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IosicHuTeNLHAA 3aNIUCKA

PabGouass mporpamma mno Ouosioruu st 10-11 kimaccoB sIBIsIETCS 4acThIO
OcHOBHOM 00pa30BaTEIHPHON MPOTPAMMEI CpeiHero oomiero oopasoBanus MbOY
Mortsiruackass COII Ne 1 u cocrtaBieHa B cooTBeTcTBUU C DenepalibHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO 00IIEero 00pa3oBaHus
(ITpuka3 MunucrepctBa obpazoBanus u Hayku PD ot 17.12.2010 Nel897 «O6
yTBEpXKJIeHUN (efepalibHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa
OCHOBHOTO 001Iero oOpa3oBaHus» (C U3MEHEHUSIMH M JOMOJHEHUSIMU OT
29.12.2014, 31.12.2015), mporpamMmoii cpeaHero oOIero oOpa3oBaHUSA IO
ouonorun 10-11 kjmaccel B COOTBETCTBUU C YYEOHHKOM, PEKOMEHJIOBAHHBIM
MununctepcTBoM obOpaszoBanus Poccuiickoit denepanuu: 1.H. Ilonomapesa, u ap.
«buonorus: 6a3oBelii ypoBeHb»/ moja pena. M.H.Ilonomaperoii. - M., "Benrtana-
I'pad", 2019r. u opueHTHpPOBaHA Ha pealu3alldi0 B IEHTpe oOpa3oBaHUs
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOM HampaBiieHHOCcTe «Touka pocrtay,
co3ganHoro Ha 6aze MBOY Mortsirunackas COIIl Ne 1 ¢ wenbto pasButus y
oOy4JaronmMxcss  €CTeCTBEHHOHAy4YHOW, MaTeMaTU4YeCKOM, HH(POPMALMOHHON
IPAMOTHOCTH, (OPMUPOBAHUS KPUTHYECKOTO M KpPEATUBHOIO  MBIIUICHHUS,
COBEPILIEHCTBOBAHMUSI  HABBIKOB  €CTECTBEHHOHAYYHONM M  TEXHOJOTMYECKOM
HaIIPaBJIEHHOCTH, a TAKXKe JIJISl MPAKTHYECKOW OTPaOOTKH y4eOHOTO Marepuaia 1o
yueOHOMY npeameTy «buosnorus.

Ha 6aze wuenrpa «Touka pocra» oOecneunBaeTrcs  peaar3anus
o0pa3oBaTeNbHBIX  IPOrPaMM  €CTECTBEHHOHAy4YHOH UM TEXHOJIOIMYECKOH
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHO/IaTeIbCTBA B c(pepe 00pazoBaHus U ¢ yu€ToM pekomeHaaunit deaepaibHOro
oreparopa yueOHoro npeamera «buonsorus.

OOpaszoBaTenbHas MporpaMMa MO3BOJSIET HMHTETPUPOBATH pean3yeMble
3J1eCh MOJXO0/Ibl, CTPYKTYPY U COJAEpkaHUE MPU OpraHu3aluu 00yyeHus: OUoIoruu
B 10-11 kiaccax, BBICTPOGHHOM Ha 0a3e JIIOOOTO M3 JOCTYIHBIX Yy4eOHO-
MeToauyeckux komruiekcoB (YMK).

Hcnonb3zoBanne obopyaoBanus 1eHTpa «Touka pocTa) MO3BOJIAET CO3AATh
YCIJIOBHSL:

* I pacUIMPEHUs COJICPKAHUS IKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHMUs;

* Ui TIOBBIIIEHUS TO3HABATEJIbHOW aKTHUBHOCTH OOYYalOIIUXCS B
€CTECTBEHHOHAYYHOU 001acTH;

* ISl pa3BUTHS JIMYHOCTU peOeHKa B Ipolecce o0ydeHusi OMOJIOTHH, €ro
CIOCOOHOCTEM, (QOPMHUPOBAHUS U  YAOBIETBOPEHHUS COLHAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

11t paboThl ¢ OJapEHHBIMU IIKOJLHUKAMH, OPTaHU3AIMU MX Pa3BUTHS B
Pa3IMYHBIX 00JIaCTSIX 00pa30BaTEIbHOM, TBOPUYECKON JIEITEIHHOCTH.

HopmaruBHas 0a3a

®denepanbHbi 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
oOpazoBanuu B Poccuiickoit ®dexepanuu» (¢ U3M. U JOM., BCTYI. B CHIY C



01.09.2020). — URL:
http://www.consultant.ru/document/cons_doc LAW_ 140174

[Tacmopt HanmoHanbHOro mpoekTa «OOpazoBanue» (yTB. MPE3UTUYMOM
Cosera nipu Ilpesuaente PO no crparernyeckoMy pa3BUTHIO U HalMOHAJIbHBIM
MIPOEKTaM, MIPOTOKOJT OT 24.12.2018 No 16). — URL:
http://www.consultant.ru/document/cons_doc LAW_319308/

l'ocynapctBennas mnporpamma Poccuiickorn  ®enepamuun  «Pa3Butue
oOpazoBanus» (yTB. [locranoBnenueM IlpaButenbctBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO0 yTBEpXIEHUH TOCYJApPCTBEHHOM MPOTrpaMMBI
Poccuiickoit denepauuu «Pa3Butne 00pa3oBaHUs. —
http://www.consultant.ru/document/cons_doc LAW 286474/cf742885e783e08d9
387d7364e34126f87ec138f/

[Ipodeccuonanbubiit ctanaapt «llegaror (memaroruyeckasi I€sITEIbLHOCTH B
JOIIKOJILHOM, HauyaJbHOM OOIlleM, OCHOBHOM OOIleM, CpeaHeM oO0IeM
oOpazoBanuu), (Bocmurtarenb, yuutenas)» (pea. ot 16.06.2019) (IIpuka3
MunucrepcTBa TpyAa U conuanbHou 3amuThl PO ot 18 okTsa0pst 2013 r. Ne 544H, ¢
W3MEHECHUSIMU, BHECEHHBIMU NPHUKa30M MuHHCTEpCTBa TpyAa U conzamuTtsl PO ot
25.12.2014 Ne 11158¢ wu ot 5.08.2016 1. Ne 422n). — URL:
http://knmc.centerstart.ru/sites/ knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf

[Ipodeccronanbubiii crangapt «llemaror AOMOTHUTENBLHOTO OOpa3OBaHUs
neteit u B3pocibix» (IIpukaz MuHUCTEpCTBa TPyJa U COLMAIBHON 3auThl PO oT
05.05.2018 Ne 298n «O06 yTBepkaeHun npodeccuoHanbHoro cranaapra «llemaror
JOTIOTHUTENBHOTO ~ O0Opa3oBaHusi  jAeTed u  B3pochbix»). —  URL:
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestrprofessionalnykh-standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT_1D=48583

®denepanbHbI TOCYIAPCTBEHHBIM 00pa3oBaTEIbHBIA CTaHAAPT OCHOBHOTO
oOmiero o6OpazoBanusi (yTB. MpuUKa3oM MUHHCTEpPCTBa OOpa3oBaHUsS U HAYKH
Poccuiickoit ®enepanmm ot 17.12.2010 Ne 1897) (penm. 21.12.2020). — URL:
https://fgos.ru

@denepanbHbli TOCYJIaPCTBEHHBIN 00pa3oBaTENbHBIM CTAaHIAPT CPEIHETO
oOmiero o6OpazoBanusi (yTB. MpUKa3oM MUHHCTEpPCTBa OOpa3oBaHUsS U HAYyKH
Poccuiickoit denepannu ot 17.05.2012 No 413) (pen. 11.12.2020). — URL:
https://fgos.ru

Meroanueckre peKOMEH/IAlUU 110 CO3AaHHI0 U HYHKIIMOHUPOBAHUIO IIEHTPA
«Touka pocra» Ha 0aze oOmeoOpa3oBaTeNbHBIX  oOpraHu3amuii  (yTB.
pacnopsbkeHrueM MuHucTepcTBa mnpocBemieHuss Pocculickonn ®Penepanuu  OT
12.01.2021 No P-4). — URL:
http://www.consultant.ru/document/cons_doc LAW_374695/

Mertoauyeckue peKOMEHAAIMU 1O CO3JIaHHI0 W (PYHKIIMOHUPOBAHUIO B
00111e00pa30BaTENIbHBIX OPraHU3AIUsAX, PACTIOI0KEHHBIX B CEILCKOW MECTHOCTU U
MaJIbIX TOpOJaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKON
HarnpasyieHHocTel («Touka poctay) (Y TBepKIaeHbI pacropsikeHneM MUHUCTEPCTBA
npoceetenust Poccutickoit ®eneparnuu ot 12 suBaps 2021 r. Ne P-6). — URL:
http://www.consultant.ru/document/cons docLAW_374694/
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[Iporpammel cpennero obiiero obpasoBanus o o6uosoruu 10-11 kmaccel B
COOTBETCTBUHM C YYEOHHKOM, PEKOMEHJOBAaHHBIM MUHUCTEPCTBOM 00pa3oBaHUs
Poccuiickoii @enepannu: U.H. Ilonomapesa, u ap. "buonorusi: 6a3oBblii ypoBeHb'"/
nox pen. M.H.ITonomapesoii. - M., "Benrana-I'pad", 2019r.

Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl HeHTpa «Touka pocray,
HCIMOJIb3YEeMOr0 JIfl peajin3anu 00pa3oBaTebHbIX MPOrPaMM B paMKax
npenoxaBaHusi 0MOJIOTMH

MarepuanbHo-TexHuueckass 0a3za nenrpa «Touka pocra» BKIIOYAaeT B ceOs
uudpoBbie 1abopaTOpuu, HAOOPHI KIACCUYECKOTO 000PYAOBaHUS JIJIsl IPOBEACHUS
OMOJIOTUYECKOTO MPAaKTUKyMa, B TOM YHUCJE C HMCIOJb30BaHHUEM MHUKPOCKOIIOB.
YyuThiBas NMPaKTUUECKUI OMBIT MPUMEHEHHSI JAaHHOTO 00O0pYJ/IOBaHUS Ha ypoKax
OMOJIOTMM U B TPOEKTHO-UCCIEAOBATEIBLCKON AEATEILHOCTH, CAEIaH OCHOBHOM
aKIICHT Ha OMUCAHUU HUQPPOBBIX JTA0OPATOPU M UX BO3MOXHOCTAX. [Ipm sToM
uudpoBsie  ynadopaTopur B KOMIUIEKTanuu  «buomorus», «IKOIOTHUSD,
DuU3HOJIOTHS) COJIEPkKAT KaK MHIUBUAYAIbHBIC TaTYUKH, TaK U MOBTOPSIOIIUECS.

B kommiekte HH@pPOBBIX JTa0OpaTOpUil colepKaTrcs MYJIbTUAATYUKU H
MOHOJATYUKH.

MyabTHAATYMK 1O JKOJOTHM TIO3BOJSIET M3MEPSTh  CIEAYyIOIUe
MOKA3aTeIn: BOJOPOIHBIN NTOKa3aTEIb BOAHBIX CPEM, KOHIEHTPAlMA HUTPAT-HOHOB
U XJIOPUJI-UOHOB, 3JIEKTPOIPOBOJHOCTD, BIIAJKHOCTh, OCBELICHHOCTh, TEMIIEPATYPY
OKpY’KalOILIEN Cpebl, TEMIEPATYPY PACTBOPOB, PACTBOPOB U TBEPBIX TEIL.

MyabTHAATYMK 10 (U3MOJOTHH TI03BOJISIET ONPEAENSATh ApTEPUATIBHOE
JIaBIICHHE, MYJIbC, TEMIIEPATYPY TeJA, YACTOTY AbIXaHUS, YCKOPEHHE IBUKEHUS.

JaTtyuku pusMyecKuX mapaMeTpoB OKpPYy:Kamouieil cpeabl:

JlaT4yuK  BJIAXKHOCTH BO3JyXa — T[peJHa3HA4YeH Il H3MEpPEHUs
OTHOCHUTEJILHOW BJIAXKHOCTHU BO3ayxa. /[nama3oH u3MepeHus BIaXHOCTH: OT 0 110
100 %. Pa3pemenue no Bnaxuoctu: 0,1 %. Bpems ycranoBnenus curnana: 17 c.

JlaTYuK BJIAKHOCTH TMOYBbI — TIPEAHA3HAYCH JJII U3MEPEHUSI CTEMECHU
YBJIQXXHEHHUS  TIOYBBI, BBIPAXXEHHOW B  MpoleHTax. IIpumensercs B
arpo’KOJIOTUYECKUX U CEIbCKOXO3SIMCTBEHHBIX UCCIICIOBAHUSIX.

