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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OHMOJOTMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC 00O, a taxxe (enepanbHoil pabodeil mporpaMMbl BOCTIUTAHUSI.

[Iporpamma 1o Ouosioruu HampaBieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3alUI0 M3Y4YeHUsT OMOJIOTHU Ha
NesTeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIoruy yYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenmera B peannsanuu tpedoBanuii GI'OC OOO k mmaHupyeMbIM
JUYHOCTHBIM U METANpEeAMETHBIM pe3yjbTaTaM OOY4YEeHHs, a TaKKe pean3aius
MEXITPEIMETHBIX CBSI3€ €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

B mporpamMMe 1Mo OHOIOTHM OMPEAENSAIOTCSA OCHOBHBIC IIENM H3YyYCHUs
OHOJIOTMY Ha YPOBHE OCHOBHOT'O O0ILIEr0 00pa3oBaHus, IIIAHUPYEMBIE PE3YJIbTAThI
OCBOGHHUS TPOTpaMMbl 1O  OHOJIOTHMHU: JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMmeTHole. [IpeaMeTHbIe MIaHUpYEeMble PEe3yNIbTAaThl JAHBI NI KaKJIOTO Trojia
U3y4eHUs1 OMOJIOTHH.

buonorust pa3BuBaeT mpeacTaBiIeHUs] O MO3HABAEMOCTH YKMBOW MPHUPOIBI U
MeTofaXx e€ TMO3HaHUs, MO3BOJSIET CHOPMUPOBATH CHUCTEMY HAyYHBIX 3HAHUU O
YKUBBIX CUCTEMaX, YMEHHUS UX MMOJIy4YaTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornueckas mnoAroroBka oOecreYrBaeT IMOHUMaHHE OOy4arolmIMMHCS
HAYYHBIX TPUHIUIIOB YEJIOBEYECKOW MAEATEIHHOCTH B MPHUPOJE, 3aKIaJbIBacT
OCHOBBI 9KOJIOTHUECKOH KyJIbTYpHhI, 3I0pOBOTO 00pa3a KU3HU.

[enssMu u3ydeHuss OMOJOTUM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
SBIISFOTCS:

dopMupoBaHHEe  CHCTEMBI 3HaHHMM O TpPHU3HAKaX W  Tpoleccax
KHU3HEACSITEIbHOCTH OMOIOTUYECKIX CUCTEM PA3HOTO YPOBHSI OpraHU3allNY;

dbopMupoBaHUE€  CUCTEMbl  3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3HEICSATEIbHOCTH OpraHU3Ma YeJIOBEeKa, YCIOBUAX COXPAHEHUs €ro 3J0POBbS;

dbopMHupoBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJOTHYECKON HAyKH JUIs
U3YyYeHUS OMOJIOTUYECKUX CUCTEM, B TOM UHCJIE OpraHN3Ma YeJIOBEKa;

dbopMUpOBaHHEe YMEHHUN UCIHOIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX
JOCTIKEHUSIX B 00J1aCTH OMOJIOTHY ISl OOBSICHEHUSI IPOIIECCOB U SIBICHUN KUBOU
IPUPOJIbI U KUZHEACSITEIbHOCTH COOCTBEHHOTO OPraHU3Ma;

dbopmupoBaHUe yMEHUN OOBSCHATH PpOJIb OHOJIOTHH B MPAKTHYECKOU
JESTEIILHOCTH JIIOZIeH, 3HaUeHUEe OMOJIOTUYECKOTO pa3sHOOOpas3us sl COXpaHEHUs
ouocdepsl, MOCIENCTBUS ASSITETFHOCTH YeTIOBEKa B IPUPO/IE;



dbopMUpOBaHHE  3KOJOTHYECKOW  KYyJIbTYpPhl B  LEISIX  COXpPaHEHUS
COOCTBEHHOTO 3/I0pPOBbSI M OXPAHBI OKPYKAIOIIEH CPEIbI.

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

npuoOpereHue  oOy4arOIIMMHUCS ~ 3HAaHUM O  JKMBOM  TNPHUPOJE,
3aKOHOMEPHOCTSIX CTPOCHHS, >KM3HEACATEIBHOCTH M CpeaooOpasyromeil poiu
OpPraHM3MOB, YEJIOBEKE Kak OMOCOLMATbHOM CYIIECTBE, O POJH OHMOJIOTHYECKOMN
HAaYKU B IPAKTUYECKOHN JIEATEIBHOCTH JIIOJIEH;

OBJIQJICHUE YMEHHSIMU MPOBOJIUTH HCCICIOBAHUA C HCIIOJIb30BaHUEM
Ouosornueckoro o0OpyIOBaHUS U HAONIOJEHHUS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

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

BOCIIUTaHUE OMOJOTHYECKH M SKOJIOTHUYECKH TPaMOTHOW JMYHOCTH, TOTOBOU
K COXpPaHEHHIO COOCTBEHHOTO 3/TOPOBBS M OXPaHbI OKPYKAIOLIEH Cpebl.

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

[Tpu peanuzanuu JaHHOM MPOrpaMMBbI UCIIOJIB3YETCS 00OpYyIOBaHUE ILIEHTpa
«Touka pocray.



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

BBenenue.

buonorust Hayka O JKMBOW IpHpoAe. 3HAaueHHE OUOJIOTMYECKUX 3HAHUU B
COBpPEMEHHOW JKM3HM. Meronbl wuccnenoBanuss Ouonoruu. CoBpeMEHHbIE
NPEACTABICHUS] O CYIIHOCTH >XM3HU. CBOWCTBAa KMBOIO. YPOBHHM OpraHHU3alUU
YKABOW MPUPOJIBI.

Hemoncmpauusn

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

VYyamuecs T0IKHBI 3HATH:

-CBOCTBA KHBOT0;

- METOJIbI UCCIEAOBAHMS B OMOJIOTUY;

-3HaYeHUE OMOJOTUYECKUX 3HAHUW B COBPEMEHHOM KU3HU;

-nipodeccuu, CBsI3aHHbIE C OUOJIOTHEH;

- YPOBHM OpPTraHM3aLUU KUBOU PHUPOJIBI.

Pa3znen 1. MosieKkyJIsipHbId YPOBEHb.

OO0masi xapakTepUCTHUKa MOJIEKYJISIPHOTO YpOBHSI opraHu3anuu xusoro. Cocras,
CTpoeHHE W (YHKIMM OPraHMYECKHX BEIIECTB, BXOJSALIMX B COCTaB IKHUBOIO:
yIAEBOAbI, JIMNUIbBI, O€JIKH, HYKIEMHOBbIE KUCIOTBl, AT®, BUTaMUHBI.
buonornueckne kataauzaropsl. Bupycsl.
Hemoncmpauusn

CxeMBbl CTpOEHUSI MOJIEKYJI OpraHndeckux coennHenuii. Moaens JTHK.
Jlabopamopnsie u npakmuueckue padoomul

Pacmienienue nepokcuaa Boaopoa GepMEHTOM KaTalla30M.

IIpeaMeTHBIE pe3yabTaThl

VYyammuecs T0DKHEI 3HATE:

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

-IPEJICTABICHUS O MOJIEKYJISIPHOM YPOBHE OpPTaHU3aIUU KUBOTO;

-0COOEHHOCTH BUPYCOB KaK HEKJIETOUHBIX (POPM KU3HHU.

VYyanyecs 101KHBI YMETh:

-IPOBOJIUTH HECJIOKHBIE OMOJOTMYECKHE SKCIEPUMEHTHI Ui M3YyUEHUs CBOMCTB
OpraHMYecKUX BemecTB M  (QyHKUUMH (EepMEHTOB KaK  OHUOJOTHYECKUX
KaTaJIn3aTOPOB.

Pazgea 2. KiieTouHslil ypoBeHb



OO6urasi xapakTEepUCTUKa KJIETOYHOTO YPOBHSA OpraHu3anuu >xkuBoro. Kiertka -
CTPYKTypHasi U (PYHKIMOHAJIbHASI €IMHULIA XKU3HU. MeETOIbl M3yUYeHHs KIETKH.
OCHOBHBIE TIOJIOKEHUSI KJIETOYHOM TEOPUH. XHWMHUYECKHA COCTAaB KIETKU M €ro
nocTOSIHCTBO. CTpoeHue KIETKM. DyHKIMU OpraHougoB KIETKH. [IpokapuoTsl,
DYKapuoThl. XPOMOCOMHBIA Ha0op KieTku. OOMEH BEIIECTB W MPEBpaIlCHUE
DHEPTUM - OCHOBA JKU3HEIEATEIHLHOCTH KIETKH. AdpoOHOE U aHa’poOHOE
nbixanue. Poct. Pa3BuTre U )KU3HEHHBIN MUK KIETOK. O0IMe MOHATHS O JIeJICHUN
KJIETKU (MHUTO3, M€i103). ABTOTPO(BI U TeTEPOTPODHI.
Jemoncmpayusn

Mopaenen-annaukanuid «Muto3», «Meno3»
Jlabopamopnsle u npakmuyeckue pabomaot

PaccMmaTtpuBanmne KJIETOK paCTEHUN U )KMBOTHBIX O] MUKPOCKOTIOM.
IIpeaMeTHbIE pe3yabTAThl 00y4YeHUSA

VYuammecs T0DKHEI 3HATE:

-OCHOBHBIE€ METOJbI U3YUEHHUS KJIETKH;

-0COOCHHOCTU CTPOCHHUSI KJIIETOK 3YKapUOT U MPOKAPHUOT;

-(YHKIIUU OPTraHOUJIOB KIIETKH;

-OCHOBHBI€ M0JIOKEHUS KIIETOYHON TEOPUU;

-XUMHAYECKHAN COCTAB KJIETKHU;

-KJIETOYHBI YPOBEHb OPTaHU3ALIUH )KUBOTO;

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

-OOMEH BEIIECTB U TMPEBpAIlCHHE SHEPTrUHM KaK OCHOBY >KU3HEICSITEILHOCTH
KJIETKU;

-pOCT, pPa3BUTHUE U KU3HEHHBIIN IIUKII KIETOK;

-0COOCHHOCTH MUTOTHYECKOTO JIETICHUS KICTKH.

Yuammecs T0JKHbBI YMETh:

-UCIOJIb30BaTh METOJIbl OMOJIOTMYECKOW HAyKd W TIPOBOJUTH HECJIOXKHBIE
OMOJIOTMYECKUE IKCIIEPUMEHTHI JJIs1 U3YUYEHUSI KJIETOK dKUBBIX OPTaHU3MOB.
Paszpnes 3. OpranusMeHHbIH YPOBEHb

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

Hemoncmpauusn

MuxkpornpenapaThl SULEKIECTKH U CIIEPMATO30MIa KUBOTHBIX.
Jlabopamopnsie u npakmuyeckue pabomot

BrisiBIEHHE U3MEHUYMBOCTH Y OPTaHU3MOB.

IIpeameTHbIe pe3yJbTATHI 00yUEeHHUSA



Yuammecs T0JKHBI 3HATh:

-CYUIHOCTh OMOT€HETHYECKOT0 3aKOHA;

-Meno3;

-0COOCHHOCTU MHIUBUYAIbHOTO PA3BUTHS OPraHU3Ma;

-OCHOBHBIE 3aKOHOMEPHOCTH TIepeIaynl HaCIEACTBEHHON HH(POpMAIIHIH;
-3aKOHOMEPHOCTH NU3MEHUYHBOCTH;

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

VYyamuecs 101KHbl YMETb:

-OMKCBIBATh OPTaHN3MEHHBIN YPOBEHb OPraHU3AIlMU KUBOTO;

-pacKpbIBaTh 0COOEHHOCTH OECIOJIOTO U MOJIOBOr0 PA3MHOXKEHHUSI OPTaHU3MOB;
-XapaKTepU30BaATh OIUIOJJOTBOPEHUE U €r0 OMOJOTHYECKYIO POJIb.

