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IHosicHUTEJLHAA 3aAIIHCKA

Pabouvas mporpamMma o OMOIOTHUM COCTaBlieHa B cOOTBETCTBUU ¢ DeaepanbHbIM 3aKk0OHOM «O06 00-
pazoBanuu B Poccuiickoit @enepanun» ot 29.12.12 rona Ne273-®3, ¢ DenepaibHbIM TOCYIapCTBEH-
HBIM 00pa30BaTebHBIM CTAaHAAPTOM OCHOBHOTO 001Iero oopazoBanus [Ipukaz MunucrepcTBa oopaszo-
BaHus U Hayku Poccuiickoit ®eneparuu ot 17.12. 2010 r. Ne 1897, ¢ IIpukazom MunucTepcTBa 00pa-
30BaHus U Hayku Poccuiickoii ®enepannn «O0 yTBEpKIECHUN U TOPSAAKE OpraHU3aluy U OCYLIECTBIIE-
HUs 00pa30BaTeNIbHOM 1eATEIbHOCTH IO OCHOBHBIM 00pa30BaTeIbHBIM MIPOrpaMMaM Ha4allbHOTO O0IIe-
ro, OCHOBHOTO 00111eT0 1 cpenHero odmiero oopazosanus» ot 30.08.2013 r. Nel015, ¢ IIpukazom Mu-
HUcTepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparmu ot 31.03.2014 Ne 253 «O6 yTBepx)aeHUU
benepanbHbIX MepeyHel y4eOHUKOB, PEKOMEHIOBaHHBIX (JIOMYIIEHHBIX) K MUCIOJIb30BAaHUIO B 00pa3o-
BaTEJILHOM TIpOLIECCEe B 00Pa30BaTENbHBIX YUPEKICHHUIX, PEATH3YIOIINX 00pa30BaTeIbHbIC TPOrPaMMBbI
o011ero 00pa3oBaHus U UMEIOIINX TOCYJapPCTBEHHYIO aKKPEIUTALIHION.

Jannast pabouast mporpamMma o o6monoruu — 9 kiacc. «buosorusi. Beenenue B 001Iyr0 OHOIOTHIO»
MIOCTPOCHA Ha OCHOBE (h)yHJIAaMEHTAJILHOTO si/ipa COAep X aHUsl OCHOBHOTO o01iero o0pa3zoBaHus, Tpedo-
BaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTENbHOM MPOrpaMMBbl OCHOBHOTO 0011ero o0paso-
BaHUs, TpeOOBAaHUI K CTPYKTYype OCHOBHOI 00pa30oBaTeNIbHOM MPOrpaMMBbl, MPOMUCAaHHBIX B Denepanb-
HOM TOCYJIapCTBEHHOM 00pa30BaTEIIbHOM CTaHIAapTe OCHOBHOTO 00Iero oopasoBaHus, a Takxke Kon-
LENIUU TyXOBHO-HPABCTBEHHOTO Pa3BUTHSI U BOCHUTaHMs rpakaaHuHa Poccuu. B Heil Takke yuuThI-
BalOTCS OCHOBHBIC HJIEH W TIOJIOKCHHUS IPOTPaMMBbl Pa3BUTHS U (POPMHUPOBAHUS YHUBEPCATBHBIX y4eO-
HBIX JEUCTBUN OOydYarommxcs Ajs o0Imero oOpa3oBaHMsl, COOMIOAAETCS MPEEeMCTBEHHOCTh ¢ pabouei
nporpammoii - buonorus. 5 — 9 xnaccel: yuebHo-meroguueckoe nmocoodue/ coct. I'. M. [Nanpasesa. — M.
Hpoda, 2016 x YMK nog penakiueit npodeccopa, noktopa nenaroruueckux Hayk B.B.Ilaceunuka.

Pabouas npoepamma opuenmuposana na yweonux: Ilaceunuk B.B. buonorus: Beenenue B o0miyro
ouonoruto. 9 xin.: yueOnux/ B.B.Ilaceunuk, A.A.Kamenckuii, E.A. Kpukcynos, I'.I'.IlIBeroB. — 4-¢
u3., crepeorutt. — M.: [Ipoda, 2017. -288c.: ui.

3710 00yCIOBIEHO TEM, YTO AJIS TOCTHXKEHUSI 6a30BOr0 YPOBHS OHOJIOTMYECKOr0 00pa3oBaHus HEOO-
XOIMMO JOOHTHCS ONPEICICHHON 3aBEPIICHHOCTH 3HaHUI 00 YCIOBHAX CYIIECTBOBAHHUS JKU3HU, O pa3-
HOOOpa3uu OMOCUCTEM, 3aKOHOMEPHOCTAX JKUBOM MPUPOJIBI U O 3aBUCHMOCTSIX B €€ MpoIleccax U siBiie-
HUSX. XOTS B COJICP)KaHHE Kypca BKJIIFOUYCHBI OCHOBBI Pa3jMYHBIX OOJIacTell OMOJIOTHH, €ro OTIIHYaeT
[[ETOCTHOCTh, TTOCKOJIBKY TJIABHOW Heel SBISETCS BBIABICHUE 3aKOHOMEPHOCTEH MCTOPUUYECKOTO pas-
BUTHUS U Pa3HOOOPA3Ms )KU3HU Ha 3eMIie, B3aUMO3aBUCUMOCTH ITHUX SIBJICHUW U UX POJIA B KYJIbTYype Ue-
JIOBEUYECTBA.

Y4uTeIBast, 4TO mMpodiieMa 3KOJIOrHYecKoro o0pa3oBaHuUs MpUOOpeTa B HAIIK JHHU MEPBOCTEIIEHHOE
3HaYeHHUE, B MPOrpaMMe JaHHOTO Kypca CYIIECTBEHHOE MeCTO 3aHMMaeT TeMa «OCHOBBI SKOJOTHUY,
9KOJIOTMUECKUN aclIeKT BBEJECH U B JpyTrUe pas3zeiibl Kypca.

Lenu buonocuyeckozco 0bpazosanuss B OCHOBHOW 1TK0JIe HOPMYIHUPYIOTCS Ha HECKOJBKUX YPOBHSX!
rJI00ATEHOM, METANPEIMETHOM, JTUIYHOCTHOM W TIPEIMETHOM, a TaK)Ke Ha YpOBHE TpeOOBaHWUU K pe-
3yJlbTaTaM OCBOCHHUS COAEPKaHMs MPEIMETHBIX mporpamm. ['1obanbHbIe eIl OHONIOrMYecKoro oopa-
30BaHUS SBJISTFOTCS OOIIMMU TSl OCHOBHOM M cTapieid mkoyibl. OHU ONPeIesIOTCSl COIMATLHBIME TPE-
OOBaHUSAMHU U BKIIOYAIOT B ceOsI:

- CONMAJM3ANMI0 00yJaeMbIX KaK BXOXJICHHUE B MUDP KYJIbTYPHl U COIMATBHBIX OTHOIICHUH, obecrie-
YUBAIOIIee BKIIOUCHUE YUAIIUXCS B Ty WK UHYIO TPYIIY WX OOIIHOCTh — HOCUTENS €€ HOPM, IIEHHO-
CTEH, OCBaBaeMBIX B MPOIIECCE 3HAKOMCTBA C MHUPOM JKUBOMW TIPHUPO/IBI;

- mpuodIIeHHe K TIO3HABATENHLHOW KyIbType KaK CHCTEME MO3HABATENIbHBIX (HAYYHBIX) IEHHOCTEH,
HaKOIUIEHHBIX 00IIECTBOM B cpepe OHOIOTHIECKO HAyKH.

buonorudeckoe o6pa3oBaHue MPU3BAHO 00ECTICYHTh:

- OPMEHTANMI0 B CHCTEME MOPAJIHHBIX HOPM W I[EHHOCTEH: MPHU3HAHKWE BBICOKOW IIEHHOCTH JKH3HH BO
BCEX NPOSIBICHUSAX, 3/J0POBbsI CBOETO U APYTUX JIIOAEH; SKOJIOTUUYECKOE CO3HAHUE U BOCIIMTAHUE JTI00BU
K TIPUPOJIC;

- pa3BUTHE ITO3HABATEIFHBIX MOTHBOB, HAMPABJICHHBIX HA TIONy4YEHHE HOBOTO 3HAHUS O KUBOW MPUPO-
7Ie, TI03HABATEIHbHBIX KA4eCTB JIMYHOCTH, CBSI3aHHBIX C YCBOCHHEM OCHOB HayYHBIX 3HAHUH, OBJIaICHUEM
METOJIaMH MCCIIEAOBAHUS IPUPOABI, POPMUPOBAHUEM HHTEIUICKTYATbHBIX YMEHHI;




- OBJIajJleHUe KIIIOYEBBIMH KOMIIETEHTHOCTSIMH: Y4€OHO-TIO3HABAaTEIbHBIMU, HH(POPMAITMOHHBIMH, 1ICH-
HOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMY;

- ¢opmMupoOBaHHMeE y yHalIUXCS MO3HABATEIBHON KYJIbTYpPbl, OCBAUBAEMOM B MPOLIECCE IMO3HABATEIBHOU
JESTEeIbHOCTH, U 3CTETUUECKON KYJIBTYpbl KaK CIIOCOOHOCTH K 3MOLIMOHAIbHO-IIEHHOCTHOMY OTHOLIE-
HUIO K 00BbEKTaM >KUBOI TPUPO/IBL.

OT10op conep:kaHus B MporpaMMe IPOBEAEH C YYETOM KYJIbTYPOCOOOPa3HOIO MOJIX0Aa, B COOTBET-
CTBHM C KOTOPBIM YyYalllMecs JOJDKHBI OCBOMTH COAEp)KaHUE, 3HAUUMOe Uil (hOpMUPOBAHMS ITO3HABA-
TEJIbHOM, HPAaBCTBEHHON U 3CTETUYECKOM KYJIbTYpPbI, COXpAaHEHUS OKPYKaIOLIeH cpelibl U COOCTBEHHOIO
3J10pOBbS, AJIsl IOBCEIHEBHOM KU3HU U IPAKTHUYECKOH 1€ATEIbHOCTH.

[Toctpoenne yueOHOrO conmepkaHust Kypca Ouonornum cornacHo YMK mox pemakumeit
B.B.ITaceunuka ocyIecTBiIs€TCs OCIEA0BATENBHO JOIMKE OT OOLIEro K YaCTHOMY € Y4€TOM peayn3a-
LMY BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBA3€H. B OCHOBY I10JI0’KE€HO B3aMMOJIEHCTBUE HAYYHOTO,
I'YMaHUCTHYECKOI0, aKCHOJIOIMYECKOI0, KYJIbTYPOJIOrH4E€CKOr0, JMYHOCTHO-AESATEIbHOCTHOTO, HCTOPH-
KO-TIPOOJIEMHOT0, HHTEIPATUBHOT 0, KOMIETEHTHOCTHOT'O TIOAXO0/IOB.

ConeprkaHue Kypca HallpaBJeHO Ha (JOPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX AEHCTBUH, 0Oecreun-
BAIOIIMX PA3BUTHE NIO3HABATEIbHBIX U KOMMYHUKATUBHBIX KQUE€CTB JIMYHOCTHU. YUYalUeCs BKIIOYAOTCS
B NIPOEKTHYIO M MCCIIE0BATEIbCKYIO JIEITEIbHOCTh, OCHOBY KOTOPOM COCTaBIISIIOT TaKUe yueOHbIe Aeii-
CTBHSI, KaK: YMEHUS BUIETh POOJIEMBI, CTABUTH BOIIPOCHI, KIIaCCU(UIIUPOBATH, HAOIIOIATh, POBOIUTH
y4eOHbIe SKCIEPUMEHTHI, JeNaTh BBIBOJbI, OOBACHATh, JOKA3blBaTh, 3aLIUIIATh CBOM HJEH, JaBaTh
OTIpEJICIICHUS TTOHITUSAM, CTPYKTYPHPOBATh U JAp. YUalIMecs BKIIOYAIOTCS B KOMMYHHKATUBHYIO yueO-
HYIO JIeATENIbHOCTD, /1€ NMPeo0IaiatoT TaKUe €€ BHJIbl, KaK: YMEHHE MOJHO U TOYHO BBIpaKaTb CBOU
MBICJIH, apTyMEHTHUPOBATh CBOIO TOUKY 3pEHHS, paboTaTh B IPyIIIe, MPEACTABIATh U coo0maTh HHMOP-
MalMio B YCTHOM M MHCbMEHHON (hopme, BCTynaTh B JAuajor U T.A. JlaHHas JesTelbHOCTh CBsi3aHa C
BHEYPOUYHOM JIEATEIBHOCTBIO YHaIUXCSl.

OO0mas xapakrepucTuKa yueOHOro npeamera

Ilesas nporpamMmbl — pa3BUTh B NpoLecce OMOJIOTNYECKOro 00pa3oBaHMs MIKOJIbHUKOB ITOHUMaHNE
3aKOHOB M 3aKOHOMEPHOCTEH CYyIIECTBOBAHUS M Pa3BUTHS KUBOW MPUPOJIbI, @ TAKKE OCO3HAHUE BEJIU-
qaiiiel NeHHOCTH KHU3HH.

N3yuyenue 0M010rMH HANIPABJIEHO HA JO0CTUKEHHE CJIEYIOIIMX 3a1a4:
v OCBOEHHE 3HaHWIi O JKUBOU MPUPOJIE U MPUCYIINX €l 3aKOHOMEPHOCTSX
v OBJIAJICHHUs] YMEHUSIMH NPUMEHATH OHOJIOTHYECKUE 3HAHWs, paboTaTh ¢ GHOJOTHYECKUMU TIPUOO-
paMM, MHCTPYMEHTaMH, CIPaBOYHHKAMH, MPOBOAMTH HAOMIOJIEHHUS 32 OMOJOTHYECKUMHU OOBEKTaMH,
OMOJIOTrMYECKHE IKCIIEPUMEHTHI
v/ pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUYECKUAX CIIOCOOHOCTEN
v BOCIIUTaHWE IMO3UTUBHOTO LEJOCTHOTO OTHOIIECHUS K KUBOM TPHUPOJIE, COOCTBEHHOMY 3/I0POBBIO,
KYJIbTYpPBI IOBEJIEHUS B IPUPOJIE
v\ UCIOJIB30BaHUE IPUOOPETEHHBIX 3HAHUN M YMEHUI B IIOBCEIHEBHON JKU3HU.

3HaunTeabHOE MecTO B Kypce «OCHOBBI 001Iei OMOIOTHI» OTBEACHO JIAOOPATOPHBIM U MpPaKTHUYe-
CKUM paboTaMm, KOTOpbIE MO3BOJISIOT MOAKPENUTh TEOPUI0 HAOIIOAEHUSIMU U BBIMOJIHEHUEM INPOCTEi-
LIMX UCCIIEJOBAHUI CBOMCTB KMBON IIPUPOJIBI U COCTOSTHUS OKPY>KAIOIIEH CPEJIBI.

VYuurens B JaHHOM Kypce MOXKET IIMPOKO HCIOJIb30BATh YPOKH-3a4EThl, YPOKU-CEMHHAPBI, YPOKH-
JIEKIMH, YPOKU-KOH(PEPEHIIMH, YPOKHU POJIEBOM (MM 1€TI0BOM ) UTPBI U Jp.

Kypc o6mieit 6mosmorun Ha q0JDKeH OBITH HampaBiieH Ha (DOPMUPOBAHKE Y yUAITUXCS [IETOCTHOU CH-
CTeMbl 3HAHUI O *KMBOHM MPHUPOJIE, €€ OPraHU3aLUU OT MOJEKYJISPHOro A0 OuochepHOro ypoBHs, ee
ABOJIIOLMU. Y IIKOJIbHHUKA JTOJKHO OBITH CHOPMUPOBAHO OHMOIIEHTPUUYECKOE MUPOBO33PEHUE, OCHOBAH-
HOE Ha INyOOKOM IMOHMMAaHUHU B3aUMOCBSI3M 3JIEMEHTOB )KMBOM U HEKUBOM MPUPO/IbI, OCO3HAHUH YEJI0-
BeKa KaK 4aCcTU IPUPOJIbI, TPOTYKTa SBOJIOIMH KUBON MaTepuu.

[Tpu nzyuenun od1eit 6MOIOruK peKoMeHIyeTcst oopaiiate 0co0oe BHUMaHUE Ha TO, UTO KHUBAast Ma-
TepHsi — 3T0 ocobas (hopma JABMKEHUS MaTepuu Bo BceneHnHoi, ynpasisemas 3aKOHaMU, HECBOJIUMBbI-
MU K 3aKOHaM (pu3uku. OyHKIMOHUPOBAHHUE KUBOW MaTepUU MPUHIUIHAIBHO HEBO3MOXHO OMMCAThH
YpaBHEHUSIMH Ha OCHOBE 3HAHUS TOJBKO (PU3NYECKMX U XMMHUYECKHX 3aKOHOMepHocTel. JKuBoe oTiau-
YaeTcsl OT HEKMBOTO BO3HUKHOBEHHUEM, a TaK)Ke XpaHEHUEM, Ieperadyeld 1 pa3BepThiBaHMEeM HHpOpMa-
uuu. OnepupoBaHue OrPOMHBIMH OOBbeMaMu HH(POpPMAIMU BO3MOXKHO TOJIbKO Oylarojaps HaIU4duio



MHOTOYPOBHEBBIX HEPApXMUYECKH YCTPOCHHBIX YHPABISAIOMIUX CHUCTEM, CBOETO POJa KOMIIBIOTEPOB CO
CBOMMHM HOCHUTEJISIMU JTaHHBIX, S3bIKAMH MIPOTrPaMMHUPOBAHUS, TIEpeKItoueHueM nporpamm. [lonnmanue
3TOM CJIOKHOCTH KMBOM MAaTE€pPUU JOJHKHO COMPOBOXKAATHCS M IOHUMAHUEM TOTO, YTO ITyOOKOE h3yde-
HUE €€ BO3MOXKHO TOJIBKO C UCIIOJIb30BAHUEM HAayYHBIX METO/IOB U JIOCTHXKEHUHN pa3HbIX HAyK — (PU3HU-
KW, XUMHH, MATEMATHKH, THPOPMATHKH.

CrnenyeT ynenuTb BHUMaHUE POJIU TUIIOTE3bI B pa3BUTHH Ouonoruu. Heo6xoaumo oOpatuth BHUMa-
HUE HA TO, YTO HEKOTOPHIE OMOJIOTHYECKUE SBJICHHS (BOSHHUKHOBEHHE XKM3HH, MAaKPO3BOIIOIMOHHbIE
COOBITHS) HEBO3MOXKHO HAOJIO/IaTh HEMOCPEACTBEHHO, MOITOMY UX MPUXOAUTCS PEKOHCTPYHUPOBATH U
MPOBEPATH KOCBEHHBIMU METO/IaMHU.

[TporpamMma kypca 6uonoruu 9 Kinacca BKIIOUYAET B ce0sl BOMPOCH! MPOTrpamMMbl 00IIe00pa3oBaTeib-

HoM mikoJbl Juist 10— 11 kmaccoB. B Hell coxpaHeHbI Bce pa3fienbl M TEMbl, H3y4aeMble B CpeIHEH 00-
111e00pa30BaTENbHON IIKOJIE, OJHAKO COJEpKAHUE KaXJ0Tro y4yeOHOro OJOKa YHpPOIIEHO B COOTBET-
CTBUU C BO3PACTHBIMU OCOOCHHOCTSIMU y4alIUXCs U ¢ y4eTOM oOpa3oBaTesibHOTO ypoBHs. [Ipencrasie-
HO 3HAYUTEIHHOE YHCIIO Jab0opaTOpHBIX paboT, JEMOHCTpaIHii, 00JIETYalONIMX BOCTIPUATHE YI€OHOTO
Matepuaia. [locrnenoBarenbHOCTh N3yUeHUs MaTepuaia TakKe ClocoOCTBYEeT MHTErpaluu Kypca B CH-
cTeMy OMoJorHuecKoro o0pa3oBaHus, 3aBepiiaeMoro B 9 kiacce.
N3ydyenne OMONOrMUECKOro Marepuala IMO3BOJISIET peliaTh 3aJadyd 3KOJIOTUYECKOT0, ICTETUYECKOro,
MaTPUOTUIECKOTO, (U3UUECKOT0, TPYAOBOTO, CAaHUTAPHO-THTHEHUYECKOTO, IIOJOBOTO BOCIUTAHUS
IIKOJIbHUKOB. 3HAKOMCTBO € KpacoToil mpupoasl Ponunsel, e€ pazHooOpa3ueM u 60raTCTBOM BBI3BIBACT
YyBCTBO JIFOOBY K HEW M OTBETCTBEHHOCTH 3a €€ COXPAHHOCTh. YUaIIuecs JOKHBI XOPOIIO MOHUMATH,
YTO COXpaHEHHE ITOM KPACOThI TECHO CBSI3aHO C JAESATEIbHOCTHIO 4enoBeka. OHU JOJKHBI 3HATH, YTO
YeJIOBEK — YacTh MPUPOBI, €T0 KU3Hb 3aBHCUT OT HEE U OITOMY OH 0053aH COXPAaHUTH MPUPOIY IS
ce0s U MOCIEeAYIOUX MOKOJICHUH JII0IEH.

[TporpamMmma mpemycmarpuBaeT (GOPMUPOBAHHUE y YYAIIUXCS OOIMICYYeOHBIX YMECHHHM W HABBIKOB,
YHHUBEPCAIbHBIX CIOCOOOB JIEATEIHHOCTH U KIIFOUEBBIX KOMIIETEHIUI. B 3TOM HampaBieHUH NPUOPH-
TETHBIMH Il y4eOHOro mpeaMera «bronorus» Ha CTyleHH OCHOBHOTO OOIIEro oOpa3oBaHUs SIBISIOT-
csi: pacro3HaBaHue OOBEKTOB, CPaBHEHHE, KIIaCCU(PUKALIMS, aHAIIU3, OLICHKA.

[TpuHIMTIBL OTOOPAa OCHOBHOTO M JOMOJHHUTEIBHOTO COACPKaHUS B pabodyro MpOrpaMMmy CBSI3aHBI C
MIPEEeMCTBEHHOCTBIO 11eJIel 00pa3oBaHus Ha PA3IMYHBIX CTYMEHSAX M YPOBHIX 00Y4YEeHHUs], TOTUKON BHYT-
PHUIIPEIMETHBIX CBS3EH, a TAKXKE BO3PACTHBIMU OCOOCHHOCTSIMH PA3BUTHS yIAIIUXCS.

Cuctema ypoKOB OpUEHTHPOBAaHA HE CTOJIBKO Ha Mepesiayy «TOTOBBIX 3HAHUN», CKOJIBKO Ha (hOpMHU-
pOBaHUE AKTHBHOHM JIMYHOCTH, MOTHBHPOBAHHOW Ha caM000Opa3oBaHHE, 00JaJaronieid JOCTATOYHBIMA
HABBIKAMHU U TICUXOJOTHUYECKUMH YCTAHOBKAMH K CaMOCTOSITEIbBHOMY TOUCKY, OTOOpY, aHAIU3y U HC-
M10JIb30BAHUIO UH(DOPMAIIUH.

Nzyuenne kypca «OO011ast OMOIOTHs» OCHOBBIBAETCS HA 3HAHUAX YYalIUXCS, TTOJYYCHHBIX TIPU U3Y-
YEeHUU OMOJIOTUYECKUX AMCIIUIUIMH B OCHOBHOM IIKOJIE TIO0 00111€00pa3oBaTesIbHBIM MTporpammam. M3y-
YeHHe npeamera 0a3upyercs U Ha 3HaHUAX, TPUOOPETEHHBIX Ha ypOKaX XUMUH, (GU3UKHU, UCTOPHUH, PU-
3MYEeCKON U SKOHOMUYecKo# reorpaduu. Cam mpeaMeT sSBiseTcs: 0a30BbIM TSI psifa CIIEIHATbHBIX JTUC-
[UIUTMH, U3y4aeMbIX (DaKyIbTaTMBHO WJIM MHBIM O0pa3oM B COOTBETCTBUU C MPO(ECCHOHATBLHON Opu-
eHTaluen 001eo0pa3oBaTeIbHOTO YUPEXKICHUS.

Jlnisi moBbIIIEHUsT 00pa30BaTEIbLHOIO YPOBHS U IMOJYYEHHs HABBIKOB 10 MPAKTUYECKOMY HCIOJb30-
BaHUIO TOJyYCHHBIX 3HAHWN MPOTPaMMON IMperycMaTpUBAETCS BBITOJHEHHE psla JJaDOpaTOPHBIX pa-
00T, KOTOpBIE IPOBOJATCS MOCIE MOAPOOHOTO HHCTPYKTAXa U 03HAKOMJICHHSI YYAIIUXCS C YCTaHOBJICH-
HBIMH TIPAaBUIIAMH TEXHUKH O€30MTaCHOCTH.

MecTo npegmera B yueOHOM IVIaHe

®denepanbHbIil 0a3UCHBIN yueOHBIN TUTaH JUIsl 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepa-
i oTBoAMT 204 yaca A 00s3aTeabHOr0 U3y4eHus: OMOJIOTMM Ha CTYIEHH OCHOBHOTO 0011ero oopa-
3oBaHMs1. B ToM uncie B 9 kiracce 68 yueOHBIX 4acoB U3 pacueTa 2 y4eOHbIX yaca B Henenmo. V3 Hux 4 4
Ha KOHTPOJIbHBIE paboTHl, 2 4. Ha MpoBepouHble padoThl, 10 4. Ha TecTUpoBaHue, 34 1abOpaTOpHBIE pa-
00THl, 4 4. IpakTUYecKue padboThl, 2 4 pe3epB.



JIMYHOCTHBIE, MeTanpeAMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThl 0CBOCHUSI YUeOHOr0 mpeaMeTa
buoJorus, kypca «Beenenue B 0011y10 0M0JI0TMI0»

JledaTenbHOCTh 00pa30BaTEIbHOIO YUPEXKIEHUS B 00yuyeHHH OMOJIOTUH 10JIKHA OBbITh HalpaBjeHa Ha
JOCTIDKEHHE 00YUJaIOMMMUCS CIEAYIOIUX JJUYHOCTHBIX Pe3yJIbTaToB:

1) ¢bopmupoBaHHe OTBETCTBEHHOI'O OTHOLICHMS K YYEHHIO, TOTOBHOCTHM M CIIOCOOHOCTH 00yuaro-
IIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO U MO3HAHUIO, OCO-
3HaHHOMY BbIOOpY M IOCTPOEHUIO JalbHEHIIEeH MHIUBHUyalbHON TpaeKTopuu oOpa3zoBaHMs Ha Oase
OpHEHTAIH B MUpe npodeccuii 1 mpodecCuOHATBHBIX MPEANOYTEHUH, C YI€TOM YCTOMYUBBIX MO3HA-
BaTEJIbHBIX UHTEPECOB;

2) ¢popMHpOBaHUE LIEIOCTHOTO MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BH-
THS HAYKU U OOILLECTBEHHOW MTPAKTUKHU, YIUTHIBAIOLETO COLUATBHOE, KYJIbTYPHOE, I3bIKOBOE, TyXOBHOE
MHOIr0oo0pa3ue COBPEMEHHOro MHpa; (OpMUPOBAHHE OTBETCTBEHHOIO OTHOLIEHUS K YYEHHIO, TOTOBHO-
CTH ¥ CIIOCOOHOCTH YYaIMXCSl K CAMOPa3BUTHIO U CaMOOOpPA30BaHMIO HA OCHOBE MOTHBAIIMHM K 00y4e-
HUIO U [03HaHMIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHHUIO JalbHEHIIEeH MHAMBUIYAIbHON TPaeKTOPHU
oOpa3zoBaHus Ha 0aze opueHTaUnu B MUpe npodeccuii 1 mpodecCHOHANBHBIX MPEANOYTEHUH, C yIeTOM
YCTOWYMBBIX 1103HABATEIbHBIX HHTEPECOB;

3) ocBOeHUE COLMaIbHBIX HOPM, IIPaBUJI MIOBEJCHHUS, poJiel U (OpM COLIMATbHON KU3HU B IPYIIAX U
cooO1iecTBax, BKJIIOYask B3pOCible U COLUAIbHBIE COOOIECTBA; YYacTHE B LIKOJILHOM CaMOYIpaBJIeHUN
1 OOIIECTBEHHOH KM3HM B TPE/IETax BO3PACTHBIX KOMIETCHIUN C y4ETOM PErHOHAIBHBIX, STHOKYIIb-
TYPHBIX, COLIUAIBHBIX 1 SKOHOMHUYECKUX OCOOCHHOCTEH;

4) pa3BUTHE CO3HAHUS U KOMIIETEHTHOCTU B PELIEHUH MOPAJIbHBIX IPOOJIEM HA OCHOBE JIMYHOCTHOTO
BbIOOpa; (hOPMUPOBAHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTI'O MOBEAEHUS, OCO3HAHHOI'O U OTBET-
CTBEHHOT'O OTHOLIEHMSI K COOCTBEHHBIM IOCTYIIKaM;

5) 3HaHKE OCHOBHBIX IPUHIIMIIOB U IPAaBUJI OTHOLIEHUS K KUBOW MPUPOJIE, OCHOB 3JI0pOBOro o0pasa
KHU3HH U 37J0POBbE-COEPErarouX TeXHOJIOTHIA;

6) peasinzaiusi yCTaHOBOK 310pOBOr0 00pa3a *KHU3HH;

7) chopMHpPOBAHHOCTH [TO3HABATENbHBIX HHTEPECOB U MOTHUBOB, HAIIPABJIEHHBIX HA N3Y4YEHUE KUBOI
IPUPOJIbl; UHTEJUIEKTYaJIbHBIX YMEHUH (JOKa3bIBaTh, CTPOUTh PACCYKICHUS, aHAJIM3UPOBATh, CPABHU-
BaTh, JI€JIaTh BBIBOJBI U JIP.); SCTETUUECKOTO OTHOILIEHUS K KUBBIM OOBEKTaM.

