MWHWUCTEPCTBO MPOCBELLEHNSA POCCUNCKON dEAEPALINY

[enapTaMeHT o06pa3oBaHMs M HayKM THOMEHCKOW 061acTu

OTpaen obpazoBaHUA AMUHUCTPaUUK  MWNMCKOro MyHMUMNAIbHOMO OKpyra

MAOQY CtpexHuHckaa COLU

PACCMOTPEHO COINMMACOBAHO YTBEPXAOEHO
Pykosogutens OMO 3amecTuTeNb au peKTopa
yL||/|Tene|7| EHL| ‘MpnuyHuKosa W.B.
MpoTokon JI>J 74/2

OT «26» aBrycrta 2026 r. Kupnnunkosa rycra 2026 r.

«27» aBrycrta 20

PABOYAA NMPOIrPAMMA

HO yuebHOMY npeameTy «brnonoruns»

ans obyyarouwmxcsa 10-11 knaccos



MHNOACHUTEJIBHAA 3AIINCKA

Ipu pa3paboTke mporpamMmbl Mo OHOJOIMH TEOPETHYECKYIO OCHOBY ISl OIpPEACTCHHSI
NOAXO0J0B K (POPMHUPOBAHUIO cofep:kaHus y4ueOHOro mpeamera «bBHOJOrHS» COCTABHIIH:
koHuentyanbable monoxeHus: PI'OC COO o B3anmMooOyCIIOBICHHOCTH LIEJIeH, COAepKaHus,
pe3ysbTaToB 00y4eHusi U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUS 00
O0IIMX LeJSIX ¥ MPUHIIMIAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSHIE CUCTEMbI CPETHETO
obmero obpaszoBanusi B Poccuiickoit dDenepanmu, a Takxke MOJOKEHUS O crenuduke
Ouosiornu, €€ 3HAYeHWH B TO3HAHUW KUBOW MPUPOAbI M OOECMEeYeHUH CYIIECTBOBAHHS
yesoBeueckoro obuiecta. CoOrnacHO Ha3BaHHBIM IOJIOXKEHUSIM, OIPEAeeHbl OCHOBHbBIE
(YHKIMU IPOTrpaMMBbI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owojoruu naér TpencTaBieHWe O Iensax, o0 oOmei crpareruu
oOydeHUsI, BOCIHTAHHS M Pa3BUTHA OOYYAIOIIMXCS CpPeacTBaMu y4eOHOro mpeamera
«buonorusy, ompenesnser o00s3aTeNbHOE NPEIMETHOE COIEpPKAHUE, €ro CTPYKTYypY,
pacnpenesieHle MO pa3fejaM U TeMaM, PEKOMEHIYEMYIO MOCJIeIOBATEIbHOCTh H3yYSHUS
yueOHOro marepuajga C YYETOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH
00pa3oBaTeNIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH O0YYarOIIMX CS.

B mnporpamme mo OWOJOrMM Tak)Ke YYHTHIBAKOTCS TPEOOBAHHUS K TUIAHUPYEMbIM
JMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM pe3yjibTaTaM o0yueHusi B (OPMUPOBAHUU
OCHOBHBIX BHUJIOB y4e€OHO-TTO3HABATEIHHON eI TeIbHOCTH/Y4eOHBIX NeHCTBUN 00yHaroIuXCst
MO OCBOCHHIO COAEP KAHUS OMOJIOrHYECKOro 00pa3oBaHusI.