Pa3znea 4. IlonyISsHOHHO-BU/10BOI1 YPOBEHb

Bun, ero kpurepun. Crpykrypa Bupa. Ilpomcxoxnaenue Bunos. Passutune
HBOJIIOLMOHHBIX — TpenactaBieHuid. [lomyndamuss — 2JeMEHTapHas €IWHHULA
sBoOJIIOLIMK. bopbba 3a CyllecTBOBaHHWE M €CTECTBEHHBIM OTOOp. DKOJIOTHs Kak
HayKa. OKoJiorndeckue (axkTopbl W YcioBHUs cpenbl. OCHOBHBIE TIOJIOKEHUS
TEOPUH  DBOJIIOLMHU. JIBWKyIlME€  CWIBl  JBOJIOLMH:  HACJIEICTBEHHOCTb,
U3MEHYMBOCTh,  OOpp0a  3a  CYLIECTBOBAHHWE,  E€CTECTBEHHBIH  OTOOp.
[TpucnocoOneHHOCTh U €€ OTHOCUTENBbHOCTh. VckyccTBeHHBIN 0TOOp. Cenexkuusi.
OO6pa3oBaHue BUIOB - MUKPOIBOJIIOIHSA. MaKpO3BOJIOIUSI.
Hemoncmpauusn

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

N3ydenne Mop(}ooruueckoro KpuTepus Buja.

BrlsiBIIeHHE TPUCTIOCOOIEHHI Y OpraHU3MOB K cpejie OOUTaHUS.

IIpeameTHbIe pe3yJIbTATHI 00yUYEeHUSA

VYyammecs T0DKHEI 3HATE:

-KPUTEPUHN BHJIA U €r0 MOMYJSLUOHHYIO CTPYKTYPY;

-3KOJIOTHYECKHE (PAKTOPBI U YCIIOBUS CPEbI;

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

-IBKYILIE CUJIBI 3BOJIIOLINH;

-IyTH JOCTUXKEHHUS OMOJIOTMYECKOro Mporpecca;

-MOMYJISIIITUOHHO-BUIOBOM YPOBEHb OpraHU3allUU KUBOTO;

-pa3BUTHUE HBOJIIOIIMOHHBIX MPECTABICHUM;

-CUHTETHUYECKYI0 TEOPHUIO 3BOIIOLUU.

VYyamuecs 10JKHBI YMETh:



- HCMOJB30BaTh METOJbl OWOJOTHYECKONM HAYKH W TIPOBOJUTH HECIOXKHBIC
OMOJIOTUYECKUE DKCIEPUMEHTHI I HM3y4eHUs] MOP(POJOTHYECKOro KpUTEpUs
BU/IA.

Paszgea 5. IkocucreMHbI YPOBEHb

buonieno3. Dkocucrema. buoreorienos. BzauMocBsi3b monysisiiiuii B OMOreo1eHo3se.
[enu nutanus. OOMeH BENIECTB, NMOTOK W IPEBpAIEHUE SHEPIUU B OMOIICHO3E.
HckyccTBeHHBIE OMOIIEHO3BI. DKOJIOTHUECKast CYKIIECCHSI.

IKcKypcusa

N3yyeHue u onrcanne SKOCUCTEMbI CBOE MECTHOCTH.

IIpeamMeTHbIe pe3yabTaThl 00y4eHUs

VYyamiuecs: 101KHbBI 3HATD:

-OIpEACIICHUE MOHATUI: «COOOIIECTBOY, «3AKOCUCTEMAY, KOMOT€OLIEHO3Y;
-CTPYKTYPY Pa3HbIX COOOIIECTB;

-IPOLECCHI, TPOUCXOAIIME MPU MEPEXO0JI€ C OJHOI0 TPO(UYECKOrOo YpPOBHS Ha
JPYTOH.

VYyamuecs 101KHbl YMETb:

-BBICTPAMBATh LIETIM MMUTAHUS JIJISI PA3HBIX OMOIIEHO30B;

-XapaKTEPU30BaATh POJIU MPOAYLEHTOB, KOHCYMEHTOB, PEAYLICHTOB.

Paszpnes 6. buocgepublii ypoBeHb

buocdepa u e€ crpykrypa, CBOWCTBa, 3aKOHOMEpHOCTU. KpyroBopot BeliecTB U
npeBpaileHue dHepruu B Ouocdepe. Oxosjornueckue Kpuszuchl. (OCHOBBI
pPalMOHAIBHOTO TMPUPOJIONOJIb30BaHUsl. BO3HUKHOBEHHWE U pa3BUTHE KU3HU.
Barnsanel, TMmore3sl MU TEOPUM O TPOUCXOXKIACHUW Ku3HU. KpaTkas wucropus
pPa3BUTHS OPraHUYECKOro Mupa. JlokazarenbCcTBa 3BOTOLHH.

Jlemoncmpayus

OkaMeHeNIOCTH U OTHEYaTKH IPEBHUX OPTaHU3MOB.
Jlabopamopnvie u npakmuueckue pabomaul

N3yuyenune naneoHTONIOrMYECKUX T0KA3aTeIbCTB 3BOJIOLIHH.



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

OcBoenue yuyebHoro mpeamera «buosorus» Ha ypOoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOJKHO OOECHEYUTh AOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOrpaMMbl MO OHMOJIOTMH OCHOBHOI'O
obOmero  oOpa3oBaHHWS  JODKHBI  OTPpaKaThb  TOTOBHOCTh  OOYYaroIIuXcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HAlPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH MPU BBHINOIHEHUU
UCCJIEIOBAHUM U MMPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh OLIEHUBATh MOBEIECHHE M IMOCTYIIKM C IMO3ULIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYpHI;

NOHMMAaHUE 3HAYMMOCTU HPABCTBEHHOI'O ACMEKTa JAEATEIbHOCTHU YEJIOBEKA B
MEJUIITHE U OUOJIOTHH,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii Ouosorud B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYpPHI
JUYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0JIATONOY YU

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBI
o0pa3 *HU3HU (300pOBOE MHUTAHUE, COOTIOCHIE TUTUEHUYECKUX MPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb);

OCO3HAHHME MOCIEACTBUN W HENPUSITHE BPEAHBIX MPUBBIYEK (YHOTpeOieHHe
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
IICUXUYECKOTO 3[0POBBS;



coOro/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HaBBIKM 0O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpELIE;

chOpPMHPOBAHHOCTh, HaBBIKA pe(ieKCHHu, yOpaBICHHUE COOCTBEHHBIM
AMOLMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
DKOJIOTHYECKON HANpaBJICEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYECHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

OpUEHTAIUsl HAa MPUMEHEHHUE OMOJOTUYECKUX 3HAHHUUM MpPU PEIICHUH 3a]ay B
00JIaCTH OKpYKAIOIEH CPEIbI;

OCO3HAHME IKOJIOTMUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMs Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEJACTaBICHUN 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) aganTanuyM 00y4awUerocsi K U3MEHAKIIUMCH YCJIOBUIM COIHAJIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OLIEHKA U3MEHSIOUIUXCS YCIOBUM;

NPUHATHE pelIeHus (MHIUBHIYaJIbHOE, B TPYMIE) B U3MEHSIOUUXCS
YCJIOBUSIX Ha OCHOBaHMH aHaJIn3a OMOJI0THYECKON HHPOpMAIIHH;

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

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl 1O  OHUOJIOrHH
OCHOBHOTO 0O0IIero o0pa3oBaHUA, JOJDKHBI OTpaXkaTh OBJIAJCHUE CIEAYIOUIMMHU
YHHUBEPCaJIbHBIMU yUYE€OHBIMU JACHCTBUAMU:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a30Bble JJOrHYecKmne JelCTBUSL:



BBISIBIIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OMOJOTHUYECKHUX
00BEKTOB (SIBIICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIM NpH3HAK KiIacCU(PUKAIIMN OMOJIOTUYECKHUX
O0OBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAHUA JJIsi OOOOINEHUS W CpaBHEHWS,
KpUTEPUH MPOBOAMMOTrO aHAIIN3a;

C Y4ETOM MPEJI0KEHHON OMOJIOTHYECKON 3a/1a4H BBISBIISATH 3aKOHOMEPHOCTH
U TPOTUBOPEUHS 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-CIICJICTBEHHBIE CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA W TIPOIIECCOB, JEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JCHYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POPMYyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENbHO BBIOMpATh CMOCOO pElIeHHs Y4yeOHOW OMONIOrnYecKon
3alayu  (CpaBHUBATh HECKOJBKO BAPUAHTOB pEUICHUs, BBIOMpATh HamoOoJee
MOIXOJISIIIIANA ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

(GbOpMyIMpPOBaTh BOIMPOCH, (UKCHUPYIONMINE pPa3pblB MEXKIYy pEaTbHBIM H
YKEJaTEeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITEIIbHO YCTaHABINBATh
HMCKOMOE U JIaHHOE;

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

IPOBOJUTH IO CaMOCTOSATENIbHO COCTaBJIICHHOMY IUIaHy HaOJI0JEHUE,
HECJIO)KHBIM ~ OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOJIbIIIOE HCCIIeA0BaHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHOJOTHYECKOro O00BeKTa (Impoliecca) M3ydeHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCUMOCTEH OHMOJIOTMUECKHX OOBEKTOB
MEXy COOO0M;

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

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TOJTYYE€HHBIX BBIBOJIOB U 0000IIECHHUIA;

MIPOTHO3UPOBATh  BO3MOXHOE JajbHEWIlee pa3BUTHE OHOJIOTHYECKHUX
MIPOIIECCOB U UX TMOCJEACTBUS B AaHAJIOTMYHBIX WM CXOJHBIX CUTYaIMsIX, a TAKKE
BBIJIBUTATH MPEIOJIOKEHHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabdora ¢ ungopmaunmeii:



OPUMEHATH PA3NIUYHbIE METOJbl, HMHCTPYMEHTbI U 3alpoChl MpPH TMOHUCKE U
orbope Oumosorndyeckoi MHPOpPMAIMM WIM JAHHBIX M3 HMCTOYHHUKOB C Y4ETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKO 3a1auu;

BBIOMpPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
OMOJIOTHYECKYIO0 HHPOPMALIUIO PA3IUYHBIX BUA0OB U (POPM MIpEaCTaBICHMUS,

HaXOAUTh CXOIHBIE APTYMEHTHI (TMOATBEPXKAAIOIINE MM OIPOBEPraromme
OJIHY U Ty € HJICI0, BEPCHIO) B PA3TUYHBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OopMy  IpeacTaBIICHUS
UHPOpPMALUM W WUIIOCTPUPOBATh peUIaeMble 3a/Jayll HECJOXKHBIMH CXEMaMH,
IrarpaMMamMu, HHOU TpaguKoi M X KOMOMHAILIUSIMU;

OLICHMBATh HAAE&KHOCTh OHOJOTMYECKON HWH(GOpPMALMKU TIO KPHUTEPHUSM,
NPEIOKEHHBIM YUYUTENIEM WIH C(HOPMYITMPOBAHHBIM CAMOCTOSITENIHLHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMUECKYI0 HH(OPMALIHUIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

1) o01menmne:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKICHHUS, BBIPAXKATh SMOIIUU B MPOIIECCE
BBITIOJTHCHUS PAKTHYECKUX U 1a00paTOpHBIX PaboT;

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

pacrio3HaBaTh HeBepOallbHBIE CpEACTBAa OOIIEHUs, ITOHUMATh 3HAYCHUE
COITMAJIBHBIX 3HAKOB, 3HaTh M PACMO3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlMi U CMSITYaTh KOH(MIUKTHI, BECTH TICPETOBOPHI;

MOHMUMATh HAMEPCHHsI IPYTUX, NPOSBIATH YBAKHUTEIBHOEC 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 OMoJI0THYeCKOU 3a/1auu U NoJAIepKaHue 0J1arosKenaTeIbHOCTH OOIIEHNS,

COTIOCTaBJISATh CBOU CYXKJICHHSI C CYXIACHUSIMHU APYTHMX YIACTHUKOB JIHAJIOTa,
OOHapYXKUBATh PA3JIUINE U CXOJICTBO IMO3UITUI;

NyOJIMYHO TIPEJCTaBIATh PE3YJIbTaThl BBIMOJHEHHOTO OHOJIOTMYECKOTO
OTbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