JlaT4uK 3J1eKTPONPOBOAUMOCTH — TIPEAHA3HAUCH ISl PETHCTpaIluu U
MU3MEPEHUS YIEIbHOU 3JIEKTPONPOBOIHOCTHU KHUAKUX CPEJl, B TOM YUCIIE U BOAHBIX
pacTBOpoB BemnlecTB. IIpuMmeHseTcs mNpu HM3yYEHUU XapaKTEPUCTUK BOIHBIX
pPacTBOPOB, B TOM YHUCJI€ TOUBEHHBIX BBITSKEK.

JlaT4nk OCBENIEHHOCTH — W3MEPSET YPOBEHb OCBEIICHHOCTH U 00JagaeT
CIEKTPATHHOW YYBCTBUTEIBHOCTHIO OJM3KOW K UyBCTBUTEILHOCTH YEJIOBEUYECKOTO
ria3a. {uanazon uamepenus: ot 0 o 188 000 nk. OTHOCUTEIbHAS TOTPEIIHOCTD:
15 %. Jlnanazon pabouux mimuH BoiH: oT 350 mo 780 uM. TexHomoruueckue
OCOOCHHOCTH: UyBCTBUTEJICH K HAIIPABJICHUIO HA UCTOYHUK CBETA.

JlaTuyuk TeMIepaTypbl OKpY:Kamouled cpeabl — H3MEpsieT TeMIepaTypy
BO3YIIHOM cpebl. JlaTurK OCHAIIEH BHIHOCHBIM U T€PMETHYHBIM TeMIIEPATypPHBIM
30H]IOM, YCTOMYUBBIM K JJaOOpaTOpHBIM peareHTam. /[nama3zon usmepenuit ot —40
no +180 °C. TexHoliorMuecKMEe OCOOEHHOCTH: JUIsl TOJIYYEHHs] JOCTOBEPHBIX



JIAHHBIX BECh 30H]I I0JXKEH HAXOAUTHCS B U3MEPSAEMOU CPEAE, B TPOTUBOIIOIOKHOM
Cllydyae BO3HUKAET 3HAUYMTENIbHAs TMOTPEIIHOCTh U3-3a TEIUIONepeaauu Mo
METAJJTMYECKOMY 30HJIy U PAaCCEMBAHUU JINOO MOTJIOIICHUHN SHEPTUU B TOM MECTE,
IJI€ OH HE HAXOJIUTCS B U3MEPSEMOM Cpee.

JlaT4yuK TeMIepaTypbl paCTBOPOB — U3MEPSIET TEMIIEPATYPY PACTBOPOB U
ceimyunx Tei. OCHallleH BBIHOCHBIM UM T€PMETHUYHBIM TEMIEPATYPHBIM 30HJIOM,
YCTOWYMBBIM K Ja00paTopHbIM peareHtam (puc. 6). duanazon nsmepenuii ot —40
no +180 °C. TexHoyiorHueckue OCOOEHHOCTH: JUIsl TOJIYYEHHS JOCTOBEPHBIX
JTAHHBIX BECh 30H]I I0JXKEH HAXOIUTHCS B U3MEPSEMON CPEAE, B TPOTUBOIOIOKHOM
Cllyda€ BO3HUKAET 3HAYWTENIbHAs TMOTPEIIHOCTh M3-3a TEIUIONEpPEAauyn Mo
METaJUIMYECKOMY 30H]ly U PaCCEHMBAHUU JTMOO MOTJIOIIEHUN SHEPTUH B TOM MECTE,
I7Ie OH HE HAXOJUTCA B U3MEPSIEMOM CpeEJIE.

JaTyuk TeMmepaTrypbl TEPMONAPHbIA MpPEIHA3HAYEH [JIs1 WU3MEPEHUS
temneparyp 10 900. Hcmonw3dyercss mpu BBINOJHEHUH pPaOOT, CBS3aHHBIX C
U3MEPEHUEM TEMIEpaTyp IUIaBJICHUS W Pa3NIOKEHUs BEIIECTB, a TaKke A
U3MEPEHUS TeMIEPaTyphl B AK30TEPMUUYECKUX MPOIECCaX.

JlaTuuk 3ByKa — u3MEpsET YPOBEHb IIIYMOB B OKPY’KalOIIEH Cpejie U Mpu
OIICHKE ITyMOIOTJIOMIAOIINX U30JISTOPOB. JInHamuyeckui quana3on: ot 30 go 130
nb. Yactotnbiit nuanason: ot 50 ['u go 8 kI'u. Pazpemenue: 0,1 1BA (akyctuueckue
neuuOensl). TexHONMOrnyeckue OCOOEHHOCTH: JIaTUYMK YYBCTBUTEIECH K PE3KUM
3ByKaM, KOTOPbIE MOTYT JaTh 3aBbIIIEHHBIE PE3YJIbTAThl H3MEPEHHUI.

JlaTYMK ONTHYECKOH NJIOTHOCTH (KOJOPpMMETP) — IMpEaHA3HAYEeH IJIs
U3MEPEHUS ONTHUYECKOW IUJIOTHOCTH PACTBOPOB HA 33laHHOW JJIMHE BOJIHBI
(M3MepsieT KOJMYECTBO MPOITyCKaeMOI'o CBETa Yepe3 HCCIEAyeMblid pacTBOp IpH
OTIPEJICTICHHON JITUHE BOJHBI). B KOMIUIEKT BXOMAT NaTYUKU C PA3TUYHON JITTUHOM
BOJH TNOJYNPOBOAHUKOBBIX HCTOYHUKOB cBera: 465 u 525 ©Hm. [nana3zon
u3Mepenus kodpdunuenta npomyckanus ceera: ot 0 1o 100 %. Paspemienue npu
u3MepeHun koddduuuenta mnponyckanus: 0,1 %. Juanazon wu3zMmepeHus
ontuieckor miIotHocTu: or 0 no 2 D. Paspemenue npu M3MepeHUH ONTHYECKOM
mwiotHocTy: 0,01 D. JInuna ontuyeckoro mytu KroBeTbl: 10 MM. O0bEM KroBETHI: 4
Mi. TexHoJoru4ecKkue 0COOCHHOCTHU: TPEOYETCsl XOPOIIIO MTPOMBIBATh KIOBETY ISt
HCCIIEyEMOTO PacTBOpa.

JaTunk myTHOCTH (TYpOMAMMETP) — ONpPEAECIACT MYTHOCTh pacTBOpa B
nH(paKpacHOM JMana3oHe CBETa HA OCHOBAHWU W3MEPEHHUS HWHTEHCUBHOCTU
CBETOBOI'0 MOTOKA, PACCESIHHOI'O YaCTHUIIAMU, B3BELICHHBIMH B KOHTPOJIHUPYEMOM
pactBope. Jnanazon uzmepenusi: ot 0 mo 200 NTU (Nephelometric Turbidity Units
— HedenoMeTpudecKkrue euHUIBI MyTHOCTH). Pa3pemenne: 1 NTU. JlnvHa BoTHBI
ucrtounuka cBera: 940 uMm. TexHomornueckne OCOOCHHOCTH: TPEOyeTCs XOpOIIOo
MPOMBIBATh KIOBETY [JIsl MCCIEAYyEeMOro pacTBopa. JlaTyukum XHUMHYECKHUX
MapaMeTPOB OKPYKAIOIIEH CPEIbI:

Haryuk pH — npennasHaden g U3MEPEHUS BOAOPOJHOTO MTOKA3aTEIs B
BOJHBIX pacTBopax. [namazon uzmepenus pH: ot 0 no 14. Paspemenne: 0,01 pH.
Huanazon pabounx temmneparyp: or 10 go 80 °C. JliMHa H3MEpPUTEIHLHOIO
anektpona: 140 mm. Hcnmosb3yercss mjisi U3MEPEHUS] BOJAOPOJHOIO TMOKA3aTess
BOJIHBIX PAaCTBOPOB, B PA3JIUYHBIX HCCIIEAOBAHUAX O0BEKTOB OKPYKAIOIIEH CPE/Ibl.



TexHonornyeckue 0COOEHHOCTH: -CTAOMIM3AIUs TOKa3aHUN HACTYIaeT B TE€UEHUE
oT 2 10 7 MHH (3TO BpEMsI OJTHOI'O U3MEPEHUS);

-mepel WU3MEPEHHEM M TI0CJI€ HEro HeoOXOJMMO TMpPOMBIBATH B
JTUCTUIUTMPOBAHHOM BOJIE, 9YTOOBI HE COMIIACHh KATMOPOBKA;

-B HWXKHEW 4YacTh DJJEKTPOJa HAXOJUTCS  CTEKJISHHBIM  IIAPHK,
YyBCTBUTEBHBIN K yAapam, 4TO TPEOYET OCTOPOKHOCTH B OOpallleHNH;

-pU  XpaHEHWU OOS3aTEIHPHO TOMENIATh HIIKHIOK YacTh JJIEKTPOJa B
CHeluaIbHbIA OIOKC (BCTaBJISIETCS Yepe3 OTBEPCTUE B KPBIIIKE OIOKCA);

-B OIOKCE BCEr/a JOJKEH ObITh TPEXMOJIAPHBIN pacTBOP XJIOpHUAA HATPHS,
CJIeIyeT 3apaHee M03a00TUTHCS O 3amace pacTBOpa, T.K. OH HEMHOTO MPOJIMBACTCS
IIPU U3BJICYCHUH DJIEKTPOIA, B CYXOM OIOKCE 3JIEKTPOJ] CKOPO BBIMIET U3 CTPOSI.

JlaTYuK HUTPAT-UOHOB — TIO3BOJIIET U3MEPATh KOHIIEHTPAIMIO HUTPAT-
HOHOB B HcclieryeMoM pactBope. Jluana3on usmepenus: ot 2x10-6 no 0,2 MoJb/m.
PabGounit nuanazon pH: ot 0 no 12 enunun pH TexHonornueckue 0COOCHHOCTH:
cTaOmIM3alus MOKa3aHUM HacTymaeT B TeueHue OT 2 MuH. [IpeaHazHadeH s
KOJIMYECTBEHHOTO OMPEICNICHUs] HUTPATOB B Pa3JIMUHBIX O00BEKTAX OKpY’Karolen
Cpellbl: BOJIE, OBOIIAX, (PYKTaX, KOJOACHBIX U3IAEIUIX U T. 1.

JaT4uK XJIOPUA-HOHOB — CIYXXHUT JUIsl U3MEPEHUSI KOHIICHTPAIIM! HUOHOB
xJjopa B ucciexyemMoMm pactBope. [(uanazon usmepenus: ot 10-5 mo 1 mons/i.
PabGounit quanazon pH: ot 0 no 12 exunun pH. Jlnuna snexrpoaa: 140 mm. [ns
HKOJIOTUYECKUX UCCIICIOBAHUMN 11€71eCO00pa3HO UCIOJIb30BATh HEKOTOPHIE TATIYNKU
U3 IPYTUX KOMIUIEKTOB MTOCTaBKH 000py10BaHUs. TEeXHOIOTUYECKHE OCOOEHHOCTH:
cTabuiu3aius IMOKa3aHUW HAcTymaeT B Te4YeHHe 7 MHUH (3TO BpEMsS OJHOTO
u3Mmepenus). Mcnonb3dyercss s KOJUYECTBEHHOTO OIPEIETICHUS] COAEp KaHUs
MOHOB XJIOpa B BOJHBIX pacTBOpax, MOuYBe, MOpoaykrax nutaHusa. llpu
WCIIOJIb30BaHUN JTATYUKOB HUTPAT-UOHOB U XJIOPUA-HOHOB K CIEHHAIBHOMY
pa3beMy  MyJbTHAATYMKAa MO  DKOJIOTMM  HEOOXOAMMO  TOJAKJIIOYATh
MOHOCENEKTUBHBIN 37EKTPOI (pabounii 3JEKTPOT), @ TAKKE DJIEKTPOJ CPABHEHHUS.

JlaTyuk KHCJI0poaa — MpeJHA3HAuYeH IS ONpEeNeNeHUsT OTHOCUTEIIbHON
KOHIIEHTpAllMK KHuciIopona B Bo3ayxe. [mamazon msmepenus: ot 0 mo 100 %.
Pa3pemenue: 0,1 %. TexHonornyeckue 0COOEHHOCTH: TPU U3MEPEHUH COJIEPKAHUS
raa B BBIJBIXa€MOM BO3yX€ HE0OXOIMMO JAep>KaTh MEMOpaHy MaKCHMAaJIbHO
OJIN3KO KO PTy; BOCCTAHOBJIEHHE MOKA3aHUW Ha BO3JyXe MPOUCXOIUT uepe3 1—2
MUHYTHI (BpeMs nuddys3un uepe3 memOpany).

