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BBEAEHUE

IIpenonaBaHue eCTECTBEHHO-HAYYHBIX PEIMETOB B COOTBETCTBUM C 3a-
JlayaMy OOHOBJIEHUS COePXKaHUsI U METON0B 00y4eHus1, HhOPMUPOBAHUS
€CTEeCTBEHHO-HAay4YHOUW IPaMOTHOCTU MOXET OMUPAThCS Ha TPUMEPHBIE
pabouurie mporpaMMbl 3TUX MIPEIMETOB, pazpadbotaHHbie B 2021 roay [1]. Dtu
MPOrpaMMBbl COOTBETCTBYIOT TPeOOBaHUSIM OOHOBJIEHHOTO (hbeaepaibHOTO
roCcyIapCTBEHHOT0 00pa30BaTeIbHOIO CTAaHAAPTa OCHOBHOTO O01Iero oopa-
3oBaHusT (PI'OC O0O0) [2] ¥ yIUTHIBAIOT MAeW KOHIEITIWIA MpernoaaBaHus
3TUX nMpeaMeToB (buzuku u xumun) [3; 4]. OcCo6eHHOCTBIO STUX MPOTPAMM
SIBJISIETCS] UX HAMIPABJIEHHOCTh HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.

B nporpaMmMax onpenesnsitorcsi OCHOBHbIE eI U3yYeHUsT (DU3UKU, XUMUU,
OMOJOTMY Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs U IJIAHUPYEMBbIE
pe3yJIbTaThl OCBOEHUS STUX KYPCOB: TMYHOCTHBIE, METaIPEIMETHbBIE, TP -
MeTHbIe. [1py 3TOM NnpenMeTHbIE IIaHUPYEeMbIe Pe3yIbTaThl (HOPMYJIUPYIOTCS
JUUISL KaXIIOTO Toia U3yYeHUsl y4eOHOro MpeiMeTa.

B naHHOM MeTOAMYECKOM MTOCOOUM paCCMATPUBAIOTCS HEKOTOPBIE MOIXO/bI
K OOHOBJIEHUIO METOIUK MPENOJaBaHUS €CTeCTBEHHO-HAYUYHBIX PEIMETOB
B OCHOBHOM IIIKOJI€ B COOTBETCTBUHU C 3aJauaMu (pOPMUPOBAHUS €CTECTBEHHO-
HAay4YHOU rpaMOTHOCTHU U UCIIOJIb30BaHUS HAYYHOTO METOIa TO3HAHUS B Ka-
YECTBE UCIOIb3yeMO MeTOAUKU. BMecTe ¢ 9TUM KakK B IPUMEPHBIX PAOOUUX
MporpamMMax, Tak U B COOTBETCTBYIOIIMX METOIMKAX JOJDKHA YUYUTHIBATHCS
3amaya GopMUPOBAHUS U APYTOro BUIa (PYHKIIMOHATIBHON TPAMOTHOCTU —
YUTaTeJbCKOU rpaMoTHOCTU. [TonxonaM K GOpMUPOBAHUIO YMTATETHCKOMN
rPaMOTHOCTH B Mpoliecce MPernoaaBaHus TPEX €CTEeCTBEHHO-HAYyYHbIX MTPe/I-
MeTOB ((pu3uKu, OUOJIOTUU, XMMUU) TTOCBIIIEH 3aKJTIOUUTEbHBIN pa3nes
JTAHHOTO METOIMYECKOTO MOCOOUS.

JaHHOe MeTonryeckoe MocoOue COCTOUT U3 TPEX PA3AEJIOB, KaXKAbIi U3
KOTOPBIX MOXHO paccMaTpUBaTh KaK HEOOJIBILIOE CAMOCTOSITEIbHOE TOcobue.
ITepBrlii 1 BTOPOI pa3nesibl MOCBSIIEHB 0OHOBJIEHUIO METOAMK MPETOAaBaHUs
XUMUU U Ouojioruu. B TpeTbeM paszesie paccMaTpuBatoTCs: POPMbI U METO-
IIbl PaOOTHI C TEKCTAMU Ha YPOKAaX €CTECTBEHHO-HAYYHBIX IPEIMETOB, YTO
npeamnosaraetT GopMUPOBAHUE U UCTIOIB30BAHUE JIEMEHTOB UUTATEIbCKOMN
rpaMoTHOCTHU. B mocoduu takxke umeercs Ipunoxenue «Pabdora ¢ udppo-
BBIMU JJAOOPATOPUSIMU Ha YPOKaX OMOJIOTUI».

JaHHoe mocobure He COAEPKUT pa3aesia, CleluaaibHO MOCBSIIIEHHOTO
OOHOBJICHUIO METOMIOB MpenoaaBaHus GU3MKU, MOCKOJIbKY W€ OOHOBIECHUS
JIOCTaTOYHO MTOAPOOHO M3TI0XKEHBI B METOAUYECKOM TTocoouu «M3yueHue
(p13MKM Ha OCHOBE HAyYHOTO METONIa TO3HAHMS. 7 KJace» [S], U K U3AaHUI0
TakKKe TOTOBSITCS METOMUYECKHE MOCOOUS TeX K€ aBTOPOB COOTBETCTBEHHO
1t 8 1 9 Kitaccos.
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PA3OEN 1.
NPENOAABAHME XMMWUU B YCIOBUSIX OBHOBJIEHUSA
COAEP)XAHUS OBPASOBAHUA U METO4,0B OBYYEHUS

1.1. IIpumepHas padoyasd nporpaMma o XMMHH, €€ POJib B OPraHu3 Iy
npouecca u3ydyeHus: yueoHoro npeamera. CTpykrypa, coaepxkaHue,
0CO0EHHOCTH

Bce BocbMUKJIaCCHUKM B Havajie y4eOHOro roja ¢ JI00OMbITCTBOM BXOAST
B KAOMHET XUMUU.

31ech UM UHTEPECHO BCE: HOBOE 000OpyIOBaHME, HEOOBIUHAS MOCY/a,
MHOXECTBO COCYJIOB C PeaKTUBAMU, HETIOHATHBIE MTOKA LIBETHBIE TAOJIUIIBI. ..
CoBpeMeHHBbIE 1eTU UMEIOT CBOE TMpeICTaBIeHUE O XUMUU. [JIsT HUX 3TO
1 BOJIIIEOCTBO, U OMACHOCTb, U HOBBIE BO3MOXHOCTHU YTO-TO CIIEIATh CAMUM,
MOJTYYUTh HEU3BECTHBIE 3(D(HEKTHI.

Kak yuutesnb 10/K€H OpraHu30BaTh MPOLIECC O0YYeHUST, YTOOBI HE YIIy-
CTUTb OTOT €CTECTBEHHBII MOPBIB MOAPOCTKA y3HATh Oosblie? TakuMu Bo-
MPOCaMU 3a0aeTCsl KaXIblii yYUTETb XUMUMU.

Oc00eHHO TPYAHO OBIBAET MOJIOABIM HEOMBITHBIM yUuTe M. MM 61u3ku
UHTEPEChl COBPEMEHHBIX MMOJPOCTKOB, HO HE XBATAET METOANYECKUX U TICU-
XOJIOTUYECKUX 3HAHUM, OTbITAa CO3aHUS Ha YPOKE UHTEPECHBIX CUTYalui
B COYETAaHUM C OpPTraHU3aLIMeN Cepbe3HO MO3HABATENBHOI PaOOThl YUEHUKOB.

OT npodeccuoHanIbHOro MacTepCTBa YUUTENsI 3aBUCUT YCIIEITHOCTD yue-
HUKOB B OBJIAICHUY 3HAHUSMU U YMEHUSIMU TTPUMEHSTh 3TU 3HaHUs. Ero
TBOPYECKUIA MOAXO HEOOXONUM B OPraHU3alun y4eOHO-BOCTIUTATETbHOTO
npoiiecca, B GOpMUPOBAHUU MHTEPEca 00yJaloIIUXCs K HAyYHOMY U3yyde-
HUIO MPUPOJIbI, K UCCIENOBAHUSIM OKPYXKAIOIIUX SIBICHUI; B Pa3BUTHUU UX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITIOcOoOHOCTell. Ha yunTtesns cerogHs He
TOJIBKO BO3JIaraeTcsi 00Jbllast OTBETCTBEHHOCTb, €MY TakKe MPEIOCTaABIISIOTCS
BO3MOXKHOCTHU [IJIsI IEIarornyeckoro TBOpuecTBa. TBOPUECTBO B OOyYEHU N
OTBeYaeT UHTepecaM U YYEHUKOB, U POIUTENECH, U BCEl CUCTEMBbI 00pa3o-
BaHUS B HaIlIEW CTpaHe.

Ho nmMeHHO yuuTenb CTAIKMBAETCS CETOHS C CEPbe3HBIMU npodaemamu
B MPENOJABAHUYN XUMUMU.

D10 nMpobaeMbl HEAOCTATOYHOCTU KOJIMYECTBA YIYEOHBIX YACOB 110 XUMUU,
pPa3IMYHOM CTPYKTYPHI COAEPXKaHUS Kypca B pa3Hbix YMK, MatepuaibHO-
TEXHUYECKOTO 00ecreyeHuss KAOUHETOB XUMUU U JIp.

B nocnenHee BpeMs B CBSI3U C BBIHYKACHHBIM IJTUTEIbHBIM MEPEXOIOM
Ha TUCTaHIIMOHHOE 00YYeHUE OCTPO BCTAJI BOIIPOC O MOMUBAUUY UK OAbHU -
K08, 0 CHUXXEHWU UHTepeca K NMpeaMeTy. DTa mpobjieMa CyllecTBOBajaa Bce
nocaenHue roapl. [IppyynHa KpoeTcs B pacipocTpaHUBIIEMCS (hOPMATbHOM
U3YyYEHUU XUMUU.
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Pazoea 1

OcBoeHue colepkaHus yueOHOro mpeaMera «XuMusi» OCHOBBIBAE€TCS Ha
TMOHUMAHWU MaTepuaa, a Iuisl 3TOTO YYalluMCsI HEOOXOIUMO TTPUKIIAAbIBAT
3HAUMTEIbHBIE UHTEJUIEKTYaIbHbIE yCUIUs. Ho 9TO CTAaHOBUTCS BO3MOXHBIM,
€CJIU €CTh 3aMHTEPECOBAHHOCTb, MOTUBAIIMS U3ydeHus penmera. [Tpodie-
MBI ¢ GOpMUPOBAaHMEM MOTUBALIMU U3YYEHUSI XUMUM Y OOJIBIIIOTO Yucia
y4Yaluxcs BO3HUKAIOT, KOraa mpeodsanaeT TeopeTuyecKast CocTaBIstolas,
a caMOCTOSITeIbHAs MTO3HABATEIbHAS U 9KCIIEPUMEHTAIbHAS NEITeIbHOCTH
CBeJAEHBI K MUHUMYMY. [TOApOCTKM HEe MOTYT MOHATh CMbIC/IA U3YYEHUS
HayKU, €CJIv BCSI X paboTa CBOAUTCS K 3ayYUMBAHUIO OINpeIeeHU, (hopmyit,
COCTaBJIEHUIO YPAaBHEHUI U PELIEHUIO PACUETHBIX 3a[1a4, B KOTOPBIX OHU
UMEIOT JIeJI0 C aOCTPAKTHBIMU, HE CBSI3aHHBIMU C UX XU3HBIO O0BEKTAMU.

Hawubonee HafnexXHbII IMTyTh pellieHrs] MOTUBALIMOHHBIX TTPO0IeM — BKJIIOYEe-
HUE B 00pa30BaTeIbHYIO IESTEIbHOCTD 3JIEMEHTOB UCCIEIOBAHUS, TOCTAHOBKA
HCCIIeN0BaTeIbCKUX 3a/1a4, PEIIaeMbIX C TOMOIIBIO MOJIYYEHHBIX HAYYHbBIX
3HAHWUI, JEMOHCTPaLNs BO3MOXHOCTE! HAYKU B OOBSICHEHUHU SIBJICHUI
OKpyxarolero mupa. Bce 3T KOMIOHEHTBI O0YUYEHUS SIBISIOTCS. OCHOBOM
(opmupoBaHus ecrecTBeHHO-HaydyHOU rpamoTHOCTH (EHI') mikKonbHUKOB.

3agauyu U3y4YeHUsI XMMUU B ILIKOJIE COCTOSIT HE TOJIBKO B MOJTOTOBKE BbI-
MYCKHUKOB K MTPOAOKEHUIO 00pa30BaHUs B ECTECTBEHHO-HAayYHOU 00J1aCTH.
Ocoboe 3HaueHUEe B COBPEMEHHOM 0011leCTBE MpruobdpeTaeT GopMUpoOBaHUE
€CTeCTBEHHO-HAYYHOU rPpaMOTHOCTU U UHTEpeca K HayKe y OOJIbIINHCTBA
yyalluxcs, KOTopble B OyayIeM OyayT 3aHSThI B CAMbIX Pa3HOOOpa3HbIX cepax
JesITeIbHOCTHU. Beib HaydyHO TpaMOTHBII YeJIOBEK CITOCOOEH K KPUTUYECKOMY
aHAJIN3Y UHOOPMALIK, CAMOCTOSITEIbHOCTHU CYXKIEHU, TOHUMAaHUIO POIU
HayKU ¥ TEXHOJOTMYECKUX UHHOBAIMI1 B COBPEMEHHON XU3HU, K 9KOJIOTHU-
yecku 6e30MmacHOMY MOBENEHUIO.

B nHactosee Bpems EHI saBisieTcss oiHUM 13 TPU3HAHHBIX KPUTEPUEB
OLICHMBAaHUS KayecTBa 00YYeHUs B HALIMOHAJbHBIX CUCTEMaX 00pa30BaHUS
U B MEXIYHAPOIHBIX UccaenoBaHusx. OHa paccMaTpyUBaeTCsl KaK BaxKHel -
uit HhakTop pa3BUTHUS KyJbTYPbl U KOHKYPEHTOCITOCOOHOCTHY CTPaHBbI, SIB-
JIIeTCsl OTHUM U3 HEOOXOMUMBIX YCIOBUI CTAHOBJIEHUS UH(OOPMAILITMUOHHOTO
U TEXHOJOTUYECKHU Pa3BUTOrO OOIIECTBA, MMOCKOJBKY 00ECIIeUnBaeT CBS3U
B CUICTEMAaX «4eJIOBEK — MPUPOJIa», «4eJIOBEK — TEXHOJOTUST».

TTosToMy coBpeMeHHasi MeTOAMKA MPENOoJaBaHUs XUMUHU AOJIKHA ObITh
HalleJIeHa KaK Ha JOoCTInKeHue yaanmmucs tpedoannii @I'OC 00O, Tak u Ha
(opMupoBaHUE €CTECTBEHHO-HAyYHOU rPaMOTHOCTHU Y BCEX BBIITYCKHUKOB
IIKOJbI. MeToauka npenogaBaHus XMMUU CETOIHS TOKHA ONMUPAThCs Ha
MPUHIIUITBI 00YYEeHUS, OTPaXKalolIue esTeIbHOCTHBIN MOAX0/, TPAKTUKO-
OPUEHTUPOBAHHOE 0OyUeHUE, TPOoOIEMHOE 0OYUEeHUE, UCCAEN0BATEIbCKUI
METOJI, TPOEKTHO-KUCCIEI0BATEIbCKYI0 MEXIIPEAMETHYIO NS TEIbHOCTD.

Kakwue xe HanpaBieHUs] U METOIUYECKUE TTOAXObI aKTYaIbHBI JJIS Mpe-
MOJaBaHUS XUMUU B OCHOBHOM I11IKOJIE?



IIpenodasanue xumuu 6 ycaosusx 001H06.1eHUA COOEPIHCAHUsL 00PA306aHUS U MENO0008 00yHeHUs

CeronHst ocoboe 3HaueHue B 00y4eHUM TTPUOOPETAIOT pazgumiue AUMHOCIU
TOIPOCTKA, (POPMUPOBAHKE ETO MHTEJIJIEKTA 1 O0IIIei KYJIbTYPHI.

3HaHUsI, TTOJIyYeHHbIE B Kypce XUMUU, BaXKHbI JUISI YOpMUPOBAHUS MU~
P0B033peHUs YeJIOBeKa; MOHUMaHUS POJIM XMMUM B PEIIEHUH TJTO0aIbHBIX
Mpo0JIeM YeJI0BeYeCTBa — ChIPbEBOI, SIHEPTETUUECKONM M 9KOJIOTMIECKOM
6e301acHOCTH, TIPOOJIeM 3PaBOOXPAHEHUSI.

[ToaTomy M3ydeHre XUMUU CETOTHST TOJKHO UMETh NPaKmuKo-opueHmu-
DPOBAHHYIO, FKOA02UMECKYIO U CYMAHUCMUYECKYI) HANDAGAEHHOCb.

CoBpeMeHHBII YIUTETb HE TOJTbKO 3HAKOMUT IIKOJbHUKOB C HOBBIMU
3HAHMUSIMU, HO M YIUT X UCITOJIB30BaTh KaK Ha YPOKaX, TaK U B IIOBCETHEB-
HOW XU3HU. Pazeumue «ymenus yuumocs», CIIOCOOHOCTH IPOIOJIKATH CBOE
00pa3oBaHUe CTAHOBUTCS OMHOM U3 (PYHKIIMI yueOHOro npeameTa «XuMus»
B OCHOBHOW 1ikosie. [1py u3ydyeHnn XMMUU MKOJIHLHUKY ydaTcsl paboTaTh
C Pa3IMYHBIMM UCTOYHUKAMU HAYIHBIX M HAYYHO-TTOMYJISIPHBIX 3HAHU,
aHAJIM3UPOBATh U MHTEPIIPETUPOBATH PA3TMYHYIO MH(MOPMALIMIO. YUUTEb
TTOMOTAET UM OCBOUTH ITPUEMBI JIOTUYECKOTO MBIIIUIEHUSI, KOTOPbIE HEOOXO-
JIMMBI, YTOOBI TIOHSITH XUMUIO.

B Kypce XuMuu yyaiuecsi 0c6ausaiom ecmecmeeHHo-Hay1Hvle Memoobl
NO3HAaHUs BENIECTB U SIBJIEHUI, TIPUOOPETAIOT OITBIT IPOBEIEHUST HAOIOIEHUI,
9KCIIEPMMEHTOB, U3MEPEHU A, MOIETMPOBAHUSI.

3agayva yuyuTens — 3aMHTEePecOBaTh TIOIPOCTKOB 9K CHEPUMEHMANbHbIMU
uccnredosaHusMu, pa3BUTh CTpEMJIEHNE K HAyYHOMY MO3HAHUIO. Y CIIOBUS
JUTSI 3TOTO MOYHO CO3/1aTh KaK Ha YPOKax, Tak M MPU IMOATOTOBKE YIeOHBIX
MPOEKTOB U UCCIIETOBAHUM.

N, xoHeyHO, B Kypce XMWY HEOOXOIMMO Pa3BUBATh YMEHMS YUEHUKOB
opeanu308ams yueOHoe compyoHu4ecmao, COBMECTHYIO PaKTUIECKYIO paboTy,
KOOPIMHUPOBATh CBOYU IEWCTBUS C IPYTUMU YJeHAMU KOMaHIbI.

DTO T HANpasaeHus cO8EPUICHCMBOBAHUS MEMOOUHeCKUX N00X0008 K 00y4e-
HUI XUMUU, KOTOPBIE aKTYaJIbHBI U 3(D(hEKTUBHBI IS TTOBBIIIEHNS KaueCcTBa
00y4YeHUs XUMUM.

Bce aTu coBpeMeHHbBIe TIOAXO0AbI K 00YUEHUIO 3aT0KEeHBI B OOHOBJIEHHBIX
(denepanbHOM 00pa30oBaTEIbHOM CTaHAApTe [7] ¥ MpUMEpHOIi paboyeii mpo-
rpaMMe [6] OCHOBHOIO OGIIEr0 00pa30BaHMsI [0 XUMUU.

ITpumepHas paboyast mporpaMma Mo yuyeOHOMY MPeAMETY «XUMUST» SIB-
JISIETCSI OCHOBHBIM OPMEHTUPOM JUIST YUUTEJIEN TIPU COCTaBICHUM CBOUX
pabounx rporpaMm. OHa He CKOBBIBAeT TBOPUECKYIO MHUIIMATUBY YUUTEIEH
Y TIPEIOCTABIISIET BO3MOXKHOCTH TSI peaTi3aliiy pa3TuIHbIX METOTNIEeCKIX
TTOJTXOMIOB K TIPETTOIaBaHUI0 XMWY TTPY YCIIOBUM COXPAHEHUST 00s13aTeIbHOM
4acTu coepXaHus Kypca, odecrieunBaloleil eamHoe o0pa3oBaTeIbHOE
MPOCTPAHCTBO TOCYIapCTBA.

1. Kakuie 0coOeHHOCTH UMeET MpUMepHast pabouast TporpaMma o XuMuu
1151 8—9-x Kytaccon?



Pazoea 1

ITpumepHast pabovast TporpaMMa 1o XMMHUK Ha YpOBHE OCHOBHOTO OOIIIETO
00pa3oBaHUsI COCTaBJIeHA C YYETOM HOPMAMUBHBIX OOKYMEHMO08, PETTIaMeH-
TUPYIOIIMX XUMUYecKoe o0pa3oBaHue B IIKosie: TpeboBaHMIA K pe3yJibTaTaM
OCBOEHMSI OCHOBHOI 00pa30BaTeIbHOM MPOrPaMMBI, TIPENCTAaBIEHHBIX B (here-
PaJIbHOM IOCYIapCTBEHHOM 00pa30oBaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETO
00pa3oBaHMsI, 1 HA OCHOBE XapaKTEePUCTUKU TNIAHUPYEMBbIX pe3yJbTaTOB
JTyXOBHO-HPABCTBEHHOTO Pa3BUTHSI, BOCIIUTAHUS U COLMATM3AIIMYI 00yJaro-
IIIUXCSI, TIPENCTABIEHHOW B IPUMEPHOI ITporpaMMe BOCIIMTaHUS (010OpEeHO
pemeHreM @YMO ot 02.06.2020). B mporpamme oTpaxkeHbI MTOJTOXKEHUS
KoHuenimu npenoaaBaHust yaeOHOTO MnpeameTa «XUMus» B 00pa3oBaTeib-
HBIX opraHu3anusx Poccuiickoit @enepanun, peaan3yniux OCHOBHbBIE
ob1IeobpasoBaTesbHBIC IporpamMMEbl (yTBepxkaeHa 03.12.2019 Ne ITK-4BH).

2. B npuMepHoIi paboueit mporpaMMe YUUTBIBAIOTCS 803MONCHOCIU U CHe-
yughuka yaeOHOTO MpeaMeTa «XUMMS» B peaiu3alnu TpeOoBaHU K TMYHOCT-
HBIM M METANPEIMETHBIM 00yYeHUSI, a TAKXKE U B (DOPMUPOBAHUM OCHOBHBIX
BUJIIOB YUeOHO-ITO3HABATEILHOM AESITEIbBHOCTH YUSHUKA.

3. B nporpamMe yuyTeHo, 4TO ocoboe 3HaUeHUe uMeeT HopMUpPOBaHUE
(byHKIIMOHAIBHOT TPAMOTHOCTH M MHTEPeca K HayKe Y OOJIbIIMHCTBA yJa-
LIUXCS, KOTOPbIE B OyaylleM OyayT 3aHSThl B CAMbIX Pa3HOOOpPa3HBIX Ce-
pax nesarenbHocTU. [ToaToMy puMepHas pabouasi TporpaMma 1o XuMUN
OpMEHTUpPOBaHa Ha TPUOOPETEHNE BBIITYCKHMKAMU €CTeCTBEHHO-HAYYHOMN
TPaMOTHOCTH Ha OCHOBE CUCTEMHO-JIESTETbHOCTHOTO TTO/IX0/Ia Y yCUJICHUS
MPAaKTUIEeCKOI HAIIPaBJICHHOCTU OOYYEHMSI.

B cTpykType npuMepHoii pabodeil mporpaMMBbl Hapsily ¢ TIOSICHUTETbHOMN
3aIMCKON BBIIEJICHBI CJICAYIOIINE Pa3IeIIbl:

o [InaHupyeMble pe3yiabTaThl OCBOGHWsS YYEeOHOTo IpeaMera «Xu-
MUSI» — TUIHOCTHbBIE, METATIPeIMETHBIE, IIPEAMETHBIE;

o CopepxaHue ydeOHOro npeamMeTra «XuMusl» 1o rogaM o0yyeHus;

« [IpuMepHOe TeMaTn4ecKoe MIAHUPOBAHME 110 TolaM O0yJYeHUsI.

I'maBHas 3amaya yauTens — OpraHM30BaTh MPOLIECC U3YYEHUST XMWY Tak,
4TOOBI 00ECTIEYUTD TOCTUKEHUE PEe3yIbTaTOB OCBOEHUST 00pa3oBaTeIbHOI
TPOTPaMMBbIL. DTH Pe3yIbTaThl (JITYHOCTHBIE, METATIPEMMETHBIE U TTPEIMETHBIE)
OTIMICaHbI B BUJIE YMEHUI, KOTOPBIMU OJIKEH OBJIAIETh KaXK/IbIi YUSHUK.

[IpuBeneHHbIe B IpOrpaMMe JIMYHOCTHBIE U METaIIPEIMETHBIE PE3yTbTaThl
00yYeHUsT OTPaKaroT BKJIAJ y9eOHOTO TIpeaMeTa «XUMUs» B TOCTIKEHUE
OOIITMX JMYHOCTHBIX U METATIPEIMETHBIX PE3YJIETATOB OCBOESHMUSI ITPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBaHusl. MIx cocTaB U cofepkaHne COOTBETCTBYET
TpeboBaHusM, ycraHoBIeHHBIM PT'OC OO0 ¢ yueTom BO3MOXKHOCTEI U CIie-
MMUKA y4eOHOTO COMEPKAHUS U yUeOHOTO Mpollecca N3ydeHUs] XUMUU.

JInaHOCTHBIE Pe3yIbTaThl OCBOEHUS y9eOHOTO MpeaMeTa «Xumust». [Tnanu-
pyeMble TMYHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT Pa3BUTHE COIUAIBHO 3HAUMMBIX
IIEHHOCTHBIX OTHOIIIEHU TITKOJIBHUKOB, B TOM YKCJIE B YACTU: nampuomuve-
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CK020, 2paicianckoeo u mpyo0oeoeo 80CNUMAaHusl, PoPMUPO8AHUs UEHHOCIU HAYY-
HO020 NO3HAHUS, 60CHUMAHUS KYAbMYPbl 300P06bA, IKOA0UHECK02O B0CHUMAHUA.

JInuyHOCTHBIE pe3yIbTaThl OCBOCHUSI y4eOHOTO TIpeIMeTa BHOCST BKJIa/
B IOCTHXEHME OO11Iel 11eJ1M BOCMIUTaHus B 0011e00pa3oBaTe/ibHOM OpraHu-
3a1lUU — JIMYHOCTHOTO Pa3BUTHS IIKOJTHLHUKOB.

MeTanpeaMeTHbIe Pe3yJabTaThl OTPAKalOT BKJIAMl yueOHOTO TIpeaMeTa
«XUMUsT» B JOCTVDKEHWE OOIIMX METATIPEIMETHBIX PE3YJIbTaTOB OCBOECHUS
MPOrpaMMbl OCHOBHOTO 0O0IIIET0 OOpa30BaHUS.

MerarnpeaMeTHbIe pe3yIbTaThl 00yJaloNUXCsl, OCBOMBIIMX MPOTPAMMY
y4eOHOTO MpeaMeTa «XUMUsT» OCHOBHOTO O0IIIeT0 00pa30BaHUs, BKIIOYAIOT:

— YCBOCHUE MelNCHpeOMemHbIX NOHAMUL, OTPAXAIOLIUX MaTepUabHOe
€IMHCTBO MMPA U TIPOliecc TO3HAHUSI;

— YHU8epcanvhble yueOHble delicmeus, 3HaUMMble TSl U3y4eHusl yueOHo-
rO COAEpXaHUs MPeAMeTa, a TaKXKe MPOEKTHO-UCCIeN0BaATENbCKOM
JIESTETbHOCTH yYaIIXCsI B Kypce XMMUU.

ChopMUpoBaHHOCTH YHUBEPCATBbHBIX YIEOHBIX TEMCTBUI OTpakaoT

YMEHUSI:

— pelaTh 03HABaTebHbIe YUeOHbIE U MCCIIeI0BATENbCKUE 3a1aUH €C-
TECTBEHHO-HAyYHOTO CO/IePXKaHUSI;

— WCTIOJIb30BaTh METONBI HAyYHOTO TO3HAHWs BEIIECTB WM SIBJICHWUIA,
TPUMEHSITh UX B YY€OHOU 1 MCCIIeI0BATEILCKOM TSI TeTbHOCTH;

— JIOTUYECKUE YMEHMUSI,;

— KOMMYHUKAIIMOHHbIC YMEHUS;

— YMEHUsI COTPYIHUYATb.

DTU TPYIIIBI 000OIIEHHBIX YMEHUI OCBAMBAIOTCS M COBEPIIIEHCTBYIOTCS

B Kypce XuMuu. TeM caMbIM BHOCUTCS BKJIa] B (hOpPMUPOBAHNE YHUBEPCATTb-
HOTO «YMEHUSI yIUTHCST».

IIpenmeTHbIe pe3yabTaThl IO TOAAM OOYYEHMST OTpaXkaloT TpeOOBaHUS
K pe3yJibTaTaM 00yJalolnxcsi, OCBOMBIIIMX IIPOrPaMMy OCHOBHOTO OOIIIETO
obpazoBaHust. OHU MPENCTaBIEHBI C YYETOM TIEPEUHST 2JIEMEHTOB COEPXKAHUS
Y BUIIOB YUEOHBIX ICMCTBUIA, TIPOBEPSIEMBIX B (heiepabHbIX Y PETMOHATBHBIX
TIpolIeypax OleHKM KauyecTBa 00pa30BaHMsI 110 X OCBOEHUIO, YCTAHOBICHHBIX
B YHUBepcanbHOM Konudukarope o xumuu (OUTIN, 2021) [3]. TTnanu-
pyeMble TIPpeIMETHBIE PE3YJIbTAaThl BKJIIOUAIOT OCBOSHHBIE 00YUaIOIIMMUCS
B XOJIe M3YYEeHUsI y4eOHOTO TIpeaMeTa «XUMUsT» HaydHble 3HAHUSI, YMEHUS
U CTMOCOOBI NEUCTBUIA. DTO MO3BOJSET yUUTETIO 3D (HEKTUBHO MOATOTOBUTH
CBOMX YYEHHMKOB K Pa3JIMYHbBIM ITPOIIeIypaM OlLIEHKU KauecTBa 00pa30BaHUSI.

HeTtanuzanust IpeaMeTHBIX Pe3yJIbTaTOB CIYKUT CO3TaHUI0 HEOOXOIM -
MOIf HOpPMaTUBHOM OCHOBHI [JTs1 00eCIIeueH!sI eAMHCTBA 00pa30BaTeIbHOTO
npoctpaHcTBa PO.

IMoaxonw! K hOPMUPOBAHMIO COAEPKAHUSA OOYUECHUSI XUMUU B 8—9-X KJtac-
cax B I1PIT:
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Pazoea 1

1. ConepzkaHue 00y4eHUs B TpUMEPHOI paboueil mporpaMme npeacTaBiie-
HO B COOTBETCTBUM C MPUHIUMNAMU MPEEMCTBEHHOCTH, MOCIEI0BATEIbHOCTH
U CUCTEMAaTUYHOCTU OOy4YeHUs. YUTeHbI TPeOOBaHNSI HOBBIX HOPMATUBHBIX
JIOKYMEHTOB B YaCTH lieJIell U pe3yJbTaTOB 00YYEeHUS] XUMUU B OCHOBHOM
1LIKOJIE.

2. Ilpu coxpaHeHUU PyHAAMEHTATBHOCTHU COepKaHUsI 00pa3oBaHUs
yCUJIEHA €T0 MpaKTUYeCKasi COCTaBISAIONIAsl, KOTOpasi UMEeT 3HaUYeHUe IS
(opmupoBaHus 0011ei KyIbTYpbl, GYHKIMOHAJTBHOU TPAMOTHOCTH IIKOJIb-
HUKOB U Pa3BUTUS UX UHTEJUIEKTYaJIbHOTO MTOTEHIIMAJIa CPEACTBAMU YYEOHOTO
npenMeta «XuMmust». CrucreMa XMMUYECKUX 3HAHWI 1 yMEHUI TTpoBepeHa
OIBITOM MpenoAaBaHUsl yYeOHOTro MpeaAMeTa U MpeIcTaBieHa B o0beMe,
HEO0O0XOIUMOM JJ1s1 TOBCEAHEBHOM XXU3HU U NESITETbHOCTU COBPEMEHHOTO
YyeJIoBeKa BO BCEX 00JIaCTSIX, B TOM YMCJIe HEMMOCPEACTBEHHO HE CBSI3aHHBIX
C XMMUEi1; OHa sBJIsieTCs (PyHIaMEHTOM OCBOEHUSI YMEHUU U KJTIOUEBBIX Ha-
BBIKOB JUISl 9KOJIOTUYECKU TPAMOTHOTO0, 6€30MacHOTO MOBEACHUS YeJIOBeKa
B COYETaHUU ¢ (OPMUPOBAHUEM MOPAJIbHO-HPABCTBEHHBIX YOEXKIEHUIA,
OCHOBAaHHBIX Ha 0011IeYeI0BeYeCKUX IEeHHOCTIX. CleaHbl peajibHbIe 1aru
JU1ST TPUOIVKEHUS COlepKaHUsl 00yYeHUs K MHTepecaM MOIPOCTKOB.

Taxk, npu U3y4eHUU CBOMCTB BEIIECTB TPAAUILIMOHHO PACCMATPUBAIOTCS
BOIPOCHI UX TPUMEHEHUS U HaXOXIEeHUs coequHeHuii B mpupoae. Ho atoro
HEIOCTaTOYHO TSI COBPEMEHHOTO YeIoBeKa, 001a1aloIIero rpaMOTHOCTHIO
B cepe ecTecTBeHHbIX HayK. Heobxoamumo paccMaTpuBaTh poJib COEIUHE -
HUI B TPUPOIHBIX MPOLIECCAX, UX BO3ACHCTBIE HA XKUBbIE OPraHU3MbI, Ha
MpolLecchl B opraHu3Max. JJomKHO ObITh 00pallleHO BHUMAHUE yJalluxcs Ha
XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIllel Cpeabl, CBI3aHHOE C U3y4aeMbIMU
BELIECTBAMU, Ha CIIOCOOBI €ro MPeaOTBPAILEHUS; HA SKOJIOTUYECKUE TTPO-
0JieMbl [JI00ATTBLHOTO Y PETMOHAJIBHOTO YPOBHS; TAKXKe HEOOXOAUMO BKITIO-
YeHMe JOCTYITHBIX YYaIlIMMCS BOIIPOCOB UCITOJIb30BAHUSI HOBBIX MaTEPUAJIOB
u TexHojoruit. Harmpumep, tema «KpemMHUit 1 ero coennHeHUs» MMeeT 3Ha-
YUTEJbHbBIN pecypc IS MOBBIIIEHUS] UHTEPECA MOJPOCTKOB K €€ U3YUYEHUIO.
Benp nm xopo1io u3BecTHo, yTo TexHonmornueckuii neHtp B KaaudopHuu
(CIIIA), roe cobpaHbl MHOXECTBO KOMMAHU, CBSI3aHHBIX C pa3padoTKOMU
U MPOU3BOJCTBOM KOMITBIOTEPOB, YCTPOMCTB MOOUJIBHOM CBSI3U, HOCUT Ha-
3BaHue «KpeMHueBas nonrHa». B coBpeMeHHOM MUpe 3TO Ha3BaHUE CTaJIO
HapuLATEIbHBIM, OHO IIPUMEHSIETCS 17151 0003HAUYEHNUS BBICOKOTEXHOJOTUYHBIX
TeXHOMapKOB. MEHHO KPUCTA/UIBI KPEMHMS UCTIONIb30BAJIUCH U MPOIOJIKAIOT
WCIOJIb30BaThCS JUIsI MPOU3BOJACTBA MHTETPATIbHBIX MUKPOCXEM U APYTUX
JeTajeil B oJeKTpoHuKe. Takoe MpruMeHeHe KPEMHUSI CBSI3aHO C €r0 CBOM-
CTBaMU, KOTOPbIE U MPEICTOUT U3YUUTh IIKOIbHUKAM. OHAKO 3TOT pecypc
MPaKTUYECKU HE UCITOIb3YEeTCS YUUTEISIMU B ILIKOJIE.

3. B conep:xxaHue o0yyeHusl BBEAEHbI METOA0JOTMUECKE 3HAHUSI, KOTO-
pble 3aKJIaIbIBAIOT OCHOBY JIsI IOHUMAaHUsI HAyKU KaK crocoba Mo3HaHUs
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mupa (a He Habopa (pakToB, Teopuit U 3aKOHOB). OHU (DOPMUPYIOT UHTEPEC
K HayKe, K U3yYeHUIO TTPUPOJIBI, K MCCIEAOBAHUSIM OKPYXKAIOIIMX SIBJIE -
HUI1; 3aKJIaAbIBAaIOT TIPEANOCEUIKI HAYYHOTO TUIIA MBIIIUICHUS, PA3BUTHUS
WHTEJJIEKTYaIbHBIX CTTIOCOOHOCTEH. DTO 3HaHUS O HAYYHBIX METOAAX U UX
WCTIOJIb30BaHUU TIPU OCBOSHUM Kypca XUMUHU.

Tak, mist mpenoTBpalieHus GopMaIbHOTO YCBOSHUSI 3HAHWI Ha YpOKe
HeoOXoaMMo obecrieunBaTh ydeHUKaM BO3MOXHOCTb HE TOJIBKO Y3HATh
O SIBJICHUSIX U (haKTaX, HO U YBUIETh N3yJaeMble STBJICHUS, IIPEIOCTaBUTh
BO3MOXHOCTb OCO3HATh YUeOHYIO MPOOJIeMY U cAeIaTh IIPEATIONoKEHNE O ee
pelIeHn!, TPOBEPUTH TUITOTE3Y SKCIIEPUMEHTAIBHO, MPOaHATM3UPOBATh
nH(OpMaINIO, ceaTh BEIBOABI U 3aKITIOYEHMSI. YUacThe BO BCEX dTarax
HAyYHOTO MO3HAHUS Ha YPOKE WU B UCCIIEOBATEILCKOM paboTe HAXOIUT
TTOJIOKUTENbHBIN OTKJIUK Y TKOJIbHUKOB. OpraHn30BaTh 3TH 3TAIThl ITO3HA-
BaTeJbHOM IEATEIBHOCTH YUUTEIIO TIOMOTYT Pa3JIMIHBIC UCCIIEOBATEILCKIE
U IpaKTUIECKYe TIPeIMETHBIC U MEXITPpeIMETHEIE 3amanus. [1piuMepsl 3amanuit
MOJOOHBIX 3aJJaHUI OYIYT paCCMOTPEHBI Aajiee.

4. IpemycMOTpeHbI BO3MOXKHOCTH JUISI CUCTEMATUIEeCKOTO TTPUOOIIIEHMS
00yYaoIIMXCs K CAMOCTOSITEIbHOM TTO3HABATEILHOM IEeSITEIBHOCTH, K ca-
MOCTOSITETbHBIM 3KCITEPUMEHTaM M UCCIICAOBAHUSIM, KOTOPBIE (POPMUPYIOT
MOTHUBAIINIO U pa3BUTHE CITOCOOHOCTE! K XMMUN; OTKPBIBAIOT ITEPCITEKTUBBI
1 BOBMOXHOCTH JIJISI OCBOGHUST YUaIIUMUCS TIPOEKTHO-MCCIIEIOBATEIbCKOM
JIeSTETbHOCTH.

5. B cooTBeTCTBIY ¢ HOPMATUBHBIMU JTOKYMEHTaM1 OCHOBEI OpTaHMIeCKOM
xumuu uzydarorcs B 10 kinacce. [Toatomy B ITPIT nepBoHavanbHbIe 001LIME
TIpeICTaBJIeHUsT 00 OpraHUYECKUX BEIIECTBaX KaK COSMMHEHUSIX YIIepoa,
BKJTIOUCHBI B COZIEPKaHNE TEMBI « YTJIEPOI U €TI0 COCIMHEHUSI».

DTO CMOCOOCTBYET BEICBOOOXIECHUIO Y4eOHOTO BpeMEHU MTpU 00yYeHU U
XMMUM B OCHOBHOM ITKOJIE, KOTOPOE MOXET ObITh MCITOJIb30BaHO O0Jiee palu-
OHAJTLHO JUTSI PACCMOTPEHMSI TPAKTUKO-OPUEHTUPOBAHHBIX 1 9KOJIOTUIECKUX
npoobJiem, a Takxe 6oJiee a(p(heKTUBHOMY pacnpeaeaeHII0 YYeOHbIX YaCOB
B pazzenax «MeTaulbl U UX COeTMHEeHUsT» U «HeMeTasuTbl M X COeTMHEHUST».

6. Boinenenue pasaeia «XUMUSI B OKPYKaIOLIEH cpefie U KU3HU YeIoBe-
Ka» U yTOUHEHUE eT0 CONEPKaHUsI ITO3BOJISIET Pean30BaTh SKOJIOTUIECKHUIA,
JIMYHOCTHO 3HAYMMBII 1 IPUKJIATHOM acIIeKThl XMMUHM B 8-X M 9-X KJtaccax.

IIpumepHoe TeMaTHYECKOE IIAHUPOBAHKUE. DTO pa3/iesl IPUMEPHOI paboueit
TIPOTPAMMBI, B KOTOPOM JIETAJTU3UPOBAHO COMEPKAHME KaKI0N KOHKPETHOM
TEMBI, YKa3aHO KOJIMIEeCTBO YaCOB, OTBOAMMBIX Ha ee u3yuyeHue. B atom pas-
JieJie TIpUBeIeHbl OCHOBHBIE BUIIbI YI€OHO-TI03HABATEILHOM A TEIBHOCTH,
KOTOpPBIE OCBAMBAIOTCS YUAITUMUCS TIPY U3YIEHUU KaXKI0i TeMbI Kypca.
OnucaHue AeCTBUI YUeHUKA SBJISIETCSI KOHKPETU3alllel TUIAaHNPYEeMBbIX
MeTaIpeIMETHBIX Y MIPEAMETHBIX PE3YJIbTaTOB B CBSI3U C M3y4aeMbIM COJIEP-
>KaHUEM. DTO OKaXeT CYIIeCTBEHHYIO ITOMOIIlb YUUTEJISIM B OTIpeie/IeHUN
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Pazoea 1

TUTAHUPYEMBIX pe3yIbTaTOB N3YUEHMS KaXKIOT0 TeMaTUIeCKOTO OJI0Ka WITH
OTIEIBHBIX YPOKOB, a TAKKE B OPTaHU3AIIUH CAMOCTOSITEIIEHOM YIeOHO-TI0-
3HaBaTEIbHOM NESITCIIbHOCTH YJIaIXCS.

B mpumepHoit paboueii mporpaMMe 3HaAUMTEIbHAsI POJIb OTBEIeHA SKCITe-
PYMEHTAJIBHBIM METOIaM M3yUeHUs BelllecTB U aBjieHuit. [IpuBeneH repeueHb
JIeMOHCTpAaINii, BBITTOJTHSIEMBIX YIUTEJIEM, 1 IIepeUYeHb PeKOMEHIYEeMBIX
JTAbOPaTOPHBIX OMBITOB M MPAKTUIECKUX PAOOT, BHITTOTHSIEMBIX YIAITMM -
cs1. UMeHHO XUMWYeCKUIA 9KCIIEPUMEHT YCHIMBACT MOTUBALIMIO K M3y4de-
HUIO XUMUH, JeaeT YPOKH KUBBIMU, HATJIIIHBIMU M MHTEPECHBIMU. YacTh
CJIOKHBIX U OTIACHBIX OTTBITOB MOKET OBITh IIPEICTABICHA B BUIIC aHUMAIINHU
¥ BUICOPOIMKOB. OTHAKO 3aMEHUTD KMBBIC HAOIONCHNS W KCITEPUMEHTH -
pOBaHUE ¢ pealbHBIMU 00BbeKTaMM, C(OOPMHUPOBATH MHAWBUIYAIBHBIN OITBIT
obOpaleHus ¢ TpudopamMu U BellleCTBAMU OHU HE MOTYT.

1.2. ®opmMupoBaHUeE IIAHUPYEMBIX PE3YJIbTATOB 00yUeHUS
B Kypce xummnn B 8—9-X Kiaccax

Borutotuts B yue6HOM TIpoliecce Bce Moaxobl, 3anoxxeHHbie B @T'OC
00O u npuMepHO# paboueil mporpaMme Mo XUMUU, TPEACTOUT YUUTENIO.
OH OyneT peain30BaTh COBPEMEHHbIE HAIIPABJIECHUS PA3BUTUS HIKOJIBHOTO
00pa3oBaHUs B CBOEM YUEOHOM IMPEAMETE, YUUTBIBAST 03MONCHOCIU U CHe-
yuguky o6pa3zoBaTEIbLHOTO Mpoliecca B KOHKPETHOM IIKOJIE.

Kaxkwue xe memoouueckue npuems: TOMOTYT YUUTEIIO PEaTM30BaTh B CBOEH
paboTe uaeu, KOTopble 3aJI0KEeHbI B IPUMEPHOIA paboyeli mporpaMme o XumMuu?

Hano moMHUTH, 4YTO KaXablii peOeHOK — ucciegoBaTesib. YToObl He
ponajal UHTepec K HayKe, K MO3HAHUIO OKPYXXAIoIIEro Mupa, yauTelb
MpeaoCTaBsIeT CBOUM YYEHUKAM BO3MOXKHOCTbh CAMUM IMOJYYUTh HYXKHBII
pe3yJbTaT, a He MPOYUTATh WIN MPOCIIYIIaTh TOTOBBIE BEIBOJIBI.

B o6pa3oBaTenbHOIl 00nacTtu «ECTeCTBEHHO-HayYHbIE TPEIMEThI» PU
U3y4YEeHUU YYeOHBIX TPEAMETOB — XUMUU, GU3UKU, OUOJIOTUU, OTIAETbHbBIC
COCTaBJIsIIONIME (DYHKIIMOHATBHON IPaMOTHOCTH (XUMUYecKas, husndeckas,
Ouosornyeckas u T.1. TPAMOTHOCTb) UHTETPUPYIOTCS B O0I1Iee TTOHSTHE ecTe-
cTBeHHO-HayuyHovi rpamoTHocT (EHI). B Hacrosiiee Bpemst EHT sBnsiercst
OJIHVM W3 MPU3HAHHBIX KPUTEPUEB OLICHUBAHUSI KaUueCTBa OOYYEeHUS B HA-
LIMOHAJIBHBIX CUCTEMax 00pa30BaHUsI U B MEXIYHAPOIHBIX UCCAEIOBAHUSIX
W paccMaTpUBAETCS KaK UHMeepamueHbill Pe3yJIbTaT 00y4eHNsT B 001acTH
€CTECTBEHHO-HAayYHbIX AUCLIUILIVH.

HoctatouHblit ypoBeHb chopmupoBaHHocT EHI npeanonaraetr Hanuuuve
Y BBIIIYCKHUKA IIKOJIbI CJIEAYIOIINUX €CTECTBEHHO-HAayYHbIX KOMITETEHIUIA:

— Hay4yHO OOBSICHSTD SIBJICHUS;

— TOHUMAaTbh OCHOBHBIE OCOOEHHOCTH €CTECTBEHHO-HAayYHOTO MCCIIe-

TIOBAHUS;
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— UHTEPNPETUPOBATh JAHHbIE U MCIIOJIb30BaTh HAYYHbIE TOKA3aTe/Ib-
CTBa JJTSI IOJTyYE€HUSI BIBOJIOB.

YMeHus, cocTapisitoNye 3T KOMIETEHIIMU, COOTBETCTBYIOT TpeboBaHUsIM
K METanpeIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM OCBOEHUSI 00pa30BaTeIbHON
rmporpaMMbl @T'OC OOO B YacTH eCTECTBEHHO-HAYIHBIX YICOHBIX ITpeaMe-
toB. [1pu dhopmupoBanuu EHT yuaiiuecs ocBanBaioT yMeHUs, BXOISIIME
B COCTaB pa3HbIX BUAOB YY]I: peryJsTUBHbIC yMEHUS (peliaTh MO3HaBa-
TeJIbHbIE YUeOHbIE U MPAKTUKO-OPUEHTUPOBAHHBIE 3a1a4l — MPOOJIEMBI),
nHGOPMAIMOHHBIE YMEeHUS (PabOTaTh C TEKCTOM HAyYHOTO COAEPXKAHMUS,
00pabaThiBaTh MHGOPMALIUIO, UCITOIB30BATh HAYUYHBIN S3bIK U OTIEPUPOBAThH
3HAKOBO-CUMBOJIMYECKUMU CPECTBAMM ), IO3HABATEIbHbBIE YMEHUS (JIOTUYE-
CKUE U UCCTIeoBaTeIbCKIE YMEHUS ), KOMMYHUKATUBHbIE YMEHUS (YMEHUS
MUCbMEHHOM, YCTHOU 1 rpynmnoBoii KoMMyHUKaluu). CiegoBaTesibHO,
negaroruyeckas I1eaTeJIbHOCTh YUUTeNs, HalpaBieHHast Ha G OpMUpPOBaHUE
EHT yueHUKOB, co3maeT yCAOBUS I JOCTUKEHUS PE3YIbTATOB OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOM MPOrPaMMBbl B Kypce XUMUU.

751 paboThl yUUTENIS BasKE€H OTBET Ha BOIPOC: KaK MepPeopUeHTUPOBATh
yueOHBIi poliecc Ha 3 (HeKTUBHOE OBJIaZicHUE €CTECTBEHHO-HayYHOM rpa-
MOTHOCTbI0? HaliTh OTBETHI MOXHO B MTPAKTUKE MPUMEHEHUS TEXHOJIOTUI
00y4eHUsI, OCHOBAHHbBIX HA MTOHUMAaHWU HAyKU KaK cnocoda no3Hanus Mupa
(a He Habopa (haKkTOB, TEOPUIt ¥ 3aKOHOB) 1 (GOPMUPOBAHUU UHMEpecd K HayKe.
Takoit moaxon K U3y4EeHUIO €CTECTBEHHO-HAYYHbIX AUCHUIUIMH PEATU3YETCs
B YCJIOBUSIX TTPOOJEMHOTO U UCCIIETOBATEIbCKOTO OOyUeHUSI.

B ucTopuu cTaHOBNIEHUS U Pa3BUTHUS €CTECTBEHHO-HAayYHOTo 00pa30-
BaHUs OOJIBIITYIO POJIb BCETAA UTPAJT HAYYHBIN METOJ ITO3HAHUS |, KOTOPBIi
peanusyeTcsl B UCCIeI0BaTeIbcKOM MeToie? 00ydeHus. OTeuecTBeHHBI
OIBIT MPETNONaBaHUsI XMMUU HA OCHOBE UCCJIEI0OBATEIbCKOTO METOIA SIBJISI-
€TCs IEHHBIM MPAKTUYECKUM PE3YJIbTATOM COBEPIIEHCTBOBAHUS METOAOB
00y4YEeHHUS B IIIKOJIE U MOXKET CTaTh UCTOYHMKOM HOBBIX UIIE U MOAXOA0B IS
pPa3BUTUSI COBPEMEHHBIX METOIMK MpenogaBaHus. OpraHusanus o0y4yeHusI
LIKOJILHUKOB Ha OCHOBE HAyYHOTO METO/a MO3HAHUS 00eCeunBaeT UM
BO3MOXHOCTb OBJIAICHUSI UCCJIENOBATEIbCKUMU YMEHUSIMU: OTIPEAETSTh
npobaemMy, GopMyIUpPOBaTh TUIIOTE3Y JIs1 HAXOXACHUS PEIeHUs, IJTaHUPO-
BaTh U IPOBOIUTH HAOTIOACHUS U 9KCIIEPUMEHTBI, OLIEHUBATh MTOJTYyYeHHbIE

! HayuHblif METOZ — 3TO METOJ UCCIEN0BAaHMsI, KOTOPBIA TPeOYyeT (hOPMYIMPOBKU
poGJieMbl, c60pa OTHOCSIIMXCH K HEW MCXOAHBIX JAHHBIX, (DOPMYIMPOBKY THITO-
Te3bl HA OCHOBE COOPaHHBIX TAHHBIX W OMITMPUYECKOI MPOBEPKU DTOI THITOTE3bI
[8, c. 86].

2 HccnenoBaTelIbCKUi METOI OOyYeHMs] — OpraHu3aliusl MOMCKOBOM, MO3HaBa-

TEJIbHOU NESITETbHOCTY YIaIlIUXCsl ITyTeM ITOCTAHOBKY YUUTEJIeM TTO3HaBaTeIbHBIX
U IIPaKTUYECKHUX 3a1a4, TPEOYIOIINX CAMOCTOSITEIbHOIO TBOPYECKOIO PEIeHUs //
Poccuiickasg nemarornyeckasi sHuMkioneaus [DnekrpoHHblii pecypc]. URL:
https://pedagogicheskaya.academic.ru/2404 (mata o6pamenus: 12.10.2021).
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Pazoea 1

pe3yJIbTaThl; MIPEACTABISATh HaAyYHbIe apTyMEHTHI IS 000CHOBAHUSI CBOUX
BBIBOJIOB, M, TAKUM 00Opa30M, OPUEHTUPYET yJalIuXCsl Ha TBOPUYECKUIA, HC-
cJIenoBaTeIbCKUI XapaKTep YI1eOHO-TI03HABATEIbHOM NeSTEeTbHOCTH.

B oTeuecTBeHHOIH Mearornke J0CTaTOYHO TIOJTHO pa3paboTaH MpodIeM-
HBIIT ToAX0/1 K 00yueHnto. OH He TepsieT 3HaueHUsI U B COBPEMEHHOI IITKOJTIE.
7151 COBpeMEeHHBIX TTOJPOCTKOB Ba’kHO CAMUM YYaCTBOBATh B PEIICHUN
pa3HOOOpa3HbIX MPOOJIEM, HAUTHU OTBETHI HA MHTEPECYIOIINE X BOTIPOCHI.
7151 3TOTO UM TTOHAOOSITCS HOBBIE 3HAHUS U CITOCOOBI IESITEILHOCTH, HO
OCBOEHUE UX OyIeT IS peOsIT OCO3HAHHBIM HEOOXOIUMBIM JIEJIOM, TIPUHO-
CSIIIMM YIOBJIETBOPEHUE OT MPOJIETTAHHON pabOTHI.

e mpo6ieMHOTO 00yUeHUsI! — pa3BUTHE UCCIIEI0BATEIbCKIUX YMEHUIA,
HCCIIeOBATEeNIbCKON KYJIbTYPhI YUeHUKa. JIOTMKo-TnIakTHIeCKylo OCHOBY
MPOOJIEMHOTO O0YYEHUSI COCTABIISIOT O0BbSICHEHUE U JOKA3aTeIbCTBO —
TJIABHBIN METOMOJIOTUYECKUI MHCTPYMEHTApUIA CCIIEOBaHUS, HAYYHOTO
noucka. UMeHHO M0o3TOMY B YCIOBUSIX MPOOJIEMHOT0 00ydyeHus1 HauboJiee
MOJIHO peanu3yeTcsl HayYHbli MeToa no3HaHus u popmupyercsa EHT. B ne-
JaTOTMYECKOM MPAaKTUKE UCTIONb3YIOTCS pa3IMYHbIE METOIBI TIPOOJIEMHOTO
00Yy4YeHUsI, KOTOPbIe MOTYT 3(D(PEKTUBHO BKITIOUATh 2JIEMEHTBI MCCIIeIOBAHNS,
TTOCTAHOBKY YBJIEKATEIbHBIX UCCIIEIOBATEILCKUX 3a1a4, PEIIaeMbIX C TTOMO-
IIBIO TIOJTYYEHHBIX HAYYHBIX 3HAHWI, IEMOHCTPAIIMIO BO3MOXHOCTE HayKu
B OOBSICHEHUH SIBJICHUI OKPYXKAIOIIIeTro MUpa.

B aTOM KOHTEKCTE BaXKHOM (DYHKITMEN MTPeTIogaBaHus XMMUK CTAHOBUTCS
00y4eHue IKOJILHUKOB HaydHOMY TIO3HAHUWIO OKPYKaIOIIEH IeCTBUTETEHOCTH
(perreHnIo TO3HABATENIBHBIX TIPO0JIeM). BhIMyCKHUKY TOJKHBI HE TOJIBKO yC-
BOWTB 3HAHUS O MAaTePUATIBHOM MUPE, HO M HAyYUThCS HAOJIOIaTh, OTMCHIBATD,
OOBSICHSITH 1 POTHO3UPOBATh, UCCIIENOBATH BEILIECTBA U SIBJICHUS, TPUMEHSITh
3TU YMEHMS U HayYHbIE 3HAHMS B pa3JIMYHBIX CUTYAIIUSIX, T.€. UCTIOJb30BaTh
Hay4YHBII METOJ] TTO3HAHUs. B IIKOJIbHOI TTPaKTHKeE peaTu3yIoTcs TaKue Tpy-
eMbl (METO/Ibl) HAyYHOTO MO3HAHMSI, KaK HAaO/IIoieHHEe, OITMCaHue, KCIepu -
MEHT, U3MepeHue, BEIUMCIeHNE, CpaBHEHUE, MOJIEJTMPOBaHME, 0000IIIeHHE,
KaccuduKalus, aHaau3, CUHTE3, aHAJIOTUs, MHAYKIINS, AeTyKIUsI 1 1Ip.
ITpu crcTeMHOM MCTIOB30BAHMM HAYYHOTO METO/Ia B OOYUEHUM CO3IAIOTCSI
OINTUMAaJIbHbIE YCIOBUS 17151 (POPMUPOBAHUS ho3HasamenvHuix YV — uccie-
JIOBATEILCKUX 1 JIOTUYECKUX YMEHMIA, COOTBETCTBYIOIIUX ITpYeMaM HayYHOTO
no3HaHusi. CTaHOBSITCS 00Jiee BOCTPEOOBAHHBIMU B OOYUEHUW W IPYTHE BUIbI
YV]I, 6e3 KOTOpBhIX OCBOEHUE HAYYHOT'O METOIa HE OYIET pe3yIbTaTUBHBIM.

' TIpoGiemHoe 0OyyeHHe — OOy4eHUe, MPU KOTOPOM IPEroaaBartelib, CUCTeMa-

TUYECKU CO3/1aBasi MpOOJeMHbIe CUTYallMd U OPraHu3ysl NesITeIbHOCTh yJallluXxcs
10 pelIeHUIO YUYeOHBIX TIPOOJIeM, 00eCIIeYnBaeT ONITUMAILHOE COUeTaHNe UX CaMO-
CTOSITEJIbHOI ITOMCKOBOM IESTEILHOCTH C YCBOEHUEM T'OTOBBIX BBIBOIOB HayKu //
Tlegarornyeckuii TEpMUHOJIOTUUECKUIA clioBaphb |[DiaekTpoHHbI pecypce]. URL:
https://pedagogical_dictionary.academic.ru/2593 (mata oopamenust: 12.10.2021).

15


https://pedagogical_dictionary.academic.ru/2593

IIpenodasanue xumuu 6 ycaosusx 001H06.1eHUA COOEPIHCAHUsL 00PA306aHUS U MENO0008 00yHeHUs

Tak, ocylecTBIeHNe MO3HABATEIbHOU NESTEIbHOCTY yYalIUMUC HEBO3MOXKHO
0e3 chopMupoOBaHHBIX peeyagmusHbix Y'Y 1, Urparolix OCHOBOMOJIaralolyo
pOJIb B OCBOEHMU BCEX BUMIOB NESITEIBHOCTH, a TAKXKE KOMMYHUKATUBHBIX
VV]I, BKItoUalomx yMeHUs BblpaxkaTb CBOU MBICJIM B YCTHOI W MUCbMEHHOI
dopmax, coTpynHUYaTh CO CBEPCTHUKAMU 1 B3POCIIBIMU.

B ecTrecTBeHHBIX HAyKaX METOAOJOTMYECKUM OCHOBAHUEM UCCIIETOBAHUMN
SIBJISIETCS] HAYYHBII METOJ] MO3HAHUS, KOTOPBI ObLT BEIpaOOTaH B Mpoliecce
pa3Butus HayK. Ha aTOM xXe MeToie J0KHA OCHOBBIBAThCS U MO3HABATEIbHAS
NESITeIbHOCTD YYaIMXCSI, YTO ObUIO YCTAHOBJIEHO U MOATBEPXKIEHO MHOTO-
JIETHEW UCTOpUell pa3BUTUS METOIUK MPENOJaBaHUsI eCTECTBEHHO-HAYYHbIX
yueOHBIX TTpeaMeToB. Clie10BaTeIbHO, BKIIOUEHUE B YUEOHBIN MPOLIECC KOM-
IMOHEHTOB HAYYHOTO METOJa, CO3MaHUE YCIOBUI /11 MPOBEAECHUS yUYECOHbIX
HCCeNOBaHUI Ha ypoKax OyaeT cCriocoOCTBOBATH MOJIHOLICHHOM peaiu3aiun
tpeboBanmit ®I'OC OO0 K pe3yiabTaTaM OOyICHHSI.

Kak 66u10 yeranosnero I1. A, Tanbnepunbivu u H. @. Tanbizunoii (Teopus
MO3TAHOro (hOPMUPOBAHUS YMCTBEHHBIX ICCTBHUIT), 6€301IMO0YHOE, TBEPIOE
OBJIaicHUE PEOEHKOM WU TIOPOCTKOM KaKUM-JIMOO NeACTBUEM BO3MOXHO JIUILIb
B TOM clly4yae, €CJId 3TOT MPOLIECC OMUPAETCS Ha OPUEHTUPOBOUYHYIO OCHOBY
nevictBus (OO/I), T.e. Ha MpeACTaBIeHUs O TTOCIeA0BATEIbHOCTU BBITIOJHEHUS
onepaiuii [9]. K Takum BHYTpeHHUM JIMYHOCTHBIM pecypcaM y4eHHUKa OTHOCUTCS
CITOCOO OCYILIECTBICHUS] HAyYHOTO MTO3HAHMS, KOTOPbII paCCMaTPUBAETCS KakK
OPUEHTUPOBOYHASI OCHOBA MTO3HABATEIbHBIX UCCIEAOBATEbCKUX NEUCTBUIA.
Kornaa yunrens mocienoBatebHO MPUYYAET yYaluXcsl IPOBOAUTH TO3HABATEIb-
HYIO IeSITeJIbHOCTb, TPUIEPXKUBASICh OMPENEIEHHOTO JITOPUTMA (CXEMBI), OH
TeM CaMbIM (POPMUPYET B COZHAHUU LIKOJbHUKOB OPUEHTUPOBOYHYIO OCHOBY
nevictBuii. HaydHblit MeTO MO3HAHYS SIBJISIETCS OPUEHTUPOBOYHOI OCHOBOIA
dopMupoBaHUs MO3HABATEIbHBIX Y Y/, MOCKOJIBKY 3TOT METOJ, SIBJISIETCS
UCTOPUYECKH CIIOXKUBIIEHCS CUCTEMON MPEICTaBICHUI YeJIOBEKa O LIeJIU,
CTPYKTYpPE U CPENCTBAX PEIIeHUs MTO3HaBaTeIbHbIX pobiem [3].

Co BpeMeHU MOSIBJIEHUS KJTACCUYECKOU HayK HAayYHOE TTO3HAHUE OCY-
LIECTBJISIETCS O CXeMe, KOTOpasi BKJIIOUAeT ONpeeIeHHbIE 31manbsl, COCTaB-
JISTIOIIME LUK

Liukn HayuHoro no3HaHusa (MccnefoBaHuA)

2. Onpedenenue

_— npobnemot \

1. Ananuz 3. Bvidsuorcenue
s6aeHuil, hakmoe eunomesol

A /

5. Dkcnepumen-

manvHas npogep- | €———

Ka eunomesvl u
caedcmeuil

4. Obocrosanue
eunomesbl,
credcmeus
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Pazoea 1

Kaxnplit 3 aTanoB SBsieTCsS 00s13aTebHBIM U BKJIIOYAeT KOHKPETHbBIE
npueMbl Hay4YHOTro MeToaa. Mictopuyecku 1oka3zaHa HEOOXOAUMOCTD U (-
(beKTUBHOCTh UMEHHO TaKOTo IMyTH Mo3HaHus. Korna yyaniuecs Haydarcs
NefiCTBOBaTh, COOJIOAAs MOCAEI0BATEIbHOCTD ATANOB [IUKJIa HAYYHOTO
MO3HaHUSI, CO3HATEJIbHO MPUMEHSTh COOTBETCTBYIOILINE MTPUEMbI, UCITOJb-
30BaTh Hay4YHbIE MOHSTHUS, TOTIa MOXHO OYIET CKa3aTh, YTO CDOPMUPOBAHBI
MPeICTaBAECHUS O HAYYHOM METOJIe TO3HAHUS U Mo3HaBaTeabHble YY/I.

TToueMy UMEHHO ceifyac B IKOJIbHOM 00pa30BaHUU MPOUCXOIUT MPO-
1IeCC aKTyaau3alii HayYHOTO METO/Ia U CTI0co0a ero OCYIIECTBICHUS B BUJIE
LIMKJ1a TO3HAHUS?

CoBpeMeHHbIe TPeOOBaHUS K BBIITYCKHUKAM HE MOTYT OBITh BBITTOJIHE-
HbI 6€3 MOIEpHU3ALIMU TTOAX0J0B K 00yuyeHU0. OOBEeKTUBHBIE TPUYNHBI
HEOOXOIMMOCTHU TaKOW MOJIEPHU3ALIMU MOKHO OOHAPYKUTh B MPAKTUKE
uzydyeHust xumuu B mkose. C KoHna XX BeKa B METOIUKE MPenoaaBaHUs
XUMWU YCUIWJIOCh 3HAYEHUE TEOPETUUECKOTO MO3HAHUS: U3yYeHUS 00JIbIIOTO
KOJIMYECTBa TeOpUil 63 OMOPbl HA IMIUPUUYECKUE — IKCTIEPUMEHTAIbHbIE
U TIPAaKTUYECKUE — MPEINOChUIKYU. Yyalluecs 8-X KJIacCoB 0€e3 yuera ux
BO3PACTHBIX BO3MOXHOCTEN U 0€3 SMIMUPUYECKON MOATOTOBKU TOJIKHBI
ObLTU HAYYUThCS ONIEPUPOBATH A0CTPAKTHBIMU TEOPETUUECKUMU TIPECTaB-
JICHUSIMU, YACTO HE MOHUMAs UX CYyTU U B3auMOCBs3U. CIeICTBUEM PTOTO
cTajia CUTyalus, B KOTOPOU, HECMOTPSI Ha JOBOJIBbHO BbICOKUIA YPOBEHb
TEOPETUYECKUX 3HAHU, MIPEICTaBICHUS O METOIAaX MTO3HAHUS Yy 00yJaro-
LIUXCS OTCYTCTBOBAJIU, & HAYYHBIN CTUJIb MBILIJIEHUS He (hOPMUPOBAJICS.
Conep:xaHue Mo3HaBaTeIbHbIX YMEHUU U COCTABISIIONINX UX OMepaluii He
O0OBSCHSIOCH, TOATOMY UX TPUMEHEHUE OTPAaHUYUBAIOCH TOJIBKO KOHKPET-
HBIMU YYeOHBIMU 3aJaHUSIMU. YYallrecss He yMeJIu MPUMEHSTh CBOM 3HAHUS
U YMEHUS B OOCTOSITENIbCTBAX OObIIeHHOM X13HU. [IpakTnyeckast cTopoHa
M3y4YeHUs1 XMMUHU ObLIa elle 60Jiee CBepHYTa C BBEIEHUEM T'OCy1apCTBEHHOMN
aTTeCTalluy BhIMMYCKHUKOB OCHOBHOW U CTapllIei IIKOJIbl. Bo MHOTUX 111KOJIax
OCHOBHbI€ YCWJINS TeIarornyecKuxX KOJUIEKTUBOB ObLIM HAIlpaBJIeHbI Ha
YCBOEHUE YYalIUMUCS OOJIBIIOTO 00beMa «TOTOBOTO 3HAHUS» — TEOPEeTUYE-
CKOTO U (DaKTOJIOTMUECKOTO MaTepualia, a TAKXKe Ha IMOATOTOBKY IIKOJbHUKOB
K PEILIEHUIO aTTECTAlMOHHBIX 3aaaHuil. [1py 3ToM 6€3 JOJKHOTO BHUMAaHUS
OCTaBaJIUCh APYrie KOMIOHEHTHl CUCTEMbI OOYUYEHUS XUMUU, TAKUE KaK
peanu3anus Bcex GYHKIUNA TEOPETUYECKOTO U SMITUPUIECKOTO MO3HAHUS,
o0yJyeHue pelIeHUI0 Mo3HaBaTebHbIX MTPOobJIeM, TPOBEACHUE YUEOHOTO
MpoOJEMHOT0 SKCIEPUMEHTA U UCCIENOBAHUS U AP.

B nociiegHue roabl IKOJAbHbIE KAOWHETH XMMUU 0O00PYAYIOTCS KOMITBIO-
TepaMU, MPOEKTOPAMHU, JIEKTPOHHBIMU TOCKAMU, LTUMDPOBBIMU JJTaOOpaTOpH -
SIMU, KOTOPbIE MOTJIU OBl peain30BaTh BPUCTUYECKYIO U UCCIIEI0BATEIBCKYIO
(byHKIIMY YUeHUUECKOTO XMMUYECKOTO 9KCIIEPUMEHTA U TTOBBICUTH A Pek-
TUBHOCTb YYEOHOTO UCCJIEIOBAHNS, HO OHU YaCTO UCTOJIb3YIOTCS B IPYTUX
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LeJsix. B 9THuX yc10BUsIX MOSBUIIACH OMACHOCTb MPEBPAIEHUS «MEJTOBOMA
XUMUW» B «XMMUIO TAIKETOB», T.€. ITOJTHOM 3aMEHbI peaJIbHBIX OTIBITOB C Bellle-
CTBaMM Ha aHUMalINIO, TIpe3eHTaluu, (hOTO U APYTrre CPEeICTBA HATIISTHOCTH.
B coBpeMeHHOI1 1ITKOJIe CYIIECTBYeT HeI0OIIeHKA YYBCTBEHHOTO BOCITPUSITHS
M3yJaeMbIX SIBJICHUI KaK HauaJIbHOTO 3Tara rmo3HaHus. ['umnoresa Kak ¢dop-
Ma TeOPETUYECKOTO TTO3HAHUSI, ee OObSICHUTEIbHAS U TIpefcKa3aTesibHast
(byHKIIMM TTPaKTUYECKM OTCYTCTBYIOT B Y4eOHOM Ipoitiecce. PeanbHoro aKkc-
nepuMeHTa 1o HeT, JIMOO OH UCTIOB3YETCs KaK CPENCTBO MILTIOCTPALIUK
CJIOB YUUTEJIsI, HO He JUISl TPOBEPKU TUIIOTe3 yyaluxcsl. Bee aTu mpotiecch
MPUBEJIM K HETAaTUBHOMY pe3yJIbTaTy: 00y4eHre XMMUU CTAHOBUTCS BCE
6osee (hopMabHBIM, HE CBSI3aHHBIM C PeaTbHON KU3HBIO; YIUTEISI K METO-
JIMCTHI-IMIPAKTUKN OTMEUAIOT TIaJIeHue MHTeEpeca IKOJIbHUKOB K N3YUYEHUIO
y4eOHOTO TpeIMeTa «XUMUsl». B Xome MeXayHapoaHbIX UCCIIeIOBAaHUI Ka-
YeCTBa €CTECTBEHHO-HayyHoro oopazoBaHus (PISA) B 2003—2015 rr. 66010
BBISIBJICHO, UTO YJallIMeCs] POCCUICKMX IIIKOJI UMEIOT 00Jiee HU3KUI YPOBEHb
€CTEeCTBEHHO-HAYYHOI TPAaMOTHOCTH T10 CPAaBHEHUIO CO CBEPCTHUKAMMU U3
MHOTHX Pa3BUTHIX CTPaH. DTO 0O3HAYAET, YTO POCCUICKIE ITKOJIBHUKN HE
OBJIANIE]IV B IOCTATOYHOM CTETIEHU YMEHUSIMU, HEOOXOIMMBIMU IIJIST HAy4-
HOTO TTO3HAHWST; OHU HE IMOATOTOBJIEHBI K MCITOJIb30BAHMIO HAYYHBIX 3HAHUI
Y METOJIOB JIJIsI IPUHSATUS PEIIeHWIi; HEe YCBOMIM OCHOBHBIE OCOOEHHOCTHU
€CTeCTBEHHO-HAYYHBIX UCCIICIOBAHMUIA.

PemmuTh 0oueHb MHOTHE U3 Ha3BAaHHBIX BBIIIIE TTPOOIEM MOXHO, BEPHYB
METOJI0JIOTUYECKIE 3HAHUS U YMEHUS UX IPUMEHSITh B TIPAKTUKY OOYJEHMS
B mKoJjie. IIIKOJIbHUKY MO pyKOBOJICTBOM YUUTENIsI TOJIKHBI HAYYUTHCS
HCTI0JIb30BATh MTPUEMbl HAYYHOTO TTO3HAHMS Ha MPOTSKEHUU BCETO Kypca
o0y4JeHust. Tak OHU CMOTYT OCBOMTDH YMEHUSI TIO3HABATENILHOM IESITETbHOCTH.

B Kypce XuMUM MOXHO BBIIEIUTb 08a MemoOU4eCcKux HanpagaeHus pea-
JIN3AIMY HayYHOTO METO/Ia TIO3HAHMST B KOHTEKCTE COBPEMEHHON TPAKTOBKU
MPUHILIMITA HayYHOCTH [1].

I nanpasaenue. DopMrpoBaHue MPEACTABICHUI O TEOPETUUECKOM U M-
MUPUYECKOM METOIaX TIO3HAHUSI.

3HAaKOMCTBO C ITPOIIECCOM TTO3HAHUSI, CO CTPYKTYPOii M (YHKIIMSIMU Ha-
YYHOTO 3HAHWUSI TOJKHO TIPOMCXOIUTD B HavyaJle IIKOJILHOTO Kypca XMW,
C oot 11IebI0 B 8-M Kitacce B pasneiie «[lepBoHaYanbHbIA XUMUYECKUE
TIOHSTHST» IBA yPOKA MOTYT OBITh OTBEACHBI HA 3HAKOMCTBO C HAYYHBIMU
METOJaMU U CTPYKTYpoi HaydyHoro 3HaHus (cMm. Paznen 1.3). Hanee npen-
cTaBJieHus, chOpMUPOBAHHBIE B HAYAJIe Kypca, pa3BUBAIOTCS 1 HATIOJHSTIOTCS
KOHKPETHBIM CojJiepKaHWeM. Y CBOSHHBIE TTIOHSITUS BBICTYTAIOT SI3bIKOBO
OCHOBO¥1 OTTMCaHUST HAYIHBIX (DAaKTOB, (POPMYTMPOBAHUS TUTIOTES, 3aKOHOB
1 Teopuii. OHU yrIyOSIOTCS TIPU U3YYEHUU CIIeIYIONIMX Pa3iesioB Kypca.

Biiaronapst ycBoeHMI0 HayYHBIX METOOB MTO3HAHUS 1 CTICIIMATbHBIX Me-
TOMIOB MCCJIEIOBAHMS SIBJICHUI YJalllecs ToJIydatoT, BO-TIEPBBIX, OCBEIOM-
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JIEHHOCTh O MIPOMCXOXIEHUN HAYIHBIX 3HAHWI U UX OTJIUYUU OT OOBIYHOM
nH(bOPMaIN, BO-BTOPBIX, MPECTABICHUE O HEOOXOAMMOI1 TToCea0Ba-
TEJTbHOCTH TTO3HABATEIbHBIX IEUCTBUIA, BEMAYIIMX OT HE3HAHUS K 3HAHUIO.
YcunuBaeTcst poJib TIPOLIeAYP OpTaHU3alMU MBICIUTETLHON NeATeTbHOCTH
yYaIuXcsl, BBIPAKEHHBIX B TAKMX METONOJIOTMIECKMX TMTOHSITHSIX, KaK HayIHBIN
(baxt, mpobiema, TuTIOTE3a, MOJIENh, CJIENCTBUE, SKCIIEPUMEHT.

ITpu n3yyeHUM 3aKOHOB U TEOPUI BaXKHO 00paIiaThcsl K MICTOPUU OT-
KPBITUI, OPraHW30BBIBATh TTO3HABATEJILHYIO IESTEIbHOCTD YUaIIUXCSl TAKUM
00pa3oM, YTOOBI OHU AaHATM3UPOBAJIM HaydHbIe (DaKThl ¥ BBIABUTAIN TUTIO-
Te3y, «IePeOTKPhIBAIN» YCTAHOBJIEHHBIN YYeHBIM 3aKOH WJIU ITPOBEPSITU €T0
B aKcriepuMeHTe. HeobxomumMo Ha nmpruMepax moKas3bIBaTh IIKOJbHUKAM, YTO
Hay4YHOE€ 3HaHWE Pa3BUBAETCS UUKINYECKU: 1) pe3ynbTaThl HAOIIOACHUS SIB-
JIEHWIA BBISIBISTIOT HayYHbIe (haKThl, TTOPOXKAAIOT TIPOOIJIEMY, TTOOYKIAIOIITYIO
HaWTU IPUYUHY SIBJIEHUS U OOBSICHUTD €T0; 2) UHTYUTUBHO BbIIBUTaeMast
TUTIOTe3a, KaK MOoTajiKa, 1aeT MPEAToIOKUTEILHOE PellieHre TIPOOJIEMB; 3)
JIOTUYECKIME BBIBOJIBI M3 TUTIOTE3bl 00OCHOBBIBAIOT TEOPETUYECKUE TIPE-
BUIIEHUST; 4) BHIBOIIBI TEOPUU TIPOBEPSTIOTCS 9KCIIEPUMEHTAIBHO; OHU JIM00
TTONITBEePKAAIOTCS PE3YIbTaTOM SKCIIEPUMEHTA 1 UCITOJIb3YIOTCS Ha TTPAKTUKE,
JM00 HE TIOATBEPXKIAIOTCSI ONBITOM U CTAHOBSITCSI UICTOYHUKOM TIPOOJIEMBI
B HavaJie HOBOTO ITMKJIa. B BEIBO/IAX U3 TEOPUU B MOJIEIBHOM MJT 3HAKOBOI
opme comepkarcst 0OObSICHEHUS U3ydaeMBbIX SIBJICHUI, a TAKXKe TTPeIBUIEHIE
HOBBIX SIBJICHUI. B 3TOl cuTyaruu yJaimecst CMOTYT ITOHSTb, B YeM COCTOUT
MOIIlb HAYYHOTO MO3HAHUsI, KOTOPOE BEIET K ITPOTPECCY BO BCEX 00IACTSIX
YeJIOBEYECKOM KYJIbTYphI. 3aBEPIIAIONINIA ATAll [IMKJIAa HAYYHOTO TTO3HAHUS
nmMeeT O0JIbIIIOe BOCIIUTATEIbHOE 3HaUeHre. OH pacKphIBaeT IJIaBHYIO OCO-
OEHHOCTb HAYYHOTO 3HAHUST — €TO MPOTHO3UPYIOIIYIO, IpeacKa3aTebHYIO
(byHKIIMIO 1 9KCTIEPUMEHTAIBHYIO TIPOBEPSIEMOCTb.

11 nanpasaenue. TTpakTueckas peaansalys IprueMOB HAYYHOTO METO/Ia
¥ 1IMKJIa HAYYHOTO IMO3HAHUsI Ha ypOKaX B paMKax IMPOOJIEMHOTO U UCCIIe-
JIOBATEIbCKOTO METOJI0B OOyUeHMUSI, a TAaKXKe TIPU TTPOBEICHUN yUeOHBIX
MPOEKTHO-UCCIIeN0BATEIbCKNX BHEYPOUHBIX pa0oT.

7151 TOro 4TOoOB! PEUINTH IIABHYIO 3a/1a4y, BeyiBuraemyio B ®IrOoC,—
pa3BUTHE TTO3HABATEILHBIX M TBOPUYECKUX CITOCOOHOCTE IITKOJTLHUKOB,
ABTOPCKUM KOJUIEKTUBOM IOl PyKOBOJACTBOM akanemuka B. I'. PasymoBckoro
OBLIO MPETOXKEHO 3HAYMTEJIBHYIO YaCTh OIMMCATEeJIbHOTO TEKCTa yIeOHMKA
(buznku mepepaboOTaTh B CUCTEMY MO3HABATEIBHBIX UCCIIEIOBAHUHN, KOTOPbHIE
yyaluecsi MOTYT CAMOCTOSITEJIBHO BBITIOJIHSITH Ha YpOKaxX. OTO MOTYT OBITh
JIOOBIE YPOKU, T BO3MOXKHO CO3IaHKe TTPOOJIeMHOI CUTYaIluH, TIe MOTYT
OBITH BBISIBJICHBI IPOTUBOpEYMs. B mpakTrke mpernogaBaHus 3Ta METOIUKA
MoJyJyunsia Ha3BaHue «MccaenoBaHre HE3HAKOMOTO siBJieHus» [8]. MeTonuka
MPOBeNeHUST YYeHMYECKNX UCCIeIOBAaHUIA Ha YpOKax MIPUMEHSIETCS U TIpU
U3YyYeHUU XUMUM.
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I1pu pazpaboTke comepxaHUsl, METOIUKU U CUCTEMbI YUEOHbBIX UCCIIE-
JIOBAaHU LIKOJbHUKOB HY>XKHO Y4€CTb, YTO B OOYUeHUU, KaK U B HayKe,
CHayvaJia MpOUCXOIUT HAKOTUIEHWE SKCTIEPMMEHTAIbHBIX (haKTOB, HA OCHOBE
nx 00001eHNsT HOPMUPYETCS TUIIOTE3a, JOrMYeCKre BBIBOJBI U3 KOTOPOMt
MPOBEPSIIOTCS SKCTIEPUMEHTAIBLHO. AJEKBAaTHOE BOCTIPUSITUE BIIEPBbIE U3-
y4aeMoTO SIBJIEHUSI HE MOXKET ObITh 3aMEHEHO BOCIIPUSITUEM HATJISIIHBIX
«3aMeHUTeJIel» U3yuyaeMoro siBJeHUs, apTe(akTOB, TAKUX KaK PUCYHKHU,
dororpaduu, KOMIbIOTEpHAass aHUMAaLMS U T.11. Takasi mogMeHa MPUBOIUT
K BOCITpUSITUIO 3aMEHUTEJIEN, a He CaMOro U3y4aeMoro siBjieHus. C 3TUM MbI
U CTaJIKUBaeMcsl, Korjga oOHapyXuBaeM, 4YTO 3HaHUSI IIKOJbHUKOB «(hop-
MaJIbHbI», KOT/Ia yYalllMecsl, HallpuMep, MOTYT OIPeAeIUTb XapaKTepUCTUKU
HaNWCaHHOM XUMUYECKOM peakiu, HO He MOTYT paclo3HaTh, UAEHTU(DULN-
pOBaThb €€ B SIBJCHUSIX IPUPO/IbI, T.€. O CYLIHOCTH U3YyYaeMOTO SIBJIEHUS WU
MpenmMeTa rpeacTaBiaeHus: He uMeloT. Juist mpenoTBpalleHus: GopMabHOTO
YCBOEHMS 3HAHUI HEOOXOAMMO 00ecIieurBaTh He TOJbKO HEMOCPEACTBEH-
HO€ BOCHpPUATHE IEMOHCTPALMI U3yYaeMbIX SIBJ€HUIT, HO U TPEHUPOBKY
B TBOPUYECKUX IepexoiaX OT XKMBOTO BOCIIPUSITUS SIBJIEHUM K TUTIOTE3aM.
IToaToMy «M3ydyeHUe KaxXI0il TEMbI, IO BO3MOXHOCTHU, CJeAyeT HaUMHATh
C yIpaxXHeHUIi Ha MccliefoBaHUe CBOIMCTB sIBJIEHUI, 3aTeM 00paIlaThbCs
K MCCJIEIOBAHUSIM C BBIABUXKEHUEM TMIOTE3 O IPUUYMHHON CBSI3U SIBIEHUI,
MOJIyYeHUEM CJIEACTBUI U3 TUTIOTE3 U UX IKCIIEPUMEHTAIbLHOM MPOBEPKOIA,
a yke OT HUX MEPEXOAUTh K UCCIeI0BaTEIbCKUM MpoeKTam» 8, ¢. 95].

W3yuas gaBiaeHus, yyauuecs 4acTo He UMEIOT BO3MOXKHOCTH IMTPOUTU
BC€ 3TaIlbl CCeI0oBaHUS Ha OMHOM ypoke. Ho oHUM HOJIKHBI HAYUYUThCS
MOHMMAaTh, Ha KAKOM 3Tarle MO3HaHWsI OHU HAXOJSTCS M KaKOH 1ar Hy>kHO
cleaTh CAEAYIOIIUM. DTO OTKPBIBAET UM ITYTh JIJISI CAMOCTOSITEIbHBIX MTOU-
CKOB U pa3MbILIJIEHUIA.

B ycnoBusix uccienoBaTeibCKOro o0y4eHus1, KpoMe 00001IeHHOT0 Hayu-
HOT0 MeTO/a MO3HAHMSI, IIKOJIbHUKY OBJIaIeBAIOT CHIELIMATbHBIMU MPEIMET-
HBIMU METOJAMU UCCAENOBAHUS, SKCIIEPUMEHTATbHBIMU U TEOPETUUECKUMU,
KOTOPBIE UCTOJIb3YIOTCS B CBOMX MCCIIEIOBAHUSIX.

Jns obecnieueHust BoamoxxHocTu noctikeHust EHI B mpouecce uzyuyeHus
€CTeCTBEHHO-HayYHbIX MPeIMETOB BaXKHO BKJIIOUYATh B coAepKaHue 00yde-
HUSI TI0O3HaBaTeJIbHbIE CUTYalluM, B KOTOPBIX CTAHOBUTCSI HEOOXOIUMbBIM
MpUMEHEHNEe YHUBEPCATbHBIX YYEOHBIX YMEHUI TTPU PELLIEHUU CTIeLIMaTbHO
pa3paboTaHHbIX MHHOBALIMOHHBIX KOMITJIEKCHBIX 3aIaHUI.

OMNBITHBIN YYUTENb B KaXXA0W y4eOHOI TeMe HallAeT CUTyalluu, UHTe-
peCcHbIE MOAPOCTKAM, TOMOXET BBIACIUTDL MPOOaeMy, MPEITOXKUT yUeHUKAM
c(hopMyIMpOBaTh TUIIOTE3bI O CLIOCO0AX pelLIeHUsI 3TOl MpoodiemMbl. BMecTe
OHU OMpPEAesT HEAOCTAIOLINE 3HAHMSI, YYUTETb TIOMOXKET YCBOUTH HOBYIO
nHGOpPMAaIIMIO, U Ha 3TOI OCHOBE pedsiTa CMOTYT IMTPOBEPUTH CBOY TUITOTE3bI
U CIeJaTh BbIBOJbI.
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OTOT KJIACCUYECKUI MyTh HAYYHOTO MO3HAHUS T1OJIKEH CTaTh OPUEHTU-
POBOYHOM OCHOBOH y4eOHOM AeITeTbHOCTU IIKOJIBHUKOB.

MoTuBHpoOBaTh Y4eOHO-MO3HABATEbHYIO I€SITEIbHOCTD MPU U3yUYeHUU
XUMUU MOXHO MPU IMTOMOIIU MPoOJIeMHOTO 3KcniepruMeHTa. ONbITHI, Mpe-
JlaraeMble YUUTEIEM 151 OOCYXKIEeHUsI, MOTYT ObITh COBCEM MpocThiMU. Ho
OHMU TIOMOTYT yYalllMMCs ONPEASIUTD IMPOdaeMy, NPeIIOKUTh TUITOTE3Y
Y IIPOBEPUTD €€ B XOJIe YpOKa.

Tak, nj1s1 co3naHus MpoodJEMHOM CUTYallMKU Ha YPOKe U3YUeHUSsT TUAPOJIM3a
coJieli yUuTe b MOXET BMECTE C yUYalllMUMUCS B X0/ TPOCThIX U3MEPEHU It
MOJIYYUTh OTBEThI Ha BOIIPOCHI:

— Kakas cpena B BOIHBIX pacTBOpax KMCIOT?

— Kakas cpena B BOIHBIX pacTBOpax Iiejioueit?

— Kakas cpena B Boze?

— Kakas cpena 6yaet B pactBope conu?

— PesyabTarhl 3KCNEPUMEHTOB MOTYT YIUBUTD IIKOJIbHUKOB.

Taxkum o6pa3omM, yduTeab MOABOAUT UX K TTIOHUMaHMIO, YTO 3HAHUI
HEA0CTATOYHO, HEOOXOAMMO U3YYUTh HOBYIO TEMY, PACCMOTPETh MPUMEPHI,
Hay4MUThCsl pelliaTh HOBBIE 3aa4l.

