MyHununaasHoe aBTOHOMHOE 00111e00pa3oBaTeibHOE yUpexKIeHue -
Teirumnickas cpeausis o0ueoOpa3oBaTeibHast IIK0JIa

PaccMoTpeno: CornacoBago: - YTBEPXJIEHO
Ha éj%}mn [IAIT ipekropa no YBP IIPUKA30M JIMpeKTOpa

p ~ E.B. JIsicuioBa E.C. JInxaueBa MAOY -Teirumickoit COIII
npotokon Ne 1 »Asrycra 2025 r.

No 01-05/4¢%071,29 aBrycra 2025 r.
: /I[.E.HC[)MHKMH'&
v/

oT «25» aBrycra 2025 1.

PABOYAS ITIPOI'PAMMA
KYPCA BHEYPOUYHOM JEATEJIbHOCTH
(1D 6728091)
«3aKOHOMEPHOCTH OHOJIOTHH»
115t oOyuaromuxcst 11 kiaccos

¢. Terrumr 2025 1.



MNOSICHUTEJIBHAS 3AITUCKA
OBILAS XAPAKTEPUCTUKA KYPCA BHEYPOUHOU JIEATEJILHOCTU
«3AKOHOMEPHOCTHU BUOJIOT U »

PabGouast mporpamma Kypca BHEYPOUYHOH AEATEIBHOCTH «3aKOHOMEPHOCTH OMOJIOTHH
JUISL CpeAHero oO0miero oOpa3oBaHus (Jajiee — MporpaMma) pa3padoTaHa B COOTBETCTBUU C
tpeboBanusamu DenepaabHOTO TOCYJapCTBEHHOTO O0OpPa30BATENFHOTO CTAaHAAPTA CPEIHEro
obmero o6paszoBanus (PI'OC COO), opueHTHpoBaHa Ha OOECIEUYEHUE WHAMBHUIYATbHBIX
noTpeOHOCTeH OOy4YalomMXcs ¥ HampaBlieHa Ha JOCTIDKCHHE IUIAHUPYEMBIX pEe3yJbTaTOB
OCBOCHMS TPOTPaMMBbl CpeIHEro oOmero oOpa3oBaHUS C y4eTOM BbIOOpa y4YaCTHHKAMHU
00pa3oBaTENbHBIX OTHOIIEHHH KypCOB BHEYPOUHOH AEATEIBHOCTH. DTO MO3BOJISIET 00ECTIEYUTh
enuHcTBO 00s3aTenbHbIX TpeboBanmii ®I'OC COO BO BceM MPOCTPAHCTBE MHIKOJIBHOTO
00pa3oBaHus: HE TOJIBKO Ha ypOKe, HO U 3a ero npenenamu. Hactosmuit Kype nperHasHadeH st
YIIIYOJIEHHOTO M3y4YeHHsI OMOJIOTHYECKUX SIBIICHUH M 3aKOHOMEPHOCTEH, pacIIupeHus 0a30BhIX
3HAHWH, Pa3BUTHUS IPAKTUYECKUX YMEHUH U HABBIKOB B COBPEMEHHOW OMOJIOTHH.

[Tporpammoii mpeaycMOTpeHO (HOPMUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO YPOBHS
3HAHWH, OBJIJICHHE INPHEMaMM HCCIIEAO0BATEIbCKOM EATENIbHOCTH. METOonbl OpraHu3aluu
o0pa3oBaTeNbHOW W HAYYHO-HCCIICAOBATEIICKOM  JIEATENBHOCTH  MPEIyCMaTpUBAIOT
dopMupoBaHne y O0OydaroIIUMXCs HECTaHAAPTHOTO TBOPYECKOTO MBILIUICHHS, CBOOOJIBI
CaMOBBIPQKEHUS W WHAMBHIYATbHOCTH CYXIeHHH. J[[na momHOoro ydera mnorpebHOCTEH
00y4YarloUMXcs B MPOrpaMMe HCHOb3yeTcs: Aud(epeHIIMPOBAaHHbIH MOIX0/, YTO CTUMYIUPYET
o0yJaromerocsi K YBEJIWYCHHIO TOTPEOHOCTH B WHIWBUAYAJIBHOW, WHTEIUICKTYAIILHOW U
NIO3HABATEIBHON JIESTENBHOCTH M Pa3BUTHIO HAYYHO-MCCIIE0BATEIbCKUX HAaBBIKOB. [Iporpamma
CTaHET BOCTPEOOBAaHHOM B MEPBYIO OUYepeab 00YJAIOLIMMHUCS, KOTOPbIE UMEIOT CTOMKHI HHTEpec
U COOTBETCTBYIOIIYIO MOTHBAIMIO K HW3Yy4YCHHUIO IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTHH.

B nacrosimee Bpemsi Omonorundeckoe o0Opa3oBaHUE IOIDKHO OOECIIEYHUTH BBITYCKHHUKAM
BBICOKYIO OMOJIOTHUYECKYIO, IKOJIOTHIECKYIO U IPUPOA0O0XPAHUTEIHHYIO TPAMOTHOCTb.

3HaHHMA B 00JAacTH OCHOBHBIX OHOJIOTMYECKHX 3aKOHOB, TEOPHH W HIeH (GOpPMHUPYIOT
HPaBCTBEHHBIE HOPMBI M IPUHIIUITBI OTHOIIEHHS K JKMBOM mpupoze. B kauecTBe IEHHOCTHBIX
OPHEHTHPOB OHMOJIOTUYECKOr0 00pa30BaHUS BBICTYHAIOT OOBEKTHI, H3y4aeMble B Kypce
OMOJIOTHH, K KOTOPBIM Y yJanuxcsi GopMHUpYyeTcsl IEHHOCTHOE oTHoIIeHue. [Ipu aToM Bemymryro
pOJIb WIPAIOT MO3HABaTeNbHbIE IIEHHOCTH, TaK KaK TaHHbBIM y4eOHbBI Kypc BXOAWUT B TPYIIY
NPEMETOB MO3HABATENBHOTO IHKIIAa. KpoMe 3Toro mporpamma mpeaHa3HavyeHa Ui IOBTOPEHUS
U 3aKperyieHWs 3HaHWM, TMOJYYEHHBIX 3a Kypc cpeaHero oOmiero oOpa3oBaHHUs, a TaKkxke
BBIPAOOTKH YETKOCTH B MOHUMaHUH y4eOHOTO MaTepuaia.

[TporpamMa Kypca BHEYpOUHOW JeSTENBbHOCTH pa3paboTaHa ¢ yY4eTOM pEKOMEHIaluil
denepanbHON paboueil MporpaMMbl BOCHHUTAHUS, YYHUTHIBAET IICHUXOJIOTO-TIEArOTHIECKUE
0COOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuid. OTO TNO3BOJISET HA NPAKTUKE COEIUHUTH
00y4aromyr0 M BOCIUTATEIBHYIO JEATENbHOCTh TENarora, OpHeHTHUPOBATH €€ HE TOJBKO Ha
UHTEJUIEKTyaJbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAIbHOE pa3BUTHE peOeHKa. DTO MPOsBISETCS B!
— BOCIHUTAHWU OCO3HAHHOW OKOJIOTUYECKH TPABHILHOW MOTHBAIIMM B TIOBEACHUU U
NeSITeIbHOCTH 4epe3 (OpPMHPOBAHHE CHCTEMBl YOEKJCHHMH, OCHOBAHHBIX Ha KOHKPETHBIX
3HAHUSX;

— CTAHOBJIGHUH JIMYHOCTU OOYyYaroIMXCSd KaK LEJIOCTHOM, Haxojasdulelcs B TapMOHHM C
OKPYKaIOIIMM MHUPOM, CIIOCOOHOW K PEHICHUIO YKOJIOTHUECKUX MPOOIIeMm;

— MPHOPHUTETE JIMYHOCTHBIX PE3Yy/IbTATOB peaM3alliil MPOrpaMMbl BHEYPOUHOU JIEATEIBHOCTH,
HAIIEANMINX CBOE OTPAXEHWE W KOHKpeTH3almuio B (QemepanbHO pabodell mporpamMmbl
BOCIIUTAHMS.

L[EJI U3YUYEHMS KYPCA BHEYPOUHOM JEATEJILHOCTU «3AKOHOMEPHOCTHU
BUOJIOTUIN»

Lens m3ydyeHus: Kypca «3aKOHOMEPHOCTH OHOJOTHHM» — OBJAJACHHE OO0YYaIOIIUMHCS
3HaHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMy >KUBBIX CHUCTEM pa3HOrO paHra u



npruoOpeTeHne yMEHUH HCIOJb30BaTh 3T 3HAHMUA JJIS TPAMOTHBIX JEHCTBUHA B OTHOIICHUHU
00BEKTOB KMBOI MPUPOJIBI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX IPOOIEM.

MECTO KYPCA BHEYPOUYHOH JIEATEJIBHOCTHU «3AKOHOMEPHOCTH

BUOJIOT'M» B OBPA3OBATEJILHOM ITPOTPAMME

[Tporpamma peanusyetcs B pabote ¢ ooyuarouumucs 11 kmaccos.

Kypc paccunrtan Ha 34 yaca (1 gac B Heemo).
®OPMBbI ITPOBEJIEHUS 3AHSATUI KYPCA BHEYPOUHOU JESATEJILHOCTH
«3AKOHOMEPHOCTU BUOJIOT UM »

Peanuzanuss mporpammbl TMpenrnoyiaraeT HCHOJIb30BaHHE (GOpM  pabOThL, KOTOpHIE
OpeIycMaTpuBalOT ~ AKTUBHOCTh M CAMOCTOSITENIBHOCTh  OOYYalOLIMXCS,  COYETaHUE
WHIMBUIYAJIbHOW M TpynmnoBoil paboTsl. [Ipenycmorpensl Takue GopMbl paboTsl, Kak Oecensl,
IPOCMOTP BUAECO(PPAarMEHTOB, BBIIOJIHEHUE 3aJJaHU, MHUBHlyabHas padoTa.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH
11 KJIACC

Tema 1. BBenenue.

buonorus kak Hayka. MeTonbl OMOJIOTMYECKUX HCCIENOBaHUM. YPOBHU OpraHu3alluu
JKUBOU TIPUPO/IBI.

Tema 2. MoJiekyJISIpHbIH YPOBEHb.

