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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OMOJOTMM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a taxxe (enepanbHoil pabodeil mporpaMMbl BOCIUTAHUSI.

[Iporpamma 1o Ouosioruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3alUI0 M3Y4YeHUsT OMOJIOTHU Ha
JesTeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOry YYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenmera B peannsanuu tpedoBanuiit ®I'OC OOO k muaHupyeMbIM
JUYHOCTHBIM U METANpEeAMETHBIM pe3yjbTaTaM OOY4YEeHHs, a TaKKe pean3aius
MEXITPEIMETHBIX CBSI3€ €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mporpamMMe mo OHOIOTHM OMPEAENSAIOTCS OCHOBHBIC IIENTM H3YyYCHUS
OHOJIOrMK Ha YPOBHE OCHOBHOT'O OOILIEr0 00pa3oBaHus, IIIAHUPYEMBIE PE3YJIbTAThI
OCBOGHHUS TPOTpaMMbl 1O  OHOJIOTMHU:  JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMmeTHole. [IpeaMeTHbIe MIIaHUpYEeMble PEe3YJIbTAaThl JAHBI NI KaXKJIOTO rojia
U3y4eHUs1 OMOJIOTHH.

buonorust pazBuBaeT mpeacTaBIeHUs] O MO3HABAEMOCTH XKMBOW MPHUPOIBI U
MeTofaXx e€ TMO3HaHUs, MO3BOJSIET CHOPMUPOBATH CHUCTEMY HAayYHBIX 3HAHUU O
YKUBBIX CUCTEMaX, YMEHHUS UX MOJIy4aTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornueckas mnoAroroBka oOecreyrBaeT IMOHUMaHHE OOy4aromIMMHCS
HAyYHBIX TMPUHIUIIOB YEJIOBEYECKOW MAEATEIHHOCTH B MPHUPOJE, 3aKIaJbIBacT
OCHOBBI 9KOJIOTHUECKOH KyJIbTYpHhI, 3I0pOBOTO 00pa3a KU3HU.

[enssmMu wu3ydeHuss OMOJIOTUM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
SBIISIFOTCS:

dopMupoBaHHEe  CHCTEMBI 3HaHMM O TpPHU3HAKaX W  TpoIeccax
KHU3HEACSITEIbHOCTH OMOIOTUYECKIX CUCTEM PA3HOTO YPOBHSI OpraHU3allNY;

dbopMupoBaHUE€  CUCTEMbl 3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3HECSATEIbHOCTH OpraHu3Ma YeJIOBEeKa, YCIOBUAX COXPAHEHUS €ro 3/J0POBbS;

dbopMHpoOBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJOTHYECKON HAyKH JUIs
U3YyYeHUS OMOJOTUYECKUX CUCTEM, B TOM UHCJIE OpraHN3Ma YeJIOBEKa;

dbopMUpOBaHHEe YMEHHUU UCHOIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX
JTOCTIKEHUSIX B 00J1aCTH OMOJIOTHY ISl OOBSICHEHUSI TIPOIIECCOB U SIBICHUN KUBOU
IPUPOJIBI U KUZHEACSITEIbHOCTH COOCTBEHHOTO OPraHU3Ma;

dbopmupoBaHUe yMEHUN OOBSCHATH PpOJIb OHOJIOTHH B MPAKTHYECKOM
JESTEIbHOCTH JIIOZIeH, 3HaueHNUEe OMOJIOTUYECKOTO pa3sHOOO0pas3us JJisi COXpaHECHUs
ounocdepsl, MOCIENCTBUS ASSITEIFHOCTH YeTIOBEKa B IPUPO/IE;



dbopMupOBaHHE  3KOJOTHYECKOW  KYJIbTYpPhl B  LEISIX  COXpPaHEHUS
COOCTBEHHOTO 3/I0POBbSI M OXPAHBI OKPYKAIOIIEH CPEIbI.

JlocTrxeHne 1eneil mporpaMMbl MO OMOJIOTHM OOECHEUYMBACTCSA PEIICHUEM
CIICAYIOIINX 3a/1a4:

npuoOpereHue  oOy4arOIIMMHUCS ~ 3HAaHUM O  JKMBOM  TNpHUPOJE,
3aKOHOMEPHOCTSIX CTPOCHHS, >KM3HEACATEIBHOCTH M CpeaooOpasyromeil poiu
OpPraHM3MOB, YEJIOBEKE KaK OMOCOLMATbHOM CYIIECTBE, O POJH OHMOIOTHYECKOMH
HAYKU B IPAKTUYECKOHN JI€ATEIBHOCTH JIIOJIEH;

OBJIQ/ICHUE YMEHHSIMU MPOBOJIUTH HCCJIECIOBAHUA C HCIIOJb30BAaHUEM
Ouosornueckoro o0OpyIOBaHUS U HAONIOJEHHUS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB PabOTHI ¢ OMONTOrHUECKON HH(OpMAIIHE, B TOM YHUCIE O
COBPEMEHHBIX JOCTM)KCHHUSX B 00JIacTH OHOJOTHH, €€ aHalu3 M KPUTHUYECKOE
OLIEHUBAHUE;

BOCIIHUTaHUE OMOJOTHYECKH M SKOJIOTHUYECKH TPaMOTHOW JHMYHOCTH, TOTOBOU
K COXpPaHEHHIO COOCTBEHHOTO 3/IOPOBBS M OXPaHbI OKPYKAIOILIEH Cpebl.

OO1ee unciIo 9acoB, OTBEACHHBIX ISl M3y4eHHs Onoyoruu B 9 kiacce — 68
yacoB (2 4aca B HEJIEJIO).

[Tpu peanuzanuu JaHHOM MPOrpaMMBbI UCIIOJIB3YETCSl 000OpYyIOBaHUE IIEHTpa
«Touka pocray.



COAEPXKXAHUE OBYUYEHUA
Pasznen «O0mme 6Mo10ruyeckue 3aKOHOMEPHOCTH» 9 Kiace
Buosiorus. Beenenne B 0011yr0 01M010ruio
9 ki1ace

BBenenue.

buonoruss Hayka O JKMBOW IpHUpojAe. 3HAueHHE OUOJIOTMYECKUX 3HAHUU B
COBpPEMEHHOW JKM3HM. Meronpl wuccnenoBanuss Ouonoruu. CoBpeMEHHbIE
NPEACTABICHUS] O CYIIHOCTH >XHM3HU. CBOWCTBAa KMBOIO. YPOBHHM OpraHHU3alUU
YKABOW MPUPOJBI.

Hemoncmpauusn

[TopTpeTsl yueHbIX, BHECUIMX BKJIAJ] B pa3BUTHE OMOJIOTUYECKON HAYKH.
IIpeaMeTHBIE pe3yabTaThl

VYyamuecs T0KHBI 3HATH:

-CBOWCTBA KHBOTI0;

- METO/IbI UCCIIEAOBAHMS B OMOJIOTUY;

-3HaYeHUE OMOJOTUYECKUX 3HAHUW B COBPEMEHHOM KM3HU;

-nipodeccuu, CBsI3aHHbIE C OUOJIOTHEH;

- YPOBHM OpPTraHM3aLUU KUBOU PHUPOJIBIL.

Pa3znen 1. MoJsieKkyJIsIpHbId YPOBEHb.

OOmas xapakTepUCTHUKa MOJIEKYJISIPHOTO YpOBHSI opraHu3anuu xusoro. Cocras,
CTpoeHHE W (YHKIMM OPraHMYEeCKHX BEIIECTB, BXOJSALIMX B COCTaB KHUBOIO:
yIA€BOAbl, JIMNUJIbBI, O€JKH, HYKIEMHOBbIE KUCIOTBl, AT®, BUTaMHUHBI.
buosornueckne kataauzaropsl. Bupycsl.
Hemoncmpauusn

CxeMbl CTpOEHUST MOJIEKYJI OpraHndeckux coennHenui. Moaens JTHK.
Jlabopamopnsie u npakmuueckue padoomul

Pacmienyienue nepokcuaa Boaopoa GepMEHTOM KaTalla30H.

IIpeaMeTHBIE pe3yabTaThl

VYyammecs T0DKHEI 3HATE:

-COCTaB, CTPOCHHE M (PYHKIUU OpPraHMYECKUX BEIIECTB, BXOJAIIUX B COCTaB
KUBOTO;

-MPEJICTABICHUS O MOJIEKYJISIPHOM YPOBHE OpPTaHU3aIUU KUBOTO;

-0COOEHHOCTH BUPYCOB KaK HEKJIETOUHBIX (POPM KU3HHU.

VYyanyecs 101KHbI YMETh:

-IPOBOJIUTh HECJIOKHBIE OMOJOTMYECKHE SKCIEPUMEHTHI Uil MU3YyUYEHUs CBOMCTB
OpraHMYecKUX BemecTB M  (QyHKUUMH (EepMEHTOB KaK  OHOJOTHYECKUX
KaTaJIn3aToOPOB.

Pazgea 2. KiieTouHslil ypoBeHb



OO6mrasi xapakTEepUCTUKa KJIETOYHOTO YPOBHSA OpraHu3anuu >xuBoro. Kiertka -
CTPYKTypHasi U (PYHKIMOHAJIbHASI €IMHULIA XKU3HU. MeETOIbl M3yUYeHHs KIETKH.
OCHOBHBIE TIOJIOKEHUSI KJIETOYHOM TEOPUHM. XHWMHYECKUA COCTAaB KIETKU U €ro
nocTOSIHCTBO. CTpoeHHe KIETKUM. DYyHKIMU OpraHougoB KIETKH. [IpokapHoTsl,
DYKapuoThl. XPOMOCOMHBIH Ha0op KieTku. OOMEH BEIIECTB W MPEBpaIlCHUE
DPHEPTUM - OCHOBA JKU3HEIEATEIHLHOCTH KIETKH. AdpoOHOE U aHa’poOHOE
nbixanue. Poct. Pa3BuTre U )KU3HEHHBIN MUK KJIETOK. O0IIMe MOHATHS O JIeJICHUU
KJIETKU (MHUTO3, Mei103). ABTOTPO(BI U TETEPOTPODHI.
Jemoncmpayusn

Mopaenen-annaukanuid «MuTto3», «Meno3»
Jlabopamopnsle u npakmuyeckue pabomaot

PaccmaTtpuBanmne KJIETOK paCTeHUN U )KMBOTHBIX O] MUKPOCKOTIOM.
IIpeaMeTHbIE pe3yabTAThI 00y4YeHUSA

VYuammecs T0DKHEI 3HATE:

-OCHOBHBIE€ METOJbI U3YUEHHUS KJIETKH;

-0COOCHHOCTU CTPOCHHUSI KJIIETOK 3YKapUOT U MPOKAPHUOT;

-(YHKIIMU OPTraHOUJIOB KIIETKH;

-OCHOBHBI€ M0JIOKEHUS KIIETOYHON TEOPUU;

-XUMHAYECKHAMN COCTAB KJIETKHU;

-KJIETOYHBI YPOBEHb OPTaHU3ALIUH )KUBOTO;

-CTPOCHHE KJIETKH KaK CTPYKTYPHOU U (DYHKIIMOHAILHON €TMHUILIBI dKU3HHU;

-OOMEH BEIIECTB U TMPEBpAIlEHHE SHEPTrUHM KaK OCHOBY >KM3HEICITEILHOCTH
KJIETKU;

-pOCT, pa3BUTHUE U KU3HEHHBII IIUKII KIETOK;

-0COOCHHOCTH MUTOTHYECKOTO JIETICHUS KJICTKH.

Yuammecs T0IKHbBI YMETh:

-UCIOJIb30BaTh METOJIbl OMOJIOTMYECKOM HAyKd W TIPOBOJUTH HECJIOXKHBIE
OMOJIOTMYECKUE IKCIIEPUMEHTHI JJIs1 U3YUYEHUSI KIETOK KUBBIX OPTaHU3MOB.
Paszpnes 3. OpranusMeHHbIH YPOBEHb

becriooe u  momoBoe  pa3smMHOXkEHHE ~ OpraHu3MoB. [losioBble  KIIETKH.
OmnonotrBopenue. MHauMBUAYyalbHOE pa3BUTHE OPraHU3MOB. bHOreHeTHYeCKui
3ak0oH. OCHOBHBIE 3aKOHOMEPHOCTH TI€peJaud HACJIEICTBEHHON HWH(OpMaIuu.
3aKOHOMEPHOCTU WU3MEHYUBOCTH.