MertanpeaMeTHBIMH pe3yJIbTaTaAMH OCBOCHUS BBITYCKHUKAMU OCHOBHOM ILIKOJIBI IPOTPaMMBbI 1O
OMOJIOTUH SIBJISIOTCSL:

1) yMeHne caMOCTOSATENIBHO OIPEEIIATh eI CBOEr0 00y4eHus], CTaBUTh U (POPMYIHPOBATH IS Ce-
0s1 HOBBIE 33J]aul B yu€Oe 1 MO3HaBaTEeJIbHOM 1eATeIbHOCTH, Pa3BUBATh MOTHBBI U UHTEPECHI CBOEH TO-
3HABATEJILHOU JEATEIBHOCTH;

2) yMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh MYTH JOCTHKEHUS LeJIel, B TOM UYUCIE albTepHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (HheKTUBHBIE CIIOCOOBI pelIeHUs Y4eOHbIX U TO3HABATENbHBIX 33/1a4;

3) yMeHue COOTHOCHUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOEH JEATENbHOCTH B MPOLIECCEe JOCTHKEHUS pe3yibTara, ONpelesaTh CIocoObl IEHCTBUIA B paMKax
MIPEJIOKEHHBIX YCIOBUN U TpeOOBaHUIl, KOPPEKTUPOBATH CBOM JEHCTBHS B COOTBETCTBUH C U3MEHSIO-
LIEHCs CUTYyaluen;

4) yMeHuUe OlLIEHUBATh MPABUIBLHOCTDH BBINOJIHEHUS y4eOHOU 3a7jaun, COOCTBEHHbIE BOZMOXKHOCTHU €€
peleHus;

5) BlajeHHEe OCHOBAaMHM CaMOKOHTPOJIS, CAaMOOLICHKH, MPUHATUS PELICHUH U OCYIIECTBIEHUS OCO-
3HaHHOT'O BBIOOpa B yueOHOI U O3HABATEIIbHOM JIeITEIbHOCTH;

6) yMEHHE ONPENeIATh MOHATHUS, CO3/1aBaTh 00OOIIEHNUS, YCTaHABIMBATh AHAJIOTHH, KJIacCU(DHUITPO-
BaTh, CAMOCTOSITEJIbHO BHIOMPATh OCHOBAHUS M KPUTEPUM I KIACCU(PHUKAIMM, YCTaHABIMBATh MpPH-
YUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE pacCyKJEHUE, yMO3akKiIoueHne (MHAYKTUBHOE, Je-
JTYKTUBHOE U 110 aHAJIOTUU) U JIeNIaTh BHIBOJIBI;

7) ymeHue co3naBaTh, IPUMEHTh U MPeoOpa30BbIBATH 3HAKU U CHMBOJIbI, MOJIETIN U CXEMBI JJIs pe-
IIeHUs1 y4eOHBIX U MTO3HABATENIbHBIX 33/1a4;

8) CMBICIIOBOE YTEHHE;



9) yMeHHe OpraHM30BbIBaTh y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEPCTHHUKAMHM, paboTaTh MHAMBUAYAIBHO U B TPYIIE: HAXOAUTH OOIlee pelleHrue U pa3pemiaTs KOH-
(IMKTHI HA OCHOBE COTJIACOBAaHUS MO3UIUHN U y4éTa MHTEpPEeCcOB, (HOPMYyIUpPOBATh, APTyMEHTHPOBAThH U
OTCTauBaTh CBOE MHEHHUE;

10) ymeHue 0CO3HaHHO HUCIIOIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3a7aueii KOMMYHUKAIIUU
IUIS BBIPAXKEHHsI CBOMX YYBCTB, MbICIICH U OTPEOHOCTEM, MIIaHUPOBAHUS U PETYJISIUU CBOCH JIesATeNb-
HOCTH; BIaJICHUE YCTHOM U IIMCbMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

11) popmupoBanue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOIb30BAHMUSL.

IIpeaMeTHBIMHU pe3yIbTaTaAMU OCBOCHHS BBITYCKHUKaMU OCHOBHOM LIKOJIBI IPOTPAMMBI 110 OHOJI0-
THU SBISIFOTCS:

1) dbopmupoBaHue cucTEMbl HayYHbIX 3HAHUN O >KUBOM MPUPOJE M 3aKOHOMEPHOCTAX €€ pa3BUTHUSA,
HCTOPUYECKH OBICTPOM COKpAIICHWU OMOJIOTHYECKOro pa3sHooOpas3usi B Onocdepe B pe3yabTare jaes-
TEJIHHOCTHU YeJIOBEKa JJIsl CO3/IaHus €CTECTBEHHO-HAYYHON KapTHUHBI MUDA;

2) popMupoBaHue nMepBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUH 0 OMOIOTHYECKUX 00b-
€KTaX, Mpolleccax, SBICHUSIX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHOJOTHYECKUX TEOPUAX, IKOCHUCTEM-
HOW OpraHM3alUy JKU3HHU, O B3aHMOCBSI3U JKUBOTO U HEXKHUBOTO B Omocdepe, HACIEACTBEHHOCTH U W3-
MEHYHMBOCTH; OBJIaJICHUE MOHATUIHHBIM anapaToM OUOJIOTUH;

3) npuoOpeTeHne OnbITa UCIOIB30BAHUS METOI0B OMOJIOTHYECKON HAYKU U TTPOBEACHUS HECIOKHBIX
OMOJIOTMYECKHUX SKCIIEPUMEHTOB JIJISl U3YUYCHHS KUBBIX OPTAaHU3MOB M YENIOBEKa, IPOBEICHUE IKOJIOTH-
9YEeCKOr0 MOHUTOPHHTA B OKPY’KAIOIIEH cpese;

4) dopMupOBaHHE OCHOB SKOJIOTMYECKON IPAMOTHOCTHU: CIIOCOOHOCTH OLIEHUBATh MOCIEACTBUS ACs-
TEJIBHOCTHU YENIOBEeKa B MPHUPO/IE, BIUAHUE (DaKTOPOB PUCKA HA 3I0POBHE YEIOBEKA; BHIOUPATH IIE€TIEBbIC
U CMBICJIOBBIE YCTAHOBKHM B CBOMX JEHCTBHUSX M MOCTYIKAX MO OTHOIICHUIO K KUBOH MPHUpOAE, 310PO-
BBIO CBOEMY M OKPYXXAIOIINX; OCO3HAHUE HEOOXOIMMOCTH JEHCTBUI IO COXpaHEHHIO OMopa3zHoo0pas3us
Y IPUPOJIHBIX MECTOOOUTAHUHN BUIOB PACTEHUHN U )KUBOTHBIX;

5) ¢dopMupoBaHUE MPEICTABICHUA O 3HAYEHUU OMOJIOTHYECKUX HAyK B PEHICHUH MpoOJeM paiuo-
HAJIBHOTO MPUPOAOIOIB30BaHUS, 3AIUTHI 3I0POBbA JIFOJICH B YCIOBUSAX OBICTPOTO U3MEHEHUS HKOJIOTH-
YECKOT0 KaueCTBa OKPYKAIOMIEH CpPeIbl;

6) ocBoeHue MPUEMOB OKa3aHMs MEPBOM MOMOIIM, PAllMOHATBHONW OpPraHM3allMd TPyAa W OTHbIXa,
BBIpAIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTCHUN M JOMAIIHUX KUBOTHBIX, YX0/Ia 32 HUMHU.

Conep:xanue yueOHOro npeamera

1. BBenenue B ocHOBBI 0011€eii Onosorun (3 4.)

buonorus — Hayka o xuBoM mupe. PazHooOpasue u ob1ue cBOHCTBa XKUBBIX OpraHu3MoB. [Ipu3znaku
KHUBOT'0: KJIIETOUHOE CTPOEHHE, OOMEH BEUIECTB U MPEBPALICHUE YHEPTUH, Pa3IpaKMMOCTh, TOMEOCTA3,
pOCT, pa3BUTHE, BOCIIPOM3BEJCHUE, BHXKEHUE, afganTtanus. MHorooOpasue (GopM >KH3HH, X POJIb B
MIpUpoJie. YPOBHH OPraHNU3aLUU )KUBOU MPUPOJIBI.

Jemoncmpayuu
[TopTpeThl ydeHbIX, BHECIIUX 3HAUUTENbHBIN BKJIa/l B pa3BUTHE OMOIOIMYECKON HAYKH.

Ilpeomemmnuie pesynomamaol
Yuawuecs oondicnol 3namo:
- CBOMCTBA JKHUBOTO;
- METO/Ibl HCCIIeI0BaHUs OMOJIOTUH;
- 3HaYeHHEe OMOJIOTUYECKUX 3HAHUHN B COBPEMEHHOM JKU3HU.

Yuawuecs oondrcnvl umems npeocmagnenue:
- 0 OMOJIOTHH, KaK HayKe O )KMBOH MPHUPOJIE;
- 0 MHOT000pa3uu KU3HEHHBIX (OpM;
- 00 ypOBHEBOI1 OpraHM3alUH KUBOW MIPUPOIBI.

2. MoJiekyJIsIpHBIii M KJIeTOYHbII YpoBHH (24 4.)

Kpartkuit 3kckypc B UCTOpHIO M3ydeHMs KIeTKH. [{uronorus — Hayka, u3ydaromas kietky. Kierka
KaK OCHOBHAsl CTPYKTYpHasi U (yHKLIMOHAJIbHASA €JUHMIIA OPraHU3MOB. Pa3zHooOpa3ue KIeTOK: dyKapH-
OTbl U TPOKAPUOTHI, aBTOTPOPBI U TeTepoTpodbl (Ha MpUMepe CTPOEHUS KIIETOK JKUBOTHBIX M pacTe-



Huil). Bupycsl — HekileTouHas Gopma Ku3HH. XUMUYECKUN COCTaB KIETKH: HEOPraHUYECKHE U OpraHu-
YyecKHue BElIecTBa, UX pazHooOpasue u cBoiicTBa. Boja u e€ ponib B KieTKax. YTIeBOIbI, JKUPBI U JTUIU-
nel. benku, amuHokucnoTel. CTpyKTypa U GyHKIMU OETIKOB B KieTKe. DepMEHTHI, UX POJIb.

HyxnenHnoBbie KUCIOTHI, X CTpyKTypa u (yHkiuu. Mexanusm camoyzasoenust JIHK. Crpoenue
kinetku. Ctpoenue u QyHkuun siapa. CtpoeHue xpomocoM. L{uTornasmMa u OCHOBHBIE OPraHOUIBI, MX
¢byskun B kiierke. OOMEH BeUIeCTB U IMPEBpAIICHHE YHEPTHH — OCHOBA JKU3HENEATEIbHOCTH KIETKH.
buocunTtes 6enka B kieTke. buocunres yriaeBooB B kieTke (poTrocunres).

Ponp nurmenTa xnopoduia. Kocmuueckast ponib 3e1€HbIX pacTeHuil. ObecredeHne KIeTKH YHepru-
eil B mporiecce apixanus. Bo3aelicTBue pakTopoB BHELIHEH CpeIbl Ha MPOLECCHI B KIIETKE.
Jemoncmpauusn
CxeMbI CTpOEHHUs MOJIEKYJI XUMUYECKUX COETMHEHUM, OTHOCAIIUXCSI K OCHOBHBIM I'PYIIIIaM OpraHuye-
CKHUX BEILECTB.

Ilpeomemmnoie pesyromameot:

Yuawuecs oonicnwr:

- 3HaTh COCTaB, CTPOEHUE U (PYHKIIMHU OPraHMYECKHUX BEIIECTB, BXOSALINX B COCTAB KHUBOTO;

- IMETh NIEPBOHAYAIIbHBIE CUCTEMATU3UPOBAHHBIE IIPEACTABICHUS O MOJIEKYJISIPHOM YPOBHE OpraHHU3a-
[[UU )KUBOT0, O BUPYCaxX KaK HEKJIETOYHBIX (JOpMax >KU3HU;

- IOJIY4YUTb OMBIT UCIOIb30BAHUS METOA0B OMOJOTNYECKON HAyKH U ITPOBEIECHUS HECIOKHBIX OMOJI0-
THYECKHUX KCIIEPUMEHTOB ISl U3yYEHUS CBOMCTB OPraHNYECKUX BEIIeCTB U (YHKIUI (PEpPMEHTOB KaK
OMOJIOTHYECKHUX KaTaJIH3aTOPOB.

emoncmpauusn

Monens knetku. MukpornpenapaTbl MUTO3a B KJIETKaX KOPEIIKOB JyKa; XpoMocoM. Mojeinu-
anIUIMKalUU, WUTFOCTPUPYIOLIUE ACJIEHUE KIIETOK.

Jlabopamopuvie pabomot

1. Pacmenienue nepokcuaa Bogopoia GepMeHTOM KaTana3on

2. PaccmarpuBaHue KJI€TOK OaKkTepHii, TpHOOB, PACTEHHUH 1 )KUBOTHBIX 0] MUKPOCKOIIOM.
IIpeomemnmnoie pezynomamot

Yuawuecs oondrcuvl 3name:

- OCHOBHBIE METO/Ibl U3YUECHHUS KIIETKU;

- 0COOEHHOCTHU CTPOEHUS KJIETKH 3YKapHUOT U NPOKapHUOT;

- (DyHKIIMM OPTaHOMJIOB KIICTKHU;

- OCHOBHBIE MOJIOKEHUS KIETOYHON TEOPHH;

- XUMUYECKHH COCTAB KJIETKH.

Yuawuecs oonocuvr umems npeocmasnenue:

- 0 KJIETOYHOM yYpOBHE OpPraHU3aluU KUBOTO;

- 0 KJIETKE KaK CTPYKTYpHOU U (PyHKIIMOHAIbHOM €TUHUIIE )KU3HU;

- 00 0OMeHe BeIIeCTB U MpeBpallleHNe SHEPIH KaK OCHOBE JKU3HEAEATEIbHOCTH KIETKH;

- 0 pOCT€, Pa3BUTUU U )KU3HEHHOM LIHUKJIE KIIETOK;

- 00 0COOEHHOCTSIX MUTOTHYECKOTO JIEJIEHUS KIETKH.

Yuawuecs oondcuvt nonyuums onvim:

- HCTOJIb30BAHUS METO/I0B OMOJIOTHUECKOM HAYKU U MPOBEICHHS HECIOKHBIX OMOJIOTMUYECKUX IKCIIe-
PUMEHTOB ISl U3YUYEHHUSI KJIIETOK )KMBBIX OPraHU3MOB.

3. OpranusMeHHbIii ypoBeHb (13 4.)

Bbecrnonoe u nonoBoe pazmMHoxxeHue opranu3mMoB. [lonoseie kinetku. Omnogorsopenue. MuauBuayaib-
HO€ pa3BUTHE OpraHU3MoB. buorenerndeckuil 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH II€pEAAYN HACIE-
cTBEeHHOU MH(popMaluu. ['eHeTrueckas HenpepbIBHOCTD KU3HU. 3aKOHOMEPHOCTU U3MEHUYUBOCTH.
OHToreHes u ero 3Tarbl. IMOPHOHAIBHOE U MTOCTAIMOPHOHATILHOE pa3BUTHE OPraHn3MOB. BriusHue
(akTOpOB Cpeibl HA OHTOTEHES.

Hemoncmpavyusn

Muxkponpenapatsl SHIIEKIETKA U CIEPMaTO30M/1a )KUBOTHBIX.

Ilpakmuueckue padomut

1. Pemenue reHeTHUECKHUX 33/1a4 HA MOHOTUOPHUIHOE CKPEIITUBAHUE.

2. PemieHune reHeTHyecKHx 3a/1a4 Ha HacJel0BaHWE MPU3HAKOB IPU HETIOJHOM JTOMHUHUPOBAHUH.

3. Pemenne reHeTnyeckux 3a/1a4 Ha IUTHOPHIHOE CKPEIIIMBAHUE.



4. PemeHue reHETHUECKUX 33J]au Ha HACIIEOBAaHHE TPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
Ilpeomemmnoie pe3yromamul

Yuawuecs dondcner 3name:

- CYIIIHOCTh OMOT€HETHYECKOTO 3aKOHa;

- OCHOBHbBIE 3aKOHOMEPHOCTH II€pe/laul HacleICTBEHHON HH(popMaIum;

- 3aKOHOMEPHOCTH U3MEHYNBOCTH;

- OCHOBHBIE METO/IbI CEJIEKIINU PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB;

- 0COOCHHOCTH Pa3BUTHUS MOJIOBBIX KJIETOK.

Yuawuecs donorcnol umems npeocmasnenue:

- OPraHW3MEHHOM YPOBHE OpPTraHU3aIlUH KUBOTO;

- 0 Meiio3e;

- 00 0COOEHHOCTSIX MHAWBUAYAIBHOTO Pa3BUTHSI OPraHU3MOB;

- 00 0COOEHHOCTSX OECIIONIOro M MOJIOBOTO Pa3MHOKEHHSI OPraHH3MOB;

- 00 OIJIOJJOTBOPEHHUH U €T0 OMOJIOTHYECKON POJIH.

Vuawuecs 0ondicnol nonyuums onvim:

MCTIOJIb30BAHUS METOIOB OMOJIOTHYECKOM HAyKH ISl M3y4EeHHUS KIJIETOK )KUBBIX OPTaHU3MOB.

Pa3znen 4. [lonyassuuoHHo-BU10BO#i YpoBeHb (8 4.)

Bupn, ero kpurepun. Ctpykrypa Buza. Ilpoucxoxnenne BunoB. Pa3BuTre 3BOIIOLMOHHBIX IIPEICTABIIC-
Huil. [lomynsmus - anemMeHTapHas erHuIa dBoIoIUH. bopb0a 3a cyniecTBOBaHHE U €CTECTBEHHBIH OT-
60p. DKoJlorus Kak Hayka. DKoJoruueckue (pakTopbl U yCIOBUS CPEIbI.

OcCHOBHBIE MOJOXKEHUS TEOPUU FBOIONMHU. [IBUKYIIME CUIIBI DBOJIIOLUMU: HACJIECTBEHHOCTh, U3MEHYH-
BOCTb, 00pb0a 3a CyliecTBOBaHHE, €CTECTBEHHbIH 0TOOp. [Iprcoco61eHHOCTh U €€ OTHOCUTEIbHOCTD.
HckyccrBennsiit otoop. Cenexuus. OOpa3oBaHue BUIOB — MHKPOIBOIIONHS. MaKpO3BOIIOLIHS.
Hemoncmpauyusn

['epOapun, KOJUIEKIINU, MOJICIH, MYJISDKU PAaCTCHUN M )KUBOTHBIX. JKUBBIE pacTeHHUS U )KUBOTHBIC. [ ep-
0apHuM U KOJUIEKLIUH, UIUTIOCTPUPYIOIINE U3MEHUUBOCTh, HACIECTBEHHOCTh, IPUCIIOCOOIEHHOCTS, pe-
3yJIbTaThl HICKYCCTBEHHOTO OTOOpA.

Jlabopamopnuvie pabomot

3. Uzydenume Mop(hoIOrHIecKoro KpuTepus BU/IA.

IlIpeomemmnuie pesynomamaol

Yuawuecs oondicnol 3namo:

- KPUTEPHUH BHUJIA U €TO NOMYJISALUOHHYIO CTPYKTYPY;

- BKOJIOTHYecKHe (PaKTOPBI U YCIOBUS CPEJIbI;

- OCHOBHBIE NOJI0KeHU Teopun dBomonuu Y. /lapsuHa;

- IBUKYIIIUE CUJIBI IBOJIIOLINH;

- IyTU JOCTHXKEHUsI OMOJIOTMYECKOro mporpecca.

Yuawuecs oondicnvl umems npeocmagnenue:

- 0 MIONYJIALMOHHO-BUIOBOM YPOBHE OPTraHU3allMN KHUBOTO;

- 0 BHJIE U €0 CTPYKTYpE;

- 0 BJIMSIHUM DKOJIOTMUECKHUX YCIIOBUM HAa OPraHU3MBL;

- 0 IPOMCXO0K/IEHUU BUIOB;

- 0 Pa3BUTHH JBOJIIOIIMOHHBIX MPEJCTABICHU;

- O CUHTETUYECKON TEOPUH IBOIOLINU;

- 0 MIONYJISILMU KaK 2JIEMEHTAPHON €MHUIIE YBOJIIOLINH;

- 0 MUKPOJBOJIIOLUY;

- 0 ME€XaHH3Max BU000pa30BaHUs;

- 0 MAaKpO’BOJIFOIIMH U €€ HAIPABJICHUSIX.

Yuawuecs oondicnol nonyuums onvim:

- HCII0JIb30BAHUS METOJI0B OMOJIOTMYECKON HAYKU U TPOBEJCHHS HECTIOKHBIX OMOJIOTHUECKUX dKCIIe-
PUMEHTOB JUI U3y4eHHsI MOP(HOIOTHIECKOTO KPUTEPHUS BHJIOB.

Pa3znen 5. Dxocucremuslii ypoBens (6 4.)



buorenos. Dxocucrema. buoreonenos. Bzanmocss3s nomyrnsnuii B 6uoreonenose. Llenn nuranus. O6-
MEH BEIIeCTB, MOTOK U MpeBpalleHre YHeprun B Ouoreorenose. MickyccTrBeHHbIE OMOIIEHO3bI. DKOIOT U-
YyecKas CyKIIeCCHsI.

Hemoncmpayusn

Komnnekuun, WnTiocTpUpyOIIHe YKOJIOTHYECKHE B3aUMOCBSI3H B OMOTeoIIeHO3ax. Moen 3KOCHCTEM.
dotorpaduu 3xocuctemM TBepckoit o0IacTH.

IKcKypcuu

buoreonenos napka.

IlIpeomemmnuie pesynomamol

Yuawuecs oonxcnvl 3nams:

- KpUTEPHH BUJIA U €T0 MOMYJISIIHOHHYIO CTPYKTYPY;

- 9KOoJIOTHYecKre (DaKTOPHI U YCIOBUS CPEJIbI;

- OCHOBHbIE MOJIOXKeHUS Teopun sBommonuu Y. JlapuHa;

- IBIDKYIIIUE CHIIBI HBOJIIOIUU;

- yTH TOCTH>KEHUSI OMOJIOrMYECKOro Iporpecca.

Yuawuecs 0onxcnvl umems npedcmasnenue:

- 0 MOMYJISALMOHHO-BUIOBOM YPOBHE OpPraHU3allUU KHBOTO;

- 0 BUJIE U €0 CTPYKTYpE;

- O BJIIMSIHUM SKOJIOTMYECKUX YCIOBUN HA OPTaHU3MBI;

- O IPOUCXOKICHUH BUJIOB;

- 0 Pa3BUTHH SBOJIIOIIMOHHBIX MPECTABICHUN’;

- O CHHTETUYECKON TEOPUHU IBOJIOINU;

- 0 MOMYJISALMU KaK 3JIEMEHTApHOU €MHHIIE IBOJIIOIIHH;

- 0 MUKPOJBOJIIOIUY;

- 0 MEXaHU3Max BUA000pa30BaHUS;

- 0 MAaKpOdBOJIIOIIMHU U €€ HAIIPABJICHHSIX.

Yyawuecs oonscnol nonyuume onvim:

- UCTIOJIb30BaHMs METO/I0B OMOJIOTMYECKON HAYKH M MPOBEICHUS HECTIOKHBIX OMOJIOTHYECKUX IKCIIE-
PUMEHTOB ISl U3YYEeHHS] MOP(POJIOTUUECKOTO KPUTEPUSI BUJIOB.

Pa3nen 6. Buocgepusiii ypoens (12 4.)

Bbuocdepa u ee cTpykTypa, CBOWCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BemmecTB 1 SHEpTHH B buocdepe.
Dkonoruyeckrue Kpu3nuchl. OCHOBBI pallMOHATIBHOTO TPUPOIOTIOIH30BAHHMS.

Bo03HHKHOBEHHUE U pa3BUTHE KU3HH. B3IIIsIbl, THIIOTE3BI M TEOPUU O MIPOMCXOXKICHNUH KU3HH. KpaTkas
UCTOPHS Pa3BUTHUS OPTraHUYECKOro MUpa. Jloka3aTenbCcTBa 3BOIIOIHH.

Hemoncmpavyusn

OxaMeHeNoCTH, OTIEYaTKH, CKEJIEThI TO3BOHOYHBIX KHBOTHBIX.

Ilpeomemmnuwie pesyromamul

Yuawuecs 0ondcnvl 3names:

- OCHOBHBIE TUTIOTE3bl BOSHUKHOBEHHUS KH3HH Ha 3eMJIE;

- 0COOEHHOCTH aHTPOIIOTEHHOTO BO3/IeiicTBHE Ha Orocdepy;

- OCHOBBI PAIlMOHATBHOTO MPHPOIOTIOIE30BAHMS,

- OCHOBHBIE 3Tallbl Pa3BUTHUS JKU3HH Ha 3eMIIe.

Vuawuecs oondcHvl umems npedcmagieHue:.

- 0 Ouoc(hepHOM ypOBHE OpraHU3ALMH KUBOTO;

- 0 cperooOpa3yroIIeH e TeTFHOCTH OPTaHI3MOB;

- 0 B3aMMOCBSI3H KUBOTO M HEXKUBOTO B Onocdepe;

- 0 KpyroBOpOTE BEIIECTB B Ouochepe;

- 00 »BOIOIIMH OHOChEPHI;

- 00 PKOJIOTMYECKHUX KpU3UCax;

- 0 Pa3BUTHUH NPEACTABICHUN O IPOUCXOXKICHUHN KU3HU U COBPEMEHHOM COCTOSIHUH MTPOOIIEMBI;

- 0 IOKa3aTeIhCTBAX SBOJIOIINH;

- 0 3HAUYECHHH OMOJIOTMYECKUX HAYK B PEIICHUH MPOOIEM PallOHAIBLHOTO MPUPOIOTIONB30BAHUS, 3aIH-
TBI 3JI0POBbSI JIFOJICH B YCIOBUSIX OBICTPOTO U3MEHEHHS SKOJIOTHYECKOTO KauyeCcTBa OKPYKAIOIIEH CPeIbl.



Yuawuecs oondxcnuvt 0emoncmpuposams.

- 3HaHHWE OCHOB 3KOJIOTMYECKOW IPAMOTHOCTH — OLEHUBATH ITOCIIEACTBUS ACATEIBHOCTH YEIOBEKA B
MPHUPOJIC U BIMsIHUE (PAKTOPOB PUCKA HA 3J0POBhE YEIIOBEKA; BEIOMPATH IIEJIEBLIC U CMBICTIOBBIC yCTa-
HOBKH B CBOMX JICHCTBHSX U MOCTYIKAaX O OTHOLIECHHUIO K )KUBOM MPUPOJIE, 310POBbIO0 CBOEMY U OKpPY-
YKAIOIINX; 0CO3HABATh HEOOXOUMOCTh JCHCTBHIA 10 COXPaHEHUIO OMOPAa3HOOOpa3Us U IPUPOIHBIX Me-
CTOOOUTaHUI BUIOB PACTEHUN U )KUBOTHBIX.

Memanpeomemmnbwie pe3ynomamot:

Yuawuecs oondcnol ymemo:

- OIIPEIENISTh MOHATHS, POPMHUPYEMBbIE B TIPOIECCE U3YUCHUS TEMBI;

- KJIacCU(UIIMPOBATh U CAMOCTOSITETTLHO BEIOMPATh KPUTEPUU /ISl KIacCuPUKaAIUY;

- CaMOCTOATENBbHO (POPMYIUPOBATH MIPOOJIEMBI HCCIIEA0BAHUS U COCTABIIATh MMOATAMHYIO CTPYKTYpY Oy-
JYIIEr0 CaMOCTOSITEILHOTO UCCIIeI0BAHMS;

- [P BBINIOJIHEHUH JIA00PATOPHBIX U MPAKTUYECKUX pabOT BHIOMpATh ONTUMaIbHbIE CLIOCOOBI 1eHCTBHI
B paMKax MpeJIOKEHHBIX YCIOBUM U TPEOOBAHUI U COOTHOCUTH CBOM JIEUCTBHS C IJIAHUPYEMBIMH pe-
3yJbTaTaMu;

- (opmynHpOBaTH BHIBOBL;

- YCTaHABIIMBATh MIPUUMHHO-CIICICTBEHHBIE CBSI3U MEX]Y COOBITUSIMU, SIBICHUSMU;

- IPUMEHSITh MOJIETTH M CXEMBI ISl pelieHUsI yueOHBIX U MTO3HABATEIIbHBIX 337124,

- BJIAJIETh IPUEMAMHU CMBICIIOBOT'O YTEHHUS, COCTABJIATh T€3UCHI U TUIAH-KOHCIIEKTHI 110 pe3yibTaTamM
YTCHUS;

- OPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSITENBLHOCTD C YYUTENIEM U CBEpCTHUKA-
MU,

- HCIIOJIb30BaTh WH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH MPH MOATOTOBKE COOOIICHHIH,
MYJIbTUMEAUNHBIX PE3CHTALNN;

- IEMOHCTPUPOBATH 3KOJIOTMUECKOE MBIIIEHUE U IPUMEHATh €r0 B IOBCEAHEBHOM )KU3HHU.

JIuunocmmuvie pezyromamol 00y4eHus

Yuawuecs oonoicnul.

- UCTIBITHIBATh YYBCTBO F'OPIOCTH 32 POCCHICKYIO OMOJIOTHYECKYIO HAYKY;

- 0CO3HaBaTh, KAKUE TIOCIICIICTBUS JJII OKPYKAIOIICH CPEIbl MOXKET UMETh Pa3pyIIUTEIbHAS ICATETb-
HOCTb YEJIOBEKa U MPOSBIATH TOTOBHOCTh K CAMOCTOSTETILHBIM MTOCTYIIKAM U JICUCTBUSIM Ha OJ1aro mpu-
POJIBL;

- YMETh PEan30BbIBATH TEOPETHUECKHE MTO3HAHUS B TIOBCETHEBHOM KU3HU;

- IOHUMATh 3HAYCHUE O0YUCHUS JIJIsl TIOBCETHEBHOM JKU3HH U OCO3HAHHOTO BBIOOpA MpodeccHH;

- MPU3HABATh MPABO KAXKIOTO HA COOCTBEHHOE MHEHHUE;

- YMETh OTCTanBaTh CBOIO TOUKY 3PEHUS;

- KPUTUYHO OTHOCHUTHCSI K CBOUM MOCTYIKaM, HECTU OTBETCTBEHHOCTb 32 MX MOCTEACTBHUS.