XuMHUECKU cocTaB KieTku. Heopranuueckue BemiectBa KieTkd. OpraHudeckue
BelecTBa KJIETKU. Jlumuael. VYrieBoapl. OpraHuyeckue BEIIECTBA KIETKU.  benkwu.
Opranuyeckue BellecTBa KJIeTKU. HykienHoBble KUCHOTHL. HekneTouHas ¢opma XKU3HH —
BHUPYCBHI.

Tema 3. KiteTouHbBIii YPOBEHb.

Knerounas teopusi. IlpokapumoTudeckass kieTka. DykapuoTudeckas kieTka. OOmeH
BEIIECTB M INPEBpalleHHe SHepruu. OHeprerudyeckuil oOmeH. I[lmactuyeckuit oOMeH.
®otocunte3. OOMeH BelIECTB M NpeBpalleHue 3Hepruu. [lnactudeckuit oOMeH: OMOCHHTE3
Oenka. [lenenue kinetku. Mutos. [enenue kineTku. Meiios.

Tema 4. Opranu3sMeHHblii YPOBEHb.

Pa3smuoxenue opranuzMoB: Oecronoe U moioBoe. MHAuMBHIyalbHOE pPa3MHOKEHHE
OpTaHU3MOB. 3aKOHOMEPHOCTH HaCJIeI0BaHMUS. MonorubpuaHoe CKpelIMBaHue.
3aKOHOMEPHOCTH  HacienoBaHus. JlUruOpugHOe CKpeluBaHUE. XPOMOCOMHAs TEOPHs
HacjeACTBeHHOCTH. ['eHeTnka mosia. MI3MEHYMBOCTH: HACJIECTBEHHAs: W HEHACIEICTBEHHAs.
JomecTukanus u cenekius. buorexnonorus.

Tema 5. IlonyasiuMOHHO-BUA0BOM YPOBEHD.

OpomonronHas Teopus Yapinsa lapsuna. Bua: kpurepuu u crpykrypa. [lomynsus kak
CTPYKTYpHasi €IMHUIIA BUJA W €IUWHUIA HBOMIONUU. DakTOpbl 3BOJONHUH. MUKPOIBOIIOIHS.
Hanpasnenus sBomonuu. [IpencraBiennst o mpoucX0kASHUH )KU3HU Ha 3eMJIe.

Tema 6. IkocucTeMbl YPOBEHb.

Okonorudeckue pakTopsl. CTpykTypa sKocucTeMbl. [InieBbie CBsI3U.

Tema 7. buoc(epHblili ypOBEHb.

buocdepa — rinobanbHas s3kocuctemMa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHochepsl

MNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

3aHATHS B paMKax MpOTrpamMMbl HampaBiIeHbl HAa OOECHeYeHHEe JIOCTHKEHUS
00y4aroIUMUCs CIAEAYIOUUX JIUYHOCTHBIX, METaIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIBTaTOB.
JINYHOCTHBIE PE3VJIbTATHI:
6 cghepe 2pascOancKo20 60CNUMAHUAL:
— TOTOBHOCTh K COBMECTHON TBOPUYECKOH JESTENbHOCTH MPU BBIMOJHEHUU OMOJOTHYECKHX
IKCIIEPUMEHTOB;



— CIIOCOOHOCTH OTPEAEIATh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOU
>KH3HU U O0BACHATH €€,

— TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS Y4YEOHBIX,
NIO3HABATEJIBHBIX M MCCIEOBATEIbCKUX 3a/lad, YBAKUTEIbHOMY OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJICPIKAHMS;

6 cghepe nampuomuuecko2o0 80CNUMAHUAL

— LICHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAMIO U MaMATHHUKAM IPUPOJIbl, TOCTHKEHUSIM
Poccuu B Hayke;

— CIIOCOOHOCTH OLIEHMBATH BKJIAJ POCCHMCKHUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OMOJIOTHH,
[IOHUMaHWE 3Ha4YeHUs OHOJOrMHM B IO3HAHMM 3aKOHOB IPHPOJBL, B KH3HM YEJIOBEKa M
COBPEMEHHOT'0 00IIeCTBa;

6 cghepe 0YX0B8HO-HPABCMBEEHHO20 B0CNUMAHUS!

— CIOCOOHOCTH OIICHMBATh CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTHPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

— OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYMUBOTO OYIYIIEro;

6 cghepe sacmemuuecko20 6OCNUMAHUSL:

— NOHUMAaHHE SMOLMOHAIBHOIO BO3/IEHCTBUSI )KUBOI MPUPOJIbI U €€ LIEHHOCTD;

6 chepe uzuueckoeo gocnumanus.

— TOHUMaHHWE WM peaNn3alusl 3J0pOBOr0 M Oe30macHOro obpasza KH3HH (370pOBOE NMHUTAHHE,
COOJIIOJIEeHHE TMTMEHUYECKUX MPaBUJI U HOPM, cOAJIaHCUPOBAHHBIA PEXHUM 3aHATUH U OTIbIXa,
perynsipHass (uU3WYEcKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

— OCO3HaHHWE IOCJIEJICTBUN U HENpPUATUE BPEIHBIX MpPHUBBIYEK (YHNOTpeOJIEHWE ankoroJs,
HapKOTHKOB, KypeHHUsI);

6 cghepe mpy0080o20 60CNUMAHUSL:

- TOTOBHOCTh K aKTHUBHOHM JESATEIbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM HANpaBiIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylo
NeSITENbHOCTD;

- UHTEpeC K pa3Iu4HbIM cdepaM MNpodecCUOHATBbHOW MAESITEIbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IaHBI;

- TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HU;
6 cghepe dK0N02UUECKO20 BOCNUMAHUA!

— DKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KAaK WCTOUHUKY >KM3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAaHUS;

— TIOBBILIEHUE YPOBHS DJKOJOTMYECKON KYIbTYpbl: MNPUOOpPETEHHE ONbITa IUIAHUPOBAHUSA
MOCTYIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN MJIs1 OKPY>KAIOILEH CPEJIbl;

— crocoOHOCTh UCHOIb30BaTh MPUOOpETAEMbIE NPU U3YUEHUH OMOJIOTUM 3HAHUSI W YMEHHS IpU
pelLeHnH NpodIIeM, CBA3aHHBIX C pallMOHAIBLHBIM MIPUPOJIONOIB30BAaHUEM (COOIII0IEHUE TIPaBUIT
MOBE/IEHNS B NPUPOJIE, HAIIPABJICHHBIX Ha COXpPAaHEHHE DPABHOBECUS B DKOCHCTEMAaX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

— aKTMBHOE HENPUATHE JECUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLEH NPUPOJHON Cpesle, YMEHHUE
IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJOTHYECKUE TOCIEACTBHS MPEANPHHUMAEMBIX JAeHCTBUMA
U TIPEJOTBpAIIATh UX;

6 cgpepe HayuHO20 NOZHAHUA

— MOoHUMaHHe creuu(puky OUOJIOTUM KaK HAayKH, OCO3HAaHHE €€ poJid B (HOpMHpPOBaAHHUH
PaLMOHATIBHOTO HAYYHOT'O MBIIIICHHS, CO3/JaHHE I[EIOCTHOTO MPECTaBICHUS 00 OKPYKaIoIIeM
MUpE KaKk O €IMHCTBE MPHUPOJbI, 4YelOBeKa U O00IIecTBa, B MO3HAHUH MPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MpobIeM COXpaHEHHUs IPUPOJIHOTO PAaBHOBECHS;

— yOeXIeHHOCTh B 3HAUYMMOCTH OHMOJOTHHU JUIsl COBPEMEHHOH LMBHIM3ALMU: OOecredeHue
HOBOT'O YPOBHS Pa3BUTHsI MEAMILIMHBI; CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA; MOUCK IyTe BbIXOAA U3 II100ANbHBIX
HKOJIOTHUECKUX MPOoOJeM U obecriedeHure nepexoia K yCTOH4MBOMY Pa3BUTHIO, PALMOHAIBHOMY



UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB

KHU3HHU;

— 3aMHTEPECOBAHHOCTh B TOJYYEHHU OMOJIOTMMECKUX 3HAHMWA B LENAX TOBBIICHUS OOIICH
KYJbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH KaK COCTaBHOM YacTH (PYHKIMOHAIBHOU
IPaMOTHOCTH 00yYaroUuxcs, popMUPYEMON TPU U3yICHUN OHOJIOTHH;

— IIOHMMaHME CYIIHOCTH METOJOB II03HaHMs, HCIONb3YEeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTh HCIONB30BAaTh TOJy4YaeMble 3HAHHS Ui aHaiu3a M OOBSICHEHUS SIBICHUM
OKPY’KaIOIIEro MHUpa M HNPOMCXOJAIIMX B HEM HM3MEHEHUH; yMEHHUe JejlaTb OOOCHOBAHHBIE
3aKJIFOYCHHST HAa OCHOBE HAy4YHBIX (DAKTOB ¥ HMMEIOUIMXCS JAaHHBIX C LENbI0 IMONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BaTh OMOIOTHYECKUE 3HAHUS [UIA PEIIeHUs podiemM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMX;

— OCO3HAHME LEHHOCTU HAy4YHOW JAESITEIbHOCTH, T'OTOBHOCTb OCYILECTBISATh IPOEKTHYIO H
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

— TOTOBHOCTh M CIIOCOOHOCTh K HENPEphIBHOMY 00pa3oBaHHI0O M C€aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMH 1O OHOJOIMH B COOTBETCTBUM  C IKHU3HCHHBIMU
NOTPEOHOCTSAMU.