Hemoncmpavusn

MuxkpornpenapaThl SULEKIECTKH U CIIEPMATO30MIa KHUBOTHBIX.
Jlabopamopnsie u npakmuyeckue pabomot

BrisiBIEHHME U3MEHYMBOCTH Y OPTaHU3MOB.

IIpeameTHbIe pe3yJbTATHI 00yUEeHHUSA



Yuammecs T0JKHBI 3HATh:

-CYUIHOCTh OMOT€HETHYECKOT0 3aKOHA;

-Meno3;

-0COOCHHOCTU MHJUBUYAIbHOTO PAa3BUTHS OPraHU3Ma;

-OCHOBHBIE 3aKOHOMEPHOCTH TIepeIaynl HaCIEACTBEHHON HH(POpMAIIIH;
-3aKOHOMEPHOCTH NU3MEHYHBOCTH;

-OCHOBHBIE METO/IbI CEJIEKIINN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB;
-0COOEHHOCTHU PA3BUTHUSI MOJIOBBIX KJIETOK.

VYyamuecs 101KHbl YMETb:

-OMKCBIBATh OPTaHU3MEHHBIN YPOBEHb OPraHU3AIMU KUBOTO;

-pacKpbIBaTh OCOOEHHOCTH OECIOJIOTO U MOJIOBOr0 PA3MHOXKEHHUSI OPTaHU3MOB;
-XapaKTepU30BaATh OIUIOJJOTBOPEHUE U €r0 OMOJIOTHYECKYIO POJIb.

Pa3znea 4. Ilony/ISHOHHO-BU/10BO1 YPOBEHb

Bun, ero kpurepun. Crpykrypa Buzpa. Ilpoucxoxnenue Bunos. Paszsutue
HBOJIIOLMOHHBIX — TpenactaBieHuid. [lomyndanuss — 2JeMEeHTapHas  €IMHULA
sBoJIIOLIMU. bopbba 3a CyliecTBOBaHHWE M €CTECTBEHHBIM OTOOp. DKOJIOTHs Kak
HayKa. OKoJiorndeckue (axkTopbl W YycioBuUs cpenbl. OCHOBHBIE IOJOKEHUS
TEOPUH  DBOJIIOLMHU. JIBWKyIlME€  CWIBl  JBOJIOLMH:  HACJIEICTBEHHOCTb,
U3MEHYMBOCTh,  OOpp0a  3a  CYLIECTBOBAHHWE,  E€CTECTBEHHBIH  OTOOp.
[Ipucnoco6neHHOCTh U €€ OTHOCUTENBbHOCTh. VckyccTBeHHBIN 0TOOp. Cenekuusi.
OO6pa3oBaHue BUIOB - MUKPOIBOJIIOIUSA. MaKpO3BOJIOIHSI.
Hemoncmpauusn

I'epbapuu M KOJUIEKIMH, WIUTIOCTPUPYIOLINE U3MEHUYHNBOCTh, HACJIEICTBEHHOCTbD,
MPUCTIOCOOJICHHOCTb.
Jlabopamopnwie u npakmuueckue pabomut

N3ydenne Mop(}onornueckoro KpuTepus Buja.

BrlsiBIIeHHE TPUCTIOCOOIEHHI Y OpraHU3MOB K cpejie OOUTaHUS.

IIpeameTHbIe pe3yJIbTATHI 00yUYEeHHUSA

VYyammecs T0DKHEI 3HATE:

-KPUTEPHUHN BHJIA U €r0 MOMYJSLUOHHYIO CTPYKTYPY;

-3KOJIOTHYECKHE (PAKTOPBI U YCIIOBUS CPEAbI;

-OCHOBHBIE MOJIOKEHUS TeopuH 3Bosonnu Y./[apBuHa;

-IBIKYIIIE CUJIBI 3BOJIIOLINH;

-IyTH JOCTUXKEHHUS OMOJIOTMYECKOT0 Mporpecca;

-MOMYJISIIITUOHHO-BUIOBON YPOBEHb OpraHU3alUU AKUBOTO;

-pa3BUTHUE HBOJIIOIIMOHHBIX MPECTABICHUM;

-CUHTETHUYECKYI0 TEOPHUIO 3BOIIOLUU.

VYyamuecs 107KHBI YMETh:



- HCTOJB30BaTh METOJbl OWOJOTHYECKONM HAYKH W TIPOBOJUTH HECIOXKHBIC
OMOJIOTUYECKUE DKCIEPUMEHTHI I HM3y4eHUs MOP(OJOTHYECKOro KpUTEpHUs
BU/IA.

Paszgea 5. IkocucreMHbI YPOBEHb

buonieno3. Dxocucrema. buoreonienos. B3auMocBsi3b monysisiiiuii B OMOreo1eHo3se.
[enu nutanus. OOMeH BENIECTB, MOTOK W MPEBpAIEHUE SHEPIUU B OMOIICHO3E.
HckyccTBeHHBIE OMOIIEHO3BI. DKOJIOTHUECKast CYKIIECCHSI.

IKcKypcus

N3yyeHue u onucanne SKOCUCTEMbI CBOE MECTHOCTH.

IIpeamMeTHbIe pe3yabTaThl 00y4eHUs

VYyamiuecs: 101KHbBI 3HATD:

-OIpEACIICHUE MOHATUI: «COOOIIECTBOY, «3IKOCUCTEMAY, «OMOT€OLIEHO3Y;
-CTPYKTYPY Pa3HbIX COOOIIECTB;

-IPOLECCHI, MPOUCXOAIIME MPU MEPEXO0JI€ C OJHOI0 TPO(UYECKOrO0 YpPOBHS Ha
JPYTOH.

VYyamuecs 101KHbl YMETb:

-BBICTPAMBATh LIETIH MMUTAHUS JIJISI PA3HBIX OMOIIEHO30B;

-XapaKTEPU30BaTh POJIU MPOAYLEHTOB, KOHCYMEHTOB, PEAYLICHTOB.

Paspnes 6. buocgepubiii ypoBeHb

buocdepa u e€ crpykrypa, CBONMCTBa, 3aKOHOMEpHOCTU. KpyroBopot BeliecTB U
npeBpaileHue dSHepruu B Ouocdepe. Okojornueckue Kpuzuchl. (OCHOBBI
pPalMOHAIIBHOTO TMPUPOJIONOIb30BaHUsl. BO3HUKHOBEHHWE U pa3BUTHE KU3HU.
Barnsanel, TMmore3sl MU TEOPUM O TPOUCXOXKIACHUW Ku3HU. KpaTkas wucropus
Pa3BUTHS OPraHUYECKOro Mupa. JlokazarenbCcTBa 3BOTIOLHH.

Jlemoncmpayus

OkaMeHeNIOCTH U OTHEYaTKH IPEBHUX OPTaHU3MOB.
Jlabopamopnvie u npakmuueckue pabomaul

N3yyeHune najneoHTONIOrMYECKUX T0KA3aTeIbCTB 3BOJIOLIHH.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUS ITPOTPAMMBI T10
BMOJIOI'M HA YPOBHE OCHOBHOI'O OBIIIET'O OFPA3OBAHUS
(FAZOBBIM YPOBEHD)

OcBoenue yuyebHoro mpeamera «buonorus» Ha ypOoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl MO0 OHMOJIOTUH OCHOBHOI'O
oOmero  oOpa3oBaHWS  JODKHBI  OTPpaKaThb  TOTOBHOCTh  OOYYaroIIuXcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HAIPAaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH MPU BBINOIHEHUU
UCCJIEIOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

OTHOILIEHHE K OMOJIOTMH KaK K BaXHOW COCTaBIISAIOIIEH KYJIbTYpbl, TOPJOCTh
3a BKJIQJI POCCHUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MUPOBON OMOJOTMYECKON
HAYyKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh OLIEHUBATh MOBEIECHHE M IOCTYIIKM C IO3UIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYPHI;

NOHMMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JAEATEIbHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH,

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii Ouosorud B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYpPHI
JUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0JIATONOTY YHS:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 ®HU3HU (3M0pOBOE MHUTAHUE, COOTIOCHIE TUTUEHUUYECKUX MPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckKas
aKTUBHOCTb);

OCO3HAHHME MOCIEACTBUN W HENPUSITHE BPEAHBIX MPUBBIYEK (YHOTpeOeHHe
aJIKOroJIsi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
IICUXUYECKOTO 3[J0POBBS;



coOto/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HaBBIKM O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpELIE;

chOPMHPOBAHHOCTh HaBBIKA pe(iieKcuu, yOpaBICHHE COOCTBEHHBIM
AMOILMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
DKOJIOTHYECKON HANpaBJICEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYECHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

OpUEHTAIUsl Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUU MpPU PEIICHUH 3a]ay B
00JIaCTH OKpYKAIOIEH CPE/Ibl;

OCO3HAHHE IKOJIOTMUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPELION;

MOHMMAHUE POJIM OHUOJIOTUYECKOW Hayku B (OPMUPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAYYHOU JHOOO3HATEIBHOCTU, MHTEpECA K OMOJIOTMYECKON HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

9) aganTanuyu 00y4awuerocsi K U3MEHAKIIUMCH YCJIOBUIM COIHAJIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OLIEHKA U3MEHSIOUIUXCS YCIOBUM;

NPUHATHE pelieHus (MHIWBHIYaJIbHOE, B TPYMIE) B U3MEHSIOUUXCS
YCJIOBUSIX Ha OCHOBaHMH aHaJIM3a OMOJIOTHYECKON HHPOpMAIIHH;

IJIAHUPOBAHHUE JICMCTBMM B HOBOM CHUTyallud HAa OCHOBAaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OHOJNIOrHH
OCHOBHOTO 00IIero o0pa3oBaHUsA, JOJDKHBI OTpakaTh OBJIAJCHUE CIEAYIOLIMMHU
YHHUBEPCaJIbHBIMU yUE€OHBIMU JACHCTBUAMU:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a3oBble JJOrHYecKue JelCTBUSL:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OMOJOTUYECKHUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KIaCCU(PUKAIIMN OMOJIOTHUYECKHUX
O0OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHUA i1 OOOOINEHUS W CpaBHEHWS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3a;

C Y4ETOM TPEJI0KEHHON OMOJIOTHYECKOM 3a/1a4H BISBISATH 3aKOHOMEPHOCTH
U TPOTUBOPEUHsS B paccMaTpuBaeMbIX (akTax W HAOMIOACHUSIX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

BBISIBIISATh ACPUIUTH MH(OPMAIUHU, JAHHBIX, HEOOXOJUMBIX IJI PEIICHUS
MOCTaBJICHHOM 3a/1a4u;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIC CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA W TIPOIIECCOB, JEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JCHYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POpMyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENILHO BBIOMpATh CMOCOO pElIeHHs Y4yeOHOW OMONIOrMYecKon
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HambOoJee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

(GbOpMyIMpPOBaTh BOIMPOCH, (UKCHUPYIONMINE pPa3phlB MEXKIY pEaTbHBIM H
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITENILHO YCTaHABIMBATh
HMCKOMOE U JIaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

IPOBOJUTH TIO CaMOCTOSATENIbHO COCTaBJIICHHOMY IUIaHy HaOJI0JEHuE,
HECJIOKHBIM  OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOJIbIIIOe HCCIe0BaHUEe 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHOJOTUYECKOro O00BeKkTa (Impoliecca) M3ydeHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCHMOCTEH OHMOJIOTMUECKHX OOBEKTOB
MEXy COOO0M;

OIICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAITHIO, TIOTYUYCHHYIO
B X0Ji¢ HAOJIIOJICHUS U DKCIIEPUMEHTA,

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIaJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TOJTYYE€HHBIX BBIBOJIOB U 0000IIECHUIA;

MIPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIlIee pPa3BUTHE OHOJIOTUYECKHUX
MIPOIIECCOB U WX TMOCJEACTBUS B AaHAJIOTMYHBIX WM CXOIHBIX CUTYaIMsIX, a TAKKE
BBIJIBUTATH MPEIOJIOKEHUS 00 X PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabdora ¢ ungopmaunmeii:



OPUMEHATh PA3NIUYHbIE METOJbl, HMHCTPYMEHTbI U 3alpoChl MpPH TMOHUCKE U
orbope Oumonornyeckoi MHPOpPMAIMM WIM JAHHBIX M3 HMCTOYHHUKOB C Y4ETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOMpPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HHPOPMALIUIO PA3IUYHBIX BUAOB U (POPM MIpEaCTaBICHHUS,