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

2) coBMeCTHaA 1eATeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThl MpPU PEIICHUH KOHKPETHOM OHOJOTMYECKOM Mpo0JieMbl, 00OCHOBLIBAThH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTABJICHHON y4eOHOH 3a1a4u;



NPUHUMATh T1EeJIb COBMECTHOM JEATETHbHOCTH, KOJUICKTUBHO CTPOWTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PACIPENeIIATh POJH, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U Pe3yIbTaT COBMECTHOU PabOThI, yMETh 0000IIaTh MHCHHSI HECKOJIBKHIX
JOJeH,  MPOSIBISATH  TOTOBHOCTh  PYKOBOAWTH,  BBINOJHATH  MOPYYEHUS,
MOTYUHSATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEEISITh CBOIO POJb (C
y4€TOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHUS),
pacmpeienarTh 3aJaud MEXIy 4YieHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXIeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIE IIITYPMBbI U UHBIC);

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

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIUN MTPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIILHO chopMyITUpPOBaHHBIM y4aCTHUKaMU B3aMMO/JICHCTBUS,
CpaBHUBATH PE3yJbTAThl C UCXOMHOM 3aJadei M BKJIAJl KaXJI0TO WieHa KOMaH/bl B
JTOCTIDKCHHE PE3yJbTaTOB, pa3feiiaTh c(epy OTBETCTBEHHOCTH W TIPOSBISATH
TOTOBHOCTbH K MPEAOCTABICHUIO OTYETA TTEpe] TPYTITION;

OBJIAJIETh CUCTEMOI YHUBEPCATbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLIMAIBHBIX HABBHIKOB W 3MOILMOHAIBHOTO
MHTEJJIEKTa 00 y4arouXCsl.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH NPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
UCIOJIB3Ys OMOJIOrMYECKUE 3HAHUS;

OPUEHTHPOBAThCS B PA3IMUHBIX  MOAXOJAX  TMPUHATHUS  peIIeHUi
(MHIWBUIYaIbHOE, IPUHATHE PELICHUS B TPYIIE, MPUHATHE PEIICHHUH TPYIIION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BBIOMpATh CHOCOO pelieHuss y4yeOHOW OHOoJIOTMYecKol 3amadu ¢ yuéTom
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh
IpeIaraéMble BapUaHThl PELICHU;

COCTaBIIATh IUIAH JAEWCTBUU (TJIaH pealu3alii HaMEUEHHOTO ajropuTMa
pellieHus), KOPPEeKTUPOBAaTh MPEAJOKEHHBI aIrOpUTM C YUETOM IMOJIyYEHHUs
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHUM;

JlaBaTh OLIEHKY CUTyalluH U Mpeajiarath IiaH €€ N3MEeHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH
OpU peuieHHuH Y4eOHOM OHMOJOTMYEeCKOW 3aJayd, aJanTHpPOBaTh pEUICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSCHATH  NPUYMHBl  JIOCTMKEHUS  (HEOOCTHIKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NPOU3OILIEANIEH CUTYallNH;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

pasnuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSMU M SMOIUSAMU
APYTHX,

BBISIBJISITH M QHAJIM3UPOBATH IPUUMHBI SMOLIUHM;

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

pEeryaupoBaTh COcO0 BBIPAXKEHUS IMOLIMIM.

IlpunsiTue ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €T0 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY M TaKOE e MpPaBo JAPYyroro;

OTKPBITOCTh ce0e U IPYTHM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHUBEPCAJbHBIX YYEOHBIX PETYJISITUBHBIX JECUCTBUIA,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI HO3ULIMS IMYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YNpPaBICHUS
co00¥, CaMOJIUCIIUTIIIMHBI, YCTOMUUBOTO TTOBEICHNS).

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 9
Kjlacce JOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pEUICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
KU3Hb, KJETKa, OpraHu3M, Merabosu3M (OOMEH BELIECTB U NpEeBpallcHHE
SHEPIruM), TOMEOoCcTa3 (CaMOpETyJISIIUs), YPOBHEBAsT OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE; BUJI, NOMYJSALHMSA, T€HOPOH I, FBONIOLUSA, ABMKYIIUE CUIBI ((PaKTOpbI)
HBOJIIOLIUHU, MPUCTOCOOIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTUYECKUE



(bakToOphI, IKOCUCTEMA, MPOMYIEHTHI, KOHCYMEHTBI, PEIyIICHTHI, M MUTaHUS,
AKOJIOTHYECKas TpamMua, OMoTreoreHos3, onocdepa;

YMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yueHnus (0 1eHTpaXx MHOTO0OOpasus u
INPOUCXOXKJEHUA  KyJlbTypHbIX pactrennii H. W. Basuiosa), Teopun
(aBomouronHas teopust Y. /lapBuHa, CUHTETHYECKash TEOPHUSL IBOJIIOLUH), 3aKOHBI
U 3aKOHOMepHoCTH (3apojbiiieBoro cxozacTBa K. M. bapa, yepenoBanus riiaBHbIX
HarnpaByieHu u myTtei spomoruu A. H. CeBeprioBa, yuenus o o6uochepe B. U.
Bephajckoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE XUBBIX CHUCTEM, ITPOLIECCOB W SIBJICHHUW, OPraHM3alMs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYECHHBIX
PE3yIBTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUH U 3aKOHOB, YMEHUE
JIeTaTh BBIBOJIBI HA OCHOBAHWH ITOJyYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATH CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, MeiHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAMBHUAYAJbHOIO pPAa3BUTHSA OpraHu3Ma
(oHTOTEHE3); BUIOB, MOMNYJSALUUN, MNPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHU3MbI, IEepeHoca
BEIIECTB M IIOTOKAa HDHEPIMM B DKOCHCTEMAX, AHTPOIIOIE€HHBIX HW3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSACHEHHS] OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHI VIS pPalMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJlelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHus HACJIEIOBAaHUS MPU3HAKOB Y
OpTaHN3MOB;



YMEHHE BBIMOJHATH JIA0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJCpXaHMsA, BKIIOYAIONIYI0 IICEBJIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBAa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISAPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBAaHUI B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
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Tema pazgena | Ne u Tema ypoka XapakTepucThuka OCHOBHBIX BHJOB | [IpumepHas [Ipumeuanue
JIEATEIbHOCTH yYaIIuXCst JaTa
MIPOBEACHUS
Beenenue. 1.buonorust — Hayka o | Onpenensitor moHsaTHs, ¢opmupyembie B | 03.09.2024
2 vaca KHUBON HOPHUPOJE. | XOA€  HU3YYCHHS] TEMbL:  «OHOIIOTH»,

Metonpl wuccaenoBaHUA
B OMOJIOTHH.

«MHKOJIOTHSI», «OpHOIOTHSY,
«aJIbrOJIOTHSD», «Iaae000TaHUKAY,
«TEHETHKa», «OMo(U3MKaY, «OUOXUMHSIY,
«PagrOOHOIIOTHS, «KOCMHYECKast

omornorus». XapakTepu3yloT OHOJOTHIO
KaK HayKy O >KMBOW npupoe. PackpriBator
3HAYeHUE OWONOTMYECKHX 3HAHHH B
COBpeMEHHOM >xu3HU. [IpuBOAAT IpUMEpHI
npodeccuii, CBA3aHHBIX C OHOJOTHEN.
Bbecenyror c OKPYKarOIUMU
(pOICTBEHHUKAMH, 3HaKOMBIMH,
CBEPCTHHKAMH) O MPOQeccusix, CBI3aHHbBIX
¢ Owuomoruei. ['OTOBAT mpe3eHTAMU O
npoecCUsix CBS3aHHBIX C OHOJIOTHEH,
UCITIOJIb3YSl KOMITBIOTEPHBIE TEXHOJIOTHHU.
Omnpenenstior NOHATHA, (OPMUPYEMbIE B
XO0IC M3YUYCHUS TCMbI: «HAayKa», «HaAy4YHbIC
UCCIICIOBAHUS),  «HAYYHBIH  METOI»,
«HAYYHBIH dbax, «HabmoneHue»,
(OKCIIEPUMEHT», «THUIIOTE3a», «3AKOH»,
«Teopus».  XapaKTepU3ylOT OCHOBHEIC
METOAbl HAYYHOTO TMO3HAaHUs, 3Talbl
HAYYHOTO UCCJIEIOBAHUSL.
CaMoCTOSATENBHO hopmynupyroT
npobaemsl  uccnenoBaHus. CocTaBisIOT
MO3TAIHYIO CTPYKTYpY Oymymiero
CaMOCTOSITEIIbHOTO UCCIIEI0OBAHUSL.




2.CymHOCTh XKHU3HU U
CBOMCTBA JKHUBOTO.

OnpenensiioT MOHATHA, (HOPMUPYEMBIE B
XOJIE  M3Y4YCHHS  TEMBL:  (OKH3HBY,
(OKU3HCHHBIC CBOWCTBA», «OMOJIOTHUYECKIE
CUCTEMBD», «0OMEH BEIIECTBY, «IPOIECCHI

O6uocuHTe3a u pacnaznay,
«Pa3aPAKUMOCTB, «pa3MHOKEHHUED,
«HACJIEZICTBEHHOCTb»,  «M3MEHYHBOCTBY,
«pa3BUTHE»,  «YPOBHH  OpraHU3alyu
JKUBOTOY. Harot XapaKTEepUCTUKY

OCHOBHBIX CBOMCTB KHUBOro. OOBICHSIOT
MPUYUHBl 3aTPYOHEHHWN, CBS3aHHBIX C
ompeneIcHueM IMOHSTHS (CKM3HDY.
[lpuBogsT  mpuMepsl  OHMOJOTMYECKUX
CHUCTEM pa3HOTO YPOBHS OpTaHHU3AIIHU.
CpaBHHBAIOT CBOMCTBA, MPOSBISIOMIUECS Y
00BEKTOB JKUBOW M HEXKHBOW TPUPO/IBL.

06.09.2024

Pazpen 1.
MonekynsapHslii
YpOBEHB.
10 gacoB

3.MonekynspHbIi
YpOBEHB: oOrmmast
XapaKTepUCTHKA.

OnpenessifoT TOHATHS, (OpPMUpPYEMbIC B
XO0JIc H3YYCHHS TEMBI: «OPTaHHUYECKHE
BEIICCTBA», «OCTMKW»,  «HYKICHHOBBIC
KHCIIOTBI, «YTJIEBOBIY, (OKHIPBI
(TATIHTED ), «OUOTIOMMEPBI»,
«MOHOMEPBI». XapakTepHu3yroT
MOJIEKYJISIDHBI  ypOBEHb  OpraHU3alfn
JKHUBOTO. OnuchIBalOT  OCOOCHHOCTH
CTPOCHUS OPraHWYEeCKHX BEIIECTB Kak
onononmmMepoB.  OOBSICHSIIOT —~ TPUYHHBI
W3yUYCHHUS] CBOWCTB OPraHMYECKHUX BEIICCTB
WMEHHO B COCTaBe KJIETKH; pa3HOoOpasus
CBOWCTB OHMONONIMMEPOB, BXOIAMIUX B
COCTaB KUBBIX OpraHu3MOB.
AHaM3UPYIOT TEKCT y4eOHUKA C LENbI0
CaMOCTOSITEIIHHOTO BBISIBIICHHYS
OHMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

10.09.2024

4.YrieBoasl.

OnpexpenstioT TOHATHA, (OPMUPYEMBIE B
XO0Jle M3YYEHHS TEMBI: «YIJIEBOIBI, WU
caxapuzb, «MOHOCaxapuabl»,
«ucaxapuniby, «IIOJIUCAXAPUBDY,

13.09.2024




«pub03a», «IE30KCUPHO03ay», «TITFOK03ay,
«ppykTo3ay, «rajmakroza», «caxaposay,
«MajIbTO3a»,  «IAKTO3a»,  «KpaxMmajy,
«TJIMKOTEH», «XHTUH». XapaKTepU3yloT
COCTaB U CTPOCHHUE MOJIEKYJ YTJICBOOB.
Y CcTaHaBIUMBAIOT MPUIHMHHO-CIICICTBEHHBIC
CBS3M MEXJIY XHUMHYCCKHM CTPOCHHUEM,
CBOWCTBAMH M (DYHKIMSMHU YTJIICBOJOB Ha
OCHOBE aHajiM3a PUCYHKOB U TEKCTa B
yueOHUKE. [Ipusoasat IIPUMEPHI
VIJIEBOJIOB, BXOJSIIINAX B cocTaB
OpraHW3MOB, MeCTa HUX JIOKAllMH U
OHMOJIOTHYECKYIO POJIb.