JlaT4yuK OKHMCH Yrjlepoga — U3MEpSeT KOHIIEHTPAIMI0 MOHOOKCHAA
yriiepoaa (yrapHoro rasza) B okpy»atoien cpene. [uanazon usmepenus: ot 0 o
1000 ppm (Mmumnronssie qonu). Pazpemenue natuuka: 1 ppm. TexHonorunueckue
OCOOCHHOCTH: TIpH YUY€Te€ B WCCIEIOBAHWU €IIC WM COJSPKAHMUS KHUCIOpoia
noTpedyeTcsl mepecueT W3 MWUIMOHHBIX JOJIeW B TPOIEHTHI JJisi MPUBEICHUS K
OJIHOW pa3MEepHOCTH (3HAaUeHHEe B ppm cieayet pazaenuts Ha 10 000).

JaTyuku (pU3MOJIOrHYeCKUX MOKAa3aTe/Ied OPraHu3Ma YeJI0BeKa:

JlaTyuk TeMmepaTtypbl Tejda — TIpeAHA3HA4YEeH /IS HEMNPEPHIBHOTO
HU3MEPEHUs TEeMIIEpaTyphl TeJia B MOAMBINICYHOW BraguHe. OcHaIEH BBIHOCHBIM
3oHA0M. Jlnanazon uzmepenus: ot 25 no 50 °C. Pazpemenue gatuumka: 0,1 °C.



TexHonornueckass OCOOEHHOCTb: JUIsl TOYHOTO H3MEPEHUS B MOJAMBIIIEYHON
BIIAJIMHE JOJDKHA HAXOAUTHCS BCSA METAJUIMYECKAS 4aCTh 30H/A.

JlaT4uK apTepUAJIBLHOIO0 AaBJIECHUS — MO3BOJSAET U3MEPATH aPTEPUAIBHOE
nasiieHre B nuanaszone ot 0 1o 250 mm pr.ct. Pazpemenue narumka: 0,1 MM pr.cT.
JlaTuuK O3BOJIAET ONPENEIIUTH CUCTOINYECKOE, TUACTOINYECKOE JABICHUE, ITYJIbC.
B KOMIUIEKT faTyMKa BXOAUT CIIENMAIbHAS MAHKETA C YTATUBAIOIINM MEXaHU3MOM,
HarHeTaTeNlb BO3[yXa C BO3AYIIHBIM KIIallaHOM W TpyOKa Al MOAKIIOYEHHUS K
naTyuky. TexHosornyeckue OCOOEHHOCTH: HEOOXOIUMO  KOHTPOJMPOBATH
IUIOTHOCTh IOAKJIIOYEHUS Pa3bEeMOB, IPABUIBHOCTH ITOJIOKEHUS MAHXKETHl Ha
wiede. Bo3nyx U3 MaHXKeThl CIEQyeT CIIyCKaTb PaBHOMEPHO, MEIJIEHHO, CIIErKa
IIPUOTKPHIB KJIAIIaH HarHETaTeIs.

JlaTYMK MyJibCca — NO3BOJISIET HEIPEPBIBHO ONPEAEIATH YACTOTY CEPACUHBIX
COKpaleHni. ViMeeT BBIHOCHYIO KIIMIICY, HAIEBAaEMYI0 Ha ITaJiel] UCCIIETyEMOTO.
Juanazon wm3mepenust myisibca: or 0 go 250 yn/mun. Paspemenue: 1 ya/mumn.
TexHonornyeckue OCOOEHHOCTH: CIIEIYyeT KOHTPOJIMPOBATh MPAaBHIBHOCTh
HAJIeBaHUA KJIMIICHI, T.K. IPU U3JIMIIHE NTyOOKOM HaJ€BaHUU OHA MEpeAaBiIMBacT
MEJIKME KPOBEHOCHBIE COCYAbI NMAJIBIIA, YTO YMEHBIIAET TOYHOCTh U3MEPEHUM.

JlaTYuK 4acToThl AbIXaHUSI — IMpEAHA3HAYEH MJIs U3MEPEHUS YacTOThI
JBIXaTEIbHBIX JBW)KEHUN (LUMKIOB «BIOX-BBIIOX») 3@ €IWHUIY BpPEMEHH.
AHanM3upyeTcss KOJIMYECTBO COKPAIICHUI IPyIHON KIETKU U MepeaHel OpoIIHOM
CTEHKH. B KOMIUIEKT naT4yvka BXOAUT HAOOp TMTMEHUYECKUX HACal0K, IJIOTHO
HaJIeBaeMbIX Ha JbIXaTelbHYIO0 TpyOKy. [lunamazon wusmepenus: or 0 go 100
nukiIoB/MuH. Paspemenue: 0,5 nukina/MuH.

JIaTYMK YCKOpPEeHHUs] — OIpPEEsieT YCKOPEHUE JIBUKYIIUXCS 0OBEKTOB IO
TpPEM OCsIM KoopauHaT. /lnanazoH uzMepenus: ot —8 1o +8 g. Pazpemienue naTuuka:
0,004 g.

Haruuk IKI' — npegnasHadeH 11 U3MEpPEHUs AIEKTPUIECKON aKTUBHOCTH
cepaua.  Omnpenenser  mapaMmeTpbl,  HEOOXOAMMBIE  JUIsl  MOCTPOCHHUS
AIEKTPOKAPAUOTPAMMBI € IOMOIIBIO CIENHUANBHBIX OJHOPA30BBIX HATEIbHBIX
MEIWLIMHCKUX  DJIEKTPOJOB, TOCTABISEMBIX B KOMIUIEKTE C JaTYUKOM.
TexHoaornyeckue 0COOEHHOCTH: TpaUK FIEKTPOKAPAUOTPAMMBI B IPOrPAMMHOM
00ecIeyeHuu CTPOUTCS B OJHOM OTBEJCHUMU.

JJaTunk KUCTEBOM CWIbI (3ProMeTp, CHJIIOMEP) — U3MEPSIET CHKUMAIOIIIEE
yCHUJIUE, CO3/1aBaeMoe KUCThIO pykH. Jlnanazon muamepenuit: ot —S0H no +50H u
Bropoi Bapuant —10H mo +10H (iubGo B kmiorpammax, rpammax). Pasperienue:
0,02H. Pa6ota B mporpammHom obecnieuennu Releon Lite

B xommuiexte mudpoBoit naboparopun Releon mocraBnsieTcs mporpaMMHOe
obecrieuenue Releon Lite na USB-¢dnem-nakonutene, a Takke Bluetooth-aganrep
JUTSL CBSI3M PETUCTpaTopa JAaHHBIX ¢ OeCIPOBOAHBIMHU MaTduukamu YcTanoBka [10
Releon Lite Ha peructpaTop JaHHBIX ¢ onepalnoHHON cuctemoit Windows MoxeT
ocymecTBIAThCS Kak ¢ USB-duemnakonurens, Tak U C caiiTa MPOU3BOIUTEIS,
yCTaHOBKa Ha MoOOWIbHBIE TenepoHbl (cMapTdOHBI) — TOJBKO C caiiTa
NPOU3BOJUTENS, CChUIKA HA KOTOPBI MPHUBOIUTCS B CIUCKE WCTOYHHKOB
uHpopMaIuu mocodus. B mocienneM ciydae qoCTylHa yCTaHOBKA HAa YCTPOMCTBA



¢ mnat@opmamu Android u 10S. Ilopsgok ycranoBku I1O Releon Lite onucan B
PYKOBOJICTBE, KOTOPOE€ BXOJHWT B KOMIUIEKT IIOCTaBKH. AJTOpUTM pabOTh B
porpaMMHOM OO€CIIeYeHNH HECIOXKeH. ['paduyecku OH TpeACTaBiIeH Ha
CIENYIOLIEH CXEME.

[Mudposrie nmabopatopun meHTtpa «Touka pocTta» — HITO KadeCTBEHHBIN
CKauOK B CTAHOBJICHWM COBPEMEHHOW €CTECTBEHHOHAy4YHOU nabopatopuu. Bce
nporpaMmMHoe oOeclieueHne Ha PYCCKOM si3blke. MeTonuyeckre Marepuaibl
pa3paboTaHbl POCCUHUCKUMHM METOAMCTAMH W YYUTEISIMU B COOTBETCTBUHU C
denepaabHBIM KOMIIOHEHTOM T'OCYIapCTBEHHOT0 oOpa3zoBareabHoro Ctangapra mno
OHOJIOTHH.

[udposeie nabopaTopuu SBISIOTCS HOBBIM, COBPEMEHHBIM 000pYI0BaHUEM
TUTST IPOBEJICHUS CaMBbIX Pa3IMYHBIX HIKOJIbHBIX UCCJIeI0BaHUN
€CTECTBEHHOHAYYHOT0 HampasieHus. C UX MOMOIIbIO MOXKHO MPOBOJIUTH PabOTHI,
KaK BXOJSIIIME B IKOJBHYIO MPOrPaMMy, TaK U COBEPIIIEHHO HOBBIE UCCIICIOBAHUSI.
Baxnelmel s yuutenss 0COOEHHOCThIO HUGPOBBIX Ja0OpaTopuil sIBISETCS TO,
00CTOATENBCTBO, YTO MPUMEHEHHE UPPOBBIX JATYMKOB PE3KO COKPAIIAECT BpeMs,
HE00XO0IMMOE Ha MPOBEJICHUE U3MEPEHUMN U YKCIIEPUMEHTA.

B pe3ynbTaTe nosBIAIOTCS HOBbIE BO3MOKHOCTH IO OPraHU3aIluu yPOKa:

-B T€UEHHE OJHOT0 YypOKa, BO3MOXHO, IIPOBECTH HE OAHY, a JIBE — TpHU
71a60paTOPHBIX PabOTHI;

-U3MEHUTh METOJUKY U MPOBECTH OOJIEe CIOKHYIO TaOOpaTOPHYIO paboTy; -
clenarh JIa0OpaTOpHYyIO pabOTy YacThl0 ypOKa M3Y4YEHHS HOBBIX 3HAHUM WM
00001IIeHN;

-IIIUPOKO UCIIOIB30BaTh JEMOHCTPALIMOHHBIN SKCIIEPUMEHT.

IMoaxoabl K CTPYKTYPHMPOBAHUIO MATEPHUAJIOB.
B o0pa3oBaTesibHOI MporpaMMe NMpPeACTABJICHBI CeYIOLIHE Pa3/ieJibl:

Knerka. PasMHOXeHne u pas3Buthe Opranu3MoB. OCHOBBI TE€HETHKH U
cenekimu. Bua. Oxocuctemsl. JlanHble pa3zienbl BIOpaHBl ¢ y4€TOM HamOolee
IMIMPOKUX BO3MOXKHOCTEH MO MpUMEHEHHIO 000pyaoBaHus 1eHTpa «Touka pocTay
KaK s TPOBEICHHS JIaDOpaTOpPHBIX paldOT, Tak U Uil JIEMOHCTPAIMOHHOTO
sKcriepuMenTa. Kpome Toro, mepeuyucieHHble pas3zaenbl 00janaioT HauOOoJbIIUM
MOTEHIIMAJIOM JJIsl OpraHU3alluyd MPOEKTHON U UCCIIEI0BATEIbCKON JACSITEIbHOCTH
oOyuaroruxcs. bruonornyeckoe HabIOIEHUE U AKCIIEPUMEHT TIPOBOSTCS B hopMe
71a060paTOpHBIX pabOT U AEMOHCTPAITUH.

JIeMOHCTPallMOHHBIN SKCIIEPUMEHT MPOBOJIUTCS B CICTYIONTUX CIydasiX:

a) UMEIOIIeeCs B HATMYUU KOJIMYECTBO MPUOOPOB U IU(MPOBBIX JATYHNKOB HE
MO3BOJIIET  OPraHW30BaTh HWHIUBUAYAIbHYIO, TMAPHYI0 WIH TPYMIOBYIO
1abopaTopHyIo padboTy;

0) PKCIEPUMEHT UMEET HEOOJIBIIYI0 MPOJOJDKUTEIBHOCTh U CIOXKHOCTh U
BXOJIUT B CTPYKTYPY ypOKa.



Jlns w3yuenus npenmera «buonorus» Ha 23Tane OCHOBHOTO OOIIETO
oOpa3oBanus Ha 6a30BoM ypoBHe oTBoauTCs 70 yacoB (1 gac B Hemento): 10 kmacc
— 35 yacos, 11 ximacc — 35 yacos.