Eue onHuM 3(peKTUBHBIM CPeICTBOM aKTUBU3ALUMU U MOBBIILIEHUS
KayecTBa 0OyYeHMsI XMMUMU CIyXKaT yueOHble 3aJaHusl, KOTOpble HaIlpaB-
JIEHbI Ha pa3BUTUE YMEHUU UCCIeN0BATh U SKCIIEPUMEHTUPOBATh, HAYYHO
OOBSICHSTD siBleHUs. Mcrnonb3oBaHMe TaKUX 3aaHUii B TIpoliecce odyue-
HUSI CTTIOCOOCTBYET (POPMUPOBAHUIO €CTECTBEHHO-HAYYHOI TPaMOTHOCTU
LIKOJbHUKOB. KOMITJIEKCHBIE 3adaHMsT HallpaBIeHbl Ha pellleHUe pa3IuIHbIX
npobJieM, Mo3HaBaTeIbHbBIX MW OJIM3KUX K XKU3HEHHBIM, KOTOPBIE CBSI3aHbI
oaHoit Temoii. [TpeanaraeMmblie B 3agaHUsIX TTPOOJEMbl OPUEHTUPOBAHbI HA
KU3HEHHBIN 1 yYEOHBIN OIBIT YUalllMXCcs B 00JIaCTU €CTECTBEHHBIX HayK.
BoinonHeHMe Kaxa10ro U3 mpeaiaraéMblX KOMIUIEKCHBIX 3aJaHUIA SIBJSIETCS
y4eOHBIM MUHU-UCCIEIOBAaHMEM, KOTOPOE MHTEPECHO LIKOJbHUKaM. PerieHue
ATUX 3aJlaHMIi, KaK TpaBUIo, TpeOyeT MpUMEHEHUs 3HaHUI B HE3HAKOMOM
CUTYalLlMM, MMOMCKA HOBBIX PEIIEHUI UM CIIOCOOOB AEWUCTBUSI, T.€. TBOpUE-
CKOM aKTUBHOCTH [4].

BBeneHue HaydHOro MeTo/1a MO3HAHMS B yUeOHBIN MPoLecC U3MEHSIET
dyHKIMU yuuTesis. BiageHue 1KoJbHUKAMU METOIaMU UCCJIeI0OBaHUS
SIBJICHUSI TO3BOJISIET YUUTEJIO0 OPraHMU30BbIBATh UX CAMOCTOSITEbHYIO 10~
3HABATEJbHYIO JAeSTEIbHOCTh. DTa AeSITeJIbHOCTb Ha YPOKaxX UMeET (popMy
CaMOCTOSITEIbHBIX SKCTIEPUMEHTAbHBIX U TEOPETUUECKUX UCCIAEA0BaHUA,
KOTOpbIE OpraHMYeCKU BITMCHIBAIOTCS B JIOTHKY Mpoliecca MO3HAHUS, SIBJIsI-
IOTCSI €ro 3TarnaMu. BoImoaHeHue TaKoro uccieloBaHus BeleT yYeHUKa OT
He3HaHMs K 3HaHU10. [IpakThKa mpruMeHeHUs 3TO METOAUKU Ha IKCIIe-
PUMEHTAJIbHBIX IUIOIIAAKaX oA PYKOBOJCTBOM aBTOPOB MMOKA3bIBAET, YTO
B pe3y/ibTaTe 00y4YeHUsI Ha OCHOBE HAyYHOTO METOAa MO3HAHUS CO3al0TCs
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YCIOBUS JIs1 ECTECTBEHHOTO U 3(PHEeKTUBHOTO (POPMUPOBAHUS CUCTEMBI ME-
TarpeaIMETHBIX PE3YJIbTATOB — JIJISI OBJIANECHMS yJalllMMUCS YHUBEPCATbHBIMU
y4eOHBIMU NEMCTBUSIMU, 2 HA X OCHOBE — 001ey4eOHbIMY YMeHUsIMU. [1pn
5TOM COBEPIIEHCTBYIOTCS IOTUYECKHE YMEHUSI KaK MHCTPYMEHTaIbHAs! OCHO-
Ba yUeOHO-IT03HABATEIbHOM NESATENBHOCTU U, KaK CIIEICTBUE, Pa3BUBAIOTCS
CMOCOOHOCTH IIKOJIBHUKOB K Y4EOHO-MCCIIEN0BATENIBCKON 1 MTPOEKTHOMN
nesatenpbHocTU. OBlageHUe 9TUMU BUTAMU NESITEIbHOCTUA O0YCIOBIMBAET
(opMupoBaHUE KIIOYEBbIX KOMIIETEHTHOCTE! YUalllUXCs U pacCCMaTPUBAETCS
CEerofiHsI Kak BaXKHEWIIee yCIOBHUE JOCTHXKEHUS PE3yIbTaTOB 00pa30BaHMS
BooOuIe. Mcnonp3oBaHre HAYYHOTO METOIa TO3HAHUS B y4eOHOM Ipolecce
MPENOCTABISIET INKOJbHUKAM BO3MOXHOCTH HE TOJIBKO A(P(HEKTUBHO YCBOUTh
MpeIMEeTHbIE 3HAHUS, HO U HAYYUThCS aHAJIU3UPOBATh XXU3HEHHBIE MTPO-
OJIeMHbBIE CUTYalluU, UACHTUDUIMPOBATH KOMIUIEKC HEOOXOUMBIX HAYUHBIX
3HAHUU 1 ONpenessTh yCIOBUS, B KOTOPbIX OHU MPUMEHUMBI Ha MOJIb3Y
yesioBeky v 0011ecTBy. LIIKOMbHUKY MOTyYatoT MOATOTOBKY AJII TOHUMaHUS
U pellieHUsT KOMITJIEKCHBIX ITPO0JieM B TaKUX chepax, Kak KOJIOTUS U OXpaHa
OKpYXKarolllel Cpeasl, 31paBOOXPAHEHNE, COATAHCUPOBAHHOE MMUTAHUE, ObI-
TOBBIE ITPOOJIEMbI, HOBbIE TEXHOJOTUM, CTPOUTETBCTBO, CEJIbCKOE XO3SICTBO,
TPAHCTIOPT, MPOU3BOJCTBO SHEPTUU U T.II.

Ecau yuutesnto ynanock peaan3oBaTh TPOOJEMHOCTh U CUTYaTUBHOCTh
B OOYYE€HUU, €CJIM OH CUCTEMHO paboTaeT Hall (hOPMUPOBAHUEM MPEIMETHBIX
U METanpeIMEeTHbIX YMEHUI, UCITOb3Ys SKCIIEPUMEHTAIbHBIE METO/IBI U3-
YYEHUST XUMU U, MEXTTPEIMETHBIE UCCIIENOBATEIbCKUE 3aaHNS, OPTAaHU3YET
MTPOEKTHO-UCCIIENOBATEIBCKYIO AESITETbHOCTD YUAIINXCSI, HAITPABJIEHHYIO Ha
pelIeHre IKOJOTUYECKUX, TEXHOJOTUYECKUX U XKU3HEHHBIX 3a/1a4, TO B 3TOM
CJIy4yae ero YYeHUKH He TOTEPSIIOT MHTepeC K yaeOHOMY MpeaMeTy, OyayT
UITU HA YPOK XUMUM C OXKUITAHUEM HOBBIX OTKPBITUIA.

1.3. MeTonuka u3y4eHus OT/AeIbHBIX PA3/IeI0B Kypca XUMHH
C HCIMOJIb30BAHMEM HCCJIEI0BATENLCKOTO METOIA

O01mue noaxoabl

ITpu uzyueHuu Kypca xuMuu B 8—9-x Kkaccax He0OXOIUMO aKTyaJTu3UpoO-
BaTh MOTUBALIMIO U3YYEHHUS MaTepualia, TOCTOSIHHO MPUBJIeKas IIIKOJbHUKOB
K TIPOBEIEHUIO IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB, BBOAS B CO-
JiepKaHUe YPOKOB MPOOJEMHBIE CUTYalIMU, UCTOPUUYECKUE U SIKOJIOTUYECKHE
dakTbl. bonblioii apdexT umeeT obpallieHHe K IMpodieMam, CyIeCTBYIOLIUM
B PErMOHE IIKOJIbI, U K BOBMOXHOCTSIM UX PEIIeHUs CpeCTBAMU HAyKU XUMUMU.

JIMYHOCTHO 3HAUMMBIIA U TIPUKIIAAHOM acleKThl Kypca XUMMU peau3yIoTCs
3a CUeT YCUJIEHUS BHUMAHMSI K paCCMOTPEHUIO POJIM HAYKU B COBPEMEHHOM
ob11ecTBe, 000CHOBAHMIO HEOOXOIMMOCTU XMMUUECKUX 3HAHUI B IIOBCEIHEB-
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HOM XW3HU, 00paIleHUIO K XN3HEHHOMY OITBITY U MHTEpecaM ITOIPOCTKOB
IIPU YCJIOBUH yUeTa BO3PACTHBIX OCOOCHHOCTEH YJIAIIMXCS OCHOBHOM IITKOJTEI.

YcBoeHme conepskaHus Oa3npyeTcs Ha pAaCKPBITUH [UIST yIaIIXCs JIOTH -
YeCKUX B3aIMOCBS3¢il B yIeOHOM MaTepualie, Ha BHYTPH- U MEXIIPEIMETHOM
vHTerpauu (¢ ¢pusukoit, obuosaorueit, pusndeckoit reorpapueit, 3Koaoruer).
Ha ypokax mOJKHEI CO30aBaThCsl CUTYaIuH 11T (DOPMUPOBAHUS Y Pa3BUTHS
00I1Iey4eOHBIX YMEHUI, U OPraHU3aIIMU CAMOCTOSITETbHOM YUueOHO-TT03Ha-
BaTeJIbHOM eI TeIbHOCTH IIIKOJIbHUKOB.

Takne MeTOOUYIECKUE TIPUEMBI, KaK padoTa ¢ pa3TMIHbIMU BUTAMM MH-
¢dopMaIIMOHHBIX TEKCTOB, ITOCTOSTHHAS CUCTEeMaTU3ansI 1 0000IIeHe
YCBOEHHOTO MaTepuaa, rpadrueckoe MmpeacTaBIeHue MHGOPMAIIUY B BUIE
CXEM-KOHCITEKTOB, TIPUBJICUCHIE NCTOPUUCCKIUX, IIPAKTUIECKUX, TEXHOIOTH -
YeCKMX M DKOJOTUYECKUX CBEICHNI Ha YpoKax cle/IaeT YIeOHbII MaTepurai
10 XUMHU 00Jiee TOCTYITHBIM ¥ MHTEPECHBIM IIJIST BOCBbMUKITACCHUKOB. AK-
LIEHTUPOBaHVE BHUMAHUS YIUTEIS Ha Pa3BUTUU JIOTUUIECKUX YHIUBEPCATBHBIX
YMEHMH yUaIInXCsl, YMEHUI pelraTh IMPo0JIeMBl, KaK B YIeOHBIX CUTYALIHIX,
TaK U B IOBCETHEBHON XXN3HM, OYIET CIIOCOOCTBOBATh Pa3BUTHIO YUCHUKA
KaK JINYHOCTHU M CYOBEKTa NeITeIbBHOCTH.

B KOHTEKCTEe METOIOB U IPUEMOB ITPOOJIEMHOTIO OOYIEHMS CXeMa TIpo-
BeIICHUS YpOKa BHITJISIIUT CJICAYIOIINM 00pa3oM:

B nauane ypoxa nocae obcyscoenuss npobaemuoil cumyauuu u 8vi0eneHus
npobaembl CO30arOMCs YCA0BUSL, 8 KOMOPBIX YHAUUECs CMO2YM COPMYAUPOBAMb
npeononodicenue, mo echv 2UNOMe3Y, 0 B03MOICHOCMU peleHUst NPodaeMbl meM
UNU UHBIM NYMEM, 3ameM cOCmasums nAax ucciedosanus. Onvimuas npogepka
2Unome3svl NPOBOOUMCS NPU NOMOWU dKcnepumenma. B 3asepuienuu ypoka vi-
800smMcCs cAedcmeus u opMyaupyroOmes vb1800bl.

PaccMoTpuM B KauecTBe MIPUMEPOB OTICIbHEIC YPOKU XMMUHK B 8-X 1 9-X
KJIaccax, TJie TIPOMCXOINT He TOJIbKO OCBOCHHE TIPEIMETHBIX 3HAHWI 1 YMCHUI,
HO ¥ 3HAKOMCTBO YUaIINXCS ¢ HAyIHBIM METOIOM TTO3HAHUS 1 CITCINATbHBIMU
XUMHUYIECKUMH METOIAMU MCCIICIOBAHNS BEIIECTB M XUMHWUECKUX ITPOIICCCOB.

1.3.1. U3y4yenne oTaebHBIX TEM Kypca XUMHH B 8-M Kiacce

O3HaKOMJIEHUE C MTPOIECCOM TTO3HAHUSI, CO CTPYKTYPOUl ¥ (PYHKIIMSIMU
HayYHOTO 3HaHWSI MOXHO OPTaHM30BaTh Ha TIEPBIX YPOKAaX HOBO ISl BOCh-
MUKJIACCHUKOB yYeOHOM TUCIIUTUIMHBI, YIUTHIBAsI X TTO3HABATEIbHBIIN OTIBIT,
HaAKOTUICHHBIN TTPU U3YYEHUU IPYTUX €CTECTBEHHO-HAYYHBIX ITPEAMETOB.
Ha paccMoTpeHne 3TX BOIIPOCOB MOXXHO OTBECTH JIBa YPOKa TP U3YUEHUN
pasnena «[TepBoHauanbHbIe XUMUUYECKWE TIOHSTHSI» B 8-M KJ1acce.
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Temamuueckoe naanupoeanue !

CKUI, Tpadunyeckmnin. VICTOYHNUKY
XVIMUYECKOV MHpOpMaLn.

Tena v BewecTBa. ArperarHoe
COCTOSIHVE BeLLEeCTB. YnCTbIe Be-
wecTsa 1 cmecu. Cnocobbl pas-
OeNeHns CMecen.

3HaKoMCcTBO C npasunamu 6es-
ONacHoOCTV 1 Npremamu padoThl
B XMMUMHYECKOI Naboparopuu.
OemoHcTpauuu:
—JlaboparopHoe 060opynoBaHve.
—PaznnuHble BUAbI XUMNYECKOW
nocyabl.

—O6pa3ubl BELECTB.

—Cnocobbl pasgenenHus cmecen
(buneTpoOBaHVe, BbiNApMBaHve,
ONCTUANAUWA, XpomMatorpapus).
JNlaGopaTopHble 1 npakTuye-
ckue paboThbl:

JlabopaTopHbIe OribIThbI:

1. Onuncanne pusm4eckmx
CBOWICTB BELLECTB.

2. Pasnenerve cmecu ¢ noMo-
LLUBIO MarHm1Ta.

lMpakTn4yeckne paboTsbi:

Ne 1. [paBmna paboTel B 1ab0-
paTopun 1 NpremMbl o6palleHns
C nabopatopHbiM 060pyaOBa-
HUEM.

Ne 2. PasneneHune cmecei

(Ha MprMepe O4NCTKM MOBapeH-
HOW COMK).

Temaru-

OCHOBHbIE BUAbI
6)‘|E)?<Ell,<'rmeelvlbl YHEBHOS COnepXare OEATENBHOCTM 00YHaIOLLXCS
Pasnen 1. MNepBoHaYanbHbIE XMMUYECKNE MOHATAS

Tema 1. Mpeomet xumun. Ponb  xumuu | - PacKkpblBaTb CMbICT M3ydae-
XUMUA — | B XKM3HI YenoBeka. XUMKUA B CU- | MbIX MOHATUN.
BaxHas 00- | cteme Hayk. O6ue MeToapl 13- | + PackpbiBaTtb  POfb  XUMUK
NacTb ecTe- | y4eHnst NPUPOLLI B ECTECTBEHHBIX | B MPUPOAE U XKM3BHI YenoBeka,
CTBO3HaHWA | Haykax. [ToHaTMe 06 aMnvpuye-| ee CBs3b C APYrIMIN HayKamu,
M NpakTV- | CKMX 1 TEOPETUHECKVX METOAAX. | « XapakTepmnaosarb  HaydHble
yeckon fe- | MoHaTve 0 Metogax MO3HaHVA | MeTodbl U3y4eHNs NpUpPOoabI.
ATENBHOCTY | B XMW, XUMUYecknii 53bik. Cno- | - Cneposarb npasunam nosb-
4enoseka | CoObl BbIPDaXEHNS 3aKOHOMEPHO- | 30BaHNST XUMUYECKOW MOCy-
(5yacoB) |[CTEN B XMMWW: KAYECTBEHHBIM, | A0V U nabopatopHeiM 060py-
KONMMYECTBEHHBIV, MaTtemMartnye- | [O0BaHVeM, a Takke npasunam

obpalleHns ¢ XUMUYECKMMN
BELIECTBaMV B COOTBETCTBUN
C UHCTPYKUMSMY MO BBINOIHE-
HUIO MPakTUYecKkmnx pabor.

+ Pagnuuars 4ncTele BellecTsa
N CMeCW; OAHOPOAHbIE N He-
OOHOPOAHBIE CMECH.

- Habniopats v onuceiBate Gu-
314eCKe CBOMCTBA BELLIECTB.

*[lpymMeHsITb  eCcTeCTBEeHHO-
Hay4yHble MeToAbl MO3HaHUs
(HabnwoaeHve, monaenu-
pOBaHne, 3SKCNepUMEHT un
OCHOBHble ornepaunu Mbi-
C/INTENIbHOM  AeSITeIbHOCTU
(cpaBHeHue, Kknaccugu-
Kauus)) Ons n3y4eHuvsi Be-
LLIeCTB U MPOoLIeCCOB?.
«MnaHvpoBate v MNPOBOAUTH
XUMUHECKUIM  OKCMEPUMEHT
Mo pasaeseHnio CMece Be-
L4ecTB.

«Pabortatb ¢ umHGopmMaumer
XUMUHYECKOro COAEPXKaHMSI.

* BoicTpauBaTbs pas3BepHyTbie
MUCbMEHHbIE U YCTHbIE OT-
BETbI C 0Oropovi Ha HpopmMa-
uno n3 yyebHuka v apyrve
UCTOYHUKM — MHGOpMaLuu,
rpamMoTHO MCrO0/Ib30BaTh N3-
YHEHHbIU MOHSITUVHBLIN arna-

par Kypca XviMuu.

' TIpumepHas padoyas mporpamma. Xumus. 2021 [7]

2 YMeHus, BXOIMIIME B COCTaB METAIPEIMETHBIX PE3yJIbTaTOB OCBOEHMS Kypca,
JTaHbI KYPCUBOM
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Pazoea 1

Iloypounoe naanuposanue memot

XUMUA — BAXKKHAA OBJIACTb ECTECTBO3HAHMN S
U IMTPAKTUYECKOM JIEATEJIbHOCTU YEJIOBEKA

1-ii ypok. B3anMOCBSI3b XUMUU C IPYTUMU HayKaMu. [IpeamMeT XuMuu.
Posb xumMuu B 3Xu3HM YestoBedecTBa. [IpencraBierHnst 06 MCTOYHUKAX XU -
MUYecKol nHGOpMaIuK 1 crocodax paboThl ¢ HUMU. Telia 1 BelecTna.
ArperaTHOe coCcTOsTHUE BelecTB. JlabopaTopHsIil onbIT No 1: O3HaKOMIIEHHE
C BeIIeCTBaMU, OMKMcaHue UX (U3NIECKUX CBOMCTB.

2-ii ypox. OO1IMIe METO/BI M3YUYEHUST TIPUPOIBI B €CTECTBEHHBIX HAayKax.

3-ii ypox. MeTobl Mo3HaHUs B xuMuK. YucThlie BemiectBa u cmecu. Crio-
COOBI pa3neieHust CMecei.

4-1i ypoxk. TIpakTiaeckas pabora Ne 1. [Ipuembr obpaleHus ¢ 1abopaTop-
HBIM 000pYyIOBaHMEM, HAarpeBaTEIbHBIMU TTPUOOpaMU, N3YUYEHHUE CTPOSHUS
TJIaMEHM.

5-ii ypoxk. TIpakTuueckast padora Ne 2. Pasnenenue cmeceii (Ha mpumepe
OYMCTKU TTOBAPEHHOI COJIN).

IIpumeput cuenapues ypoxoe

Tema ypoka: OBIIIME METO/1bl U3YYEHUA ITPUPO/1bI
B ECTECTBEHHBIX HAYKAX

Mecmo ypoka 6 cucmeme ypokoé no meme: 2/5. Bropoii ypok comepxa-
TEJILHOTO OJIOKA.

Tun ypoxa: ypoK OTKPBITUsI HOBBIX 3HaHU, 0OPETEHUSI HOBBIX YMEHUI
1 HaBBIKOB.

Cmpyxkmypa ypoka: 1 — opraHU3aIlIMOHHBIN MOMEHT; 2 — TIpOBEPKa J0-
MaIITHeTOo 3aIaHus; 3 —aKTyalu3alus 3HaHW, yMEHWI 1 OTTbITa YIaIliXCs;
4 — roJtydeHue HOBBIX 3HAHMI1; 5 — 3aKperieHre HOBBIX 3HaHUI; 6 — MojI-
BeJIcHUE UTOTOB U pedaeKcust; 7 — MHCTPYKIIMS K JOMaITHeMY 3aJaHUIo.

ITpenmeTHBIE pe3yabTaThl O0yUEHUST

3nanuesvtii Komnonernm: TTIOHATUS «HAYIHBIN (PaKT», «TUITOTE3a», «3aKOH»,
«TEOpUsi»; TIPEACTABICHUSI O TEOPETUIECKOM M IMITUPUIECKOM METOIAX
MO3HAHUsI; 3HAKOMCTBO C METOIOM HAy4YHOTO IMO3HAHUSI, CO CTPYKTYPOU
" PYHKIIMSIMUA HAyYHOTO 3HAHUSI.

Jlesameavrnocmuulil KOMROHEeHM: YMETh XapaKTepU30BaTh MTOHSITHUS «Ha-
YUHBIA (PaKT», «TUMIOTE3a», «3aKOH», «Te0pHs» (CBS3b ¢ KypcoM du3uku, 7
KJ1acc). YMeTh IMPOBOAUTH HAOIIOAEHUS OIBITOB ISl BIACIEHMS TTPOOIEMbI
U TIOATBEPXKIEHUS TUTIOTe3bl. HayunThCsl cOCTaBISITH KOHCITEKT.

Iledazozuneckue memodsi: TIpOOIEMHOE U3JIOXKEHME; OeceIa; IeMOHCTpa-
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LMK, YIPaKHEHUSI.
Obopyodosanue ypoxa: KOMITBIOTED, 3JICKTPOHHAS TOCKA, TIOCYIa U peaKTUBEI
JUTSI IGMOHCTPALIUIA OTTBITOB.

Xon ypoxa

1) Opzanuzauuonnoiii momenm

AKTyanu3annst OpTaHU3allMOHHBIX YMEHUM YIaIIUXCsT, X BHUMaHUS
1 CAaMOKOHTPOJIS.

2) Ilpoeepka domawmrnezo 3adanus

3) Akmyaauzauus 3nanuil, yMmeHuil u ONbIMa yHauwuxcs

[Tpu n3ydeHn BceX eCTeCTBEHHO-HAYYHBIX IIPESAMETOB BBl BCTpEUaJIn
B UX COIEP>KaHUU ITOHSITHS, 3aKOHBI, TECOPUM.

Bompocsr:

— IlpuBeaute mpuMepsl U3 KypcoB HU3UKU UTU OUOJIOTUU.

— 3aueM B HayKe HY>XKHBI 3aKOHbBI 1 TEOpUU?

— Kak yueHble y3HaIM O CyIIECTBOBAaHUN (PU3UUYECKUX 3aKOHOB WJIU

Teopuii?

CeromHs BBI TO3HAKOMUTECH C METOIAMMU, TIPH TTOMOIIM KOTOPHIX YICHEIE
TMO3HAIOT OKPYXAIOIIYIO MIPUPOAY. Y3HaeTe, KaK MOXHO C/e/IaTh HAyqHOe
OTKpPBITHE. DTU 3HAHUS TIPUTOIITCS BaM, €CJIU BbI 3aXOTUTE 3aHNMAaThCS
HaYYHBIMU MCCJIEIOBAHUSIMU B IIIKOJIE, @ 3aT€M, BOBMOXHO, U B OyIyIiei
npodeccun. Jlaxe eciau Bbl 3aMHTEPeCyeTeCh YeM-TO IPYTUM, 3TU 3HAHUS
HY>XHBI BaM, YTOOBI ITIOHUMAaTh MUP, B KOTOPOM BHI SKHBETE.

Kpome Toro, ceromHst Bbl CMOXKeTe pa3BUTh CBOM YMEHUSI pabOTaTh ¢ MH-
dbopmarueit, ocBOeHHbIE TPU U3YYEHUU APYTUX MpeameToB. CBeneHusI,
TTOJTyYeHHBIE U3 COOOIICHUI M paccKa3oB YUMUTENIsI Ha YPOKe, HaJI0 coxpa-
HSTH B BUJIe KOHCTIEKTOB. KOHCTIEKT — 3TO KpaTKasl 3arich MHMOpMAaIInu.
ITocMoTpuTe, KaK HaJI0 COCTABIISITh KOHCIIEKT.

IIpasuna cocmasnenust KoHcnekma POELUUPYIOTCS Ha 3JIEKTPOHHYIO JIOCKY
(y4aniuecs ObICTPO UX MPOCMATPUBAIOT):

1. Cobarodams nocaedosamenbHOCHb U3N0NCCHUS UHDOPMAULUU.

2. 3anuceieame ajcHvle, KAOHeable CA08A U ONpedeseHUs NOHAMUIL.

3. Cmpykmypuposams 3anucu.

4. Paccmaeaamo akyenmo ¢ NOMOUWbIO PA3AUYHBIX CHOCOO08 O(DOPMACHUS —

PAMOK, Wpupmos, ueemoas, epaguxos u cxem.

5. Ilpumenamo cokpaujeHus u ycioeHvle 0003uavenus npu 3anucu. He-
00X00UMO UCNOAB306AMb 0OUENPUHSAMbLE COKPAUEHUS U 0003HAYECHUS,
Hauboaee CA0ICHbIE BbIHOCUMb HA NOAA C PACUUDPOBKOI.

4) Iloayuenue noevix 3nanuii

Bce HOBbIe TTOHSATHST IPUBOASITCS Ha 2JIEKTPOHHOI TOCKEe B BUIE TIPE3CH -
TallMy ¢ WUTIOCTPALIMSIMK TIPUMEPOB. YUalliuecs: B TETPaIM JIeIaloT KOHCITEKT
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(bparMeHTOB M3J10KEHNSI HOBOTO MaTepuasia (TIo yKa3aHUIO YUUTES).

B Hayke cyiecTByeT ABa IyTH MTOJIyYeHUs] HAYIHBIX 3HAHUIA:

amnupuyeckuit (ot rped. Empeirikos — nmosydeHHbI U3 OMbITA): TTOJTyYeHUE
3HAHUU U3 HAOIIOEHUI, U3BMEPEHMI, IKCTIEPUMEHTOB, MOJICTMPOBAHMS;

meopemuueckuil: HaKoTIIeHUe (haKToB, OTpeeieHre TTOHSITUI, YCTaHOB-
JIEHWE 3aKOHOMEPHOCTE, OTKPBITUE 3aKOHOB, CO3MaHKNE TEOPHUIA.

CeromHsl Bbl TO3HAKOMUTECH C TEOPETUIECKUM MTYTEM, KOTOPBIM IILJTN
BEJIMKYE YUeHbIe, YTOOBI y3HATh, KaK YCTPOSH MUD, U UCIIOTb30BaTh HOBBIE
3HAHWS ST pa3BUTUS deloBedecTBa. OTKPBHITEIC UMW HayYHBIC 3HAHUS
4acTo HOCSIT UX MMeHa: 3akoHbl M. HpioTOHA, TeOpUst OTHOCUTEbHOCTH
A. Ditnireiina, [Tepuoauyeckasi cucteMa XMMUYECKUX 3JIEMEHTOB (TabJnia
I.W. MeHnneneeBa) u ap.

HayuHble 3HaHUS pa3IMIHBI, TO3TOMY BBIIEJISIOT NX (hOPMEL:

HayuHvle paKkmol, NOHAMUS, 2UNOMe3bl, 3aKOHbl, MEOPUU.

Hayunbiit pakT — 310 hopMa HaydYHOTO 3HAHUS, (PUKCUPYIOIIAS JO-
CTOBEpPHbBIE KOJIMYECTBEHHBIE 1 KAUECTBEHHBIE XapaKTePUCTUKN OOBEKTOB,
YCTaHOBJICHHEBIC B ITpoIlecce HAOTIONEHWIA 1 9KCTIepUMEHTOB. [1puMep: Boma
3amep3aeT rpu 0°C.

TMonsate — 310 hopMa OTpakeHUsT B MBIIIUIEHUH YeJIOBeKa MPeIMETOB
W SIBJICHUI TIyTeM BBIAEJICHUS MX OOIINX IpU3HaKoB. [IprMep: Ta3, KUIKOCTb.

T'umoTte3a — MpeaIoI0XUTeIbHOE 3HAHWE, UCTUHHOCTD WJIU JIOXKHOCTh
KOTOPOTO ellle He JoKa3aHa. DTo MpeaIiooXeHne, Tpedyolee MoTBep-
xaeHus. [IpuMep: eciv MpaBMWILHO YXaKUBATh 3a TIOMAITHUM PAaCTEHUEM,
TO OHO 3allBETeT.

3aKOH — 3TO CYIIECTBEHHOE, TIOBTOPSIIONIEECS U YCTOMUNBOE OTHOIICHUE
Mexxay oobektamu. [Tpumep: 3akoH BcemupHoro TsirotreHust M. HetoToHa
(kypc duszuku, 7 Kiacc).

Teopust — TeopeTnyeckoe 0600IIEHEe HAYYHO MPOBEPEHHBIX 3aKOHOB
U 3aKkoHOMepHocTei. [Ipumep: Teopust cTpoeHUsI BelllecTBa (aTOMbI M1 MOJIe-
KyJIbl, X IBVKEeHUE U B3aumonaeiicteue). Kypc dusuku, 7 kinacc.

VYueHble B CBOel paboTe TPUMEHSIOT METO/T HAyYHOTO TTO3HAHUSI, KOTO-
PBIii BKJTIOYAET BHITIOJTHEHHE OTIpe/IeSIEHHBIX 00513aTeJIbHBIX AecTBUA. X
MOCJIeIOBaTeIbHOCTh 00pa3yeT IMKJT HAyYHOTO TTO3HAHUSI:

Habmonenus siBnennii — BelaeneHue MpoodaeMbl (BOIpoca,
HECOOTBETCTBHS) —> BBIIBIKCHHUE TUIIOTE3bI (IIPEIITOI0XKEHUS) —>
000CHOBaHME U IKCIIEpUMEHTAIbHAS ITPOBEPKa TUTIOTE3bI —>
YCTaHOBJICHME CIICACTBUI, 3aKOHOMEPHOCTEI 11 3aKOHOB —> 0000IIICHIE
B BUJIC TCOPUH

Teopust — BBICIIINIA BUIT pa3BUTHSI HAYYHOTO 3HAHUSI.
DyHKIMY TEOPUU:
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— omnucarebHasl,

— O00bBsICHUTEbHAS,

— TIpeacKa3aTebHasl.

Ecnu nosiBiisitoTcst HOBbIE (paKThl, KOTOPBIE TEOPUST HE MOXKET OObSICHUTD,
TO LMKJI HAYYHOTO MO3HAHUS TIOBTOPSIETCSI BHOBb U MOSIBJISIIOTCSI HOBbIE
3aKOHBI U TEOPUU.

ITpocaenuthb, Kak METOA HAYYHOTO MO3HAHUS TTO3BOJISIET YUYEHBIM MTPOKi-
TU MYTh OT SIBJEHUI K TEOPUU, MOXKHO Ha MpUMepe padboT BbIAAIOLLIETOCS
dpaHiy3ckoro xumuka A. (mpeseHTtauust «KucnopomHasi Teopusi TOpeHUsT»).

Yuumenw: C npeBHOCTU — a XMMUS KaK HayKa 3apoauiach B JIpeBHEM
Erunrte — nroneit nHTepecoBaiy CBOMCTBA BEIIECTB, OCOOEHHO METAJIJIOB.
B CpenHne BeKa aIXMMUKMY ITBITAINCH TTPEBpalaTh METAJUTBI B 30JI0TO M CTa-
BWJIN pa3JIMIHbIC SKCIIEPUMEHTHI ¢ HUMH. XOTSI OHU Y3HAJI MHOTO HOBOTO
IJIST ce0sT, CYyTH TIPOUCXOMSIIETO IIOHSTh He MOTJIM. YXe B Te BpeMeHa BBI/I-
BUTAJIOCh MHOXXECTBO TEOPHUil IUIST OOBSICHEHUS TeX MU MHBIX (PaKTOB.

Tak, no XVIII Beka B HayKe CyllecTBOBaIa TeopUsl (PIIOrMCTOHA, KOTOpast
00BSICHSIa TOPEHIE U M3MEHEHMS BEIIeCTB IIpH HarpeBaHUM. CoracHo eif,
CYIIECTBYET 0C000€ HEBUAMMOE BEILIECTBO, COAEPXKAIIEECS BO BCEX TOPIOUMX
Tejax,— uoructoH. 'opeHue npencrasisieT cO00i pa3ioxeHue Tejaa ¢ Bbl-
JieJIeHHeM 3TOTO BELIEeCTBa, KOTOPbI HEOOPATUMO PacCeMBAETCs B BO3IyXE.
Buxpeobpasnsie 1BU>XeHUs pacKaJeHHOTro (PJOrMCTOHA, BbIAEISIOLIETOCs
U3 ropsiero Tejaa, u NpeacTanisioT codoit oroHb. M3BiekaTh ¢hJIOrucToH
13 BO3IyXa CIIOCOOHBI JIUIIb pacTeHNsI. OH BCeTIa HaXOAUTCS B COUCTaHNHT
C IPYTUMM BeIleCTBAMM M HE MOXKET OBITh BEIIEJICH B YMCTOM BUIIE.

— O mpormeccax TopeHUs, ObIXaHWsSI, OKUCICHNS BBl 3HaeTe M3 Kypca
«OKpyXKaolmnii MUp» U OMoJIoruu. BeTpeyaaoch T BaM TTOHSITHE
«(pAOTUCTOH» B OMMcaHUU 3TUX MpoieccoB? Kakoil BbIBOJ Bbl MO-
XeTe caesaTh?

— Kak BB gyMaeTe, ImoueMy MCUE3JI0 3TO IMOHSTHE?

IIpe3enTamus

m B XVII—XVIII Bekax nosiBUIUCH (PaKThl, KOTOPbIE TEOPUS (PIOTUCTO-
Ha He MorJjia OObSICHUTb.

JI. Meiinoy ycTaHOBWJI, YTO B BO3[IyX€ COAEPXKUTCS OCOObIi ra3, Mmoji-
JIep>XKUBalOIIMi ropeHre, 1 000CHOBBIBAJ 3TO MPEANOI0XKEHUE OMbITAMU
C TOpSIIEH IO KOJTOKOJIOM CBEYOM.

Jlemoncmpayus onvima 2opeHus céeuu, HaKpblmoi CMaKaHom

— Ilouemy cBeua nmotyxna?

Teopus dyioructToHa He MOXET OOBSICHUTD, TTOUEeMy cBeua racHeT. Beab
MaTepuall CBeUM €llle OCTaJICsl, U, Ka3aJloCh Obl, (DJIOrMCTOH MOXKET BbIAE-
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JIATBCSI, TOPEHUE MOXKET TTPOIOJIKUTHCS.

m J[xxo3ed Ilpuctiu (1733—1804) — aHrIMiiCKUii XUMUK U (DU3MK,

TIPOBOMMJI OTIBITHI C Ta3aMU. B OMHOM M3 OMBITOB NMPU HATpeBaHUU

KPacHOTO MOPOIIIKA OKCUIA PTYTH TTYYKOM COJTHEUHBIX JIy4eil OH T10-

JIyYWJT HOBBIM Ta3. YUeHbI 0OHApYXWI, YTO ABIIIATH MOJTyYEeHHBIM

WM Ta30M JIeTKO M MpusATHO. [TogoOHBIN ra3 MoIydyr U HIBEACKUI
xumukK Kapn [leesne.

m @paniry3ckuii XuMuK AHTYaH JIaBya3be B OJTHOM U3 OTTBITOB HarpeBasl
PTYTh B 3aKPBITOM COCYJE€ M OOHAPYXWJI, YTO TIPU 3TOM ucdesna 1/5
4acTh BO3IyXa 1 00pa3oBajICcsl KpaCHbBIN MOpoIioK. OCTaBIIUICS BO3-
JTyX, Ha3BaHHBIN UM «yAyIIAOIINI Ta3», He TTOMIePKUBaT TOPEHUS
U AbIXaHUs. 3aTeM OH Ipojiesiaa 0OOpaTHBI OMNbIT: Harpea oopa3oBaB-
IIWIACS KPAaCHBI OKCUIl PTYTU W BBIIEIWI Ta3, KOTOPBI OH Ha3Baj
«Upe3BBIYATHO YMCTHIM BO3AYXOM». B 3TOM Taze ycuiamBaioch rope-
Hue cBeur. CMeEIIaB ero ¢ «yaylalouuM ra3oM» OH TOJTyIWI CMECh,
HUYEM He OTJIMYAIOIIYIOCS OT MepBOHAYAIBLHO B3SITOTO BO3IyXa.

B Hayke Bo3HUKIIa TIpoGIIeMa; YTO IIPOUCXOIUT C BEIIECTBOM TP TOPEHUH

Ha Bo3ayxe? M3 yero cocTouT Bo3ayx?

Tunomesa A. Jlagyasve: Ipy TOPEHUU YACTh BO3IyXa COEIUHSIETCS C IO-
PSIIIIIM BEIIIECTBOM.

DK cnepumeHmanbHas npoeepKa 2unome3ol

— JlaBaiiTe momnpoOyeM B Halllei 1abopaTopuu IPOBEPUTH ITY TUITOTE-

3y. [loBTOpuM onbIT AHTyaHa JlaByasbe.

JlemoncmpayuoHtbLil onbim: CXUTraHue KpacHoro ocdopa rnoj CTeKIISIH-
HBIM KOJIOKOJIOM.

Yyanuecst HaOIIOIAIOT SIBJICHUE U IETAt0T TOCTYITHBIE UM BBIBOJBI (TTPU
TOPEHUU PACXOAyeTCs YacTh Bo3ayxa. CeromHs Mbl 3HaeM, YTO B ITpOIIECCe
TOpEeHUsI IPUHUMAET yJacTue KUCIOPOI).

Yuumenwv: Takum 06pa3om, Mbl C BAMU OTKPBUIU TaillHy TOPEHUSI.

A. JIaByasbe TpoBepUII Pe3yJIbTaThl OTIBITOB IPYTUX YISHBIX U IIPOBEJ CBOU
AKCTIEPUMEHTHI, B KOTOPBIX ITOATBEPAMI CBOIO TUTIOTE3y. OH OIpeaeviI poJib
«YHCTOTO BO3ayXa» (KUCIOPO/a) B TOpeHUU. Terepb Mbl 3HAEM, UTO «UHUCTHIN
BO3IyX» — 3TO ra3 KUCJIOPO/I.

IIpesenmayus Ha 3NEKTPOHHOM 10CKe (TaHHas UH(pOpMaLIUS TPUBOIUTCS
KaK WUTIOCTPAIIMS paccKasa YIuTeIst):

B 1777 r. JlaBya3be chpopMynrpoBaT OCHOBHBIE MOJOXEHUS KUCTOPOTHOMN
TEOPUU TOPEHUSI:

1. Tena ropsIT TOJBKO B «4UCTOM BO3IYXE».

2. «YuCTHIN BO3MyX» TIOTJIOIIAETCS IPU TOPEHNU, 1 YBETMICHUE MACChI
CTOPEBIIIETO TeJIa PABHO YMEHBIIIEHUIO MacChl BO3IyXa.

3. MeTasisl npy NpoKaJIMBaHUU MpeBpallalTcs B okcuasl. Cepa wiu
(ocdop, coenuHSISICh C «UUCTBIM BO3AYXOM», IIPEBPAIIAIOTCS B KMCJIOTHI.
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[ToaTomy KuCIOpOx 10 JIaATBIHK OBUT Ha3BaH AHTyaHOM JlaBya3be TEPMUHOM
Oxygenium, KOTOPbI TIEPEBOIUTCST KaK «ITOPOKAAIOIINI KUCIOTY» U 000-
3HavaeTcs cuMBOJIoM O.

CrnencTBusi KUCIOPOMHON TEOPUU UMETN OTPOMHOE 3HAaYeHUE [UTSI HAyKH.
Cpenu Hux:

00BbsSICHEHUE SIBJIEHUI TOPEHUS U JbIXaHUS,

— TIEePecMOTp BCEX OCHOBHBIX IPUHITUIIOB U TIOHSITUI XUMWU;

— W3MEeHeHWe TePMUHOB U Ha3BaHWI BEIlIEeCTB;

— MWCTOJIb30BaHWE KOJTMYECTBEHHBIX METOIOB U3yUeHUSI BEIIIECTB;

— coznaHue KiaccuuKalym XUMIIeCKUX COeTMHEHMUIA;

— YCTaHOBJIEHHME 3aBUCMMOCTH CBOMCTB BEIlIECTBAa OT €r0 COCTaBa;

— A.JlaBya3be cchopMyIMpoOBa 3aKOH COXpaHEHMST MACChl.

[Toatomy ¢ co3manust KUCIOPOIHOM TEOPUM HAYaJICS TIEPEeJIOMHBII 2Tall
B Pa3BUTUU XMMUM, HA3BAHHBIN «XUMUUYECKOI PEBOJTIOLIAECIT». XUMUSI BCTY-
MJia B TIEPUOJ KOJTMIECTBEHHBIX 3aKOHOB, 0JIarofapst KOTOPHIM IOSIBUIINCH
HOBbIe (hakThl. OHM MIPUBEJIN K CO3AHUIO U Pa3BUTUIO HOBOU TEOPUU —
ATOMHO-MOJIEKYJISIPHOIA.

5) 3axpenaenue noevix 3nanui

Bonpocui:

— Kakue popmbl HAyYHBIX 3HAHUI Bbl MOXETE HA3BaTh?

— Kak ydyeHble OTKpBIBAIOT 3aKOHBI?

— Kakyto pojib uTpaet 3KCIepUMEHT B METOJIe HAYYHOTO TTO3HAHUSI?

— Kakue pyHKIIMM B HayKe BBIMOJHSIIOT Teopuu?

6) Ilooeedenue umoezoe u peghaexcus

OcMbICiIeHNe IEHHOCTY ¥ 3HAYeHUST TIOJTyIeHHBIX Ha YPOKe 3HAHUIA 11T
MU3YYEeHUST XUMWUU U IPYTUX HAYK.

7) Hucmpykuus K domaunemy 3a0anuro

[ToBTOPUTH OCHOBHBIE TTOHSITHS IO KOHCTIEKTY B TeTpajau (TP HEOOXOIH -
MOCTH NofieJIaTh KOHCTIEKT, MCITOJIb3ysl peCypChl MHTepHeTa). BbImoaHuTS 3a-
JaHue (3a7aHre HaXOMUTCS B QJIEKTPOHHOM THEBHUKE WJIW Ha caiiTe yIuTes):

3adanue. Aurnuiickuii yaeHsiit Jxxosed [Tpuctiv oGHapyXuiI, 4TO MeTaT
PTYTb MOXET MPUCOETMHUTD YaCTh BO3/IyXa IPY HarpeBaHUU, a 3aTeM U3 TT0-
JIYIEHHOTO B TTIEPBOM OIIBITE BEIIIECTBA MOXKHO CHOBA BHIIEIUTH Ta3000pa3HOe
BelIecTBo. Mccnenyst 3ToT BbieIeHHbIN HeU3BECTHBII Ta3, OH ITOMECTIIT IBYX
MBIIIEH: OTHY — B COCY/I C OOBIKHOBEHHBIM BO3IYXOM, a APYTYIO — B TAKOM Xe
COCY/I C TIOJTyY€HHBIM MM ra3oM. [1epBast MbIIITb OBICTPO HauaIa 3a1bIXaThCsl,
a BTOpasi B 3TO BpeMsI YyBCTBOBaJIa ce0sT XOPOIIIO M aKTUBHO ABUTAJIACh. DTO
OTKPBITUE 3aMHTEPECOBAJIO IPYTHX YUEHBIX 1 TPUBEJIO K Hayaay MHOTHX
HOBBIX UCCJIEZIOBAHUI.

3anuimTe, KakKoi BBIBOJ MOXHO CHEJIaTh 10 pe3yJbTaTaM OMBITOB
. ITpuctnu?
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Tema ypoka: METObI IIO3HAHUW A B XM

Mecmo ypoka 6 cucmeme ypoxoe no meme: 3/5. TpeTuii ypok comepxka-
TEJILHOTO OJIOKA.

Tun ypoxa: ypok cucteMaTu3alluy 3HaHUH (0OIEMETOI0IOTUIECKOM
HaIpaBJIEHHOCTH).

Cmpyxkmypa ypoka: 1 — OpTaHU3aIIMOHHBIN MOMEHT; 2 — TIpOBEpKa J0-
MAaIITHETO 3aaHus; 3 — aKTyaJIn3alysl 3HAHWI, YMEHWIA 1 OITbITA YUALIUXCS;
4 — 000011IeHMEe 1 cucTeMaTu3alus 3HaHUI; 5 — MoABeIeHe UTOTOB U ped-
JIEKCHST; 6 — MHCTPYKLMS K JOMAIIHEMY 3a1aHUIO.

Ilpeomemnmnuie pezyavmamot o0yuenus

3uanuesotii Komnonernm: TIOHITHS «HAOIOACHUE» , «<I3MEPEHUE» , «IKCITe-
PUMEHT», «<MOJICIMPOBAHUE». YTIIYOJIeHUE 3HAHUI 0 SMITUPUUECKIX METOIAX
Mmo3HaHus1. XumMuieckoe obopynoBanue. [IpaBuia TeXHUKU O€30MaCHOCTH
py paboTe B XUMUICCKOM KaOWHETE.

Jleameavnocmublil KoMnoHeHm:

— YMeTh XapaKTepHW30BaTb IOHSTHUS <«HAOIIONCHUE», <«U3MEPEHUE»,
«KCIIEPUMEHT», «MOAEIMpPOBaHUE» (CBSI3b C KypcoMm (usuku, 7
KJ1acc);

— yMeTbh IPUMEHATh Ha MPaKTHUKE TIpaBuja MPOBeIeHUs HaOIIOIeHUS

— Hay4YUThCS MOJCIMPOBATH XUMUUECKHE ITPUOOPHI TTPU ITIOMOIIN CXEM
¥ PUCYHKOB.

Iledazoeuneckue memoost: TpodIEMHOE U3JIOXKEHUE; Oecena; IeMOHCTpa-

WU YIIpaXkKHEHUS.

0O60opydosanue ypoxa: KOMIIBIOTED, JIEKTPOHHAS JI0CKa, TTOCY/Ia U peak-

TUBBI JUTSI IEMOHCTPAIINIA.

Xoa ypoka

1) Opeanuzauuonnoviii momenm

AKTyanu3ainst OpTaHU3allMOHHBIX YMEHUN yJaIINXCsI, X BHUMaHUS
¥ CAaMOKOHTPOJIS.

2) Ilposepxa domawnezo 3adanus

— (poHTaJIbHAS ITPOBEPKa OCHOBHBIX IOHSATHI ITO KOHCITEKTY;

— TIpOBepKa BBITIOJIHEHUST JOMAIITHETO 3aIaHus.

3) Akmyaauzayusn umerowguxcs 3HanUil, YMEHUI U ONbIMA YHAWUXCS

Bonpocui:

— Kak YYeHbIe Y3HaBaJld O CTPOCHWYW PACTCHWI WJIM TTOBEACHUU KU~

BOTHBIX?

— Ha OCHOBE Yero yCTaHaBJIUBaJUCh 3aKOHbI (PU3UKU?

Kak 1 Bce ecTecTBeHHBIC HAYKW, XUMHUST U3ydaeT OKPYKAIOIINIA MUD.
YdeHbIe TTOTyJaroT JOCTOBEPHBIC CBEACHUS O IBJICHHUSIX B 9TOM MHUPE SMITH -
pryeckuM myteM. C sMITIPUIECKIMI METOIaMU BHI YK€ 3HAKOMEBI U3 KYPCOB
JIPYTUX €CTECTBEHHO-HAYUYHBIX IIpeaMeToB. Ho 001mme 1 Bcex HayK METOMIBI
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B XUMUH UMEIOT CBOU OCOOCHHOCTH.

Ilenb: 9TOOBI HA YPOKAX XUMUH B IIIKOJIE€ BBl MOTJIM CAMOCTOSITEITHbHO
M3ydJaTh BEIIeCTBa 1 UX IIPeBpaIleHNsI, a TAaKKe MPaBIIbHO 1 0€30T1acHO
oOpaIaThcs ¢ BElIeCTBAMM, OKPYKAIOIIMMU BaCc B TOBCEIHEBHOM XXMU3HMU,
HAaIo 3HaTh METOIBI U TIpaBUja pabOThI, IIPUHSITHIC B 3TOI HayKe.

4) O606wenue u cucmemamu3sauus 3HaHW

Bce onpedenenus u ancopummor npueodsimes Ha 31eKmpoHHOI DocKe 6 sude
npesenmayuy ¢ RpUMepamu U ULIOCMpayusImu.

— Kakue smmmprdeckrie METOIBI TO3HAHMS BBl Y3HAIW TTPU U3YICHUHT

Kypca «Okpyxkawoumuii MUp», Gu3uku u ouoaoruu?

B xypce du3nKu BbI TO3HAKOMIIINCH C M3MepeHneM. M3MepuTh KaKyro-
TO BEJIMYMHY — 3TO 3HAUUT _____ (CpaBHUTH €€ C OXHOPOIHON BEJITMINHOM,
MpUHATOM 3a equHuIy. Pu3nka. 7 Kiracc). DTU 3HaAHUS TIPUTOISITCS BaM
B paboTe Ha ypoKaxX XMMHH, KOTIa Hy>KHO OyIeT M3MEPUTh Maccy, TeMIlepa-
TypY, INTOTHOCTD BellleCTBa U T.J.

Jlemoncmpayus: rabopamopHsie 8ecol, MepMOMEMp, Apeomemp

[Tpu U3yyeHUN XMMUHU BaM TTOCTOSTHHO TIPUIETCS HAOIIOOATh U DKCIIe-
PUMEHTHPOBATh (CTABUTH OITBITHI).

Haébarodenue — o3HaHVIE MUpPA C TIOMOIIBIO OPTAHOB YYBCTB HETIOCPE/I-
CTBEHHO WJIM OTTIOCPEIOBAHHO, C UCITOJIb30BAaHUEM CPEICTB HAOIIONCHNS.
CpenctBa HabJOAeHUS: 000pyIOBaHUE, TPUOOPHI, 1aIOLINE BO3BMOXHOCTh
MIPOCJICANTD IPOTEKaHNE KaKUX-JIN00 SIBJICHU, 3a(DUKCHPOBATh IIPOUCXO-
Jstiue udmMeHeHus . Ilpumepul: Haba00eHUs 3a HCUBBIMU OP2AHUBMAMU 8 eC-
mecmeeHH oIl cpede Uau npu nomouwu Mukpockona, 3a nianemamu CoaneHoi
cucmembsl 8U3YAAbHO UAU 8 MEAECKON.

IKrcnepumenm — METOJT UCCIIEOBAHUS SIBJICHUS B YIIPABIISIEMBIX YCITOBUSIX.
OT1nyaeTcs OT HaOTFOICHUST aKTHBHBIM B3aMMOICHCTBIEM SKCITEPUMEHTATOpa
C U3yyaeMbIM 00BEKTOM. [Ipumepul: husuueckue sKcnepumenmol — 8blmecHeHue
600bl NOPYIHCEHHBIM NPEOMEMOM, PACULUPEHUE U CHCAmue 2a308 NPUdOpax, Xu-
Muueckue IKCnepumMenmsl — 8030eiicmaue AUMOHHO20 COKA HA cO0Y, U3MeHeHue
OKPacKu UHOUKamopog 6 Moaoke, coKe U 800e.

ITpaBuia mpoBeneHUS HAOMIOOEHUS U SKCIIEpUMEHTa KPaTKO 3aITMCaHbl
B BUJIE aJITOPUTMOB. Areopumm [naT. Algorithmi — ¢popmMa MMeHM cpeaHea3n-
arckoro Matematuka IX B. Ajb-Xope3mu| — 000011eHHasI cxeMa 1eCTBUIA,
TOCJIeIOBATEIbHBIX 1IaTOB, IIPUBOISIIASI K XKeJIaeMOMY pe3yibTarty. (A1eo-
pummbl 8bl800MCsL HA IKPAH. Yuauuecs ux Humarom u 3anucbl8aiom Kpamruil
naau HabawoeHus.)

Aneopumm Habar00eHUs 6 eCIMECHECHHBIX HAYKAX

— OTIpenesUTh CBOM JIMYHBIN UHTepec (3auem mHe Habaodams ?);

— chopmynmpoBaTh LeNb, TUTIOTE3Y (Yeeo s docmueny ?).

Llenv yuebnoeo Habarodenus: noayuums npedcmasgieHue o Yem-mo, NOAYHUmMb
UHhopmayuio o
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Tunomesa: ecau s nponabar0ar0 _, Mo 3mMo MOMNCem 03HA4aAMb, Ymo
— BbIOpaTh 00BEKT HAOMIOAEHUS (TIPEIMET, BEIIeCTBO, siBieHue) (Ymo
Habawdams ?);
— OIpENeIuTh YCIOBUST HAOMIOACHUSI (BPEMSI, MECTO, ITPOIOJIKUTEb-
HOCTb) (Koeda nabawdams? [0e?);
— COCTaBWUTb IUJIaH AEUCTBUIA;
— BbIOpaTh HEOOXOAMMBIN croco0 (uKcaluuu pesyjbrata (CI0BeCHOe
ONMCaHue, PUCYHOK, CXeMa, TabI1IIa, TIPOTOKOJI, OTYET);
— MPaKTUYECKU OCYIIECTBUTH BOCIIPUSITHE SIBIEHUS WJIM TTPOIIECCa;
— 00paboTaTh M MTpoaHaIM3UPOBATh PE3YIbTaThl HAOIIOAEHUS;
— chopMyJIMPOBATh BHIBOJIBI.
DTO MOJHBIN TUTaH HAYYHOTO HaOIoeHUs. J{71st TpOCThIX 0OBEKTOB MOXKHO
HCITOJIb30BaTh 00JIee KpamKuil naan:
— OIpeeuTh CBOI JTUUHBINA UHTEpec (3auem mHe?);
— chopmynupoBaTh 1eib (Heeo s docmueny?);
— BbIOpaTh O0BEKT HaOMOJAeHUS (TpeaAMeT, BELIECTBO, SIBJICHUE)
(9mo?);
— OIpENeIuTh YCIOBUST HAOMIOACHUSI (BPEMSI, MECTO, ITPOIOJIKUTEb-
HOCTb) (Koeda? [De?);
— MpoBecTH HabmomeHne M 3aUKCUPOBATH pPE3yJbTaT (CIIOBECHOE
OIKCaHUe, PUCYHOK, CXeMa);
— cdopmynupoBaTh BeIBOIbI (Kak ? [louemy?).
Yuawuecs evinoansiom 3adanus (60cnpou3800mMcst Ha 31eKMPOHHOL 00CKe):
3ananue 1. Bce BBl BUjiesn, Kak TOpUT cBeva (JIEeMOHCTpaIusi), HO He
MPOBOIMIY HAYYHOTO HAOTIONEHUST 3a TUTAMEHEM, YTOOBI BBIICHUTD, KaKOe
y Hero cTpoeHue. [IpoHaOonaiiTe 3a ropeHUEM CBeUU. 3aMUIINUTE B TETPAIb
CBEJIEHMSI COMIaCHO MyHKTaM 1, 2, 5 KpaTKoro riaHa HaOI0eHUs.
3ananme 2. (Boinoansemes 6 napax). 3HaMeHUTHIN chIyK [epiok Xommc
(repoit netektBoB A. KoHaH J101i7151), 00BSCHSISI CYyTh CBOETO JENYKTUBHOTO
METO/1a, KOTOPHII TTO3BOJISLT €My PAaCKPHIBATh 3aIyTaHHbIE TIPECTYTUICHUS,
roBopuJI: «Bbl cMOTpHUTE, HO HE HabJI0IaeTe, a 3TO OoJIbIlas pa3HuLa». Yem
OTJINYAETCST HAOIOAeHE KaK METO HAyYHOTO TTIO3HAHUS OT HAOTIOAeHUSI
B JKUTEHCKOM CMbIce 3Toro ciioBa? [lomymaiite 1 3aruinmTe B TaOIUIE UX
OTJIMYUTEJIbHBIE TIPU3HAKK U TIPUMEPHI UCTTOIH30BAHMS.

HabnogeHue kak MeTof, Hay4HOro HabnogeHve kak npocTtoe
NO3HaHusA co3epuaHmne
Mprmep 1cnonb3oBaHKs: Mprmep 1cnonb3oBaHws:

ITpoBepKa BBIMOIHEHHS YCTHO, T10 XKEJIAHWIO YYSHUKOB (TIaphl).

33



IIpenodasanue xumuu 6 ycaosusx 001H06.1eHUA COOEPIHCAHUsL 00PA306aHUS U MENO0008 00yHeHUs

— BepHeMcs K aKcIIepuMeHTY. (Aneopummbt 8b16002mMcsi HA IKpaH. Yua-
wuecs ux Yumarom u 3anucbl8arom Kpamxuil NAaH onsima.)

AJITOPUTM €CTeCTBEHHO-HAayYHOTO 9KCTIEpPUMEHTA

— Ompenenutb MOTUB, 11eJIb IKCIIEPUMEHTA, €CJIM He0OX0auMo, chop-

MYJIMPOBATh TUTIOTE3Y.

— TTogo6paTh HEOOXOAMMYIO MH(MOPMALIUIO [1JIS MPOBEASHMS DKCIIEPU-

MeHTa (MHGOPMALIMOHHBIN TTOUCK).

— Ompenenutb METOAUKY SKCIIEPUMEHTA:
a. Kakue yCJIOBUSI HEOOXOMUMBI JUTSI TIPOBEIEHMS OTTbITa (TTIPOBEPKU
TUITOTE3bI),
KaKue HaOJTIOICHMST Halo TIPOBECTH,
KaKWe BeJIMYUHBI HAI0 U3MEPUThH,
Kakue MpuOopbl M MaTepuaibl HEOOXOIMMBI,
Kakasi J0JDKHA OBITh ITOCIeI0BATEIbHOCTD BBITIOJTHEHUST OITHITOB,
Kakasi (hopMa perucTpalvy 1 3arcy pe3ybTaToB.
— CosnaTh ycIoBUS 1S TPOBEICHUSI 9KCIIEPUMEHTA:
ITOATOTOBUTH ITPUOOPHI U MaTePUAITHI,
a. M300pa3uTh CXeMY IKCTIEPUMEHTAIBHOM YCTAaHOBKU,
b. cobparb yCTAaHOBKY C YYETOM YCJIOBUIA BHITTOJTHEHMS OIBITOB.
— OcCyIecTBUTh 9KCITEPUMEHT:

a. TIPOBECTU HAOIIONCHUS Y U3MEPEHUS B 3aTlJIAHMPOBAHHOM T10-
CJIeTOBaTEIbHOCTH B COOTBETCTBUY C TIpaBUJIaMM TEXHUKH 0e3-
OTIaCHOCTH,

b. 3amucaTb pe3yabTaThl.

— MaremaTuuecku o6padboTaTh pe3yabTaThl:

a. BBIYMCIIUTH NICKOMBIC BEJIMIMHEL,

b. ecau HeOOXOMMMO, BBIYMCIUTD IMTOTPEITHOCTH U 3aITUCaTh Pe3yib-
TaThI C yKa3aHWEM TTOTPEITHOCTE N3MEPEHUI.

— Tlpoananu3upoBaTh pe3yIbTaThl U CAEJIaTh BHIBOIBI U3 KCIIEPUMEH-

Ta; OIIEHUTb MIPABWIBHOCTH PE3YJIbTATOB.

— TlpencraBuTh pe3yabTaThl paOOTHI B BUIIE OTYETA.
DT0 MOTHBIN IJTaH HAyYHOTO 3KCcTiepuMeHTa. Ha ypokax HaM HykeH Ooiee

mopo o

KOPOTKWH TUTaH MPOBEACHUS ONBITOB. Onstm — BOCTIpOU3BeIeHNE 00bEeKTa
WJIU SIBJIGHUST B OTIPEIeJIEHHBIX YCIOBUSIX, TTIO3BOJISIIONIEE CIICAUTD 3a €T0O XO-
JIOM ¥ MHOTOKPATHO TIOBTOPSITh €T0 TIPY COOTIONIEHUM ITUX YCIIoBUiA. ClIoBO
«OTIBIT» — CUHOHUM CJIOBA «3KCIIEPUMEHT». XUMUKU OOBIYHO TIOJT CJIOBOM
«OTIBIT» TIOHUMAIOT HEOOJIBIION, HECTOXHBIN IKCITEPUMEHT, YaCTO BKITIO-
YaloUIMii OJTHY OTIEpaIINIo (CMEeIIaTh BElleCTBa, HATPETh BEIIECTBO U T.11.).
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b. M300pa3UTbh CXEMY IKCIEPUMEHTAILHON YCTAHOBKU,

C. CcoOpaTh yCTAaHOBKY C YYETOM YCJIOBUIA BHITIOJTHEHUSI OTTHITOB.

— OcyIecTBUTD 9KCITEPUMEHT:

a. TIPOBECTU HAOIIOACHUS M U3MEPEHMS B 3aIlJIaHUPOBAHHOM 110~
CJIeIOBATEILHOCTU B COOTBETCTBUH C IIPAaBIJIAMU TEXHUKU 0€3-
OTIaCHOCTH,

b. 3anucarb pe3yJbTaThl.

— TIpoananmm3upoBaTh 1 O0OBSICHUTH Pe3y/IbTaThl HA OCHOBE 3aKOHA WJIN
TEOPUHU; OLICHUTH MPAaBUIBLHOCTE Pe3yabTaToB. CleaTh BHIBOIBI 13
SKCIEPUMEHTA.

— IlpencTaBUTh pe3yabTaTH paOOTHI B BUIIE OTUYETA.

Bonpocot:

— MOKHO I IS TIPOBEICHMST OITBITOB TT0JIh30BaThCSI OOBIYHOM OBITO-
Boil mocynoii? ITouemy?

— 3aueM MoHago0oMI0Ch U300peTaTh ClIeMATbHYIO XUMUUECKYIO TTOCY-
ny? (YCTPOICTBO XUMHYECKOTO 000pYIOBAaHUS M TIOCYIBI 3aBUCHUT OT
CBOWCTB M3yJ4aeMBbIX BEIIECTB U IeJIeil 9KCIIEPUMEHTA).

Y1o06bI MPOBOAUTHL HAOIIOJAEHUSI, CTABUTh OIBIThI, HEOOXOAUMO 1abopa-
mopHoe 060pydosanue. MHOTHUE TIPEIMEThI, KOTOPBIE UCIIOIb3YIOTCS B X1~
MUYECKHUX JabopaTOpUsiX, ObLIM N300pETEeHDI ellle alxuMuKamu. Jpyrue
Ke pa3paboTaHBI CITeIMAILHO IJII COBPEeMEHHOI HayKu. MHOTrMe HayJdHbIe
JTabopaTOpPUU UMEIOT COOCTBEHHBIC MACTEPCKUE, MIJIST M3TOTOBIICHUS CITCIIV -
aJIbHOTO 000PYIOBAHUS.

Jlemoncmpauus gpaemenmog npezeHmayui, U300paxicaroujux Xumu4ecKyo
nocydy u npubopoi

— Kakue mipeaMeTsl BaM 3HAKOMBI M KaK OHU Ha3bIBAIOTCS?

IIpu ruraHupoBaHUM 1 0(POPMIICHUYM OTIBITOB BaM HaIo M300paXkaTh
XUMUYECKUE YCTAHOBKHU, COCTOSIINE U3 pPa3HOro 000pyIOBaHUS U BUIOB
nocynbl. YTOOKI Iej1aTh 3TO OBICTPO W ITPOCTO, YCTAHOBKY HE PUCYIOT, KaK
XyIOXHUK B YYeOHUKE, a CXeMaTHIHO U300pakaroT ee MOIEIb.

Modeauposanue — 310 METOJI TO3HAHMS OKpYKatoiero Mupa. OH BKITIO-
YaeT MOCTPOCHNUE M U3YyIeHNE MOEIIC pealbHO CYIIECTBYIOIINX OOBEKTOB,
B KOTOPBIX BBIIEJISTFOTCSI TJIaBHBIC YaCTU OOBEKTOB M CBSI3M MEXIY YaCTSIMH.

Mogeab-cxeMa ITO3BOJISIET JIyUIlle IIOHSATh YCTPOMCTBO M IIPUHITATI JeHi-
CTBUS npudopa, ee jerdye u ObICTpee U300pa3uTh.

Jemoncmpayus ppaemenma npesenmayuu, 20e npuseoeHbl PUCYHOK XUMU-
YecKoll yCMAHOBKU U ee cxeMamu4eckoe uzoopaicerue (mooens)

Yuurenb 1aeT 3amaHre CXeMaTUIHO M300pa3uTh HEKOTOPBIC TIPEIMETHI 13
cTosIIel Ha cTojie TTocyabl. Kak 3To paBMIIBHO clieiaTh BB MOXKETE YBUIETh
Ha pUCYHKAaX XUMIUYIECKON TTOCYIBI B YICOHUKE.

YT0O6HI IPaBMJILHO UCITOIB30BaTh IIPUOOPHI M XUMHUIESCKYIO TIOCYIY,
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06e30macHo Il ce0s1 M OKPYKAIOIIMX JIIoAeH paboTaTh ¢ BellleCTBaMU, He-
00X0IMMO CcOOJTI0AATh MTpaBUJIa TEXHUKH O0€3011aCHOCTH B KAOWHETe XUMUU
(ITpaBuna Th).

Hcnonvsys umerowuecs 6 Kadbuneme Xumuu cpedcmea Ha2As0HOCMU, yHumens
BHAKOMUM YYEHUK08 ¢ 8adcHeluumu npasusamu TH u npaguramu okazanus
nepeoll nNomMowu npu 6030eUCMEUU XUMUYECKUX BeUleCma.

3akpenaenue noevlx sHanui

4) O60o6wenue u cucmemamu3auust 3SHAHUI

Cero/Hs1 BbI ITOJIYYMIIN MIPEACTABIEHMUS O TOM, KaK IIPOBOIUTH HAOIONEHUS
U DKCIIEPMMEHTHI Ha YpoKax xuMuu. Ha mocienyiommx ypokax Bl OyaeTe
MIPUMEHSTh 9TU 3HAHUS U YMEHUS Ha IpakTuKe. J{aBaiiTe BLISICHUM, BCE
JIA U3 Bac MPaBWIbHO MPEACTABIISIOT ce0e 3TU METOIbI U3yYeHUs BEIIECTB.
(3apaHue MPUBOAMUTCS HA JEKTPOHHOI JOCKE. )

3ananue. Benukuii Jleonapno na BuH4M roBOpuI, 4TO «HAayKU, KOTOPHIE
He POIMJINCH U3 9KCIIEPUMEHTA, 9TOI OCHOBBI BCEX ITO3HAHUI, OECITOIE3HBI
U ITOJIHBI 3201y XKIeHUI». BhimeauTe pasanuust MeX1y METOAAMU HAayYHOTO
[MO3HAHUS — HAOIIOAEHUEM U 9KCIIepUMeHTOM. OTBET 3alMILNUTE B TAOIULIE:

HabnogeHue OKCNepuMeHT

[MpuMep MCNOMb30BaHNS: MpyMep MCNONb30BAHNS:

PesynbTat 06cyKaaeTcst yCTHO B XO/Ie OTBETOB JIBYX yUalllMXcsl (IMaor).

5) Ilooeedenue umozoe u peghaexcus

OcMbICTIEeHNE IEHHOCTU U 3HAY€HUS TOJYYEHHBIX Ha YPOKEe 3HAHUM
Y YMEHMI JUTSI U3yYeHUsI XUMUU U B TIOBCETHEBHOM XU3HMU.

[ToBTOPUTH OCHOBHBIE TIOHSITHSI IO KOHCTIEKTY B TeTpanu (Ipu HeoOX0-
JTIMUMOCTH O/IeJIaTh KOHCIIEKT, UCTIONb3Ysl PECYpChl UHTEPHETA).

ITpouutath no yuebHuKy «I1paBuia TeXHUKU 0€30MaCHOCTHY TIPU padoTe
B XUMMUYECKOM KaOMHETE», yMEThb Tiepecka3aTh U OObSICHUTD.

ITpocMoOTpeTh UHCTPYKIUIO.

6) Hucmpykuus k domawnemy 3a0anuro
IMpakTuaeckoit pabotsl No 1.

36



Pazoea 1

IIpumepsl (hparMeHTOB YPOKOB C UCIO/Ib30BAHUEM
UCCJIEA0BATENbCKUX 32 AHUI

[TpuBeneHHbIe GparMeHTHI YPOKOB COIEPKAT UCCIIEN0BATEIbCKIE 3aaHus,
KOTOPBIE YIUTEb MOXET MPEIIOXKUTH YIallIMMCSI Ha pa3HbIX dTalax ypoka
JUTSI TIOBBIIIIEHWST MOTUBAITMY K U3YYEHUIO TEMBI.

Tema ypoxa: BOJOPO. OBIIASI XAPAKTEPUCTUKA,
IMOJIYYEHUE U ®PU3NYECKNE CBOMICTBA

HccnenoBarenbcKue 3aaaHus ISl POBEICHUS YpOKa:

3aganue 1. Bogopon — camblii Jierkuii ra3s

TMTucarens-danTtact Krwonp BepH B pomaHe «TauHCTBEHHBIN OCTPOB»
Ha3bIBaeT BOJOPO/I BEIIECTBOM OYIyIIero, Tak Kak OH 00J1agaeT 0CoOObIMU
CBOMCTBaMHU.

B coBpeMeHHOM MUpe CYIIECTBYET npobaema:
(Hanmpumep: Kak Bomopo MOXHO UCITOb30BaTh B TEXHOJOTUSIX U OBITY?)

Ipenoxute eunomesy:-

(Hanpumep: Tak KaK BOIOPO[ JIET4e BO3IyXa, ET0 MOXHO UCITOJIb30BATh IS
HAIOJTHEHMST BO3IYIITHBIX IIIAPOB, CO3IaHUS JIeTaTeIbHBIX allapaToB U T.I1.).

Coenaiime obocnosanue eunomesst. (Pabora co CripaBOUYHBIMU JTAHHBIMU.
O3HakomiieHUe ¢ (GPU3NIECKUMU U XUMUIECKUMU CBOMCTBAMU BOJOPO/IA).

DK cnepumMeHmanbHas npoeepKa 2unome3ol

1) ITpoHabmonaiiTe NEMOHCTPALIMOHHBIN OMBIT « B3BelIMBaHNe BOIOPOAa».
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2) CaenaiiTe OTYET O MPOBENEHHOM HaOJI0AEHUN U CDOPMYIUPYITE BHIBOLL.

DKcnepumenmanbras NPosepKa eUNomesbl.

VYuutens npemyiaraet pedsiTaM MpOBECTU JJa0OPATOPHBIIA OIBIT:

Bonopon u3 annapara Kurmnmna nporyckaiite yepes IHUPOKYIO TPYOKY, KOHel|
KOTOPOIi OMyIIIeH B MBUIbHBINM pacTBOp. MBUIbHBIE TTy3bIpH, HATIOJITHEHHBIE
BOJIOPOJIOM, TIOTHUMAIOTCS BBEPX. O03sCHUME MO S8AEH .

OO

MuirnHBIC
Y3LIPH

MuITBHEIH pacTEOD

YuuTeab MOXET MTOAHECTH K MBUTbHOMY ITy3bIPIO TOPSIITYIO JIYUMHKY.
[Ty3bIpb pa3pbIBaeTCsI C TPOMKHUM XJIOTIKOM, TaK KaK BOJIOPOIT 3aTOPAETCs
Ha Bo3ayxe. (OTBIT TPOBOAUTCS TOJTBKO YUUTEIEM C COOJTIONCHUEM TTPaBUIT
TeXHUKHU 0e301acHOCTH!)

3) O6cyauTe pe3yabTaThl:

— MOXHO JI1 HaIlOJTHATh BO3MYIITHbIE TAPUKW JUTS I€TCKUX TTPa3IHU-

KoB Bopoponom? (Hem, amo onacro). OObSICHUTE CBOI OTBET.
— B kakux ele 001acTsIX HayKW ¥ TEXHUKU UCITOJIB3YIOT 3TO (hr3nde-
CKO€ CBOICTBO Bogoposa?

Hrgpopmayus ons yuumens: Bonopon B 14,5 pasa yerde Bo3myxa. Mim 3armon-
HSUTY BO3IYIITHBIE Aphl U quprkadu. [TepBbIMU MOMHSIMCH HA BO3IYIITHOM
mape dpanmysckue ¢pusuk O. Pooep u K. [lapis (1783). B aBrycre 1887 1.
TIOJIET Ha BO3/IYIITHOM IlIape, HalIOJJHEHHOM BOJOPOIOM, C HAyYHOU 1IEJTbIO
coepni J. 1. MeHnenees.

CriocoOGHOCTh BOAOPO/IA B CMECH C BO3yXOM O00Pa30BbIBATh «TPEMYUUIA
ra3» 4acTo SIBJIsIach MPUIMHOM KaTacTpod Ha BO3MYITHBIX IIapaX, 3aITOJIHEH-
HBIX BOJOpoioM. HapyiiieHre repMeTMYHOCTH 000JIOUKH I1apa TIPUBOIIIO
K TIOXapy U Jaxe B3pbIBY. B Hallle BpeMsT BO3AYIITHBIE Iaphl 3aITOJTHSTIOT
reJIMeM WIM ITOCTOSTHHO HarHETAeMbIM TOPSTYMM BO3IYXOM.

Bomopon ncrnonb3yioT Uit HAaIoTHEHUST METE030HI0B. MeTe030H I COCTOUT
13 Pe3NHOBOM WJIN TUTACTUKOBOI 000JIOUKH, HATTOJIHEHHO BOJIOPOIOM WJTU
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reJveM, W TTOABEIIEHHOTO K Hell KOHTeHepa ¢ allrapaTypoil, IO3BOJISIET
M3MEpSITh JaBJICHUE BO3MyXa, BIaXKHOCTh, TEMITepaTypy U IpyTre mapaMeTphbl
aTMocdephl.

Tema ypoka: XUMHNYECKHE CBOVICTBA
N IMMPUMEHEHMWE BOJIOPOJIA

WccnenoBaTteabckue 3agaHust 1Jist TIPOBEACHMUS YpOKa:

Bodopoouwiii aemomobuns

KommiekcHoe 3a1anue «Bomopoay»!

Ha ogHoM 13 MeXayHapOIHBIX ABTOCAJIOHOB IMOCETUTEN COOPATTUCH OKOJIO
KkpacuBoro aBromoows (Puc. 1). «AHTepecHO, CKOBKO 3TOT 3BEPb CheAaeT
OeH3MHa?» — 3a7aJ1 BOIPOC OAUH U3 nocetutened. «Huckonbko,— oTBeTHI
npyroii.— OH e31UT Ha Bogopoje». « 4To ke, Takiue aBTOMOOVIIN MOIITHEe
OEH3MHOBBIX U e314T ObicTpee?» «[loka HET, HO BOAOPOAHbIE ABTOMOOUIN
HaAHOCST ropa3ao MEHbIIIe Bpella OKPYXKalollleil cpee».

3ananue 1. [Touemy aBTOMOOMIH, paboTaloIIe Ha BOTOPOIHOM TOILIHBE,
HaHOCSIT MEHBIIIE Bpelia OKpYyKalolleit cpere, ueM aBTOMOOWIN, paboTaolIne

Ha OeH3MHEe WM IU3eJIbHOM TOILIMBE?

OrtBerT:

Ha BomoponHOM TOIIIMBE MOTYT IBUTAThCST HE TOJILKO aBTOMOOWIIN, HO
M TIoe31a, Kopadyin, caMoJIETHI U Aaxe Bejocuneabl. Poccuiickuii yu€Hbii
u uzodpetarens K. 3. nonkosckuii e B 1903 romy mpeaioxXui, Kak MOX-

' TlpuBeneHo 3amaHue 13 mocoous [5].

39



IIpenodasanue xumuu 6 ycaosusx 001H06.1eHUA COOEPIHCAHUsL 00PA306aHUS U MENO0008 00yHeHUs

HO MCITOJIb30BaTh BOAOPO B KOCMOHABTUKE. Ha PUCYHKE 2 rokaszaHa cxemMa
PAKEThI AJId MEXKITJIAaHCTHBIX COO6I_[I6HI/H71, pa3pa60TaHHa$I HI/IOIIKOBCKI/IM.

1. KabunHa KOCMOHABTOB

2. PesepByap c BogopoaoM

3. PesepByap ¢ kuciopogom

Puc. 2. Pakema K. D. I{uoakosckoeo.

3aganue 2. JI1g 4ero B 9TOM pakeTe HY:KeH pe3epByap ¢ KUCI0POIOM?
Omeem:

17151 TOrO YTOOBI ITEPENUTH K LIMPOKOMY UCITOIb30BAHUIO BOLOPOIHOTO
TPaHCIIOPTa, HY>KHO MIPOMU3BOJUTH COTHU MUJUIMOHOB TOHH YMCTOIO BO-
nopoga. CyllecTByeT MHOTO clTOCOOO0B MPOou3BoaCcTBa Bogopoaa. CaMblii
PpaACIIpOCTPAaHEHHBII U3 HUX — 3TO XMMUYECKOE B3aUMOJIEICTBUE BOASHOIO
rapa ¢ OQHUM U3 KOMIIOHEHTOB IIPUPOIHOIO ra3a — MeTaHOM — IIPU BbICO-
KUX TeMIiepatypax. Pe3yibTar 3T0ro B3auMOAECTBUSI MOXHO IIPEICTABUTD
B BUJIE CXEMBI:

CH, +2H,0 5 CO, + 4H,

OIHaKO 3TOT CIOCO0 MOJy4YeHUsT BOJOPOAA, XOTS U SIBJISIETCS CAMbIM
pacrpoCcTpaHEHHBIM U IEIIEBBIM, MOXET UMETh HEFaTUBHbBIE TTOCJIEACTBUS
IUTSE OKPYXKAIOUIEH cpeibl

3ananue 3. [Touemy 3TOT cIOCOO MOJTYYEHUST BO-
JI0OPOJIa MOXET UMETh HeraTUBHBIE MTOCIEACTBUS IS
OKpYXarolen cpenbl?

Omeem:

crocoo IIPOU3BOACTBA YUCTOI'O BOAOPOJA — ITOJTYYECHHUE

=1
CaMblit 9KOJIOrMYEeCKU YUCTBIN, XOTSI U JOPOroi
¢ "T | €ro M3 BOJbI C MOMOIIIbIO 3JieKTpou3a (Puc. 3).

Puc. 3. Ymanoska
015 21eKmpoau3a
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3ananne 4. J1151 9ero HyKHa 3JIeKTprUecKasi SHEPTUs, KOTOpasi MOIBOANUTCS
K BOJI€ TIPU dJIEKTpou3e?

BriGepuTe oquH BEepHBI OTBET.

A. [ BeIapuBaHUS BOIbI U MOJIYYEHUS OCaaKa.

B. JInst pazorpeBaHus U KUTISTYEHUST BOJIBI.

C. Jlns1 pa3noxxeHus: BOJbl Ha KUCJIOPOJ U BOAOPO/I.

D. 111 mony4eHust 371eKTPUIeCKOro TOKa JIJIsi BHEIITHETO TTOTPeOnTEIst

Bomopon B TpaHCIIOPTHEIX CPECTBAX MBITATUCH UCIIOIB30BaTh HE TOJIEKO
Kak TOIJiMBo. Bomopoaom 3anoHsy 1upukaoau BruioTh 10 1937 roaa, rmoka
He B30pBaJICs HeMeLKMil nupuxkaoib «['maaeHoypr» (Puc. 4). ITorutio 36
yesoBeK. [TpmunHO B3phIBa CTAJIO BOCIUIAMEHEHME BOIOPOIA BCIICACTBIE
KOPOTKOTO 3aMBIKAHMSI.

Puc.4. Kamacmpogha oupuncabasn «lundenbype»

B koH1e XX Beka 6arogapsi HOBbIM TEXHOJIOTUSIM BEIYTCS pa3pabOTKU
TMOPUIHBIX TUPYKAOIIeit, HAITOJTHEHHBIX reiieM. OHM SKOHOMUYHEE CaMoJie-
TOB B 3 pa3a, BepToJeTOB — B 5 pa3. MoryT nepeBO3UTh I'Py3bl U MACCAXKUPOB,
Haxo[IsICh B BO3MyXe [0 TISITU CYTOK M pa3BuBast ckopocTh 10 100—150 km/4vac.

ITo ¢pu3uyeckM CBOMCTBAM BOTOPO U TeJINI OYEHB ITOXOKU: 3TO CaMble
JIeTKUe Ta3bl, He UMEIOT 11BeTa, BKyca 1 3anaxa. Ho B ciryyae 3amosiHeHUS
JIeTaTeJIbHBIX alrapaToB MOTYT BECTH ceOsl IT0-pa3HOMY.
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3aganue 5. UTo SBIISICTCS IPUYMHOM pa3IMIKs B XUMUIECKIX CBOMCTBAaX
3TUX BELIECTB?
Omeem:

PebGsiTa petmau codbpath mpruOOpPHI VTS MOTyYeHUsT BOAOPOJA U KUCIOpOoAa
B LIKOJIbHOM XUMUYECKOU JTabOpaTOpUM.

ITpu noaroToBKe K 3TON paboTe OHU BBHIMUCATIU U3 CITIPABOYHMKA XapaK-
TEPUCTUKU Ta30B:

[asbl Macca 1 nutpa npu H.y. . | PactBoprmocTb npr 20°C B 1 nuTpe Bodbl
BO3yX 1,291 0,019n
K1CNopos, 1,431 0,031 n
BOAOPOL, 0,089 r 0,018 n

Ha ocHOBe 3THX TaHHBIX Pe0sATa MPEIIOXKMUIN pa3IndyHbIe BADUAHTbI
J1TaGOPAaTOPHBIX YCTAHOBOK JIJISI TIOJIYYEHUSI U COOMPAHUsI KaXXI0TO U3 ra30B

3amanue 6. Ha xakux cxeMax IpaBUJIbHO M300paskeHbBl YCTAHOBKM JIJISt
MOJIYYeHUS BOIOPOIa TIPU B3aUMOAECHCTBUY COAAHOU KUCAOMbL C MEMAAAoM?

Ommemvme HoMepa YCMAHOBOK:

Ha xakux pucyHKax MnpaBuIbHO U300paXkKeHbl YCTAHOBKM LTSI TTOJTyUYEHUST
BOJIOpO/IA MPY B3aUMOAEUCTBUM COISTHOM KUCIOThI C METAJLJIOM?

BribepuTe HOMepa yCTaHOBOK:

Omeem:
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Memoduueckue pexomendauuu k Komniexcrnomy 3adanuro «Bodopoo»

B 3amaHnm onmuckIBaeTCS MHTEpeCyIolee MHOTHX ITOIPOCTKOB HAaIpaBJIcHIE
COBPEMEHHOM TEXHOJIOTUH: CO3IaHMNE aTbTePHATUBHBIX ICTOUHUKOB SHEPTUM.
KowmrmiekcHoe 3amaHne COCTOUT U3 TISITU OTAEJIbHBIX 3aaHU pa3TnIHON
CTETICHU CJIOKHOCTU, KOTOPBIC OXBAThIBAIOT Pa3Hble KOMIIETEHTHOCTHEIS
obactu. OTaebHbIE 3aIaHKsI 3TOTO 0JIOKA OTPAXKAIOT IKOJIOTUIECKUE U TeX-
HOJIOTHYECKIE TIPOOJIEMBI, BasKHbBIC IS MHOTHX JTiofeii. Biiok menmkom i
OTIEJIbHBIC 3aJaHUsI MOTYT OBITh MCIIOJb30BaHbI IIPH M3YYeHUN ITKOJIbHBIX
KypCOB XUMUH, 9KOJIOTHH, (PU3UKH.

3anannue 1
Xapaxmepucmuru 3adanus

3amaHue OTHOCUTCS K KOMITIETEHLIMU «HAyYHOE OObSICHEHUE SIBJICHUIN»
U TpeOyeT YMEeHUS MPUMEHUTh COOTBETCTBYIOIIE €CTECTBEHHO-HAayYHbIE
3HAHUS 17151 OObSICHEHUS SIBJIEHUS. YPOBEHbD CI0KHOCTU: CpenHuUiA. Yualuecs
JIOJKHBI 1aTh Pa3BEPHYTHIN OTBET, B KOTOPOM UM TPEICTOUT MPOJEMOH -
CTpUPOBATh CBOU 3HAHUS O paboTe ABUTATEIs aBTOMOOUIISI, O XMUMUYECKOM
npolecce TOpeHus: BOJOPOAa U OLIEHUTh 9KOJIOTMUECKYI0 0€30MacHOCTb
MPOIYKTa TOPEHUST — BOJIbI.

CucreMa oleHUBAHUS

2 6anna:

B mBuraTere aBTOMOOWIISI BOIOPOI CTOPAET C BhIIEICHUEM O0IBIIIOrO KO-
JIMYECTBA SHEPTUH. B peakimy ropeHrst BOOOPOIa He BBIICISIOTCS BpeIHBIC
IUIST OKpY>KaroIleit cpenbl Bemectna. [IpoayKT peakim — Boza.

2H,+0,=2H,0

1 6amn:

3ammcaH OTBeT, CoIepKaIliii YaCTUIHO BepHYIo nH(popmaimio. Harmpu-
Mep, CKa3aHO TOJIBKO, YTO 00pa3yeTcst Boja.

0 6as10B:

Hpyrue oTBeTHI

3ananue 2
Xapaxmepucmuku 3adanus

DTO0 3agaHKe U3 TOM Xe KOMIIETEHTHOCTHOM 00JIaCTH, HO B HEM IIPOBE-
psieTcsl yMeHUe OObSICHSTh IIPUHIMIT AEACTBUS TEXHUYECKOTO YCTPOMCTBA
WJIM TEXHOJIOTMHU. YPOBEHbD CIOXHOCTU: cpeaHuii. IIIKOJIbHUKY TOKHbI
MpOaHaIM3UPOBATh IPUBEAEHHBIA PUCYHOK U MOHATH cyTh uaeu K. D. Lu-
OJIKOBCKOTO. B pa3sBepHyTOM OTBETE HAMI0 OOBSICHUTD IIPOLIECC ITOJYYEHHUS
SHEPIUM I MOJIETa PAKEThl U POJIb KUCIOPOIa B 9TOM IIpOLIecCe.
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CucreMa oleHUBAHUA

2 6anna:

Han otBeT: YTOOBI MOTYYUTH SHEPTUIO, HEOOXOIUMYIO TS PAOOTHI IBU-
raTess pakeThl U APYTUX HYXJ Ha KOCMUYECKOM KopabJie, BOIOPO HAlO
cxuratb. Bomopon roput B kuciaopone. [Toatomy Ha kopabiie JOJKeH Ha-
XOIUTHCS €r0 UCTOYHUK.

1 6amn:

JlaH HEeTOIHBIN OTBET.

0 6an108:

Hpyrue oTBeThI

3ananue 3
Xapaxmepucmuru 3adanus

3agaHue HampaBJIeHO Ha IPUMEHEHMEe YMEeHUS IeJlaTh 1 HAy9HO 000-
CHOBBIBATbh MTPOTHO3BI O MPOTEKAHUH TTPOIIECCA WIIH SIBJICHUSI 1 OTHOCUTCS
K KOMITETECHTHOCTHOI 00JIAaCTH «HayIHOE OOBSICHEHHE SIBIICHUI». Y pPOBEHb
CJIOXKHOCTH: BBICOKMI. 3anaHue TpeOyeT pa3BepHYTOro OTBETa. YJalliuMcst
HAJIO HE TOJIBKO OCMBICIIUTD METOJI TIOJTyYeHUsI BOAOPOa METOIOM KOHBEPCUU
MeTaHa, HO U OLIEHUTh DKOJIOTMYECKHUE TTOCIEACTBUS MO aHNs OOTBIITNX
KOJIMYECTB YIJIEKMCIIOTO ra3a B arMocdepy. st Toro uM HeoOXO UMbl
9KOJIOTUYECKE 3HAHUS O TTApHUKOBOM 3(heKTe 1 MOTEIJIeHNN KinMaTa
Ha 3emuie.