5. JIunuael.

Omnpenensror MOHATHA, (GopMHpyeMble B
XO0l€  W3YYEHHS  TEMBI:  <(JIUIHIBD,
(OKHPBI», «TOPMOHBI», «IHEpPreTHYeCKas
GYHKIHS ~— JTHIUI0BY, «3aracaromas
(GYHKIMS JTUMAOBY, «3aIIUTHAS (QYHKIHS
JUMUAAOB»,  «CTpOMTENbHAS  (QYHKIHA
JUMUAAOB»,  «peryisrtopHas  QyHKOms
JTUIUIOBY. JIal0T XapaKTEepUCTUKY COCTaBa
" CTPOCHUS ~ MOJIEKYJl  JIMIHJIOB.
YcranaBauBaroT MMPUYINHHO-CJIICACTBCHHBIC
CBSI3M MEXIY XHMHYECKUM CTPOCHHEM,
CBOMCTBAMHM M (YHKIMSMH JIUIHAZOB Ha
OCHOBE aHajHM3a pPHUCYHKOB W TEKCTa B
ydeOHuKe. [IpuBOIAT mpUMEpHI JHITUIOB,
BXOJISIIIMX B COCTaB OPTaHU3MOB, MECTa HX
JOKalMM ¥ OMOJNIOTMYECKYI0  pPOJib.
Obcyxnalor B Kijacce  TpoOieMsl
HaKOIUICHHUS )KUPOB OPraHU3MaMH B IIEJISIX
YCTAHOBJICHHUA TNPUYUHHO-CICACTBECHHBIX
CBsI3€d B IPUPOJE.

17.09.2024

6.CoctaB u
0EJIKOB.

CTPOCHUC

OnpexpenstioT TOHATHA, (OPMUPYEMBIE B
X0Jle M3Y4YCHUS TeMbl: «OeNKH, WM
MPOTENHBI»,  «IPOCTbIE W  CIOXHBIE
Oenkuy, «aMUHOKHUCJIOTBD,

20.09.2024




«TIONUTICTITUI), «IEPBUYHAS CTPYKTypa
OCIIKOBY», «BTOPUYHAS CTPYKTYypa OCIKOBY,
«TpeTUYHAs CTpYKTYypa OeIKOBY,
«4eTBEPTUYHAST  CTPYKTypa  OCJIKOBY.
XapakTepu3yloT COCTaB U  CTpPOEHHE
MOJICKYJI OEJNKOB, MPUYMUHBI BO3MOXXHOTO
HapymeHus  TPUPOJHOW  CTPYKTYPHI
(menaTtyparmn) OCNKOB. [IpuBogsT
MPUMEPHI JCHATYpaIK OCIIKOB.

7.DyHKIMH OCIKOB.

VYcTaHaBIMBaIOT PHYHMHHO-CIICACTBCHHBIC
CBSI3M MEXIY XHMHYECKUM CTPOCHHEM,
cBOWCTBAaMH ¥ (YHKUUSMH OCJIKOB Ha
OCHOBE aHajHW3a PUCYHKOB W TEKCTa B
yaebHuke. [lpuBoasT mpumepsl OeNKoB,
BXOJSIIMX B COCTaB OPTaHU3MOB, MECT HX
JIOKAIIMK U OMOJIOTMYECKON POJIH.

24.09.2024

8.Hyknennossie
KHCJIOTHI.

OnpenessifoT TOHATHSA, (QOPMUPYEMBIE B
XO0lle W3YYCHHS TEMBI: «HYKICHHOBas
KHCJIOTa, «1€30KCUPUOOHYKIICHHOBAS
kuciora, wim JJHK», «puboHykiIenHOBas
kucnora, wmm  PHK»,  «asoructeie
OCHOBaHUS, «aJIeHUHY, «TAMUHY,
«IUTO3UHY, «TyaHUuHY, «ypaumi,
«KOMITJIEMEHTApHOCTh»,  «TPAHCIIOPTHAs
PHK (TPHK)», «pubocomansaas PHK
(pPHK)», «uH(pOpMaIMOHHAS PHK

(uPHK)», CHYKIIEOTUY, «JIBOWHas
criupans JJHK». JlaroT XapakTepucTuky
cocraBa u CTPOEHUS MOJIEKYI

HYKJIGMHOBBIX ~KHCJIOT. YCTaHaBIMBAIOT
MPUYUHHO-CJIEACTBEHHBIE CBSI3U  MEXAY
XUMHUYECKUM CTPOEHHMEM, CBOMCTBaMU U
(YHKIUSMH ~HYKJIEWHOBBIX KHCJIOT Ha
OCHOBE aHaln3a PUCYHKOB U TEKCTa B
yueOHUKe. IIpuBoasar MIPUMEPBI
HYKJIEHHOBBIX KHCIIOT, BXOJSIINX B COCTaB
OpraHW3MOB, MECT WX JOKalMh H

27.09.2024




oumomorndeckoit ponu. COCTaBIAIOT IIIaH
naparpada y4eOHHKa. Pemaror
OMOJTOTHUYECKHE 3amaun(Ha
MaTeMaTHYeCKH pacueT; Ha MPUMEHEHHE
MIPUHIIUIIA KOMIZIEMCHTAPHOCTH).

9.ATO u Ipyrue
OpraHUYEeCcKHe
COEIMHEHMS KIJIETKH.

OnpenensiioT TOHATHSA, (QOPMUpPYEMBIE B
xoJe U3y4YCHHUS TEMBIL:
«aneHo3uHTpUoCcharT, HTH ATDO»,
«aneHo3uHudocdar, Wi AJlD»,
«ageHosuHMoHOpochaT, wiu  AMODy,
«MaKpodpruyeckas CBSI3bY,
«OKUPOPaCTBOPUMBIE BUTaMHUHBD»,
«BOAOPAaCTBOPUMBIC BUTaMHHBD).
XapakTepu3yloT COCTaB M  CTPOEHHE
monekyn AT®. llpuBomsatr mnpumMeps
BUTaMHHOB, BXOOAIUX B COCTaB
OpPraHU3MOB, U UX OHOJOTHYECKOH POJIH.
I'OTOBAT BBICTYIJICHHS C COOOILEHHEM O
pOJM BUTAaMHHOB B (DYHKIMOHHPOBAaHUH
opraHu3zmMa 4eJjoBeka (B TOM 4YHCIE C
UCTIOJIb30BaHUEM KOMITbIOTEPHBIX
TexHoJyorui). OOCYXIalT pe3yabTaThl
pabOThI C OJJHOKJIACCHUKAMH.

01.10.2024

10.buomornueckue
KaTajau3aTopbl.

Omnpenenstior NOHATHA, (OPMUpPYEMBIE B
XO0Jle M3y4YeHHs TEMBL: «KaTalu3aTopy,
«pepmenT», «KxOopEepMEHT», «aKTHBHBIN
HeHTp (epMeHTa». XapaKTepH3yIOT POJib
OMOJIOTMYECKUX KaTalu3aTOPOB B KIETKE.
OnuceIBaoOT MEXaHU3M paboTsI
(bepMeHTOB. ITpusogsr pUMEPHI
(epMEHTOB, MX JIOKALMH B OpraHu3Me U
nX OMOJIOTHYECKON pOJIH. Y CTaHABIHBAIOT
MPUYUHHO-CIIEZICTBEHHBIE CBSI3U  MEXIY
OenkoBoil  mpupoAod  (QepMEeHTOB U
ONTUMAJIbHBIMU YCIIOBUSIMH ux
(YHKIIMOHUPOBAHUSI. OTtpabaTsIBatoT
yMmeHusi  GopMynMpoBaTh  THIIOTE3HI,

04.10.2024




KOHCTPYHPOBATh, MIPOBOJIUTH
OKCIEPUMEHTBI, OIEHUBATh  IOJYYCHBI
pe3yibTaThl Ha OCHOBE  COJCPIKAHHUS
J1a00paTOPHOM pabOTEHI.

11.Bupycsr.

Onpexpensiior  TOHATHA, (QopMUpyeMbie
BXOAE W3YyYEHHS TEMBI:  «BHPYCBI»,
«Karcunmy, «camMocOopKay.
XapakTepusyroT BHUPYCHI KakK
HEKJIETOYHbIE ()OPMBI JKU3HH, OMHCHIBAIOT
OUKT  pa3BuUTHA Bupyca. ONHCHIBAIOT
o0mui  mjaH  CTPOEHUSI  BHUPYCOB.
IIpuBonst IIPUMEPEI BHPYCOB 51
3a00JIeBaHUM, BBI3BIBAEMBIX WMU.
OO6cyxmaoT TpoOIeMbl MPOUCXOKIACHUS
BUPYCOB.

08.10.2024

12.06001maronuii - ypok
no TeMe
«MonexynspHbIi
YPOBEHB.

KontponbHas pabora

OnpenessifoT TOHATHSA, (OpPMUpPYEMBIE B
X0ole wu3ydeHHs TeMmbl. JlaloT OLEHKY
BO3pacTaronieldl POJM €CTECTBEHHBIX HAayK
Y HaYYHBIX MCCIIEJOBAaHIH B COBPEMEHHOM
MHp€, NTOCTOSHHOMY IPOLECCY 3BOIIOLUH
Hay4HOro 3HaHus. OTpadaThIBAIOT YMEHHUS
bopmynHpoBaTh THIIOTE3HI,
KOHCTPYHPOBATh, MPOBOJIUTH
OKCIIEPUMEHTHI, OLIEHWBATh MOIyYCHHBIE
3HAHHS.

11.10.2024

Pazpgen 2.
Knerounsrit
YPOBEHB.
14 gacos.

13.KneTouHslif ypoBEeHb:
oO11ast XapakTepUCTHKA.

OnpenensifoT NOHATHS, (OpPMUpPYEMBIE B
XO0JIe U3YUYCHUS TEMBI: «KJIETKA», «METOJIbI
U3yYCHHUS KIIETKH», «CBETOBAs
MHUKPOCKOIIHS, «QIIEKTPOHHAS
MHUKPOCKOITHS»,  «KJIETOYHAs  TEOPHUSD).
XapaKkTepU3yIoT KJIETKY KaK CTPYKTYpHYIO
1 (YHKIHOHANBHYIO €IMHMILYy >KU3HH, €
XUMAYECKHH COCTaB, METOJbl HM3Y4CHHUSI.
OOBsICHAIOT OCHOBHBIE TTOJIOXKEHUS
KJIETOYHON TEOPHH. CpaBHUBAIOT
NPUHIMIEL  padOTBl W BO3MOXHOCTH
CBETOBOI u 3JEKTPOHHOMU

15.10.2024




MHKpOCKOHH‘ICCKOﬁ TCXHHUKH.

14.00mue cBegeHus o
KJIETKaX. Knerounas
MeMOpaHa.

Onpeaensitor OCHOBHBIE TIOHSITHS,
¢dopMupyemMble B XOJ€ H3YYEHHS TEMBI:
CIUTOTUIA3MA»,  «SIPO», «OPTAHOHIBD),
«MeMOpaHa»,  «KJIETOYHAas MeMOpaHay,
«arouros», «ITUHOLIATO3Y.
XapaKkTepu3yroT H CPaBHUBAIOT MPOIIECCHI
(daronmroza W mHHOIUTO3a. OIHMCHIBAIOT
0COOEGHHOCTH  CTPOGHMS  4YacTed H
OpraHOMJOB  KIJIETKH. Y CTaHaBIHBAIOT
MPUYUHHO-CIICICTBCHHBIC CBS3U  MEXIY
CTPOCHHUEM KIIETKH M OCYLIECTBICHUEM €10
MpoIeccoB  (arouro3a, CTPOSHUEM U
(YHKIMSIMA ~ KIIETOYHOW ~ MeMOpaHbI.
CocTaBidm0T u1aH naparpada.