Jlannast oOpa3oBaTenpHasi MmporpaMma OOECHEYMBAEeT CO3HATEIbHOE
YCBOCHHE YYallIUMUCS BaXXHEHITUX OMOJIOTUYECKUX MOHSITUH, 3aKOHOB U TEOPUH,
dbopMupyeT npeAcTaBIeHUE O pOJIM OMOJIOTUY B TIO3HAHWHU )KMBOTO MUPA U B KU3HU
yenoBeka. OCHOBHOE BHUMAaHME YAEISETCS CYLUIHOCTH OHMOJIOTMYECKUX SIBICHUH,
IIPOLIECCOB U METOJAM UX U3YUYCHHUS.

OmHuUM U3 OCHOBHBIX IPUHLMIIOB ITOCTPOEHUS IPOTrPaMMBbl SIBISAETCS
IPUHIUI JOCTYITHOCTH. DKCIIEPUMEHTAIbHBIE JaHHBIC, MOJyYECHHbIE YYalllUMHUCS
IPU  BBIIOJIHEHUM  KOJMYECTBEHHBIX  ONBITOB,  IMO3BOJLAIOT  YYalIUMCS
CaMOCTOATEIIBHO JI€JIaTh BBIBOJBI, BBISBIATH 3aKOHOMEPHOCTH.

[Togxoapl, 3aJ0KEHHBIE B COAEP)KAHHE NPOrpamMMbl Kypca, CO3Jal0T
HEO0OXOMMBIE YCIOBUS JIi CUCTEMHOIO YCBOEHUS YYAIIUMUCS OCHOB HAyKH, IS
oOecrieyeHus pa3BUBAIOIIETO W BOCIUTHIBAIOIIETO BO3JAEHCTBUS OOyYEHHsS Ha
JUYHOCTh y4aierocs. @opmMupyeMble 3HAHUSA JOJKHBI CTaTh OCHOBOM CHCTEMBI
yOEXKIEHU NIKOJIBHUKA, SIAPOM €r0 HAyYHOI'0 MUPOBO33PEHUS.

Oco0eHHOCTH  cO/epX aHUsl  CTPYKTYPHBIX  KOMIIOHEHTOB  pabouei
nporpammsel 1o O6uonorun B 10—11 kmaccax ¢ ucnosib3oBaHUEM O0OPYIOBaHUS
neHTpa «Todka pocta»

Ilnanupyemble pe3yjbTaThl 00ydeHus mo kKypcy «buosiorus.
10—11 kaace»

OcBoenne ydeOHOro mpeamera «bHOJIOTHS» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus JOJDKHO 0OO0eCleunBaTh JIOCTHIXKEHHE CIEAYIOUUX MPEIMETHBIX,
METaIPEAMETHBIX U JIMTYHOCTHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

IIpeameTtHsblie pe3yabTaThl. [IpeameTHbie pe3ynbTaThl 00yUeHUs] OMOI0THUN
JIOJKHBI 00ECIIeUnBaTh:

-popMHUpOBaHUE I1IEHHOCTHOTO OTHOIIEHUS K JKUBOM TIpuUpoje, K
COOCTBEHHOMY OpraHu3My; [OHMMAaHHE poJIdi OuoJoruu B (HOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYUYHOW KapTUHBI MUPA;

-YyMEHHE TPUMEHATH CHCTeMy OHMOJIOTMYECKUX 3HAHMM: pPacKphIBaTh
CYIIHOCTh HMBOTO, Ha3bIBaTh OTJIMYMS >KUBOTO OT HEXKUBOIO, MEPEUHUCIISIThH
OCHOBHBIC 3aKOHOMEPHOCTH OpraHu3aiud, (QYHKIIMOHUPOBAHUS OOBEKTOB,
SIBJICHUM, MPOLIECCOB KHUBOM MPHUPOJIbl, IBOJIOIMOHHOTO Pa3BUTHS OPraHUYECKOIO
MHpPa B €r0 €UHCTBE C HEKUBOU MPUPOJION;

-c(hOpMUPOBAHHOCTh MPEACTABICHUN O COBPEMEHHOW TEOPUHU SBOJIIOIUU U
OCHOBHBIX CBHUJIETEIIHCTBAX YBOJIIOIINH;

-BJIaJ/ICHUE OCHOBAMU MOHSITUHHOIO ammapaTa U Hay4yHOTO si3blKa OWOJIOTHU:
WCIIOJB30BaHNE HW3YYCHHBIX TEPMHUHOB, TOHSTHUW, TEOpPUH, 3aKOHOB U
3aKOHOMEPHOCTEH i1 OOBSICHEHHUs HAOIIOJAeMbIX OHOJIOTHYECKUX OOBEKTOB,
SIBJIEHUU U TIPOLIECCOB;



-IIOHMMAaHKUE CIIOCOOOB MOJyYEeHHs] OMOJOTUYECKUX 3HAHUH; HaJMYUe OIMbITa
UCIIOJIb30BAaHUSI METOJOB OHWOJIOTMUM C IIeNIbI0 M3YUYEHHUS JKUBBIX OOBEKTOB,
OMONOTMYECKUX SBJICHUM M MPOLIECCOB: HAOMIOJCHHE, OMHCAHHME, MPOBEICHHE
HECJIO)KHBIX OHOJIOTUYECKUX OIBITOB W OJKCHEPUMEHTOB, B TOM YHCIE C
UCIIOJIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

-yMEHHE XapaKTepH30BaTb OCHOBHBIC TPYIIBl OPTaHU3MOB B CHCTEME
OpPraHUYEeCcKOro MHupa (B TOM 4YHCIE BHUPYCHI, OaKTepuu, pacTeHUusi, TPHUOBI,
JKUBOTHBIC): CTPOCHHE, MPOLIECCH KU3HEACATEIBHOCTH, HMX IMPOUCXOXKICHUE,
3HAYEHUE B MIPUPO/IE U )KU3HU YEIIOBEKA;

-yMeHUE OOBACHSTH MOJ0KEHUE YEJIOBEKA B CUCTEME OPraHMYEeCKOTO MHpA,
€ro MPOMCXOXKIECHHWE, CXOJICTBA M OTIMYMS YeJOBEKa OT JKUBOTHBIX,
XapaKTepU30BaTh CTPOCHUE U MPOLIECCHI JKU3HEACSITEIIbHOCTH OPraHu3Ma YeI0BeKa,
€ro MPUCIOCOOJIEHHOCTh K Pa3IMYHBIM SKOJIOTUYECKUM (PaKTOpaM;

-yMEHHUE HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS W HABBIKHU JJISI 3J0POBOTO
oOpaza KHU3HM, COQJAHCUPOBAHHOIO MHUTAHUA U (UIUYECKOW AKTUBHOCTH;
HENPUATHE BPEIHBIX IPUBBIYCK U 3aBUCUMOCTEH;

- yMEHHE MPOTHBOJCHCTBOBATHh JHKCHAYYHBHIM MAHUMYJSIUSAM B 00JIACTH
3JI0pPOBbSI;

-yMEHHUE OIHUCHIBaTh KJIETKH, TKaHH, OpPraHbl, CHUCTEMBbl OpPTraHOB W
XapaKTepU30BaTh BaKHEHIINE OMOJIOTHIECKIE MPOIIECCH B OpTraHU3MaX pacTeHHH,
KUBOTHBIX U YEJIOBEKa;

-c(pOpMUPOBAHHOCTh MPEACTABICHUNH O B3aWMOCBSI3M  HACJIEJOBaHMS
NOTOMCTBOM IMpPHU3HAKOB OT POAMUTEIBCKUX (OpM ¢ OpraHuszalmen KIeTKH,
HaJIMYUEM B HEM XpOMOCOM KaK HOCHUTEJIEH HacieICTBEHHOW HH(popMauuu, 00
OCHOBHBIX 3aKOHOMEPHOCTSX HACJI€AOBAHUS TPU3HAKOB;

-c)OpMUPOBAHHOCTH MPEJICTABIICHUI 00 OCHOBHBIX (haKTOpax OKpyKaromen
CpeIbl, NX POJIM B KU3HEJEATEIILHOCTH U SBOJIOIMN OPTaHU3MOB; MPEICTABICHUE
00 aHTpONOTeHHOM (haKTOpE;

-chopMHpOBAaHHOCTH TPEACTaBICHWN 00 OSKOCHCTEMax W 3HAYCHHUH
Oropa3zHooOpasusi; 0 rI00aJbHBIX SKOJIOTMYECKUX MNpodsiemMax, CTOSIIMX Mepen
YEJIOBEUECTBOM U CIIOCO0AX MX MPEO0JICHHUS;

-yMEHHE pemiaTh y4eOHbIE 3a7aud OMOJIOTUYECKOTO COJECpXKaHUS, B TOM
YHClie BBISBJISTH MPUYHMHHO-CIICJCTBEHHBIC CBS3H, MPOBOIAUTH PACUETHI, JIEJaTh
BBIBOJIbl HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTaTOB;

-yMEHHUE CO37]aBaTh U MPHUMEHSATH CJIOBECHBIE U rpapUuecKue MOJAETH IS
OOBSICHEHHSI CTPOEHUS JKUBBIX CUCTEM, SIBJICHUI U IIPOLIECCOB KUBOU MPUPOIbI;

-MIOHUMaHNE BKJIaJa POCCHUICKUX U 3apyOexHBIX YUYEHBIX B pPa3BUTHE
OMOJIOTMYECKUX HAYK;

-BJIaJICHUE HaBBIKAMU paboOThl ¢ HHPOpMANMEH OHOIOTHIECKOTO
collep>KaHusi, MpEACTaB- JIGHHOM B pa3Hou ¢opme (B BHUIE TEKCTa, TaOJIUUYHBIX
JAHHBIX, CXeM, TIpauKoB, auUarpaMm, Mojejieil, M300pa’keHui), KPUTUUYECKOTO
aHanm3a nH(HOPMAIIUY U OLIEHKH €€ JOCTOBEPHOCTH;

-yMEHHE TUTAaHUPOBATh MO PYKOBOACTBOM HaCTaBHUKA M TIPOBOIUTH Y4eOHOE
HCCIIEIOBAaHUE WIIH TTPOCKTHYIO paboTy B 00J1aCTH OMOJIOTHH; C YYETOM HAMEUECHHOM
nend GopMyJIHpoBaTh MpoOJieMy, THIOTE3Yy, CTaBUTh 3a7adyd, BBIOUPATH



alleKBaTHBIE METOJBI Ui MX pelIeHHs, (HOpMyIUpOBaTH BBIBOABI; IMyOIMYHO
IPEJCTaBIISITh MMOJYYESHHbIE PE3YJIbTaTHhI,

-yMEHHE HWHTETPUPOBATH OWOJIOTUYECKUE 3HAHMSI CO 3HAHUSAMHU JPYTUX
y4eOHBIX MPEIMETOB;

-c(hOpMUPOBAHHOCTh OCHOB JKOJIOTUYECKOH TI'PaMOTHOCTH: OCO3HaHHE
HEOOXOJMMOCTH JCHCTBHIM 1O COXpaHEHHIO Ouopa3sHooOOpasus U OXpaHe
MPUPOIHBIX SKOCUCTEM, COXPAHEHUIO U YKPETICHUIO 370POBbs YEIOBEKA; YMEHHUE
BBIOMPATH 1€JIEBbIE YCTAHOBKU B CBOMX JEHCTBUSAX M MOCTYIKAX IO OTHOIIECHHIO K
KHUBOU TIPUPOJIE, CBOEMY 3/I0POBBIO H 3I0POBBIO OKPYKAIOIINX.

MeTtanpeaMeTHble pe3yJbTaThl.