B mporpamme no 6uonoruu (10-11 kmaccel, 6a30BbIi YPOBEHB) PeaTM30BaH MPUHIIHIT
NPEeMCTBEHHOCTH B M3YY€HHHM OHOJNOTHH, Onarofapsi 4eMy B Heil MpOCMaTpHUBAETCsI
HAMpaBJIEHHOCTh HA PA3BUTHE 3HAHHI, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHHs], LEHHOCTHBIX OPHUEHTALUI JIMYHOCTH, HKOJOTHYECKOrO
MBILIJICHUSI, TPEACTABICHUH O 370pOBOM o0Opa3e »KM3HM U OepekHbIM OTHOLIEHHEM K
OKpyKarolel npupoaHod cpenme. IlosTomy Hapsiay ¢ M3ydeHHEM OOMIEOHMONIOTHMYECKUX
TEOpHH, a TAK)KE 3HAHHI O CTPOCHHH JKUBBIX CHCTEM Pa3HOTrO PaHra M CYLIHOCTU OCHOBHBIX
NPOTEKAIOIIMX B HUX MPOLECCOB B MpOrpaMme Mo OHOJOTMH YAEJICHO BHUMAaHUE
HCTIOJIB30BAHUIO TOyYEHHBIX 3HAHHI B TMOBCEIHEBHOW KU3HU MJISl PEIIEHUS MPUKIIATHBIX
3a1a4, B TOM 4YHCJe. MPOPHIAKTHKH HACIEICTBEHHBIX 3a00JI€BaHHiIl YeJOBeKa, MEIUKO-
IeHETUYEeCKOTO  KOHCYJIBTUPOBAHHUS, OOOCHOBaHMs  SKOJOTHYECKH  LEIeCOO0pa3HOro
MOBENCHUS B OKPYXXAIOWIeW NPUPOAHON Cpelde, aHajdu3a BJWUAHUS XO3SICTBEHHOMN
IesTeIbHOCTH 4YeJIOBEKA Ha COCTOSIHME TPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CHIICHHE
BHUMAaHHMs K MPUKJIATHON HANPaBJIEHHOCTH yueOHOro npeaMera «bronorusy» npomauKToBaHO
HEOOXOUMOCTBIO O0€CIeYeH sl YCJIOBUN Ui PEIIeHUs OJHOW W3 aKTyaJbHBIX 3a1ad
IIKOJBHOTO Ononoruueckoro o0pa3oBaHus, KOTOpas mpennosaraer (GpOopMHpPOBaHUE
00y4aroLIMXCsl CIOCOOHOCTH aaNTHPOBAThCS K M3MEHEHHUSIM TUHAMHYHO Pa3BHBAOLIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpenHero oOrero oOpa3oBaHus 3aHHMMaeT BakHOe Mecto. OHa
obecreunBaer GpopmMupoBaHue y OOYYAIOIIUXCS MPEACTABICHUN O HAYYHOW KapTHHE MHPA,
paciiupsier ¥ 0000LIaeT 3HAHUS O JKUBOH MPUPOAE, €€ OTJIUYUTEbHBIX MPU3HAKAX —
YPOBHEBOW OpraHU3alMK W 3BOJIOLWH, CO3AAET YCIOBHs Ui MMO3HAHHUSI 3aKOHOB JKUBOM
npupozbl, (GopMmupoBaHus (YHKIIMOHAIBLHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
Oe3omacHoro oOpasa JKHM3HH, 3KOJIOTHYECKOTO MBIIIJICHUS, LEHHOCTHOTO OTHOIIEHUS K
JKUBOW MPUPOJE U YEJIOBEKY.



Bonpmoe 3HaueHMe OHOJOTHA HMMEET TAKXKE Ui PEIIeHUs] BOCIUTATENBHBIX U
Pa3BHBAIOINMX 3a7a4 CpPeAHero oO0mero oOpa3oBaHMs, COLUATH3ANNKA OOYYarOIIHXCS.
Usyuyenune Owuonorun oOecrneynBaeT yCIOBHUS i1 (POPMHUPOBAHHMA HHTEIUICKTYaAJbHBIX,
KOMMYHHUKAIIMOHHBIX M WH(GOPMALMOHHBIX  HABBIKOB,  3CTETUYECKOH  KYJBTYPHI,
CHOCOOCTBYET MHTErpaIl OHOJIOTHUECKUX 3HAHUH C TPEACTABICHUSIMH U3 APYTHX yUeOHBIX
NPEeAMETOB, B YACTHOCTH, (u3umku, xumuu U reorpadum. Ha3BaHHBIE MOJOXKEHHUA O
npeaHa3HadyeHnH y4deOHOro mpenmera «BUOJOTHs» COCTaBHIIM OCHOBY U ONPEACTICHUS
MOJIXO/IOB K OTOOPY M CTPYKTYPUPOBAHHIO €0 COAEPIKaHUS, MPEACTABICHHOTO B IPOTrpaMMe
1o OuoNorNy.

Otbop conmepxanuss yuebOHoro mpenmera «buonorms» Ha ©0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULIUH KYyJIbTYpOCOOOPAa3HOro MOAXONA, B COOTBETCTBHHM C KOTOPBIM
oOy4aroImuecs: JOJDKHBI OCBOMTH 3HAHUS U YMEHHMs, 3HaUUMbIe 1 (popMupoBaHus oOruei
KyJbTYpPBI, ONPEEIAIOIINE aleKBATHOE MOBEACHUE YEJIOBEKAa B OKPY KAIOIIEH MPUPOAHOU
cpene, BOCTpeOOBAaHHbIE B MOBCETHEBHON JKU3HM M MPAKTHUECKOHW AesiteapbHOCTH. Ocoboe
MECTO B 3TOH CHCTEME 3HAHUH 3aHUMAIOT 3JIEMEHTBI COAEPKaHUs, KOTOPBIE CIyKaT OCHOBOM
1 pOpMHUPOBAHUS MPEACTABICHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE MUpa U
LIEHHOCTHBIX OPUEHTALMSIX JMYHOCTH, CIOCOOCTBYIOLIMX TI'yMaHH3alUU OHOJIOTHYECKOro
oOpa3oBaHwUsl.