METAIIPE/IMETHBIE PE3VJIbTATBI

6 cthepe 061adenun ynueepcanivbHbIMU YUeOHbIMU NOZHAGAMENbHBIMU 0CUCMEUAMU:

bazosvie 1o2unecKue 0etcmeus:

— CaMOCTOSITETIbHO (POpPMYIUpPOBaTh W aKTyaJH3UpOBATh TMPOOJIEMy, paccMaTpHUBaTh ee
BCECTOPOHHE;

— HCIOJIb30BaTh IPU OCBOEHUU 3HAHUI MPHUEMBI JIOTMUECKOTO MBIIUIEHUS (aHaiau3a, CUHTE3a,
CpaBHEHMs, Kiaccu(puKauu, OOOOIIEHUs), PacCKpbIBaTb CMBICH OMOJIOTMYECKUX TOHITUMN
(BBLACTIATH UX XapaKTepHbIC IPU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU IMOHATHIMH);

— OIpeneNaTh LeIH JAEATeNbHOCTH, 3ajlaBas IapaMeTpbl U KpPUTEPUM UX JOCTHXKCHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

— UCIMOJIb30BATh OMOJIOTUYECKUE MMOHATHS U1 O0bACHEHUS (PAKTOB U SIBIICHUM KUBOM MPUPOJIBI;
— CTpPOUTH JIOTHUECKUE PACCYKICHHS (MHIYKTUBHBIC, NETYKTHBHBIC, IO aHAJOTHH), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHBOPEUMS B PACCMATPUBAEMBbIX SBJICHHSX, ()OPMYJINPOBATH BBIBOIBI U
3aKJIFOUYEHUS;

— NIPUMEHSTh CXEMHO-MOJICNbHBIE CPEACTBA MAJIs NPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

bazosvie uccredosamenbeKue 0eucmsusl:

— BJaJIeTh HaBbIKaMM Y4eOHO-MCCIEIOBATENbCKOM M IMPOEKTHOW MAEATENbHOCTH, HaBbIKAMH
paspenieHus npodieM; cnocoOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY MOMCKY METO/I0B
peleHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOAO0B IIO3HAHUS;

— HCIIOJIb30BAaTh pa3M4YHble BUJBl JESATEIBHOCTH 110 IIOJIYYEHHIO HOBOTO 3HaHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3aHUU YYEOHBIX U COI[MAJIbHBIX TPOEKTOB;

— (opMuUpOBaTh HAy4YHBI TUI MBIIIJICHHS, BIAJeTh HAYYHOH TEPMUHOJOTHEH, KIHOUEeBBIMU
TOHATUSIMHI U METOJAMHU;

— CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 33Ja4M B O0OpPa30BaTENbHOW JEATEIBHOCTH H
’KH3HCHHBIX CUTYAIUX;

paboma ¢ ungopmayuei:

— OpHEHTHpOBATHhCS B Pa3jIMYHBIX MCTOYHHMKAX HHGOpManuu (TeKcTe ydyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JTUTEeparype, OMOJIOrHYECKHX CIOBapsIX M CHPAaBOUYHUKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh WHOOPMALIMIO DPA3IUYHBIX BHUIOB U (QOpPM
IpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

— (dopMmynupoBaTh 3ampochl M TNPUMEHSATh pa3IUYHbIE METOJAbl NpPU TOUCKE U O0TOOpe
O6uonornyeckoit HHGopMaIu, He0OXOIMMOM /IS BHIOJHEHUS y4eOHBIX 3a/1a4;



— CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OpPMY TMpeICTaBICHUS OHOJIOTHMYECKOU
nHpopmaruu (cxemsl, TpaduKu, AHArpaMMBbl, TAOIUIBI, PUCYHKHU U 1P.);

— WCMOJNB30BaTh HAyYHBIH S3BIK B KadecTBE CcpencTBa Mpu pabore ¢ OHOIOrMYecKon
uH(popMale: IPUMEHATh XUMHUYECKUe, PU3NYECKUEe U MaTeMaTHUYeCKUe 3HAKU

U CUMBOJIBI, (hOpMYJIBI, a00pEeBHATYpPYy, HOMEHKJIATYPY, UCTIOIb30BATh

U IIpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH,

6 cghepe 061a0enus yHUGEPCANbHHIMU KOMMYHUKAMUGHBIMU OCUICHEUAMU:

obwenue:

— OCYUIECTBJIATh KOMMYHHMKAIIUU BO BCeX c(hepax KHU3HHU; aKTHBHO y4acTBOBATh B JUAJIOTE WU
JUCKYCCUM TIO CYIIECTBY OOCy»XaaeMol TeMbl (yMEHHE 3a/JaBaTh BOMPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

— pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
CcO8MeCmHas 0esimelbHOCMb.

— BBIOMpATh TEMATUKYy M METOAbl COBMECTHBIX NEHCTBHH C y4eToM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH KaXkJI0T0 YJieHa KOJUIEKTHBA;

— MPUHUMATH LM COBMECTHOW AEATENbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JIEHCTBUS
Mo €€ JOCTHKCHMIO: COCTaBIISATh IUIAH JCHCTBUM, pacmpelneisTb POidd € Y4eTOM MHEHUM
YYaCTHHUKOB, 00CY>KIaTh Pe3yIbTaThl COBMECTHON pPaOOTHI;

— mpejuiaraTb HOBBIE MPOEKTHI, OICHUBATh WAECU C TMO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYUIECTBJIATH MMO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3IMUHBIX CUTYAIUSAX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM;

6 chepe 061a0eHUA YHUBEPCANILHBIMU PEZYIAMUBHBIMU OCUCHBUAMU:

CAMOOp2aHU3ayUsL:

— HCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JIUIsl BBISIBIICHUS MMPOOJIEM U UX PEIICHUS! B KU3HEHHBIX
U YYeOHBIX CUTYAIHIX;

— BBIOMpATh Ha OCHOBE OWOJIOTMUYECKUX 3HAHUU IEJEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYXKAIOIIHX;

- CaMOCTOSITENIbHO OCYIIECTBIIATH TI03HABATENFHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4M B 0O0pa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CHTYaIUsX;

- CaMOCTOSITEJIbHO COCTaBJATh IUIAH pPELIeHUs MpoOJeMbl ¢ y4ETOM MMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

— pacHIMpATh paMKH y4eOHOI0 IIpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIH;

— JIeNlaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PEIUICHHE;
CAMOKOHMPOTIb:

— JlaBaTh OLIEHKY HOBBIM CHTYyallusiM, BHOCHUTb KOPPEKTHBBI B JESATEIHHOCTH, OIECHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSM;

- BJIaJIETh HAaBBIKAMH TO3HABATENBHON peQIIEeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA U
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, UCMOJIB30BAaTh MPUEMBI peduieKCuu
JUTSL OLIEHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,;

— IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;
IMOYUOHATILHBIU UHMEILIEKM, NPeONoNa2aruull ChOpMupo8anHoCms .

— CaMOpEeTryJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE€ TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBAThCS K AMOIMOHAIBHBIM W3MEHEHHSIM U TIPOSIBIISATH
TUOKOCTh;

— BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIONICH CTpEMJICHHE K JOCTIDKEHHIO I M YCIexy,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

npunsmue ceos u Opyeux:

— IPUHUMATD ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;



— IPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

[MPEAMETHBIE PE3VYJIBTATHI

11 KJIACC

- chOpPMUPOBAHHOCTh 3HAHMA O MeCT€ M pPOJU OHOJOTUM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa Ul PEeLICHUs )KU3HEHHBIX 3a/1a4;

- YMEHHUE pPAacKpbIBaTh COJIEep:KaHHE OMOJOTMYECKMX TEPMHUHOB M TMOHSATHH: KHU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB H  MPEBpalleHHUE DHEPruu), TOMeocTa3
(camoperynsius), ypOBHEBas  OpraHu3alisl JKUBBIX  CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuus), HaCIEACTBEHHOCTh, W3MEHYHMBOCTb, POCT W pa3BUTHE; BUJ, MOIMYJSAIUS,
reHoOH, SBOJIOLUHMS, JBIXKYIIHE CHIbI ((pakTOpbl) SBOJIOIUH, MPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHHME, JKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PeIyLICHTHI, LIeTIH MTUTaHMs, SKOJIOrHuecKas nupamuia, ouoreoneHos, ouocdepa;

- yMeHHE Wu3jiararb OWOJIOTMYECKHE TeOopHH (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHA,
LHEHTpajdbHas JOrMa MOJEKyJspHOW Ouonoruu; HsBomonuoHHas Teopuss Y. [lapBuna,
CUHTETHYECKasl TEOPHs HBOJIIOLNHU), 3aKOHbI U 3akoHOMepHocTu (I'. Mennens, T. Moprana, H.
W. BaBunosa; 3apoapimeBoro cxoictBa K. M. bapa, uepenoBanus riaBHBIX HampaBiIeHUH U
nyreit spomonnu A. H. CeBeprioBa, yuenusi o 6uocdepe B. U. Bepnaackoro) u ydenust (o
[EHTpax MHOrooOpa3usi M TMPOUCXOXKACHUS KyIbTypHbIX pactenuid H. . BaBunona),
OTpeNeNATh TPAHUIBI HMX IMPUMEHUMOCTH K JKMBBIM CHCTEMaM; ONPEICNSATh TPaHHUIB HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- YMEHHUE BJIAJETh METOJaMH HayYHOTO NTO3HAHUS B OMOJIOTUU: HAOJIIOACHUE U OIICAHUE KUBBIX
CUCTEM, IPOLIECCOB W SIBICHUN, OPraHM3alMs U MPOBEIECHUE OMOIOTHYECKOTO IKCIEPHUMEHTA,
BBIIBUKCHUE THIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXAY HCCICAYEMBbIMH BEIHMYUHAMH,
OOBSICHEHHE TOITYYEHHBIX pPE3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX TIOHSATUH, TEOpHH U
3aKOHOB, YMEHUE JIEJIaTh BHIBOJIBI HA OCHOBAHUH TOJTyYE€HHBIX PE3YyJIbTATOB;

- YMEHHE BBIJCNATh CYIIECTBEHHbIE MNPHU3HAKUW BHPYCOB, KJIETOK IMPOKAPUOT U SYKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHMU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIO0OTBOPEHUS, PAa3MHOKCHHUS, HHIUBUAYAIFHOTO PAa3BUTHUS
opraHu3Ma (OHTOr€He3); BHJOB, TMOMYIALUN, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEJACTBEHHOW W3MEHYHBOCTH,
€CTeCTBEHHOro 0TOOpa, BUA000pa30BaHUs, NPUCHOCOOIEHHOCTH OpPraHW3MOB, JeHCTBUSA
HKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U TIOTOKA SHEPTHH B SKOCHUCTEMAX,
AQHTPOIIOTEHHBIX H3MEHEHMH B HKOCHCTEMAax CBOEH MECTHOCTH, KpyroBOpoTa BEILIECTB U
OMOTre0OXMMHYECKUX IIUKIOB B Onocdepe;