18.10.2024

15.5npo.

OnpeaensoT OCHOBHBIE TIOHSATHS,
(dbopMupyeMble B XOJC HM3YUYCHHS TEMBI:
«TPOKAPHOTHIY, «OYKapHOTHI»,
«XPOMaTHH, «XPOMOCOMBI»,
«KapUOTHIT», «COMATHYECKHUE KIICTKHUY,
«TUTUIOUJIHBIA HA0Op», «TOMOJIOTHYHBIC
XPOMOCOMBD»,  «TalUIOUIHBIA  HabOpPY,
«TaMEThI», «SAIPBIIMIKO». XapaKTEePU3YIOT
CTpOCHHUE spa KJIETKH W €ro CBs3U C
SHIOIUIA3MAaTHYECKOH CceThio. Pemraror
OMOJIOTMYECKUE 3aJlauyd Ha OIPEIEICHUS
guciia XpPOMOCOM B  TaIUIOMJHOM U
JUILIOUHOM Habope.

22.10.2024

16.9a10m1a3mMaTUecKas
CETbh. PuGocoMsl.
Kommnekc T"onpmxu.
JIN30COMBEL

Onpenensror OCHOBHBIE MOHATHS,
¢dopMHpyeMble B XOJ€ H3YYEHHS TEMBI:
«QHJOIIa3MaTHYECKas CETHY,
«pUOOCOMBI).  «KOMIUIEKC [ OnbIKm»,
WIA30COMBI». XapakTepU3ylT CTPOCHUE
TIEPEYUCIIEHHBIX OPTaHOUJOB KIIETKHA M MX
¢yHKUMH. YCTaHaBIMBAIOT MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM U
GYHKIUSIMA  OMOJIOTUYECKUX CHCTEM Ha

25.10.2024




IpUMepe KIETKH, €€ OpraHOWuAOB U
BBHITIOJTHSIEMBIX UMU QyHKIMHA. PaboTarot ¢
WLTIOCTpAaUsAMA  ydeOHHKa (CMBICIIOBOE
YTCHUE).

17.MuTOXoHApHUH.
[Mnactuasl. Knerouynsiit
TIEHTP. OpraHouas!
IBwxkeHud. KierouHsle
BKJIFOUCHUSL.

Onpenenstor OCHOBHBIE TIOHSITHS,
¢dopMupyemMble B XO0J€ HM3YYEHHS TEMBI:
«MUTOXOHIPHN», «KPUCTBD, IUIACTHIBD),
«JIEMKOIUIAaCTHI», «XJIOPOILIACTHLY,
«XPOMOIUIACTBI», «TPaHb), «KICTOYHBIN
HEHTPY, «UUTOCKENET,
«MHUKPOTPYOOUKN», CUEHTPHOJIN,
«BEPETEHO  JICTICHUSY, «PECHUYKH»,
(OKTYTHKH», «KJICTOYHBIC BKIFOUCHHS.
XapakTepusyroT CTpPOCHHUE
NEPEYHCIICHHBIX OPTaHOMAOB KIIETKH U UX
¢GyHKUMH. YCTaHaBIWMBAIOT MPHYHMHHO-
CJICZICTBEHHBIE CBS3U MEXKAY CTPOCHUEM U
GYHKIUSIMA  OMOJIOTHYECKUX CHCTEM Ha
npuMepe KIETKH, €€ OpTraHOWAOB H
BBITIOJTHSAEMBIX UMH QyHKIMiA. PaboTaror ¢
WITIOCTPALUsIMH  yuyeOHUKa (CMBICIOBOE
YTCHHE).

05.11.2024

18.0cobennoctu
CTpOCHUS KJIETOK
3YKAPHOT U MPOKAPHOT.

OnpenensifoT TOHATHS, (OpPMUpPYEMbIE B
XO/Ie H3Y4YECHHUS TEMBI: «IIPOKAPUOTHI,
«QYKapuOTB», «aHA3POOBI»,  «CHOPBI».
XapakTepu3yroT OCOOCHHOCTH CTPOSHHUS
KIETOK  JyKapuoT W TPOKAPHOT.
CpaBHHMBAIOT  OCOOEHHOCTH  CTPOCHHS
KJIETOK C IEJbI0 BBISABICHUSI CXOJACTBA H
pa3Iuymil.

08.11.2024

19.06001maromnuii  ypox.
KonTtposbHas padoTa.

OnpenensiroT MoHATHSA, (HOPMUPYEMBIE B
XxoJe u3ydeHuss TeMbl. (OOOCHOBBIBAIOT
HE00XOMMOCTh HCITOJTH30BAHUS
MOJYyYECHHBIX 3HAHUM B TIOBCEIHEBHOM
JKU3HH.

12.11.2024

20.AccuMungus u
JTUCCAMMIISIIINA.

OnpenenstioT NOHATHA, (OPMUPYEMBIE B
XOJle W3YYeHHS TEMBL: «aCCUMIIAILIUI,

15.11.2024




MertaboausM.

«ITUCCUMMIISIIISDY, «MeTabOoIM3M.
OO6cyxaaloT B Kjiacce MpoOJieMHbIE
BOIPOCHI, CBS3aHHbIE C IPOIECCaMHU
oOMeHa BeEHIECTB B  OHMOJIOrMYECKHX
CHCTEMAX.

21.2HepreTudeckuit
0OMeEH B KJIETKeE.

OnpenensiioT TOHATHSA, (QOPMUpPYEMBIE B
X0I€  M3Y4YEHUS] TEMbl:  «HEIOJIHOE
KHCIIOPOTHOE (hepMeHTaTUBHOE
paciienjieHue TIIOKO3bI», «TJIIHMKOJH3Y,
«TIOTHOE  KUCJIOPOJHOE  pacllerieHue
TJIFOKO3BI», «KJICTOYHOE IBIXaHUEY.
XapakTepusyroT OCHOBHbBIE 3Tanbl
DHEPreTHYecKoro obMeHa B  KIJIETKax
OpraHU3MOB. CpaBHUBAIOT
SHEPTeTHYECKYTO 3¢ (HheKTUBHOCTD
TJIMKOJIN3a U KJICTOYHOI'O JAbIXaHHA.

19.11.2024

22.®dorocunTe’
XEMOCHHTE3.

OnpenessifoT TOHATHSA, (QOPMUPYEMBIE B
XO0Jle H3yYeHHMsI TEeMBbI: «CBeToBas (asza
¢dorocuHTE3aN, «TEMHOBasI ¢baza
¢dorocuHTE3aN, «hotonus BOJIBD»,
«XEMOCHHTE3Y, «XeMOTpOo(dbI»,
CHUTPUPHUIHPYIOIIHE OaxTepumy.
PackpeiBator  3HaueHue  (HOTOCHHTE3A.
XapaKkTepu3yloT CBETOBYI0 M TEMHOBYIO
¢azbr (dhoTocuHTE3a o cxeme,
npuBe€HHOW B yuyeOHHKe. CpaBHUBAIOT
nporeccsl (OTOCHHTE3a M XEMOCHHTE3A.
Pemator  pacdyeTrHble = MaTeMaTH4YeCKHE
3aJauyd, OCHOBaHHbIE Ha (HaKTUUIECKOM
OHMOJIOTMYECKOM MaTepHale.

22.11.2024

23.ABTOTpOhEI
reTepoTpodsI.

Omnpenensror MOHATHS, (QOpMHpYyeMbie B
XO/le W3YYEHHS TEMBI: «aBTOTPO(BI»,
«reTepoTpodeI, «hotoTpodb»,
«XeMOTPOdBI», «canpoduUThD»,
«apasuThl»,  «TOJIO30MHOE  ITHTAHUEY.
CpaBHUBAIOT OpraHU3MBI 10 CHOCOOY
TMOJIYyYCHUA IUTaATCIIbHBIX BCLICCTB.

26.11.2024




CocraBmsaror  cxemy «Kiaccudukanus
OpraHu3MOB TIO cmoco0y NHUTaHUs» C
NpPUBEJCHUEM KOHKPETHBIX HPHUMEPOB
(CMBICTIOBOE UTCHUE).

24.Cunre3 Oenka B

KIICTKCE.

OnpenensitoT MoHATHS, (OPMUPYEMBbIC B
X0JI€e W3YYCHUS TEMBIL: «TEHY,
«TEHETHYECKHI KOI», «TPUILIET,
«KOJIOHY», «TPAHCKPHIILIUA», «aHTHKOIOHY,
«TPAHCIIALUNY, IIOJIUCOMAY.
XapakTepus3yoT TPOIECChl, CBS3aHHBIC C
OHMOCHHTE30M Oenka B KJIETKE.
OnuchIBalOT MPOLECCHl TPAHCKPUIILUU U
TpaHCJ’IHHI/II/I, HpI/IMCHHﬂ HpI/IHHI/IH
KOMILJIEMCHTAPHOCTH W TEeHETHYECKOTO
KoJa.

29.11.2024

25.]lenenue KJIETKH.

Mwuto3.

OnpenessifoT TOHATHSA, (OpPMUpPYEMBIE B
X0¢€ HU3YyUCHUA TEMBI. «MHUTO3»,
«uHTepdazay, «mpodazan, «meradazay,
«aHagazay, «renodazay,
«peIyIUTHKALIUS, «XpPOMAaTHUIIBD»,
UEHTPOMEpA»,  «BEPETEHO  JCTCHUS».
XapaxkTepHu3yrT OHOJIOTHYECKOe 3HAUCHHE
MuTo3a. ONHCBIBAIOT OCHOBHBIE (ha3bl
MHTO3a.  YCTaHABIMBAIOT  IPUYHHHO-
CIIC/ICTBEHHBIE CBSI3H MEXKTy
MPOJIOJDKUTENILHOCTBIO JICTICHUSI KJIETKU U
IPOJOKUTETBHOCTHIO OCTAJIBHOTO
HEepPHO/IA XKU3HEHHOTO IIMKJIA KICTKH.

03.12.2024

26.00600maronmii - ypox
mo Tteme «KieToyHbIH
YPOBEHBY. .

OnpenensitoT MoHATHA, (HOPMUPYEMBIE B
xonle u3ydeHuss TeMbl. (OOOCHOBBIBAIOT
HEOOXOIMMOCTh HCITOJIb30BaHUS
MOJIYYCHHBIX 3HAHUM B IOBCEIHEBHOMN
JKU3HU.

06.12.2024

Pazpnen 3.
Opranu3MeHHbIN
YpOBEHB.
13 gacos.

27.PazmHOXeHMne
OpTraHu3MOB.

OnpenessifoT NOHATHS, (OpPMUpPYEMbIE B
XO0Je M3Y4YEHUS TEMBI: «Pa3MHOKEHHE
OpPraHU3MOBY», «OECIOJIOE Pa3MHOKEHHE,
«TIOYKOBAHUEY, «CIICHUE Tella», KCIOPbD»,

10.12.2024




«BETr€TaTUBHOEC Pa3MHOXKCHHE), «II0JIOBOEC

Pa3MHOXEHHE, «raMeTh»,
repMadpoOIUTED, «CEMECHHHKN»,
IMYHHUKN, «CTIEPMATO30UIbI»,
«IULEKIETKNY. XapakTepusyroT

opr: aHM3MCHHBIN YPOBC€HL OpraHusanun
JKHUBOT'O, IPOLECCHI 0ECITONIOro M MOJ0BOTO

pa3MHOKEHUS, CPaBHHUBAIOT uX.
OnucelBalOT ~ CIOCOOBI  BEreTaTHBHOTO
pPa3MHOXKEHHUS  PacTEHHUM. IIpuBoasT

MIPUMEPBI OPTraHU3MOB, Pa3MHOMKAIOLINXCS
TIOJIOBBIM U OECTIONIBIM Ty TEM.

28.Pa3BuTie  MIOJIOBBIX
KJIETOK. Meiios.
OI1010TBOPEHUE.