VYHuBepcaabHble MO3HABATEIbHBIC ACHCTBUSA:

-BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OHOJOTHYECKUX
00BEKTOB (SIBIICHHI);

-yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIMKA OMOTOTUIECKUX
O0BEKTOB, OCHOBAHHS i OOOOIICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOIAMOTO
aHaIn3a,

-BBISIBJISITH TIPUIMHHO-CIICACTBEHHBIC CBSI3U MPU M3YYCHHH OMOJOTHYECKHX
SABJICHUM U TTPOIIECCOB;

-CaAMOCTOSITEIbHO BBIOMpATh CIOCOO pelIeHUs Y4eOHOU OHOJOrMYecKon
3alayd  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BHIOMpATh HamboJee
MOAXOJISIIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBrbie nccienoBaTebCKue ACHCTBUS:

-MCTOJB30BATh BOMPOCH KaK UCCIIEN0BATEILCKUI HHCTPYMEHT TTO3HAHUS;

- (opMynupOBaTh BOIPOCH], (PUKCUPYIOIINE Pa3phiB MEXKIY pEaTbHBIM U
JKeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
MCKOMOE U JIaHHOE;

-popMupoBaTh THUTOTE3y 00 WCTUHHOCTH COOCTBCHHBIX CYXKICHHA U
CYXXIEHUH APYTHUX, apTyMEHTUPOBAThH CBOKO TIO3UIHIO, MHCHHUE;

-IPOBOJUTH IO CAMOCTOSITEIHHO COCTABIEHHOMY IUTAHY OIIBIT, HECTIOKHBIN
OMONOTHYECKUN DJKCIIEPUMEHT, HEOOJBIIOE WCCIEAOBAaHNE 10 YCTAHOBJICHHIO
0COOEHHOCTEM OMOJOTMYECKOTO OOBEKTa H3YUYEHUs, MPUUMHHO-CIEACTBEHHBIX
CBSI3€U U 3aBUCHUMOCTEHN OMOJIOTMYECKUX 00BEKTOB MEXy COOOI;

-OlIEHUBATh MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(MOPMAIINH, TTOTYUYEHHON B
xo0J1e OMOJIOrMYECKOTO HCCleA0BaHUS (IKCIIEPUMEHTA);

-CaMOCTOSITEHHO (HOPMYITUPOBATH OOOOIICHHSI U BBIBOJBI 1O pe3yJbTaTaM
MPOBEICHHOTO HAOJIIOICHUSI, OIbBITA, WCCIAEAOBAHUS, BIAJETh HWHCTPYMEHTaAMHU
OIICHKH JOCTOBEPHOCTH MOTYUYEHHBIX BHIBOJOB M 000OIICHU;

-IPOTHO3MPOBATh BO3MOXKHOE JaJbHEWIIee pa3BUTHE OHOJOTUYECKUX
MIPOIIECCOB U UX IOCIICACTBUS B aHAJIOTHYHBIX WJIM CXOJTHBIX CHUTYaIUsAX, a TAaKKe
BBIJIBUTATh TPEIIOJIOKCHUS 00 WX Pa3BUTHUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.
Paborta ¢ nndopmarmei:

-MIPUMEHSTH Pa3IMYHbIC METOJbl, HHCTPYMEHTBI W 3allpOChl TP MOUCKE U
orOope Omosorndyeckoii MHPOPMAIMK WIH JAHHBIX M3 HMCTOYHHUKOB C yYETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;



-BBIOMpaTh, AHAIMU3UPOBATH, CHUCTEMATU3UPOBATb W HWHTEPHPETUPOBATH
Ouonornueckyo HHGOPMaIUIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

-HAXO/MTh CXOJHBIE aPTYMEHTHI (MOATBEPKAAIOIINE WA ONPOBEPrarolne
OJIHY U Ty € UJICI0, BEPCHUIO) B Pa3JIMYHBIX HHPOPMAIMOHHBIX UCTOUYHUKAX;

-CaMOCTOATEIPHO  BBIOMpaTh ONTHUMAIBHYIO (QOpMYy  MpEICTaBICHHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JyarpaMMamMH, MHOM TpauKoil 1 X KOMOMHAIUSAMU;

-OLICHMBAaTh HAAEKHOCTh OHMOJIOTMUECKO HH(POPMALMU IO KPUTEPHUSIM,
MPEIIOKEHHBIM YUUTENIEM WU CPOPMYITUPOBAHHBIM CaMOCTOSTENBHO;

-3(ppeKTUBHO 3alIOMHHATH U CUCTEMATU3UPOBATH HH(POPMAILIUIO;

-OBJIAJIETh ~ CUCTEMOW  YHHUBEPCAJbHBIX  IO3HABATENbHBIX  JCHCTBUHN
oOecrieunBaeT C(HOPMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB  OOYYaloIIUXCS.
YHuBepcanbHble KOMMYHUKATUBHbBIC ACHCTBUS

OO6mienue:

-BOCIIPMHUMATH U (POPMYJIMPOBATH CYKJICHHUS, BBIPAXKATh SMOIIMH B IIPOLIECCE
BBINIOJIHEHUS IPAKTUYECKUX U Ja0OPATOPHBIX padoT; BhIpakaTh ce€0s (CBOIO TOUKY
3pEHHUA) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

-pacro3HaBaTh HeBepOajdbHBIE CPEACTBA OOIICHMS, MMOHUMATh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, 3HATh U PACIIO3HABAThH MPEANOCHUIKH KOH(DIMKTHBIX CUTY LU
U CMATYaTh KOH(JIMKTHI, BECTH IIEPETOBOPHI;

-[IOHUMaTh HAMEPEHUsS APYTUX, MPOSIBISTH YBaXKUTEIBHOE OTHOILECHUE K
cOOECeTHUKY U B KOPPEKTHOU (hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

-B XOJI¢ JHaJlora W/WIM JUCKYCCHUM 3a/aBaThb BOIIPOCHI IO CYIIECTBY
oOcykaeMoll OMOJOrMYECKOM TEeMbl M BBICKA3blBaTh HJEW, HalleJICHHbIE Ha
peleHre OMOJI0OrHYeCKOM 3aauu U ToJIIepyKaHue 0J1aroKenaTeIbHOCTH OOIEHNS,

-COITOCTABJISATh CBOM CYXACHUS C CYXKACHUSAMU APYTHX YYaCTHUKOB JINAJIOTA,
OOHapy’KHUBaTh Pa3IMYME U CXOJCTBO MO3UIIHIA;

-MyOJIMYHO TPEACTABIATh PE3YJIbTATHl BBINOJHEHHOTO OHOJIOTrHYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

-CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHUSI € YYETOM 3ajad
MPE3EeHTAlUd U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HMM COCTaBISThH
YCTHBIE U MUCbMEHHBIE TEKCThI C UCIOJIb30BAHUEM MILTIOCTPATUBHBIX MAaTEPUAIIOB.
CoBMecTHasl 1eATENbHOCTh (COTPYIHUYECTBO):

-[IOHUMAaTh U KCIOJIb30BATh MPEUMYIIECTBA KOMaHIHONW M MHAWBULYaJIbHOM
paboThl MPU PEIICHUH KOHKPETHOM OHMOJOTHYECKON IpoOJIeMbl, 0OOCHOBHIBATH
HEOOXOJMMOCTh MPUMEHEHHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NMPHU PELICHUU
MIOCTABJICHHON y4eOHOH 3a1a4H;

-IPUHAMATh LE€JIb COBMECTHOM JESATEIBHOCTH, KOJUIEKTUBHO CTPOMUTh
JEeHCTBUS MO €€ JOCTMKEHHIO: paclpeeisiTh poJid, JOTOBapUBAThCA, 00CYkKAaTh
MPOIIECC U PE3YJbTAaT COBMECTHOM pabOThI; yMeTh 0000II1aTh MHEHUSI HECKOJIBKUX
JOJIEH, MPOSIBISATE TOTOBHOCTD PYKOBOJUTh, BBHITIOJIHSTH OPYUYEHUS, TOAYUHSITHCS;

-TUTAaHUPOBATh OPraHU3AIMI0 COBMECTHON PabOThI, ONPEIENATh CBOIO POJIb (C
y4€TOM MPEANOYTEHUH M BO3MOKHOCTEW BCEX YYACTHHKOB B3aUMOJICUCTBHS),
pacmpenenarh 3aJaud MEXIy 4YJIeHaMd KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboThI;



-BBITIOJIHATH CBOIO YacTh PabOThI, IOCTUIaTh KAU€CTBEHHOI'O Pe3ysbTaTa 1o
CBOEMY HAIPaBJICHUI0 M KOOPJIMHUPOBATh CBOU JEUCTBUS C APYTMMH WICHAMH
KOMaH/Ibl;

-OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHS; CPaBHUBATh
pe3yabTaThl C UCXOIHOM 3aa4eil M BKJIAJ KaXXJO0r0 4JeHa KOMaH/Ibl B JOCTUKEHUE
pe3yNbTaToB, pa3feisiTh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
MPEIOCTABICHUIO OTUYETA Mepe] TPYNION;

-OBJIQJIETh CUCTEMOM YHHUBEpPCAJbHBIX KOMMYHUKATHUBHBIX JE€HCTBU,
KoTopass  oOecnieurBaeT  CHOPMHPOBAHHOCTh  COLIMAIBHBIX  HABBIKOB U
HMOIIMOHAJILHOTO MHTEJIEKTa 00yUYarOIIUXCS.

YHuBepcajbHbIe peryJsiTiBHbIC e CTBUA

Camoopranusanus:

-BBISIBJISITH MTPOOJIEMBI JJI PELIEHUSI B KU3HEHHBIX U YUEOHBIX CUTYAILMSX,
UCIIOJIb3Ysl OMOJIOTMYECKUE 3HAHMUS;

-OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAaX MPUHATHS  pELICHUH
(MHIMBUAYAJIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEILICHUI TPYIIION);

-CAMOCTOSITEIBHO COCTaBIIATh AITOPUTM PELICHUS 3a7auyd (WJIM €ro 4acTh),
BBIOMpATh CHOCOO peleHuss y4dyeOHOM OHOoJIOTMYecKOW 3aJauud ¢ y4€ToM
UMEIOIINXCSA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh
npejiaraéMble BApUaHThl PELICHUI;

-COCTaBJISITh IUIaH JEUCTBUN (IJIaH peaju3allid HaMEUEHHOI'o allfOpUTMa
pelIeHus ), KOPPEKTUPOBATh MPEJI0KEHHBIN aIrOPUTM € YUETOM MOITyUEHUS HOBBIX
OMOJIOTUYECKUX 3HAHUM 00 U3yuyaeMOM OMOJIOTUYECKOM OOBEKTE;

-Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMoOKOHTpOJIb (pediiexcus):

-BJIaJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U peIieKCuu;

-JlaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MpeAJiaraTh MiaH €€ U3MEHEHUS;

-YUYUTBIBaTh KOHTEKCT U MIPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Opy pElIeHHH Y4eOHOM OHOJIOTMYEeCKOW 3ajauyd, aJalTHUpOBAaTh pELIEHUE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

-OOBSICHATh  NPUYMHBI  JOCTMOKEHHUS  (HEJOCTHIXKEHHS)  pe3yJIbTaTOB
NEeATEIbHOCTH, [JaBaTh OLEHKY M[PUOOPETEHHOMY OIBITY, YMETh HaxOJUTh
MIO3UTHUBHOE B ITPOU3OLLIEAIIEN CUTYallUN;

-BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
WU3MEHUBIIUXCS CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKILUX TPYIHOCTEH;

-OLIEHNBATh COOTBETCTBHUE pE3yJbTaTa LEIN U YCIOBUAM. DOMOLIMOHAIBHBII
WUHTEJUIEKT:

-pa3nuyath, Ha3bIBaTh U YNPABIATh COOCTBEHHBIMHU SMOLMSIMH U SMOLUSIMU
JPYTHX; -BBIABIIATH U aHAJTM3UPOBATH MPUYHUHBI SMOITHIA;

-CTaBUTh Ce0sl HA MECTO APYroro 4yejaoBeKa, HOHUMAaTh MOTUBbBI U HAMEPEHUS
ApYroro,

-peryiupoBath ciocod BeipaxeHust amouuil. [Ipunarue ceds u aApyrux:

-0CO3HAHHO OTHOCHUTBCS K JIPYrOMY Y€JIOBEKY, €r0 MHEHHUIO;

-pU3HaBaTh CBOE MPABO HA OMIMOKY M TaKOE e MPaBo APyroro;



-OTKPBITOCTh ceOe U IpyruM; 6 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH
BCE BOKPYT;

-OBJIaJIETh CHCTEMOI YHHUBEPCAIbHBIX YUYEOHBIX PEryJSTHBHBIX JEHCTBU,
KoTopass oOecreuynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpPEHHSSI O3ULUS JJUYHOCTH ), U KU3HEHHBIX HABBIKOB JUYHOCTHU (YHPaBIICHUS
co00M, CaMOJIMCIUILIUHBI, yCTONYUBOTO MMOBEICHMUS).

JINYHOCTHBIE pe3yJabTaThl

[TatproTryeckoe BOCIIUTAHHUE:

-MIOHMMAHUE 1IEHHOCTU OHOJIOTUYECKOM HayKd, €€ pOJu B pPa3BUTUU
YeJIOBEUECKOro 00I1IecTBa, OTHOIIEHWE K OMOJIOTMM KaK Ba)KHOW COCTaBJISIOLIEH
KYJbTYpbl, TOPAOCTh 3a BKJIAJ POCCUHCKHUX U COBETCKMX Y4YEHBIX B Pa3BUTHE
MHUPOBOM OMOJIOTHYECKON HAYKH.