CucremMa oleHUBAHUS

2 6ajna:

Han otBeT: [ToxyueHre Bomopoaa U3 MeTaHa COIPOBOXKIACTCS BhIICTIC-
HueM yriaekucioro raza CO, YIekuciblii ra3 cKkarmpaercs B atMocepe
U IPUBOIUT K MAPHUKOBOMY 3((PeKTy —TIOBBILIEHUIO TEMIIEPATYPbI OKOJIO
[MOBEPXHOCTHU 3eMJIM, KOTOPbII CYMTAETCSI OMHON 13 [JIABHBIX IPUYMH IJI0-
0aJbHOTO MOTEIIEHUS.

1 6amr:

JlaH HeTIOTHBIN OTBET. YKa3aH TOJILKO OAWH (DaKTOp: WK MOBHIIICHUE
KOHIICHTPAIIMU YTIJICKUCIIOTO Ta3a, WIN IIPOSIBIICHIE TeTUIOBOTO 3 heKTa.

0 6as10B:

Hpyrue oTBeThI

3ananue 4
Xapaxmepucmuxu 3adanus
3agaHue BXOAUT B KOMITIETEHTHOCTHYIO 00JIaCTh «ITOHMMaH1e 0COOEHHO-
CTei eCTeCTBEHHO-HAYYHOTO cCiIeqoBaHus». OHO aKTyaIu3upyeT IIPOLICAyp-
HbIE 3HAHUS 0 MeToAaX MOJIydeHUsT BOAOpoaa. YJalmMcs Halo TTPOIeMOH-
CTPUPOBATh YMEHHE OIICHMBATh CITIOCOO HAYYHOTO MCCJICIOBAHNS JAHHOTO
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BOIpOCa. YPOBEHb CIIOXKHOCTU: HU3KMIA. B 3amaHuu ciaenyer BbIOpaTh OMUH
MPaBUJIbHbBIN OTBET.

CucreMa oleHUBAHUS
1 6amn:
BoiOpaH oTBeT:
C. 111 pa3ioxXeHust BOIBI HA KUCJIOPO/I M BOTOPO/I.

0 6an0B:
Hdpyrue oTBeTHI

3ananue 5
Xapaxmepucmuxu 3adanus

3amaHue OTHOCUTCSI K KOMITETEHTHOCTHOM 00JTaCTU «MHTEPIIPETaALUS
JAHHBIX U UCTIOIb30BaHUE HAYYHBIX JI0KA3aTEIbCTB /IS MOJTyYEHUsI BBIBOIOB».
7151 BBITOTHEHUS 3aJJaHUS IIIKOJbHUKYU TPUMEHSIOT yMEHME OLIEHUBATh C
Hay4YHOU TOYKU 3PEHUS apTYMEHTHI U I0KA3aTEIbCTBA U3 PA3IMYHBIX UCTOY-
HUKOB. YPOBEHb CJI0KHOCTU: BBICOKUU. [IJ1s1 BBITOJIHEHUS 3aIaHKS ydallecs
MOTYT BOCTIOJIb30BaThcs Tabuieit «[lepuonuueckasi cucteMa XuMUYECKUX
anemeHToB 1. 1. MeHnzaeneeBa». B pa3BepHYyTOM OTBETE yyaliuecss MOTYT
KPaTKO OXapaKTepu30BaTh CBOCTBA BOAOPOA U TeJUS.

CucreMa oleHUBAHUS

2 dajna:

TTpuymHOI pa3TIns B CBOMCTBAX SIBJIIETCS pa3IMIHOE CTPOCHUE 3JIeK-
TPOHHBIX 000JIOUEK ITUX XUMUIECKUX JIEMECHTOB: Y BOIOpOAA Ha IIEPBOM
SHEPreTUIECKOM YPOBHE HaXOMUTCs le~ (He3aIloIHEHHBIN BHEITHUIA YPOBEHB),
a BHEITHU HEPTEeTUICCKUI YPOBEHD B aTOME T'eJIHST TTIOJTHOCTBIO 3aIT0JTHEH
3JIeKTpOoHaMU (2e~ 1 04eHb ycTounB. [ToaTOMY TeiInii, B OTIMYKE OT BOHO-
pona, He BCTyIaeT B XUMUIECKOE B3aMMOIEICTBIE C IPYTUMU BEIIICCTBAMH.
Tenmit — wHepTHBIN Ta3. MIcoab30BaHMe TeINs, HAIIPUMED, UTS 3aTI0JTHEHMS
IUPIKa0JIeit 6e30ITacHo IO CPABHEHUIO C BOIOPOIOM, KOTOPEII MOXKET TOPETh
¥ 00pa30BBIBATh B3PHIBOOIIACHBIE CMECH C BO3IYXOM.

Omeem modcem 6bimb 0aH 6 UHOU GopmyauposKe.

1 6amn:

T'oBopHTCS TOJBKO, UTO TEJINIA, B OTIMYKE OT BOIOPOIA, MHEPTHEHIN Ta3.

0 6a/u10B:

Hdpyrue oTBETHI.
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3ananue 6

Xapaxmepucmuku 3adanus

3ajiaHre OTHOCUTCS K BRICOKOMY YPOBHIO clIoskHOCTH. KomrieTeHTHOCT-
Hast 00J1aCTh OLIEHKU «ITOHMMaHWe OCOOEHHOCTEN €CTECTBEHHO-HAYYHOTO
uccienoBaHusI». 3alaHne HallpaBieHO Ha GOPMUPOBAHUE WUJIN OLIEHKY
YMEHUs MpeiaraTh WK OLIEHUBATh CIIOCO0 HAYYHOTO UCCIeIOBAaHUS TaH-
HOTO BOITpOca. YJaiumMcsi HeoOXOIMMO BBIOpaTh Ba MPaBUIbHBIX BApUAHTa
otBeTa. JIJIs1 3TOro MM HEOOXOAMMO TTPOAHATTM3UPOBATh TaHHBIE, TTPUBEIEH-
HBIX B TAa0JIMIIE, Y BBISICHUTh, KAKOW M3 Ta30B TSDKEJIee WK JeTye BO3/IyXa,
a TaKKe CPaBHUTH UX PACTBOPUMOCTB Ta30B B Bone. HeoOxonmMo crnenaTth
BBIBOJ O TOM, YTO BOAOPO/I Jierdye BO3/MyXa U OyneT MOJHUMAThCS BBEPX.
B Bozie Bomopon MajiopacTBOpUM, IIO3TOMY COOMPATH €0 CIIeIYeT METONaMU
BBITECHEHMSI BO3[TyXa U3 COCYy/Ia, KOTOPBII HAXOAUTCS B ITOJOKEHUM «BBEPX
JTHOM», a TaKXKe BEITECHEHUEM BOJIbI 3 TIPOOMPKU-TTIPUEMHIKA.

CucremMa olleHUBAHUS
1 6amr:
BoiOpaHbl HOMepa IIPaBUIbHBIX YCTAHOBOK:
2,3.
0 6as10B:
Jpyruve oTBETHI.

1.3.2. U3YYEHUE OTAEJIbHBIX TEM KYPCA XUMUNU
B 9-m KJIACCE

Cuenapuu ypokoB

Tema ypoka: TIJIPOJIN3 COJIEN

Tun ypoka: ypoK OTKPBITHSI HOBBIX 3HAHWI, YMEHUI 1 HABBIKOB (YPOK —
HCCIIeA0BaHUE).

Cmpykmypa ypoka: 1 — opraHN3allMOHHBIN MOMEHT; 2 — IIPOBEpKa J10-
MAIITHETO 3aJaHusT; 3 — aKTyaIu3allisd 3HaHUI, YMEHUI 1 OIThITa YIAIITIXCS;
4 — nojryyeHue HOBBIX 3HAHUI; 5 — 3aKpeIieHHe HOBBIX 3HAHMI1; 6 — oI~
BeJICHNE UTOTOB U pedIeKCcHsl; 7 — MHCTPYKIUS K JOMAaITHEMY 3aIaHUIO.

IJeas ypoxa: dopMupoBaHUe HOBOTO ITOHSTHUS «[ MIpOIN3 coleit», pa3BUTHE
HaBBIKOB CAaMOCTOSITEIbHOM U TPYIITOBOM PabOTHI yJIaIInXCs.

IIpeomemnvie pezyavmamol 06yuenus

3nanuesnvtii Komnonenm: 3aKpPEIUTh Y ITKOJIBHUKOB 3HAHUS TTOJIOKECHUIA
TEOPUU JIEKTPOIUTUIECKOM TNCCOLMAIINY, TIOHSATHUS «3JIEKTPOIUTHI» 1 «He-
BJIEKTPOJINTHI»; C(POPMUPOBATH HOBBIE 3HAHUS O TUAPOJIN3E KaK 0COOOM
CBOWCTBE COJIEM.
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JlesameavrnocmHuulii Komnonenm:
— YMETh OIpeAeIITh XapaKTep Cpelbl 0 OKpacke MHANKATOpa, JOKa-
3aTh BJIVSHHE COCTaBa COJIM Ha HaIlpaBJICHHUE TTPOTEKAHMS peaKIINy
C BOJOIA;
— YMeTbh IO COCTaBy COJIM (ee MPUPOJe) MPOTHO3MPOBATH PEAKIIUIO
Cpenbl;
— Ha IMpuMepe CBOMCTB COJICH pa3IMnIHON IPUPOIEI ITPOIOIKUTE pa3-
BUTHE YMEHMI CpaBHUBATh N3yJ9acMEbIC SIBJICHUS, BBISIBIISITH TIPUYMH -
HO-CJICICTBEHHBIE CBSI3U, IeJIaTh COOTBETCTBYIOIINE BHIBOJIHL;
— yYMeTb MPOBOIUTH HAOIIONEHUS U JIaOOpaTOPHBIE OMBITHI [IJIST BHIIE-
JICHUSI IPOOJIEMBI ¥ TIOATBEPKICHUS TUTIOTE3HI.
Iledazoeuneckue memodsi: IpoOIEMHOE U3JIOKEHNE; NCCIIENOBATEIbCKUNA
METO]I.

0Obopydosanue: KOMITbIOTED, 2JIEKTPOHHAST TOCKA, TabJINIIa PACTBOPUMOCTH,
WHINKaTopHas mKana. [Tocyma n peakTUBHI IJIs IEMOHCTPALINA OTIBITOB:
LITaTUB ¢ IPOOUPKAMK, PaCTBOPHI cojieii KapooHara Hatpust Na,CO,, ruapo-
kap6onara Hatpust NaHCO,, kapoonara kanmusg K,CO,, xiopuia amoMAHKs
AICI,, xnopuna kamust KCl, xopuna Hatpust NaCl, cunukara Hatpust Na,SiO,,
xnopuaa meau CuCl,, xopuaa nnHka ZnCl,, ”HIMKAaTOPbI: YHUBEPCAIbHBIN,
deHoONpTANICUH, TAKMYC, METHJIOBBI OpaHKEBHIN; MBUIO, CUJIMKATHBIN
KJIel, MUTheBas coa, pacTBopbl xaopuna xenesa (I11), ruagpokcuna HaTpus,
COJISTHOW KUCJIOTHI.

Xox ypoka

1) Opeanuzauuonnoviii momenm

AKTyanmu3amnysi OpraHM3alMOHHbBIX YMEHUI yYalnuXcsl, UX BHUMAHMS
1 CAaMOKOHTPOJTS.

2) Ilposepxa domawnezo 3adanus

3) Akmyaauzayus 3nanuii u ymenui

Bovioenenue npobnemor

W3BectHbIi TuTepaTypHbiil repoii [lepaok Xonmce (npezenmayus) Obu1
HE TOJIbKO 3HAMEHUTHIM CHIIIIMKOM, HO I XUMUKOM-JTIOOUTEIEM U UMEJT
COOCTBEHHYIO XMMMYECKYIO JJabopaTopuio. Ero xo60u oueHb MoMorajio eMy
B pacclie/IOBAaHUN MHOTHX TPECTYTUICHU.

Hamnpumep, 6i1aronapst 3HaHUIO XUMHUW OH PAaCKPbLI OTHO U3 TPOMKUX
npectyruieHuit. U3 bputanckoro my3est Oblia MoXuIeHa aTMa3Hasi KOpoHa,
a HEKOTOPOE CITYCTsI BpeMsI 3TOT LIEHHBII 9KCTIOHAT ObLT TIOAOPOIIIEH TIOXUTH-
TeJISIMU B My3eii. PAOOTHMKY My3esl yCOMHWINCH B €T0 TOJTMHHOCTU 1 00pa-
tunuch K Hlepnoky Xoamcy. OH penini NpoBepUTh MOMTUHHOCTD AJIMAa30B.
Kak u3BecTHO, ajTMa3 — OJTHO M3 CAMBIX TTIPOYHBIX U YCTOMYMBBIX BEIIIECTB,
Ha HeTo He JIEWCTBYIOT IPYTMe BEeIIeCTBA. XOJIMC (IEMOHCTPAIIUS OTIbITA Ha
JKpaHe) B CTYIKe pacTep B IIOPOIIOK OMH U3 KAMHE, 3aTeM 100aBUJI BOJIBI,
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(beHondTanenH — 1 pacTBOp NMPHUOOPEN CBETIIO-MAJIMHOBYIO OKPACKY.

— Bro noajaenka! 3To CTeK10! — BOCKIUKHYJ ChILIUK.

Budeoonsim. YacTnuHoe pacTBopeHUe CTeKJIa B BOJIE

IMocMoTtpuTe Ha hopMyJly ajiMa3a U cTekia (npezenmauus). K kakum
KJIaccaM OTHOCSITCSI 3TH BelliecTBa? (ajiMas — IMPOCTOe BEIIECTBO, aJIJIOTPOII-
Hast MoI (UKL YIIepoa, CTEKIO — COSANHEHNE KPEMHUS, OTHOCHUTCST
K KJIaccy coJieit).

— Tlouemy anma3s 1 CTEKJIO BEAYT ceOsl mo-pazHomy?

OTBeT BBl CMOXeTe MOJIYIUTh Ha YPOKe, T1ie CaMU OyJeTe UCCIeI0BaTh
TIPOIIECCHI, IPOUCXOISIINE TTPY PACTBOPEHUHU COJIEH B BOJIE.

3aganme 1. B Tpex mpoObupKax HaXOASITCS PACTBOPHI KMCIIOTHI, IIEJI0YN
1 BozA.
— Kak ux moxHo paznuuuts? (I1pu momoiu MHIUKATOPOB)
— IlouemMy MHAMKATOPBI MEHSIOT LIBET B pacTBopax? Chenaiite mpen-
nojoxeHue. (M3MeHeHUWe LBeTa YKa3bIBAE€T Ha XapaKTep Cpedbl
B pacTBOpE, Ha MPUCYTCTBUE KUCIOTHI WU 1IEJIOYU B PACTBOPE)
IIposepka npednonosicenus
Jlabopamopmnuwiii onbim (paboTa yyalunecss B MUHU-TPYIIIAXx).
1. K pacTBOpY KUCIOTHI T0OABUTH HECKOJIBKO Karesb Jakmyca. (Habro-
JlaeM U3MEHEHUE OKPACKN MHAMKATOPA).
2. K pactBopaM I1ieouu 106aBUTh HECKOJIBKO Karesb Jakmyca. (Habo-
JlaeM U3MEHEHUE OKPACKU MHAMKATOPA).
3. K nucTujutMpoBaHHOM BoJIe TOOABUTH JAKMYC.
Yuawuecs gpopmynupyrom 6v1600b1:
— Kakag cpena B BogHbix pactBopax kucior? (KucimoTHas, Tak Kak
B HUX IIPUCYTCTBYIOT MOHBI H™)
— Kakag cpena B BonHbIX pacTtBopax esnoueii? (IlemouHas, Tak Kak
MPUCYTCTBYIOT TUApOKcUa-uoHbl OH™)
— Kakag cpena B Bone? (HeliTpanabHas, Tak Kak BoJa HE3HAUYUTEJIbHO,
Ho nuccouuupyet Ha moHbl H 1 OH~. KoHlleHTpauust 3TUX NOHOB
B BOJIe OIMHAKOBA)

4) Iloayuenue Ho6bix 3HaHuUl

3ananue 2. Kakas cpena MoxeT ObITh B pacTBope coiu? (st oTBeTa Ha
3TOT BOIIPOC Y IMIKOJIBHUKOB HEIOCTATOUHO 3HAHUIA)

Ilpobaema: (MoryT JIu pacTBOpPHI COJIEN UBMEHSITh OKPACKY
WHIUKATOPOB?)
Tunomesa: (Ckopee Bcero, HET, Tak Kak B HUX HET MOHOB BO-

JIopoaa U TUIAPOKCUA-UOHOB)
DKcnepumenmanvHas npoeepKa 2Uunome3nl
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BrimosiHeHYE JTaOOPAaTOPHOTO OIbITa B MUHU-TPYIIIIAX.

DKCNEPUMEHTATBHO TIPOBEPHTE XapaKTEP CPENBI B BBITAHHBIX BaM pac-
TBOopax cosieil. [TonTBepanTe, MpaBWIbHA WM HET BBIABUHYTAs TUIIOTE3a.
Pe3ybTaThl OMBITOB 3aMMUIITUTE B TAOTUILY.

dopmyna 1 Ha3BaHue
nceneayemMomn conm

ameHeHve upeTa
VHAVKaTopa — nakMyca

Cpepa pactsopa conu

KCI — Xnopua kanva

AICI, — Xnopwa, anmoMuHma

Crenaiite BbIBOJ O MTPABUJIbHOCTHY BallIMX TUIIOTE3.
HTor paboThl IEMOHCTPUPYETCS Ha MEKTPOHHOM 10CKe (CAMOKOHTPOJIb

y4Jalmxcs)

dopmyna 1 Ha3BaHue
nceneayemMon conm

IameHeHne ugeta
VHAVKaropa — fakmyca

Cpepa pactsopa conu

KCI — Xnopua kanva

He namenaercs

HenTpanbHas

AICI, — Xnopwa, anoMuHma

PosoBbil

KucnotHas

Kakas npob6iema BcTaeT rnepe BaMu Kak McclenoBaTess MU M1OCJIe Bbl-
TTOJTHEHUS TTpeabIayIero onbita? (Kak MoXKHO 0ObSICHUTD pa3TMUHbBIE CPETbI
pacTtBopoB coJjieit? [Toyemy B pacTBopax HEKOTOPBIX COJIEi MOTYT MTOSIBUTHCST
nonsl H 1 OH-?)

Ilpennoxure cBOU eunome3sl A1 OOBbSICHEHUS ITOTO SIBJCHUS:

Obocnosanue eunome3sot
— J1y1s1 000CHOBaHUS 1 TIOCJIEYIOIIEH TPOBEPKU BHIIBUHYTOM IUIIOTE-
3Bl BbI TIOJKHBI OOJIbIIIE Yy3HATh O CBOMCTBAX COJIEH.

YuuTtenb 00bSICHSIET, UYTO TIPU PACTBOPEHUHU €oicit B BOJIE IIPOUCXOIUT
He TOJIBKO TTPOIIECC TMCCOLMAIIM, HO U TUAPOJIN3a CONeil (npezenmayust);
3HAKOMMUT YJaIIUXCS C AJITOPUTMOM COCTABJICHUST YPaBHEHUM TUIIPOIIH-
3a, paccCMaTpuBaeT MpUMEPHI ClydyaeB TUAPOJIM3a coJieit (LiNO3, Nastl
Mg(NO,),, ALS)).

Aneopumm 3anucu ypasrenuii peakyuu 2udpoau3sa (IpUBOIUTCS Ha dJIeK-
TPOHHOU OCKE):

1. 3anucaTh ypaBHEHUE TUCCOLAALIUU COTU.
3amnucarb ypaBHEHUE TUCCOLIMAIIMN BOJIBI.
BrIOpaTh MOH €J1ab0ro 37€KTPOIUTA.
3amucaTh ero B3auMoIeliCTBHE C BONOI (KpaTKoe MOHHOE YPaBHEHHUE).
3anucatb MOJIEKYJISIPHOE YpaBHEHUE TUIPOIU3a (ecau Tpedyercs).

DAl
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6. VYkasaTh cpeiy pacTBopa.

Ixcnepumenmanvroe noomeepicoenue 2unomesot:

BrinosiHeHUE J1TaOOPATOPHOI'O OIBITA B MUHU-TPYIIIIAX.

Bo BpeMsI BLIITOJIHEHUS 3a1aHUsI Ha 9JIEKTPOHHOM JOCKE JEMOHCTPUPYETCS
CJIaii ¢ aJITOPUTMOM 3aIUCU YPaBHEHUI peakLMy THAPOIN3a.

3aganne 3 (rpymma Ne 1).

Peakrubl: PactBop ZnCl,, yHuBEpCAbHbIA HHANKATOP.

— HWccenenyiite peakiuio Cpebl B pACTBOPE BbITAHHON COJIM U YCTaHO-
BUTE MPUYUHY 3TOTO SIBJICHUS, UCTIOJIb3YS BbIIAHHBIE BAM PEAKTUBBI
U aJropuT™. Pe3ysbTaThl OMbIiTa 3aNIUIINATE B TAOJUILLY (Ha TUcTe A4).

dopmyna conu

LiBeT nHankaropa

Cpepa pactBopa.
VIOHbI,  06ycnoB-
nMBaloume cpeay

Tvn v ypaBHEHVE TN-
aposnvsa

ZnCl.

CrenaiiTe BBIBOL.

Ipynmbr NeNe 2, 3, 4 mostyyaror aHanoruyusble 3ananus (pactsop CuCl;

Na,CO,; NaCl, cooTBETCTBEHHO)

YyeHuKU opopMIISIIOT pe3yJIbTaThl CBOE pabOThI U 3alIKUCHIBAIOT MX
B CBOJHYIO TaOIMILy (Ha 3JIEKTPOHHOI TOCKE) BO BPEMSI CBOETO OTBETA.

Cpepa pacTtsopa.

Liser Tvn v ypaBHeHve
dopmyna conu V/IoHbI, ONpeaensio-
nHaMKaTopa rMaponn3a
e cpeny
ZnCl
Na,CO,
NaCl
CuCl,

OO06u1uMii BBIBOI MO UTOTaM pabOTHI:

5) 3axpenaenue noevix 3nanuli u ymenui

Cnedcmeus u3z eunomesol:
— SBneHue TMAPOIIN3A COJIEN UTPAET OOJIBIIYIO POJIb B IPUPOIHBIX IIPO-
Lieccax, TEXHOJIOTUSIX ¥ OOBLIEHHOM XXU3HM JIIoeil. PaccMOTpruM HEKOTOPbIE
MPaKTUYECKU BaKHbIE CJIEACTBHUS ITOATBEPKACHHON HAMY TP BBIITOJHEHUY
3a/1aHUIi TUTIOTE3HI.
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3ananue 4. PadoTa B MUHH-Tpynnax.

3ananue s rpymnsi Ne 1

Ha penponykunu kaptunsl I'. Kopxesa [N;
«ITpauka» MOXHO BUIETh XEHIIUHY, 3aHUMA-
Io1ytocs cTUpKOii 6enbst. Ee pyku HaTpyxe-
HBbI, KOXa PYK KpacHas, onyxuas. [1pauku 1o
cepenrHbl XX BeKa CTUPAJIU O€JIbe BPYUHYIO
XO3SIICTBEHHBIM MBLIOM.

MbUTO CONEPXKUT HATPUEBBIE COTU CIAOBIX
OPraHUYECKUX BHICIIUX KAPOOHOBBIX KUCIOT —
R-COONa (R-COO — KHCIOTHBIN OCTAaTOK
BBICIIIEl KApOOHOBOU KUCIIOTHI).

IIpeanooxuTre, YTo ABISAIOCH Pa3ApaKuTe-
JieM /151 KOXKHM PYK npavek?

T'umore3sa:

HpeIIJIO)Kl/lTe l'[pOCTOl71 OIBIT JIA NOATBEP2KIAC-
HHUS Ballei TUmoTe3sl.
OnucaHue orbITa:

Peaktuebr: pactsop K,CO,, nHanKaTOp (heHOoMPTaNenH U YHUBED-
CaJIbHBI.

WcnbiTaiiTe pacTBOp Mblia UHIMKATOPOM.

Pesynbratsl onbiTa 00bsicHUTe. COCTaBbTE KPAaTKOE MOHHOE YpaBHEHUE
peaxkiuy ruapoauns3a.

3ananue as rpynnsi Ne 2

CunuKaTHBIN K€l — 3TO CMeCh CUIMKATOB Kajvs U Hatpus Na,SiO,
n K, SiO,. [Touemy nipu monagaHuy pacTBOpa JaHHOTO KJied Ha IIBETHYIO
TKaHb Ha MOCJIEIHEN 0CTaeTCs HEOKPAIIEHHOE TIATHO?

PeakTuBbl: cCUMTMKATHBIN KIlei, TUCTUUTMPOBAHHAS Bofa, (heHoadTaienH.

HcnbrTaiite pactBop Kjes dpeHondTaienHoM. HaHecute pacTBop Ha SIpKo
OKpAIIIEHHYIO TKaHb.

Pesynbrathl onbiTa 00bsicHuTe. COCTaBbTE KPaTKOE MIOHHOE YpPaBHEHUE
peaxkiuy ruapoIuns3a.

3ananue ans rpynnsi Ne 3
B cocrtaB kpoBu BxoadT cienytoiie MmuHepaabHblie coau: NaCl, KCI,

51



IIpenodasanue xumuu 6 ycaosusx 001H06.1eHUA COOEPIHCAHUsL 00PA306aHUS U MENO0008 00yHeHUs

CaCl,, coennHeHuns xeje3a u 1p. 3aMeHUTENTb KPOBU — (DUBUOTOTMYECK I
pactBop — 310 0,9-MpOLIEHTHBIN pacTBOP XJIopuaa HaTpust. MOXHO JI1 UC-
IOJIb30BAaTh B KaueCTBe (DU3MOIOTMIECKOro pacTBOpa APYTYIO COJIb, HATIPUMED
pactBop xsuopuaa xenesa (I11)? [MosicHuTe, mouemy.

PeakTussl: pactBop xiopuna xenesa (I11), vHaukaTop yHUBEpCATbHBIM.

Hcnwitaiite pactBop xiopuna xesnesa (I11) nunnukatopom.

Pesynbrathl omnbiTa 00bsicHuTe. COCTaBbTE KPATKOE MOHHOE YpaBHEHUE
peakIMy TUIpOJIn3a.

3ananue ans rpynnbi Ne 4

PaHbIIre Bpauu nmpu u3Xore Mmpemiarain 00IbHOMY BBIITATH PACTBOP ITHIIIS-
Boii conbl — runpokapoonara Hatpust NaHCO,. [Touemy st Heiitpanusanin
KHUCJIOTHI B XKeJIyIKe HEIb3s1 UCMOJb30BaTh PACTBOP MTOBAPEHHOM COMu?

PeakTuBbl: pacTBOpHI TOBAPEHHOI COJIN, ITUTHEBOM COMBI, (heHO(TaICHH.

HcrbITaiiTe pacTBOPHI ITOBApPEHHOM M MTUTHEBOM COMBI MHIUKATOPOM —
deHondranenHom. OobsicHUTe pe3yabTaT. CocTaBbTE KpaTKOE MOHHOE ypaB-
HEHUE peakluu TUIPOIU3a.

6) Ilooeedenue umoezoe u peghaexcus
CdhopmynupyiiTe o011 BBIBOJ, O MPOBEIEHHOM YPOKE — UCCEIOBAHUM.

Tema ypoka: @OCPOP. ETO CBOVICTBA

Tun ypora: ypoK OTKPBITUSI HOBBIX 3HAHUI, YMEHUI 1 HABBIKOB (YPOK-
HCCJIeA0BaHUE).
Cmpykmypa ypoka: 1 — opraHU3allMOHHBIN MOMEHT; 2 — IIPOBEpKa J10-
MalllHero 3aJaHusl; 3 — akTyaau3alus 3HaHUH, YMEHUI U OIbITa yYallUXCsl;
4 — nojyyeHue HOBBIX 3HAHUI; 5 — 3aKpeIieHHe HOBBIX 3HAHMI1; 6 — IO~
BelleHWE UTOTOB U pedieKCcusl; 7 — MHCTPYKLIUS K JOMAIlHEMY 3aJJaHUIO.
Ileas ypoka: ycBOeHUE HOBBIX 3HAHUIT O CBOCTBaX (hocdopa 1 ero coeau-
HEHUI, pa3BUTUE HABLIKOB CAMOCTOSITEIbHOM U TPYIIIOBOI pabOThI yUalIuXcsl.
IIpeomemnvie pezyavmamot 06yuenus
3uanuesntii Komnonenm: 3aKpPEIUTH 3HAHUST 00 3JIeMEHTAaX MOATPYIITHI
azota (N 1 P) kak o THIIMUYHBIX HeMeTa1aX; cpopMUPOBAaTh HOBbIE 3HAHUS
0 MPOCTBIX BEILLIECTBAX U COEAMHEHMSIX, 00pa30BaHHBIX GOCHOPOM, UX CBOI-
CTBax, coco0ax MoJjydeHust, I(pUMEHEHU U POJIU B TIPUPOJIE.
Jleameavnocmuolil KomMnonenm:
— YMETb IIPUMEHSITh U3yYeHHbIE 3aKOHOMEPHOCTH, 3aKOHBI U TEOPUH,
KCIIOJIb3YS UX OOBSICHSIOIINUI U TPOrHOCTUYECKU I TTOTeHLIMAT;

— pa3BuBaTh OOIEYyYeOHbIE U CIelUMalbHble TMpeIMeTHbIE YMEHMSI,
MMPUMEHSTD UX IIJIST PEIICHMST YIeOHBIX Y SKU3HEHHBIX IPOOJIEM;

— YMeTb 00palaThCsl ¢ XUMUYECKMMU BellleCTBaMU U 000pya0BaHUEM
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B YIeOHOM IIpoliecce, pa3BUBaTh HABBIKM SKOJOTUYECKU TPaMOTHO-
IO U 3I0POBbECOCPETAOIIETO MTOBEACHUS B TOBCEAHEBHOM XXNU3HU,

— yYMeTb MPOBOIUTH HAOIIONEHUS U JIAOOpaTOPHBIE OMBITHI IJIST BIIE-
JICHUS IPOOJIEMBI ¥ TIOATBEPKICHUS TUTIOTE3HI.

Iledazoeuneckue memoost: TIpOOJIEMHOE U3JIOXKEHUE; MCCIICIOBATEILCKIIA
METO.

Ob6opydosanue ypoxa: KOMITBIOTED; SJIEKTPOHHAs nocKa; [Teprommaeckas
cucTeMa XuMuueckux aseMeHToB (Tabauia MeHaeneesa); mocyna u peakTUBbI
IJIST AEMOHCTPAIIMOHHBIX ONBITOB «O3HaKOMIIEHHE ¢ KpacHBIM (pocdopom
U peakuueit ropeHust pocopar u «O3HaKoOMIEHHE C 00pa3LiaMu TPUPOTHBIX
docdato»

Xozx ypoka

1) Opeanuzauuonnoviii momenm

AKTyanu3ainnst OpTaHU3allMOHHBIX YMEHUN yIaIINXCsI, X BHUMaHUS
¥ CAMOKOHTPOJIS

2) Ilposepxa domawnezo 3adanus

3) Akmyaauzayus 3nanuii u ymenui

Bovioenenue npobnemot

3ananue 1. A3ot 11 pochop HaXomSITCs B OTHOM Tpyrire u oAarpyre. OHu
omxaiime cocenu 1o Ilepruoanyeckoi cucTeMe XUMUYECKUX 2JIEMEHTOB.

1. PaccMoTpute 00pasiibl BbITAHHBIX BEILIECTB (K004, 3an0AHEHHAS 803~
dyxom — 78% azoma; nopyus KpacHoeo gocghopa; cnuueuHbvlil Kopooox).

ITponabmtonaiitTe u cpaBHUTE X (DU3MUECKUE CBOMCTBA, ¥3aMMUIINTE
pe3yJIbTaThl HAOJIOICHUIA B TAOTUILY:

BeulecTsa Habniogaemble puanyeckne CBONCTBa

2. CpaBHUTE yCIIOBMS peaKIluy ropeHus a3ota u ocdopa, UCTIoNb3yst
UHGOPMALIMIO U3 yYeOHUKA.

Ilpobaema. TTouemy a3oT u pochop He MOXOKU, XOTSI OHU SIBJISIIOTCS
ONMKaMIIMMU COCeIsIMU T10 TpyTire?

3. BeicKaxkuTe CBOM MPEIIIOIOKEHUS (eunome3st) 1Jisi OObSICHEHUSI 3TOTO
(akra.

O0oCHYIiTe CBOM MPENITOIOKEHMST HA OCHOBE 3HAHUI O CTPOCHUM aTOMOB
M MoJieKyJ a3oTa u ¢ocdopa. 3anoaHuTe Tadbauiy (padora B rmapax):

XMUYeckme anemMeHThl: A30T N dochop P
CTpoeHue atTomMoB:
CTpoeHvie Monekyn
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Y10 06LLEero:
B yem pasnnyne:

Crenaiite BbIBOJbI:

— Kakoit xumuueckuit aiemeHT — N wiu P — Gosiee akTUBHBII HEMe-
Tam?

— Kakoe nipocroe BemectBo — azor N, wimm pocpop P, — crioco6Ho
TPOSIBIISITH OOJIBIIYI0 XMMUYECKYI0 aKTUBHOCTH? JlaiiTe oObsicHe-
HME Ha OCHOBE CPaBHEHMUs CTpoeHus MoieKyn N, u P, (ucnosnn3syiite
YYEOHUK).

— Cpenaiite 001K BBIBOI O CBOMCTBax ocdopa.

4) IToayuenue Ho6bIx 3HaHull

3aganne 2. P — MHOTOJIMKWIA 5JIEMEHT.

H3zeecmuvle pakmol (npezenmauus):

o Docdop B IIepeBoIE C IPEUECKOT0 03HAYACT «CBETOHOCHBI». OH OBLT
OTKPHIT U CTaJl U3BECTEH OJlaromapsi CBoeil CrtocOOHOCTH BOCTLIaMe-
HSATBHCSI WM MEUIEHHO OKMWCIISITBCS Ha BO3MyXe, M3Jydast TIpu 3TOM
SApKUii cBeT. ECTh MpenrosioxkeHne, 4TO ero mojyqain elle Xperbl
HpesHero Erurita, XxpaHWIu B TaifHe W UCTIOIB30BAJIN TSI CO3IaHUS
PEIMTUO3HBIX <«UyHeC». CaMOBO3TOPAaHUST TIPEIMETOB, TOSIBICHUS
CBETSIIMXCS HaAnucei Ha cteHax u T.1. B EBporne cnoco6 noayye-
Hug dhocdopa 6bu1 HenzBecTeH 10 XVII Beka. Ero ciyyaitHO OTKpbUI
HeMeukuit anxuMuk X. bpana. C HUM OH «racTpoOJIMpOBaI» MO TOPO-
JlaM ¥ TI0JTyJajl Bo3HarpaXxaeHue 3a IeMOHCTpAIUIO «uyaa». Perernt
noayyeHust pocdopa ObL1 onybdavkoBaH B 1743 r. A.JlaBya3be u3-
YUYW cBoiicTBa hocopa 1 NMepBbIM MPU3HAI €0 KaK CAMOCTOSITE/b-
HBIA XUMUYECKUI 3JIEMEHT.

« Ho nmaxe Bo BpeMeHa, korga ¢ocgop ObLI yKe XOpOIIO M3BECTeH
U M3y4YeH, OH BBI3bIBAJI MUCTUYECKUI cTpax y Joaeil. [Ipumepsr:
«Cobaka backepsuuieit» A. Konan J1oiJist, CIyXu O «CBETSIILIEMCS MO-
Haxe» B MockBe B Hauasie XX Beka (pacckas akanemuka C. . Bosb-
(pxoBuya).

B mo arce epems y obpazua gocghopa, komoputil 6vr HabaOaAU, HeM MAKUX

ceoticma.

1. Kakyto npobaemy Bbl MOXeTe Ha3BaTh HAa OCHOBAaHUU 3TUX (haKTOB?
(Hanpumep, ToueMy XUMHUYECKWi1 27ieMeHT P oOpa3syeT BelliecTBa ¢ pa3HbIMU
cBoiicTBaMu?).

2. Ilpennoxure eunomesy 1Jisi O0bSICHEHUSI 3TOro dakTa (Hanpumep,
y ¢ocdopa CcylIecTBYIOT aJUIOTPOMHbIE MOIAUMUKALIUN).

O0ocHoBaHMe rUNOTE3bI (PA0OTA B MAJIBIX TPYIITIaX C TEKCTOM y4eOHUKA)
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— [aiiTe orpenesieHIe TTIOHITHS aJlZIOTPOITHH.
— Ha3zoBuTe npuuurHbI NPOSIBICHUS aJIJIOTponuu y pocdopa.

CpaBHuTe HanboJIee CTabUIbHbIE aJJTIOTPOITHbIE MoAudUKaLuu pochopa
B TabaULIE:

OO6beKTbl CpaBHEHUS Cocrtas CtpoeHve CsoWvictea
bensin P
KpacHbii P
HepHbin P

Crenaiite BBIBOJ, MO paboTe Majioi TPYIIIbI.

3aganme 3. CBoiicTBa hochopa 1 ero COeTUHEHMIA.
®Dochop — HEMETAIT, XUMUUYECKU aKTUBHOE BeliiecTBo (Oembiii P). Ha-
XONIUTCS B CPETHEN YacTH Ieproa. Y Bac KakK UCCIIeoBaTeNleil XMMUIeCKIX
CBOMCTB pocopa 10KeH BOZHUKHYTh BOIIPOC (npobaema): Hanpumep, Kakue
CBOMCTBA — OKUCJIUTEIbHBIE JIM BOCCTAHOBUTEIbHBIE — 00Jiee XapaKTepHbI
s ¢pocdopa?
Cuenaiite cBoe rnpeanoygoxenue — eunomesy (Hanpumep, nis hocpopa
XapaKTepHbI M OKUCJIMTEbHBIE, 1 BOCCTAHOBUTEIHLHBIE CBOMCTBA).
ObocHyiime ceoro eunome3sy (paboma ¢ y4eOHUKOM).
DKcnepumenmansHoe noomeepiicoenue 2unome3sol.
1. Yuenuueckuii demoHcmpauyuoHHbiil onbim: CXUTaHMe KpacHOTO (pocdopa
B K0JI0€ ¢ BO3MYyXOM WUJIU B KOJIOE C KUCI0poaoM. B ko1by npeasaputesbHO
HaJIUTO HEOOJIBIIIOE KOJIMYECTBO BOMIBI.
1.1.0nuiuTe cBOM HAOJIIOAEHUS.
1.2.3anumuTe ypaBHeHUE HabI0qaeMoi xXuMudeckoit peakuuu. Ilosic-
HUTE MEXaHU3M PeaKIIMU ITPY TIOMOIIIY ypaBHEHUH 2JIEKTPOHHOTO OajlaHca.
VkaxuTte posib pocdopa B 3TOM peakinu.
1.3.0meemvme na 6onpocoi:
— 3aueM B K0J0Y, Tae ropei ¢gochop, 1od6aBuim Boay? (4ToOb 00pa3o-
BaBIIUICS TTPOMYKT TOPEHUSI IIPOPearupoBajl ¢ BOIOI)
— K kakoii rpynmne oKCuaoB OTHOCUTCS 0Opa3oBaBIIMiics oKcua dhoc-
dopa (V)?
— Kak 3T0 MOXHO 3KCcnepuMeHTaabHO O0Ka3aTh? (Hanpumep, nobda-
BUTH B BOIY MHIWKATOP, KOTOPHII YKaxKeT Ha TIPUCYTCTBUE KUCIIOTHI)
2. Budeoonvim. BzanmopeiictBue docdopa ¢ Ca i Mg.
2.1.Hab6monalite B3aumogaeicTeue pocdopa ¢ MeTajlaMu.
2.2.3anuimmTe ypaBHEeHE COOTBETCTBYIOIIEH peaKIi1, COCTaBbTE ypaB-
HEHUs 2JIEKTPOHHOTO OajaHca v yKaxuTe pojib hochopa B 3TOi peakinuu.
Coenaiime obuuii 661600 0 NOOMEEPIHCOCHUU SUNOME3bL.
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CaoiicTBa ocopa HaXomAT MPUMEHEHE BO MHOTUX c(epax aesTeb-
HOCTH JTIoNIel. ApTYMEHTHUPYITE 3TO YTBEpKIeHNe (DaKTaMU U3 CBOETO KM3-
HEHHOTO OITbITa:

CsorictBo P MpumeHeHue

5) 3axpenaenue noevix 3nanui
Ipynnot yuawuxcs binoansom omaoenvHole 3a0aHUSL:

3anganne 4. CIITaKku.

CamMoe u3BecTHOE IpuMeHeHre pocdopa — B CIIMUEUHBIX IOJIOBKAX,
OHO OCHOBAHO Ha CITOcOOHOCTH (hochopa B3auMOAEHCTBOBATh C CUJIbHBIMU
OKUCJTATEIISIMMU.

HccnenyiiTe cBoiicTBa cinuek (paboTa B mapax).

1. 3aXruTe CUYKY TpeHHUEM O KOPOOOK.

2. 3anuImTe ypaBHEHUE peaKInU, IPOTEKAIOIIEH TP BOCIUIAMEHEHUH
CMUYKU (padoTa ¢ yY4eOHUKOM).

3. ITosicHUTe MEXaHW3M peaKIIuy IPH TTOMOIIN YpaBHEHUI 3JIEKTPOHHOTO
OanaHca.

4. Eciiu KOpoOOK €O CITMYKaMUu HaMOK, TO 3aKeUb CITMYKU HeJib3s. [Tpo-
BepbTe MIPAaBIWIHLHOCT 3TOTO YTBEPKICHUS Ha OITBITE.

5. OOBSICHUTE C HAYIYHOU TOYKHU 3PEHHUSI, ITIOUEMY OTCHIPEBIITNE CITTIKI
HE 3aroparoTcsl.

Hugopmayus oas ynumens. Bepmonemosa coab ecmynaem 6 peaxiyuio ¢ poc-
@POpoM MOAbKO NPU HAPEGAHUU, YO 00CMUACMCS 3A CHeMm MPEHUsL CYX020
8elecmea o cyxoe eulecmeo. 3axcueamenvHas 20108Ka COCAAHA U3 cepbl,
noamomy 3aeopaemcs oaxce om HeboAbw020 mperus. Ilpu Hamoxanuu cuia
MPeHUs. YMEeHbUIAeMCs, U HYHCHAS meMnepamypa He docmueaemcsi. Kpome moeo,
Oepmonemosa conb 1e2Ko nepexooum 6 pacmeop, maKum 06pazom, npu HAMoKa-
HUU OHA PACMBOPSEMCS U e COOEPICAHUE 8 CRUUEHHOU 20108Ke€ NOHUNCACMCA.

3ananue 5. JIpakoHbI (TOBBIIIIEHHBIN YPOBEHB).

®ocdop obpasyer BonopoaHoe coenmHenune — ras pochun PH,, koro-
DBIii JIETKO OKUCIISIETCSI KUCJIOPOAOM. DTOT ra3 o0pasyeTcsi B Ipupoe npu
pa3I0XeHUU U THUEHUU yMepIIUX opraHu3MoB. [IpakTruecku Bcerna oH
COEPXKUT MpUMech Tudochana — P,H,, KoTopbIil caMOBOCTUIAMEHSAETCS
Ha BO3/yXe. DTO SIBJIEHUE MOPOAUIIO PA3IUYHBIE JIETeHIbI.

Cy11iecTByeT MHOXECTBO CKa30K M (haHTaACTUYECKUX MPOU3BEICHUIA,
B KOTOPBIX MTPUCYTCTBYIOT IPAKOHbI, U3pbITalollye U3 nacTu rmiams. B Ha-
YYHO-TIOMYJISIPHOM XypHajie «XUMUS 1 KU3Hb» ObIJIO JAHO IIYTOYHOE 00b-
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SICHEHV€ BO3MOXHOCTH 3TOTO SIBJIEHUSI HA OCHOBE 3HAHUI 0 XUMUYECKUX
cBolicTBax pochuHa.

1. Cnenaiite cBo€ NpeaNogoXeHue (eunomesy), OTKyAa MOXET B3ITbCS
TJ1aMs B TIaCTU JpaKoHa.

2. O6oCHYITE 3TO MPEANOIOKEHUE.

3. 3anuimuTe ypaBHEHUsI BOBMOXKHBIX pPeaKIiil, 00bSICHUTE MEXaHU3M
MPOIIECCOB MPU ITOMOIIY YPaBHEHUI 2JIEKTPOHHOTO OaiaHca.

4. Ipennoxure Apyroii BO3MOXHBIM BapuaHT O0bSICHEHUSI 3TOro (haH-
TACTUYECKOTO SIBJICHUSI.

Hrpopmauyus ons yuumens: Pocun ¢ npumecwvro oughocghara moxcem odpa-
308amMbCsl 8 NUWEBADUMENLHOM MPAKme OPAKOHA NPU PA3N0NCEHUU OCIAHKO08
cvedennbix opeanuzmos. Ilpu ompoleusanuu dugochan camo8ocnaamensemcs
Ha 6030yxe, u ghochun 3a2opaemcs.

PH,+20,=H PO,
2P,H,+ 70,=2P,0.+ 4H,0

3aganne 6. Dochop — 37IeMEHT KU3HU W MBICITH.
Tak HazBan ochop akagemuk A. E. DepcMmaH, M3BeCTHBIN OTEUECTBEH-
HbII TeoxuMuK. [Touemy?
ChopmymupyiiTe CBOIO TUIIOTE3Y, OOBSICHSIONIYIO 3Ty MBICTH A. E. Dep-
cMaHa.
JokaxuTe MpaBUILHOCTh CBOEH TUIIOTE3bI, UCITOIb3YsT MH(MOPMAIINIO
W3 pa3IMYHBIX UICTOYHUKOB (YUeOHUK, MHTEpHET). OTBEThTE HA BOTIPOCHI:
1. Oxapaktepusyiite posib pocdopa B KUBBIX OpraHU3Max.
2. B Kkakux coeqMHEHUSIX U TIe MOXHO BCTPETUTh (pochop B HEXKUBO
npuponae?
3. CocrtaBbTe cxeMy Kpyropopota ¢ocdopa B 6uocdepe. [MosicHute
TPOLIECCHI Tiepexoia aToMOB (pochopa U3 OMHUX COeTMHEHUI B IpyTHe
B IIpoOIIECCe KPYroBOpoOTa.
VYuaruecst Kaxa0ii TpyIimbl COO0IIAI0T BCEMY KJIaccy pe3yIbTaThl CBOEH
paboThl U OPMYIUPYIOT OOIIIKE BEIBOJBI O XMMUUYECKUX CBOCTBaxX hochopa
U €T0 COCIMHEHUA.

3akioyeHue
CeronHst BOCTpeOOBaH HaydYHO-IIPAKTUYECKUIA XapaKTep 00pa3oBaHusI,
OCHOBaHHBII Ha TEXHOJIOTUSIX UCCIIEAOBATEIbCKOM 1 IIPOEKTHOM AeITe b~
HOCTH y4allIMXCs M HAaIpaBJeHHbBIA HAa CAaMOPa3BUTHE JTUYHOCTU B YCIOBUSIX
texHocdepnl. Onopa Ha HayYHBIA METO/I MO3HAHUS, pacluupeHue chep
MPUMEHEHUS UCCIIEA0BATEILCKOTO METOAA O0YYeHMs — BOT Ta OCHOBA, Ha
KOTOPO#1 BO3BMOXHO (hDOPMUPOBAHUE Y IIIKOJbHUKOB YMEHUI HCCIIEq0Ba-
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TEJCKOU U HpaKTH‘ICCKOﬁ ACATCIbHOCTU, HAYYHOI'O CTWJIA MBIIJICHUA.
COBCpHICHCTBOBaHI/IC 06y‘ICHI/IH JOJKHO ITPOXOAUTH C Y4ETOM OTCYECTBEHHOI'O
OIIbITA IMOJTHOLUCHHOI'O MCIT0Jb30BaHUA B METOAUKE IPEIIoJaBaHuA XUMHUHN
BCCX KOMITOHCHTOB KaK OSOMITMPUYCCKOI'O, TaK N TCOPECTUUYCCKOT'O ITO3HAHUA.
boratbie Tpaaulinuun pOCCHﬁCKOFO 06p330BaHI/IH 1N COBPEMCHHLIC TCHACH-
ou 3a DY6C)KOM ITOKa3bIBaIOT, YTO BLICOKUEC O6paSOBaTCJ’[BHBIC PE3YyJIbTAaThl
JOCTUTAIOTCA TOJILKO ITPU rapMOHUYHOM COUYECTAaHUU (bYHI[aMCHTaI[bHI)IX
1 IMPpUKIaAHbIX TEXHOJTOTUYCCKUX 3HAaHUN B COOCPXKAHUUN O6y‘{CHI/IH.
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PA3JEN 2.
NPENOAABAHWE BUONOMU B YCNIOBUSX OBHOBNEHNS COAEPXKAHUS
OBPA30BAHUS ¥ METOJ,0B OBYYEHUS

2.1. IIpumepHas paGoyasi mporpamMMa 1o OUOJIOTHH, €€ POJib
B OPraHU3aIMH NPoLecca u3ydeHus y4eOHOro npeameTa.
CrtpyKTypa, conepxanue, 0COOEHHOCTH

ITpumepHas paboyas mporpaMmma yueoHoro npeamerta «buosorus» npen-
HazHayeHa JJis odyyaromuxcs 5—9-x KyaccoB (6a30Bblif ypoBeHb) 00111€0-
OpazoBareNbHBIX opranu3aiuii. OHa cocTaBjieHa Ha ocHoBe TpeboBaHMIt
K pe3yJibTaTaM OCBOEHMsI OCHOBHOI 00pa30BaTeIbHOI TIPOTrpaMMBbl OCHOBHOTO
o0111ero 00pa3oBaHus, MPENCTaBICHHBIX B (hefiepaTbHOM rOCyIapCTBEHHOM
00pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO 00I1IeTO 00pa3oBaHMs (YTBEPXKIACH
ITpukazom Ne 287 ot 31 mas 2021 r. Munuctepctsa [Ipocsenienus PO).

Takxe opreHTHpaMu TIpU pa3paboTKe mporpaMMmbl ctaiu: [1puioxkeHue
Ne 1 k ®TOC (mpenmeTtHbie pe3ynbTathl, 2019 1.), TpuMepHas mporpaMma
OCHOBHOTO 00111ero o0pa3oBaHus 1Mo ouojoruu (5—9 knacc) (opodbpeHa
B penakmuy ripotokosa Ne 3/15 ot 28.10.2015 ®YMO), YHUBEpCaTbHBIN
komnudukarop mo 6uonoruu (PUITN, 2021 r.), mpuMepHas rmporpaMmma
BocrniutaHust (omobpeHa perrenreM @YMO ot 02.06.2020).

B npumMepHoit paboueii mporpamme 3a10KeHbl OCHOBHBIE ITOIXO/IBI K 00-
YUYEHUIO IITKOJILHOI OMOJIOTMY Ha COBpeMeHHOM 3Tarie. Kak ToKyMeHT, ompe-
JEJSTIOIINI colepXKaHue U CTPYKTYpy yueOHoro npeameTa «bronorusi» Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl, MpUMepHas paboyasi mporpaMmmMa
COIIEPXKUT BCE HEOOXOMUMbIE KOMITOHEHTBI:

e TIOSICHUTEJIbHYIO 3aMUCKY, BKJIIOYAIOUIYIO OOIIYI0O XapaKTepUCTHUKY,
LIeJTU U3YYEHUST U MECTO Y4eOHOro npeameTa «buosiorus» B yueoOHOM
I1aHe 001Ie00pa3oBaTe/IbHbIX OpraHU3alNiA;

e cojepxkaHue yueOHoro rnpenmMera «buosorusi», pacrnpeneseHHOe 10
rogam uzydeHus (5—9 kjacchl);

e TUTAHWpPYEMbIE pe3yJIbTaThl OCBOCHUSI yueOHOro npeamera «buoso-
T'vsl» Ha YpOBHE OCHOBHOTO OOIIIeTO 00pa3oBaHus (TUYHOCTHBIE, Me-
TarpeIMEeTHbIE, TTPEIMETHEIE);

e TEMaTWYeCKOe IIAaHUPOBaHUe yueOHOTo npeameTa «buosorusi», pac-
npenejieHHoe Mo rogam u3ydeHus (5—9 Kiacchl), ¢ ykazaHueM KOJIU-
YecTBa yUeOHBIX YaCOB Ha M3YUeHME KaXIIOW TeMbl U BUTOB YUeOHOM
JIESITETbHOCTH 00yYaloXxcsl.

IMoscHuTe bHAS 3aNKCKA
buonorusg sasasieTcst 06s13aTeIbHBIM IIpeaAMETOM Ha YPOBHE OCHOBHOI'O

ob1ero odpazoBanus. [IpumepHas padoyasi mporpamMma HampasjieHa Ha (pop-
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MMPOBaHUE €CTECTBEHHO-HAayYHOW TPAMOTHOCTU YYAIlIMXCSI U OPTaHU3ALIUIO
U3y4YeHUsI OMOJIOTUU Ha NeTeIbHOCTHOM ocHOBe. [IporpaMma MoXeT cTaTh
OCHOBOW 111 COCTaBJIEHUS YUYUTEISIMU OMOJIOTMU CBOMX Pa0OUYUX ITPOTpaMM
1 OpraHu3aluy y4eOHOoro rnpoiiecca, MMeeT MPUMEPHBI XapakTep, A0IyCKaeT
BapUaTUBHOCTh. YUUTEISIMU MOTYT OBITh UCITOJIb30BaHbI PA3JIMYHbIE METO-
MIUYECKNe MOAXOAbI K MPEenoIaBaHUI0 OMOJIOTUHU MPU YCIOBUU COXPaHEHUS
00513aTETbHOM YacTH CONEepXKaHUsI Kypca.
B nporpamMMe onpezesieHsl LeJN 1 3aa4d Y4e0HOTO TTpeaMeTa.

e n3yuennst yaeoHoro npeamera «buosorns»
HensMu n3ydeHUsT OMOJIOTHY Ha YPOBHE OCHOBHOTO OOIIETO 00Pa30BaHUS
SIBJISTIOTCST:

o (hopMHMpPOBaAHME CUCTEMBI 3HAHUI O TIPU3HAKAX M TIPOIIECCaX KMU3HEe-
IEeSITeIBHOCTU OMOJIOTMISCKUX CHCTEM Pa3HOTO YPOBHS OpraHM3a-
1107070

o (hOpMHMpPOBAHNE CUCTEMBI 3HAHUI 00 OCOOEHHOCTSIX CTPOCHMSI, K13~
HeIesITeJIbHOCTU OpraHMW3Ma YejloBeKa, YCIOBHUSX COXpPAaHEHUS €ro
3II0POBBSI;

o (hbopMHMpOBaHME YMEHUI TPUMEHSATh METOIBI OMOJIOTMIECKOI HAyKN
IIJIST U3YIEHUST OMOJIOTMYECKHX CUCTEM, B TOM UKCJIe M OpraHU3Ma Je-
JIOBEKA,;

o (hopMHMpOBaHME YMEHUI MCITOJIB30BaTh MH(MOPMAIIIIO O COBPEMEH-
HBIX TOCTUXKEHUSIX B 00JIACTU OMOJIOTUHU U151 00bSICHEHUSI TIPOLIECCOB
W SBJICHUI XUBOW TIPUPOIBI M KU3HEICATEIIBHOCTH COOCTBEHHOTO
OpraHu3Ma;

o (hopMHpPOBaAHNE YMEHUIT OOBSICHATH POJIb OMOJIOTUU B TIPAKTUICCKOM
IeITeIbHOCTU JIIoACH, 3HaueHWe OMOJOTMYECKOrO pa3sHooOpasus
IJIST cOXpaHeHUs 6uocdepsl, TTOCICACTBUS AeITCIbHOCTA YeIOBEeKa
B IIPUPOJIE;

o (hOpMHPOBAHKE SKOJOTUUECKOM KYIbTYPHI B LIEJISIX COXPAHEHMST CO0-
CTBEHHOTO 3I0POBbS M OXPaHbl OKPYKAOIIEH CPE/IbI.

 JlocTizkeHUe 1iesieit obecreunBaeTcs peleHueM CIeIyIoIIX 3aday:

o TIPMOOpPETEHNE OOYJAIOIINMUCI 3HAHUU O KUBOH IIPUpOIE, 3aKO-
HOMEPHOCTSIX CTPOCHMSI, XKM3HEIESITSIIbHOCTA U CpeaooOpasyIonieii
pOJIM OPTaHM3MOB; YeJIOBEKEe KaK OMOCOIMAILHOM CYIIIECTBE; O POJIN
OMOJIOTUYECKOIM HAyKH B IIPAKTUUECKOU AeSITeTbHOCTH JTIONCH;

e OBJIAJICHNEC YMEHUSMU IIPOBOIUTH UCCIICIOBAHUS C UCITOIb30BaHUEM
OMOJIOrMYeCcKOro 000pya0BaHUsI U HAOIOIEHUS 32 COCTOSTHUEM CO0-
CTBEHHOTO OpPTaHU3Ma;

e OCBOEHMUE MPUEMOB PabOThI C OMOJIOrMYECKOi UHPOpMaLIeil, B TOM
YHCIIe O COBPEMEHHBIX TOCTIDKEHUSIX B 00J1aCTH OMOJIOTUM, €€ aHAIN3
U KPUTUYECKOE OLICHUBAHUE;
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e BOCIIUTaHUE OMOJOTUYECKU M IKOJOTMYECKU IPaMOTHOM JIMYHOCTH,
TOTOBOI K COXpaHEHUIO COOCTBEHHOTO 3[10POBbsI U OXPaHbl OKpYyXKa-
IOLIEN Cpelbl.

ConepxaHue yueoOHOro npeamera «buosorus»

B 90-¢e roanr XX Beka B 00y4eHUU OMOJIOTUM TTPOU3OILLIN Cepbe3HbIE Mepe-
MEHBI, KOTOpbIe ObLTH CBSI3aHbI C IeMOKpaTU3alieli 001ecTBa U MU3MEHEHUEM
meseit oopazoBanusi. Ha ocHoBe 3akoHomareabcTBa PO ocHOBHOE oOI1iee
00s13aTeIbHOE 00pa3oBaHMe 3aKaHIMBAJIOCH TI0 UCTEUeHUH 9 Kitacca, B KOTO-
PpBIii OBLIO IEpeHECeHO U3yYeHUE 00X OMOJIOTUIECKIX 3aKOHOMEPHOCTE!
Kak 000011IeHre paHee OCBOSHHBIX CUCTEMaTHIeCKMX pa3ieioB «PacteHus.
baxrepuu. I'pudbl. JIniaitHuKm», « KuBOTHbIE», «HeT0BEK U €ro 370POBbE».
B koH11e 00yueHus 6611 BBeJeH pazaen «OCHOBBI 0011ei OMoI0TUN» U OCY-
IIECTBJICH TIEPEeXO]l Ha KOHIIEHTPUUYECKYIO ITPOTpaMMy 00ydeHUsT OMOTIOTHH.

B npenonaBaHy OMOJIOTUY YCUTATIACh TEOPETHYECKasl COCTaBIISIONIAsT
Kypca (KJIeTouHasi TeopHsi, XpOMOCOMHasl TeOpHsI HacJeICTBEHHOCTH, BOJTIO-
IIMOHHOE YUYEHMeE U JP.), BOCIIPUSITIE KOTOPOil He ObLIO 00eCIIeYeHO TICUXO-
JIOTO-(DU3NOIOTMIECKUMU BOBMOXHOCTSIMM TTOJIPOCTKOB 3TOTO Bo3pacTa. 3a
a0CTPaKTHBIMU TEOPETUUECKUMMU TTPEACTABICHUSIMI YaCTO CKPHIBAJIOCH TTOJI-
HOE HeTIOHMMaHe 00yJaroIMMUCS TTPOUCXOISIINX TIPUPOTHBIX ITPOIIECCOB
U SIBJIEHUI, OTOPBAaHHOE OT MPAKTUIECKUX 3HAHUI. YueOHUKHN 9-ro Kitacca
MHOTUX JIMHUI KOMUPOBAJIY cofiepxkaHue pasaesa ooueii ouonoruu 10—11-x
KJIaCCOB, @ HEKOTOPBIE TIPEBBIIIAIN UX TIO TPYIHOCTH, YTO TIPOTUBOPEUMIIO
MPUHIATTY 00y4eHUST — NOCTYITHOCTU MU3JIOXKEeHUsT y9eOHOTO MaTepuara.

Pesynbraramu Takoro 00y4eHUs CTaIn: TTOJTydeHre 00yJaronMuCs
«TOTOBBIX 3HaHWI1», HETIOHUMaHME W 3a3yOpUBaHNe yueOHOTO MaTepuaia,
HeyMeHWe MPUMEHSITh MOJIydeHHbIe 3HAaHWsI Y YMEHUsI Ha TIPAKTUKE U B TTO-
BCEIHEBHOM XU3HU, OTCYTCTBUE JAESITEIbHOCTHOIO KOMITOHEHTA B O0yYEeHWH,
Hec(hOPMUPOBAHHOCTH HAYYHOTO MBIIIIIEHNMSI. Takoii MoaxXo K MpernogaBaHuio
MpeaMeTa He olpaBIal BO3JIOXKEHHbBIE Ha Hero HaaexXbl. Ero coxpaneHue
B HaIllW THU YaCTO OMPAaBIbIBAETCS CI0XHOCTBIO YCBOSHUS 00111e010IT0-
TMYECKUX 3aKOHOMEPHOCTE! B cTapiieil mkose. M3ydeHne mpakTHIecKu
TaKoro Xxe coaepxaHus B 9 kiacce, kak B 10—11-x kyaccax, paccmatpuBa-
eTCS YUUTEIEM KaK HeKUI «ITpOIeIeBTUICCKIIT» KypC TIepel N3ydeHIeM
«CephEe3HOTO» MaTepuaa.

ConepxaHue yueOHOro npenMeTa «broorusi», mpencTaBieHHOTO B IIPHU-
MepHOIi paboyeil mporpaMMe, OTJIMYAeTCsI HOBU3HOM, M B TO K€ BPeMsI CO-
XpaHsIeT MPEeMCTBEHHOCTh TPAIUIIMOHHBIX MIOIX0I0B B M3yYeHUN OUOJIOTUN
B OTEUYECTBEHHOM cpeHel 1mKoJie. B IKOJbHBIN TTpeaMeT BOo3BpallieHa
JIMHEWHAas CTPYKTypa y4eOHOTO MpeMeTa, OlpaBIaHHast ¢ TOUKU 3PEHUS
TICUXOJIOTUIECKUX OCOOEHHOCTEN JIMIHOCTHU IIIKOJBHUKOB 5—9-X KJ1acCoOB
W HOPMaTUBHBIX TPeOOBaHU K 00513aTeJIbHOCTHU CPETHETO 0011ero 00paso-

61



IIpenodasanue Guoaocuu 8 ycaosusx 00H061eHUA COOEPICAHUsL 00PA306AHUS U MEN0008 00yHenus

BaHWUSI 1T MOJIOZIEX U, He TocTurieii 18-1etHero Bo3pacta (PenepanbHbIi
3ak0H oT 29.12.2012 Ne 273-®D3 (Pex. ot 02.07.2021) «O6 obpazoBaHUMN
B Poccuiickoit @enepanum» (¢ M3M. U I0IT., BeTym. B ety ¢ 01.09.2021).

B tiessix ontuMu3anuy yae0HO# Harpy3Kku B TIpefiejiax MUHUMAaJIbHOTO
o0BeMa yueOHOTro BpeMeH!, OTBOIMMOT0 Ha U3ydyeHue rpenmera « bruomorus
5—9» (238 u.), pacnpeneseHue pa3aeaoB IIKOJbHON OMOJ0TUM U BpEMEHHU Ha
HX OCBOEHUE TT0 KJIaccaM MPOU3OLIIIO CAEAYIOIIUM 00pa3oM:

MPOIEeaeBTUYECKU I pa3es Kypca OUOoJoruu (BBeAEHUE B OMOJIOTHIO):

5 knacc — «Opranusmebl» 1 yac B Heaemto (34 yaca);

CUCTeMaTUYEeCKHUe pa3aesibl Kypca OUOJOTUM:

6 xitacc — «Pactenus» 1 yac B Hezmemo (34 yaca);

7 xknacc — «CucremaTuyeckue rpymibl pacteHuid. ' pudsl. JInimaitHuky.
baxrepuu» 1 yac B Heneso (35 yacoB);

8 kmacc — «KuBoTHBIe» 2 Yaca B Hezemo (68 yacoB);

9 kitacc — «YetoBeK U ero 310poBbe» 2 yaca B Heneo (68 yacos).

Takum ob6pa3om, conepkaHre ydeOHOTo MpeaMeTa CTPYKTYPUPOBAHO T10
TO/IaM Y U3y4aeTcsl 10 CJIeMyIOIINM HallpaBIeHUsIM: BBeJIeHE B OMOJIOTHIO,
OuroJIorusl pacTeHuUit, OMOJOrUsI TPUOOB U TUIIARHUKOB, OMOJIOTUS OaKTepUi,
OMOJIOTUSI XXUBOTHBIX, OMOJIOTHS YesioBeka. Kypc 11KoIbHON OMOJIOrMHU BKITIO-
yaeT TpU OJIHOYACOBBIX pazaesa (5—7 KJ1.) ¥ IBa AByX4acoBbIX pasiea (8—9
KJ1.). O0beM conepkaHus pa3aeaoB ONTUMAJEH ¢ TOUYKU 3PEHUST AUAAKTUKU
CpeIHeil IKOJIbI K BO3PACTHBIX OCOOEHHOCTEN O0YJIAIOIITNXCSI.

B nporpammMe paccMoTpeHa BApUaTUBHOCTh MECTOITOJIOKEHMS IBYX TeM
11t 8 kinacca: «CTpoeHue 1 XU3HeAesITeIbHOCTh OPTaHNu3Ma XUBOTHOTO»
Tema 2 u «CucremaTuyeckue rpymmbl XXMBOTHBIX» TeMa 3. JlaHHBII (hakT
MMO3BOJISIET M30€XKaTh MAa0JJOHHOCTU 1 (hOPMaITLHOCTH B TIPEMOIaBaHUM
OroJI0TUY, CTUMYJIUPYET MeIarornieckoe TBOPYECTBO YUUTENIsI, TTPUIAET
IIKOJIbHOMY OMOJIOTUYECKOMY 00pa30BaHUIO BAPUATUBHOCTD.

Pacrionoxenue yueOHOro Marepuaia B pasiesiaXx CoOTBETCTBYET YPOBHSIM
OpraHU3all1 XNU3HU: KIIETOYHOMY, OPTaHHO-TKAaHEBOMY, OPTaHU3MEHHOMY,
BHUIIOBOMY, OMOIIEHOTHYeCcKOMY. Tak, Ipu pacCMOTPEHUY OPTaHU3MOB KU~
BOTHBIX U3y4YaeTcsl CTPOEHUE XKUBOTHOM KJIETKH, TKaHEl, OPTaHOB M CUCTEM
OPraHoOB, MPOLIECCOB KU3HENESATETbHOCTH, CUCTEMATUIECKIE TPYITITHI XKUBOT-
HBIX, KU3Hb XKMBOTHBIX B TIPUPOTHBIX COOOIIIECTBAX, pa3BUTHE XKUBOTHOTO
Mupa Ha 3eMJie, B3aMMOJICIICTBHE UeIOBEKa 1 KUBOTHBIX. B TakoM e IiaHe
paccMaTpUBAIOTCSl OPTaHU3MBI APYTUX 1IAPCTB KUBOI Mpuponbl. biaromapst
TaKO¥ TOCJIeIOBATETbHOCTU U3YUEHMS CONEPKaHMsT y oOyJatormxcest pop-
MUPYETCS 1IeJIOCTHOE BOCIIPUSATHE MIOHSITUI «OpTraHU3M», «OMOoJIoTHIecKast
CUCTEMay, «MepapXusi» XUBOU pupoas! v ap. ComepkaHue pa3nesioB Kypca
OMOJIOTUM UMEET IKOJIOTO-3BOTIOIIMOHHYIO HAITPaBICHHOCTD.

B npumepHoii paboueil mporpamme (5—9 Ki1acchbl) MPUBOAUTCS PACIIUPEH-
HBIIT TIepeYeHb Ta00PaTOPHBIX M TTPAKTUIECKHUX PAOOT, M3 KOTOPHIX YIUTETh
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JIeJIaeT BBIOOP TI0 CBOEMY YCMOTPEHUIO.

KonnuecTBo 3amiaHupoBaHHBIX padOT I S—7-X KJIACCOB COCTABJISIET 48.
[ToHsATHO, YTO B YCJIOBUSIX OMHOYACOBOTO U3YUEHUSI OMOJIIOTHH TIPOBECTH TaKOE
MX KOJTMYECTBO HE MPECTABISIETCS BO3MOXHBIM. B CBSI3M ¢ 3TUM yuuTe b
BrpaBe 11 hepeHIIMPoBaTh JTadOpaTOPHBIE U MPAKTUYECKKNE PA0OTHI Kak
o0s13aTesibHbIe U HEeoOs13aTeIbHble. O0s13aTe/IbHbIE PA0OThI OYIYT MPOBEIE-
HBI Ha YpoKe B KJlacce. HekoTophbie MmpakTuieckre padoThl yIUTEIb MOXET
PEKOMEHIOBaTh 00yJYaloIINMCsI B KaYeCTBE BHEYPOUHO IESATEIbHOCTH,
OCYIIIECTBIISIEMOI CaMOCTOATEIbHO. Taknm 00pa3oM peasiu3yeTcs peIbsiB-
JisseMoe TpeboBaHMe K MPOIleccy 00y4eHUsI — CaMOCTOSITETbHOE TTOJTydeHIE
3HAHW, BHITIOJIHEHUE HAOMIONEHUI U IPYTUX UCCIIeI0OBATEIbCKUX padboT
B IIPUPOJIE U JIOMAIITHUX YCTIOBUSIX.

WccnenoBaTtenbckue pabOThI B 3aTJITaHMPOBAHHOM 00beMe MPUIAALYT
OMOJIOTUIECKUM 3HAHUSIM ITKOJbHUKOB SMITUPUIECKUI XapaKTep U MO3BO-
JIAT N30€KaTh U3JTUIITHIO BUPTYaIN3aI1io OM0JIOrMYeCKOT0 00pa3oBaHMSl.
B GonbIMHCTBE ciiyyaeB B JaOOPAaTOPHBIX U MPAKTUIECKUX pab0OTax UCTIONb-
3YIOTCST HATypaJIbHbIE OOBEKTHI.

HarnsnHbiM, SIpKUM, 3aTIOMUHAIOIIIMCSI, SMOLIMOHAILHO OKPaIIeHHBIM
JIeJIaloT TIpoliecc 00yYeHUsT OMOJIOTUN 9KCKYPCUM U BUIEOIKCKypcuu. [TycTh
B PEKOMEH/IOBAaHHOM CITMCKE ITPOTpaMMBbI UX HE TaK MHOTO, HO TBOPYECKH
paboTaloINil yIUTENIb UMEET BOBMOKHOCTD ITPEIJIOKUTH HOBBIE TEMbI 9KC-
KYpCHI U TTyTH UX peayin3allii B 3aBUCUMOCTH OT MECTHBIX YCJIOBUI M OCO-
OEHHOCTEl KOHKPETHOTO PeTMOHA.

ITnanupyemMble pe3yJIbTaThl OCBOEHHS Y4€OHOro npeamera «buosgorus»

OcBoeHue yuedbHoro npeaMera «brosorus» Ha ypoBHE OCHOBHOTO OOIIETo
00pa3oBaHUsI JOJKHO 00ecneurBaTh JOCTUXKEHUE TMUHOCTHBIX, METarpe/i-
METHBIX M ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB.

o JInYHOCTHBIE Pe3ybTATHI 00yYeHHS

OcBoeHUe TUYHOCTHBIX U METANTPEAMETHBIX PE3YJIbTATOB BO3MOXHO TOJIBKO
CpencTBaMU MpeaMeTa, MHaAYe OHU OCTalOTCS JIMIIb epeyHeM, (popMaibHO
MpeacTaBlIeHHBIM B paboueil mporpamme. CBsi3b C MPEeIMETHBIM COJEpXKa-
HUEM, Ha KOTOPOM OHM OTPadaThIBAIOTCS U MPOSIBISIOTCS, AaeT Menaroram
peasibHbIe CITIOCOOBI OpraHU3alUK PAOOThI, HATIPABJAEHHOMN Ha X TOCTHKEHUE.

B cBs3u ¢ gemokparnszanueit oo1IecTsa 1 NEPEXo1oM B 00yUeHUH Ha CHU-
CTEMHO-JeSITEIbHOCTHBIN MOIXO0/ MTPOU30IIeIT OTKa3 OT MIOHUMaHUs 00pa3o-
BaHUs KaK MOJyYeHUsI TOTOBOro 3HaHus. Ha cMeHy eMy MpUIUIo MOHUMaHKe
00pa30BaHUs KaK TOCTOSTHUS TUYHOCTH, KaK CPEJCTBA €€ CaMOpeaIn3allii
B XU3HU, B TOCTPOESHUU JIMYHOU Kapbepbl. Pa3BuTHE TUYHOCTU CTAHOBUTCS
MPUOPUTETHBIM.

K nuyHOCTHBIM (LIEHHOCTHBIM) pe3yJibTaTaM 00y4arolUXCcsl OTHOCSITCS
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LICHHOCTHBIE OpMEHTAIINN BBIITYCKHUKOB IITKOJIBI, OTpasKaroIIne MX MHINBU-
IyaJTbHO-JIMIHOCTHEIC MTO3UIINN, MOTUBBI 00pa30BaTeIbHON NesITeILHOCTH,
COLIMaJTbHBIC UYBCTBA, TUYHOCTHBIC KA4eCTBa.

JIMIHOCTHBIC pe3yJIbTAaThI IT0 OMOJIOTMU BKITIOYAIOT: 3HAHNE OCHOBHBIX
MIPUHIIUIIOB W TIPaBIJI OTHOIIEHUS K XWBOM IIPUPOIEC, OCHOB 300POBOTO
00paza XU3HU U 300pOBbeCOEPETraOIIMX TEXHOJIOTHIA; pean3alinio yCTaHOBOK
310pOBOro 00pasa KU3HU; C(POPMUPOBAHHOCTH MTO3HABATEILHBIX MHTEPECOB
1 MOTHMBOB, HAIIPaBJICHHBIX Ha N3YIECHNE KUBOI IIPUPOIBI, MHTEIICKTYaTbHBIX
YMEHUI1 (HOKa3bIBaTh, CTPOUTH PACCYKICHUSI, aHAIM3NPOBaTh, CDAaBHUBATB,
JIeJIaTh BBIBOIEI M JIP.); SCTETUICCKOE OTHOIICHME K KUBBIM 00BEKTaM.

ITpropuTeTHOI B IpeITogaBaHN OMOJIOTUU SIBJIICTCS HEOOXOTUMOCTh
5KOJIOTMIECKOTO BOCTIUTaHUSI, POPMUPOBAHUS KYJIBTYPHI 3M0POBBST, KOTOPHIC
Mpeanojaralor:

OpPUEHTAIINIO Ha IMIPUMEHEHNEe OMOJIOTMUECKUX 3HAHWI TP pelIeHUN
3a7a4 B 00J1aCTU OKpYKalolllel Cpebl;

OCO3HAHME 9KOJIOTMIECKUX TTPOOJIEM U ITyTel UX PEIICHMS,

3I0POBOE MUTAHKE, COOIOIEHUE TMTHEHUYECKUX TTpaBUJI U HOPM, cOaslaH-
CHPOBAaHHBII PesKUM 3aHITHIA 1 OTIBIXa, PeryIspHas (hr3ndecKast akTUBHOCTE;

OCO3HAHME TTOCICACTBUI 1 HETIPUSTHE BPEIHBIX TPUBBIYEK ¥ MHBIX (hOPM
Bpeda ISt GU3NIECKOTO M IICUXMIECKOTO 3M0POBBS;

coOoeHe MpaBUI 0€30ITaCHOCTU, B TOM YHMCJie HaBBIKU 0€30MacHOTO
TTOBEICHUS B IIPUPOTHOM cpere.

BocrmmmratenbHBIe BO3MOXHOCTH IIPEIMETA OIPEAC/ISTIOTCS HaTUIueM
colepKaHusl, HarpaBJIeHHOTo Ha (hopMupoBaHue TUUHOCTU. ComepxaHue
OMOJIOTUM JaeT OOJIBIINE MMEPCIICKTUBBI B BOCITUTAHUY Y O0YJAOIINXCS Ta-
TPUOTU3MA, HAIIMOHAJIEHOM TOPIOCTH, TYMaHU3Ma, TyXOBHO-HPaBCTBEHHBIX
Ka4yecTB, TPaKIaHCKOM mo3unu. bobinoe 3HaueHME 119 (hOPMUPOBAHMS
STUX KaueCTB Y 00YJAIOIINXCS MMEET X 03HAKOMJIEHIE Ha YPOKaX ¢ HCTOpUEH
HaYYHBIX OTKPBITUI, €S TETbHOCTBIO BbIIAIOIIMXCS OTEUECTBEHHBIX YUEHbIX,
MIPOBEICHNE 3JIEMEHTAPHBIX SKCIIEPUMEHTOB, BOCIIPOMU3BOASIINX HAyIHEIE
OTKPBITHS BEJIMKUX MCClienoBaTeieid. st 3Toi ey clieyeT BCIIOMHUTD pa-
ootsl JI. 1. UBanosckoro, H. M. Jlynuna, . 1. Meunukosa, H. 1. ITuporosna,
W.I1. [TaBnosa, 3. B. EpMosbeBoii, >ku3Hb u aesateabHocTb K. Y. CkpsionHa
u 1p. OcobeHHO BaxKHO TIPU (DOPMUPOBAHUH JIMIHOCTHEIX Pe3yIbTaTOB 00-
VUCHHSI ONMPATHCS Ha JIMYHBINA OITBIT O0YJArOIINXCSI, UCIIOIb30BaTh OJIN3KHE
U JOCTYITHBIE IJIST HUX MaTePHUAJIbl, OITBIT PAOOTHI ¢ HOBOI MH(MOpPMAIINCHA.

° MeTanpenmeTﬂme pe3yJbTaThl Oﬁy‘le]-l](lﬂ
B Hacrosiee BpEMA B 06pasoBaH1/m Ipounsolnia OpyueHTalMA Ha ITOAI0OTOB-
Ky 4€JIOBCKA, BJIaACOIIECTO YMCHUEM CaMOCTOATC/ILHO J0ObIBATh U TIPpUMCHATDH
3HaHUA B pa3JIMYHbIX CUTyallUAX, CTABUTb ITIO3HABATC/IbHLIC U O6pa3OBaTe.T[B—
HBIC 3aJa4M, UCKATb 1 HAXOOAUTb HOBYIO I/IH(I)OpMa]_[I/IIO, OCYHICCTBJIATDL €€

64



Pazoen 2

0TOOp U CTPYKTYPUPOBAHUE, UCIIOIB30BATh €€ B TPAKTUUECKOU NEATEeTbHOCTU
u T.1. [Ipobiema hopMUPOBaHUS JUYHOCTHBIX KAUECTB YUAILIMXCS CBSI3aHa
¢ (hopmupoBaHueM yMeHUS yUYUThCs. CIOCOOHOCTh K CAaMOCTOSTEIbHOMY
TMOUCKY 3HAHUI OCTAeTCs YPEe3BbIUAHO aKTyaJbHOU U O KOHLIA HEPEILIeH-
HOM B HACTOSIIIEE BPEMSI.

K memanpedmemnuvim pe3ynbraraM OTHOCST:

e OBJIAJICHUE COCTABJISIOIIUMU UCCIEN0BATEIbCKON U MPOEKTHOM Nes-
TEJbHOCTU, BKJIIOYAsi YMEHUSI BUIETh MPOOJIEMY, CTABUTh BOTIPOCHI,
BBIIBUTATh TUIIOTE3bl, AaBaTh OMPEAEACHUS MOHATUSM, Kiaccudu-
LIMPOBaTh, HAOIIOJaTh, MPOBOAUTH SKCIEPUMEHTHI, NeIaTh BbIBOIbI
U 3aKJIOYEHUs, CTPYKTYpUPOBaTh MaTepuas, OOBSICHSATb, AOKa3bl-
BaTh, 3alUILIATH CBOU UIIEH;

e YMEHUs paboTaTh C pPa3HbIMU HMCTOYHMKAMU OWOJOTMYECKON WH-
dopmanu: HAXOAUTh OUOJOTUYECKYIO MH(MOPMAIIMIO B PA3TAYHBIX
HUCTOYHMKAX (TEKCTe y4yeOHMKa, HAyYHO-TIOIMYJSIPHOW JUTepartype,
OMOJIOTUYECKHUX CIOBAPSIX U CIIPABOYHUKAX), AaHATTU3UPOBATh U Olle-
HUBaTh MH(OpPMALIMIO, MPeoOpa3oBbIBaTh MHGMOOPMAIIMIO U3 OZHOM
(bopMBI B IpyTyio;

e CITOCOOHOCTbH BBIOMpPATh LIEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX
NEUCTBUSX U MOCTYNKaX MO OTHOLIEHUIO K XKWBOU MpPUPOIE, 300pO-
BbIO — CBOEMY U OKPY>KaIOIIUX;

e YMEHUS aleKBaTHO UCIOJb30BaTh PEUEBbIE CPEACTBA ISl AUCKYCCUU
U apryMeHTalluU CBOEU MO3UIIUU, CPABHUBATh Pa3HbIe TOUKHU 3PEHUS,
000CHOBBIBATh CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3ULIUIO.

3HauyeHre MeTarpeAMETHBIX Pe3YyIbTaTOB B 00pa30BaHUU OMpPEaesIeTCs
UX MPUOPUTETHBIM BIIMSIHUEM Ha Pa3BUTUE JIMYHOCTU, UX MO3HABATEIbHOM,
KOMMYHUKATUBHOU U pedyieKCUuBHOM chepamu. MeTanpeamMeTHbIE pe3yib-
TaTbhl — OCBOE€HHBIE oOyvaromumucs Y'Y/l (mo3HaBaTesIbHbIE, PETYISITUBHBIC
Y KOMMYHUKATUBHBIE), 00ECIIeUNBAIOIINE OBIAJEHUE KITIOUEBBIMU KOMIIE-
TEHLIUSIMU, COCTABJISIOIINMU OCHOBY YMEHUST YUUTHCS, U MEKITPEIMETHBIMU
TIOHSATUSIMU.

O HeoOXOAMMOCTH BKJTIOUEHUS B KOHTPOJIb METAMPEIMETHBIX PE3YJIbTaTOB
CBUIIETEIBCTBYIOT JaHHBIE MeXIyHapoaHbIX UccienoBanuit TIMSS u PISA,
B paMKax KOTOPBIX OLIEHUBAETCS CIIOCOOHOCTD BBIITYCKHUKOB IIKOJIbI TIPUME-
HSITh MTOJTYYeHHbIEC 3HAHUSI 1 YMEHUS B TUYHOCTHO U COLIMAIbHO 3HAUYMMBbIX
CUTYalMSIX, BBIXOASIINX 32 TIPENEsIbl YACTO YUEOHBIX.

e IIpeamMeTHbie pe3yabTaThl 00y4eHHs
ITpenmeTHbIe pe3yIbTaThl O OUOJIOTUY JOCTUTAIOTCS B Mpoliecce u3yde-
HUsT ipenMeTa «buosorusi». OHM BKJTIOYAIOT OCBOCHHBIE 00YyUYalOIIUMUCS
Hay4YHbIe 3HAHMSI, YMEHUS U CTIOCOOBI AeiicTBmii. [IpenMeTHBIE pe3yabTaThl
MpeNCTaBIeHbI B TPOrpaMMe 10 TojaM 00ydeHH sl U OTpakaloT TpeOOBaHUS
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K pe3yJibTaTaM 00yJalolnxcsi, OCBOMBIIMX IIPOrPaMMy OCHOBHOTO OOIIIETO
00pa30BaHMsI, KOTOPBIE COOTHOCSITCS C «YHUBEPCATbHBIM KOTU(HKATOPOM
1o 6uoyiorun» [4].

[TpeameTHBIE pe3yIbTAaThl BKITIOYAIOT B CE0s:
o OBJIAIEHUE OOYYAIOIIUMUCS HAYYHOW TEPMUHOJIOTHEN, KITIOUYEBBIMU

TOHSTUSIMU, METOIAMU TTO3HAHUSI OMOJIOTMUECKO HayKW, HAYYHbI-
MM TIPEJCTABICHUSIMU O KJIIOUEBBIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEO-
pUsIX OMOJIOTMU, HAYYHBIM TUTIOM MBIIIIJIEHUS;

OCBOCHUE 00YyUYaIOIIMMUCS B X0 M3y4eHUs y9eOHOTO ITpeIMeTa CIie-
MUIECKUX YMEHUI 1)1 JaHHOI TIpeIMeTHOI 001acTi, BUOB Jesi-
TEJTHLHOCTH T10 TIOJTyYEHUIO HOBOTO 3HAHUS B paMKaX yueOHOTO TMpeji-
MeTa, ero Mpeodpa3oBaHUIO0 U IPUMEHEHUIO B TIPUBBIYHBIX U HOBBIX
CUTYaIIUSIX.

KoHkpeTusupyeM npedmemuuie peyabmanmsi OCBOCHUS mipenmMeTa «buo-

JIOTUSI», CMBICJI KOTOPBIX 3aK/ITI0OYACTCS B CIICAYIOIIEM:
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e B Pa3BUTHM IMIPEACTABICHUI O XXWBOI IIPUPOIE, €€ YPOBHEBOI opra-

HU3alUU U IBOJIOLIMHU, B3AUMOCBSI3SIX XUBOW U HEXUBOW MPUPOIBI
KaK OCHOBBI (DOPMUPOBAHMUS €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

B CUCTEeMaTU3alluM CBEIEHUIl O OMOJIOTUYECKUX 00BEKTax, Mpolec-
cax, SIBJIEHUSIX B (popMe OUMOJIOTUYECKUX TEOpUii, 3aKOHOB, 3aKOHO-
MEPHOCTE!, TUIIOTE3 U OBJaIeHUU MOHITUIHBIM armnapaToM 61oJio-
TUH;

B MPUOOPETEHUHN OIbITA UCTOJb30BAHUS METONOB OUOJOTUYECKON
HayKU U TIPOBEACHUU HECIOXHBIX OMOJOTUYECKUX IKCIIEPUMEHTOB
IS U3YYEHUS XKUBBIX OPTAHU3MOB U Y€JI0BEKA, IKOJIOTUYECKOTO MO-
HUTOPUHTA B OKPYXAIOUIEN Cpelie;

B (OPMUPOBAHUU OCHOB 3KOJIOTMYECKOU IPAMOTHOCTU: CITOCOOHO-
CTU OLIEHUBATh MOCJEICTBUS NEATEIbHOCTU 4eJoBeKa B MpUpPOIE,
BJIMsIHUE (DaKTOPOB pUCKa Ha 3[I0POBbE YEJOBEKA; BbIOOPA LIEJIEBBIX
U CMBICJIOBBIX YCTAHOBOK B CBOMX JEUCTBUSIX U MOCTYMKAX IO OTHO-
LIEHUIO K XUBOU MPUPOJE, CRBOEMY 3M0POBBIO U 3I0POBbIO OKPYXKato-
1LIUX; OCO3HAHUSI HEOOXOAUMOCTH AEMCTBUI IO COXpaHEHU IO O1Mopas-
HOOOpa3usl U MPUPOAHBIX MECTOOOUTAHUM PACTEHUI U XKUBOTHBIX;

B (hOPMUPOBAHUU MPEICTABICHUI O 3HAYEHUU OMOJIOTMYECKUX HayK
B pELIEHUM TPOOJIeM HEOOXOMMMOCTU PallMOHAIBHOTO MPUPOIO-
MOJIb30BaHUS1, 3aLIATHI 3T0POBbS JIOJEI B YCIOBUSIX OBICTPOTO U3ME-
HEHMUS SKOJIOTUYECKOTO KaueCTBa OKPYXKAIOLIEH CPEIbl;

B OCBOCHUM TMPUEMOB OKa3aHWs MEPBOM IMOMOIIM, pallMOHATbHOMU
OpraHu3aluu Tpyaa U OTAbIXa, BbIpAlIMBAHUS U PA3MHOXEHUS KyJIb-
TYPHBIX PACTEHUI U TOMAIIIHUX XXUBOTHBIX, YXOJa 32 HUMU.
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CbopMHPOBAaHHOCTb MPEIMETHBIX 3HAHUI U yMEHUIA 1T0 OMOJIOTUM KOHTP-
OJIUpYeTCs 3alaHUSIMU TEKYIlel, TeMAaTUYECKOW 1 UTOTOBOM aTTeCTalluu,
rocynapCcTBeHHOI utoroBoit arrecranuu B popme OI'D u EI'D.