HaXOAWTh CXOIHBIE APTyMEHTHI (TMOATBEPXKAAIOIINE MM OIPOBEpraromme
OJIHY U Ty € HJICI0, BEPCHIO) B PA3IUYHBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYI0  (opMy  IpeacTaBlICHUS
UHPOpPMALlUM W WUIIOCTPUPOBATH peUIaeMble 3a/Jayll HECJOXKHBIMH CXEMaMH,
IrarpaMMamMu, HHOU TpapuKon M X KOMOMHAILIUSAMU;

OLICHMBATh HAAE&KHOCTh OHOJOTMYECKOM HWHGOPMALMKA TIO KPHUTEPHUSM,
IPEIOKEHHBIM YUYUTENIEM WIH C(HOPMYITMPOBAHHBIM CAMOCTOSITENHLHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOrMUECKYI0 HH(OPMALIHUIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

1) o01menmne:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKCHHUS, BBIPAXKATh SMOIIUU B MPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpHBIX PaboT;

BBIpakaTh ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX M TUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHUs, ITOHUMATh 3HAYCHUE
COITMAJIBHBIX 3HAKOB, 3HaTh M PACMO3HABaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOM hopme (hopMyJIMpOBaTh CBOM BO3PAKCHHUS;

B Xoje jauajgora W (WIM) IHUCKYCCHH 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcyxmaemMoli OHMOJIOTMYECKOW TEMbl WM BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha
pelieHre OMoJI0rnYecKou 3a1auu U MoJiiepKaHue 0J1arosKenaTeIbHOCTH OOIIEHNS,

COTIOCTAaBJISATh CBOU CYXKJICHHSI C CYXIACHUSIMHU IPYTHX YIACTHUKOB JINAJIOTa,
OOHapyXUBATh PA3JIUINE U CXOJICTBO IMO3UITUI;

MyOJIMYHO TIPEJCTaBIATh PE3YJIbTaThl BBIMOJHEHHOTO OHOJIOTMYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM  3ajad
MPE3EHTAllMd U OCOOCHHOCTEW ayJUTOPUU M B COOTBETCTBHU C HUM COCTaBIISTh
YCTHBIC U TMCbMEHHBIC TEKCTHI C UCTIOIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

2) coBMeCTHaA 1eATeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl MpU PEIICHUH KOHKPETHOM OHOJOTMYECKOM MpoO0JieMbl, 00OCHOBBIBAThH
HEOOXOJIMMOCTh MPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTABJICHHON y4eOHOM 3a1a4u;



NPUHUMATh T1eJIb COBMECTHOW JEATEIbHOCTH, KOJUICKTUBHO CTPOWTH
JEUCTBUS TIO0 €€ MOCTIKEHHIO: PACIPENEIATh POJH, JOTOBAPUBATHCS, 00CYKIATh
MPOIIeCC U pe3ybTaT COBMECTHOU PabOThI, yMETh 0000IIaTh MHCHHSI HECKOJIBKHIX
JOJeH, MPOSIBISATH  TOTOBHOCTh  PYKOBOAWTH,  BBINOJHATH  MOPYYEHUS,
MOYUHSATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEENISITh CBOIO POJb (C
y4€TOM TPEANOYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHUS),
pacmpenenarTh 3aJaud MEXIy 4YieHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBINIOJIHATh CBOIO YacTh PadOThI, JOCTUTATh KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIPaBJICHUIO M KOOPJAWHHUPOBATH CBOM ACHCTBUSA C IPYTUMHU UYJICHAMU
KOMaH/IbI,

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIUN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSTEIIHO chopMyTUpPOBaHHBIM y4aCTHUKaMU B3aMMO/JICHCTBUS,
CpaBHUBATH Pe3yJbTaThl C UCXOMIHOM 3aJauei M BKJIAJl KaXJIO0TO WieHa KOMaH/bI B
JTOCTIDKCHHE PE3yJbTAaTOB, pa3feiiaTh c(epy OTBETCTBEHHOCTH W TIPOSBISATH
TOTOBHOCTb K MPEAOCTABICHUIO OTYETA TTepe] TPYIION;

OBJIAJIETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLIMANBHBIX HABBIKOB W 3MOILMOHAIBHOTO
MHTEJJIEKTa 00 y4aronuXCsl.

PeryasiTuBHbIC YyHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
UCIOJIB3Ysl OMOJIOrMYECKNE 3HAHUS;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MOAXOJAX  TMPUHATUS  pEIIeHUH
(MHIWBUIYaIbHOE, IPUHATHE PELICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHuss y4yeOHOW OMOoJIOTMYecKoi 3amadu ¢ yuyéTom
UMEIOLINXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh
IpeIaraéMble BapUaHThI PELICHU;

COCTaBIIAITh IUIAH JAEWCTBUU (TJIaH pealu3alii HaMEUEHHOTO ajropuTMa
pellieHus1), KOPPEKTUPOBAaTh MPEAJOKEHHBI alIrOpuTM C YUETOM MOJIyYEHHUs
HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHUM;

JlaBaTh OLIEHKY CUTYalluH U Mpeajiarath IiaH e€ N3MEeHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH
OpU peuieHuH Y4eOHOM OHMOJOTMYECKOW 3aJayd, aJanTHpPOBaTh pEUICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTMKEHUS  (HEOOCTHIKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NMPOU30ILIEANIEN CUTYAllNH;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCS CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

pasnuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSMU M SMOIUSIMU
APYTHX,

BBISIBJISITH M QHAJIM3UPOBATH IPUUMHBI SMOLIUHM;

CTaBUTh c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMATh MOTUBBI U HaMEPEHUs
ApYToro,

pEeryaupoBaTh Cioco0 BBIPAXKEHUS IMOLIMI.

IlpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €70 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY M TaKOE e MpPaBo JAPYyroro;

OTKPBITOCTh ce0e U IPYTHM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAJbHBIX YYEOHBIX PETYJISITUBHBIX JEWCTBUIA,
KoTopasi oOecneunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI HO3ULIMS IMYHOCTH), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YTpPaBICHUS
co00¥, CaMOJIUCIIUTIIIMHBI, YCTOMUUBOTO TTOBEICHNS).

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» 6 9
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJETKa, OpraHu3M, Merabosu3M (OOMEH BELIECTB U NpEeBpalleHHE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHMSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE; BUJI, NOMYJSALUA, T€HOPOH I, FBONIONUSA, ABMKYIIME CUIBI ((PaKTOpHI)
HBOJIIOLIUHU, TMPUCTOCOOIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTUYECKUE



(bakToOphI, IKOCUCTEMA, MPOMYIEHTHI, KOHCYMEHTBI, PEIYIICHThI, M TUTAHUS,
AKOJIOTHYECKas TpamMua, OMoTreoreHos3, onocdepa;

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHbel (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yueHnus (0 1eHTpax MHOTOOOpasus u
IPOUCXOXKJEHUA  KyJlbTypHbIX pactrennii H. W. Basuiosa), Teopun
(aBomrouronHas teopust Y. /lapBuHa, CUHTETHYECKash TEOPHUSL IBOJIIOLUH), 3aKOHBI
U 3aKOHOMepHOCTH (3apojbiiieBoro cxoacTBa K. M. bapa, yepenoBanus riiaBHbIX
HamnpaByieHu u mytei sBomoruu A. H. CeBeprioBa, yuenus o o6uochepe B. U.
Bephajckoro), onpeaensiTh rpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJICTh METOJAaMH HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOICHUE U
ONMCAHUE XUBBIX CUCTEM, ITPOLIECCOB W SIBJICHHUW, OPraHMU3alMsl U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
PE3yIBTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUM U 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHWH ITOJyYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IJIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HWHIAMBHUAYAJIbHOIO pAa3BUTHSA OpraHu3Ma
(oHTOTEHE3); BUIOB, MOMNYJSALUUN, NPOAYLEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOreolEeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpraHU3MOB, JIC€UCTBUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHM3Mbl, IEepeHoca
BEIIECTB M IIOTOKAa HDHEPIMM B DKOCHCTEMAX, AHTPOIIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbs M 340POBBSA
OKPY>KaIOILKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYKaroLIei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHI VIS palMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIMJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHus HACJIEeIOBAaHUS MPU3HAKOB Y
OpPraHNU3MOB;



YMEHHE BBIMOJHATH J1a0OPAaTOPHBIE M MPAKTHUECKHE padOThl, COOMIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTUYECKOTO COJCpXaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBAa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISAPHbIE
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE W YCTHBIE COOOIICHHUS,
00001mas Orosornueckyro UHGOPMAIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHSATHHHBIN anmnapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE



buoJsorusi. BBegenue B 001xy10o 01os10ruio. 9 kiace

Tema pazgena | Ne u Tema ypoka XapakTepucTUKa OCHOBHBIX BHJOB | [IpumepHas IIpumeyanue
JIESITEIIbHOCTU YYallUXCs mara
TIPOBEJICHUS
Brenenue. 1.buonorust — Hayka o | Ompeaenstor nonstusi, Gopmupyembie B | 03.09.2024
2 yaca KUBOU NpUpOJIC. | XOJe  W3YYCHHWS TEMBI:  «OHOINOTHS»,

Metonsl HcciIeqOBaHUS
B OMOJIOrHH.

«MUKOJIOTHUS, «Opuonorusy,
«aJIBIOJIOTHS, «I11a71€000TaHNKAY,
«TEHEeTHKa», «OMo(H3HKay, «OMOXUMUIY,
«pammoOHOIOT U, «KOCMMYECKAst

Oononorus». XapakTepu3yloT OHOJIOTHIO
Kak HayKy O >KHBOM npupoze. PackpriBatroT
3HaYeHUEe OWOJNOTMYECKHX 3HAaHMH B
COBpPEMEHHOM >xU3HU. [IpuBOIAT IpUMEpHI
npodeccuii, CBSI3aHHBIX C OHONOTHEH.
Becenyrot c OKpPYKaKOLIUMU
(poaCTBEHHHUKAMU, 3HaKOMBIMH,
CBEPCTHHKAMH) O MPOQECcCUsix, CBI3aHHBIX
c Ouonorueid. 'OTOBAT mpe3eHTaUUU O
npodeccusix CBS3aHHBIX C OHOJIOrHeH,
HCIIOJIb3Yd KOMIIBIOTCPHBIC TCXHOJIOTUH.
OnpenensifoT TOHATHS, (OpPMUpPYEMBIE B
XOJIe U3YUYEHUS TEMbI: «HAYyKay, «Hay4HBIE
WCCIIEIOBAHUS»,  «HAYYHBIH  METOmY,
«HAy4HBIH dbaxT, «HalbII0IeHuEY,
«OKCIEPUMEHT», «TUIOTE3a», «3aKOH»,
«TeopHs».  XapaKTepU3yloT OCHOBHBIE
METOAbI HAay4YHOI'o IIO3HaHUA, JTallbl
Hay4YyHOI0 HCCJICZIOBAHUS.
CaMocCTOsATENBHO (dbopmMynupyroT
mpoOiembl  uccienoBaHus. COCTaBISIIOT
MO3TAITHYIO CTPYKTYPY Oymymiero
CaMOCTOSITEILHOTO UCCIICAOBaHUSI.




2.CylHOCTh KHU3HH U
CBOICTBa XHUBOTO.

OnpenensitoT TOHATHSA, (OPMUpPYEMBIE B
XOJ€  HU3Yy4YeHHS  TEMBL  <OKHU3HDBY,
(OKU3HCHHBIC CBOWCTBa», «OMOJIOTHYECKHE
CHCTEMBI», «0OMEH BELIECTB», «IIPOLECCHI
OmocwHTE3a u pacmamay,
«pa3ApaKuMOCTb», «Ppa3sMHOXKEHUEY,
«HACTIEICTBEHHOCTb»,  «HU3MEHYHBOCTHY,
«pa3BUTHE»,  «YPOBHH  OpraHH3ALUU
JKUBOTO. Harot XapaKTEPUCTUKY
OCHOBHBIX CBOWCTB >XHUBOTO. OOBSCHSIOT
IPUYMHBl 3aTPyAHCHMM, CBS3aHHBIX C
omnpeeeHueM TIOHSATHS «OKHU3HDBY.
IlpuBomaT mpuMepsl  OMOJIOTHUECKUX
CHUCTEM pa3HOTO YpPOBHS OpraHHU3alUU.
CpaBHMBAIOT CBOMCTBA, NPOSBISIOIIKECS Y
00BEKTOB JKUBOM M HEXKUBOH MPUPOJIBI.