- YMEHHE NPUMEHSATH IOJIyY€HHbIE 3HAHUSA I OOBACHEHHS OHOJOTHYECKUX IPOLIECCOB U
SIBIICHHUH, JIJISl IPUHSTHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIEIBI0 00eCTIeYeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3J0POBbS OKPYXKAIOIUX JHOJAeH, COOII0AEHUS HOPM
TPaMOTHOTO TOBEJIEHHsI B OKPYXKAMOIIEH NPUPONHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHaIbHOIO
IPUPOIOTIOIB30BAHNS;

- YMEHHUE pelIaTh dJIEMeHTapHbIe TeHETUYECKHE 3a]]aud Ha MOHO- U JJUTMOPHUIHOE CKpEIlMBaHHE,
CICTJICHHOE HACJIEJJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHHUSA  JUIS
npeJcKa3aHus HacJIe0BaHUs MPU3HAKOB Y OPraHU3MOB;

- YMEHHE peniaTh dIeMeHTapHbIe ONOIOTHYECKHE 33/1a4H, COCTABIISITh CXEMBI TIEPEHOCA BEIECTB
Y SHEPTUH B HKOCHCTEMAX (LIEeNH MUTaHUsA);

- YMEHUE BBIMOJIHATH JJAOOpaTOpHbIE U MpaKTUYeckue padoThl, COOII0AaTh IpaBuiia Mpu padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYI0OBAHUEM;

- yYMEHHE KPHUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH HHPOPMAIUIO OHOIOTHIECKOTO
COJIepKaHusl, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa



MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIEOBaHUA B OWOJOrWH, MEAWIMHE, OMOTEXHOJOTUH;, pacCMaTpUBaTh TJIOOANBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

- yMEHHE CcO037aBaTh COOCTBEHHBIE THCbMEHHBIE M yCTHBIE COOOIICHUs, 0000mas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne | HawmmenoBanue | Kois- | OcHOBHOE coaepkaHue OcHOBHBIE BUBI AEATEIBHOCTH ONEKTPOHHBIE
/Tl | pa3zesioB U TEM BO (mmudpoBsie)
POTPaMMBbI 4acoB o0pa3oBaTenb-
HbIE PECYpPChI
1 | Beaenue 2 buonmoruss kak Hayka. | PackpbIBaTh cojepaHue TEPMHHOB M MOHATHI: HAy4YHOE MHUPOBO33peHHE, | bubmamoreka
Mertobt Hay4yHas KapTUHAa MHpA, HAYYHBIM METOJl, TUIIOTE3a, TEOPUs, METOJIbI HOK
OMOJIOTUYECKHUX UCCJIEJOBAHMSI; YpOBHU OpraHu3anuu KU3HU (Ouocucrem).
UCClleIoBaHUi. YPOBHHU | XapakTepu30BaTh OMOJIOTHIO KAaK HAayKy, €€ MECTO U pPOJib Cpelu APYrHx
OpraHM3alMi  JKUBOM | €CTECTBEHHBIX HAayK, OCHOBHBIE METOJIbl IIO3HAHUS >KUBOM NPUPOIbL:
MIPUPOJIBI. HAOMO/IEHUE, SKCIIEPUMEHT, OIHCaHue, U3MepeHue, Kiaccupukanus,
MOJICIIMPOBaHNE, CTaTHCTUYecKas o0paborka maHHBIX. llepeuncrsarte
pazzenbl OMOJIOTMM B COOTBETCTBHE C OOBeKTaMu u3ydeHus. [IpuBoguTh
IIpUMepbl OMOCHCTEM Pa3HOI'0 YPOBHS OPraHU3alUH.
2 | MonexkynsipHbIi 5 XUMHYECKUH  cocTaB | PackpeiBaTh conaepkaHWE TEPMHHOB M TIOHATHH: 3JIEMEHTHI-OMOreHbl, | buOnmoreka
YpOBEHb KJIETKU. MAaKpOJIEMEHTBI, MHKPOIJJIEMEHTBl; MHUHEPAIbHBIC BEIIECTBA, MOJEKYJa [HOK
Heopraunueckue BOJBI KaK JWIIOJNb, BOJOPOJAHBIE CBSI3M; TUAPOGUIbHBIE U THUAPOPOOHBIE
BEILIECTBA KJIETKH. | BenlecTBa. JlOKa3bIBaTh €IMHCTBO JJIEMEHTHOIO COCTaBa Kak OJHO U3
Opranunueckue CBOMCTB JKMBOro. PacmpenensaT XMMHUYECKHE 3JEMEHTHI IO TIpylnam B
BEILIECTBA KJIETKH. | 3aBUCUMOCTH OT KOJMYECTBEHHOIO IIPEJICTABUTEILCTBA B OpPraHU3ME;
Jlumuzael.  YTeBOIBL. | XapaKTEpU30BaTh POJIb OTAEIBHBIX 3JIEMEHTOB.
Opranunueckue PackpeiBath copepkaHHe€ TEPMHHOB U TMOHSTHUM: O€NKH, TOJIUMEpHI,
BELIECTBA KJIETKU. | MOHOMEPBI, aMUHOKHUCIIOTBI, TIENTUHAS CBS3b, MOJMIENTH, JCHATYpaLuUs.
benku. Opranuueckue | XapakTepu3oBarb O€IKM Kak KjJlacC OpPraHUYeCKUX  COEIMHEHUM;
BELIECTBA KJIETKH. | IEPEYUCIATh U XapaKTepH30BaTh GYHKIUHU OCIKOB
Hyxnennosbie PackpeiBaTh conep:kaHu€ TEPMHMHOB M TOHATHUN: (PEPMEHTHI, AKTHUBHBIN
KHUCIO0Thl. HeknerouHas | neHTp, KodpepMeHThl. YKa3blBaTh OTINYMA (EPMEHTOB OT HEOPraHMYECKUX
dbopma KU3HU — | katanu3aTopoB. OOBACHATH poJib GEPMEHTOB B (PYHKIIMOHUPOBAHUU KUBBIX
BUPYCBHI. CUCTEM.

PackpriBaTh copepkaHre TEPMUHOB U MOHSATUIN: YIII€BOIbI, MOHOCAXapH/IbI,
JIUcaxapyjbl, MOJMcaxapubl, TII0K03a, pudo3a, JAe30KcHprubo3a, caxaposa,
JAKTO3a, MajabTO3a, MEJUTI003a (KJIeTJyarka), Kpaxmal, TJIMKOTEH; JTUIUIbI,
TPUTTUIEPUIBI (>xupHl, Macia), dbochonunusl, CTEPOU/IBI.
XapakTepu3oBaTh  yIIAEBOABI, JUIUIABI KaK  KJAaCC  OPraHWYECKHUX




coenuHenuii. KnaccudummpoBarh yriieBoAbl W JHUIHABI IO CTPOCHUIO;
NepeyucsaTh GyHKIUU YIIIEBOOB U JIUIHIOB.

PackpeiBath cojepxaHue TEPMUHOB U MOHATHIA: JI€30KCHPUOOHYKICHHOBAS
kuciora ([AHK), pubonykimennoBas xkuciora (PHK), wykneorun,
MOJIMHYKJICOTH/THAS 1IETIh (IOJIMHYKJICOTH), KOMIDIEMEHTApHOCTh, (DYHKIINN
JHK (xpanenune u mepemava HacjieAcTBeHHON uH(popManun); Buasl PHK
(urOpMaIOHHAs, TPAHCIIOPTHASI, puOOCOMalibHAs). XapaKTepu3upoBaTh
HYKJIEMHOBBIE KHCJIOTHl KaK XHWMHUYECKHE COCIMHEHUS U HOCUTEIN
HacyeACcTBeHHOU nHpopMaruu. OTMedaTh 0COOCHHOCTH CTPOSHUS MOJICKYJI
nykienHoBbIx kucioT (JAHK, PHK). Cxematuuecku m3obpaxarb CTpOeHHE
HYKJICOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX KHCJIOT.

Knerounsbrit
YPOBEHb

Knerounas TEopHusl.
[Ipokapuornueckas
KJIETKA.
DyKapuoTHYECKas
KJIETKa. Ob6men
BEIICCTB "
MIpPEeBpALICHUE YHEPTHH.
DHepreTUYeCKui

ooMmeH. IInactuyeckuii
ooMen.  dortocuHTE3.
OOmMeH  BelecTB U
MpeBpaleHre SHEPTHH.
IInactuueckuii oOMeEH:

OuocHHTE3 Oenka.
Jenenue KJIETKH.
MuTto3. Jlenenue

KJIETKU. Meiio3.

PackpeiBath conepkaHMe TEPMUHOB M TOHATHUN: KIJIETKA, LUTOJIOTHUS;
pacKpbIBaTh COJIEPHKAHHUE IMOJIOKEHUN KJIETOYHOW Teopuu. llepeuncnsats u
XapaKTepU30BaTh OCHOBHBIE METO/IbI U3YUCHHUSI KIICTKH.

PackpeIBaTh conepkaHue TEPMUHOB U MOHITHN: KIETKH (9yKapuOTHYECKas,
MIPOKapUOTHYECKAs ), IIa3MaTHyecKas MeMmOpana  (Turazmajnaemma),
TJTUKOKAJIMKC, TPAHCHOPT BEIIECTB (TMACCHBHBIN, AKTHBHBIN), SHIOIHMTO3
(paronuTo3, NUHOLMTO3), SK30LUTO3, KIETOYHAs CTEHKA, HYKICOH]I.
CpaBHUBATh MEXJly COOON IYKApUOTUYECKUE U NMPOKAPUOTHUECKHUE KIIETKU;
OTMEYaTh CXOJACTBO M Pa3jIMyUsl B CTPOCHUHU KJIETOK OAKTEepHid, KMBOTHBIX,
pacTeHuil u TpuooB.

