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Pabouas mporpamma cocraBieHa Ha ocHoBe DexepanbHoro l'ocymapcTBEHHOrO cTaHaapra,
mporpaMmbel 1o Omosioruu it  001meoOpa3oBaTenbHbIX KON (cOopHuk buomorus. PaGouune
nporpammsl. [lpeamernas nuHus yueOHUKoB «JIunus sxu3nm». 10—11 kmacceel: yued. mocobue s
00111e00pa3oBaTeNIbHBIX. OPraHu3aluii: yrinyoneHHbiid yposens / B. B. [laceunuk, I'. I'. [lIBenos, T.
M. Edumoa. — M.: IIpocsemienne, 2018), momHOCTRIO OTpaxkaromieil conepkanue [IpumepHoit
IpPOrpaMMbl, C JONOJIHEHUSMH, HE NPEBHIIIAIOIMIMMUA TpeOOBaHUS K YPOBHIO IOJATOTOBKHU
o0yyJarouuxcs.

HopMmaTuBHO-TIpaBOBbIE€ [OKYMEHTbI, HA OCHOBAHHUM KOTOPLIX pa3padoraHa padodas
nporpamMma:
o denepanpHblii 3akoH PO ot 29.12.2012 Ne 273-03 «OO6 ob6pa3oBanuu B Poccuiickoii
®denepauuny, cT. 2, 1. 9;
e ®enepasbHBIN TOCYIapCTBEHHBIA 00pa30BaTeIbHBIA CTAaHIAPT CPEAHEr0 OOIIEr0 00Opa3oBaHU
(yrB. mpuka3zom MunuctepcTBa oOpa3oBanus U Hayku P® ot 17 mas 2012 r. N 413). [ToanyHkT 6
n3meHeH ¢ 7 arycra 2017 r. - [Ipuka3z Munobpuayku Poccuu ot 29 urons 2017 r. N 613
¢ Jlpukaz MunoOpunayku Poccum ot 17.12.2010 Ne 1897 «O BBenmenun QenepaibHOTO
roCy/IapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa 00IIEro 00pa3oBaHUsY;
e Jlna 10 -11 knaccos - npuka3 MunucrepcTBa odpasoBanus 1 Hayku Poccuiickoit denepaunu ot
29.06.2017 r. Ne 613 «O BHecenuu n3MeHeHuil B henepanbHblii TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN
CTaHJAPT CpeAHero odmero o0pa3oBaHus, yTBEPKAEHHBINA IPUKa30M MHUHUCTEPCTBA 00pa30BaHUS U
Hayku P® ot 17 mas 2012 1. Ne 413»;
e Jlna 10 -11 knaccos - npuka3 MunucrepcTBa odpasoBanus 1 Hayku Poccuiickoit denepannu ot
31.12.2015 1. Ne 1578 «O BHeceHHH W3MEHEHHH B (QenepalbHbIl TOCyIapCTBEHHBIN
o0Opa3oBaTeNbHbIil  CTaHAAPT cpeaHero oOuiero o0pa3oBaHUs, YTBEPKIAEHHBIM IPUKA30M
MunucrepctBa oopazoBanus 1 Hayku PD ot 17 masg 2012 1. No 413y;
e Jlna 10 -11 knaccos - npuka3 MunucrepcTBa odpasoBanus u Hayku Poccuiickoit denepannu ot
29.12.2014 r. Ne 1645 «O BHeceHMH W3MEHEHHIl B (QeaepalbHbIl TOCyAapCTBEHHBIN
o0pa3oBaTeNbHbIil  CTAaHAAPT CcpenHero oOlmero o0pa3oBaHUs, YTBEPKAEHHBIM IMPUKA30M
MunucrepctBa oopazoBanust 1 Hayku PD ot 17 masg 2012 1. No 413y;
e Jlna 10 -11 kyaccoB - mpuMepHasi OCHOBHasi 0Opa3oBareibHasl MporpaMma CpeIHero oOIIero
oOpa3oBaHus, 0J0OOpPEHHOW pemleHneM (eaepanbHOro yuyeOHO-METOJUUECKOro OOBEeIUHEHHs IO
o0uiemy oOpa3oBaHuto (poTokoa oT 28 uroHs 2016 r. Ne 2/16-3);
¢  denepanbHblii NepedyeHb YUeOHUKOB, pEKOMEHI0BAaHHBIX MHUHHCTEPCTBOM 00pa30BaHUs U HAYKU
P® k ucnonp3oBaHuio B 00pa3oBaTebHOM Ipoliecce B 00IIe00pa3oBaTeIbHBIX YUPEKIACHHUSIX, Ha
2021-2022 rr.,
® QOcHoBHOM oOpazoBatenbHOM mporpammMbl OO0 MBOY «COII Ne2 r. A3sHakaeBo»
A3HaKaeBCKOro MyHHIIUINIAIBHOTO paiioHa PT;
®  VyebOHoro miaHa MBOY «COIII Ne2 r. A3HakaeBo» A3HaKa€BCKOT0O MyHUIIMIAIBHOTO paiioHa
PT na 2021-2022 y4eGHbIii TO;
® [lonoxenus o paboueit mporpamme MBOY «COII Ne2 r. A3nakaeBo» A3HaKaeBCKOrO
MYyHULUIIAIBHOTO paiioHa PT;

Ha OCHOBE:

e [Iporpamma: [Iporpamma mo 6uosoruu aus o6meoOpa3zoBaTeNbHbIX KO (cOOpHUK bromnorwus.
Paboune nporpammsl. IlpenmerHas nuHusg yuyeOHUKOB «JImHus xu3Hm». 10—11 kmaccsl: yueo.
nocoOue A 0011eo0pa3oBaTesIbHBIX. OpraHu3alyii: yriayoneHHsiit yposens / B. B. Ilaceunuk, I'. T
[lIBemoB, T. M. EbumoBa. — M.: [Ipoceemenue, 2018

e Vuyebuuk: buonornsa. 10 kmacc: yueOHMK [uig  00II€00pa30BATENbHBIX —OpraHU3aIMiA:
yriyonennsiii ypoBenb / (B.B.Ilaceunux u nap.); mox pen. B.B.Ilacewnmka. — 2 wm3g. - M.:
IIpocsemenue, 2020 r.

e Vuyebuuk: buonorus. 11 kmacc: yueOHMK [uig  00II€00pa30BATENbHBIX OpraHU3alMiA:
yriyonennsiit ypoBenb / (B.B.Ilaceunuk u nap.); mox pen. B.B.Ilaceunmka. — 2 wu3g. - M.:
ITpocsemenue, 2020 r.


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

IlnanupyeMsble pe3yabTaThl OCBOCHHSI MPOrpaMmbl Kypca «buoJsiorus»
(yriy0JieHHbIN YPOBEHB).

Jluunocmmuoie pe3yiomamol:

peanu3aiysi ATHYECKUX YCTAHOBOK [0 OTHOIICHWUIO K OHOJIOTHYECKHUM  OTKPBITHSM,
WCCJICIOBAHMSIM U UX PE3yJIbTaTaM;

NPU3HAHUE BBICOKOW IEHHOCTH XH3HH BO BCEX €€ MPOSBICHUSAX, 3JI0POBbSI CBOCTO W JIPYTHX
JFO/ICH, pealtn3alisl yCTaHOBOK 3I0pPOBOTO 00pa3a jKU3HU;

c(OPMHUPOBAHHOCTD MTO3HABATEIBHBIX MOTHBOB, HAIIPABIICHHBIX HA MOJYYCHUE HOBOTO 3HAHHMS B
o0sacTi OMOJIOTHHM B CBSI3U C Oyaymied MpogeCcCHOHAIBHON NIEeATeIbHOCTBIO WM OBITOBBIMU
npoOjJemMaMu, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOT'O 3JIOPOBbSI W IKOJIOTHYECKOM
0€30MacHOCTH.

Memanpeomemnvie pezyromamel:

OBJIAJICHUE COCTABJIAIOIIMMHU HCCIEA0BATENbCKON M NMPOEKTHOW AEATEIbHOCTH, B TOM YHUCIIE
YMEHHMEM BUJETh MPOOJEMY, CTaBUTh BOIPOCHI, BBIIBUraThb TMIIOTE3bl, JaBaTh OIPENEIICHUs
HOHSTUSIM, KJIacCU(QHUUMPOBaTh, HAOJIOATh, MPOBOAUTH AKCIEPUMEHTHI, JEJaTh BBIBOABI U
3aKJIIOYEHUs, O0BACHATD, JOKa3bIBaTh, 3aIUIATh CBOU UJIEH;

yMeHue paboTath C pasHBIMH HWCTOYHHKAMH OWOJIOTHYECKOW WH(GOpMAMUA: HAXOIUTh
OMOJOrMYecKyr0o HMH(GOPMALMI0O B PA3IMYHBIX MCTOUYHMKAX (TEKCTe YyueOHHMKA, Hay4dHO-
HOMYJISIPHOM JUTEeparype, OHOJIOrMYECKHX CIIOBapsAX M  CIPaBOYHMKAX); aHAIU3UPOBATH U
OLIEHUBATh HH(pOpPMaIHIO, IPeoOPa30BLIBATh €€ U3 0JHOM (POPMBI B APYTyIO;

YMEHME aJIeKBAaTHO MCIIOJIb30BaTh PEUEBBIE CPEACTBA JUIsl JUCKYCCHUM W apryMEHTalluu CBOEH
MO3UIMH, CPABHUBATh Pa3HbI€ TOUKH 3pEHUs, ApIYMEHTHUPOBATh CBOIO TOUKY 3PEHMSI, OTCTalBATh
CBOIO MTO3UIIMIO;

CIOCOOHOCTh BBIOMPATH IEJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX JCHCTBHUSX, IOCTYIKAX IO
OTHOLICHHUIO K JKMBOM MPUPOJE, 310POBbIO CBOEMY U OKPYKAIOIIMX.

Ilpeomemmnvie pesynomamol:
B nosnasamenwvnoii (unmennekmyanwvnoii) cipepe:

XapaKTePUCTUKA COJIEpXKaHUsI OHOJOTMUECKUX Teopuid (KJIETOYHON TeOopuu), 3aKOHOB [
Mengens, 3aKOHOMEpPHOCTEH HM3MEHUYMBOCTH, BKJIaJa BBIJAIOLIMXCS YUYEHBIX B pa3BUTHE
OMOJIOrNYECKON HAYKH;

BBIJICJIEHUE CYIIECTBEHHBIX NPU3HAKOB OMOJOTMUYECKHMX OOBEKTOB (KJIETOK, OPraHU3MOB) M
nporueccoB (0OMEH BEIIECTB, Pa3MHOKEHHUE, JI€JICHNE KIETKH, OII0OI0TBOPEHHE);

oObsicHeHHe ponau Ouojoruv B  (HOPMUPOBAHMM HAYYHOIO MHMPOBO33PEHHS:  BKJIaJa
Ouonornyeckux Teopuil B (opMHUpPOBaHHE COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHBI MHpA;
OTPULATENILHOTO BIUSHUS JIKOTOJIsl, HHKOTHHA, HAPKOTUUYECKUX BEIIECTB HAa pa3BUTHE 3apOAblIIa
YeJI0BEKa; BIUSHUS MyTareHOB Ha OPraHHU3M UY€JIOBEKa;

IPOBE/IEHUE JI0KA3aTeNbCTB (apryMeHTalMs) €IUHCTBA JKUBOM M HEXHMBOH MPHUPOJIBI, POJCTBA
’KMBBIX OPTaHU3MOB;

YMEHUE T0JIb30BaThCsl OMOJIOrMUECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

pelieHne 3JIEMEHTapHbIX OHOJOTMYEeCKHX 3ajad, COCTaBJICHHME JJIEMEHTapHBIX CXEM
CKpEIBaHMS;

BBISIBJICHHE W3MEHYMBOCTH, MPUCIOCOOJIEHUN OpraHu3MoOB K cpele oOWTaHus, MCTOYHHUKOB
MYTareHoB B OKpy>Karoliei cpene (KOCBEHHO);

CpaBHEHHME OMOJOTMYECKHX OOBEKTOB (XMMHUYECKHII COCTaB XUBOM W HEXKUBOH MPHUPOABI),
mporeccoB (ToJIoBoe H Oecroyioe pa3MHOXKEHHE) W (OPMYJTUPOBKA BBIBOJOB Ha OCHOBE
CpPaBHEHHSI.

B yennocmmno — opuenmayuonnoii chepe:

aHAJIU3 U OIIeHKA OMOJIOrHYeCKO HHPOpMAIIIH, ITOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB;



OIICHKa JTHYECKHX aCIEKTOB HEKOTOPBIX HCCIECIOBAaHUN B O00JACTH OHOTEXHOJIOTHH
(KJIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAPABICHHOE U3MEHEHUE TEHOMA).