2 4 pe3epB



(B.B. IIaceunuk, A.A. Kamenckuii, E.A. Kpukcynos, I'.I'. llIBenoB. — 4-e u3j., crepeoTui)

KanennapHo-remaTuyeckoe nJiaHMpoBaHHe MO MporpamMme
buoJsorusi: Beenenue B 001ryro 0uosioruro. 9 kiaace

M.: Ipoda, 2017. — 288 c: n..
2 yaca B Hene1o (68 yacoB)

JlaTa
Koan- Bu IInanupyemsble pe3yabTaThI 1no
Ne Tema Tun Buj nesaTeibHOCTH A py pesy
mu|  ypoka | CSTBO 1 yhoka yuammxcst ron- naafy
4acoB TPOJIsA IpenmerHbIe MeranpeaMeTHble JInuHoCTHBIC
BBenenne — 3 yaca
1 Buoo- 1 Otkpel- | OnpenenstoT MOHATHUA, VYcTHBIM | 1aBaTh onpeAesicHue P: ymenue onpene- | [lo3zHaBaTenbHbIMA
THS] — THE HO- dbopmupyembIe B X0 ompoc TepMUHAM; IEPEUUCIIATH | JISATh 1IEJIb YPOKA U | HHTEPEC K ecTe-
HayKa 0 BBIi( 3Ha- | U3yYEHUS TEMBI: «OHOIIO- 1IapCTBa )KMBOMW MPUPO- | CTABUTH 3aJa4H, CTBEHHBIM HayKaM.
KUBOI HUN THS», «KMHKOJIOTHSIY, 1wl muddepeHmpoBaH- | HeoOXoaumble aist | [loHmManne MHO-
«OpHOJIOTHSY», «aTBIOJI0- HbIE€ U UHTETPUPOBAH- €€ JOCTIIKEHHUS. roo0pasus U eIuH-
TIpUpoOAe Hble OMOJIOTMYECKHE

THS», «I1aJIC000TaHNKAY,
«TEHETHKaY, «Onopu3u-
Kay, «OMOXUMUs», «pa-
JTUOOHOJIOTUS, KKOCMU-
yeckasi OMOIOTHsIY.
XapakTepu3yroT O1oso-
TUIO KaK HAayKy O KUBOH
IPUPOJIE.

PackpeiBaroT 3HaueHue
OMOJOTHYECKUX 3HAHUH B
COBPEMEHHOM KHU3HHU.
[TpuBOAT MpUMEPHI
npodeccuii, CBI3aHHBIX C
Ouosorueil.

becenyor ¢ okpyxaro-
mMH (POJICTBEHHUKAMH,
3HAKOMBIMH, CBEPCTHH-
KaMH) 0 npodeccusix,
CBSI3aHHBIX C OMOJIOTHEH.

HayKH; YPOBHH OpraHu-
3al1M )KMBOM MaTepUH
XapaKTEpU30BaTh YPOB-
HU OpraHu3aly )KU3HU:
MOJIEKYJISIPHBIN, Kile-
TOYHBIA, OPraHU3MEH-
HBIH, MOMYJIALIMOHHO-
BHUJIOBOM, DKOCHUCTEM-
HBbI|, OnochepHsbIil.

I1: ymenue pabo-
TaTh C PA3JIUYHbI-
MU HCTOYHUKAMH
uHpopMaluy, oT-
JIeIISATh TIIaBHOE OT
BTOPOCTEINEHHOTO.
YMeHue cTpyk-
TypUpOBaTh y4ueo-
HBIW MaTepua, 1a-
BaTh ONpPEACICHUS
MOHATHUSM, CaMO-
CTOSITENIBHO CO-
CTaBIISATH KOHCIIEKT
ypOKa B TETPa/IH.
K: ymenue Boc-
NPUHUMATD
nH(pOpMaIHIO Ha
CIIyX.

CTBa KUBOU IIPU-
pOJIbl HA OCHOBA-
HUU 3HaHWM O IIpH-
3HaKax >KMBOT'O




Mertoabl Otkpbl- | OnpenensitoT MOHATHS, VYCTHBIN | Ha3bIBaTh METONBI U3Y- | P: yMeHue ompe- Oco3HaBath CBOU
HUCCIIETO- THUEC HO- (bopMI/IpyeMBIe B X0/J¢ OIpocC YeHUs JKUBOU pupoabl JCIATHh OCIIb pa60- HHTCPCChI, HAXO0-
BAHNS B BBIX 3HA" | y3vuenps TeMbl: XapaKTepUu30BaTh METO- | Tbl, INIAHUPOBATH JUTh U U3yYaTh B
HUN JIbl KCCIICIOBAHUS B ATaIbl €€ BbI- yudeOHUKax mMare-
ouonoruu «HayKay, <HAy4YHOE HC-
. Ouonoruu: HaOMIOICHNE, | IOJIHEHUS U OLe- puain (U3 Makcu-
CIICIOBAHHE, HAYIHBIN AKCIIEPUMEHT, CPaBHE- HUBATh I10- MyMa), UMEIOIINI
MCTOA», «HAy"THBIN HHE, ONMCaHKEe, HCTOPU- | JyYCHHBIE PE3Yiib- | OTHOIICHHE K CBO-
(baxT», «HaOIOIEHUEY, YeCKHUI METOJI; OCHOB- TaThbl MM HHTEpPECaM.
«OKCIIEPUMEHTY, «THII0- HBIE 3TaIlbl HAYYHOT O II.
s BaTh, KJaccuuim-
poBatb 1 0600-
XapakTepus3yroT OCHOB-
1IaTh MOHATHS
HBIE METO/Ibl HAYYHOTO “KOMMYHHKATHBHBI
[TI03HAHUs, dTallbl HAYyY- e YV
HOT'O HCCJIeIOBAHUSI. OTtcTauBath CBOIO
CaMOCTOSTENBEHO (bopMy— TOYKY 3pCHUs,
JIMPYIOT MPOBIIEMBI HC- HPUBOUTE apry-
MEHTBI, TIOJITBEP-
CJICIOBAHUA. © » TOATBEP
Kaast ux GakTamu.
CocTaBiAIOT NO3TANHYIO
6 Yuurcs KpUTUIHO
CTPYKT ero ca-
PYKTYPY OYAYII OTHOCHUTBHCSI K CBO-
MOCTOSITEJIBHOTO HCCIIe-
€My MHEHHIO, C
JIOBaHUS
JIOCTOUHCTBOM
MIPU3HABATH OIIIU-
OOYHOCTH CBOETO
MHEHUS (€CIH OHO
TaKOBO) M KOPpEK-
TUPOBATH €T0
CymHocTb Otkpbl- | OOBSACHSIOT CYITHOCTD VYceTHBIN | Ha3BIBaTH OOIIUE MPU- P: ymenue onpe- OtcTranBath CBOIO
KU3HU U THC HO- | TOHATHS «CKU3HBY. CBOM- | OMPOC 3HAKH (CBOWCTBA) KUBO- | ACISATH LENb pabo- | TOYKY 3peHwus,
CBOMCTBA BBIX 3HA~ | ¢1pa suBoro. YpoBHH ro OpraHusMa ThI, TNIAHUPOBATH MIPUBOUTH apry-
AKUBOTO HUU STanbl €€ BbI- MEHTBI, IOJTBEP-

OpraHu3alyy )KUBOU
IIPUPOJBI

XapaKTepU30BaTh CBOM-
CTBa )KMBOI'O OpraHu3Ma
(Ha KOHKPETHBIX MpHU-

IIOJITHCHHUA U OLIC-
HUBATH I10-

Kaast uX (paKTaMH.
YuuTcs KpUTUUHO




Mepax); IPOBOJIUTh
CpaBHEHUE KUBOU U
HEKHUBON MaTepuu

Jy4EHHBIE PE3YJib-
TaThbl

IT.

YMeHue, cpaBHHU-
BaTh, KJ1accuuu-
poBath u 0600-
11aTh TOHATHS
;KOMMyHUKaTUBHBI
e YV]I:

Yuurcs KpUTHYHO
OTHOCHUTBCS K CBO-
€My MHEHHUIO, C
JIOCTOMHCTBOM
IIpU3HABaTh OLIM-
O0YHOCTbH CBOET0
MHEHUS (€CIU OHO
TaKOBO) U KOPpEK-
THUPOBATH €r0

OTHOCHTKCS K CBO-
€My MHEHHUIO, C
JOCTOUHCTBOM
pU3HABATH OIIH-
OOYHOCTH CBOETO
MHEHHUS (€CJIU OHO
TaKOBO) U KOPPEK-
TUPOBATH €r0

Moue

KYJISIPHBIH y

poBeHb - 10 yacoB

Monmneky-
JIAPHBIN
YPOBEHB:!
o01mas xa-
pakrepu-
CTHKA

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OO61as xapakTepuCTHKa
MOJIEKYJISIPHOTO YPOBHSI
OpraHu3alru KUBOIO.

OpFaHI/IqCCKHe BCIICCTBA.

OeNKH, HyKJIEHHOBBIE
KUCJIOTBI, YTJI€BOIbI, KH-
pol (munuel). buonomnu-
Mepbl. MoHOMEpBI

Tectu-
poBaHue

OnpenenstoT NOHATHS,
dbopmupyeMble B X0/1€
U3y4YEHHsI TEMBI: «Opra-
HUYECKHUE BEILIECTBAY,
«OeNKN», «HYKIEHHO-
BbI€ KHCIIOTBI», «yTJIe-
BOJIBI», <OKUPBI (JIUIHU-
ITBI)», «OUOTIOTUMEPHIY,
«MOHOMEDPBI».
XapakTepusyrT MoJle-
KYJISIPHBIA YpOBEHB Op-
TaHW3AIUH )KABOTO.
OnuceiBalOT 0COOEHHO-

CTHU CTPOCHUSA OpPraHu-

P: ymenue omnpe-
JeIATh 1eb pado-
THI, TUIAHUPOBATH
ATaIbl €€ BbI-
TIOJTHEHUS U OI1e-
HUBATH I10-
JTy4eHHbIE Pe3yJib-
TaTBhl.

I1: ymenue pabo-
TaTh C Pa3IUYHBI-
MH UCTOYHUKAMHU
uHpopManuu,
OCYIIECTBIIATh
CMBICJIOBOE YTe-
HUE, OTJEISATh
rJIaBHOE OT BTOPO-

Y4UuThCS UCIOJIb-
30BaTh CBOM B3IJIs-
JIbI HA MUP TSI
00BSICHEHUS pa3-
JWYHBIX CUTYyAaIUH,
pElIeHs] BO3HU-
KaroMIMX mpooiem
Y U3BJICYCHHS
JKU3HEHHBIX ypO-
KOB




YECKUX BELIECTB KaK
OMOIOJIUMEPOB.
OOBACHSIOT IPUYNHBI
U3Yy4EHUS CBOMCTB Op-
TFaHUYECKUX BEILECTB
MMEHHO B COCTaBE KJIET-
KH; Pa3HOOOpa3usl
CBOWCTB OMONOINMEPOB,
BXOJISLIUX B COCTAB KU-
BbIX OpPraHU3MOB.

AHaTH3UPYIOT TEKCT
yueOHHKa C LIEJbIO ca-
MOCTOSITEJILHOTO BBISIB-
JIEHHS] OMOJIOTHYECKUX
3aKOHOMEPHOCTEH

CTETIEHHOTO, OIpe-
JIENSTh KPUTEPHUH
JUTSL XapaKTePUCTH-
KU TIPUPOIHBIX
00BEKTOB

K: ymenue Boc-
NPUHUMATD WH-
dbopMmaruio Ha
CIyX, paboTaTh B
COCTaBe TBOpYE-
CKHUX TPYIIIT

VYrieBoabl

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OnpenensroT NOHATHS,
dbopMupyembie B X0/1€
W3Y4YEHUS TEMBI: «yTJIe-
BOJIbI, WJIU CaxapuIb»,
«MOHOCAXapHIbL», «IU-
caxapuabl», «I1oJ1caxa-
PHUABD), «pUO03ay», «1e3-
OKCUPHU003a», «TITHKO-
3a», «QPYKTO3a», «Tralak-
TO3a», «Ccaxapo3an,
«MaJbTO3a», «JIaKT03a»,
«Kpaxmai, «TJIMKOTeH»,
«XHUTHUH.
XapakTepu3yroT COCTaB U
CTPOEHHE MOJIEKYJ YTIJie-
BOJIOB.

YcrHbINi
ompoc

JlaBaTh OIpE/IEICHUE
TEepPMUHaM; [IEPEUUCIATD
BEIIECTBA, BXOAIIHUE B
COCTaB YIJIEBOJIOB; OC-
HOBHbIE (YHKIMH yTJIe-
BOJIOB; IPYIIIIBI YTJIEBO-
JI0B

XapaKTepU30BaTh 0CO-
OEHHOCTH CTPOEHUS yT-
JIEBOJIOB, OCHOBHBIE
(GYHKIIMH YTIIEBO/IOB
(IpUBOAUTD NTPUMEPHI).
OOBSACHATD MPUHATIICHK-
HOCTb YIJIEBOJIOB K
OroMoeKynam

P: ymenue Bb1Ou-
paTh caMOCTOSI-
TeJIbHBIE CPEJCTBA
JOCTYDKEHUS 1IEeTIH
II: ymenue Haxo-
JUTh HYXHYIO UH-
dbopmaruio

K ymeHne xop-
PEKTHPOBATH CBOU
3HaHUs, B3aUMO-
OILICHUBATh JPYyT

Ipyra.

YYHUTBCS OCMEIC-
JINBaTh 3HAYHU-
MOCTE JTAHHOM Te-
MBI, YYUTHCS UC-
II0JIb30BaTh CBOH
B3IUISLABI IS pe-
HIEHUs Tpo0JIeM U
HU3BJICUCHUS KU3-
HEHHBIX YPOKOB




YcraHaBiIMBaKOT IpU-
YUHHO-CJIC/ICTBEHHbIE
CBSI3U MEXIY XUMUYe-
CKUM CTPOEHUEM, CBOM-
CTBaMH U (PYHKLIUAMHU
YTJIEBOJOB Ha OCHOBE
aHaJIn3a PUCYHKOB U TEK-
CTOB B yueOHUKE.
[IpuBoasT npumMeps! yr-
JIEBOJIOB, BXO/SIILIUX B
COCTaB OPraHU3MOB, Me-

CTa UX JIOKaJIM3alluu U
6I/IOJ'IOFI/I‘IGCKYIO POJib

JInou el

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

JIunmmper. XKuper. I'opmo-
Hbl. QYHKIIMY JTUIUIOB:
SHEPreTHYECKas, 3amaca-
I011as, 3aIlUTHAs, CTPOU-
TEJIbHAs, PETYJISITOPHAs

Tectu-
poBaHue

OnpenenstoT NoHATHS,
dbopmupyemble B X0/1€
U3YUYEHHS] TEMBI: «JIUIH-
JBD», «<GKHPBI», «TOPMO-
HBI», «QHEpreTHYecKas
(GyHKIUS JTUITUIO0BY,
«3anacaromas QyHKIus
JUIHUIOBY, «3allUTHAs
(byHKLUS JTUTTUA0BY,
«cTpouTenbHas QyHK-
LS JIATIHJOBY, «PETY-
JSATOpHAs QYHKIUS JTH-
MU0BY.

JlaroT xapakTepucTuKy
COCTaBa U CTPOEHUS MO-
JEKYJ JTUIH]IOB.
VYcranaBnMBaroT Npu-
YUHHO-CJIE/ICTBEHHbBIE

P: ymenve onperie-
JISITh 11€J1b paOOTBHI,
TUTAHUPOBATD ATAITBI
€€ BBIIIOJIHEHUS 1
OIICHUBATh T10-
JIy4EeHHBIE Pe3yJIbTa-
TBL

IT: ymenue paborarhb
C Pa3TUYHBIMH HC-
TOYHHKaMHU UHDOP-
Manuu, OCyImeCTB-
JSTh CMBICIIOBOE
YTEHUE, OTIAEIATh
rjiaBHOE OT BTOPO-
CTETIEHHOTO,
OTNpeaesaTh KpHu-
TEepUH I XapaK-
TCPUCTHKHU pu-
POIHBIX 0OBEKTOB
K: ymenue Bocnpu-
HUMAaTh UH-

Y4uThCs UCIOIb-
30BaTh CBOM B3IJIs-
JIbI HA MUP IS
00BSCHEHHS pa3-
JWYHBIX CUTYyAaluH,
pElIeHs] BO3HU-
KaloIUX MpodaemM
Y U3BJICUEHUS
YKU3HEHHBIX ypO-
KOB

Yuurtbcs npusHa-
BaTh MPOTUBOPE-
YUBOCTH U HE3a-
BEPIIEHHOCTh CBO-
WX B3TJISI0B Ha
MUP, BO3MOXHOCTb
WX U3MCHEHUS




CBS3M MEXIY XMMHUe-
CKUM CTPOEHHUEM, CBOM-
CTBaMHU U (PYHKUIHUAMHU
YIJIEBOJIOB HAa OCHOBE
aHaJIM3a PUCYHKOB U
TEKCTOB B y4EOHUKE.
IIpuBoasAT IpUMEpPHI JIK-
IIUJ0B, BXOJSLIUX B CO-
CTaB OPTaHU3MOB, MECTA
UX JIOKaJIM3aluu 1 O1o-
JIOTUYECKYIO poiib. O0-
CYXKIAroT B KJ1acce Ipo-
0J1eMbl HAKOIUICHUS KU-
POB OpPraHM3MaMH B Lie-
JSIX YCTaHOBJIEHMS NIPU-
YUHHO-CJICJCTBEHHBIX
CBsI3€ B IpUPOJIE

(dhopmariio Ha Cyx,
paboTarh B cocTaBe
TBOPYECKUX TPYIIIL

CoctaB u
CTPOCHHE
0€eJIKOB

OTkpBI-
THE HO-
BbIX 3Ha-
305071

OrnpeaensroT NOHATHS,
bopMupyeMbie B X0/1€
U3yUYEHUs TEMBI: «OCNIKH,
WX TIPOTEUHBI», «I1pPO-
CTBIE U CIIOXKHBIE OETTKN»,
«aMUHOKHCIIOTBD», «I10-
JMTICTITH», «[TePBHYHAS
CTPYKTYypa OEIIKOBY,
«BTOPUYHAS CTPYKTYpa
OENKOBY», «TPEeTUYHAS
CTPYKTYpa OEIIKOBY,
«4eTBEpTHYHAS CTPYKTY-
pa 6enkoB». XapakTepu-
3YIOT COCTaB U CTPOEHHE
MOJIEKYJ O€JIKOB, TPUUHU-

Y cTHBIN
ompoc

Ha3bIBaTh MOHOMED
O€TKOBOM MOJIEKYJIbI U
ero COCTaBJISIOIINE;
YPOBHH OpTraHU3aIUH
0€eIKOBOM MOJIEKYIIBI;
XapaKTepru30BaTh 0CO-
OEHHOCTH CTPOEHHS MO-
HOMepa Oesnka u 0eKo-
BOM MOJIEKYJIBI B IIEJIOM;
00BSICHATH TIpoIIecC 00-
pa3oBaHus MENTUAHOMI
CBSI3H, TIpoIIecc 00paso-
BaHUs OEJIKOB Pa3Iny-
HBIX YPOBHEW OpraHu3a-
IHH.

P: ymenne onperie-
JISITH TI€JTh paOOTHI,
IUIAHUPOBATh 3Tallbl
€€ BBIIIOJIHEHUS 1
OLIEHMBATh 110~
JIy4EHHBIE pE3yJIbTa-
TBI.

IT: ymenve paboTath
C Pa3JIMYHBIMH HC-
TOYHHMKaMHU UHDOP-
Marmu, OCyHICCTB-
JATH CMBICIIOBOE
YTEHHE, OTIAECIATh
TJIaBHOE OT BTOPO-
CTETIIEHHOTO,
OIpeAeNsaTh KpHu-
TEpUHU JJI XapaK-

Y4uUTBCA UCTIONB-
30BaTh CBOM B3IJIS-
JIbl HA MUP TSI
00BsICHEHUS pa3-
JUYHBIX CUTYAIIHH,
peuieHus: BO3HU-
KaloIIUX MpodiIemM
Y U3BJICYCHUS
JKU3HEHHBIX ypO-
KOB

Yuutbcs npusHa-
BaTh POTUBOPE-
4YUBOCTb U HE3a-
BEPLIEHHOCTH CBO-
UX B3IJIS,I0B HA
MHp, BO3MOXHOCTh
UX U3MEHEHHUS




HbI BO3MOKHOI'0 Hapy-
LICHUS IPUPOJHON
CTPYKTYpHI (IeHaTypa-
1K) OCJIKOB.
IIpuBOAAT IpUMEpHI J1e-

TEPUCTHKH Ipu-
POIHBIX 00HEKTOB

K: ymenue Boc-
[IPUHUMATh UH-

OpPMALHIO Ha CII
HaTypaluu OeNKoB (opwau Y%
paboTarh B cocTaBe
TBOPYECKHX TPYIIL
OyHKIMH Otkpel- | YcraHaBiIMBarOT NpU- Tectu- | mepeuncnats pynkuuu | P- onpenenstor OcmbIcanBaIOT
OenkoB THEC HO- YHHHO-CJICICTBCHHEIC POBAHHUC | GenKOB B OPTaHU3ME ueinb paboThl,, CIMHYIO IPUPON-
BRIX | cBsI3M MexIy XUMUYE- XapaKkTepu3oBaTh oco- | KOPPCKTHPYIOT HYIO LEJIOCTHOCTE
3HaHUI . 3HaAHMUS.
CKHUM CTPOEHUEM, CBOM- OCHHOCTH CTPOEHHS MO~ n
CTBAMH 1 yHKIHAME HoMepa Genka u 6enko- - AHATIMSHPYIOT
O€EJIKOB Ha OCHOBE aHAJIU BOl MOJIEKYJIBI B LIEJIOM; TOJIyICHHBIC 3Ha-
06BACHATH Tpotiece 06- | HUA M ddepen-
3a PUCYHKOB U TEKCTOB B PA30BAHHS MEMTUIHOL HUPYIOT MOJTy4YeH-
yueOHUKE. CBAA3H, TpoLiece obpazo- | HPIC SHAHUS.
HpI/IBOILSIT IIPUMEPLI oeJ- BaHUS OEJIKOB pas3nuy- K YMEHHE KOP-
KOB, BXOIAIIINUX B COCTaB HBIX ypOBHeI?'I opraHusa- PCKTHPOBAaTh CBOU
— 3HaHUS, B3aHMO-
OpraHU3MOB, MECT UX JIO- ouy.
5 OLICHUBATh APYT
KaJlu3aluu U Onojgoruye- JPYTa — BEIPAKAIOT
CKOH pOJIn CBOHU MBICIIH.
Hyxneuno- Otkpbl- | OnpenenstoT NOHATHS, VYCTHBIN | 1aBaTh ONpPEACIICHUE P- onpenensror OcmbIcaNBaIOT
BbI€ KHC- THE HO- | (hopMHpyEMBIE B XOJI€ onpoc tepmuHaM. [lepeunc- 1eb paboThl,, €AUHYI0 IPUPOJ-
JIOTBI BBIX 3HA- | yiavyenyg TeMBI: «HYKITE- JISITh TUTIBI HYKJIEUHO- KOPPEKTUPYIOT HYIO LI€JIOCTHOCTD
HUU BBIX KHCIIOT; (pyHKIUU 3HaHMUS.

WHOBAsI KUCIOTay, «J1€3-
OKCUPUOOHYKJIEHOBAS
kuciora, mm JIHK»,
«pUOOHYKIIEMHOBAS KHC-
nota, mi PHK», «a3oTu-
CTbIE OCHOBAHUS», «aJie-
HUHY», «TYaHUH, «IIUTO-
3UHY, KTUMHH», «ypa-

JHK u PHK; Tumst
PHK. Ha3biBath cocTaB-
JISFOIIE MOHOMEPOB
JHK u PHK
XapaKkTepu30BaTh OCO-
OEHHOCTH CTPOCHHUS
HYKJIEMHOBBIX KHCIIOT
(IHK, PHK), 00BsicHsT

I1- ananu3upyroT
IIOJIy4YEHHBIE 3Ha-
Hus u nuddepen-
LUPYIOT IOJyYEH-
HbIE 3HAHUS.

- BBIPAJKAIOT CBOU
MBICITU

K- BbICKa3bIBatOT




LU, «KOMILIEMEHTap-
HOCTb», «TPAHCIIOPTHAs
PHK (TPHK)», «pu6o-
comuas PHK (pPHK)»,
«uHpopmanronnas PHK
(uPHK)», «HYKIICOTHIY,
«JIBOIHAs CTIMpallb
JIHK».

JlaroT XapakTepuCTUKY
COCTaBa M CTPOEHHUS MO-
JIEKYJ HYKJICUHOBBIX
KHCJIOT. Y CTAHABJIMBAIOT
MPUYUHHO-CJIEICTBEHHBIE
CBSI3M MEXKAY XUMUYe-
CKHUM CTPOEHHEM, CBOH-
CTBaMU M (PYHKIMSIMH
HYKJIEMHOBBIX KHCIIOT Ha
OCHOBE aHaJIn3a PUCYH-
KOB U TEKCTOB B y4eOHU-
Ke.

[TpuBOIAT IPUMEPHI HYK-
JIEUHOBBIX KUCJIOT, BXO-
JSLIUX B COCTaB Opra-
HU3MOB, MECT UX JIOKQJIH-
3aIy U OMOIOTHYECKON
posin. COCTaBIAIOT IUIAH
naparpaga yueOHHKa.
PemaroT Ononornueckue
3a/1a4M (Ha MaTeMaTuye-
CKHUH pacyeT; Ha MpuMe-
HEHUE MPUHIUIA KOM-
TJIEMEHTAPHOCTH)

HNPUHLUI KOMIUIEMEH-
TapHOCTHU; (PYHKLIUU
JHK u

PHK (pa3nu4HbIX THIIOB
PHK);

CBOIO TOUKY 3pe-
HUS




10 | ATOu OTKpBI- OrnpeaensoT NOHTHS, Tectu- J1aBaTh ONPEJICIICHUE P- mimanupyroT u Oco3HaBaTh €AUH-
JIpyrue op- THE HO- | hopMHpYeMBbIE B XOJIE poBanue | repmuHam. [lepeunc- MIPOTHO3UPYIOT pe- | CTBO U IIEJIOCT-
raHuye- BBIX 3HA- | y3vuepys TeMbl: «aeHO- JISITh COCTaBJISIONINE 3yJbTaT U BHOCIT | HOCTh OKPYXKaro-
CKHE CO- HUN sunpudochar (ATD)», Hykieotuia ATO HEOOXOAMMBIE 10- | IETO MUpa
eAMHEHUS (AID, AM®); pa3zaud- | TOJHEHUS.

KIICTKH «azeHosuHpocPar HBIC TPyNIbI BUTAMUHOB | [I- HaXoOsT 1 OT-
(AI®)», «aneHo3uHMO- XapakTepu30BaTh 0CO- ouparoT He0OX0-
Hodochar (AMD)», OEHHOCTH CTpOe- qumyro uapopma-
«MaKpoldpruveckas HUA MOJIeKysbl ATO LIUIO U CTPYKTYpH-
CBSI3bY, <OKUPOPACTBOPH- (AJD, AM®); ee cBoii- | PYIOT €e.

MbIE BUTAMUHBI», «BOJI0- ctBa ¥ QyHKIUH (00B- K- BbICKa3bIBAIOT
pPacTBOPUMBIC BUTAMHU- SICHSITh POJIb MaKpO3P- CBOIO TOHKY 3pe-
HBI». XapaKTepUu3yoT THYECKOH CBSI3N). i

COCTaB U CTPOCHHE MOJIE-

Kynbl ATO.

[TpuBOAT IpUMEPHI BU-

TaMUHOB, BXO/ISIIIUX B

COCTaB OPraHU3MOB, U UX

OMOJIOTHYECKON POJIH.

I'OTOBAT BBICTYIUIEHHE C

COO0O0IlIEHHEM O POJIU BU-

TaMUHOB B ()yHKIIMOHU-

POBaHMH OpraHU3Ma Ye-

JoBeKa (B TOM YHUCIIE C

UCIIOJIb30BaHUEM KOM-

MBIOTEPHBIX TEXHOJIO-

Tui).