06.09.2024

Pazgen 1.
MonexyisapHbIi
YpOBEHB.
10 gacoB

3.MonekynsapHbIi
YPOBEHB: oOrast
XapaKTepUCTHKA.

OnpenessifoT TOHATHSA, (OPMUpPYEMBIE B
XOl€ W3y4YeHHs] TEMbl: «OpraHHYECKHE
BEIIECTBAa», «OENKW», «HYKIEHHOBHIE
KHCTIOTBD», «YTIIEBOBI», «OKUPBL
(AT IED)Y, «OHMOTIOIUMEPEIY,
«MOHOMEPBI». XapakTepusyoT
MOJIEKYJISIDHBI ~ YPOBEHb  OPraHU3AIHN
JKUBOTO. OnuceiBaloT ~ 0COOEHHOCTH
CTPOCHUSI OPraHMYEeCKHX BEIIECTB Kak
ouononumepoB. OOBSCHAIOT NPUYMHBI
W3y4YEeHHs] CBOWCTB OPraHMYECKHUX BELIECTB
MMEHHO B COCTaBe KJIETKH; pazHOoOpasus
CBOICTB OHMOIIOIIMMEPOB, BXOAAINIUX B
cocTaB JKUBBIX OpTaHU3MOB.
AHAIM3UPYIOT TEKCT Yy4eOHWKA C IENbI0
CaMOCTOSITEIBHOTO BBISIBJICHUS
OHMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

10.09.2024

4.Yr1ieBoasl.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XOJIe HM3YYCHUSI TEMbI: «YTIJIEBOJBI, WIIH
caxapuably, «MOHOCaxapHubl»,
«aucaxapuiby, «IOJIUCAXapUAbD»,

13.09.2024




«pubo3a», «I1e30KCHpH003a», «TIIOK03a,
«hpyKTO3a», «TANTAKTO3a», «caxapos3ay,
«ManbTo3a»,  (JIAKTO3a»,  «Kpaxmal),
«TIIMKOTEH», «XHUTHUH». XapaKTepu3yloT
COCTaB M CTPOCHHE MOJIEKYJT YTJICBOMIOB.
YcTaHaBIMBAIOT IPHUYMHHO-CIICICTBCHHBIE
CBS3M MEXIYy XUMHYECKHM CTPOCHHUEM,
cBOWcTBaMH M (PYHKIMSMHU YTJICBOAOB Ha
OCHOBE aHaIM3a PHCYHKOB M TEKCTa B
yueOHUKE. [MpuBoasT IpUMEPHI
YIJ€BOA0B, BXOAAIINX B COCTaB
OpPraHM3MOB, MecTa UX JIOKallud |
OMOJOTHYECKYIO POJIb.

5.JIummmael.

OnpenessifoT TOHATHSA, (OpPMUpPYEMBIE B
XOl€  M3YYEHHS  TEMBL:  (TUIHIBD),
«OKHPBI», «TOPMOHBI», «IHEPreTHYECKas
GyHKIMS JTUTHIOBY, «3armacaromias
(GYHKUUS TUIHIOBY, «3allUTHAS (QYHKIUS
JHIUIIOB»,  «CTPOHMTENbHAs  (QyHKIUSA
JHIUIOB»,  «PEeTyJsTOpHAas  (YHKIHSA
TUMUAO0BY. J[aloT XapaKTepUCTHKY COCTaBa
" CTPOCHUS MOJIEKYJ  JIMITHJIOB.
YcTaHaBIMBaOT MPUIMHHO-CIIEICTBEHHBIE
CBSI3M MEXJIY XUMHYECKHM CTPOCHHUEM,
cBoWicTBaMH ¥ (YHKIMSMH JIMIIWIOB Ha
OCHOBE aHaJIM3a PHCYHKOB M TEKCTa B
yueOHuke. [IpuBOAST TpUMeEpHI JHUITHJIOB,
BXOJSIIMX B COCTaB OPTaHU3MOB, MECTa X
JOKallMM W OWOJOTHUYECKYI0  POJIb.
ObcyxnaloT B Kiacce  NIpoOJIeMBbl
HaKOIUJICHUS )KUPOB OPraHU3MaMH B IIETISX
YCTAQHOBJICHUS! NPUYUHHO-CIIECTBEHHBIX
CBsI3ed B IPUPOJE.

17.09.2024

6.CoctaB u
O€JIKOB.

CTpOCHHUE

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XO/le W3YYEHUs] TeMbl: «Oellkd, WIn
NPOTEUHB», «IPOCTHIE M CIOXKHBIC
Oenkuny, «aMHUHOKHUCJIOTBDY,

20.09.2024




«TIONUIMENITH», «IEPBUYHAS CTPYKTypa
0eNKOBY», «BTOPUYHAS CTPYKTYypa OEIKOBY,
«TpeTHYHAas CTpYKTypa OenKOBY,
«4ETBEPTUYHAST  CTPYKTypa  OENKOBY».
XapakTepu3yloT COCTaB W CTpPOCHHE
MOJIEKYJ 1 OEJNKOB, MPUYUHBI BO3MOXKHOTO
HapylmeHuss  OPUPOJHOW  CTPYKTYpHI
(menarypanmn) OETKOB. [Ipusoasat
MPUMEpPHI JCHATYPAIUK OCITKOB.

7.OyHKIMH OEIKOB.

YcTaHaBIMBAIOT NPHUYMHHO-CIIEICTBCHHBIE
CBS3M MEXIYy XUMHYECKHM CTPOCHHUEM,
cBOiicTBaMH W (yHKIUSIMHU OEIKOB Ha
OCHOBE aHaJIM3a PHCYHKOB M TEKCTa B
yueOHuke. [lpuBomsaT mnpuMepsl OEIKOB,
BXOJSIINX B COCTaB OPTaHU3MOB, MECT UX
JIOKAIMU ¥ OMOJIOTHYECKOM POITHL.

24.09.2024

8.Hyknennossie
KHCJIOTBI.

Omnpenensttor HOHATHA, (OPMUPYEMBIE B
XOl€ W3YYEHHs] TEMBI: «HYKJICHHOBAs
KHCIIOTay, «I€30KCHPHOOHYKICHHOBAS
kucnorta, wm JJHK», «pubonykienHoBas
kuciaora, wiu  PHK»,  «a3oTucteie
OCHOBaHUS», «aICHUHY, «TUMUHY,
«LUTO3UHY, «TYaHHH», «ypauuin,
«KOMITJIEMEHTAapHOCT»,  «TPAHCIIOPTHAs
PHK (tPHK)», «pubocomansnas PHK
(pPHK)», «uH(pOopManOHHAS PHK

(mPHK)», CHYKJICOTHI, «IBOWHASA
ciupans JHK». Jlaror xapaktepucTuky
cocTaBa u CTpOCHHSA MOJIEKYI

HYKJIEHHOBBIX KHCJOT. YCTaHaBIUBAIOT
MIPUYUHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
XUMUYECKUM CTPOECHHUEM, CBOMCTBAMHU U
(YHKUMSIMH ~ HYKJIEWHOBBIX KHCJIOT Ha
OCHOBE AaHAJM3a PUCYHKOB M TEKCTa B
y4aeOHHKeE. IIpuBonst IIPUMEPHI
HYKJIEMHOBBIX KHUCIIOT, BXOAAIIUX B COCTAB
OpraHu3MOB, MECT HUX JIOKAUMH U

27.09.2024




ounonornueckoii ponu. CoCTaBISIOT IUIaH
nmaparpadga y4ueOHHUKa. Pemratror
Ounonornueckue 3amauyn(Ha
MaTeMaTHYEeCKH pacueT; Ha MPUMEHEHHE
NPUHIHIIA KOMIUIEMEHTAPHOCTH).

9.AT® " Ipyrue
OpraHUYEeCcKHe
COCIIMHEHUSI KJIETKH.

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
xoze U3yUYCHHUS TEMBIL:
«agenosuHTpudocdar, WIH ATOy,
«anenosuHIudochar, WJTH AJlD»,
«aneHosmEMOHOGochar, wm AMDy,
«MakKpodpruyeckas CBSI3bY,
«OKUPOPACTBOPHUMEIE BUTaMUHBD),
«BOJIOPACTBOPHMBIE BUTaMUHBD».
XapakTepu3yloT COCTaB U  CTpPOCHHE
moniekyn AT®. IlpuBomsit mnpumepsl
BUTAMHHOB,  BXOJSIIUX B  COCTaB
OpPraHu3MOB, U WX OHOJOTHYECKOH pOIIH.
['OTOBSIT BBICTYIUICHHS C COOOILICHHEM O
PO BUTAMHHOB B (DYHKIMOHHPOBAHUU
opram3Ma 4YellioBeKa (B TOM HYHCIE C
HUCIIOJIB30BaAHUEM KOMITBIOTECPHBIX
TexHonoruii). OOCYXHIalT pe3ylbTaThl
paboThI C OJHOKIIACCHUKAMH.

01.10.2024

10.buonornuyeckue
KaTajau3aTopbl.

OnpenensifoT TOHATHS, (OpPMUpPYEMBIE B
XO0/le M3YYCHHUS TEMBI: «KaTaJu3aTop,
«bepMeHT», «KOPEpPMEHT», «aKTHBHBIH
neHTp depmenTta». XapakTepu3ylT poJb
OMOJIOrMYECKUX KaTaJu3aToOpPOB B KIIETKE.
OnwuceIBaroOT MEXaHU3M paboTHI
(bepmeHTOB. [TpuBoasT pUMEPEI
(epMeHTOB, MX JIOKAIMM B OpraHU3ME U
MX OMOJIOTHYECKOM pOJH. YCTaHAaBIMBAIOT
NPUYMHHO-CIICICTBEHHBIE CBSA3U MEXIY
OenmkoBOM  MpuUpOJIOH  (epMEHTOB U
ONTUMAIILHBIMH YCIIOBUSIMH 1704
(YHKUMOHUPOBAHUS. OtpabatsiBaoT
yMeHusi  (GopMyaMpoBaTh  THIIOTE3bI,

04.10.2024




KOHCTPYHPOBATH, MIPOBOIUTH
OKCIIEPUMEHTBI,  OIICHHBATh  MOJYYCHBI
pe3yibTaThl  Ha  OCHOBE  COACPIKAHHS
1a0b0paTopHO PaboTEHI.

11.Bupycsr.

OnpenensiioT  MOHATHA,  (HOPMHUPYyEMBIS
BXOZC W3YYCHHS TEMBI:  «BHPYCHI»,
«KATCU I, «caMocOOpKay.
XapakTepHu3yrT BUPYCHI KaK
HEKJIETOYHbIC ()OPMBI JKU3HH, OMHCHIBAIOT
UK pa3BuTHA Bupyca. ONHCHIBAIOT
o0mMi  THaH  CTPOGHUS  BHUPYCOB.
[MpuBomAT  TpHUMEpPBl  BUPYCOB U
3aboJeBaHui, BBI3BIBAEMBIX UMH.
OO6cyxmaoT Tpo0IeMbl MPOUCXOMKIACHUS
BUPYCOB.

08.10.2024

12.0600maromwmii - ypox
o TeMe
«MonexysipHbIit
YPOBEHB.

KontponsHas pabota

Omnpenensttor HOHATHA, (OPMUPYEMBIE B
XoJe wu3y4ueHUs TeMbl. JlaloT OLEHKY
BO3pACTAIOLIEH POJIM €CTECTBEHHBIX HAayK
Y HaYYHBIX MCCIEIOBAHUH B COBPEMEHHOM
MHpE, NOCTOSHHOMY IPOLECCY SBOJIOLMU
HayyHoro 3HaHus. OTpabaTeIBalOT yMEHUS
(dbopmynupoBartb TUIOTE3HI,
KOHCTPYHPOBATh, MIPOBOJUTH
9KCIIEPUMEHTHI, OIIEHWBATH IMOJyUYE€HHBIE
3HaHUS.

11.10.2024

Pazmen 2.
Kierounsrit
YPOBEHb.
14 gacos.

13.Knetounslif ypoBEHb:
o0111ast XapaKTepUCTHKA.