OnpenessifoT TOHATHSA, (OPMUpPYEMBIE B
XOJle HW3YyYCHHS TEMBl: «TaMETOI'CHE3Y,
«TIEPUOJ PA3MHOKCHHA», CIIEPHOM POCTAN,
«TIEPUOJT CO3PEBaHU, «MeH03 |», «meito3
Il», «xoHBIOTAIUSI», «KPOCCHHTOBEDY,
«HaNpaBUTEIIbHbIE TEJIbLAY,
«OIUIOZIOTBOPEHUEY, «3UTOTa», KHAPYKHOE
OTIOIOTBOPEHHEY, «BHYTpEHHEE
OIIJIOZJOTBOPEHHUED, «IBOWHOE
OIUIOIOTBOPEHHE Y TOKPBITOCEMEHHBIXY,
«HIocnepM». XapakTepUsylT CTaguu
pasBUTHSL IIOJIOBBIX KJETOK M CTaIui
Meiio3a o cxemaM. CpaBHHBAIOT MHUTO3 U
Meiio3.  OOBSICHAIOT  OHOJIOTHYECKYIO
CYUIHOCTb Me#03a U OIJIOZOTBOPEHHUSL.

13.12.2024

29. MupuBuayansHoe
pa3BUTHE OpraHu3Ma.
buorenernueckunii
3aKOH.

OnpenessifoT NOHATHS, (OpPMUPYEMbIC B
XOl€ W3YyYEHHS TEMBI: «OHTOTEHE3Y,
«OMOpPHOHANIBHBIA  TIEPHOJ]  OHTOTCHE3a
(3MOpHoTeHe3)»,  «IOCTIMOPUOHAIHHBIN
MEPUOJ] OHTOTCHE3a», «IIPSIMOE Pa3BUTHEY,
«HETIPSIMOE pa3BUTHEY, «3aKOH
3apO/IBIIIEBOTO CXOJICTBAY,
«OUOTCHETHUYCCKHIA 3aKOHY», «(DUITOTCHE3Y.
XapakTepu3ylT [EpUOJbl OHTOTreHE3a.
OnuchiBalOT 0COOCHHOCTH OHTOTEHEe3a Ha

17.12.2024




npUMepe PasInYHbIX TPYI OPraHU3MOB.
OOBSICHAIOT OHOJOTHYECKYIO CYITHOCTh
OHMOreHETUYECKOI0 3aKOHa.
VYcraHaBIMBalOT IPUYHMHHO-CJICICTBEHHBIC
CBSI3M HA MPUMEPE KUBOTHBIX C MPSIMBIM U
HENPSIMBIM Pa3BUTHEM.

30.0606maromuit ypok. | Onpenensitor moHsaTHs, dopmupyembie B | 20.12.2024
xo/le w3y4deHHs TeMbl. (OOOCHOBBIBAIOT
HEO0XOIUMOCTD WCIIOJIb30BaHHUs
MOJYYEeHHBIX 3HAaHUH B MOBCEAHEBHOU
JKU3HU.

31.3aKOHOMEpPHOCTH Onpenenstror noHsTHA, (Gopmupyemble B | 24.12.2024

HaCIIeTOBaHUS xoze U3yUYCHHUS TEMBIL:

MIPU3HAKOB, «TUOPUAOIOTHUECKANR METOI», «UUCTHIE

YCTaHOBJICHHBIE TUHAW, «MOHOTHOpPUIAHOE

I"'MennenemM. CKpEIINBaHUE, «aJuiebHbIC TCHBI»,

Monorubpuanoe «TOMO3HUTOTHBIE u TeTePO3UTOTHEIC

CKpeIlMBaHue. OpPTaHU3MBD», «TOMHHaHTHBIS "
peliecCUBHbIC MIPU3HAKWY,
«pacIIeryieHne, «3aKOH YUCTOTHI TaMeT.
XapaxkTepusyroT CYITHOCTh
rHOPHUI0IIOTUYECKOTO MeTO/1a.
OnuchBalOT  ONBITE, TpoBoauMBIE .
Menpenem o MOHOTHOPHTHOMY
ckpemuBaHnto.  COCTaBISIOT ~ CXEMBI
CKpEIUBAHUS. OOBIACHSIOT
[IUTOJIOTHYECKHUE OCHOBBI
3aKOHOMEPHOCTEN HACJIEe/IOBaHHUS
MPU3HAKOB npu MOHOTHOPHTHOM
CKpemMBaHuM. Pemaror 3agaum = Ha
MOHOTHOPHJIHOE CKpEIIMBaHHUE.

32.Henonnoe Onpenpenstitor noHsTHA, (Gopmupyemble B | 27.12.2024

JIOMHHHPOBaHUE.

lenotun w  ¢eHOTHIL

AHanuzupyroniee
CKpelTMBaHue.

X0JIe  M3Y4YEHUS  TEMBl:  «HETOJIHOE
JIOMUHHPOBaHUEY, «TCHOTHUTI,
«henotuny, «aHAIM3UPYIOILee
CKpEIIBAHUEY. XapakTepuzyroT
CYIIHOCTh aHAJM3UPYIOLIETO




CKp€uIMBaHUs. CocTaBistoT CXCMBI
CKpCUINBaHU. Pemarot 3aJa4un Ha
HaCJICAO0BaHUE IIPHU3HAKOB IIPU HEIIOJIHOM
JOMUHHUPOBAHUU.

33. lurubpunHoe
CKpEIIMBaHHE.
HE3aBUCHMOTO
HAcJIe0BaHUS
MIPU3HAKOB.

3akon

OnpenensiioT TOHATHSA, (QOPMUpPYEMBIE B
XOl€ M3y4YeHHS TEMBL: «IUTHOPHIHOE
CKPELIMBAHUE», «3aKOH HE3aBUCHMOTO
HacJeI0BaHUs IIPU3HAKOBY,
«TOMUTHOpUIHOE CKpEILMBaHUEY,
«permieTka [lennera». Harot
XapaKTePUCTUKY M OOBSICHAIOT CYLIHOCTb
3aKOHa  HE3aBHCUMOIO  HaclIe[lOBaHME
MIPU3HAKOB. CocraBnstoT CXEMBI
cKkpeumBaHusi ©  pemerkun Ilennera.
Pemator  3amaum  Ha  quruOpuzaHoe
CKpellIBaHue.

14.01.2025

34.I'eneTnka rmosa.
CroemnneHHoe ¢ IIOJIOM
HacJieJOBaHUE.

OnpenessifoT TOHATHSA, (QOPMUPYEMBIE B
X0l M3YYEHHUS] TEMBL: «ayTOCOMBD»,
«TIOJIOBBIE  XPOMOCOMBD), «TOMOTaMETHBIN
o, «reTeporaMeTHBIH oy,
«cueryieHue TeHa ¢ moimom». Jlaror
XapaKTepUCTUKY u OOBSICHSIOT
3aKOHOMEPHOCTH HacIIeIOBaHUs
NPU3HAKOB, CLEIUICHHBIX C  IIOJIOM.
CocraBisroT CXEMBI CKpELIMBaHUN.
YcTaHaBNMBAIOT NMPHUYUHHO-CIICICTBEHHBIC
CBS3M HA MpHUMEpe 3aBHCUMOCTH TIOJa
ocobn ot e€ XpoMocoMHOro Habopa.
Pemrator 3amaum  Ha  Hacie[OBaHHE
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.

17.01.2025

35.0600maronuii ypox.

OnpenensiroT MoHATHSA, (HOPMUPYEMBIE B
XxoJe u3ydeHuss TeMbl. (OOOCHOBBIBAIOT
HE00XOMMOCTh HCITOJTH30BAHUS
MOJYyYECHHBIX 3HAHUM B TIOBCEIHEBHOM
JKU3HH.

21.01.2025

36.3aK0HOMEpPHOCTH
M3MEHYNBOCTH:

OnpenenstioT NOHATHA, (OPMUPYEMBIE B
XO0Jle W3yYeHUsS] TEMBI: «HU3MEHYHBOCTHY,

24.01.2025




MOAN(UKAITHOHHAS
n3MeHunBocTtb. Hopma
peaKLyH.

«MOITU(DUKAITAN, «Monr(UKAITHOHHAS
A3MEHYUBOCTLY, «HOpMa  peaKIum».
XapakTepuzyroT 3aKOHOMEPHOCTH
MOAU(DHUKALIMOHHOK A3MEHYHNBOCTH
OpraHu3MOB. [TpuBonst IPUMEPBI
MOJU(DUKANIMOHHONH  M3MCHUMBOCTH U
IIPOSIBICHHIA HOPMBI peaKiuu.

YcraHaBIMBalOT IPUINHHO-CIIEICTBEHHBIS
CBSI3U Ha MPUMEPE OPTaHU3MOB IIUPOKOM
U Y3KOH HOpPMOM peakuuu. BbIMONHSIOT
MPAKTHYECKyI0 pPaboTy MO BBIABICHUIO
N3MCHYMBOCTU Y OPraHMU3MOB.

37.3aKOHOMEPHOCTH
MU3MEHYNBOCTH:
MyTalMOHHAS
U3MCHYUBOCTD.

OnpenessifoT TOHATHSA, (OPMUpPYEMBIE B
XOJIe U3YUEHUS TEMBL: «TCHHbIC MYyTaLlUI»,
«XpPOMOCOMHBIE MYTallN», «TCHOMHBIE
MYTaIHm. «yTparay, «IeNeIus,
«OYIUIMKALUs», «UHBEPCHUS», «CHHAPOM
JayHa», «IOJIMIUIONAUSN», «KOJIXULIMHY,
«MyTallUOHHBIE BEILICCTBAY.
XapakTepusyroT 3aKOHOMEPHOCTH
MYTallMOHHOM W3MEHUYMBOCTH OPTaHU3MOB.
IIpuBopst IIPUMEPBHI MyTauui
opranu3moB. CpaBHHBAIOT MOAU(DUKAIAN
W MyTauud opranu3MoB. OOcCyxaaroT
po0JeMbl H3MEHUYUBOCTH OPTaHU3MOB.

28.01.2025

38.OCHOBHBIE  METOMBI
CEIIeKIUU pacrenui,
JKUBOTHBIX u
MHUKPOOPraHU3MOB.

OnpenensifoT TOHATHS, (OpPMUpPYEMbIE B
XO0/l€ W3YYEHHS TEMBI:  «CEJEKIIHsD»,
«ruOpUAM3aHS», «MAcCCOBBIH  OTOODY,
«MHAMBUAYAILHBIH ~ OTOOp»,  «UHCTHIC
JIUHUW, «OJU3KOPOJICTBEHHOE
CKpELIMBaHUEY, reTepPO3UCH,
«MEKBUJIOBAS THOpUAM3AIIHY,
«UCKYCCTBEHHBIN MYyTareHes»,
«OUOTEXHOJIOT U, «aHTHOMOTUKIY.
XapakTepu3yloT METOIbl CEJEKIIMOHHOM
pabotel. CpaBHHMBAIOT MAacCOBHIH U
VHJIUBUAY AJIbHBIN oTb0p. T'oToBsT

31.01.2025




COO0IIeHUs K YPOKYy-CEMUHapy
«Cenexnus Ha ciIyX0e YeJIOBEKa.

39.0600maromuit - ypok
o TeMe
«Opranu3MeHHBbIiH
YPOBEHB.

BricTynatoT ¢ cooOmeHusIMH, 00CyKIat0T
CcOOOIEHUsT C  OJHOKIACCHUKAMU U
VUUTEIISIMH.

04.02.2025

Pasnen 4.
IlonynaunoHHO-
BUJI0BO
YPOBEHb.

7 9acos.

40.INomynaunonHO-
BHJIOBOI YPOBEHb:
o0I1as XxapakTepUCTHKA.