PackpbIBaTh coliepkaHMe TEPMUHOB M MOHATUMN: IIMTOIJIa3Ma, OPraHOMIBL,
supomazmatudeckas cetb (DIIC), anmapat ['onbaKu, TM30COMBI, BaKyOJIb,
MUTOXOH/IPHH, IUIACTHJIBI (XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIA LEHTpP (LIEHTpOcOMa), PECHUYKH,
KTYTUKH, BKJIIOUEHUS, SApO, s/IepHas 000JI0YKa, Kapuorjia3Ma, XpOMaTHH,
AJIPBIIIKO, XpOMOCOMBI. ONKCHIBaTh CTPOCHHUE HYKAPUOTHUECKOHN KIIETKH IO
n300pakeHUsIM U Ha MHUKpOIpernaparax; KiIacCu(HUIMPOBATh OPraHOM]IbI B
3aBHCUMOCTH OT OCOOEHHOCTeM MX CTpoeHus (OAHOMEMOpaHHBIE,
JIByMeMOpaHHble, HeMeMOpaHHbIE); ONUCHIBaTh  (PYHKIMM  KaKIOTO
opraHoujia B KJETKe. XapaKTepu3oBaTh KJIETOYHOE SApPO KaK MECTO
XpaHeHus, nepenaun (yABOEHHE XpOMOCOM) U peau3aluu (TPaHCKPUIILIHS)
HacJIeCTBEHHOW uHpopManuu kieTku. Ilepeuncnare M ONUCHIBATH
KOMIIOHEHTHI sapa M ux ¢yHkuuu; CxeMaTH4HO H300pakaTh CTPOCHHE
pPaCTUTENIbHOMN M )KUBOTHOM KJIETKH.

Bbubianoreka
HOK




PackpbiBaTh colepkKaHWE TEPMUHOB M TOHATHI: OOMEH BEIIECTB U
MpEeBpalIeHUe dHEPTUH (META00IN3M), aCCUMUJIAIINS, TUTACTHYECKUI 0OMEH,
TUCCUMWIIALINAS,  JHEpPreTU4eckuii  oOMmeH,  ¢orocuHTe3,  (HOTONH3,
dochopunupoBanue, NEPEHOCUUK MPOTOHOB, XeMOCHHTEe3. OIUCHIBATH
¢doTocuHTE3, TPOIECCHl, MPOTEKAIOIIMEe B CBETOBOW M TEMHOBOH (hase.
BBISBIATE  NPUYMHHO-CIEICTBEHHbIE  CBSI3M  MEXIYy  IOIJIOLIEHUEM
COJTHEYHOH dHEPruM XJopoPmioM u cuaTe3oM Mosiekyn AT®. CpaBHuBath
UCXOJIHBIE BELECTBA, KOHEUHBIE MPOJYKThI M YCIOBUS MPOTEKAHUS PEeaKLUi
CBETOBOM W TeMHOBOM (a3el (¢porocunre3a; OlueHuBaTh 3HAYCHHE
doTocuHTe3a 17151 )KU3HU Ha 3eMIie.

PackpbIBaTh conepxaHHe TEPMHHOB M TOHATHI: SHEPreTUYECKHid OOMEH,
TJIUKOJIN3, MOJIOYHOKHUCJIOE  Opo’KeHHe, CIIMpPTOBOE  Opo’KeHHe,
OMOJIOrMYecKOe OKUCIEHHE, KIETOYHOE JbIXaHUE, TUCCUMUIISLNS, (PEPMEHT.
XapakTepu30BaTh OOMEH BELIECTB M IPEBpallleHHE SHEPruu (MeTadoIu3M)
KaK OJJHO UX CBOMCTB >kuBOr0. [lepedncisiTe 0COOEHHOCTH MIACTUYECKOTO U
HHEPreTUYEeCKOro oOMeHa B KJIETKE; YCTaHABJIMBATH B3aUMOCBS3b MEXKIY
HuUMHU. Paznuuate Tunbsl oOMEHa BEUIECTB B KIETKE: aBTOTPOQHBIA U
rerepoTpodubiii.  OnuchiBaTh ~ 3Tambl  SHEPreTUYECKOro  obMeHa
(TTOATOTOBHUTENBHBIN, OCCKUCIOPOAHBIN, KHCIOPOAHBIN) W CpaBHUBATh HX
MEXIy co0oi. XapakTepu3oBaTb pEaKUUU TJIMKOJIM3a, OpOXKEHMS,
KJeToyHoro aeixaHus. CpaBHHUBaTh 3(()EKTHUBHOCTH OECKHCIOPOJHOTIO H
KHCIJIOPOJIHOTO 3TaIoB

PackpsIBaTh copepkaHWE TEPMUHOB M IOHSATHUMN: T'€H, F€HETUYECKUU KOZ,
MaTPUYHBIH CHHTE3, TPAHCKPUMLMSA, TPAHCIALMS, KOJIOH, AHTHUKOJIOH,
pubocoMa, MosiekyssipHas 6uosiorusi. OnpenensTh CBONCTBA TEHETHYECKOTO
Ko/1a (TPUILIETHOCTb, OJTHO3HAYHOCTH, BBIPOKICHHOCTb, YHUBEPCAIbHOCTD,
HENEePEeKPhIBAEMOCTh, HENPEPBIBHOCTH). OMNUCHIBATH 3Talbl peanu3aluu
HacJIeICTBEHHON MH(OPMAIUH B KIIETKE.

PackpeiBaTh copepxaHHe TEPMUHOB M TOHSATUH: BUPYC, BUPYCOJIOTHS,
Karcua, Oaktepuodar, BuUpyC UMMyHonedunura yenoBeka (BUY).
XapakTepu30BaTh BUPYChl KaK HEKJIETOUHYIO (OpPMY KH3HU; OCOOCHHOCTH
CTPOEHHUSI U KU3HEAEATEIbHOCTU BUPYCOB. ONHUCHIBATH >KM3HEHHBIH LMKII
BUPYCOB HMMMYHOAE(HIIMTAa 4YelOBEKa; pa3inuaTh Ha pucyHkax BTM
((Bupyc TabauyHoit Mmo3auku), Oakrepuogpar, BUY. OOGocHOBbIBaTH U
coOIroaTh Mephl MPOPMIAKTUKN PaCPOCTPAHEHUS BUPYCHBIX 3a00J1€BaHUM




(pecniupaTopHbIe, JKEIyJOYHOKHUIICUHBbIC, KiemeBoi »3Huedanut, BUY-
nHpEKIMs)

Opranu3MeHHbIN
YPOBCHb

Pa3zmuoxeHue
OpraHu3MOB: OecIoyoe
Hu II0JIOBOE.
NuauBunyansHoe
Pa3MHOKEHUE
OpraHu3MOB.
3aKOHOMEPHOCTH
HacJIeJOBaHUS.
MounorubpumaHoe
CKpEIIIUBaHUE.
3aKOHOMEPHOCTHU
HacJIeJOBaHUS.
Jurnbpuxoe
CKpEIIIMBaHUE.
XpOMOCOMHasl TeOpUs
HacJIeICTBEHHOCTH.
I'enernka rnoJja.
M3MEeHYNBOCTS:
HACJICJCTBECHHAS "
HEHACIICICTBCHHAS.
JomMecTukaius i
CeIICKIIHSL.

PackpslBaTh cofep)KaHHE TEPMUHOB UM IIOHATUM: KIETOYHBIA IUKII,
uHTepdaza, penymwiuMKanus, XpPOMOCOMa, KapHOTHUI,  TarlIOHIHBIH,
JTUTUTOUHBIA  XPOMOCOMHBIA HA0Op, XPOMATUIBI; MHUTO3 €ro CTaJHHU:
npodaza, meradaza, anadaza, tenmodaza. ONUCHIBATH KUZHECHHBIA ITUKI
KJIETKU; IEpPEeUnCIsiTh M XapaKTepU30BaTh IEPHOJbl KIETOYHOI'O IHUKIIA,
CpaBHHMBaThb HUX MeXIy co0oil. OnuceiBaTh CTPOCHHE XPOMOCOM,
KapHOTHIIOB OPraHWU3MOB, CpPaBHUBAaTh XPOMOCOMHBIE HAOOpBI KIETOK.
CpaBHUMBaTh CTaJAuM MUTO3a. PaznmnuaTe Ha MUKpoOIIpenaparax U pUCYHKax
cTaauu MuTo3a. PackpbpiBaTh OMOJIOTMUYECKUN CMBICT MUTO3A.

PackpblBaTh copepkaHu€ TEPMUHOB M MOHATUWA: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KJIETKHU (TaMmeThl), SIMIEKIIETKA, CIEepMaTO30Ma, 3UroTa, JEJICHUE

HaaBOC, IIOYKOBAHUC, criopyJrsnus, (bpal"MeHTaI_II/IH, BCIrCTaTuUBHOC
Pa3MHOKCHHC, CEMCHHOC Pa3MHOKCHHC, OIIBIJICHHUC, JIBOMHOE
OILIOAOTBOPCHHC, IIOJIOBBIC KCIIC3HhI, CCMCHHHKU, SANMYHHNKU,

OIUIOOTBOpPEHUE (HAPYXKHOE, BHYTpEHHEe). XapaKTepu30BaTh 0COOEHHOCTH
U 3HaueHHe OEecIoIoro W IMOJIOBOTO CHOCOO0B pa3MHOKEHUA. BbiaensTsb
BUJIBI OECIOJIOTO PpPa3MHOXKEHMs. XapaKTepU30BaTh TIOJIOBBIE KIIETKH:
SIMIIEKIIETKU, CTIEPMATO30U/IbI; BBISBIISATE OCOOCHHOCTH UX CTPOCHHUS
PackpeiBath conepkaHME TEPMHUHOB M TIOHATHI: MEHO03, KOHBIOTalUs
XpOMOCOM, HepeKpecT (KpoccuHTOBED) XpOMOCOM, rameTshl.
XapakTepu3oBaTh MEHO3 KaK CIOCO0 KIETOYHOTO JIENIEHUS;, OMHCHIBATh
Mei03 Mo CTagusiM; CpaBHUBATh CTaJWU MeWo3a W MHTO3a. Pasnuyarh Ha
PHUCYHKAaxX CTaJIuu Mei03a; pacKpbIBaTh OMOJOTMYECKOE 3HaUCHHE MeN03a.
PackpeiBaTh  cojepkaHuE ~ TEPMHUHOB W TOHSATHI:  TaMeTOTeHe3,
CIIEpPMAaTOreHe3, OOT€HE3, CIEPMATO301/ I, aKpOCOMa, STHIEKIIeTKa, MOJIIpHbIE
Tenblla. XapakTepru30BaTh OCOOEHHOCTH T'aMETOTeHe3a Y JKUBOTHBIX M €ro
CTa/INH; TIOJIOBBIC KJIETKH XHUBOTHBIX W OIHMCHIBAThH MPOIECC UX PA3BUTHS.
CpaBHUBaTh crepMaroreHe3 M ooreHes3. ONKUCBHIBaTH OILIOAOTBOPEHUE,
OMoI0rMuecKoe 3Ha4eHHe OII0I0TBOPEHUS