OO6cyxaaroT pe3yabTaThl

paboThI C OJJTHOKJIACCHU-

KaMu

11 | Buonoru- OTKpHI- OrnpenenstoT NOHATUS JlaGopa- | ompenenenue TepMu- P- Boimensior u Oco3HaBaTk €I1H-
YeCcKHue Ka- THE HO- | (hopMHpYeMbIE B XOIe TopHass | HaMm. [lepeuncnare hak- | OCO3HAIOT TO, YTO | CTBO M LIETOCT-




TaJINU3aTo- BbIX 3Ha- | U3yYCHHUS TEMBbI: «KaTa- paGota | TOpbl, OOECIIEUMBAIOIUE | YXKE YCBOEHO, BHO- | HOCTh OKpY’Karo-
pHI HUM TH3aTOPY, «hEepMEHT», CKOPOCTh (pepMEeHTa- CAT HEOOXOJMMBIE | IIETO MHpa
Jlabopa- «Ko(hepMeHT», «aKTHB- TUBHBIX PEAKIIUMA nomnoadenus. I1-
Ziaogoan;Z o Hb1ii LIEHTP epMeHTa. XapaKTEpU30BaTh CBOM- | HCCIEMYIOT, HAXO-
1. XapaKTepH3yIoT pors CTBa (bepuMeHTOB, Mexa- | AT ¥ OTOMpPAroT
«Pacmern- s ) HU3M JeHCTBHS (ep- HEOOXOIUMYIO UH-
o —— HOJOTHICCKUX KaTalH MEHTOB, OOBSACHATH 00- | (hopMaruio u
pokcHza 3aTOPOB B KJICTKC. pa3oBaHUE KOMILICKCA CTPYKTYpPHUPYIOT €€.
BOJOPOJA OnuchIBatOT MEXaHU3M «(epMeHT — BelecTBOY;
bepmen- paboThI PepMEHTOB. ponb epmentos B op- | K- ciymaror yun-
TOM KaTa- [IpHBOAST IPHMEPHI raHu3Me TeJIsd, OTBEYAIOT Ha
J1a301» (depMeHTOB, UX JIOKAIU- BOTPOCHL
3alliU B OPTraHU3ME U HX
OMOJIOrHYeCcKOi poJIH.
YcTaHaBiIMBaKOT NpU-
YUHHO-CJIE/ICTBEHHbIE
CBSI3U MEXIY O€IKOBOM
OpUpOIoH (epMEHTOB U
ONITUMAIIEHBIMHU YCJIOBH-
AMHU UX QYHKIIMOHUPOBA-
HUSL.
OTpabaTeIBatOT yMEHUS
(bopMynupoBaTh rUIOTE-
3bl, KOHCTPYHUPOBATh,
MIPOBOJIUTH IKCIIEPUMEH-
ThI, OLIEHUBATh MOJIYYEH-
HBIE Pe3yJIbTaThl Ha OC-
HOBE COJiepKaHus J1abo-
paTopHOI pabOTHI
12 | Bupycol Otkpel- | OnpenenstoT MOHATHS, Tectu- | mepeuucisTh a1eMeHThl, | P: YmMers camocTo- | OcMBbICIMBAIOT
THE HO- | (hopMHpYeMbIE B XOIe pOBaHUE | BXOJALIME B COCTAaB BU- | ATEIBHO OOHApy- OPUYMHBI Pa3HO-
BBIX 3HA- | povmenyig TeMBl: «BHDY- PYCHOM YacCTHIIBI, CIIO- | )KUBaTh U GOpMHU- | 0Opa3us mporiec-
HUM co0b1 60pb0sI co CIIN- | poBaTh yueOHYIO COB IIPOUCXO.ISI-

CbI», «KaIrICua», «CaMo-




cOopkay. Hom npo0iemy, onpese- | MUX B )KUBBIX Op-
XapakTepusyrT BUPYChI XapaKkTepUu30BaTh OCO- JATH 1IeJIb yYEOHOH | raHUu3Max
KaK HEKJICTOYHBIE (POPMBI OCHHOCTH CTPOCHHS U ACATEIILHOCTH.
JKA3HU, OIIUCHIBAKOT LUK (DYHKIMOHHPOBAHHS BH- Ymets paborats no
pa3BUTHS BUpYyca. pycoB; 0COOEHHOCTH Hany C}? CPIS
CBOM JICHCTBUS C
OnuceIBatOT OOMIM TUTaH PasIM4YHBIX BUDYCHBIX LIETTBIO H, IPH
CTPOEHUS BUPYCOB. 3a00JIEBaHUM U X Ipo- HCO6XOI[I/IMOCTI/I,
IIpuBoAAT IpUMEpHI BU- (unakTuky, ciocoowI UCHPABIIATH OLIKO-
pYCOB U 3a00J1eBaHUil, 60pu6s1 co CITHU{om. KM CaMOCTOSITENb-
BbI3bIBaeMbIX UMH. O6- HO.
CYXKIAIOT MPOOIEMBI I1. Y™merp ananu-
IIPOUCXOXKIECHUS BUPYCOB 3UpOBATH COAEP-
JKaHUE JIEMOHCTpa-
LIUOHHON TaOIHLIBI
U PUCYHKOB.
K: Ymers camocto-
ATEIBHO OpraHu30-
BBIBaTh yueOHOE
B3alMOJICHICTBHE
npu pabote B
rpymnne (mape).
OOBEKTUBHO Ol1e-
HUBATh paboTy
YJICHOB TPYIII
13 | IlpoBepou- Ypoxk- OnpenenstoT NoHATHS, IIpoBe- | maBatb ompeneneHue P: xoppexktupyor | Pednexcupyror,
Has paboTa peduek- | chopmupoBanHbie B xone | PouHas | TepmuHam. HasbiBath CBOM 3HaHUSA OLICHUBAIOT pe-
Ne 1 o chn W3YYeHHs TEMBL. paboTta | MHOTOMOJIEKYJISIPHBIC 1I: aHanmu3upyroT 3YIIbTATHI JIESITEIb-
TeMe: TTAKOT OLIGHKY BO3PACTA- KOMIUIEKCHBIE CHCTEMBI; | MOMY4EHHDIE 3Ha~ | HOCTH
«Mouneky- . MEPEYUCIIATh UX CBOM- HUS, BBIICISIOT
JSIPHBIN FOLICH POIIH CCTCCTBCH- CTBa U 3HA4YEHUE IJIABHOE, BTOPO-
YPOBEHb) HBIX HAayK W HAYTHBIX HC- XapaKTepH30BaTh 0CO- CTETIeHHOE

CJI€IOBAaHHUI B COBPEMEH-
HOM MUDE, IOCTOSTHHOMY
MIPOIIECCY IBOTIOIUN

OEHHOCTHU CTPOEHHS U
G YHKIIMOHUPOBAHUS
MHOT'OMOJIEKYJISIPHBIX

P: onenuBaroT
coOCTBEHHBIE pe-
3YJbTATHI




HAay4YHOI'O 3HaHHA.

Ot1pabaThIBAIOT YMEHHS
(dbopmynHupoBaTh TUTIOTE-
3bI, KOHCTPYUPOBATh,
IPOBOJIUTH IKCIICPHUMEH-
ThI, OLICHUBATH MTOJYYCH-
HbIE PE3YJIbTATHI

KOMIUICKCHBIX CHCTEM,
OOBSACHATH UX CBOICTBA,
3HAYCHUE

K: BeIpaxkaroT B
OTBETaX CBOM MbIC-
I

Kierounblii ypoBeHb - 14 yacoB

14 | Knerou- Otkpbl- | OnpenenstoT MOHATHS, VYcrHbli | Ha3pBaTh (hamuiuu Be- | P:YMmeror opranu- | Beibuparor merne-
HBIH ypo- THE HO- | (hopMHpYEMBIE B XOIe orpoc JMKUX yYEHbIX- 30BBIBATH BBINOJI- | BBIC U CMBICIIOBBIE
BEHbB: 00- BBIX 3HA- | y3vuenyig TeMBI: «KIIET- MHKPOCKOTIHCTOB, HEHHE 3aJJaHul YCTAHOBKH B CBOHX
mas xa- HUI BHECILIMX CBOM BKJIQJA B | yUUTENs, aHAIU3U- | IEHCTBUSIX U I10-

Kay», «METOJIbl N3yUCHHS
paxTepu- U3ydeHHE KIETOK, aBTO- | POBATh PE3yJIbTAThl | CTYNKAaX .
KJICTKH», «CBETOBAsI MHK- " .
CTHKa e » (CBCTOBA POB KJIETOYHOM Teopuu | cBoeil paboThI Ha

POCKOIHSD), «3JICKTPOH- XapaKTepu30BaTh OC- ypOKe.
Hasi MUKPOCKOIIHS, HOBHBIE IT0JIOKEHUS I1: Ymerot BoC-
«KIJIETOYHAS TEOPHUS». KJICTOYHOM TEOPUH. MPOU3BOIUTH HH-
XapaKTepusyloT KIETKY [TpoBoauTh cpaBHeHue | hopmaruro 1o na-
KaK CTPYKTYPHYIO 1 CTPOCHUS TIPOKAPUOTOB | MATH, TaBaTh

U 3yKapuoTOB, pacTh- olpeieNieHue 1o-
(GYHKIIMOHAIBHYIO €11~ . .

TEJILHOU W )KUBOTHOM HSTHSIM, CTPOUTH
HHULY XKU3HH, CC XUMIIC- KJIETOK (aBTOTpO(OB M | peueBbIe BBICKA3bI-
CKHH COCTaB, MCTObI reTepoTpodos). BaHMs, YCTAHABIIN-
n3zydeHus. OObICHSIIOT BaTh IPUYUHHO-
OCHOBHBIE TTOJIOXKEHUS CJICZICTBEHHBIE CBSI-
KJIETOYHOMN TCOPHH. 3H.
CpaBHHMBAIOT IPUHITUITHI K: Ymenne pato-
paboThI U BO3MOXKHOCTH T%TB B Ipynnax,
CBETOBOM U JJIEKTPOHHOMN 00CYyHAATh
MHUKPOCKOIUYECKOH TeX-
HUKH

15 | Obume OTtkpbl- | OnpenenstoT NOHATHS, YcTHBIN | 1aBaTh onpezeseHue P- nnanupyiot u Oco3HaBaTh €1H-
CBEIICHUS O THE HO- | (hopMHUpPYEMBIE B XOZIE oTIpoC tepmuHaMm. Ha3piBath MIPOTHO3UPYIOT pe- | CTBO M IEJIOCT-
KJIETKaXx. BBIX 3HA" | y3vuepyis TeMbl: «LIHTO- COCTABIAIOLINE HAYK- | 3yIBTAT M BHOCAT | HOCT OKpYXKaio-
Knerounas HUH HOMW KJICTOYHOH MEM- HEOOXOJMMBIC 10- | IETO MUPa




MeMOpaHa

Ia3May, «SIpoy, «opra-
HOWJIBI», «MEMOpaHay,
«KJIETOYHAsE MeMOpaHay,
«(haromuTosy, «TUHOIH-
TO3».

XapakTepusyroT U CpaB-
HUBAIOT MPOLECcChl (haro-
[[UTO3a U MUHOIIMTO3A.
OnuceIBaloT 0COOEHHO-
CTU CTPOEHHUS YaCTEN U
OpPTaHOUJIOB KJICTKH.
YcraHaBIMBaKOT IpU-
YHHHO-CJICJICTBEHHbBIE
CBSI3M MEXKIY CTPOCHUEM
KJIETKU ¥ OCYILIECTBICHH-
€M €10 MpoIieccoB ¢aro-
I[UTO3a, CTPOCHUEM H
(GYHKIUSMH KIETOYHON
MeMOpaHbI.

CocTaBisIIOT M1aH napa-
rpada

OpaHbl, cOCTaB coJiep-
JKUMOTO sIJIpa
XapaKTepu30BaTh CTPO-
€HUE KJIETOYHOU MEM-
OpaHbl, GyHKITUN
HAPYXKHOU MEMOpaHBI
KJIETKH, CIIOCOOBI Mpo-
HUKHOBEHUS BEIICCTB
BHYTPb KJIeTKH ((haro-
IIUTO3, MMHOIIMTO3.

MOJIHEHUSI.

II- maxonsar u ot-
OuparT HEO0OXO-
JUMYI0 HHpOpMa-
LIUIO U CTPYKTYpH-
PYIOT ee.

K- BbICKa3bIBatOT
CBOIO TOUKY 3pe-
HUS

16

Snpo

OTkpBI-
THE HO-
BbIX 3Ha-
305078

OrnpeaensroT NOHATHS,
dbopMupyembie B X0/1€
M3Y4YEHUS TEMBI: «IIPOKa-
PUOTBI», «3YKAPUOTHI»,
«XpOMAaTHH», «XPOMOCO-
MBI», «KaPUOTHII», «CO-
MaTUYECKHE KIIETKH,
«TATUTOUIHBIN Ha0OD,
«TOMOJIOTHYHBIC XPOMO-
COMBI», «TallIONTHBIH

Tectn-
poBaHue

JIlaBaTh ONpe/eNiCHre
TepmuHaM. Ha3bpiBaTh
COCTAaBJISIFOLIE HAPYK-
HOM KJIETOYHOW MEM-
OpaHbl, cOCTaB coJiep-
KUMOTO SIIpa
XapaKTepPU30BaTh CTPO-
€HHE KJIETOYHOU MEM-
Opanbl, pyHKIIH
Hapy>KHON MEMOpaHbI
KIIETKHU, CIIOCOOBI Mpo-

P- mimanupyrot u
IIPOrHO3HUPYIOT pe-
3yJAbTaT U BHOCST
HEO0OXOINMBIE J10-
MTOJIHEHHUS.

II- gaxogaT m OT-
OuparoT He00X0-
IuMyto nHpopma-
LU0 U CTPYKTYpH-
PYIOT ee€.

Oco3HaBarth eI1H-
CTBO U IIEJIOCT-
HOCTb OKpYXKaro-
ero MHUpa




HabOp XPOMOCOM», «Ta-
METBI», «SAPBIIIKOY.
XapakTepusyrT CTpoe-
HUE A7pa KIETKU U €T
CBSI3M C HHIOIUIa3MaTH-
4yecKoH ceThro. Pemaror
OHOJIOrHYecKHe 3a/1a4u
Ha OIpeieJICHe Yuciia
XPOMOCOM B TaIlJIOUTHOM
U JIUTIJIOUTHOM Habope

HUKHOBEHHS BELIECTB
BHYTpb KJIEeTKH ((haro-
IMTO3, MIMHOIIUTO3.

K- BBICKa3bIBatOT
CBOIO TOYKY 3pe-
HUS

17

OHJ0-
Iia3MaTu-
yeckas
ceThb. Pu-
OOCOMBL.
Kommexc
T"onpmxu.
JInzocombl

OTkpbI-
THE HO-
BBIX 3Ha-
HUH

OrnpeaensroT NOHTHS,
(dbopMupyeMBbI€ B X0/1€
U3YyUYEHHSI TEMBL: «IH]10-
IUIa3MaTHYECKasi CEThY,
«pUOOCOMBI», «KOMILIEKC
["0s1b /KUY, «TU30COMBIY.
XapakTepusyroT CTpoe-
HUE MEePEYNCICHHBIX Op-
TaHOMJIOB KJIETKU M UX
¢byHKMK. Y cTaHaBIMBa-
IOT IPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U
MEX/y CTPOCHUEM U
byHKUIMAMEU OnoIOrHye-
CKHX CHCTEM Ha IpHMepe
KJIETKH, €€ OPraHOMJIOB 1
BBITTOJTHSIEMBIX MU
GyHKIHIA.

PaGoTarot ¢ mmtrocTpa-

USMHU y4eOHHKA (CMBIC-
JIOBOE YTEHUE)

Y cTHBIN
ompoc

Ha3bIBaTh OPTaHOU/IbI
KJIETKHU, UX (QYHKIUY;
NEePeYUCIISATh BUIBI T11A-
CTHU]

XapaKTepu30BaTh CTPO-
enue DIIC, pubocom,
JIM30COM U JIp. OpraHou-
J0B, UX QpyHKIMH. O0b-
SCHATH HaJIM4uue 00JIb-
IET0 KOJIMYECTBA MUTO-
XOHJPHI B MOJIOJIBIX
KJIETKaX U B KJIETKAX C
OOJIBLIIMMHU SHEpreTHYe-
CKHUMH 3aTpaTamu

P: Ymenue camo-
CTOSITEJILHO 00OHA-
pyXuBarhb u hop-
MHUpPOBATh YYCOHYIO
npobiemy, onpee-
JIATH 1IEJIU U 3a]1a-
i y4eOHOM nesi-
TEIBLHOCTH. YMe-
Hue paboTarh 1o
TJIaHy, CBEPSTH
CBOH JICHCTBUSA C
LEJBIO U, IPU
HEOOXOIMMOCTH,
MCIPABIISATH OLINO-
KU CaMOCTOSITEIb-
HO.

II:.. JaBaTp onpe-
JIeJICHUST TEPMHU-
HaM. AHaJIu3Upo-
BaTh COJIEPIKAHHE
JIEMOHCTPALIOH-
HOH TaOIHUIIBI U
PUCYHKOB

K: Ymenwne camo-

Oco3HaBaTh €1H-
CTBO H IIEJIOCT-
HOCTb OKPYXaro-
IIEro MUpa.




CTOSITEIHHO Opra-
HU30BBIBAThH yueO-
HO€ B3aUMOJEH-

CTBHE IIpH paboTe

B IpyIIe

18

Murtoxon-
npuu [lna-
CTHIEI.
Knerou-
HBIW LIEHTP.
Opranou-
IIbI IBHOKE-
aus. Kire-
TOYHEBIE
BKJIIOUCHMSA

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OnpenensioT NOHATHS,
dbopmupyeMBbIC B X0
M3yYEHUS TEMbI: «MUTO-
XOHJIPUNY», «KKPUCTHI»,
«IIACTHABD», «ICHKOIIIa-
CTBI», «XJIOPOILJIACThI»,
«XpOMOILIACTBD», «rpa-
HBI», «KJICTOYHBIN
LEHTPY, «IIUTOCKEIICT,
«MHKPOTPYOOUKN»,
IEHTPHUOIN», «BEPETCHO
JIETICHUS», «PECHUUKNY,
(OKTYTHUKW», «KJIETOYHbBIC
BKJTFOUEHUS».
XapakTepusyroT CTpoe-
HUE MEPEUYUCICHHBIX Op-
TaHOUJIOB KJIETKU U UX
dbyHKIMH. Y CcTaHaBIMBa-
IOT IPUYUHHO-
CIIEJICTBEHHBIE CBSI3U
MEXK]ly CTPOCHUEM U
byHKIMSIMEU OHooruye-
CKMX CHUCTEM Ha MpUMEpPE
KJIETKH, €€ OPTraHOUJ0B U
BBITTOJTHAEMBIX UMU

(byHKUINH.

YcrHbIi
ompoc

Ha3bIBaTh DJIEMCHTEI,
BXOJISIIME B COCTaB KJle-
TOYHOTO LIEHTPA; Iepe-
YUCTISATh OPraHOUIbI
JIBMKEHHS, HA3BIBATh
OpPraHoOU bl MPOKAPUO-
TUYECKOM KICTKHU

XapaKTepu30BaTh CTPO-
eHMe U (PYHKIUH KJle-
TOYHOTO LIEHTpa U opra-
HOWJIOB JIBHKEHUS

P: Ymenue camo-
CTOATENILHO OOHA-
pyxuBarb u pop-
MHPOBATh YYCOHYIO
npoOiemy, onpee-
JISATH LIEJH U 3a7a-
9y y9eOHOM Jesi-
TEJIbHOCTH. YMe-
Hue paboTrarh Mo
IUIaHY, CBEPATh
CBOH JICHCTBHS C
LEJIBIO U, TIPU
HEOOXOJMMOCTH,
WCIIPABIISTH OLINO-
KU CaMOCTOSATENb-
HO.

IT:.. JaBaTh ompe-
JIeJIeHUs] TEPMHU-
HaM. . Pasnmuath
0ecIoI0€ | MoJIo-
BOE Pa3MHOKEHHUE
AHanu3upoBarthb
coJiepKaHue Je-
MOHCTpPAILIMOHHON
TaOJIULBI U PUCYH-
KOB

K: Ymenne camo-
CTOSITENILHO Opra-
HU30BBIBATh y4€0-
HOE€ B3auMO/JIeH-

Oco3HaBaTth €I1H-
CTBO H IIEJIOCT-
HOCTb OKPYXKaro-
IETr0 MHUpA.

BricTpauBate co0-
CTBEHHOE LIEJIOCT-
HOE€ MUPOBO33pe-
HHE.




Paboratot ¢ mnmocTpa-
USMHU y4eOHHKA (CMBIC-
JIOBOE YTEHUE)

CTBHE ITpH paboTe
B TpyIIIe
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OcobenHo-
CTH CTpOE-
HUS KJIIETOK
9yKapuoT U
MIPOKApUOT
Jlabopa-
MOpPHAsL
paboma No
2.
«Paccmar-
puBaHUE
KJIETOK
OakTepwid,
pacTeHui u
KUBOTHBIX
0JT MHK-
POCKOTIOMY

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OrnpeaenstoT NOHATHS,
dbopmupyemMbIe B X0/1€
U3YUYCHHS TEMBI: «IIPOKa-
PHOTBI», «9YKapUOTHI»,
«aHa’pOObI», «CIIOPHI».
XapakTepHu3yrT 0COOCH-
HOCTH CTPOCHUA KIICTOK
NPOKapUOT U 3YKApHUOT.
CpaBHUBAIOT OCOOCHHO-
CTH CTPOCHHUS KJIICTOK C
ICJIBIO BBISIBJICHUA CXO/d-
CTBA U pa3IUyus

Jlabopa-
TOpHasI
pabora

JIaBaTbCPABHUTEIIbHYIO
XapaKTepUCTHUKY MPOKa-
PHOT C 3yKapuoTaMH,
BbIJIETISIS IPU3HAKU
MPUMUTUBHOCTHU MTPOKa-
PHOT IO CPABHEHHIO C
AYKapuOTaAMHU.

P: Ymers camocto-
ATEJIbHO OOHApY-
KUBaTh 1 (popmu-
pOBaTh YUCOHYIO
npobiiemMy, onpese-
JIATh LETh y4eOHOM
JIESITEIIBHOCTH.

I1: TaBaTp onpene-
JICHUS] TEPMUHAM.
Ilepeunciars cno-
coOBI pa3MHOXe-
Husi CpaBHUBATh
JKUBOTHBIX C Pas-
JIMYHBIMH BUJIaMU
Oecrosoro pas-
MHO>KEHUS U KH-
BOTHBIX C BHEII-
HUM U BHYTPEHHUM
OIIOIOTBOPEHUEM.
Jloka3pIBaTh 3BO-
JIOLMOHHOE CO-
BEPILIEHCTBO BHYT-
PEHHETO OILUIOZO-
TBOPEHHUS U pa3BU-
THUS 3apOJIbIIIa B
MaTEpUHCKOM Op-
TaHU3ME.
AHanM3upoBaTh
coJiepyKaHue

K : orcranBas
CBOIO TOUKY 3pe-

dopMHUpOBaHUE
aKTHUBHOM JKHU3HCH-
HOM MO3UITUH B
3alIUTEe MPUPOIbI
POIHOTO Kpasi.

dopMupoBaHUe
IKOJIOTHYECKOM
KYJIBTYpbI HEO0XO-
JIMMOM B COBpe-
MEHHOM MHUpE.
Pacno3nanue B3a-
WMOOTHOIIICHUH
YEII0OBEUYCCKOTO
oO1ecTBa u Mnpu-
POIBI.




HUSI, TIPUCITYIIH-
BaTbCA K MHCHUIO
JPYTUX YYaIuxcs,
CIIPABEJINBO U
KOPPEKTHO OLICHH-
BaTh pabOTy OJHO-
KJIACCHUKOB
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KoHntpous-
Has pabora
Ne 1 no
TEeMeE:
«Ctpoenue
KJIETKU»

Ypok-

pednek-
cUm

OmnpenensioT MOHATHS,
copMUpPOBaHHBIE B XOIE
U3y4YEHUS TEMBI.
OTtpabaThIBalOT YMEHUS
(GopMyIHpOBaTH THITOTE-
3bI, KOHCTPYHUPOBATh,
IPOBOJUTH YKCIIEPHMEH-
TBI, OLICHUBATDH MOJYYCH-
HBIE PE3YIIBTAThI

Kon-
TPOJIb-
Has pa-
6oTta

JlaBaTh OIpE/IeICHNe
tepMuHam. Ha3piBathb
0COOEHHOCTH CTPOCHUS
KJIETOK >KHMBBIX Opra-
HU3MOB; MIEPEUHCIIATH
UX CBOMCTBA M 3HaYECHUE
XapakTepu30BaTh OCO-
OEHHOCTHU CTPOEHHS U
(yHKIIMOHUPOBAHUS

P: Ymers camocro-
ATEJIbHO OOHApY-
JKUBaTh U (HopMuU-
poBaTh y4eOHYIO
npoOiemy, onpese-
JSATH 1eNlb y4eOHOU
JIESITEIIBHOCTH.
YMmeTh paboTarh 1o
TUTaHY, CBEPSTh
CBOU JIEUCTBUS C
IENBIO0 U, IPU
HEOOXOIMMOCTH,
MCIPABIIATH OLINO-
KM CaMOCTOSITENb-
HO

IT: Paznuuats xu-
BOTHBIX C Pa3BHTH-
eM ¢ metamopdo-
30M U 6e3 MeTa-
Mopdo3a. O6bsc-
HATH OMOJIOTHYE-
CKYIO POJIb METa-
MOP(030B B KU3HH
YKUBOTHBIX

CpaBHuBath pas-
BUTHE C METaMOp-
dbo30m u 6e3 meTa-

Oco3HaBaTth €I1H-
CTBO H IIEJIOCT-
HOCTb OKpYXaro-
IIEr0 MHUpa.

BeoicTpauBate co0-
CTBEHHOE 11€JIOCT-
HOE MHUPOBO33pe-
nue. OnennBaTh
KU3HECHHBIC CUTYa-
IIUU C TOYKH 3pe-
HHS 0€30I1aCHOTO
o0pa3a )XM3HU U
COXpaHCHHUS 3]10-
POBBsI




Mopdo3a.

K: YmeTs camocTo-
SATEJILHO OPTraHU30-
BBIBaTh yueOHOE
B3aUMOIEHUCTBHE
npu pabote B
rpynne (mape).
YMeTh 00BEKTUBHO
OIICHUBATh PabOTy
YJICHOB TPYIITIBL.

21 | Accumuis- Otkpel- | OnpenensitoT MOHATHS, VYcTHBIN | 1aBaTh ONpECIICHHE P:YwMmetor opranu- | Beibuparor merne-
1M U JUC- THE HO- | (DOPMUPYEMBIE B XOJIC OIpoc tepmuHam. [lepeunc- 30BBIBATH BBIMOJI- | BBIC M CMBICIIOBBIC
CHMIISILIISL. BBIX 3HAa- | U3yYCHHUS TEMBI: «acCH- JSITH JTAIBl SHEpreTHde- | HeHUe 3a1aHui YCTaHOBKH B CBOMX
MeTabo- HUM MWL, «THCCUMUIIS- CKOro 0OMeHa, OCHOB- YUUTEIsl, aHAIM3H- | JICHCTBHSIX U T10-

IS, «META00TH3M. HBIE TIPOIIECCHl METa00- | pOBATh PE3YJIbTATHl | CTYNKAX .

sM OO0cyx1aroT B Ki1acce Iu3Ma CBOEH paboOThI HA

poOJIeMHBIE BOTIPOCHI, XapakTepu3oBaTh OOMEH | ypoKe.

CBSI3aHHBIE C MTPOIIECCaMU BEIIIECTB U MpeBpalle- IT: Ymetot Boc-

oOMeHa BeliecTB B Ouo- HUE DHEPIUH. MIPOU3BOJIUTH UH-

JIOTUYECKHUX CUCTEMax dbopmaruio 1o mna-
MSITH, 1aBaTh
olpeieNieHue 1o-
HSTHUSM, CTPOUTH
pedeBbie BBICKA3bI-
BaHUS, yCTaHABIIHU-
BaTh MPUUUHHO-
CJICZICTBEHHBIE CBSI-
3U.
K: Ymenue pado-
TaTh B IPyIax,
00CyX1aTh

22 [DHepreruye- OTtkpbl- | OnpenenstoT NOHATHS, Tectu- | OOBACHATH B3aUMOCBSI3b | P- miuanupyror u Yyarcs ocMBICITH-
CKHii OOMEH B THE HO- | (hopMHUpPYEMBIE B XOZIE pOBaHUE | ACCUMIUISIIUM U IUCCU- | TIPOTHO3HUPYIOT pe- | BaTh 3HAUNMOCTh
BBIX 3Ha- MUK, 00pa3oBaHUE | 3yAbTaT U BHOCST | IaHHOM TEMBHI,

IKJICTKE

HN3YUCHUA TEMBIL. «HCIIOJI-




HUU HOE KHCIIOPOJHOE dep- ATO® B xoze sHEpreTH- | HEOOXOJUMBIE I0- | y4aTCsl UCIOIb30-
MEHTAaTUBHOE pacIlIeIlIe- YECKOro OOMEHA B KJIET- | ITOJIHCHHMS. BaTb CBOM B3IJIAAbL
HHUE [JTIOKO3bD», «TITHKO- Ke. XapakTeprus3oBaTh I1- HaxoAT U OT- JUISL peLIeHUs Ipo-

oOMEH BellecTB U npe- | OuparoT HeoOXo- O51eM U u3BJeUe-
JU3», «IIOJTHOE KUCIIO-
BpallleHUe PHEPIUH KaK | IUMYIO HHPOpMa- | HUS )KU3HEHHBIX
OJIHO€ pacIleIIEHUE
POZHOE pacill MPOLIECCHI, COCTABIISIIO- | IIUIO U CTPYKTYpU- | YPOKOB
[JIFOKO3BDY, «KJIETOYHOE LHe OCHOBY JKM3HEIEs- | PYIOT ee.
JpIXaHuey. Xapakrepu- TEIbHOCTH KJIETKHU K- BrICKa3BIBAIOT Y 10BIIETBOPSAIOT 110~
3YIOT OCHOBHBIE 3TaIlbl CBOIO TOYKY 3pe- TpeOHOCTH B CIpa-
’HEPreTHYEeCKOro oOMeHa HUS BCIUTMBOM OLICHHUBA-
B KJIETKaX OPTaHU3MOB. HUH CBOCH paboThl 1
paboThI OJTHOKJIACC-
CpaBHUBAIOT SHEPreTH-
HUKOB
4eCcKyI0 3P PEeKTUBHOCTH
[JIMKOJIM3a U KJIETOYHOTO
JIbIXaHUS
23 | ®oTocuH- Otkpel- | OnpenenstoT MOHATHS, VYerupit | OOBACHATH CMBICT CBe- | P- mmanupyrot u VYuyarcst ocMbICIIH-
Te3 U Xe- THUEC HO- q)opMpreMBIe B X0JI¢ OIIpoC TOBOM U TEMHOBOM (1)33 MMPOTrHO3UPYIOT pe- BaTb 3HAYUMOCTDH
MOCHHTE3 BBIX 3HA~ | yi3vueqyis TEMBI: «CBETO- dboTocuHTE3a 3yJbTaT U BHOCST | JAHHOM TEMBI,
HUU HEOOXOIUMBIE J0- | y4aTcs UCTIOJIb30-

Bas (aza poTocuHTE3a»,
«remMHoBas ¢aza GoTo-
CHUHTE3a», «(pOoTOoIHN3 BO-
JIBI», «XEMOCHHTE3Y,
«XEMOTPOQBI», KHUTPHU-
¢unmpyromnme 6axkre-
pum». PackpbIBaroT 3Ha-
yeHue porocuHresa. Xa-
PaKTEPU3YIOT TEMHOBYIO
U CBETOBYIO (ha3wl poTo-
CHHTE3a 0 CXeMe, MPH-
BE/ICHHOM B yueOHUKE.
CpaBHMBAIOT IIPOLIECCHI
doTocuHTE3a U XEMOCHH-

MTOJIHEHUS.
II- HaxomsT U OT-
Ouparot He00X0-
JUMYI0 HHpOpMa-
U0 U CTPYKTYpPH-
pYIOT ee.