CtpykTypupoBaHHE COmEp:KaHUs y4eOHOro Marepuaja B IMporpaMMme no OHONOTrHu
OCYIIECTBJIEHO C Yy4Y€TOM TPUOPHTETHOIO 3HAYEHHs 3HAHUH 00 OTJIMYHUTENbHBIX
O0COOEHHOCTSIX JKMBOW NPUPOABL, O €€ VYPOBHEBOH OpraHU3alMd W 3BOTIOLMH. B
COOTBETCTBUH C 3THM B CTPYKType yueOHOoro npenmera «BbHOIOrHs» BBIIETICHBI CIEAYIOIIHE
conepxaTenbHble TUHUN: «buonorus kak Hayka. MeTonbl HaydyHOro mosHaHus», «Kierka
Kak Ouomornmdeckass cucrema», «OpraHusMm kak Owonorndeckas cuctema», «Cucrema u
MHOroo0Opasue OpPraHH4eCcKOro MHUpa», «IBOJIOUMS KUBOH MPHPOIBD), «IKOCHCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp n3ydeHust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJ€HHUE
00y4arOIUMHUCS 3HAHMSIMA O CTPYKTYPHO-(QYHKLHMOHAJIBHON OPTaHU3aLMH JKUBBIX CHUCTEM
pa3sHOro paHra M NpHOOpPETeHHWE YMEHUH HCIONb30BaTh 3TH 3HAHUS U TPAMOTHBIX
OeHCTBUH B OTHOLIEHMH OOBEKTOB JKMBOH MPUPOABI U PEIIEHHUs] PAa3JIMYHBbIX JKU3HEHHBIX
npobiem.

JocTkenne neinn u3ydeHus: ydeOHoro mpenmera «buosorust» Ha 06a30BOM ypoOBHE
o0ecrieunBaeTCs pelIeHueM CIeIYIOMUX 3a1a4:

OCBOCHHE OOYYarOIIMMHCS CHCTEMBbI 3HAHUH O OMOJIOTMYECKUX TEOPHUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU IS (POPMHUPOBAHHS
MIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KAapTHHE MHpPA, O METOAAX Hay4YHOro IMO3HAHMUS,
CTPOEHUH, MHOT00Opa3suu U OCOOEHHOCTSIX JKHUBBIX CHCTEM Pa3HOrO YPOBHS OpPTaHU3aLHH,
BBIJAIOIIUXCSI OTKPBITHUSX U COBPEMEHHBIX HCCIEOBAHUAX B OHOJIOTHH,

dopmupoBaHUe y 00yHaArOIINUXCS MMO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEH B TpOIlecCe aHaIM3a AAHHBIX O MyTSIX Pa3BUTHUS B OHOJOIMHM HAayYHBIX
B3IJIS10B, UAE€H U MOAXOA0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aLuy,

CTaHOBJICHHE Yy OOydaromuxcs oOmeil KyJapTypbl, (YHKIMOHAJIBbHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHITH M OLCHHBATH SIBICHHS OKPYXKAIOIIEr0 MHUpA *KUBOW MPHPOIBI
HAa OCHOBAHHUH 3HAHUH U OIbITA, MOTyYEHHBIX MTPH U3YUEHUH OHOJIOTUHY,

dbopmupoBaHue y 00yHarOINUXCsl YMEHHUH HIUTFOCTPHPOBATH 3HAUEHUE OMOJOTHMYECKHX
3HAHUM B NMPAKTUYECKONW NeATEIbHOCTH YeNIOBEKa, Pa3BUTHHU COBPEMEHHBIX MEIULIMHCKHUX
TEXHOJIOTUH 1 arpoOMOTEXHONOTHIA;



BOCMUTaHHE YOEKIEHHOCTH B BO3MOKHOCTU MO3HAHHUS YEJOBEKOM JKHUBOH MPUPOJIBL
HEOOXOIUMOCTH OEepeXHOro OTHOIIEHUS K HeH, COOMIONEHUs] 3THYECKHUX HOPM IIpU
NPOBECHNUHU OHOJIOTHYECKUX HCCIIEA0BAHNUM,

OCO3HaHHUE LIEHHOCTH OMOJIOrHUECKUX 3HAHUIA 115 TIOBBILIEHHSI YPOBHS SKOJIOTHUECKOM
KYJBTYPBL, [T GOPMHUPOBAHMS HAYYHOTO MUPOBO33PEHHS;

NpUMeHeHHe NPUOOPETEHHBIX 3HAHUI U YMEHHI B MOBCEIHEBHOM KU3HU ISl OLICHKH
MOCJIEAACTBUI CBOEH HEATeNbHOCTH MO OTHOIIEHHIO K OKpyKarolied cpene, COOCTBEHHOMY
310pPOBBIO, 00OCHOBaHUE U COOTIOACHIE Mep MPOPHUIAKTUKY 3200 IeBaAHHIA.

B cucreme cpemHero obOmero oOpaszoBaHust yueOHbBIH mnpeamer «buomornsy,
u3y4yaeMblii Ha 6a30BOM YPOBHE, SIBJISIETCS] O0sI3aTEIbHBIM Y4€OHBIM IPEIMETOM.

Jns u3yueHuss Ouoyornd Ha 0a30BOM YpOBHE cpemaHero obmero obpasoBaHUs
orBoguTcs 68 vacos: B 10 knacce — 34 daca (1 yac B Henemo), B 11 kimacce — 34 yaca (1 4ac B
HEJIEITIO).



COAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buojorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHUYECKIMU U IPYTHMHU
€CTeCTBEHHBIMU Haykamu, (uiiocodueil, 3TUKON, 3CTeTUKONH U mpaBoM. Ponb Ouonoruu B
(dbopMHUpOBaHUN COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucremMa OMONOrHYeCKUX HayK.