OnpenensitoT MOHATHA, (HOPMUPYEMBIE B
xoJe H3y4YCHUS TEMBI: «BUIY,
«MOp(ONIOTHUECKUI ~ KPUTEpUH  BUAA»,
«(hU3MONMOTHYECKUIT ~ KpUTEpUl  BUIaY,
«TEHETUYECKUI KpUTEpui BUIIAY,
«3KOJIOTMYECKUI KpUTEpUIL BHUJIA»,
«reorpaUuecKUii  KpUTEpHH  BUAA»,
«UCTOPUYECKUI KpUTEpUil BUJIA»,
«apeain», TIOTYJISLISDY, «CBOMCTBa
TIOITYJISILIAN, «ObuoTHYEeCKHe
coobmectBay. JlalOT  XapaKTEPHCTHKY
KpUTEPHEB BUJA, MOMYJISILIMOHHOM
CTpYKTyphl BuAa. ONHCHIBAIOT CBOWCTBA
MOMYJIALIUH. OOBsICHSIOT poib
PEenpOayKTUBHON W30JISILAN B
noJiep>KaHuN LEJIOCTHOCTH BUA.
BBINOJHAIOT MPakTHYECKYH0 paboTy 10
U3YyYEHHIO MOP(OIOTUIECKOr0 KPHUTEpHUs
Bua. CMBICIIOBOE YTECHHE.

07.02.2025

41.9xonorudeckKme
(dakToppl M yCIOBUS
cpepl.

OnpenensifoT NOHATHS, (OpPMUpPYEMBIE B
X0/le U3y4YCHUS TEMBL: «a0HOTHYECKHE
IKOJIOTHUECKHE (DAKTOPBD), «OMOTHYECKUE
IKOJIOTHUECKHE (baxTopsI»,
«aHTPOIIOT€HHbIE JKOJIOTHUECKHE
(GaKTopb», «IKOJOTMYECKHE YCIOBUS,
«BTOpUYHBIE KIMMAaTHYECKHE (HaKTOPBI».

Harot XapaKTEePUCTUKY OCHOBHBIX
9KOJIOTHYECKHX (PAKTOPOB H  yCIOBHUI
cpelpl.  YCTaHaBIMBAKOT  NPUYUHHO-

CJICACTBCHHBIC CBA3U HA IMPUMEPE BIIMAHUA
OKOJIOTUYCCKUX yCJ’IOBI/Iﬁ Ha OpraHHU3MBEL.

11.02.2025




CMBICIIOBOE UTEHHE.

42 TlpoucxoxacHue

BUJIOB. PasButue

9BOJIIOLIMOHHBIX
IIPEACTABIICHUN.

OnpenensiioT TOHATHSA, (OPMUpPYEMBIE B
XOJIe U3YyYEHHUS] TEMBI:  «3BONIOIM,
«reopust [lapBuHa», «IBHXKYIINE CHJIIBI
SBOJIOLMNY, KA3MEHYHBOCTHY, «00phOa 3a
CYLIECTBOBAHHUEY, «ECTECTBECHHBIH 0TOOP,
«CHUHTETHYECKAasi  TEOpUS  DBOJIOLHN.
JlaroT XapakTepUCTUKYy U CpPaBHUBAIOT
3BOJIIOLIMOHHBIE npeACTaBICHUS
JK.b.Jlamapka u OCHOBHBIC MOJOXKCHUS
YYeHUs Y./lapBuHa. OOBACHSIOT
3aKOHOMEPHOCTH 3BOJIIOIIMOHHBIX
MPOUECCOB C no3uuuu yuenus Y.J/{apBuna.
I'oTOBAT COOOIIEHNS WM MPE3CHTALUU O
Y. JlapBuHE, B T.4. C HCIOJb30BAHUEM
KOMITBIOTEPHBIX TexHoJorui. PaboTtaror ¢
WHTepHeToM  KaKk € HCTOYHHKOM
WH(OPMAITHHL.

14.02.2025

43 Iomynauus

Kak

JJIEMEHTapHasl EAUHUIIA

9BOJIFOIIUHA.

OnpenessifoT TOHATHSA, (OPMUpPYEMBIE B
XO/I€ H3YUYEHHS TEMBI: «IOMYJSIHOHHAS
reHeTuka»,  «reHodonm».  HaseiBaror
NPUYMHBI  U3MEHYMBOCTH  TeHO(DOH[A.
[lpuBonmsAT  mpHMEpBI, JIOKA3bIBAIOLIHE
MIPHUCTIOCOOUTENHHBIN (amanTHBHBIN)
xXapakTep M3MEHECHU I reHodona.
OO0CyX/1al0T TPOOJEMBbI JIBUXKYIIUX CHII
sBoond. C  TIO3WMIMH  COBPEMEHHOMU
ouosiornu. CMBICIIOBOE UTCHHUE.

18.02.2025

44 bopbpba
CYILIECTBOBaHHE
€CTECTBEHHEIN 0TOOP.

3a

Onpenenstior HOHATHA, (OPMUpPYEMBbIE B
XO0JIe H3y4YeHHsS TEMBl: «BHYTPHUBHIOBAs

6opnda 3a CYIIECTBOBaHHUEY,
«MEXBUAOBAS 0oprba 3a
CYIIIECTBOBAHUEY, «6opnba 3a

CYIIECTBOBaHWE C HEOIArompusATHBIMU
YCIIOBUSIMH CPEIbD», «CTAOMIM3UPYIOLIUHA
€CTECTBEHHBI  OTOOp»,  «IBIDKYIIUI
€CTECTBEHHBI 0TOOpY. XapakTepu3yioT

21.02.2025




¢opMbl  OOpPBEOBI 32 CYIIECTBOBaHHWE U
€CTECTBEHHOTO orbopa. [TpuBonsT
NpUMepbl WX TPOSBICHUS B MPHPOJIC.
PaspabateiBatoT 9KCTIEPUMEHTHI o
W3y4YeHHIO JIeHCTBUII 0TOOpa, KOTOpHIC
CTaHyT OCHOBOW Oyaymiero yd4eOHO-
UCCIIEIOBATENBCKOTO MPOCKTA.
CMBICIIOBOE UTEHHE.

45.Bunoobpa3oBaHue. Onpenensitor noHsiTusa, Gopmupyemsele B | 25.02.2025
XO/I€ U3YUCHUS TEMBI: «MUKPOIBOIIOLHSD),
«U3OIIIUSY, «penpOIyKTHBHAS
W3OJISIIHSDY, «BUA000pa3OBaHHEY,
«reorpaduueckoe BU1000pa30BaHUE.
XapakTepusyroT MEXaHU3MbI
reorpaUuecKkoro  BHA000pa3oBaHUS C
UCTIONIb30BaHUEM  PUCYHKa  y4eOHHKA.
CMBICIIOBOE 4YTEHHE C TOCIEIYIOIINM
BBIZIBIDKGHHEM  THUIIOTE3 O  JPYTHX
BO3MOYHBIX MeXaHU3Max
BU1000Pa30BaHHSI.

46.MakpOo3BOJIIOLIHS. Onpegemnstitor nousiTus, ¢dopmupyemsle B | 28.02.2025

XO0[A¢C U3Yy4YCHUS TEMbI: «KMAaKpPOI3BOJJIIOLUA»,

«HATIpaBJIEeHUS IBOJIIOLIUNY,
«OUOJIOTHYECKUN nporpecc,
«OUOJIOTHYECKUN perpeccy,
«apomopdho3», «MIMOaIanTALIUS,

«aereHepaiusy. XapakTepu3yroT TJIaBHbIC
HampaByieHuss dBojronmMud. CpaBHHBAIOT
MHUKpPO- U MakKpodBoOJOII0. O6CyX mTaroT
poOIEMBI MaKpO3BOJIFOLIUH c
OJTHOKJIACCHUKAMH M y4uTerneM. PabGoTarot
C JIOTIOJTHUTENILHBIMU HUH()OPMAIIMOHHBIMU
UCTOYHUKaAMU C I CJIBIO IIOArOTOBKH
coobuieHuns WA
MYJIbTUMEIUANPE3CHTAMH O  (PaKTax,
JIOKA3bIBAIOIIUX IBOJOIHIO.




Pazgen 5.
DKOCHCTEMHBIHN
YpOBEHB.

5 gacoB

47.Coo0111€ecTBO,
JKOCHCTEMA,
OMOT€EO0IIEHO3.

OnpenensiioT MOHATHA, (HOPMUPYEMBIE B

XOJIe¢ M3YYCHUS TEMBI: «OHOTHYECKOE
COOOIIECTBOY, «OHOIIEHO3Y,
«IKOCHCTEMAY, «OHOT€e0EHO3Y.

OmnuchIBalOT U CPaBHUBAIOT SKOCHUCTEMBI
pasznuyHoro ypoBHs. [IpuBomsaT mpumepsl
9KOCHCTEM pazHoTro YpOBHSI.
XapakTepusyroT aKBapuyM KakK
HCKYCCTBEHHYIO 3KOCUCTEMY.

04.03.2025

48.CocTtaB U CTpyKTypa
co00IIIeCTRA.

Omnpenensror MOHATHS, (GOpMHpYyeMbie B
XO0l€  W3y4YeHHS  TEMBL:  «BHIOBOE
pasHooOpasue»,  «BHJOBOH  COCTaB»,
«aBTOTPOQBI», «TeTepOTPOPEI»,
«TIPOIYIICHTHI, «KOHCYMEHTBD»,
«PEIYLEHTB», «IPYCHOCTBY, «PEIKHE
BUJIBD», «BHJBI-CPEIOOOPA3OBATEINY.
XapakTepu3yloT MOP(OIOTHYECKYI0 U
HPOCTPAHCTBEHHYIO CTPYKTYpPY
coobmiecTBa. AHATM3UPYIOT CTPYKTYPY
OMOTHYECKHX COOOIIECTB IO CXEME.

07.03.2025

49 MeXBUIOBBIE
OTHOIIICHUSI OPTaHU3MOB
B DKOCHCTEME.

Onpenenstior NOHATHA, (OPMUPYEMBIE B
XOJleé H3YYEHHS TEMBI: «HEHUTPaIu3M»,
«aMeHCaIu3M», «KOMMEHCAIN3M,
«cumMobuno3y, «IIPOTOKOOTIEPALIHA»,
«MYTYaau3m», «KOHKYPEHILIHA»,
«XMIHUYECTBO», «Iapa3suTu3My». Pemator
9KOJIOTUYECKHE 33/Jaydl Ha TNPUMEHEHHE
9KOJIOTHYECKUX 3aKOHOMEPHOCTEH.
[IpuBogsaT npHUMEPH MOJOKHUTEIBHBIX U
OTpHUIATENbHBIX B3aMMOOTHOIIIEHU I
OpPraHW3MOB B MOIYJIALINH.

11.03.2025

50.IToTroxu BemiecTBa M
SHEPTHH B JKOCHCTEME.
Camopa3zpurtne
9KOCHUCTEMEL
DKonoruuecKas
CYKIIECCHS.

OnpenensiroT MOoHATHSA, (HOpPMUPYEMBIE B
Xoae HN3YyUYCHHUA TEMBI. «mmpamMuga
YUCIICHHOCTH ®  Owmomaccel».  Jlaror
XapaKTePUCTUKY POJIM aBTOTPO(HBIX U
reTepoTpPOdHBIX OpraHu3MOB B
JKOCHCTEME. PemarT  9KOJOrMuecKue

14.03.2025




3aJa4d Ha TPUMEHEHHE 3KOJIOTUYECKUX
3aKkoHOMepHocTer. OnpeAensoT MOHITHS,
dbopMupyemble B XOIOE€ M3YyYEHHS TEMBbI:
«PaBHOBECHE», «IIEPBUYHAsI CYKLECCHS,
«BTOpPHUYHAs CYKLECCHsD». XapaKTepU3yIOT
IPOLIECCHl  CAMOPA3BUTHS  JKOCHUCTEMBI.
CpaBHMBAIOT IEPBUYHYI0 U BTOPHUYHYIO
CYKIIECCHIO.