B cpepe mpyooeoii oeamenvnocmu:
OBJIaJICHUEC YMECHUSMHU M HABBIKAMH TTOCTAHOBKU OMOJIOTUYECKUX IKCTICPUMEHTOB M OOBSICHEHHS
UX pe3yJbTaTOB.
Ooyuarowuiica nayuumcs:

OIICHUBATH POJIb OMOJIOTHYECKUX OTKPHITHI U COBPEMEHHBIX UCCIICJIOBAHUN B PA3BUTHUH HAYKH U
B MMPAKTUYECKOM ACATEIbHOCTHU JIIO/ICH;

OIICHUBATh pPOJIb Ouosornu B (HOPMHUPOBAHMHM COBPEMEHHOW HAYYHOW KapTUHBI MHPA,
MIPOTHO3UPOBATH MEPCIICKTUBBI PA3BUTHS OMOJIOTHH;

yCTaHaBIIMBATh U XapaKTEPU30BaTh CBA3b OCHOBOMNOJIAraloUX ONOIOrHYECKUX OHATUH (KIIETKa,
OpraHU3M) C OCHOBOMOJIATAIOIIUMHU MOHATUSMHU JPYTUX €CTECTBEHHBIX HAYK;

MPOBOAUTH Y4€OHO-KCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MO OWOJIOTHMHU: BBIABUTaTh THIIOTE3BI,
IUTAHUPOBATh padoTy, OTOMpaTh M MPeoOpa30BBIBATE HEOOXOIUMYIO MH(POPMAIUIO, TTPOBOJIUTH
AKCIIEPUMEHTBI, HWHTEPIPETHUPOBATH PE3yJbTaThl, JEJaTh BHIBOJABl HA OCHOBE IMOJYYEHHBIX
pe3yJIbTaToB;

BBISIBJISITH U 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3alvu KU3HY;
YCTaHABIIMBATh CBA3b CTPOCHUS M (PYHKIIMI OCHOBHBIX OMOJIOIMUYECKUX MaKPOMOJIEKYI, UX POJIb
B IIpoIIeccax KJIETOYHOTO MeTaboIn3Ma;

pemath 3a1a4u Ha ompeneneHue nocienosarenbHoctu HykieotunoB JHK u nPHK (MPHK),
antukonoHoB TPHK, nmocnenoBaTensHOCTH aMUHOKHUCIOT B MOJIEKYyJe OelKa, MPUMEHsIsl 3HAHUS
0 peakIUsAX MaTPUYHOTO CUHTE3a, FEHETUYECKOM KOJE, IPUHLINIIE KOMILIEMEHTAPHOCTH;

JiefaTh BBIBOJIBI 00 M3MEHEHHSX, KOTOPhIE MPOM30MAYT B IpOlleccax MATPUYHOTO CHUHTE3a, B
Clly4yae U3MEHEHUs NociieloBaTenbHOCTH HyKJeoTu0B JIHK;

cpaBHUBATH (a3l JCICHUS KJIETKU;, peIiaTh 3aJa4i Ha ONpPECIICHHE U CPABHEHHE KOJIMYECTBA
reHetudyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTraHU3MOB B
pa3HbIX (azax KIETOYHOTO ITUKJIA;

BBISIBJIATH CYIIIECTBEHHBIE MPHU3HAKU CTPOCHHUS KJIETOK OPraHW3MOB Pa3HBIX IAPCTB JKUBOU
MPUPOJIBI, YCTAaHABINBATH B3AaUMOCBS3b CTPOCHUS U (PYHKIINI YacTei U OPraHOUIO0B KIIETKH;
000OCHOBBIBAaTh B3aMMOCBSI3b IUIACTHYECKOTO U JHEPreTHYECKOro OOMEHOB; CpaBHUBATH
MPOIIECCHl TIJIACTHYECKOTO M JHEPreTUYeCKOro OOMEHOB, MPOUCXOJSANINX B KIETKAX >KUBBIX
OpTaHU3MOB;

ONpeNeNsATh KOJIMUECTBO XPOMOCOM B KJIETKaX PACTEHUM OCHOBHBIX OT/ENIOB HA Pa3HbIX ATamax
JKU3HEHHOTO IHKJIA;

peliaTe TreHeTHYeCKHe 3aJadyd Ha JUTHOPHUIIHOE CKpellMBaHWE, CLEIUICHHOE (B TOM YHCIIe
CIIETUIGHHOE C TI0JIOM) HAaclleJJoBaHHe, aHAIU3UPYIOIIee CKpEeIIMBaHUE, MPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTH CIETVIEHHOTO HACJIeI0BaHUS;

pacKpbIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00J€BaHMI, apryMEHTHPOBATh HEOOXOJAMMOCTh MEp
MpeIynpexIeHUs TaKuX 3a00IeBaHMIA;

CpaBHUBATH Pa3HBIEC CITOCOOBI PA3MHOKEHUST OPTaHNU3MOB;

XapaKTepU30BaTh OCHOBHBIC ATAITbl OHTOT€HE3a OPTaHNU3MOB;

BBISBJISITH TPUYMHBI U CYIIECTBEHHbIE NPHU3HAKK MOJU(DUKAIMOHHOW U MYTAllMOHHOM
W3MEHYHBOCTH; OOOCHOBBIBAThH POJIh M3MEHUHNBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpE;
000CHOBBIBAaTh 3HAYEHHE PA3HBIX METOJOB CENEKIMH B CO3JAaHHH COPTOB PACTEHH, MOPOA
JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;



L] OLCHUBATL IMPAKTUYCCKOC U 3THYCCKOC 3HAUCHHUC COBPCMCHHBIX I/ICCJIGILOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I,
MEUIINHE, YKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATh COOCTBEHHYIO OICHKY;

®  BBIIBIISATH B TEKCTE OMOJIOTMUYECKOTO CO/IEPKaHMsI IPOOIeMy U apryMEHTHPOBAHHO €€ OOBSICHSATD;

® [PEACTaBIATh OHMOJOTHYECKYI0 HH(OpPMAIMI0 B BHJE TEKCTa, TAOJMIBI, CXEMBbI, rpaduka,
AuarpaMMbl M OCJIaThb BBIBOABI HAa OCHOBAHHU IIPCACTABJICHHBIX IOAHHBIX; HpeO6pa3OBBIBaTB
rpaduk, TabnuIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COACPKAHUSL.

06vuaromuﬁc;l noJayuum 603MOHCHOCHLb HAYUUMbCAS
® OpraHvu30BbIBATbL W TPOBOAUTH HWHAUBUAYAJIBHYKO MCCICIOBATCIILCKYIO ACATCIBHOCTL II0

Ouosnoruu (win pazpadbareiBaTh MHAUBUIYAJIbHBIN MPOEKT): BBIABUTATh TUIOTE3bI, IUIAHUPOBATH
paboTty, oTOHpaTh U Ipeodpa3zoBLIBATh HEOOXOJUMYIO0 HHGOPMAIUIO, IPOBOUTH SKCIIEPUMEHTHI,
UHTEPIPETUPOBATh PE3YJbTAThl, JelaTh BHIBOJABI Ha OCHOBE IOJYYEHHBIX pE3YJIbTATOB,
MPEJICTaBIISTh MPOIYKT CBOUX HCCIEAOBAHUML;

® [IPOTHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX UCCIEIOBAHUM C yUETOM STHYECKUX HOPM;

® BBIJCNATH CYLIECTBEHHbIE OCOOCHHOCTHU KM3HEHHBIX LIMKJIOB IIPEJICTAaBUTENIEH PAa3HBIX OTAEIIOB
pacTeHuil W THUIOB >KMBOTHBIX; M300pakaTh LUKJIBI Pa3BUTHUSA B BUJIE CXEM; aHAIU3HPOBATH U
UCIIOJIb30BaTh B PEUICHUH YYeOHBIX U MCCIEI0BATENbCKUX 33/1a4 MH(OPMAIINIO O COBPEMEHHBIX
UCCJICTOBAHMIX B OMOJIOTUH, METUIIUHE U SKOJIOTHH;

® ApPryMEHTHpPOBaTh HEOOXOJAMMOCTb CHUHTE3a €CTECTBEHHOHAYYHOIO M COLIMOI'YMaHUTapHOIO
3HAHUSA B ANIO0XY WH(OPMALMOHHON [TUBUIIM3AIIHH;

® CIIOJIb30BaTh NMPUOOPETEHHbIE KOMIIETEHIIUU B MPAKTUYECKON AESITEIbHOCTU U MOBCEIHEBHOMN
KHU3HH, Ui TPUOOPETEHHS OIbITa JACATEIBHOCTH, MPENNIECTBYIOMEH MpohecCHOHATbHOU, B
OCHOBE KOTOPOI JISKUT OMOJIOTHS KaK y4eOHbIN MpeMeT.

Copep:xkanne y4eOHOro nmpeamera.
buoJiorusi Kak KOMILIEKC HAYK 0 "KUBOM Mpupoae

Bbuonorus kak KOMIJIEKCHAs HayKa, METO/1bl HAYYHOI'O MTO3HAHHUS, UCIIOJIb3yeMble B OMOJIOTHH.
CoBpemeHHbIe HanpaBieHUs B Ononoruu. Ponb 61oiaoruu B popMUPOBaHUU COBPEMEHHOM HAyYHOU
KapTHUHBI MUPA, MPAKTUYECKOE 3HAYCHUE OMOJIOTUYECKUX 3HAHUH.

buonoruueckue cucTeMsl Kak NpeaMeT U3ydeHHs! OMOJIOTHH.

CTpyKTypHbIe H PYHKIHMOHAJIBHbIE OCHOBBI ;KM3HU

MonekynspHele OCHOBBI kM3HM. Heopranmdeckue BemiecTBa, X 3HaueHue. OpraHuyeckue
BellecTBa (yrjaeBOoJbl, JIMOUABI, OCJIKH, HYyKJIeuHOBble KHcIOThl, AT®) u wux 3HayeHue.
buononumepsl. [lpyrue opranudeckue BemiecTBa kieTkd. HanotexHonoruu B 61oJIoruu.

Knerka — cTpykTrypHas M (yHKIMOHanbHas eQUMHMLA opraHui3Ma. lLluTonorus, merTosl
LIUTOJIOTHH. POJIb KJIE€TOYHOM TEOPUH B CTAHOBJIEHUU COBPEMEHHON €CTECTBEHHO- HAYYHOU KapTHHBI
mupa. Knetku mpokapuor u sykapuoT. OCHOBHBIE YacTU M OPTraHOWABI KIETKH, UX (PYHKUIHU.
Crtpoenue u QyHKIIHH XPOMOCOM.

Bupycbel — HeknerouHas popma xKU3HU, MEPbI MPOPUITAKTUKN BUPYCHBIX 3a00JI€BaHUM.

XKuznenesrensHocts KieTku. Ilnmactuueckuit oomeH. PorocuHTe3, XeMOCHUHTE3. buocunTes
Oenka. DHepreTuueckuii oOMeH. XpaHeHue, rnepejada 1 peaau3aiis HaclaeICTBeHHON nHpopManuu
B KJIeTKe. ['eneTnueckuii koa. I'en, reHom. I'eHoMuKa. BiusiHue HapKOreHHBIX BELECTB Ha ITPOLIECCHI
B KJIETKE.

Knerounslii nuki: untepdaza u jeneHne. MHUTO3 U MeWo03, UX 3HAYEHHUE.

ComaTnueckue U MojI0BbIe KIETKH.

Opranusm
Opraau3M — eauHOE 1IeTI0e.
KuznenestenbHocTh opraHuzMa. OCHOBHBIE MPOLECCHI, NMPOHUCXONAIINE B OpraHU3ME.



Perynsaums ¢pyHKIMA OpraHn3Ma, roMeocTas.

Pasmuoxenne opranu3moB (Oecriosioe u monoBoe). CrocoObl pa3sMHOKEHHUS Yy pacTeHud u
KUBOTHBIX. IHIMBHyaIbHOE pa3BUTHE OpraHu3Ma (oHToreHes). [IpuunHbl HapylmeHuil pa3BUTHSL.
PenponyktuBHOE  340pOBbE  4YEIOBEKA;  MOCICACTBUA  BIMSHUS  QIKOrOJId, HHUKOTHHA,
HapKOTHYECKUX BELIECTB Ha SMOPUOHAIBHOE pa3BUTHE YenoBeKa. JKU3HEHHbIE [IUKIIbI Pa3HbIX IPYIII
OpraHU3MOB.

['eHeTnka, METOAbl TE€HETUKU. ['€eHeTMueckass TEPMHHOJIOIMS U CUMBOJIMKA. 3aKOHBI
HacieacTBeHHOCTH ['. Menaens. XpoMocoMHasi Te€OpHUsl HaciaeAcTBeHHOCTH. OmnpeneneHue mnoa.
CuernieHHoe ¢ 0JI0M HacleI0BaHUE.

I'enetuka uvenoBeka. HacnencrBeHHble 3a0osieBaHUS 4ellOBEKa U UX HPEAYHpPEXKICHUE.
OTuyeckue acrekTsl B 001aCTH MEUIIMHCKON TeHETUKH.

I'enotun u cpena. HenacnencrBeHHass u3MeH4YMBOCTh. HacnencTBeHHas M3MEHYUBOCTD.
Myranuu. MyrareHsl, UX BIMSHHE HA 3J0POBBE YEIOBEKA.

Jomectukanusa u cenekuus. Meroxabl cenekuMM. buorexHomorus, €€ HampaBlIEHUs H
NEPCIEeKTHBHI pa3BUTUs. buobezonacnocme.

Teopus 3BoJTIOLMH

Pa3BuTtHe 3BOMIOLMOHHBIX HJeH, 3BoitonuoHHas Teopus Y. JlapBuHa. CuHTeTHUYECKas
Teopusi 3BoiouMU. CBUIETENBCTBA 3BOJIOLUUU  JKUBOM NpUPOAbl. MHUKpOlIBOMIOLUA U
MakpodBomonus. Bun, ero kpurepuu. Ilomymsumst — »si1eMeHTapHas €IMHULA DSBOJIIOLMH.
JIBIOKyIIIME CUITBI SBOJIFOLIMH, UX BIIMsSHUE HA TeHo(oHa nomysiuy. HanpasneHnus 3Bomonuy.

MsorooGpa3ue OpraHu3sMOB Kak pe3yibTaT 3Bojtouud. [IpuHiunsl kinaccudukanuu,
CUCTEMATHKa.

Pa3BuTne xu3Hu Ha 3emJe

['unoTe3bl npoucxoxaAeHUs XU3HU Ha 3emiie. OCHOBHBIE 3Tallbl 3BOJIIOLUHUOPIaHUYECKOTO
Mupa Ha 3emiie.

CoBpeMeHHbIE MPEJCTaBICHUSI O TMPOMCXOXKICHUM YEJIOBEKa. OBOJIIOIMS 4YeJoBeKa
(anTponorenes). J{BHKyIIMe CUIIbI aHTpoNoreHe3a. Pacel uenoBeka, MX MPOUCX0XKIEHUE U €IUHCTBO.
Oprann3mbl H OKpPYKal0Ias cpeaa
[TpucnocoOneHns OpraHu3MOB K AEHCTBUIO SKOJIOTHYECKUX (DAKTOPOB.
buoreonenos3. Oxocucrema. PazHooOpaszue skocucteM. B3auMOOTHOIIEHHMS MOMYJSALUN Ppa3HBIX
BHJIOB B dKocucreMme. KpyroBopoT BEmieCTB M IOTOK 3HEPIMU B IKOCHUCTEME. Y CTOWYMBOCTH MU
nuHaMuKa 3kocucteM. [TocneacTBust BIUSIHUS ASSITEILHOCTH YeJIOBEKa Ha 3KocucTeMbl. CoxXpaHeHHe
Ouopa3zHoOOpa3us Kak OCHOBA YCTOMUYMBOCTUIKOCUCTEMBI.

Crpykrypa 6mocdepsl. 3aKOHOMEPHOCTH CyIiecTBoBaHUsI Onocdepsl. KpyroBopoTheiBeiecTs
B Ouocdepe.

Ponp yenoseka B Ouocdepe. I'nodanabHbIe aHTPONOTEeHHbIE U3MEHEHUS B OHocdepe.
[TpoGyieMbl YCTOWYMBOTO Pa3BUTHUS.

[TepcniekTHBBI pa3BUTHS OMOJIOTMYECKUX HAYK.

IIpumepHBbIi IepedyeHb 1a00PaTOPHBIX U MPAKTHYECKUX PadoT (Ha BBIOOPYUYHTEIs):
1. HUcnonb3oBaHuE pa3INYHBIX METOJIOB MPU U3yYEHUN OMOTOTHYECKUXOOBEKTOB.

2.  TexHWKa MUKPOCKOIHPOBAHUSI.

3. U3ydeHme KIETOK pacTeHMH ¥ IKHMBOTHBIX TIOJ] MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenaparax 1 Ux olucaHue.