I'pask1aHCKOE BOCIIUTAHUE:

-TOTOBHOCTb K Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTU MPU BHITIOJIHCHUU
OMOJIOTMYECKUX OMBITOB, IKCIIEPUMEHTOB, UCCIAEAOBAHUN U IPOEKTOB, CTPEMIICHUE
K B3aMMOTIOHUMAHUIO U B3aUMOITOMOIITH.

J1lyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

-TOTOBHOCTb OILICHMBATh CBOE MOBEJACHUE U MOCTYIIKH, a TAK)KE MOBEACHUE U
MOCTYIKU JIPYTHUX JIIOJIEH C MO3UIMK HPABCTBEHHBIX HOPM U HOPM SKOJIOTHUYECKOTO
MpaBa ¢ Y4ETOM OCO3HAHUS MOCIIEICTBUI TOCTYIIKOB.

DCTETUYECKOE BOCIIUTAHUE:

-[IOHUMAHNE SMOLMOHAIIBHOTO BO3/ICUCTBUS MPUPOBI U €€ LICHHOCTH.

[{eHHOCTH HAYYHOTO IMO3HAHUA:

-OpUEHTAIUSl B JEATEIBHOCTU Ha COBPEMEHHYIO CHCTEMY OMOJOTHYECKUX
HAyYHBIX TMPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIBI,
B3aHMOCBSI3SIX YEJIOBEKA C TPUPOJHON U COLUAIBHOMN CPEIIOH;

-pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, MHTEpPECAa K OMOJIOTHYECKON HayKe
U UCCIIeIOBATENIbCKOM AeSTEILHOCTH;

-OBJIaJICHE OCHOBHBIMH HaBBIKAMHU UCCJEIOBATEIBLCKON JIESITEIHHOCTH.
dopmupoBaHUE KyJIbTYPhl 3J0POBbSI:

-OCO3HaHUE IIEHHOCTU >KU3HHM; OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3MI0POBBI0 U YCTaHOBKA Ha 370pOBBIM 00pa3 KW3HU (370pOBOE MHUTAHUE,
COOJIIOJICHNE TUTUEHUYECKUX TMPaBUJl, COATaHCHUPOBAHHBIN PEXUM 3aHATUUA H
OTJIbIXa, PETysipHast PU3NUECKasi aKTUBHOCTH);

-0CO3HaHUE TIOCJICJICTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTpeOIeHuE
QJIKOTOJIsI, HAPKOTUKOB, KypeHHE) W HHBIX ¢GopM Bpena st (HU3HYECKOTO |
MICUXUYECKOTO 3/I0POBbBS;

-COOJII0/ICHUE TIpaBUJI OE30IACHOCTH, B TOM YHCJIC HaBBIKM OE€30ITaCHOTO
TOBEJICHUS B IPUPOJHOM CPEAE;

-YMEHHUE OCO3HABATh 3MOIMUOHAIBHOE COCTOSHUE CBOE M JAPYTUX JIIOJCH,
YMETh YIPaBIISATH COOCTBEHHBIM SMOIIMOHAILHBIM COCTOSIHUEM;

-cOpMUPOBAaHHOCTh HaBbIKa peduieKcuM, TMPU3HAHUE CBOEro IpaBa Ha
OImMOKY M TaKOTO K€ MpaBa APyroro 4eioBeKa.

TpynoBoe BocIUTaHHUE:



-aKTUBHOE y4YacTHE B PEIIEHWU NPAKTUYECKUX 3adad (B paMKax CEMbH,
IIKOJIBI, TOpPOja, Kpas) OMOJOTUYECKOW U HSKOJOTUYECKOW HaINpaBICHHOCTH,
WHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPOodeCCrid, CBI3aHHBIX C OMOJIOTHEH.

DKOJIOTrIYeCKOe BOCIIUTAaHHE:

-OpHUEHTAITUS Ha PUMEHEHNE OMOJIOTMYECKUX 3HAHUMN JIJIST PEIICHUS 337129 B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYTKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUN [T OKPYKAIOIIEH CPEbI;

-TIOBBIIICHUE YPOBHS SKOJOTMYECKOM KYJIbTYpPhl, OCO3HAHHE TJI00aIBHOTO
XapakTepa dKOJOTHYECKUX MPoOJieM U MyTeld MX PEIICHUS; aKTUBHOE HEMPUSITHE
JIEUCTBUI, IPUHOCAIINX BPEIl OKPYKAKOIIEHU CpeEIE;

-TOTOBHOCTh K YYacTHIO B MPAKTHYECKOM JESITEIbHOCTH IKOJOTMYECKOM
HanpaBJICHHOCTH.

Apnanramnus o0ydJaromerocss K M3MEHSIOMIMMCS YCIOBHUSIM COLIMAIBHON U
MIPUPOTHON CPENBI:

-OCBOCHHE OOYYalOIUMUCA COLMAJIBHOTO OIbITa, HOPM U MPaBUI
OOIlIECTBEHHOTO TIOBEJEHUSI B TPYyIINax M COOOIIECTBAX IMPU BBHINOJHECHUU
OMOJIOTMYECKUX 3aJ1a4, TPOEKTOB U MCCJIEI0OBAaHUM, OTKPBITOCTh OMBITY U 3HAHUSIM
ApyTrux,

-0CO3HaHHE HEOOXOIUMOCTH B (OPMUPOBAHMM HOBBIX OHOJOTMYECKHUX
3HaHUU, yMEHUE (POPMYJIUPOBATH WJIEH, MOHSITHS, THUIOTE3bl O OMOJOTMYECKUX
00BbEKTax U SABJICHUAX, OCO3HAHUE Je(UIIMTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHUH,
IIJIAHUPOBAHUE CBOETO Pa3BUTHUSI;

-YyMEHHUE  ONEPUPOBaTh  OCHOBHBIMU  IOHATUSMH, TEPMHHAMH U
MPEACTaBICHUSIMU B 00J1aCTH KOHIICTIIIUN YCTOMYUBOTO PA3BUTHS;

-YyMEHHE aHAJU3UPOBATh M BBISBIATH B3aMMOCBSI3U MPUPOJBI, 00IIeCTBA U
SKOHOMHKH; OIICHMBAHUE CBOMX JICMCTBUI C YYETOM BJIMSHHUS Ha OKPY>KAIOIIYIO
cpeay, JOCTHXKEHUS 1eJed U MPeoJI0JICHUSI BHI30BOB M BO3MOXHBIX TJ100aIbHBIX
MOCJICACTBUH;

-YBa)XXKUTEIBbHOE OTHOIIEHHE K TOUKE 3PEHUS JPYTOTro YeJIOBEKa, €r0 MHEHHUIO,
MHPOBO33PEHUIO.

Hopwmbl o11eHOK 32 BCce BHbI IPOBEPOYHBIX PadoT

«5» — YpOBEHb BBINOJIHEHUS TpPEOOBaHMM  3HAYMTEIHHO  BBILIE
yIOBJIETBOPUTENILHOTO: OTCYTCTBHE OIIMOOK, Kak [0 TEKyIleMy, Tak M IO
npeaplIyleMy yaeOHOMY MaTepuaiy; He 00oj1ee 0HOro HeAoUETa.

«4» — ypOBEHb BBINOJHEHUSI TPEeOOBaHWI BBIIIE YIOBICTBOPUTEIHHOIO:
Hannaue 2—3 ommuoOoK win 4—6 HeJ0UETOB MO TEKYyIIeMy y4eOHOMY MaTepHaly;
He 6oJiee 2 ommoO0K Min 4 HEJOUETOB MO MPOIIEHHOMY MaTepHally; UCIOJIb30BaHNE
HEpaIMOHAJIbHBIX PUEMOB PEIlIeHUs YU4eOHOM 3a/1auu.

«3» — J10CTAaTOYHbIH MUHUMAJBHBI YpPOBEHb BBINOJHEHUS TPEOOBAHMIA,
PEeabABISIEMbIX K KOHKPETHOU padote: He 6osee 4—6 ommbok unu 10 Herou€ToB
o TeKyuiemMy ydyeOHOMY MmaTepuainy; He Oosnee 3—5 omubok uiau He Ooree 8
HEJI0YETOB MO MPONICHHOMY Y4eOHOMY MaTepHuaty.



«2» — YpOBEHb BBINIOJIHEHUSI TPEOOBAHWI HIDKE YIOBICTBOPUTEIHLHOTO:
Hanuune Oosiee 6 ommbOok mwin 10 HETOYETOB MO TEKyIeMy MaTepuaty; ooiee 5
omurOoK miw Oosiee 8§ HEAOUYETOB MO MTPOUICHHOMY MaTepHaly.

TemaTudeckoe miiaHupoBanue o o6mosorum B 10 kiacce

OcHOBHbBIE pa3/ieJibl KosmuectBo | JlaGopaTopubie
4acoB padoThI
Benenue B kypc o0mieit 6uonoruu 4
buocdepHblil ypoBeHb OpraHu3aliu KU3HU 9
bHroreoneHOTHYECKU YPOBEHb OpraHu3aliuu )KU3HU 8 1
[TonyIA1MOHHO-BUIOBO YPOBEHB 14 2
UTOTO 35 3




KaﬂennapHO-TeMaaneCKoe INIAHUPOBAHUE

buogaorus, 10 kaacc

Ne Tema ypoka Bocnurare/ibHbII KOMIIOHEHT YPOKa Hdara Hara
ypOKa No IJIAHY dhakTnueckasn
BBejnenue B kypc oomieii 0uosioruu (4 yaca)
1 BBenenune. OcHOBHBIE CBOMCTBA KU3HU. Coznanue O6JaronpusTHBIX YCIOBHH IS 1 menens
2 YpoBHU OpraHU3alUK KU3HHU. Pa3BUTHS COIIMAIBHO 3HAUUMBIX OTHOIICHUI 2 "Henens
3 MeTop1 GMOTOTUYECKUX UCCIIEeIOBaHMM. 3HaUeHHe | MIKOJIBHUKOB H, TPEKIE BCETO, IEHHOCTHBIX 3 Henens
MPAKTUYECKOM OMOJIOTHH. OTHOILICHUM:
4 TOroBbIit ypok - K 3HaHUAM KaK MHTEJUIEKTYalbHOMY PECYpCy, | 4 Hemens
obecrneunBaronieMy Oyayliee 4yeloBeKa, Kak
pe3yabTaTy KpPOIOTIMBOTO, HO YBJIEKATEILHOTO
y4eOHOTO TPY/a;
BuocdepHblii ypoBeHb opranuzanuu ;ku3Hu (9 4acoB)
5 Yuenue o Ouocdepe. Coznanue 6IaronpusTHBIX YCIOBHH TS 5 Henens
6 [TponcxoxaeHne BEIIeCTRA. Pa3BUTHS COIMAIBHO 3HAUUMBIX OTHOIICHUI 6 Henens
7 buonoruueckas 3BOIONHS B pa3BUTHH OHOCheEpHL. IKOJIIPHUKOB U, IIPCAKAC BCCTO, HCHHOCTHBIX 7 Henens
8 VY ca0Bus KU3HA HA 3eMIIe OTHOILIEHH: 8 nemens
9 buocdepa kak rinobagpHast IKOCHCTEMA 9 Hepnens
10 KpyroBopoT BewecTB B IPUPOJE. - K SHAaHWAM KaK HHTCIUICKTYalIbHOMY PECYPCY, | 10 Henmens
11 YenoBek Kak KUTesb Ouochepsl. obecrieunBaroleMy Oyyiiee 4enoBeKa, Kak 11 nepens
12 OcobennocTr 6rochepHOro ypoBHs opranuzamun | PE3YJIBTaTy KPOIOTIUBOTO, HO yBJICKATCIBHOTO | 12 genens
KHBOW MaTE€PHUU U €TO POJIb B 00ECTICYCHUH KU3HU yuebHOro Tpya;
Ha 3emuie.
13 B3anMOOTHOLIEHHUS YETIOBEKA ¥ TIPUPOIBI - K IPHPOJIC KaK NCTOUHMKY JKU3HM Ha 3EMITC, [ 13 gernena

Kak (pakrop 6uochepsl.