PackpeiBath copepikaHre TEPMHHOB U TIOHATHUN: OHTOTEHE3, YMOpPUOTEHE3,
3UT0Ta, ApoOsIeHne, OJacToMephl, MOpyia, O6JacTyna, 0JacTolelNb, racTpya,
HelpyJjia, OpraHOreHe3; 3apOoJbIIIEBbIE JIMCTKU: JKTOAEPMa, Me30jIepMa,
OHTOJIEPMA;  TOCTAMOPHOHAIBLHOE PpAa3BUTHE: TMPSAMOE W  HENPsSMOE
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(mmumHOYHOE); MeTaMop(do3, Meracmopa, MUKPOCIIOPa, MBUIBIEBOEC 3E€PHO,
CHEPMHUHU, 3apOBIIIEBBI MEIIOK, BOMHOE OIIog0TBOpeHHe. OmnpenensTsb
3Tarbl SMOPUOHATIBHOTO PAa3BUTHSI XOPJIOBBIX HAa CXEMax M Npenaparax U
OMKCHIBATh TPOILECCHI, MPOUCXONAIIME Ha KaxiaoM odTarne. CpaBHUBAThH
MIEPUOBI OHTOT'€HE3; pAMOe u HENPSIMOE (MMYMHOYHOE)
MOCTAMOPHUOHAIBHOE PA3BUTHE, 3aPOJBILIIN YEIOBEKA U JAPYTUX XOPAOBBIX.
OObsACHATH OWONOTHMYECKOE 3HAUCHHE pa3BUTHUS C  MeTaMopdo30oM;
OTpHULIATENIbHOE BIIMSIHUE aJKOTOJIs, HUKOTHHA W JPYTHX TEPaTOT€HHBIX
(axTOpPOB Ha pa3BUTHE 3apPOJIBIIIIA YETIOBEKA.

PackpeiBaTh coaep)kaHue TEPMHUHOB M TOHSATUH: T'eH, T'€HOM, T'€HOTHII,
(deHoTUIl, XPOMOCOMBI, aJuleJbHble TEHbl (JJIENH), TOMO3UIOTa,
reTepo3uroTa, JOMUHAHTHBIN MpU3HAK (T€H), PELIeCCUBHBIN MpHU3HAK (TeH),
qucTas TuHus, THOpu. [lepeuncnsaTs 1 XapaKTepru30BaTh METO/IbI TCHETHKU:
rHOPUI0TOTHYECKUN,  LUTOTEHETHYECKHU, MOJEKYISIPHOTCHETHUECKUN;
JOMUHAHTHBIE ¥ PELECCHBHBIC TPU3HAKA pACTEHUH W IKUBOTHBIX.
[Tonb30BaThCA TEHETUYECKOW TEPMUHOJOTHEH M CHUMBOJUKON ISl 3alucu
TEHOTHUITNIECKUAX CXEM CKPEIUBAHHS

PackpeiBaTh conep:kaHue TEPMHHOB M  TOHATUNA: MOHOTHOpUIHOE
CKpEeIBaHNUe, THOPUIOTOTHYECKIA METO/I, YACTHIE IMHUH, TOMUHHUPOBAHHE
reHoB (TOJIHOE, HEMNOJHOE), pacuierieHue B moToMcTBe. OMNUChIBaTh
MeTOUKY npoBenaeHus I'. MeHaeneM OnbITOB M0 M3YYEHHUIO HacleAOBaHUS
OJTHOW TMapbl MPU3HAKOB y ropoxa IHOCeBHOro. PackpbiBaTh cojep:kaHue
3aKOHOB  €IWHOOOpa3usi THOPUIIOB TIEPBOTO TOKOJEHUS H  3aKOHa
pacuierieHus. OOBSACHATh TUIOTE3Y YHCTOTHI raMeT. 3alMChiBaTh CXEMbI
MOHOTHOPHUIHOTO CKPEUTMBAHUSA, OOBSCHATH €r0 IUTOJIOTUIECKHE OCHOBHI U
pelaTh reHeTHYecKre 3a/1a4l Ha MOHOTMOPHIHOE CKPELBaHHUE.
PackpeiBaTh  cojepkaHMe€ ~TEPMHHOB W TOHATHHA:  JAUTHOpPHIHOE
ckpenuBanue. OnuceBaTh onbITH . MeHens no u3y4eHnto HacueJ0BaHus
JBYX Tap MPU3HAKOB Y ropoxa MOCeBHOr0. PackprIBaTh cojiepkaHue 3aKOHA
HE3aBUCHMOTO  HAclelOBaHMS  TNPU3HAKOB.  3alMChIBaTh  CXEMBbI
JTUTHOPUITHOTO CKPEIIUBAHUS, OOBSCHATH €r0 IMUTOJIOTMYECKHE OCHOBBI H
pelaTh reHeTHYeCKre 3a/1a4M Ha TUTMOPUIHOE CKpEeIIUBaHue

PackpriBaTh conep:kaHne TEPMUHOB U TIOHATUH: CLIETIJICHHOE HaclieZJOBaHUE
NPU3HAKOB, T'EHETUYECKHE KapThl XpOMOCOM, MopraHujga. Ha3eiBaTh
OCHOBHbIE TOJIOKEHUS XPOMOCOMHOW TEOpUM HacleACTBEHHOCTH T.




Moprana; packpsiBaTh conepxkanue padotsl T. Moprana mo CuerIeHHOMY
HACJICJOBAHUIO T€HOB M NPUYMHBI HAPYIICHUS CLEIUICHUS MEXKIY I'€HAMH.
3anuchiBaTh CXEMbl CKPELIMBAaHUS IIPU CLEIUIEHHOM HAcJIeJOBaHUH,
ONPEACIIATh YUCIIO IPYNI CLEIUICHUS! T€HOB; PELIaTh N'€HETHYECKHUE 3a10a4u
Ha CLEIJICHHOE HACIIEJOBAaHUE

PackpbiBaTh cozpepkaHue TEPMUHOB M IOHSTHUH: XPOMOCOMHBIH Habop,
ayTOCOMBI, IOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIM II0JI, T€TepOraMeTHbBIN
I0JI, CLEIUIEHHOE C TI0JIOM HacleloBaHWe Mpu3HaKoB. OObBICHATH
LIUTOJIOTMYECKHUE OCHOBBI XPOMOCOMHOI'O MEXaHU3Ma OIPEENICHUs IoJa y
pa3iauuHbIX opraHu3sMoB. (CpaBHHMBAaTh 3aKOHOMEPHOCTH HAacJEIOBaHHUS
IIPU3HAKOB, CLEIJICHHBIX U HE CIECIUIEHHBIX C I0JIOM. Pemars renernyeckue
3aJla4M Ha HaCJIEJOBAHHUE CLEIUICHHBIX C II0JIOM ITPU3HAKOB.

PackpelBaTh  conep:kaHME€ TEPMUHOB M IIOHATHW: HM3MEHYMBOCTb,
HACJICACTBEHHAas  W3MEHUYMBOCTb,  HEHACJIEACTBEHHAs  W3MEHYUBOCTb,
Moau(UKAIIMOHHAs  U3MEHYMBOCTb, BapHallMOHHBIM  psl, BapuaHTa,
BapHallMOHHAs KpHUBas, IPU3HAK, HOpPMa pEakLUuW, KOJIMYECTBEHHBIE U
KadecTBEHHbIE TNpu3Haku. KiaccuduuupoBaTh BHIBI HW3MEHYMBOCTH U
BBISBIIATh MX Ouojoruuyeckue ocobeHHoctu. Ilepeuncnsats cBoiicTBa
MOIU(PUKAIIMOHHOW HM3MEHUYMBOCTH M OOBSACHATH €€ 3HAa4YCHUE IS
OpraHusmoB. Pa3muyaTe KOJIMYECTBEHHBIE M KAYECTBEHHBIC IIPU3HAKY,
CTPOUTH BapHUALMOHHBIN P/, BAPHALIMOHHYIO KPHUBYIO, BBIUHCIATH CpEIHEE
3HaYEHHE NIPU3HAKA.

PackpelBaTh  copepkaHWE€ TEPMHMHOB M IIOHATHH:  HACJIEICTBEHHAs
U3MEHYHUBOCTb, KOMOMHATUBHAs WU3MEHUYHMBOCTb, MyTalHOHHAas
W3MEHYMBOCTb, MYTAHT, MYTallUM: TEHHBIE, XPOMOCOMHBIE, TI'€HOMHBIE;
NOJUIUIONMS, aHeyIIouaus, MyTareHsl. KiaccuduuupoBaTh MyTaluu:
TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE M TPHUBOJUTH IPUMEPHl MYyTalUN.
OOBACHATH MPUYUHBI BOSHUKHOBEHMSI MYyTaIlUii, poib ()aKTOPOB-MYTareHOB.
PackpsIBaTh colep:kaHUE TEPMUHOB W IOHSATHM: CENEKIUs, COpPT, MOPOJa,
[ITaMM, JIOMECTHKAIUs, WM OJOMAIlHWBAaHHE, LIEHTPbl MHOT000pasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX PpacT€HUH M JKUBOTHBIX, THOpHIM3ALINA,
UCKYCCTBEHHBIN 0TOOp. Ha3piBaTh M CpaBHUBATH OCHOBHBIE ATAIbl PA3BUTHUS
cenexkunu. M3narate yuenue H. . BaBuiioBa o neHTpax HMpOMCXOXKICHUS
KYJIBTYPHBIX PacTEHM; pa3iuyaTh LIEHTPbl Ha KapTe MHpa, CBA3bIBATh UX
MECTONOJIO)KEHUE C OYaraMd BO3HMKHOBEHHs JPEBHEHIIMX HMBHIA3AIMUN.




CpaBHHBATh COpTa KYJIbTYPHBIX PACTECHHIA, TOPOJIBI JOMAIIHUX KUBOTHBIX U
ux jaukux npenkoB. OIGHWBaTh pOJb  CENEKIUU B  OOCCIICYCHUU
IPOIOBOJILCTBEHHOM 0€30MTaCHOCTH YeIOBEYECTBA.