4.  TlpuroroBieHue, pacCMaTpUBaHHE U ONHMCAaHUE MUKPOIIPENAPATOBKIETOK PACTECHUH.
5. CpaBHeHHE CTpOEHHs KJIETOK PacTeHH, )KUBOTHBIX, TPHOOB HOaKTepuil.

6. M3yueHue ABMXKEHMS IUTOILIA3MBI.

7.  M3yueHue mia3Mon3a U JIEMIa3MOoJIn3a B KJIETKaX KOXKUIIBI JTyKa.



8. U3yueHue QepMEHTATUBHOIO paCHICIUICHUS NEPOKCHIA BOJOPOAA B PACTUTENBHBIX U
JKUBOTHBIX KJIETKAX.

9. OOHapyxeHue OCIKOB, YIJIEBOJAOB, JUIUIOB C TOMOIIBI0 KaYECTBEHHBIX
peaKuui.

10. Beigenenue JIHK.

11. U3yyeHue KaTaqTUTUUYECKOW aKTUBHOCTH (EpMEHTOB (Ha MpUMepe aMWiIa3bl WIH
KaTajasbl).

12. HaGmoneHnue MUTO3a B KJIETKaX KOHUMKA KOpPEIIKa JyKa Ha TOTOBBIXMUKpOIIpenaparax.
13. U3ydeHue XxpoMOCOM Ha FOTOBBIX MUKpPOIIpenaparax.

14. W3yyenwue cTaauii Meiio3a Ha TOTOBBIX MUKpOIpEnaparax.

15. H3yuyeHue cTpoeHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

16. PemieHue 31eMEHTAPHBIX 3a/1a4 [10 MOJICKYJISIPHOW OMOJIOTHH.

17. BeigBneHHE NPU3HAKOB CXOJACTBA 3apOJIBIIICH YEIOBEKAa M JPYIHX MO3BOHOYHBIX
KUBOTHBIX KaK JI0Ka3aTeICTBO X POJICTBA.

18. CocraBieHue 1EeMEHTAPHBIX CXEM CKPELIUBAHUSI.

19. PemieHue reHeTUYECKUX 3a/1a4.

20. H3yueHue pe3ynbTaTOB MOHOTHOPHUAHOTO M TUTHOPUIHOTOCKPEIIUBAHUS Y APO30(PUIIHI.
21. CocraBneHue U aHAJIU3 POJOCIOBHBIX YEIOBEKA.

22. H3yueHue N3MEHYMBOCTH, TIOCTPOCHNE BAPUAIIMOHHOTO Psifia U BApUATMOHHOW KPHUBOH.
23. Omnucanue ¢peHoTHuIa.

24. CpaBHEHHE BUJOB 110 MOP(OJIOTUIECKOMY KPUTEPHIO.

25. Omnwucanue mpucrnocoOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTOXapaKTepa.

26. BpigBrnenue npucnocoOIeHUI OPraHU3MOB K BIMSIHHIO Pa3IMYHBIXIKOJIOTHYECKUX (PAKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOEHUS PACTEHUUN Pa3HBIX MECTOOUTAHHUS.

28. Meroabl u3MepeHus GakTopoB cpebl OOUTaAHMS.

29. H3yueHHe SKOJOTHYECKUX a/IallTalliil YeloBeKa.

30. CocrasieHne MUIIEBLIX EME.

31. U3zydenue u onmmcaHue SKOCUCTEM CBOEH MECTHOCTH.

32. MopenupoBaHHe CTPYKTYP U MPOLIECCOB, TPOUCXOSIINX B YKOCUCTEMAX.

33. OrieHKa aHTPOIIOTCHHBIX U3MEHEHUH B PUPOJIC.

H.]IaHI/IpyeMble Pe3yJbTaThbl U3YUYCHUSA KypcCa «buoaorusy.

B pesyiabrare m3ydyeHusi yueOHoOro npeamera «buoJiorusi» Ha ypoBHe cpeiHero 001ero
00pa3oBaHus BbINYCKHUK HA YIJIy0OJICHHOM YPOBHE HAYYUTCH:
— OIICHHUBATh POJIb OMOJIOTHUECKUX OTKPHITHHA U COBPEMEHHBIX UCCIIEOBAaHUH B pa3BUTHH HAYKU

U B IPaKTUYECKON JeATEIbHOCTH JIIO/ICH;

— OLIGHWBaTh pOJIb OHOJOTHMH B (OPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHUHBI MHUDA,
MIPOTHO3UPOBATH MEPCIEKTUBHI PA3BUTHSI OMOJIOTHH;

— YCTaHaBIMBATh M XapaKTepU30BaTh CBA3b OCHOBOIOJATAIONINX OHOJOTUYECKUX MMOHSATHIA
(k7eTKa, opraHm3M, BHJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBOMOJIATAIONIMMH TOHATHSMU JPYTUX
€CTECTBEHHBIX HAYK;

— 00OCHOBBIBATh CHUCTEMY B3TJISIOB Ha JKUBYIO MPHUPOAY U MECTO B HEW 4YelIOBEKa, MPUMEHSIS
OMOJIOTHYECKUE TEOPHH, YIEHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUITBI UX TPUMEHUMOCTH;
— TPOBOJUTH Y4€OHO-UCCIENOBATENBCKYIO NEATEIHHOCTh MO OWOJIOTMH: BBIIBUTaTh THIIOTE3HI,
IUTAHUPOBATh PaboOTy, OTOMpATh W MPeoOpPa3OBHIBATH HEOOXOAUMYIO HHGOPMAIUIO, MPOBOIHUTH
HKCIIEPUMEHTBI, HMHTEPIPETUPOBATh PE3YIbTaThl, JEJIaTh BBIBOJBI HA OCHOBE IOJYyYEHHBIX
pEe3ynbTaTOB;



— BBIABJIATH U OOOCHOBBIBATH CYIIECTBEHHbIE 0COOCHHOCTH Pa3HbIX YPOBHEHN OpraHU3aIiy KU3HU;
— YCTaHaBJIMBATH CBS3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUXMAKPOMOJIEKYII, UX POJIb
B IIpoIieccax KJIETOYHOTO METaboIn3Ma;

— pewarb 3amayud Ha onpeaeneHue nociegoBareapbHocT HykineoruaoB JHK u MPHK,
antuxkozoHoB TPHK, mocnenoBareabHOCTH aMUHOKHCIOT B MOJIEKyJie OenKa, MPUMEHss 3HaHUS O
peaKusX MaTpUYHOTO CHHTE3a, FTEeHETUYECKOM KOJIe, IPUHILIUIIE KOMIUIEMEHTapHOCTH;

— JlenaTh BBIBOJBI 00 M3MEHEHUsSX, KOTOpbIe MPOU30MAYT B Mpolleccax MaTPUYHOTO CHUHTE3a, B
Clly4ae U3MEHEHHUs MocieoBaTeaIbHOoCTH HyKieoTuaoB JTHK;

— cpaBHHUBATH (ha3bl JeJICHUs KJIETKU; pelliaTh 3a7aud Ha ONpe/esieHne UCPaBHEHHE KOJIMYECTBa
reHeTuyeckoro matepuaia (xpomocoM u JIHK) B kieTkax MHOTOKJIETOUHBIX OPTaHU3MOB B Pa3HbIX
(azax KIETOYHOTO ITUKJIA,;

— BBIABJIATH CYILECTBEHHBIE NPU3HAKM CTPOEHHUS KIETOK OPraHU3MOB pa3HbIX LAPCTB KUBOU
NPUPOJIBI, yCTAHABIUBATH B3aUMOCBS3b CTPOCHUS U (PyHKIMITUacTel 1 OPraHOUA0B KIIETKH;

— OO0OCHOBBIBaTh B3aWMOCBSI3b IUIACTUYECKOIO M DHEPreTUYECKOoro OOMEHOB; CpaBHUBATH
MPOLECCHl IUIACTUYECKOTO M HHEPreTHUYECKOro OOMEHOB, MPOMCXOMAIIMX B KIETKAaX JKHUBBIX
OpPraHU3MOB;

— OIpeaesnsaTh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUN OCHOBHBIX OT/IEJIOB HA Pa3HbIX dTamax
YKU3HEHHOTO 1IMKJIA;

— CpaBHHUBATH pPa3HbIE CIIOCOOBI pA3MHOKEHUSI OPTaHU3MOB;

— XapakTepHu30BaTh OCHOBHBIE ITAllbl OHTOI'€HE3a OPraHU3MOB;

— peuiatb Ie€HETUYECKUE 33Jaud Ha AUTHOPUIIHOE CKpEIIMBAHME, CLEIUIEHHOE (B TOM YHCIE,
CLCIUIEHHOE C TII0JIOM) HacleJOBaHUe, AaHAJIU3UPYIOIIEe CKPEIIMBAHUE, NPUMEHAS 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU CIEIUICHHOTO HACTIEI0BaHUS;

— PpacKpbIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00J€BaHMil, apryMEHTUPOBATh HEOOXOUMOCTb MEP
Hpeaynpex/IeHus TaKUX 3a00JIeBaHMIA;

— BBIABIATH TPHUYMHBI U CYIIECTBEHHBbIE MPHU3HAKA MOAUDUKAIIMOHHOM U MYyTallMOHHOM
M3MEHYUBOCTH; 0OOCHOBBIBATH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

— O0OOCHOBBIBaTh 3HAYEHHE Pa3HBIX METOJOB CEJIEKIIMM B CO3JaHUM COPTOB pPACTEHH, MOpOJ
YKUBOTHBIX U IITAMMOB MUKPOOPTraHU3MOB;

— XapaxkTepu30BaTh (HAKTOPHI (IBUKYIIUE CHITBI) IBOJIOIUH;

— XapakTepu30BaTh MPUYMHBI U3BMEHYUBOCTH U MHOr000pa3us BUIOBCOTIIACHO CUHTETUYECKOU
TEOPUU IBOJIIOLINH;

— XapakKTepHU30BaTh MOMYJSIIUI0 KaK €IWHUILY SBOJIOLUU, BUJ KAKCHCTEMAaTHYECKYIO
KaTEropHIo M KaK pe3yabTaT 3BOJIOLUY;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI;

— COCTaBJISATh CXEMbl II€peHOCa BEUIECTB U OHHEPruu B DdKocucTeMe (CeTH MUTaHus),
MPOrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUSI (PAKTOPOB CPEIbl;

— apryMEHTUpPOBaTh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHUIO K AKOJIOTMYECKHUM MpolieMaM U
MOBEJICHUIO B IPUPOIHON CPELIE;

— 000CHOBBIBATH HEOOXOIUMOCTh YCTOMUMBOTO Pa3BUTH KaK YCIOBHsI COXpaHEHUs1 OMOoCchepsl;
— OIICHMBATh NMPAKTHUYECKOE M ITHUYECKOE 3HAYEHUE COBPEMEHHBIX HCCIICJOBAaHHI B OMOJIOTHH,
MeIUIIUHE, YKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OLICHKY;

— BBIABJIATH B TEKCTE OHMOJOIMYECKOrO COJEpXKaHHWs MpoOieMy M apryMEHTUPOBAaHHO €&
OOBACHATE;

— TPEACTaBIATh OHOJOTMYECKYI0 HH(pOpMalnuio B BHJE TEKCTa, TAOJMUIbI, CXeMbl, Tpaduka,
JarpamMMbl U J1eJ1aTh BBIBOJbI HA OCHOBaHHUH MPEACTAaBIEHHBIX JaHHBIX; IPE00pa30BbIBaTh Ipaduk,
TabJIMIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOT0 COJIepIKaHusl.

BoinyckHUK HA IPOQUIBLHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUYHTHCS:



— OpraHM30BbIBaTh M MPOBOAUTh HHIMBHUIYAJIbHYI MCCIEIOBATEIbCKYIO NESITEIbHOCTh 10
Oouonoruu (WM paspadaTbiBaTh MHIUBUAYAJIbHBIA MPOEKT): BBIABUTATH THIIOTE3bl, IJIAHUPOBATH
paboty, oTOHpaTh U MPeoOpPa3oBBIBATh HEOOXOAUMYIO WH(POPMALHIO, TIPOBOAUTH SKCIIEPHUMEHTHI,
UHTEPIPETHPOBATh PE3YNbTaThl, JEJaTh BBIBOABI HAa OCHOBE IIOJYYEHHBIX pE3yJbTaTOB,
NPECTaBIATh MPOAYKT CBOUX MCCIIEJOBAHUM;

— IPOrHO3UPOBATh IOCIEICTBUS COOCTBEHHBIX MHCCIEAOBAHUM C Y4€TOM ATHYECKMX HOPM U
9KOJIOTUYECKUX TPeOOBaHMIA;

— BBIIEJATH CYIIECTBEHHbIE OCOOCHHOCTU KM3HEHHBIX IUKJIOBIPEACTABUTEICH pa3HbIX OTIEIIOB
pacTeHUi U TUIOB XUBOTHBIX; M300paXaTh [IUKJIBIPA3BUTHUS B BUJIE CXEM;

— aHAJINW3MPOBATh U UCMOJIb30BATh B PEIICHUH YU€OHBIX MUCCIIEA0BATENBLCKUX 33124 HHPOPMALIUIO
0 COBPEMEHHBIX UCCIIEIOBaHUAX B OMOJIOTHH, MEIULIMHE U SKOJIOTHH;

— apryMeHTHpPOBAaTh HEOOXOJMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIIMOTYMAaHUTapHOTO
3HAHUS B 110Xy WHPOPMAIIMOHHON LMBUIM3AIINY;

— MOJENIHPOBATh M3MEHEHHWE HSKOCHUCTEM TI0J] BIUSHHEM pPAa3JIMYHbIX Tpynn (akTopoB
OKpY’Karollen cpeapl;

— BBIABJIATH B IIPOLIECCE HCCIIENOBATENILCKOM JEATENbHOCTH MOCIEICTBUS aHTPOIOTEHHOTO
BO3/ICHUCTBUS Ha 3KOCUCTEMBI CBOEI'O PEruoHa, IpeJlaraTth ClocoObl CHU)KEHUS aHTPOIOTEHHOTO
BO3/ECUCTBUS HA SKOCUCTEMBI;

— HCIOJB30BATh MPHOOPETEHHBIE KOMIIETCHIIUHN B MIPAKTUYECKON JESITEILHOCTH U ITOBCETHEBHON
YKU3HU, TSI TPUOOPETEHHS OIBITA JEATSIEHOCTH, MPEAMECTBYIOMEH MPo(hecCHOHATLHOM, B OCHOBE
KOTOPOM JICKUT OMOJIOTHS KaK yueOHBIN MTpeIMeT.