OCHOBEC CaMOro €€ CyneCTBOBaHUA,
HY)K,HaIOHlCIZCH B 3aIUTC U ITOCTOAHHOM
BHUMAaHHU CO CTOPOHBI YCIIOBCKA,

- 3JJOPOBBIO KaK 3aJIOTy JTOJITOM U aKTUBHOM

JKU3HHU YCJIOBCKA, €0 XOPOIICTO HACTPOCHUA U




ONTUMHUCTUYHOI'O B3IJIda HA MUP.

buoreoneHoTHYEeCKH YPOBEHb OPraHU3aIlUM KU3HH (8 4acoB)

14 buoreoneno3 kak 0coOblii YpOBEHb OpraHU3auu Co3nanue 6JaronpusITHBIX YCIOBUH IS 14 nenens
KHU3HU. Pa3BUTHUSA COLIMATBHO 3HAYUMBIX OTHOILICHUHN
15 buoreorieHo3 kak OMOCHUCTEMA U IKOCUCTEMA. IIKOJILHUKOB U, MPEXKJIC BCETO, IICHHOCTHBIX 15 nenens
16 CtpoeHue u CBOICTBA OMOre0IIeHO3a. OTHOILICHUM: 16 Henens
17 CoBMecTHas KU3Hb BUIOB (TMOMYJISALNN) B 17 Henens
ouoreomnenose. JIP - K 3HaQHHSIM KaK HHTEIJIEKTyallbHOMY pecypcy,
18 [TpuunHBI yCTOWYMBOCTU OHOTEOLIEHO30B. obecneunBaromeMy Oymyliee 4eI0BeKa, Kak 18 Henens
3aposk/IeHHE ¥ CMEHA GHOTeOICHO30B. pe3yNbTaTy KpONOTIMBOTO, HO YBIEKATEIBHOTO
19 CoxpaHeHue pa3HOOOpa3usi OHOTreoIeHO30B y4eOHoro Tpyaa; 19 nenens
(aK0CcHUCTEM).
20 OKOJIOTMYECKHE 3aKOHBI IIPUPO/I0IOJIb30BaAHMS. - K IPUPO/Ie KaK MCTOYHUKY XKH3HH Ha 3eMIIe, | 20 memens
21 VITOroBBIH ypoK OCHOBE CaMOr0 €€ CyIIECTBOBAHN, 21 menens
HYKJAIOIICHCS B 3aIIUTE ¥ IIOCTOSTHHOM
BHUMaHUU CO CTOPOHBI YEJIOBEKa;
- 3J0POBBIO KaK 3aJIOTy JOJITOM U aKTUBHOMU
JKU3HU YEJIOBEKA, €r0 XOPOIIIEro HACTPOCHHS
ONTUMHUCTUYHOTO B3TJIsia HA MUD.
IHonmyJIsAMOHHO-BHI0BOM YpoBeHb (14 yacoB)
22 Bup, ero kpurepuu u crpykrypa. JIP Coznanue 01aronpUsTHBIX YCIOBHM JUIst 22 nepens
23 [Tomynsius kak (opma CymecTBOBaHHS BUIA U KaK | Pa3BUTHs COLIMAIILHO 3HAYUMBIX OTHOIICHHUN 23 nenens
0c00asi TeHeTHYECKasl CHCTEMA. IIKOJILHUKOB U, IPEXKJIC BCETO, IICHHOCTHBIX
24 [Tonynsuus KaKk OCHOBHAS €IMHUIIA SBOJIFOIIUH. OTHOLLICHUN: 24 genens
25 BunooOpa3oBanue — npoiiecc yBeITUISHHS BHIOB 25 wenens
Ha 3eMie - K 3HAHHUSIM KaK WHTEIIEKTyallbHOMY pPecypcy,
26 Cucrema JXMBBIX OPraHU3MOB obecrneunBaroneMy OyayIiee 4enoBeKa, Kak 26 Hemens
27 DTansl MPOUCXOXKIACHHS YEITOBEKA. pe3yJIbTaTy KpOIIOTIUBOI'O, HO YBJICKATCIBHOTO | 27 Hemens

UenoBeK KaK YHUKAJIbHBIN BUJI dKUBOW IPUPOJBI.

y4eOHOTO Tpy/a;




28 WcTopusi pa3BUTHUS 3BOJIOLUOHHBIX HIEH. 28 Hepens

29 CoBpemMeHHOE yueHHe 00 IBOIIOIHH. - K IpUpPOJie KaK UCTOYHUKY KU3HU Ha 3emie, | 29 Hemens

30 Pe3ynbTaThl 2BOTIONUY U €€ OCHOBHBIC OCHOBE CaMOI'0 €€ CyICCTBOBAHUS, 30 umemens
3aKkoHOMepHOCcTU.JIP HY>K/IAIOIIEICs B 3alUTE U TOCTOSTHHOM

31 OcHOBHBIE HAIPABJICHHSI BOJIIOIUH. BHMMaHHH CO CTOPOHEI Y€JIOBCKA, 31 nenenst

32 Oco0eHHOCTH TOMYIISIITHOHHO-BUIOBOTO YPOBHS 32 nenens
JKU3HU. - 3JOPOBbBIO KaK 3aJIory J0JI'OM U aKTUBHOU

33 BcemupHas crpaTerus oXpaHbl IPUPOJIHBIX BUAOB. | KU3HH YCJIOBEKA, €TO XOPOLICro HACTPOCHUA M | 33 Hepens

34 OOIIT Poccuu u bypsituu ONTHMHCTHIHOIO B3IV HA MHUD. 34 nenens

35 HtoroBsiii ypok 35 nepnens

HUTOI'O: 35 yacoB




Conep:xanne nporpammbl buoJsorus 11 kiace

OpranusMeHHbIH YPOBEHb OPraHu3anuu ;ku3Hu (1749)

OpraHu3MeHHBI YPOBEHb XKM3HM U €ro posib B mpupoje. OpranusMm Kak
onocucrema.

OOMeH BelIeCTB U MPOLECCHl KU3HEAEATEIbHOCTU OPTraHUu3MOB. Pezynayus
npoyeccos  JHCU3HeOesImenIbHoCmu  opeanu3mos.  Pasnuuus  opeanusmos 6
3a8ucumMocmu Om Ccnocooa NumaHus: cemepompoguvl (canpogumul, XUWHUKU,
napaszumul) u asmompoghol (pomompodghvi, xemompoghol).

Pa3mMHoXeHHe opraHu3MoB — 10JI0Boe U Oecrnosioe. OII0A0TBOPEHUE U €T0
3HaueHue. /[eoiiHoe oni00omeopeHue y HOKPLIMOCEMEHHbIX (YBemKOBbIX)
pacmenuti. Mckyccmeennoe onio0omeopenue y pacmeHull U HCUGOMHbIX.

NunuBuyanbHOE pa3BUTUE OpraHu3Ma (OHTOreHe3). OMOPHOHANBHBIN U
MOCTAMOPUOHANBHBIN TEepUOALl pa3BUTHSL opraHuzma. [locnencTBusi BIMSIHUS
aJIKOT0JIsl, HUKOTUHA U HAPKOTUUYECKUX CPEJICTB HA Pa3BUTHUE 3apO/IbIIa YeTOBEKa.

HacnenctBeHHOCT M M3MEHUMBOCTh — CBOWCTBA OpraHW3MoB. ['eHeTHka -
HayKa O 3aKOHOMEPHOCTSX HACJIEJACTBEHHOCTH U U3MEHUYUBOCTH.

N3MeHUHMBOCTh TPU3HAKOB OpraHU3Ma M €€ THUlbl (HACIEJICTBEHHAas U
HEHaclieICTBeHHas ). MyTalum, ux MarepualibHble OCHOBBI — U3MEHEHHUE T€HOB U
XpoMocoM. MyTareHsl, UX BIMSHUE HA OPraHU3M YEJIOBEKA U Ha )KUBYIO IPUPOIY B
LEJIOM.

I'eneTnueckue 3aKOHOMEPHOCTH HaCJIEJOBAHUS, YCTaHOBJICHHbBIE
["MenneneM, WX IUTOJOTMYECKHE OCHOB. MOHOTHOpHIHOE U JAUTHOPUIAHOE
ckpemBanue. 3akon T.Mopeana. XpoMOCOMHas TEOpHUSl HACJEICTBEHHOCTH.
Bzaumooeticmeue cenos. COBpEeMEHHBIE TPEACTABJICHUS O TeHE, TeHOTUIE H
reHOME.

I'eneTrka mosia ¥ HacjieJOBaHUE, CIICTUICHHOE C moJjioM. HacnencTBeHHbIe
00Je3HU, uX NPOoPUIAKTUKA. Imuyeckue acnekmvl MeOUYUHCKOU 2eHemuKu.

@Daxkmopewl, onpedensaiowue 300posbe uenogekd. Teopuecmeo kax axmop
300po6bsl U nokazamenv obpaza dHcusHu yenogeka. CnocooHocms K meopuecmay.
Ponb meopuecmea 6 osrcuznu kaxrcoo2o uenosexa.

I'enetnueckue ocHoBbl ceneknuu. Bximan H.M.BaBunmoBa B pasButue
cenekumu. Yuenne H.M.BaBmioBa 0 1LEHTpax NPOUCXOXKACHUS KYJIbTYPHBIX
pacteHuii. OCHOBHBIC METO/IbI CEJICKIIMU: THOPUIU3AIINS U UCKYCCTBEHHBIN OTOOP.

buotexHomnorus, ee TOCTUAKEHNA. ITUUECKUE aCTIEKThl PA3BUTUS HEKOTOPBIX
WCCJICIOBAHUM B OMOTEXHOJIOTHH (KJIOHUPOBAHUE YEIOBEKA).

Bupycel — HekierouHnas ¢opMa CyIIeCTBOBaHHUSI OpraHU3MOB. BupycHbie
3aboneBanus. Cnocobwt 6opwbowl co CIIHJom.Covid-19. [Ipodunakmuueckue mepvi
U 6AKYUHAYUS.

Jlabopamopnasa pabomahel.

1.  Pewenue snemenmapuvix eeHemu4ecKux 3a0au.

KierouHnblili ypoBeHb OpPraHu3anum »Ku3Hu (94)



Kierounslif ypoBeHb OpraHU3alluy KU3HU U €0 poJib B npupoje. Pazputue
3HaHuit o knerke (P.Iyx, KM.bap, M.lllneiioen, T.lllsann, P.Bupxog). MeTobl
W3YUYCHHUS KIIETKHU.

Kierka kak »Tam SBOJIONMHU UBOTO B HCTOpUM 3emuid. MHorooOpasue
KJIETOK M TKaHel. KiieTka — ocHOBHAsI CTPYKTypHas W (yHKIIMOHATbHAS SIUHUIIA
KUZHEJEATENBHOCTA OJHOKIETOYHOTO U MHOTOKJIETOYHOT'O OPTraHU3MOB.

OCHOBHBIE MOJIOKEHUSI KJIETOUYHOM TEOPUHU. 3HAYCHUE KIIETOYHON TEOpUH B
CTaHOBJICHUHM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUPA.

OcCHOBHBIE YaCTH B CTPOCHUU KIIETKU. [I0BEpXHOCTHBIN KOMIUIEKC KJIECTKHA —
Oouonornyeckas MmeMoOpana. [{uTomnasma ¢ opranousiaMu U BKIFOUEHUSAMH. SJIpo C
XPOMOCOMAaMH.

[locTosiHHBIE M BpEMEHHBIE KOMIIOHEHTHI KJIETKH. MeMmOpaHHBIE W
HeMeMOpaHHbIe OpPTraHOUAbI, UX (PYHKIIMHU B KIIETKE.

JlosinepHbie (MPOKAPUOTHI) U SIAEPHBIC (YKApPUOTHI) KIETKU. [ unomeswi
NPOUCXOHCOEHUS JYKAPUOMUYECKUX KIIeMOK.

Knerounslii mukn XW3HU KICTKH. JleleHuMe KIETKM - MHMTO3 W MEMO3.
Comamuueckue u nonogwvie kiemxu. Ocobennocmu 00paz08anus NOJOGbIX KIEMOK.

Crpyktypa xpomocoMm. Crnenuduueckue Oeaku XpoMocoM, UX (YHKIIHH.
Xpomatun — komiuieke JHK wu cnemuduueckux OenkoB. Komnaxmusayus
xpomocom. OYHKIIMHU XPOMOCOM KaK CUCTEMbI T€HOB. /[UniouoHslil u eaniouoHbll
Habop Xxpomocom 6 Kiemkax. lomonocuunvie u HeE2OMONOSUYHBIE XPOMOCOMDL.
3HadeHHe BUJIOBOTO MOCTOSHCTBA YKCIIa, DOPMBI M Pa3MEPOB XPOMOCOM B KJIETKAX.