K- BrICKa3BIBAIOT
CBOIO TOUKY 3pe-
HUS

BaThb CBOU B3TJIAIbI
JUTSL pEIICHUS TIPO-
0JIeM U U3BJIeYe-
HHUS )KU3HEHHBIX
YPOKOB

Y 10BIIETBOPAIOT MO~
TpeGHOCTH B CIIpa-
BEIJIMBOM OII€HUBA-
HUH CBOEH paboThI U
paboTHI OJTHOKJIACC-
HUKOB




Te3a.

Pemarort pacuerHsie ma-
TEMaTU4YEeCKHe 3aauH,
OCHOBaHHBIE Ha (paKTHYe-
CKOM OMOJIOTHYECKOM

MaTepuae

24 | ABroTpo- Otkpel- | OnpenenstoT MOHATHS, Tectu- | maBarb onpeneneHue P- mnanupyror u VYuyarcs ocMmbICIu-
G5l U rete- THE HO- | (hOpMHUPYEMBIE B XOI€ poBanue | repmuHam. HasbiBaTh IIPOrHO3UPYIOT pe- | BaTb 3HAYUMOCTh
poTpods BbIX 3Ha- | U3yYEHUS TEMBI: «aBTO- THUIIbI TUTAHUS JKUBBIX 3yJlbTaT U BHOCAT | JAHHOW TEMBI,

HUHI TPOQBI», «reTepoTpPOdB», OpraHu3MoB; (a3bl U HEOOXO/UMBIE 10- | y4aTcsl UCIIOJIb30-
«hoTOTpOdBI», «XEMOT- IPOAYKTHI (POTOCUHTE3A; | MOTHEHMSL. BaTh CBOM B3IJISbI
podb», «carpopuTh», rpymimsl rereporpodusix | [1- HaxonT 1 oT- JUISL pELIEHHUs IIPO-
«I1apa3uThl», «TOJI030M- OpraHU3MOB OuparoT HeoOXo- 0s1eM U u3BIEUe-
Hoe nuranue». CpaBHu- XapakTepu30BaTh (OMU- | TUMYIO HHPOpPMA- | HUSI dKU3HEHHBIX
BalOT OpraHU3MBI 110 CIIO- ChIBaTh) 0COOEH- LIUIO U CTPYKTYpHU- | YPOKOB
co0y NOJy4YeHHUsl TUTa- HOCTH ITUTaHUS aBTO- pYIOT ee.

TenbHbIX BemecTB. Co- TPO(HBIX U TETEPO-
cTaBJsIOT cxemy «Kuac- TPO(HBIX OPraHU3MOB
cuduKanys opraHu3MoB (carpouros, napasu- K- BbICKa3bIBaIOT VY 10BHETBOPAIOT 11O-
10 croco0y MUTAHUSA» C TOB, CHMOUOHTOB), CBOIO TOUKY 3pe- TpeOHOCTH B CIIpa-
IPUBEIEHNEM KOHKPET- 0COOEHHOCTH MPOIIECCOB | HUS BE/JINBOM OLIEHUBA-
HBIX TIPUMEPOB (CMBICIIO- ¢doTo- U XeMOCHHTE3A. HUM CBOEH paboThI U
BOE YTCHHE) [TpuBoIUTE pUMEpPHI paboThI OTHOKIIACC-

pacTUTEIBHBIX Opra- HUKOB

HU3MOB C reTepoTpod-

HBIM TUIIOM IUTaHUH,

OpraHU3MOB CO CMe-

IIaHHBIM THUIIOM IUTa-

HUSL.

25 | Cunres Otkpel- | OnpenenstoT MOHATHS, VYCTHBIN | 1aBaTh ONpPEICIICHUE P- mnanupyror u VYuyarcs ocMmbICIu-
OEIKOB B THE HO- | (hopMHpYEMBIE B XOJI€ orpoc tepmuHaMm. HazbiBaTh MIPOrHO3HUPYIOT pe- | BaTh 3HAYUMOCTh
KIIeTKe BBIX 3HA~ | yinvyenyig TeMBI: «TeHY, aTarbl OMOCUHTE3a OeN- | 3y/lbTaT U BHOCAT | JIaHHOW TEMBI,

HUM Ka (MecTo ocylllecTBIe- | HEOOXOAUMBIE J10- | Yy4aTcsl UCIIOJIb30-

«TEHETUYECKUI KO,
(TPHUILICT», KKOOOHM,

HUS TPAHCKPUIIIHUU U

IIOJITHCHHUA.

BaTb CBOM B3IJIAbI




«TPAHCKPUIILUS», «AaHTH-
KOJOH», «TPAHCIISIIHS,
«IONMHCOMAY. XapaKTepH-
3YIOT IIPOIIECCHI, CBS3AH-
HBIE ¢ OMOCHHTE30M OeJI-
Ka B KJIETKE.

OnUCHIBAIOT MPOIIECCHI
TPAHCKPHITIIUU U TPAHC-
JISIUY TIPUMEHSIS TIPUH-
IIUTT KOMIUIEMEHTapHOCTH
1 T€HETUYECKOr0 KoJa

TPAHCIIAINHN )
XapaKkTepu30BaTh (OIH-
CBhIBaTh) Ipolecc Ono-
CHHTE3a OEJIKOB B KIICT-
ke. OOBSICHATB POJIb Te-
HETHYECKOTO KO/Ia, POJIb

I1- gaxonsaT u oT-
OuparoT HeoOXo-
IuMYyto nHpopma-
IIUIO U CTPYKTYPH-
PYIOT ee€.

K- BrICKa3BIBAIOT
CBOIO TOYKY 3pe-
HUS

JUISL PELIEHUS TIPO-
0J1eM U U3BJIEUE-
HUS KU3HEHHBIX
YPOKOB

VY 10BIETBOPSIOT
MOTPEeOHOCTH B
CIIPaBEJIMBOM
OLI€HUBAHWU CBOEH
paboThl U pPabOTHI
OJIHOKJIACCHUKOB
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Henenue
KJIETKU.
Muro3

OTkpbI-
THE HO-
BBIX 3Ha-
HUH

OrnpeaensroT NOHTHS,
dbopmupyembIe B X0j1e
U3YUYCHHSI TEMbI: «MU-
TO3», «UHTEpda3zay,
«mpodazay, «metadaszan,
«anadaza», «renodazan,
«PENYILTUKAIHS, «XPO-
MaTHJIBI», «IIEHTPOMEPAy,
«BEPETEHO JEIICHUS.
XapakTepusyroT O1oso-
TUYeCKOe 3HAaYCHHE MU-
TO3a.

OnuceIBalOT OCHOBHBIE
¢da3sl MUTO3a. Y CcTaHaB-
JUBAIOT IPUIHUHHO-
CJICJICTBEHHBIC CBSI3U
MEXTY TPOJIOJDKUATEh-
HOCTBIO JICJICHHSI KIIETKH
U TIPOJAOKUTETHHOCTHIO
OCTaJIBLHOTO MEepHoIa

Y cTHBIN
ompoc

JlaBaTh OIpeIeiiCHNe
tepmuHaM. Ha3piBath
($a3pl MUTO3a, OpPTraHOM-
JIbl, Y4aCTBYIOIIHUE B Jie-
JICHUHU KIETKU
XapaKTepU30BaTh MeXa-
HH3M JCICHHS KICTKH;
OTHUCHIBAThH MPOLIECCHI,
MPOUCXOSIINE B KaX-
noit u3 (a3 MmuTOo3a.
OOBACHATH OHOJIOTHYE-
CKHI CMBICII MUTO3a

P- mimanupyrot u
IIPOrHO3HUPYIOT pe-
3yJIbTaT U BHOCSAT
He0OXO0UMBbIE J0-
IIOJIHEHUS.

II- gaxonsT u oT-
OuparoT HeoO0Xo-
TuMyto nHpopma-
LIUIO U CTPYKTYpH-
pyIoT ee.

K- BBICKa3bIBaOT
CBOIO TOUKY 3pe-
HUS

Yuarcsa ocMBICTHU-
BaTh 3HAUMMOCTD
JTAHHOM TEMBI,
y4aTcsi HCTIOJIb30-
BaTb CBOU B3IJISIbI
JUTSL peIeHus TIPO-
0J1eM U U3BJIEUE-
HUS KA3HEHHBIX
YPOKOB

Yuurthcs camocTo-
SITETTLHO BBIOMPATH
CTHJIb paboTHI,
ONpeeATh 3Ha-
YUMOCTH H3ydae-
MOT'0, BO3MOK-
HOCTb HCIOJIB30-
BaTh CBOM 3HAHUA
TIPU U3YICHUH
JIPYTUX TIPEIMETOB
U peleHuu onoio-
TMYECKUX 3a7ay




JKH3HCHHOI'O IIMKJIa KJICT-

KH
27 | KoHTtpouib- Ypok- OnpenensioT NOHATHS, Kon- 3HaTh TEPMUHBI; HA3bI- P- mimanupyrot u VYuyarcs ocMbICIIU-
Hasi paboTta pedek- | hopMUpyeMbIe B X01€ TPOJIb- BaTh OPraHOUIBI KIICT- MPOTHO3HUPYIOT pe- | BaTh 3HAYUMOCTh
Ne 2 mo cHst W3YYEHUS TEMBIL: «IHEp- Has pa- | KU, FPYMIbl XUMHYe- 3yJlbTaT U BHOCAT | JAHHOW TEMBI,
TEeMe: reTU4ecKuii 0OMeH», 6ora CKHUX JJIEMEHTOB, BKJIIO- | HEOOXOJMMBIE JIO- | y4aTcs UCIONIb30-
«Kierou- «poTrocuHTE3N, «XEMO- YEHHBIX B XUMUYECKUM | TOJTHEHMS. BaTh CBOM B3TJISIbI
HBIN ypo- CHHTE3», «aBTOTPO(BI U COCTaB KJIETOK; IIepe- I1- HaxonAT u ot- JUISL peLIEHUs IIPo-
BEHb) reTepoTpodb», KMUTO3 U YHUCIATH TUMBI TUTaHUS, | OUparoT HEOOXO- 05ieM U u3BJIeUe-
Me03». XapaKkTepu3yroT ¢da3pl MUTO3a IUMYI0 HH(pOpMa- | HUSI JKM3HEHHBIX
CYIITHOCTH MPOLIECCOB. XapaKkTepu30BaTh CTPO- | IIUIO M CTPYKTYPH- | YPOKOB
eHue, QyHKIUU U XUMU- | PYIOT €€.
YEeCKHUiIl COCTaB KJIETOK K- BbICKa3bIBatOT Y noBneTBOPSIOT
(6axTepuii, rpubOB, pac- | CBOIO TOUKY 3pe- NOTPeOHOCTH B
TCHHUU W KUBOTHBIX); HUS CIIPaBeIJINBOM
(PHEepreTUYEeCKUi U TIa- OLICHUBAaHUH CBOEH
CTHYECKUIA OOMEHBI); paboThI ¥ pabOTHI
cymHocTh MuTo3a. [lpu- OJIHOKJIACCHUKOB
BOJUTH IPUMEPHI, TTOKa-
3BIBAIOIIME B3aMOCBS3b
CTpOEHUS U (PYHKIMIA
KJIETOK
Opranu3mMeHHbIil ypoBeHb - 13 yacos
28 | PazmHo- Otkpel- | OnpenenstoT MOHATHS, YCTHBIN | 3HaTh TEPMUHBI; IIEpE- P- nmnanupyror u VYuyarcs ocMbICIU-
KCHHE Op- THE HO- | (hopMHpYEMBIE B XOJI€ orpoc YHUCIIATH BUJBI OECTOJIO0- | IPOrHO3UPYIOT pe- | BaTh 3HAYUMOCTh
FAHI3MOB BBIX 3H3- | yavaenus TeMbl: «pas- IO ¥ TMOJIOBOTO Pa3MHO- | 3yJIbTaT U BHOCSAT | IaHHOM TEMBI,
HUH JKEHUS] OPTaHU3MOB; HEO0OXOUMBIE J0- | y4aTcsl UCHOJIb30-

MHOXCHUC OPIraHU3MOB»,
«becmonoe PAa3MHOXKC-
HHUC), KIIOYKOBAHUCH,
«ICJIICHUEC TCJIa», «CII0-
pBD», «KBETCTAaTUBHOC Pa3-
MHOXCHHE», KITOJIOBOEC
Pa3MHOXKCHHE», «TraMe-

Ha3bIBaTh MYXCKHE U
’KEHCKHE TI0JIOBBIC Ta-
METbI

OIHCHIBATH CYIIHOCTD
Pa3sMHOKEHHUsI OpraHu3-
MoB(OakTepuii, rpu0oB,
pacTeHHi, )KUBOTHBIX U
YeJIOBEKa); XapaKTepH-

MTOJIHEHHUS.
II- HaxonmsT M OT-
OuparoT He00X0-
TuMyto nHpopma-
LU0 U CTPYKTYpPH-
PYIOT ee€.

K- BbIcKa3bIBatoT
CBOIO TOYKY 3pe-

BaTh CBOM B3IJISBI
JUTSL PEIIEHUS TIPO-
0J1eM U U3BJIEUE-
HUS JKU3HEHHBIX
YPOKOB

Y 10BIIETBOPSIOT 10~
TpeGHOCTH B CIIpa-
BEJIMBOM OILIEHHMBA-




TBI», «TepMaPPOIUTH»,
«CEeMEHHUKWY, «AUYHH-
KW», «CIIEPMAaTO30MIbI»,
IALIEKIIETKU.
XapakTepusyrT opra-
HU3MEHHBIN YPOBEHB Op-
raHU3aluM )KUBOT0, IPO-
1ecchl OECIoNoro u mo-
JIOBOT'O Pa3MHOKEHUS,
CPaBHMBAIOT HX.
OnuceIBatOT crocoOBbI
BEreTaTUBHOI'O Pa3MHO-
JKEHHS] PaCTECHUM.
IIpuBoasaT mpUMEpHI Op-
TFaHU3MOB, Pa3MHOXKaI0-

X CS TIOJIOBBIM U Oec-
TIOJIBIM TTYTEM

30BaTh BHBI OECIIOJIOrO
Y TIOJIOBOT'O Pa3MHOKe-
HUs opraHu3moB. Ocy-
IIECCTBJIATH CpaBHI/ITeJIb-
HYIO XapaKTePUCTUKY
0eCII0JIOro U IIOJIOBOTO
pa3MHOXKEHHs, 00BsIC-
HATH HpeI/IMYH_[eCTBa

HUA

P- mnanupyror u
MIPOTHO3UPYIOT pe-
3yJIBTAaT U BHOCST
HEeO0OXOIUMBIE J10-
MTOJIHEHHS.

I1- gaxonsaT u oT-
OuparoT Heo0Xo-
IuMyto nHpopma-
IIUIO U CTPYKTYPH-
pYIOT ee.

K- BrICKa3EIBAIOT
CBOIO TOUKY 3pe-
HUSA

HUH CBOCH pabOTHI U
paboThI OTHOKIIACC-
HHUKOB

Yuutecs caMoCTo-
STEJIILHO BBHIOUPATH
CTHJIIb paboTHI,
OTIpeNeNATh 3Ha-
YHMOCTb U3ydae-
MOT0, BO3MOX-
HOCTh HCIOJIB30-
BaTh CBOM 3HAHUS
IpU U3Y4CHUH
JPYTUX MPEIMETOB
U peuieHnu O01oJo-
THYECKUX 3a/1a4
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PaszButue
MTOJIOBBIX
KJIETOK.
Meiios.
Omnono-
TBOpEHUE

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OnpenenstoT NOHATHS,
dbopMupyembie B X0/1€
W3Y4YEHUSI TEMBI: «raMe-
TOTE€HE3», «IEPHUOJI pa3-
MHOXEHUS», «TIIEPHO/T
pocTay, «Iepuoj] co3pe-
BaHM», «MeHO03 Iy,
«mero3 I1», «korbroTa-
U, KKPOCCUHTOBEP,
«HANpPaBUTEJbHBIE TEb-
11a», «OTIO0OTBOPEHUEY,
«3UTO0Tay, «KHAPYKHOE
OTUIOJIOTBOPEHUEY,
«BHYTPEHHEE OIJIO0JI0-

YcTHbINi
onpoc

JlaBaTh OINpe/IeIeHNe
TepmuHaM. [lepeunc-
JSATh CTaIUU TaMeTore-
He3a, CTaJluu Meio3a

XapaKTepu30BaTh CTa-
M raMeToreHesa,
CYIIHOCTb U CTAJHUU
Meiio3a, mporecca
OILIO/IOTBOPEHHS; BBI-
JACIIATh OTIIUYMA B IIPO-
neccax (popMupoBaHus
MYXCKHX U )KCHCKHX
ramert. [IpoBoauTh
CPaBHUTEIBHYIO Xapak-
TEPUCTUKY XPOMOCOM-

P- mnanupyror u
MIPOTHO3HUPYIOT pe-
3YJIBTaT U BHOCST
HEOOXOIMMBIC JI0-
MTOJTHEHHS.

II- HaxomsT U OT-
OuparT HEO0OXO-
JUMYI0 HHpOpMa-
ITUIO U CTPYKTYPH-
PYIOT €e.

K- BBICKaA3BIBAIOT
CBOIO TOUKY 3pe-
HUSA

IP. CamocTosTeapHO
0CO3HABaTh TPUYNHB]

CBOCTO yCIICXa UJIN

Yyarcs 0CMBICIIH-
BaTh 3HAYNMOCTb
JTAHHOM TEMBI,
y4darcsi HCOJIb30-
BaTh CBOU B3IJISIbI
JUTSL peLeHus po-
0JeM H u3BJICUe-
HUS JKU3HEHHBIX
YPOKOB

Yuurscs caMmocTos-
TEJIbHO BbIOUPATH
CTHJIb paboThlI,
OTIPENIETISATh 3HAUN-
MOCTb U3y4aeMOro,
BO3MOXKHOCTh HC-




TBOPEHUEY, «IBOWHOE
OTUIOJJOTBOPEHHUE Y T10-
KPBITOCEMEHHBIX», «IH-
JIOCTIEPM.
XapakTepusyroT CTaIuH
pPa3BUTHS TIOJIOBBIX Kile-
TOK U cTaguil Melo3a 1o
cxemam.

CpaBHHUBAIOT MUTO3 U
MEN03.

OO0BsicHAOT OMoJIoruye-
CKYIO CYITHOCTh MUTO3a H
OIIOIOTBOPEHUS

HOTO Habopa comaTH4e-
CKHX U IOJIOBBIX KJIETOK,
00BsACHAS OMOJI0rHye-
CKUU CMBICIT 3TUX pa3-
JIMIUH

HeycrieXa U HaXOUTh
CII0COOBI BBIXO/Ia U3
CUTyaIluu HEeycIexa.
PaGoras o mpemJio-
PKEHHOMY U CaMOCTO-
SITEJIbHO COCTABJICH-
HOMY IIJIaHY, UCTIOJIb-
BOBAaTh HApSy C OC-
HOBHBIMH M JIOIIOJI-
HUTEJIBHBIC CPEICTBA
(cipaBoYHas TUTEPaA-
Typa, KOMIIBIOTED).
I1. OcymecTBisATh
ITOTMYECKYIO orepa-
[UO0 YCTaHOBJICHUS
OTHOIIICHUI;

K. YuuTbcs KpuTHUIH(
OTHOCHUTBCSI K CBOEMY
MHEHHIO, C IOCTOHMH-
CTBOM NPU3HABAThH
OIITHOOYHOCTH CBOETO
MHEHUS (€CITH OHO
TaKOBO) U KOPPEKTHU-
[poBaTh €ro

I10JIb30BaTh CBOU
3HaHUSA IIPU U3y4e-
HUU JPYTUX Npel-
METOB.
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Nunnsu-
NyaJIbHOE
pas3BUTHE
OpraHu3-
MoB. buo-
reHeTnde-
CKHH 3aKOH

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OrnpeaensroT NOHATHS,
dbopMupyemMbie B X0/1€
W3YYCHUS TEMBI: «OHTO-
TeHEe3», «IMOPHOHATHHBIN
MepuoJI OHTOTreHe3a (IM-
OpuoTeHe3)», «IOCTIM-
OpHOHATBHBIN TIEPUO]T
OHTOTE€HE3ay, «IIPSIMOE
Pa3BUTHEY», KHETIPSIMOE
pa3BUTHE», «3aKOH 3apO-
JIBIIIIEBOTO CXOJICTBAY,

YcTHbINi
onpoc

JlaBaTh OINpe/IeIeHne
TepmuHaM. [lepeunc-
JSATh EPUO/IbI OHTOTe-
He3a, ITarnbl SMOpPHO-
HaJILHOTO Pa3BUTHS
XapaKTepu30BaTh Mepu-
0J1bl OHTOT€HEe3a, MPOo-
LECCBhI, IPOUCXOSIINE B
KaXKJIOM U3 [IEPHOJIOB.
ITpoBoaUTH cpaBHEHME

P- mnanupyror u
MPOTHO3UPYIOT pe-
3yJbTaT U BHOCSIT
HEOOXOIMMBIC J10-
MOJIHEHUS.

II- HaxonmsT u OT-
OuparoT He00X0-
JUMYI0 HHpOpMa-
U0 B CTPYKTYPH-
PYIOT €e.

K- BrICKa3BIBAIOT

Yyarcst OCMBICITH-
BaTh 3HAYMMOCThH
JTAHHOM TEMBI,
y4arcsi HCOJIb30-
BaTh CBOM B3TJISIbI
JUTSL peLeHust po-
0JIeM U U3BJIeYe-
HUSA JKU3HEHHBIX
YPOKOB

Y4nuThCS caMOCTOSI-

TEJIbHO BbIOUPATH




«OuoreHeTHYECKUH 3a-
KOH», «puiioreHesy». Xa-
PaKTEpPU3YIOT MEPUOIBI
oHTOreHesa. OmucKBaIOT
0COOEHHOCTH OHTOT€HE3a
Ha IIpUMEPE Pa3IUIHBIX
rpymi opranu3mMoB. O0b-
SICHSIOT OMOJIOTUYECKYIO
CYIIIHOCTh OMOTEHEeTHYC-
CKOro 3aKOHA. Y CTaHaB-
JUBAIOT MPUYUHHO-
CJICACTBEHHBIC CBSI3U HA
MIpUMEPE )KUBOTHBIX C
Hpi[MI)IM n HGHp?IMI:IM
pa3BUTHEM

IPSIMOTO U HETPSIMOTO
[IOCTAIMOPHUOHAIIBHOTO
Pa3BUTHS OpraHU3Ma.
®opmynupoBath Orore-
HETUYECKHUl 3aKOH, T10-
SICHSISI €T0 3HaUCHHE.

CBOIO TOUKY 3pe-

HUS
P. CamocTrosiTebHO
0CO3HABATh TMPUYMHB]
CBOErO ycrexa Ui
HEycIexa U HaXOIUTh
CIIocoObI BBIXO/1A U3
CUTyallMu HeycIexa.
Paboras o mpenJo-
PKEHHOMY U CaMOCTO-
SITE€IbHO COCTABIICH-
HOMY ILJIaHY, UCTIOJb-
BOBaTh Hapsy C OC-
HOBHBIMU U JTOTIOJI-
HUTEJbHBIE CPEICTBA
(cripaBOUHAas IUTEpa-
Typa, KOMIIBIOTED).
1. OcymecTBisATH
ITOTUYECKYIO oTepa-
[AO0 YCTaHOBJICHUS
OTHOIIICHUI;
K. Yuutbcst KpUTHYH(
OTHOCHUTBCS] K CBOEMY
MHEHHIO, C TOCTOUH-
CTBOM MPU3HABATH
OIINOOYHOCTH CBOETO
MHEHHUsI (€CTTH OHO
TaKOBO) U KOPPEKTHU-
poBaTh €TO

CTHJIIb paboTHI,
OTIpeNIeNATh 3HAUU-
MOCTb U3y4aeMoro,
BO3MOXHOCTh HC-
II0JIb30BaTh CBOU
3HAHMA TIPH U3yde-
HUH JIPYTUX Tpea-
METOB.
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IIposepou-
Has pabora
Ne 2 o
TeMe:
«Pa3mHO-
YKEHHE Op-

Ypok-

pednek-
cust

OnpenensroT NOHATHS,
chopMupOBaHHBIE B XO/I€
U3YYCHUS TEMBI.

OTtpabaThIBaOT YMEHUS
(bopMyIMpOBaTh TUIIOTE-
3bl, KOHCTPYHPOBATb,

IIpose-
pouHas
pabota

JaBaTh OIpe/IeTICHIE
tepmuHaM. Ha3bpiBath
CIOCOOBI Pa3MHOXKEHHUS
KUBBIX OPTaHU3MOB;
MIEPEYUCITATh UX CBOM-
CTBa M 3HAYCHUE

P: CamocrosTeinn-
HO 0OHapy>KUBATh
1 GOpMyIHUPOBAThH
nmpoOemMy B Kjac-
CHOW U UHJIMBU]Y-
aJIbHOM yueOHOM

Yuutbcs npusHa-
BaTh POTUBOPE-
YUBOCTb U HE3a-
BEpLIEHHOCTh CBO-
UX B3IVISI0B HA
MHP, BO3MOXKHOCTb




TaHHU3MOB»

IMPOBOAUTH SKCIICPUMCH-
Thl, OUCHHUBATD IMOJIYYCH-
HBIC PE3YJIbTAaThbl

XapaKTepHu30BaTh 0CO-
OEHHOCTH CTPOEHUS U
(GYHKIIMOHHPOBAHHS

JIESITEIIbHOCTH.
11: ITpeacraBiars
nHpopManuo B
BUJIC KOHCIICKTOB,
TaO0JIHII, CXEM,
rpaduKoB.
AHanu3upoBaTh,
CaBHUBATh, KJIac-
cuuIpoBaTh U
0000111aTh MOHATHS
K: OtcrauBas
CBOIO TOUKY 3pe-
HUS, IPUBOIUTD
apTyMEHTHI, MO/I-
TBepXKJas ux Qak-
TaMH.

HUX U3MCHCHHA.
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3akoHOMED-
HOCTH
HacJjea0Ba-
HUS NIpU-
3HAKOB,
yCTaHOB-
JIEHHBIE

I'. Menneine
M. MoHoOru-
OpuaHOE
CKpelIuBa-
HUE.

IIpaxkmu-
yeckas pa-

boma No 1.

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OnpenenstoT NOHATHS,
dbopMupyembie B X0/1€
U3YYEHUS TEMBI: «TUOPH-
TOJIOTUYECKUN METO,
«YUCTBIC JIMHUHY, KMOHO-
TUOpPUIHBIE CKPEIBa-
HUS», «aJUICITbHBIC Te-
HBI», «TOMO3UTOTHBIC U
reTepO3UTOTHBIC Opra-
HU3MBI», «JTOMHUHAHTHBIE
U pelIeCCUBHBIC MTPU3HA-
KW, «PaCIICTIICHUE,
«3aKOH YHCTOTHI TaMeT.
XapakTepus3yroT CyII-

YcTHbINi
onpoc

JlaBaTh OIpe/IeTICHE
TePMHUHAM
XapaKTepU30BaTh MPE/I-
MET U3y4eHUs TeHETUKH,
TeHETHYECKNE TCPMUHBI,
CUMBOJIBI, TOHSATHS;
pacKpbIBaTh CYTh TH-
OpUI0JIOTHIECKOTO Me-
TO/a, CyTh IIpaBUJIa
enHo00pa3us rudpu-
JIOB TIEPBOTO MOKOJIe-
HUS, CYTh 3aKOHA YHCTO-
THI TaMeT; POPMYITHPO-
BaTh MIPABHIIO PACIIIETI-
neHus. JlaBath IUTOIIO-
ruyeckoe 000CHOBaHUE

P:Ywmeror opranu-
30BBIBaTh BBINOJ-
HEHUE 3aIaHUI
YUUTENs], aHATU3U-
pOBaTh PE3yJIbTATHI
cBOe paboThI HA
YpOKe.

I1: Ymerot BoC-
MIPOU3BOUTH MH-
dbopmaruio 1o mna-
MSITH, 1aBaTh
omnpeeneHue no-
HSTHUSM, CTPOHTH
peYeBbIe BBICKA3bI-
BaHMsI, YCTAaHABIIN-
BaTh MPUUHUHHO-

Bri6upator nene-
BBI€ U CMBICJIOBEIE
YCTaHOBKH B CBOMX
JIEUCTBUSX U IIO-
CTyIKax .