Ilepeyennb 1adopaTopHbIX, NpakTHYecKHuX padot 10 kiaace

Ne Ha3Banue pa3zaeina, JlabopaTopHble padoThl, IPaKTHYECKHE PAOOTHI
n/n TeMbI
1 |Bsenenue JlabopaTopHnasi pabora Ne 1 «/cnonp3oBaHue pasnuuHBIX

METOZOB TPU M3YyUYEHUH OHOJIOTHUYECKHMX OOBEKTOB ( Ha
IpUMeEpe PACTECHU)».

JlaGopaTopHnas padora Ne 2 «MexaHU3MBI PETYIISIIUN»

2 |MonexynspHselii ypoBeHb | JlaGopatopHasi padora Ned «OOHapyXeHue JIHUIHIOB C
MOMOIIBIO0 KAUECTBEHHOM PEAKIIAM.

JlaGopaTtopHnas padora Ne 4 «OOHapykeHHE YTIIEBOJOB C
MTOMOIIbIO0 KAYECTBEHHON PEAKIIUI.

JlabopaTopuass padora Ne 5 «OOHapyxeHHe OEIKOB C
MTOMOLIbIO0 KAYECTBEHHON PEAKIINH.

JlaGopaTopHasi padora Ne6 «Kartanutuueckass akTUBHOCTb
(hepMeHTOB (Ha MpUMepe aMUIIa3hl)»

3 |Knetounslil ypoBeHb JlabopaTopHasi padora Ne7 «TexHrnka MUKpPOCKOIIMPOBAHUSY,
JlabGopaTtopnas pabora Ne8 «CpaBHeHHE KJIETOK PacCTEHHUH,
KHUBOTHBIX, OaKTepuil U TpUOOB O] MUKPOCKOIIOM, HCIIOJIb3YS
TrOTOBBIE MUKPOIIPENapaThl U UX OMUCAHUE

JlabopaTropnass pabdora Ne 9  «lIpuroroBnenue u
paccMmaTpuBaHue KJIETOK PACTEHUID

JlabopaTopuass pa6ora Ne 10 «Habmrogenue miuasMonusza u
JIeTIa3MOJIN3a B KIETKaX KOXKHIIBI JTyKa»

JlaGopaTtopHas pabora Ne 11 «JIBwkeHue HUTOMIA3Mbl B
KJIETKaX 3JI0JIen»

JlaGopaTtopHas padora Ne 12 «/3yueHnue ¢epMeHTaTHBHOTO
paciieryieHus NepoKcHJa BOAOpPOJa B  PACTUTENIBHBIX H
KHBOTHBIX KJICTKAX).




JlaGopaTopHas padora Ne 13 «Habmronenne Muto3a B KIIeTKax
KOHYHMKa KOpeIlIKa JTyKa Ha FOTOBBIX MUKPOIIpenapaTax.
JlabopaTopnasi padora Ne 14 «M3yueHue craauili Meiio3a Ha
TOTOBBIX MHUKpOIpenapaTaxy.

Opranu3MeHHbIN
YPOBEHb

JlaGoparopHasi pabora Nel «BblsiBiIeHHE TPU3HAKOB CXOJCTBA
3apOJbIIIEH YeJIOBEKa U APYrUMX IO3BOHOYHBIX XKMBOTHBIX KAk
JIOKa3aTeJIbCTBO UX POACTBAY.

IIpakTnueckas padora Ne 1 «Penienne reHeTH4ecKux 3ajad o
MOHOTHOPUAHOMY CKPELIMBAHUION»

IIpakTnueckas padora Ne 2 «PenieHne reHeTHUECKUX 3a1a4 110
JUTUOPUIHOMY CKPEIIBAHUIO»

IIpakTnueckas padora Ne 3 «PenieHne reHeTHYECKUX 3aa4 110
CLICTUICHHOMY HacCJIEJOBaHUIO»

IIpakTnueckas padora Ne 4 «PenieHne reHeTHYECKUX 3a1a4 110
CLICTUIEHHOMY C I10JIOM HacCJIEJOBaHUIO»

IIpakTnueckas padora NeS «CocraBieHue U aHAIU3
POZIOCIIOBHBIX YEJIOBEKA.

JlabopaTtopnas paGora Ne 2 «l3yuyeHue HM3MEHUUBOCTH,
MMOCTPOEHUE BapUALMOHHOIO Psiia U BApUALIMOHHON KPUBOI.

Ilepeyennb Jad0paToOpHBIX, NPaAaKTHYECKUX padoT 11 kiaacc

Ha3zpanue pa3jgea,
TeMbI

JlaGopaTopHble padoThl, MPaAKTHYECKHE PA0OTHI

[TonynsaurnoHHO-BUAOBOM
YPOBEHb

JlabopaTopuas padora Ne 3 «M3yuyenne MopdoIOrHYecKoro
KpPUTEpUA BUIA»

JlabopaTopuas pa6ora Ne 4 «Onucanue IpuUcrocO0JIEHHOCTH
OpraHusMa 1 €€ OTHOCUTEJILHOIO XapaKTepay.

DKOCUCTEMHBIN YPOBEHb

JlaGopaTtopHass padora Ne 5 «BreusiBieHue npucrnocoOyeHuit
OpPraHU3MOB K BIUSHUIO PA3JINYHBIX IKOJIOTUYECKUX (PaKTOPOBY.
JlaGopaTopHas padora Ne 6 «3yueHune sKOJI0THYECKON HUILIU
Y Pa3HBIX PaCTEHUI»

IIpakTnueckas padora Ne 6 «CocTtaBieHHE UIIEBBIX LETIEW).
IIpakTnueckas padora Ne7 «Pemenue 3amay Ha pacyer
O6uomacchl Ha pa3HbIX TPOYUUECKUX YPOBHIX).

JlabopaTopuasi padora Ne7 «MonenupoBaHue CTPYKTyp H
IIPOLIECCOB, MPOUCXOIAUINX B IKOCUCTEMAX)

IIpakTHyeckas padora Ne 8 «PenieHne 5K0JI0rM4ecKux 3a1au»

buocdepHslit ypoBeHb

TemaTn4yeckoe nuiannposanue 10 kiaace

Ne
n/

Pa3nen, tema

K-Bo OcHoBHBIE BH/IbI Y4eOHOM 1eATEJIbHOCTH
4acoB o0yvyamuxcst

Bsenenue

7 CamocrosATenbHOE — ONpeseieHue Ienel  yueOHOoM
JeSITEIbHOCTH U COCTaBJeHHE €€ IilaHa MPU U3y4YEeHUHN
paznena «O0mas ouonorusi» B 10—11 knmaccax.

Onpeoenenue OCHOBONOJIA2AIOUUX NOHAMUI.
OBiaiecHue yMEHUEM CTPOUTh MEHTAJIbHYIO KapTy
HOHSITUMH.

[TponykTHBHOE OOIEHHE C JAPYIrMMH Y4YaCTHUKAMHU




JeSATEIBHOCTH B IpoLecce 00CYKAEHUS POJIM U MECTa
Oouosiorun B (OPMHPOBAHUU COBPEMEHHON HAyIHOMH
KapTHUHBI MUpa, MPAKTUYECKOTO 3HAYCHUS
OMOJIOTMYECKUX 3HAHUM u npogeccuil, C8A3AHHBIX C
ouonocueu.

CamocrosrenbHas  MH(OPMAIMOHHO-TI03HABATEIIbHAS
NESTeIbHOCTh € pa3jIMYHBIMH  HMCTOYHHKAMH
uHpopmanuu, €€  KpUTHYECKas  OLEHKa U
MHTEpIpeTalys 0 BONPOCY BIMSIHUSA €CTECTBEHHBIX
HAyK B 1EJIOM ¥ OWONOTMM B YACTHOCTH Ha
OKPYXAIOLIYIO cpeny, HKOHOMHYECKYIO,
TEXHOJIOTUYECKYI0, COLMAIBHYI0 U 3TUYECKYIO chepbl
NeSITETILHOCTH YeJIOBEKa.

Hcnonp3oBaHne  CpeacTB WH(POPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHosoruil (panee — UKT) s
CO3JIaHMsI MYJIbTUMEANAIIPE3CHTAIIH.

Pa3zButue mno3HaBaTENbHOIO HMHTEpPECa K H3YUYEHUIO
OMOJIOTMM HAa OCHOBE H3YYEHHUS HH(POPMALMOHHBIX
UCTOYHHUKOB O PAaCTeHUSAX M >KUBOTHBIX Ha repdax u
¢iarax pazaMuHBIX CTPaH MHpa U peruoHoB Poccuu.
Onpeodenenue ocHogonoiazaowux NOHAMuUL.: Hay4HbII
METOA,  METOJbl  HCCIENOBAaHUSA:  HAOIIOIEHHE,
HKCIEPUMEHT, ONHCAaHHE, W3MEPEHUE, CpaBHEHHE,
MOJICIIMPOBAHNE, CPABHUTEIbHO-UCTOPUIECKHIIA METO/I.
CocraBieHne Ha OCHOBE pabOTBHI ¢ y4eOHHKOM |
JpYruMU UH(POPMALMOHHBIMU HMCTOYHUKAMU CXEMBI,
PAacKpBIBAIOMIEH  ATambl  TPOBENEHHS  HAYYHOTO
MCCIIIOBAaHMSI M WX B3aMMOCBS3b. Vcronb30BaHue 10
xenanuto odOydarouuxcss MKT B pemenun manHoH
KOTHUTUBHOM 33J1a4yM.

OBnazeHne  MeTOJaMH  HAYYHOTO  TO3HAHUS,
UCMOJIb3yEeMbIMU MIPH OMOJIOTHYECKUX HCCIIETO0BAHUIX
B YCJOBUSX BBIIIOJIHEHUSI JIaDOpaTOpHOH pabOThI
«/cnonp30BaHne pa3IMYHBIX METOAOB NPH HU3YYECHUH
OMOJIOTHYECKUX OOBEKTOB (Ha NpUMepe pacTeHUi )»
Onpedenenue ocHOBONONA2AIOWUX NOHAMULL: CUCTEMA,
Oonosornveckas cucrema, AMEPIKEHTHOCTD,
CaMOPETYJISIIHS, SBOJTIOIIMOHHBIE TPOLIECCHI.
JleMoHCTpanus BiIaeHHS SI36IKOBBIMHU CPEJICTBAMHE TTPH
OTBETaX Ha TIOCTaBIIEHHBIE BOMpPOCH. OBrageHne
METOJaMU HAyYHOTO TMO3HAHUS, UCIOJIb3YEMbIMHU HpPHU
OMOJIOTUYECKHUX HCCIICIOBAHUSX.

PazButne YMEHUS OOBSICHATH pe3yabTaThI
OMOJIOTUYECKUX IKCIIEPUMEHTOB.

MonexynspHbIT
YPOBEHb
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CamocrosiTelbHOE  OMpECNICHHEe  IeMu  Y4eOHOU
NEeATEIILHOCTH U COCTaBJIEHUE €€ IIaHa.

OnpedeﬂeHue OCHosonoazarouux NOHSIMUU.
CaMocTrosTenbpHas I/IH(I)OpMaI_[I/IOHHO-H03HaBaTeJILHa${
JCATCIIBHOCTD (¢ Pa3siInIHbIMHA NCTOYHHUKaMH

nHpopmanuu, e€ KpuTudeckas OIleHKa U HHTEPIIPeTaIus
M0  BONpOCaM  XUMHYECKOTO  COCTaBa  JKHBBIX
OpraHU3MOB.




dopMupoBaHre COOCTBEHHOU MO3UIIAN IO OTHOIIEHHUIO
K UH(popManuu, NoaTy4yaeMoi U3 pa3HbIX UCTOYHHKOB.
[IpoxykTuBHOE OOIIEHUE U B3aUMOJICHCTBHE C IPYTHUMHU
y4aCTHUKaMU y4eOHOM NIeATENbHOCTH IPpU 00CYKACHUN
npobyieM pa3paboTKM YUEHBIMH ¥ BHEAPEHUS B
MIPOU3BOJCTBO  HOBBIX HMCKYCCTBEHHO  CO3/IaHHBIX
OpPraHMYECKUX BEIeCTB. Pa3BUTHE I103HABATEIBHOIO
HMHTEpeca K H3YYCHHUIO OWOJIOTMH U MEKIIPEIMETHBIX
3HaHUH MPU U3YYCHUHN MaTepuaia 0 XUMUUYECKHUX CBA3SIX
B MOJIEKYyJaX BELIECTB, WCKYCCTBEHHOM IIOJIyYEHUH
OpPraHMYECKUX BEILECTB U JIp.

Onpeoenenue OCHOBONONALAIOUSUX NOHAMUL.
BOJIOpO/IHAST ~ CBSA3b,  TUAPO(UIIbHBIE  BEIIECTBa,
ruapooOHBIC BEIIECTBA.

CamocTtosiTenpbHas ~ WHGOPMAIMOHHO-TIO3HABATEIbLHAS
JeSATEIbHOCTh c pa3IMYHBIMU MCTOYHUKAMHU
uHpopManmi 00 OCOOEHHOCTSIX  HEOPTaHUYECKUX
BEILIECTB, BXOJSIINUX B COCTaB )KUBOTO, €€ KPUTUUYECKASI
olleHKa U uHTeprnperauud. lIlpogykruBHoe oOuieHue u
B3aMMOJICIICTBIE B TMpOIlECCe COBMECTHOM y4ueOHOMH
NESATENIbHOCTH € Y4ETOM IMO3MLIMHA APYTUX Y4aCTHUKOB
JEeSATEIbHOCTH.

Pa3BuTHe mnoO3HaBaTENBLHOrO MHTEpPECa B Ipoliecce
W3Y4YEHHUS TOTIOTHUTEIFHOTO MaTepuana ydyeOHuKa
JleMoHcTpanust BIAJEHUsI SI3bIKOBBIMU CPEJICTBAMU IS
XapaKkTEPUCTUKU  XMMHUYECKOIO  COCTaBa  JKHUBBIX
OpraHU3MOB.

Pemenne Ouonorunueckux 3ajiad Ha OCHOBE BIIAJICHUS
MEXITPEAMETHBIMUA 3HAHUSMHU B 00JaCTH XUMHH.
IIpoxykTuBHOE 00OLIIEHNE U B3aUMOJEHCTBHUE B ITpOLIECCe
COBMECTHOH y4yeOHOMU JEeSATENIbHOCTH C YYETOM MO3ULIUI
JpPYTUX YYaCTHUKOB J€ATEIbHOCTH [0 BOIpPOCaM
MIPUMEHEHHUSI CIIOPTCMEHAMU aHA0O0JINKOB.

OBnageHue MeToJaMU HAy4yHOTO TO3HAHUA,
HCIOJIb3YEMBIMU npu OMOJIOTUYECKUX
HCCIEAOBaHUAX, B  MPOLECCE  BBINOJIHEHUS
nabopaTopHoO# paboThl «OOHApYKEHUE TUTIHUIOB C
MOMOIIIbI0 KAUECTBEHHOW PEaKIINI)

Pemenne 6uonornyeckux 3aiad B LENSIX HOATOTOBKU K
EI'D.