51.06060maromuii  ypok | Onpexnensttor moHsTus, ¢opmupyemsblie B | 18.03.2025
o TeMaM | Xxone wu3ydeHuss TeMbl. OOOCHOBBIBAIOT
«[lomynsmoHHO- HEO0XOIUMOCTD WCTIOJIb30BaHHUS
BUJOBOH U | TIOJIyYEHHbIX 3HAaHUM B TOBCEAHEBHOU
9KOCHCTEMHBIH JKU3HU.
YPOBEHB»
Pazgen 6. 52.Buocdepa. Onpenenstor ~ moHsTHA:  «Onochepay, | 21.03.2025
Bbuocdepnsrit Cpenoobpasytoras «BOJIHAsl cpeliay, «Ha3eMHO-BO3IyLIHAS
YPOBEHB. JESITeIbHOCTh cpena», «Io4YBay, «OpPraHU3Mbl Kak cpeaa
13 gacos. OpraHU3MOB. obuTaHU, «MEXaHUYECKOE
BO3/ICHCTBHEY, «(hUBUKO-XUMHYECKOE
BO3/ICHCTBHEY, «IIEPEMEILCHNE BEILIECTBAY,
«rymyc», «puabrpanusy. XapakTepu3yoT
onocdepy Kak TIIOOAIBHYIO JKOCHCTEMY.
IIpuBoasT NpUMEpBl BO3IEHCTBUS KUBBIX
OpPraHU3MOB Ha Pa3JInYHbIE CPEAbl KU3HH.
53.Kpyrosopot BemecTB | Onpenenstor nonsitust: | 01.04.2025
B IIPUPO/IE. «OMOTCOXUMHUYECKUI LUKIT», «OMOTEHHBIE
(TTMTaTEIBbHBIC) BEIIIECTBAY,
«MUKPOTPOQHBIE BEILIECTBAY,
«MakpoTpogHbIe BEIIIECTBaY,
«MHKPODIIEMEHTBD». XapakTepusyroT
OCHOBHBIE OMOT€OXMMHYECKUE LUKIBI Ha
3emie, HCTIONB3YS WILTIOCTPAIiU
yueOHWKa. YCTaHaBIMBAIOT TNPUYUHHO-

CIIEZICTBEHHBIE CBSI3M MEXIy Onomaccoin
(IpOOYKTUBHOCTBIO)  BHZA M €r0
3HAYEHUEM B MOJIepPKaHAN




(YHKITMOHUPOBAHUS COOOIIECTBA.

54.3Bomonys
ouocgepsl.

OHpeI[eJ'IﬂIOT TIOHATHA: (OGKHUBOC
BCIICCTBOY», «OHOTEeHHOE BC€IICCTBOY,
«OMOKOCHOE BCIICCTBOY, «KOCHOC

BEIICCTBO», «IKOJOTHYECKHH KPHU3HCH.
XapakTepu3yroT MPOIecchl paHHEro 3Tana
oo O6mocdepsr.  CpaBHHBAIOT
0COOCHHOCTH KpPyroBOpOTa Yriepoja Ha
pasHBIX JTamax OJBOJIOUMH OHOC(EpsI
3emin. OOBSICHSIOT BO3MOXKHbBIE IPUYHHBI
IKOJIOTUIECKHX KPH3HCOB.
YcTaHaBNMBaIOT NPUYUHHO-CIICCTBEHHBIC
CBSI3U MEX[IY JESITEIbHOCTBIO YEJIOBEKa U
9KOJIOTUYECKUMH KPU3HUCAMHL.

04.04.2025

55.I'utiore3a
BO3HUKHOBCHUS ) KU3HU.

Onpenensiror MOHATHS: «KPEALIMOHU3M,
CaMOIPOM3BOJIBHOE 3apOXKICHHEY,
«THMOTE3a CTAIHOHAPHOTO COCTOSHHS,
«THTIOTE3a  MAHCIEPMHUM»,  «THIIOTE3a
OHOJIOrNYECKON SBOJIFOLIUIY.
XapakTepu3yloT OCHOBHBIE  THIIOTE3BI
BO3HHUKHOBEHUsS JKH3HM Ha  3eMIe.
OOCyXJal0T ~ BOMNPOC  BO3HUKHOBCHHS
JKNU3HU C OAJHOKJIIACCHUKAaMHU U quTeneM.

08.04.2025

56.Pa3Butue

Npe/ICTaBICHU 0
MMPOUCXOXKIACHUUN KU3IHU.
CoBpeMeHHOE

COCTOSAHHUEC HpO6J’IeMBI.

OnpenensfoT MOHATHS:  «KOaIlepBaThI»,
«IPOOUOHTEIY, «TUIIOTE3a
CUMOMOTHYECKOTO MTPOUCXOXKICHUS
SYKApUOTUYECKUX  KJIETOK», «THIIOTE3a
MIPOUCXOXKIEHUS 3YKAPHOTHIECKHUX KIETOK
U WX OPraHOWJIOB ITyT€M BISTYUBAHUS
KJIETOYHOH  MeMOpaHbI»,  «IIPOTCHOTY,
«ybaKTepumny, «apxeOakTepum».
XapaxkTepusyroT OCHOBHBIE JTaIbl
BO3HUKHOBCHMSI M Pa3BUTHs JKU3HUH Ha
3emuite. OnuceIBaloT TOJIOKEHUS
OCHOBHBIX TUIOTE3 BO3HUKHOBEHHS
YKU3HU. CpaBHHUBAIOT TUIOTE3BI
A.N.Omapuna " JIx. XonnenHa.

11.04.2025




OO0cyxmaoT mpoOIIeMbl BO3HHKHOBEHUS
JKU3HH C OJHOKJIACCHUKAMH U YUHUTEIIEM.

57.Pa3BuTHE KHM3HH Ha
3emute. OphI
JIpEBHEMIIEN U JIPEBHEMN
JKU3HH.

OnpeAensoT MOHITHS: «3pay, «IIEPUOIY,
«3II0Xan, «Karapxen», «apxei»,
«IPOTEPO30W», «IANE030M», «ME3030M»,
«KaHO30i1, «TIAJICOHTOJIOT U,
«KEMOpHiT», «OPIOBHUKY, «CUIIyp»,
«ICBOHY, «KapOoOH», «TIEPMBY,
«TPUIIOOHTEIY, «PUHHODUTHD»,
«KUCTETIEPBIE  PBIOBD», «CTEroredaby,
«UXTHOCTETH, «Teparcuabh.
XapakTepusylOT pPa3BUTUE JKU3HU Ha
3emyie B 3pbl JApEBHEHIEH U IpeBHEH
)ku3HU. [IpuBOAST mpuMepsl OpraHU3MOB,
HAaceJsIBIIMX 3€MIIIO B 3pbl APEBHEUIIECH U
JIpEBHEN JKU3HU. YcraHaBnuBaroT
MPUYUHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
YCIOBUSIMU cpenbl oOuTaHUs u
SBOJIIOIIUOHHBIMHU mporeccaMmu y
Pa3ITUYIHBIX TPy OpTaHU3MOB.
CMBICTIOBOE UYTEHHE C MOCIEIYIOIIUM
3aro0JHEHUEM TaOIUIIbI.

15.04.2025

58.Pa3sButne XHW3HU B
M€E3030€ U KaifHO30¢€.

OmnpenensiroT MOHATHS: «TPUAC», IOpay,

«MEII», «AUHO3aBpPLID», «CymyartbIC
MIJICKOIIUTArOIIHC)). «(IJIALICHTAapHBbIC
MIJICKOIIUTArOIIHC), «I1aJICOT'CHY,

«HEOTEH», «aHTPOIIOTE€H». XapaKTePU3yIOT
OCHOBHBIE TEpUOJBI JKH3HH Ha 3eMie B
Me3030€ U KaitHo30¢. IIpuBoasT npumepsl
OpraHnu3MoB, HaCCJIABIINX 3emitio B
Me3030€ M KaiiHO30€. YCTaHaBIUBAIOT
MPUYUHHO-CJIEACTBEHHBIE CBSI3U  MEXAY

YCIIOBUAMUA Cp€ablL obuTaHus nu
9BOJIFOIIMOHHBIMHU nmpoueccaMu y
Pa3JIMYIHBIX rpymnm OpraHu3MoOB.

CMBICIIOBOE 4YTEHHE C IIOCIEIYyIOMINM
3anojiHeHWeM Tabnuibl. Pa3pabarbiBaroT

18.04.2025




IUIaH YPOKa — SKCKYPCHUHU B KPaeBeAUECKUN
MY3€H.

59.0600maronuii ypok | ['oTOBAT 0TYET 00 IKCKYPCHH. 22.04.2025
60.AHTPOIIOTeHHOE OnpenensioT MHOHATHS: «aHTponoreHHoe | 25.04.2025
BO3IICHCTBHE Ha | Bo3zelicTBUE Ha Onocdepy», «HOOCHEPaN,
ouocdepy. «IIPUPOJHBIE PECYpPCHD». XapaKTepU3yIOoT
YeloBeKa Kak OMOCOIMaIbHOE CYIIECTBO.
OnuCHIBalOT 3KOJOTHYECKYI0 CHTYaIlldi0 B
Hallen MECTHOCTH. YcranaBnuBaroT
NPUYUHHO-CIICICTBEHHBIE CBS3U MEXIY
JIESTENIbHOCTHIO YeloBeKa u
HKOJIOTHYECKHUMHU KPHU3HUCAMH.
61-62.0OcHOBBI OnpenenstoT THOHATUS:  «paruoHanbHoe | 29.04.2025
paIOHAIBHOTO MIPUPOJIOTIONH30BAHLEY, «obmectBo | 06.05.2025
TIPUPOJIOTIONH30BAHUS. OJTHOPA30BOTO MOTPEOIECHUS.
XapakTepu3yroT COBPEMEHHOE OOILIECTBO
KaK «o01IecTBo 0JIHOPa30BOTO
norpebneHus». OOCyXmaloT OCHOBHBIE
TIPUHIIUTIBI paIroHaTBHOTO
WCIIOJIb30BaHMs IPUPOJHBIX PECYPCOB.
63-64.0000mmaromnmii Breictynator ¢ coobmenmsamu 1o teme. | 08.05.2025
YpOK o teme | [IpencraBmsror  pesymeTaThl  yueOHO- | 13.05.2025
«buochepubiit HCCIIE/I0BATEIIbCKOM MPOEKTHOU
YPOBEHBY. JIeSITEIIbHOCTH.
O0600meHune 65. O6obmaronmii ypok | Onpexnemnsitor nousTus, ¢Gopmupyemsle B | 16.05.2025
3HaHUU mo Kkypcy «buomorus. | xome wusydeHuss TeMbl. OOOCHOBBIBAIOT
4 gaca. Beenenue B 00IIy0 | HEOOXOAMMOCTD HICIIOJIH30BAHUS
OHOIOTHION. MOJYyYECHHBIX 3HAHUM B TIOBCEIHEBHOM
JKU3HU.
66. O6obmarommii ypok | Onpexnensror noHsTHA, (Gopmupyemblie B | 16.05.2025
mo Kkypcy «bwomorus. | xome wusydeHus Tembl. OOOCHOBBIBAIOT
BBenenne B 0O0mIyIO | HEOOXOJUMOCTh HCIIOJIb30BaHUS
OHOIIOTHION. MOJYYEeHHBIX 3HAaHUM B MOBCEAHEBHOU
KH3HU.
67. Ob6obmaromuii ypok | Onpexnensiror noHsTHs, Gopmupyembie B | 20.05.2025

no kypcy «buonorus.
Beenenne B 0o0mIyro

OO0OCHOBBIBAIOT
HCIIOJIb30BAHUSA

XO0JIc HM3Y4YCHUS TEMBI.
HEOOXOINUMOCTH




OMOJIOTHIOY.

MOJIYYCHHBIX 3HAHUM B IOBCEIHEBHOMI
JKUA3HU.

68. OboOmaromuii ypok
no kypey «buonorus.
Beenenue B 00mIyIO
OMOJIOTHIOY.

OnpenenisitoT TOHATHA, (OpPMUpPYEMBIE B
xo/le wm3ydeHHsa TeMbl. (OOOCHOBBIBAIOT
HE00X0IUMOCTh WCTIOJIb30BaHHUS
MOJYYEeHHBIX 3HAaHUH B MOBCEAHEBHOU
KH3HU.

21.05.2025







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

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

buonorus. Beenenne B oOmryro 6momnoruio.9 knacc: yueonuk - M.: Jlpoda,
2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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