«Pemenue HOCTb TUOPHUI0JIOTHYE- 3aKOHOMEPHOCTSM CJIE/ICTBEHHBIE CBS-
reHeTH4e- CKOr'0 METOJa. HaCJICOBAHMA IIpU MO- | 3H.
CKHUX 337124 ONKCHIBAIOT OIBITHI, HOTHOPHIHOM K: ¥menne pabo-
TaTh B rPYyIIax,
Ha MOHOTHU- IIPOBOAMMBIE
00cyX1aTh

OpumHoe I''MeHneneM 1o MOHOTH-
CKpellrBa- OpuIHOMY CKpeLIrBa-
HUE» HUIO.

CocCTaBsIIOT CXEMBI

ckpemmBanus. OObsICHSI-

10T IUTOJIOTUYECKHUE OC-

HOBBI 3aKOHOMEPHOCTEM

HacJIeJOBaHMsI IPU3HAKOB

IPU MOHOTUOPUIHOM

CKpEIIMBAHHH.

Pemaror 3agaum Ha Mo-

HOTUOPUTHOE CKpeIInBa-

HUE

33 | Henonnoe Otkpel- | OnpenenstoT MOHATHS, VYCTHBIN | JaBaTh ONpENEICHUE P: xoppektupoBath | OCMBICINBAIOT

JIOMUHU- THE HO- | (hopMHpyEMBIE B X0JI€ orpoc TEPMHHAM XapaKTepH- 3HAHUA U O0BEK- IPUYUHBI MHOTO-
pOBaHuE. BBIX 3H3~ | y3vuenys TeMbl: «HENON- 30BaTh 3aKOHBI HAClEA- | TUBHO UX OLICHU- 00pa3ust KUBOTHO-
I'enotun n HUM cTBeHHOCTU. OOBSACHATH | BaTh. ro Mupa

HOE JOMHUHHUPOBAHUEY,
benoru. B3aMMOCBS3b T'€HOTHIIA I1: ymenue pa-
AHanu3u- «TEHOTHID, «pEHOTHID, 1 GEHOTUITNYECKUX 00TaTh C TEKCTOM,
pyroiiee «aHaTU3UPYIOMIEC CKpe- HPU3HAKOB OPTAaHU3MOB, | BBIACIATH B HEM
CKpelnBa- mIMBaHue». XapakTepu- MPaKTUYECKOEe 3HAUYCHHE | TJIaBHOE, AHAHU-
HHC. 3YIOT CYIIHOCTh aHaJIu- OpUMEHECHMS METO/1a 3UpOBaTh, CPABHU-
11{76176‘6}{’;’;1;;1 SUPYIONIEro CKPeluBa- AHAM3UPYIOIIErO BaTh, KIacCU(HIH-
GomaNe 2 151, COCTARIISIOT CXEMBI cKpeluuBanus. PemaTts | poBath 1 00600-

3aJlauM Ha HEMOJHOE 1aTh MOHSATHS.

«Pemenne CKpelmBanus. Pemaror i
CeHCTIO JOMMHHUPOBAHME U aHa- K: orcrauBarot
eRHX 3a7ad 3ajlati Ha HACJICNOBaHNC TI3UPYIONIEe CKPEl- | CBOIO TOUKY 3pe-

IIPU3HAKOB IIPX HCIION- BAaHUE HUs, IPUBOJAT ap-
Ha HacJe-

JOBaHHC

HOM JOMUWHHUPOBAHUU

T'YMEHTBI, ¥ METh




IIPU3HAKOB

B3IIAAHYTb Ha CH-

IIpU HE- TyaluIo ¢ NHOU
ITOJTHOM MTO3ULIMH U I0TO-
JTIOMUHU- BapUBATHCS C
pOBaHUN» JIFOJIBMH MHBIX T10-
k370004078
OtcrauBas BOrO
TOYKY 3pECHHUS,
MIPUBOAUTH apry-
MEHTBI, IOJITBEP-
Kaas uxX GpakTaMmH.
YMeTb B3IIISIHYTh
Ha CUTYALUIO C UHOM
MO3UIIMK U IOTOBAPH-
BATHCSI C JIFOJIbMU
MHBIX TTO3UIIUH.
OTcranBasi CBOIO TOY-
Ky 3pEHUs, IPUBO-
ITUTH apTYMEHTHI,
MOATBEPKIAS UX
(bakTamu
34 | luru- Otkpel- | OnpenenstoT MOHATHS, VYCTHBIN | 1aBaTh ONpeAeieHue P: xoppektupoBath | OCMBICIHBAIOT
OpunHoe THE HO- | (hopMHpYEMBIE B XOIE onpoc TepMUHAM 3HAHUA U OO0BEK- MPUYHHBI MHOTO-
CKpeluBa- BBIX 3HA- | yiavyenyis TeMBI: «IHTH- XapaKTepu30BaTh 3aKO- | TUBHO HUX OLIEHU- oOpa3us pacTu-
HUe. 3aK0H HUU 6 HbI HACJIEICTBEHHOCTU. | BaTh. TEJIBHOTO MUpa
PUIHOE CKPEIIUBAHUE,
HE3aBHUCH- PackpeiBath CymHocTh I1: ymenue pa-
MOT0 (34KOH HE3aBHCHMOTO 3aKOHA HE3aBUCUMOTO 00TaTh C TEKCTOM,
HaCJen0- HaCJIC0BaHN: IIpU3HA- HAcJIeNOBaHMs NIPU3HA- | BBIICIATH B HEM
BaHWUs NIpHU- KOB», «TIOJIUTUOPHIHOE KOB. rJIaBHOE, AHaJu-
3HAKOB. CKpEIIMBAHUEY, «PEUIeT- Pemate 3amaun Ha AUTH- | 3MpOBATh, CPABHU-
Tpaxmu- ka ITenneray. OpuIHOE CKpElLUBaHUE. | BaTb, KIaccU(UIH-
gﬁ%g’;\g? JTAk0T XapAKTEPHCTHKY 1 XapaKTepEISOBaTB BUJBI | POBaTh M 00006-
«Permmentie OGBACHSIOT CYIHOCTH B3aUMOJICUCTBUS aJlIeNb- | IIaTh HOHSTHS.
reHeTHye- HBIX TEHOB K: orcrauBatot
CKHX 33184 3aKOHA HE3aBUCUMOTO CBOIO TOUKY 3pe-

Ha JINTH-




OpumHoe

HaCJICAOBaHUA IIPU3HA-

HHs, IPUBOJAT ap-

CKpeluiuBa-

T'YMEHTBI, Y METh

HIEY. KOB. Y 5

COCTaBISIOT CXEMBI B3IIHYTD Ha CH-
Tyaluio ¢ UHOU
CKPELIMBAHUS U PELICTKU
0 MTO3ULIMH U I0TO-
CHHCTA. BapUBATHCS C
Pemwaror 3agaun Ha quru- JTIOJbMHM HHBIX TO-
OpuIHOE CKpEelIMBaHKe SHITHIA.
OtcrauBas BOrO
TOYKY 3pCHHUS,
MIPUBOAUTH apry-
MEHTBI, IOJITBEP-
K1as uX paKkTaMH.

35 | I'eneruka Otkpbl- | OnpenenstoT NOHATHS, VYCTHBIM | 1aBaTh ONpPECIICHHUE P: koppektupoBath | OcMbICTUBAIOT
IoJjia. THUEC HO- q)opMpreMBIe B X0JI¢ OIIpoC TCpMHUHaAM 3HAHUS U OOBEK- IMIPUYKUHBI MHOT'O-
Creries- BBIX 3H3~ | y3vuenys TeMbl: «ayTo- XapaKkTepU30BaTh CYII- | TUBHO UX OLICHU- 00pa3usi >KUBOTHO-

HUU HOCTb 3aKOHA BAaTh. ro Mupa
HOE C I10- COMBI», «I10JIOBBIE XPO-
T. Moprana. OOBACHSITH I1: ymenue pa-
M MOCOMBI», «TOMOTaMeT-
7o OCOMBD», «romMorame MEXaHM3M CIIETNIEHHOTO | 60TaTh ¢ TEKCTOM,
HaCJIe10- HBII TIOJ», «TeTepora- HACJICJIOBAHUS MIPU3HA- | BBIICIATH B HEM
BAaHHE METHBIN IIOJI», «CLIETIe- KOB, Ha3bIBaTh €r0 NpU- | IJIaBHOE, AHaIuU-
Hpakmu- HHE I'eHa C IOJIOM)). YU HBI (KOHLIOF&III/I?[, ne- | 3upoBaTh, CpaBHHU-
yeckas pa-
o NIO’ y JIar0T XapaKTePUCTUKY I PEKPECT XPOMOCOM), BaTh, KJIacCU(ULIH-
«PellleHIe OOBACHSIOT 3aKOHOMED- oOparasi BHUMaHUE HA | poBaTh U 0000-
OMoIOrHYecKoe 3Haue- 1aTh NOHATHSL.
reHeThYe- HOCTH HaclleJ0BaHUs
CRIX 372 HUE TIePEKPECcTa XPOMO- K: orcrauBarot
MIPU3HAKOB, CLIETVICHHBIX coM CBOIO TOUKY 3pe-
Ha HacJe-
JE— C IIOJIOM. JlaBaTh OMpeIesieHre HUS, IPUBOSAT ap-
OH3HAKOB CoCTaBIAIOT CXEMBI tepmuHaM. Ha3biBaTh TYMEHTHI, Y METh
CIII)GHJ'IeH ’ CKpEIMBaHKs. Y CTaHaB- TPYIIIBI XPOMOCOM B3IJISIHYTh Ha CH-
HEIX C TO- JIMBAIOT IPAYHHHO- XapaKTEePU30BaTh IPYI- | TyalHIO ¢ UHOMN
B XPOMOCOM MTO3UIIMH U JIOTO-
JTOMY. CJIE/ICTBEHHBIE CBSI3U Ha P 1t a

npuMepe 3aBUCHMOCTH
pa3BUTHS [10JIa OCOOH OT

(ayTOCOMBI U TOJIOBBIE
XpPOMO COMBI); MEXaHU3M
HacJIeJOBaHMsI IPU3HA-

BApUBAaTHCS C
JIIOILMHU UHBIX I10-
3ULIUH.




€e XpOMOCOMHOT0 Habo-
pa. Pewraror 3agaun Ha
HacjeJ0BaHHE TPU3HA-
KOB, CICIIVICHHBIX C I1O0-
JI0M

KOB, CIICIIJICHHBIX C I10-
aoMm. [IpuBoauts npume-
pbI IPU3HAKOB, CIICTIJICH-
HBIX € MoJioM. Pemiats
3aJla4d Ha CLETUJICHHOE C
MOJIOM HacJIe/I0BaHUE

OrcranBas
CBOIO TOUKY 3pe-
HUS, IPUBOJUTD
apTryMEHTHI, MO/I-
TBepXKaas ux Qak-
TaMH.

36

KonTtposb-
Hasi paboTa
Ne 3 o
Teme: «l'e-
HETUKa»

Ypok

pediek-
cuu

OrnpeaensoT NOHTHS,
c(OpMHpPOBAHHBIE B X0O/1€
U3yYCHUS TEMBI.
OTtpabaThIBalOT YMEHUS
(GopMyIHpOBaTH THIIOTE-
3bl, KOHCTPYUPOBATH,
IPOBOJUTH YKCIIEPHMEH-
THI, OLICHUBATH TTOJIyYCH-
HBIE PE3yJIbTaThI

Kon-
TPOJIb-
Has pa-
0ora

JlaBaTh OIpe/IEeNICHUE
tepmuHaM. Ha3piBaTh
CIocoObI B3aUMO/ICH-
CTBUS T€HOB; IIEpeyuc-
JSATh UX CBOMCTBA U
3HA4YCHHE
XapaKTEepHU30BaTh OCOOCH-
HOCTH CTPOCHHUS U (PYyHK-
[IMIOHUPOBAHUS

P: xoppekTupoBath
3HAHUSA U OOBCK-
TUBHO UX OIICHH-
BaTh.

I1: ymenue pa-
00TaTh C TEKCTOM,
BBIIENATH B HEM
riaaBHoe, AHaju-
3UpOBaTh, CPAaBHHU-
BaTh, KJIIACCUPUIIU-
poBaTh U 00600-
IIATh ITOHATHUS.

K: orcramBarot
CBOIO TOYKY 3pe-
HUS, TPUBOIST

apryMEHTHI,
YMeTb B3IIIAHYTh
Ha CUTYaIHIO C
MHOH IIO3UINHU U
JIOTOBAPUBATHCS C
JIFOJIbMH UHBIX IT0-
k370007028

OTcrauBas BOIO
TOYKY 3pECHHUS,
MPUBOJIUTH apry-
MEHTHI, TIOJITBEP-
xKaast ux GaKkTamu.

OCMBICIHBAIOT
MPUYUHBI MHOTO-
00pasus >KUBOTHO-
ro MHupa
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3aKkoHO-
MEPHOCTH

OTKpBI-
THE HO-

OrnpenenstoT NOHATHS,
dbopMupyeMbie B X0/1€

YcrHbIi
onpoc

JaBaThb OIIPCACICHUC
TCPMHUHAM

P: xoppextupoBath
3HAHUS U OOBEK-

OCMBICIIMBAIOT
MPUYUHBI MHOTO-




U3MEHYH-
BOCTH: MO-
nuuka-
[IMOHHAS
WU3MEHYH-
BOCTb.
Hopwma pe-
aKIUu

BBIX 3Ha-
HUU

W3Y4YEHUSI TEMBI: «U3MEH-
YHBOCTBY, «MOTU(DUKa-
UW», «<MOAU(PUKAINOH-
Hasi U3MEHYUBOCTbHY,
«HOpMa peakuumn». Xa-
PaKTEpU3YIOT 3aKOHO-
MEPHOCTH MOAUUKALIU-
OHHOUM U3MEHYUBOCTH
OpraHU3MOB.

IIpuBoaAT mpUMeEpHI MO-
TU(UKAIMOHHON U3MEH-
YUBOCTH U IIPOSBIICHUN
HOPMBI PEaKLIHH.
VYcraHaBnuBaroT npu-
YUHHO-CJICJICTBEHHbIE
CBSI3U Ha IPUMEPE Opra-
HU3MOB C IIUPOKOH U y3-
KO HOpMOW pEeaKIvu.
BeimonssaoT npaktuye-
CKYIO paboTy 1O BBIsIBJIE-
HUIO U3MEHYUBOCTH Y
OpraHU3MOB

XapaKTepUu30BaTh CBOM-

CTBA KMBBIX OpPTraHHU3MOB:

HACJICJICTBEHHOCTh U W3-
MCHYHMBOCTD, O6'b$ICH5'ITB

BO3/ICHICTBUE TCHOTHIIA U
yCIIOBUH cpefbl Ha op-

MUpOBaHHE (EHOTUTIA

TUBHO UX OIICHH-
BaTh.

I1: ymenwue pa-
00TaTh C TEKCTOM,
BBIIENATE B HEM
riaaBHoe, AHaJHu-
3UpOBaTh, CPAaBHHU-
BaTh, KJIaccupuim-
poBaTh U 0000-
IIATh ITOHATHUS.

K: orcrauBarot
CBOIO TOYKY 3pe-
HUS, IPUBOAT ap-
T'YMEHTBI, Y METh
B3TJISTHYTh Ha CH-
TyalHio ¢ UHOU
MO3UIIMU U I0r0-
BapUBATHCS C
JIFOJIbMU WHBIX IO-
371005078

OtcrauBas

CBOIO TOUKY 3pe-
HUSl, IPUBOJUTD
apryMeHTBI, IO~
TBepKaas ux (ak-
TaMH.

Pmanuio u3 ogHo-
O BUJIA B IPYyTrOf U
BEIOUpATH YAOOHYIO

Calliy U MIpeCTaBIIe-
HUs “HGOpMaIUK.
K: oTcTanBaroT cBOIO

TOYKY 3pEHMS, IPH-

i cedst popmy huk-

o0pa3ust MUKpPOOp-
raHU3MOB




BOJIAT ApTyMEHTHI,
'YMeTb B3IUIAHYTb Ha
CUTYalMIO C MHOU
MO3UIIMK U JIOTOBAPH-
BaTHCS C JTIOJbMHU
MHBIX TTO3UIHH.
OTcTanBas CBOIO TOY-|
KY 3pEHUs, IPUBO-
ITUTh ApTYMEHTHI,
MOATBEPKIAS UX
(hakTamu
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3aKoHO-
MEPHOCTH
W3MEHYH-
BOCTHU: MY-
TallMOHHAas
A3MEHYHU-
BOCTH

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OnpenenstoT NoHATHs,
bopmupyemble B X0/1€
W3YYEHHUS TEMBL: «TE€HHBIC
MyTalUN», «XPOMOCOM-
HbIE MYTallUN», «T€HOM-
HbIE MYTallUN», «yTpa-
Tay, IEICIU», «TYyTIN-
Kalus», KAHBEPCUS»,
«cunapom JlayHay, «o-
JUIUIOU NS, «KOJIXH-
LUH», «MyTarcHHbIE Be-
LIECTBaY.
XapakTepusyrT 3aKOHO-
MEPHOCTH MYTallHOHHOMN
VU3MEHYMBOCTH OPTaHM3-
MOB.

IIpuBoasT IpUMEPHI MYy-
TallUi Y OpraHU3MOB.

CpaBHuBaT Moau(HKa-
uu 1 MmyTanun. O0Cyx-
JIAI0T MPOOJIEMBbI U3MEH-

YHBOCTH OPTAaHU3MOB

YcrHbINi
ompoc

Ha3bIBaTh BUJIBI B3aUMO-
JIeHCTBUS HeaJUIEIbHBIX
I'eHOB

XapaKkTepHu30BaTh 3aK0-
HBI HACJICJCTBSHHOCTH,
BUJIBI B3aNMO/ICHCTBHS
HEaJUICILHBIX T'CHOB.
Pemate 3amaun Ha B3a-
HMOJICHICTBHS Heall-
JICIIbHBIX TCHOB

JlaBaTh OMpeiesieHre
tepmuHaM. Ha3biBaTh
BHJIBI MyTalnii; paKkTo-
PBI, CIOCOOHBIE BHI3BATH
YBEITUYCHHUE YaCTOTHI
MYyTalHi
XapaKTepu3oBaTh Gop-
MBI H3MEHUHNBOCTH; BbI-
JIeSITH OCHOBHBIC pa3-
YU MeXKIY MOTUpU-
KaIsIMU U MyTaIUsIMU;
MEPEUUCIIATh BUABI MY-
Tanui, pakTopsl, CIO-
COOHBIE BBI3BATH YBEIIH-

P- BHOCAT HE0OXO0-
JMMBbIE JIOTIOJIHE-
HUS, BBICTISIIOT U
OCO3HAIOT TO, YTO
MOJJIEXKHT yCBOE-
HUIO.

- crpykrypupy-
10T yueOHBIN MaTe-
pHa, BBIICISIOT B
HEM IJIaBHOE
K- Bocnpunumaror
UHpOPMALINIO Ha
CIIyX, OTBEYATh Ha
BOIIPOCHI YUUTENS

OcCo03HaI0T MHOT'O-
oOpasue )KMBOTHO-
ro Mupa Ha 3emJie.




YEHHE YaCTOThl MyTa-
nuii. OO0CHOBBIBAThH
OMOJIOTUYECKYIO POJIb
myTtauuii. [IpuBoauTh
MpUMEPbl N3MEHUYUBO-
CTH, HACJICICTBCHHOCTHU
Y TIPUCTIOCOOICHHOCTH
pPacTEHUH U KUBOTHBIX K
cpene oouTaHus
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OcCHOBHEBIE
METO/IBI
CEJIEKIINH
pacTeHui,
JKHBOTHBIX
Y MHUKPO-
OpraHus-
MOB

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

OnpenensiroT MOHATHS,
dbopMupyemsbie B x0/1€
U3YYEHHUS TEMBI: «CElIeK-
US», «TUOPUTU3ALINY,
«MacCOBBIM 0TOOPY, «UH-
JTUBHUIYAJIbHBIA OTOOPY,
«UHUCTBIC JIMHUMY, «OIU3-
KOPOJICTBEHHOE CKPEILIH-
BaHUE», «TETEPO3UCH,
«MEXBUIOBasi THOPUIU-
3a1Us», «ACKYCCTBEHHBIN
MyTareHes», «0MoTeXHO-
JIOTUS», «AHTUOUOTHUKI.
XapakTepru3yrT METOIbI
CEJIEKIIMOHHOM paboTHI.
CpaBHHUBAIOT MacCOBBIN U
WHAUBUIYAIbHBIN 0TOOP.
["oTOBAT cooOIIEHUS K
ypoky-cemuHapy «Ce-
JIEKIHS Ha CITyk0e 4yemo-
BEKa»

YcrHbINi
ompoc

naBaTh ONpeeIeHUE Tep-
muHaM. Ha3bIBaTh 1IEHTPBI
[POUCXOXKIEHUS KYIbTYyP-
HBIX paCTCHUI

XapaKTepu30BaTh 3a/1a4M U
[IEHTPOB IIPOUCXOKICHUS
KYJIbTYPHBIX PaCTeHHUH C
MECTaMH PacIOIOKECHUS
BHAUE€HHMEOOOCHOBBIBATH
COBIIAJICHUEC BCIINKUX
MPEBHUX LIMBUIM3ALINN;
[IPUBOAUTH IIPUMEPHI UC-
[10JIb30BAaHUS YUEHBIMU B
CeNeKLIMOHHON padoTe
BaKOHA TOMOJIOTMUYECKUX
Ps10B HACJIEACTBEHHOMN
M3MEHYNUBOCTH
naBaTh ONpEAEICHHUE Tep-
muHaMm. HazpIBaTh OCHOB-
HBIE METO/IbI CEeJICKIINH;
BHJIbI THOPUIU3ALIH
XapaKkTepHu30BaTh OCHOB-
HbIE€ METO/IbI CEJIEKIINH,
BUJIbI THOPUAN3AIINH, SIB-

JICHUC I'€TCPO3UCA, 3HATH

IP : caMOCTOSTEIIBHO
[MOCTAaBUTh 1I€JIb pa-
0OTBI, COCTaBUTH
IIaH M IT0CJIE0Ba-
TEIbHOCTH JCHCTBUH
11 : ymenue Haxo-
ITUTH HY>KHYIO UH-
(hopmariuio, MCIoJIb-
BOBAaTh Pa3JIMYHbIC
MCTOYHHMKH TOJTyde-
HUs “HOpMaIUH.

K : orcTaBaTh CBOIO
TOYKY 3pEHHS TIPUBO-
ITUTh apTyMEHTHI,
MOATBEPKIATH UX
MpUMepamu.

Yuares ucnonb3o-
BaTh CBOM B3TJISbI
Ha MHp AJ1s1 00Bsic-
HEHUS Pa3InYHBIX
CUTyalui, peme-
HUSl BO3HUKAIOIINUX
poOJIeM U U3BJIE-
YEHHS )KU3HEHHBIX
ypokoB Oco3Ha-
BaTh CBOM MHTEpe-
CBI, HAXOJIUTH U
U3y4yaTh B yueOHHU-
Kax I10 pa3HbIM
npeaMeram mare-
puain (13 Makcu-
MyMa), UMEIOIIHNI
OTHOIIIEHHE K CBO-
UM




METOAMKY, 103BOJISAIO-
LIYI0 IPEOJOTIETh CTE-
PHIIBHOCTh MEXBHU/I0BBIX
(MEXpOoJ0BbIX ) THOpH-
noB. [IpuBonuTh npume-
PBI CETIEKITMOHHBIX padoT

40 | O600mma- Ypok BricTynator ¢ cooOmieHu- | YCTHBINH | 1aBaTh ONpPECIICHHUE P yMeIOT OLIEHUTH Yuyares UCIIONB30-
FOIIUE CEMHUHAp | sIMH, 0OCYXIIAIOT CO00- onpoc tepmuHaM. Ha3piBaTh CTEINEHb YCIEIIHOCTH| BaTh CBOM B3IJISI/IbI
YpOK- IIEHNS C OJTHOKJIACCHHU- CIOCOOBI CEJICKITUU Op- CBOCH MHAMBHUIYab- | HA MUP JJIs1 00BsIC-
CeMmHap KaMH U YIUTEIISIMU I‘aHI/ISMVOB; MEePEUUCIIATh |[HOM 00pa30BaTENbHOY HEHHS pa;?;JII/ItIHI)IX

HMX CBOIMCTBA M 3HAUYECHHUE [1ESITEIIHHOCTH. CUTYyaluii, peuie-

Ilo Teme XapaKkTepu30BaTh 0COo- |/ :aHATU3UPYIOT, HHS BO3HHKAIOIINX

«Cenex- OeHHOCTH CpPaBHHUBAIOT, KJIACCHU-| MPOOJIEM U HU3BJIC-

T (bunmpyet u 0000111a-| YSHUS KU3HEHHBIX
€T ITOHSTHS, ypokoB Oco3Ha-
Tal0T OTMpEeNIeJICHue | BaTh CBOM MHTEpE-
IMOHATUSIM Ha OCHOBE | Chl, HAXOJAUTh U
M3y4EeHHOTO Ha pa3- | U3ydaTh B y4eOHH-
ITMYHBIX IPEeIMeTax | Kax MO Pa3HbIM
yaeOHOTO MaTepHaa; mpeamMeTam maTe-
K- ymeroT cnymats | puan (M3 Makcu-
YIUTEIISI U OTBEYATh | MyMa), HMEIOIUH
Ha BOIIPOCHI OTHOIIICHUE K CBO-

UM
ITomy/IsiiMOHHO-BHA0OBOM YPOBEHDb - 8 4acoB

41 | [omymns- Otkpbl- | OnpenenstoT NOHATHS, VYCTHBIN | 1aBaTh ONpPEACIICHUE P : camocrosiTens- | YUuThCsA OCMBIC-
IIUOHHO- THUEC HO- (bopMpreMBIe B X0[¢ OIIpocC TCPpMHUHAM. HasniBats HO ITOCTAaBUTH LCJIb | JIMBATH 3HAYUYU-
BHIOBOA BI)Ii( 3HA- | yavyenHs TeMBI: «BHI», KpUTEpPUHU BUJIA paboThI, COCTaBUTh | MOCTh JaHHOU Te-
YPOBEHD: HUH «MOpbOTOTIIECKITH KDH- XapaKTepU30BaTh OC- IUIaH U HOCJ‘ICE[OBB.— MBI, YYUTHCS UC-

. HOBHYIO CUCTEMaTHyYe- TENLHOCTD JEH- M0JIL30BATh CBOU
obmast xa- Tepun Bl/iﬂa»’ «(bmflono- CKYIO €IMHUILY B OMOJIO- | CTBHI ,CIIMYUTH B3TJISA]IbI 17151 pe-
paKTepu- T'HMYECKMH KPUTCPHH BH- UM, KpUTEPUU BUJA pe3yiabTaThl U BHE- | IIEHUS IPOOJIEM U
CTHUKa J1ay, «r€HETUYECKUN KpHU- (Mop(bonomqecxnﬁ, CTH HEOOXOIMMBIE | M3BJICUECHUS KU3-
Jlabopa- TEepUM BUJA», «IKOJIOTH- (U3HOTOTUYECKH, Te- JIONIOJTHEHUSI, Olle- | HEHHBIX YPOKOB

MOpHas

YECKUU KPUTEPUU BUA»,

HCTHQCCKHﬁ, OKOJIOTH-

HUTH CTCIICHDb




paboma Ne
3.

«3yuenue
MopdoJto-
THYECKOro
KpUTEPHUS
BUJIA»

«reorpauUecKuil Kpure-
pUH BUJIa», KACTOPUYE-
CKMI KPUTEPHUNA BUAAY,
«apeany, «IomyJsus,
«CBOICTBA NOMYJISILUAINY,
«onornyeckue coooie-
CTBa».

JlaroT XapakTepucTuKy
KPUTEPHUEB BHUJIA, TTOMY-
JSILAOHHOM CTPYKTYPBI
Buga. OMUCHIBAIOT CBOM-
cTBa nomnyaauuid. Oobsc-
HSIIOT POJIb PENPOIYK-
TUBHOM M30JSIIUU B MO~
Jep’KaHUU 1eTIOCTHOCTH
BUJIA.

BrImonHSIOT pakTHyie-
CKYIO paboTy 10 U3yue-
HUIO0 MOP(}OIOrHYECKOTo
KpUTEpHs BUJIA.
CMBICTIOBOE UTEHUE

YECKUH, reorpaduye-
CKUH, UCTOPUUECKUI).

YCIEIIHOCTH CBOECH
VHJIUBUYAJIBHOMN
o0OpasoBaTenbHON
JIeATETLHOCTH.

II : ymenue Haxo-
JUTh HY)XKHYIO UH-
dbopmaruto, uc-
MOJIb30BaTh pa3-
JUYHBIE UCTOYHU-
KH TTOJTy9CHUS UH-
dbopmartuu, npe-
CTaBJISITh UH(DOP-
MAIUIO B BUJIE
CXeM ,Ta0JIuIl U
KOHCIIEKTOB.