ITpumepHOe TeMaTHYECKOE MJIAHNPOBAHUE

TIpennoxeHHOe B TpUMEPHOI paboyeil mporpaMMe TeMaTUYECKOE TJIaHU-
poBaHue y4eOHOro MaTepurasa MpeAcTaByIsieT COOO0 MOE3HbII 1T TpaKTuye-
CKOI1 1eITeJIbHOCTU YYUTENSI JOKYMEHT. B HeM JeTanu3upoBaHo cofepkaHue
KaX10il KOHKPETHOU TeMbI, TPUBENEHO KOJMYECTBO YACOB, OTBOAUMBIX Ha €€
n3ydyeHue. Tem He MeHee, UcXos U3 uMetolmxcs B @enepaibHOM NepedHe
yueOHukoB (MunnpocseueHus, npukas 254 ot 20.05.2020), cuutaem, 4To
TakKoe pacnpeneieHue y4eOHbIX YaCOB TOJKHO HOCUTh PEKOMEHIaTeIbHbIA
Xapakrep.

B TeMaTtryecKkoM MIaHUPOBAHUU MPUBENEHBI OCHOBHBIE BUIbI y4€OHO-
MO3HABATEIbHON AESITeIbHOCTU, KOTOPbIE OCBAUBAIOTCS YYAIIMMUCS TIPU
U3YYEHUU KaxXaou TeMbl Kypca. Tak, HanpuMep, B TeMe «Oropa v ABKEHKE»
MPUBEACHBI CAETYIOUIME BUIBI AeSITeIbHOCTU: «OlieHUBaHUE BIUSHUS (HaKTO-
POB pHUCKa Ha 37I0pOBbe UeJIoBeKa», « BhIsIBJIeHUE TTPU3HAKOB TUIOCKOCTOTIHST
U HapYyUIeHWs] OCAHKU, 00CYXXIeHUEe TOTyYeHHBIX pe3yIbTaToB», « HabmoneHue
MepeaBKEHUS B BoJe UHGDY30pUM-Ty(PeTbKU U UHTEPIPETALIMS JaHHBIX» U [Ip.

TlepeurcieHHbIE OCHOBHbBIE BUABI IEATEIBHOCTH O0YYaIOIIMXCS YUYUTEb
MOXET KOMOMHUPOBATH [0 CBOEMY YCMOTPEHMUIO B 3aBUCUMOCTU OT YPOBHS
TOATOTOBKHM IIKOJIBHUKOB M B LEJSIX pean3aunu 1uddepeHIIMpoBaHHOTO
MoaXo0a K uX 00y4eHMUIO.

TemMaTuueckuii TUIaH Ha OCHOBE MPOMUCAHHBIX OCHOBHBIX BUIOB YU€OHOI
eI TeIbHOCTU 00y4YalolIUXCs TTO3BOJSIET OTCIEXKUBATD TOCTUXKEHUS JINY -
HOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00pa30BaTEIbHOM
JEeITeIbHOCTU 00yJYaronuxcs mo ouosioruu. JesaTeabHOCTHBIN MOAXO0, 3a-
JIOXKEHHBII B TeMaTUUYECKOM IJIAaHUPOBAHUHU, MIO3BOJISIET YUUTENIO OTOMPATh
3aaHKsI, C TOMOIIBIO KOTOPBIX BOBMOXHO TUATHOCTUPOBATH JOCTUXEHMUS
obyyaromuxcs B 00pa3oBaTeIbHOM MTPOLIECCE.

Hcnonb30BaHue pa3IMYHbIX BUTOB ACSITEIbHOCTH Ha YPOKE CIIOCOOCTBYET
XOpOolLIeMY 3alIOMUHAHUIO YYEOHOTO MaTepuaia 00yJaloIMMUCs, aKTUBU -
3allMM BHUMAaHWS, 3aMeIJIEHUIO TIporieccoB yTomnieHus. [Tpu dopmuposa-
HUU UCCIIENO0BATEIbCKUX YMEHUI 00JIbIIIOE 3HAYEHNE UMEIOT HAaTypabHbIE
OOBEKTHI XKUBOW MPUPOAbl. YyBCTBEHHOE BOCIIPUSITUE OOBEKTOB KUBOU
MPUPOIbI, MPOBEACHUE HAOIIOJEHU U TOCTAHOBKA SKCIEPUMEHTOB MPU-
BOJAT K (DOPMUPOBAHUIO METOIOJIOTUYECKUX 3HAHUI U YMEHU I, YCUTTUBAIOT
MOTUBAIIUIO K U3YYEHUIO OMOJIOTUU, TJIAaBHBIM MTOOYKAAI0IIUM (haKTOPOM
KOTOPO SIBJSIETCS UHTEPEC K y4eOHOI MTO3HABATEIbHON eI TeIbHOCTH

VYue6Hbii ipenmMeT «buonorusi», cornacHo BHeceHHBIM B DT'OC OO0 us-
meHeHusM (ITpuka3z Munnpocemerust PO No 287 ot 31.05.2021), moxer
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OBITb JOTOJHEH U3YyYeHUEM YUEOHbBIX KypCOB U MoayJeii. B aToM ciyyae Te-
MaTUYeCcKOoe MIaHMPOBaHUE y4eOHOro MpeaMeTa OyaeT Heu30e:KHO MEHSIThCS
C YY4ETOM MECTHBIX YCIOBUM.

Hcxons 3 coaepkaHus BceX MEepeUUCAEHHbBIX TOCYIapCTBEHHbBIX JOKY-
MEHTOB B chepe 00pa30BaHUs, MbI BBIIEIUIN HEKOTOPbIE HAanboJiee COBpe-
MEHHBbIE U TIPUOPUTETHBIE MOAXOAbI K 00YUEeHIO 00yUYalolIuXcsl OUOJOTUH,
KOTOpbIE OCHOBaHbI Ha (DOPMUPOBAHUU ECTECTBEHHO-HAyYHOM 'PaMOTHOCTH.
K HuM oTHOCHUM:

e (popMHUpOBaHHE MNPAKTUUYECKOIO MPUMEHEHMSI €CTECTBEHHO-Hay4-
HBIX (OMOJOTUYECKUX) 3HAHUI U YMEHUIA;

o (hopMHUpOBaHNWE YMEHUII CAMOCTOSTEbHO IMOJIyYaTh 3HAHUS, pabo-
TaTh ¢ pa3HbIMU BUJAMU MH(POPMALIUU, YMETh UHTEPIPETUPOBATh €€¢;

e (popMuUpoBaHUE METOAOJOTMYECKUMX 3HAHUM, YMEHUI MNpPOBOIUTH
y4yeOHbIEe IKCIIEPUMEHTbI U UCCJEN0BaHUS, UBMEPEHUSI, MOJAEIUPO-
BaHUe.

e (hbopMUpoOBaHUE MPUPOIOOXPAHHBIX U 310pOBbecOEeperalonux KoM-
MEeTeHIIUN.

JlaHHBIE TTOAXOAbI OYAYT peaJiM30BaHbl B METOIMKE YUEOHOTO TTpeaMeTa
«buosorus».

2.2. ®opMupoBaHNe INIAHAPYEMBIX Pe3YIbTATOB 00yUeHHs B Kypce OMOJIOTHH
B 5—9-x Kiaccax

dIroC 000 u mpumepHas pabodas IIporpaMma 1o 61uojjoruu 5—9-x
KJIACCOB OIIPEIEISTIOT OCHOBHEIE TNTAHUPYEMBbIE PE3YIbTaThl OOYUCHUST —
JIMYHOCTHBIE, METaIlpeAMETHBIC U TIPEIMETHBIC, KOTOPBIE TTPEACTABICHBI
B BHJIe YMEHUIA, KOTOPBIMU TOJKEH OBJIAETh KaXKIbIi YICHUK.

dopmupoBaHNe TNIAHNPYEMEIX Pe3yJIbTaTOB IIPOUCXOIUT B IIpoliecce
OpTraHU3al YIUTeJIeM OMOJIOTUH YIeOHOTO IPOoIIecca, B peaan3alui KO-
TOPOTrO HEOOXOIMMO YUIUTHIBATH OCHOBHEBIE ITOAXOIbI, HCIIOJIB30BAaHHBIC TP
pa3paboTke MPUMEPHOU paboueil mporpamMMsl.

Pabouast mporpaMMa, IToMUMO TIOSICHUTEIBHO 3aITMCKU U pa3pabOTaHHOTO
conepxKaHusI yIeOHOTO MaTepHaia, BKIIFOUaeT TeMaTHIeCcKoe TIaHpOBaHue,
KOTOPOE ITOMOXKET YUMTEITIO, C OTHOM CTOPOHBI, OCYIIECTBIATh NeTATU3UPO-
BaHHBIN ITOIXO/ K OTOOPY ComepKaHUsI yIeOHOTO MaTepraia 110 KOHKPETHBIM
TeMaM ¥ TeMaTUIeCKUM OJI0KaM, C IPYTOil, OIMMpPaThCs Ha BBIIEJICHHBIC B TC-
MaTHYECKOM TIJIAaHUPOBAHUY OCHOBHEIE BUIHI IESITEIBHOCTHA 00YJaIOIIIXCS],
MpeACTaBIeHHBIC TAKXKE TT0 TeMaM U TeMaTUICCKUM OJIOKaM. DTO MO3BOJIUT
YUMUTEIO UCITOIb30BaTh B yueOHOM Ipoliecce HauboJiee 3¢ GheKTUBHbBIE Me-
TOAbI OOYUEHUSI, pa3BUBAIOIINE ITO3HABATEIBHBIN MHTEPEC 00YIAIOIIUXCST
U TIpeAIToIaralme HaJJudre IMTOMCKOBOM AesITeTbHOCTH.
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BaxHoii cocTapisitoleil miaHUPYEeMbIX PE3yJIbTaTOB HE TOJbKO OUO-
JIOTUYECKOTO, HO M (DU3UYECKOTO U XUMMIECKOTO 00pa30BaHUSI SIBIISIETCS
(opmupoBaHue ecrecTBeHHO-Hay4yHol rpamoTHocTy (EHT') Kak nHTerpa-
TUBHOTO pe3yJIbTaTa N3yYeHUsT €CTECTBEHHO-HAYUYHBIX yYEOHBIX TIPEIMETOB.
EcrecTBeHHO-Hay4YHasi TpPaMOTHOCTh OTIpeessieT CIIOCOOHOCTh YeoBeKa
TPUMEHSITh €CTECTBEHHO-HAYYHbIe 3HAHUSI U YMEHUS B PEaJTbHBIX XKU3HEH-
HBIX CUTYAIIMSIX, CBI3aHHBIX C IPAKTUIECKUM TTPUMEHEHUEM JTOCTHMKEHUI
€CTEeCTBEHHBIX HayK. EcTecTBeHHO-Hay4YHasi TpPaMOTHOCTbD TIpeIioaraeT
HaJIM4YWe CJIEIYIOIINX KOMITETEHTHOCTE:

e HAYYHO OOBSICHSITD SIBJICHUSI;

e TIOHMMAaTh OCHOBHBIE OCOOEHHOCTU €CTeCTBEHHO-HAYYHOTO HCCIIe-

JIOBaHMS;

e MHTEPIPETUPOBATH TaHHBIE U UCTIOIB30BaTh HAYYHbIE TOKA3aTeIbCT-
Ba JIJIST TIOJTyYeHUSI BBIBOIOB.

Kaxnast n3 BblIeJIeHHBIX KOMITETEHTHOCTE! BKITIOYAET YMEHMUSI, KOTOPbIE
COOTBETCTBYIOT TpeOOBaHUSAM K METAIPEAMETHBIM U TTPEIMETHBIM Pe3YJib-
TaTaM ocBOeHHUS obpasoBatesbHOI mporpaMmMbl DT'OC OO0 ecTecTBEeHHO-
HaYYHBIX YI€OHBIX MIPEAMETOB.

Hanpumep, yanBepcasibHble no3HaBaTeIbHbIE NEiiCTBHS BKIIOYAIOT: TTPOBE-
JIeHUEe dKCIIepuMeHTa, (hPOpMUPOBAHKE TUTIOTE3bI, OIICHUBAHUE HA IIPUMEHU-
MOCTb MH(OPMAIIUK, TTOJTyYeHHOH B XO/Ie IKCIIEPUMEHTA; CAMOCTOSTEIbHOE
(bopmynupoBaHue 0000IIIEHNST U BBIBOIOB 1O Pe3yIbTaTaM MPOBEIeHHOTO
HaOJIIONICHNS, OTTBITA, UCCIIEIOBAHMS; BBISIBIIEHNE IPUIMHHO-CIIeICTBEHHBIX
CBsI3el MPY U3yYeHUU SIBJICHUI U TIPOLIECCOB; YHHBEPCAIbHbIE PEryJIsiTUBHbIE
JIefiCTBUS BKJIIOYAIOT: BBISIBIICHUE TTPOOJIEMBI [IJIST pEIIeHUs] B XKU3HEHHBIX
U yYEOHBIX CUTYaLIUSIX; BBIOOP criocoba peleHus yueOHO O1oI0rnyecKomn
3a/1a49u U JIp.

Takum ob6paszom, (popMUpoBaHUE ECTECTBEHHO-HAYYHOU TPAaMOTHOCTH
SIBJISIETCSI COCTABHOI YaCThIO TOCTUKEHUSI PE3YJIbTATOB OCBOCHUST OCHOBHOM
o0pasoBaTeIbHOI MporpaMMbl 0OyYaIOLLIMMUCS.

dopmupoBaHUe eCTECTBEHHO-HAYYHOU TPaMOTHOCTH TIpe/IIoJiaraeT
HCIIOJIb30BaHUe yuuTeaeM npobaeMHoro ooydeHus. [IpodiemHoe oOyueHue
OPMEHTUPOBAHO Ha (JOPMUPOBAHNE YCTOMUNBBIX MOTUBOB YUE€HMSI, ITO3HABA-
TEJIbHOM CAMOCTOSITEIBHOCTH O0YJarOIIMXCsI B XO/I€ YCBOSHUSI UMY HAYIHBIX
TOHSITUI, 3aKOHOB, ITPOIIECCOB, SIBJICHUI U CITOCOOOB NEeSITEIbHOCTH.

DTanbl peau3auy MpodJIeMHOTO 00yUeHNS BKIIOYAIOT:

o (hopMyIMpOBaHUE MPOOIEMBI;

e CaMOCTOSITENIbHBIN ITOUCK PEIIEHUs JaHHOM TTPOOJIeMBI;

e KOJUIEKTUBHOE OOCYXIEHUE HalIeHHBIX CITOCOOOB pEIIeHMs, Olle-
HUBaHME UX PAllMOHAJILHOCTHU, HaXOXIEeHNE CJIa0bIX CTOPOH U HEMlO-
CTaTKOB TIPEUIOKEHHBIX BAPUAHTOB PEIlICHUSsI, BeeHUE MounckKa Imy-
Tell UX TIPEOIOICHNSI;
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e CaMOCTOSITEJIbHOE UM COBMECTHOE C YUUTEJIeM MOJBEIEHUE UTOTOB
pelieHus 3a1a4, 000CHOBaHME BHIOOPA JIYUIIIETO PEIIeHUsI, TIPOBEpKa
€ro TIPaBWIBHOCTH.

Hcnonb3oBaHre B 00pa3oBaTesIbHOM MTPaKTUKe YIeOHBIX 3aaHMI, pac-
CMaTpPHUBAIOIINX ITPOOIEMHBIC XK3HEHHBIC CUTYALINH, TS PEIICHUS KOTOPBIX
HEeOOXOIMMO TIPUMEHEHE €CTeCTBEHHO-HAYIHBIX 3HAHWI 1 BEIPAOOTaHHBIX
B XOJI€ X OCBOCHMSI TTO3HABATEIbHBIX M MPAKTUUECKNX YMEHMI, CITOCOOCT-
ByeT (hDOPMUPOBAHUIO €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YUYaIOIIIMXCS.
ITpu 5TOM peub MIeT 0 3agaHNUIX, B KOTOPBIX HEOOXOIUMO TIPUMEHSITH €CTe-
CTBEHHO-Hay4YHbIC 3HAHUS I YMEHUS B PeaTbHbBIX JKU3HEHHBIX CUTYaIUSIX,
HCITOJIB30BAaTh JOCTIIKEHHST €CTECTBEHHBIX HAaYK B OOBSICHEHUH 3aKOHOB,
SIBJIEHUIA U TTpoLieccoB. Takue 3anaHus B y4eOHOM MPOLIECCE MOTYT BBITOIHSATh
KaK IMPOBEPOYHYIO (KOHTPOJBHYI0) (PYHKIIMIO, TaK U (DYHKIIMIO O0YYaIOIIYIO
1 pa3BUBAIOIIYIO.

M3HavanbHO chopMyIupoBaHHasl B TaKOM y4eOHOM 3alaHUU TTpo0IeM-
Hasl CUTyallus BBI3bIBAET y O0yUaIOIIeTOCs MHTEJIEKTYalIbHOE 3aTPYIHEHUE,
KOTOpPOE BO3HUKAET B Pe3yJIbTaTe OCO3HAHUS HEAOCTATOYHOCTH U MPOTH-
BOPEUYMBOCTU CBOMX 3HAHUI 1JIS1 pEllIeHUsI HOBOI y4eOHOM WJIM peabHOM
KU3HEHHOU cHUTyalluu. DTO MOOYKIaeT NIKOJIbHUKA K aKTyaJIn3allui UMeto-
IIMXCST 3HAHUI U TTOMCKY ellle HeM3BECTHOTO 3HAHWsI, OTHOILIEHMS, CIIOco0a
JIEUCTBUS, HEOOXOIMMOTO JUTS PeIIeHNsI KOHKPETHOM IPOOJIeMHOM CUTYaLIVH.
B pesyabTaTe y odyvatoiuxcst popMupyercsi TBOpuecKasi akTUBHOCTb, CaMO-
CTOSITETBHOCTDb MBITIUICHNST, MOTUBALIMS ¥ MHTEPEC K U3yIaeMbIM TTOHSTHSIM,
3aKOHaM, SIBJICHUSIM U mipolieccam. POopMUPYIOTCS TAKME CITOCOOBI IESITENb-
HOCTH, KaK aHaJIN3, CHHTE3, aHAJIOTUS, MHIYKIWS, ICAYKIINS CpaBHEHME,
000011IeHME, KJIacCU(UKALIMS U Ap. YUUTENI0 HEOOXOIUMO JIMIIb HATTPaBISITh
0o0yyalollerocs Ha pelieHrue BO3HUKIIEH y HEro Mpo0eMbl, OpraHU3ys ee
ITOMCK. YUYEHUK CTAHOBUTCS aKTUBHBIM YIACTHUKOM CBOETO OOYUEHUS M KaK
pe3yabTaT y Hero (popMUpPYIOTCST HOBbIE 3HAHMST, OH OBJIAIEBAET HOBBIMU
crnocodaMu NeiCcTBUS.

Taxum 06pa3om, UCTIOJIB30BAHKE B y4EOHOM Mpoliecce 3aAaHunii pobdiem-
HOTO XapaKTepa OpUeHTUPOBAHO Ha (HOPMUPOBAHUE MHTEPECA M MOTUBALIVH,
CTUMYJIMPOBAHUS 00YyJaIOIIMXCS K aKTUBU3AIUK 3HAHWIA, Ha COIECTBIE
Pa3BUTHIO TTOHUMAaHUST CUTYaLIHii, TPEOYIOIINX UCITOTh30BaHUS €CTECTBEHHO-
HAYJIHBIX 3HAHWH [UIST PEIICHUS PeaTbHbIX SKU3HEHHBIX CUTYallHiA.

MexnyHapoIHbIe UCCIeTOBaHNS YPOBHS 1 Ka4eCTBa MOJATOTOBKH 00-
yUaImxcs o01eo0pa3oBaTeIbHbIX IIKOJI TOKA3bIBAIOT, YTO YCBaUBAaEMbIe
POCCUICKMMU IIKOJIbHUKAMU 3HAHUST YaCTO CYIIECTBYIOT N30 TMPOBAHHO
OT MPaKTUICCKUX YMEHUI WM K€ C OOJIBIITUM TPYAOM IIPUMEHSIOTCS MU
B IPAaKTUYECKON NeSITeIbHOCTH. JJ0CTaTOUHO YacTO IMKOJIBHUKH, XOPOIIO
3HAIOIINE 3aKOHBI (DM3UKH, XUMUH 1 OMOJIOTUH, HE MOTYT IPUMEHHTH X Ha
MMPaKTHUKE, He TOHUMAIOT 3HAYeHUS (PU3NMUECKNX, XUMUIECKUX U OMOJIOTH -
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YECKHX SIBJICHUI B KOHKPETHBIX XKM3HCHHBIX CUTYalIHSIX.

Peanm3anmst ncciemoBaTeIbCKOTO METOIa OOyUSHHS B 00pa30BaTeIbHOM
mporiecce TpeaIroaaraeT OpraHu3alnio yueOHOro mporecca Ha OCHOBE aK-
TUBHO ITOMCKOBOM IeATEIbHOCTH YIAIIUXCsl, HATIPABJICHHOM Ha TBOPUYECKOE
YCBOEHUE U IpUMEHEHNE 3HAaHWI Ha IIpakKTUKe. YUeOHbIi mpeameT «buosro-
THUST» TIPEIOCTABIIIET 00YJIAIOIIMCS PEaIbHYIO BO3MOXHOCTh IIPUMEHUTH Ha
MPaKTHUKE ¥ TBOPUYECKU MCITOJIH30BATh 3HAHUS €CTECTBEHHO-HAYYHBIX yue0-
HBIX IIPEIMETOB B HAOIOMEHUSX 1 UcclienoBaHusax. ComepkaHue y4eOHOTo
MaTepHaa 1o OMOJIOTUM CO3IaeT TUIAKTUICCKU aKTUBHYIO Cpedy, KOTopast
CITOCOOCTBYET MPOAYKTUBHON MO3HABATEILHOM 1 MBICIMTEIBHON CaMOCTO-
STEJIBHOCTU 00yYaroIImxcst, popMHUpPYeT UCCIIeT0BATEILCKOE ITOBEICHNE
¥ TaK1e CITIOCOOBI IeATeTbHOCTH, KaK HAaOII0IeHIEe, SKCIIEpUMEHT, U3Mepe-
HUe, oMcaHue, BEIKUCIeHue u ap. Kpome Toro, mocraHoBKa U ITPOBEICHIE
HaOJTIOIEHMS VUTA SKCIIEpUMEHTA CITOCOOCTBYET pa3BUTHIO HaNOOJIee TTOJTHOM
CaMOCTOSATEIIBHOCTH O0YJaIOIINXCS.

BMmecTe ¢ TeM ciiemyeT OTMETUTD, 9TO (DOPMHUPOBAHKE YMEHUIT IIPOBEIe-
HUS €CTECTBEHHO-HAYYHOTO HAOIIOACHMS VTN SKCIICPUMEHTA B IIpoIiecce
00y4YeHUs1 OMOJIOTUY UMeET CBOM 0cOOeHHOCTU. [TocTaHOBKA M MPOBEAEHUE
HEKOTOPBIX HAOIIONEHUI MJIN SKCIIEPUMEHTOB TPeOYeT JOCTATOUHO OOJIBIIIOTO
KOJIMYECTBA BpEMEHM, [TO3TOMY MCIIOJIb30BaHUE UX B YPOUHOU IEATETbHOCTH
3aTPYIHUTEIIBHO. BBITTOTHEHNE TAKMX UCCIIEIOBAaHIIT BO3MOXHO, HAaIIpUMep,
B IIpoIiecce MHIWBHUIYATbHBIX WJIN TPYITIIOBBIX MCCIICAOBATETbCKIX WU ITPO-
€KTHBIX PabOT 00yYaIOIIUXCS C MOCAEAYIOIIUM OOCYKIEHUEM MOJTyYEHHbIX
pe3yIbTaToB Ha ypoke. OpraHu3alis TaKoi IesaTeTbHOCTH Ha YpoKax 4pe3-
BBIUAITHO BaxKHa, IIOCKOJIBKY CIIOCOOCTBYET Pa3BUTHUIO KOMMYHUKATHBHBIX
YV yMeHus IIaHUPOBATh OPTraHU3ALIMIO COBMECTHOI pabOTHI M OIIPENEISITh
B HEil CBOIO POJIb, BEIPaXKaTh CBOM MBICIIA B YCTHOM M IMMCbMEHHOI (hopMax,
COTPYIHMYATH C OMHOKIIACCHUKAMU U B3POCITBIMH.

Wcnonap3oBaHne B yueOHOM IIpollecce 3aIaHuii ¢ MCCIeA0BaTeIbCKOM
HaIIpaBJIEHHOCTHIO U C aKTyaJIbHBIMU JIJIST ITKOJIbHUKOB CIOKEeTaMU MCKITIO-
YaeT MeXaHMIeCKOe BOCITIPOMU3BEICHIE 3HAHWI, pa3BUBACT Y O0YJAFOIITIXCS
CIIOCOOHOCTH B JaJTbHEUIIIEM OOBSICHSITh €CTECTBEHHO-HAYUYHBIC 3aKOHBI,
SIBJICHUS 1 TIPOIIECCHI HA OCHOBE COOCTBEHHBIX PE3YyIbTATOB HAOIIOACHUIA
VUTA BKCIIEpUMEHTOB. BaskHBIM Ha KaXkKIOM BO3PACTHOM 3Talle OCTaeTCs 00-
pallleHre K TMIHOCTHO 3HAYMMOM XKU3HEHHOM CUTYAIIH, YTO U OTIPEICISICT
3aMHTEPECOBAHHOE OTHOIIEHIE YUaIllerocs, eT0 XKeJIaHUe HAUTH ONTUMATBHYIO
MOJIeJTb pellIeHUS aKTyaTu3UPOBAHHOM ITPOOJIEMBI.

Wcnonap3oBanne y9eOHBIX 3adaHUM 110 (DOPMUPOBAHUIO €CTECTBEHHO-
HayYHOU TPAMOTHOCTH, C OTHOI CTOPOHEI, ITO3BOJIICT YUUTEITIO ITOJTYINUTh
MCXOIHYI0 MH(MOpMaLnio 00 YpOBHE U KaueCTBE €CTECTBEHHO-HayYHOM
TPaMOTHOCTH YYaIlIUXCS, C IPYTOi CTOPOHBI, OHA MO3BOJISIET ITPEICTABUTD,
YTO BXOIHUT B CTPYKTYPY U COAEPKaHNE eCTECTBEHHO-HAYIHOM I'paMOTHOCTH,
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KaKue 3JIEMEHTHI SIBJISIIOTCS TPUOPUTETHBIMU, HA UTO TOJKEH OBbITh HAIlpaBJieH
MPOIIECC COBEPIIEHCTBOBAHUS €CTECTBEHHO-HAYYHOW TPAMOTHOCTH yYalIuX-
Cs, a TaK>Ke MO3BOJISIET B JaJIbHENIIIEM OTCAEKUBATh AUHAMUKY Pa3BUTHUS
00pa3oBaTEIbHBIX PE3YIBTATOB OOYJAIOIIINXCSI.

Ucnonp3oBaHne B yueOHOM IIpoLiecce y9eOHBIX 3aJaHUI 110 ECTECTBEHHO-
Hay4YHOW TpaMOTHOCTHU OyIeT ClocOOCTBOBATh (DOPMUPOBAHUIO KOHKPETHBIX
YMEHU, COCTABIIAIONIMX OCHOBHBIE TIPEAMETHBIE U METAIIPEIMETHBIE PE3YJib-
TaThl 00YYEeHMS IIKOJIBHUKOB. BKITIoUueHre B yueOHbII MPOLIECC TAKUX 3aJaHU I
CIOCOOCTBYET MPUMEHEHUIO 3HAHWIA B TOBCETHEBHOM XXU3HU 7151 PEILIeHUS
JIMYHBIX U OOIIECTBEHHO 3HAYMMBIX MTpo0JeM Wi 3agady. OueBUIHO, YTO
YBEJIMYEHUE JOJIU TAKUX 3aaHUI B yYeOHOM MPOLIECCE MO3BOIUT MOBBICUTh
Ka4eCTBO MPEAMETHOU eCTeCTBEHHO-HAYYHOU MOATOTOBKU 00yYaIOIIUXCH.
KoHkpeTHble mpUMepbl UCMIOIb30BaHUS YU€OHBIX 3aJaHUI TTPUBEAEHBI
B pasnene «Metoanueckue pa3paboTKU OTAEIbHbBIX TeM (YPOKOB) OUOIOTUM».

2.3. Meronnyeckue pa3padoTKH OTAEJbHBIX TeM (YPOKOB) OHOJIOTHH

Tema: «CTpoeHue U KuU3HeAEATEILHOCTb PACTUTEIHHOIO OPraHU3Ma».
6 knacc

CTpoeHUe U XKU3HEAEATSIbHOCTh PACTUTEIBHOTO OPTaHU3Ma SIBJISIETCS
OCHOBHOIi ¥ caMOil 06b€MHOU TEMOI1 TTO U3YyYEHUIO YYEOHOTO MaTepuaa
Kypca GMoJIoruu 6 Kitacca. YJanirecst 3HaKOMSITCS € TIpoIieccaMy KU3He e -
SITEJIbBHOCTY PACTEHUI: MUTaHUE, TbIXaHKEe, 0OMEH BEIECTB U SHEPTUU, POCT
U pa3BUTHE, PA3MHOXEHNE, SBISIOIIUMUCS XapakKTePHbIMU TPU3HAKAMU BCEX
>KWBBIX OPraHU3MOB. M3yueHre JaHHbIX TeM (hOPMUPYET y 00YJaIOIIUXCs
OJIHO U3 OCHOBOTIOJIATAIOIIUX MTOHATHI OUOJOTUU: PACTEHUS — KUBBIE OP-
TaHU3MbI. DTO IOHSATHUE SIBJISIETCS OMPENESIONINM KaK B PAa3BUTUU HAYYHOTO
MMPOBO33PEHUS yJalluxcs, Tak U B PopMUPOBaHUYU OEPEXXHOTO OTHOLIEHUS
K PaCTUTEJIbHOMY MUPY U OKPYXKAIOLLIEH TPUPOITHOM CPEE B LIEJTOM.

Tema «CtpoeHue U Xu3HeaesITeTbHOCTb PACTUTEILHOTO OPraHU3May» BKJTIO-
YaeT HECKOJIBKO TeM, OfIHA U3 KOTOpbIX — «[Iutanue pacreHuii». B mpouecce
U3Y4YEeHUS JAaHHOW TeMbl HOPMUPYIOTCS TAKUE MOHSITHUS, KaK KOPEHb, CTpOe-
HME KOPHSI, TT0YBa, TUAPONIOHNKA M MHOTHE npyrre. M3ydaroTcst mporecchl
MMHEPATBHOTO MTUTAaHUS, 000CHOBBIBAETCSI HEOOXOAUMOCTh PAIIMOHATILHOTO
3eMJIENOJIb30BaHUs. PaccMaTpuBaeTcs METO BhIpAIIMBAHUS KYJIbTYPHBIX
pacTeHUl ¢ TOMOIIBIO TEXHOJOTUU THAPONOHUKH.

YueOHblit MaTepra TaHHOK TeMbI IPEAOCTABISET IMPOKHE BO3MOXHOCTH
1151 bOPMUPOBAHUS €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU, TO €CTh CO3AaHUS
YUUTEJIEM CUTYallrii, B KOTOPBIX 00y4YaloIIuecss MOTJIU Obl IPUMEHUTH €CTe-
CTBEHHO-Hay4YHbIE 3HaHUs U yMeHUs1. VIcrionb30BaHMe yUUTEEM Ha YPOKax
OMOJI0TUU METOIOB MPOOJIEMHOTO O0YYeHUS IOMOTAET yYallluMCs YBUIETh
BO3MOXHOCTU TPUMEHEHUS 3aKOHOB, SIBJIEHUI U MPOIIECCOB B PeaibHbIX
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XKW3HEHHBIX CUTYyalUsIX, GOPMUPYS TAKUM 00pa30oM UHTEPEC U MOTUBALIAIO
IIKOJIbHUKOB K OOYyUEHUIO.

B npumepHoii paboueil mporpaMme OCHOBHOTO 00111ero 00pa3oBaHus
«buonorus» [3].

Ha usyuenuie Tembl «IIutanue pactenmii» oTBoguTCs § yacoB. [Ipemiaraem
CLIeHapUil ypoKa Mo MUHEPATIbHOMY MUTAHUIO PACTEHU, TTOUBE U €€ TUI0H0-
ponuto. [Ipemiaraemas B mporpaMme BapuaTUBHOCTD JaeT YUUTETIO BO3MOX-
HOCTb JIOTOJHUTEbHO UCTIOIb30BaTh Yac yuebHoro BpeMeHu. [Ipencrapisiem
TaKXe CLIeHapuii ypoKa-MpakTUKyMa Mo TeMe «I MIpornoHuKa, opraHu4ecKue
¥ MUHEpaJIbHbIE yo0peHust». [Ipemnaraemele cieHapUK YPOKOB MTOKA3bIBAIOT
BO3MOXHOCTb UCTIOJIb30BaHUS COIEPKaHUS y4eOHOTO MaTeprasa OuoJIoruu
1151 GOpMUPOBAHUS €CTECTBEHHO-HAyYHOU rpaMOTHOCTH OOYJYaIOIIUXCS.

Tempt ypokoes:
Kopens, ero ctpoeHue u GyHKIIUN
PocT xopHs
BunousmeHeHne KopHei
MuHepanbHOE MUTaHWE PACTEHUI, TOYBA U €€ MIOA0POAUE
T'uaponoHuka, opraHMYecKre 1 MUHEpaJIbHbIE YTOOPEHMS
TloGer, ero ctpoeHue
PocT u pa3Butue nodera
CtpoeHue u hyHKIWY JIUCTa
BosznyniHoe nuraHue pacteHUit — (DOTOCUHTES

WX AN R L=

Cuenapuii ypoxa 4

Tema ypoxa: MUHEPAJTBHOE IINTAHUE PACTEHUMN,
ITIOYBA, EE IIJTIOJOPOJIUE

Tun ypoka: ypoK OTKPBITUSI HOBBIX 3HAHW, YMEHU, HABBIKOB (YPOK-
Hucceq0BaHue).

Cmpyxmypa ypoka: 1 — opraHU3aIIMOHHBIA MOMEHT; 2 — TTOJIydeHUE
HOBBIX 3HAHUWI IMyTeM TIPOBENEHUST TaOOPATOPHOTO OIBITA; aKTyaTu3allust
paHee U3y4eHHOTOo Y4eOHOTro MaTepraja U YCTAaHOBJIEHUE MEXITPEIMETHBIX
CBsI3eli ¢ y4eOHBIM MaTepuaioM npeameToB «I'eorpadus», «TexHomorus»;
3 — u3yyeHre HOBOTO MaTepuaia C IPUBJIEUEHNEM JIMYHOTO OTTbITA YUaIIIMXCS
(mouckoBag 6ecena); 4 — MoaBeIEHUE UTOTOB U PeIEKCUS; S — UHCTPYKIIMS
K TOMaITHEMY 3a/IaHuIO.

Ileaw ypoxa: bopMupoBaHe TTOHSTUI «<MUHEpaJbHOE MUTaHUE», «[T0YBa
U ee TUTOI0OPOINE»; Pa3BUTUE HABBIKOB CAMOCTOSITEIbHOM U TPYIIIOBOI pa-
0OTHI B TIpo1iecce MTPOBENEHMS JITAOOPATOPHOTO OTIBITA.
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IIpeomemnvie pezyavmamol 06y4enus

3uanuesvtii Komnonenm: copMUPOBATH TTOHITHE «MUHEPATLHOE ITUTA-
HHE»; 3aKPEITUTE ITOHATHE «IT0YBA U €€ TIOJOPOINES.

Jleameavnocmubtii Komnonenm:

— YMeTb OINMCHIBATH MTPOILIECC MUHEPATTLHOTO MUTAHNSI;

— pacmo3HaBaTh TUIIBI ITOYBEI, CPAaBHUBATh UX, YCTaHABIMBATH IIPU-
YUHHO-CJIEICTBEHHBIE CBSI3U MEXIY TUIIOM TTOYBBI U €€ TIJI0JJOPOIH-
€M, JIeJIaTh BBIBOJIBI;

— yMeTb IIPOBOINTH HAOIMIONEHUS U SKCIIEPUMEHTHI, IeJ1aTh BEIBOIIBI;

— paboTaTh B COCTaBe MUHM-TPYIIIIHI.

Hcnoavsyemote memodsi: TIpOOIIEMHOE U3JIOKEHUE C DJIEMEHTAMU TUCKYC-
CUU U UTPOBBIX CUTYALIUI, UCCIENOBATEbCKUI METO/I.

Ob6opyodosanue: KOMITbIOTED, SJICKTPOHHAS TOCKA, MYJIBTUMEIUITHAS TIpe-
3eHTanus1 «MuHepaibHOE TMTaHWE PACTEHUIT», 00pa3IIbl TUTIOB TTOYB, 000-
pyIoBaHUeE IJIsT TPOBENEHUSI IEMOHCTPALIMOHHOTO OTIBITA IT0 MUHEPAIIbHOMY
MMUTAHUWIO PACTEHUIA 1 OTTBITOB IO OTPE/IeIEeHUIO COCTaBa U CBOMCTB IMOYBHI,
TaOJULIBL.

Xon ypoxka

1) OpraHu3anMoOHHbIA MOMEHT

B nensix aktBr3aLMu Mo3HABATEIbHOM AEATEIbHOCTA 00YUaIOIIMXCsl He-
00XOIMMO MOCTaBUTh HECKOJILKO MTPOOJEMHBIX BOITPOCOB, KOTOPbIE TTOMOTYT
UM MOOMJIM30BaTh UMEIOIIMECS 3HAHUS U MPAKTUUECKUIA OMBIT.

— Tlouyemy nmouBa HeoOXoaMMA JJISI X)KU3HU PACTEHUIA?

— TlouyemMy oT pabOThI MaJIEeHbKMX KOPHEBBIX BOJIOCKOB 3aBUCUT KU3Hb

LIeJIOTO pacTeHus ?
— TIlouemy nepen nmocaakoi pacCTeHU B MOYBY BHOCSIT MEPETrHOMN?
OTBETHI HAa 3TU BOIIPOCHI YUYallIMECS TTOaydaT B X0/1e MPOBEJAEHUSI ypoKa.

2) ITosyyeHune yyanmMmcs HOBBIX 3HAHHMIA B TIPOIIECCE TEMOHCTPAIMN YIUTEIEM
OMbITA M MYJIbTUMEIHIHOI Mpe3eHTanuu « MuHepaJbHOe MUTAHuEe PACTEeH >

3HaHUS 0 MUHEPATBHOM MTUTAHUM PACTEHUI yJaIrecst OJKHBI TIOTyIUTh
Ha OCHOBE ITPOBEIEHHOTO IEMOHCTPAIIMOHHOTO OITbITa, JOKAa3bIBAIOIIETO, YTO
KOPHM TTOTJIONIAIOT BOAY M MUHEPAJIbHBIE COJIM. JIJIST 3TOTO yUUTENI0 MOXHO
TIPOJIEMOHCTPUPOBATH OIBIT C HAOTIONECHUEM 32 YBSIIIIMM paCTeHUEM, TI0CTIe
TTOJIBa UM HAOJTI0IeHNEe 32 KOPHEBBIM JIaBJieHUeM (Ha Cpe3aHHBIX CTEOJISIX
Oasib3aMUHA WJTW JPYTOTO PACTeHUSI. ).

B pesysbrate MpoBeIeHHOTO OIbITA YUalluecs e1aloT BBIBO O TOM, UTO
KOpEHb IMOorJIoaeT Boay. Jlanee repes yJaimMucst CTaBUTCS TpodieMa: 4To
TIOTJIOIIAaeT KOPEHb U3 TIOUBBI BMECTE C BOIOM?

Yuurenb [eMOHCTPUPYET MYJIbTUMENTUIHYIO Mpe3eHTalnio. C ToMOoIIbo
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KOPHEBEIX BOJIOCKOB pacTeHHE ITOTJIONIAET M3 ITOUYBEI BOIY C pACTBOPEH-
HBIMU B HEi MUHEPaAIbHBIMHU COJISIMU, TO €CTh OCYIIECTBIISIETCS TIPOLIECC
MUWHEPaJIbHOTO TNTaHMs. B mouBe comepxKaTcst pa3IlyHbIe 2JIEMEHTHI, HO
He BCe OHM HYXXHBI pacTeHMsIM. Kakwe e BelllecTBa HCOOXOIMMBI UM JUIST
MUWHEPAJTBHOTO MUTaHU? YUYeHBIMU ObLUIN TIPOBEICHBI MHOTOUKCIICHHEIC
OIBITHI IO YCTAHOBJIEHUIO 3TUX BellecTB. OKa3anoch, YTO 3TO a30T, hocdop,
KaJIMii 1 HEKOTOPBIE APYTHE BEIleCTRA.

3) N3yyeHune HOBOTO MaTepHAJIa C MPUBJIeYEHHEM JIMYHOTO ONMbITA YIAIUXCS
(moucKoBas AUCKYCCHS, OTBITHI)

Ha ypoke ucnosb3yloTcs 3J1eMeHThl TOMCKOBOW IUCKYCCHUU, OTIBITHI.

Yro xe coboit mpeacTaBisieT moyna?

TTouBa — 5TO BepXHUIA CIOU 3eMJI1, Ha KOTOPOM pacTyT pacteHus. [Tousa
MpeacTaBIsieT CO00 YHUKaTbHOE MPUPOIHOE 00pa3oBaHue, obnanatoiiee
TOJIbKO €l TPUCYIIUMU COCTAaBOM U CBOMCTBaMMU.

KakoB coctaB moussi? J1J1s1 OTBeTa Ha 3TOT BOIPOC MPOBEIEM OIIBIT (paboTa
y4Jalmxcs B MUHU-TPYIIIAX).

BaxxHo HayuuTh 0OyyaroIKnXcs paboTaTh B COTPYIHUYECTBE, KOTAA CYIIIe-
CTBYET JIMYHASI OTBETCTBEHHOCTh KaXX/I0T0 WIEHA IPYIINbI KaK 32 COOCTBEHHBIE
pellieHus, TaK 1 3a o01ue penieHus Beeil rpynibl. PaboTta B komaHe dhop-
MUPYET Y IIIKOJbHUKOB YMEHME OTBEYATh 3a TOPYYEHHOE J€J10, OLIEHUBATh
PpaboTy KaxXa0To YjleHa KOMaHIbl 1 KOMaH/IbI B LIEJIOM.

Heob6xonrmo opraHn30BbIBATh MUHU-TPYIIIBI COINTACHO UX IMICUXOJIOTHU-
YeCKOI COBMECTUMOCTU, B MUHU-TPYTITIE TOKHBI ObITh YAEHUKU C Pa3HBIM
YPOBHEM OOYYEHHOCTH.

VY4yeHuku camu pacnpenensor GyHKIMN KaXI0TO yYaCTHUKA MUHU-

TPYIIIIBL.
Jlabopamopmutii onoim

Ob6opydosanue: TIpo3padyHast eMKOCTh (CTaKaH) C BO-
IIOM, cyXasl TIOYBa, JIOKKA WJTU MTaJIOYKa JIJIsT pa3MeIIH -
BaHUsI, TaOIULIA.

Ileav pabomot: zydyeHue cocTaBa MOYBHI.

Xo0 aabopamoprozo onvima:

1. BHUMAaTETEHO PaCCMOTPHUTE TTIOUBY

2. HeGoubl10e KOJIMYECTBO MOYUBBI OMMYCTUTE B CTAKaH
C BOJIOW M TIATEJbHO pa3MellIaiTe.

3. loxxaurtech, Koraa odpa3yeTcsl 0cajiokK U pacCMo-

TpUTEe 00pa30BaBLINICS B CTAKaHE PACTBOP. Puc.2. 1
4. Bocnonb3yiTech TabIULIEH ISl ONIPENENIEHUS M- [[ouga, pacmeopeH-
XaHNYECKOI'0 COCTaBa IOYBHI. Has 6 6ode
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Tabnvua 2.1.
MexaHn4eckne sanemMeHTbl NoYBsbl
HasBaHvie MexaH4eCcKX 3N1EMEHTOB Pa3smep MexaHN4eCkmnx aNeMeHTOB,
NOYBbI B MM

KamHn >3

lobasum 3-1

Mecok 1-0,5
MunHa <0,01

Jist hopMyIMpoBaHKST BEIBOAOB YUaIIMMCS TIpeIaraeTcs 3aroTHUTh
TabaUILY.

Tabnuua 2.2.
HabnioaeHus BreiBOp!
1. Mpw onyckaHuM NOYBLI B BOAY Bbl- | [Ty3blpbKM yKa3blBaloT Ha TO, Y4TO B NO4YBE
OENANVCh My3blPbKY MMEETCH BO3AYX

2. Ha nosepxHOCT/ pacTBOpa Ha- | HeneperHvslive OCTaTku NMCTHEB, TPaBhl,
XOOSATCSA HEMeperHuBLUME OCTATKV | HACEKOMbIX YKa3blBalOT Ha Hanv4yne nepe-
JINCTBEB, TPABbI, HACEKOMbIX 1 ID. | THOA B COCTABE MOYBbI

3. Ha gHe crakaHa obpasosanca | Ocanok 06pasoBancs 3a CYET KPYMHbIX
0canok MEXaHNYECKMX 3NIEMEHTOB MOYBLI: KAMHEN,
rpaBusi, necka

4. Bopa B CTakaHe crtana MyTHOM Bopa ctana MyTHOM 3a CHET CaMblX MESKIX
MEXaHWYECKMX 3NIEMEHTOB MNO4YBbLI — MVHBbI

J11s1 3aBepIlleHUs] U3YYEHUST TIOYBBI OITBITHBIM ITyTEM OIUH U3 yYallUXCsI
MPOITyCcKaeT XUIAKOCTh U3 CTaKaHa yepe3 GUabTp. 3aTeM yuuTes b BbiMa-
pUBaeT BOIY U3 IMOJIYYSHHOTO PAcTBOpA. YUaIlUiics MOSICHSIET, YTO COOOI
MIPENCTABIISIET OENBIN HAJIET Ha CTeKJIe. YJaluecs Kiracca hopMyTupyioT
GoJtee TIOTHBIN BBIBOI O COCTABE ITOYBEI.

2.4. Ucnob30BaHHe KOMILIEKCHBIX 3aJJaHMIA IO eCTeCTBeHHO-Hay‘lHOﬁ
rpaMOTHOCTH (HOI/ICKOBaﬂ JUCKYCCHS C 3JIEMEHTAMH UTPOBBIX chyaunﬁ)

Ucnonp3oBaHue B y4eOHOM Ipoliecce KOMITIEKCHBIX 3aJaHUI 110 eCTeCT-
BEHHO-HAay4YHOI IpPaMOTHOCTU CIIOCOOCTBYET (hDOPMUPOBAHNIO KOHKPETHBIX
YMEHUIA, COCTaBJSIONINX OCHOBHbIE KOMIIETEHIIUU €CTECTBEHHO-HAYYHOM!
IPaMOTHOCTH: HAYYHO OOBSCHSTH SIBJICHUS; IOHUMAaTh OCHOBHBIE OCOOEH-
HOCTU €CTeCTBEHHO-HAYYHOTO UCCJIEOBAHUS; UHTEPIPETUPOBATh TaHHbIE
U UCTI0JIb30BaTh HayYHbIE JOKA3aTEIbCTBA [IJIsI TOJYYEHUS BEIBOIOB.

3agaHus UMEIOT MPOOJEMHBIN U CCIeNOBaTeIbCKUNA XapaKTep, BKIIIO-
Yal0T MOTUBUPYIOILIME TEKCThI, WLTIOCTPALIMUA — KAPTUHKU, TAOJULIBI U AP.

76



Pazoen 2

7151 BBIOTHEHUS 3aJaHUi 00yYarolMMcsl HE0OOXOUMO UCITOIb30BaTh
pa3UYHbIE MBICTUTEJIbHBIE OTIEpAllUU: AaHAJIU3 U CUHTE3, CPAaBHEHUE, a0-
CcTparupoBaHUe, UHTepIIpeTalus, 00001IeHre, KiacCudUKaLUS U IPYTHE.

Hcnonb3oBaHre KOMIUIEKCHBIX 3aJaHUI TIO €CTECTBEHHO-HAyYHOM rpa-
MOTHOCTU Ha YPOKE CIIOCOOCTBYET YCTAHOBJIECHUIO MEXITPEAMETHBIX CBSI3EN
U aKTyaJIu3alliy 3HAHUI y9alluxcs Mo pa3IndHbIM ITpeaMeTaM reorpacduu,
TEXHOJIOTUU, a TAKXKE CITIOCOOCTBYIOT OCOZHAHHOMY OCBOEHUIO YYalllUMUCS
TMOHSATUI, 3aKOHOB, SIBJICHUI B MIPOLIECCE PELIEHUS PeaIbHBIX XXU3HEHHBIX
CUTYyaLi.

Kommniekcnoe 3aganue 1—4

Ilocmanoexa npobaemot. Mawa ¢ podumensmu nobvieasa é mysee no46o-
6edeHus1, ede ysudena 00paszybl pasAUMHbIX MUNOE NOUE, KOMOPble OMAUYANUCD
He MOoAbKO N0 GHeuIHeMYy 6Uudy, HO No c8ouM ceoticmeéam. Mawa 3nanra, umo
camvle N1000POOHbIE NOHEbL — Me, KOMOpble co0epicam 0oabuL0e KOAUHeCME0
nepeeHos (2ymyca), 00pazyroue2ocs 8 pesyabmame Pazn0HCceHus PAcmumenbHblx
U JHCUBOMHDBIX OCINAMK08.

Puc. 2.2. Tunot nous

33}121]-[1/16 1. Kakag n3 OpeacTaBJICHHBIX HAa PUCYHKE ITOUB ABJIACTCA camom

TI0JOPOAHOM?
BriGepuTe oquH OTBET.
I. A
2. b
3. B
4. T

Ilocmanoexa npobaemot. Becnoit Mawa noexana ¢ pooumensamu Ha 0auy
U peutuaa ROMoub UM ¢ nocadkoll osouwei. Pooumenu eécxonanu epsoky, Mawa
Xomena nocadums cemena, Ho pooumenu CKasaiu, Ymo neped nocaokoll CemsH
HYJICHO 6HECMU 8 NOYEY NePecHOIl.
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3ananue 2. O0bSICHUTE, ITOYEMY TIepell ITOCAIKOM pacTeHU B ITIOYBY
BHOCHT TneperHoii? Jlaiite pa3BepHYThII OTBET.

Ilocmarnoeka npobaemot. B snyuksoneduu Mawa npouumana, 4umo no4est
Ovlearom cynecuamwle u cyeaunucmolte. Cynecuamnle u cy2AuHUCMble NO48bl 001a-
0arom pasHviMu CEOLUCMBAMIU, OHU NO-PA3HOMY YOePICUBAIOM 800Y U cOOepICam
6 C80EM cocmase pasHoe Koau1ecmao 6030yxa.

3aganme 3. Kakast u3 rmepeuncIeHHBIX XapaKTePUCTUK ITOUBBI OTHOCHUTCS
K CyIlecuaHoOi mouBe?

Buvibepume odun omeem.

A. YnepxuBaeT 00Jibllie BOAbI, COAEPKUT MEHbBIIIE BO3AyXa

B. YaepxxuBaeT MeHbllle BO/IbI, COAECPKUT OOJIbIIE BO3AYyXa

B. YiepxuBaeT MeHBIIIEe BOIBI, COAEPKUT MEHBIIIE BO3AyXa

I'. Yaep:xuBaet Oosiblie BOAbI, COAEPXKUT 00JIbllIe BO3ayXa

Ilocmanoeéxa npo6aemot. Becroii Mawa pewiuna nocadums céou aro0umbie
ugemoi neped domom Ha daue. Pooumenu ckazanu Mawe, umo nousa Ha yuacmie
neped 00MoOM MANCENAst, CYAUHUCIASL, U NOCOBEMOBANU NOCAOUMb UBembl NO3Jice,
Koeda cmanem HeMHO20 menee.

3ananue 4. [ToueMy poauTesu mocoBeToBaIn Maiile ToCcaanTh IIBETHI
Mo3xe, Korna ctaHet Teruiee? JlaiiTe pa3BepHYThIN OTBET.

5) O6cyncoenue 3adanuii

Ha ypoxe yunresio Heo0X0IMMO OpraHM30BaTh COBMECTHOE OOCYKICHIE
KOMILJIEKCHOTO 3aaaHus 1—4.

3ananne 1. ®opmupyeMas 3TUM 3agaHHEM KOMITETCHIINST — WHTEPIIpe-
Taus JaHHBIX W MCITOJIb30BaHNE HAYIHBIX JOKA3aTEIbCTB IS TTOTYICHMST
BeIBOOB. @opMUpyeMBle YMEHUS: aHAIM3MPOBAaTh, MHTEPIIPETUPOBATh
JITaHHBIC U IeJIaTh COOTBETCTBYIOIINE BBIBOIBI. YUaIINMCS HEOOXOIUMO
IIPOaHaIM3UPOBATh 00Pa3IIbl TOYB, MIPEACTABIICHHBIX Ha MJLTIOCTPALINSX.
B TekcTe 3amaHusI TOBOPUTCS, YTO TIOMOPOIHBIC TTOYBBI COIEPKAT 00Ib-
1II0€ KOJIMYECTBO MeperHos (rymyca). ¥ o0yvyamomuxcs akTyaaTu3nupyroTcs
3HAHUSI, KOTOPHIC OHM ITOJIYIJIM Ha JaHHOM YPOKe, a TaKKe T10 reorpaduu,
TEXHOJIOTUH, JIMYHBINA OITBIT: TIEPETHOI — 3TO MOBEPXHOCTHHIN CJIOI TTOYBHI,
KOTOPHIN MMEeT TeMHBII OTTCHOK. TakuM oO6pa3oM, caMast TUIOIOPOTHAS
royBa n3o0paxeHa noj O0ykBoit B.

3aganue 2. Dopmupyemast STUM 3aJaHUEM KOMITCTCHIINS — 9TO HAayIHOE
o0BsicHeHEe ABNeHUIT. DopMupyeMble YMEHUS: IIPUMEHSITH COOTBETCTBYIOIINE
€CTEeCTBEHHO-HAyJYHbIC 3HAHUS [UIST O0BsICHEHUS sIBIeHUs. OOyJaroIiecs
AKTyaJIM3UPYIOT 3HAHMSI, KOTOPBIE OHU ITOJYIMJIN Ha JaHHOM YpOKe, 3Ha-
HUS 13 KypCOB Teorpadyy U TEXHOJIOTUH, a TAKKe JTUIHBINA MPaKTUIeCKUI
OMBIT: IEPETHOU 00pa3yeTcs B MpolLecce pa3IoXKEHUSI OCTATKOB KUBBIX
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OPraHU3MOB. 3aJaHle C OTKPBITHIM OTBETOM, o0yyvatomuecs GopMyaupyroT
ero caMmu. OHU OTMEUaIOT, YTO MePerHoit odboraiaeT MoYBy MUTATEIbHBIMU
BELIECTBAMMU, TO3TOMY €ro JOMOJHUTEIBHO BHOCST B MOYBY LIS JIYYILIETO
pocTa U pa3BUTUSI PACTEHUIA.

3ananue 3. DopMupyemast STUM 3a1laHUEM KOMITETeHITUSI — HaydHOe 00b-
sicHeHue siBeHui. @opMupyeMble YMEHUST: TPUMEHSITh COOTBETCTBYIOIINE
€CTECTBEHHO-Hay4YHbIE 3HAHUS /151 OOBSICHEHUS SIBJIEHUS. B TekcTe K 3ama-
HUIO TOBOPUTCS O CYIIECUAHBIX U CYTJIMHUCTBIX ITOYBAX, KOTOPHIE 00Iafal0T
Pa3HBIMU CBOMCTBAMMU, O-PA3HOMY YAEPKMBAIOT BOAY U COAEPKAT B CBOEM
COCTaBe pa3HOEe KOJIMYECTBO BO3Iyxa. TepMUH «CyrecyaHble MOYBbI» MPEJ-
roJjiaraeT npeoodiagaHre Mmecka B COCTaBe MOYBBI, @ TEPMUH «CYTJIMHUCTHIE
TOYBBI» MIPEATIONIaraeT NpeodIafaHue TIIMHBI B cOCcTaBe MoYBbl. Ha ypoke
yyauyecst TpoBOAWIU J1aDOPAaTOPHBIN OMBIT MO COCTAaBY MOYBLI. Kpome Toro,
Y LIKOJbHUKOB aKTYaJIU3UPYIOTCS B JTAaHHOM Cllydyae 3HaHUs Mo reorpaduu
U TEXHOJIOTUHU O TIOUBE U €€ CBOMCTBaX. 3aJaHue C 3aKPbIThIM OTBETOM.
Yyamumcs HeoOX0nMMO MTPUMEHUTh 3HAHUS [JIS1 O0OBSICHEHUS SIBJICHUSI.
BepHbliit otBeT — B. YepxxuBaeT MeHbIIIe BOJbI, CONEPXKUT OOJIbIIE BO3MYyXA.

3ananue 4. Dopmupyemasi 3TUM 3alaHUEM KOMITETEHIINS — 3TO HAyYHOE
o0ObsicHeHue siBjieHn . PopMuUpyeMblie YMEHUSI: IPUMEHSITh COOTBETCTBYIOIINE
€CTEeCTBEHHO-HAYYHbIe 3HAHUS 17151 00BsICHEHUS SIBJIeHUs. B TekcTe K 3anaHuio
TOBOPUTCS O TOM, UTO Ha y4acTKe IMepel JOMOM IoyBa, rae Maiiia xoresia
MOCaauThb LBETHI ITOYBA TSXKEJIasl, CyTIJIMHUCTAs U POJUTEIU MTOCOBETOBAIN
Maiiie mocanuTh LIBETHI ITO3XE, KOTa CTAHET HEMHOTO TeTiee.

OO0yuyaroluecs aKTyaIu3UpyIOT 3HAHUS, KOTOPbIe OHY MOJYYWIN Ha JaH-
HOM YpPOKe, 3HaHUS U3 KypCcoB reorpaduu v TEXHOJOTUU, a TAKXKE JTUIHbIA
MPaKTUYECKUIA OTIBIT.

CyriMHHCTBIE TTOYBBI MTPENITONATaoT MpeobIafaHe IIIUHBI B CBOEM CO-
CTaBe, KOTOpas yIepK1UBaeT MHOTO BOJbl. Takue MouBbl 60J1ee MIOTHbBIE IO
CBOEMY COCTaBY U MeIIJIEHHO MPOrpeBatoTcs. 3aJaHKUe C OTKPBITBIM OTBETOM.
Obyuaroruecst caMu (GOPMYJIUPYIOT OTBET, CMBICT KOTOPOTO 3aKITI0YaeTCs
B ciienytonieM: « BecHOl IMHUCThIE TOUBBI COAEPXKAT MHOTO BJIaru, MO3TOMY
OHU JTOJITO TTPOTPEBAIOTCSI».

6) ITodeedenue umozo6 u pegpaexcus

IIpu moaBeneHUM UTOIOB ydallluecs AaloT OLEHKY OTBETOB Haubosee
AKTUBHBIX YYaCTHUKOB IUCKYCCUIA, BBIAC/ISIOT HAN0O0JIee 3aITOMUHAIOLLIECS
aTarbl ypokKa.

HenaioT o0LIMil BEIBOA: I10YBA UMEET ITOBEPXHOCTHDIN MI0I0POIHbIN
cioii. [ToBepXHOCTHBIN CJI0¥ TMTOYBBI 0Opa3yeTCs 3a CUET pasioKeHUs, Te-
pETHUBAHUS XUBBIX OPTaHU3MOB (PaCTeHU, KMBOTHBIX) U HA3bIBAETCS
neperHoit. OH COIePKUT BCe MUHEPAJIbHbBIE BELLIECTBA, KOTOPbIE HYXKHBI 17151
pocCTa 1 pa3BUTHSI PACTEHUSI, TO €CTh [IJIs1 €ET0 MUHEPAIbHOIO nMuTaHust. Yem

79



IIpenodasanue Guoaocuu 8 ycaosusx 00H061eHUA COOEPICAHUsL 00PA306AHUS U MEN0008 00yHenus

0oJibllIe TIEPErHoA COACPXKUTCA B ITOYBEC, TEM OHA IIJIOJOPOJHEC. KpOMe TOrO,
B COCTaB ITOYBLI BXOOAT IIECOK, I'TMHa, BOAa M1 BO3AYX. DT0 MeXaHUYeCKU
COCTaB ITOYBLI, OH ONPCACTIAT €€ OCHOBHLIC CBOMCTBA.

7) Hucmpykuus Kk domawnemy 3a0anuro

[TomuMo MaTepHaioB yueOHMKA, TTOBTOPUTH OCHOBHBIE MTOHSTHSI TIO KOH-
CIIEKTY B TeTpaau (IMTPU HEOOXOAMMOCTHU 10pabOTaTh KOHCIIEKT, UCITOIb3YS
pecypchl UHTEpHETA).

Cuenapuii ypoxa 5

Tema ypoxka: TUAPOIIOHUKA, OPTAHNYECKHUE
N MUHEPAJIBHBIE YAOBPEHU A

Tun ypoxa: ypoK OTKPBITHSI HOBBIX 3HAHUI, yMEHUU, HABBIKOB (YPOK-
HCCIeA0BaHUE).

Cmpyxmypa ypoka: 1 — opraHu3allMOHHBI MOMEHT; 2 — TIOJTy4eH1Ee HOBBIX
3HAHUU MyTeM JeMOHCTpALMX MYJIbTUMENUHON Mpe3eHTaluu «Y100pe-
HUSI», a TAKKE OOCYKIEHUS PE3YJIbTATOB CAMOCTOSITEIbHOTO MPOBEIEHHOTO
00yYaIOLIUMUCS UCCIIENOBAHUS ; aAKTYaIU3alIUsI paHee U3YyYEHHOTO YU4eOHOTo
MaTepuasa U YCTAaHOBJIEHUS MEXITPEAMETHBIX CBSI3el C yueOHbIM MaTepu-
asom nipenmeToB «['eorpadusi», «Mctopus», «TexHonorusi»; 3 — nzyuyeHue
HOBOT'O MaTepuaja ¢ MPUBJICYCHUEM JTUYHOTO OIbITA YJaluxcs (00CyXaeHue
pe3yJIbTaTOB MPOBEACHHOTO YYAIIMMUCS CAMOCTOSITEIbHOTO UCCIIEAOBAHUS,
MOMCKOBAs UCKYCCUS); 4 — TIOJBEIEHNE UTOTOB U pehIeKCUsl; S — MHCTPYK-
LU K JOMALITHEMY 3aJaHUIO.

I]eas ypoxa: bopMupoBaHUe NOHITUI «OPraHUYECKUE U MUHEPATbHbIE
yI00peHuUsI», «TUIPOTIOHUKA»; PA3BUTHE HABBIKOB CAMOCTOSITEIbHOI paOOThI
B IIpoliecce MPOBEAEHHOTO CAMOCTOSITEIbHOTO UCCIETOBAHUS.

IIpeomemnvie pezyavmamol 06yuenus

3nanuesotii komnonenm: chopMrpPOBATh TIOHSTHS «OPTAaHMYECKUE U MUHE-
pajbHbIe yIOOPEHUS», «TUAPOIIOHUKA»; 3aKPEIUTh MMOHATUS «<MAHEPATTbHOE
MMUTAHUE» , «ITOYBa».

Jleameavrnocmuoiii Komnonenm:

— YMETb pacrno3HaBaTh OpPraHUYECKWEe U MUHEpaJbHbIC YIOOpEHUS,

CpaBHUBATb UX;
— omucaTh coco0 BbIpalllMBAHUS PACTEHUN C TOMOUIBIO TUIPOTIOHUKU;
— YCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXY YCIOBUSIMU,
HEOOXOAUMBIMU TS XKU3HU PACTEHUI, U COBPEMEHHBIMU CITOCO0a-
MM BbIpAIIUBAHUS PACTEHUI, e1aTh BbIBOIbI;
— YMETb IPOBOIUTH HAOIIONEHUS U SKCIIEPUMEHTHI, A€JIaTh BHIBOBI.
Hcnoavsyemote memodsi: TIpOOIIEMHOE U3JIOKEHUE C DJIEMEHTAMU TUCKYC-
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CHM ¥ ITPOBBIX CUTYAILINIA, MCCIIEI0BATEILCKII METOL.
060pydosanue: KOMITBIOTED, SJICKTPOHHAS TOCKA, MYJIBTUMEINITHASI TIpe-
3eHTalus «Y100peHus», TabJULIbI.

Xoa ypoka

1) Opeanuzauuonnoviii momenm

B 1iensax akTuBM3a1uy Mo3HaBaTEILHON ASSTETbHOCTH O0YJYaIOIIMXCST
HEOO0XOIMMO TTOCTaBUTh TTPOOJIEMHBIN BOTIPOC, KOTOPBIi TOMOXKET UM MO-
OWJIN30BaTh UMEIOIINECS 3HAHUS U TIPAKTUYECKUIA OTIBIT:

— Tlonymaiite, modyemy Mpu BIpalIUBAaHUM CEITLCKOXO3STMCTBEHHBIX
KyJBTYp B TTIOYBY BHOCSIT OpTaHUYECKUE U MUHEPaTbHbIE YIOOPEHUS, He-
CMOTPSI Ha TO, YTO B HEl UMEIOTCSI BCE HEOOXOMUMBIE ISt MUHEPaJTbHOTO
IMUTAHUST pacTeHUsI BelecTBa?

2) Iloayuenue ynawumucs HoGbIX 3HAHUL 6 NPOYecce 0EMOHCIMPAUUU Y4 -
mejem MyabmumeouiiHoil npezenmauuu «Yooopenus»

Yuurenb IeMOHCTPUPYET MYJIbTUMEIUMHYIO IIPE3CHTALINIO « Y I0OPEHUST».

PacteHus nmorionaloT Boay ¢ paCTBOPEHHBIMU B Heil MUHEpaJIbHBI-
MU BellleCTBaMU, UTO MCTOIIIAET MOYBY, TO €CTh COAEPXKAHUE PA3TUUHBIX
MUWHEepaJIbHBIX 3JIEMEHTOB B TTOUYBE CHUKAETCs. B Mpupoe moryioneHHbIe
pacTeHreM MUHepaJbHbIe BEIIeCTBa YaCTUYHO BO3BPAIIAIOTCS B IIOYBY
C OTaBIIMMU JIUCThSIMU, TUTOJIAMU U IPYTMMU YacTsIMU pacTeHuit. [1pu BbI-
palIMBaHUU CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp YeJIOBEK COOMPAET YPOXKaif,
W MUHEpaJIbHbIE BEIIECTBA HE BO3BPAIIAIOTCS B TTOYBY. JIJ1s1 BOCTIOTHEHUSI
aToro aeduIITa B Hee J00ABIISTIOT OpraHNYecKre 1 MUHepaIbHbIe yaoope-
Hus1. K opraHnyeckum yao0peHUsIM OTHOCSITCSI HaBO3, TOpd), KOMITIOCT U JIp.
BHeceHue opraHuueckux ynoopeHuii fejiaeT mouBy 0oJjiee phIXJIoif, OHa JIy4dllie
YIEPKUBAET BOMY, COMEPKUT OOJIbIIIE BO3AyXa U MUHEPATbHBIX 2JIEMEHTOB.

K MuHepasibHbIM OTHOCSTCSI a30THBIE, (hochOpHbBIE, KaluliHbIe Y100pe-
Hus U ap. OHU TpeOyroTCs pacTeHUsIM B 60J1b1IOM KonyecTse. Kpome Toro,
pacTeHUsIM HY>XHBI M IpYTHe MUHEPAJIbHBIE 2JIEMEHTHI, HO HE B OOJIBIITNX
KOJIMYECTBax,— TaKue yIoOpeHUs Ha3bIBaloT MUKpoaieMeHTaMu. K HuMm
OTHOCSITCS: KaJuii, KaJablMii, MarHUii, Xene3o, cepa, pocdop u 1p.

BHeceHue B MoYBYy OpraHMYeCKUX U MUHEPAJIbHBIX yIOOPEHUIt TIPO-
BOJIISIT B pa3HbIe TIEPUOJIBI POCTA KYJIBTYPHBIX pacTeHuil. OpraHnyeckue
ynoOpeHUsI JTydllle BHOCUTD B TTOYBY JIO TOCEBA CEMSTH M ITOCAJIKU PaCTEHUIA.
MuHepasibHbIe YI0OpEeHUsI, HAIIPOTUB, BaXKHBI PACTUTEIIBHOMY OPTaHU3MY
YK€ B IIepUOJI POCTa.

Takum oOpa3oM, opraHUYEeCKUEe U MUHEPaJIbHbIE YI0OpEeHMST BHOCST
B TTOYBY TS JTYYIIIETO POCTA Y Pa3BUTHUSI CETbCKOXO3SIMCTBEHHBIX KYJIBTYD.

3) Hzyuenue no6020 mamepuana c npueieseHuem AuHH020 ONbIMA YHAUUXCS
(o6cyncoenue pe3yabmanos npoGeOeHHO20 YHAUWUMUC CAMOCIMOSIMEAbHO20
uccae006anus, NOUCKOBAs OUCKYCCUS)
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Ha ypoxke Mcrosib3yroTcs 31eMEHTBI IIOMCKOBOM IUCKYCCUM, TIPEACTAB-
JIeHWE U 00CYXKIEHKE PE3YIbTATOB IIPOBEAEHHBIX OIBITOB.

PaccMoTpuM 5TO Ha IpUMepe 3adaHusl, HalpaBIeHHOro Ha (G OpMUPOBa-
HYe KOMIIETEHLIN, CBSI3aHHBIX C 0COOEHHOCTSIMU €CTECTBEHHO-HAYYHOIO
uccaenoBanusi. OCO6EHHOCTh TAKOTO 3alaHUsI COCTOUT B TOM, UTO OHO T0-
3BOJISIET IIPOBECTU HE TOJBKO MBICJEHHDIN, HO U peabHbIil SKCIIEPUMEHT,
B pe3yJibTaTe KOTOPOTO y4Yallecs IOIyYaioT OIIBIT IIPOBEAEHUsI KOHKPETHOIO
uccnenoanus. OIHAKO HEOOXOIUMO TIOHUMATh, YTO TIPOBEICHUE STOTO SKC-
MepruMeHTa TPeOYIOT JOCTATOYHO JJINTEIBHOIO MEPUOAA BPEMEHH, TIO3TOMY
BO BpeMsl YpOKa IIPOBECTH €ro 3aTpyIHUTEIbHO. ETo poBeneHne BO3MOXHO
B IIPOLIECCE BBIMOJHEHUS YIAIIUMUCI MHIANBUIYAIbHBIX WJIM TPYIIIIOBBIX
HCCIIE0BATEIbCKUX UM TTPOEKTHBIX PabOT ¢ MOCIEAYIOIIUM 00CYKIEHUEM
MOJIYYEHHBIX PE3YJILTATOB Ha YPOKE.

BroinoiHeHe JaHHOTO 3a1aHKs HAIPaBJIeHO Ha (DOPMUPOBAHKUE YMEHUS
pacrno3HaBaTh U (POPMYIMPOBATH 1IeJIb UCCIICTOBAHUSI.

Vuamuiicst TOKJIagbIBaeT O IPOBEAEHHOM DKCIIEPUMEHTE, KOTOPBIi 3a-
KJTIOYAJICS B CIIEAYIOLIEM: OH B3sUI TPU ONMHAKOBBIX JIYKOBULIBI U [TOMECTHIT UX
B 6aHKu. B mepByto 6aHKY HaJIWI BOJbI U3-TI0J KpaHa, BO BTOPYIO — PacTBOP
TUAPOTENIs, B TPETHIO — IMCTUUIMPOBAHHYIO BoAy. Bce BapuaHTHI BeIpally-
BaHUs JIyKa HaXOAWIKCh Ha ITIOMOKOHHUKE B ONMHAKOBBIX yCIoBusX. Yepes
JIBE HEJeJU YYCHUK MTOTYIUIT pe3yIbTaT.

3aodanue. Kaxoea ueav nposedennozo sxcnepumenma? Kaxoii pezysomam
0bL1 noayuen?

O6cyxcoenue pe3yabmamos npoedeHH020 IKCnepuUMeHma
Llenp naHHOTO PKCNIEPUMEHTA — MTOKa3aTh 9 (HEKTUBHBINA CMIOCOO BbI-
paliMBaHus JIyKa. YYaluMcsl HY>KHO CPaBHUTh TPU CITOCO6A U HA OCHOBE
MOJTYYEHHBIX PE3YJIbTATOB ClIeJIaTh BHIBO O CTeNeHU 3(D(HEKTUBHOCTU KaXIO0ro
M3 HUX BBIOPAHHOTO CITOCO0a BhIpaIlIMBAHUS JTyKa.

Puc. 2.3. Cnocobwvi evipauueanus ayka.
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B pesynbrate skcriepruMeHTa caMbIM 3(GEKTUBHBIM CITOCOOOM BbIpallv-
BaHWUS JIyKa MOJTYYWICS BapUaHT C paCTBOPOM Tuaporessi. BeiBoa, KOTopbIii
JIeJIAlOT yYallluecs: 8 pacmeope eudpozeas pacmenue pacmem u pazeueaemcsi
HauayMwum o6pasom, mak Kax noayuaem 6ce MuHepaibHvle 6eu,ecmed, Heoo-
X00umble 0451 NUMAHUSA.

Bo3HuKaloT BOnpochl:

— Ecnu pactenue nosnyyaeT Bce HEOOXOIUMbIE EMY MUHEPAJIbHbBIE Bellle-
CTBa U3 NTUTATEIBHOTO PACTBOPA, Hy>XKHa Jiu eMy nouBa? Kakyio yHKIIUIO BbI-
MOJTHSIET MOYBa KpOMe 00eCTieUeHUsT pACTEeHUI MUTATEeIbHBIMU BellleCTBaMu?

OTBeT: MOYBa BHIMOIHIET PYHKIUIO 3aKPETIICHUS PACTEHUS.

— Ecnu pacteHre moMecTUThb B TBEPABINA cyOcTpat (Hampumep, rpaBuii)
U cCHabXaTh €ro BCeMU HEOOXOAUMBIMU MUHEPATbHBIMU BELIECTBAMU, TO
CTaHET OHO PacTU U pa3BuUBaThCcsA? OOpaTUMCS K OITBITY.

BoiBon: PacteHue MOXeT pacTy U pa3BUBAThCS, €CIM COOJTIONAIOTCS IBa
ycioBust: 1) pacTeHue MoayJaeT Bce He0OXOAMMbIE MUHEPaTbHbIE BEllleCTBA
U 2) ero KOpHeBas CUCTEMa 3aKperieHa.

Hcnoav3osanue KOMRAEKCHBIX 3a0aHUll NO eCMeCMEeHHO-HAYHHOI 2pamont-
Hocmu (nouckoeas QUCKyccus ¢ 21eMeHMAaMuU Uepo6bIX CUMYauuil)

KomMrmekcHoe MexXTipenMeTHOe 3a1aHue «BaBuloHCKue caabl» COIEePKUT
BOIIPOCHI, CBSI3aHHBIE C COEpKaHUEM KypCOB OMOJIOTUU, XMMUU, Teorpaduu,
HWCTOPUU, TEXHOJIOTUU. 3alaHie MOXKHO UCTIOIb30BATh HA YPOKE IS CO3AAHUS
MPOOJEMHBIX CUTYalUii TPU 0OBSICHEHUM HOBOTrO Matepuasa. KomruiekcHoe
MEXITPEeIMETHOE 3alaHUEe COCTOUT U3 YEThIPEX 3aJaHUIl Pa3HOTO YPOBHS
CJIOXKHOCTH: OT HU3KOTO 10 CPETHETO.

CroxeT 3alaHus CBSI3aH C HEOOBIYHBIM U MHTEPECHBIM METOAOM BbIpa-
IIUBAHUS PACTEeHUN — rUAPONOHUKOM. [Tpy BBITOJTHEHUM 3TUX 3aTaHUIA
y4aluecst MOTYT OMPaThCs Ha 3HAHUS U3 Kypca OMoI0TuM (MUHEPATIbHOE
MUTaHUE paCTeHUH, (haKTOPBI CPeibl, CTPOCHUE U (DYHKIIUU KOPHSI), UCTTONIb-
30BaTh JIOTUYECKOE MBILIJIEHUE Y BHELIKOJIbHbBIC 3HAHUS.

3ananus 1—4

Ilocmanoeka npobaemot. Juma nocmompen guavm 0 Basuronckux cadax,
Komopule seasiromest 00Hum uz Cemu uydec ceema. OH y3Ha, YMO NPU Gblpauyl-
sanuu pacmenuii 6 cadax Cemupamudsl NPUMEHSNACH CUCMEMA UCKYCCIMBEHHO20
8000CHAOMNCEHUSL: 0151 NOAUBA UCNOAB30BANACH D0eAMAs KUCAOPOOOM U MUHEPA-
aamu oda u3 Eegppama, ons docmaexu komopoii 6 Accupuu 6viaa nocmpoena
cucmema KaHanos.

Juma 3aunmepecosancs maKum cnocoo0M 8bipauyuBanHus pacmeHul u peuun
V3HaAMb 0 Hem boavute. B snyukaoneduu on npouuman, 4mo memoo evipaujueanus
pacmenuli Ha UCKYCCMBEHHbIX cpedax Ha3vleaemcs suopononuxoii. Kopnu pa-
CMeHUtl npU MAKoM Memooe 8bipAUUBAHUS HAXOOSIMCS 80 GAANCHO-E030VIULHOU,
800HOIL Uy meepdoil (kepamsum, epasuil) cpede. [lumanue pacmenue noayuaem
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3a cyem cneyuanibHo20 600H020 PACMEopa, 8 KOMopoM NPUCYMCMEYIOM 6ce
Heo0Xxodumble 045 pOCcma U pazeumusi 31eMeHmbl NUMAHUSL.

3ananme 1. Kakas 13 repednciieHHbIX cpell He MCTIONb3YeTCs 11T KOpHEei
MPU BbIpalllMBaHUU PACTeHUIN METOAOM TMAPOTIOHUKU?

Buvibepume odun omeem

A. BonHas cpena

b. TBepnas cpena

B. Bo3nyuiHas cpena

I'. ITouBeHHas cpena

Ilocmanoeka npoéaemot. Ha cecoonsawnuii denv evipaujueanue pacme-
HULl Ha 2UOPONOHUKE NOAYHUAO0 6Ce00Uee NPUSHAHUE U YCHEWHO UCHOAb3Yem sl
6 HeKOMOopbIX CIMPAaHax mupa. Imom memoo 3gghexmusen, NOCKOAbKY 600a
U MUHEpPAAbHble 8EUECMEA PACXO0VIOMCS IKOHOMHEe, YeM NPU MpaoulyuOHHOM
memode evipaugueanus pacmernuil. Ilooaua numamenvHo2o pacmeopa 1€2Ko
asmomamu3supyemcs.

3ananue 2. OObsICHUTE, TTOYEMY BhIpAIIMBAHNE PACTEHUI METOIOM TH -
JIPOTIOHUKMU SIBJISIETCST TIEPCTIEKTUBHBIM B HEKOTOPBIX CTpaHax Mupa?

Ilocmanoexa npo6aemot. MHoeue nepedogvie KOMNAHUU AKMUBHO BHEOPSIOM
MemoooM 2UOPONOHUKU 045 ebipauiueanus pacmenutl. IIpumenenue 3moeo me-
mooa daem xopouiue pe3yibmamol, @ PACMeHUsl, GbIPAleHHbIe HA 2UOPONOHUKE,
AGAAIOMCS OPeAHUMECKU YUCTBIMU.

3ananue 3. Kakoit 13 repeynciieHHBIX Pe3YJIbTaTOB OTHOCUTCS K CITOCO0Y
BBIpAIIMBaHUS PACTEHUI METOIOM TUIPOTIOHUKN?

Buvibepume ooun omeem

A. TlosryyeHre HEBBICOKOTO YpOXKast

b. OtcyTtcTBUE Bpenuteneil pacTeHU

B. OTcyTcTBHE BpeIHBIX BEIIECTB B pACTEHUH

I'. OtcyTcTBUE OONE3HEN Y pacTeHU I

Ilocmanoexa npobaemot. Jluma makoice y3Han, 4mo pacmeHust, 8bipaujued-
emble Ha 2UOPONOHUKE, pACMYm u 0arom ypoxcail bbicmpee, yem me, KOmopble
nocaxycerwvl 8 00bIMHYIH HOUEY.

3amanne 4. O0bsICHUTE, TTOYEMY PACTCHHUSI, BRIpAIITBaeMbIe METOIOM

TUIIPOTIOHUKMU, JIy4Ille PacTyT U ObICTpee MaloT ypoxKaid, YeM pacTeHUsI, Bbl-
paimBaeMble B mouse?» [1, ¢.26—28].
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O6cyacoenue 3adanuti
Ha ypoke yuuteso HeoGXOIMMO OPraHU30BaTh COBMECTHOE OOCYKIECHME
KOMILIEKCHOTO 3aIaHMSI.

3ananue 1. DopMupyemast STUM 3a1aHUEM KOMITETEHITUSI — HaydHOE 00b-
sicHeHue siBeHui. @opMupyeMble YMEHUST: TPUMEHSITh COOTBETCTBYIOIINE
€CTeCTBEHHO-Hay4YHbIe 3HaHUS TSI OObSICHEHWS SIBJICHUS. 3a1aHue TIPeIIo-
JlaraeT BIOOp OJTHOTO TMPAaBWJIBHOTO OTBETA. Y POBEHB CJIOKHOCTU: HU3KUIA.

Yuaiuecst akTyalu3upyroT 3HAaHUST O pe3yJIbTaTax IeMOHCTPAIIMOHHO-
TO OITBbITA, AaHATIM3UPYIOT MPECTABICHHBII TEKCT U JIeJIal0T BBIBOI O TOM,
YUMo Npu GbIPAUUBAHUU PACMEHUT MEMOJOM 2UOPONOHUKU He UCNOAb3Yemcs
nousenHas cpeoa.

Yuarmuecs Boioupaot otBet: I. Ilousennas cpeda.

3aganue 2. Dopmupyemas STUM 3aJaHUEM KOMITETEHIIUS — HAayqYHOe
00bsICHeHUE siBIcHUI. DOpMUpyeMble YMEHUS: IPUMEHSITh COOTBETCTBY-
[OIIIME eCTECTBEHHO-HAyYHbIE 3HAHUS TSI OObSICHEHUS SIBICHUS. Y POBEHbD
CJIOXKHOCTH: CPEIHUIA.

O6yuarolyecs aKTyaTu3UPYIOT 3HaAHUSI O MUHEPAJIbHOM IMUTaAHUU pa-
CTEHUi1, KOTOpbIE OHM TTOJYYUIU Ha YPOKeE, Ha Kypce TEXHOJIOTUH O TIOJTNBE
PAaCTEHUA, IMYHBIN TPAKTUYECKUMN OTIBIT.

Yuamuecst hopMyIupyioT oTBeT: Boda npu esipawusanuu pacmenui me-
mooom 2uOpONOHUKU Pacxo0yemcs 3KOHOMHO, NOIMOMY OH NEePCHeKMmuGeH 04
cmpan, ede ecmo npodaembt ¢ 6000il.

3amanue 3. DopMupyemas 3TUM 3aJaHNEM KOMIICTCHIINS — HAyIHOE
o0bsICHEHUE sIBIeHMI. POpMUpPYEMbIE YMEHUSL: JeJIaTh M1 HAYYHO OOOCHOBBI-
BaTh IIPOrHO3bI O MPOTEKAHUM ITPOLIECCA WU SIBJIEHKS. YPOBEHb CJI0KHOCTH:
cpeaHuit. 3agaHue TpearnoaraeT BbI0Op OMHOTO MPaBUIBHOIO OTBETA.

VYuaiuMmcs npeajiaraercs, IpoaHaJIu3upOBaB MPeACTaBIeHHbI TEKCT
U MCITOJIb3Y$1 JIMYHBIIA OITBIT, CAEIATh ITPEAIOIOKEHKE O TOM, YTO B PACTEHUSIX,
BbIpAIIMBAEMbIX METOOM IMIPOIIOHUKH, OTCYTCTBYIOT BpEIHbIE BEILIECTBA.

Vuainuecst BBIOUPAIOT OTBET: B. Omcymcmeue peonvix éeuyecne é pacniexuu.

3amanue 4. ®opMupyemast 3TUM 3aJaHUEM KOMIICTCHIINS — HAyIHOE
00BsICHeHUE SIBIcHUI. POpMUpyeMbIe YMEHUS: IeJIaTh 1 HAYIHO 00OCHOBBI-
BaTh IMMPOTHO3bI O TPOTEKAHUHU TTPOLIECCa UK SIBJIEHUSI. YPOBEHb CIOXKHOCTU:
CPEIHUIA.

T1pu oTBeTe Ha 3agaHue ydalluecs, OnMpasiCch Ha 3HaHUS O (haKTopax
Cpelbl, MOTYT BBIIBUHYTb IPEAITOI0XEHNE, YTO PACTEHMSI, PACTYIIIHE B TIOYBE,
YacTO UCMBITHIBAIOT HEAOCTATOK MUHEPAbHBIX BEIIECTB, HEOOXOAUMBIX LIS
Pa3BUTHS, a PACTEHUS, BhIpalllMBacMbl€ Ha TUIPOIIOHUKE, MOJy4aloT BCE
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MWHEepaJbHbIC BEIIECTBA B TOTOBOM PacTBOPE.

Yuamuecst popmynupyiot otBetT: Pacmenus, evipamusaemovie Memooom
2UOPONOHUKU, NOAYHAIOM 6Ce MUHEPAAbHBLE BEULECMBA 8 20M0BOM PACMEOpe,
a pacmenust, 6bICANCEHHbLIE 8 NOUEY, HACMO UCNbIMbIEAION HeOOCMAMOK MU-
HepaabHbIX 6euecmes, Heobxodumvix 04 pocma. |1, c.76—78].

4) Ilooseedenue umozoe u pegpaexcus

IIpu noaBeaeHUK UTOTOB yJyalllMecs Jal0T OLIEHKY OTBETOB HauboJiee
AKTMBHBIX YYaCTHUKOB AUCKYCCHUIA, BBIIE/ISIOT Ha0O0JIee 3aIIOMHAIOILINECS
9TaIlbl ypOKa.

Henaercst oownii BeiBoa: I1py BeIpallliBaHUM CEJIBCKOXO3SICTBEHHbBIX
KYJIBTYD YeJIOBEK COOMPAET YpOXKaii, TO3TOMY MUHEpAJIbHbIE BEIECTBA B I10-
YBY He BO3Bpallaorcs. [ BOCIOJHEHN Ae(ULINTA TUTATEIbHbBIX BELIECTB
B [TIOYBY JO0AaBJISIOT OPTaHUYECKUE U MUHEpaIbHbIe y1oopeHus. PacteHus
MOXHO BBIpALIMBATh U 6€3 IMOYBLI, METOAOM I'MAPOIOHUKU. PacTeHus,
BBIpAILXBAEMbIE METOIOM I'MIPOIIOHMKHY, TIOJYYaIOT BCEe HEOOXOAUMBbIE ISt
pOCTa U pa3BUTHsI MUHEPAJIbHbBIE BEILIECTBA B TOTOBOM PaCTBOPE.

5) Hucmpykuus K domaunemy 3a0anuro

ITomuMmo MaTepralioB yueOHMKA, ITIOBTOPUTH OCHOBHBIE TTIOHSITHS ITO KOH-
CIIEKTY B TeTpaau (IIp1 HEOOXOTUMOCTH JOpabOTaTh KOHCIIEKT, UCITOIb3YSI
pecypchl UHTEpHETA).

B nmpumMepHoOit paboyeii mporpaMMe OCHOBHOTO OOIIIETO 00pa30BaHMs
«buonorusi» Ha u3yyeHue Tembl « Ipancnopm eeujecme @ pacmenuw» OTBOJUTCS
5 uvacos. [Ipenyaraem pazpaboTKy ypoKa-npakTuKyma 1o Teme «Bumonsme-
HEHHbIE ITO0ETH, UX CTPOCHUE, OMOJIOrMYECKOEe U XO3SIMCTBEHHOE 3HAYEHUE .

Ha mpumepe mipeataraeMoro clieHapys ypoKa IeMOHCTPUPYETCST BO3MOXK-
HOCTb HCIIOJTb30BAaHMS CoAepKaHUsI y9eOHOTO MaTepuaa rpeameta «buoiro-
THst» IS POPMUPOBAHMUS €CTECTBEHHO-HAYIHOM TPaMOTHOCTH O0YJAIOIITNXCSI.