PackpbiBaTh cojepkaHWE TEPMUHOB M TIOHSTHI: HCKYCCTBEHHBIH OTOOD,
MacCOBBI 0TOOp, MHAMBHIYATIbHBII 0TOOP, IKCTEPhEP, OIUZKOPOACTBEHHOE
CKpCIIMBAaHME, YUCTas JIMHUS, TETEPO3UC, HEPOJICTBEHHOE CKPEIIUBaHUE,
UCKYCCTBEHHBI  MyTareHe3,  mnonumuiongsl.  CpaBHUBaTH  (OPMBI
UCKYCCTBEHHOTO 0TOOpa (MaccoBOro W  WHIMBHIYalbHOTO), BHUIbI
rubpuan3anuu (OIM3KOPOJACTBEHHON M OTAANICHHOW), CIIOCOOBI MOTYYCHHUS
HOJUILIONIOB. [IpUBOIUTE MPUMEPHl JTOCTHKCHUW CENCKIUM PAcTCHUH W
JKUBOTHBIX.

[TonynsaunoHnHo-
BHJIOBOM YPOBEHb

OBOJIIOAOHHAI
Teopus Yapnza
JlapBuHa. Bun:
KPUTEPUU U CTPYKTYpA.
[Honmynsauus KaK
CTPYKTypHasi €IMHHULA
BUJIA n eIMHUIIA
sBOMOIMUA.  DaKTOPHI
ABOJIOLMH.
MukposBomtonus.
Hamnpasnenus
SBOJIIOLMU.
[IpencraBnenus 0

HpOI/ICXO)KIleHI/II/I KN3HU
Ha 3eMIIe.

PackpbiBaTh conep:kaHre€ TEPMUHOB U TOHSATHUNA: 3BOJIOLMS, MEPEXO/HbIE
dbopmbl, (PUIOTEHETUYECKHUE PsIIbl, 3aKOH 3apOJIbIIIEBOr0  CXOJICTBA,
OMOTeHETUYECKUN 3aKOH, TOMOJIOTUYHBIE U AHAJIOTUYHBIC OPraHbl,
PYAMMEHTApHBIE OpPraHbl, araBu3Mbl. [lepednciisiTh OCHOBHBIE JTaIlbl
Pa3BUTHS IBOIIOLMOHHONU TEOPHH.

PackpeiBath  copepkaHM€  TEPMUHOB W  [OHSATUW:  CUCTEMAaTHKa,
€CTECTBEHHBIII M WCKYCCTBEHHBIN OTOOp. XapaKkTepu3oBaTh OCHOBHBIE
ABOJIIOIMOHHBIE WJIEU, KOHIEMIIUU U TEOPHUH; CPABHUBATH B3TJIAIbI HA BUJ U
spomonuto K. Jlunnes, XK.b. Jlamapka, Y. JlapBuna. OueHuBaTh BKJIAJ]
JlunHnes B pa3BUTHE CUCTEMATHKH M OOBSCHATH MNPUHIUIBI OWMHAPHON
HOMEHKJIATypbl. XapaKTEPU30BaTh COACPKAHUE U 3HAUYCHHUE 3BOJIFOLIMOHHOU
koHuenmuu K. B. Jlamapka. OneHuBaTh €CTECTBEHHO-HAYYHbIE W
COLMAJIBHO-DKOHOMUYECKHUE MPEANOCHUIKM BO3ZHUKHOBEHUS IBOJIOLIMOHHOU
teopun Y. [lapBunHa. PackpeiBaTh CoOep:KaHHE 3BOJIONMOHHOW Teopun Y.
JlapBrHa; CpaBHUBATh HEONPEACIEHHYIO M OIPEAEIEHHYI0 U3MEHUYMBOCTb,
€CTECTBEHHBII 1 UCKYCCTBEHHBIN 0TOOD, (hopMbl OOPHOBI 3a CYIIIECTBOBAHHUE.
OnuceiBaTh TOJOXKEHUS CHHTeTHYeCKoW Teopuu sBomouuu (CTD) wu
OOBSICHATH €€ 3HaUeHUE I OMOJIOTHH.

PackpeiBath copepkaHu€ TEPMHUHOB M IOHATHM: MHMKPOIBOJIIOLMS, BHI,
KpUTEpUU BHUJQ, apeasl, TOMYJsIus, reHodOoH, MyTallud, KOMOWHAINH
reHoB. XapakTepru30BaTh BUJ KaK OCHOBHYIO CUCTEMATUUYECKYIO €IMHULY U
[EJIOCTHYI0O  OMOJIOTHYECKYI0 CHCTeMY. BBIACNATh KpUTEpUU  BHUIA
(Mopdonorudeckuii, (HU3MOIOTHUESCKHUA, OMOXMMUYECKUH, TE€HETHUECKUU,
AKOJIOTUYECKUM, TeorpaduuecKuii) u MPUMEHATh KPUTEPHUH IS OMHUCAHUS
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KOHKPETHBIX BHUJIOB. XapaKTEpHU30BaTh MONYJISALUI0 KaK CTPYKTYPHYIO
eIUHULY BHAa U 3BoJonuU. ONUChIBaTh MOMYJSIUI0 IO OCHOBHBIM
[I0KA3aTeNsIM: COCTaB, CTPYKTYpa.

PackpeiBaTh  conepkaHue€ TEPMHUHOB U  TOHATUH: KOMOMHATHBHAs
M3MEHUYUBOCTb, MYTAllUH, MYTAllMOHHBIN IPOLECC, MOMYJISLUOHHBIE BOJIHBI,
Ipeiid TreHoB, W3OJAIMSA, MUrPAalUU. XapaKTepU30BaTh JJIEMEHTapHBIC
(dakTOpsl  SBOJIIOLMHU:  MYTAIMOHHBIA  Tpolecc,  KOMOMHATHUBHAs
W3MEHYUBOCTb, IMOMYJIALMOHHBIE BOJIHBI, Jpeid TeHOB, U30JIALHUA,
MUrpanus. YcCTaHaBiIMBaTb IIPUYMHHOCIEACTBEHHBIE  CBS3M  MEXAY
MEXaHU3MOM U PE3yIbTAaTOM JEHCTBUS MABIKYIIUX CHJI (3JIEMEHTapHBIX
(haKTOpPOB) IBOJIIOIIH.

PackpeiBath conep:kaHue TEPMUHOB U TIOHATHUN: E€CTECTBEHHBIM OTOOD,
OopnOa 3a cymectBoBanue. ONMUCHIBATh MEXAHU3M JICUCTBHS €CTECTBEHHOTO
otOopa. XapakTtepuszoBaTh (OPMBI E€CTECTBEHHOTO OTOOpa (ABIKYIIHA,
CTaOUIM3UPYIOLIUH, IU3PYNTUBHBIM) M CpaBHMBaTb HX MEXIY COOOM.
XapakTtepu3oBatb O0OpbOy 3a CyIIECTBOBAaHHE W CpPaBHUBATh €€ BH/IBI
(MexBUOBasl, BHYTPUBUIOBas, OOppOa C HEOJIAronpusATHbIMU (aKTOpaMu
BHEIIIHEH Cpejibl)

PackpeiBaTh conmep)kaHHE€ TEPMUHOB W TIOHSATHH: IPHCIIOCOOJICHHOCTb,
IIOKPOBUTEIBCTBEHHAsT W  INpefocTeperaronias OKpacka, MACKHpPOBKA,
BUJ000pazoBanre. ONMUChIBATh MEXAHU3M BO3HUKHOBEHHMS IPUCIIOCOOIEHUIN
y OpraHu3MoB. XapaKTepHU30BaTh CIOCOOBI M MEXaHU3MbI BHJI000pa30BaHMUS;
ONKCHIBaTh U CPaBHMBAaThb OCHOBHBbIE (OPMBI  DKOJOTUYECKOTO H
reorpaguueckoro BuA000pa3oBaHMsl.

PackpeiBaTh cojiepkaHue TEPMHHOB U MOHSTHI: KpealloOHU3M, a0uOreHes,
BUTAJIM3M, MAHCIEepMHUsl, OMOIMO033, KoalepBaTbl, IPOOUOHTHI, CUMOMOTEHE3.
XapakTepu3oBaTb METOJbl HM3YyUYEHUS MCTOPUYECKOTO MPOLUIOro 3eMIIH.
[TepeuncnsiTb OCHOBHBIE 3TAlbl XUMHUECKOW M OMOJIOTHYECKOM HBOJIOLMH.
Wznarate comep)kaHue TMIOTE3 U TEOPUIl BO3HUKHOBEHUS >KU3HHU Ha 3emiie
(KpeallMoHU3Ma,  CAaMONPOM3BOJIBHOIO  3apOXKACHUS  (CIOHTAHHOTIO),
naHcnepmuu, rtunore3sl PHK-mupa). OnuceiBate skcnepumenTsl  C.
Mumnepa u I'. IOpu 1o mONy4EeHHIO OpPraHMYECKHX BEIIECTB U3
HEOPraHMYECKUX MyTEM aOMOT€HHOr0 CHUHTE3A.

OKOCUCTEMEI
YPOBEHB

ODKOJIOTUYECKUE
¢daktopel.  CTpykTypa

PackpbIBaTh copiep)kaHue TEPMUHOB U MTOHATHUI: HKOJIOTHS, cpeia OOUTaHMs,
AKOJIOTMYeCKHe (DaKTOpbl, OHOJIOTMYECKHH ONTUMYM, OTpPaHUYMBAIOIINN
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skocucTeMbl. IInieBbie
CBSI3U.