Pa3BuTHe mMO3HABATEIBLHOTO MHTEpPECa K M3YyUYEHUIO
Ouosiornu B Tpolecce HU3YYEHHs JIOTIOJHUTENBHOTO
MaTtepuaia ydeOHUKa

Ucnons3zoBanne cpeacts MWKT g1 moaroroBku
COO001IeHNH, MOJIKPETUIEHHBIX MyJIbTUMEIHA-
MPE3CHTALMSIMU.

Kiterounslit ypoBeHn
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CamocrosiTelbHOE  OMpECNICHHEe  Ieu  Y4eOHOU
JIeSITETLHOCTH M COCTaBJICHUE €€ IuIaHa.

Onpedenenue 0CHOBONONALAIOWUX NOHAMULL.
[IpoaykTrBHOE OOIIEHNE U B3aUMOCHCTBHE B IIPOIIECCE
COBMECTHOH yueOHOH JAesATETLHOCTH C YUETOM TTO3HITHI
JIPYTUX YYaCTHUKOB JAEATEIBHOCTU TMPU OOCYXKICHUU
npo0JieM co3aHus KIIETOYHOU TEOPHH.
CamocTtosTenbHas ~ WHGOPMAIMOHHO-TIO3HABATENbHAS




JESATEIBHOCTD c Ppa3IU4YHBIMU HUCTOYHUKAMH
nHpopManun 00 OCHOBHBIX 3Tanax pa3BUTHS LIUTOJIOT MU
U e€ MeToIax.

dopmupoBaHue COOCTBEHHOM MO3UIUKM IO OTHOLIEHUIO
K Ononornueckoit nH(opMaIim, MoJrydaeMoi U3 pa3HbIX
HCTOYHUKOB.

Ucnonws3zoBanne cpeacte MKT s moaroroBku
MHQOPMALIMOHHOTO  COOOIIEHUS U MyJbTUMEAUa-
IIpE3EHTALUH.

Osnanenune METOJaMHU HAy4YyHOTO IIO3HAHUS,
MCTIOJIb3yEMBIMHU MPU OMOJIOTUYECKUX HCCISIOBAHUSX, B
Ipolecce  BBINOJHEHHs  J1aOOpaTOPHBIX pabort
«TexHuka MUKpocKonupoBanusi» U «CpaBHEeHUE
CTPOEHHUSI KJIIETOK pacTE€HHWH, >XUBOTHBIX, I'PUOOB HU
OakTepwii 1TOJ  MHUKpPO- CKOIIOM Ha  TOTOBBIX
MUKpOIIpEenaparax U UX OIUCAHUE.

Pa3BuTHe mMO3HABATEIBLHOrO MHTEpPECAa K M3YUYEHUIO
Ouosiorud B Hpolecce HU3YyYEHHs JIOTOJIHUTEIBHOTO
MaTtepuasia yueOHuKa

[IpoaykTuBHOE 0OLIEHNE U B3aUMOCHCTBHUE B ITpOLIECcCe
COBMECTHOH y4eOHOW NESATETHLHOCTH C YUETOM MO3UIIHIA
JPYTUX YYaCTHUKOB JAEATEIbHOCTH INPH OOCYXKIECHUH
BOIIPOCOB MUTOTHYECKOI'O JEJIEHUS KIETKH.
CamocrosTrenbHas — MHPOPMALMOHHO-TI03HABATEIbHAS
JeSITENIbHOCTD C pa3IU4YHBIMU HUCTOYHUKAMU
nHpopmanud 00 OCOOCHHOCTSIX KIETOYHOTO ILHUKIA Y
pPa3IUYHbIX OPraHU3MOB, €€ KPUTHYECKas OLEHKa U
UHTEPIIpETALMSL.

dopmupoBaHue COOCTBEHHOM MO3UIUU 110 OTHOLIECHUIO
K Onosyornueckoit MH(GopMaIu, MoJryyaeMoi U3 pa3HbIxX
HMCTOYHUKOB.

Pa3BuTHe 1O3HABATENBLHOIO MHTEpPECAa K M3YUEHUIO
OMOJOTMM B IMPOLIECCE H3YYEHHUS JIOMOJHUTEIBHOTO
MaTepuaga yueOHuKa

Opranu3MeHHbBIN
YPOBEHb
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OmnpenesieHne OCHOBOIOJIAraloIINX TOHATHH.
I[IpoaykTuBHOE OOILIEHHE W B3aUMOJICHCTBUE B
MPOIIECCE COBMECTHOW Y4Ye€OHOW IEATEeIILHOCTH C
YYETOM TIIO3ULMU  APYTUX  YYACTHUKOB  IIpU
00CYXJIEHUH  MPOLIECCOB  KU3HENEATEILHOCTH
OpPraHU3MOB.

CamocTrosiTenbHast HH(OpPMaIMOHHO-
HO3HAaBaTelbHasl JCIATEIIBHOCTh C Pa3JIMYHbIMUA
WCTOYHUKAMU HHpopManuu, €€ KpUTHYecKas
OLICHKA U UHTEPIIpETALIUSIL.

dopmupoBanne  COOCTBEHHOW  TO3WUIUU  TIO
OTHOIIIEHUIO K OHoJIorn4ecko uHGpOpMaluu,
NoJIlydaeMOW M3 pPa3HbIX HMCTOYHUKOB. Pa3Butme
MMO3HABATEJILHOTO UHTEpPeca K U3yUEHHUIOONOIOTUU
B IPOLIECCE U3YUYEHMS JTOTIOJTHUTEIIbHOrOMAaTepraa
yueOHHKaA.

OuenuBaHue poau OHOJOTMYECKUX OTKPBITUH U
COBPEMEHHBIX HUCCJIEJIOBAHUN B PA3BUTUU HAYKHU U
B IIPAKTUYECKON JEATEIBHOCTH JIFOAEH, CBI3aHHOU
C MEIULIMHOM.




OneHuBaHME  IIPAKTUYECKOIO M A3THYECKOIO
3HAUYEHUsI  COBPEMEHHBIX  MCCJIEIOBAHUU B
OHMOJIOTUM, METULIMHE, SKOJIOTUH U JIP.

AHanu3 ¥ UCHOJIb30BaHUE B PEIICHUM YUYEOHBIX U
HUCCIIENOBATENIbCKUX  3ajad  uH(pOpMaUuUd O
COBPEMEHHBIX  HCCJIEJOBaHUSIX B  OHOJIOTHH,
MEJIMLIMHE UIKOJIOT M.

Hcnonp3oBanue mpUOOPETEHHBIX KOMIIETEHIIMHI B
IIPAKTUYECKON JIEATEJIBHOCTU U IIOBCEIHEBHOU
JKU3HMU 1711 (GOPMHUPOBAHUS OIBITA JIEATEIHLHOCTH,
MpEeaIECTBYIONIEH mpodeccunoHaIbHOM.

Pentenue Omosormyeckux (reHETHYECKHUX) 3aiad.
Pa3BuTue no3sHaBaTesbHOIO MHTEPECA K U3YUYECHUIO
OMOJIOTHUM B IPOLIECCE U3YUEHUS IOTIOJIHUTEIILHOTO
MaTtepuaja yueOHuKa.

CaMOCTOATENbHBIII ~ KOHTPOJIb W  KOPPEKUHUs
yueOHON AeATEIIPHOCTH C WCIOJb30BAaHUEM BCEX
BO3MOYHBIX pecypcoB JUIsL JIOCTHXKEHUS
IIOCTABJICHHBIX LEJIEM U pealu3aliyd IUJIAHOB
J1IeATEIbHOCTH.

JleMoHcTpanus HaBBIKOB IO3HABATEIbHOMN
pednexcum. I[IponyktuBHOE oOmieHue u
B3aHMMO/JIEMCTBHE B IIPOLIECCE COBMECTHON yueOHOMU
JIEATEIbHOCTH C  YYETOM TMO3ULHUUA  JIPYyrux
YYaCTHUKOB JI€ATEIIbHOCTH.

JlemoHncTpauus BJIAJCHUS SI3BIKOBBIMU
CpelICTBaAMHU. YBepeHHoe HCII0JIb30BaHHE
OMOJIOTUYECKON  TEPMHHOJIOTMM B  mpeaeiax
N3y4YE€HHOI'O MaTepuaia TEMBI.

I[IpoaykTuBHOE OOILIEHHME U B3aUMOJICHCTBUE B
MPOIECCE COBMECTHOW Y4Ye€OHOW IEATEeIILHOCTH C
YU4ETOMIIO3UILIUN IPYTUX YYACTHUKOB.
dopmupoBanne  COOCTBEHHOW  TO3WUIUU  TIO
OTHOIIIEHUIO K OHoJIorTM4ecKod uHGOopMaluu,
MOJIy4a€MOMU U3 Pa3HbIX HCTOYHUKOB.
HUcnonp3zoBanue cpencte HMKT B pemenun
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX u
OpraHh3allMOHHBIX3a/a4.

OBnazeHne MeToJaMHM  HAy4YHOTO  ITO3HaAHWU,

HUCMOJIb3yEMbIMU npu OHMONOTUYECKUX
UCCIIENOBAHUAX B  TIPOIIECCE€  BBIMOJHEHUS
1abOpaTOPHBIX paboT. Pa3zButne - ymenus
OOBSCHSITH pe3yabTaThl OHMOJIOTUYECKUX
SKCIIEPUMEHTOB.

Penrenne Ononoruueckux 3aaad.

Pa3Butre no3zHaBaTeIpHOIO MHTEPECA K U3YUEHUIO
OHOJIOTMH B NPOLECCE U3YUEHUSI TOTOJIHUTEIBHOTO
MaTepualia yueOHHKa.

TemaTn4yeckoe nuiannposanne 11 kiaace

Paznen, tema

K-Bo
9aCcoB

OcHoBHbIEe BU/bI y4eOHOH 1eATeJbHOCTH
o0yuyawmuxcst




[TonmynsiuroHHoO-
BHUIOBOI YPOBEHb
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CamocTrosiTelbHOE ~ OMNpeAeNieHne  ILedu  ydeOHOM
JIeATEIbHOCTH M COCTaBIIEHUE €€ IIaHa.

Onpeoenenue 0CHOBONONG2AIOWUX NOHAMUU. BUJ,
KpPUTEpUU BHJA, apeai, MOIMMYJsus, POKIAAeMOCTb,
CMEPTHOCTb, IIOKA3aTelIM CTPYKTYpbl IOMYJISALUH,
IJIOTHOCTb, YUCIIEHHOCTb.

[TpoxykTHBHOE OOIIEHNE U B3aUMOICHCTBHE BITPOIIECCEe
COBMECTHOH y4eOHOH ACATEIHHOCTH C YUETOM TO3UIIUN
JIPYTUX YYaCTHUKOB JEATEIBHOCTH IPH OOCYKICHUU
COBPEMEHHBIX IPEJICTaBICHHM O BUIAE M  €ro
HOMYJISIUOHHON  CTpyKType. OBlajeHHe MeToAaMHU
Hay4HOI'0 MTO3HAHMS, HCIOJIb3yEeMbIMU npu
OMOJIOTMYECKUX  HCCIEIOBAaHMIX, B  Ipolecce
BBIMIOJTHEHUST J1TabopatopHoi paboThl  «BblsiBeHue
IIPUCIIOCOOIEHUI OPraHU3MOB K BJIMSHUIO PA3IMYHbIX
9KOJIOTUYECKHUX bakTopoB». PazBurue
[I03HABATEJILHOIO MHTEpeca K M3Y4YEHHMIO OMOJIOrMM B
Ipollecce U3Y4YEHUs JIONOJIHUTEJIbHOIO MaTepuala
yueOHUKa

Onpeoenenue OCHOBONONA2ATOUWUX NOHAMULL:
HBOJIIOLIMSI, TEOpUsl 3BOIOLMHU JlapBuHA, ABMXKYLIHE
CHUJBI  DBOJIONMHM  (M3MEHYMBOCTh, Oopnba  3a
CYILECTBOBaHHE, ECTECTBEHHBIN OTOOP), CHHTETHUECKAs
TEOPHUS IBOJIIOLINH.

[IponykTrBHOE OOIICHWE W  B3aWMOJCHCTBHE B
MPOLIECCE COBMECTHOW y4eOHOW JeATeIbHOCTH C
y4€TOM MO3ULMUM JAPYruX YYaCTHUKOB JIE€ATEIbHOCTH
npu 00CYXKIEeHUHN OCHOBHBIX MOJIOKEHUN
ABOJIOIMOHHON Teopun Y. JlapBUHA M TOJOKEHUU
CUHTETHYECKON TEOPUH IBOJIIOLINH.

CamocrosTenpHas ~ MH(OPMAIMOHHO-TIO3HABATENIbHAS
JESITEIBHOCTD c pa3INYHbIMU MCTOYHUKAMU
MHpOpMALIUU O pa3BUTUM DBOJIIOLMOHHBIX UJEH, €€
KpUTHYECKas OLIEHKa U uHTepnperanus. DopMupoBaHue
COOCTBEHHOM  MO3MIMM 1O  OTHOIIEHHIO K
Ouosorn4yeckoil HPOpMaLK, NOITy4aeMON U3 Pa3HBIX
HMCTOYHUKOB.

Hcnone3oBanne  cpeactB  WUKT B pemenun
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "
OpPraHM3allMOHHBIX 3aJa4, CBS3aHHBIX C H3YYCHHEM
muyHoctd Y. JlapBuHa Kak Y4Y€HOrO-MCCIEHOBATEIA.
Pa3BuTe NO3HABATENBLHOIO MHTEpPECA K HU3YYEHHUIO
OMOJOTMM B Tpollecce H3YYEHHs JOMOJHUTEIHHOTO
MaTepuana yueOHuKa

Onpeoenenue OCHOBONONAAIOUWUX NOHAMUU.
SJIEMEHTapHbIe (PAKTOPHI 3BONIONMU: MYTAI[MOHHBIN
MpOLIECC, TOMYJALUOHHBIE BOJHBI, JAped( TeHoB,
W30JISILIMSL.

Pemenne Ouonormuyeckux 3ajady Ha I[PUMEHEHUE
3akoHa Xapau—BaiinOepra.