Temuwt ypokos:

Cmebenb, eco cmpoerue U 3HaveHue

Pocm cmebas 6 dnuny

Pocm cmebas 6 moawuny

Tpaucnopm eeuecme 6 pacmenuu

Budousmenennvie nobeeu, ux cmpoenue, buonoeu1eckoe u Xo3sicmeeHHoe
3Ha4eHue

S N
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Cuenapuii ypoxka 5

Tema ypoxa: BUJON3MEHEHHBIE IIOBEI', X CTPOEHUE,
BUOJOTUYECKOE 1 XO34MCTBEHHOE 3HAYEHUE

Tun ypora: ypoK OTKPBITHASI HOBBIX 3HAHUI, YMEHMI, HAaBEIKOB (YPOK-
uccea0BaHue).

Cmpykmypa ypoxa: 1 — opraHU3allMOHHBII MOMEHT; 2 — TTOJTlydeHUE HO-
BBIX 3HAHMI ITyTeM ITPOBEICHUS JTAOOPATOPHOTO OITBITA; aKTyaI3allus paHee
M3yYEeHHOTO Y9eOHOro MaTepuraia M yCTAaHOBJICHME MEXKITPEIMETHBIX CBI3CH
C Yy4eOHBIM MaTepuasioM npeamMera « TexHoIorus»; 3 — u3ydeHue HOBOro
MaTepuasia C MpMBJeYeHeM JMYHOTO OMbITa yyaluxcs (MoucKoBas oecena);
4 — nonBeieHUe UTOTOB U peIIEKCHSI; S — MHCTPYKIIUS K JOMAITHEMY 3alaHUIO.

Ileaw ypoxa: popmupoBaHUe MOHSTUIN «BUIOM3MEHEHHbIE TTOOETH», «KOP-
HEBUILIE», «KJIYOEeHb», < IYKOBHULIA»; pa3BUTHE HABBIKOB CAMOCTOSITEIbHOMI
W TPYIIITOBOI pPabOTHI B IMpollecce MPOBeAeHUs 1a00PaTOPHOTO OTIBITA.

IIpeomemnmuuie pezyavmamot 00yuenus:

3unanuesotii komnonenm: copMUPOBATH TOHSITUS «BUIOM3MEHEHHbBIC
MOGETH», «<KKOPHEBUIIE» , «KITYOCHB», «JTYKOBUIIA»; 3aKPEITUTh ITOHITUE «CTE-
0eJIb» U ero 3HAaUeHWEe; TPAHCITOPT BEIIeCTB B PACTCHUU.

JleameavHocmublil KoMnonenm:

YMETh pacIlio3HaBaTh BUIOM3MEHEHHBIC TTOOETH, ONMKMCHIBATH X CTPOCHIE
1 GyHKLMY;

yCTaHABIMBATh TPUIMHHO-CJICACTBEHHBIEC CBSI3HM MEXKITY OMOJTOTHUCCKIM
M XO3IMCTBEHHBIM 3HAaUCHNEM BUIOM3MEHEHHBIX ITOOETOB, Ha IIpUMEpe
JIYKOBUIIBI, I€JIaTh BEIBOJBI;

YMETb IIPOBOINTH HAOIOIECHUS U SKCIICPUMEHTBI, e/ IaTh BIBOJIHI;

paboTaTh B COCTaBe MUHM-TPYIIITHL.

Hcnoavsyemote memodst: IpoOIIEMHOE U3JIOKEHUE C 2JIEMEHTAMM TUCKYC-
CHM ¥ ITPOBBIX CUTYAILINIA, NCCIIEIOBATEILCKII METOL.

Obopydosanue: KOMITBIOTEP, SJIEKTPOHHAS JOCKa, 00pa3Ilbl BUION3ME-
HEHHBIX ITOOETOB, 000PYIOBaHNWE JIJIST IPOBENEHMST TaOOPATOPHOTO OIThITa
10 UCCIIETOBAHUIO CTPOSHUST KOPHEBHIIA, KITyOHS, JIYKOBUIIBI, TTPE3CHTALIHST
10 IEMOHCTPALIMU OTIBITA, IIPOBEICHHOTO YIAIIUMUCS CAMOCTOSITEIHHO.

Xox ypoka
1) Opeanuzauuonnoviii momenm
B LiesisIX akTMBU3aLMU [TO3HABATEIbHOM AEATEIbHOCTH 00YYaIOLINXCSI
HEOOXOIMMO ITOCTABUTh IIPOOIEMHBIA BOIIPOC, KOTOPBIA TOMOXKET UM MO-
OMIM30BaTh UMEIOLIMECS 3HAHUS U TPAKTUYECKUIA OIIBIT.
— Tlouyemy KopHeBHUILE, KIIyOEHb, TYKOBUILY HAa3bIBAIOT BUIOU3MEHEH -
HBIMU TToOeramu?
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OTBeT Ha BOITPOC ydyaliuecd 1moJaydaT B Xo4€ MPpOBCACHUA ypOoKa.

2) Iloayuenue HoGbIX 3HAHUIL 6 NPOUECCE NPOBEOCHUS AADOPANIOPHO20 ONbIMA

B Havasie ypoka yauTe b OprTaHU3yeT MUHU-TPYIIITHI IJIST BHITTOTHEHMUST
J1abopaTOPHOTO OITbITA.

Y4YeHUKU caMM pacTpenessioT (GYHKINN KaXKI0TO yIaCTHUKA MIUHU-
rpyrbel. Kaxknas 13 MUHU-TPYIIIT BHITTOJHSIET PA0OTY IO MCCIIETOBAHUIO
OIIHOTO 13 BUIIOM3MEHEHHBIX IT0OETOB: KOPHEBUIIA, KITYOHS TN JIYKOBUIIBI.

Ja6Gopamopnotii onoim

Obopydoeanue u mamepuaavl: y KaxX10i MUHU-TPYIITBI UMECTCS OTUH
13 BUJIOM3MEHEHHBIX TTOOETOB: KOPHEBUIIE, KITyOeHb WJIN JIYKOBHIIA; HOX;
o, TabaULIbI.

Ileav pabomet: icciienoBaHWe CTPOCHUST BUTOU3MEHEHHBIX TTOOETOB:
KOpHEeBUIIA, KITYOHST, TYKOBUIIHI.

Xo0 aabopamopnozo onvima Munu-epynnut ¢ Kayonem

1. BHUMaTebHO paccMOTpUTE BHELIIHEE cTpoeHue KiyoHs. Haiinure
yrayoiaeHus ¢ rnazkamu. OrnpenenuTe, B KaKoil YacT KIyOHsI — B OCHOBaHUY
WJTW BEPXYIIIKE — UX OOJIbIIIE, PACCMOTPUTE MX PACITONIOXEHNUE.

2. Haitgute HaunHalomme npopacTtaTth rjia3ku. Kak MoXHO J0oKa3aTh,
YTO 3TO MOYKU?

3. PazpexpTe KIIyOeHb IToTepeK U caeaiiTe ToHKul cpe3 (3—4 Mm).
PaccmoTtpuTe cpe3 Ha cBeT, HAIUTE B HEM CJIOM, CPABHUTE MX CO CIIOSIMU
cTeOJIs U cieaiTe BbIBOI.

4. Kanmuute Ha cpe3 KiyoHs KapTodes lonoM. OObSICHUTE, TTIOYEMY Cpe3
OKpPacuJICs B CHHUM LIBET?

5. Caenaiite BbIBOJ, UTO KIYOEHb — 3TO MOA3EMHbIN TOOeT.

JlabopamopHblii oneim 6Mopoil MUHU-2PYRNbL — C KOPHEGUUEM — NPOBOOUMCSL
AHAN0CUHHBIM 00PA30M.
Xo0 aabopamopnozo onvima mpemoeii MUHU 2pynnbL — C AYKOBUUET

COMHbIE vYeulyn
BepXYWeYHAA NoYKa
DOKOBaA NovKa

cyxme uewyn
cTebdens-aoHue

Puc. 2.4. JIykosuya 6 paspese
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1. BHMMaTenbHO pacCCMOTPUTE BHEIITHEE CTPOSHME JIYKOBUIIBI, HANINTE
Cyxue Yellyu, yKaxuTe ux 3HaueHue. Ornpenennre, Kakue KOpHU
pPa3BUBAIOTCS Y JIYKOBUIIHI.

2. PaspexbTe TYKOBUILY BIOJIb, HAWAWTE MSICUCTBIE YEITyd ¥ OOBSICHUTE,
YTO 3TO 3a OPTraH, KAKOBO €ro 3HaYeHHUE.

3. HaiinuTe mouyku B ra3yxax 4yellryii ¥ JJOHIIe — YKOPOUCHHBII CTeOeTb.
JoKaxuTe, 4TO JTYKOBUIIA — ITOA3EMHBIN TTOOET.

TTocne BbINOTHEHUS TJA00PATOPHBIX OMBITOB MTPOBOAUTCS 0000IIIAtOIIAS
Oecelia o BOMpPOCaM: YTO OOIIETO B CTPOEHUU BCEX MOA3EMHBIX M0OEroB?
Kakoe oHu uMeIOT 3HaUYeHUE B XKU3HU pacTeHUi? YeM oTanyaeTcst Haa3em-
HbII mober oT non3deMHoro? Ilouemy pacTeHUs ¢ MOA3EMHBIMU IMoOeraMu
3alBETAIOT PaHO BeCcHOI? Kak mponcxoauT HaKoIJIeHUE B KIIyOHE, JTYKOBULIE
U KOpHEBHUILIE OpraHnyeckux BelecTs? [ne 3Tu BelecTBa nepBOHaYaIbHO
obpazoBanuch?

Hcnoav3osanue KOMRAEKCHBIX 3a0aHUll NO eCMeCcMEeHH0-HAYHHOI epamont-
Hocmu (noucK06as QUCKYCCUsl ¢ I1eMeHmamu ueposvix cumyauuil u oocyxcoenue
DPe3yabmanmos npoedeHH020 YHauUMUCA CAMOCIOAMEAbHO20 UCCACO08AHUS)

TIpennaraem u3ydyeHue yueOHOro Matepuaga O OUOJIOTUYECKOM U XO-
391CTBEHHOM 3HAYEHUU BUJIOU3MEHEHHbIX MOOETOB: KOPHEBUILIA, KITyOHS,
JIYKOBUIIBI C UCITOJIb30BAHUEM KOMIUJIEKCHOTO 3aJaHUSI 110 €CTECTBEHHO-
Hay4YHOW rPaMOTHOCTU « T 1OJIbIIaHbI».

IIpencraBieHHbIE 3aJaHUsI TOMOTYT aKTyaJIU3UPOBATh 3HAHUS 00yYaro-
LIMXCS O 3HAYEHUU BUIOU3MEHEHHBIX ITOOETOB, a TAKXKE MPUBJICYb WX TUYHBI
OINBIT MO BbIPAIIWBAHUIO JIYKOBUYHBIX PACTCHUIA.

Ilocmanoexa npobaemot. «One oueHb HPAGAMCS MIOALNAHDL, U OHA PN
cama svipacmums 3mu Kpacuegvie yeemol. OHa 3aUHMEPECcO8ANACH BONPOCOM,
KaK MOJICHO NOAYMUMb Yeéemylyue pacmeHnus Kk npaszonuxy 8 Mapma, u ysuana,
umo ecau co30amo CHEeYUANbHbIe YCA0BUS 05 UX PA3GUMUSL, MO MONCHO NOAY-
uumo yeemyujue pacmenus 6 niodoe epems 200a. Q0un u3 cnocoboé co3oanus
UCKYCCMBEHHOU Cpedbl 0451 8bIPAWUBAHUS PACMEHULL HA3bI6ACMCS GbIZOHKOIL.
B npouecce pocma pacmenus numaromes 8 0CHO8HOM 3a CHem NUMAMENbHbIX
seuyecme, HAKONACHHBIX 8 AYKOBUYE, NOIMOMY YCHeX 60 MHO2OM 3A8UCUM OM
moeo, Kakue AyKo8uULbl 0Mobparwvl 045 NOCAOKU.

3ananue 1. Kakue TyKoBUIIBI HEOOXOAMMO OTOUPATH JIJIST TIOCATKH THOJTb-
naHoB?

Boibepume dsa omeema

A. Menkue JTyKOBULIbI I'. Msirkue JiyKOBULIBI

b. I1110THBIE TYKOBULIBI . Jlerkuie 1yKOBULIbI

B. KpyIHble TyKOBUIIbI
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Ilocmarnosxa npobaemot. Onsi NOOPOOHO NOZHAKOMUAACH CO CMPOCHUEM AYKO-
BULUbI MIOAbNAHOE U npasusamu ux nocadxu. Ona y3nania, umo nepeod nocadxkoi
Heo0xX00UMO CHAMb C AYKOBUY, BePXHUE CYXUe KPOUUE YeUlyl.

3anpanne 2. O0BSICHUTE, IIOYEMY Mepe ITOCAaKOoil HeOOXOIMMO 0CBO0OO-
XKIAaTh TYKOBUIIHI TIOJBIIAHOB OT KPOIOIIEH CYyXOU YeIryn?

Ilocmanoexa npobaemot. Oas1 maxice y3HaAa, YMo HA KAHCOOM SMane @bi-
PAWUBAHUS MIOAbNAHO8 Heo0X00uMo cobaodams onpedenenuvie ycaosus. Ha
nepeoM amane NOCANCeHHblE AYKOBULbL NOMEWAIOM 8 MEMHOe, NPOXAAOHOEe
u enadcroe nomewjenue. Ha emopom smane ux nepenocsam 6 menaoe, céem.oe,
X0pouio npogempusaemoe noMeueHue 045 NOAYHEHUS YEemyuux nooezos.

3ananue 3. C Kakoil 11eJIbI0 MMOCAKEHHbBIE JIYKOBUIIBI TIOJIBIIAHOB ITOME-
IIAIOT HA [EPBOM 3Tare B TEMHOE, MTPOXJIATHOE U BJaXKHOE TToMelleHue?

Buvibepume ooun omeem

A. YTOOBI TYKOBUIIBI HAXOIWJINCH B COCTOSTHUU MTOKOS

Bb. UToOBI TYKOBUIIBI OCTaBAJIMCh BAAXKHBIMU

B. UTo6bI TyKOBUIIBI YKOPEHUINCH

I'. YToOBI TyKOBUIIBI OBICTPEE NaTu TOOeTr

Ilocmanoeka npobaemot. B o0noii uz knue Ons npousa, umo cokpaujerue Ha
nepeom smane cpoxKa npedbleanUs AYK08UY, MAbNAHA 8 MEMHOM, NPOXAAOHOM
u eaaxcHom nomeweruu ¢ 18 do 14 nedeav npueodum K ymeHbuieHUI0 OAUHbL
UBEMOUHBIX N0OE208.

Ha pucynke 2.5. n300pakeHBI TIOJIBIIAHBI, BEIPALICHHBIE C Pa3HBIM CPOKOM
MpeObIBaHMS JTYKOBHII B TEMHOM, ITPOXJIATHOM U BJIaXKHOM ITOMEIIECHUH.

Puc. 2.5. Tionvhanol, 8vipausertble ¢ pa3HbiM CPDOKOM NPedbl8aHUs AYKOBUY, 8 MEMHOM,
NPOXAAOHOM U 6AANCHOM NOMeUjeHUU
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3amanue 4. PaccMoTpuTe pUCYHOK 2.5. M OTIpee/INTe, KaKOU MePHO.
Kaxkmast n3 M300pakeHHBIX JIYKOBUII TIOJIBITAHOB HAXOIMJIACh B TCMHOM,
MIPOXJIATHOM 1 BJIaXKHOM IToMeIneHnn? OTBeT 3alUIINTe B TAOJIHILY.

Tabnuua 2.3.

BapnaHTbl a (¢} B r o
KonnyecTtso Hepenb

Ilocmanoexa npo6aemvt. 0151 NOZHAKOMUAACH C PEKOMEHOAUUSMU NO BbI2OHKE
mroavhanos. OHa Y3HaAA, MO HA KANCOOM IMANe ebipaujueanus mioabnaHos
Heo0X00uMo cmpoeo cooa00ams MemMnepamypHbiil pedcUM, 0C8CULeHHOCHb
u nodoepicueams HeoOX00UMYIO 8AANCHOCMb 6030yXa. Ecau ne cobarwdamo
DeKOMeHOayuU, mo MOJCHO NOAYHUMb HEKAYECMEEHHbIE PACMEHUS.

3anpanue 5. Kakye mpuImHBI MOTYT IIPUBECTH K IMOJIYICHUIO HEKauecCT-
BEHHBIX pacTeHU?

Boibepume dsa omeema

A. Huzkas temneparypa Ha I aTane BelpaliuBaHust

b. Xopoi1iiee ocBellieHUe niepe IBETEHUEM pacTeHMUS

B. Huskas BinaxHocTb Ha | aTane BblpalliuBaHUs

T'. [ToHnxxeHue TeMnepaTyphl Mepes IBETEHUEM

1. Beicokas BiaaxHocTb Ha I aTamne BbIpaliuBaHust

Ilocmanoexa npobaemot. Oas pewiuna nposecmu sxcnepumenm. Ona omo-
Opana 00uUHAK08ble AYKOBULbI MIOALNAHOE U 83514 064 00UHAKOBbIX N0 00beMY
eopuiouxa. OOuH 20pulouex OHA HANOAHUAA HeOOAbWUM KOAUHECMEOM HOUEbL
U nOCadud 8 He2o0 HeCKOAbKO AYK08UL, a OPY20il 20pUlOHeK HANOAHUAQ NOAHO-
CMbio NO4BOIL U NOCAOUAA MOAbKO 00HY AyKosuyy. Topuouku ¢ pacmenusmu
nomecmuaa 8 00OUHAKOBbLe YCAOBUL.

3ananme 6. Kaxyro 1iesib moctaBuiia Oist B cBoeM akcriepuMeHTe? Kakoii
pes3ysbTaT oHa noayyunaa?» [1, ¢.57-70].

—

Puc. 2.6. Ilocaycentvie 1yKosuybl mwoabnaHo8
91



IIpenodasanue Guoaocuu 8 ycaosusx 00H061eHUA COOEPICAHUsL 00PA306AHUS U MEN0008 00yHenus

O6cyacoenue 3adanuti
YyuTeo Ha ypoke HEOOXOIMMO OpPraHM30BaTh COBMECTHOE OOCYKICHUE
KOMIUIEKCHBIX 3adaHUIA.

3amanne 1

B sTOM 3agaHnu 00y4YaIOLIMMCS IPEACTOUT aKTyaaIu3MpOBaTh 3HAHUS,
MOJIyYeHHbIE Ha JTAHHOM YPOKE, O TOM, YTO B BUAOM3MEHEHHBIX IT00erax
OTKJIa[bIBAIOTCS MUTATENILHBIE BelllecTBa. YTOOBI BEIOPATh, KAKME JTYKOBULIBI
MOAXOAAT JUISl TIOCAAKU, HAlO OOPATUThCS K TEKCTY, B KOTOPOM TOBOPUTCS,
YTO PaCTEHUSI B IIPOLIECCE POCTA MUTAIOTCI B OCHOBHOM 3a CUET ITUTATEIbHBIX
BEILIECTB, HAKOIUIEHHBIX B JIyKOBHIIE. YeM OoJIbllle U TUIOTHEE JIYKOBUIIA,
TeM OOJIbIIIE MUTATEIBHBIX BELIECTB B HEMl HAXOIUTCS, COOTBETCTBEHHO, TEM
0oJIblIE BEPOSITHOCTD MOJYYEHUS KAUeCTBEHHBIX LBETYIUX pacTeHuii. 13
MIPUBEIEHHOIO CITMCKA CJeIyeT BLIOpATh IBa OTBETA: IUIOTHBIE U KPYITHbBIE
JIYKOBULIBL.

VYuaniuecs: BLIOUPAIOT OTBETLL: B — naommuvie aykoeuuwvt; B — xpynnote
AYKOGUUDL.

3amanue 2
J11s1 BBITTOJIHEHMSI STOTO 3aJaHUS yJAIIMMCSI HEOOXOIMMO aKTyaIu31upo-
BaTh 3HAHUSI O CTPOEHMKE JIYKOBULL U (DYHKIMU KPOIOLIEH YelTyH, ITOIydeH-
Hble Ha JAHHOM ypoKe. BHeLIHss1 KpololLast Yellysl JIYKOBULIbI JOCTATOYHO
IIJIOTHAS Y 3aLMIIAET COYHBIE YEIIYX OT BHEIIHUX (DAKTOPOB, B TOM YHUCJIE
OT BbICBIXaHUs1. OOyUYaOIIUMCS IPEACTOUT HAYYUThCsl 0OOCHOBBIBATH IIPO-
THO3bI 0 IpOTeKaHUU npouecca. [1pu mpopacTaHuu KOPHIM OYIET TSKEIO
MMPOOUBATHC CKBO3b IIOTHYIO KPOIOLIYIO YELIYIO.
Vuaiuecss GopMyIupyIOT OTBET: JIyKosuubl mroavnanoe oceo6oxicoarom
om Kporowell cyxoil yeutyu 04 moz20, 4moovl KOPHAM 0bL10 Ae24e NPOHUKHYMb
6 nouey, U AYK0GUUbL ObICMmpee YKOPEeHUAUCD.

3ananue 3
I1pu BBIMOJHEHUHU 3TOTO 3aJaHUs 00YYarOIIMecs] HaydaTcsl IPUMEHSITh
3HAHUS 111 00BSICHEHUS siBjIeHKs . IM MIPpeacTOUT aKTyaIu3UupOBaTh 3HAHUS
0 (PYHKLMSIX KOPHSI: POCT U Pa3BUTHE JIIOOOTO PACTEHUSI HAUMHAETCS C IIPO-
Lecca ykopeHeHus. [10aToMy U3 IIPUBEIEHHOIO CIIMCKA CJIEAYET BHIOpATh
omeem B — umoGvt ayxoeuubt ykopenuauco.

3ananue 4
J1J1s1 BBITTOJIHEHKS 3TOTO 3a1aHKs 00YYaIOLIMMCS ITPEICTOUT MPOAHATIU3H -
poBaTh NPUBEIECHHYIO MH(GOPMALIMIO U CAEIaTh COOTBETCTBYIOLINE BbIBOIbI.
B nipuBeieHHOM TEKCTe HAIlKCAHO, YTO COKpallleHe CPpOoKa IPeObIBaHUS
JIYKOBMII TIOJIbIIAHA HA IIEPBOM 3Tarle B TEMHOM, IIPOXJIaJHOM U BJIaXKHOM
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noMeleHuu ¢ 18 1o 14 Henmenb MPUBOIUT K YMEHBIIIEHUIO UIMHBI IBETOUHBIX
noberoB. Takum o0pa3oM, 4eM MEHbIIIE JTYKOBUIIBI TIOJIITAHOB HAXOISTCS
BO BJIaXKHOM, TTPOXJIAIHOM U TEMHOM TTOMEIIIEHUY, TEM KOpode OYyIeT Y HUX
IuHa rnodera. CaMasi KOpoTkuit moder — Ha (poTo o OyKBOI 1 — 3HAUYUT,
3Ta JJYKOBMIIA HAXOAWIACH BO BIaXKHOM, TPOXJIAIHOM U TEMHOM MOMEILEHUU
HauMeHblllee KOJTMYeCTBO Helelb — 14. Jlanee B OpsiiKe YBEIMYEHUS JTAHbBI
noGera: r; B; 0; a, U COOTBETCTBYIOILIEE KOJIMYECTBO Heaeab — 15; 16; 17; 18.

Omeem:
Tabnuua 2.4.
BapunaHTbl a (4} B r il
KonnyecTtso Hepenb 18 17 16 15 14

3ananue 5

J1s1 BEITIOJTHEHUST 3TOTO 3aJaHUsI 00yJaIOIIMMCST TIPEACTOUT ITPOAHATT3H -
poBaTh MH(MOPMAIIHIO U CAEIaTh COOTBETCTBYIOIINE BEIBOILL. B IIprBeneHHOM
TEKCTe HaITMCaHO, YTO Ha TIEPBOM 3Talle IOCAaKEHHBIC TYKOBUIIBI TTIOMEIIA0T
B TEMHO€, MPOXJIAIHOE U BJIaKHOe roMelleHre. Ha BropoM atare JIyKOBUIIbI
MEePeHOCT B TeMJioe, CBETJIOE, XOPOIIO MPOBeTPUBaeMoe MoMeIeHHe J1J1s TTOJTy-
YeHMST IIBETYIINX IT00eroB. B TekcTe Takske HaImMcaHo, YTO Ha KaXKIOM 3Tare
HEeoOXOAMMO CTPOTO COOMIOAATH TEMITEPATYPHBIN peX1M, OCBELLIEHHOCTb
U TIOJAEPKUBATh HEOOXOAUMYIO BIaXKHOCTh Bo3ayxa. Eciin He cobionath
PEKOMEHIAIINH, TO MOXHO TTOJIYYNTh HEKaueCTBEHHBIC PACTCHMSI.

JJ1st IpaBUJIBHOTO BBHITIOJTHEHMS 3aIaHUSI HEOOXOIMMO MPOaHaIN31-
pOBaTh MpeICTaBICHHBIC OTBETHI 1 BEIOPATh T€, KOTOPBIC COmepKaT (DaKThI
Heco0100eHsI TEeMIIEPATYPHOTO PeKIMA, OCBEIIIEHHOCTH 1 BJIAXKHOCTH BO3yXa
Ha KaXXJI0M 13 9TarloB.

A. Huskast eMmniepatypa Ha I aTame BeIpalyBaHus (TeMITepaTypa J0JKHA
ObITh HU3KOI — yCJIOBUE COOII0IAETCS)

b. Xopotiiee ocBellieHue nepe IBETeHWEM pacTeHus (Tiepes LBETeHUEM, TO
ecTb Ha Il aTane, 70JKHO OBITh XOpolllee OCBEILeHUEe — YCIOBUE COOTIOIAETCS)

B. Huskas BnaxHocTs Ha | aTane BblpainuBaHus (Ha I aTarne Ba)kHOCTb
JIOJKHA OBITH BEICOKOU — YCIIOBHE He cofarodaemcst)

I'. IToHM:XeHME TeMIlepaTyphl Tiepel IIBeTeHUeM (Tiepe IBETeHUEM, TO
ecth Ha Il 3Tame, MOKHO OBITH MOBBIIIICHIE TEMIIEPATYPHl — YCIIOBUE He
cobaodaemcs)

J1. Beicokas BinaxHocTh Ha II aTamne BoipatBanus (Ha I atane nomkHa
OBITh BBICOKAS BJIAXKHOCTb — YCJIOBHE COOJII0IAeTCs)

Takum o0pa3oM, HeKaueCTBEHHBIN Pe3yIbTaT MOKHO ITOJIYIHTh B CIIydae:
B;T.

VYuamuecs Beioupatot otBeThl: B — Huskas eéaaxcnocmo na I smane 6ot-
pawueanus; I — Ilonusxcenue memnepamypot nepeo yeemeHuem.
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3ananue 6

JlaHHO€ 3aH1e OPMEHTUPOBAHO HAa TIOHMMaHNe OCOOEHHOCTEN eCTecT-
BEHHO-HAayYHOTO MCCJICIOBaHUS; YMEHHE pacIiio3HaBaTh 1 (hOPMYIUPOBATH
11eJTb cClieloBaHus. B 3aaHum TaHo onmrcaHue SKCIIEpUMEHTa.

MOXHO TIpEIITOJIOKUTh, YTO B TIEPBOM BapuaHTE PaCTCHUSIM He OymeT
XBaTaTh IMUTATEIBHBIX BEIIECTB M3-3a MaJIOTO KOJIMIECTBA IIOYBHI B TOPIIIOUKE
7 OOJIBIIIETO KOJIMYECTBA PACTEHUI Ha €MMHUIIY TIJIOIIAINA, HO TIOJIbITAHBI
B ITPOILIECCE POCTa MOTPEOIISIIOT B OCHOBHOM ITUTaTEJIbHBIE BElleCTBa, Ha-
KOITJICHHBIC B JIYKOBHUIIE, TTO3TOMY B 000MX BapHaHTaX TIOJIbITAHEI BBIPOCIN
MMPUMEPHO OIMHAKOBLIMH. LleJTh JTaHHOTO MCcCefOBAHUS — SKCIIEPUMEH-
TaJbHO IMPOBEPUTH, UTO IMMUTAHWE PACTYIINUX TIOJIBIIAHOB ITPOMCXOINT 3a CUCT
MUTaTeJbHbIX BEIIECTB, HaxXoasmuxcs B aykoBuue [1, ¢.137—139].

Yyammuecst popmynupytot otBeT: Ieab uccaedosarus — IKcnepuMeHmaibHo
npogepuns, Mo nUManue pacmyuux nMioAbIAHO6 RPOUCXO0UM 3d CHermn numa-
meAbHbIX 8euiecme Haxooauuxcs 8 aykoguue. B oboux eapuanmax pacmenus
MI0AbNAHO08 6bIPOCAU NPUMEPHO 00UHAKOBLIMU.

4) Ilooeedenue umoezoe u peghaexcus

IIpu noaBeaeHUK UTOTOB yJalllMecs Jal0T OLIEHKY OTBETOB Hauboiee
AKTMBHBIX YYaCTHUKOB AUCKYCCHUIA, BBIIEC/ISIOT HAaU0O0JIee 3aIIOMUHAIOILIMECS
9TaIlbl ypOKa.

5) Hucmpykuus K domawnemy 3a0anuro

[TomuMo MaTepHaioB yueOHMKA, TTOBTOPUTH OCHOBHBIE MTOHSTHSI TIO KOH-
CIIEKTY B TeTpaau (IMTPU HEOOXOAMMOCTHU 10pabOTaTh KOHCIIEKT, UCITOIb3YS
pecypchl UHTEpHETA).

Tema: «BHyTpeHHsd cpena oprann3ma 4ejioBeka». 9 Kiacc

C uzyyeHueM TeMbl « BHYTpeHHSISI cpeia opraHn3May» CBS3aHO (hOPMUPO-
BaHUE psiia BaXKHBIX O0IIE0MOIOTUIECKUX TTOHATHI, TAKMX KaK TOMEOCTa3,
(baronuTo3, UMMYHMTET U 1Ip. B 11e19X BociuTaHusI HAyYHOTO MUPOBO33pe-
HUSI aeTCsl HaydHast TPaKTOBKA MTPUCITIOCOOUTETLHBIM peaKIisiM OpTaHm3-
Ma — UMMYHUTETY, CBEPTHIBAHUIO KPOBU, BOCTIAJIEHWIO KaK BPOXKICHHBIM
CITOCOOHOCTSIM OpraHu3Ma, BEIpPAOOTaHHBIM Ha TTPOTSDKEHUH ITUTETHHOTO
Pa3BUTHS Y CTIOCOOCTBYIONIMM BEDKMBAHUIO OPTAaHU3MOB.

B mikonpHOM Kypce 6uooruu tema « BHyTpeHHSsIsT cpena opraHu3Ma
YyeJ0BEKa» CUMTAETCS OAHON U3 HauboJee BaXXHBIX 1151 opMUpOBaHUS
y yyalmxcst MHTepeca K COOCTBEHHOMY OpPTaHU3MY U TIPEIMETY B LIEJIOM. DTO
MOJTBEPXKIAET AHKETUPOBAHUE YUalllMXCsl, KOTOPOe M0Ka3ajo, 4To [ist 00J1b-
IIMHCTBA U3 HUX U3y4eHNe MaTeprajioB O COCTaBe KPOBU, €€ TepeINBaAHNN,
MMMYHUTETE, MPUBUBKAX U JIEUeOHBIX CHIBOPOTKAX, NeeKTaX UMMYHHUTETA
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SIBJIIETCS HauboJiee 3HAYUMBbIM B IIKOJBHOM Kypce OMOJIOTUM, BBICTYIIAeT
BEIyLIMM MOTUBOM MO3HABaTEIbHON aKTUBHOCTH.

ConepzxaHue TeMBbI 1aeT OOIIMPHBIA MaTepualt i GOPMUPOBAHUS Y yua-
LIMXCS €CTECTBEHHO-HAay4YHOI rpaMOoTHOCTU. [ITKOJBHUKM HA ypOKax pac-
CMaTPUBAIOT peasibHbIE XXM3HEHHbIE CUTyalluu (BOCHaJeHWe alneHauKca,
3apaxeHue NHPEKIMOHHBIMU O0JIE3HIMU, TTOJIyYeHUE CCAAWH U LlapamuH,
HarHoeHui, oopa3zoBaHue 060JsYeK, BBEAEHUE JTeYeOHOM ChIBOPOTKU WU
BaKIWHBI, IPOHUKHOBEHUE B KOXY 3aHO3bI U AP.), YIACTHUKAMU KOTOPBIX
CTAaHOBWINCH OHU CaMU, UX POACTBEHHUKU U 3HAKOMbIe. 111 HEKOTOPBIX
yJalimxcsl TemMa mpeacTaBisieT MpohecCUOHATbHBINA NUHTEPEC, ITOMY CIO-
COOCTBYIOT UCITOJIb3yeMbI€ MPAKTUKO-OPUEHTUPOBAHHbIE 3alaHUs, pa3pa-
OOTaHHbBIE C YUETOM E€CTECTBEHHO-HAyYHOU IPaMOTHOCTH.

TIpuopuTeTHOIi TpU 0O0YYeHUU OUOJIOTUHU SIBJISIETCS HEOOXOAUMOCTD
(opMupoBaHUS y yyalUuXcsl METOJOJIOTMYECKUX 3HaHUI U yMeHuii. VX uc-
MOJIb30BaHUE AA€T BOZMOXHOCTb OMIPENEIUTD LIeJIU UCCeN0BaHus, CHOpMY-
JIMPOBATh TUIIOTE3Y, MOJYYUTh (aKTOJOTUIECKUI MaTepuall, CeJIaTh BBIBOIBI.
OHU crTOCOOCTBYIOT Pa3BUTUIO HAYYHOTO MBIILJIEHUS U UHTEJJIEKTYaTIbHbIX
CIIOCOOHOCTEIA.

VY4eOHbIil MaTepUa TeMbl MPEAIIoaraeT najibHelllnee pa3BUTUE 310-
poBbecOeperaroImnux KOMIETEHIIUM, YYallluecs 3HaKOMSTCS C BOIPOCcCaMU
npenynpexneHus MHGEeKIIMOHHBIX 3a00JIeBaHUIA, B TOM YUCJIE U HOBBIX
UH@EKINH, COOMI0AeHUEM Mep JIUYHON U OOLIECTBEHHO TUTUEHBI, 310PO-
BOro 00pa3a XU3HU.

ConepxxaHue TeMbl CIOCOOCTBYET (hOPMUPOBAHUIO TUYHOCTHBIX PE3YJIb-
TaToB y4aierocs. Ha mpumMepe OTKPBITUIA, )KU3HU U AESTETbHOCTU YYEHbBIX
(M. 1. Meunuxosa, JI. ITactepa, I1. Oparxa) packpbIBaloTCsl TaKUE KauecTBa
JIMYHOCTU, KaK TYMAHHOCTb, MaTPUOTU3M, TIPEAAHHOCTb JeJIy, COBMECTHOE
pelleHre mpooJieM U Jap.

AKTYaJIbHOCTb TEMBbI TUKTYETCS BDEMEHEM, B KOTOPOM MbI XK1BeM. CI10BO
«MaHIeMUsT» ObLIIO 3HAKOMO TaJIeKO HE BCEM IpaXKIaHaM Halleil CTpaHbl,
TETephb ero CMBICH 3HAET KaXIIbIil IKOJIbHUK. [TOHSATHSI «IIpUBUBKA», «MH-
(bexuus», «aHTUTEa» BHOBD CTaIM COBPEMEHHBIMU, OHU BMECTE C TEPMUHAMU
«KOopoHaBupyc», «I1L[P», «carypatus», «yabcokcumeTp», «KT-ucciaenona-
HUe», 9(PDEKT «<MaTOBOTO CTEKJIa» SIBJISIOTCS Harbosiee paclpoCcTpaHEHHBIMU
B Hallle XXWU3HU.

TTpu u3ydyeHUU TeMbl TPOAOKAETCI Pa3BUTHE HABBIKOB pabOTHI C MU-
KPOCKOITOM, YMEHMUSI OTNPEAeISATh YBeIUUECHUE JIMH3, MPAaBUIBHO OCBEIIATh
Hab0naeMblif 00BEKT, HABOAUTH MPUOOP Ha pe3KOCTh. Tema npeamnoiaraet
MPOBEICHUE UCCIENOBATEILCKUX paboT, camoHabmoaeHuii. Tema 6iaronpu-
SITHA JUTS TIPUOOPETEHNST MEXITPEIMETHBIX ¥ MEXIUCITUTUIMHAPHBIX 3HAHU.

Ha uzyyenue teMbl «BHyTpeHHsIs1 cpefia opraHu3Ma» B TpUMEPHON pado-
yeii mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus «buosorusi» [3] oTBoguTCS
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4 yaca. I1penmnosaraemast BApMaTUBHOCTD IIPOTPAMMBbI 1a€T BO3MOXKHOCTh
BBIIEJIUTD HA TEMY IISITh YACOB.

IIpennoxeHHbIE HAMU CLIEHAPUEB YPOKOB HOCSIT pEKOMEHAATEIbHbIIA
XapakTep, YYUTEIb MOXKET UCIOJIb30BaTh (DparMeHThl YPOKOB I10 CBOEMY
YCMOTPEHUIO.

Temuwt ypokos:

1. Buympennssi cpeda opeanusma. Ilnazma kposu. Ilepeausarnue u ceepmor-
eanue Kposu

2. DopmerHbie 31eMeHmMbL KPosU, ux QyHKUUU

3. Ummynumem, eeo 6uobi

4. Bakuyunbt u neuebHble Cbl60POMKU

5. Jlechexmbl uMmyHHOIU cucmembl

Cuenapuii ypoxa 2
Tema ypoka: DOPMEHHBIE DJIEMEHTBI KPOBU, UX ®YHKIINN

Tun ypoxa: ypoK OTKPBITHSI HOBBIX 3HAHWI, YMEHUI, HABBIKOB (YPOK-
HCCIeA0BaHUE).

Cmpykmypa ypoka: 1 — opraHu3allMOHHBI MOMEHT; 2 — TIOJTy4eH1Ee HOBBIX
3HAHWI TyTeM MPOBeNeHUsI TabopaTOPHOI pabOTHI M CAMOHAOJTIOICHMS; aK-
Tyanm3alys paHee M3ydeHHOTo yyeOHOoro Matepuaia (pasnen «’KuBoTHbIE»)
¥ HaBBIKOB Pa0OTHI ¢ MUKPOCKOIIOM; 3 — M3ydeHNe HOBOTO MaTepuaa
C MpUBJIeYEHUEM XU3HEHHOTO OTbITa yyaluxcs (mouckoBas 6ecena); 4 —
MTOIBEICHYE UTOTOB U PehIeKCHST; S — MHCTPYKLMS K JOMAIITHEMY 3aIaHUIO.

Ileas ypoxa: bopmMypoBaHUEe HOBOTO TTOHATHUS: «(POPMEHHBIE 2JIEMEHTHI
KPOBHU (3PUTPOIUTHI, ICHKOLUTHI, TPOMOOIIUTHI)»; pa3BUTHE HABBIKOB Ca-
MOCTOSITEJTEHO W TPYIIIIOBOT pabOTHI ¢ MUKPOCKOIIOM, IMYJTbCOKCUMETPOM
U TPYMITOBOM pabOTHI B BUIE IIPOBEICHUS TUCKYCCHIA.

IIpenmeTHBIE pe3yIbTATHI 00YYEHHUS

3uanuesntii Komnonenm: cchopMUPOBATH TTOHSTUS «(DOPMEHHBIE 2JIe-
MEHTBI KPOBH (3PUTPOLIMTHI, ICHKOIIUTH 1 TPOMOOIIUTEI)», «<MaJIOKPOBHE»,
«IIPUIMHBI MAJIOKPOBUST», «KPACHBIN KOCTHBIN MO3T», «pOJIb KOCTHOTO MO3Ta
B OpraHu3Me» 1 JIp.

Jleameavnocmuotii Komnonenm:

— YMEThb pacIio3HaBaTh KJIETKM KPOBU Ha TOTOBBIX MUKPOIIpEIIaparax,
CpaBHUBAaThb WX, YCTAHABIWBAaTh IMPUYMHHO-CJICACTBCHHBIC CBSI3U
MEXIY CTPOSHUEM KJICTOK WM BBHITTOJTHSICMBIMH (DYHKILMSIMU, OeIaTh
BBIBOJIHI;

— YMEThb IPOBOIUTH HAOIOACHUS U JTa0OPATOPHEIC OITBITHI.

Iledazocuneckue memoost: MpoOIEMHOE U3JIOKEHUE C JIEMEHTAMU [TV -
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CKYCCHM, TTOMCKOBast paboTa ¢ MUKPOCKOTIOM, MCCIIEI0BATEIbCKHUI METOI.
Obopyodosanue u mamepuaibl: KOMITBIOTEP, SJIEKTPOHHAST TOCKA, CBETOBbIE

MMKPOCKOIIBI, IIYJIbCOKCUMETPDI, TOTOBbIE MUKPOIIPEIapaThl KIETOK KPOBU

YyeJI0BEKa U JISITYIIKY, TAOJIULIbI, MyJIbTUMEINIAHbIE IPE3eHTALIMN.

Xox ypoka

1) Opeanuzauuonnoviii momenm

LleHTpabHOE MECTO B TEME 3aHUMAET MaTepHrall O KJIeTKax KPOBH, OCO-
OEHHOCTSIX X CTPOEHUs, QYHKLUIX, B3AUMOCBI3U CTPOEHUS U DYHKIIUIA,
a TakKe HapylIeHUU UX PaOOThI U MMOSIBJIEHUN O0JIe3HEI.

B 11X akTUBU3aLMy BHUMAHUS M YCBOEHMS MaTepraia 0 GOPMEHHBIX
aJeMEHTaxX KPOBH IMepell CaMbIM €€ HauajloM CJIeAyeT MOCTaBUTh MPOOIeM-
HBIN BOMpPOC:

— ITouemMy KpOBb 0OPa3HO HA3BIBAIOT 3€PKAJIOM OpraHusma?

OTBET Ha 3TOT BOIIPOC MPEACTOUT JaTh B KOHIIE U3yUEeHUsI TEMbI «BHY-
TPEHHSIS Cpeda OPraHU3Ma».

2) IToayuenue HOBbIX 3HAHUI NymMeM NPOGEOCHUA 1a60pamopHOL pabomuvt
U camMonabar00enus, AKMyaiu3auusa panee U3y4eHH020 yueoHo2o mamepuaia
(paszdea «2Kueommnwie») u nasoikos pabomot ¢ MUKPOCKONOM

Koracc nemurest Ha aBe Tpynmbl. [1epBas TpyIima BEIOTHSIET JJAOOPaTOPHYIO
paboTy, Bropasi rpyIia mpoBOAUT camoHaomoaeHre. O0e rpyIIibl yuanmxcst
BBITIOJTHSTIOT pabOTy OMHOBPEMEHHO.

2.1. B nepBoii 4acTu ypoka MpoBeCcTH HEOOJIBIIIYIO TPAKTUIECKYIO pa-
00Ty HUCCIIe0BATEILCKOTO XapakTepa « MUKPOCKONMYECKOe CTPOEHHE KPOBU
YyeJIOBeKA U JATYLIKI»

Obopydosanue u mamepuaavi: TOTOBbIE OKPALlIEHHbIE MUKPOITpenapaThl
KPOBH YeJIoBeKa U JISATYIIKU, MUKpockoI (x300).

I]eab pabomoi: N3y4nUTH CTPOSHUE KPOBU YeJIOBEKA U JISTYILIKHU; CPABHUTD
CTpPOEHME KPOBU YeJIOBEKA U JIATYIIKU U OTIPENETUTh, Ybsl KPOBb CITOCOOHA
MEePEeHOCUTH 0OJIbIlIEe KUCIOPOA.

Xo0 aabopamoproii paGomuot

1. B xone pa®oThl yyalumcst HEOOXOAMMO PacCMOTPETh TOTOBBI MUKPO-
Tperapar KpoBHY yejioBeKa, 00paThB BHUMaHUe Ha (popMy, OTHOCUTETHHYIO
BEJIMYMHY M KOJTMIECTBO SPUTPOLIUTOB U JIEUKOIIMTOB B TIperiapaTe, a TAakKKe
Ha OTCYTCTBUE SIIpa B APUTPOLINTE U HAJTMUKE eTo B JjielikoruTte. [Tocie aToro
yUyalnmMcst peKOMEHIYeTCs ClieIaTh 3apUCOBKY TPEX-UYEThIPEX 9PUTPOIIUTOB
¥ OJTHOTO JIEUKOIIMTA M 0003HAYUTH KJIIETKHU U SIIPO JIEUKOIIUTA.

2. [lanee yyamuyecs TaAKUM Xe 00pa3oM paccCMaTpUBaOT MUKPOIpenapaT
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KPOBHU JIATYIIKH U 06paH_[aIOT BHMMaHHME HA TC K€ IMapaMETpPhbl KJICTOK. Ha
PUCYHKE OHU 0003HAaYaoT KJIETKU U dapa S5pUTpOLIMTOB U JIEKOLIUTOB.

Omuemmnoe 3adanue

1. HaiinguTe 4epThl CXOACTBA B CTPOESHUM 3PUTPOLIMTOB KPOBU YEIOBEKA
U JISTYLIKU.

2. Haiinure pa3nuuus B CTpPOEHUM SPUTPOLIMTOB KPOBU YEJIOBEKA U JIsI-
rymku. Caenaiite BEIBOJ U3 3TOTO CPaBHEHMS

3. 3anuiunTe B TETPAAU, SPUTPOLIMTHI Ubeil KPOBU — UYEIOBEKA MJIU JIsI-
I'YIIKU — CIIOCOOHBI ITEPEHOCUTD 00JIblIe KICIopoaa. OObICHUTE IPUYKHY.

4. 3anuiumnTe BhIBO/I: «DBOJIOLMS SPUTPOLIMTOB TO3BOHOYHBIX XKMBOTHBIX
LIUIa B HATIPABJIEHUMU .................. ».

2.2. IIpoBeeHne caMOHAO.TIOAEHUS

Pa6oTy BBIIOJHSET BTOpast IPYIIa yUalluxcsl, UX KOJJMYECTBO B COCTABE
IPYIIIbI 3aBUCUT OT IIPUHECEHHBIX U3 JOMa PUOOPOB MyIbCOKCUMETPOB.

«OnpenesieHne COCTOSHHUSA 3I0POBbS OPraHM3Ma YJALIErocs 1o MoKa3aTeasM
MyJIbCOKCHUMETPa»

Ob6opydosanue: IpuOOD ITYIBCOKCUMETP.

Ileab pabomet: 3MepeHe TIOKa3aTeIell HACHIIEHUST KPOBU KHUCIOPOIOM
y IIKOJIBHUKOB, UX aHaJIU3, ONpee/IeHUe COCTOSTHHE 3[I0POBbsI OpraHu3Ma
IO MTOKAa3aTesIsIM COIEPKaHUsI KUCIOPOIA.

VYuamuecs nmojiydaot Aucmpykmuensie Kapmouku ¢ MaTepUalaMU s
M3YydeHUs TIPEACTOSIIIECH paboTHI.

Hucmpykmuenas kapmouka cooepicum:

1. Onucanue memooa uccae008anus Kposu ¢ HOMOULIO NYAbCOKCUMEMPA

IIyavcokcumemp — MEULIMHCKUI KOHTPOJIbHO-AMArHOCTUYECKUI TPUOOp
JUTSI U3BMEPEHUST YPOBHST HACBIIIIEHUST KUCJIOPOJIOM apTepUabHOM KaTJUISIp-
Hoil kpoBU (SpO2) u yacToThl cepaeuHbix cokpanieHuit (HCC).

C nomolubio nmpubdopa NpoBOAAT OECKPOBHOE (HEMHBA3UBHOE) UCCTIENO0-
BaHME KPOBHU YeJIOBEKaA, IIPU KOTOPOM He MCTIOJIb3YIOTCSI UTJIBI U CKAJTbIIEb.
MeTon rcciaenoBaHusl KpOBYU C IIOMOIIIBIO HYAbCOKCUMEmpPa MOXKET TIpUMe-
HSTBCS B IIKOJIBHOM MPaKTUKe U3-3a CBOEH 6e30MmacHOCTH, 6€3001€3HEHHOCTH
Y TIPOCTOTHI TipoBeieHus. [lepen mpoBeieHreM UCCIeIOBaHMS U TIOCTIE HETO
pruOOp 00pabaTHIBAIOT AHTUCETITUKOM B TIEJISIX TPOGUIAKTUKN Pa3TMUHbBIX
nH(EeKIU, B TOM yucie HOBOI KopoHaBupycHoit nHdexkuuu COVID-19.

2. Cmpoenue nyavcoxcumempa, npuHyun e2o padonut

ITynbcokcUMETp CYILIECTBYET B BUIE MOPTATUBHOTO U CTALIMOHAPHOTO
npu6opoB. [TopTaTUBHBIA MPUOOP UMEET BU MPUILIETIKU C 3KpaHoM. [Tpubop
COIIEPXUT CBETOAMONBI, (DOTONETEKTOP, OaTapeiKu.
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3

My NbCOKCHMET *&4

DOTOASTEKTOP,
aHanuaaTap
WK manyverus

Puc.2.7. Cmpoenue nyavcoxcumempa Puc.2.8. Hzmepenue
HACHIUEHHOCMU KPOBU KUCAOPOOOM

B nyibcokcuMeTpe nMeeTcs TaTIMK (CBETOIMOIBI) C ICTOUHMKOM CBETa
JBYX JJIUH BOJTH — 660 HM («KpacHbIii») 1 940 HM («MHbpaKpacHblii»). DTH
BOJIHBI MIOTJIOIIAIOTCSI TKAHSIMMU Majiblia U MMPOHUKAIOT Ha TyOuHy 5—10 MM.
CrerieHb MTOIIOIIEHMS 3aBUCUT OT TOT'O, HACKOJIBKO TeMOTJIOOMH KPOBU
HaCBIIIeH KuciioponoM. Kaxknass MoJieKyia TeMOIJIOOMHA ITPUCOSINHSIET
MOJIeKYJIbl Kucjiopoaa (4), obpasyercs: okcuremorjioouH. HaceliieHHas
KHCJIOPOIOM KPOBb UMEET aJIBIiA LIBET, HEHACHIIIEHHAsT — TeMHO-KPaCHBIA.
Yewm Oosblie HachlleHUe (0oJiee sipKasi KpoBb), TEM OOJIbIlIe TTOIJIOIIEHUE
CBETOBBIX JTyueil. DOTOAETEKTOPOM YIIaBIIMBAIOTCS JIYIH, PETUCTPUPYIOTCS
M3MEHEHUS IIBETa KPOBH B 3aBUCMMOCTH OT €€ HACHIIIEHMUSI KIUCIIOPOIOM.

3. Camypauus. Kaxue nopmot camypauuu cywecmeyrom?

YpoBeHb HACHIIEHUST KATTWJUISIPHOW KPOBU KMCJIOPOJIOM Ha3bIBAIOT
camypayueii. I3MepsieTcst oHa B TIpolieHTaX. XpOHUYECKUI HEJOCTATOK
KHUCI0po/a B KPOBU — eunokcus (TIpU TyOepKyJie3e, pa3IMIHbIX BUAAX TTHEB-
MOHUHU, HOBOM KopoHaBupycHoit uHdexkuuu COVID-19 u np.). Catypauus
3aBUCUT OT MHIWBUIYATbHBIX OCOOCHHOCTE OpraHu3Ma, BPeIHbBIX IIPUBBIUEK,
3abosieBaHuii. Houbto catypauums cHuxkaetcsa. COVID-19 goctaTouHo 4acto
MPUBOJUT K PA3BUTUIO JIETOUHOI MTHEBMOHUU U pa3pyleHUIO Jerkux. OnuH
U3 TToKa3aTeseil 3TOi cTpallHOl 00e3HN — HU3KOE HACBIIEHUE KPOBU
KHCJIOPOJIOM.

Mokasartenu catypaumm y BBpOCHbix

CreneHb SpO,
HopwmanbHas carypaums 6onee 95%
JbixarenbHas HepoCcTaTo4dHOCTb 1 cTenexu 90-94%
[bixarensHas HepoCTaTO4HOCTb 2 CTEeNEHMU 75-89%
[bixarensHas HepoCTaTto4HOCTb 3 CTENEHM meHee 75%
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310pOoBbIii YestoBeK 6€3 BpeaHbIX MPUBbIYEK 00/1agaeT IoKa3areaeM B 95—
99%; kypunabK — oT 90 10 94% (ueM GoJIbllIe CTaXK KypHUJIbIINKA, TEM
HMXe IT0Ka3aTesib); YeJJOBEK C XpPOHUUECKUM 3a00JIeBaHUEM JIbIXaTeJIbHOM
cucteMbl — 90—95%; mokasaresb caTypalMy KPOBU Y 3MOPOBBIX MTOAPOCTKOB
JOJIKEH OBITH BhIIe 95%.

4. Kaxue npasuaa pabomot ¢ npuéopom caedyem cobarodams?
1. HoroTh no/keH ObITh CBOOOMHBIM OT JIaKa U APYTUX 3aTPSI3HEHUM.
2. Ha patyuk npubopa He JOJKEeH NaaaTh SpKUM CBET.
3. Bo BpeMms mpoBeneHus MyJIbCOKCUMETPUY TTajiell He TOJIKEeH IPOXKaTh
WJIV TBUTATHCS.
4. Tlpv MOHWXEHHOI TeMIiepaType U CTPECCOBOM COCTOSTHUM U3MEPEHUS
CJIenyeT OTJIOXKUTh, TaK KaK OHM MCKaXKaloT TOCTOBEPHOCTD JaHHBIX.

5. Kax noavsoéamuca nyavcoxcumempom?
1. TlpuMuTe HEMTOABUKHOE TOJOXKEHUE CHJISI, TIOJOXUTE PYKY Ha OTopy.
2. CoxpaHsiiTe TaKOe MOJOXEHUE B TEUCHUE HECKOJIBKUX MUHYT 10
M3MEpEHUsI.
3. Pa3mecturte mayen pyku B ClIEIIMATHHOE OTBEPCTHE TIPUOOPA.
Bxurouaiite mpu6op u xnute 20 cex.
5. CoxpaHsiiiTe HETIOABUKHOCTD MaJIblia B TpHOOpPE 10 KOHIIA TTPOBe-
JICHUST UBMEPEHUSI.
6. CHuMUTe MOKa3aHUs pubopa.

b

Xox padoTh

[IpounTaiiTe IMOATOTOBICHHBIE MaTepUAIIBI 00 M3MEPEHNH CaTypallvi.

O3HaKOMbTECh C TIPABWIIAMU PAOOTEHI C ITYJIbCOKCUMETPOM.

ITpounraiiTe pyKoBOACTBO «KaK IOIb30BaThCSI ITYJIBCOKCUMETPOM?».

ITpoBeauTe U3MepEeHNST caTypalliy ITyJTbCOKCMMETPOM JBa pas3a ¢ Ipo-
MEXYTKOM B IB€ MUHYTEHI.

3anuinTe CBOU ITOKA3aTe/IN B TETPalb.

CrenaiiTe BEIBOIBI O COCTOSSHUU 3I0POBbSI BAIllero OpTaHM3Ma.

Bonpocbt 045 3axpenaenus
ITouemMy MOHMKEHHAsT TEMIIepaTypa M CTPECC BIUSIOT Ha ITOJydeHIe
JIOCTOBEPHBIX TaHHBIX IIPU U3MEPEHUHN caTypalnum?
Cuuraercst, 9TO OT ITaJeHUS caTypallii CTPagaeT BeCh OpraHn3M. Tak
Jiv 3T0?
ITouyeMy KOHTPOJIb 3a caTypalreil HCOOXOIVM JIIOASM C 3aMETHOM OJ1e-
HOCTBIO CIIM3UCTBIX U KOXM, TIPU TOJTOBOKPYKEHUH U CJ1a00CTH?
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2.3. O0cyxKaeHune pe3yibTaToB HCCIEA0BATEILCKIX PA0OT, OTYETHOTO
3amaHns, GopMy/IMPOBKA BHIBOJOB, OTBETHI HA BOIPOCHI

Pa6ora 1. BoiBoapr:

1 — DpUTPOLUTHI YETOBEKA U JISITYIIKUA UMEIOT KPACHYIO OKPACKY, B UX
KJIeTKaxX HaXOAUTCS reMOoTrIo0uH; 2 — B apuTpoluTax yeaoBeka OTCYyTCTBYET
SIIPO, KJIETKU UMEIOT JBOSIKOBOTHYTYIO (hopMy. VY JSTYLIEK UMEIOTCS spa,
ux (popma oBajsibHas; 3 — DPUTPOLIUTHI KPOBU YETIOBEKA MEPEHOCST OOJIbIIIE
KMCJIOPOJa, YeM 3PUTPOLIUTHI KPOBU JATYIIKU. JIBOSIKOBOTHYTast hopma
U OTCYTCTBUE SIpa 1aeT BO3MOXHOCTb 3PUTPOLIMTAM TOIJIOIIATh OoJIblIee
KOJIMYECTBO KUCI0POJA; 4 — DBOMIOLUS SPUTPOLIUTOB MTO3BOHOUHBIX XKU-
BOTHBIX 1IJIa B HAIIPABJIEHUU YMEHBIIIEHUS UX Pa3MEPOB, YBEJIMUEHUS UX
YUCJIEHHOCTHU B €IUHUILIE 00beMa, U3MEHEHUS (POPMBI (IBOSIKOBOTHYTHIE)
U OTCYTCTBUS siApa. B pe3ynbTaTe 3TOrO NbixateibHast GyHKIIMUS KPOBU Ye-
JIOBEKa OCYIIECTBIIsIETCS 601e€ MHTEHCUBHO, YEM Y 36MHOBOHBIX.

Pa6ora 2. BoiBoapi:

1 — Vi3mepeHune HACKIIEHUSI KPOBU KMUCJIOPOIOM Y TPYIIIIBI YIaIInXCs,
3aMepbl MPOU3BOIMIINCH JBa pa3a: pe3yabTaThl IepBOTO pa3a — 96—99%,
pe3yJbTaThl BToporo pasa — 97—99%; 2 — Ioka3aTen HaChIEHUS KPOBU
KHMCJIOPOIOM JIOBOJIBHO BhIcOKMEe — Ooitee 95%. HachilmeHHOCTh KpOBU
KHCJIOPOJIOM Y yJallIuXcsI KJlacca HOpMaJIbHOE.

OtBeThl Ha «Bompock! mis 3akperieHus» 1—3.

3) Hzyuenue Ho8020 mamepuaaa ¢ npug.ievenuem HCUHeHH020 ONbIma yua-
wuxcs (nouckoeas beceoa)

Ha ypoke ncrnosib3yroTcst 3J1eMeHThI 3aHUMATETbHOCTH, POJIEBOI UTPHI.
C 27T0i1 11esIbIo TIpeIaraeM 00yJarIIMMCsI BBITIOJIHUTD TTPAKTUKO-OPUEH -
TUPOBAaHHBIE 3aIaHUS MO Pe3yJbTaTaM KIMHUYECKOTO (001Iero) aHaanusa
KpOBHU. 3aaHUSIMU TIPO AHIO U ee 6aOyIIKY YUUTENb BOBIEKAET YUalUXCs
B MoucKoBylo 6eceny. [To cioxxeTy pojieBoii UTpsl AHsI, ydeHUIIa 9 Kiacca,
HaXOIUT IoOMa Ha CTOJIe JIMCTOK C pe3yJbTaTaMy KJIMHUYECKOTO aHaIn3a
KpoBU 0a0yIIIKK, M3 KOTOPOTO Y3HAET O COCTOSTHUM €€ 3M0poBbs. [1pu 00-
CYXIIEHMU 3a/IaHUI yJallrecsl yuacTBYIOT B Oecejie, UCTIONb3Ysl CBOU MyCTh
HEOOJIBIIION XU3HEHHBIN OIBIT, HO KOTOPBIH SIBISIETCSI OUEHb LIEHHBIM [IJIST
YCBOEHUS 3HAHUM.

3.1. IIpeacrapieHne yJammMHCS CBOMX NMPE3EHTAIMIA, TOATOTOBJIEHHBIX
3apaHee
IIpe3enTamus 1
Buoxumuueckuii anaauz — meton 1a00paTOPHOIN TUATHOCTUKU, IO KO-
TOPOMY TIPOBEPSIETCSI COCTOSTHIE paOOTHl BHYTPEHHUX OPraHoB (TT0YEK,
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Me4YeHu, MOIKEeTyTOYHOM XKeJIe3bl, XKEeJTUYHOTrO My3bIpsi), OOMEH BELIECTB.
C nomMouIbIo NCCIeN0BaHUS ONPEIEISTIOT YPOBEHDb CONEPKAHUS B IIa3Me
KpoBU (hepMEHTOB, TOPMOHOB, 3JIEKTPOJIUTOB, BATAMUHOB I MUHEPAJIOB.
AHai3 NOoKa3bIBAET YPOBEHb CONEPKAHUS [IIOKO3bl, MOYEBUHBI, aMUJIA3bI,
xosecrepuHa, ButamuHos (D, B, B, B ,.) u 1p.

-

Puc. 2.9. 3abop kposu na buoxumuueckuii anaius

HeKOTOpHe mapaMeTphbl OMOXMMHUYECKOTO aHaIu3a KpOBU: TMOBBILLIEHHBI
YPOBEHbD 2.110K03bl CBUACTCIILCTBYET 00 yYrpo3€ caxapHoro I[I/Ia6CTa; IIPEBLIIC-
HUE HOPMbI MOYCBUHLBI — O HEI0CTaTOYHON BbIIEIUTETbHON pa6OTbI ITOYECK
N HApYHICHUUA (anpraum/I IJ1a3Mbl KPOBU U IP.

IIpe3enranus 2

C MOMOIIBIO KAUHUYMECK020 AHAAU3A KPOBU BPAaYy Y3HAIOT O KOJTUYECTBE
SPUTPOLIMTOB (KPACHBIX KPOBSIHBIX TeJel); 00 ypoBHE OeJika reMOorIo0rHa,
COJIepKallerocsi B 3pUTPOLIMTAX; 00 00lIeM KOJIUYeCTBe JIEHKOLIUTOB (Oe-
JIBIX KPOBSTHBIX TEJIEIN); O JISMKOIUMTapHOI (hopmysie (KOTUIECTBO pa3HbIX
¢dopM JIEUKOLIMTOB), KOJUYECTBE TPOMOOILIUTOB (KPOBSIHBIX IJTACTUHOK).
B xiimHuyeckoM aHanu3se uMmeercs nokasareab COD — cKOpoCTh OCeTaHUS
SPUTPOLIMTOB Ha THO TTPOOUPKH.

3.2. Ucnoan3oBaHue NPAKTHKO-OPUEHTHPOBAHHBIX 3a1anuii no EHI

3agaHus BKIIIOYAIOT JOTIOJTHUTEbHBIE TEKCThI, TAOJUIbI WJIU PUCYHKMU.
71 uX BBITTOJHEHUS yYalllMMCSl HEOOXOAUMO MPUMEHUTh YMEHUE aHAJIU-
3UpOBaTh, COMOCTABATh, UHTEPIPETUPOBATH NAHHbIE, 1eJaTh COOTBETCT-
BYIOLII€ BBIBOABI M 00001IeHUS. 3alaHUs CIOCOOCTBYIOT HEe (popMaIbHOMY
3ay4YMBAHUIO yYEOHOTO MaTepurasa, a OCMBICJIEHHOMY YCBOCHUIO 3HAHUI
O SIBJICHUSIX KU3HMU.
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3ananmna 1-5
Tabnuua 2.5.
[Mokasarenw SPUTPOLUNTOB N remMorno6uHa
B KIIMHNYECKOM aHaIm3e KpoBK
NccnepoBaHue | Peaynbrat | PedpepeHTHbI nHTepBan | EguHnua namepeHus
1. SputpoumThl 3,53 3,7-4,7 *1Q'/m
2. [emormno6uH 110 120-140 r/n

JaHHbIE TT0 pUTPOLIUTAM (KpacHbI€ KJIETKU KPOBU) U TEMOTJIOOUHY
OKa3ajuch HIXE TIpeesioB pepepeHTHOro MHTEpBaia, WX MHTepBajla HOp-
MaJIbHBIX [TOKA3aTENENM.

3ananue 1. Yem omacHo 151 opraHru3Ma dejioBeka MOHKEHHOE CoJiepa-
HME SPUTPOLIMTOB U TEMOIJIOOMHA B KPOBU, KOTOPOE HA3bIBAIOT MaJIOKPOBUEM?

Buvibepume odun eéepruiit omeem

A. VI3 opranu3ma He OyayT BBIBOOMTHCS BPEAHbIE TPOIYKTHI OOMEHA.

B. YMeHbIMTCS BBIpAaOOTKA aHTUTEN, Pa3pyIIAIONINX TOKCUYHBIE BEIIECTBA.

B. Yewnures niporiecc cBepThIBaHUSI KPOBU U 00pa3oBaHMsI TPOMOOB
B cocyaax.

I'. Hapyuurcs nepeHoc KUcaopoa 1 YIIeKUCI0To ra3a KIeTKaMu KPOBH.

AHs 6cnomHuUNG, YMO HEOA8HO Ha omadbixe 6adyuKa He NoWAA ¢ Hell Ha Npo-
2YAKY 8 20pbl, COCAABUIUCH HA Manokposue. Tenepv Ana nonsna, nouemy oHa
OMKA3anach UOMu 6 2opb.

3ananue 2. OOBSICHUTE, YTO MOTJIO OBbI CIIyIUThCS, eCJIv ObI 6adyIKa
TIOIIIJIA Ha TIPOTYJIKY B TOPBI TIPU €€ MaJIOKPOBHUI?

Toeda yce Ansi cnpocuna y 6a6ywKu 0 03MOICHOU NPUYUHE PA3GUMUSL Y Hee
manokposus. Ha umo 6abywxa omeemuna: <5 dymaro, npuvuna 6 mom, 4mo
5 nuaa cuavible anmubuomuku, koeda 6onena eocnanenuem aeekux». Koeoa
Ans neimanace pazodpamucs 8 IMomM 80npoce, Mo Y3HAAA, HMO 8 00pa308aHUL
apumpoyumos yuacmeyem sumamur B, , komopuiii cunmesupyemcs onpede-
AEHHbIM 6UdOM baxmepuii.

12

3ananue 3. [ToueMy nmpreM aHTUOMOTUKOB MOT CTaTh MPUINHON Ma-
JokpoBus? [Tomorute AHe BBICTPOUTH LIETTOUKY (DAKTOPOB, MPUBEIIINX
K 3200JIEBAaHMUIO.

3anuwume 6 omeeme coomMeemMCcmMEYULYI0 NOCAe008AMENbHOCHb OYKE

A. HapymieHrie 06pa3oBaHusi 9pUTPOLIUTOB

b. Hapymienue Mukpodiopbl KAIIEYHUKA

B. Hapymienue cunTesa Butamuna B,

T'. [Ipuem aHTUOUMOTHUKOB
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AHns 6cnomuuna, umo 045 npedynpexcoeHus u aeueruss MHo2ux bonesHell,
8 MOM uucae MaroKposusi, Heobxo0umo cobardams cOANaAHCUPOBAHHOE MU -
manue. Ona 3axomena nodckazams babyuike, KaKue NpoOyKmul NUMAHUS el
cnedyem 6KAIOHAMb 6 CBOU PAYUOH 045 MO020, YMOo0bl ROBbLCUMb COOEPICAHUE
2eM02100UHa 8 KPosl.

Tab6nuua 2.6.
HekoTopble XapakTepuUCTVKK NPOAYKTOB NMUTAHUS
HassaHue Hanbonee OHepreTudeckas LeHHoCTb | CopepxaHue xeneaa,
ynoTpebnsembix MALLEBBIX NPOAYKTOB, KKaJl Mr Ha 100 r npoaykTa
NPOOYKTOB NUTAHUA Ha 100 r nponykTa
PactutenbHble

NPOAYKTbI MUTAHUS
OBCHAHas kpyna 345 3,8
rpedHeBas kpyna 329 6,7-7,8
A0NOKM 46 2,2
rOpox 72 7,0
rpeLkme opexm 656 2.3
apaxmnc 551 50
MOPKOBb 33 1,2

XKunBoTHbIE

NPOAYKTbl NUTAHUS
MACO KypuLbl 241 2,9
MSACO VHOEVKN 198 4,0
nevyeHb roBaAXba 121 6,9
AVLLO KYpUHOE 157 2,5
CBUHVHA 397 1.9
neyYeHb TPpecky 614 1,9
MMM 77 6,7

3ananue 4. Kakue npoayKThl MUTAHUS, COTJIACHO JAaHHBIM TaOIMIIbI
2.6.yul111e yrnoTpedJIsiTh, YTOOBI IIOBLICUTh COAEPKAHKME FeMOIJIO0HA?
Buvibepume mpu uau wemoipe npodyxkma numanus.

DPUTPOLUTHI KPOBY UeJIOBEKA U OOJILITMHCTBA MJIEKOIUTAIOLIUX UMEIOT
CTPOEHUE, OTIUYHOE OT OCTAJbHBIX MO3BOHOYHBIX XKMBOTHBIX. Ha Puc. 2.10.
2.11 uzobpakeHbl 3pUTPOLUTHI KPOBU YeIOBEKA U JISITYLIKN (COOTHOLLIEHUE
pa3MepoB KJIETOK BOCIIPOU3BEAECHO MPABUIILHO).

B pycckoit HaponHoi#t ckaske «llapeBHa-JsITyIlKa» JSTyILIKa MpeBpaliaeTcs
B pekpacHyto aeByliky Bacunucy I[Tpemynpyio.
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Puc. 2.10. Dpumpouyumot kposu Puc. 2.11. Dopma spumpouumos
uenoeexa uenogexa (A) u nseywxu (b)

3ananue 5. Ha ocHoBaHuM nHMOpMaImm 06 3puTpOIUTaX U M300paKEHUs
kietok Ha Puc. 2.10 u 2.11 nogymaiite, Morna 661 Bacunuca Ipemynpas
CYILIECTBOBATh B OOJIMKE AEBYILLIKU, UMesI CTPOEHUE KJIETOK, KaK y JISITYIIKHU ?»
[1, c. 36—44].

Boibepume Jla uau Hem u obssacuume ceoii 6bL00p.

o/la

o Her
3.3. O0cyxneHue 3a1aHuit
3aganme 1
3amaHue BXOOUT B COCTaB KOMIIETEHTHOCTHOM 00JIaCTH «MHTEPIIPETALMS
JAHHBIX U UCIIOJIb30BaHNE HAYUHBIX JOKA3ATEIbCTB I [T0JIyYEHMS BEIBOIOB.

Yyamumcs PEKOMCHAYCTCA IMPpOAHAIN3NPOBATDH I/IH(I)OpMaHI/IIO 110 B3pHU-
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TPOLIMTAaM Y TEMOTJIOOMHY B rpade «pe3ybTaT» B IPUBEICHHON Tabaule

Y COTIOCTaBUTb €€ C MOKa3aTeNISIMU «pe(ePEHTHOTO MHTEPBaJIa», TOCIIE YETO

caenath BbIBOABI. M3 croxxeTa 3anaHusl y4UeHUKU TTOUMYT, 4yTO 6adyIka He

COBCEM 310POBa, TaK KaK MOKa3aTeJn 3pUTPOLIUTOB U TEMOTJIO0MHA BBIXOJST

32 HUDKHIOIO TpaHUILLy peepeHTHBIX MHTEPBAJIOB — 3TO O3HAYAET, YTO KPOBb

HE TTOJIHOCTBIO 00ECITeYMBaEeT KJIETKM OPraHMu3Ma KACIOPOIIOM.
ITpaBunbHbil oTBeT: I'.

3ananue 2

3anaHuie OTHOCUTCS K KOMIIETEHTHOCTHOM 00J1aCTH «Hay4YHOE OObSICHEHUE
SIBJICHU» W TIpernoiaraeT CBOOOAHBIN OTBET. Y ydaiuuxcs (hopMUPYIOTCS
MpeCTaBIeHUs 00 ananTaliy JIIOJEH K XXU3HU B TOPHBIX paiioHaX, O MPOsIBIIE-
HUU HEJOCTAaTOYHOCTH JAbIXaHUsI (TUIIOKCUH) MO Mepe MobeMa B TOPHI Y cla-
OBIX M HETPEHUPOBAHHBIX JIIOJEH. AKTYaTM3UPYIOTCS 3HAHUS O Pa3pekeHHOM
BO3/yXe U3 KypcoB reorpaduu u ¢pusnku. Hekotopbie moObIBaBIlMe B ropax
yyaluecsl pacCKa3bIBalOT O CBOEM OIBITE MOJbeMa Ha BBICOTY. Bo3HuKIIas
MPU 3TOM JUCKYCCUS CITOCOOCTBYET (POPMUPOBAHNIO KOMMYHUKATUBHBIX
pe3yabTaToB 00y4yeHus. B oTBeTax yyaniuecss oTMEUaroT, YTO IO Mepe YBe -
YEHMUS BBICOTHI MapLUMaIbHOE NAaBJEHUE KUCIOPOIa YMEHbIIIAETCs. Y JIIOEH,
MOCTOSTHHO XUBYIIIUX B TOpaX, KOJUYECTBO IPUTPOLIMTOB BhILIE, YEM Y TEX,
KTO XMBET Ha paBHUHE. Hopma 1o sputpoumraM st MyxXauH 4,2—5,4 MiH /
1 mM3, mst keHmH — 3,5—5,2 it / 1 mm3,

3ananue 3

3agaHue OTHOCSIT K KOMITIETEHTHOCTHOM 00JIaCTU «Hay4YHOE OOBbSICHEHUE
SIBJICHUW».

B npe3eHTanmu paccMaTpruBarOTCs IPUYMHBI MAJTOKPOBUST: HECOATaHCH -
pOBaHHOE NMUTaHue, 3a00JeBaHUE MaJISIpyeil U IpYyTUMU UH(PEKIMOHHBIMU
3a00J1eBaHUSIMU, KPOBOTIOTEPS, OTPABJIEHUE TSKEIbIMU MeTa/lIaMu. B BbI-
CTYIIJIEHUM OTMEUAETCS, UTO Cepbe3HO (hOpMOIi MaTOKPOBUSI CUMTAETCS
3a00J1eBaHN€ KPACHOTO KOCTHOTO MO3ra, JIEYeHNE MOXET COMTPOBOXIATHCS
ero nepecaakoii. CozgaHue MeXIyHapOAHOro OaHKa JOHOPOB — BaKHbBIN
9Tar B JICUEHUHU TSKEJOro Hedyra.

Texct 3aganud 3 maeT BO3MOXHOCTb YYalllUMCsI TO3HAKOMUTHCS C ellle
OJIHO¥ TIPUYMHOM MaJTOKPOBHSI — HEIOCTATKOM BUTaMuHa B ,. D10 nocra-
TOUHO XapakTepHasl IpUUYMHA MaJJOKPOBUS B Hallle BpeMsi. AHTUOMOTUKU
ryouTeIbHO BO3IEMCTBYIOT KaK Ha 00JIe3HETBOPHbIE OaKTEpUU, TaK U Ha
MOJIE3HYI0O MUKPOMDIOPY KUIIEUHUKA. YYalllMecs 0 CBOEMY OIBITY 3HAIOT,
YTO MPUMEHEHNE aHTUOMOTHUKOB MOXKET BbI3BaTh CEPbE3HbIE MTPOOJIEMBI, U HE
TOJIbKO MaJIOKPOBHE, IO3TOMY MOCJIe Kypca aHTUOMOTUKOB PEKOMEHIAYETCS
MPUHUMATh MOJIE3HbIE OAKTEPUMU.

IMpasunbHELT oTBeT: TBBA.

106



Pazoen 2

3ananue 4

3agaHure OTHOCAT K KOMITETEHTHOCTHOM 00JIaCTH «MHTEePIPETALINST TaHHBIX
U UCTIOJIb30BaHUE HAYUHBIX 10KA3aTeIbCTB /11 TOJIyYeHUs BBIBOJOB». Yya-
mecst aHanu3upytot Taomuiy 2.6. «HekoTopble XapaKTepuCTUKY TIPOIYKTOB
MMUTaHUSI» M Ha € OCHOBE JIEJIAlOT BHIBOJIBI O BKITIOUEHUU OTIPENEIEHHBIX TTH -
LIEBBIX MPOAYKTOB B pALIMOH MUTAHUS. YyUalliecs 3aMeyaloT, UTo B Ta0JInLe
MpuBeneHa U30bITOYHast MH(GOpMAIIVs, 1 UM HE0OXOIUMO OTOOPATh TTPOIYKTHI
¢ OGosblIUM cosepxkaHueM xesesa. LLIKoabHUKY 000CHOBBIBAIOT HEOOXO-
JTMMOCTb COAJIAaHCUPOBAHHOTO TTUTAHUSI M TIPEAYTIPEKICHUS 3a00JIeBaHUA.

ITpaBWILHBII OTBET: TOPOX, rPEYHEBAST KPYNa, eYeHb TOBSIKbS, MHIUH
(4eTbIpe MPOIYKTA).

3ananue 5

3angaHue co cBOOOAHBIM OTBETOM. B 3amaHuu yyaniyecs mpuBOIST apry-
MEHTBHI «32» WIN «ITPOTHUB» PEATUCTUIHOCTHU CKa30uHOTO cloxxera. O0cykneHne
3a/laHusI BHOCUT B YPOK HEKYIO pa3psaKy. UTo BO3MOXHO B CKa3Kax — He-
BO3MOXHO B XXM3HU. DTOI TeMe yxKe Oblja MocBslleHa JJabopatopHas pabo-
Ta. 3eMHOBOJIHBIE M YEJIOBEK PACCMATPUBAIOTCS B 9BOJIIOIIMOHHOM TUIAHE.
AKTUBHOCTB JISITYIIKH ITOJTHOCTBIO 3aBUCHUT OT TEMIIEPATyphl OKpYyKaloen
Cpefibl, TIpY TIOXOJIOAHUY OHA BMaaeT B olienieHeHne. Bacwice I[Mpemynpoit
C OPUTPOIIUTAMU JISITYIITKY JUISI )KU3HU HE XBaTaJIO ObI KUCIOPOA.

TMonBeneHre UTOTOB, B KOTOPHIX COOOIIAETCS O MPOAOJIKUTEIBHOCTU
XU3HU 3putpounToB (120 nHeil), opraHax, rae oHU 00pa3yroTCs (KpacHbI
KOCTHBII MO3T) U opraHax paspyiieHus (riedeHb, cefeseHka) [1, ¢.81—86].

3.4. XapaKkTepuCTHKA JIEHKOUMUTOB U TPOMOOIIMTOB MPOUCXOAUT
0 CJIeAYIOIEeMY IJIaHy:

CtpoeHue seilkoyumos (06eabix
KPOBSIHBIX TeJiell), UX QYHKIINN, B3a-
HMMOCB$I3b CTPOEHUSI Y (DYHKIIIA, YUCIIO
B 1 MM?, MPOIOIKUTETLHOCTD XKU3HU,
o0pa3oBaHue U pa3pylieHNE.

CtpoeHnue mpomoboyumos (KpoBsi-
HBIX IJTACTUHOK), X (DYHKIIUU, B3aU-
MOCBS$I3b CTPOEHUSI N (PYHKITUA, YUCIIO
B 1 MM?, MPOIOIKUTETLHOCTD KU3HU,
o0pa3oBaHue U pa3pylieHUE.

Puc. 2.12. Masok kposu uenosexa
100 MUKPOCKONOM
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4) Ilooeedenue umoezoe u peghaexcus

BrimtoHeHIE 3agaHus 6

Ha pucynke 2. 12. nokazaro, kak evieasoum noo MUKpOCKONOM MA30K KPosu
uenosexka. Mazok obpaboman Kpacumensamu, mak ymoowvl KAemxku Kposu Oblau
XOpOULO pa3nuUYUMb.

— Ormpenenure, KakKne KJISTKA BUIHBI HAa 3TOM pucyHKe. Hamuiure
Ha3BaHUS KJIETOK, KOTOpble 0003HaYeHbI Hudpamu 1, 2, 3.

I1pu mogBeIeHNY UTOTOB yJallrecsT JaloT OLIEHKY OTBETOB HanboJiee
AKTUBHBIX YIACTHUKOB JVCKYCCHIA, BBIIC/ISIOT HAaNOoJIee 3aITOMUHAIOIIAECS
STaIThkl ypoKa.

5) Hucmpykuus K domaunemy 3a0anuro
IToMuMO MaTepHaioB yUeOHHMKA, JOITOTHUTEIIEHO YIAITUMCS TIPeUTaracTCs
BBIITOJIHUTD JBa 3aJaHUsI — CM. 3aIaHus 5, 6 B CLiEHApUu ypoka 3.

Cuenapuii ypoka 3

Tema ypoka: UMMYHMUTET, ET'O BUIbI
Tun ypoxa: ypoK OTKPBITHSI HOBBIX 3HAHWI, YMEHUI1, HABBIKOB.
Cmpykmypa ypoka: 1 — OpraHU3alIMOHHBIE MOMEHT, 0003HaYeHUE TIPO-
OJieMbl ypoKa; 2 — MoJydeHre HOBBIX 3HAHUH TTyTeEM aKTyaJIu3alluu paHee
U3YYEHHOTO yyebHoro Matepuaia (pasneinbl «PacteHus», «2 KuBOTHBIE»)
C MCTIOJIb30BAaHMEM 3HAHUI TI0 CAaMOHAOIONEHNIO; 3 — 3aKperieHue HO-
BOTO Marepuaa; 4 — nmoaBeaeHUe UTOTOB U pedIeKCHs; S — MHCTPYKIIUS
K JJOMallIHEMY 3aJIaHUIO.
Ileas ypoxa: hopmupoBaHue TIpeACTaBICHUN 00 UMMYHUTETE, TEOPUU
MMMYHUTETA; pa3BUTHE HABBIKOB CAMOCTOSITEJILHOM M TPYTIITOBOI pabOTHI
y4anmxcs.
IIpeomemnvie pezyavmamol 06yuenus
3nanuesnlii komnorenm: pa3BUTIE METONOJOTMIECKUX TIOHSTUH, 3aKpeTuie-
HME 3HaHUI 00 MH(EeKIWU, MpeaynpexIeHU NHOEKIIMOHHBIX 3a001eBaHUI;
(bopMupoBaHUe OMOJIOTUUECKUX TTOHSTHI: BUIBI UMMYHHUTETA, YKPETUIEHHE
WMMYHUTETA, OpPTaHbl UMMYHUTETa, 0OOCHOBaHWE HEOOXOIUMOCTHU COOJTIO-
JIeHUsT Mep TTPo(UIaKTUKKN MH(MEKIIMOHHBIX 3a00JIeBaHNIA 1 JIp.
Jleameavrnocmuoiii Komnonenm:
— pa3BUTHE YMEHUI OMUCHIBATD OITBITHI, OTIPEIEIISITh LIS U TUTIOTE3bI
KUCCeA0BaHUM, MPOBOAUTH CAMOHAOIONEHMUS;

— pa3BUTHE HABBIKOB CAMOCTOSITEJIbHOW pabOTHI MPU BBITTOTHEHUUN
MPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUIA;

— dopMupoBaHue yMeHMI KiaccuUIIMPOBaTh U CPaBHUBATH BUIIBI
WMMYHUTETA, OOBSICHATH X 3HAUEHNE B XKMU3HM YeJIOBEKa.
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Iledazozuneckue memooot: IOVICKOBast 6ecesia, UCCIIEIOBATEILCKUI METO/.
Obopydosanue u mamepua.ibl: KOMIbIOTED, SJICKTPOHHASI TOCKA, TAOIUIIBI,
PUCYHKH, MYJIbTUMEIUHBIE TTPE3EHTALIVIN.

Xoa ypoka
*[IpensioxXeHHbIe 3a1aHUs U JOMOJHUTEIbHBIIA MaTepuai He 00s13aTeIbHbI
JUIS UBYYEHMSI.

1) Opeanuzayuonnotii momenm, o603nauenue npodaemol ypoxa

Bopb0y ¢ nHGpEKIMOHHBIMU 00JIE3HSIMU CHavaJla BeJId 3Haxapyu U Bpaue-
BaTesv, a MIOTOM OrpoMHasi apMus Bpaueit 1 yueHbIx (D. JIxenHep, JI. [Tacrep,
P. Kox, 1. . Meunukos, I1. Opnux). JIBoe n3 Hux B Hayane XX Beka (1908 r.)
ObLIM YAOCTOEHBI BICOKOI Harpaabsl MUpoBoro coodiectBa — HobeneBckoit
MpPEeMUM, OHU TI0 MPaBY CUMTAIOTCS CO3AaTesIMU TeOpUU UMMyHuUTeTa: Mibs
Wby Meunrkos (Poccust) u [Mayns Opnux (Iepmanus).

T1yTb noJlyueHusI HOBbIX 3HAHUI B HayKe ObLT TepHUCTBIM. OTKPBITUIO
0MOJIOrMYECKUX 3aKOHOB M TEOpUIi TIpellecTBOBaIa KPOIMOTIMBas padoTa.
MHorouucieHHble HaOII0AEHUST U SKCIIEPUMEHTBI MOTJIM 3aKOHUUTLCSI HUYEM.
BoccTtaHOBUTE X011 TO3HAHUS TE€X WM UHBIX SIBJIEHUI ¢ TpUMEHEeHHEeM J1abo-
PATOPHBIX METOMOB B IIKOJIBHBIX YCIOBUSIX JOCTATOYHO TPYAHO, HEOOXOIUMO
MMEThb CIiellMalibHOe 000pyI0BaHKe U YCTAaHOBKHU, J1a00OpaTOPHbIE OOBEKTHI
U 1p. B LIKOJBbHBIX Ja00paTOpUsIX MOXKHO MpPOiesiaTh JOCTATOYHO MPOCThIE
HUCCIIeOBAHUS, CPEIU KOTOPBIX OOJIBIIYIO POJIb UTPAIOT caMOHAOJII0AeHUS
y4yaluxcs, onucaHusl SKCIePUMEHTOB, ITPOBEASHHBIX YUeHBIMU, MX aHAJIU3,
BOCIIPOM3BEAEHUE 2JIEMEHTAPHBIX OIBITOB.

2) Iloayuenue HOBbIX 3HANUI NyMeM AKMYAAU3AUUL PAHee U3YHEHHO020 YHeOH020
mamepuaaa (pasdeavt «Pacmenus», «2Kueommuoie») ¢ ucnoav3oeanuem sHaHul
no camonabaro0enuo

2.1. HayuHblii MeTO MMO3HAHMS: MIOMCK 3HAHMIA O JKHBBIX CHCTEMAX. AKTY-
am3aius NpeaCTaBIeHHii 0 MeTOJaX NMO3HAHUS B OMOJIOTHI

C HayYHBIM METOJIOM ITOJIyYeHUs 3HAHUN yJalllrecs y>Ke 3HaKOMBI,
TTO3TOMY YUMTEJIIO CIIeIYET OCBEXKUTD B MX TIAMSTH CJIETYIOIINE METOI0IO-
TUYECKUE TIOHATUS: «METOM», «<HAYIHBIN METOI», «<METOIbI OMOJIOTIICCKIX
HCCIIeIOBaHUIN» , «THUIIOTE3a», «HAYIHBINM (haKT» U Ip. YUUTEIb paCKphIBacT
HOBBIE TIOHSITHSI, TAKWE KaK: «yHUBEPCAIbHBIC U CTIEIIMATbHbIE METO/IbI Ha-
YKI», «IMIIUPUUICCKUN ¥ TEOPETUIECCKUIA TUTTBI ITTO3HAHUS».

Memoo — 310 cI1oco6 pelreHNs KaKoW-HUOYIb IMPOOIeMbI WIIH 3aIauH.

Hayunotit memoo — 370 COBOKYITHOCTH CITOCOOOB 1 IECTBUIA, MCIIOIB3Y-
€MBIX JIJIS TIOJTYICHMST HOBBIX 3HAHWIA.

HauGosee pactipocTpaHeHHBIMU METO/IaMU B OMOJIOTUM SIBJISTIOTCS Ha-
OJIIOIeHUE U IKCTIEPUMEHT.
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Haébarodenue — meton ukcupoBaHus (TTOTydeHUsT) YeJIOBEKOM MH(DOP-
Manun 06 00bEeKTax, IMPoIeccax 1 IBIICHUSIX C TIOMOIIbIO OPTaHOB YyBCTB.

Drcnepumenm — MeTOI N3YICHUS KMBOU MPUPOIBI, KOTOPBIH ITPEAITO-
JIaraeT Co3IaH1e CUTYaIrii, TOMOTAIOIINX BBISIBUTH T¢ VI MHBIE CBOMCTBA
OUOJIOTNYECKUX OOBEKTOB.

Tunomesa — nipenrionoxeHue (yITBepXIeHNE), IISI KOTOPOTO TpedyeTcs
JTIOKA3aTeJIbCTBO.

Hayunwuii paxm — dopma HaydHOro 3HaHUSI, B KOTOPOU puKcupyercs
KOHKPETHOE SIBJICHUE UJIN COOBITHE; PE3YIbTaT HAOIIOACHU 1 SKCIICPH-
MEHTOB, YCTaHABIMBAIOIINIA XapaKTEPUCTUKHA OOBEKTOB.