Metonpl TO3HAHUS JKUBOW MpHUpOAbl (HAOMIOOEHHE, HKCIEPUMEHT, OIHCAHHE,
U3MepeHue, KIacCu(puKalvs, MOIEINPOBAHIE, CTAaTUCTHYECKAsT 00paboTKa JaHHBIX).

JAemMoHcTpaUMH:

IToptpetsr: Y. dapsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabnuupbl 1 cxembl: «MeToabl TO3HAHUS JKUBOH IPUPOABD).

JlaGopaTopHble 1 npakTHYeCKHE PabOThI:

[IpakTrueckas padora Ne 1. «Mcrmonb3oBaHHE PA3JIMYHBIX METONOB IMPH H3YYEHHU
OMONIOrnYecKux OOBEKTOBY.

Tema 2. JKuBble CHCTeMBbI H HX OPraHU3aIUsd.

’Kusble cuctembl (OMOCHCTEMBI) KaK mpeaMeT u3ydeHus: omonornu. OTiHune KUBBIX
CUCTEM OT HEOPraHU4eCKON MPUPOJBL.

CaolicTBa OuocucteM U uX pasHooOpasue. YPOBHM OpraHu3alud OHOCHUCTEM:
MOJIEKYJIIPHBIM,  KJIETOYHBIM, TKAHEBBbIA, OPraHU3MEHHbBINM, MNOMYJSLHOHHO-BUIOBOM,
SKOCHCTEMHBIH (OHoreoneHoTHYeCKuit), OnochepHsIil.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIE NMPHU3HAKU JKU3HWY», «YPOBHU OPraHMU3ALUHU JKHBOH
IPUPOIBDY.

Obopynosanue: moaenb monekybl JJTHK.

Tema 3. XuMu4ecKuii COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUMH  COCTaB  KJIETKH.  XHUMHYECKUE  3JIEMEHTBL.  MAaKpPOJ3JIEMEHTBI,
MHUKpO3JieMeHThl. Bosia 1 MUHepabHble BEIecTBa.

@yHKIMKM BOJABl U MHUHEPAJIbHBIX BellecTB B kieTke. llognepikaHue oCMOTHYECKOIO
Oanmanca.

benku. CocraB u crpoeHne OenkoB. AMMHOKHCIOTBI — MOHOMEPBI OENKOB.
HesamennMpie W 3aMEHMMbBIE aMHUHOKUCIOTBL ~AMHWHOKHUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOW MOJIEKyJbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M UETBEPTHUHAS
CTpyKTypa). XuMH4YeCKue CBOMCTBA OenkoB. brosornueckre GyHKINN OEITKOB.

depmeHThl — Ononorndeckne karanuzatopel. CTpoeHne pepMeHTa: aKTHBHBIN IIEHTD,
cyocrpatHas cneunpuunoctb. Kodepmentsl. Buramunel. Otimuust  QepMeHTOB OT
HEOPraHUYEeCKUX KaTaJln3aTopOB.

YrneBonel: MoOHOcaxapuabl (TFOKO3a, pubo3a M JAe30KCHpubOO3a), Iucaxapuibl
(caxaposa, JakTo3a) U Tojucaxapuabl (Kpaxmaj, TJIMKOTeH, IEJUIF0JI03a). bruojorndyeckue
(yHKIMU yTIIEBOIOB.

Jlumuper: Tpurmunepunasl, ¢ocdomumuael, crepouasl. ['unpodunbHO-rHnpodoOHbIE
cBoiictBa. bronornveckne ¢pyHkunu nununos. CpaBHEHHE YIJIEBOJOB, OEJKOB U JIMITHAOB
KaK HCTOYHHUKOB HEPTHH.

Hyxneunnosble xucnorel: JIHK u PHK. Hykneotunbsl — MOHOMEpPBI HYKJIEHHOBBIX
kucyor. Crpoenne u ¢yukiuu JIHK. Crpoenune u ¢ynkiuun PHK. Bupet PHK. ATO:
CTpOeHNE U QYHKIHIH.



Iutonorusa — Hayka o knerke. Kierounas teopuss — npumep B3aUMOACHCTBUA UIEH U
(bakTOB B HAYYHOM IMO3HAHUH. METONbI M3YUEHUS KJIETKH.

Knetka kak wemoctHas skuBas cucrema. OOmme mNpPHU3HAKM KIETOK: 3aMKHYyTas
HapyskHast MeMOpaHa, mosnekyJiel JIHK kak renerndeckuii anmapar, cucreMa cuHTe3a Oenka.