Pa3BuTHe mMO3HABATEIHLHOrO MHTEpPECa K HU3YYEHHUIO
OMOJIOTMM B TMpOIECCE M3YYEHHUS JOMOJHUTEIHLHOTO
MaTepuasna yueOHHKa

OmnpeneneHre OCHOBOMNOJATAOMIUX TOHIATUN: (OPMBI
€CTECTBEHHOI'O otOopa: JIBHKYIIMM,




CTAOMITM3UPYIOIIMHH, TU3PYNTUBHBIN (pa3phIBAIOIIHIN).
[IponykTuBHOE OOIICHWE W  B3aUMOJICUCTBHE B
MPOIIECCE COBMECTHOW y4eOHOH MEATEeIhbHOCTH C
y4€TOM TO3UIHUN JAPYrUX YYaCTHUKOB JIEATEIbHOCTU
npu 0OCYXJIEHUU BIIMSIHUS €CTECTBEHHOTO O0TOOpa Ha
reHodona mnomyisnuii. Pa3BuTHe MO3HABATENBHOTO
HWHTEpeca K U3YUCHHUIO OMOJIOTHH B MPOIIECCE N3YUCHHUS
JIOTIOTHUTEIILHOTO MaTepuasa yueOHuKa

Onpeodenenue OCHOBONONALAIOWSUX noHAMUU:
MaKpO3BOJIOIUSA, MHKPOIBOJIOIMUS,  JIMBEPICHIIHS,
PENpOAYKTUBHAS HA30JIALHA, BHI000pa3oBaHue

(reorpaduueckoe, FKOJOTUUECKOE), KOHBEPTCHITHS.
[IponykTrBHOE OOIICHWE W  B3aWMOJCHCTBHE B
MPOLIECCE COBMECTHOW y4eOHOM JeATeIbHOCTH C
y4€TOM MO3ULUH JIPYIrUX YYaCTHUKOB JIEATEIBHOCTH
npu 00CYKICHUH IIPOLIECCOB MakKpo- u
MHUKPOIBOIIOLNH.

Onpeoenenue OCHOBONONA2ATOUWUX NOHAMULL:
MaKpO3BOJIIOLUS, MHUKPOIBOJIOLUS, JAUBEPreHIINS,
penpoyKTUBHAS M30JIs1LHUs, BUJI000pa3oBaHue
(reorpaduueckoe, IKOJIOTHIECKOE), KOHBEPTSHITHSL.
[IponykTuBHOE OOIIEHHME W  B3aMMOJCHCTBHE B
MPOIIECCE COBMECTHOW Y4E€OHOW JAESTENBbHOCTH C
y4€TOM MO3ULUN JPYrUX YYACTHUKOB JESATEIbHOCTH
pu 00CYXIICHUH IIPOLIECCOB MakKpo- u
MHUKPO3BOIIOLUH.

CamocrosiTenbHass MH()OPMAIIMOHHO-TTO3HABATEIBHAS
JIeATEIbHOCTh c pa3InYHBIMU VMCTOYHUKAMU
uHpopmanun o ¢opmMax BuAooOpa3zoBaHUs, €€
KpUTHYECKAs OILICHKA U WUHTEPIPETALINS.
dopmupoBaHUE COOCTBEHHOM MMO3ULIUMHU 10 OTHOIIEHHUIO
K Ouonornueckoi wuH(pOpMAIMM, MOJydyaeMol U3
pa3HbIX UCTOYHUKOB.

Pa3BuTHe MO3HABATENBLHOIO MHTEpPECA K HU3YYEHHIO
OMoNOrMM B Tpoliecce H3YYEHUS JOMOJHUTEIHHOIO
MmarepHaia yueOHuKa

Onpeoenenue OCHOBONONA2ATOWUX NOHAMULL.
HaMpaBJIeHUsl HBOJIONMU: OHOJOTMYECKHH Iporpecc,
Oounosoruueckuii perpecc, apoMmopd o3, HAN0A AN TAIKS,
JlereHeparus.

[IponykTuBHOE OOIIEHME W  B3aUMOJICUCTBHE B
nporecce COBMECTHOM y4eOHOW JIeATENIbHOCTH ¢
y4€TOM TO3UIMKM JPYrUX YYaCTHUKOB JESTEIbHOCTH
pu 00CyX/IeHUH HaIpaBJICHUN IBOJIIOIIUH.
CamocrosiTenpHass  MH()OpPMAITMOHHO-TIO3HABATEIbHAS
JIESTENIBHOCTD c pa3IM4YHBIMU HUCTOYHUKAMHU
uHpOpMallUM O JIOKa3aTeNbCTBaX dSBOJIONUHU, €&
KpUTHYECKAS OILICHKA u MHTEPIIPETALINS.
dopmupoBaHUE COOCTBEHHOM MO3ULIUHU 10 OTHOIIEHHUIO
K Ouonornueckoi wuH(pOpMAIMM, MOJydyaeMoll U3
Pa3HbIX UCTOYHUKOB.

Hcnons3oBanne cpeactB  UKT B pemenun
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX u
OpraHM3allMOHHBIX 3aj]a4, CBS3aHHBIX C H3YYEHHEM
OCHOBHBIX HaIlpaBJIEHUH 3BOJIIOIUH.




Pa3BuTre moO3HABATENBFHOrO HHTEpECa K H3YYEHHIO
Ouonorun B MpOLECCe H3YYCHHS JOMOJTHHUTEIHHOTO
Marepuaia yaeOHuKa

Onpeoenenue OCHOBONONIA2AIOUUX NOHAMUIL:
CHUCTEMAaTHKa, 6I/IHOMI/IHaJIBHOC Ha3BaHMUC,
CHCTEMaTHUECKHE KaTeropuy: THII, OTHeN, KJacc,
OTpsiI, OPSIIOK, CEMEHCTBO, POJI, BH/L.

[lponykTuBHOE oOOIIEHHME W  B3aMMOJICHCTBHE B
MPOIIECCE COBMECTHOW y4eOHOW MeATeIhbHOCTH C
y4€TOM MO3MLUI JPYruX yYaCTHHKOB JAEATEIHLHOCTH
npu  OOCYXIEHMHM  TPUHIMIIOB  KiAacCH(pUKaUu
OpTraHHU3MOB.

Pa3BuTHe MO3HABATENILHOIO HMHTEpECa K H3YYCHHIO
OuoJorMM B TPOLECCe H3YYCHHS JOMOTHHUTEIHHOTO
Marepuaia yaeOHuKa

OKOCUCTEMHBII
YPOBEHB

48

CaMmocTrosiTelbHOE ~ OIpeleleHue Lenu  yuyeOHOMU
JeSITEIbHOCTH U COCTaBIICHHE €€ IJIaHa.

Onpeodenenue ocHOBONONAAIOWUX NOHAMUL:  CPela
o0uTaHus, SKOJOTHYeCKHe (aKTOpsl (aOMOTHUYECKHE,
OMOTHYECKHE, AaHTPOIOIEeHHbIE, JUMHUTHUPYIOIINE),
TOJNIEPAaHTHOCTh,  3aKOH  MHHHMYMA,  IPAaBHJIO
TOJIEPAaHTHOCTH, afanTtanus. [IpogykTuBHoe oOLIeHE U
B3aMMOJICIICTBHE B IPOLIECCE COBMECTHOM YyueOHOM
JeSATEIBHOCTH C YyYETOM MO3MLUN APYrMX YYaCTHHUKOB
JeSATEIILHOCTH npu 00CyXJIeHUH BIIMSTHUS
HKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MBbI.
CamocrosiTenbHass  MH()OPMAIMOHHO-TTO3HABATEIBHAS
JEATEeNbHOCT € pa3IMYHBIMH  HUCTOYHMKAMHU
uH(pOpMallUd O MPUCIOCOONEHUSIX OpPraHU3MOB K
JEMCTBUIO PA3JIMYHBIX HKOJOTHMYECKUX (hakTopoB, eé
KpUTHYECKast OIICHKA U MHTEPIIPETAIIHSI.
dopmupoBaHre COOCTBEHHOM MO3ULINHU 110 OTHOIIEHUIO
K Owmosiormueckoil uHMOpMaIMK, TMOJydaeMoOd U3
pa3HbIX HCTOYHHUKOB.

PazBuTne mo3HaBAaTENBPHOTO WHTEpPECa K HW3YUEHUIO
OMOJIOTUM B TMPOLECCE M3YYEHHUS JOMOJHUTEIHHOTO
MaTepuasna yueOHHuKa

Onpeodenenue OCHOBONONA2AIOUIUX NOHAMUIL
OonoTnueckoe cooOlIIecTBO (OMOIEHO3), AKOCHUCTEMA,
OuoreoneHos, 6uoror, HCKYCCTBEHHbIE
(aHTpOIIOTE€HHBIE) HKOCUCTEMBI: arpoOMOIIeHO3,
HKOCHUCTEMA TOPO/Ia, TOPOJICKOM maHamadr.
[IponyktuBHOE OOIEHWE W  B3aUMOJCHCTBHE B
MPOIIECCE COBMECTHOM yueOHOMU IeITETHHOCTH C YIETOM
MO3WIUK APYTrHUX YYACTHUKOB JEATEIILHOCTH TIPU
CpPaBHMBAaHMUHM  €CTECTBEHHBIX U  HMCKYCCTBEHHBIX
HKOCHCTEM, TIPOOIIEM 3arps3HEHUST aTMOCQEPHI.
CamocrosaTenbHas  MH(OPMAIIMOHHO-TIO3HABATEIbHAS
NEeSTeTPHOCTh € pa3IMYHBIMH  HMCTOYHHKAMH
uHpopManuu 00 SKOJIOTHYECKUX coolmiecTBax, €€
KpUTHYECKast OIICHKA W MHTEPIIPETAIINS.
dopmupoBaHre COOCTBEHHOM MO3HUIIMHU 110 OTHOIIEHUIO
K Owmosiormueckol uWH(MOpMAIMK, TOJydaeMOd U3
pasHbBIX HMCTOYHUKOB. Pa3BuTHE MO3HABATEIHLHOTO




MHTEpeca K U3YyUeHHIO OMOJIOTHH B MPOIIECCe N3YUECHHUS
JIOTIOTHUTETIFHOTO MaTepuasna yueOHuKa

Onpeodenenue OCHOBONONALAIOUUX noHsImulL.
HEUTpaIH3M, CUMOHN03 (MyTyanusm,
MIPOTOKOOMEPAIHsI, KOMMEHCAIIN3M, HaXJICOHUIECTBO,
KBapTHPAHTCTBO, napasuTH3M), XUIHAYECTBO,

aHTHOMO03 (aMEHCcaIN3M, aJUIeNIONATHs, KOHKYPEHIINS),
TePPUTOPUATBHOCTD, JKOJIOTHMYECKas HUIIA, 3aKOH
KOHKYPEHTHOT'O UCKIIFOUECHHSI.

[IponykTuBHOE OOIICHME UM  B3aUMOJICHCTBHE B
MpoOIIeCCe COBMECTHOM Y4eOHOM JAESTENbHOCTH C
y4ETOM TO3UIUH JIPYTrUX YYACTHUKOB JCSATEIHHOCTH
npu 00CYKIeHUN THUIIOB B3aMMOOTHOILICHUI
OpPraHrU3MOB B DKOCHUCTEMAX.

OBnaaeHue METOdaMH Hay4HOI'O IMO3HAHMUS,
UCIOJIb3YEMBIMU TIPU OMOJIOTMUYECKUX HCCIIeTIOBAHUSAX,
B IIPOIIECCE BBINMOJIHEHUsI JabOpaTOpHON PpaboTHI
«V3yueHne SKOJOTMYECKOW HUIIM Yy Pa3HBIX BHUJIOB
pacTeHun».

PasBurtue YMEHHUS 00BACHATH pe3ynbTaThl
OMOJIOTUYECKHUX IKCIIEPUMEHTOB.

Pa3BuTHe mMO3HABATENHLHOTO MHTEpPECa K HU3YYCHHUIO
OMOJIOTUM B TPOIECCE HM3YUYCHUs] TOTMOIHUTEITHLHOTO
MaTepuaina yueOHuKa

OnpedeneHue 0CHOBONONALAIOWUX NOHAMULL: BUIAOBAs
CTPYKTYpa, IPOCTPAHCTBEHHASI CTPYKTYypa cOOOIIEeCTBa,
Tpoduyeckas CTPYKTypa, MHUILEBasl IeNb, MHUIIEBas
CEeTh, SAPYCHOCTb, aBTOTPO(DBHI, reTepoTpodBbl,
MIPOIYIIEHTHI, KOHCYMEHTHI, pPEeIaYyLICHTHI.
[IponykTBHOE OOIIEHHE W  B3aMMOJCHCTBHE B
MPOIIECCe COBMECTHOW YYE€OHOW JAESTENBHOCTH C
Y4€TOM MO3ULUN JPYrUX YYACTHUKOB JESATEIBHOCTH
MIpU OOCYKJIEHUH PA3IMYHBIX CTPYKTYP IKOCUCTEM.
OBnaaeHnue METOAaMH Hay4HOI'0 MMO3HAHUS,
WCIIOJIB3YEMBIMH TPU OMOJOTUYECKUX HCCIICIOBAHMSIX,
B TIpOIlECCe BBHIMOTHEHHUS TabOpPaTOpHON PpabOTHI
«Onucanyue YKOCUCTEM CBOCH MECTHOCTH Y.

Pa3Butre mno3HaBaTEIbHOTO HWHTEpPECa K H3YUYECHHIO
OWOoJIOTUM B TIPOIECCE HM3YUECHUs JOTIOIHUTEITHLHOTO
MaTepuasna yueOHuKa
OnpedeneHueocHo80N0NA2aOWUX NOHAMUIL
MUIIeBas LeMb: ACTPUTHAs, MAcTOUIHAS; MHpaMUA:
yucesn, OWoMacc, PHEPTUHu; MPABUIIO DKOJIOTHIECCKOM
MAPaAMU/IBI.

[IponykTuBHOE OOIIEHWE W B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOW y4eOHOW JeATeThHOCTH C
Y4E€TOM TO3UIMN JPYrUX YYaCTHUKOB JACSITEIHHOCTU
npu OOCYKICHHHM THUIIEBBIX CBS3€H B Pa3IUYHBIX
DKOCUCTEMAX.

CamocrosiTenbHass WH(OPMAIMOHHO-TIO3HABATEIbHAS
JIeSITEIbHOCTD c Pa3ITUYHBIMHU HCTOYHHUKAMH
uH(popManuu 00 OCOOEHHOCTSX MUIIEBBIX CBsI3ed B
Pa3IMYHBIX DKOCHUCTEMAaxX, €€ KpUTHUYECKas OIEHKa W
UHTEpIpeTalus. dopMupoBaHue COOCTBEHHOI
MO3WIIMKM IO  OTHOIIEHHID K  OHOJOrHYecKoi




nH(pOopMaLnH, MOJydaeMOn U3 Pa3HbIX HICTOYHHUKOB.
Ucnonb3oBanne  cpeacte  HWKT B pemeHun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3alMOHHBIX 33]1a4.

Pemenne Owuosorndyeckux 3agady Ha TNPUMEHEHHE
HKOJIOTMUYECKUX 3aKOHOMEPHOCTEH (IpaBui).