Teopus — 310 00001IEHHOE 3HAHUE, OOBEANHSIIOLIEE PE3YIbTaThl UCCIe-
nmoBaHMi. Teoprst MOXET BOSHUKHYTH Ha OCHOBE 0000IICHNS (haKTMIECKOTO
MaTtepHuaia, IoJydeHHOTO B pe3yIbTaTe HaOMIOACHUIA U SKCIIEPUMEHTOB.

Hay‘lHBlI?l METOA MOXKHO KpaTKoO IMpeaACTaBUTb B BUAC CXEMBI, B KOTOpOﬁ
OTpakXCHbI 3TaIlbl ITIO3HAHUA (]_[Ial"I/I HOSHaHI/IH)Z

‘ 1. MNpoBegeHve npegpapuTenbHbIX CCneaoBaHnin (HabMOAEHNIN)

‘ 2. Onpenenervie npobaembl (NocTaHOBKa BONPOCa)

‘ 3. PopmMynMpoBaHue rmnoTessl (MPeanonoXeHus)

‘4. [MpoBepKa rMnoTeskl: NPOBEAEHME HabNOOEHNI 1N SKCNEPVMEHTOB

‘ 5. [NonyyeHne pesynsraros (MOATBEPXAEHUE NIV OTPULEAHVE TMNOTESbI)

‘ 6. OpopmneHve pesynsTaTos (B B1UAE 3aKOHOMEPHOCTEN, 3aKOHOB, TEOPWI)

IMonydyeHHble 3HaHUSI MPOBEPSUIMCH, 0000IIATNCH, CUCTEMATU3UPOBA-
JIUCh, B pe3yJbTaTe 4ero ObLIM YCTAHOBIE€HbI 3aKOHOMEPHOCTHU, 3aKOHHBI,
CO3[IaHbl TEOPUU.

YHuBepcabHble METOJIbI TTO3HAHMST UCTTOIB3YIOTCS KaK B OMOJIOTUM, TaK
u B npyrux Haykax. K ynueepcaivnoim memoodam viccienoBaHus OTHOCSIT:
Ha0oIeHe, SKCIIEPUMEHT, U3MEPEHUE, ONTUCAHUE, CPABHEHUE, KTacCUdu-
Kaluio, MoneiupoBanue. Creyuaibiote Memoodst NCTIONb3YIOTCS B pa3TNYIHBIX
HaIpaBJeHUIX OUOJIOTUUECKON HAyKM KakK crieluduiyeckue, XxapakTepHble
TOJIBKO JIJISI HUX: LIEHTPpUPYTrupoBaHUe (LIUTOJOTHUSI), MUKPOCKOIUS (LIUTO-
JIOTHUSl, TUCTOJIOTUSI, aHATOMUS), TMOPUIOJOTrMYecKUit (reHeTrKa), OIu3He-
LIOBBII MeToA (TeHEeTHKA YesloBeKa), OMoxXuMudeckuii MeTos ((hU3noa0rus
U TeHEeTUKa YeJIoBeKa).

B Hayke cyliecTByeT ABa TUIIA TTO3HAHUS OKPYXKalOIIeTro Myupa, mopo-
JKIAIOIIMX HOBbIE 3HAHUS, — SMIIUPUUECKUIT U TeopeThudecKuii. OHU UMEIOT
OTJIMYUTENIbHBIE YePTHI. IMuuputeckue Nccaeq0BaHus 0a3UPYIOTCs Ha HETIO-
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CPENCTBEHHOM B3aMMOJIECTBUM UCCIIENI0BATENS C U3yYaeMbIM MPEIMETOM.
OHU NpearnoaraloT UCCIeI0BaTeNbCKYIO NeATeIbHOCTh — HAOIIONeHUS
U 9KCIEPUMEHTHI, U1 IPOBENEeHUS KOTOPBIX UCIOJIb3YeTCs CIeUaTbHOE
obopynoBaHue (MTpUOOPHI, MPUOOPHBIE YCTAHOBKU U Ap.). MeTOAbI SMITU-
pUYECKOW MO3HABATEIbHOM NESITEIbHOCTH ObLIN YK€ YITOMSIHYTHI BBIIIIE.

B meopemuueckom nozHaHuM NCOIB3YETCS TOABKO MBICJIEHHBIN SKCITe-
PUMEHT, a TaKKe IPYTUe METOIbI: JOTUYECKOTO U UCTOPUUYECKOTO UCCTIEeNI0-
BaHUs, UeaNU3al1sl; MbICJICHHBINA SKCTIEPUMEHT C UICATU3UPOBAHHBIMU
00BEeKTaMU; TOCTPOEHNE TEOPUI MYyTEM BOCXOXIEHUSI OT aOCTPAKTHOTO
K KOHKPETHOMY U JIp.

MHorue 6uosiornyeckre UcCiaeq0BaHus ObLIU MPOBEACHBI SMITUPUYECKUM
MyTEM, HO 3TO HE 3HAYUT, YTO TEOPETUYECKUI TUM TTO3HAHUS OTCYTCTBYET
B 6uosioruu. B coBpeMeHHOI 01M0I0TMYeCKO HayKe OHU YaCTO COUYETAIOTCS.
Tak, HarmpuMep, Tipu co3naHuu Moaeau Mosekyibl JHK (1953 r.), yueHbie —
amepukaHckuit ouosior JIxx. YorcoH u anriuiickuii pusuk @. Kpuk ncnomnb-
30BajIv AKCIIEPUMEHTAIbHbIE TaHHbIE 10 XuMUYeckomy cocTaBy (3. Haprabd)
" peHTreHocTpyKTypHomy aHanusy JJHK (M. Yunkunc, P. ®pankiun).
B 1962 rony JIxx. Yotrcon (CILIA), @. Kpuk (Benukobpuranus) u M. YUIKuHC
(Benukobpurtanust) ob11u ynoctoeHsl HobeneBckoit mpemMun 1o ¢hpu3uoaoruu
U MEIUIHE.

2.2. Ninbsa Unbua MeunukoB (1845—1916). ITyrb MeunnkoBa K Teopun
¢aronurosza (K1eTOYHOI TEOPUN UMMYHUTETA).
AKTyaIu3anusi 3HaHUWIA 0 XKMBOTHBIX

Teopust UMMYHUTETa HAMIPSIMYIO CBSI3aHA C U3YYEHUEM OEJIbIX KPOBSIHBIX
Tesel — JieMKouuToB. M3ydeHure nuieBapeHus y TpoCTERIIUX U MHOTOKJIe-
TOYHBIX OECITO3BOHOYHBIX XKUBOTHBIX Ja10 BO3MOXHOCTh Y. 1. MeuHUKOBY
pa3paboTath IJIaH HOBBIX UCCJIEIOBAHUH B 3TOI 00J1aCTH, C MOMOIIBIO KOTOPBIX
OH CUCTEMAaTU3UPOBAJI 3HAHUS O KJIETOYHOM MUIIEBAPEHUU Y )KUBOTHBIX Ha
Pa3HbBIX CTAAUSIX DBOJIOLIUOHHOTO Pa3BUTHUS.

K rnaBHoi1 unee coeii Teopur uMmyHutera M. 1. MeyHUKOB npuuiesn
B CAaMOM HayaJsie Kapbephbl, PY U3yYeHUU MUILEBApeHUs Y aMe0, KUILIEYHOTIO-
JIOCTHBIX (TUIPHI U Jp.), TYOOK, peCHUUHBIX uepBeit. KTo He 3HaeT o 3axBarte
MUY JIOXKHOHOXKaMU ¥ 00pa30BaHUM MUILIEBAPUTEbHBIX BaKyoJIeil y Oec-
(bopmeHHbIX aMe0?! B Tese mepeyncaeHHbIX MHOTOKJIETOUHBIX JKUBOTHBIX,
KaK 0Ka3aJloCh, TOMUMO TOJIOCTHOTO MHUILIEBAPEHUS TPUCYTCTBYIOT KJIETKH,
3axBaThIBAIOIIIME TTUIIEBbIC YACTUIIBI U MIEPEBAPUBAIOIIME UX M0 aHATIOTUU
¢ ame0o01i.

Cgou uccienosanusi M. . Me4HHUKOB TTPOBOIMI HA OpraHU3Max, UMe-
IOIIKX TTPO3pavyHOE TeJI0 (JIMYMHKU MOPCKUX 3BE3/, pAaYKOB HaHUNA uiu
«BOJSTHBIX 0J10X»).
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Puc. 2. 14a. «Eﬂym&a}omue» Puc. 2. 146. U. H. Meunukoe
KAeMKU HA WUne po3bl. 6 ceoell nabopamopuu

CHauaja y4eHblii BBOIMJI B T€JIO IMUMHOK MOPCKUX 3BE€3]1 MEJIKW1 MOpo-
IIOK KPaCHOM KpackKu — KapMUH. «bJyxnaroine» KJIeTKU CIELIA K 3epHaM
KpacKu M 3aXBaTbIBajy UX, KpacHas OKpacka ucuesasa.

3aTeM OH BBOJMJ B TEJIO MPO3pAYHON JUUMHKU MOPCKOI 3BE3/1bI IINTT
po3bl. MeuHnKOB mpoBest onbIT (1882 r.) B KOTOPOM, OH COpBaJl HECKOJIbKO
PO30BBIX LIMUITOB U BCTABWJI UX MOJI KOXY JIMYMHOK MOPCKOI 3BE3/IbI.

ITo xony oObsicCHEHUS U BeleHUsT Oecellbl yUUTEIb BOBJIEKAET YYalllUXCS
B BBINTOJTHEHME 3aJaHUIA:

3ananue 1. Paccmorpute Puc. 2.13. Kak BBl cunTaeTe, 4TO YBUIET
M. . Me4yHUKOB IO MUKPOCKOIIOM B PE3YJIbTaTe MTPOBEACHHOTO OIbITa?

3ananue 2. ChopMyIUpyiiTe TUTIOTE3Y UCCICIOBAHUS B 9KCIIEPUMEHTE
.. MeyHukosBa.
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3ananue 3. Kakye KJIETKU y9acTBYIOT BO BHYTPUKJIETOUHOM TIepeBapu-
BaHUU TIUIIA Y TUAPHI?

Boibepume 0oun npasunvruiii omeem
A. cTpekaresibHble

b. xene3ucrtoie

B. K0XXHO-MYCKYJIbHEIE

I'. mumeBapuUTEeIbHO-MYCKYJIBHEIC

YBUIEeHHBIE HEBOOPYKEHHBIM IJ1a30M TTOIBUKHbBIE KJIIETK MEUHUKOB
Ha3BaJl aMeOOUTHBIMU, WU «OJIy>XKIAIOIINMI» KJIeTKaMu, a 3aTeM «daro-
LIUTaMU».

BoiBoapl . 1. MeunukoBa:

1) 3HavanbHO y4eHBbIM ObLIa BEIIBUHYTA BEPCUsI, YTO (PyHKIIMS haro-
1uTa — o0ecrneyeHre KJIeTKU MUTATebHbIMU BEIECTBAMU.

B nanbHelnemM oH comnmocTasJisil epeBapyuBaHKe BELIECTB Y aMe0, KJIEeTOK
SHTOAEPMBI KAIIEYHOIOJIOCTHBIX C aHAJIOTUYHBIM MTPOLIECCOM B JIEUKOLIUTAX
KPOBH Y >KUBOTHBIX U UyesioBeka. M nan Ha3BaHUe JeHKOUTaM — (ParouuThl
(moxwuparenu), a siBeHUIo — parouutos (nmoxupanue). [ozxe U. 1. Meunu-
KOB MOHSLT, YTO JIEMKOLIUTHI — HE OMHOPOAHAS TpyIIa U JuddepeHImpoBal
HX B 3aBUCUMOCTHU OT (DyHKIIUM.

2) 3ateM MEUYHMKOB JOTIOJTHII CBOYO TTEPBOHAYAIBHYIO BEPCHIO O TTOJTyJe-
HUU KJIETKaMW MMUTATEIbHBIX BEIECTB MTyTeM (harolmnTo3a CIeAyOIIUM 3asiB-
neHureM: «ParolmMrTo3 MpeICTaBsieT cO00I 3aIUTHYIO (DYHKITUIO OpraHU3Max.

B cBsi3u ¢ 3TUM CBOMM TTPOTUBHUKAM MEYHUKOB MUCAJT: «DTH KJIETKH
(1eKONUTHI) HE MPOCTO COOPATHUCH HA BOCKPECHBIIi MMKHUK!»

HexoTtopble ero ONnmoHeHThbl CYUTAIH, YTO 3aLIUTHBIE (DYHKIIUU B OPraHU3-
M€ CITOCOOHBI BBITIOJHATh TOJIBKO BEILIECTBA TJIa3Mbl KPOBU, a HE (haroLUThI.

Onnonenm — TOT, KTO BBICTYITa€T C BO3PAKEHUSIMU (OTIITOHUPYET) KOMY-
Jmbo B MyOJIMYHOM Oecene, TUCITyTe.

Pobept Kox oTpuuian 3aiutHyo poJib parouuton. Habmronas 3a cudbup-
CKOI1 S13BOI1, OH MHTEPIPETUPOBAI YBUACHHOE KaK BTOPXKEHUE BO30yauTeaei
B Oesble KpoBsiHbIe Tenbiia. OtBeT MeunukoBa Koxy 011 Takoit: «He 6akrepuu
CHOMPCKOIi A3BbI BTOPraloTcs B 0ejible KPOBSIHbIE TeJIbIIa, 2 HA000POT: TeJIblA
OKPYKAIOT U NOTJIOIIAIOT OaKTepum».

Maro xrto paznensut B3nisiasl Y. 1. MeuHukoBa B To BpeMsi. TeM He MeHee
OH HE OTKAa3bIBAJICS OT CBOMX UJEH, CTAaBUJI OMBITHI, U3y4Yasl IPOLECCHI, TPOTE-
Kalollye B OpraHu3Me Mpu BocnajeHuu. B cBonx paboTax yueHbIit JoKa3bIBaI
poJib (haroLUTUPYIOLIUX KJIETOK B pa3pylIEHUU BPEIHBIX MUKPOOPTaHU3MOB,
Bce 0oJibllle yOexkasiCh B UX 3allIUTHOW POJIU.
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3aganue 4. Kakyio posb orBomgmt M. 1. MeUHUKOB «OTy>KIAIOIINM KJIEeT-
KaM» B OpraHMW3Me XMBOTHBIX B Hauajie CBOMX MCCIIEIOBAHU 1 TIOCTIE TTOJTY-
YEHUsI pe3yJIbTaTOB MHOTOYMCIIEHHBIX 9KCTIEPUMEHTOB?

Buvibepume odun npasunvhbiii omeem 6 Kaxcdom cayuae.

A. BBIIETUTENbHYIO

b. 3amurHy0

B. Tpoduueckyro (muTaTesbHYIO)

I'. perynasitopHyio

B 1901 rony B I1pare Bblllie1 MOHYMeHTaIbHBII UTOroBbI Tpya M. . Meu-
HMKOBa « HeBoCIIpuMYMBOCTD B MH(PEKIIMOHHBIX O0JIE3HSIX», B KOTOPOM OH
U3JI0XWI TEOPUIO0 UMMYHMTETa Ha OCHOBE (haroiurosa.

Tenepp usBecTHBI Takue GOPMBI (HArOLUTOB, KaK HEUTPOMUIIBI, MOHO-
LIMTHI, MaKpodaru u ap.

Bbenble KnetTkn KpoBu

e ®
HeATpotdun scavHodun Gazodmn  MOHOLMT

Puc. 2.15. Dopmbi aeiikoyumos

2.3. Bocnajenue, €ro Npu3HaKu. AKTyaJIM3aus 3HAHMIA, OTy4eHHbIX B pe-
3yJbTaTe CAMOHAO.TIONEHHUS

PaccmoTprmM 3amanuis, BEITIOTHSIEMbIE O0YJAIOIIUMICS JOMa, Y IIPOBEIEM
HeOOoJIbIIIoe UcceaoBaHue TT0 pUCYHKY. OOCyXneHre 3a1aHus TTPOUCXO0-
AT ¢ TIpPUBJICUCHUEM KMU3HEHHOTO OIBbITa yJamuxcst. [10 pucyHKy clieayeT
00CYIUTH ITyTh MIePeMEIICHUS JICHKOIIMTOB, MECTOHAXOXKICHE OAKTEPUIA,
3aHO3BI, HEPBa, KPOBEHOCHOTO COCYIA.

Puc. 2.16. Bocnanumenvhbulil npoyecc npu NoOnadanuu 8 Koxcy 3aHo3bl
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3ananue 5. ITocTtaHoBKa npodJieMbl. Axs 3HaAa, YMO 8 KPOBU eCcib NelKO-
yumol (6envie KAemKu Kposil) U Ymo OHU Usparom 3auwumnyio poas. Hedasho,
noausas yeemot, Ans nocaduna 3ano3y. Tonkas KoaMKa KAKMyca 6OH3UAACH 8 ee
YKazamenvHolii naaey. boiio 604bHO, HO 0oMa HUKMO He CMO2 8bIHYMb KOAIOUYKY.
Yepes neckoavko Oneil Ans ysudena, umo 0Cmasuiuiics Kycovex KoaouKy ucyes,
a Ha e2o0 Mecme nosiBUA0Ch benoe NAMHbLUKO. M3 panku 8bl0eauracs Kanis eHosl.

Bomnpoc: Kak ielikouuTbl TOMOTJIM YCTPAHUTD 3aHO3Y (KOJIIOUKY KakTyca)?
BricTpouTe rmocienoBaTeIbHOCTh 3TAIOB 3TOTO TIpoliecca (BOCIaaeHusI).

3anuwume 6 omeeme coomMeemMCMEYOULYI0 NOCAe008AMENLHOCb OYKE.

A. mepeBaprBaHUe JEHKOLIMTAMU YaCTU 3aHO3bI U OaKTepUii

b. npoHUKHOBEHUE BMeCTe C 3aHO30i O0JIE3HETBOPHBIX OAKTEpUit

B. HapylleHre IeJTOCTHOCTY KOXM KOJIOUKOM KaKkTyca (3aHO3011)

T'. BoAe/IeHME OaKTepUsIMU BEIIECTB, BOCIPUHUMAEMbIX JIEUKOLIUTAMU

. o6BoJIaKMBaHKE U 3aXBaT JIEMKOLIMTAMU MHOPOIHOTO TeJla U OaKTepuii

E. nepeMeliieHre JeHKOLMTOB K O4ary MOBPEXAECHUS C MOMOUIBIO JIOX-
HOHOXEK

3aganme 6. 113 yero odopa3oBajicst THOI?

Boibepume 0oun eepuoiii omeem.

A. M3 TIJ1a3MBI KPOBH U SPUTPOLINTOB

b. u3 aHTuTEN, BhIpabaThiBaEMbIX JIEMKOLIUTAMU

B. 13 noruOmumx aeHKOIMUTOB U OAKTEPUiA

I'. 3 mUTaTETLHBIX BEIIECTB, MOCTYITUBIINX U3 KMIIICYHUKA B KPOBb

B ocHOBY 3amanus 5 J1eT710 TOHUMaHKe CYIITHOCTH MMMYHUTeTa. BHenpe-
HUE B OpraHW3M MHOPOIHOTO Tejla, B JTaHHOM cJlydae 3aHO3bl, 00eCcTieunBaeT
MPOSIBJICHNE 3allIUTHBIX CBOMCTB OpraHM3Ma: IiepeMelleHre 0COOBIX JIeii-
KOLIMTOB-()aroIlINTOB K MECTY HaXOXIeHMs 3aHO3bI. DarolnThl MMOKUPAIOT
pa3MSTYeHHbBIC YACTUIKH 3aHO3HI 1 TTapa3sUTHIECKUX OaKTepHii, COITPOBO-
SKIAIOIINX 3TOT MPOIIeCC.

3amaHue TTOKa3bIBaeT, UTO OBITOBEIC 3HAHUS Y 00YJIAIONTNXCS, BEI3BIBAIOIITIE
JIIOOOITBITCTBO (ITepBast CTaIysI MHTEpeca), MOTYT IMPUBECTH K (POPMUPOBAHUIIO
TEOPETUIECKOT0 MHTEpeca K HayYHbIM TTpo0IeMaM.

ITpu oOcy:kmeHMM 3amanud 6 yJaryecs Ipeaiarain 3JIeMeHTapHbIe MepPhI
10 TIPEAYTIPEXACHUIO BOCIIAJIEHNS, B YaCTHOCTU OOECITEUCHIE YUCTOTHI YK
C TIOMOIIIBIO BOIBI U aHTUCETITUKOB (caleTKN, TTPOITMTaHHBIE PACTBOPOB
aHTUCENTUKA, paCTBOPHI, TeJu U Ap.). [1pu 6osiee cepbe3HOM ClieHapUU
MopaxkeHUs opraHn3Ma (BBICOKasI TeMITepaTypa) yJIaliruecs JOJKHBI TTOHM -
MaTh, 9TO CJIeayeT HeMeIUIEHHO 00paTUThCS K Bpady. ' HOI — 3TO TIPOIYKT
B3aMMOACCTBUS OTMEPIINX 0aKTepUuil M (harolMTOB, KOTOPHII MOXKET
TIPUBECTH K 3apakeHUIO.
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Yyariuecst C TOMOIIBIO YUUTEIIST PACKPBIBAIOT CMBICIT TIOHSITUA, TIPUBOJIST
TPU3HAKY BOCTIAJIEHUST:

Hngpexyusn — 3apakeHue XKMBBIX OPraHU3MOB MUKPOOpTaHU3MaMu: OaK-
TEPUSIMU, TPUOAMU, TIPOCTEUTITUMU, BUPYCAMU U APYTUMU TTapa3uTaMu.

Bocnaaenue — 1o npouecc (MECTHbIN WX OOLIMIA), BOBHUKAIOLLIM
B OTBET Ha TTOBPEXIECHUE VI NECTBUE PAa3APAKUTENS, PO BISIONINIACS
B peakIIusiX, HallpaBJIeHHbIX Ha YCTPAaHEHUE areHTOB TIOBPEKIEHMS U BPEIl-
HBIX TTPOAYKTOB UX XU3HEAESATEILHOCTH, Y IIPUBOSIINI K BOCCTAHOBJICHUIO
B 30HE TTIOBPEKIACHUS.

BocnaneHne — 3ammTHas peakiivst OpraHu3Ma, CBOMCTBEHHAST YEIOBEKY
Y KMBOTHBIM. MeXaHU3M BOCIIAJIEHUS SIBIISIETCST OOIIMM JJTST BCEX OPTaHU3MOB,
HE3aBUCHUMO OT WX JIOKAJIN3AI1H.

Bunewnue npuznaxu 6ocnaaenus (COrJIacHO OMMCAHUIO pUMCKOTO (hrtocoda
u Bpaya Ayia Kopnenus Llenbca (nepsasi mojgoBuHa 1 B.H.3.):

1. rubor * — KpacHOTa (MECTHOE MMOKPACHEHUE KOXKHBIX TOKPOBOB)

2. tumor — OIyXoJib (0TeK)

3. calor — xap (MOBBILLIEHUE MECTHOU TeMIepaTyphbl)

4. dolor — 6071b

HpezmaraeM BBITIOJTHUTD 3aaHUE!

3ananme 7. [TosicHUTE Kakue TIPOHUECCHI IMTPONUCXOAAT IMMPU pa3JIMYHbIX BUIAX
BOCITAJICHUS: TIOKPAaCHECHUU, OTEKE, Kape, 0ou. Z[J'[H OTBETa HCHOHBSYﬁTC
YK€ UMCIOIIHUECA y BaC 3HAHUA 11O OMOJIOTUH.

3anuwiume ceoii omeem 6 pamie.

1. KpacHoTa —

2. 0nyxonb (oTek) —
3.xap —

3. 601b —

2. 4. T'ymopanbHas Teopust ummynuteta [layns Dpamxa (1854—1915r.)

MaJto KTo U3 yJaluxcs CbIlial 0 paboTax HEMELIKOTO Bpaya, UMMYHO-
Jiora, 6bakTtepuosiora, xumuka Ilaynsg Dpiuxa, a Beab UMEHHO OH SIBJISIETCS
co3naresaeM TyMOPaJbHON TEOPUY UMMYHHUTETA, 0€3 KOTOPOI ONMMCAaHHOE
MeuyHUKOBBIM siBIeHUE (DarouuTo3a ObIJI0 HETTOJTHBIM.

M. . Meunukos u I1. Dpaux 0butn coBpeMeHHUKaMu. O0paTuM BHUMA-
HUeE, YTO B TO BpeMsI MHOTHE YUEHbIE ObUTH TPUBEPXKEHIIAMU 3HAHUIA O TYMO-
pajibHOMU 3amuTe opraHu3Ma. Ha ux B3misi, YHUUTOXEHUE «ITPUILIESIbIIEB»

* [IpuBOAMM TakKe OpUTMHAJIbHbIE HA3BaHWSI TEPMUHOB Ha JIATBIHU. DTOT APEBHUI
SI3BIK MCITOJIB3YETCST BO BCEM MUPE B Ha3BaHUSIX OOJIC3HE, JIEKApCTB.
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(GakTepuii, BUpYCOB, MIPOCTEUILINX, TPUOOB U JIP.) OCYILECTBIISIIIOCH TOJIHKO
OIpeeIeHHBIMU BellleCTBAMU IJIa3Mbl KPOBU OEJIKOBOM MPUPOILI — aHTU-
TeJlaMu, a He harouuTamu. «biyxnatoiiue KieTku» MeuHUKOBa MHOTHE
Y4eHbIe OIIMOOYHO COWIH 3a MTapa3uToB.

Pa6otsr 1. 1. Meunukosa u I1. Dpinxa BBINOJHSIINCH OMHOBPEMEHHO.
ITaynp Dpiux cuutait, 4To IaBHAs POJIb B 3aIMTE OT UHGMEKIIMY TPUHAUIEXKUT
crielMduyecKuM 6eKaM — anmumeaam, KOTopbie 00pa3yroTcs B CBIBOPOTKE
KPOBU KaK peakiivs Ha BHEAPEHUE UyXKePOAHOIO areHTa — aHTUTeHa.

Anmueen — 11000€ BENIECTBO, BUPYC MJIM MUKPOOPTAaHU3M, U3BMEHEHHBIE
KJIETKW CaMOT0 OpraHu3Ma, KOTOpbIe PaCIO3HAIOTCS UMMYHHOU CUCTEMO
OpraHu3Ma Kak FeHeTUYECKHU UyXKepOIHBIE.

Anmumeaa — OeJIKV TIJIa3Mbl KPOBU, TTpeAHAa3HAYECHHbIE 1JISI HEUTpaau-
3allM1 MPOHUKIINUX B OPraHU3M aHTUTEHOB. B X BbIpabOTKE MPUHUMAIOT
yyactue TUuM@OoIuThI (JIeHKoUThl). LIMpKyIupyIoT B I1a3Me KpoBU, TUM®e,
TKAHEBOM XXUIKOCTH.

Jumghouyumot — ocoObIe TUTIBI IEHKOLIUTOB, KOTOPBIE SIBJISIIOTCS BaXKHBIMU
KJIETKaMU UMMYHHOU cucteMbl. OqHU JTUMOOUUTHI IPUHUMAIOT yYyacTue
B OTMIO3HAHUM AHTUTEHOB, BEIPAOOTKE AHTUTEJT, YHUUTOXAIOIIUX Yy>KepOIHbIE
areHThbl, IPYTUE PETYIUPYIOT 3TU MPOLIECCHI, TPETbU YHUUTOXAIOT MOPAKEH-
HbIE aHTUTEHAMU KJIETKU, YETBEPThIE YHUUTOXAIOT CTapble OTMEPIINE KIETKU
OpPTaHU3Ma, TO €CTb O0ECTIEUNBAIOT 2YMOPAAbHbLI U KACMOYHbLIL UMMYHUNEM,
pezyaupyrom 0esmeabHOCInb KAenoK Opy2ux munos.

3ananue 8. [Touemy Teopus I1. Dpanxa Ha3bIBAETCS «TyMOPATLHOM»?
CBoIi OTBET MOSICHUTE.

Dpux BIEpBbIE ONMUCAT B3aUMOIEHCTBUE MEXIY aHTUTEHAMU 1 aHTUTEa-
MM C IOMOILbIO XUMUYECKUX peaklnil. CiaemyeT pacCMOTPETh CXEMY U OIpe-
NEJIUTh 3TAIbl 00pa30BaHUS aHTUTEN. DTanbl: | — «y3HaBaHUE» aHTUTEHA
JuMbOoLUTOM, 2 — TIpeBpalleHue TMMGOLNTA B IUIa3MOLUT, 3 — BeIpaboTKa
TUTa3MOLIUTOM aHTUTEN, 4 — CBS3bIBAHME AaHTUTEJA U AHTUTEHA.

anTured g -
[

c (o
€
s

aHTHTena

TASMOUMAT

Cxema 2. 1. Dmanot 06pazoeanus anmumen
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JIBa HayuHbIX conepHuka — M. 1. Meunukos u I1. Dpaux pasgeauau
B 1908 rony HobGeneBckylo mpeMuto B 001acTU UMMYyHoOJIOTuU. PaboThl yue-
HBIX JOTOJHUJIU IPYT ApYyTa.

Wx uaeu nonyvyaroT B HACTOSIIIee BpeMs IUPOKoe pa3BUTHe. Teopus
WUMMYHUTETA MPUMEHMMA Ha MPAKTUKE B CO3AAHUU BaKIIUH U JeYEOHBIX
CBIBOPOTOK.

*UHdopMannio o TUNAxX JEMKOIUTOB O0yYaIolIMecss MOTYT MOJIYYUTh
CaMOCTOSITEJIbHO U3 PAa3JTUYHbIX ICTOYHUKOB U MTPUTOTOBUTH MUHU-COO0-
LIeHus, paboTasi B MaJIbIX TpyInax.

B uensax dopMupoBaHus MHTEpeca K MPeAMETY ClieyeT MO3HAKOMUTh
IIKOJIbHUKOB € POJIBIO IMM(POLUTOB B YHUUYTOKEHUU TOBPEXKIEHHBIX U Me-
PepOAMBIINXCS KJIETOK COOCTBEHHOTO OpPraHu3Ma, a TakXke C TPaHCIIIaH-
Tallieil OpraHoB U TKaHel 1 MpodieMax ¢ UMMYHUTETOM, BOZHUKAIOIIUX
Y PELIUTTUEHTOB.

IIpe3enranus 4

B-aumdommThI pacrio3HaoT 4yKepoaHbIe CTPYKTYPhI, TPUHUMAIOT yJacThe
B 00pa30BaHUU aHTUTEII.

B-ki1eTKu namsTi 006ecTieurBaoT 00pa3oBaHUe aHTUTEIT TIPU TIOBTOPHOM
BBEJIEHUM TOTO e aHTUTEeHa.

T-aumgpoyumor:

T-xeanepst (MOMOIITHUKY, aKTUBU3UPYIOT APYTUe KIETKA UMMYHHOMK
CHUCTEMBI),

T-cynpeccopbr (yTHETAIOT aKTUBHOCTH UMMYHHBIX PEAKIIViA)

T- akmueamoput (yCKOPSIIOT BEIPAOOTKY aHTUTEN )

T-kunanepvr (yOUiilbl, 1eiCTBYIOT HA MUIIIEHU COOCTBEHHOTO OpraHu3-
Ma — KJIETKH, MIOpaxkeHHbIe BHYTPUKJIETOUHBIMM Mapa3uTaMu (BUpycamu,
OakTepUusIMU, OITyXOJIEBbIE KJIETKI))

T-knemku namamu (MTparoT poJib B MPUOOPETEHHOM UMMYHUTETE).

Knetku namsatu T- u B-mumdonutsl nocie AByX-Tpex AeJIEHUN NepexXoasT
B COCTOSTHUE TIOKOSI, JUTUTEJIbHOE BPeMsT IMPKYJIUPYIOT B OpraHu3Me, Ipu
TTOBTOPHOI BCTpeUe C COOTBETCTBYIOIINM aHTUTEHOM CITOCOOHBI OBICTPO
TpeBpaIiaThcs B KIETKU UMMYHHOTO OTBETA.

3anganue 9. Kakyio poJib BRITOJHSIOT KICTKU-KWIEPE B OpTaHU3ME
yejoBeka?

Bvibepume neckonvko npasunbHbix omeemoas.

A. YHIUTOXAIOT TOBPEXKICHHBIE KJIIETKA COOCTBEHHOTO OpraHn3Ma

B. rrepeBonAT B aKTMBHOE COCTOSTHUE APYTHE KIETKU MMMYHHOM CUCTEMBI

B. yYHUYTOXAIOT KJIETKH, TIOpaskeHHbIE BHYTPUKJICTOUHBIMY ITapa3uTaMU

I'. oGecrieunBalOT BEIPAaOOTKY aHTUTEN, CKJIEUBAIOIIUX O0JIE3HETBOPHBIE
OGakTepuu
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):[. 3aXBaTbIBaIOT JIOKHOHOXKAaMH BHCAPUBIINECA B OPIraHU3M 6aKTCpI/II/I
1 nepeBapuBaroT

2.5. UMMyHHUTET, €ro BUIbI

OpraHu3M UMeeT IBa 3alIUTHBIX Oapbepa.

1. TlepBblii 3a1IUTHBIN Oapbep OpraHu3Ma — Koxa, CIM3UCTbIe 000J0UKU
(pra, xxenynka, KUIIIeUHUKA, AbIXaTeJbHBIX IMyTeil).

2. Bropoii 3aiuTHbI 6apbep opraHu3dMa — KpoBb, TuMda, TKaHeBast
XKUIKOCTb.

PaznuyaioT HeCKOJIbKO BUIOB UMMYHMTETA: KJIETOYHBII U TYMOPaJIbHbIA,
cneurduIecKuil U HecreluUIeCKuii, BpOXKIECHHBIN U TPUOOPETEHHBIH,
€CTECTBEHHbIN U UCKYCCTBEHHBI, aKTUBHbBIN U TTACCUBHBIN.

3ananme 10. B 3amanuum nipemiaraetcst 3aIOJTHUTh KOJIOHKU 1 11 2 Tabauiibr
2.7. ¥ IpOAOIKUTH pabOTy Ha CIenyolIeM Ypoke — «BaKIUHBI U JieueOHbIe
CBIBOPOTKU».

Tabnuua 2.7.

XapakTepncTukin AByX BUAOB NPUOOPETEHHOrO MMMYHUTETA.

MproBpPETEHHBIN MMYHUTET
ECTeCTBEHHbIV UMMYHUTET VICKYCCTBEHHbBIVI UMMYHUTET
aKTUBHbI NacCnBHbLIN AKTVIBHbIV NacCyBHbIN
1 2 3 4
? ?

2.6. Opranbl MIMMYHHOIi CHCTEMBbI

* OpraHbl, obecrieuynBaoIIie UMMYHUTET:
Cenezenka, KpacHvlil KOCMHbLIL MO32, MUMYC (8UNOUK08ASA JHceae3a), aumea-
muueckue y3avl, HeOHble MUHOANUHDL.

*3ananue 11. YcTtaHOBUTE COOTBETCTBHME MEXIY PUCYHKOM OpraHa M-
MYHHOU CHCTEMBI U eTo Ha3BaHUeM. K KaXmoii mo3uium, TaHHOM B TIEpBOM
CTOJIOIIE, TOA0EePUTE COOTBETCTBYIOIILYIO ITO3UIIMIO N3 BTOPOTO CTOJIOIIA.

B omeeme 3anuwiume nocaedosamenvHocmo 6yKe u yugp.
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Tabnuua 2.8.

Opranbl HFMMYHHOI CHCTEMBI.

Opranbl HFMMYHHOI CHCTEMBbI Ha3zBanus opranos

Ha3BaHust opraHoB UMMYHHOI CUCTEMBI, KOTOpbIe HEOOXOIUMO COOTHECTH
C COOTBETCTBYIOLIUM U300paKeHUEM.

1) HEOHas MUHOATMHA

2) cene3eHka

3) TuMyc (BUJIIOYKOBAs XeJie3a)

3) 3axpenaenue 3nanuii. Iloosedenue umoz06

1. PacKpBITh CMBICTT TOHSTHUS <UMMYHUTET>.

Hmmynumem — 310 BceoOlllee 3alIUTHOE CBOMCTBO OPraHU3MOB, TIPUCY-
1Iee gaxe 6akTepusiM (MpoKapruoTam).

2. PackphITh poJTh TEOPUHM MMMYHHTETA KaK BEIIAIONIECTOCS 0000IICHNUS
3HAHUMN.

Teopust uMMyHUTeTa OObEeIMHIIIA U 00001IMIA 3HAHUSI 00 U3BECTHBIX
3aIIUTHBIX MEXaHU3MaX OpTaHU3Ma.

3. [IpakTnaeckast pojib UMMYHHUTeTa. YTO HAIO IeIaTh IJIsT YKPETIICHUST
UMMyHUTETA?

3ananue 12. Kakue ¢akTopbl YKpeIrUisiioT UMMYHUTET?
Bvibepume neckonvko npasunbHbix omeemoa.

A. ipyeM aHTUOMOTUKOB

b. cbanaHcupoBaHHOE NMUTaHUE

B. mepexon Ha BereTapuaHCTBO
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I'. mrTenbHasT U3HYpSIONIast X0Ibpba
Jl. 3akajnuMBaHue OpraHu3Ma
E. cobmoneHue pexxuma Tpyjaa v OTablixa

4) Ilooseoernue umozoe u peghaexcus
ITpoBecTu caMmoaHaanU3 OTBETOB, OTMETUTD ITOJIOXUTEIbHbIE CTOPOHBDI,
0003HAYUTh HEAOCTATKY U MTEPCIIEKTUBbI COBEPILIEHCTBOBAHMSI.

5) Hucmpykuus K domawnemy 3a0anuro

TTomMmumo MaTepuanoB yueOHoro naparpada, ydaummcsi He00X0IUMO
mono6path (I10 KeJTaHUI0) MHTePECHBIE CBEACHMS O BaKIIMHAX 1 CHIBOPOTKAX,
MCIOJIb30BaHU U MEPBbIX BakK1MH, posii BO3 B 60pb0e ¢ Haubosiee onacHbIMU
VH(PEKUMOHHBIMU 00JIE3HSIMU.
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PA3JEN 3.
PABOTA C TEKCTAMU HA YPOKAX ECTECTBEHHO-HAY4HbIX MPEAMETOB

3.1. CMBICJI OCHOBHBIX YHTATEIbCKHX yMe}mﬁ B IPpUMCHCHUH K TEKCTAM
€CTCCTBCHHO-HAYYHOIO COACPKAHUA

[Mpu n3yyeHnn ecTeCTBEHHO-HAYUYHBIX ITPEIMETOB YUEHUK BCTPEUaETCs
C TEKCTaMM He peke, YeM IMPU U3YUeHUHN IPYTUX TPeIMeTOB. B ocCHOBHOM 3TO
TEKCTHI y4eOHMKOB, B KOTOPBIX M3JIaraeTcsi HOBOE MPeIMETHOE ColepKaHue
1 yueOHbIe 3a1aHus1. M B TOM U B IpYrOM ciIyyae BCTAaeT BOIIPOC IMOHUMAaHUsI
TeKcTa. B 3aBUCUMOCTH OT TOTO, HACKOJIBKO XOPOIIIO TIOHSIT TEKCT yUeOHU -
Ka, 0oJiee U MeHee YCIIEIITHO OCBAaMBaeTCsl yIeOHbBII MaTepral: HaydYHble
MOHSTUSA, (PaKThl, TeOpUU. YTO XKe KacaeTcsl ydeOHBbIX 3aJaHMid, TO cama
BO3MOXHOCTb MX BBITIOJTHEHMSI B OTPOMHOI Mepe 3aBUCHUT OT TOTO, TIOHSITO
JIA YCJIOBME 3aaHUsI.

[Mpoananu3upyeM cMbIC]T OCHOBHBIX YATATEIbCKUX YMEHWI B OTHOIIIEHUH
TEKCTOB €CTECTBEHHO-HAYYHOTO COMEP>KaHMSI.

B o6HOoBIIeHHOM PT'OC 0cHOBHOTO 00111ETO 0O0pa3oBaHus | 1] 31eMEeHTHI
YUTATETbCKOU rPaMOTHOCTH BKJIIOYEHBI B TPEOOBAaHMS K METaIlpeIMETHBIM
pesysbTaTaM OCBOEHUsI OCHOBHOI 00pa30BaTeIbHOM 00pa30BaTeIbHOM PO~
IrpaMMBbl, 2 UMEHHO B HEKOTOPbIE TPEOOBAaHUS U3 TPYIIITHl YHUBEPCATbHBIX
yuebHbIx neiicteuil (YY) «Pabdota ¢ undopmanuein»:

— TPUMEHSTh Pa3IUIHbIE METOIBI, MTHCTPYMEHTBI M 3aIPOCHI TIPU TI0-
HCcKe 1 0TOope MHGMOPMAIIMY WY TaHHBIX C YYETOM TPEII0KEHHOMN
y4eOHO 3a1a4¥ 1 3aJaHHBIX KPUTEPUEB;

— BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPO-
BaTh MH(MOPMAIINIO PAa3IMYHBIX BUIOB 1 (DOPM MPEACTABICHUS;

— CaMOCTOSITEIbBHO BBIOMpPATh ONTUMAbHYI0 (hOpPMY TPEACTABICHUS
WHbOPMAIIUK U WUTIOCTPUPOBATH pelllaeMble 3aMaull HeCTOXKHBIMU
CXeMaMM, TuarpaMMaMu, MTHOH TpachuKoi M MX KOMOMHALIUSIMU.

B npumepHBIX pabourx TporpaMMax eCTeCTBEHHO-HAYUHBIX TIPEIMETOB
IIJIS1 yPOBHST OCHOBHOTO 00111er0o oopa3zoBanus [2] YV u3 rpynmsl «Padota
¢ nHdopmalmeii» MOXHO CBSI3aTh C COAEPXKAHUEM ITPUMEPHBIX paboUMnX
TIPOrpaMM €CTECTBEHHO-HAayYHBIX ITPEIMETOB Yepe3 BUJIBI IESITEILHOCTH yIa-
IITMXCST, ONTMCAHHBIE B TIpOTpaMMax B pasnelie « [eMaTuueckoe IMIaHupOBaHUE»:
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YYA rpynnbl «Pabota
C Hpopmauunemn»

TemaTuueckuii 6510k
npumepHoii padoyen
nporpaMmbl ECTECTBEH-
HO-Hay4HOro npegmeTta

Buabl peatens-
HOCTM y4yalumxcs
(Ha ypoBHe y4eObHbIx
LOEeNCTBUI)

®opmupoBaHusi  6a3o-
BbIX MHMOPMaLMOHHBIX

dusuka. 9 knacc
MexaHu4eckue BosHbl 3ByK

AHanV3 OpUrMHanbHO-
ro TekcTa, NOoCBsLLIEH-

YMEHM

B Mpouecce aHanmsa,
cuctemartmamaumm n nH-
Tepnperaumn - ecrect-
BEHHO-HAY4YHOW WHPOP-
MaLMn pasnnyHbIX BUOOB
n GOpPM NPEeaCcTaBNEHNS

HOMO  VICMOSIb30BaHNIO
3ByKa (v ynsrpas-
ByKa) B TeXHMKe (8xo-
nokaums,  ynbTpasByk
B MeauumHe 1 ap.);
BbINOSIHEHVE 3afaHni
no TEKCTY (CMbICIOBOE
4yTeHve)

licnonb3osarsb npu
BbINOMHEHWW  YHEOHbIX
3adaHuii 1M B Npouec-
ce  uccneaosartenb-
CKOV  OedTeNbHOCTU
HAYYHO-MOMNYNAPHYIO
nvTeparypy  Xummde-
CKOro  cogepxaHuis,
CnpaBO4YHblE Marepu-
anbl, pecypchbl UHTep-
HeTa

AHaNM3 COBPEMEHHbIX
NCTOYHMKOB O  Bak-
UMHax 1 BakUMHMPO-
BaHM  O6CcyxaeHne
POV BakUMH U neved-
HbIX CbIBOPOTOK B CO-
XPaHeHUW  300PO0Bbs
4yenoseka.

Xumusa. 8-9 knacchbl
BONbLVHCTBO TEMaTtu4ecKmx
O10KOB Kypca

Buonorus. 9 knacc
BHYTpPEHHSA cpepa oprandms-
Ma

CoOOCTBEHHO UMTATEIbCKUE YMEHUS U YUTATEIBCKYIO0 TPAMOTHOCTb MOXHO
paccMaTpuBaTh KaK Ba>KHEMIITYIO COCTABIISIONILYIO 0a30BbIX UH(POPMAIIOH -
HBIX yMeHM . YuTaTeabckasi TpaMOTHOCTbD SIBJISIETCSI OMHUM U3 TPEX IJTaBHBIX
HanpasieHUi MexayHapoaHoro ucciaenoBanus PISA. B 2018 rony koHuern-
1S YUTATEIbCKON IPAMOTHOCTH, UCTIOJIb3yeMasi B 3TOM UCCJIEIOBAHUMU,
ObLIa HECKOJIbKO OOHOBJIEHA, HO CMBICI OCHOBHBIX UMTATEIbCKUX YMEHUI
OCTaJICS B LIEJIOM TE€M Xe, YTO U B Ipeabiayux nukiax [3]. Ipu oueHke
YUTATEeJIbCKON IpaMOTHOCTHU yuaiuxcs TecT PISA ouieHuBaet cienyrome
yuTaTeaIbCckue yMeHus [3]:
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Paboma ¢ mexcmamu na YpoKax ecmecmeeHHO-HaAy1HbIX npeamemoe

1. Haiitu gocTyn K uH(GopMalnu U U3BJIEYD €e.

2. Cdopmuposath 001Iee TOHMMaHUE TEKCTA U MiepeBecTH UH(MOPMALIUIO
TEKCTa Ha SI3bIK YUTATEIs.

3. Pa3MbIlIUIATH O coAepKaHUU U (hOpMe TEKCTOBOTO COOOILIEHUS, OLIe-
HUBATh €rO.

Haniee OyayT UCTIOB30BaHbI COKPAIIEHHBIE HA3BaHUS 9TUX TPEX NCUCTBUIA:

1. Haiitu u u3Bnaeub (coodLIeHUE WM UHPOPMALIUIO).

2. HHTerpupoBaTh U UHTEPIIPETUPOBATH (COODIIIEHNE) — CBI3bIBATh
1 TOJIKOBATb.

3. OCMBICIUTb U OLIEHUTD (COOOILIEHUE).

BroimostHsIst iepBoe neicTBUE, YUTATEIh KOHIIEHTPUPYETCS TTPEKIE BCETO
Ha OTIeNIbHBIX (PparMeHTax TeKcTa. BBITIONHSS BTOpoe neiicTBre, YuTaTes b
coenuHsIeT 3T (hparMeHThI B OOIIYI0 KapTUHY. BBITTONTHSISI TpeThe neiicTBIE,
YUTaTesIb COOTHOCUT COOOIIIeHNE TeKCTa C BHETEKCTOBOM MH(bOopMaIeit
(cM. Puc. 3.1.).

YuTtatenbckasa rpaMoTHOCTb

Onopa Onopa Ha
Ha TekcT BHETEKCTOBOE
| 3HaHne
|
HauT1 n MHTErpUpoBaTb U OCMLICTIUTL U OLEHUTH
ﬁggpeM:zm) WHTEpnpeTupoBaTh (coobuerie)
(uHghopmaujuio)

u3enevb | | |

(uHghopmauLro) CPOPMHUPO- ToNKOBaTh OCMBbICITUTb OCMBICIIUTb
BaTb obLee Teker W OLEHUTb U OLeHUTb

NoHUMaHune coaepxanune thopmy

TeKcTa TeKcTa TeKcTta

Puc. 3.1. Cés3u uummaenvckux ymeHuii

PaccMoTpuM Ha a1BYX npuMepax OTKPbIThIX 3anaHuil PISA, kak packpbl-
BAETCsI CMBICJ OCHOBHBIX UMTATEIBCKUX YMEHUI MPUMEHUTENIBHO K TEKCTaM,
3aTparvBalOlUM aCTIEKThl €CTECTBEHHO-HAyYHOTO 3HAHUS.

ITpumep Ne 1. U3 3ananusa «Hayuynoe opyxue noaunun» (¢pparment 1) [4]
«CnenuanucTbl IPUHSUTACH 32 paboTy. OHU TIIATEJIBHO U3YUYUIIU KJIETKH,
B3TbIe Y KOPHEU BOJIOC, U KJIETKU KPOBU MO03peBaeMoro. B snpe Kaxnoi

KJIeTku Hamero opranudma ecth JJHK. Uto aTo Takoe? JIHK BbIrassauT
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Kak OycChl, CieJIaHHbIE U3 IBYX CKPYYEHHBIX HUTOK XeMuyTa. BooOpasum,
YTO XKEMUYYKMHBI UMEIOT YEeThIPE Pa3HbIX LIBETA, U THICSIYU TAKUX IIBETHBIX
KEMYYXUH (KOTOPbIE COCTABJISIOT I'€H) HAHU3aHbI B 0COOOM Topsiake. Takoii
MOPSIIOK COXPAHSIETCSI BO BCEX KJIETKAaX Tejia KaxIOTo YeJI0BeKa: OH OMMHAKOB
U B KOPHSX BOJIOC, U B OOJIBIIIOM MaJblie HOTU, U B MIEYEHU, U B XKEIYAKE,
U B KPOBU. Y Pa3HBIX JIOJEH pPa3HbIi MOPSIOK PACIIOIOXKEHUS KEMUYXKUH.
YuuTeiBast UX YUCJI0, BEPOSITHOCTh TOTO, UYTO MOPSAOK HAHU3AHHBIX XXEeM-
YyKUH OyIeT ONMHAKOB y Pa3HbBIX JIIOAEH, HUYTOXHO Majia. Takoe MOXeT
CJIYYUTBCS TOJBKO Y 01nM3HeoB. TakuMm obpazom, JIHK ciayxut cBoero poaa
TEHETUYECKUM YIOCTOBEPEHUEM JIMYHOCTH.

WTaK, reHeTUKU MOTYT CPaBHUTh TEHETUYECKOE YIOCTOBEPEHUE JIMUHOCTU
nonpo3peBaeMoro (bepetcst mpoba ero kposu) ¢ oopasuom JIHK, B3gTbIM 13
pbIKero Bojioca. Eciu 9T reHeTuYecKue yaoCTOBEPEHUSI OMMHAKOBBI, CTAHET
SICHO, UTO Ha CaMOM JieJie TOI03peBaeMblii BCTpeUYasl-TaKu KepTBY, C KOTOPOIA,
KaK OH YBepsUI, He ObLUT 3HAKOM».

OyeBUIHO, YTO MPUBEACHHBIN TEKCT UMEET €CTECTBEHHO-HAayYHOe, OUOo-
Jloruyeckoe, copepxanue. B Hem B momyJsisipHoii (popMe, ¢ KCTIOJIB30BAHUEM
MeTadop (KEMUYKHOE 0XEPesibe, FEHETUUECKOE YIOCTOBEPEHUE TUYHOCTHU)
rooputcs o ctpyktype JHK u ynukansHoctu JJHK kaxnoro yenoBeka.
TTomoGHBIN TeKCT MOT ObI BcTpeTuThcst B CMU wiu B Hay4YHO-TIOMYJISIpHO
ny6aukauuu. B paMmkax Kkypca OM0J0ruu K TaKOMY TeKCTY MOTJIN Obl OBITh
copmynupoBaHbl 3a1aHUS, B KOTOPBIX, HATTPUMED, YUICHUKY MTpEeAaraeTcs
OOBSICHUTD, YEM B IECTBUTETLHOCTH SIBJISTIOTCS JKEMUYXKUHBI, YTO O3HAYAIOT
YEeThIPe Pa3HBIX LIBETA, MOYEMY Y OJIU3HELIOB 3TU OKePEibsi MOTYT OBbITh UJCH-
TUYHBIMU U T.J. OHAKO BCE 3TU BOMPOCHI ANIEJUTUPYIOT K MH(POPMaLIUK, HE
coaepxXxallencst B IpuBeAeHHOM (pparMeHTe. DTO BHEIITHUE MO OTHOIIEHUIO
K JTaHHOMY TEKCTY, BHETEKCTOBbIEe 3HaHUs. CIIOCOOHOCTh OTBEYaTh Ha MO-
JIOOHBIE BOIIPOCHI XapaKTepU3YeT HE YUTATEIbCKYIO, & ECTECTBEHHO-HAYYHYIO
TPAaMOTHOCTb.

B camoM 3aganuu PISA Bompoc, KOTOpblii onipaeTcs Ha JaHHbIN (par-
MEHT TEeKCTa, BBIIJISIICIT CIeAYIOIIUM 00pa3oMm:

«ABTOpP UCTIOIB3YET MTPUMEP KEMUYXKHOTO OKEPEbs 11 OObSICHEHUS
ctpyktypbl JJHK. Kak BapbupyioTcst 3T1 caMble 0Xepesibsl Y pa3HbIX JIonei?

A. OHU BapbUPYIOTCS MO IJIUHE.

B. Tlopsmok XeMuy>XuH pa3andaeTcsl.
C. Yucno 6ycuH pazHoe.

D. 1IBeT XeM4y>XUH pa3Hblii».

9T1oTr BOIIpOC, KOTOpBIﬁ B MHOM KOHTEKCTE TaK>Ke MOT Obl OTHOCUTBCS
K CCTCCTBCHHO—Hay‘IHOfI T'paMOTHOCTU, 30€Ch ITPOBEPACT UMCHHO YUTATCJIb-

CKMEC YMCHUA. OTBeT Ha Hero TIPAMO COACPKUTCA B TCKCTE. 310 NPCOTOXKCHUC
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«Y pa3HBIX JTI0Je1 pa3HbI NOPSIOK PACTONTOXEHUS XXEeMUYKUH». Takum
00pa3oM, OT yyallerocsi TpedyeTcsl IpOSIBUTh EPBOE U3 YUTATEIBCKUX YME-
HUIi: HAWTH ¥ U3BJeYb MH(OPMAIMIO U3 TeKCTa. 3ama4a, Ka3ajioch Obl, COBCEM
HecoxHasi. OJJHaKO CIPaBUINCH C Heil TUIb 59% pOCCUIICKIX ITKOJbHUKOB.
[TprynHBI HEPAaBUJILHOTO BHITIOJIHEHUST 3a/IaHUST OCTATbHBIMU YUaITUMUCS
MOTYT ObITh pa3HbIMU. OTHA U3 HUX MOXET COCTOSTh B TOM, UTO Ha CAMOM
Jesie MoaHbii TekeT 3agaHust PISA cocTosin 3 HeCKOIbKUX YacTeid, a He
TOJILKO U3 MIPUBEIEHHOTO BbIlIe (PparMeHTa, U HEKOTOPbIE ydaluecs Mmpo-
CTO «IOTEPSIJIUCH» B OTOM CJIOXKHOM MO CTPYKTYpe TEKCTE, He OOHAPYKUB
HYXKHOTO MpeaioxeHus. JIpyrasg BO3MoXHas IpUYMHA — y4Jallluecs CTaau
OTBeYaTh Ha BOIIPOC, OMUPASICh HA CBOM OMOJOTMYECKUE MPEACTaBICHUS WIN
WHTYUILIMIO, U «HE yralajin» OTBET, IOTOMY 4TO, ApyTrrie BapuaHThl OTBETA,
KpoMe MpaBWIbHOTO (B), BRITISAST 1OCTaTOYHO MpaBaonoaooHo. Mexmy
TE€M U B TOM U B IPYTOM CJIydyae KOpeHHas MpUYMHA OJHA — HEAOCTATOYHO
pa3BUTas KyJbTypa pabOThl C TEKCTOM, MTOIpa3yMeBatolasi BHUMAaHUE K €ro
cofiepXkaHuIo U (OPMYIUPOBAHUE CBOUX CYKAEHUI UMEHHO C OMOPO Ha
TEKCT.

ITpumep Ne 2. 13 3ananus «Hayunoe opyxue nosmmnun» (pparment 2) [4]

Kak pacno3Haerca reHeTuueckoe yaoctoBepeHne NMYHOCTH?

[eHeTMK bepeT HeCKoNbKO KIBBIX KNETOK 13 KOPHEIi BONOC, HAAEHHDIX Ha KepTBE, WK U3 CAOHbI,
0CTaBLLEICA Ha OKypKe curapeTbl. [lomeLLaeT 370T MaTepyuan B BELLECTBO, KOTOPOE YHUUTOXKAET Bce
Bokpyr [IHK B KneTkax. Ta e onepauusa npofeNbIBaeTca C KNetkamu, noyyeHHbIMI 3 KpOBI NOA0-
3peBaemoro. [ocne cnewynanbHoil noarotoBKi Kk aHanu3y JHK nomelyaetca B cnewmanbHoe Belle-
(TBO — Teflb, Yepe3 KOTOpbIii NPOMyCKaeTcA dneKTpuueckuil Tok. CycTa HeCKOMbKO YacoB mpu cne-
LManbHOM OCBELLIEHNM CTAHOBATCA BIAAHDI MONIOCKM, HANOMUHAlOLLMeE WTPUX-KoA (Hanopobue Tex,
KaKiue Mbl BUANM Ha ynakoBKax TOBapoB 1 NpoayKToB). LUtpux-koa [IHK nogo3peBaemoro cpaBHu-
BAETCA C KOZOM, MONYYeHHbIM BCEACTBIE AHANOTUNYHBIX JeCTBIN C BOIOCOM, CHATBIM C KepTBbl.

B aTOoM pparmeHTe B caMbIX OOIIMX UepTaxX OMMcaHa TEXHOJOTUSI OTpeie-
JIEHUST HyKJIeOTUIHOM TTojienoBarebHOocTU B JIHK KoHKpeTHOTro uenoBeka,
nHaye roBopsi TexHosiorust cekBeHupoBaHus JIHK. Eciu 661 Bompoc K aToMy
TEKCTY Kacajcs MPUHLIUIOB AeMCTBUSI TEXHOJIOTUMU, HATIPUMED POJIU TeJis,
2JIEKTPUUYECKOTrO TOKa, CIeLMalbHOIO OCBEIIEHMsI, TO OH UMeJT Obl ecTe-
CTBEHHO-Hay4YHOE COJepKaHWe, HO MPY 3TOM J1ajIeKO BBIXOAMI 3a PaMKU
LIKOJIbHOM TporpaMmbl. OTHAKO BOTIPOC B 3aJJaHUU UMEET COBCEM JIPYTOit
CMBICIT (CM. HUXE).

Bonpoc: «KakoBa 11e1b TEKCTa ¢ 3aroJIOBKOM ,, Kak pacrio3HaeTrcsi reHe-
TUYECKOE YIOCTOBEPEHUE TUUYHOCTU? “»

OOBSICHUTD,

A. uto takoe [JHK.
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B. d4ro Takoe MTpUX-KOA.
C. Kak NMpoM3BOAUTCS aHAJIU3 KJIETOK JJis moaydyeHus oopasua JJHK.
D. Kak MOXXHO IOKa3aTh, YTO ITOJ03PEBaeMbIii BHHOBEH B ITPECTYILUICHU».

HeTpynHo yBuaeTh, 4TO 3TOT BONPOC HAIMIPaBJeH Ha MPOBEPKY YUTATEIb-
CKOTO yMeHUsI ¢(hopMUPOBATH 00Iee MoHMMaHue TeKcTa. OTMETHUM, YTO 3TO
KpaliHe BaXKHOE yMEHUeE, OTIPeNeIIoliee ClIOCOOHOCTh YNTATENSI OTBETUTh
Ha BOIIPOC «O YeM 3TOT TeKCT?». Ha mepBoM 3Tarme 3To 001iiee TOHUMAaHUE He
TpeOYeT CrieliMaaibHbIX 3HAHUI U PACKPBITUS JeTajleil, 3aTO €CJIU YUTaTe]Ib
YMEET BBISIBUTH OOIIIUIA CMBICII, TO OH MOXET ONPEAeTUTh 3HAYUMOCTb WJIN
MOJIE3HOCTh TEKCTA 1 ce0s1 U B CTydae HEOOXOAMMOCTH Ha CIeAyIOIIeM JTarie
nepenTu K 6ojiee r1yooKoMy aHaJIM3y MHMOpMaIIMK, B TOM Yrciie obpalia-
SICh K TIOMCKY HEeTOCTAIOIIMX JaHHBIX. DTO 3aJaHUE 0Ka3aJ0Ch HEMPOCThIM
i 15-netHux mwKoabHUKOB. [IpaBuibHblil oTBeT (C) BeIOpanu auiib 36%
yuamuxcs. [Tpu aToM 39% mcKaau B TEKCTe N0Ka3aTebCTBA BAHOBHOCTH
nongo3peBaeMoro B npecTtyrmieHuu (D), 4To MOTHOCTBIO PAaCXOAUTCS CO
CMBICJIOM TEKCTA.

Ecnu nogobHoe 3agaHrie Ha TOHMMAaHWE OCHOBHOI MEU €CTECTBEHHO-
Hay4YHOTrO TeKCTa UCIOJIb3YeTCs B pEaIbHOM YUeOHOM Ipoliecce, HallpuMep
Ha YpOKe, TO OHO MOXET UMEThb U (hOPMY OmMKPbImMOo20 80npocad, TO €CTh BO-
npoca, MPeAnoJiaraloluiero pa3BepHyThIiA OTBET, a HE BHIOOP €MIMHCTBEHHOTO
MPaBUJIBHOTO OTBETA U3 HECKOJIBKUX MPENTOXKEHHbBIX BAPUAHTOB. B TakoM
dopmarte 3agaHue OyaeT UMETh HE CTOJBKO TMAaTHOCTUYECKUIA, CKOJIBKO
pa3BUBaOIINIA, POPMUPYIOLIUIA XapaKTep, OCOOEHHO €CJIM BO3MOXHBIE OT-
BEThI yyaluxcs (Kak B MMCbMEHHOM, TaK U B YCTHOM BUIIE) 0OCYXKIatoTcCs,
YTOUHSIIOTCS, MPOSICHSIOTCS ¢ yuactueM yuurtenst. Uto xe kacaetcsa PISA win
JIPYTUX CJIy4yaeB TECTUPOBAHUS, TO 31€Ch (hOpPMa 3aKpbimo20 60npoca UCTIONb-
3yeTCs IJIaBHBIM 00pa30M U3 TEXHOJOTMYECKUX COOOPaXKEHUIT — OBICTPOTHI,
yI0OCTBa U OMHO3HAYHOCTU MeIarornyecKoro uU3MepeHusI.

IIpumep Ne 3. U3 3ananus «be3onacHocTh MOOWIBHBIX TesieoHOB»> [5]

Heyxem MOOWIbHIKH ONACHBI?

Ada Het

1 | PagnoBOnHbl,  mcnyckaemele  MO- | PaamoBONHbI He 061agaloT 40CTaTou-
OUNbHBIMK TenedoHammn, MOIYT Ha- | HOM MOLLHOCTBIO, 4TOObI HarpeBarb
HOCUTb BpE[ 340POBbIO, HArpeBas | TkaHW 40 ONaCHbIX MPEAENOB.

TKaHW Tena.
2 |CospaBaemMble MOOWUAbHLIMU Tene- | ST MarHUTHLIE NOAs HEBEPOATHO
GOoHaAMM MarHUTHbIE NOAS MOMYT BAK- | cnabbl, a MNOTOMY BEPOATHOCTb KX
ATb Ha KNETO4YHbIE NMPOLIECCHI. BANGHMA HA KJIETOYHbIE MPOLIECChI
HNYTOXHA.
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Jltoam, nooonry ropopsilimMe no Mo-
OunbHOMY TenedoHy, MHorma xany-
I0TCA Ha yCTanoCTb, FONOBHYIO 60/b
1 NOTEPIO KOHLEHTpaLUMN.

Takne apdekTbl H1MKoraa He Habnto-
nanncb B 1abopaTtopHbIX UCCNeao-
BaHUAX U MOIYT ABNATLCS CNEeACTBM-
eM Apyrnx GakTopoB COBPEMEHHOIO
obpasa Xn3Hu.

Y nonb3oBatenein MobunbHbIX Tene-
GoHOB B 2,5 pasa BO3pacTaeT puck
PaKoBbIX HOBOOOPa30BaHWin B On-
Xawnwen K yxy obnacti mosra.

lccnenoBateny NpuaHatoT, YTO CBS3b
MOBLILLEHVA 9TOroO nokasarens ¢ Uc-
nonb3oBaHNeM MOOWbHBIX Tenedo-
HOB He AcHa.

MexayHapoaHoe areHTCTBO pako-
BbIX MCCNedoBaHUN  0BOHApPYXNNo
CBA3b Mexay OeTckon 3aboneBae-
MOCTbIO PakoM 1 6U30CTBIO VHIN
anekTponepenad. Kak n MobunsHble
TenedOoHbl, NMMHUM anekTponepenad
OMacCHbI CBOVIM N3JTy4EHUEM.

3nyd4eHne oT NuHWIA 3nekTponepe-
[ay — 970 OpYyron BWA W3NYy4eHus,
C ropasno 60o5ee BeICOKOW 3Heprnei,
4eM Ta, YTO MCXOAMUT OT MOOUIbHbBIX
TenedoHoB.

BosnHbl pagno4acToT, CXOOHbIX
C TeMun, 410 KMCNoNb3yloTCA B MO-
OUNBbHBIX TenedoHax, UBMEHWN reH-

YepByY — HE N0OM, U HET HIMKakow ra-
paHTUW, H4TO KNEeTK Hallero Moara oy-
YT pearnpoBaTthb TaknMm e 06pasom.

HbIl HAOOP Y YepBeE-HEMATOL.

JIaHHBIN TEKCT COAEPKUT 3HAYUTEJIbHOE KOJUYECTBO €CTECTBEHHO-Ha-
YUHBIX MOHATUI (PaAMOBOJHBI, PAAXOYACTOThI, MATHUTHBIE MOJIST, KJIeTKa,
KJIETOUYHbIE MPOLIECCHI, paKOBbIE HOBOOOPA30BaHMSI, MOLLIHOCTh U SHEPTUST
U3JIyYEHUI1), U B LIEJIOM €TI0 CollepKaHUe UMeeT HeMOCPeACTBEHHOE OTHO-
LIEHUE K BOIIpOcaM METOI0JIOTUM €CTECTBEHHO-HAyYHOT'O UCCIeI0BaHUS,
IMOCKOJIBKY B HEM MPEACTaBIEHbI JOBOJIbI 32 1 IPOTUB OMPeaeIEHHOM IMIT0-
Te3bl: «MOOWJILHUKM OIACHBI JIJIsl 3M0POBbsi». MeXXay TeM Mbl UMEeM AEJ10
¢ ¢pparMeHTOM 3aJaHus HE M0 HAYYHOM, a M0 YUTATEAbCKON TPaMOTHOCTH.
OnuH 13 BOMPOCOB K 3TOMY TEKCTY BBIIJISIAUT CJAEAYIOLIUM 00pa3oM:

Bomnpoc: «TpyaHo goka3aTb, UTO OJHO SIBJIEHUE OMPEACICHHO SIBJISIETCS
MPUYKUHON APYrOro».

Kak cBsizaHO JaHHOE BbICKa3blBaHUE C MYHKTOM 4 B KOJIOHKaX «Jla»
u «Her» u3 Tabmmubl «Heyxkem MOOMILHUKH ONACHBI?»

A. OHo noaaepxXuBaeT yTBepxaeHue «la».

B. OwHo noka3biBaeT MpaBoTy yTBEpKACHUS «da».

C. Oxo nomaepxuBaet yrBepxiaeHue «Her».

D. Owno noka3sbiBaeT, uyTo yTBepxxaeHue «HeT» HeBepHO.

B cooTBeTCTBUM ¢ KaccudUKaer YNTaTeTbCKUX YMEHWI TaHHBIA
BOIIPOC HAIlpaBJicH Ha IIPOBEPKY YMEHUST OCMBICIUTh H OIEHUTh COOOIIEHHE
TekcTa. ECM cOmocTaBUTh 3TO UMTATEILCKOE YMEHME ¢ 0a30BBIM MHMOP-
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MaIlMOHHBIM YMEHUEM «BBIOMPATh, aHAJTU3UPOBATh, CUCTEMAaTU3UPOBATD
W MHTEPIPETUPOBATh MHDOPMAIMIO pa3JIMYHBIX BUAOB U (hOpM
npenctasieHus» B 00HOoBIeHHOM PT'OC OO0, TO UMEHHO IECTBUS, CBSI-
3aHHBIE C aHAJIM30M M MHTEPIIpeTallieil, MOXKHO CUUTATh aHAJIOTOM TTOHSATHINA
«OCMBICJIUTD U OLICHUTH». JlaHHOE YMTaTeIbCKOE YMEHUE TIPEIIoJIaraeT, YTo
JUTSI OCMBICTICHUS U OLIEHKY COOOIIEHMST TEKCTa YUTATE b UCTIONb3YeT 3HAHUS
W WJIeH, U3BECTHBIE €My JI0 3HAKOMCTBA C TEKCTOM, WJI OTTMPAETCsT HA BHETEK-
CTOBbIE UICTOUHMKHU MHDOopMaimu. Harpumep, yntaresib MOXET COTJIACUTBCS
WV HE COTJIACUTBCS C YTBEPXKICHUEM, COIepKaIIIMMCST B TEKCTE, BICKA3aTh
CBOE MHEHME O HaJIeXKHOCTHU TIPUBEACHHBIX B TEKCTE apryMeHTOB. MIMeHHO
C 2TOIi CUTyalMeli Mbl UMEEeM JIeJI0 B IPUBEIEHHOM BhIIIIe puMepe. B camom
3a/IaHUU LIeJIb Borpoca hopMyaupyeTcs Tak: «OnpeneanThb CBsI3b MEXIy 000-
OLIAIOLTM YTBEPKIIEHUEM, B3SITBIM HE U3 TEKCTa, M YTBEPXKICHUSIMU U3 TEKCTa,
OTIMCBIBAIOIIMMY TIPOTUBOPEYNBbIC HAyUHbIE TaHHbIE». JIeiCTBUTEBHO, TSI
OTBETa Ha BOIIPOC YMTATEb TOJDKEH CBSI3aTh OJWH U3 (PparMeHTOB TeKCTa
¥ BHEITHEE 110 OTHOIIEHUIO K TEKCTY aOCTpaKTHOE yTBepXkaeHue «TpyaHo
JI0Ka3aTh, YTO OHO SIBJICHWE OTIPEICIEHHO SIBJISIETCSI TIPUIUHOM JPYTOTO».
CrenaTb 3TO 0Ka3ajoch HerpocTo. JIumib 31% poccuiickux ydaimuxcs oT-
BETUJIM Ha MIPUBENEHHBIN BbITIE BOMPOC MpaBmwibHO (0TBeT C). OmMHaKO MBI
0o0paTuM 31ech BHUMaHUE Ha TO, YTO B JAHHOM CJTyJae YMTaTeTbcKoe YMEHUe
HEBO3MOKHO OTIETUTh OT POPMATTBLHO JIOTUIECKOTO YMEHMsI, KOTOPOE, B CBOIO
ouepe/ib, IPUMEHSIETCS TS TIOJy4eHUsT KOPPEKTHOTO BBIBOJIA TT0 JIOCTATOYHO
HEOoTIpe/IeJIEHHBIM pe3yJibTaTaM HayYHBIX UCCIIeTOBAaHUA.

BoiBoanl

Ha ocHoBaHMM NepBUYHOTO aHAJIM3a IPUMEPOB 3aTaHU 110 YUTATE b-
CKOI IpaMOTHOCTH, B KOTOPBIX UCITOJIb30BAJIMCh €CTECTBEHHO-HAYYHbIE
TEKCTbl, MOXHO CIEIaTh CJAEAYIOIINE BbIBOJIbI:

J1s1 TOHMMAaHUST 3TUX TEKCTOB HEOOXOAUMBI T€ XK€ YHUBEPCAJIbHbIE
YUTATEIbCKUE YMEHMSI, UTO U JUISI TEKCTOB C JIIOOBIM APYTUM CONEPKAHUEM.

[TpucyTcTBUE B 3TUX TEKCTaX €CTECTBEHHO-HAYYHBIX TTOHSTUIA U KOH-
LIETILMIA, 1aXe B cllyyae, €CiM OHU HEUM3BECTHBI YUTATENI0, BOOOILIE TOBO-
ps1, HE SIBJISIETCS MPEISITCTBMEM [IJ11 TOHUMAaHMSI OOLIIEro CMbIC/Ia TEKCTA,
BBISIBJICHMSI €TO CTPYKTYPHI, TIOMCKA B TEKCTEe HYKHOI MHMOpMAIIIN.

BMmecte ¢ TeM npu OCyIIeCTBIEHUM HEKOTOPbIX YUTATEIbCKUX AEH -
CTBUM COOCTBEHHO YMTATEJILCKME YMEHUS SIBJISIIOTCSI IO CYTU OOILLIUMU
WHTEJUICKTYaIbHBIMU YMEHUSIMU (TaKUMM KaK aHaJIN3, CHHTE3, YCTAaHOB-
JIeHUE TIPUYMHHO-CJIEICTBEHHBIX CBsI3€i ), TpeOYIOIIMMHI ONpeneJIeHHOMU
JIOTMYECKOM KYJIBTYPbl U XOTSI ObI CAMOTO TTOBEPXHOCTHOTO 3HAKOMCTBA
C €CTECTBEHHO-HAYyYHOI MPO0IeMaTUKOM.
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3.2. @®opmbl padOTHI C TEKCTOM NPH U3YYEHUH
€CTeCTBEHHO-HAYYHBIX NPEIMETOB

BHauasie yTouHMM, B 4YeM COCTOSIT 11eJT PaOOTHI C TEKCTaMU MPU N3YYeHUH
€CTEeCTBEHHO-HAyYHBIX ITPEIMETOB. B CyIITHOCTH, 3TO iB€é OCHOBHBIX 1IEJIH.
IlepBas u3 HUX cBsI3aHA C HEOOXOIMMOCTBIO peayn3ainn TpeboBanuii PIOC
00O x MeTanpenMeTHBIM 00pa30BaTeIbHBIM pe3ybraTaM. MHbIMU clloBaMU,
peub MUIET O TOM, UTO BCE IIKOJbHBIE MPEIMETHI COOOIIIA TOJKHBI 3aHMMAThCS
(opMupoBaHUEM YUTATEIBCKUX YMEHUI, CITIOCOOCTBYIOIINX TIOHUMAaHUIO
TEKCTa JII0OOTOo comepkaHus 1 kaHpa. JlocTrkeHre BTopoi ey (hakTUIecKu
SIBJISIETCST 00s13aTEeIbHBIM YCIIOBUEM MOCTVKEHUS 1ieJIeil ¥ 3a1a4 COOCTBEHHO
€CTeCTBEHHO-HAayYHOTO 0Opa3oBaHus. JIJIs1 TOro 4ToOBI yCBOUTH TEOPETUYE-
CKUWI1 MaTepuall, u3jaraeMblii B yaeOHUKE WU IPYTOM y4eOHOM M3IaHUH,
TTOHSITH YCJIOBUE 3a/1aul U TIEPEHTH K ee HeTIOCPEeICTBEHHOMY PEIIEHUIO,
YJIOBUTH CMBIC]T HAYYHO-TIOIYJISIPHOM MyOIMKaIuy, HE00X0IMMO JTsT Havya-
JIa TIOHSATh COOTBETCTBYIOIINI TEKCT C TOYKH 3PEHUSI OOIINX YNTATEIBCKUX
ymeHuii. TyT Bo3aMOXHO Bo3paxkeHue. Eciin yaeHUK yCTelrHo CripaBisieTcst
CO BCEMU 3TMMU €CTECTBEHHO-HAayYHBIMU 3aja4aMM, TO 3TO aBTOMaTUYECKHU
03HAYaeT, YTO OH YCITEIIHO CIIPABUJICS U C COOTBETCTBYIOIIMMM TEKCTAMM
KakK yMTaTesib. DTo npaBuibHO. [IpobdieMa BO3HUKAET B APYTOM U, K COXa-
JIeHU10, O0JIee pacripocTpaHeHHOM citydae. Eciiu ydeHUK He OYeHb YCTIEITHO
CITPaBJISIETCSI C COOCTBEHHO €CTECTBEHHO-HAYYHBIMU 3a/1a4aMU, TO YTO M0
o3HauaeT? M BOT UMEHHO 3/71eCh TPUYMHA YACTO COCTOUT B TOM, UTO YIEHUK
TIJIOXO TIPOYesT TEKCT Kak ynuTaTesb. Ha 9To yka3piBaeT XOTsI ObI TO, UTO €CIIN
CTUMYJIMPOBATh yUdeHUKa 00Jiee BHUMATEJIbHO TTPOYECTh TEKCT IIOBTOPHO
WY 1ake B TPETUI pa3, TO U eCTECTBEHHO-HayYHas (Kak 1 J1ro0ast mpyrasi)
3aja4a, Kak IpaBuJjio, pelaercst dosee a(pPeKTUBHO.

HTak, xpaTKo ccpopMyarpyeM iBe OCHOBHBIX 111 pabOThI C TEKCTaMU
TIPY U3YYEHNU €CTECTBEHHO-HAYYHBIX ITPEIMETOB:

o (hopMUPOBaHUE, COBMECTHO C JPYITMMHU YYEOHBIMU IIpEIMETaMH,
YHUBEPCAIBHBIX YMTATETLCKUX YMEHUH, TTPEIyCMOTPEHHBIX TpeOo-
BanueM ®@I'OC OO0 k MeTanpeaMeTHBIM 00pa30BaTEIbHBIM PE3YJib-
TaTaM, OTHOCSIIINMCS K TpyTIIie 6a30BbIX MH(POPMAIIMOHHBIX YMEHUIA;

o (hOopMUPOBAHUE W PA3BUTHE YUTATEIHCKUX YMEHUI, HEOOXOIUMBIX
IU1s1 0oJiee YCTEITHOTO OCBOEHUSI €CTECTBEHHO-HAYYHBIX YYEOHBIX
TPEIMETOB.

XOTs ABE 3TH 1eIW pa3INIaloTCs, IMyTh UX JOCTUKeHUs oomuii. [1pu
MU3YyYEeHUU eCTeCTBEHHO-HAYIHBIX TIPEIMETOB MBI UMEEM JIEJIO C TeKCTaMu
€CTeCTBEHHO-HAyYHOTO COIepXaHUs, a He KaKoro-To npyroro. [Toatomy 1ie-
JIEHATIpaBJIeHHO paboTast Ha MaTepraJie TaKUX TeKCTOB Hal (popMUpoBaHUEM
YUTATEIbCKUX YMEHMI, MOXKHO MITH K TOCTHKEHUIO O0CUX 1IeJIel, YCTISIITHO
«OXOTUTKCS Ha JIBYX 3aM1IEB».
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3.2.1. PaboTa c TeKCTOM y4eOHNKA

Yurath yueOHUK OOBIYHO 3aat0T Ha oM. Ho yyaiiuecs: BBIMOJIHSIIOT 3TO
3amaHue aajieko He Bceraa. [IpuynrHbl MOTYT OBITh pa3Hble. IHOTIA 9TO JIeHb
WV HeXBaTKa BpeMeHU. MIHoTIa y9eHUKY ONMpaloTcsl Ha OObSICHEHUS YU -
TeJIs 1 KOHCIIEKThI, KOTOPbIE OHU JIEJIaloT BO BpeMst ypoka. [IpnanHoii MoxeT
OBITh TAKKE TPOMO3IKOCTbD, CTUITMCTUYECKAS «TSKECTh» TeKCTa KOHKPETHOTO
y4yeOHUKa, OTCYCTBYE B HEM ITpo3payHoii joruku. Ho ogHoit u3 pacnpoctpa-
HEHHBIX PUYNH HeXeJaHWs YNTaTh 3aaHHbIN naparpad sBiisieTcst HecIo-
COOHOCTb YUEHMKA CITPABUTHCS C TOCTATOYHO CJIOKHBIM TEKCTOM, BBISIBUTh
€ro CTPYKTYpYy U OCHOBHBIE CMBIC/IBL. Bece 3To onpenesieT MeToguyecKyto
3a7a4y, CTOSIIILYIO TTepel YIUTENIEM: Hay4umb Y4eHUKa Yumams y4eOHuK uau
wupe — yueOnwLil mexcm. A 3To 03HAYaeT, UTO YTeHUEe YyueOHUKA JOJIKHO ObITh
MPeaIMETOM He TOJIbKO TOMalllHei paboThl, HO U AEATEbHOCTU Ha YPOKE.

be3yciioBHO, 3TOT BU A€SATEIBHOCTHU (YUTATEIbCKas AESITETbHOCTD)
JIOJIKEH OPTaHUYHO COYETAThCA C APYTUMU BUAAMU JEATEIbHOCTU, XapaK-
TEPHBIMU IIJIST U3YYEHUST €CTECTBEHHO-HAYYHOTO TIPeIMETA: BHIMOJTHEHNEM
SKCMEePUMEHTATbHBIX UCCIENOBAHUI, pEIIEHUEM 3a1a4, AaHATU30M MPaKTU-
YEeCKUX CUTyaluil, oOCyXKAeHUEeM pe3yJbTaTOB paboThl U Ip. To ecTh aTa
JeSITeTbHOCTD OJKHA OBITh XOTh M CUCTEMAaTUIeCKOi, HO OTrpaHUYEHHOM TI0
BPEMEHU U ITOMOTAOIIIEH PelleHUIO TEKYIIUX 3aa4 OCBOCHUSI €CTECTBEHHO-
Hay4YHOTo MaTepuarna.

®parmenT naparpada, BEIOpaHHBIIN IS pabOTHI C TEKCTOM Ha YpOKe,
He TOJXKEH ObITh OOBEMHBIM, a 3aJaHUsI K 9TOMY (DparMeHTy JOJIKHbBI ObITh
MHTEPECHBIMU, UMEIOIIIMMU MOTUBUPYIOIIUI XapakTep. ZKeaaTeabHO, YTOObI
o0111ee BpeMsl, OTBeIEHHOE Ha paboTy ¢ TEKCTOM y4eOHMKa B paMKaX OJHOTO
ypoka, He nipeBbiiaio 10 MuHyT. BO3MOXHBI CUTyalluu, KOraa 3ta padoTa
3aMeHsIeT 00bSICHEHUE YuuTeeM HOBOro matepuaia. Ho oHa Takxke MOXeT
OBITb NOTIOJITHEHUEM K 3TOMY OOBSICHEHUIO, KOTJa TEKCT MEPeaaeT MPUMEPHO
TOT K€ CMBICJI, HO IPYTUMU CJIOBAMU.

OTMeTUM, 4TO OOJIBIIIMHCTBO TUITMYHBIX BOTIPOCOB B KOHIIE Maparpada
YK€ caMH T10 cebe OTHOCSITCSI K KaTeTOPUH BOTIPOCOB, TPEOYIOIINX TTPOSIB-
JICHUST YUTaTEeJIbCKOTO YMEHUS «HAUTU W U3BJIeYb MH(POPMAITIIO U3 TEKCTa».
JeiicTBUTEIbHO, OTBETHI Ha BOIIPOCHI THUTIA «CHOPMYJIUPYITE 2-11 3aKOH
HreroToHa», «Ha30BUTE OpraHbl, BXOASIINE B CEPACUYHO-COCYIUCTYIO CUCTE-
MY», «4TO TAKOE BAJIEHTHOCTb?» U T.I. MOXHO JIETKO OOHAPYXUTh B TEKCTE
naparpada. BeposiTHO, aBTOpPbI yYUeOHUKOB TOJIATal0T, YTO YUEHUK TOIKEH
OTBEYaTh Ha MOJAOOHBIE BOMIPOCHI IO MaMSITU, OAHAKO 3TO BPSII JIU UMEET
CMBICJI, KOT/Ia HEOOXOAUMYI0 MH(POPMALIMIO MOXHO MOJIYYUTh U3 TEKCTA,
HaxoJsIIerocs nepea ra3amMu. [Jaxe BOpochl, B KOTOPBIX MpeaiaraeTcs
OOBSICHUTD KaKOe-TO SIBJIEHUE, B TOM CIyyae €CIi UMEHHO TaKoe OObSICHEHUE
colepxkuTcs B maparpade, B AeICTBUTEIbHOCTU TPEOYIOT JEMOHCTPALIUU
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BCE TOTO XK€ YUTATEIIbCKOTO YMEHUS «HAUTH U U3BJIeUb». YUSCHUKY HYXKHO
MPOCTO HAMTH 3TO MECTO B TEKCTE M BOCIIPOU3BECTH COOTBETCTBYIOIINE
dpa3zwr. [IpaBaa, 3mech Mbl, Kak MPaBWIO, UMEEM EJI0 C CAMBIM HU3KWM TI0
CJIO)KHOCTH YPOBHEM JIeMOHCTpaluu 3Toro ymeHus1. [locMoTpum Ha psine
TIPUMEPOB, KaK MOXHO CIIEJIaTh 3Ty YNTATEIbCKYIO AeSITeIbHOCTh B HEKOTO-
POM CMbICITe 60Jiee M30IIPEHHON 1 MTPOMYKTUBHOM (B IIPOTUBOTIOIOXHOCTD
YUCTO PETIPOAYKTUBHOM).

PU3NKA

ITpumep Ne 4
[MpeacraBum cuTyanuio, Korjaa yyanmMcst Ha ypoKe TpejiaraeTcst BHU-
MaTeJIbHO IIPOYNTATh TTOAOOHBII YUeOHBIi TEKCT [6] M OTBETUTH HAa BOITPOCHI.

! OKasbIBaeTCsI, YTO Teja MPUTATUBAIOTCA HE TOJb-
i Ko K 3emJyie, HO M APYr K Apyry! 9TO MOMKHO
1 00HAPYKUTh Ha OIBITE. YIIPOIIEHHAS cXeMma Of-
HOTO M3 HUX u3o0paskeHa Ha pucyHkKe. Ha ouensn
1 MJINHHOM HWUTH IOojJBellleH miapuk. CHauajsa HUTH
i BHcesa BepTukKaiabHO. Ho, Korjga cieBa IOJKATHU-
i U GOJIBITION M OYEeHb TMKEIBIM Imap, HUTh OT-
! KJIOHWJIACh., OTO IIPOMBOIIJIO W3-3a IPUTAKEHUI
"\ OGOJIBIIMM IIApOM MAaJeHBKOro IIapuka. YToGEI
OTKJIOHEHWE HUTU OBLIO 3aMeTHBIM, €€ [JIMHa
IOJI)KHA COCTABJATH JECATKM METPOB, a Macca
OOJILIIIOTO ITapa — JMAEeCSATKH TOHH.

Bszaumnoe npumasaicenue gcex meJj 6 mupe umeem cobcmeenHoe Ha36a-
Hue: aeé/leHue zpasumauuu ujlu A8JleHUe 8CeMUPHO020 MAZOMeEHUA.

ITpexae yeM MpUBECTU BO3MOXHBIE BOIIPOCHI, 3aMETUM, YTO JaHHBI
TEKCT UMEET CMEeUaHHblil XapaKTep, TaK KaK OH COCTOUT U3 IBYX YaCTE:
BepOabHON U rpacdryecKoil. DTU YacTh B3aUMHO TOIOJIHSIOT APYT APYyTa,
dopmupys oburit cMbica Tekcta. COOTBETCTBEHHO, U BOIIPOCHI K TEKCTY
JTIOJKHBI TPEOOBATh OT y4yalllerocst Oropbl Ha 00€ YacTH.

Bomnpoc 1: «[Tpu KaKuX yCIOBUSIX MOXHO 3aMETUTh TPaBUTAIIMOHHOE
TIPUTSDKEHNWE MEXIY IByMsI TelaMU, U300pa)KEHHBIMU Ha PUCYHKE?»

Bomnpoc 2: «Kakoe yTBepXaeH1e MTOATBEPIWIT Obl 9KCTIEPUMEHT, B KOTOPOM
HaOJII0JaeTCsl MPUTSKEHUE MEXIY NBYMS LIapaMu ?»

Bompoc 3: «Kaxoii 11o3aroioBoK BbI Jajiv ObI TPUBEIEHHOMY (DparMeHTy
TekcTa?»

Bomnpoc 4: «ITpencraBbTe, 4TO BO BCEX MPEMTOXKEHUSIX TEKCTa, T TOBO-
PUTCS O MaJIEHBKOM IIIapUKe U OOJIBIIIOM LIape, CI0BA «IIapUK» U «IIap»
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3aMEHEHbl Ha OJTHY U3 CJeAYIONIUX Map CJIOB:
A. Kybuk u kyo
B. T'paHuWTHBII KaMelIeK ¥ TPAaHUTHBI KaMeHb
C. IlmactMaccoBblii HIApUK U METATAYECKUN 11ap
D. 3osioToe K0seuKo U CBUHIIOBBIN LIap

OTMeThTe Te BapUaHThI, JUISI KOTOPBIX PE3YJIBTAT OTTMCAHHOTO B TEKCTE
OTIBITA HE MOJIKEH M3MEHUTBCS».

OxapakTepusyeM ITOCTaBJIeHHbIE BOITPOCHI.