Onpenenstior NOHATHA, (OPMUPYEMBIE B
X0JIe U3YUCHUS TEMBI: «KJIETKa», «METOJbI
W3yYEHUS KIJIETKI», «CBETOBast
MUKPOCKOTIHUS, «JIEKTPOHHAS
MHUKPOCKOIUS»,  «KJIETOYHAs  TEOPHUS).
XapakTepusyloT KIETKy KaKk CTPYKTYPHYIO
1 (pyHKIMOHAJIBHYIO €IWHUILY KU3HH, €€
XUMHUYECKUH COCTaB, METOJbl H3YYECHHS.
OOBSICHAIOT OCHOBHBIE IOJIO>KEHUS
KJIETOYHON TEOpHH. CpaBHUBAIOT
OPUHOMIIBL  pabOTBl W BO3MOXHOCTH
CBETOBOM u JEKTPOHHOHU

15.10.2024




MHKpOCKOHH‘IeCKOﬁ TCXHHUKMU.

14.00mue cBeneHust o
KJIETKaX. Kinerounas
MeMOpaHa.

Onpenensiror OCHOBHBIE TIOHSITHS,
dopMupyeMble B XOJ¢ H3YYCHHS TEMBI:
CIUTOTUIA3MAY, «SIPO», «OPTaHOHIBD,
«MeMOpaHa»,  «KJIETOYHas MeMOpaHay,
«harorurosy, «ITUHOIIATO3Y.
XapaKkTepu3yroT U CPaBHUBAIOT MPOLECCHI
¢arounTo3a u muHOUMTO3a. ONMHCHIBAIOT
O0COOCHHOCTH  CTPOCHUS  4YacTed u
OpPraHOWJIOB  KJICTKH. Y CTaHABIHBAIOT
MMPUYINHHO-CIICACTBCHHLBIC CBA3U MCKIY
CTPOCHUEM KJIETKU U OCYIICCTBICHUEM €10
nporeccoB  (aronurosa, CTPOCHHEM U
GYHKUMSIMH ~ KJIETOYHOH  MeMOpaHBI.
CocTaBJS0T IU1aH naparpada.

18.10.2024

155 npo.

OnpenensroT OCHOBHBIE MMOHATHS,
(dopMupyemMble B XOJe H3YYCHHS TEMBI:
«IPOKAPUOTHD», «YKapUOTHI»,
«XpOMaTHHY, «XPOMOCOMBD»,
«KapUOTHIT», «COMATHYECKHE KIIETKHY,
«IUTUIOUIHBI HAa0Op», «TOMOJIOTUYHBIC
XPOMOCOMBI»,  «TalUIOWAHBIA  HAOOpPY,
«TaMETB», «SAPBIIMKO». XapaKTepU3yT
CTPOCHHE Sapa KIETKH U €ro CBSI3U C
SHJIOMIA3MaTUUYECKON  ceThio. Pemmaror
OmojorMuecKkrie 3aJadd Ha OIpeleleHre
YUClla XpPOMOCOM B TalUIOMJHOM U
JIUTUIONTHOM HaOope.

22.10.2024

16.9H1011a3MaTHYECKAS
CETbh. Pu6ocoMsl.
Komiuiekc T"onbxu.
JIn30CcOMBI.

OrnpeaensoT OCHOBHBIE MOHSATHS,
dbopMupyeMble B XOJ€ H3YUCHHS TEMBbI:
«OHIOIIIa3MaTHYECKas CETHY,
«pUOOCOMBI».  «KOMIUICKC [ OJIbIKHY,
«TU30COMBI». XapaKkTepu3ylT CTPOCHUE
MIEPEYUCIIEHHBIX OPTaHOUJIOB KIIETKH U MX
GyHKIMM. Y CTaHABIMBAIOT MPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U MEXY CTPOCHHEM U
(GYHKIMsIMA  OMOJIOTHYECKUX CHCTEM Ha

25.10.2024




npuMepe KIETKH, €€ OpraHOWAOB H
BBITIOHSIEMBIX UMK QyHKIWH. PaboTatoT ¢
WITIOCTPAaLUsIME  yueOHUKA (CMBICIOBOE
YTCHHE).

17.MUTOXOHAPHH.
IInactunel. KieTo4Hsri
LEHTD. Opranoust
nexkeHus.  KierouHbie
BKITFOUEHUSI.

Omnpenensror OCHOBHBIE HOHSTHS,
dopMupyemble B XOJe H3YYEHHS TEMBI:
«MUTOXOHJIPUUY, «KPUCTBD», «ILIACTUIBI»,
«JIEHKOTLIACTBI, «XJIOPOILIACTBD,
«XpOMOIUIACTBI», «TPAHBD», «KICTOUHBIH
HEHTPY, «IUTOCKEIeT»,
«MUKPOTPYOOUKI, CUEHTPHOJIN,
«BEPETCHO  JICIICHHSY, «PECHHYKH»,
<OKTYTHKH», «KIETOYHBIC BKITIOUCHHSD).
XapakTepusyoT CTpOCHUE
MIEPEYNCIICHHBIX OPTaHOWIOB KIIETKH M UX
GyHKIHMU. YCTaHABIMBAIOT —TNPHYMHHO-
CJICJICTBEHHBIEC CBSI3U MEKIY CTPOCHUEM U
(GyHKUMSAMH OHMOJIOTUYECKUX CHCTEM Ha
npuMepe KIeTKH, €€ OpraHoWAOB |
BBITIOHSIEMBIX UMH QyHKIWH. Paboraror ¢
WITIOCTPALUsIMKE  yueOHUKa (CMBICIOBOE
YTCHUE).

05.11.2024

18.0cobennocT
CTPOCHUSI KJIETOK
3YKapUOT U IPOKAPHOT.

Omnpenensror MOHATHSA, (GopMHpyeMble B
X0/le M3YYCHUS TEMBI: «IPOKAPUOTHD),
«QYKapuoOTB», «aHA3pOObI»,  «CHOPBI».
XapaxkTepu3yloT OCOOCHHOCTH CTPOCHUS
KJIETOK  JyKapuoT ¥ TIPOKapuor.
CpaBHHBAIOT  OCOOEHHOCTH  CTPOCHHS
KJIETOK C IIEJNBI0 BBISBICHUS CXOACTBA H
paznuyuil.

08.11.2024

19.0600mmaromnmii  ypox.
KonTponbnas padora.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
xone wu3ydeHus TeMmbl. OOOCHOBBIBAIOT
HEOOXOINMOCTh HCIIOJB30BaHUS
MOJy4YEeHHBIX 3HAHUA B TIOBCETHEBHOU
KHA3ZH.

12.11.2024

20.AccuMunsinus "
IMCCUMUIISLINSL.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XO€ H3YUYEHHs TEMBl: «aCCUMMIISIIIHSD),

15.11.2024




MertaboausmM.

«TUCCUMUIISILISY, «MeTaboIN3M».
OO6cyxmaloT B Kiacce TpoOIeMHBIE
BOIIPOCBHI, CBSI3aHHBIE C  IIPOLECCAMU
oOMeHa BemecTB B  OHMOJIIOTHYECKUX
CHCTeMaXx.

21.2HepreTUdecKmit
00OMe€H B KIETKE.

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
XOA€  M3YYEHHUs]  TEMbl:  «HEIOJIHOE
KHCJIOPOJIHOE (bepMeHTaTHBHOE
paclienyeHue TJIOKO3bD», «IJIIMKOIH3»,
«TIOJTHOE  KUCJIOPOJHOE  paclleIieHHe
TITIOKO3BD», «KIICTOYHOE JIBIXaHUEY.
XapakTepu3yroT OCHOBHBIE 3TaIbl
SHEPreTHYecKoro oOMeHa B  KJIETKax
OpraHU3MOB. CpaBHUBAIOT
SHEPreTUYECKYIO 3G PEKTHBHOCTH
TJIMKOJIN3a U KJIETOYHOT'O IBIXaHHUSI.

19.11.2024

22.PorocuHTe’
XEMOCHHTES.

Omnpenensror MOHATHA, (GopMHpyeMble B
X0AC H3Y4YCHHA TCMBI: «CBCTOBasd (1)333
¢doTtocuHTE3AY, «TEMHOBast thaza
¢doTtocuHTE3AY, «oTomm3 BOJIBI»,
«XEMOCHHTE3Y, «xXeMOTpo(dbI»,
CHUTPUPHUIHPYIOIINE OakTepun».
PackpeiBaror  3HaueHwe  (oTOCHHTE3A.
XapakTepusyroT CBETOBYIO M TEMHOBYIO
(azbr (doTocunHTE3a 1o cxeme,
npuBeEHHON B ydeOHuKe. CpaBHHBAIOT
nporeccsl (OTOCHHTE3a M XEMOCHHTE3a.
Pemrator  pacderHble = MareMaTHYeCKHE
3a7a4d, OCHOBaHHbIE Ha (HAKTUYECKOM
OMOJIOTMYECKOM MaTepualle.

22.11.2024

23.ABTOTpO(EI
TeTepoTPOdEL.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XO0JIe UW3Y4YCHHUS TEMBI: «aBTOTPO(DBD»,
«reTepoTpoduI», «hotoTpods»,
«XeMOTpOdEI», «canpoduTe»,
«apasuThl»,  «TOJI030MHOE  THTAHHUE».
CpaBHMBAIOT OpraHW3Mbl MO CHOCOOY
NOJYUYEeHHUs]  TUTATENIbHBIX  BEILECTB.

26.11.2024




CocraBmsiior  cxemy  «Knaccudukanus
OpPraHM3MOB 110 CIOCOO0Y MHUTAaHHA» C
NpPUBEACHUEM KOHKPETHBIX HPUMEPOB
(cMBICTIOBOE YUTCHHE).

24.Cunre3
KJIETKE.

Oenka B

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
x0JIe H3yUYCHHUS TEMBI: «TCH»,
«TCHETHYECKUH KOI», (TPHUTLIETY,
«KOJIOHY», «TPAHCKPHIILINIY, KAHTHKOOH,
«TPAHCISAIHU, «TIOJTCOMAY.
XapaKkTepu3yroT TMPOIECCHl, CBA3aHHBIE C
OMOCHHTE30M Oenka B KIICTKE.
OnuChIBatOT MPOIECCHl TPAHCKPHIIMH U
TPAHCIISINH, MPUMEHSIS TIPUHIHIT
KOMIIJIECMCHTAPHOCTH U TCEHCTUYCCKOI'O
KOJIa.

29.11.2024

25 . Jlenenne KJICTKH.

Murtos.

Omnpenensttor HOHATHA, (OPMUPYEMBIE B
X0J€  M3YYEHHs  TEMBI: «MHUTO3»,
«uHTepdazay, «mupodaza», «meradazay,
«anadazay, «renodazay,
«perymIuKaLus, «XpOMaTHIBD»,
«IIEHTPOMEPA»,  «BEPETCHO  JICTICHUS.
XapakTepu3yroT OHOJIOTHYECKOe 3HAUYCHHE
muTo3a. ONHCBIBalOT OCHOBHBIE (ha3bl
MHUTO3a. Y CTAaHABJIMBAIOT  MPUYMUHHO-
CJIC/ICTBEHHEIC CBSI3U MEX]Ty
MPOIOJDKUTENIEHOCTBIO JIETICHNST KIETKU U
MPOIOJDKUTEIIEHOCTHIO OCTaJILHOT'O
MeproJIa XKU3HEHHOTO IMKIIA KJISTKH.

03.12.2024

26.00001maronuii - ypok
nmo TteMe «KieTouHbIH
YPOBEHBY. .

OnpenensifoT TOHATHS, (OpPMUpPYEMbIE B
xo/le w3y4deHus TeMbl. (OOOCHOBBIBAIOT
HEO00XOJUMOCTh WCTIOJIb30BaHUS
MOJYyYECHHBIX 3HAHUM B TOBCEIHEBHOM
SKU3HH.

06.12.2024

Paznen 3.
Opraan3MeHHbII
YPOBEHb.
13 gacos.

27.Pa3zMHOXeHUE
OpTaHU3MOB.