Tunbl KJEeTOK: 3yKapuoTHUecKass W mpokapuorndeckas. OCOOEHHOCTH CTPOEHHS
npokapuotudeckoi kjerku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapUOTHUYECKOH
kJeTki. OCHOBHBIE OTJIMYHSI PACTUTENbHON, JKUBOTHOHM U TPHUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAS! CTEHKA, MTUKOKAIUKC, UX (DYHKIHH.
[Tnasmatnyeckass memOpaHa, €€ cBoiictBa M (yHKOMH. lluToruiasmMa u €€ OpraHOHbL
OnnomemOpanHble  opraHouasl  kjerkw:  JIIC, ammapar [onbmkd,  JTHU30COMBL
ITonyaBTOHOMHBIE OpraHOMIbl KJIETKU: MUTOXOHApPHM, mjacTuiel. IlpoucxoxneHue
MUTOXOHIpHHA U TuacTua. Bunel miactun. HememOpaHHbIe OPraHOHMIBI KIETKH: pUOOCOMBEI,
KJIETOYHBIH LEHTpP, LEHTPUOJH, PECHUUYKH, KIYTUKU. DOYHKIUU OpraHoUIOB KIETKU.
Bxirouenust.

Anpo — perymsaropHbiii ueHTp kietku. CTpoeHHe sapa: simepHas 00OJodKa,
KapuoIjia3Ma, XpOMaTHH, SIAPBILIKO. XPOMOCOMBI.

TpaHcropT BelecTB B KJIETKE.

JAemMoHCcTpaUMu:

Iloptpersr: A. Jlesenryk, P. I'yk, T. llIsann, M. Illnetinen, P. Bupxos, Ix. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Huarpammel. «PacnpeneneHue XUMHYECKUX DBJEMEHTOB B HEXKHMBOW MPUPOAEY,
«Pacnpenenenne XUMHYECKHX 3JIEMEHTOB B )KMBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuonuyeckas Tabiauua XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIeKyJbl  Boaby, «buocuHTes Oenka», «CtpoeHme wonekynsl Oenkay, «CtpoeHne
depmenta», «Hyknennosbie kucnotbl. JIHK», «Ctpoenue monexynbr ATO®», «CtpoeHue
SYKapUOTHYECKON KieTku», «CTpoeHue >XUBOTHOH KieTkn», «CTpoeHHe pacTUTENbHON
KJIETKWY, «CTpoeHne NMpoKapUOTHUECKON KieTkn», «CTpoeHue sapa KIeTKW», <Y IJIeBOIbDY,
«JIunmuapn.

OOGopynoBanne: CBETOBOI MUKPOCKOI, 000pyIOBaHNUE AJIST IPOBENEHHUs HAOIOACHUH,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, JKUBOTHBIX U OAKTEPHATBHBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYeCKHE PadOThHI:

JlaboparopHas padora Ne 1. «M3yueHne KaTaIUTUIECKONW aKTUBHOCTH (DePMEHTOB (Ha
NpUMEpPe aMHJIa3bl WIIH KaTalasbl)».

JlaboparopHas pabora Ne 2. «M3yueHue CTPOEHUS KJIETOK PACTEHH, JKUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPETapaTax U Ux ONMUCAHHE.

Tema 4. ZKu3HeaesiTeIbHOCTh KJIETKH.

OOmeH BemecTB, wid MeTaboIM3M. AccUMWIOHsA  (TUTacTUYeCKHii OoOMeH) u
OUCCUMIITALIUS (SHEpreTHYecKuil 0OMeH) — J1Be CTOPOHBI €UHOrO Iporecca MeTadoIn3Ma.
Ponb 3aKkOHOB COXpaHEHHsI BELIECTB U SHEPTUH B TOHUMAaHUH METa0O0IM3MA.

Tunbr oOMeHa BewecTs: aBTOTPOGHBIN U rerepoTpodHelid. Ponb dpepmenToB B oOMeHe
BELIECTB U MPEeBpaLIEHUHN SHEPTHUHN B KJIETKE.

®orocunte3. CeeroBass m TemHOBass (asbl (GorocuHresa. Peaxiuum ¢GoTocuHTe3a.
OddextuBHOCTE oTOCHHTE3a. 3HaueHHe (OTOCUHTE3a ISl KM3HU Ha 3emue. BrusHue
YCJIOBHI Cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuil.



XeMocuHTe3. XeMOCHHTE3UPYIoIue OakTepuu. 3HaYeHHEe XeMOCHHTE3a JJIsl *KU3HU Ha
3emie.

Onepretnueckuii obMeH B kieTke. PacuieruieHne BeIIECTB, BbIACIEHHE U
aKKyMyJHPOBaHHE 3HEPTUM B KIETKEe. OJTambl 3Heprerudeckoro odOmeHa. [nmkomnms.
bpoxenue u ero Buabl. KucnoponHoe okucieHue, WK KJIeTOUHOe AbixaHue. OKUCIUTeIbHOe
dochopunrponanue. IPpPeKTHBHOCTh SHEPTETUIECKOTO OOMEHa.

Peakunn marpuuHoro cuaresa. ['enermueckas uHpopmauus u JIHK. Peammzauwms
reHeTnueckoi nadopmanuu B kieTke. I eHeTnueckuii Kox u ero cBoicTsa. TpaHCKpUNIHS —

marpuunblii cuHTe3 PHK. Tpancmsauuss — OwuocunTe3 Oenmka. DTambl  TPAHCISLIUM.
Konmnposanne amunokucnot. Pois pudocom B GnocunTese Oenka.
Heknerounsie ¢opmbl xku3Hn — BHUpychl. Hctopust otkpeiTus BupycoB (. H.