Bomnpoc 1 ipoBepsieT ynTaTeIhCKOE YMEHUE «HAWTU U U3BJIeYb MHMOP-
MalIWIo U3 TeKCTa». M XOTSI OH TOCTaTOYHO MPOCT, OH HE SIBIISIETCS TAKUM YK
«JI000BBIM». B HEM He BOCITPOM3BOASTCS OYKBaJIBHO CJIOBA U3 COOTBETCTBY-
fo1iero npemioxeHus. [Toaromy monxosiiee sl OTBETa MECTO U3 TEKCTa
HYKHO HalTH, COTTIOCTABJISISI €T0 C HEKOTOPHIM 0000IIIAIONIMM ITOHITUEM U3
BOIpOca. A UMEHHO, YIEHUK JOJKEH Y3HATh B IIOHATUH «yCIIOBUST» OOJBIIYIO
JUTMHY HUTU 1 OOJIBIIIYI0 Maccy 1mapa. C oHO# CTOPOHBI, 3TO TUHTBUCTH-
yeckasi orepalus, ¢ Ipyroii, 3To o6o0IeHre nMeeT GU3NIECKUIl CMBICIT.

Bompoc 2 TpebyeT yxe conocTaBlIeHusT pa3HbIX yacTeil TekcTa. C TouKmn
3PEHUST YNTATEIHCKOIO YMEHUST «MHTEIPUPOBATh U UHTEPIIPETUPOBATD (CO-
0011IeHre)» 3[1eCh HY>KHO YCTAHOBUTDH B3aUMOCBSI3b MEXIY BBIBUHYTBIMU
B TEKCTe YTBEPXKACHUEM 1 ero 00ocHOBaHMeM. [1pu 3ToM oT yueHrKa Tpeoy-
eTCS MIECHTU(PULUPOBATH B KAUECTBE «yTBEPXKIAEHUSI» TIEPBOE IIPEIOKEHNE
MpuBeneHHOTO (hparMeHTa. Ml BHOBB ISl OTBETA Ha BOIIPOC YYEHUKY, C OTHOM
CTOPOHBI, JIOCTATOYHO YJIOBUTh BHYTPEHHIOIO JIOTUKY TeKCTa (YMTATEIbCKOE
NefCTBUE), a C IPYTroil, OH BOCTIPOU3BOIUT TEM CaMbIM 1 JIOTMKY HAYYHOTO
MeTOjIa MIO3HAHUS: OT YTBEPXACHUS (TUTIOTE3bl) — K €€ 9KCIIEPUMEHTAITb-
HOMY 00OCHOBaHMUIO.

Bonpoc 3 pezrnonaraeT nposiBiieHre YNTaTEeIbCKOTO YMEHUST «C(hOpMUPO-
BaTh 00I1Iee MTOHUMaHKE TEKCTa», a UMEHHO BBIJICTUTH TJIABHYIO UIEI0 TEKCTA.
B nanHOM TeKcTe 3Ta Uiest COCTOUT B TOM, YTO TATOTEHUE (MJTA TPABUTALIMS )
CBOIMCTBEHHO BCEM TeJjlaM, HO, KpOMe TOTO, B BEIOpaHHOM (hparMeHTe Ipe-
CTaBJICHO €Ille 1 AKCIePUMEHTaIbHOe 0O0OCHOBAHUE ITOTO YTBEPXKIECHUSI.
COOTBETCTBEHHO, 1 B ITO/I3aT0JIOBKE JIOJKHO OBITh YIIOMUHAHKE O BCEOOIIeM
XapakTepe TATOTEHUS /U1 00 OTbITEe, TTONTBEPKAAIOIIEM CYIIIECTBOBAHUE
TIPUTSKEHUST MEXTy TeJlaMu. [1o13aroloBKM MOTYT OBITh, HATIPUMED, TAKUMMU:
«Bce Tena mpuTSITUBaIoTCS APYT K IPYTy», « DKCIIEPUMEHTATbHOE TTOATBEPXKIe-
HUE TIPUTSIKEHUS MEXITy TelaMy», « BceoOIunii XxapakTep TATOTEHUS» U T.11.

ITo cymiectBy Bonpoc 4, Tak ke Kak 1 Bonpoc 3, HarpaBJieH Ha TIPOBEPKY
TTOHUMaHMS TJIIaBHOM MIIeW TeKCTa O BCeoOIIeM xapakrepe rpaButaiui. Ho
BOMPOC 4 TTPOBEPSIET ITO MIOHMMAHKUE HAa YPOBHE KOHKPETHBIX IPUMEPOB (hH-
3udeckux Tes1. [[paBUIbHBIN OTBET Ha BONPOC 4 COCTOUT B TOM, YTO OTMETHUTh
HaJo BCe YeThIpe BapuaHTa. [loueMy B JaHHOM CJTydae 3TO MOXHO CUMTATh
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MPOSIBICHUEM UMEHHO YUTaTebcKoro ymeHusi? [loTomy 4To opueHTauus
B COZIEpXKAHUM TEKCTA ¥ TOHMMAHUE ETO0 LIEJIOCTHOTO CMBICIIA ITOIpa3yMeBa-
10T, YTO YUTATEJIb YK€ B IEPBOM MPEIIOKEHUU OTPhIBKA YBUJIEIT, UTO PEUb
UIET O (PU3NYECKUX TeaX, TO €CTh 100bIX KOHKPETHBIX TeJIaX, HE3aBUCUMO
oT MaTtepuasia u popmbl. O MPUTSIKEHUU gcex TeJl B MUPE TOBOPUTCS TaKKe
B MOCJIEAHEM TPEeIIOKEeHUU OTpbiBKa. Ho, moOMUMO BceoOlilero xapakre-
pa rpaBUTallNu, B Bonmpoce 4 COACPKUTCS ellle U IPYroil acrekT: OyneT Jin
C MIPEUTOKEHHBIMU MTPEAMETAMU TaK X€ BBITJISIIETh K OMUCAHHBIN B TEKCTE
OIIBIT 151 ABYX 11apoB? TTO0CKONBKY, KpOMe 3aMEHBI «IIapUKa» U «Ilapa»,
BCE OCTAJIbHOE CONIEPXKaHUE TEKCTa, BKIIIOYasl yCJIOBUS TPOBEIEHMUS OITbITA,
OCTaeTCsl HEM3MEHHBIM, TO U €T0 Pe3yJIbTaT NOJIKEH ObITh TAKUM Ke. 3aMETUM,
MpaBa, 4YTO K YCJIOBUSIM OIbITA 3A€Ch HY>KHO OTHECTU HE TOJIBKO OOJIBIIIYIO
JUTMHY HUTU U OTPOMHYIO MacCy XOTS Obl OTHOTO U3 T€JI, HO U €llle OJHO
CKpBITOE ycJioBUE — (hOpMY TeJI: OHA HE JOJKHA OBITh CIIMIIKOM MPOTSI-
>KEHHOI, a TAaKOi, YTOOBI BCE TOUKHM ITOBEPXHOCTU TeJ1a ObUTU HA TPUMEPHO
OIIMHAKOBOM PACCTOSTHUY OT 1IEHTPa Macc.
Wrax, Bonmpoc 4 noapazymeBaeT clieaylolle HHTe/UIeKTyalbHble, a B 1aH-
HOM CJTy4yae U YUTATeJbCKUE, NENCTBUS:
e COOTHECTM YaCTHOE U O0ILIee, T.€. MPUMEPHI KOHKPETHBIX MPEAMETOB
C OOIIMM TTOHSITHEM (PU3UYECKOTO TeNa;
e COOTBETCTBEHHO, MPUMHUCATh BCEOOIee CBOMCTBO Tej, TATOTEHUE,
KOHKPETHBIM MPeaMeTaM, YIIOMSHYTBIM B BOITPOCE;
e MIPUMEHUTDH K KaXIOW Mape HOBBIX MPEIMETOB BCE MOIXOASIINE Ie-
Tajiv U3 TeKCTa.

XNUMHUA

Hanee, Ha mpuMepe IBYX (PparMeHTOB U3 yuyeOHUKA XUMUU [7] pacCMOTpUM
0oJ1ee BHUMATEIBHO PadOTy C TAKUMU 3JIEMEHTAMU HECHAOUWHO20 TEKCTA, KaK
cxeMbl, (hopMyJIbl, TPadUKK, B UX CMBICJIOBOM COOTHOUIEHUU C BEpOAIbHOM,
CRAOWIHOIL 9aCTBIO TEKCTA.

ITpumep Ne 5. I3 naparpacda, nocBsIIEHHOT0 METAJINYECKO# CBA3U
Ha nepBbiii B3mIs11 B 9TOM TeKcTe Bee sicHo. OTHaKo Monpo0yiTe 3a1aTh

BOCbMUKJIACCHUKaM BOITPOCHI, ITIPUBCACHHLIC HU2XKE, 1 O6Hapy7KI/ITCSI, 4qTo
Y HEKOTOPLIX IIKOJbHMKOB OHU BbI3OBYT 3aTPYAHCHUA.

Yto o3HauaeT OykBa «n» B (popmyne? YeMmy paBHO 7 1Jist HATpUsT (MU
KaKOT0-TO JIPYToro MeTasra)?
YTo omHAYAIOT IIPOTUBOITOJIOKHO HAIIPaBJICHHBIC CTPEJIKH B TOU K€

dopmyne?
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ArToMBl DOJBIIMHCTBA JJEMEHTOB-METAJIOB Ha BHEIITHEM
ypOBHE COflep:KaT HeGombInoe Yueao snekrposos — 1, 2, 3.
OTH 3IeKTPOHAI JTETKO OTPLIBAIOTCA, 8 ATOMBEI NIPEBPALAIOTCH
B MOJOMKHUTENbHEIE HOHE. OTOpBaBINHECH JEKTPOHBI Iepe-
MEImanTeA OT OMHOr0 HOHA K JAPYTOMY, CBASLIBAA HX B ellH-
HOE [enoe.

Pazobparoes, waxoll aleHTpoR OpHHALICHANL KaKomy
arToMy, HpOCTO HEROGMOMKNO. Beo 0TOpEARITMECH AITEHTDOHED
eTanm obmEMy. CoRgnBERACE ¢ WOHAMH, JTH DICKTDOHEL Bpe-
MEHEO OOPREYVIOT ATOMEL, TTOTOM CHOBY UPPEIBATITCH W COBTH-
HAKOTCA YE ¢ APYTHM HOHOM B T, 1. BecKoueuno upoueioamT
TPOTECE, ROTODLLE MOMKHD HaoRDAITE CXenoil:

0 = n+
M"—ne == M
ATOMEL HOHEI
METOLIITR ST

CrmegoBaTeiLud, B 06BEME METAMIA ATOMEL HENPEPEI RO
OPespaIEoTCA B HOOLL | Haodopor, Hx tak B Haonibawr
ATOM-LOHE ML,

. -
CrAZL B MOTALIAX W CONARAY MEMIY ATOM-HOHA-
M TOCDCACTROM OBOOIIECTRIEHRHEIX MICKTPOHOR
HABRBAIT MeTILIHYe VRN,

Ma pmoyEre 41 cxemarnuecks HaoBpAMENo CTposHmE
dparsen s MeTANTA HaTpHA. Kusnit aToM HaTpHA oRpy-
HEH BOCEMDLIO COUEMHIMY ATOMANMHE, OTopBABLIHeCH BHETIT
HHE #AeKTROEB CEO0OAHO ARMEYTCA 0T OXHOTO ofpasopmas-
TIEToCd HOMN K APYTOMY, coelnuss, Gyare cxnenpad, HOH-
HEIT OCTOR HATPEA R OAMH FHTAHTCREN Meranaisdecikni
wpueTaan (pae. 42),

.0 9°9
@
= =
90O O
1] = =]
© 0 0.9
e =]

Puic. 41. Cxenn Pue. 42, Cuema
CTPOEHES fIDarMEHTR METAILTH TeC KA
W PHMCTATIHEECHOT D HATPHA ¢RAIN

7151 OTBETa Ha 3TU BOIIPOCHI IIKOJIBHUKY, BO-TIEPBBIX, HA0 001anaTh Ha-
BBIKOM MTPUMEHEHUSI CUMBOJILHOTO SI3bIKa, 2 BO-BTOPBIX, COOTHECTH (POPMYITY
C MPEeIIEeCTBYIOIINM BepOaIbHBIM TEKCTOM, a MHOTIA U OTIPeAeIeHHBIMU
BHETEKCTOBBIMU 3HAHUSMU (B JTaHHOM CJTy4ae — O CTPOEHUU 3JIEKTPOHHOM
000JIOUKM HATPUS WIK APYToro Metasuia). Eciiv roBopUTh 0 HaBbIKE (B1aje-
HUE CUMBOJIbHBIM SI3IKOM), TO XOTSI €70 (pOpMUPOBAHUEM €llie C HaYaJIbHOM
LIKOJIBI 3aHUMAJaCh MaTeMaTHKa, a 1ajiee U pu3uKa, TeM He MEHEE OH MOXKET
OBITH €11Ie He pa3BUT B HY>KHOI CTeTleHU K 8-My Kiaccy. Bo BcsikoM citydae
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€ro TPEHUPOBKE MO-MPEeXKHEMY CIENYET yAeJITh BHUMaHue, TeM 0oJiee Koraa
MaTeMaTuyecKas 3auch UCTIOIb3YeTCS B HOBOM, XUMUYECKOM KOHTEKCTE.
CooTHeceHUe Xe CUMBOJILHOI U BepOaJIbHOM YacTeil TeKCcTa, B3aMMHBbII
TepeBOJI IPYT B IpyTa ABYX 3TUX (POPM SIBJISIETCSI OTHUM U3 BaXKHBIX YNTA-
TEJIbCKUX YMEHUI, 0COOEHHO BaXKHBIX [UISI TOHUMAaHMUSI TEKCTOB C €CTECTBEH-
HO-HAyYHBIM cosiepkaHueM. B yuciie 6a30BbIX MHGOPMAIIMOHHBIX YMEHUI
B ®I'OC OOO 3TOMY COOTBETCTBYIOT YMEHUS M COOTBETCTBYIoIME YY1, rie
YIOMUHAIOTCS pa3InyHble (hOPMBI TIPEICTaBICHUS] UH(HOPMALIUU:

o «BbIOMpPATh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPO-
BaThb MH(MOPMAIIUIO pa3AUUHbIX 8UA08 U (PopM npedcmasneHus,

e CaMOCTOSITEJIbHO BEIOMPATH ONITUMAJILHYIO (hopMy npedcmasaenust UH-
¢opmayuu ¥ WILTIOCTPUPOBATH PelllaeMble 3aa4l HECIOXKHBIMU CXe-
MaM¥, TuarpaMMaMu, THOM TpadnKOi U MX KOMOMHALIMSIMU».

To xe camoe MOXHO cKa3aTh U 00 UCTIOJIb30BAHHBIX B 3TOM (pparMeHTe
cxeMax. briBaet, uTo B ydeOHUKE He BITOJIHE yIAYHO U3JIaratoTcsl HEKOTOpPhIe
MbIC/IA. OTHAKO C TOYKY 3pEHMsT IPUMEHEHUS 1 (POPMUPOBAHMS YUTATETHCKIX
YMEHUI 9TO Jaxe yA0OHbII ClTydaid, MOCKOJAbKY OH AaeT MOBOJ U BO3MOXXHOCTb
JUJISI BBITIOJTHEHUS YIIPAXKHEHU MO JOMOJHEHUIO U YyCOBEPIIEHCTBOBAHUIO
TekcTa yyeOHuKa. [IprMepHo ¢ 3Toli cuTyauueil Mbl UMeeM JIeJI0 B TIpUBeE-
JIEeHHOM BbIlIe (pparMeHTe. Bo-nepBoiX, B OTHOLIEHUU cXeMbl Ha Puc. 41
U3 yueOHMKa BepOabHO AaHa MHGopMals (BooOI1Ie roBOpsl, He OTHOCS -
masicst K eJy), 9TO «KaXKIbIii MOH HAaTPUsl OKPYKEH BOCEMbIO COCETHUMM
aToMaMW», TOTIA KaK U3 CaMOT0 pPUCYHKA 9TO He CJIenyeT: 8§ coceneil uMeer
TOJILKO LIEHTPAJIbHBIN «IIapuK». BO-BTOPBIX, 00€ CXeMBI, XOTsI KaxKnast U3 HUX
OTHOCHUTCS K KPUCTAJUTMIECKO pelIeTKe HaTpysl, TaHbl B pa3HO CTUITMCTHU-
K€ — 00bEMHOI U TUIOCKOCTHON — W COBMEIIIEHUE ITUX JBYX CXEM SIBJISIETCS
OTJeNIbHOI 3a1aueii. Bompoc Takke 1 B TOM, MOYeMY HEKOTOPBIE «KPYKKN»
Ha Puc. 42 yaeOHMKA ITOMEUEHEI «+», IIPIUYEM Yallle Te, OKOJIO KOTOPHIX eCTh
«KPYKOUKH» CO 3HAKOM «-», T.¢. 3JIEKTpOHBI? OTCI0a BBITEKACT BO3MOXHOE
yIpaXeHeHue IS IKOJIbHUKA, TIPY BBITTOJTHEHUM KOTOPOTO MOXKET ObITh
MPOIEMOHCTPUPOBAHO ITyOOKOE MOHMMAHUE TEKCTA, BKIIOYAIOIIETO CXEMbI
1 BepOabHY10, OMMCATEIbHYIO YaCTh.

VYnpaxuenne. Hapucyiite HOBYI0 cxeMy, 00beAUHSIOLILYIO CXEMbI PUCYH-
KoB 41 u 42 13 yyeOHMKa, ¢ COOII0IeHEeM CIIeNYIOLIUX YCIOBUIA: a) HY>KHO
MoKas3aThb (pparMeHT 0OBbEMHOI pelleTKU TaK, YTOObI ObLIO MOHSITHO, YTO
KaXJIblil aTOM JEHACTBUTEIbHO OKPY>KEH BOCEMbIO COCETHUMU aTOMaMU; 0)
YCJIOBHO MOKAXUTE 3JIEKTPOHBI B PEIIETKE; B) TOMETHTE «ILTIOCAMIU» aTOMBbI
TOJIBKO B T€X CIIy4asix, KOrIa 3TO COOTBETCTBYET JIEKTPOHHOMY OKPYKEHUIO.
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ITpumep Ne 6. VI3 naparpacda, mocBsIIEHHOTO PACTBOPUMOCTH

PacTBOPHMOCTE BEIIECTB B BOJE 3aBHUCHUT OT TEMIIEPATY-
pet. Kag npaBmiio, pacTBOPMMOCTE TBEPALIX BelIecTB B BO-
/e YBEJIWYHMBAETCA ¢ NOBBIMIEHMEM Temneparypsi (puc. 126),
4 pPacTBOPHMOCTE Ta30B — YMeHbIIAeTCH, M03TOMY BOAY
MOMEHO HNOYTH MNOJHOCTBIO OCBOﬁOﬂ;ﬂT]} oT pﬂCTBOPEHBHX B
Heli rasos KunadenueM. Eciiu pacTROPATE B BoAe XJIOPUJ, Ka-
sua KCl, npumensiomuiica xax ynobpeHue, TO NP KOM-
HaTHoH Temnepatype (20 °C) MokeT pacTBOPUTBECH TOJNBKO
34,41 conu B 100 r Boabl; CKOJBKO OB HH TIEPEMELTABATH

PACTEOD € OCTATKOM HepacTBOpPUBINEiicA conun, Hoblie con
HE PACTBOPHUTCH — PACTBOD OVET HACHIIEH 9TOH COJIbIO IIPH
NaHHOI TeMIepaType.

DPOM IIpPH JaHHOH TeMIepaType BelecTso Dosbiie
HE PACTBOPHETCH.

’ HachlmeHHbIM Ha3hIBAKOT TAKOH PACTEODR, B KOTO-

Ecau ke npu atoit Temneparype B 100 r Bojgs! pACTBOPUTH
XJIOpHAA Kaiuda MeHblle yeMm 34,4 1, To pacTeop Oyjer Hena-
CHITIEHHBIM.

TOPOM TIpDH JAHHOH TEMIEpaType HaXOZUTCH
MeHbIIIé PACTBOPAEMOro BellecTsa, YeM B ero
HACKHIIIEHHOM PaCTBODE.

’ HenacsnmeHHLIM HA3EIBAIOT TAKOH pacTBOp, B KO-
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Paborty ¢ rpadukamu peKoMeHIyeTcs TPOBOAUTD MPU U3YYEHUN OUYEHb
MHOTHX TTPeIMETOB, OT MATEMATUKU W €CTeCTBEHHO-HAYUYHBIX IIPEIMETOB JI0
UCTOPUHU U 0b1iecTBO3HaHUS. OMHAKO, CKaxeM, B pacCMaTPUBaeMOM y4yeo-
HMKE XMMUU JUTS 8-TO KJlacca MMEeTCs TOJIbKO OINH rpapuK — MOKa3aHHBII
BbIIIIEe. AHAJIOTUYHO OOCTOUT AEJIO C YIeOHUKAMU TI0 IPYTUM TIpEIMETaM.
Jaxe B yaeOHUKaAX (DU3MKU ITpaUKOB SIBHO HEIOCTATOYHO, a B yYeOHUKaxX
MaTeMaTUKW OHU PEKO UMEIOT OTHOIIIEHNE K OTIMCAHUIO KAKUX-TO PEATbHBIX
niporieccoB. [ToaTOMY HEYTMBUTETHLHO, YTO Y MHOTHX IITKOJIbHUKOB BBI3BIBAIOT
3aTpyIAHEHUST BOIIPOCH U 3alaHusI, TPEOYIoIe TOHUMaHUS TpauiaecKnx
3JIEMEHTOB TeKcTa. TeM BaxkHee yIeJsATh IMOBbIIIIEHHOe BHUMaHWe TeM (ppar-
MEHTaM TeKCTa yueOHMKa, KOTOPbhIe BCe-TaKK BKITIOYAIOT IpapuKu.

3aMeTuM, 4YTO B paccMaTpuBaeMoM (dparMeHTe COTJIaCOBaHUE MEXIY
rpacuKOM 1 BepOaTbHOM YaCThIO TEKCTA HE SIBJISIETCS TAKUM YK OUEBUIHBIM.
Hanpumep, 1mo ocu opauHart Ha rpacduke OTJIOXKEeHbBI 3HAUEHUsT PACTBOPU -
MOCTH, TOT/JIa KaK OTpeesieHNs] paCTBOPMMOCTH B Maparpade HeT. YYeHUK
caM J0JIKeH J0TafaThCsl, YTO PACTBOPUMOCTb — 3TO U €CTh KOJTUYECTBO
pacTBOpeHHOro BellecTBa B rpammax Ha 100 r pacTBOpUTENSI B HACIUEHHOM
pactBope. OHO U3 3alaHUM K (hparMeHTy, BKIoYarolemMy rpacduk v mpe-
IIECTBYIONINIA TEKCT, TAK M MOXKET BBITJISIICTD:

‘ JlaitTe orpeneneHe pacCTBOPUMOCTH.

DTO YUTATEJIbCKOE 3aJaHME, IOCKOJbKY BCE HEOOXONMMOE ISl €TI0 BbI-
MOJHEHMST COAEePKUTCS B TeKcTe. JIpyrue BoIpock 1Mo rpadukKy B COUeTaHUU
C TEKCTOM MOTYT ObITh, HAIIPUMED, TAKUMU:

Kakoe MakcruManbHOE KOJMUYECTBO CyJb(aTa MarHus (Wjiu Joooro
JIPYTOro BelllecTBa Ha rpacduke) MOXET pacTBOPUTHCS B Boae npu 50 °C
(MM Kakoii-To apyroii remneparype)?

IMpucyrcTByeT 11 Ha TpacrKe KpUBasi pACTBOPUMOCTU KaKOTO-HUOYIb
raza? OtBeT obocHyiiTe. Mnu: Kak BbITjsiaesa 06l Ha rpaduke KpuBasi pac-
TBOPUMOCTH [Tl KAKOTO-HUOYIb rasa, Harnpumep CO,?

SIBasierca nmu HachimeHHBIM TIpu 60 °C pactBop 10 r cynbdara Kaaust
B 100 r BOABI?

U r.n.

Bce mono6HbIe 3amaHusT MOXKHO CYUTATh YMTATETbCKUMU, €CJTM, KOHEYHO,
IITKOJIGHUK B ITPOIIECCE MX BHITTOJIHEHYSI UMEET B CBOEM PacTIOPSDKEHUN TEKCT,
B KOTOPOM (haKTUUECKN MOXXHO HAlTH OTBETHI Ha BCe 3T BOTpockl. U 3aia-
HUSI TIEPECTAIOT OBITH TOJBKO YMTATEILCKUMU, €CIV TIPU aHaju3e rpaduka
LIKOJbHUK, HAITPUMED, AOJKEH 8CHOMUHAMb OTIPEAEIEHUS HACBILIIEHHOTO
Y HEHACBIILIEHHOTO PACTBOPOB UJIU IaHHbIE 00 00pPaTHO 3aBUCMMOCTH pac-
TBOPMMOCTH Ta30B B BOJIE OT TeMITepaTypbl. Toraa Mbl JOJKHBI TOBOPUTD YKe
O NMPUMEHEHUM XUMUIECKUX 3HAHWI TTPY BHITIOTHEHUY 3aIaHU.
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BNOJIOIrua

TekcThl GONBIIMHCTBA YIeOHUKOB OUOJIOTHY, 0COOEHHO [Tt 6—8-X Kac-
COB, UMEIOT 3HAYUTEJILHOE OTJINYKE OT TEKCTOB YUEOHUKOB (DU3NKU U XUMUU.
B omnpenesnieHHOM cMbIC/Ie OHU BOOOIIIE HE OUYEHb MTOX0XU Ha €CTECTBEHHO-
Hay4YHbIe TEKCTBI, a 00JIblIIe HATOMUHAIOT y4eOHUKH O OOI1IECTBO3ZHAHUIO WU
JuTepatype. DTO 1Mo OOJIBIIEH YacTH OMUCATEIbHBIN MaTeprall O pa3TUYHBIX
opraHusMax 1 UxX opraHax, MU300MIyonmii (pakramu, eTajisiMu, KOTOpbIe
TPYIHO 3aTIOMHUTB, Ia ¥ HETTIOHITHO, 3a4eM 3TO BOOOIIIe HAIO AefaTh. 13-
BJIEUb KaKMe-TO UAEH U CMBICIIBI M3-TIOJ TPYIbI TOAPOOHOCTE — OTIeIbHAS
HempocTas padboTa. UTo nenarh ¢ 3TUMU, TI0 OOJIbIIIeN YaCTH MOHOTOHHBIMU
Tekctamu? OTKy/a B3SITh CTUMYJTBI TSI UX OCMBICJICHUSI, TO €CTh OyKBAJTbHO —
npuganusi uM cMbicia? Takum o6pa3om, 3aaya 31ecb CTOUT HE CTOJIbKO
B TIOHUMaHUU 3TUX TEKCTOB, CKOJILKO B TIPOOYKIEHNW MHTEpeca K HUM
M yXe KaK CJIe/ICTBHE — U3BJIEYCHUU U3 HUX KAKOTO-TO 3HAYMMOTO 3HAHMSI.

TIpumep Ne 7
PaccMoTpyM TUMMTMYHBIN TEKCT; B TaHHOM CJly4ae Tiepe HaMu (pparMeHT
13 yuyeOHMKa Ouosioruu i 7 Kiaacca.
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Cpenu BonpocoB K raparpady, mprBeIeHHBIX TTO]] Pa3BOPOTOM y4eOHUKa,
€CTb BOIIPOCHI, OTBETHI HA KOTOPBIE HEITOCPEICTBEHHO COMIEPXKATCS B TIOKA-
3aHHOM (dparmeHTe (Borpockl 3, 7, 10). B Tom ciayyae, eciim Ha HUX HAIO
OTBEYaTh HE «I10 TTaMSITH», a C OTIOPOi Ha TEKCT, TO 3TU BOITPOCHI COOTBETCT-
BYIOT YUTATEeJIbCKOMY YMEHUIO «HAUTH U U3BJIEYb MH(MOPMAILIMIO M3 TEKCTa».

Bomnpoc 11 — Toxe unutareabCKuii, HO OTHOCUTCS KO BceMy naparpady
1 TpeOyeT IeMOHCTPALIUN YMEHHUS «C(POPMHUPOBATE O0IIIee TOHUMAHUE TEKCTa».
OnHako BCe 9TU BOTIPOCHI HE PENIAIOT 3a1auy «OXKUBJICHHSI» TEKCTa, He Je1aloT
€ro JIMYHOCTHO 3HAYMMBbIM. JIJIs1 TOTO UTOOBI 3TO CJIYYMUIIOCH, 1IeJIeCO00pa3HO
rmo1o0paTh Takue 3aAaHusI K TEKCTY, KOTOPbIE TTO3BOIMIIN Obl TOCMOTPETh Ha
HETO0 ¢ MTHOTO paKypca, HalipuMep OIIeHUBAsT ITOJIE3HOCTh CONEPXKAIIecsl B HeM
uHdopMmaluu u popmy ee nogauu. Takum o6pa3om, B paboTe ¢ ToA0OHBIMU
TEKCTaMHU aKIIEHT MOXKHO IePEHECTH Ha YNTATETbCKIE YMEHUST «OCMBICIIUTh
U OLIEHUTH coliepxkaHue u ¢hopmy Tekcta». Ha hopmupoBaHue 3TUX YMEHU I
MOTYT OBITh HalpaBJIeHbI, HATIPUMEP, CIICAYIONIUE 3aaHus:

Hcmonp3ys BCio MOOXOMSINYI0 MHGOPMAIIAIO U3 TEKCTa, HAITUIIINTE
KOPOTKOE 3cce 0 6esioM rpude (rmogdepe30oBrKe, OIEHKE M T.10.).

Wu: Ha ocCHOBaHMM 3TO¥ Xe MHMOpMAIIUY HATTUIITNATE KOPOTKYIO MH-
CTPYKIIMIO JUISI HAUMHAIOIIETO TPUOHMKA, OTBEUYAOIIYI0 Ha BOIIPOCHL: TIe
JIy4Ille MCKATh TPUOBI TOTO WM MHOTO Buaa? MiMeer i 3HaYeHMe, cpe3aTh
rpub WIIN BBIPBIBATH €T0 ¢ «KOpHeM»? [ToueMy rprbObI, B TOM 4uciie Oelble,
YaCTO PACTYT «CeMeKaMm»?

MOXHO JT CYUTATh, YTO TPYTOBUK WU OIISITA, PACTYIIME Ha CTBOJIE
IepeBa, HAXOMSITCS B CUMOMO3e ¢ 9TUM nepeBoM? OTBeT 000CHYITE.

ITpu BBIMOJHEHUY TAKUX YATATETbCKUX 3aJaHUI, KOTOPbIE MOXHO pac-
CMaTpUBaTh KaK COCOO OCBOEHUSI HOBOTO 3HAHUS, IIKOJIbHUK TOXKEH «C
TIPUCTPACTHEM» U3BJIEKATh BCE HEOOXOIMMOE U3 HaXOASIETOCS Mepes HUM
TEKCTa, NHOTJA HAXOIsI TaXe TO, YTO CONEPKUTCS «MEXIY CTPOK». [Ipn aTOM
OH, Pa3yMeeTCsl, UCTIOJIb3YeT U PUCYHKU U3 YUeOHUKA, U PYTUe HaTJIsAHbIe
cpencTBa (B T.4. BUPTYaJIbHBIE), KOTOPBIE JOJKHBI PUCYTCTBOBAThH HAa YPOKE
U KOTOPBIE TAKXKE MOKHO CUMTATh DJIEMEHTaMU TeKcTa. Bce 310 o3Hayvaer,
YTO MPU BBITTOJHEHUU MOAOOHBIX 3alaHUI OKa3bIBAIOTCS aBTOMATUYECKU
BOCTPEOOBAHbBI U YMEHUS «HAUTU U U3BJIeYb UH(POPMALIUIO» U <UHTETPUPO-
BaTh U UHTEPIIPETUPOBATH COOOIIEHUE B TeKCcTe». OMHAKO B TAaHHOM Clly4yae
9TU YMEHMUSI OKA3bIBAIOTCS MHCTPYMEHTAMU JJIS YYEHUKA MPU pelIeHUU
WHTEPECHOM 3a7a4u.

KoneuHo, Bce ckazaHHOE OTHOCUTCS HE TOJIBKO K MTPUBEIEHHOMY ITPUMEPY
C TEKCTOM O Tpubax, HO U K JTIIOOBIM IPYTUM TEKCTaM TaKOro TUIIA U3 yYeOHU-
KOB OMOJIOTMU, pPacCKa3bIBAIOIIMX, HATIPUMED, O PACTEHUSIX WIN XXKUBOTHBIX
pa3HbIX BUAOB. MHOTHE U3 3TUX TEKCTOB B (popMaTe YUTATETbCKON pabOThI
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MOTYT OBITh IIEpEBEICHBI B 00Jice « TMIHOCTHYIO MOIATbHOCTD», C TEM YTOOBI
CO3IIaTh Cepbe3HBIN MOTHBALIMOHHBIN (DYHIAMEHT [UTS JaJbHEUIIETOo Tiepexona
YK€ U K KAKMM-TO OMOJIOTUYECKUM OOOOIIEHUSIM.

Pasymeercs, yaeOHBIE TEKCTHI IO OMOJIOTMH MOTYT OBITh HE TOJIEKO 3TOTO
tumna. B yueGHOM mpoliecce HeOOXOIUMO 00paIIaThCs U K HOPMAAbHbIM €CTe-
CTBEHHO-HayYHBIM TEKCTaM C OMJIOTMUYECKIM colep:kaHnueM. FMHade roBops,
K TeKCTaM, Te TIPUCYTCTBYET KaKasi-TO IIOCTAaHOBKA ITPOOJIEMBI, TAaeTCs TPe-
CTaBJICHUE O METOJIaX €€ PeIlIeHNs, Ha JOCTYITHOM YPOBHE 00OCHOBBIBAIOTCS
TeopeTrueckue 06001eHus1. OgHaKO MJIsl TAKUX TEKCTOB OOJIbIIE IIAHCOB
TOSIBUTBCS B YUeOHBIX 3aJaHUSIX, OCHOBAaHHBIX, HAIIpUMep, Ha HAyYHO-T10-
MYJISIPHBIX ITyOIuKamusax (cM. mpumep Ne 10 B cemyrolieM pasaeine).

ITomuMoO yXe pacCCMOTPEHHBIX B 3TOM pa3selic IIPUMEPHBIX 3aJaHui
K TeKCTaM YYeOHUKOB, MOXXHO TIPEIJIOKUTD U APYTHE 3aJaHUs, C YISTOM UX
MIPUMEHUMOCTH K BEIOpAaHHOMY (pparMeHTy TeKCTa.

Ha kakoit Borrpoc (BOIIpOCHI) OTBeYaeT TaHHBIN (hparMeHT nmaparpacda?

[aiiTe 1moa3aroIoBoK TaHHOMY (hparMeHTy TeKCTa.

Chopmynupyiite B BUIe ABYX (TpeX) JaKOHUIHBIX BHIBOJIOB CMBICIT
IMPOYMUTAHHOTO TEKCTAa.

YcTaHOBJICHA TN B TEKCTE B3aMMOCBSI3b MEXY...? (3TOT BOIIPOC MOXKET
OBITH C BBIOOPOM TTOIXOSIIIETO OTBETA M3 Psiia IMPeII0KEHHBIX BADUAHTOB).

M3006pa3ute B Buae 0JJOK-CXeMBbl IPUIMHHO-CJICICTBEHHYIO CBSI3b,
ITOCIeIOBATEIBHOCTb COOBITUI, TATIBI U T. .

IIpeoOpa3yiiTe naHHBIN (PparMeHT U3 y4eOHOTro (JOCTATOYHO CYXOTO0)
TeKCTa B HAyYHO-TIOIYJISIPHEIN (00JIee XKUBOIA).

OCHOBBIBasSICh Ha 3TOI MHMOPMAIINU, BEIOEPHTE... OLICHUTE. .. OObSICHUTE
(PTO OTHOCUTCST K YMEHUIO KPUTUUECKU OLICHMBATh COACPKaHMEe TeKCTa
WJIA UCTIOIH30BaTh IMIPOYUTAHHOE TSI TOCTVKEHMST COOCTBEHHBIX IIeIeit).

OTMeTHM, YTO B TaKOi1 00001IEHHO (popMe 3TOT NepeueHb MMeeT BIIOJIHE
CTaHJIAPTHBIN 1 Jaxe YHUBEPCATbHBIN XapaKTep, B TOM CMbICJIE UTO B HEM He
MPUCYTCTBYET Kakasi-To ocobasi crenudrka eCTeCTBEHHO-HayYHbIX TEKCTOB.
Ho »sta cnenuduka o6s3aTeIbHO BOZHUKAET, KOT/Ia B BOMpoce (3aIaHuu)
MOSIBJISIIOTCSI KOHKPETHBIE €CTECTBEHHO-HAaYYHbIe TTOHSTUSI, MIpe1iaraeTcs
caeyaTb 00001IEeHUSI UMEHHO Ha €CTECTBEHHO-HAYYHOM $I13bIKe (KOTOPBIN
SIBJIIETCS U SI3bIKOM CaMOTO TEKCTa), PEIIUTh €CTECTBEHHO-HAYYHYIO 3a7a4y,
LIEJTMKOM ONupasich Ha MH(OpMaIIMIO U3 TeKCTa.

3.2.2. PaboTa c OpMrHHAJIbHBIMI TEKCTAMH

OnHa 13 r1aBHBIX 1ieJielt 1I000ro 00pa30oBaHUSI — HAYYUTHCS pelllaTh
C TTOMOIIIBIO TPUOOPETEHHBIX 3HAHWI 1 YMEHU ITPOOJIEMbI, BCTPEUYaIOIINeCs
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B peaJibHOM >KU3HU. B MpuMeHeHU U K IIKOJIbHOMY €CTECTBEHHO-HAayYHOMY
00pa3oBaHUIO 3TO, B YACTHOCTH, O3HAYAET, YTO YUEHUK CITIOCOOEH BOCHPU-
HUMaTb HOBYIO MH(OPMALINIO, COAEPXKAIILYIOCS B KAKUX-TO OPUTMHATbHbBIX
TeKCTax, HalpuMep HAyYHO-TMONYJISIPHBIX WM ONMChIBAIOIIUX AECTBUE
KaKUX-TO TeXHOJIOTUIA. 1151 TOHMMaHUsI TAKMX TEKCTOB €My HY>KHbI HE TOJIbKO
COOCTBEHHO €CTECTBEHHO-HAYYHbIE 3HAHUS, HO U UMTATEIbCKIE YMEHMUSI.
CrnenoBaTesibHO, B MMpoliecce 00yuyeHUsT YYEHUKY JTOJIKHBI ITpeaiaraTbes
3a/1aHUs HA OCHOBE MOJOOHBIX TEKCTOB, YTOOBI 2 (HEKTUBHO (hOPMUPOBATH
KaK HEOOXOAUMbIe YUTATEILCKUE YMEHMSI, TaK Y YMEHUS 110 MIPUMEHEHUIO
€CTeCTBEHHO-HAy4YHbIX 3HAHUH B paboTe ¢ HOBOI uH(popMauueit. Boiie Mbl
yXKe TTO3HAaKOMUJICh ¢ MPUMeEpaMu TaKMX 3aaHuil u3 ucciaenoBaHust PISA.
OnHakKo Haao MOMHUTB, UTO B uccienoBaHuu PISA Mbl umeeM neio ¢ us-
MEepUTEbHBIMU MaTepragaMu, T.€. 3TU 3aJJaHusI HallpaBJIeHbI IPeX/e BCero
Ha oyeHusanue ONpeaeIeHHbIX YMEHUN U KOMIIETEHTHOCTEN yJyalluXcsl.
W ecnu peub uaet o 3agaHusix PISA nmo uutaTenibcKoii TpaMOTHOCTHU, TO
U BOITPOCHI B 3TUX 3aJJaHUSIX MpeIHa3HaYeHbl UMEHHO JIJIS1 OUEHKU YMEHU I
YUTATh U MOHUMATh TEKCThI, @ HE YMEHUI, CBSI3aHHBIX C KAKUM-TO UHBIM
BUAOM (DYHKIIMOHAJbHOI TPaMOTHOCTH, HAIIPUMED €CTeCTBEHHO-HAYYHOI.
HanpoTus, npu ucnoyib30BaHUU 3alaH1ii, OCHOBAaHHBIX Ha €CTECTBEHHO-Ha-
YUHBIX TEKCTaX, B IOBCEAHEBHOM yUeOHOM IpoLiecce TaKoe pa3rpaHUuueHre
HE CTOJIb BaXKHO, MOCKOJILKY B 9TOM CJIydae Lejb 3aKJI04aeTcsl He B TOUHOM
OlLIEHMBAaHUY KaKOTO-TO U3 BUIOB (DYHKIIMOHAILHOI I'PaMOTHOCTH, a B (pop-
MUPOBAHUM JIOOBIX KOMITIETEHTHOCTE, HEOOXOAUMBIX J1JIS1 BHITOJTHEHUS
MocTaBJeHHOM yueOHol 3aaaun. M eciiu py 3TOM B OJTHOM U TOM Xe 3aAaHUM
«CMEILMBAIOTCSI» KOMITIETEHTHOCTU, OTHOCSIIIIMECS K pa3HbIM BUAAM TPaMOT-
HOCTH, B 3TOM HeT Oeibl. HarpoTuB, Takoe «CMelleHue JIydlle COOTBETCTBYET
CTOJIKHOBEHUIO ¢ HEKOW peaibHOM MpoOJIeMHOM cUTyallMeil, Koraa BHavase,
13 TEKCTOBOTO OMUCAHUsI, HAJI0 TTOHSITh, B YeEM CYTh IPOOJIEMbI, a YK€ TOJbKO
3aTeM pellaTh ee C UCIOIb30BaHUEM MOAXOISIIIErO, HAlIPUMEpP eCTeCTBEHHO-
Hay4YHOTO, MHCTPYMEHTapUsI.

Kak MoryT BBITJISIIETh U COCTaBJISIThCS 3alaHUs HA OCHOBE OpUTMHAIbHBIX
€CTeCTBEHHO-Hay4YHbIX TEKCTOB?

ScHo, 4yTO MepBOIi, a BOBMOXKHO, U HanboJiee TPYAHOM 3a1aueil siBseTcs
0TOOP caMOoro TekcTa (MJIM TEKCTOB) ISl 3a1aHusl. Benb 3TOT TEKCT TOJIKEH
OTBEYATh STy TPEOOBAHMI:

e OH JOJKEH ObITh AOCTYIMHBIM, XKUBbIM U JOCTaTOYHO MHTEPECHBIM,
T.e. 00J1a7aTh MOTUBUPYIOIIUM MOTEHIMAIOM JJIs1 TOrO, YTOOBI yya-
1IeMycst xomenocs padboTaTh C STUM TEKCTOM U MOHSITh €rO0.

e OH JIOJIKEH UMETh HYJCHbLI 00BEM, B TOM CMBICIIE UYTO YUUTETb XOPO-
1110 TIPEACTaBIISIET, KAKOW 00beM eMy HY>KE€H B COOTBETCTBUU C BpeMe-
HEM, KOTOPOE OH IUIAaHUPYET YAEJIUTb 3TOM AESATEILHOCTU Ha YPOKE.

o Ecnu 3amaHue ucnosib3yeTcsl B TeKyllleM y4eOHOM IMpoliecce, a He,
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CKaxXeM, B YCJIOBHUSIX HTOTOBOTO WJIM MTPOMEKYTOUHOTO KOHTPOJISI, TO
coliepKaHue TEKCTa JTOJKHO COOTBETCTBOBATh M3yJyaeMOil TeMe WIH
pasziesty eCTeCTBEHHO-HayYHOTo Kypca.

o HaxkoHelr, xeaTeabHO, YTOObI TEKCT UMEJT CMEUanHbII XapaKkTep, T.¢.
BKJTIOYAJT, TOMHUMO BepOallbHOI YacT (TaK Ha3bIBAEMOTO CHAOUHOZO0
TEKCTa), KaKue-TO BJIEMEHThl HecnaowiHo2o0 TeKCTa: TpadvKu, Iua-
IpaMMBI, CXEMBI, TAOJIALIBI U JIP.

Bropast 3agaua cocTouT B (hOPMYJITHPOBKE BOIMTPOCOB-3aIaHUI K TEKCTY
[PY ICHOM ITOHUMAaHUH TOro, Ha GOPMUPOBAHUE U/ WK OLIEHUBAHKE KAKMX
YMEHUIA 3TU BOIIPOCHI HAIIPABJIEHDI.

PaccMoTpuM cienyronie mpuMephl 3aIaHui.

PU3NKA

IIpumep Ne 8

IIpounTaiite (hparMeHT U3 JCKIINU 3HAMEHUTOTO aMEPUKAHCKOTO (hH3MKa
P. ®eitnmana [8] v BHITTOTHUTE 3a1aHUST K TEKCTY.

«MHorue cuuTaroT, uto (hr3KKa 6epeT CBoe HaYaJIo C OIbITa, TPOBEIEHHOTO
Tanuneem 350 net Hazan, a cam lanuieit saBasieTcst nepBbiM puzukom. J1o
3TOTO BpeMEHU M3yUeHHE ABUKEHUS ObUIO YUCTO (PUITOCOPCKIM U OCHOBBI-
BaJIOCh Ha 1I0BO/IaX, KOTOPbIe ObUIM TJ1010M (haHTa3uU. BoJbIIMHCTBO 3TUX
JIOBOIOB OBLIN TTPUAYMAaHbI APUCTOTEIEM U APYTUMU IPeUeCKUMU (DUIIOCO-
(haMu 1 paccMaTpUBaIUCh Kak ,,jokazaHHble. Ho [anueit 6bu1 cKeNnTUKOM
M TTOCTaBWJI CJICAYIONINI OTIBIT: TI0O HAKJIOHHOM IUIOCKOCTH OH ITyCKaJl 111ap
M HabJroan 3a ero ABKeHueM (cm. Puc. 3.2.). lanuneii He TpocTo cMOTpe,
KaK KaTUTC 1Iap, a U3MEPSI TO PAaCCTOSIHKUE, KOTOPOE MPOLIE 1ap, U orpe-
JIeJISIT BpeMsi, B TeUEHUE KOTOPOTo Iap MPoXoauii 3To pacctosiHue. Criocod
U3MEPEHUs] paCCTOSTHUI ObLIT XOPOILIO U3BECTEH ellle 3aa0ro no ['anues,
OIHAKO TOYHOT'O CIToco0a M3MepeHUsI BpeMeHU, 0COOEHHO KOPOTKUX UHTEP-
BaJIOB, He ObLI0. X0Ts BriocaeacTsuu Ianuneit uzoopes 6oJjiee coBepllieHHbIE
yachl (OTHIOIb HE TTOXO0XKME Ha COBPEMEHHBIE ), HO B CBOUX ITEPBBIX OITBITAX
JUTSI OTCYETa paBHBIX IPOMEXYTKOB BpEMEHU OH MCITOJIb30BaJl COOCTBEHHBI
nynbce. JlaBaiiTe caenaem TO e caMoe.

ByneMm oTcunTHIBaTh YAAPHI ITyJIbca B TO BpeMsI, IT0Ka IIapuK KaTUTCS
BHU3: OJWH... IBA... TPU... YETBIPE... Th... LIIECTh... CEMb... BOCEMb... [IyCcTh
KTO-HHMOYIb OTMEYAET MOJIOKEHNE IaprKa Ha KaxkIblii cueT. Ternepb MOXHO
W3MEPUTh PaCCTOSTHUE, KOTOPOE IIapuK TPOIIeN 3a OIUH, ABa, TPU U T..
paBHBIX MHTepBaia BpeMeHu. [anuieit chopmynmpoBai pe3yabTaT CBOUX
HaOMI0IeHUN CaeayoIUM 00pa30oM: €C/IU OTMEYaTh MOJIOXKEHUS 1IapuKa
yepes 1, 2, 3, 4... eAVHULIBI BpeMEHU OT Havajla IBUXKEHUS, TO OKaXeTCs,
YTO 3T OTMETKU YAAJIEHBI OT HAYaJIbHOTO ITOJIOXKEHUS TTPOITOPLIMOHAIBEHO
yuciam 1, 4,9, 16...».
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Pucynok 3.2. Onoeim Tanunes.

JlonosHuTe ciaemyromue (pasbi:
1. 1o omtertoB anuiiest U3ydeHne ABIKEHUSI OCHOBBIBAJIOCH Ha

2. Tanuneii genan cBOU BbIBOABI O IBUXKEHUU 1rapa Ha OCHOBE

OTBeTbTE HA BOMPOCHI:
3. UeM onpenesoTcs MOJTOKEHUS «OIUH», «IBa», «TPHU» IIIaprKa Ha
HaKJOHHOW IJIOCKOCTH, OTMeUeHHbIe Ha PucyHke 2?

4. K kakoMy BUJIy MEXaHUIECKOTO JIBMKEHUST OTHOCUTCS IBVKEHUE 111a-
pUKa Mo HaKJIOHHOU MI0ocKOoCTU, Habmonaseecs [anuieem?

5. OT 9ero MOXeT 3aBUCETh ITOIPEITHOCTh N3MEPEHUS BPEMEHH C TTOMO-
1LIbIO0 COOCTBEHHOTO ITyJjibca?

XapakTepucTUKA 3aJaHUs

®DparMeHT B3SIT U3 3HAMEHUTHIX «DeITHMaHOBCKUX JICKIIUH 10 (DH3HKE»
[8]. Tak kak Pruapn deitHMaH caM SIBJISIETCSI BEJIMKUM (DPU3UKOM, TO €TO
OIMMCcaHMe KJIaCCUYECKUX MU30/10B U3 UCTOPUU HAYKU HOCUT JTUMYHOCTHBII
XapakTep U OTJIMYAETCS XKMBOCTBIO s13bIKa. TeKCT — CMelIaHHBbIi, TOCKOJbKY
KpPOME CJIOB B HEM €CTh pUCYHOK ofbITa. K n3ydyeHM10 KaKoii TeMbl MOXET
OBITh MPUBSI3aH 3TOT TeKCT? OTBET 31ech He ogHO3HaUeH. C OHOI CTOPOHBDI,
coliepXXaHUe TeKCTa UMEET HEMOCPEICTBEHHOE OTHOILIEHUE K TeMe «IIpsi-
MOJIMHEITHOE paBHOYCKOpPEeHHOE IBIDKeHne». C Ipyroil, pedb B HEM UIET
0 Hay4HOM METOJIe MO3HaHUs, POIOHAYaIbHUKOM KOTOpOro cuutaercs I'a-
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JIAJIeH, a U3y4eHre paBHOYCKOPEHHOTO IBIKEHUS IIapUKa BBICTYIIACT JINIIh
B KaueCTBe KITIOYEBOTO 3KCIIEPUMEHTA, IEMOHCTPUPYIOIIET0 OCOOCHHOCTH
3TOrO MeToma. TakuMm o6pa3oM, 3aJaHKe C STUM TeKCTOM MOXKET HAliTH cBOe
MECTO KaK Ha YpOKe, Tlie¢ HeIIOCPEICTBEHHO U3yJaeTCs MIPSIMOJIMHEITHOE
PaBHOYCKOpPEHHOE IBIKEHUE, TaK U Ha YPOKe, Ha KOTOPOM 00O0OIIIAIOTCS
pa3HbIe BUIBI MEXaHUUECKOTO ABIDKEHUS (KaK MpaBuiIo, 3T1o 9 kiacc). On-
HaKo B JIFOOOM cJTydae B COIEpKaHUU STOTO 3aIaHUs IIPeICTaBIeHa U TeMa
«HAYYHBII METOJI IMMO3HAHUSI», KOTOpast UMeeT He JIOKAIbHbIN, a CKBO3HOM
XapakTep U BCero Kypca (hM3MK1 OCHOBHOM IIIKOJIBI.

B cooTBeTCTBUY C 3TUMU CMBICIAMU TEKCTA COCTABJISIOTCS M BOIIPOCHI.
Briie mpuBeieHBI BO3MOXKHBIE (POPMYIMPOBKH BOIIPOCOB-3anaHmii. [IepBoie
TPY U3 HAUX OPUECHTUPOBAHBI HA YUTATEILCKIE YMEHUS. [JIsT IIpOIOIIKEHMST
IepBoil (Ppa3bl JOCTATOUYHO IMPOCTO HAMTH HY>KHOE MECTO B TEKCTE: «M3yUCHHE
IBIDKEHMS. .. OCHOBBIBAJIOCH Ha JIOBOIAX, KOTOPBIE OBLIN IUTONOM (haHTa3UM»
(2-e npenyoxeHue). OOQHAKO €CJIY Ta 3Ke MbICJIb OylIeT BOCIIPOU3BeeHa He
OYKBaJIbHO, KaK B TEKCTE, 8 MHBIMM CJIOBAMM, TO 3TO MOXKHO TOJBKO ITPH-
BETCTBOBaTh. HarpumMep: «... OCHOBBIBAJIOCh Ha YMO3PUTEIBHBIX apPTYMEHTAX
(wm moBoxgax)». Bropoe 3amaHue, B KOTOpOM TIpetaracTcs 3aKOHINUTH (pasy,
TpeOyeT y3ke HEKOTOPOTro 00O0OIIEHHS TOTO, YTO CKa3aHO B TEKCTE O METOJIE
Tanmunes. 3aech B OTBETE JOJKHBI IIPUCYTCTBOBATD TIOHITUS HAOAHOOeHUe
W U3MepeHue, HaTlpyuMeD: «...Ha OCHOBE HaOJIIOIeHU U u3MepeHuit». TpeTuii
BOITPOC TpeOyeT OIMOphI KaK Ha BepOATbHYIO YaCTh, B KOTOPOI TOBOPUTCS
0 criocobe M3MepeHNsT BpeMeHU, NCITOJIb30BaHHOM [anmieeM, Tak 1 Ha py-
CYHOK, TJIe OTMEUEHBI MOJIOKEHMS aprKa. M3 IimaHupyeMBIX pe3yJIbTaToOB
3TOMY IEMCTBUIO COOTBETCTBYET UMTATEIILCKOE YMEHHE «<MHTETPUPOBATh
¥ WHTEPIIPETUPOBATE».

Yro Xe KacaeTcs ABYX MOCIEIHUX BOIIPOCOB, TO OHM YXKe HE SIBJISTIOTCST
«9IATATEITLCKUMM», TIOCKOJIBKY JIJIST OTBETA Ha HUX HEOOXOIMMBI BHETEKCTOBBIC
3HaHUd. B Bompoce 4 yaeHUKY mpenjiaraeTcsl «y3HaTb» BUI MEXaHUUECKOTO
IBIDKECHUS B TIPUBEICHHBIX KOJTMYECTBEHHBIX JaHHBIX. IS OTBETa Ha BOIIPOC
5 HeoOXxoauMo 001aAaTh MPEACTABICHUSIMU O TTOTPELIHOCTU U3MEPEHU I
¥ BO3MOXKHBIX MICTOYHHUKAX ITOTPEITHOCTEIA.

XNUMUA

IIpumvep Ne 9
IIpouunTaiiTe TEKCTHI U BBIMOJTHUTE 3aaHUS K HUM.
DyepeHbl 3aIIUIIAIT KJIETKHA OT paadalim

Teker Ne 1

M aeanbHbIX cpeacTB GOPHOBI ¢ paKOM ITOKa He co3naHo. JIyueBast Tepamnus,
yOuBasi paKOBbIe KJIETKU, ITIOBPEXAAET U SMUTEIUAIBHBIA CJIOM, BHI3bIBAs
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CpeIu MPOYEro BHIMaJEHUE BOJIOC. XUMUOTEepavsi HAHOCUT CUJIbHBIN ynap
10 TTOYKaM, CEPAIY U MOXET CTaTh MPUYNHOU YACTUYHOU MOTEePU cliyXa
U SI3B€HHON 00JIE3HU OPTaHOB MullleBapeHus. Ternepb eCTh HaleXaa, YTo
dynepeHoBble HAHOIIAPUKU U30aBIT MALIMEHTOB OT CTOJIb HEMPUSTHBIX
MOOOYHBIX 3D DEKTOB.

Puc. 3.3. B 1985 200y 6vtaa omkpuima moaekyaa, cocmosuas uz 60 amomog yeaepoda,
yempoenHas Hanoodobue ymooavHo2o Maua, — QyiiepeH, Ha36anHbli MAK 6 Yecmb
apxumexkmopa Puuapoa Dynaepa, npociasusuiecocsi KOHCMPYKYUUSMU UMEHHO MAKOLL

ghopmbt

I'pyniia amepuKaHCKUX yI4eHBIX M3 MEAUIIMHCKOTO KoJutemka JIxed-
(bepcona npuiiia K TaAKOMy 3aKJII0UEHUIO, UCCeT0BAB AHTUOKCUIAHTHbIE
CBOIiCTBA (YJUIEPEHOBBIX HAHOIIAPMKOB Ha ITPUMEpPE MPO3pauyHbIX SMOPUOHOB
PBIOBI-3e0phI. [TpoBens psia SKCIepUMEHTOB, UCCIEI0BATENN BBISICHWIN, YTO
(bynnepeHbl 0XOTHO CBSI3BIBAIOT CBOOOIHBIE pPaIUKaIbl KUCIOPOIa, BO3HU-
Karolye B KJIETKE ITOJI IEHCTBUEM PaIUAIIMOHHOTO O0JIYIeHUSI, HE TTIO3BOJISISI
WM pa3pyliaTh KJIETOYHbBIE CTPYKTYPHI.

Puc. 3.4. B mo épems kak Kpucmanriuueckas gopma gyiiepeHa Hanomuraem o0bl4Hblil
Ye0b, pacmeopsl SMOil MOAEKYAbL UMEHOM NPUSMHBLI NYPRYPHbLI OMMEHOK
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OTKpBITHE OBLIO CIEJIAHO B XOJI€ UCITBITAHWI HOBOTO PaauoIIpOTEKTOpa
(npenapara, 3amuiatoiero ot panuauun) CD60 (pyarepena C, ). [Tonsepr-
HYB MOPHUOHBI pbIOBI-3e0pbl BO3AEHCTBUIO0 MOHU3UPYIOIIETO 0OydeHUs,
y4eHbIe BBEJIM MOIOMNBITHBIM 0c00siM Tiperiapat CD60, a 0co6u 13 KOHTP-
OJIBHOM TPYIIITBI TIOJTYYMIIN JIEKApCTBO AMUMOCTUH — TTOKa €IMHCTBEHHBIN
PamuoIIPOTEKTOP, KOTOPBIM MCITOIb3YeTCS IS 3alIUThI OT TTIOOOYHBIX (-
(bexToB pagmorepanuu.

Kak rmokaszanu pe3ysbTaThl aKcriepuMeHTa, mpuMeHenre CD60 He3anoro
10 00JIyueHUs Ui Ke B TedeHre 30 MUHYT MOocye MpoLeayphl TO3BOJSIET
CHU3UTh MOBPEXKICHNE BHYTPEHHHUX OpraHoB Ha 50—60%, 4To B LI€JIOM CO-
OTBETCTBYET YPOBHIO 3allIUTHI, obecrieunBacMoMy AMUGOCTHOM. YPOBEHb
pPEaKTUBHBIX CBOOOTHBIX PAMKAJIOB B TKAHSIX 00pabOTaHHBIX SMOPUOHOB
TaKXe CHU3UJICS BIBOE 10 CPABHEHUIO C SMOPUOHAMM, HE TTOTYYUBITUMU
nekapctia. [Tomumo o61ero Bosaeiicteusi, CD60 ycrnenHo 3anumaeTt ot
MOCJIEACTBUI OOJIydeHUs TIOYKW U HEKOTOPbIE YaCTU HEPBHOM CUCTEMBI,
a BOBMOXHOCTh TOYHOM HACTPOMKM JIEKAPCTBA 3a CUET IPUBS3KU K (pysuiepe-
HOBBIM HaHOIIIApHUKaM JOTIOJTHUTEIBHBIX MOJIEKYJT ITO3BOJISIET HAJIESIThCST Ha
CO3/IaHMe Tepanuii, HalleJICHHBIX Ha 3aIlIUTy CTPOTO OTIPeIe/IEHHBIX TKaHEe!
U OPTaHOB.

Teker Ne 2

YTOOBI MOHSATH, KAK CBOOOAHBIE PAAVKAIBI IEHCTBYIOT HA OPTaHU3M, HYXKHO
HEMHOTO yIIyOuThCs B XMMUI0. CBOOOIHbBIE paUKaJIbl B CBOE MOJIEKYJIE
COJIepXKaT HECTIAPEHHBIH JIEKTPOH U IMO3TOMY 00JIaIaloT PeaKIIMOHHO aKTUB-
HocTblo. CBOOOMIHBIMU paiiKajJaMU MOTYT CTAHOBUTBCS U aTOMbI KUCJIOPOJA,
KOTOPBIi HEOOXOAUM HaM TSI XKU3HU. DTO MPOUCXOUT B pe3yIbTaTe TOTO,
YTO IO/ BO3IEUCTBUEM PA3TUUYHBIX (PAKTOPOB (CUTapETHBIN AbIM, TOPOACKON
CMOT, yIbTPadUOJETOBOE U3TyYEHUE, CTPECCHI) U3HAYATIBHO YCTONYUBBIA
aTOM KUCJIOpOJa TePSIET JIEKTPOH U3 cBoeit 00010uku. CBOOOIHBIN paguKal
CTPEMUTCS «yKPaCTh» TOT HEAOCTAIOLIUI SJIEKTPOH y NIPYTUX MOJIEKYJ, Ha-
MpUMep Y MOJIEKYJIbI, BXOISIIEH B COCTaB KJIETKU OpraHru3Ma, IIpeBpaliias ee
B HOBBII CBOOOJHBIN paguKai. DTOT MPOLeCC MPUHUMAET XapaKTep LIETTHOM
peakiuu, KOTopask U MOBPEXKIAeT MHOXECTBO KJIETOK.

AHTUOKCHUIAHTBI OCTAHABIMUBAIOT 3TY LIEMHYIO PEaKIIMIO, OTAAIOT SJIEKTPOH
U TaKUM 00pa30M HEUTPATU3YIOT CBOOOAHBIN pagrkan. CaMy aHTUOKCUIAHTHI
TEPSIOT 3JIEKTPOH, HO, B OTJIMYUE OT CBOOOMHBIX PaIUKAJIOB, HE 00JIalal0T
MPU 3TOM PEAKIIMOHHOI aKTUBHOCTHIO.
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AHTHOSIHAAHT
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Puc. 3.5. Heiimpaauzauus c60600H020 padukana 00bI4HbIM AHMUOKCUOGHIMOM

DyiepeHbl SBISIOTCS MOITHEUIITMMA aHTHOKCUIAHTaMU, W3BECTHBIMU
Ha CEeTOOHSIIHUI IeHb. B cpemHeM OHU MIpeBOCXOAT 110 3 (GHEKTUBHOCTI
BC€ U3BECTHBIE 10 HUX aHTUOKcUAaHTHI B 100—1000 pas. [esio B TOM, 4TO
MOJIeKyJ1a OOBIYHOTO aHTMOKCUAaHTa — CPEICTBO OfqHOpa3oBoe. Ha Heil-
Tpaan3aluio OMHOTO CBOOOMIHOTO paanKayia pacXxoayeTcst OJHa MOJIeKyJia
aHTuokcuaanTta. OysuiepeH nelcTByeT nmo-apyromy. Ero Monexkyia umeer
CBOICTBO COOMPATh Ha CBOEI TTIOBEPXHOCTH MHOTO MOJIEKYJI CBOOOTHOTO pa-
IIAKaja, KOTOPbIe MOTYT BCTPEUAThCS M COSTUHSATRLCS IPYT C IPYToM, 00pa3yst
HeakTUBHOe Oe3BpenHoe coenrHeHne. DyiiepeH ke ocTaeTcs caM coboid,
OH YCKOPSIET 3Ty PeaKIIMIo.

Bompoc 1

Monexkyna dymnnepena C , HamoMuHaeT HYTOONBLHBIA MY, TTOKPBIIIKA
KOTOPOTO COCTOUT M3 ITPAaBIJIBHBIX MHOTOYTOJTbHUKOB.

Kakue 570 MHOTrOyroibHUKu?

CKOJIBKO BCEro BEpLIMH 3TUX MHOTOYTOJIbHUKOB Y MOJIEKYJIbI (pysliepeHa
1 9TO HAXOOUTCS B 9TUX BepIIMHaX?

Bompoc 2

Kaxkmbrit 13 cIroco00B JIeYeHUs paka MMeeT CBOM HETIPUSATHEIC TTOO0YHEIE
caeactBusi. CHUXKEHUIO MOOOYHBIX CAEACTBUI KaKOro croco0a JieueHus Mo-
CBSIIIEHO OIKMCAHHOE KCClieoBaHe?

Bomnpoc 3

B kaxkoii ¢popme MOT BBOIUTHCS Mpernapar Ha ocHoBe (ysuiepeHa C, moo-
MBITHBIM OCO0SIM?

Bomnpoc 4

Lens ucciienoBanust, onmrcaHHOTO B TeKcTe No 1 (BbIOepuTe ONMH U3
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MPeUIOKEHHBIX BAPUAHTOB), COCTOMT:
A. BoOIpenesieHuU CTPYKTYPbl MOJIEKYJIbI DysiepeHa
B. B u3yYyeHUU MeXaHU3Ma PaAUALIMOHHOTO MOPaXKEHUS KUBOTO Op-
raHn3Ma
C. BuccaeaoBaHUU PaJIMONPOTEKTOPHBIX BO3BMOXHOCTEN MpernapaTa
Ha OCHOBE (YJIJIEPEHOB
D. B 0ObBsICHEHMU aHTUOKCUIAHTHOTO JAeHCTBUS DYIepeHOB
Bonpoc 5
HononHute ¢pasy: ATOM KUCIOPOa CTAHOBUTCSI CBOOOIHBIM paJuKaIOM,
Korma
Bomnpoc 6
B yeM cocTouT Ii1aBHOE pa3Inure MeKAY OOBIYHBIM aHTHOKCUIAHTOM
U y/UIepeHOM B KaueCTBe aHTMOKCUAaHTa?

TTonpoOyiiTe 1300pa3nUTh HERTPATU3ALINIO CBOOOTHBIX PAAUKATIOB MOJIE-
KyJI0#1 (hysuiepeHa B BUIe CXeMaTUYeCKOro pUCYHKa (10 aHajoruu ¢ Puc. 5).

Bomnpoc 7

KaxkoBo HazHaueHue Tekcta No 2?7 BeiOepuTe OquH U3 TIPEIJIOKEHHBIX
HUXe BapUaHTOB:

A. OH gBsgeTCs TOMMOJTHEHUEM K TeKeTy N 1 cripaBOYHOTO Xapakrepa.

B. B Hewm pacckasbiBaeTcst 0 pe3yIibTaTax BTOPOTO 3Tara UCCIeI0BaHMS,

omnrcaHHoro B Tekcre No 1.
C. B HeM onmcaHo apyroe uccjaenoBaHKe.
D. OH saBnsercs pyKoBOACTBOM 10 IPUMEHEHUIO aHTUOKCUIAHTOB TSI
0OpPBHOBI CO CBOOOIHBIMU paiMKaIaMu.

Bomnpoc 8

Ha yeM ocHOBaHO 0OHApYXEHHOE PaaTuOTIPOTEKTOPHOE MeHCTBUE TIpera-
para CD60?

Bomnpoc 9

KypHanmcThl, y3HaB 0 pe3yJbTraTaX JaHHOTO CCIIENOBAHNS, 3aaJTh BOIIPOC
y4eHbIM: « MOXHO JI1 yKe ceituac maBaTh nipernapat CD60 monsM, KOTOPbIX
JieyaT OT paka ¢ IIOMOILBIO JTy4eBoi Tepanuu?» UTo Obl Bbl OTBETUIIM 3TUM XKYP-
HaJIUCTaM Ha MECTe YUEHBIX?

Bompoc 10

[IpuHATO CYUTATH, YTO CBOOOIHBIE PANMKAIIBI OTIACHBI U SIBJISTIOTCS TIPUIM-
HOU MHOTHMX 3a00JIEBaHUI U TaXKe CTapeHUsT yesioBeKa. MeXay TeM B HallleM
opraHM3Me éceeda TIPUCYTCTBYET OTPOMHOE KOJMYECTBO CBOOOIHBIX palv-
kayioB. [To HEKOTOPBIM TAHHBIM, TOJIBKO 3a OJIUH JeHb B KJIETKE OpraHU3Ma
B Ka4eCTBe MOOOYHBIX ITPOAYKTOB HOPMAaJIbHBIX JKU3HEHHBIX MTPOIIECCOB
obpasyercst 0K0j10 oaHoro Tpuiirnona (10'2) cBoGoaHbIX paguKaioB. ITpuuem
oTpeNieJIEHHOE UX KOJIMYECTBO JIaKe HEOOXOMUMO OPTaHU3MY IS OOPHOBI
C BTOPXXEHUEM B HETO BPETHBIX MUKPOOPTAHU3MOB.
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B uem Torna cMmbica 60pbObI CO CBOOOIHBIMY paarKadaMu ¢ TOMOIIbIO
Pa3IMYHbBIX QaHTUOKCUIIAHTOB?

XapakTepucTUKA 3aJaHUs

[aHHoe 3agaHue SBISeTCS MPUMEPOM UCTIOIb30BaHMUS HAyYHO-TOITYJISIP-
HOTO TEKCTa, B KOTOPOM M3JIaraloTcsl pe3yIbTaThl COBPEMEHHBIX HaAyUHBIX
rccaenoBaHuil. TakuM o0pa3oM, MOMYTHO ¢ (POPMUPOBAHUEM YUTATETbCKUX
YMEHUIA MBI peaiu3yeM 31eCh 3a1a4y OOHOBJIEHUS COePXKaHUS OOILEero
00pa3oBaHUs C YYETOM COBPEMEHHBIX TIOCTUKEeHUI HayKu. [TomHbIi TeKCT
COCTaBJIEH U3 JIBYX YacTell, IprueM TOJIbKO B TekcTe No 1 coobimaercst o pe-
3yJbTaTax HAyqYHOTO UCCIENOBaHMUsI, TOTa Kak TeKCT Ne 2 MMeeT cKopee
JIOTIOTHUTEIbHBI CITPAaBOYHBIN XapaKTep, naBasi ”H(OPMAIMIO O CBOOOTHBIX
paavKagax U aHTUOKCUIaHTaxX, YITOMUHaeMbIX B TekcTe Ne 1 (cM. Bompoc
8 x Tekcty). TeKcT — cMelaHHbIN, TOCKOIbKY BKJIIoUaeT poTorpacdun
U cxemaTuueckue nzoopaxeHusi. CoupepxaHue TEKCTa COOTBETCTBYET TeMe
«AnnotponHsie ¢GopMbl yriepoaa» (8 uimn 9 kiacc B 3aBUCUMOCTU OT UC-
TTOJTb3YeMOi TIPOTPaMMBI), HO OYEBUIHO, YTO B HEM TaKKe MPEICTaBICHbI
TEMbI CTPOSHUSI AMEKTPOHHOI 000JI0YKU U BaJleHTHOCTU. CoepxkaHue nMeeT
MEXIIpeIMETHBII XapaKTep, MOCKOJIbKY 3aTparnBaeT BOTIPOCHI KJIETOYHOTO
CTPOEHUST OPTAaHU3MOB U MeXaHM3Ma BPEIHOTO BO3AEHCTBUSI CBOOOIHBIX
paguKaaoB Ha 3M0POBbE YeJIOBEKA.

[Mpoananu3upyem Boipockl K TeKCTy. Bompocs! 1 11 2 opueHTHpOBaHbI HA
YUTATEJIbCKOE YMEHUE «HANTH U U3BJIeub». [Ipn aT0M Bompoc 1 rpenmnosnaraer
KOMILIEKCHOE UcTojib3oBaHue Puc. 3.3. (17151 uaeHTUdUKau MHOTOYTOJIb-
HUKOB) U XUMHUYeCKOM GopmyJibl pyiuepena C ) (1 onpeneseHus ynucia
BepiluH). TakuM 06pa3oM, eciiu YYeHUK He 3HAET 3apaHee OTBETa Ha 9TOT
BOIIPOC, TO U3BJICUEHUE HY>KHOI UH(MOPMAIMU U3 TEKCTa TOTPEOYET OT HErO
HEKOTOPBIX YMCTBEHHBIX ycuuii. Bompoc 2 TpeOyeT mpocTo BHUMATEIEHOTO
YTEHUS TEKCTa, TaK KaK B OTIMCAHWY UCCIeOBaHUsI TOBOPUTCS O 3allnTe
C TIOMOIIIbIO QYJIEPEHOB TOJIBKO OT PaIUalllU, T.€. CHUKEHUIO TOOOYHBIX
3¢ dEeKTOB JIydeBOll Teparuu, B TO BpeMs KaK B IpeamMOyJie yIIOMUHAETCsI
elle U XUMUOTepanus co CRBOUMU MOOOUHBIMU 3(pdeKTamu.

Bomnpoc 3, koHeUHO, HEe TOJIBKO YUTATeIbCKU. XOTsT nH(pOpMAIIsT 1JTst
OTBETa Ha HETO COAEPXKUTCS B TEKCTE, a UMEHHO B uc. 3.4. Jlanee, Ha OCHO-
BaHWU 3JIEMEHTAPHBIX HAYYHBIX TIPEACTABICHUI U TTPOCTO 3APAaBOTO CMbICIIA
ocTaeTcs coo0pa3uTh, UTO Mpenapat Ha 6a3e dysiepeHa MOT BBOJUTHCS
B JKMBOI OpraHu3M TOJIBKO B hopMe pacTBopa. C TOUKM 3peHUsI TTPOSIBICHUS
YUTATEJILCKUX YMEHU 3/1eCh BAXKHO, YTOOBI IIKOJBLHUK 00paTiJl BHUMaHUE
Ha HeCJIy4yailHOCTb MPUCYTCTBUS B TekcTe Puc. 3.4. U cOOTHEC yTOMUHaHUE
o «(hopme» B Bompoce 3 ¢ coepKaHUeM TTOIIMCH K pucyHKy. [To-BumumMomy,
TYT MOXHO TOBOPUTD O HAIPaBJIEHHOCTH BOIIPOCA Ha TJIAHUPYEMBI pe3yiib-
TaT B BUJE YNTATETbCKOTO YMEHUSI «MHTETPUPOBATH U MHTEPIIPETUPOBATh
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(cooO1eHne)», a UMEHHO HEOOXOMMMOCTH YCTAHOBUTH B3aMMOCBSI3b MEXITY
Pa3TMYHBIMU YaCTSIMU TEKCTA, HO CAMO «ITPOYePUMBAHKE» 3TOI B3MMOCBSI3U
MEXXJIy JeMOHCTpaIMeit BO3MOXHBIX (hopM (ysuiepeHa Ha pUCyHKe U (hop-
MOIi, B KOTOPOI OH UCTIOJIb30BAJICS B 9KCIIEPUMEHTE, y3Ke 1aJIeKO He TIPOCTO
YUTATEILCKOE NCHCTBUE.

Bomnpoc 4 takke nMeeT cMenaHHbIi xapakTep. C TOUKM 3peHMsT YnuTa-
TEJTLCKOU TPAMOTHOCTHU OH TPeOYeT MPOSIBJIEHUST YMEHUsI «C(hOpMUPOBATH
o0l1ee MOHMMaHKe TeKcTa». JleiicTBuTenbHO, B TekcTe No 1 roBOpuTCS, 4TO
HccenoBaTen 3aHUMAaJTUCh «ACTTBITAHUEM HOBOTO PaJIMOIIPOTEKTOPA», YTO
O3HAYaeT: UX 1IeJIbIO U OBIJIO 3TO UCIIBITAHUE, T.€. UCCIIeOBAHNE BOZMOXKHO-
CTeli HOBOTO MpemnapaTa Kak paauornpotekropa (BapuaHT C). OqHaKo BbIU-
JIEHeHUE U3 OTTMCAaHUSI SKCTIEPUMEHTOB yeau UcCAe008aHUss — ITO U BaXKHasT
€CTECTBEHHO-HayYHast KOMIIETEHTHOCTb, TTPOSIBIEHNE €CTeCTBEHHO-HAYYHOI
rpaMoTHocTH. Bompoc 4 Mor ObI HOCUTB M OTKPBITHIN XapakTep (TIpearoiaraet
CBOOOJHBIN pa3BepHYTHI OTBET), HO TOTAA OTBETUThH HA HETO ObLIO ObI Ha-
MHOTO TPYJHEE, TOCKOJIbKY YYEHUKY TTPUIILIOCH ObI CO31aBaTh COOCTBEHHYIO
opmympoBky. Kpome Toro, unrtatessi B 3TOM CJIydae MOTJIM OBl «CMYTUTh»
CJIOBA M3 TEKCTA O TOM, UTO YUCHBIE «MCCIIeIOBAIM AHTUOKCUIAHTHBIE CBOMCTBA
(ynepeHOBBIX HAHOIIAPUKOB». C HEKOTOPHIMU OTOBOPKAMU MOXHO OBLIIO ObI
COTJIACUTHCS U C TAKUM OIpeeIeHUEM 111, XOTSI IEPBUIHO OHU BCE-TaKK
nccienoBayiv 3 GEKTUBHOCTD 3alIUTHI OT PaUallii, 8 aHTUOKCUAAHTHOE
JeficTBUE — TIpeIoIaraeMblii MeXaHU3M 3TOH 3aiuThl. Ho Tak ninu nHave,
3aKkphbiTas (hopMa Borpoca (C BbBIOOPOM OTBeTa) 1aeT BO3MOXHOCTb U30eXKaTh
3TOI HEOTHO3HAYHOCTH, OCTABJISISI TOJILKO OJTHY TTOIXOISIIYIO (DOPMYITUPOBKY
OTBETa HaPSIAY C TPEMSI IPYTUMU, 3aBEIOMO HETIOAXOSIIIMMU.

Bomnpoc 5 otHocuTcs yxke K TekeTy No 2 1 IpearnosaraeT IeMOHCTPalluio
YUTATETLCKOTO YMEHUS «HAUTHU U U3BJIeUb MH(POPMAIINIO». A UMEHHO, HaJlo
MPOCTO HAWTHU B TEKCTE TIPEUIOXKEHHE, B KOTOPOM TOBOPUTCS, UTO KMCIOPOT
CTaHOBUTCSI CBOOOTHBIM PAJIMKAJIOM, KOTJIa «aTOM KUCJIOpO/Ia TEPSIET JIEKTPOH
n3 CBOel 000I09KU». PazymeeTcst, y4eHUK MOXET TlepelaTh TOT K€ CMBICIT
CBOMMM CJIOBaMU, 1ake U He 3arJisiabIBast B TEKCT.

Bomnpoc 6 ¢ hopMaabHOI TOUKM 3peHUs TOXE MOXHO OBIJIO ObI OTHECTH
K YMTATaTeIbCKOMY YMEHUIO «HAWTU 1 U3BJIeYb MHMOPMAIINIO», OJTHAKO TIpsI-
MOTO OTBETa Ha 3TOT BOIPOC B TeKCTe N2 2 HeT. DTOT OTBET MOXKHO TTOJTYUUTh,
JIAIIIH 000OIIUB TO, YTO CKa3aHO B MOCJIeAHEM ab3alle TEKCTa O HEUTpasin-
3aIlMK CBOOOIHBIX PAIMKAJIOB OOBIYHBIM aHTUOKCUIAHTOM U (hyJIEPEHOM.
ITosToMy TouHee ObLI0 ObI CKa3aTh, YTO 3TOT BOMPOC COOTBETCTBYET YMEHUSIM
«copMUpOBaTh 0011Iee TOHMMAaHNE TEKCTa» WA «MHTETPUPOBATh U MHTEP-
MPETUPOBATH (COOOIIIEHUE )».

Bri6op npaBuiIbHOTO OTBETa Ha BOMPOC 7 TIpe/IojiaracT IOHUMaHKe TOTO,
Kakylo poJib urpaet TeKcT Ne 2 B rojtHoM TekcTe «DyiiiepeHbl 3aluinaoT
KJIETKU OT paauaivuy». [{jist 3Toro, ¢ 0THON CTOPOHBI, TPEOYETCS OLEHUTD, A5
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Yero BoOOIIe HaMMCaH BECh TEKCT (paccka3aTh 00 UCCAEIOBAHUN) U B KAKOM
OTHOIIIEHWH K 3TOH IIaBHOM 3a/aue HaXoauTces conepxkanue Tekcrta Ne 2. To
€CTh B 000MX CIy4YasX YMTATETI0 HAJ0 MPOSIBUTh YMEHUE «C(HOPMUPOBATH
o0lIee MOHMMaHNE TeKCTa» KaK B IPUMEHEHUM K ITOJTHOMY TEKCTY, TaK
1 K TeKeTy Ne 2. OueBUIHO, TOHMMaHUE CMBIC/Ia 9TUX TEKCTOB TIPEAIoIaraeT
BBIOOD B KAUeCTBE MPaBWJIbHOTO OTBETAa BApUAHT A.

Bomnpoc 8 MoxxHO OBUTO ObI OTHECTH K TOMY XK€ YMTaTEIbCKOMY YMEHUIO,
MOCKOJIbKY [UISI OTBETA Ha HETO Ha10 0000IINTH BCe CKa3aHHOe 00 rccieaoBa-
HWU U CIIENATh BBIBOA O TOM, UTO PaAUOIIPOTEKTOPHOE NelicTBUE (hyIEPEHOB
OCHOBAHO Ha UX CUJIbHBIX aHTUOKCUIAHTHBIX CBOMCTBaX. Eciin xxe KOHKpeTu-
3UpOBaTh, B YeEM COCTOUT OOODIIEHUE, TO OOHAPYXKUTCS, UTO AJIs ITOTYYEHUS
BBIBOJIA YNUTATENIO HEOOXOIMMO CBS3aTh MEXIY CO00M TpU (haKTa, YIIOMSHYTBIX
B TeKcTe: 1) 0OHapyXEeHHbII UCCIeA0BaTEIIMU PAIUONPOTEKTOPHBIN 3DheKT
dyiepeHoB, 2) hakT MosIBIeHUsI CBOOOIHBIX paJuKaloB MO AefCTBUEM
panuanuu 1 3) aHTUOKCUIIAHTHOE NielicTBUE (pyiepeHoB. UHbIMU clloBaMu,
BOIIPOC COOTBETCTBYET €1lIe OJHOMY YMEHUIO: «YCTaHABIMBATh B3aUMOCBSI3b
MeXIy pa3IMYHbIMU YacTIMU TeKCTa». OTHAKO MOHATHO, YTO 3ECh PeUYb UAET
YK€ HE O YUCTO YUTATEbCKOM YMEHUU. YMeHre HOopMyTUpOBaTh BEIBOM HA
OCHOBaHUU UMEIOLIENCS MH(POPMALIUM — 3TO MO3HABaTeIbHAsI KOMITETEHIIVS
00111er0 XapakTepa, a TOCKOJbKY B JAHHOM CJTy4yae JJIsI 3TOr0 Halo OCO3HaH-
HO OIepUpPOBaTh €CTECTBEHHO-HAYYHBIMU MTOHSATUSIMU, TO Mbl UMEEM JIEJIO
U C KOMITETEHI[MEH eCTeCTBEHHO-HAYYHO TPAMOTHOCTH.

Bomnpocer 9 11 10 citenyeT OTHECTU K YMEHUIO «OCMBICIIUTD U OLIEHUTD
coJepxxaHue TekcTa». OTBevast Ha KaXIblil U3 3TUX BOIIPOCOB, YUTATENIb
JOJDKEH BbICKAa3aTh COOCTBEHHYIO TOUKY 3peHus. Ho XOTs MOXeT mokasartbcsl,
YTO «IOJCKA3KW» [IJIS1 OTBETA HET B TEKCTE U YUTATENIO IPUAETCS UCXOIUTD
HUCKJTIOYUTETbHO U3 BHETEKCTOBBIX MPEACTABICHUI, 3TO HE COBCEM TaK.
OmnpeneneHHas orropa B TeKCTe Bce-Taku ecTh. OTBevast Ha BOmpoc 9, 1IKoJib-
HUK JOKEH YIIOMSHYTh O TOM, YTO UCITBITAHUS MperapaTta MpOBOAWINCH Ha
SMOpPUOHAX PBIOBI-3€0PbI, a HE Ha JIIOJSIX, U YK€ TOJIbKO ITO2TOMY Ipenapar
HeJIb3s HEMEJIEHHO BBOIUTH B MPaKTUKY. [Tpu 9TOM caM BBIBOJ U €ro 000-
CHOBaHUeE, pa3yMeeTCs, y>K€ OCHOBBIBAIOTCSI HA 3HAHUSIX, JIOTUKE U OIbITE
camux yJamuxcst. [TppmepHo To ke caMoe MOXHO ckazaTh o Bompoce 10. JTs
OTBETa Ha HETO B TEKCTE BHOBb COJAEPXKUTCS JIMIIb KOCBEHHAs MOACKA3Ka,
a fasplie TpeOYoTCs JOTUKA U 3ApaBblil cMbIci. [Toackaska cOCTOUT B TOM,
YTO CBOOOJHBIE pAAUKAJIbl 00pa3yIOTCs MO AeHCTBUEM paavalliu, a JOTMKa
MOJCKA3bIBET, YTO ITO JOIMOJHUTEIbHBIE, «JTUIIHUE» CBOOOAHbIE PaauKa-
JIbI IO OTHOIIIEHUIO K TeéM, KOTOPbIe OOBIYHO MPUCYCTBYIOT B OpraHU3Me.
Nznuirex MoxeT ObITh ortaceH. @aKTUYECKU 3TO Bapualluiy Ha TEMY «BCe
XOpOUIO B MEpY».
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BHOJIOTUA

ITpumep Ne 10

I'pennannckas akyna xuseT 400 jget [9]

J0 Kakux BeJIMYMH B MPUHLIMIIE MOXET TOWTU UHAUBULYAIbHAS TTPOAOJI-
KUATEJTBbHOCTD XXU3HU CII0KHOTO MHOTOKJIETOUHOTO XXMBOTHOTO — HAapUMep,
TMO3BOHOYHOTO — U €CTh JIM TYT BOOOIIIEe KaKOW-TO €CTECTBEHHBIN Tipeaes?
YT00bI 3TO BBISICHUTb, HAJO CIIepBa pa3o0paThCs B TOM, CKOJIBKO peajlbHO
KUBYT ITO3BOHOYHbBIE XXMBOTHBIE B Mpupoje. HoBblii HTepecHbI (hparMeHT
vHGbOPMAlUU Ha 3Ty TeMY HEaBHO TMOoJapujia YYeHbIM TPEHIaHACKas TO-
nsipHast akyia (Puc. 3.6.).

ARKIVEe

wisw . arkive.org

& Doug Perrine / naturepl.com

Puc. 3.6. Ipennandckas akyra — ucKARUUMENbHO MeOAUMENbHBLI KPYNHbLI XUUHUK,
acusywguil 6 apkmuyeckux mopsx. Pomo ¢ caiima http.//www.arkive.org

I'pennanackas akysia — BUJI aKkyJl, IIMPOKO pacrpocTpaHeHHbI B CeBep-
HOU ATJIaHTUKe. DTO caMasi KpyIHasl pbioa 13 TeX, YTO IMTOCTOSTHHO XXUBYT
B apKTUYECKHUX BOJAaX; OOBIYHBII pa3Mep B3POCIbIX 0co0eit cocTaBisieT 4—5
MeTpoB. [1pu 3TOM pacTyT IpeHIaHACKHE aKyJIbl TOCTATOYHO MEIEHHO —
MO0 CAaHTUMETPY B roj/i. A 3HAaUYUT, €CTh OCHOBAHMUSI MOJIaraTh, YTO CaMble
KpYyMHbIE U3 HUX BIIOJIHE MOTYT uMeTh Bo3pacT 400—500 siet uiu 6oJblire.
Ecnu aTo monTBepanTCS, TpeHIaHACKas aKyJia, BEPOSITHO, OKaKETCSI CAMbIM
JIOJITOKUBYIIIUM U3 COBPEMEHHBIX TTO3BOHOYHBIX.

Ho kax y3HaTh, CKOJIBKO JieT akysie? Yalie Bcero Bo3pact PO ONpeessiioT
10 KOCTSIM (Ha HUX OTIIEYAThIBAIOTCS CIIEbl €KeTOJTHOTO HapacTaHUsI B BUIE
TUTACTUHOK WJIM TI0JIOCOK). bena B ToM, 4To akyia — 3To XpsiiieBast pbioa,
U HY OTHOM KOCTH B €€ TeJie TTonpocTy HeT. [loaToMy maTckue 1 HOpBEXCKIe
MOPCKUE OMOJIOTH, PEITMBIINE BBISICHUTH CPOKH XU3HU TPEHJIAHACKUX aKyJl,
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OBUTM BBIHYXXIEHBI TIPUIYMATh IPYToii mmomxoa. OHU UCCTIeI0BATIN XPYCTATTUK —
4acTh IJ1a3a, KOTOpasi U y akyJl, ¥ y yeJioBeKa paboTaeT ONTUIECKOM JIMH30M.