T'apmonus u yenecoobpaznocmo 6 dcugoti kiemxe. I apmonus u ynpasienue 8
knemke. Illowamue «yenecoobpasnocmuy. Hayunoe nosnanue u npobremol
yenecoobpasHoCmu.

Jlabopamopnasa paboma Ne2.

Habnwooenue ¢az mumosza na muxkponpenapame KiemoK KOHYUKA KOPHS,
HaO00eHUe NAA3MONIU3A U OeNIA3MOIU3A 8 KIeMKaxX dNUoepmuca ayKa.

MouiekyJIsIpHBbI YPOBEHb NPOSABJICHUS KU3HU (84)

MonekyJIapHbIi YpOBEHB )KH3HU, €0 OCOOEHHOCTH U POJIb B IPUPO/IE.

OCHOBHBIE XMUMHUYECKHE COCIMHEHUS KUBOM Mmarepun. Makpo- u
MUKposiemenmol 6 oicusom geujecmge. OpraHM4eCcKME W HEOPTraHWYECKHUE
BEILECTBA, WX POJb B KiIeTKe. Boga — BaXKHBIM KOMIOHEHT KUBOro. OCHOBHBIE
OMONOJMMMEpPHBIE MOJIEKYJIbl JKUBOM MaTepuu. [lonamue o0 MOHOMEPHBIX U
NOAUMEPHBIX COCOUHECHUSIX.

Ponb oprannyeckux BeIIECTB B KIJIETKE OpraHu3Ma 4YelloBeKa: OEeKOB,
YTJIEBOJOB, JIMITUJOB, HYKJIEMHOBBIX KUCJIOT.

CrpoeHue 1 XUMHYECKHUI COCTaB HYKJIIEMHOBBIX KHCIIOT B KJeTKe. [lonamue
o Hykneomuode. Ctpykrypa u ¢yukauu JIHK — Hocutens HacneacTBeHHOU
uHpopmanuu kietku. Perummkanusa IHK. Mampuunaa ocnosa pennuxayuu /JHK.
IIpasuno xomnaemenmaprnocmu. I'eH. [lonamue o xooowe. I'eHETUUYECKUU KO/I.
Crpoenue, ¢pynkuuu u mHorooopasue popm PHK B kiierke. Ocobennocmu JJHK
KN€MOoK 3YKapuom u npoxapuom.



[Ipoiieccol cuHTE3a Kak 4acTh MeTa00IM3Ma B )KUBBIX KJeTKax. POTOCHUHTE3
KaK YHUKaJbHas MOJIEKYJISIpHAsi CHUCTeMa IPOILECCOB CO3JaHMUS OPraHUYECKHX
BemiecTB. Cgemosvie u memHogvle peakyuu pomocurnmesa. Ponb dpoTocuHTE3a B
IpUPOJE.

[Ipomeccsl OWoOcHHTE3a MOJEKyd Oeika. JTambl CHHTe3a. MaTpudHoe
BOCTPOM3BOICTBO OEITKOB B KIIETKE.

MomnekyJiipHblE TMPOLECCHl PACIICIUIEHUS BEIIECTB B  AJIEMEHTapHBIX
OrocucTeMax Kak 4yacTh MeTabou3Ma B kieTkax. [IoHsTHE 0 KJIIETOUHOM JbIXaHUH.
beckuciaopoaHbIii U KUCIOPOIHBINA ATAIlbl AbIXaHUS KaK CTaJAUH DHEPreTHUYECKOTO
oOecrieueHus KJIETKH.

[loHsiTHE O TUTACTUYECKOM M DHEPreTHUYEeCKOM OOMeHe B KieTke. Poib
Dpe2ynisimopo8 OUOMOIEKYIAPHLIX NPOYECCO8.

OnacHOCTh XMMHUYECKOTO 3arpsi3HEHUs] OKpyskaromiei cpensl. [locnencTaus
JEATEIIBHOCTH YEJIOBEKa B OKpyXkaromien cpene. [IpaBuna noBeneHns B IpupOIHON
cpene. BpeMst 3k0s10ruuecKkoi KyJIbTypbl YEJIOBEKa U 00IIECTBA. IKOI02USL U HOBOE
6033penue na Kyavmypy. Oco3naHue uenoseuecmeom Henpexoosueli YeHHoCmu
JHCUZHU. DKOT02UYECKAsl KYIbMYpad — 8AXCHASL 3a0a4ad Yen08eyecmad.

Jlabopamopnutit npakmuxym Ne 3

1. OOHapy)XeHUE OpPraHMYECKUX BEIIECTB B TKAHSIX PACTCHUI
(kpaxmarna, OEJIKOB, KUPOB).
2. BrisBiieHre akTUBHOCTH Ipoiiecca (POTOCHHTE3a C MOMOIIBIO

nepokcuaa BoaopoAa W (epMEHTa Karajasbl, COJepIKallelcs B KIIETKaxX
3€JICHBIX PACTCHUIM.
3aksouenue (14)
OO06oO0mieHne 3HaHMM O  MHOTOOOpa3WM  KU3HU, MPEACTABICHHOU
OMoCHUCTEeMaMH pa3HBIX YPOBHEW CHOKHOCTA. OTJIIMYME JKUBBIX CHCTEM OT
HEKHMBBIX.

TemaTuyeckoe mianHupoBanue no omosiornu B 11 kiacce

KosmuectBo | JTabopaTopHble
OcHoBHbIE pa3aesibl

4acoB padoThI
Opranu3MeHHbII YPOBEHb OpraHU3aliy )KU3HH 15 1
KiteTouHbIl YPOBEHb OPTaHHU3ALUMN KU3HH 10 1
MonekyJsipHbIi ypOBEHb IPOSIBICHUS )KU3HU 8 1
3aKIro4YeHne 2
UTOTO 35 3




KasengapHo-remaTnueckoe njiaHMpoOBaHUe
buojorus, 11 kiaacc

Ne ypoka Tema ypoka Bocnurare/JbHbIN acnieKT Hara Hara
1o MJIAHY daxkTuyeckas
\ I'naBa | Opranu3MeHHblil YPOBEHb OPraHM3alUM KU3HHU 15 yacoB

1 Opranu3MeHHbIN ypOBEHb )KU3HU: 3HAUEHHUE U POJIb B Coznanue 01aronpUsTHBIX YCIOBHM luenens
IPUPOJIE. JUISL Pa3BUTHUS COLIMATILHO 3HAYUMBIX

2 Opranus3M Kak OMocucTema. OTHOIIEHUH IITKOJIBHUKOB U, TIPEKIC 2Henens

3 IIpoyeccoi srcuznedesmenbHOCMU Op2aHU3MAa BCEr0, UIEHHOCTHBIX OTHOILICHUI: 3uenens

4 WNHuBUAyanbHOE pa3BUTHE OpPraHU3Ma — OHTOIEHES. - K 3HAHUAM KaK HHTCJUICKTYaJIbHOMY | 4Henens

5 Pa3zmnosxenue oprann3zmoB. OMI010TBOPEHHUE U €TI0 pecypcy, 00ecreunBaromeMy SHenenst
3HAYCHUE. OynIyllee yenoBeka, Kak pe3ysabTaTy

6 OCHOBHBI€E TTIOHITHS T'€HETUKH. KPOIIOTIIMBOT0, HO YBJICKATCIIBHOT'O bHenens

7 M3MeHYMBOCTh IPU3HAKOB OPTAaHU3MA U €€ TUIIBI y4eOHOro Tpya; Taenens

8 OCHOBHBIE T€HETUYECKHE 3aKOHOMEPHOCTH. 8uenens

9-10 I'eHeTHKa moJja ¥ HacjaeIOBaHUeE, CIEIUIEHHOE C MOJIOM. 9-10"enens

11 Hacneocmeennvie bonesnu uenogexa, ux npuduHsl u 11uenens
npoguraxmuxa

12 OTUYecKue acreKThl IPUMEHEHUS TeHHbIX TEXHOIOTHH. 12Henens

13 300posuiii 06pas sHcuzHu 13nenens

14 Bupychble 3a0601eBaHus ¥ NPOPUIAKTHKA 3apaXKeHUs 14uenens
UMH. Bupycol

15 Jlabopamopnwiii npakmuxym Ne 1 15Henens

|1 Kierounblii ypoBeHb opranusanuu ;ku3Hu 10 yacos

16 Ki1eTouHBIi ypOBEHB )KM3HU U €r0 POJIb B IPUPOJE. Co3nanue 01aronpHusITHBIX YCIOBHM 16Henens

17 KneTka — 3Tamn 3BOJIFOIIMY KUBOTO B UCTOPUH 3E€MJIH. JUISL Pa3BUTHUSI COLIMAITBHO 3HAYMMBIX 17nenens

18 CrpykTypa 1 GyHKIMU KIETOK U BHYTPUKIETOUHBIX OTHOIIEHUH HIKOJILHUKOB U, MPEXIE 18uenens
o0pa3oBaHM. BCET0, IIEHHOCTHBIX OTHOIIEHUH:

19 Knerounsii uki. JleneHue KIeToK. 19nenens

20-21 | CrpykTypa u pyHKIUU XpomocoMm. CoBpeMeHHbIE - K 3HAHMSIM KaK HHTCIUICKTYaJIbHOMY | 20-21Henenu

MIPEJICTABJIIEHUS O TEHE U TEHOME. pecypey, obecneunBaronemMy




22 Oynyllee JyenoBeka, Kak pe3yabTaTy 22uenens
Jlabopamopnuiit npakmuxym Ne 2 KPOTOTJIIMBOTO, HO YBJIEKATEIHLHOTO
23 Baxmepuu yeuoro TpyAa; 23Henens
24-25 - K IPUPOJIe KaK UCTOYHUKY )KU3HU Ha 24-25 nenens
3emJie, OCHOBE CaMOro ee
CyILLIECTBOBAHMS, HYKAIOILIEHC B
3aIUTE U MOCTOSHHOM BHUMAaHUU CO
VcTopus pa3BUTHs HayKH o KieTke. Knerounas Teopus | CTOPOHBI HCJIOBCKa,
U €€ pOJib B €CTECTBEHHOHAYYHOUM KapTUHE MHpA. .
- 3I0POBBIO KaK 3aJIOTy JOJITOH U
AKTUBHOM JKM3HH YEJIOBEKa, €ro
XOPOIIEro HACTPOCHHS U
ONTUMUCTUYHOTO B3TJIS1a HA MUD.
\ 111 MoJiekyasipHblii YypOBeHb NPOsIBJIEHUS KU3HH 8 4acoB
26 . Cosznanue 0JaronpUsTHBIX YCIOBHIMA 26HeneIs
MoneKymspHBIi YPOBEHB )KU3HU U €T0 0COOCHHOCTH.
JUISL Pa3BUTHUS COLMAIBHO 3HAYMMBIX
27 XuMuueckuii cocras KIeTKu. OCHOBHBIE OTHOIIEHUH KOJBHUKOB M, MPEKIE 27uenens
OMO0JIOTHYEeCKHE MOJIEKYJIbl )KUBOM MaTepuu. BCET0, IEHHOCTHBIX OTHOILICHHN:
28 CrpykTypa ¥ QYHKIHU HYKJIEHHOBBIX KUCIIOT 28uenens
29-30 | MosnekynspHBIE POIIECCH CHHTE3a U PACIICIUICHHUS B - K 3HAaHUAM KaK UHTEJUICKTyaJIbHOMY | 29-30Henenu
JIEMEHTAPHBIX OHOCHCTEMAX. pecypcy, obecneunBaromemy
31 JlaGopaTopHblii npakTHKYM Ne 3 Oyny1uee yenoBeka, Kak pe3ysbrary 31uenens
32 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOLEH CpeIbl KaK KPOIIOTIIMBOI'0, HO yBJICKATCILHOTO 32uenens
rI00abHas IKOJIOTHYECKas mpobiemMa. y4eOHOro Tpya;
33 Bpems 5k0510ruuecKoil KyJabTyphl 33uenens

- K IpUPOJIE KaK UCTOYHUKY KU3HU Ha
3eMiie, OCHOBE CaMOT'0 €€
CYILIECTBOBAaHUS, HYKJAIOIENCS B
3alMUTC U ITIOCTOSIHHOM BHUMAHHUU CO
CTOPOHBI YEJIOBEKA;




- 3JJOPOBBIO KaK 3aJI0Ty JIOJITON U
AKTUBHOM JKU3HM YEJIOBEKA, €r0
XOpOIIETO HACTPOEHUS U

OIITUMUCTHUYHOI'O B3IJIAa HA MHP.

34

3akarouenue 1 yaca

35Henens