OnpexpenstiioT TOHATHA, (OPMUPYEMBIE B
XO0Jle¢ W3YYEHHS TEMBI: «pPa3MHOKEHHE
OpPIraHU3MOBY», «OECI0JIOe Pa3MHOKEHUEY,
«TIOYKOBAHHUEY, «IETCHUE TEJIa», «CIIOPBD»,

10.12.2024




«BEIr€TaTUBHOC PAa3MHOXCHHC), «I1OJIOBOC

pa3MHOXKEHHUEY, «raMeThI»,
repMadpOIUTEIY, «CEMEHHUKUY,
ITIHUKN, «CTIEPMATO30UbD»,
«SIULIEKIETKI. XapakTepusyrT

OpraHM3MEHHBII ypOBEHb OPTraHMU3AINN
JKUBOTO, TIPOLIECCHI OECTIONIOTO U MOJIOBOTO

pa3MHOKEHUs, CPaBHMBAIOT uX.
OnuceiBalOT ~ crocoObl  BEre€TaTUBHOIO
Pa3MHOXEHUS  pacTCHUM. IIpuBogsT

MIpUMEpBl OPTaHU3MOB, Pa3MHOKAIOLTIXCS
MIOJIOBBIM M OE€CTIONIBIM IIYTEM.

28.Pa3zBuTHE  MIOJIOBBIX
KJIETOK. Meiios.
Orm1010TBOpEHUE.

Omnpenensror MOHATHA, (GopMHpyeMble B
XOl€ W3Y4YCHUS TEMBI: «TaMETOTCHE3,
«IIEPUOJT PA3MHOKEHHSY», CIIEPHOJ POCTa»,
«IIEePUOJ] CO3PEBAHMS», «MEH03 |», «Meio3
Il», «xoHBIOTAIUA», «KPOCCHHIOBEPY,
«HanpaBUTEIIbHEIE TENbLAY,
«OTIIOIOTBOPEHUEY, «3UTOTA», KHAPYKHOE
OILUTOIOTBOPEHUEY, «BHYTpECHHEE
OTIJIOJIOTBOPEHUEY, «IBOWHOE
OIUTOIOTBOPEHUE Y TTOKPBITOCEMEHHBIX),
«QHIOCTEPM». XapaKTepu3ylT CTaJuH
pasBUTHSL TIOJIOBBIX KJIETOK H CTaJui
Meio3a nmo cxemam. CpaBHUBAIOT MUTO3 U
Meiio3.  OOBSCHAIOT  OHMOJIOTHYECKYIO
CYIIHOCTH Me#03a M OIJIOIOTBOPEHHUSI.

13.12.2024

29. unuBuyansHOE
pa3BuTHE OpraHm3ma.
BbrnoreneTnueckuit
3aKOH.

OnpenessifoT TOHATHS, (OpPMUpPYEMbIE B
XOJle HW3YyYEHUs TEeMBl: «OHTOTEHE3,
«3MOpUOHANILHBIA  TEPHOJ] OHTOTeHe3a
(amOpuorenes)»,  «IOCTIMOPHUOHATBLHBIN
MIEPUO]] OHTOTEHE3a», «IIPSIMOE PA3BUTHE,
«HenpsMoe pasBUTHE, «3aKOH
3apOIBIIIEBOTO CXOJICTBAY,
«OMOTEHETHUECKUN 3aKOH», «(DUIOTEHE3Y.
XapakTepu3yloT MEepUuoabl  OHTOTrEHe3a.
OnuceiBal0oT 0cOOEHHOCTH OHTOI€HEe3a Ha

17.12.2024




nprUMepe PasIn4HbIX TPYI OPraHU3MOB.
OOBSCHAIOT OHOJOTHYECKYIO CYITHOCTH
OGUOreHEeTUYECKOI0 3aKOHa.
YcTaHaBIMBAIOT MPUYMHHO-CIIEICTBECHHBIC
CBSI3H HA TIPHMeEpE )KUBOTHBIX C TPSIMBIM U
HETIPSIMBIM Pa3BHTHEM.

30.06006maromuii ypok. | OnpenenstoT mousaTHs, ¢opmupyemselie B | 20.12.2024
xome w3ydeHus TeMbl. (OOOCHOBBHIBAIOT
HE00X0IMMOCTb UCIIOJIb30BaHUS
MOJIYYCHHBIX 3HAHMM B IOBCEIHEBHOMI
JKU3HHL.

31.3aKOHOMEPHOCTH Onpenensror moHsTHA, (opmupyembie B | 24.12.2024

HacJIeI0BaHUs xoJe U3y4YCHHUS TEMBI:

MIPU3HAKOB, «rUOPHUIOJIOTHYECKHI METON», «UHCThIC

YCTAaHOBJICHHBIC JIMHHUHN), <<MOHOFI/I6pI/IILHOC

I"'Mennenem. CKPCLIMBAHUE»,  «AJJICNbHBIC  TEHBD),

MonorubpugHoe «TOMO3WIOTHBIE M TE€TEPO3UTOTHBIC

CKpCuIBaHueC. OpTraHu3MbD», «JOMMHNHAHTHBIC u
peLeccuBHbIE MPU3HAKWY,
«pacILIemIeHue», «3aKOH YUCTOTHl TaMeT.
XapakTepusyroT CYIIHOCTh
THOPUI0IOTHIECKOTO MeTO/1a.
OnucelBalOT  ONBITH, npoBoaumbie [
Mennenem o MOHOTHOPHIHOMY
CKPEITUBAHUIO. CoCTaBisIIOT ~ CXEMBI
CKpELIMBaHUSI. OO0BscHsIOT
LIUTOJIOTHUECKHUE OCHOBBI
3aKOHOMEPHOCTEH HacIe/I0BaHUs
MPU3HAKOB npu MOHOTHOPHTHOM
CKpeuBaHuM. PemaiooT 3agaun  Ha
MOHOTHOPHTHOE CKPEIINBAHHE.

32.HenomHoe Onpenenstror noHsATHS, (GopMmupyemble B | 27.12.2024

JAOMHUHUPOBAHUC.

l'enotun u  ¢eHOTHIL

Amnanmusupyroriee
CKpeLIUBaHUE.

XOA€  M3YYEHHUs]  TEMBl:  «HEIOJIHOE
JOMUHHPOBaHUEY, «TCHOTHUII,
«heHoTHn, «@HAJIU3UpYIOIEe
CKpELIMBAHUE. XapakTepu3yroT
CYLIHOCTb aHaJIM3UPYIOLIETO




CKpEIIMBaHUS. CocCTaBISIOT CXEMBI
CKpemuBaHWsA.  Pemaror 3amaum Ha
HAaCJEIOBaHUE MPU3HAKOB MPHU HEMOJTHOM
JIOMUHUPOBAHUU.

33. urubpuaHoe
CKpElIMBaHUE.
HE3aBUCUMOTO
HACJIC/IOBAHUS
MPU3HAKOB.

3akoH

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
XO0Jle UW3yYeHHUS TEeMBl: <«IUTHOpUIHOE
CKpEIMBAaHUE», «3aKOH HE3aBHUCHMOTO
HACJIC/IOBaHUS MIPU3HAKOB,
«IMONMUTHOPUIAHOE CKpeIIBaHue»,
«peleTKa ITenneray. Harot
XapaKTEPUCTUKY U OOBSICHIIOT CYUTHOCTh
3aKOHa  HE3aBHCHMOTO  HACJEOBaHHE
MIPU3HAKOB. CocTaBistor CXEMBI
ckpemuBaHusg H  peuietkun  IleHHera.
Pemaror 3amaum  Ha  OUrHOpUIHOE
CKpeIlBaHue.

14.01.2025

34.I'enetnka oJa.
CuLerieHHOE ¢ II0JIOM
HacJIEJOBaHUE.

OnpenensifoT MOHATHA, (HOPMUPYEMBIE B
XOl€ UW3YYEHHS TEMBI:  «ayTOCOMBI»,
«IIOJIOBBIE  XPOMOCOMBI», «TOMOTaMETHBIN
TOID», «TeTeporaMeTHBIN OJD»,
«cLelJIeHne TeHa C mojom». Jlaror
XapaKTePUCTUKY u OOBSACHSIOT
3aKOHOMEPHOCTH HACJIe/IOBaHUS
NPU3HAKOB,  CLEIUICHHBIX C  TIOJIOM.
CoCTaBnglOT  CXEMBbI CKpeIMBaHuH.
VYcTaHaBIMBaIOT MPUIMHHO-CIIEICTBEHHBIE
CBS3M Ha TMpHMEpPEe 3aBUCHMOCTH TIoJia
ocobu ot e€ XpoMocoMHOro Habopa.
Pemaror 3amaum  Ha  HacleqOBaHHE
MTPU3HAKOB, CIEIUIEHHBIX C MTOJIOM.

17.01.2025

35.00600marontuii ypox.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
xone wu3ydeHus TeMmbl. OOOCHOBBIBAIOT
HEOOXOINMOCTh HCIIOJB30BaHUS
MOJyYEeHHBIX 3HAHUA B TIOBCETHEBHOU
KHA3ZH.

21.01.2025

36.3aKOHOMEPHOCTH
M3MEHYUBOCTH:

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XO€ WM3Y4YEHHs TEMBl: «HM3MEHYHBOCTBY,

24.01.2025




MOIU(DUKAIIMOHHAS
W3MeHYnBOoCTh. Hopma
peaxkuuu.

«MOIUQUKAIII, «MoauQUKaAIIOHHAS
W3MEHYUBOCTEY, «HOpMa peaKIimy.
XapakTepuszyoT 3aKOHOMEPHOCTH
MOIU(DUKAIIMOHHON M3MEHYHUBOCTH
OpTaHU3MOB. IIpuBogsT TIPUMEPHI
MOAU(PUKANMOHHON  M3MEHYMBOCTH U
MIPOSIBIICHUIA HOPMBI peaKIuu.

VYcranaBnuBatOT MPUYNHHO-CIIEICTBEHHBIE
CBSI3U Ha MpPUMEPE OPraHU3MOB IIHPOKOM
U y3KOM HOpMOW peakuud. BpimosHSOT
MPAaKTUYECKYyI0 pPabOTy MO BBISIBICHHUIO
W3MEHYHUBOCTH Y OPTraHU3MOB.

377.3aKOHOMEPHOCTH
U3MCHYHUBOCTU:
MyTallMOHHasA
U3MEHYUBOCTD.

OmnpenenstioT HOHATHA, (OPMUPYEMBIE B
XOJ/Ie U3YUEHHS TEMBI: «CHHBIC MYTaIlHI,
«XpPOMOCOMHBIE MYTallil», «TCHOMHBIC
MYTalHm. «yTparay, «Ienenus,
«IYTUTHKALUS», «UHBEPCUS», «CHHAPOM
HayHa», «OOJHUIUIOUANS), «KOJIXUIHHY,
«MYTaLlUOHHBIE BEILIECTBAY.
XapakTepu3yroT 3aKOHOMEPHOCTH
MYTaIllHOHHOW W3MEHUYHNBOCTH OPTaHU3MOB.
[IpuBoast MIPUMEPDI MyTaluit
opranu3moB. CpaBHHBaIOT MOAWU(UKALMN
W MyTauuu opranm3MoB. OOcCyxaaroT
po0JIeMbl K3MEHYUBOCTH OPTaHU3MOB.

28.01.2025

38.0cHOBHBIE  METOABI
CEJIEKIIUHU pacTeHui,
JKUBOTHBIX 5
MHUKPOOPTaHU3MOB.

Onpenenstior NOHATHA, (OPMUPYEMBIE B
X0l M3YYEHHUS TEMBL:  «CEJEKLH»,
«ruOpuaM3anus», «MaccoBBId  OTOOP»,
«MHAMBUAYAJIBHBIA ~ OTOOP»,  «UHCTHIE
JIMHUNY, «OJM3KOPOICTBEHHOE
CKpELIUBAaHUEY, reTepo3uUcy,
«MEXBUI0Bas THOPHU3AIIHSD),
«HCKYCCTBEHHBIH MyTareHes»,
«OHOTEXHOJIOT U, «aHTUOMOTHKIY.
XapakTepus3yloT METOIbl CeIEeKIIMOHHON
pabotel. CpaBHMBAIOT MAacCOBBIH H
VHAMBHTyAJIbHBIN o10op. T'oToBsT

31.01.2025




coo0IeHUs K YPOKY-CeMUHapy
«Ceneknys Ha CITy)KOe JeTOBEKay.

39.0600maromuii  ypox
o TeMe
«Oprann3MeHHBIH
YPOBEHBY.

BricTymator ¢ cooOmeHusIMI, 00CyKIatoT
cooOUmeHnsT C  OJHOKJIACCHUKAMH U
YUHUTEISIMH.