ITouemy umeHHO XpycTanuk? Jleso B TOM, UTO y 3TOr0 OpraHa ecTb OTHO
YHMKaJIbHOE CBOMCTBO. [Tpo3pauHble OeIKU, N3 KOTOPBIX XPYCTAJIMK B OCHOB-
HOM COCTOWT — KPUCTAJUIMHBI, — B CHJTy CBOEH (DYHKIIMM 3aKJIIOYEHBI BHYTPU
HETO U MPaKTUYECKH He YIaCTBYIOT B 0OOMEHE BEIIeCTB. A B IIEHTPE XpyCTajIMKa,
B €r0 TaK Ha3bIBAEMOM SIIIPE, MOTYT COXPAHSITHLCST Ha BCIO XU3Hb MOJIEKYJIbI
Oeka, HAKOTIMBIITMECS TaM ellle 10 poxkaeHus. O4eBUIHO, YTO BO3PACT ITUX
MOJIEKYJI Oy/IeT paBeH BO3pacTy BCETO KMBOTHOTO.

Bo3spacrt 6eKoB siipa XpycTajimka aKkyJ OIpeaessicss KJIacCuIeCKnuM
panuoyriepoaHbiM MeTooM. CyTh 3TOTO METOa COCTOUT B TOM, UTO B MHTE-
pecyroleM Hac 00beKTe N3MEPSIETCSI COOTHOIIIEHNE A0JIei IBYyX TUITOB aTOMa
yriaepona: crabuiabHoro uzorormna 2C u HectadbuibHoro “C. Korga «TsoKesblii»
yriepon “C nomagaeT B 06bEKT, TO JabIle OH PacafaeTcsl, IPUUeM CKOPOCTh
3TOTO TIpoliecca HUKaK He 3aBUCHUT OT BHEIITHUX YCJIOBUIA: UMEHHO MTO3TOMY
noJjs “C B yriepose, BXOISIIEM B COCTaB 00bEKTa B JAaHHBII MOMEHT, MOXET
CITYKUTb KaK ObI CTPEJIKOW BCTPOSHHBIX YacoB. PanroyriepoaHbsiM MeTO-
JIOM OOBIYHO ATUPYIOT, HAI[PUMeEp, apxeosiorndeckre oopasibl. K KuBbIM
COBPEMEHHBIM XXWBOTHBIM €TI0 IIPUMEHSIOT TOPa3/io PeXe, XOTsI TEXHUUECKHU
3TOMY HMYTO HE MelllaeT. B Halem cirydae O4eBUIHO, YTO YEM MEHBIIIE TOJIsT
14C B Geskax siapa XpycTalvKa JTaHHOM aKyJjibl, TEM 3Ta akyJa crapiie. TyT,
KOHEYHO, €CTh BCEBO3MOXHBIE TIOMIPABKK 1 IOITYCKU, HO B OOIIIEM, MMesT TaK1e
JTAHHBIE, MOKHO BBIYMCIISITH TOIBI POXKICHUS aKyJl JOCTAaTOYHO TOCTOBEPHO.

B pacrnopsikeHuu uccienoBatesieit 0610 28 aKysl pa3HOTO pa3Mepa — OT
81 mo 502 cm. MHbIMU cltoBaMU, caMasi 00JIbIIas akysa Oblaa MITUMETPOBOM.
Takoii 00JIBITION MaTepHa TOJKeH ObUT IaTh YETKWIA OTBET Ha 03aJauMBIINIA
uccienoBaTesieil BOIpoc.

ITpexne Bcero BHISICHUIOCH, YTO TPU CaMble MEJIKUE aKyJIbl POTUINCH
rocsie Havaja 1960-X romoB, TO €CTh OHU HE MOTYT OBITh HAMHOTO CTapIle
ToJTyBeKa.

Oka3zajioch, 4TO YeM aKyJjia KpyrmHee, TeM OOJIbIlle OlleHKa ee BO3pacTa,
TTOJTyYeHHAasT paioyTJIEPOTHBIM METOOM. DTa 3aBUCUMOCTh COOJTIOAAeTCsI
HeykJIoHHO (Puc. 3.7.). 3Hauut, MeTon padotaet. MccienoBareneii, KOHEUHO,
WHTEPECOBAIM B TIEPBYIO OYEePEb «IaThl POXKIESHUST» IBYX CAMBIX OOJIBIITNX
aKyJl — MATUMETPOBBIX (MX TouHas JiuHa 493 cM u 502 cm). Tak BOT, BO3-
pacT OJHOI U3 ATUX aKyJl ObLI B UTOTe OlieHeH Kak 335 *+ 75 yiet, a Bo3pact
npyroit kak 392 + 120 jeT. D10 03HaYaeT, YTO caMas cTapasi akyJja BIIOJHE
MorJIa yxe 11aBath 1o CeBepHoil ATJIaHTUKE B repBoii ojoBruHe XVII Bexa,
korna Poccueit mpasui napb Muxauii, a B EBporie motHBIM XOI0M TIij1a
TpuanaTuieTHssI BOHA.
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Puc. 3.7. 3asucumocmsb «yenepodnoeo eospacma» akya (paccuumanHo2o no cooepica-
Huto uzomona *C 6 sidpe xpycmanuia) om ux pazmepa

Mexxnmy TeM IpeHJIaHACKNE aKyJIbl OBIBAIOT U IIECTUMETPOBEIMU (CYIst
10 CIIPaBOYHUKAM, MX MaKCUMaJIbHas 3auKCcUpoBaHHas minHa — 640 cm).
Yro emre 3aHATHEE, VK€ JaBHO U3BECTHO, YTO CAMKH T'PEHJIAHICKUX aKyJl
JTOCTHTAIOT ITOJIOBOM 3PEJIOCTH TTPU JUTITHE OKOJIO YeThIpeX MeTpoB. U Temeps,
HMCXOMS M3 COOpAaHHBIX JAHHBIX, MOXHO YTBEPXIATh, YTO 3TOM IJIMHEI OHU
JIOCTUTAIOT B Bo3pacTe rprumMepHo 150 neT. TosibKo Toraa rpeHjaHacKas akyiaa
CTaHOBUTCS B3POCJION.

Wrak, moayyaeTcs, 4To TpeHIaHICKas aKyjla — caMoe JOJITOXKUBYIIEe
MO3BOHOYHOE Ha cBeTe. PaHbIle TAKOBBIM CUMTAIM TPEHIAHICKOTO KUTA,
KOTOPBI MOXKET 10XXUBATh KaKk MUHUMYM 10 211 net. MHTepecHo, 4To 3Ta
OlIEHKA TOXe OBIJIa ITOJIyYeHa ¢ ITOMOIIBIO aHaJIM3a XUMUIECKOTO COCTaBa
XpycTajnuka rira3a. Ho rpeHmaHackast akyia, eciIi MOXKHO TaK BBIPAa3UTHCS,
KHBET ellle MeIjIeHHee. Hrudero mopa3uTeIbHOTO TYT B OOIIEM-TO HET, HO-
BBI€ TAaHHBIE XOPOIIIO BIMCHIBAIOTCS B M3BECTHBIC TEHACHILIMU: IIPU KPYITHOM
pa3Mepe M 3aBeIOMO HU3KOI CKOPOCTH OOMEHA BEeIeCTB (B JISASTHOM OKE-
aHe Y XOJIOJHOKPOBHOTO XXWUBOTHOTO IPYTOii M OBITh HE MOXET) MEUIEHHOE
pa3BHUTHE BITOJIHE ecTeCTBeHHO. Ho MmojTydeHHbIe KOHKpPETHBIE ITU(PHI BO3-
pacra, KOHEeYHO, BrieyaTiIsioT. MHTepecHO, MOTYT JIU OHU Y KaKUX-HUOYIb
MO3BOHOYHBIX OBITH e11ie 00Jibliie?
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Bomnpoc 1
Kakyto 3amauy craBuiau repes codboit uccienonarean? M yacTbio Kakoro
Oosiee o0l1IeTo BOMpoca SBIsIeTCs 9Ta 3a1a4da?

Bompoc 2
Kak 6b1 BB OOBSICHWIN CJI0BA, YTO TPEHIAHACKAs aKyJja XKMBET MeJIEHHO?

Bomnpoc 3
ITpumepHO olieHUTE 10 TpacUuKy, KAKUM MOT Obl ObITh BO3PACT aKyJIbl
C MaKCUMaJIbHO 3a(pUKCUPOBAHHON, COIJIACHO CIIPAaBOYHUKAM, JJIUHOM.

Bomnpoc 4

PacnoyioxxuTte B J1€eBOM CTOJIOLE TAOJMLIbI B HY>XKHOM JJOTMYECKOI TTocie-
JIOBATEJILHOCTH 3BEHbsI LIETIOYKU, IPUBE/IIIICH NCcIenoBarTeieil K onpeaese-
HUIO BO3pacTa TPeHJIaHICKOM aKyibl. B mpaBoM CTOJIOIE CXKaTO pacKpoiTe
cojiep>kaHue KaxkI0ro 13 3BeHbEB (TO, YTO IOJDKHO CJIEOBATH 3a IBOETOYMEM).

IMprmurHa HEBO3MOXHOCTH OIIPEICICHNS BO3PACTa aKyJIbl IO KOCTSIM:

IToryuyeHHBIE pe3yabTaThl (KPaTKO):

CyTb paaroyriaepoaHOTO METo/a OLIEHKH BO3pacTa:

O6ocHOBaHNE BEIOOPA XPYCTAIMKA JIJIST OTTpeIe]ICHUs BO3pacTa:

OOBIYHBIN CITOCOO ompeneseHns: Bo3pacTta pblo:

AW —

Bonpoc 5

OueHb BbeUTUBBI KYPHAIUCT, TIPOYUTAB 00 3TOM MCCIIEIOBAHNY, 3a1aJT
YYeHBIM TaKO# BoTIpoc: « Bl HamMcam, 4To akysia pacTeT Ha OIWH CAHTUMET]P
B ron. Torma pa3Huiia B Bo3pacte Mexay akyiaaMmu aanuHoit 502 cm u 493 cm
JIOJKHA OBITH 9 J1eT. A y Bac cka3zaHo, YTO MX BO3pacT COOTBETCTBEHHO 392 rojia
u 335 net, To ecTh pa3Huila 57 jiet. ['ae ke Bbl omnbanuch?»

Kakoii oTBeT BbI 1aJIK ObI HA MECTE YYEHBIX?

XapakTepucTUKA 3aJaHUS
Tekcr, Ha OCHOBE KOTOPOTO COCTABJICHO JaHHOE 3aaHue, IeCTBUTETLHO
MOXKHO OXapaKTepH30BaTh KaK €CTeCTBEHHO-HAYUHBIN, ITOCKOJIBKY B HEM Ha-
3BaHa 3a/1a4a OMOJIOTUIECKOTO UCCIIE0BAaHNsI, OTIMCAH SKCTIEPUMEHTATBLHBIIA
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METO/I, C TOMOIIBIO KOTOPOTO OHA PELIAETCS, U TIPEICTaBIECHBI PE3YIbTaThl
usMepeHuit. BMecte ¢ TeM cofepkaHue TeKCTa BIIOJTHE COOTBETCTBYET KypCy
ouosoruu i 7 uiam 8§ Kiiacca (B 3aBUCMMOCTU OT UCITOJIb3yeMOI TporpamMmBbl),
KOT[la U3y4aroTcs XXMBOTHbBIE. TakuM 00pa3oM, Mbl UMEEM 3[ECh YIAaUHYIO
WLTIOCTPALIMIO TOTO, KaK HAYYHbIN MOAXOM U UCCIEN0BATEIbCKAE METOIbI
peanusyloTcsl B 0OJIM3KON U TOCTYITHOM IKOJIbHUKAM 00J1aCTU OMOJIOTUU.
TTomoGHBIE COOOIIEHUST MOXXHO HAWUTU HAa PA3IMYHBIX HAYYHO-TOMYJISIPHbBIX
caiiTax, HampuMep Ha calite www.elementy.ru, rue v OblIa MpeacTaBieHa
JlaHHas MyOJuKalus O TPeHJIaHACKOM aKyJie.

CoOOTBETCTBEHHO, Mbl PEIIUIN OCTAHOBUTHCS B 3TOM MPUMEPE TOJBKO
Ha TaKUX 3aaHUSIX K TEKCTY, KOTOPbIE aKIIEHTUPYIOT BHUMAHUE YUTATES
VMEHHO Ha er0 eCTeCTBEHHO-HAYYHOM, UCCIIeOBATENbCKON crieliuduKe.

Bomnpoc 1 B yuTaTeIbCKOM CMBIC/IE MPEANoaaraeT IeMOHCTPALIAIO YMe-
HUS «HAWTU U U3BJI€Yb UHPOPMALIMIO», TIOCKOJIbKY U O HEITOCPEACTBEHHOM
3aj1a4e NCCIIeIOBAHUS — «BBISICHUTH CPOKM XXU3HU TPEHJIAHICKHUX aKyJl»,
U 0 OoJiee 00I1IeM BOMPOCce — «I0 KAaKUX BEJIUYUH B TPUHIUATIE MOXKET TOUTH
VHAWBUAYaIbHAS TPOAOIKUTETBHOCTD XKU3HU CIIOKHOTO MHOTOKJIETOYHOTO
XXMBOTHOTO — HallpuMep, MO3BOHOYHOT0» — MPSIMO CKa3aHO B TEKCTe. Tem
He MEHee 3a YUTaTeJIeM BCe-TaKU OCTAeTCs TPYI Y3Hamb B 3TUX CIIOBOCOYE-
TaHUSX COOTBETCTBEHHO «3aJauy» U «OOIIUI BOIPOC».

Bomnpoc 2 ¢akTruecKu mpemiaraeT IIKOJIbHUKY pacim@poBaTh MeTadopy
«XWUTbh MEIJIEHHO», HO OCHOBBIBAsICh Ha (haKTax, KOTOPbIE UMEIOTCS B TEKCTE:
MEJIJIEHHBIN POCT, MO3IHEE B3POCIEHUE U JOCTUXKEHNE MOJOBOM 3PEIOCTH,
3aMeJIeHHbII 00MeH BelecTB. [10CcKObKY 3T (haKThl «pacChlaHbl» MO
TEKCTY W YMTATEJTIO €11l HY>XKHO MOHSTh, YTO UMEHHO OHU PACKPBIBAIOT B TaH-
HOM CJTy4ae CMBICT CJIOB «<XKUTh MEIJIEHHO», TO BONPOC 2 CJIeyeT OTHECTH
K YMEHUIO «<MHTEIPUPOBATh U MHTEPIIPETUPOBATH».

Bomnpoc 3 hopmManbHO MOKHO OTHECTH K YMEHMIO «HAWTH Y U3BJIEUb MH-
(bopmario», TOCKOJIBKY OTBET HY>KHO ITOJIyYUTh N3 KOHKPETHO YKAa3aHHOTO
MecTa B TeKcTe. Ho ClToXXHOCTh B TOM, UTO 3TO MeCTO — rpaduk. Benb mis
Hayaja ero Hago CyMeTbh IPOYECTh, a 3aTeM, YJIOBUB CYyTh U300paxkaeMoOi
B HEM SMITUPUYECKOI 3aKOHOMEPHOCTHU, TTPOJIENATh C HUM HEKYIO OIepaluio
(3KCTpamnossiuio), ¢ MOMOILBIO KOTOPOI U OyeT rmostyyeH oteeT. Kpome Toro,
MpenIBapyUTeSIbHO HY>XKHO HAlTU B TEKCTE, KAKOBA UMEHHO MaKCUMaJIbHas
3auKCcUpoOBaHHAS NJIMHA TPEHIAHICKON aKyJIbl.

Bomnpoc 4 oxxunaeT ot ynTaTessi peKOHCTPYKIIUM 11O TEKCTY TOM JIOTUKU,
KOTOpas mpuBeia YIYeHbIX K BBIOOPY METOJa UCCIETOBAHUS U MOJTYYEHUIO
pe3yabTatoB. ClienoBaTe/IbHO, 31€Ch HY>KHO TOBOPUTH O ABYX OCHOBHBIX
YUTATEBCKUX YMEHUSIX: «MHTETPUPOBATh U MHTEPIIPETUPOBATE» U «CHOP-
MHUPOBATh 0011Iee MOHUMAaHWE TEKCTa». YMEHUE OPUEHTUPOBATHCS B CO-
JepXKaHUU TeKCTa, MOHUMATh LIEJIOCTHBII CMBIC] TEKCTA, CTPYKTYPUPOBATh
TEKCT TpeOyeTcs U JIs1 TOrO, YTOOBI B C:KATOM BUJIE PACKPBITh COAECPXKAHUE
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KaX0TO U3 3BEHbEB B MPABOM CTOJIOLE TabIUIIbI. 31eCh HAI0 KPATKO CKa3aTh
00 OTHOM U3 TPeOOBAHUIA: PACKPBITH CYTh YIJIEPOJHOTO MeTona. bezycioBHo,
9TO 3HAaHWE HUKAK He COOTBETCTBYET MpOrpaMMaM eCTECTBEHHO-HAayYHbIX
KypcoB 7—8 KJ1aCcCOB, KaK Y 3HAHUE O CYLIECTBOBAHUHU PAa3HBIX U30TOIOB
OIHOTO Y TOTO XX€ XMMUYEeCKOro 3jeMeHTa. [IpencrapneHre o6 nu3oromnax
MOSIBJISIETCS B IKOJIbHBIX MMPOrpaMMax B 9 Kjtacce WIK 1axe B CTaplIei KO-
Jie, Toraa Kak paaroyTiaepoaHbIii MeTO BOOOIIE He SIBJISIETCST 00s13aTeJIbHbIM
MporpaMMHBLIM MaTepuajoM. TeM He MeHee C TOUKU 3peHUST YUTATEIbCKUX
yYMEHUI paboTa ¢ TEKCTOM, KOTOPBII B pa3yMHOM 00beMe BKJIIOUaeT abco-
JIIOTHO HOBBIE MPeAMETHbIE 3HAHUSI, TOXKE UMEET CMBICII, TOCKOJIbKY UMEHHO
B 3TOM CJIyyae MOJAEIUPYETCsl TUITMYHAS 151 )KU3HU CUTYallsl, KOTJ1a TOJbKO
Osiarogapsi pa3BUTHIM YMTATEILCKUM HaBbIKaM YeJIOBEK OKa3bIBAaeTCsl CITOCOOEH
CXBaTUTb CYTh HOBOI (B TOM UKMcCJie KOHLENTYaalbHO HOBOI) MH(pOpMaLIUK.

Bonpoc 5 MOXXHO OTHECTU K YMEHUIO «OCMBICIUTD U OLIEHUTH (DOPMY
U colepKaHMe TEKCTa», IOTOMY UTO B 3TOM 3aJaHUU YATATEIIO IIpeIiaraeTcst
KCII0JIb30BaTh COAEPKAIIYIOCSI B TEKCTE MH(MOPMALIMIO B HOBBIX YCJIOBUSIX,
HO TIpexX1e KPUTUUECKU OLIEHUTh, KaKasi UMEHHO UH(OpMaLus U3 TEKCTa
MMeEET OTHOIIIEHUE K JaHHOMY ciydato. [IprueM B KauecTBe TeKCTa HA10
paccMmaTpuBaTh KakK caMy IyOJIMKalnIo, TaK U TUITOTETUYECKUIA BOIPOC XYyp-
HajucTa. {11 oTBeTa Ha BOMPOC HAAO0 MOHSTh, YTO 3TOT BOMPOC HE BITOJHE
KOPPEKTHBIN, MOCKOJIbKY B MyOIMKAILIUU BCE KOJUUYECTBEHHBIE Pe3YJIbTaThl
JIaHbI CO 3HAUUTEJILHOM MOTrPEIIHOCTbIO, KOTOpas MoKa3aHa U B OLIEHKeE
BO3pacTa ABYX CaMbIX JUIMHHBIX aKyJl, U Ha rpaduke.

IToBTOpUM, UTO B JAHHOM 3aJaHUU MbI B MIEPBYIO OUEPEab CTAPAIUCh
MoKa3aTh, KaK YUTaTeIbCKMEe YMEHUsI MOTYT paboTaTh Ha TOHUMaHKE CMbICIa
U JIOTUKU (OCOOEHHOCTE) eCTeCTBEHHO-HAYYHOTO UCCTIeIOBAHUS.

3.3. IIpumMepHOE MOCTPOEHHE YPOKOB, BKJIIOYAIOIIMX PA0OTy C TEKCTOM

Pabora ¢ TeKCTOM MOXEeT NMPOBOAUTHCS HA YPOKaX pa3IUuUYHbBIX TUIIOB,
a Tak>ke B pa3HbIX (pa3ax ypoka. OTO MOXKET IMPOUCXOAUTDh B (ha3e BBEACHUS
HOBOTO MaTepuaia, ¢dase 3aKperieHUsI U3y4eHHOro Matepuasa (Mbl Obl
MPeanowIn Ha3BaHUE «aKTyaJlu3alus MOJy4YeHHbIX 3HAaHU»), daze (Win
Jlaxe 1eJIoM ypoke) (popMupoBaHUs U OTPAOOTKU yMEHUI, (ha3e (Ui BHOBb
LIEJIOM YpOKe) KOHTPOJIST 3HAHWI 1/WI yMeHni. PaccMOTpUM HECKOJIBKO
MPUMEPOB.

®a3a BBeJIeHH HOBOTO MaTepuaja
B Tak Ha3pIBaeMOM TPagUILIMOHHOM YPOKE HOBBIN MaTepHall M3JIaracTcsI
VUHUTEJIEM C CITOJTb30BaHUEM BCEX BO3MOXKHBIX IEMOHCTPAIIUIA 1 Meauape-
cypcoB. [1py HeTpaTUIIMOHHOM TTOIXOME Y3Ke Ha 3TOM CTaINM YPOKa BeayIast
POJIb OTBOAMTCS aKTUBHOM CaMOCTOSITEJTEHOM IeITeIbHOCTH yJanmxcst. Ma-
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TepuaJl MOXET «IT0JIaBaThCs» B MPOOJIEMHOM KITtoue B (hopMe TaK Ha3bIBaeMOM
ABPUCTUYECKON Oecelbl, Yepe3 IeMOHCTPAIIUIO WK BHITTOJTHEHUE YIAITIMUCS
(B MUKpOTpyTITIax) KAKOro-To 3KCIIEPUMEHTa, 110 pe3yIbTaTaM KOTOPOTO CaMy
ITKOJILHUKY (DOPMYJTMPYIOT KJIIOUEBbIE BOITPOCHI, ITOIBOISIIINE K HOBOMY 3Ha-
Hu1o. HakoHel1, BO3MOXeH BapyaHT, KOTJa B CaMOM HayaJjle ypoKa yYeHUKHU
paboTaloT ¢ MPEUIOKEHHBIM UM HEOOJIBIIIMM TEKCTOM: MOATOTOBJIEHHBIMU
JUTSI HUX Te3rcamu, (hparMeHTOM Tlaparpacda yueOH1Ka WK axe 3aJaHueM
Ha OCHOBE OPUTMHAJILHOTO TeKCTa, KOTOPBIH, TaK Ke KaK U SKCIIePUMEHT,
MOXET CTaBUTb KJIIOUEBBIE BOMPOCHI, TPEOYIOIINE NaTbHENIIEro pa3BUTHSI.
[TpuBenem mpuMepsl TOTO, KOTIa UMEHHO C UCTIOIb30BAHNEM TEKCTa CTPOUTCS
(baza BBeIeHUSTI HOBOTO MaTepuaa.

Ypox xumuu « Memaaauueckas céa3v»

J11s1 BBeIeHWST HOBOTO MaTepuaJia Mo 3Toi TeMe MCTIOb3yeTcsl (pparMeHT
COOTBETCTBYIOLIETrO Maparpada u3 yueoHuka (cMm. Boiiie Ilpumep Ne 5). DroT
TEKCT MOXKET OBITh MPEIOKEH yJalluMCs Cpa3y Mocyie OpraHU3allMOHHON
(bassl ypoka 1 KpaTKOTO MOBTOPEHUSI-OITPOCa IO M3yYEHHBIM TIEpel 3TUM
JIPYTUM BUJIaM XMMUYECKOMW CBS3U: MOHHOW M KOBAJICHTHO. 3aMEeTUM, YTO
OTIPOC B HESIBHOM BUJI€ MOXHO IPOBECTHU U TIOCJIe YTEHUSI-aHaI3a TeKCTa
yepe3 CpaBHEHUE METAJUIMYECKOW CBSI3U C APYTUMU ee BUuaaMu. B aTom
cityyae paboTe ¢ TEKCTOM TIPeIIIeCTBYeT TOIbKO YIIOMUHAHUE yUUTeNeM 1/
WA yYEHUKAMU TeX BUIOB CBSI3U, C KOTOPBIMU OHU YK€ TTO3HAKOMWJIKCD.
A TIOCJIE OTOTO CTaBUTCS BOIIPOC: «A MOTYT JI OBIThH IPYTH€ BUIBI XUMM-
yeckoit cBsi3u?» Mnu: «Mpbl y3HaJIM 0 TOM, KaK MOTYT B3aMOJIeiICTBOBATh
aTOMBI METAJJIOB U HE-METAJIJIOB MJIM aTOMBI HE-METaJJIOB MEXITY COOOIA.
Yero Mbl moka He y3Hanu? Yero 3nech He xBataet?» U yxxe mocie oTBeTa Ha
3TOT BOMPOC CJIENYET MEePEXO K TEKCTY.

PaboTy ¢ TeKCTOM MOXKHO OpTaHM30BaTh HA OCHOBE TOTO YUTATEIIHCKOTO
3ajaHus1, Kotopoe rnokazaHo B Ilpumepe Ne 5. Ha nepBblii B3rJs11, aKLIEHT
B 9TOM 3aJlaHU1 CMEIIIeH COOCTBEHHO C MPOSICHEHUsI CYIITHOCTU MeTaJlJIv-
YECKOM CBS3M Ha BBHITTOJIHEHNE KAKWX-TO YaCTHBIX YNTATEIbCKUX TEHCTBUIA.
Benb B 3agaHmsIX K TEKCTY HET Jaxe TpeOOBaHUsI AaTh OMpeesieHIe MeTal-
JINYECKON CBsA3U. MexXay TeM 3TU 3alaHusI KaK pa3 U CIocoOCTBYIOT (hop-
MUPOBAHUIO OoJiee NETATBHOTO M 00beMHOTO TTOHUMAaHUSI METAJUTMYEeCKOMN
CBSI3U, TTIOCKOJIbKY (PAaKTMUECKHU C MX TTOMOIIBIO ITKOJIBHUK YXe pabomaem
C 9TUM TIOHSTHUEM: C €r0 UHTepIpeTallieil Ha CUMBOJIUYECKOM SI3bIKE (Ma-
TEMaTUYeCKOe BhIpaXKeHNE) U eT0 MOJIETbHBIM MPEACTaBIEHUEM (CXeMaTH-
yecKkoe n300pakeHue KpUCTAULIMYECKON pelIeTKU ¢ ayeKTpoHamu). U yxe
MO pe3yJbTaTaM 3TOI YNTATEJIbCKOW pabOThl B KAUeCTBE PE3IOMe MOXHO
MPEIJIOKUTE pedsiTaM, He 3aTIsIbIBast B TEKCT, CBOMMU CJIOBaMM JIaTh OTpe-
JieJIeHre MeTaJUTMIeCcKoii cBsi3u. JlanpHelilee pa3BuTHe ypoKa, 6e3 TeKCTa,
MOXET BKJIIOYaTh OOCYXIeHNE UM TTPOTHO3MPOBAHUE BEPOSITHBIX CBOMCTB
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BEILECTB C METAININIECKOM CBSI3bI0. UTO OyneT, HalpuMep, eciii K 00pasity
13 3TOTO BEUIECTBA MPUJIOXKUTH DJIEKTPUUECKOE MoJe (MOT0KUTETbHBIN
U OTpULIATEIbHBIN 251eKTpoabl)? U T.4.

AHaJIOTMYHO 3TOMY HOBBII MaTepra Ha ypokKax OMOJOTUHY MO0 HEKOTOPBIM
TeMaM MOKET BBOJUTHCS C UCTIOJIb30BAHUEM YNUTATEIbCKUX 3aTJaHUI TUTTIa
ITpumepa Ne 7 (cM. BbILIE).

Ypox duzurxu « Hzynenue npsamoaunerinozo pagHoycKopeHH020 08UNCCHUS

31ech MBIl PACCMOTPUM MPUMEP TOTO, KaK HOBBI MaTepuaa BBOAUTCS
HE C UCITOJTh30BaHUEM TeKCcTa ydeOHMKA, a Yepe3 OPUTUHAIBHBIN TEKCT (CM.
IIpumep Ne 8). Ypok mo reme «M3yueHre mpsIMOJTMHEITHOTO paBHOYCKOPEH-
HOTO JBVXXEHUST» (OOBIYHO 3TO 9 KJIaCC) MOXET HAYaThCs C BOITPOCOB: «A YTO
BOOOIIIE 3HAYUT U3y¥ames MexaHndeckoe aBuxkeHne? M Kak, Hampumep, Mbl
CaMM B YCJIOBUSIX KJIacca MOTJIM ObI UCCIIEOBATh ABUKEHUE C YCKOPEHUEM
TUIa CBOOOAHOrO naaeHus?». ITocie KpaTKoro oocyKaeHus 3TUX BOTIPO-
COB, TJIe MOTYT ITPO3BYYaTh CJIOBA O MATEMATUUECKOM OTTMCAHUY TBUKEHUS
U TIPETIOXKEHUsI O TIPOBENEHUN KOHKPETHBIX SKCIIEPUMEHTOB (Harpumep,
CO CheMKOM Ha cMapT¢OH MafaeHus peaMeTa), pedsitaM u rnpeaiaraeTcs
rpouectb TekcT P. DeiiHMaHa 0 TOM, KaK rccienoBai asukenue [anumei.
Bompocs K TeKcTy MOTYT OBITh TeMH Xe, uTo B [Ipumepe Ne 8, ninu Heckob-
KO BUTOM3MEHEHBI B 3aBUCUMOCTH OT 11eJIeil, KOTOpPbIe CTaBUT ITepell co00it
YYUTEJb, ¥ TOTO MeCTa B TIporpaMMe, KOTOpOe 3aHMMAaeT n3ydyaemMasi Ha
ypoke Tema. OmHaKo BaKHO, YTOOBI Pe3yJIbTaThl BHITTOJTHEHUSI 3aaHUsT ObLTN
00Cy>KJIeHbI, 0COOEHHO Te, UTO KacaloTcs JieTaneil akcriepuMenTa [anues,
0 KOTOPBIX MOXKHO CYIUTh IO TEKCTY: METOIl UBMEPEHUsI BpeMeHU 1 (hrKca-
LIMM TTOJIOXKEHUH 111apa, BeposiITHAs JUIMHA HAKJIOHHOTO XeJl00a, ICTOUHUKHN
rnorpeirHocTeit. Bech onrMcaHHBIN 3Tan ypoka J10JKeH 3aHSATh He Oosiee 15
MUHYT. [Tociie 3Toro pedsita MOTYT IMepeiTH K MTOBTOPEHUIO IKCTIEpPUMEHTA
lanunes, Ho yxe Ha COBpeMEHHOM J1abopaTOPHOM 000PYI0BaHUU C IUGbPO-
BBIMM JaTYUKAMU, KOTOPOE MMEEeTCs B IIKOJIe (HarmpumMep, 1JabopaTOpHBIi
komrIureke @I'OC-maboparopus).

®a3a akTyam3anuy 3HaHWi (AKTHBHOE 3aKpeIieHne N3y4eHHOT0 MaTepraJia)

Bblllie ymoMuHanaoch, 4To 3ajJjaHie Ha OCHOBE TeKCTa U3 ydeOHMKa O1o-
sorun (ITpumep Ne 7) MOXeT UCMOJB30BATHCS HA CTAIUU BBEAECHUSI HOBOTO
Matepuaia. OnHaAKO 00paTUTHCS K MMOJOOHOMY 3alaHUIO MOXHO U B ¢haze
aKTyaJIn3alliy TOJTYYeHHBIX 3HAHWI B TOM CJIydae, eclii MaTepuai o Ka-
KOM-TO BUJIE XKMBBIX OPTaHU3MOB (B TaHHOM CJIydae o rprbax) mepemi 3TUM
BBOAUTCS YUUTeJIeM UHBIMU crtocobamu. He roBopst yke 0 TOM, 4TO JIBe
oTH ha3bl — BBEICHNE MaTepralia U ero 3aKperuieHue yepe3 IpuMeHeHe
3HAHUI — MOTYT CJIUBAThCS B OHY (Pa3y ¢ NesTeTbHOCTHBIM HATIOJTHEHHUEM,
TpUYEM B pacCMaTpUBAEMOM CJIydae 3Ta JIesITeIbHOCTh — YUTAaTeIbCKasl.
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Ypox gpuzurxu «Bcemupnoe mazomenue»

Bonee oueBunHON WLTIOCTpaLeil paboThI ¢ TEKCTOM B (ha3e akTyaIu3aluu
3HAHUU SBJISIETCS UCITOJIb30BaHKE 3aJaHUSI HA OCHOBE TEKCTa U3 yYeOHUKA
dusuku (Ipumep Ne 4). Pabota ¢ TomoOHBIM 3aJaHNEM MOXET ITPOBOINTh-
¢ Ha ypoke GU3MKU B 7 KJ1acce, MOCBSIIEHHOM SIBJEHUIO BCEMUPHOTO
TATOTeHMS. 3aMEeTUM, 4TO B 7 KJlacCe, KaK MPaBUJIO, BCEMUPHOE TATOTEHUE
paccMaTpuBaeTCs Ha KAUECTBEHHOM YPOBHE, a MATEMAaTUYECKOE BbIpaXKeHUE
IUJISI 3aKOHA BCeMUPHOTO TsaroteHus M. HpioToHa OOBIYHO BKIIIOYAETCS YXKe
B Iporpammy 9 kiacca.

Brimonnenue 3ananus Tuna Ipumepa Ne 4 ciieyet 3a iepBoHaYaIbHBIM
O0OBSICHEHUEM YUUTEJIS, KOTOPOE MOXET CTPOUThCS, HATIPUMED, Ha BOCIIPOU3-
BEJEHUU BOIIPOCOB O CUJIE TSKECTU U BCEMUPHOM TSATOTEHUM, BOJTHOBABILIMX
. HploTOHA 1 HEKOTOPBIX APYTUX YUYEHBIX, €0 COBPEMEHHUKOB. B cBotO
ouepelib, paboTa ¢ 3alaHMEeM YK€ TTO3BOJIUT YIJTyOUTh TOHUMAaHUE SIBICHUS
BCEMUPHOTO TSITOTEHMSI, IPUYEM TTYTh K ITOMY ITOHUMAHUIO IIPOXOIUT Yepe3
BHUMATEJIbHBII aHATU3 HEOOJIBIIIOTO M0 00bEeMY TEKCTa, MPEeAIoIaraloimii
U3BJIEYEHNE BCEX €r0 CMBICJIOB (CM. BBIIIIE XapaKTepUCTUKY 3aaaHus B [1pu-
mepe Ne 4). BaxHeHIIMM MOMEHTOM JIOJIKHO CTaTh O0CYKIIEHNE PE3YJILTATOR
BBITIOJTHEHUS 3agaHusi. OHO, HaIpUMepP, MOXKET COCTOSIThCS YXKe MOCJIe TOro,
KaK BBITIOJJTHEHHbIE paOOThI MOCTYIIST Ha CTOJI WX B KOMITBIOTED (B cllyyae
BBIMIOJIHEHUSI 3aIJaHUS B JIEKTPOHHOM (hOpMaTe U B IOKAIbHOM CETH) YU -
Teo. Torma yuurtesib BEBIOUPAET XapaKTepPHbIE OTBETHl YYUCHUKOB U Ha UX
npuMepe 00CyXaIaeT BMECTE C KIIACCOM UHTEPECHbBIE U CITOPHBIE MOMEHTHI.

Ypok xumuu «Arromponnote popmot yeaepooa»

Ecnu Takoil ypok NpoBOAUTCS B HECTAaHAAPTHOM BEPCUMU, TO B €0 Havya-
Jie, Hapsny ¢ AeMOHCTpaluueil MPUBBIYHBIX AJZIOTPOMHBIX (hOPM yIiiepoa,
TaKWX KaK rpadur, ajiMa3 v yrojib, MOXEeT ObITh OKa3aHa U ellle OJHa, 0Ka
HeusBecTHas ydaiumcs popma. Ha Bonpoc yuutens «Hrto ato 3a hopma?»
IIKOJBbHUKHU, BEPOSITHO, HA30BYT YTOJIb, IOCKOJIbKY BHEIIIHE STOT 00pasell
JNEUCTBUTEIBHO HE OTIMYAETCS OT YIJIsl, HO YYUTENb HE MPUMET 3TOTO OTBETA,
TEM CaMbIM BBeJlSl B YPOK HEKOTOPYIO UHTpUTY. CIIeyIOLINM IIIaTOM MOXET
OBITH MMOKa3 yyaimumcs GyTooJbHOTO MsTUa B KaUe€CTBE MOJIEJIU 3arafOuHON
MOJIEKYJIbI,  3aT€M IEMOHCTPALIUS U OOBIYHOU MOMIENH (C IIapuKaMu BMECTO
aTOMOB) B BUJIE MAaTepUAIbHOTO UM BUPTYaTbHOTO OOBEKTa (Hampumep, Ha
WHTEPAKTUBHOU nocke). M yxke mocse 3Toro yyaluumcs npemjiaraetcs no-
paboTaTh ¢ TeKCTOBBIM 3amanueM Tuita Ilpumepa Ne 9 (cM. Bhime). C ogHOM
CTOPOHBI, ATO 3aJaHUE, OE3yCIOBHO, YUTATEIBCKOE, TOCKOIbKY OTBETHI Ha
BCE BOMIPOCHI B SBHOM WIU CKPBITOM BUJIE conepxkaTcs B Tekcte. C apyroit,
JIJIS1 OTIEpUPOBAHUSI HEKOTOPHIMU MOHSITUSIMUA Y CMBICJIAMU, COAEPKALIMUCS
B TEKCTE, HEOOXOAMMO YK€ UMETh O HUX OTpPeeIEHHOE MTpeCcTaBlIeHue. DTO
MOKHO CPaBHUTb C TEM, UTO, TIPOCIIYIIAB (ppa3y Ha HE3HAKOMOM MHOCTPaH-
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HOM $I3bIKE, BaM BPSIJI JIU YIACTCSI €€ TTIOBTOPUTD, €CJIU MTPEXIe Bbl HUKOTIA He
MPOM3HOCUIIN 3TUX CJI0B. UMEHHO MO3TOMY PabOoTy C YMTATEIbCKUM 3aIaHUeM
MOXHO OJTHOBPEMEHHO OTHECTH K (Da3e aKTyaau3alluu, U1 aKTUBU3AIINH,
3HaHuil. Hampumep, 3HaHUI O CTPOEHUH 3JIEKTPOHHO 060JI0UKH yriepoaa
WJIW KUCJIOPOJA, X OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX CBOMCTBAX, a MO-
CKOJIbKY TEKCT BKJTIOUAET M OMOJIOTMUYECKYIO COCTABIISIIONLYIO, TO ¥ 3HAHUIA
O CTPOCHUU KJIETKU 1 BO3ACHCTBUM MOHU3UPYIONINX U3TyYeHU Ha KUBOI
opraHusM. BaxHo eliie 1 To, 4TO, MTOMUMO aKTUBU3AIIUHN YK€ UMEIOIIUXCS
3HAHUIA, 3TO 3alaH1e Yepe3 aKTUBHYIO YMTATEIbCKYIO IESITETbHOCTD (a He
MOHOJIOT YYUTEJISI Y TOCKU) TTO3BOJISIET BKIIOUKMTD B COEpKaHUE O0yUeHUS
Y TIPUHIIMITHATBHO HOBYIO HayYHYI0 MHGbOpMaluio. B atoit nHdopmaium
MPUCYTCTBYET KaK COAePXKATeIbHBIN (UTO TAKOE CBOOOIHBIC PATUKATbI, KAaK
OHU BO3JCICTBYIOT Ha KJIETKY 1 KaK MX HEUTPATU3YIOT aHTUOKCUIAHTHI ), TAK
Y METOJOJIOTUYECKUI (COBPEMEHHbBIE METOIbI KCCACIOBAHMST) KOMITOHEHT.

®a3za (ypok) ¢hopMupoBaHUs yMEHHi

Onpenenum 11t ceOs, 9YTO pedb UAEeT 00 YMEHUSIX, HEOOXOIUMBIX JIJIst
TMOHNMAaHUsI ECTECTBEHHO-HAaYYHOU MHpopManu. Kak MBI yke yOequiInch,
9TO MOYTHU BCETJla CUHTE3 YMTATETbCKNX YMEHUI N HEKOTOPBIX HAYUYHBIX
MpeacTaBJIeHN, BKITI0Uasi XOTSI Obl MUHUMAJIBHYIO OCBEIOMJIEHHOCTH 00
0CODEHHOCTSIX ECTECTBEHHO-HAYYHOT'0 METO/A IMO3HaHMs1. Ha ypoke, ienmkom
MTOCBSILIEHHOM 3TOH 3afaye, eJIeco00pa3Ho NCITOJIb30BaTh TEKCTHI, KOTOPBIE
coliepKaT «CBEXYI0» HaydHYI0 MH(POPMAIINIO, pa3yMeeTcsl, B JOCTYITHOM ISt
IITKOJIBHUKOB BUjie. DTOMY YCJIOBUIO COOTBETCTBYIOT 3anaHust Tura [Ipuvepos
Ne 9 11 Ne 10. [Tockonbky ITpumep Ne 9 yxxe oOcyknancs MpUMEHUTETBHO
K (baze ypoka «aKTyaJn3aius 3HaHUi», TO OCTAHOBUMCS YyTh ITOAPOOHE
Ha ITpumepe Ne 10. [IeiicTBUTENIBHO, B 3aaHUU TTOJOOHOTO THUTIA aKIIEHT
CMEIIEH C YCBOEHMUSI MPOTPaMMHBIX 3HAaHUI HAa TOHUMaHKE CMBICIIa UCCIIe-
JIOBATEJIbCKUX TMPOILIeTyp, TAKUX KaK MTOCTAHOBKA 3a/1auM UCCIIETOBAaHMS,
KPUTEPUU BBIOOPA METOJIA, MHTEPIIPETALINS PE3yIbTaTOB M3MepeHUii. Boiie
YK€ YIIOMUHAJIOCh, YTO KOHKpeTHO 3ananue n3 Ipumepa Ne 10 Moriio Ob
WCITOJIb30BaThes B 7—8-X Kilaccax MPU U3Yy4eHUU TeMBI «PBIObI», OHAKO, €CTTU
MbI TOBOPMM UMEHHO O mune 3alaHuii (CoAepXKaTeIbHOE WX METOI0IOTU-
YyecKoe,/TIpolielypHOe 3HaHKE), TO MPUBSI3Ka KaXIOTO 3a[aHUs K KAKOMY-TO
TEeMaTUYECKOMY paslielly U KJIaccy He CTOJIb YK 00s13aTesIbHA. DTO MOXET
OBITh, HAIPUMED, YPOK-npakmukym B 9 Kiracce mo padoTe ¢ ECTECTBEHHO-
Hay4Hoii mHpopmarmeii. [TpudyeM caMu cooOIIEHUST — HAYYHO-TTOMTYJISIPHBIE
MyOJIMKAIIMM — MOTYT OBITh KaK MOJATOTOBJIEHBI YUUTEJIEM JIJISI PaOOTHI yya-
IIMXCSl B TPYyMIaX, TakK U HaliIeHbl CAMUMM IIKOJIbHUKAMU B T€X WU WHBIX
WCTOYHUKAX, CKOpee BCero Ha Hay4YHO-TIOIYJISIPHBIX caiiTaX MHTEPHETA.
[MockonbKy B Halllel CTpaHe eCTeCTBEHHbIE HAyKHM U3yYaloTCsl B OCHOBHOM
IIIKOJIE B paMKaX CUCTEMaTUYECKUX €CTeCTBEHHO-HAyUYHbBIX ITPEIMETOB, TO
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U JIJIS1 TIOIOOHOTO YpOKa-IIpakKTUKyMa, BEpOSITHEE BCETO, OYIyT 110100paHbI
TEKCThI, OTHOCSIIMECS K COOTBETCTBYIOLIEMY ITPEIMETY: OMOJOTUHU, (DU3UKE
WM XUMUU. B ueaabHOM Xe BapuaHTe TaKOM YPOK-IIPAKTUKYM J0JKEH UMETh
MEXIIPEAMETHBII XapaKTep, C TEM YTOOBI Y IIKOJIbHUKOB (POPMUPOBAIOCH
IMOHMMAaHKE, YTO OCBAMBAEMbIE YMEHUS B PABHOM CTEIIEHU IPUMEHUMBI KO
BCEM €CTECTBEHHBIM HayKaM.

®a3a (YpoK) KOHTPOJISI 3HAHMIA M/WJIH yMEHUii

Boo0i1ie roBopsi, J1t000¥i U3 MPUBENEHHBIX BbIlle TUTOB 3anaHuii (IIpumvepbl
NeNe 1—-10) MOXKET UCTTOJIB30BATHCS HA CTAINU KOHTPOJISI 3HAHWI/yMEHUA.
BaxkxHo TOIbKO TOHUMAaTh, CPOPMUPOBAHHOCTH KAKUX UMEHHO 3HAHWI WU
YMEHUI MBI COOMpPaeMcsi IPOBEPSITh M, BO3MOXHO, OlleHUBaTh. [10CKOJIbKY
JaHHBIE PEKOMEHIAIIMU TTOCBSIIEHB UMEHHO YUTATeJIbCKOU paboTe C TeK-
CTaMU, TO 320CTPUM BHUMaHME Ha UCITOIb30BaHUM 3aIaHUH IS IIPOBEPKU
c(hopMUPOBAHHOCTH YUTATEICKUX YMEHUI. DTO COOTBETCTBYET M TpeOOBa-
HussM @TOC OO0 06 00513aTeTLHOCTH UTOTOBOTO KOHTPOJIST TIOCTVKEHUS
YUYaIlMMUCST METaIIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIBbTATOB, K KOTOPBHIM
OTHOCHTCS M YMTATEIbCKasi TPAMOTHOCTh WK paboTa ¢ nH(opMaluei.
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ITPMJIOKEHNE

PABOTA C HTU®POBBIMMU JIABOPATOPUAMUN
HA YPOKAX BMOJIOT'U B 6 KJIACCE

Brnanenvie Mmeronamu usydeHust OUOJIOTUHU SIBJISIETCS OMHUM U3 BAXKHEMUIIINX
pE3yIbTaTOB OCBOEHUS 00pa30BaTebHOI MpOrpaMMbl B JAHHOW MTPEAMETHOMN
obactu. MenepanbHbBIN TOCYTapCTBEHHBI 00pa30BaTeIbHBIN CTAaHIAPT
OCHOBHOTO 00111ero 00pa30BaHUs B ONMMMCAHUU MPEAMETHBIX Pe3yJIbTaTOB
OCBOEHUS OCHOBHOI 00pa3oBaTeIbHO TPOrpaMMbI IO OMOJIOTUU COAECPKUT
PSiA pe3yIbTaTOB, CBSI3aHHBIX C MPAKTUYECKUMU YMEHUSIMUA U HABBIKAMU
obyyaroruxcst. K HUM OTHOCUTCS] HAJIMYKE OMbITAa UCTTOIb30BaHUSI METOJIOB
OMOJIOTUY C LIEJIbIO U3YYEHMUS KUBBIX OOBEKTOB, OMOJIOTUYECKUX SIBICHUN
U MPOLIECCOB, CPEIU KOTOPBIX: HAOIIOIEHUE, ONTMCAHUE, TPOBEACHUE HE-
CJIOXKHBIX OMOJIOTUYECKUX OTBITOB U 9KCIIEPUMEHTOB, B TOM YUCJIE C UC-
MOJIb30BAaHUEM aHAJIOTOBBIX U IU(MPOBBIX MTPUOOPOB U UHCTPYMEHTOB[S].

YMeHue UCroib30BaTh pa3IMUHbIe METO/IBI VTS U3YYEHUS XKUBBIX OOBEKTOB,
(u3moIornuecKrx MporeccoB, MPUPOIHBIX SIBIEHUI HE TOJIBKO JaeT o0yya-
FOLIMMCSI BO3MOXKHOCTh IIPUOOPETATh MPEAMETHBIE 3HAHWUSI, HO Y TIO3BOJISIET
TMOJTYYUTb HaBbIKU HCCJIEOBATEIbCKOM NESITETbHOCTH, OCBOUTh TIPUEMBI PAOOTHI
C Pa3IMYHBIM 000OPYIOBaHUEM, CIIOCOOCTBYET MOBBILIEHUIO MOTUBALIUHU K 00-
YYEHMIO, CO3IAET MPEATTOCBUIKH JIJIS TPO(EeCCUOHATBHOTO CAaMOOTIPENETICHUSI.

Bo3MoxxHOCTM TpOBeIeHNS UCCIEIOBAaHUI Ha ypOKax OMOJIOTUU B HACTOSI-
1ee BpeMsi CyIIECTBEHHO pacIlIMpeHbl O1arogapst COBpeMEHHBIM UHCTPYMEH -
TaM, uHTerpupoBaHHbIM ¢ MK T-texHomorusimu. LlucbpoBbie MUKPOCKOITHI,
JIOKYMEHT-KaMephbl, IU(MPOBbIE TaOOpaTOpUM MO3BOJISIOT MPOBOIUTh Ha YpOKaxX
OuosIoruu pa3HOOOpPa3HbIE OMBITHI, HAOIIONCHUS, U3MEPEHUSI, UYTO ObLIO
Obl HEBO3MOXHO MPU UCITOJIb30BAHUU TOJbKO aHAJTOTOBBIX UHCTPYMEHTOB.

Oco0eHHO aKTyaabHbI TM(PPOBbIE MHCTPYMEHTHI HAa HAYaJIbHBIX 3TAITax
M3y4YeHUsI GUOJIOTMU, B 5S—6-X KJlaccax, Tak Kak 6Jaromapst Ux UCIOJb30-
BAHMIO CYIIECTBEHHO paclIUpsIeTcs auamna3oH Gopm, METOIOB, TIPUEMOB,
MPUMEHSIEMBbIX YYUTEJIEM Ha YPOKax. DTO COCOOCTBYET (HOPMUPOBAHUIO
y 00yyYaloIuxcs MpeacTaBIeHrs] O OMOJIOTMU KaK O COBPEMEHHO, pa3BU-
BalolIeCcs HayKe, OCHOBBI KOTOPOU M3y4daroTcs B LIKOJIE.

Hcnonbp3oBaHue HMMPOBBIX UHCTPYMEHTOB Ha ypOKaX OMOJIOTHUH, B TOM
quclie B 5—6-X Kiaccax, npeIycMOTPEeHO MTPUMEPHOii pabodeii TporpaMMoit
OCHOBHOTO 00111er0 006pa3zoBaHus 1o 6uonoruu (6a30BbIi ypOBEHb) WIS 5—9-X
KJIacCOB 00pa3oBaTeIbHbIX opraHu3armii. CornacHo TaHHOMY TOKYMEHTY o0yJa-
Io1Mecst 6 Kiiacca J0JDKHBI 3HAaTh U YMETb OIUCHIBATh CTPOCHUE PACTUTEIBHOTO
opraHusMa (Ha mpyuMepe MOKPhITOCEMEHHBIX WM LIBETKOBBIX), XapaKTepU30BaTh
MPOLIECCHI KU3HEAEATEIbHOCTY PACTUTETbHOIO OpraHU3Ma: MOIJIOLIEHUE BOIbI
1 MUHEPaIbHOE MTUTaHUE, (POTOCUHTES, NbIXaHWE, TPAHCTIOPT BEUIECTB, POCT,
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pa3MHOXeHHe, pa3BuTre. K mpakTniecKuM HaBbIKaM 00YJaroIIXCst OTHOCUTCS
YMEeHMeE BBITIOJTHSTH MTPaKTUUECKHE U TabopaTOpHBIE PabOTHI IO MOpdOIOTUN
1 (GDU3MOJIOTUY PACTeHUIA, B TOM YHCJIe UCCIIeI0BaTeIbCKIE PAOOTHI C UCTIONb-
30BaHUEM MTPUOOPOB U MHCTPYMEHTOB 1LIM(POBOIt 1Jabopartopuu [3].

ITpennaraemoe MeToaMIecKoe Mocooue perHa3HAYeHO ST YIUTenei
OMOJIOTUU Y 3HAKOMUT WX C TIPUHIIMIIAMU pabOTHI IIM(POBBIX JIAOOPATOPUIA
Ha npumepe udposoii 1aboparopuu PASCO, a Takke cofnepKuT peKOMeH-
JALMHK 110 UCTIOIh30BaHUIO LIM(DPOBOIL JaGOpaTOpuu Ha ypoKax OMOJIOTHY B 6
KJ1acce, TIOCBSAIIEHHBIX M3YUEHUIO MTPOIIECCOB KU3HENEATeTbHOCTH PACTEHU.

B Hacrosiiiee BpeMst B IIKOJIBHOM €CTeCTBEHHO-HAYYHOM 00pa3oBaHUU
MpeAcTaBiIeHbl TM(GPOBbIE TaOOPATOPUM PAa3IMUHBIX OTEYECTBEHHBIX U 3a-
pyOexxHBIX Tpou3BoauTeNei. Hanbosee yacTo BCTpevaroTcs clieayonime
uudpoBbie Jaboparopuu: «Jlabauck» (Globisens Ltd. M3pauib), Releon
(Releon, Poccust), «Apxumen» u NovaAir (Fourier Systems, M3pauns), PASCO
(PASCO Scientificlnc., CIIIA), «Haypata» (OOO «HayuHble pa3BiedeHusI»,
Poccust). HecMoTtpst Ha pa3zHOOOpa3ue pou3BoaAUTENEN U OpeHI0B, MPUH-
LUl PAOOTHI UM POBBIX TAOOPATOPUIA CXOXKU.

TToa uudpponoit nadoparopueit (LIJI) npuHITO MOHUMATh KOMITIEKT
y4eOHOro 000pyI0BaHUS, KOTOPbI UCIIOIb3YeTCS B YUeOHOI U BHEYPOUHO
JeSITeTbHOCTH JIJTSI TIPOBEIEHMUS JTAOOPATOPHBIX U OKCTIEPUMEHTATTBHBIX paboT
T10 TIpeIMETaM €CTeCTBEHHO-HAYYHOTO IIMKJIa U OPTaHU3alluy UCCIIETOBAHUIA,
BKJIIOYAIOIIHUX cOOp 1 00pabOTKY JaHHBIX.

Kak mpaBuiio, KOMIUIEKT 1u(poBoii 1a00paTopuu BKITIOYAET TPU KOM-
TOHEHTA:

1. wudpoBoii 1aTuMK WM HECKOJBKO JaTYUKOB, 00eCIeUnBaIOLINX PETH-
CTpAIIMIO 3HAYEHUI Pa3IMIHBIX (PU3NYECKUX BETMUMH (TEMIIEPaTyphl,
BJIAXKHOCTH, KOHIIEHTPAIIMU KUCJIOPO/Ia, YIJIEKUCIIOTO Ta3a U T.11.);

2. PerucrpaTop maHHBIX — YCTPONCTBO, TIpeIHA3HAYEHHOE ISl TIPEO-
Opa3oBaHUS JaHHBIX, TTOJYYEHHBIX C TaTYNKOB, UX XPAHEHMUSI, OTO-
OpakeHus uTiepeaay Ha KOMITbIOTEpHbIE YCTPONCTBA;

3. IIporpamMmmHoe obecrnieyeHUe, peaHa3HaYeHHOE 1J1s1 00pabOTKHU TO-
JIYIeHHBIX TaHHBIX ¥ UX BU3yaIM3allii B BUIE TpPa(MKOB, TUarpamMm,
TabJINII, a TAKKE DKCIIOPTA IAHHBIX B IPYTHE TPOTPAMMBI.

Iudposrkie 1abopatopuun 0d6eCIeurBaloT:

— TOYHOCTbH KOJIMYECTBEHHBIX N3MEPEHUIA;

— XpaHeHMEe M MaTeMaTUIeCcKyI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEH-
Ta, JAHHBIX U3MEPCHUIA;

— COTIOCTaBJICHHE TaHHBIX, ITOJTYICHHBIX B XOI€ Pa3INIHBIX SKCIICPH-
MEHTOB;

— BO3MOXHOCTb MHOTOKPATHOTO TTOBTOPEHMST 3KCIIEPUMEHTA;

— BO3MOXHOCTb HAOTIONCHUS 32 TMHAMUKON UCCIIEAYeMOTO SIBJICHMUS,
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JIOCTYITHOCTB M3YUEHUsI OBICTPO MTPOTEKAIOIINX ITPOLIECCOB;

— COKpallleHle BpeMeHU MPOBEICHUs 3KCIIepUMEHTa, OBICTPOE IOy~
YeHUe pe3ysibTaTa;

— WHIWBUAYaJIU3alMI0 OOYUYECHUs, YUET IICHXOJIOTO-TIeAarormaecKux
0COOEHHOCTEN KaXIoTo IIKOJIbHUKA, a TAaKXe BO3MOXHOCThH Opra-
HU30BaTh COBMECTHYIO pabOTy 0OyUYaIOLINXCS;

— MOBBIIIEHNE MOTUBALIMU AETEN K MO3HAHUIO, U3YYEHMIO IIpeamMeTa [6].

Cxema 3KcnepumMeHTaNbHOM
YCTaHOBKM
Lndposoit gatumk

Pervctpatop faHHbIX

y

Mporpamma SPARKvue \l i

_

Pucynok 1. Cxema sxcnepumenmanvroii yemanosku LLJI PASCO

Hcnonb3oBanue U@ poBbIX MTHCTPYMEHTOB 3HAYUTEbHO PACIIUPSIET
Jara3oH GopMUPYyeMbIX Ha ypoKaxX OMOJIOTUM KOMITETEHITUI 00yJYatoIIXCsI
Graromapst BApMaTMBHOCTY MTPOBEIEHMUS OIBITOB 1 3KCTIepuMeHTOB. B Tabuiie
1 mpuBesieHa CpaBHUTEIbHAS XapaKTePUCTHKA KOMITETCHITUI 00yJaroImxcs,
(bopMUpyeMBbIX TIpU TTPOBEIEHUU J1JAOOPATOPHBIX PAOOT IO TeMme «JIpIxaHue
pacTeHUI» aHAJIOTOBBIMU 1 IIM(DPOBEIMU MHCTPYMEHTAMH.

AHanoroBbIih BApUaHT onbITa

LUndpoBon BapuaHT onbiTa

OOHapyxeHne yrmeknucnoro rasa
C NOMOLLIbIO M3BECTKOBOW BOAbI

OO6HapyxeHune yrnekucnoro rasa ¢ noMo-
wbio garymnka CO,

YMEHNE CO6V]paTb SKCNneprMeHTallb-
HYIO YCTAHOBKY N3 TPEX BJIEMEHTOB

YMeHUe cobrpaTtb SKCNepUMEHTaNbHYIO
YCTAHOBKY 13 MATU 3/1IEMEHTOB

YmMEHMe NpoBOAMTL  HaONAEHWA
N OUKCMPOBaTb BHELLHNE U3MEHEe-
HA HabMNJaEMbIX OObLEKTOB

YMEHMe NpoBOAUTL M3MepeHus, obpaba-
TbiBaTb OaHHbIE, aHa/IM3MpPOBaTb PE3Y/b-
Tarbl

YMeHve fenartb BbliBOAbl Ha OCHOBE
HabnoaeHWM

YmeHne VHTEPNPETNPOBATL MONTyHEHHbIE
OaHHble, genatb BbIBOAbI Ha OCHOBE HYM-
C/10OBbIX pe3yNbraroB OnbiTa

Tabauya 1. Cpasnenue komnemeHnyuii 00yHarOUUXcs NPU UCHOAb308AHUU
AHAN020BbIX U UYUPDPOBYIX UHCIMPYMEHMO8
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Kaxk BugHo u3 Tabauusl 1, KomneTeHIMu, popMupyeMbie pu padbore
¢ udpoBoii 1abopaTtopueii, OTIMYAIOTCS OT TeX, KOTOpbie (hOPMUPYIOTCS MPU
pabote ¢ aHaJI0roBbIM 00OpynoBaHueM. Mcroib3oBaHMe 000MX BAPUAHTOB
3HAYUTEJBHO 000rallaeT ypOKHU, MOBBIIIAET UX PE3YJIbTATUBHOCTb.

TIpu ncnonb30BaHUM HA YpoKax LHUQPOBOIi 1abopaTopruu 00yJarolIecs
NpuroOpeTaloT HaBbIKU PaboThI ¢ MHGbOPMaLKeii, MPeICTaBIeHHO B pa3any-
HbIX 3HaKOBBIX (hopmax (PucyHok 2, PucyHok 3), 4To Takxke SIBJSIETCS OMHUM
U3 Pe3yJbTaTOB OCBOEHUST 00pa30BaTEIbHOI MTPOrPaMMBbI [0 OUOJIOTUH.

Pucynok 2. Ipaghuk usmenenus Pucynok 3. Tabauya dannvix
JaHHbIX u duazpamma 3HaveHuil

Cremyetr OTMETUTh, YTO OIBITHI C LIU(PPOBOIA JTabopaTopueil He 3aMeHsI -
IOT KJIACCUYECKUE OIBIThI, HAOJIONEHUS U U3MEPEHUS, a JOTMOJHSIOT UX,
MO3BOJISIIOT U30€eXaTh OMHOOOPA3Us B AEATEIbHOCTU O0YYaAIOIIUXCS, JAOT
UM BO3MOXHOCTb ITOMPOOOBATH CBOU CUJIBI B pa0OTE C pa3HbIMU UHCTPY-
MeHTamMu. VICrofb30BaHUE KIACCUYECKUX OMBITOB U OMBITOB C TIOMOIIIBIO
LIJT maeT neTIMBO3MOXHOCTb U3y4aTh MIPUPOAHbBIE MPOLIECCHI U SIBJICHUS
Pa3HBIMU CTIOCOOAMU, AOTIOIHSIOIIMMU APYT APYTa, MO3BOJISIET yCTAHABIUBATh
MeXITpeAMEeTHBIE CBSI3U (MaTeMaTuKa, UHMOpMaTHUKa, OMOJIOTUS, XUMUS)
1 (OpMUPOBATH LIEJTOCTHYIO KAPTUHY MUpA.

OnHako npu ucnosibzoBaHuu LIJI Ha ypokax ecTb U onpeneeHHbIE OT-
pannyenusi. K HUM otHocsTCs:

o XKecTkue BpeMeHHbIE paMKU — paboTa TOJKHA OBbITh CIUIAHUPOBAHA
U TIpOBE/IeHA B TEUEHUE OMPEIEeJIEHHOrO 3Tara ypoka, 4To TpebyeT
TLIATEJILHOTO MPOAYMBIBAHUS €€ TIJIaHa U CONePKaAHUS.

o HeobOxoauMocTh mpuaepxkuBaTbcs padbodeil mporpaMMbl — padbOThI
¢ undpoBoii 1abopaTopueii JOJKHBI COOTBETCTBOBATH IMTPEAMETHOMY
CoepKaHUIO.

o OrpaHnyeHHOE KOJIMYECTBO YaCOB — Ha U3y4yeHUE OMOJI0TUU B S—7-X
KJ1accax OTBOJAUTCS OAWH 4ac B HENEJI0, YTO CYIECTBEHHO OTPaHU-
YMBAET YUUTEJISI B OPTaHU3AIMU U MPOBEIECHU N JTJAOOPATOPHBIX U Mpa-
KTUYECKHUX paboT.

o IIpenMeTHOE comepxkaHWe W MEXIpeIMeTHbIe CBSI3M — JabopaTop-
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Hble paboTsl ¢ LIJI, Kak rmpaBuiIo, ONMPaloTCsl Ha 3HAHUS U3 CMEKHBIX
TPEIMETHBIX 00JIACTEl, YTO BIMSIET HA UX PE3YJIbTaTUBHOCTD.

Tewm He MeHee 1M bpoBast 1abOpaToOpust — COBPEMEHHBI MHCTPYMEHT
OpraHU3allMK UCCIIEI0BATEIbCKON NEATEIbHOCTH 00YJaIOIINXCsI, UCITOIb30-
BaHME KOTOPOTO Ha yPOKaXx CYIIECTBEHHO MOBBIIIAET UX PEe3YITaATUBHOCTD.

B Ta6nuue 2 nepedriciieHbl TeMbI JAOOPATOPHBIX U MPAKTUYECKUX PAOOT,
pekoMeHaoBaHHbIX [IpuMepHOit paboueil mporpaMmoii o GUOIOTUU B 6
Kjacce [3], a Takke TeMbl JJabopaTOPHBIX padOT, Ha KOTOPLIX 11eJ1eCO00pa3HO
HCTIOJIb30BaTh IM(MPOBbBIE TAOOPaATOPUM.

CTeHuA

CUCTEM (CTEPXHEBOW 11 MOYKOBA-
TOW) Ha Npumepe repbapHbIX aK-
3EMMNAAPOB U XNBbIX DACTEHUI.
13y4eHrie Mnkponpenapara kie-
TOK KOPHSI.

I3y4eHne  CTpoeHuss  Bereta-
TVBHBIX 1 TEeHEepPaTVBHbIX MO4YeK
(Ha npuMepe CUpeHn, Tonosa
vap.).

O3sHakoMNeHne ¢ BHELHNM
CTPOEHVEM NNCTBEB W IMCTOPA-
CMNOSIOXEHNEM  (Ha KOMHATHbIX
PACTEHNSX).

VI3ydeHrne  MUKPOCKOMMYECKOro
CTPOEHWA InCTa (Ha rOTOBbIX MU=
Kponpenaparax).

HabniogeHre npouecca Boioene-
HWS KUCNOPOda Ha CBETY akBapn-
YMHbBIMU DACTEHUSIMU.

Paspensl JlaGopaTopHbIe N NpakTn4ye- JlabopaTtopHble
nporpaMmmbl | ckve paboTbl MO MPUMEPHOW | 1 NpakTu4eckue padoTbl
paboueii nporpaMmme c s
[MutaHne pa- | MIdydeHne CTPOeHUA KOPHEBBIX | [TormoweHe  yriekmucnoro

rasa pacTteHuamn npy GoTo-
CUHTESE.

Bbloenerve kncnopona pa-
CTeEHVAMIN NpKr GOTOCUHTE-
3e.

HbixaHve pa-
CTEHUS

VI3ydeHre ponn peixneHus  aasa
ObIXaHUs KOpHeW

[TornowieHve kncnopona pa-
CTEHUSMW MPU AbIXaH NN,
Bblaenexne YIEKNCNOro
rasa pacTeHus My Npw asixa-
HN.
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TpaHcnopT
BELIeCTB B pa-
CTEeHUM

O6HapyxeHne HeopraHN4Yeckmx
M OpraHnMyYyeckVx BELLECTB B pa-
CTEHUU.

PaccmarpmaHme  MUKPOCKOMN-
4EeCKOro CTPOEHUS BETKM AepeBa
(Ha roToBOM MMKPOMNpenapare).
BbifgBneHve nepeasxens Boabl
1N MMHEPanbHbIX BELECTB N0 Ape-
BECUHE.

4. VlccnenoBaHne CTpOeHUA KOp-
HeBuLLA, KIyOHA, TYKOBMLbI.

V13y4eHne

TpaHcnupauym —
HIS BOOb! IMCTEAMM.

npouecca
ncrnape-

Poct pacte-
HKS

1. HabniopeHve 3a pocToM Kop-
HSA.

2. HabniogeHne 3a pocToM no-
Gera.

3. Onpepenexue BospacTta aepe-
Ba o cnwy.

PaamHoxeHue
pacTeHuns

1. OBnaneHvie npuemamu Bere-
TATUBHOIO Pa3MHOXEHWs pacTe-
HUA  (4epeHkoBaHne noberos,
4YepeHKOBaHMe NUCTLEB U AP.) Ha
npPUMEPE KOMHAaTHbIX pPacTeHWM
(TpaaeckaHuys, ceHnonus, 6ero-
HWA, caHceBbepa 1 ap.).

2. NayyeHne CcTpoeHus LIBETKOB.
3. O3HakoMNeHNne ¢ pasnmuyHbIMM
TUNamMm COLBETUI.

4. VI3ydyeHne CTPOEHUA CemMsH
OBYAONbHBIX PACTEHNNA.

5. VI3y4eHme CTpoeHus cemsaH Oa-
HOMO/bHBIX PACTEHUIA.

6. OnpeneneHne BCXOXeCTU ce-
MSAH KYJBTYPHBIX PACTeHWn 1 No-
CEB WX B FPYHT.

Passutne pa-
CTEHVA

1. HabniopeHne 3a pocToMm
N pasBUTVEM LBETKOBOrO pa-
CTEHVA B KOMHAaTHbIX YCNOBMSAX
(Ha npumepe Gacon Unm noces-
HOro ropoxa).

2. OnpeneneHne ycnosmin npo-
pacTaHua CEeMSsIH.

1. pixaHue npopacTaroLmx

CemMdAH.

2. Bnvanve Temneparypel,
Kucnopona Ha
npopacTaHve CemsH.

BAAXHOCTU,

Tabauya 2. Jlabopamopnvie u npaxmuueckue pabomsl 6 Kypce duosoeuu 6 Kaacca
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Kak BunHo 13 Tabauiisl 2, Hapsay ¢ KJIaCCUYECKUMMU JJaOOpPaTOPHBIMU
pabotamu B 6 Kiacce eCTh BO3MOXHOCTbD MPOBEACHUS CEMU PabOT C UCTTOJb-
3oBaHueM LIJI. B ocHOBHOM 1aHHbIE pabOThI MpeaycMaTPpUBAIOT UCTOJIb30-
BaHMe NAaTIYMKOB KMCIOPOJIa, YIIEKUCIIOTO Ta3a, OTHOCUTEIHHOM BIAYKHOCTH,
TeMITepaTypHhl.

Hudposasg nabopaTopust Ha ypoKe MOXKET UCTIOJIb30BATHCS B Pa3TMYHBIX
BapuaHTax. [1py HATMYMY HECKOJILKUX KOMIUIEKTOB 000PYIOBaHMST BO3MOXKHO
IIPOBEICHNE TAO0OPATOPHOI PabOTHI BO BpEMEHHBIXPAOOUMX TPYITITAX, B KOTO-
pbie oOyJaronmecs: 00beIUHSIOTCST B COOTBETCTBUY CO CBOMMM MHTEPECAMMU.
[Tpy HATMYMM OTHOTO KOMIUIEKTa 000PYIOBaHUsI PabOTy MOXKET BBITTOJHSTh
OJTHA TpyTIa 00yJarIIUXCs C MOCJIEeIYIOIINM COOOIIeHUEM PE3YIbTaTOB
paboThl. JING0 MOXET OBITH MPOBEAEHA NIEMOHCTPAIINS OIBITA YUUTEIeM
B COUETAaHUMU C TTIOUCKOBOU Oecenoii.

Ha HavanbHOM 3Tarie ucIoyib30BaHusI UG POBOil TabOpaTOpun Ha ypoKax
OMOJIOTUH YYUTEJTIO 11eJIeCO00pa3HO U3YUYUTh MPOTPaMMHOE 0becTiedeHIe
JJ1s1 pa®oThl ¢ LUdpoBoit 1adbopatopueit — nporpaMmmySPARKVue (agpec
ocdunmanbHoro caifita B Poccnm —https://www.polymedia.ru/oborudovanie/
programmnoe-obespechenie/pasco/). 7151 MOOMJIBHBIX YCTPOMCTB U TIaH-
IIETOB IPOTPaMMHOE 00ecITeueHre OeCIIaTHO, /TS KOMITbIOTEPOB JOCTYITHA
GecraTHast mpobHast 60-aHeBHas Bepcust. [1pu HATUYUHUOOGOPYIOBAHUS
noctyn K ITO npuiaraercst 6ecriaTHo.

Ha kanane «Iludpossie 1abopatoprii PASCO» 1ocTyHbBI BUTEOPOJIUKHU
C OIMMCaHWEM OCHOBHBIX (DYHKIIUI TTPOTpaMMBbI, TAHBI TIPUMEPHI JTA0O0PaTOPHBIX
paboT, onucaHbl 0COOEHHOCTU pabOThI ¢ JaTYMKaMU. B camoli mporpamme
SPARKVue Takxke conepXuTcs CipaBOYHbBIN pa3aes, coaepxKaiiuii uHGop-
MaII1Io O paboTe C IMPOTpaMMOii.

ITporpammuoe obecnieueHre SPARKVue obiagaet mmmpokum Habopom
BO3MOXHOCTEN HE TOJIBKO JIJISI IPOBEICHUS U3MEPEHUI 1 00pabOTKM AaH-
HBIX, HO U JUISI CO3IaHUsT MHTEPAKTUBHBIX ClIEeHapUeB JJA0OPAaTOPHBIX paldoT,
Giaromapst 4emy MporpaMMy MOKHO MCTIOJIb30BaTh JJIST ITOJTHOIIEHHOTO
MYJIbTUMEIMIHOTO COITPOBOXKIEHHSI YPOKa, a TAKXKe CO3/1aBaTh CIIEHAPUM
JTabopaTOPHBIX PabOT, BKITIOYAIONINE PAa3IMUHBIC BUIBI IESITEIBHOCTH 00-
yUaIoIIXCS.

OcHoBHbIe yHKIIMU TTporpamMmMmHoro obecrieueHust SPARKVue npen-
crapyieHbl B Tabnuie 3.
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T — 3 — — . S—
Jlfefe # B B

I1Z%+e 8 B B

| | oo
CoxpaHeHme N OKCNOPT OaHHbIX CoxpaHeHme CTpaHn, B Bnae CH/MKOB

Tabauya 3. OcrosHbie pynkyuu npoepammost SPARKVue
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B kauecTBe nmprMepoB UCTIob30BaHusI LM poBoii 1adopatopun PASCO
Ha ypoKax OMOJIOTUH B 6 KJlacce HUXKe MPeaCcTaBlIeH KOHCIIEKT ypoKa, Ha
KOTOPOM MpUMeHsieTcs LndpoBasi 1adopaTopus, a TakKKe OTAEIbHbIN clie-
Hapuii 1abopaTopHOit paboThl, cocTaBieHHBIN B mporpamme SPARKVue —
npuaoxeHuu 111 uugponoii 1adoparopuu PASCO.

AHHOTaNUS
JlaHHBI MaTepyra BKIIOYAET B ceOs1 KOHCIIEKT ypoKa 6UoJIoruu B 6 Kiiacce,
Ha TeMy «[IuTaHune pacTeHUiT», Ha KOTOPOM ITPEAYCMOTPEHO BBITIOTHEHUE
JlabopaTopHO# paboThI ¢ ToMollbio LudpoBoii Jabopatopun PASCO. A takxke
clLieHapuii JabopaTopHOil paboThI Ha TeMy «/IbIxaHKe pacTeHuli». BoimoniHeHue
J1abopaTOpHBIX padOT IMpeArnoaaraeT rpyrnmnoByto padoty odyvatoniuxcs. [pu
BBITTOJTHEHU U paboOT UCTIOJIb30BaHO MporpammHoe odbecnieuenue SPARKVue.

YPOK 1
«IIUTAHUE PACTEHU»

Ilemn ypoka: BBISIBUTb POJIb TOUBEHHOTO Y BO3MYIIHOIO MUTAHUS B XKU3HU
pacTeHui, Moka3aTh UX B3aUMOCBSI3b, U3YUUTh YCIOBUS MPOTEKaHUs POTO-
CUHTE3a, MPOAOIKUTH GOPMUPOBAHUE YMEHUS pabOTaTh C JIAOOPaTOPHBIM
000pyI0BaHUEM.

®opmupyembie YY]I

JInanoctHbie: popMUpOBaHUE MOTPEOHOCTU B 3IO0POBOM 00pa3e KU3HMU.

KomvmyHnukaTuBubie: popMupoBaHue yMeHUs1 paboTaTh B IrpyInax, op-
TaHW30BbIBaTh B3aMMOMIECTBUE, yUaCTBOBATh B OOCYXXIEHUU MPOOIEMBI.

PeryastuBHbie: hopMrpoBaHUE YMEHUS TUIAHUPOBATD CBOIO JAESITETbHOCTD,
CTaBUTb LIeU, GOPMYJIUPOBATh 3a1a4U, BbIABUTATh TUIIOTE3bI, OCYIIECTBIISATh
KOPPEKIIMIO U KOHTPOJIb.

ITo3naBaTtenbHbie: hopMUpoOBaHKE YMEHUS padOTaTh C Pa3IMUYHBIMU
WCTOYHMKAMU MH(OPMaLN, y4eOHBIM 000PYIOBaHMEM, TTPOBOJIUTD 3KC-
MEepUMEHTBI, AHATU3UPOBATh PE3YJIbTaThl, A€JIaTh BHIBObI.

O0opynoBanue 1 MaTepuabl: perucTpatop naHHbix Sparklink, peructpa-
Top AaHHbIX Airlink2, iPad, naTuuk Kuciopoaa, 1aT4MK YIJIEKHUCIOTO ra3a,
CMUPTOBKA, oI, IITATUB, MPOOUPKA, CIUPT, BOJAa, KOMHATHOE pacTeHUE
repaHb, KOMITbIOTEP, MHTEPAKTUBHAS JOCKA, TPOEKTOP.
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IIJTAH YPOKA

1. Opranu3anuoHHBIA MOMEHT

MuTaHue pacTeHuin

Ypou Gronorum 8 6 Khacce

Omrnnanos Anescen Bacuisemim
Yommenn Gronornm

o Moy P

Caaiio 1

2. AKTyajm3anus Cy0beKTHBHOIO ONbITA YYAIIUXCS

PebsTa, Ha ypokax 000U Mbl MU3y4aeM XKMBble OpraHu3Mbl. [1peniarato
BaM BCIIOMHMTb UX MIPU3HAKU, BBIOpAB UX U3 TMPeIIOXKEHHbBIX BADUAHTOB
(cnaiin 2) (OTBETHI ACTEN).

¥ PaFsan - o x|

JBide # B B

BHaGepe 1 b3 0/UI0RHNCN T CTHACKD M THARM
Opr Aol

D Thcarime
D Mitaisine
D Jimeimenue
G Panaieiim
D Foct

D Payemrie
D Bunenerve

B

Caaitio 2
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):[a, Z[CI7ICTBI/ITCI[BHO, BbI ITpaBbl, BCEC BApDUAHTLI, ITPCIJIOKCHHBIC Ha ciam-
A€, ABJIAIOTCA IMIPU3HAKaMU KMBbIX OPTaHU3MOB. 9T10 IIMTAaHUE, IbIXaHUC,
BbIICJICHUE, Pa3MHOXCHUEC, pa3BUTUC, POCT, IBUKCHUC.

3. OcHoBHOE copepKaHUE YPOKA

ITpemnarato Ha CETOMHSIIHEM YPOKe TTOAPOOHEe U3YIUTh OAUH U3 ITUX
MPU3HAKOB, a UMEHHO nuTaHue. [laBaiite mornpodyeMm cchopMyIupoBaTh
orpeieJieHre 9TOTO TTIOHSATHSI, UCITOJIb3Ysl TIPeITTIOXKEHHbIE C/ToBa (Cnaii
3) (bopmynupoBKa onpeneseHus ). Ha Baun B3misia, pa3iMyeH JIM MpoLecc
MUTaHUs y pa3HbIX opraHn3MoB? K rpumepy, 3HaeTe 11 BbI, YTO CIYXKUT
MUILIEN 1T paCTeHU U XKUBOTHBIX? (ciaiia 4) (OTBETHI NeTel, 3aM0JHEeHNE
TEKCTOBBIX OJIOKOB Ha JJOCKE).

I

=,

-

v o
AHEPTHM
npauecc
OpraHvIMamm
nony4eHun
il
BELIECTB
Muranme -
E.
N pocoooo hapwos | Ty
Caaitio 3

BT TeRcT. - EmecriTERCT...

a- E-

Yro mvmﬁnnmeﬁ r d B
ANA pacTeHuii u

MHBOTHBIX? N
3anuwwuTe Bawm -~
) BapMaHTbI. ’

Caaiid 4
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Xopotiio, criacu6o 3a Baliv BapuaHTbl. OHM OYeHb MHTEPECHBI, U MBI UX
00s13aTeIbHO 00CYIMM Ha 3TOM M MOCJIEeIYIONNX ypokax. Ternepb oopaTuTe
BHUMaHUe Ha cxeMy «[lutaHue pacTeHul». 3aTIOJIHUTE €€, UCTIOJIb3YsI TEKCT Ha
JIOCKE WM B BalllMX y4eOHUKaX. DTy pabOTy Mbl Oy/ieM BBITIOJIHUTH B TeUEHUE
5 MuHyT (cnaig S) (camocTosiTe/ibHas paboTa yJyalluxcsl, ¢ ocIeIyoLuM
aHaJIM30M).

| m——es = O

J:kfefe ## B R

Hﬁwm feucr " unuume B
v Muranue
Puf:nuln:uuerb'cntmmtﬂdh pacTesui
TR SATIATE A O CIETE M, T 1o
RUTATEARHLE bR eCTES SAEaIOTER
¥ L R DEACTBE HHE B AR THAY
ARETHE B A B PR RS B
yepes KAETOEE MemGrase: -
B0 bl HRLTEY DACTER
CBOGRC TS HHO (OSSO0 1
BO3 Gy EnOE neTasime M
FROMBE WA Mo Tastin DSETES A €
AOMCLIND RODHE NEEAGUMIOT BOSY 1
PACTRODEHFBIE B ML ARG D oM
BEWELTED, KOTOMae PO
NDOB0ARULHM TRERSAM NOSMOTOR &

AHETRR

b

T Megwcig 1 Tig

Caaiid 5

Pebgra, criacu6o 3a paboty. B xone Hee Mbl BBISICHWJIM, YTO TTUTaHUE
pacTeHuit ObIBAeT IBYX BUIOB: MOYBEHHOE U BO3IYyIIHOE. OpraHOM MTOYBEH-
HOTO IMUTaHUS SIBJISIETCSI KOPEHb, a BO3IYIITHOTO — JIKCT. JlaBaiiTe TOBTOpUM
CTPOEHUE 3TUX OPTAHOB, YTOOBI JTydIlle TOHUMATh UX DYHKIMY (c1aiiabl 6—7)
(Gecena 1o Bompocam).

0 ]

8

M HAMRIOTOR 300 NOpE, 10
EIFTORRNA O 1 MRS
BEULECTRA NOCTYTAT § CTefens w
paacTa?

| ' pose gy
[ o [ —
.

e

onodoas | Mepwan 1 Mg

Caaiio 6
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[ n e
Ta, (ORI &

BcnomHnTE CTpOEHWE e ST
MMCTOBOR NAACTHHKM. (] tsmemmens

Caaiio 7

4. CamocTosiTe/IbHASI pa0OTA yUaIIUXCS

Jidefe 8 B A - ALOE- A (]

Uene paborsl:
Hzyuerie NpoYScca BCIAYVWHEID NHTIHMA RaCTEHHA

Caaiid 9

Wtax, MBI ¢ BAMU TTOBTOPWJIM CTPOCHUE KOPHS M JIUCTa, OOCYIWIN NX
pPOJTb B IUTAaHUM PAaCTeHUIA. A ceifuac Ipeiararo BEITOTHUTE JTA00PaTOPHYIO
paboTy, B Xolle KOTOPOif MbI 60JIee TTOAPOOHO U3YIMM ITPOIIECC BOZAYIITHOTO
nuTaHus pacteHuit (cnarabl 8—13).

JlabopatopHas paborta «M3yueHue npoliecca (poTOCUHTE3a Y 3€JeHbBIX
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KowyeyTpuns L0 |

Yy/MNH

L 1

2 | TIEAME AT WO 1A

Cnaiid 11

TIE T FIMEDEAE WIEHT
FEMESHTIUGAN KNCADPOA B TIsseimae 5
MR, CIeRIiTe pamag,
WIRASIACTR OISR KACTHODOAAL.

Caaiio 12
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1, CpesnTe 0apH AMCT ONBITHOMD PACTEHMAL

2. OnyctuTe AveT Ha 30 ceryHf B KMNRLLYO BOY, 8 3ATEM HI HECKOBND MUHYT &
rOpRHE T,

3. Kodga cnvpT OKpacyTen B IeAeHsii LAET, 8 AwcT o ecuneTiTon, Npomoine auct

HOROAHOR BOO0H,
4. Pacnpasete nucT wa Tapenke w obineiite erocnalisim pacTaopom Aoga.
5.8 wanoil yser aca amer? O RAHOMD €

ARHHAR DrpaCHaT
6. Mponegure nogobueail ONHT C AMCTOM PACTEMMA, HECKOADED AMER HAXOAMELErOCH B

TemHoTE,
7.Cpenaiite BaBogd.

(BN | 2

Caaid 13
TP o =
ASCOE. 3 |
Bumognua no pabare Aot
HmecTa Tesct,, M T TewCT..

Caaiio 14

5. IToru caMocTOATEIbHOI PA0OTHI yYaIMXCs

Wrak, pedsiTa, Bbl 3aKOHUMUIU BBITTOJHEHUE TaOOpaTOpPHOI pabOTHI,
U 5 TIpenjiaralo oOCyIUTh €€ pe3yIbTaThl.

(Bvicmynaenue yuauguxcs, oocycoerue peyabmamos pabomot)

®opmynupoBka BeiBoga: DotocuHTE3 — 3TO...

Yraekucabli ra3 + Boaa < rioko3a + KHCJIOpo/

A ceifdac naBaiiTe BepHEMCS K TeM TIPEITOIOXKEHUSIM, KOTOPbIE BbI CAETaIN
B Havasie ypoka. Kak Bumute, B iporiecce paboThl BbI YaCTMYHO TIOATBEPANIIN,
YaCTUYHO OTIPOBEPIJIM CBOU TIEPBOHAYAIbHBIE TUITOTE3bI, HO Y BaC MOSIBUJIMCH
COBEPIIIEHHO HOBBIE BOTIPOCHI, HA KOTOPHKIE, 51 HACIOCh, MBI OyleM UCKaTh
OTBETHI YK€ 3a paMKaMu ceroaHsiHero ypoka. Crnacu6o 3a pabdory.
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Cuenapuii 1aDopaTOpHOii pad0THI HA TeMy «/IpIXaHHe PaCTeHUiT»
(¢ ncnosb3oBanneM nudposoii 1adoparopun PASCO)

JearenbHOCTb

CTtpaHuubl npunoxeHnsa SPARKvue OBYHAIOLMXCS

Obyvaoupmecss OTKpbIBalOT Ha
KOMMbIOTEPE WV NnaHweTe
dann co cueHapvem paboTsl
3HAKOMATCS €€ Ha3BaHWEM.

Obyyaroumecs BbIMOAHSIOT 3a-
[aHva Ha nostopeHne. Tpeby-
eTcs Jatb onpenenexHve Tep-
MUHY «OblXaHne» 1 OTBeTUTb Ha
BOMPOC, MPOBEPAIOLLMI 0OLIME
3HaHVA 0OY4aIOLLIMXCS MO TEME.

||§ﬂ
|m

Obyvanummcst  HeobXoaNMO
BbIOpaTh M300paxeHua opra-
HU3MOB, Y KOTOPbIX OCYLLECTB-
Ng9eTcs  Npouecc  AplxaHus,
1 BNCaTb OTBETHI B COOTBETCT-
BYlOLLLEE NOME Ha cnanae.

» TUTE ETT
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ObyvalowmmMmes  HeobxoaMMo
chopmMynpoBarh Lienb 1 3aaa-
4m nabopaTopHor paboThl.

Ob6y4aiolwyecss  3HAKOMATCH
C NOPAOKOM MpoBeaeHNA na-

o |

e AR e R S, OopatopHoi paboThl, pacnpe-
sl o b CY UL Cie
2. AR 0 B ECTY, 51 BT PTG M LendioT PONN.
ium:pnmuu&:vmngmesr.mu
o

CUFNMEN UBLAGECA A VIAFRHCAE (43, JATVCTHT £ SCTERHRET.
T S YT AT (D DA

fias

'

ey
6. MGODSaMTE NCOT IS MIMERETSAL
1.

AT IR s

Obyyaloumecs coburpaloT aKe-
1 nepuMeHTasbHyl0  YCTaHOBKY

Hamins

KUCACPOAA g

Mno Cxeme.

e

A Obyvalowpmecss nNpoBoasT U3-
i MEpEHNST C MOMOLLbIO AaTy-

' KOB Kncnopoda u yrmekncnoro
raza. 3anvchbiBaloT peaynsTa-
TOB U3MEDEHNI,
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8. IEErE R S A B Obyqaiolwmecs  3HaKOMATCH
C NNaHOM NPOBEEeHVs OnbiTa,
A0Ka3bIBAIOLLIEr0 AbiXaHne ce-
MSH.

it

o 11w GO, § Y AT
T

Obyvaowpmecs nNpoBoasT U3-
MEpPEHVa C MNOMOLLBIO AarTdu-
KOB KICNOpoa W Yrneknucioro
raza. 3annchbiBatoT pesynsTarhl
N3MEPEHNI.

Obyqaoumecs GoOpMynmpyioT
BbIBOAbI 1 AenatoT 3ak/Ito4YeHne.
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