HBanosckuit). OcoOeHHOCTH CTPOCHUS U JKU3HEHHOTO IMKJa BHUPYCOB. bakTtepuodarm.
bonesnn pacTeHMii, SKUBOTHBIX U  YEJIOBEKA, BbI3bIBAEMBbIE BHUpycamu. Bupyc
ummyHonedunura uenoBeka (BUY) — BoszOymurens CIIM/la. OOpartHas TpaHCKpUITLUS,
pesepTasa u uHTerpasa. [lpodunaktika pacnpocTpaHeHus! BUPYCHBIX 3a00JI€BaHHI.

JAemMoHCcTpaUMHU:

IToptpeter: H. K. Konbuos, [. . Usanosckuii, K. A. Tumupsses.

Tabmuuer u  cxembl: «Tunbl  mutanws», «Metabomusmy», «MUTOXOHIPHSIY,
«IHepreTudeckuii oOMen», «Xiopormiact», «Potocunres», «Crpoerne JJHK», «Ctpoenue
u (QyHKUMOHMpPOBaHHEe TreHa», «CuHTe3 Oenkay, «lenermueckuii kom», «Bupycoew,
«baktepuodarm», «Ctpoenne wu sxu3HeHHbI wukn supyca CIIMIa, Oakrepuodaray,
«Pennuxkarusa JJTHK».

ObopynoBanne: Mopenu-anmuinkaunu — «Yasoerane JIHK w  TpaHckpumnmwsy,
«buocunTes Oenkay, «CTpoeHue KIeTK», Moaenb cTpyktypsl JJHK.

Tema S. Pa3mMHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KneTouyHslii MK, WM JKU3HEHHBIH mUKa KieTkd. MaTepdasa u mutos. Ilponeccer,
nporekaromue B uaTepdase. Permukanmst — peakiust matpuuHoro cunresa JJHK. Ctpoenne
XpOoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHUIl. JIUIIIONIHBIN U TAIUIOUIHBIH XPOMOCOMHBIE
Habopbl. XpomaTunbl. Lluromorndyeckne OCHOBBI PAa3MHOXKEHUS W HMHIMBUIYaJbHOTO
pa3BUTHS OPraHU3MOB.

Henenue kierku — muro3. Ctaauu murosa. Ilpoueccel, mpoucxopsiue Ha pasHbIX
CTagUusIX MUTO34. BHOJIOrMuecKuil CMBICI MUTO34.

[Iporpammupyemast THOEINb KJIETKH — arlonTo3.

@DopMbl  pa3MHOXKEHHMsT OpPraHM3MOB. Oecrojioe W monoBoe. Buabl  Oecmonoro
Pa3MHOXKEHUS: AETICHUE HA/IBOE, MOYKOBAHUE OJJHO- 1 MHOTOKJIETOUHBIX, CIOPOOOpa30BaHueE,
BEreTaTUBHOE pa3sMHOXkeHUe. MCKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAaUCHUE AJIs
CEJIeKLIUH.

[TonoBoe pa3MHOKEHHE, €r0 OTJINYHS OT OECITONOrO.

Meiio3. Craguu meiiosa. [Ipouecchl, npoucxonsamue Ha cragusax meiriosa. [losenenne
XpoMocoM B Meno3e. KpoccuHrosep. bruonornueckuii CMbIC U 3HaYEHUE MEH03a.

I'amerorenes — mpouecc oOpa30OBaHHs TIOJIOBBIX KJIETOK Yy JKUBOTHBIX. IloJOBBbIC
JKEeNe3bl: CEeMEHHUKU M SU4HUKA. OOpasoBaHHE U Pa3BUTHE IMOJOBBIX KJIETOK — Tramer
(cmepmaTo3ouy, sMIEKJIeTKa) — CcrepMaroreHes W oBoreHe3. (OCOOEHHOCTH CTpPOEHUs
sIfLeKNIeToK U ciepmaTto3onnos. Onnogorsopenue. IlapreHorenes.

HNunusunyanpHOe pasButue (OHTOreHe3). DMOpPHOHANbHOE pa3BuTHE (IMOpPUOTEHe3).
Ortanel SMOPHOHAIIBHOTO PAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: IPOOJIEHHE, TacTPYJISLHS,
opraHorere3. lloctamOpuoHanmpHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBLHOTO PA3BHUTHS:



npsiMoe, HempsiMoe (JTMYMHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI,
CHIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PAacCTEHHUS. CTPOEHUE CEMEHH,
CTaAuU Pa3BUTHUS.

demMoHcTpauMu:

Tabnuupl u cxembl: «POpPMBI paA3MHOXKEHHS] OPraHU3MOBY, «J|BOIHOE OTIONOTBOPEHHUE
y LBETKOBBIX pacTeHWiID», «BereraTuBHOE pa3MHOXKEHUE pACTEHU», «JlegeHue KIeTKu
OaxTepuit», «CTpoeHHE MOJIOBBIX KJIETOK», «CTpoeHre XpoMOCOMbDy, «KIeTOUHBIH UKD,
«Permmukanus JJHK», «Mwutos», «Menos», «lIpsmoe u Henpsmoe passutue», «l'amerorenes
y MJIEKOIUTAIOLINX U YeJoBeKkay, «OCHOBHbIE CTaUU OHTOTE€HE3a».