04.02.2025

Pazpnen 4.
ITonynanuonHO-
BHJIOBOH
YPOBEHb.

7 yacoB.

40.IlonmynaunonHo-
BHUJIOBOU YPOBEHB:
o01mas xapakTepHUCTHKA.

OnpenensifoT TOHATHSA, (OpPMUpPYEMBIE B
xofe W3y4eHUs TEMBI: «BU,
«MOp(HOOTHIECCKUH  KPUTEPHA  BHIAY,
«(PU3HONOTHYCCKUN  KPUTEPHHA  BHIA»,
«TE€HETUYECKHUU KpUTEpUil BHUJIAY,
«IKOJIOTMYECKUI KpUTEpHil BHIAY,
«reorpaduueckuii  KpuTepuil  BUAAY,
«UCTOPUYECKUI KpUTEpUii BHUJIAY,
«apean», CTIOMYJISIHS, «CBOMCTBa
MOITYJIALIAN, «ObuoTnyeckue
coobmectBay. JlalOT  XapaKTEpPUCTHKY
KpUTepreB BUJA, MOMYJIALIOHHOMN
CTPYKTYpbl BHAa. OMNHCHIBAIOT CBOICTBa
MOIYJIALIUN. OOBsCHSIOT poib
PENPOAYKTUBHON W30JISIIAN B
MOIIEpKAHUH H[EJIOCTHOCTH BHJA.
BbIMONHAIOT OpakTHYECKylo paboTy 1o
W3YyYEHHIO MOP(OIOTUIECKOTO0 KPHUTEPHUs
Brja. CMBICIIOBOE YTEHHE.

07.02.2025

41.Dkonornyeckue
(dakTopel H  yCIOBHS
Cpepl.

Omnpenensror MOHATHSA, (GopMHpYyeMble B
X0/ H3YUYCHUS TEMBL: «aOMOTHYECKHE
IKOJIOTHUYECKHE (aKTOPhI», «OMOTHYECKHE
9KOJIOTUYECKUE (hakTops»,
«aHTPOIIOT€HHBIE IKOJIOTHUECKUE
(GakTopeD», «IKOJOTHYECKHE YCIOBHS,
«BTOPUYHBIC KIMMATHUECKHE (HaKTOPBD».

Hatot XapaKTEPUCTUKY OCHOBHBIX
9KOJIOTHYECKHX (aKTOPOB M YCIIOBHH
cpenbl.  YCTaHaBIMBAKOT  NPUYMHHO-

CJICACTBCHHBIC CBA3U HA IIPUMEPEC BJIMAHUA
OKOJIOTHYCCKHX YCHOBHﬁ Ha OpraHu3MBbL.

11.02.2025




CMEBICIOBOE YTEHHUE.

42 .TIpoucxoxacHue

BUJIOB. PasButne

SBOJTIOLMOHHBIX
MpeJICTaBICHU.

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
XOJle W3YYEHHUS TEMBI:  «IBOJIOIHUI,
«reopus [lapBUHa», «ABWKYIIHE CHIIBI
IBOJTIOITUNY, «H3MEHIHBOCTEY, «00phOa 3a
CYIIIECTBOBAaHUEY, «ECTECTBEHHBIN OTOODPY,
«CHHTETHYECKas  TEOpHsl  DBOJIOLUIN.
JlaloT XapakTepHUCTHUKY M CpPaBHUBAIOT
SBOITIOLIMOHHBIE MIPEICTaBICHUS
JK.b.Jlamapka ¥ OCHOBHbBIE MOJIOXKEHUS
y4yeHus Y./lapBuHa. OOBsICHSIOT
3aKOHOMEPHOCTH HBOIIOIMOHHBIX
npoueccoB ¢ no3uuuu yuenus Y./lapBuna.
T'OTOBSIT COOOIICHUS WM MPE3CHTAIMH O
Y./lapBuHe, B T.4. C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TeXHOJOTwid. PaboTaroT ¢
WNHuTepHeTOM Kak c HUCTOYHUKOM
WHPOpPMALIUH.

14.02.2025

43 Tlonmynauus Kak
JIIEMEHTapHAasl eAMHUIA

JBOJIIOLUU.

OnpenensifoT MOHATHA, (HOPMUPYEMBIE B
XOJle W3YYEHHUS TEMBI «IOIyJISIIHOHHAS
FeHEeTUKAa, «reHo(OoHIY. HassiBaroT
MPUYUHBl  M3MEHUYUBOCTH  reHO(OHA.
[IpuBonsT mTpUMEpHI, TOKA3bIBAIOIINAE
MPUCTIOCOOUTENBHBIN (amanTUBHBIN)
XapaKkTep M3MEHEHHI reHohoHa.
OO0cyxmaoT TpoOIeMBbl JTBIKYIINX CHIT
sBomonuu. C MO3UMLUUMU  COBPEMEHHOM
ouonorun. CMBICIIOBOE YTEHHUE.

18.02.2025

44 Bbopbba
CYIIIECTBOBAHHUE
©CTeCTBEHHEIN 0TOOp.

3a
u

OnpenensifoT TOHATHS, (OpPMUpPYEMbIE B
XO/Ie H3YYCHHS TEMBI: «BHYTPUBHIOBAS

6oproda 3a CYIIIECTBOBAHHE,
«MEXBUI0Bas oopnbda 3a
CYyILIECTBOBAHUE, «boprba 3a

CYLIECTBOBaHHE C HEOIArOoNpUsTHBIMU
YCIOBHSIMH CPEAbI», «CTaOMIN3UPYIOUINI
€CTECTBEHHBI  OTOOp»,  «ABIKYLIMH
€CTECTBEHHBIH 0TOOpY. XapakTepu3yloT

21.02.2025




(dopMbl  OOpPBEOBI 33 CYIIECTBOBaHHE U
€CTEeCTBEHHOTO otOopa. [IpuBoasT
MpUMEPhl WX TIPOSIBJICHUS B IPHUPOJIE.
PazpabarbiBarot SKCIIEPUMEHTBI o
W3YYEHWIO JEeHCTBUII 0TOOpa, KOTOpHIE
CTaHyT OCHOBOW Oyaymero y4eOHO-
UCCIIEI0BATENbCKOTO MPOCKTA.
CMBICTIOBOE YTEHHUE.

45.Bumoobpa3zoBaHue. Onpenenstror noHsTHs, (Gopmupyembie B | 25.02.2025
XOJIe M3yUYECHUS] TEMBI: «MUKPO3BOJIIOIIHS,
«U3OJILIUSY, «peTpOIyKTUBHAS
W30S, «BUI000pa30BaHUEY,
«reorpadmueckoe BHZI000pa30BaHUEY.
XapakTepusyroT MEXaHU3MBI
reorpaduyeckoro  BHI00Opa3oBaHHS C
UCIIONIb30BAaHUEM ~ PUCYHKa  ydeOHHMKa.
CMBICTIOBOE 4YTEHHE C TMOCIEAYIOIINM
BbIIBHKCHUEM THUIIOTE3 (6] APpyrux
BO3MOJKHBIX MEXaHU3Max
BHAJI000pa30BaHMSL.

46.Maxpo3BOJIOLIHA. Onpenenstror noHsiTHA, Gopmupyemble B | 28.02.2025

X0AC€ U3YYCHUA TCMBL. «MAaKpPOI3BOJIIOLUA,

«HaNpaBJICHUS IBOJIIOLIMN,
«OMOJIOTHYECKHN nporpecc,
«OMOJIOTHYECKHN perpeccy,
«apomopdo3», «UAMOaanTaLUs,

«aereHeparus». XapakTepu3yroT IIIaBHbIC
HaHpaBHeHI/IH OBOJIFOIIUU. CpaBHI/IBaIOT
MHUKpO- B MakposBoionuto. O0cyxaaroT
POOIEMBI MaKpO3BOJIOIUH c
OJIHOKJIACCHUKaMH M y4uTtejieM. PaGoraror
C OOITIOJIHUTCIBbHBIMHU I/IH(i)OpMa]_II/IOHHI)IMI/I
HCTOYHHKAMH C LEJIbI0  IOATOTOBKHU
COOOIIEHUS WIH
MyJbTUMEIUATNPE3eHTAlM O  (aKTax,
JIOKa3bIBAIOIINAX DBOJIIOLIHIO.




Pazgen 5.
DKOCUCTEMHBIN
YPOBEHb.

5 yacoB

47.Coo0111eCTBO,
JKOCUCTEMA,
OHOreolEH03.

OnpenesstioT TOHATHSA, (OPMUPYEMbIC B
XO/I€ HU3Y4YCHUs] TEMbI: «OHOTHYECKOE
COOOIIECTBOY, «OHOLIEHO3Y,
«IKOCHCTEMAY, «OHOreOLEeH03».
ONKCHIBAIOT M CPABHHUBAIOT 3KOCHUCTEMBI
Pa3IMYHOTO yPOBHs. [IpHBOIAT MpPUMEPHI
9KOCUCTEM pasHoro YPOBHSL.
XapakTepusyroT aKBapUyM Kak
HCKYCCTBEHHYIO 9KOCHCTEMY.

04.03.2025

48.CocTaB W CTpyKTypa
coobmiecTna.

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
X0€ HN3y4YCHUA TEMBI. «BHUOOBOEC
pasHooOpasue»,  «BHJOBOH  COCTaBy,
«aBTOTPOGB», «TeTepOTPOPB»,
«IPOJTYIICHTHIY, «KOHCYMEHTBI»,
«PEAYUCHTB»,  «SIPYCHOCTBY»,  «PEIKUE
BUJIBIY, «BHJIBI-CPEIOOOPA3OBATEITNY.
XapakTepu3yroT MOpPQOJIOTHYECKYI0 H
MPOCTPAHCTBEHHYIO CTPYKTYPY
cooOmiecTBa. AHATM3UPYIOT CTPYKTYPY
OMOTHYECKHIX COOOIIECTB MO CXEME.

07.03.2025

49 MexBHIOBBIE
OTHOIIIEHUSI OPTaHU3MOB
B DKOCHCTEME.

OnpenessifoT TOHATHS, (OpPMUpPYEMbIE B
XO/le W3YYEHHS TEMBI: «HEHTPAIU3M),
«aMEHCaII3M», «KOMMEHCAITU3M»,
«cUMOHO03Y, «IIPOTOKOOTIEPALIHs,
«MYTyau3m», «KOHKYPEHIIHSD»,
«XHMIIHUYECTBOY», «IapasuTu3M». Pemaror
IKOJIOTMYECKHE 3aJauydl Ha IPUMEHEHHE
IKOJIOTUUECKHUX 3aKOHOMEPHOCTEH.
[IpuBOAAT TIPUMEPHI TOJIOKHUTEIBHBIX U
OTpPUIIATENBHBIX B3aMOOTHOIIICHUH
OpPraHu3MOB B TIOMYJISIIIHH.

11.03.2025

50.IToroxku BemiecTBa
SHEPTHH B DSKOCHCTEME.
Camopa3sBurtue
DKOCHUCTEMBEL.
DKOJIOrnYeCcKast
CYKIIECCHSI.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XOl€  M3y4YEHHS  TEMBL:  «IIMpaMHuzaa
YUCIEHHOCTH ®  Ouomaccel».  Jlaror
XapaKTePUCTUKY POJIM aBTOTPOMHBIX U
reTepoTpodHBIX OpTraHu3MOB B
’kocucTeMe.  PemaroT  skoslormyeckue

14.03.2025




3aJa4d Ha TPUMEHEHHE HKOJOTUYECKHX
3aKOHOMEpHOCTEH. OnpenensoT MOHITHS,
¢dopMupyemMble B XOJ€ HM3YYEHHS TEMBI:
«pPaBHOBECHE», «IEPBUYHAS CYKILECCH,
«BTOpPHYHAS CYKIECCHS». XapaKTepU3yIOT
MPOIECCHl  CaMOPa3BUTHSI  IKOCHUCTEMBI.
CpaBHUBAIOT MEPBUYHYI0 M BTOPUYHYIO
CYKIIECCHIO.