(mumuTHpyromii) ¢dakrop. XapakTepu3oBaTh YCIOBUS Cpel OOUTaHUs
OpraHU3MOB; KJIacCU(UUUPOBATh M XapaKTepPU30BaThb HSKOJIOTHYECKHE
dakTopsl: abuoTHyeckue, OMOTHUECKHE M aHTpororeHHsle. ONUCHIBATH
NEHCTBUE SKOJIOTMYECKUX (PAKTOpPOB Ha OpraHu3Mbl. XapaKTepH30BaTh
OCOOEHHOCTH CTPOEHUS U >KU3HEAEATEIbHOCTU PACTEHUH M KUBOTHBIX
pa3HbIX cpesl OOUTaHUS

PackpbiBaTh copep)kaHue TEPMUHOB M TOHSATHN: aOMOTHYeCKHe (HaKTOpHI,
dboronepuoan3M, OMOJOTHUYECKHE PUTMBL. AHATU3UPOBATh JCUCTBHUE CBETA,
TEMIIEPATypbl, BIAKHOCTH HA OPraHu3Mbl U HPUBOJUTH IPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

PackpeIBaTh copepikaHuEe TEPMHHOB U TIOHSATHI: OmMoTHYecKHe (HaKTOpPHI,
XUIIHUYECTBO,  [apa3uTU3M, KOHKYPEHIMs, MYTyalu3M, CHUMOHO3,
KOMMEHCAJIU3M, HaXJIEOHUYECTBO, KBapTHUPAHCTBO, aMEHCAIU3M,
HelTpanu3M.  XapakTepuzoBaTh  OuoTHdyeckue  (aKTOpbl U BUIBI
B3aMMOOTHOUIEHUH MEXAYy OpraHu3MaMu; IPUBOJUTH INPUMEPHI B3aUMHOMN
MPUCTIOCOOJICHHOCTH OpraHu3moB. CpaBHHMBAThb MEXIy COOOW  BHJIBI
OMOTHMYECKUX B3aUMOAECHCTBUIA OpPraHU3MOB.

PackpeiBath cojep)kaHue TEPMHUHOB M TMOHSATUN: OMOILIEHO3, SKOCUCTEMA,
OMOreoleH03, BUbI-JOMUHAHTBI, 3KOJOTMYecKass HuUIIa. XapaKTepu30BaTh
OuoreHo3  (cooOmecTBO), €ro  BHUJIOBYI, IPOCTPAHCTBEHHYIO U
Tpopuueckyto CTpykTypbl. OOBICHATH POJb KOMIIOHEHTOB OMOLIEHO3a B
NONJEPKAHUU €r0 CTPYKTYpbl M CYLIECTBOBaHMS Ha OIpPEAEIEHHON
teppuTopuu. OOBSCHATH OMOJOTUYECKHI CMBICI SIPYCHOCTH U JIMCTOBOM
Mo3aukH. CpaBHHMBAaTb  KOMIIOHEHTbl  OHOLIEHO30B, MX  BHJIOBYIO,
IPOCTPAHCTBEHHYI0O U TPOPHUUECKYIO  CTPYKTYpBl, CBSI3U  MEXIY
OpraHu3MamMu

PackpriBaTh copep:kaHne TEPMHUHOB U MOHATUI: 3KOcHCcTEMa, OMOTeOleHO3,
IPOAYLIEHThl, KOHCYMEHTBI, PEIYLEHTbI, TpoUUeckre YpOBHH, MNHILEBas
LeNb U CETh, SKOJIOTMYECKHEe MUpaMubl, OnomMacca, MPOIyKIIHs, CYKIIECCHS.
XapakTepHu30BaTh CBOMCTBAa DKOCUCTEMBI (€€ CIIOCOOHOCTH K JJIUTEIHHOMY
CaMOTIO/JIEP’)KaHNI0, OTHOCHTEIBHO 3aMKHYTBIH KPYrOBOPOT BEILECTB,
HE00X0IMMOCTh MOTOKa 3Hepruu). CpaBHUBATh MACTOUIIHbBIE U JETPUTHBIC
MUIIEBbIE LIETIH, TPOPUUECKHE YPOBHHM HKOCHCTEMBI. Paznuyarh mupamMubl
HPOAYKIMH, MUPAMUIBI YUCICHHOCTH U MHpamMuIbl Onomacchl. CocTaBiiTh
LeNnu U CeTH NuUTaHus. [lepeuucnsatb CBOMCTBA IKOCHUCTEM: YCTONYMBOCTD,




CaMOpETYJISIIMSIL, pa3BUTHE (CYKLIECCHS).

PackpbiBaTh cojiepkaHME TEPMHUHOB U TOHATHH: Owocdepa, KHUBOE
BEUIECTBO, JHMHaMu4eckoe paBHoBecue. OuneHuBarb Bkiaax B. U
Bepnanckoro B co3nmanue ydyeHus o Ouocdepe. XapakTepu3oBaTh COCTaB
ouocdepsl, GyHKITUHN )KUBOTO BEIIeCTBA OHOChEphl U OMpeAesiTh (Ha KapTe)
o0mactd ero HauOOJBIIErO pacnpocTpaHeHus. [IpUBOAUTE MPUMEPHI
nposiBlieHUsT (QYHKIUN KUBOTO BeliecTBa Omocdepbl, OMOreoOXUMUYECKOM
NEeSITeIbHOCTH 4eloBeka. Ilepedyncisite 0coOEHHOCTH OHOChephl Kak
17100aIbHOM 9KOCHCTEMBI 3EMITH.

PackpbiBaTh copep)kaHue TEPMUHOB M TOHSTHIA: LEJIOCTHOCTh OHOCHEPHI,
KPYrOBOPOT BEIIECTB, OMOTCOXMMUYECKHE IUKIIBI 3JIEMEHTOB, 30HAIBHOCTh
ounocdepsl, Onompl. OMUCHIBATH KPYrOBOPOT BEIECTB, OMOT€OXUMHUYECKUE
IUKIIBI a30Ta M yriaepona B O6uocdepe. OOBSICHIATh NMPUYUHY 30HATBLHOCTH
ouocdepsl. IlepedncnaTh W XapaKTepH30BaTh OCHOBHBIC OWOMBI CYIIU
3emutu.

Bubnuoreka
HOK

7 | buocdepnplit 2 buocdepa
YPOBEHb rodanbHas
IKOCHUCTEMA.
3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
o6uocdepsr
OBLIEE 34
KOJMNYECTBO
YACOB 11O
IMPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka KonnyecTBo yacoB Jara DJeKTpOHHBIE LIU(PPOBbHIE
n/m Bcero KoHTposbHbIE [IpakTnueckue HU3Yy4YCHUSA oOpa3oBaTeNbHbIE
paboThI paboThl pecypcbl

1 Bronorus xak Hayka. MeTo1bl OMOIOTHYECKIX 1 04.09 bubmuorexa [IOK
HUCCIeI0BaHUN

2 YPpOBHU OpraHu3aIiy )KUBOM NPUPOIbI 1 11.09 bubmuoreka [JOK

3 XuMHuecKkui cocraB KiIeTku. Heopranuueckue 1 18.09 bubmuorexa [JOK
BEIIECTBA KJICTKU

4 Opranuveckrie BemecTBa KISTKU. JIMTuapl. YTIeBO b 1 25.09 bubmuorexa [JOK

5 Oprannueckue BemiecTBa KieTku. benku 1 02.10 bu6nunorexa LIOK

6 Oprannueckue BemiecTBa kKieTku. HykimenHoBbie 1 09.10 bubnuotexa [JOK
KHUCJIOTHI

7 Heknerounas ¢popma x13HH - BUPYCHI 1 16.10 bubmuoreka [JOK




8 Kinerounas teopus. Ilpokapuorndeckast KjieTka 23.10 bubmmoreka [JOK
9 DyKapuOTHYECKas KJIeTKa 1 06.11 bubnuotexa [JOK
10 OOMeEH BeIIEeCTB U MPEBPAIICHUE SHEPTUH. 13.11 bubmmoreka [JOK
DHepreTUYecKuii 0OMeH
11 [Tnactuueckuit ooMeH. doTocuHTE3. 1 20.11 but6mmoreka [IOK
12 OOMeH BelecTB U MPeBpalleHIe YHEPTUH. 1 27.11 Bu6mumotexa [JOK
[Tnactuuyeckuit oOMeH: 6uocuHTe3 H6enKa
13 JHenenue kineTku. MuTto3 1 04.12 bubnuorexa [{OK
14 Jlenenue kineTku. Meiios 1 11.12 but6mmoreka [IOK
15 PazMHOKeHEe OpraHn3MOB: OECIIONI0E U MOJIOBOE. 1 18.12 bubnmnoreka HOK
16 NuauBuayanbHOe pa3MHOXKEHHE OPraHU3MOB 1 25.12 bu6nunorexa [IOK
17 3aKOHOMEPHOCTH Haclie1oBaHus1. MoHOTHOpHIHOE 1 15.01 bubnmnorexka HOK
CKpELIMBAHHE
18 3aKOHOMEPHOCTH HacjaenoBaHus. Jurnopuanoe 1 22.01 bu6nuorexa [IOK
CKpCIIMBAHUC
19 XpoMOCOMHas TEOPHST HACIEACTBEHHOCTH 1 29.01 bubnmnoreka [JOK
20 I'enernka momna 1 05.02 bu6nunoreka [IOK
21 3MeHYMBOCTE: HACIIEACTBEHHAA U HEHACIIEACTBEHHAS 1 12.02 bu6nuorexa [IOK
22 JlomecTrkanus U CeneKIusl. 1 19.02 bubnuotexa [JOK
23 OpomononHas teopus Yapnsza Jlapuna 1 26.02 bubmmoreka [IOK
24 Bun: kputepun u cTpykTypa 1 05.03 bubmmoreka [IOK
25 [Tomynsius Kak CTPYKTypHas €AMHMIIA BUJA U €IUHUIIA 1 12.03 bubmuoreka [IOK
HBOJIIOIINU
26 @DaKTOpPHI SBOJIIOLINN 1 19.03 bubmuorexa [IOK
27 MukposBontonus 1 26.03 bu6nuorexa [IOK
28 | HampaBnieHHsI HBOIOIUH 1 09.04 bubmmorexa [IOK
29 IIpencraBiaeHyst 0 IPOUCXOXKICHUH )KU3HU HA 3emiie 1 16.04 bubmuoreka [IOK
30 DKkojorudeckue HakTopsl 1 23.04 bu6mmoreka [{OK
31 CTpyKTypa 9KOCHCTEMBI 1 30.04 bu6mmoreka [{OK
32 ITumeBsie cBI3U 1 07.05 bubnunorexa LIOK
33 bruocdepa — riobanbpHas SKocucTeMa 1 14.05 bu6mmoreka [JOK
34 3aKOHOMEPHOCTH CYIIeCTBOBaHMs OHOC(hepbl 1 21.05 bubmuoreka [JOK

OBLIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME
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