OGopynoBanne: MUKPOCKOII, MUKponpenapaThel « CriepMaTo30u1bl MICKOITHUTAOLIETOY,
«sliineknerka muekonuramouieroy, «KapuoknHes B KJIETKaX KOpeUIKa JIyKa», MarHUTHas
Moneb-anmnkanus «Jlenenue knetkny, monens JJHK, Mmonens meradasHoit XpOMOCOMBI.

JlaGopaTopHble U npakTHYeCKHE PadoThI:

JlaboparopHas pabora Ne 3. «HaOnroneHne MUTO3a B KJIETKAX KOHYHMKA KOPEIIKa JIyKa
Ha FOTOBBIX MHUKpPOIIpenaparax».

JlaboparopHass pabora No 4. «/3ydeHue CTPOEHUs TOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenapaTaxy.

Tema 6. HacneacTBeHHOCTE H H3MEHYUBOCTE OPraHU3MOB.

IIpenmer u 3agaun reHetuxku. Mctopus pa3sBuTHs TeHETUKU. POJib LUTONOTMU U
SMOpPHOJIOTHH B CTAHOBJICHUH T'€HETUKU. Bkian poccHiCKuMX M 3apyOeXHBIX YYEHBIX B
pa3BUTHE TE€HETUKU. MeTonbl TeHeTUKH (TUOPUAOJIOTMYECKHH, LUTOreHETHYECKHUH,
MOJIEKYJSIpHO-TeHeTHUecknil).  OCHOBHBIE  T€HETHUYECKHME  TOHATHS. | eHeTmdeckas
CHUMBOJIMKA, UCIIONb3yeMasi B CXE€MaX CKPEIMBaHUN.

3aKOHOMEpPHOCTH HAaclelOBaHUs IPU3HAKOB, YycTaHoBJieHHble [. MeHaenem.
MoHorubpuaHoe CKpeluBaHue. 3aKOH eauHOooOpasus TUOPUIOB TEPBOrO IMMOKOJCHUS.
IIpaBuno AoMUHHpPOBaHMA. 3aKOH pacLIEIUIeHHUs MPU3HAKOB. ['Mmore3a YUCTOTHI ramer.
IlonHoe ¥ HENOJMHOE TOMUHHUPOBAHUE.

JuruOpunHoe CcKpelmBaHue. 3aKOH HE3aBUCHUMOIO HACJIEAOBAHUS IPH3HAKOB.
LuToreHeTH4eCKNEe OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOLIEe CKPEIIUBAaHUE.
Hcnonp3oBaHne aHATU3UPYIOIIErO CKPELIMBAHMUS ISl ONPEIESICHHsI TeHOTHIIAa 0COOH.

CueruleHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mno CLEIUIEHHOMY
HacJenoBaHUIO reHoB. HapyleHnue cuennenys reHOB B pe3ysbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas1 TEOPHs HACJIEICTBEHHOCTH. | eHeTH4YecKkne KapThl.

I'enernka mnona. XpoOMOCOMHOE oOMpeaeNeHue Mnoja. AyTOCOMBI U IOJIOBbIE
XpPOMOCOMBIL. ['OMOrameTHele M rereporaMmeTHble OpraHusMbl. HacnepoBaHue NpHU3HAKOB,
CLEIMJIEHHBIX C MIOJIOM.

HNsmenunBOCTb. BHIObl M3MEHUMBOCTU: HEHACJIEANCTBEHHAas U HacleACTBEHHas. Poib
cpeabl B HEHACHENCTBEHHONW HM3MEHYMBOCTH. XapakTepUCTHKAa MOIU(PUKALIMOHHON
W3MEHYMBOCTH. BapuanmoHHBINA psig U BapualMoHHas kpuBas. Hopma peakuuu npusHaka.
KonuyecTBeHHble W KaueCcTBEHHble NpU3HAKM M UX Hopma peakuuu. CBolicTBa
MOIU(PHUKAMOHHONH H3MEHYHBOCTH.

HacnencrBenHas,  WiM  TEHOTHIIMYECKas,  W3MEHYMBOCTh.  KomOMHaTHBHAs
U3MEHYMBOCTh. MeHo3 W TMOJIOBOH mMpoIecCc — OCHOBA KOMOMHATHMBHONW W3MEHYHBOCTH.
MyTanmonHass M3MEH4YMBOCTh. Kiaccuukanms MyTaumii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U NpUYMHbI MyTauuid. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKHX
psAn0B B HacaeACcTBeHHON n3menunsocty H. M. BaBunosa.



BresinepHast HaCneICTBEHHOCTh U H3MEHYUBOCTD.