K : orcraBars
CBOIO TOUKY 3pe-
HUS TIPUBOIUTH
apTyMEHTHI, MTO/I-
TBEPKJIaTh X
puMepamMu




42 | Dxomoru- OTKpBI- OrnpeaensoT NOHTHS, VYcTHBIA | 1aBaTh onpeAesicHue P- BeImENAIOT B OCO3HAIOT aKTUB-
yeckKue THEC HO- q)opMpreMBIe B X0l OIpocC TCPpMHHAM. Ha3wiBaTh OCO3HAKOT TO, YTO HO€ B3aMMOICH-
bakTopHl 1 BBIX 3HA" | y3vueqys TeMbl: «aGHO- sKosiornyeckue pakTo- | y)Ke YCBOCHO, BHO- | CTBHE KUBBIX Op-

HUN PBI Cpefibl, XapaKTepH- CAT HEOOXOJMMBIE | TAHU3MOB C OKPY-
YCJIOBHS TUYECKHE IKOJIOTUUECKUE . . 2
5 30BaTh KaXAbIH U3 HUX | JIOTIOJTHEHHUSI. Karomieu cpenoil.
CpCaBL. (axTopb1, «OuoTHYE- U CPaBHUBATH CTETICHb I1- uccnenyror,
CKHC SKOIOTMICCKHE WX BIMSHHUS Ha OKPY- HAXOJAT ¥ OTOH-
(hakTOpBI», «aHTPOIIO- JKaIOIIYIO CpeEnY paroT HE0OX0Iu-
TeHHBIE KOJIOTUYECKUE MYI0 HH(POPMAIHIO
(bakTOpBI», «IKOJIOrUYE- B CTPYKTYPHPYIOT
CKHE YCJIOBHS», «BTO- ce.
K- cnymaror yun-
pUYHBIE KIIMMATHYECKUE
TeJsl, OTBEYAIOT Ha
daktopei». J[atoT xapak- BOTIPOCHL
TEPUCTUKY OCHOBHBIX
9KOJIOTHYECKUX (PaKTOPOB
U YCJIOBHIA CpeJibl.
YcraHaBiIMBaKOT IpU-
YUHHO-CJIEJICTBEHHbIE
CBSI3U HA TIPUMEPE BIIUSI-
HUS SKOJIOTUYECKHUX
YCJIOBHM Ha OPTaHU3MBI.
CMBICTIOBOE YTEHUE

43 | Ipowuc- Otkpel- | OnpenenstoT MOHATHS, VYCTHBIN | 1aBaTh ONpeAeseHue P- BeimEnAIOT M OCO03HAIOT aKTUB-
XOXKJIEHUE THE HO- | (hopMHpyEMBIE B XOJI€ onpoc tepmuHaM. Ha3piBaTh OCO3HAIOT TO, UTO | HOE B3aUMOJIEH-
BH/JIOB. BBIX 3HA~ | y3vueqys TeMbI: «9BO- (baMuIuM y4eHbIX- YK€ YCBOEHO, BHO- | CTBHE >KUBBIX Op-
PazBurtue HUU HBOJIFOLIMOHUCTOB; OC- CAT HEOOXOAMMBIE | TAHU3MOB C OKPY-

OIS, «reopus Jap- N 2
ABOJTIOIN- HOBHBIE TIOJIOKEHHS T€O- | JOTIOTHEHHUSI. JKaIoIIen Cpeiou.
BUH BIDKYIITUE CHITBI
OHHBIX a, « YIIHC CHI puu Y. JTapBuHa II- uccnenyror,
IpeCTaB- ABOJIIOLIUN Y, «KA3MEHYH- HAXOJAT U OTOH-
JIEHUI BOCTbBY», «00pK0a 3a cy- XapaKkTepu30BaTh OC- paroT HeOOXOaH-

MICCTBOBAHUC), KECTC-
CTBEHHBIM OT60p», «CHH-
TETUYCCKasA TCOPUA OBO-

HOBHbIE TIOJIO’KEHUS
teopun Y. JlapBuHa;
000CHOBBIBaThH poJib Y.
JlapBuHa B pa3BUTUH

MYI0 HH(POpMAIIIO
U CTPYKTYPUPYIOT
ee.

K- ciymaror yun-




JIOLIAW.
JlaroT XapakTepUCTUKY U
CPaBHUBAIOT IBOJIIOLU-
OHHBIE MPEJCTaBICHUS
2K.b.Jlamapka 1 0CHOB-
HBbIE MOJIOKEHUS YUEHUS
Y./lapBuHa.

OOBSCHSIOT 3aKOHOMEP-
HOCTH BOJIFOIIMOHHBIX
MPOLECCOB C MO3ULIHI
yuenus Y./lapsuna. ['o-
TOBAT COOOIIEHUS UITH
MIPE3EHTALNH O
Y./lapBuHE B TOM YHCIIE C
UCII0JIb30BAaHUEM KOM-
NBIOTEPHBIX TEXHOJIOTHI.
Pa6orator ¢ UlnTepueTom
KaK C ICTOYHUKOM HH-
dbopmaruu

HBOJIIOLIMOHHBIX UJIEH.
Brigensites obmiee u pas-
JIMYHOE B 3BOJIIOLUOH-
HBIX Teopusx Jlamapka u
JlapBuHa, XapakTepusys
OCHOBHYIO 3aciyry Y.
HapBuna

TeJIsd, OTBEYAOT Ha
BOIIPOCHI

44

[Tomyus-
s KaKk
JJIEMEH-
TapHas
eArHULA
HBOJIIOLIMH

OTkpBI-
THE HO-
BbIX 3Ha-
305071

OrnpeaensroT NOHITHS,
dopmHpyembIe B X0/1€
W3YYEHHUS TEMBI: «IIOIY-
JSIIMOHHAS TEHETHKAY,
«reHO(OH».

Ha3siBaroT npu4nHbI U3-
MEHYUBOCTH TeHO(OH/1a.
[IpuBoasT npumepsl, J10-
Ka3bIBAOILIHE TIPUCIIOCO-
OUTENBbHBIN (a7aNTHB-
HBII) XapakTep U3MeHe-
HU reHooHa.

Y cTHBIN
ompoc

JlaBaTh OIpeieieHne
TEpMUHAM
XapaKkTepu30BaTh dJie-
MEHTAPHYIO €IUHUILY
HBOJIOLMH (TIOMTYJIs-
IIM10), 000CHOBHIBATH
POJIb MOMYINIALUI B 3KO-
JIOTHYECKUX CHCTEMaX.
[TpoBOIUTH CpaBHU-
TEJNBHYIO XapaKTepu-
CTHKY OPTaHU3MEHHOT'O
Y TIONYJISIIIAOHHO-
BHUJIOBOT'O YPOBHEH Op-

P- Buimensdior u
OCO3HAIOT TO, YTO
yKe YyCBOEHO, BHO-
CAT HEOOXOIUMBIE
JOTIOJTHEHUS.

I1- uccnenyror,
HaXOIAT U OTOH-
paroT HeOOXOaH-
MYI0 HHPOpMAIIIO
U CTPYKTYPUPYIOT
ee.

OcC03HarOT aKTHB-
HOE B3aMMOJICH-

CTBHUE KUBBIX Op-
TaHU3MOB C OKpY-
JKArOLIEN CPEION.




Ob6c¢cyxnaroT mpodIeMbl
JBUXKYIITUX CHJ SBOJTIO-
WU C MIO3ULIHI COBpE-
MEHHOM OHOJIOTHH.
CMBICI0BOE YTEHHE

raHU3alMK )KUBOU MPU-
ponbl

JIaBaTh OIpe/IeIICHUE
TepMUHAM
XapakTepu30BaTh OC-
HOBHBIE CUCTEeMaTHyYe-
CKHE KaTeropuu; npu-
3HAKU LApCTB )KUBOM
pUPObI (OTAETIOB,
KJIaCCOB, CEMCHCTB
LBETKOBBIX PACTECHUMH;
MOAIAPCTB, TUIIOB U
KJIACCOB JKUBOTHBIX ).
OrnpenensTh TAKCOHO-
MUYECKYIO MPUHAIEK-
HOCTb PaCTCHUU

K- cnymatot yuu-
TeJsl, OTBEYAIOT Ha
BOIIPOCHI
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bopnba 3a
CYIIECTBO-
BaHUC U
€CTECTBEH-
HBI 0TOOD

OTkpbI-
THE HO-
BBIX 3Ha-
HUH

OrnpeaensroT NOHTHS,
(dbopMupyeMBbI€ B X0/1€
U3yUEHHS TEMBI: «BHYT-
puBHI0Bas OoprOa 3a
CYIIECTBOBaHHEY, «MEXK-
BUJI0Basi Oopb0a 3a cyiile-
CTBOBaHHE», «00pHOa 3a
CylllecTBOBaHME C Heba-
TONPHUATHBIMHU YCIIOBUSI-
MU CpeJbl», «CTa0MIN3H-
PYIOILINI €CTECTBEHHBIN
0TOOP», «IBIKYIIUN
€CTECTBEHHBIN 0TOOD».
XapakTepus3yroT GOpMbI
60pbOBI 32 CyIIECTBOBA-
HHUE U €CTECTBEHHOT'O OT-
oopa.

Y cTHBIN
ompoc

JlaBaTh OIpeJieeHne
tepmuHaM. Ha3piBath
bopmbl OOpHOHI 3a Cy-
IIECTBOBaHUE, (OPMBI
€CTECTBEHHOT0 0TOOpa
XapaKTepu3oBaTh GOPMBbI
00pbOBI 3a CyIIECTBOBA-
HUE, POJIb ECTECTBEHHOTO
otbopa u ero Gopmsl.
CpaBHUBATH CTAOMITN3U-
PYIOLLIAN U IBUKYILHUI
otoop. IIpuBoauTh npu-
MephbI afanTanuii Kak pe-
3yJbTaTa ICUCTBUS €CTe-
CTBEHHOTr0 0TOOpa, Mpo-
MCXOJIAIIETO TTOJT TaBJie-
HUEeM OOpBOBI 3a cyle-
CTBOBaHUE

P: xoppekTupoBath
3HAHUS U OOBEK-
TUBHO UX OILICHU-
BaTh.

II: ymenue pa-
0O0TaTh C TEKCTOM,
BBIJICTISATh B HEM
riaBHOE, AHAIH-
3UpOBATh, CPABHU-
BaTh, KJaccupuiu-
poBath 1 0000-
IaTh MTOHATHS.

K: orcrauBarot
CBOIO TOYKY 3pe-
HUS, IPUBOAT ap-
T'YMEHTBI, ¥ METh
B3IJIAHYTh Ha CHU-
Tyaluio ¢ UHOU
MO3UIIMU U JIOTO-

OCMBICTIHBAIOT
PUYUHBI MHOTO-
o0pa3us KUBOTHO-
ro MUpa




IIpuBoasaT IpUMeEpPHI UX
MIPOSIBJIICHUS B TIPUPOJIE.
Pa3pabatsiBarot skcrie-
PUMEHTHI 0 U3YUYEHUIO
JIeHCTBHI 0TOOpA, KOTO-
pbI€ CTaHYT OCHOBOH 0Yy-
JyIIero y4eOoHo-
HCCIIEN0BATENLCKOIO
MIPOEKTA.

CMBICIIOBOE YTCHHE

BapUBATHCSI C
JIFOIbMU MHBIX I10-
sunui. OtcrauBas
CBOIO TOYKY 3pe-
HUS, IPUBOJIUTH
apTryMEHTHI, MO/I-
TBepXKaas ux Qak-
TaMH.
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Bunoobpa-
30BaHHE

OTkpbI-
THE HO-
BBIX 3Ha-
HUH

OnpenensitoT MOHATHS,
(dbopMupyeMsbie B X0/1€
U3YYEHHUS TEMBI: «MHUKPO-
IBOITIOLIHS, «U30JISIIHS,
«penpOAYKTUBHAS U30-
JSUUS, «BHI000pa3oBa-
HUEY, «reorpaduueckoe
BHUJ1000pa3oBaHue». Xa-
PaKTEPU3YIOT MEXaHU3MBI
reorpauyeckoro Bua0-
00pa3oBaHMs C UCIIOIIb-
30BaHUEM PHCYHKa y4ueo-
HuKa. CMBICIIOBOE YTCHHE
C TIOCJICTYIOIIIMM BBIBH-
JKEHHUE TUTIOTE3 O IPYTUX
BO3MOYKHBIX MEXaHH3MaX
BUJI000pa3oBaHus

Y cTHBIN
ompoc

JaBaTh OIpe/IeTICHHEe
tepmuHaM. Ha3piBath
OCHOBHBbIE (POPMBI BU-
JI000pa30BaHUS
XapaKkTepu30BaTh Mpo-
[IECC MUKPOABOJIOIIHH,
€ro OCHOBHbBIE (hOPMBI;
MIPUBOJIUTH TIPUMEPHI.
Jloka3bIBaTh, YTO JBU-
Kylemy oToopy npu-
HAJICKHUT peIIaroras
POJIb B MpOIECCaX BH-
J000pa30BaHUs, YTO
HACJIE/ICTBEHHOCTb, U3-
MEHUYUBOCTH, 00pB0a 32
CYIIIECTBOBAHHE U €CTe-
CTBEHHBIN 0TOOp SBIIS-
IOTCS JBVOKYIIIAMHE CH-
JIaMH BOJIOIUU. Xa-
PaKTepU30BaTh POJIH B
BU000pa30BaHUU pa3-
JUYHBIX MEXaHH3MOB
W3OJISIIAH

P:¥YwmeroT opranu-
30BBIBAThH BBINOJI-
HEeHHUeE 3aJaHuN
YUUTEIISA, aHATTU3H-
pOBaTh PE3yJIbTATHI
cBoel paboThI HA
YpOKe.

IT: YmeroT BoC-
MPOU3BOJAUTH MH-
dbopmaruio 1o mna-
MSATH, JaBaTh
onpeaeseHue mo-
HATUSIM, CTPOUTh
pEeYEBBIC BHICKA3HI-
BaHMsI, YCTAHABIIU-
BaTh MPUYUHHO-

CJICJICTBEHHBIC CBSI-
3.

K: Ymenue pado-
TaTh B IPyIax,
00CcyX1aTh

BriOuparor 1ene-
BbI€ U CMBICJIIOBBIE
YCTaHOBKH B CBOUX
JNEUCTBUSX U II0-
CTYIIKAX .




47 | Makpo- OT1kpbl- | popMupyembie B X0/1€ VYCTHBIN | JaBaTh ONPENEICHUE P:Ywmetot opranu- | Beibupatot nene-
SBOJIOIHS THE HO- | y3y4yeHHs TeMbl: «Makpo- | OIPOC tepmuHaM. Ha3biBaTh 30BbIBaTh BBIIIOJI- | BBIE U CMBICIIOBBIE
BBIX 3H3~ | 550 mi0mms», «HANPABIIE- OCHOBHBIC TAKCOHOMM- | HEHHE 3aJaHUI YCTaHOBKH B CBOMX
HUM HUS SBOITIOLHI, «GHONO- YeCKHUE IPYIIIbL, IIPO- YUUTENsl, aHAIU3U- | JEHUCTBUSAX U I1O-
. LIECCBI, SBJISIOLINECS pOBATh PE3yJbTaThl | CTYNKAaX .
THHeCKHH nporpuecc», JBUKYLITUMH CUIIaMU cBOEH paboTHI HA
«OHnonoruyeckuil pe- MAaKpPOJBOIIOLHH ypOKe.
rpece», «apoMopho3y, xapakrepu3oBarb noHs- | [I: YmeroT Boc-
«AIUOANANITALUNY, «Ie- THE «MaKpO3BOJIIOLUA»; | IPOU3BOIUTH UH-
reHepanus». XapakTepu- IIPUBOJUTH JI0Ka3aTeab- | (POpMaIUIO IO Ia-
3YIOT TJIABHbIE HATIPABIIE- CTBa MaKpOIBOJIIOLIMH. MSTH, 1aBaTh
HUS HBOJIIOLIUY. OTPEACIICHHE H10-
HATUSIM, CTPOUTD
CpaBHUBaIOT MUKPO- 1 peueBble BbICKa3bl-
MaKpO3BOIIOLHUIO. BAaHUs, YCTAHABIIU-
OO6c¢cyxaaroT mpodIeMbl BaTh IPUUYUHHO-
MaKpO3BOJIIOIIMU C OJHO- CJICACTBCHHBIC CB:I-
KJIACCHUKAMU U YYHUTE- 34,
e, K: ¥Ymenue pabo-
PaboTaroT ¢ 1onoaHH- b B IpYHHaX,
00CyX1aTh
TeIbHBIMU UHPOpMAaIH-
OHHBIMU UCTOYHHKAMHU C
LEJIbI0 TIOJTOTOBKH CO-
OOIIEeHUs WIIK MYJIbTUME-
Jia Tpe3eHTanuu o hak-
Tax, JOKa3bIBAIOLINX IBO-
JIOLHIO
48 | O6006mma- Ypok Brictynarot ¢ cooOrieHu- JlaBaTh OIpENEICHUE P- onpenenstor VYyarcs ncnoinp3o-
FOLIU I CeMHHap | sIMH, 00CYXJIal0T CO00- tepmuHaM. HazbiBaTh 1eb paboThl,, BaTh CBOM B3TJISbI
YPOK- LIEHUSI C OJTHOKJIACCHHU- dTamnbl W BUJBI BOJIIO- | KOPPEKTUPYIOT Ha MUp 1 00BsiC-
ceMHUHap KaMU U yYUTEIIMU LUU; TIEPEUUCIIATh UX 3HAHUSA HEHUS Pa3IMYHBIX
10 TEME: CBOMCTBA U 3HAYECHUE JI- aHamu3upyrOT | CUTyalui, pere-
«ITomyns- XapaKkTepU30BaTh OCO- U 1uppepeHupy- | HUS BOZHUKAIOIIUX
LIMOHHO- OeHHOCTH 10T IIOJyYEHHBIE npoOJeM U u3BJe-

BHIOBOM

3HaHHA.

YEHUS ) KN3HCHHBIX




YPOBEHbY ypokoB Oco3Ha-
K- ymeror cnymiats | BaTb CBOM UHTEpE-
YUMTEIS U OTBE- Chbl, HAXOJIUTb U
YaTh Ha BOMPOCHI U3y4arh B yueOHU-
Kax I10 pa3HbIM
npeaMeTam marte-
puan (13 MaKkcH-
MyMa), UMEIOIIHNI
OTHOLLIEHHUE K CBO-
UM
IKOCHCTEMHBIIl YPOBEHb - 6 4acoB
49 | CooOmie- Otkpbl- | OnpenenstoT MOHATHS, VYernwiii | [late onpenenenue tep- | P- onpenernstor VYuyarcs ucnomnb3o-
CTBO, 9KO- THUC HO- q)opMpreMBIe B X0JI¢ OIIpoC muHaMm. Ha3piBaTh Ipu- ociib pa6OTBI,, BaThb CBOU B3IIAABI
crcTeMa, BBIX 3HA- | yi3vyenys TeMbl: «GHOTH- POJIHBIE COO0IIIECTBA. KOPPEKTUPYIOT Ha MUp 7151 00bsIC-
6 ) HUU 6 [lepeuncnaTh 37€MEHThI | 3HAHMS HEHUs Pa3IMYHbIX
HOTEeOI1e YECKOEe COOOIIECTBO, .
9KOTOMAa, OMOTOMA U . [I- ananu3upyroT | cuTyauui, pere-
HO3 «buoreno3y, «xocucre- OnoreoneHosa u 1uQdepeHupy- | HUs BO3HUKAIOIINUX

May, «OHOrCeOIICHO3Y.
OnuceIBalOT U CpaBHU-
BalOT DKOCUCTEMBI pas3-
JIMYHOTO YPOBHSI.
[TpuBOIAT pUMEPBI KO-
CUCTEM Pa3HOTO YPOBHSI.
XapakTepus3yrT aKBapHU-
YM KaK UCKYCCTBEHHYIO
HKOCUCTEMY

XapaKTepu30BaTh IpHU-
POJIHBIE COOOIIECTBA, UX
OCHOBHBIE CBOWCTBA U
3a]a4H;

MEePEUYUCIATh BaXKHEM-
1I1€ KOMIIOHEHTHI 3KO-
CUCTEM U UX Kiaccupu-
KallAIO; POJIb PETYIIATO-
POB B MOAJIEP’)KaHUU
YCTOMYMBOCTH IKOCH-
cremsl. [IpoBoauTh
CPAaBHUTEIBHYIO XapaK-
TEPUCTUKY COOOIIECTBA,
HKOCUCTEMBI, OHOreoIie-
Ho3a. [IpuBoauTs npu-
MEpPBI ECTECTBEHHBIX U
HCKYCCTBEHHBIX CO00-
1IECTB

FOT TIOJIyYEHHBIE
3HaAHUA.

K- ymeror ciy-
IaTh YYUTENA U
OTB€4YaTh Ha BO-
MIPOCHI

npo0JieM u u3BJe-
YEeHHUs )KU3HEHHBIX
ypokoB Oco3Ha-
BaTh CBOM MHTEpe-
CBI, HAXOJIUTH U
U3y4yaTh B yueOHHU-
Kax I10 pa3HbIM
npeaMeram mare-
puain (13 Makcu-
MyMa), UMEIOIINI
OTHOIIIEHHE K CBO-
UM




50 | CocraB u OTKpBI- OnpenensioT NOHATHS, VYcTHBIA | 1aBaTh onpeAesicHue P- Pa3zBuBarot OCO3HAIOT aKTUB-
CTPYKTypa THE HO- dbopMupyeMbie B X0/1€ onpoc tepmuHaM. Ha3piBaTh HABBIKM CAMOOILICH- | HO€ B3aUMOICH-
coobmIe- BBIX 3Ha- | U3YYEHUS TEMBI: «BUJO- IPYIIbl OPraHU3MOB, KM ¥ CAMOAHAJIU3a. | CTBHE >KUBBIX Op-
crBa HUM BOE pazHooOpa3ue», «BU- cocrapmsitontue Tpopu- | [1- ymeroT cTpyk- TaHU3MOB C OKpPY-

JIOBOM COCTaB», «aBTO- YECKYIO CTPYKTYPY CO- TYpHpOBaTh y4eO- | JKaroIIel cpeaou.
TPOB», «TeTepOoTPOdBI, 00111eCTBa; MEPEYUCIIATh | HBIM MaTepua,
«IPOAYLEHTBD, KKOHCY- CBSI3H B DKOCHCTEMAX BBIZICIIATE B HEM
MEHTBI», «PEIYILIEHTH, (TeppuTOpHUaIBHEIE, rJaBHOE
«IPYCHOCTBY, «PEIIKUE nuieBslie, Mexxnonyisi- | K- BeICKa3bIBatOT
BUIBI», «BU- [IUOHHBIC) CBOIO TOUKY 3pe-
JII-CPEI000Pa30BATEIT. XapakTepu30BaTh MOP- HUS
XapakTtepusyrot Mopho- ($OJIOTHYECKYIO U TIPO-
JIOTUYECKYIO U MPOCTPAH- CTPaHCTBEHHYIO CTPYK-
CTBEHHYIO CTPYKTYpPY CO- Typy COOOIIECTBA; 3HA-
o011ecTB. AHAJTU3UPYIOT YeHHEe BUIOBOTO Pa3HO-
CTPYKTYPY OMOTHYECKUX 00pa3us Kak mokazarens
COOOIIIECTB I10 CXEME COCTOSIHHS COO0O0IIIe-

CTBa;.

51 | Mexsumo- OTkpbI- OrnpeaensroT NOHATHS, YCTHBINA | 1aBaTh ONPEACIICHUE P- PazBuBarot OcCO3HaIOT aKTUB-
BBIE OTHO- THE HO- dbopMHpyeMbIe B X071e ompoc tepmuHaM. Ha3piBaTh HABBIKM CAMOOIICH- | HOC B3aUMOICH-
IeHNs Op- BBIX 3H3- | yavenus TeMbr: BHbI OMOT'€OIIEHO30B; KM M CAMOAHaJIn3a. | CTBHUE KUBBIX Op-

305071 nepeyuciaTh oxpanubie | [I- ymMeroT cTpyk- TaHU3MOB C OKpY-

TaHHU3MOB B
OKOCHUCTC-
MC

CHEUTpAIU3M», «aMEHCa-

JIN3M)», KKOMMCHCAJIU3M»,

«CUMOMO03Y, «ITPOTOKO-
orepanusy, «KMyTya-
JU3M», «KKOHKYPEHLU»,
«XUIIHUYECTBOY, «I1apa-
3UTHU3MD.

Pemaror skonmornueckue
3aJjaui Ha IPUMEHEHNE
IKOJIOTUYECKUX 3aKOHO-
MEPHOCTEH.

IIpuBoasAT NpUMeEpHI NO-

MEPOIPUITHS 110 COXPa-
HEHUIO HKOCHCTEM
XapaKTepU30BaTh dKO-
JIOTMUYECKYIO CYyKIIeC-
CHI0, €€ IPUPOAY U Me-
XaHU3MbI; CTaJIUU CYK-
L[ECCUH (IIEPBUYHYIO,
BTOPUYHYI0); 000CHO-
BbIBaTh 3HAYEHUE CYK-
neccuii. BergemsaTs
CXOJICTBA U pa3jnyus B
(GyHKIIMOHUPOBAHHUH
Ha3eMHBIX U BOJHBIX

TypUpOBaTh y4ueo-
HBII MaTepual,
BBIJICTISITH B HEM
TJIABHOE

K- BbICKa3bIBarOT
CBOIO TOYKY 3pe-
HUS

JKAroLIEN CPEION.




JIOKUTENIbHBIX U OTPUIIA-
TEJbHBIX B3aUMOOTHOIIIE-
HUI OPraHU3MOB B IOITY-
TSUSX

skocucreM. JlaBaTh Xa-
PaKTEPUCTUKY JEeSATEb-
HOCTH 4Y€JIOBEKA KaK OJ-
HOMY U3 PEryJIupyro-
ux (GakTopoB B HKOJIO-
TUYECKUX CUCTEMAX

52 | Ilotoku OTKpBI- OrnpeaensoT NOHTHS, Tectu- J1aBaTh ONPEJICIICHUE P — opranuzoBsi- OCMBICIIUBAIOT
BEILIECTBA THE HO- | hopMHpyeMbIE B XOJIE poBanue | repMuHam. Ha3piBaTh BAIOT BBIMOJIHEHUE | €UHYIO TPUPO/I-
W SHEpTUH BBIX 3H3~ | y3vyeHps TeMbl: «IMpa- IPyIIIbl OPTraHU3MOB, 3alaHUM YUUTENs, | HYHO LEIOCTHOCTh
B SKOCH- HUN MIA THCITCHHOCTH 1 COCTaBIISIONUX TPO(H- | IETAFOT BBIBOIBI IO

YEeCKYI0 CTPYKTYpY CO- | pe3ynbTaraM pabo-

cTeme OHOMaCChI». obmecTBa THL

JlaroT XapakTepucTHKy xapaktepu3oBaTh noto- | II- ymeror pabo-
poJin aBTOTpoq)HHX ure- KM DHCPTHUH U BCUICCTBA | TaTh C TCKCTOM,
TEepPOTPO(HBIX OpraHu3- B SKOCHUCTEMAX, KOJIMYE- | BBIACIATH B HEM
MOB B DKOCHCTEME. CTBEHHbBIC U3MEHEHUS TJIaBHOE.
PellaoT SKOIOIMUCCKIIe SHEpruu B nponecce ne- | K- BeipaxkaroT B
37124 HA IPUMEHEHE peHoca €€ 1o MUIIEBbIM | OTBETaX CBOHM MbIC-
HKOJIOTUYECKHUX 3aKOHO- LCIAM, IMTHPAMUBL HHC- | JTH
MepHoCTeii JIEHHOCTH ¥ OMOMACCHI.

OO60CHOBBIBATH HETIpe-

PBIBHBIN PUTOK Be-

IECTB U3BHE KaK HE00-

XOJIMMO€ YCIIOBHE

(GYHKITMOHUPOBAHHUS

skocucreMbl. CocTas-

JSATh LENU MUTaHUS

53 | Camopas- Otkpel- | OnpenensitoT MOHATHS, VYCTHBIN | 1aBaTh ONpeAesieHue P- Pa3BuBarot OcCo03HarT aKTHB-
BUTHE KO- THE HO- | (hopMHpYEMBIE B XOI€ omnpoc tepmuHaM. Ha3biBaTh HaBBIKM CAMOOLIEH- | HOE B3aMMO/JIEH-
CUCTEMBI. BBIX 3HA- | yi3vyenyis TeMBI: «pABHO- BH/JIbI OMOTEOIIEHO30B; KM ¥ CAMOAHaJIn3a. | CTBHE JKUBBIX Op-
DKoJIorH- HUU MepeunciaTh oxpanusle | I1- ymeroT cTpyk- TaHU3MOB C OKpY-
yeckast BECHER, Crepiina cyi MEPOTIPUSITHS TI0 COXpa- | TypUPOBaATh yued- | *Karomel cperoi.
CyKleccus Heces, «sTopuiHas HEHUIO YKOCUCTEM HBII MaTepuall,

CYKLIECCHSI.
XapakTepusyroT IpoIec-

XapaKTepU30BaTh KO-
JIOTMYECKYIO CYyKIIeC-

BBIACIATH B HEM
T'JIaBHOC




CBl CAMOPA3BHUTHUS IKOCHU-
CTEMBI.
CpaBHUBAIOT IEPBUYHYIO

Y BTOPUYHYIO CYKILIECCHM.