Pa3BuTHe MO3HABATENBLHOIO MHTEpPECA K HU3YYEHHUIO
OMoNOrMK B Tpollecce H3YYEHHs JOMOJHUTEIHHOIO
Marepuaia yaeOHuKa

Onpeoenenue OCHOBONONA2AIOWUX NOHAMULL: TIOTOK:
BELIECTBA, SHEPIruy; OuoreHHbIC JJIEMEHTHI,
MaKkpOTpoQHbIE BEIIECTBA, MUKPOTPO(HBIE BEIIECTBA.
[IponyktuBHOE OOIIEHWE W  B3aUMOJCHCTBUE B
MPOLIECCE COBMECTHOW y4eOHOW JesTeNIbHOCTH C
y4€TOM NO3ULUN JAPYTUX YYaCTHUKOB JESATEIbHOCTH
npu  OOCYKIACHHM  KpPyroBOpoTa  BEIIECTB |
IIPEBPALIEHMS] SHEPTUU B SKOCUCTEMAX.

Pa3Butre mno3HaBaTENbHOTO HHTEpPECAa K H3YUYECHHIO
OMOJIOrMM B MpoOLIEcCEe H3YUYEHHs JOIMOJIHUTEIHHOIO
MaTepuasna yueOHHuKa

Onpeoenenue OCHOBONONA2ATOWUX NOHAMUIL.
CyKIeccusi, o011ee IbIXaHue coo0IecTBa, IepBUYHAS U
BTOpUYHAs CYKILIECCUU.

[IponyktuBHOE OOLIEHHE U  B3aUMOJCHCTBUE B
MPOIIECCE COBMECTHOW YYE€OHOW JAESTENBHOCTH C
y4€TOM NO3ULUNA APYTUX YYACTHUKOB ACSATEIBHOCTH.
OBnanenue METOJaMHu HAy4yHOTO [IO3HAHUS,
UCIOJIb3YEMBIMU TIPU OMOJIOTHUYECKUX HCCIIeTIOBAHUSAX,
B TIpPOIECCE BBIMOJIHEHUsI JabopaTOpHON paboThHI

«MopenupoBaHue CTPYKTYD u IIPOLIECCOB,
NPOUCXOIIMIMX B  JKOCHUCTeMax (Ha  Tmpumepe
aKBapuyMma)».

PazButne YMEHUs OOBSICHATH pe3yabTATHI

OMOJIOTMYECKHUX IKCIIEPUMEHTOB.

Pa3BuTHe MO3HABATEIHLHOTO HMHTEpPECa K W3YYCHHUIO
OMoNOTHH B Tpollecce H3YYEHHs TOMOTHHUTEIHHOTO
Marepuaia ydeOHnKa

buocdepnslit ypoBeHb

29

CamocTosATenbHOE — ONpelesieHue el  y4eOHOH
NIeATeIbHOCTH U COCTaBJICHHE € TUIaHa.

Onpeodenenue OCHOBONONA2AIOUIUX NOHAMUIL
ouocdepa, Hoocepa, KUBOE BEIIECTBO, OMOTEHHOE
BEILECTBO, OMOKOCHOE BELIECTBO.

[IponyktuBHOE OOIIEHHME W  B3aUMOJEHCTBHE B
IpOLIECCE COBMECTHOM Yy4eOHOHM JeSATEIbHOCTH C
y4€TOM TO3UIHK JPYTrUX YYACTHHUKOB JESITEIHHOCTH
pu 00CYXKJIEHUH CTPYKTYPBI M I'paHUIIbI Onochepsl.
CamoctosiTennsHast ~ MH(OPMAIMOHHO-TIO3HABATEIIHAS
JIeSATeNIbHOCTh c Pa3IMUHBIMU MCTOYHUKAMU
uHpopmaumu o6 ydyenun B. WM. Bepnaackoro o
ouocdepe, ponu yenoBeka B U3MEHEHUN Ouocdepsl, e
KpHUTHYECKAs OLIEHKA U WHTepIpeTanus. DopMupoBaHue
COOCTBEHHOM MO3ZUIMH 10 OTHOILIEHUIO K OMOIOTHYEeCKON
uHpOpMaIMHY, TOIy4aeMOW W3 pa3HBIX HMCTOYHHKOB.
Pa3BuTHe MO3HABAaTENBHOTO HMHTEpPeca K H3YYEHUIO




OMOJOTMH B TPOLECCE H3YYEHUS JONOTHUTEIHHOIO
Marepuaia ydcOHuKa

Onpeoenenue OCHOBONONALATOWUX NOHAMUU
OMOreOXMMHYECKUH  LHUKJI, 3aKOH  TIJI00aJbHOro
3aMBIKaHUs ~ OMOTCOXMMHYECKOTO  KPYroBOpoTa B
ounocdepe.

[IponyktuBHOE OOIIEHWE W  B3aUMOJCIHCTBUE B
MPOLIECCE COBMECTHOW y4eOHOM JesATENIbHOCTH C
y4€TOM NO3ULUN JAPYTUX YYaCTHUKOB JESATEIbHOCTH
pu 00CYKJICHHHM KPYrOBOPOTOB BEIIECTB B OHocdepe.
CamocrosiTenbHass  MH()OPMAIIMOHHO-TTO3HABATEIbHAS
JIESITEIIbHOCTD C  pa3IUYHBIMU UCTOYHUKAMU
uHpopMauid O OMOTCOXMMHYECKOM KpPYTrOBOPOTE
BellecTB B Ouocdepe, e€ KpuTHUecKas OLIEHKA H
UHTEpIpeTalus.

dopmupoBaHUE COOCTBEHHOM MO3UIIUU IO OTHOIICHUIO
K Owosorumdeckod wuH(OpMaMK, TOIy9aeMol u3
pa3HbIX MCTOYHUKOB.

Pa3BuTHe MO3HABATENBLHOrO MHTEpPECA K HU3YYEHHUIO
OuoNorMK B Tpollecce H3Y4YEHHs OMOJHUTEIHHOTO
MaTepuaia yueOHuKa

Onpeoenenue OCHOBONONA2AIOWUX NOHAMULL:
dbopmarust VMcya, nepBuyHbIi OyJIbOH, METAaHOTCHHBIC
apxeu.

[IponykTrBHOE OOIICHWE W  B3aWMOJCHCTBHE B
MPOLIECCE COBMECTHOW y4eOHOW JeATeIbHOCTH C
y4€TOM TO3UIUN JPYruX YYaCTHUKOB JESATEIHLHOCTH
npu oOCYXKIEHHH TpoOsieM 3BONIOIUU Onochepsl u
pOJIM YEJIOBEKA B HEM.

CamocrtosiTenbHass  MH(DOPMAIIMOHHO-TIO3HABATENbHAS
JIeSITEIIbHOCTD C  pa3IMYHBIMH  HUCTOYHUKAMHU
uHpopmanuu o0 BoJtoIH Onocdepsl, e€ KpuTHIecKas
OIICHKA U UHTEPIpETaIHsl.

dopmupoBaHUE COOCTBEHHOM MO3UIIMHU 0 OTHOIIEHHUIO
K Owmosiormueckoi uH(MOpMaIMK, TMOTydaeMod U3
pa3HbIX HMCTOYHHMKOB. Pa3BUTHE TO3HABATEIHLHOTO
MHTEpeca K U3Yy4eHHIO OMOJIOTHH B MPOIIECCE N3YUEHMUS
JOTIOTHUTETTFHOTO MaTepuana yueOHuKa

Onpeoenenue OCHOBONONA2AIOWJUX NOHAMUIL
KpealHOHU3M, THUIOTE3a CTAlMOHAPHOIO COCTOSHUA,
TUIOTE3a CAMOIPOU3BOJIBHOIO 3apOXKACHUS KU3HH,
TUMOTE3a TAHCIEPMUH, THUIOTe3a OWOXUMUYECKOM
ABOJTIOIMH, abnorenes, runoteza PHK-mupa.
[IponykTrBHOE OOIIEHWE W  B3aWMOJCHCTBHE B
MPOIIECCe COBMECTHOW YYEeOHOW JCSATENHHOCTH C
y4€TOM TO3UIMHI JAPYrUX YYaCTHUKOB JIEATEIHHOCTH
MpU 0OCYXJCHUU TUIIOTE3 MPOUCXOKICHUS KU3HU Ha
3emuie.

CamocrositenbHass  MH()OpPMAIMOHHO-TIO3HABATEIbHAS
JIeATETbHOCTh C  pa3IUYHBIMH  HWCTOYHUKAMU
nH(pOpMaIUK O MPOUCXOKIACHUU KU3HHU Ha 3emie, e&
KpUTHYECKasl OIlEHKA U MHTEPIPETaIlHs.

Onpeoenenue ocCHO8ONONALAIOWUX NOHAMULL: FOH, IPA,
Mepuoj, »HMoXa, Karapxeil, apxeil, MNpoTepO3oH,
(dhaHepo30ii, maneo30i, Me30301, KaliHO30M, KeMOpHH,




OpPAOBUK, CHUIYp, I€BOH, KapOOH, NepMb, TpHac, 0pa,
MeJ, TaJIEOTeH, HEOIeH, AaHTPOINOIEH, TOJIOLEH.
[IponykTrBHOE OOIICHWE W  B3aWMOJCHCTBHE B
porecce COBMECTHOW y4eOHOW JIeATEeNIbHOCTH C
y4€TOM MO3ULUN JIPYIrUX YYaCTHUKOB JEATEIBHOCTH
pu 00CYXJIeHUH POOIeM BOSHUKHOBEHUS U Pa3BUTUS
JKU3HU Ha 3eMIIe.

CamocrosrenbHas  MH(OPMAIIMOHHO-TI03HABATEIIbHAS
JIeATEIILHOCTh c pa3IMYHBIMU HMCTOYHUKAMU
uHpopMaluu 00 OCHOBHBIX JTalax SBOJIIOLUHU
OpraHMYecKoro Mupa Ha 3emiie, €€ KpUTHUYECKas
OLICHKA U NHTEPIIpEeTaLysl.

dopmupoBaHUE COOCTBEHHOM MMO3ULIUU 10 OTHOIIEHUIO
K Ouonornueckoi HH(pOpMAIMM, MOJydyaeMol U3
Pa3HBIX UICTOYHUKOB.

Pa3BuTe NO3HABATENBHOIO HMHTEpPECA K HU3YYECHHUIO
OMOJIOrMM B MpOLIECCEe H3YUYEHHS JOIMOJIHUTEIBHOIO
Mmarepuaia yueOHuKa

Onpeodenenue OCHOB0NONA2AIOWUX NOHAMUI:
aHTpororeHe3, uenoBek pazymublii (Homo sapiens),
aBCTPAJIONIUTEKOBBIE, JIOIA (apxaHTpomsl,
[aJICOAHTPOIBI, HEOAHTPOIbI), COLUAIBHBIE (AKTOPbI
aHTPOIIOr€HE3a (TpynoBas JIeATEIIbHOCTb,
o011eCTBEHHbII 00pa3 *KHU3HU, peub, MBIIIJICHUE), paChl
(eBpornieoniHasi, MOHTOJIOMJIHAS, aMEpUKaHOWHas,
HErpouHas, aBCTpalOUIHas), PAaCH3M.

[IponykTrBHOE OOIICHWE W  B3aWMOJCHCTBHE B
nporecce COBMECTHOW y4eOHOH JIeSATeNBbHOCTH C
Y4E€TOM MO3ULMUN JIPYrUX YYAaCTHUKOB JESATEIbHOCTH
npu 00CYXJIEHUH pacoreHesa.

CamocrosiTenbHasi  MH()OPMALMOHHO-TI03HABATENbHAS
JIeATEIbHOCTD c pa3IMYHBIMU VUCTOYHUKAMU
uHpopManuu 00 aHTpororeHese, e€ KpUTHYECKas
OLICHKA W MHTEPIpETALHSL.

dopmupoBaHUE COOCTBEHHOM MMO3UIINN IO OTHOIIEHUIO
K Ouonornueckoi wuH(pOpMALMM, MOJydyaeMoll U3
Pa3HBIX UICTOYHHUKOB.

Hcnone3oBanne  cpeactB  WUKT B pemenun
KOTHUTHUBHBIX, KOMMYHHUKaTHUBHBIX u
OpPraHM3allMOHHBIX 3a]a4, CBS3aHHBIX C H3YYCHHEM
BOITPOCOB JBOJIIOLIMH YEIOBEKA.

PasBuTre MO3HABaTENBHOIO HWHTEpECa K HU3YYCHUIO
OMOJOTMM B Tpollecce H3YYEHHs JOMOJHUTEIHHOTO
MaTepHaiia yueOHuKa

Onpeodenenue OCHOB0NONA2AIOWUX NOHAMUU.
YCTOMUYMBOE Pa3BUTHE.

[IponykTuBHOE OOIIEHWE W  B3aUMOJICUCTBHE B
nporecce COBMECTHOM y4eOHOW JIeATENIbHOCTH ¢
Y4E€TOM MO3UIUN JIPYIMX YYAaCTHUKOB JESATEIBHOCTH
npu 00CYXJIEHUH POJIM YelloBeka B Onocdepe.
CamocrosiTenbHass  MH()OPMALIMOHHO-TIO3HABATEIbHAS
JIeATEIIbHOCTD c pa3IMYHBIMU HCTOYHUKAMHU
nH(popMaluu o npodjaemMax yCTOMUHUBOIO pa3BUTHS, €€
KpUTHYECKAsl OLIEHKA U UHTEpPIPETALUs.
dopMupoBaHre COOCTBEHHON MO3UIIUN TTO OTHOIICHHIO




Marepuaia yaeOHuKa

K Ouonoruueckoit wuHbopmanuu,
pa3HbIX UCTOYHUKOB. OBlaIeHHEe METOJAaMU HAy4YHOIO
MO3HAHUS, UCIONb3YEeMBbIMH TIPU  OHOJIOTMYECKHX
UCCIICIOBAHUSX, B IPOLIECCE BBINOJIHEHUS Y4eOHO-

HCCIIEA0BATEIBCKOTO IIPOEKTa
AHTPOIIOTCHHBIX U3MEHEHUH B IIPUPOLIE».
Passurune yMEHUSA OOBSICHATH

OMOJOrHYECKUX OKCIICPUMCHTOB.
Pa3Butne mo3HaBaTEIBHOI'O HHTCpCCa K HUZYUYCHHUIO
OHOJOruu B mpouecce MH3y4YCHUS HOIOJIHHUTCIIbBHOI'O

MoJay4yaemMol U3

«Onenka

pe3yibTaThl

KasiengapHo-remarndeckoe mianuposanue 10 kiaacce (105 yacos)

Ne Pa3znes/Tema ypoka [Hata Jata
IPOBEJCHUS | IPOBEACHUS
[0 IUTaHy | 1O (akTy
Brenenne (74acoB)
1 buonorus B cucreme Hayk. COBpeMEHHbBIE HAIIPABICHUS B
onosioruu. CBsi3p OMOJIOTHH C APYTUMHU HAyKaMu
2 [IpakTrueckoe 3HaUCHHE OUOTOTUYECKUX 3HAHUM.
3 MeTo1pl Hay4yHOTr0 NM03HAaHUS B OMOJIOTUH.
JlabopaTopHas padora Ne 1 «Vcnonp30BaHue pazInyHBIX
METOZOB TPU HU3YYCHUH OUOJOTHYECKUX OOBEKTOB ( Ha
IIpUMEpE PACTCHUI)».
4 Bronornveckre cucTeMbl Kak MpeaMeT U3ydeHHsl OMOJIOTHH.
OCHOBHbBIE TPUHIMIBI OpraHU3aluu U (QYHKIIMOHUPOBAHUS
OMOJIOTMYECKHUX CHCTEM.
JlabopaTopHasi pabora Ne 2 «MexaHU3MBbI PETYIISILIUN
) buonornueckue cucteMsl pa3HbIX YPOBHEN OpraHU3aLAH.
6 BxoaHasi atMUHHCTPATUBHAS KOHTPOJIbHasi padora Nel
7 I'unoTe3bl U TeopuH, UX POJIb B POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUDA.
MouJiekyJisipHblii ypoBeHb (28 yacoB)
8 MounekynsipHble OCHOBBI )KU3HH. MaKpO3JIEMEHTHI U
MUKPO3JIEMEHTBHI.
9 Heopranuueckue Bemecra. Bozna, ee posb B )KuBOI
MIPUPOJIE.
10 | Posib MUHEPANBHBIX COJIEH B KJIIETKAaX PacTEHUM.
11 | Posib MUHEpANBHBIX COJIEHN B KJIETKaX KUBOTHBIX.
12 | Opranudeckue BELIECTBA, IOHATUE O PETYJIAPHBIX U
HEepeTryJspHbIX OMOMOINMEpax.
13 | JIunmuel, UX CTPOEHHUE.
14 O yHKIUY JUITUI0B.