51.0600maromuit  ypok | Onpexnensiror moHsTHs, ¢dopmupyembie B | 18.03.2025
no TeMaM | Xoje wu3ydeHus TeMbl. (OOOCHOBBIBAIOT
«[lomynsuoHHO- HEO0XOIMMOCTb UCIIOJIb30BaHUS
BHJIOBOI U | IONY4YEHHBIX 3HAHU B IOBCEIHEBHOU
3KOCHCTEMHBII JKU3HHU.
YPOBEHB»
Paznen 6. 52.buocdepa. Onpenensror  moHSTHA:  «Omochepay, | 21.03.2025
buocdepnsrit CpenooOpasyromas «BOJHAs cpelay, <«HA3eMHO-BO3AYIIHAsS
YPOBEHB. JEeSITETbHOCTh cpela», «Io4YBa», «OPraHU3Mbl Kak cpena
13 gacos. OpTaHU3MOB. oOUTaHUY, «MEXaHUYECKOe
BO3/CHCTBUEY, «(hU3HKO-XMMHYECKOE
BO3/ICHCTBHEY, KIIEPEMEILICHHUE BEIIECTBAY,
«ryMycy», «punbTpanusy. XapakTepusyroT
onochepy Kak TIO0AIBHYIO IKOCHCTEMY.
ITpuBoAT mpUMeEpPbI BO3AECHCTBHS JKHUBBIX
OpraHu3MOB Ha pa3InYHbIC CPEIbl KUIHH.
53.KpyroBopot BeriecTB | OnpenenstoT nonsitust: | 01.04.2025
B IIPUPO/IE. «OMOTCOXUMHYECKUHA LUKI», «OMOTEHHBIE
(muTaTenbHbIC) BEILECTBAY,
«MHKPOTPO(HBIC BEII[ECTBAY,
«MakpoTpodHbIe BEILIECTBAY,
«MHUKPOBJIEMEHTBD». XapakTepusyroT
OCHOBHBIC OMOT€OXMMHUYECKHE MUKl Ha
3emie, UCTIONB3YS WIUTIOCTpaLuU
yueOHUKa. YCTaHaBIMBAIOT NPUYUHHO-

CJIEJICTBEHHbIE CBSI3U MEX1y Ouomaccoi
(TpOTyKTUBHOCTHIO) BHJIA U ero
3HAUYEHUEM B NOJIEPKAHUH




(YHKIMOHUPOBAHUS COOOIECTBA.

54 .DBomonus
omocdepsr.

Onpenensiror TTOHSTHSL: «OKHMBOE
BEIIECTBO»,  «OHMOTCHHOE  BEIICCTBOY,
«OMOKOCHOE BEILIECTBOY, «KOCHOE
BEIIECTBO», «IKOJOTHYECCKHU  KPHU3HCH.
XapakTepHu3yroT MpoIecchl paHHEro 3Tana
sBoionMu  Ouocepsl.  CpaBHHBAIOT
0CcOOEHHOCTH KPYroBOpOTa yriepoja Ha
pPa3HBIX dTamax SBOJIONUH  OHOCHEpPHI
3emin. OOBACHSIIOT BO3MOYKHBIC TTPHYHUHBI
IKOJIOTHUECKUX KPHU3HUCOB.
VY cTaHaBNIHMBAIOT MPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXIY JESITEIBHOCTHIO YENIOBEKA U
HKOJIOTHYECKHUMHU KPHU3HUCAMH.

04.04.2025

55.I'nniotesa
BO3HUKHOBEHUS KU3HMU.

OnpenessiioT TMOHATHS: «KPEAIIMOHU3MY,
CaMOMPOM3BOIBHOE 3apOXKICHHUEY,
«THUMOTE3a CTAIMOHAPHOTO COCTOSHHSD),
«TUMOTE3a  TMAHCIEPMHM»,  «THUIOTE3a
OHOJIOTHUECKOM SBOITIOLHI.
XapakTepu3yl0T ~ OCHOBHBIC  THITOTE3bI
BO3HMKHOBEHMSI  JKU3HM Ha  3emie.
OO0CyX/1al0oT  BONPOC  BO3HUKHOBEHUS
JKU3HU C OJIHOKJIACCHUKAMU U YIHUTEIIEM.

08.04.2025

56.Pa3Butue

IIPEICTABIICHUI 0
MPOUCXOXKICHUN JKU3HU.
CoBpemeHHOE

COCTOSTHHE MTPOOJIEMBI.

OnpenensroT TMOHATHSA:  «KOaIlepBaTh»,
«IPOOUOHTEIY, «TUTOTE3a
CUMOHOTHYECKOTO MTPOUCXOXKIEHUS
SYKapUOTUYECKUX KIETOK», «THUIOTe3a
MIPOUCXOXKICHUS SYKAPHUOTHICCKHUX KIIETOK
U HUX OpPraHouzoB IIYTEM BIIAUYHWBAHUA
KIIETOYHOH  MeMOpaHbBI»,  «IPOTCHOTY,
«yOaKTEpHIY, «apxebaKTepum.
XapakTepusyroT OCHOBHbBIE 3Tarbl
BO3HUKHOBEHHSI W pa3BUTHS JKU3HU Ha
3emute. OnuceiBarOT MTOJIOXKEHUS
OCHOBHBIX THUIIOTE3 BO3HUKHOBCHUA
JKU3HHU. CpaBHUBAIOT TUTIOTE3bI
A.MN.Onapuna Hu Jxk. XoJaenna.

11.04.2025




OO0cyxaT TPoOJIEeMbl BO3HUKHOBEHUS
YKM3HHU C OJIHOKJIACCHUKAMH U YUHTEIIEM.

57.PazBuTHEe KU3HU Ha
3emuie. Opsl
JIpeBHEMIIEH U JpeBHEI
JKU3HU.

OnpenensfoT MOHATHS: «3pa», «IIEPHOIY,
«IMOXay, «KaTapxen», «apxeiy,
«IIPOTEPO30i», «IaNeo30m», «Me3030i»,
«KAWHO301», «ITaJICOHTOJIOTHS,
«KeMOpHit», «OPJIOBUKY, «CUITYpY,
«JICBOHY, «KapOOH», «IEePMBb,
«TPUTIOOUTEI, «PUHHOPHUTEDY,
«KUCTETIEPBIC  PBIOBI», «cTeroredaisn»,
«UXTHOCTETH, «TeparCUIb.
XapakTepu3yloT pa3BUTHE JKU3HH Ha
3emie B 3pbl JApEBHEHMIIEH W OpeBHEHR
>ku3HU. [IpuBOAST NMpuUMeEpsl OpraHU3MOB,
HaceJIABIIUX 3eMJII0 B 3pbI JpeBHEHIIeH u
JpeBHEH JKU3HH. YcraHaBnuBaOT
MMPUYINHHO-CIICACTBCHHBIC CBA3U MCKIY
YCIIOBUAMUA Cpe€ablL oOHuTaHus u
SBOIFOLIMOHHBIMHU MpoIecCaMu y
Pa3IMYHBIX TpyOn  OpraHW3MOB.
CMBICIIOBOE UYTEHHE C TOCIEIYIOIIUM
3aI0JTHEHNEM TaOJHIIEI.

15.04.2025

58.Pa3BuTHe JKH3HH B
Me3030¢ 1 KalfHO030¢€.

OHpe,Z[eJ'IfIIOT IMOHATHUSA: «TpHAC», «HOpaA»,

«MEII», «AUHO3aBpPLbI», «CymMyartbIC
MIJICKOIIUTAIOIIHC)). (IJTallCHTapHbIC
MIJICKOIIUTArOIIHC), «IIAJICOTCHY,

«HEOTEH», «AaHTPOIIOTEeH». XapaKTePU3yIOT
OCHOBHBIC nepnomﬂ JKHN3HU Ha 3eMne B
Me3030¢€ | KaitHo3oe. [IpuBomsaT mpumMepsl
OpraHuW3MOB, HAaceNsBIIUMX 3EeMJI0 B
Me3030€ H KaWHO30€. YCTaHaBJIHWBAIOT
HpI/IT-II/IHHO-CJ'IeIICTBeHHBIe CBs3H MC)KZIy

YCIIOBUAMH cpenbl oOuTanus u
3BOJIFOLIMOHHBIMA IIpoLEeCCaMU y
Pa3INYHBIX rpymnm OpraHU3MOB.

CMEBICIIOBOE YTCHHE C MOoCJICAYHOIIUM
3aIlIOJIHCHUCM Ta6J'II/I]_[BI. P a3pa6aTBIBa}0T

18.04.2025




IUTaH YpOKa — 3KCKYPCHH B KpaeBeAueCcKui
MY3€eH.

59.0600maromuii ypok | ['oTOBAT oT4eT 00 SKCKYPCHH. 22.04.2025
60.AHTpOIOTeHHOE OnpenensroT TOHATHS: «aHTpornoreHHoe | 25.04.2025
BO3/ICHCTBHE Ha | Bo3zAelicTBHE Ha Ouochepy», «HOOChEpay,
ouocdepy. «IIPUPOAHBIE PECypPCHI». XapaKTepHU3YIOT
YyeJoBeKa Kak OMOCOLHAIbHOE CYIIECTBO.
OnuChIBaIOT 3KOJIOTUYECKYIO CHTYallUIO B
Halled  MECTHOCTH. Y CTaHaBIUBAIOT
NPUYUHHO-CIICICTBEHHBIE CBSI3H  MEXKIY
JeSITEIBHOCTHIO YeJoBeKa u
9KOJIOTUYECKUMH KPU3HUCAMHL.
61-62.0cHOBBI OnpenensroT TOHATUS:  «paruoHanpHOe | 29.04.2025
paloHaIBHOTO MIPUPOIOTIONB30BAHUECY, «obmectro | 06.05.2025
MPUPOIOTIONB30BAHHS. 0JTHOPa30BOTO MOTPEOICHUS.
XapakTepu3yloT COBPEMEHHOE OOIIECTBO
KaK «001IIecTBO OJTHOPA30BOTO
notpebieHus». OOCYXIAlOT OCHOBHEIC
TPUHIIUIIBI panroHaIbHOTO
MCTIOJIb30BaHMUSI PUPOTHBIX PECYPCOB.
63-64.006001aronui Beictynator ¢ cooOmienusmu 1o teme. | 08.05.2025
YpOK o teme | [Ipencrasnsiror  pesynmbrarel  yueOHo- | 13.05.2025
«buochepnsrit HCCIIEA0BATENbCKON MPOEKTHOU
YPOBEHB. JeATeIbHOCTH.
O06o00menune 65. Ob6obmarommii ypok | Onpexnensiror noHsTHs, (Gopmupyembie B | 16.05.2025
3HaHUH no kypcy «buonorus. | xoge wu3ydeHus: Tembl. OOOCHOBBIBAIOT
4 qaca. Beenenne B 00mIyro | HEOOXOAUMOCTH UCIIOJIb30BaHUS
OMOJIOTHION. NOJYYSHHBIX 3HAaHWH B TIOBCEJHEBHOMN
YKU3HHL.
66. O6obmaronmii ypok | Onpexnemnsitor nonsTus, ¢Gopmupyemsle B | 16.05.2025
no kypcy «buomnorus. | xoge wusydeHusi Tembl. OOOCHOBBIBAIOT
BBenenne B 00mIyro | HEOOXOIUMOCTH HCITOJTH30BAHUS
OMOJTOTHION. MOJYyYECHHBIX 3HAHUM B TIOBCEIHEBHOM
JKU3HHL.
67. O6obmaronmii ypok | Onpexnemnsitor nonsitus, ¢Gopmupyemsie B | 20.05.2025

no kypey «buonorus.
Benenne B obmryro

OO0O0CHOBBIBAIOT
KCIIOJIL30BAHUS

Xoae I/ISY‘ICHI/ISI TCMBI.
HEe00XOaINMOCTh




OMOJIOTHIO.

MOJTY4YCHHBIX 3HAaHUM B MOBCCIHCBHOMU
KHU3HU.

68. O6o0mmaromuit ypok
no kypcy «buomnorus.
BBemenne B 0o0mIyIo
O10JIOTHION.

OnpenensitoT MOHATHA, (HOpPMUPYEMBIE B
xome wu3ydeHus TeMbl. (OOOCHOBBHIBAIOT
HEO0OXOJMMOCTh WCTIOTTb30BAHMS
MOJIYYCHHBIX 3HAHMM B IOBCEIHEBHOM
YKU3HH.

21.05.2025







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e [Taceunux B.B., Kamenckuii A.A., Kpuxcyno E.A., IIsemor I'.I.

buonorus. Beenenne B oOmryro 6momnoruto.9 kmnacc: yueobnuk - M.: Jlpoda,
2018.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o bubmoreka I{OK https://m.edsoo.ru/7f413368
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