Pa3pabatsiBaroT niana
YPOKa-3KCKYPCHH

CHIO, €€ PUPOAY U Me-
XaHU3MBI; CTa/INU CYK-
neccuu (IEPBUYHYIO,
BTOPUYHYIO); 000CHO-
BbIBaTh 3HAYCHUE CYK-
neccuil. Beigenars
CXOJICTBA U pa3jNyus B
(bYHKIIMOHUPOBAHUHT
HA3eMHBIX U BOJIHBIX
skocucTeM. JlaBath xa-
PaKTEPUCTUKY AESTEIb-
HOCTH Y€JIOBEKa KakK O/I-
HOMY U3 PeryIupyro-
KX (pakTopoB B IKOJIO-
THYECKUX CHCTEMax

K- BBICKa3bIBatOT
CBOIO TOYKY 3pe-
HUS

54 | O6o06ma- Ypox XapakTepusytot npouec- | Odopm- | 1aBaTh onpeneacHue P- Pa3zBuBatot OCO03HAaIOT aKTUB-
FOLU I SKCKYP- | cbI cCaMOPa3BHUTHUS SKOCU- | JICHUE tepmuHaMm. Ha3biBaTh HABBIKM CAMOOIICH- | HOE B3aUMO/IeH-
YpOK — cust CTEMBI oTyeTa | AJIEMEHTHI OMOIIEHO30B; | KU M CaMOaHaJIU3a. | CTBUE JKUBBIX Op-
JKCKypCus 10 OKC- | MIEPEUNCIIATH UX CBOM- I1- ymeror cTpyk- TaHU3MOB C OKpY-

P CpaBHUBAIOT MEPBUYHYIO p Y PYK N Py
KypCUH | CTBa U 3HAYEHHE TypUpOBaTh yued- | Jkarolleil cpeaou.
Y BTOPUYHYIO CYKIIECCHH. .
XapaKTEePU30BaTh OCO- HBII MaTepuall,
OEHHOCTH BBIJICJISITH B HEM
IJIaBHOE
K- BrICKa3bIBatOT
CBOIO TOUKY 3pe-
HUS
Bbuocdepuslii ypoBeHb - 12 yacon

55 | buocdepa. Otkpel- | OnpenenstoT NOHITHS VCTHBIN | 1aBaTh ONpEACIICHHUE P- BeIIETAIOT M Oco3HaBaTh €1MH-
Cpeﬂ006_ THUEC HO- «6HOC(I)epa»’ «BOJHAas OIpocC TCPMHUHAM. Ha3zsiBaTh OCO3HAKOT TO, UTO CTBO U I CJIOCT-
pasyromas BBIX 3HA~ | choray, «HA3EMHO- CpPEe.Ibl JKU3HU KHUBBIX YK€ YCBOEHO, BHO- | HOCTh OKpY’Kalo-

HUH OpPraHu3MOB; paMUIMM | CAT HEOOXOIUMBIE | ILEro MHpa.
JesITelb- BO3/IyIIIHAs Cpeay,
YUEHBIX, pa0OTaBIINX B | AOIMOJIHEHUSI.
HOCTB Op- MOYB TaHU3MBI
0CTE Op «IOHBAY, «OpraHus oOnactu u3ydenus ouo- | Il- uccnemyror, BricTpauBate co0-
TraHU3MOB KaK cpefia 0OUTaHusD,

«MeXaHNYeCcKoe BO3JIeH-

cdepnl
OpPraHU3MOB K JKU3HU B

HaXOIAT U OTOH-
paroT HeOOXOaH-

CTBEHHOE I1EJIOCT-
HOE MHPOBO33pe-




CTBHE», «(HU3H-
KO-XMMHUYECKOE BO3JEH-
CTBHUE», «IIEPEMEIICHUE
BEIIECTBAY, «TYMYC»,
«bunpTpanms.
XapaktepusyrT ouocde-
PY Kak TI00aJIbHYIO KO-
CHCTEMY.

[TpuBoIAT IpUMEPHI BO3-
JICHCTBHSI )KUBBIX Opra-
HU3MOB Ha pa3jIM4HbIe
Cpenbl XKU3HH

oTpezieNIeHHOM cpeie
XapaKTepU30BaTh CPEIb
o0uTaHUsl OPraHU3MOB,
OCOOEHHOCTH pa3iny-
HBIX CPeJl )KU3HH, TIPH-
CIOCOOJICHUS HKUBBIX
OpPraHU3MOB K )KM3HH B
OIIPEAEIIEHHOM CpEIE,
KOTOpBIE BEIPAOOTAIUCH
B IIpo1iecce

MYI0 HH(pOpMaInIo
1 CTPYKTYPHUPYIOT
ee

K- cnymaror y4n-
TeJsl, OTBEYAIOT Ha
BOTIPOCHI

HUEC

56

Kpyroso-
pOT Be-
IIECTB B
ounocdepe.

OTkpbI-
THE HO-
BBIX 3Ha-
HUH

OrnpeaensitoT NOHATHUS
«OHOTC€OXUMHUYECKHI
UKD, «OMOTEeHHbIE (TTH-
TaTeJIbHBIC) BEIIECTBAY,
«MUKpOTpO(HBIE Bellle-
CTBa», «KMaKpOTpOHBIE
BELIECTBA», «MUKPO3JIE-
MEHTBI».
XapakTepu3yroT OCHOB-
HbIe OMOTCOXUMUYECKHE
LUKIBI Ha 3eMIIe, Hc-
MO0JIb3YS WILTIOCTPALUH
y4eOHHUKa.
YcTaHaBIMBAIOT MPHU-
YUHHO-CJIC/ICTBEHHbBIE
CBSI3U MeXIy Onomaccoi
(MpOIYKTUBHOCTbHIO) BUIA
U €ro 3Ha4eHHUEM B IOJI-
Jep>KaHUU PYHKIIMOHU-

Y cTHBIN
ompoc

JIaBaTh ONPEJICIICHNE
tepmuHaM. Ha3piBath
OMOTEHHBIC YJICMEHTHI;
HEPEYUCIISATh OHOTEO-
XUMUYECKUE ITHKIIBI
XapaKTepru30BaTh OCO-
OEHHOCTH KpPyroBopoTa
BEIIECTB B MPUPOJIE, €TO
3HAYEHHE; TIOCIIC/ICTBHSI
HapyIIEHUS KPYyroBOPO-
Ta BeliecTB B Ouocdepe;
OMOTeOXUMHYECKUE
IIUKJIBI @30Ta, yriepoaa
u ¢pocdopa; OObICHATD
POJIb )KHUBBIX OpraHU3-
MOB B MOJIICP)KaHHH
KpYroBOpoTa OHOTeH-
HBIX JIEMEHTOB

P : camocrosTens-
HO CTaBsIT LEIH
paboThI, COCTaB-
JSIOT TUIAH U TI0-
CJIeIOBATENbHOCTD
JICUCTBUI OLICHU-
BAIOT CTENIEHb
YCIIEIIHOCTH CBOEH
VHIUBULYAIbHON
o0pazoBaTenbHON
JIeATETbHOCTH.

I1: ymerot Haxo-
JIUTh HY’)KHYIO HH-
dbopmariuto, uc-
MOJIB3YIOT PA3INY-
HbIE MCTOYHUKU
MOJIYYeHUS UH-
dbopmarum.

K: orcrauBator
CBOIO TOYKY 3pe-
HUS IPUBOJAT ap-
T'YMEHTBI, IOJI-

YYUTBCS OCMEIC-
JINBaTh 3HAYHU-
MOCTH JJaHHOU Te-
MBI, YYUTHCS UC-
I10JIb30BaTh CBOH
B3IJISIABI JIJISL pe-
HICHUS TPOOJIEM U
W3BJICUCHUS KH3-
HEHHBIX YPOKOB




pOBaHUs COOOIIECTBA

TBEPIKJIAIOT UX
npuMepamu, ¢ J10-
CTOMHCTBOM TIPH-
3HAIOT CBOH OIINO-
KH U KOPPEKTHPY-
IOT 3HaHUuA, B3au-

MOOILICHHUBAIOT
ApYyr Apyra.
57 | OBomronus OTKpBI- OrnpeaensitoT NOHATUS VYCTHBIN | 1aBath onpeesieHue P- BeImENAIOT B Oco3HaBaTb €IUH-
ouochepst THEC HO- «KHBOE BEIIESCTBOY, ompoc tepmuHaM. Has3piBath OCO3HAIOT TO, YTO CTBO U LIEJIOCT-
BBIX 3HA~ | «Gnorennoe BemiecTBoy, OMOTeHHBIE dIeMeHThl; | Y7KC YCBOCHO, BHO- | HOCTL OKpYyKato-
HHH «OHMOKOCHOE BEIIECCTBOY, MIEPEYUCIISATh OUOTe0- CAT HEOOXOHMMEIE | IETO MApA.
JIOTIOJIHEHHS.
«KOCHOE BeI_I_[eC”EBO», XUMHYECKHE ITUKIIBI - uccnenyior, BhicTpansarh cob-
«3KOJIOTHIECKNH KpH- HAXOIAT ¥ 0TOU- CTBEHHOE LIEJIOCT-
3UCH. XapaKTCpHU30BaTb OCO- paroT HCO6XOILI/I- HO€ MHUPOBO33pe-
XapaxkTepusyroT mpolec- OEHHOCTH KPyroBOpoTa | Myl HH()OpPMAILMIO | HUE LU
ChI paHHET0 JTara BO- BEILIECTB B MPUPOJIE, €T
motuu Ouochepsl. 3HAUYEHUE; MMOCIICACTBUS I:eCprKTypprIOT
CpaBHHBaIOT 0COOEHHO- HapyICHHs KPYTOBOPO- | 1. CyImaoT yau-
CTH KPYTrOBOPOTa yTJie- Ta BEIECTB B Ouocdepe; TeJIs, OTBEUAIOT Ha
pOJia Ha pa3HbIX 3Tarax OMOTeOXUMHYECKHE BOIIPOCHI
sBOIOLINU OHochepsl LUKJIBI a30Ta, YIJIepoaa
3emin. OOBSACHSIOT BO3- u Gocdopa; 0ObACHATH
MO>KHbIE€ TPUYUHBI KO- POJIb )KUBBIX OPraHU3-
JIOTUYECKUX KPU3UCOB. MOB B TOJJIEPKAHUU
YcraHaBnuBaroT npu- KpyroBOpoTa OHOTEH-
YUHHO-CJIEICTBEHHEIX HEIX 3JIEMEHTOB
CBSI3U MEXAY JeATEIbHO-
CTBIO YEJIOBEKA U DKOJIO-
TUYECKUMHU KpU3UCAMU
58 | 'mnoTessl OTKpHI- OrnpenenstoT NOHATUS VeTHBIA | Ha3bIBAaTh OCHOBHBIE TH- | P- BHOCAT HE00X0- | OCMBICIIMBAIOT
BO3HHUKHO- THE HO- «KpealroHM3My, «caMo- | OIpOC IMOTE3bI BOBHUKHOBEHUS | JUMBbIC JOMOIHE- eAUHYI0 IPUPOJ-
BEHUS BBIX 3Ha- YKH3HU HUS, BRIIENIAIOT U HYIO 1IeJIOCTHOCTD




JKU3HU HUU MIPOU3BOJIBHOE 3apOAKIE- XapakTepu30BaTh OC- OCO3HAIOT TO, YTO
HHUE», «TUII0TE3a CTaluO- HOBHBIC THIIOTE3bI BO3- MOJICI)KUT YCBOC-
HAPHOTO COCTOSHUS, HUKHOBEHUS KU3HU ﬁI/IIO.
KpEealnuoHNU3M, pa3iin- - CTPYKTYypH T
«TUIIOTE3a MAaHCIIEPMUNY, (xpean - P pyIf YPHPYIO
5 4y B OAXOAAaX PEeIln- yueOHBII MaTepH-
«rUToTesa HHOXUMIHC- TUH ¥ HAYKU K OOBSICHE- | aJl, BBIICIISIIOT B
CKOH 2BOITIOIHMY. XapaK- HUIO BOSHUKHOBCHHS HEM TJIaBHOE
TCPU3yIOT OCHOBHBIC '~ JKU3HM; TUIore3a camo- | K- BocnpuHuMaroT
I10TE3bl BOSHUKHOBEHUS MIPOM3BOJILHOTO 3apOK- | HHPOPMAIIUIO Ha
sku3HE Ha 3emute. O6- JICHW )KU3HU; TUIIOTE3a | CIIyX, OTBEYaTh HA
CYXKIIAIOT BOIIPOC BO3- NGHCIEPMHUH; THIIOTE3a | BONPOCHI yHHTEINA
OMOXMMUYECKON IBO-
HUKHOBEHUS KU3HU C OJ-
JOLUHU
HOKJIACCHUKAMU U YUUTE-
JeM
59 | PaszBurue Otkpbl- | Onpenenstor NOHITUS Tectu- Ha3bpIBaTh ATANbl pa3BUTHUS P- BHOCAT HE00X0-  (OCMBICIMBAIOT €/11-
MpeACTaB- THEC HO- «KOAaLIEPBATHI», «IIPO- pOBaHHC HpeI[CTaBHeHI/Iﬁ O BO3BHUK- OUMBIC JOIIOJIHECHUSA, HYIO IIPUPOAHYHO
TeHuii o BBIX 3HA- | GHOHTHI», «THMOTE3a HOBEHUH KU3HU BBIJIEIITEOT U OCO3HA- [IEJTOCTHOCTh
HUM XapaKTEpU30BaTh OCHOB- [FOT TO, YTO IOJJIEKHUT
IIpOUC- CUMOMOTUYECKOIO MPO-
HBIE ATANbl PA3BUTHS KU3- yCBOCHUIO.
XO0KIACHUU HCXOXKICHUS HWOTHU-
OHIIe CXoxne SYyKapho HU Ha 3emie; runore3sy  [I- cTpykTypupyroT
KA3HH. IECKHUX KIICTOKY, «THIIO- AOMOTEHHOTO 3apOsKICHHs [ydeOHBIN MaTepual,
Cospe- TE3a IIPOUCXOXKIACHUA Jy- PKM3HHU U €€ DKCIICPUMEH- BBIACIAIOT B HEM
MCHHOE KapHOTHYCCKHUX KIECTOK U TAIBHOC MIOATBCPXKACHUC [JIaBHOC
COCTOSTHHE X OPraHOHIOB ITyTEM runore3a OnapuHa — K- BocnmpuHHMaroT
poOIeMbI BIISTYMBAHUS KIIETOUHOU Xoieiitia); COBpEMEHHbIE JH(OPMALIHIO Ha

MEMOpaHBI», KIIPOTEHOTY,
«y0aKTepuny, «apxe-
OakTepuny». XapakTepu-
3YIOT OCHOBHBIC ATAITbl
BO3HUKHOBCHUS U Pa3BU-
THUS KU3HU Ha 3eMJIe.
OnuChIBaIOT MOJOKEHHS
OCHOBHBIX THIIOTE3 BO3-

PKHN3HH

TATIOTE3bI MIPOUCXOKACHUA

CIIyX, OTB€YAaThb HA
BOIIPOCHI YYUTECJIA




HUKHOBEHUS KU3HHU.
CpaBHUBIOT TUIIOTE3bI
A.N.Onapuna u Jx.
XonaenHa.

60

PaszButne
JKM3HU Ha
3emue.
Opbl ApeB-
HeH1Ien u
JIpEBHEU
JKU3HHA

OTKpBI-
THE HO-
BBIX 3Ha-
HUU

Onpenenstor NoHATUS
«3pay, «Iepruo», «3Io-
Xay, «Karapxemw», «ap-
XeN», «IIPOTEpPO30il»,
«IIAJIC0301), KME3030i1»,
«KaHO030M1», «IIaJIeOHTO-
JIOTHUSD», «KKEMOPUIL»,
«OPAOBUK», «CUILYP»,
«II€BOH», «KapOOH»,
«IIE€PMb», «TPUIIOOUTHI»,
«PUHHODUTBI», KKUCTE-
nepsle pbIObI», «CTEro-
nedanb», «<UXTUOCTETH,
«Teparcupl». Xapakre-
PU3YIOT pa3BUTHE KU3HU
Ha 3emJie B 9PBI IPEB-
HEHIIEH U IPEBHEH KU3-
Hu. [IpuBoasT npumepsl
OpraHU3MOB, HACEIISB-
KX 3€MJIIO B OPbI IPEB-
HEWIIEN U IPEBHEN KN3-
HU. Y CTaHABIMBAIOT MPH-
YUHHO-CJIE/ICTBCHHBIE
CBSI3U MEXAY YCIOBHSIMH
cpezbl OOMTaHUS U IBO-
JIOLIMOHHBIMU IIpOLIECCa-
MU Y PA3JIMYHBIX TPYIII

YcrHbINi
ompoc

Ha3bIBaTh 3pbl U EPUO-
JIbl, KPYTIHbIE apOMOp-
¢bo3bl

XapakTepu30oBaTh COCTO-
SIHUE OPraHUYECKOT0
MHpa Ha MPOTSHKEHUU
apXEUCKOM 3pBbI, Bax-
Heimue apoMopho3bl
apXencKoi,

P- BHOCAT HE0OXO0-
JMMBIE JIOTIOJIHE-
HUS, BBIICTISIIOT U
OCO3HAIOT TO, YTO
MOJIJIEXKHT yCBOE-
HUIO.

II- ctpykTypupyrot
yueOHBIi MaTepH-
aJl, BBIACTISIIOT B
HEM IJIaBHOE

K- Bocnpunumarot
nHpopMaIuo Ha
CIIyX, OTBEYATh Ha
BOIIPOCHI YUUTENS

OCMBICIIMBAIOT
SAMHYIO TIPHPOJI-
HYIO [IETI0OCTHOCTD




opranu3mMoB. CMbICIOBOE
YTEHUE C TOCIETYIOUIIM
3aroJIHeHHEM TaOIHIIbI

61 | PazBurume Otkpbl- | OnpenenstoT NOHITUS VYeruplii | HaswiBath 9pbl ¥ iepuo- | P- BHOCAT HE0Ox0- | OcMbICIUBarOT
JKU3HU B THEC HO- «TPUACY, KHOPAY, «MEID», OIIpoC Abl; KPYIIHBIC apOMOP- JOUMBIC TOITIOJIHC- CAUHYIO ITPUPOA-
Me3030€ U BBIX 3H3~ | (nyHO3aBPBI», «CyMYa- (03Bl M UAMOANANITAIIMA | HUS, BBLACTSIOT U | HYIO IIEJIOCTHOCTh
KaifHO30€ HUU Thie MICKOIHTAIOLIIE, XapaKTepU30BaTh COCTO- | OCO3HAIOT TO, YTO

SIHUE OPraHUYECKOI0 MOJIJIEXKUT yCBOE-
«IIAUCHTAPHBIC MIICKO- MHpa B M€3030€, OCHOB- | HUIO.
MUTAIOLINEY, «IAIEOTEeH», Hble apoMop(o3bl 1 I1- CTPYKTYPUPYIOT
«HEOTEH», «aHTPOIIOTEH. UAMOaaNTally, pa3Bu- | yueOHbII MaTepu-
XapakTepu3yrT OCHOB- THE )KU3HU B KailHO30€; | aJl, BBIAEIISIOT B
HbIE [IEPHO/IBI PA3BUTHS 3HAaTh OCHOBHBIE HEM TJIaBHOE
KU3HH Ha 3eMIIe B ME30- HarpaBjeHus sBomonuu | K- BocnpuHUMaroT

. pacTeHUi U )KMBOTHBIX. | MH(POpPMAIMIO Ha

30€ U KaiiHO30€.

OOBACHATH CMEHY TOC- | CIIyX, OTBE€YaTh Ha
IIpuBORAT pUMEpBI Op- MOJICTBYIOIIMX IPYIII BOIIPOCHI YUUTEIS
FaHU3MOB, HACEJISABILINX PACTeHHUIT U JKUBOTHBIX
3eMJIi0 B KaiiHO30€ U Me- (MpUBOAUTH IPUMEPHI
3030€.
YcraHaBIMBaKOT IpH-
YUHHO-CJIE/ICTBEHHBIE
CBSI3M MEXKIY YCIOBUAMU
cpezbl OOMTaHUS U IBO-
JIOLMOHHBIMU IIpOIIECCa-
MU Y PA3JIMYHBIX TPYIII
oprann3mMoB. CMBICIIOBOE
YTEHHE C TIOCTIEAYIOUIIM
3all0JIHEHUEM TaOIHUIIBI.

62 | O6o06ma- Ypok — | YcraHaBIUBAIOT IIPH- Odopm- | maBaTh onpenencHue
FOIIU I 9KCKYP- | YHHHO-CJIEICTBEHHbIE JICHUE tepmuHaM. Ha3piBath
YPOK- cHst CBA3M MeXTy yerosusmu | OTIETa | BOJIOLMOHHBIE JTambl B
9KCKYpCHS 0 OKC- | KU3HU 3eMJIU; TIepedrc-

Cpcabl 00UTaHUS U 3BO-




JIOLMOHHBIMU IIpoLECCa- | KYPCHUM | JIATh UX CBOMCTBA U
MH Y Pa3IAYHbIX IPYIIT 3HAa4CHUC
opranu3mMoB. CMEICIIOBOE XapaKTepu3oBaTh 0Co-
YTEHUE C MOCIEAYIOIINM Ocumoctu
3aIl0JIHEHUEM TaOJINLIbI

63 | [loxroros- Ypok Belnonnenue 3aganui VYerunii | IIpuBenenue B cucremy | P: YMmenue opra- ®opMupoBaHue
Ka K UTO- 00001e- | Guu3KKX K 3aaHUIM oIpoc M3YyYEHHOI'0 MaTepuajga | HU30BbIBaTh y4eO- | CTpeMIIEHHs K ca-
roBOM KOH- HUSA HTOTOBOH KOHTPOJIBHOI Kypca «BBenenue B HOE COTpYyIHHYE- M00Opa30BaHUIo,
TPOJILHOU paGoTEI 001yI0 0M010THIOY. CTBO U COBMECT- CaMOKOHTPOJIIO U
pabote HYIO JAESATENbHOCTh aHaJIM3y CBOMX

C YUMTEIEM U OJ- JNEUCTBUM.
HOKJIACCHUKaMH
I1: Ymenue onepu-
pOBaTh N3Y4YECHHBI-
MU TIOHATUSMH,
yYCTaHaBIIMBATh
IPUYUHHO-
CJIE/ICTBEHHBIE CBSI-
34, JI€JIaTh BBIBOJIBI
K: Ymenue opra-
HU30BBIBATH CBOIO
JIeATEIbHOCTb, BbI-
Oupartb cpeacTBa
peanu3anuy Leiu,
IPUMEHATDH UX Ha
IIPAKTHKE.

64 | Urorosas Ypok Bemonnstor pasHoypos- | Kon- IIpuBenenue B cucreMy | P: Ymenue opra- ®opMupoBaHue
KOHTPOJIb- 000011e- | HeByIO KOHTPOIBHYIO pa- | TPOJIb- M3Y4YEHHOI0 MaTepuaia | HU30BbIBaTh yueO- | CTpeMJIeHHs K ca-
Has paboTa HUs 6oty Has pa- Kypca «BBenenue B HOE COTpYyIHHUYE- M00Opa30BaHUIo,
3a 9 knacc 6ora 001IYI0 OMOJIOTHIOY. CTBO U COBMECT- CaMOKOHTPOJIIO 1

HYIO 1€ATEIbHOCTh
C YUUTEJIEM U OJI-
HOKJIACCHUKAMH
I1: Ymenue onepu-
pOBaTh U3y4EHHBI-

aHaJIM3y CBOMX
JIEUCTBUMN.




MU MOHITHSMH,
yCTaHaBJIMBATh
NPUYHHHO-
CJIEZICTBEHHBIE CBSI-
3, JIeaTh BBIBOJIBI
K: Ymenue opra-
HHU30BBIBATh CBOIO
JeSITeTIbHOCTD, BbI-
Ouparth cpeacTBa
peanu3aliy ey,
NPUMEHSTh UX Ha
MPAKTHKE.

65 | AHTpomo- OTKpBI- OrnpeaensitoT NOHATHUS Yerublii | [laBaTh onpeneneHue P- BHOCSAT HEO0X0-  [OCMBICIMBAIOT €0H-
TCHHOC THC HO- «aHTPONOT€HHOE BO3/IEi- | OIPOC TEPMHHAM «aHTPOIO- AUMBIC TOMOJIHCHHA, HYHO MPHUPOTHYIO
BO3/CH- BBIX 3HA- | crpye ma GHOChEpY, I'eHHOE BO3JICiiCTBIe Ha [BPUACIIOT H 0CO3HA- [1GIOCTHOCTE
CTBHE Ha HUI FOT TO, YTO MO/JICIKUT

«HOOC(hEPay, «IIPUPOJI- ouocdepy», «aoocpe-
o6uochepy YCBOCHHUIO.
HbIE PECYPChI». Pa», CIPUPOIHBIE P&~ 7. ornvrerynupyior
XapakTepHu3yroT YeoBe- CypCBD». yueGHbIH MaTepHall,
Ka Kak OMOCOLHaIbHOE XapakTepu3yloT YelN0-  BRIIENSIOT B HEM
CYIIECTBO. BeKa Kak OMoconuans-  [JIABHOE
OnuceIBaIOT HKOJOrHYE- HOE CYIIECTBO. K- Bocnpuaimaror
CKYIO CHTYAIIHIO B CBOEH OnuchiBatoT sKkonoriye- 1HPOPMALIIO Ha
.. CIyX, OTBEYaTh Ha
MECTHOCTH. CKYIO CUTYaIlMIO B CBOEH
BOIIPOCHI YUHUTEJS
MECTHOCTH.
YcraHaBIMBaOT IpH-
YMHHO-CJIE/ICTBEHHBIE
CBSI3U MEXKIY JICSATENb-
HOCTBIO YeJIOBeKa U
HKOJIOTUIECKUMH KpPH-
3UCaMH

66 | OcHOBBHI Otkpbl- | OnpenenstoT NOHATUS VYerueiii | JlaBaTh onpeneneHue P- BwigensoT u Oco3HaBaTh €1H-
panuo- THUEC HO- «pallMOHAJIBHOE IPUPO- OIpocC TEPMUHAM «palOHaJb- OCO3HAKOT TO, UTO CTBO U I CJIOCT-
HAJIEHOTO BBIX 3HA- | nomonb3oBanuey, «obuie- HOE TIPUPOJIONOJIB30Ba- | Y'KC YCBOCHO, BHO- | HOCTE OKpYIKaro-
IPUPOJIO- HUHI CSIT HeOOXOIMMbIe




10JIb30Ba- CTBO OJIHOPA30BOI0 I10- HUE», «OOIIECTBO OJHO- | JOTOJIHEHMS. IIEro MHpa.
HUSL. TpeOaeHus». Xapakrepu- pas3oBoro notpedie- - ncenenyror,
3yI0T COBPEMEHHOE YeJI0- nus». XapakTepusytor | HAXOMAT M 0TOH- Beicrpansarh co0-
paroT HeoOXxoau- CTBEHHOE 11EJI0CT-
BEYECTBO KaK «OOILECTBO COBPEMEHHOE YeJloBeYe-
5 5 MYI0 HH(POpPMALMIO | HOE MUPOBO33pe-
OJIHOPA30BOro notpeodie- CTBO KaK «0OIeCTBO K- cotymaior yun- | Hue
HUSD). OZHOPA30BOTO MOTPEO- | eng oTBEUarOT HA
JICHUSI. BOTIPOCHI
Pe3zepBHOe Bpems (2 yaca)
67- | Pesepn

68




IIpunoxkenne K KaJJeHAAPHO-TEMATHYECKOMY IJIAHUPOBAHHUIO
Ils1aHupoBaHMe KOHTPOJISI 3HAHU I

®opmbl KOHTPOJIsI/ YeT-

BepTE 1 yeTBepTh | 2 YeTBepTh | 3 4yeTBepTh | 4 4YeTBepTh | Y4eOHBI roj

CamocTosTenbHas pabora

N

ITpoBepounas pabota 1 1

N
[N
[N
o

KonTponbnas pabora

Tect S 2 2 1 10

Wznoxenue

Counnenue

3auer

Jukrant

w

JlaboparopHas pabota 1 1 1

[TpakTnueckas pabota 1 3 4

Pedepar

DK3aMeH

Y4eGHO-MeTOIMYECKOEe H MATEPHAILHO-TEXHMYECKOe 00ecreueHne
00pa3oBaTeIbHOTO MpoIecca

OcHaleHre kabuHeTa OMOJIOIMH BKJIIOYAeT 00OpyAOBaHUe, pabouyue MecTa Ul ydaluxcs U y4u-
TeJsl, TEXHUYECKUE U MYJIbTUMEIUWHBIE CpeAcTBa OOYy4EHHs, KOMIBIOTEp, HIKa(pbl A XpaHEHUS
y4eOHOro 00OpyJ0BaHUs (AEMOHCTPALMOHHOIO M JIabOpPaTOPHOro), JEMOHCTPALIMOHHBIM CTOJ yuuTe-
J8l.

Kypc 6uosnorun tpedyer MCHOIb30BaHUS 000PYIOBaHMUS JJIs O3HAKOMJICHHUS YYalUXCS C JKUBOU
MPUPOIOH, MeToAaMH OHOJIOTMYECKON Hayku. YueOHoe o0opyaoBaHUE IO OMOJIOTMM JIOJIKHO BKIIIO-
YaeT: HaTypalbHble OOBEKTHI (MpeNapupOBaHHbIE PACTEHHS U KUBOTHBIC, UX YaCTH, OpTaHbl, BIIAXK-
HbI€ TpenapaTrhbl, MUKpPOMNpENnaparbl, CKEJIEeThl M WX YacTH, KOJUJIEKLUH, repbdapun); mpubopsl U Ja-
O6opaTopHoe 00OpyJoBaHUE (ONTUYECKHE MPHUOOPHI, MOCyda M MPUHAAJIEKHOCTH); CpelICTBa Ha Iie-
YaTHOM OCHOBE (JAEMOHCTpAallMOHHBbIE MEYaTHbIE TAOIMIIbI, TUJAKTUYECKUN MaTepuan); MYJSDKU U
Mojienu (0ObeMHBbIE, penbedHble, MOJENU-aNIUIMKALMK); 3KPaHHO-3BYKOBBIE Cpe/ICTBA O0Yy4YeHHs
(BU€o(UIBMBI, TPAHCIAPAHTHI),IOCOOMS HA HOBBIX MH(OPMAIIMOHHBIX HOCUTENSAX (KOMIAKT-AMCKH,
3JIEKTPOHHBIE TOCOOUS); TEXHUUECKUE CPEICTBA O0OyUeHUs] — MPOEKIHMOHHYIO amnmnapaTtypy (MyJiabTH-
MEAUMHBIA TMPOEKTOP, KOMIIBIOTEP, HIKpaH, MHTEPAKTUBHBIM IUIAHILIET, 3JIEKTPOHHBIH MMKpPOCKOMN);
y4eOHO-METOJMUECKYIO JINTEPATypy Ul YUUTENs M ydaluxcs (OmpelenuTeNd, CIpaBOYHbIE Marte-
puanpl, oOydaromue 3aAaHusl, KOHTPOJIbHO-AMATHOCTUYECKUE TECThI).

1. Yuebnuk B.B. Ilaceunuk, A.A. Kamenckuii, E.A. Kpukcynos, I'.I'. I1IBerioB. — 4-e u3n., ctepeoTun
M.: lpoda, 2017. — 288 c: mu.