JlabopaTopHas padora Ne3 «OOHapyKeHHE JTUTTHUIOB C




MTOMOIIIbIO KAY€CTBEHHON PEAKITUN.

15 VYrieBoapsl. MoHOCaxapuibl, OJIMTOCaXapuIbl U
MOJTUCaxXapu/Ibl.

16 OYHKIIMU YTIIEBOJIOB.

JlaGopaTopnas padora Ne 4 «OOHapyXxeHUE YTIEBOJOB C
MTOMOIIbIO0 KAYECTBEHHON PEaKIIHI.

17 | benku. CocTaB U CTPYKTypa OEJIKOB.

18 | DyHkuwH OENKOB.

19 | JlaGopaTtopnas pabora Ne 5 «OOHapyx)eHHE OSITKOB C
MTOMOIIbI0 KAYECTBEHHBIX PEAKLIUN».

20 | ®epMeHTHI — OMONIOTMYECKUE KaTalu3aTopbl. MexaHu3M
NecTBUS (PEPMEHTOB.

21 | JlaGopatopHas pabdora Ne 6 «/3yuenue
(hepMEeHTaTUBHOTO pacHICTICHUS IEPOKCUIA BOJOPOIA B
PaACTUTENILHBIX M KUBOTHBIX KIETKAX».

22 | Hyxneunossle kucnotsl. Ctpoenue JTHK.

23 CgoiicTBa, Mecrononoxenue, pynkuuu JJTHK.

24 | PHK: crpoenue, Buabl U QyHKIIHH.

25 | Pemenwue sieMeHTapHBIX 33J1a4 0 MOJIEKYISIpPHOW OHOJIOTHH

26 | Pemenue anemMeHTapHBIX 337a4 IO MOJIEKYJISIPHOM Onosiorun

27 | Pemenue anemMeHTapHBIX 3a7a4 10 MOJIEKYJISIPHOMN
Ouosiorum.

28 | Pemenue anemMeHTapHBIX 3a7a4 IO MOJIEKYIISIPHOM
ouosiorum.

29 | AT®: crpoenwue, GpyHKINH.

30 | BuramwuHsIL

31 | HanotexHOJIOTHY B OMOJIOTHH.

32 | HanoTtexHOJIOTHU B OMOJIOTHH.

33 | Ypok — xoudepennus «lllarn B Meaunuay». Pemenue
OMOJIOTMYECKUX 3a/1a4, CB3aHHBIX C MPAKTUYECKOH 1
Oynymiel nmpodeCcCHOHATBHON IeITeTbHOCTRIO.

34 | VYpok — koH(pepennus «lllaru B Mequniuny». Pemmenne
OMOJIOTMYECKUX 3a/1a, CB3aHHBIX C MPAKTUUYECKOH U
Oynymei mpodecCuOHATBHON IeATeTbHOCTRIO.

35 | OGoOmmenue no remMe «MoJEeKYISPHBIA YPOBEHBY.

Kuierounblii yposensb (39 yacoB)




36 | Knerka — cTpykTypHas U GyHKIMOHAIbHAS €TUHUIIA
opranusma. PazButue nuronoruu.

37 | CoBpeMeHHbIE METO/Ibl U3YUEHUS KIIETKHU.

38 | KierouHas Teopus B CBETE€ COBPEMEHHBIX JJAHHBIX O
CTpOCHUH U QYHKIMAX KJIETKU. Teopust cuMOnoreHesa.

39 | JlaGopaTopHas padora Ne 7 «TexHuka
MUKpockonupoBaHusi». Jlaboparopnass  padora Ne 8
«/3yueHue KIeToK pacTeHUH U KUBOTHBIX IO MUKPOCKOIIOM
Ha TOTOBBIX MUKpPOIPENapaTax U UX ONHUCAHUEN.

40 | OcHOBHBIE YaCTU U OpPraHoubl KieTku. CTpoeHue u
(GyHKIMN OHOJIOTUYECKUX MEMOpaH.

41 Huromnasma. Ilutockener. OpraHouibl ABUKECHUSI.

42 | Jlabopatopnass pabora Ne 9 «l3yyenue mmazmonusza u
JIETUIa3MOJIM3a B KIJIETKAX KOXKUILIBI JIyKa.

43 | Jlabopatopuass pabdora Ne 10 «J[BukeHue MUTOIUIIa3MbI B
KJIETKaX 3JI0JICH

44 | Anpo. Anpeimku. CTpoeHue U pyHKIHUHA XPOMOCOM.

45 | Pubocombl. DHIOIIa3MAaTHYECKAS CETh.

46 | Bakyomu. Kommnekc I'onbmxu. JInzocomsl.

47 | Muroxonapuu. [lnactuael. BrinroueHus.

48 | JlabopatopHasi pa6ora Ne 11 «lIpurotoBienue,
pacCMaTpuBaHUE W OIMCAaHUE MUKPOIPENApaTOB KIETOK
pacTeHun.

49 | OCHOBHbIE OTIMYUTEIBHBIE OCOOEHHOCTHU KJIETOK
npokapuoT. OTIUYUTENIbHBIE 0COOEHHOCTH KIIETOK
9yKapuoT.

50 | JlaGopaTopuas padora Ne 12 «CpaBHEHUE CTPOSHUS KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB U OaKTEpHil».

51 | O6oOuienue o reme: «CTpoeHue U PyHKIIUU OpPraHOUIOB
KIIETKI».

52 | AIMUHHCTpPATHBHAsI KOHTPOJIbHasi padora Ne2.

53 | Bupycsl — HekneTrouHas popma KU3HH.

54 | CnocoObl nepefayu BUPYCHBIX HHPEKIUN 1 MEPBI
npoUIAKTUKN BUPYCHBIX 3a00J1€BaHUi.

55 | PerpoBupycsl u Mmepsl 60pr0b1 co CITM{om. [TpuoHsr.
Bupyconorus, ee npakTHueckoe 3HaueHHUE.

56 | Knerounsiii Mertabonmu3M. @DepMEHTATUBHBIA  XapakTep
peakiuii OOMeHa BEIIeCTB.

57 | Drambl sHEpreTUYecKoro ooMeHa. AHa’ poOHOE JbIXaHHUE.

58 | Drambl sHEpreTHYEcKOro ooMeHa. A3poOHoOe JbIXaHHue




59 | ABTOTpOQBI U reTepOTPOPHI.

60 | ®orocuntes. da3nl porocuHTe3a (CBETOBAs (haza).

61 | ®orocuntes. dasnl poTocuHTE3a (TeMHOBAs (a3za).

62 | XeMOCHHTES.

63 HacnencTeennas nundopmanus u ee peaim3anus B KICTKE.
I'eneTnueckuii KOJI, €r0 CBOMCTBA.

64 | buocunTe3 6enka, peaky MaTPUYHOTO CHHTE3A.

65 | Perynsuust paGoThl reHOB U MPOILIECCOB OOMEHA BEIIECTB B
KJIETKE.

66 | ['ennas umxeHepus, TCHOMHUKA, IPOTEOMHUKA

67 Kinerounsrnii nukn: nHTepdaza u aeneHue.

68 | MuTto3, 3HaUeHHE MUTO3a, (ha3bl MUTO3A.

69 | JlabopaTopnassi paGora Ne 13 «Habmionenue muto3a B
KJIETKax  KOHYMKA  KOpellKa Jiyka Ha  TOTOBBIX
MHUKpOMpernaparax.

70 Melio3, 3Ha4YeHHE Mei03a, a3kl Meiio3a.

71 | ®opMupoBaHUE MOJOBBIX KIETOK Y IBETKOBBIX PACTCHUI U
MT03BOHOYHBIX )KUBOTHBIX. JIaGopaTopHasi paGora Ne 14
«M3yueHne cTpoeHNUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOMpenaparax.

72 | Perynsanus neneHus KJIETOK, HapYIIEHUS PEryislud Kak
npuurHa 3a0oneBaHuil. CTBOJIOBBIE KIETKHU.

73 | Ypok — koH¢pepenuus «llaru B menuuuny». Pemenue
OMOJIOTMYECKUX 3aJa4, CBS3aHHBIX C NPAKTHUYECKON H
Oyayel npodeccuoHaNIbHOM AesITeTbHOCTBIO.

74 | OGoOmenue no teme «KieTouHbIil ypOBEHbY.

Opranu3meHnHblii ypoBeHb (31 yacoB)

75 | OcobGeHHOCTH OJJTHOKJIETOUHBIX, KOJJOHHAJIBHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCHOBHBIE MPOIIECCHI,
ITPOUCXOJSIIINE B OPraHU3Me

76 | Pa3smHOXXeHME OpraHU3MOB. becronoe u mojosoe
pa3MHOXKEHHUE.

77 | JABOIHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUM.

78 | Bumsl oriogoTBOpeHHs y KHUBOTHBIX. CIIOCOObI
Pa3MHOKEHHUSI Y PACTEHMI U )KUBOTHBIX. [lapTeHOreHes.

79 | Onrtorenes. OMOpPHOHAILHOE Pa3BUTHE.

80 | IToctamOpuonansHOE pazButue. [Ipsimoe u Henpsimoe
pa3BUTHE.

81 | JXusHeHHbIe HUKIIBI PAa3HBIX TPYII OPraHU3MOB. Perymsmus

HHAUBUAYAJIBHOI'O Pa3BUTHA.




82 | OGoObmenue no teme «Pa3MHOKEHHE OPraHU3MOB.
OHTOTEHE3Y.

83 HCTOpI/IH BO3HHUKHOBCHUS U pa3BUTHUA I'CHETUKU, METOAbI
reHeTuku. I 'eHeTHYecKue TCPMUHOJIOIUA U CUMBOJIMKA.

84 | 3akonsbl HacieACTBEHHOCTH. I'. MeHens 1 ycIoBUs UX
BBIIIOIHEHUS.

85 | Llutonoruyeckne OCHOBBI 3aKOHOMEPHOCTEH HAcIeJOBaHUs.
MoHorubpuaHoe CKperuBaHue.

86 | Anamusupyrouiee ckpeuuBanue. Hemomnnoe
JTOMUHUPOBaHUE.

87 | JlabopatopHasi padora Ne 15 «CocraBiieHHE 3JIEMEHTAPHbBIX
CXEM CKPEIIHBAHUS.

88 | JluruOpuaHoe ckpeuBaHue.

89 XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. CI.IGHJ'I@HHOC
HacJICaAOBaHHUEC, KPOCCHUHI'OBED.

90 | Ompenenenue nomna. CrEnIeHHOE ¢ MTOJIOM HACJeI0BaHUE

91 | JlabopatopHass padora Ne 16 «PemnieHue reHETHUYECKUX
3a1a4 o TeMe «MOHO- U TUTHOPUTHOE CKPEIIMBAHUEY.

92 | Jlabopatopnass padora Ne 17 «PemnieHue reHETHUYECKUX
3aja4 1o teMe «CIeIIeHHOE HACIE10BaHUE.

93 | B3aumozelicTBHE aJuIeIbHBIX U HeaJIeJIbHBIX I'€HOB.

94 | I'eHeTMYECKHE OCHOBBI MHAMBHUIYAJbHOTO PA3BUTHSL.
['eneTnveckoe kapTUpOBAHUE.

95 I'enernka YCJIOBCKA, MCTOABI U3YYCHHA I'CHCTUKU YCIIOBCKA.

96 | HacnencrBeHnnsnie 3a00JIeBaHUS YEIIOBEKA, UX
MpenynpexaeHue. 3HadeHHe TeHeTHKH.

97 | Jlaboparopuasi padora Ne 18 «CocraBnenue u aHau3
POJIOCTIOBHBIX YEJIOBEKa.

98 | HenacnencrBeHHass U3BMEHUMBOCTb.
JlabopaTopunasi padora Ne 19 «I3yueHne M3MEHUYMBOCTH,
ITIOCTPOEHHE BaPUAILIMOHHOIO Ps1/1a M BAPUALIMOHHON KPUBOW.

99 | HacnexncTtBeHHas N3MEHUYMBOCTE. BUABI HAacIeICTBEHHON
U3MEHYUBOCTH.

100 | Myranuu, Buael Mytauuid. MyrareHsl, UxX BIUsSHHUE Ha
OpraHU3MBbl. DNUTEeHETHKA.

101 | JomecTtuKauus U celeKiusa. MeTo bl CEeISeKINU, UX
FeHETUYECKHE OCHOBBI.

102 | VckyccTBEeHHBII 0TOOP, €0 BUIBL.

103 | PacmupeHne reHeTH4ecKoro pa3Hoo0pasus CeNeKIIMOHHOTO
Mmatepuana. buode3onacHoOCTb.

104 | AnMuHHCTpPaTHBHAs KOHTPOJIbHAs1 padora Ne3.

105 | O606menue no teme: «Oprannzm. OpraHu3MeHHbIN
YPOBEHbBY.

JIMCT M3MEHEeHHUl B TeMaTHYeCKOM IVIAHMPOBAHUM
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