I'eneruka uenosexka. Kapuorun uenoseka. OCHOBHBIE METObl T'€HETHKHU 4YEJIOBEKA!
TeHEAJIOTUYECKHH, OJM3HENOBbIH, LUTOTCHETHYECKUN, OWOXUMHYECKUN, MOJEKYJISIPHO-
redetnyeckuii. CoBpeMeHHOE OmpeseNeHne IeHOTUIA. MOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUITUPOBaHUE, B TOM unciie ¢ nmomompto [T1[P-ananu3a. Hacnencreennsie 3a00seBaHms
4ejoBeKa: TeHHble Oonie3HH, OOJE3HM C HACIENCTBEHHOH MpPenpacroyiOKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. CoMaTHuecKue U reHepaTuBHble MyTauud. CTBOJOBbIC KJIETKH.
[IpuHUMIBEI  370pOBOrO  O0pasa JKWU3HH, MAMACHOCTHKH, TNPOPUIAKTHKH U JICYCHUS
reHEeTHUeCKuX  OonesHell.  MenMKO-TeHEeTHYeCKOe  KOHCYJbTHPOBAaHUE.  3HAYCHHE
MEIUIUHCKOW Te€HETHKH B MPEOOTBPALICHHMM W JICYCHUH TeHETUYEeCKUX 3a00JeBaHHUN
YeJIOBEKa.

JAemMoHcTpaUMH:

Ioptpetsr: I'. Mennens, T. Mopras, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuubl u cxempl: «MOHOTHOPHIHOE CKPEIMMBAHHE M €ro IUTOreHeTHYeCKast
OCHOBa», «3aKOH pacLIEIUIeHNUs] U ero [UTOreHeTUYecKasi OCHOBa», «3aKOH YHCTOTBI raMeTy,
«IurubpunHoe ckpemuBaHuey», «L{uTomornueckne OCHOBBI AUTHOPHIHOIO CKPEIIMBAHUSY,
«Mernos», «B3aumopnelicTBue ajueNnbHbIX TeHOB», «l'eéHeTHYeckue KapTbl pPACTeHUH,
JKUBOTHBIX U 4elloBekay, «[ eHeTuka noja», «3aKkOHOMEPHOCTH HACJIEOBaHUs, CLEIIEHHOTO
¢ mnojgom», «Kapuorunbl denoBeka M JKMBOTHBIX», «Buabl  HM3MEHUHUBOCTW»,
«Monu¢ukannoHHas U3MEHYNBOCTE», «Hacnenosanmne pesyc-dpakropa», «l'eHernka rpym
KpoBW», «MyTallMOHHas H3MEHYUBOCTbY.

Ob6opynosanne: Moaenu-amIMKamu «MoHOoruOpunHoe ckpeuruBanney, «HenomHoe
OOMUHUpOBaHUEY, «lurubpumHoe ckpemuBaHuey, «llepekpécT XpoMocoM», MUKPOCKON U
mukponpenapar «Jlpozoduna» (Hopma, MyTtauuu (OPMBI KPBUIBEB U OKPACKU Teja),
repbapuii «'opox mOCeBHOIY.

JlaGopaTopHble 1 npakTHYeCKHE PadoThI:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yJabTaTOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIUBAHMS Y IPO30QIIIBI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopunass pabora Ne 6. «M3yueHue MOMUPUKAIMOHHOW HW3MEHYUBOCTH,
MOCTPOEHNE BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOMY.

Jlabopatopuass pabora Ne 7. «AHamu3 Mytaumid y JApo30puIBl Ha TOTOBBIX
MHUKpOIpenapaTaxy.

IIpaxTrueckas padora Ne 2. «CocraBieHne U aHATN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuust oprann3moB. OCHOBBI 0HOTEXHOJIOTHH.

Cenexuus Kak Hayka U npouecc. 3apoxaeHue celeKIun U aoMecTukanus. Ydyenue H.
U. BaBuiioBa 0 LieHTpax MPOUCXOXKIACHHUS U MHOrooOpasus KyJNbTYPHBIX pacTeHHid. LIeHTpbI
MIPOUCXOXKJIEHUs JOMALTHUX KUBOTHBIX. COpT, MOpoAa, LITaMM.

CoBpeMeHHbIE METO/bI CEIEeKIIMH. MacCOBBIN 1 HHAUBUAYAIbHBINA OTOOPHI B CENIEKIIUH
pacTeHuii M kUBOTHbIX. OIleHKa OKcTepbepa. bBIM3KOPOACTBEHHOE CKpeIlUBaHHE —
uHOpunuHr. Yucras muans. CkpermnBaHue YUCThIX JHHUHA. [ ereposuc, wimm rudpugHas cuna.
HeponcteenHoe ckpemmBanue — aytOpuauar. OtnanéHHas ruOpuauzanis U €€ yCIexu.
HckyccTBeHHBIN MyTareHe3 U NOJy4eHUe MOJUILUIOUIOB. JJOCTHIKEHHUS CENIEKLUUHU PAaCTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorus kak orpacib MPOW3BOACTBA. | '€HHAas WH)KEHEpHs. JTalbl CO3AaHUs
pexomOuHanTHON JIHK m TpaHcreHHpix opranm3moB. Kierounas umxenepus. Knerounble
KYJIBTYPBIL. MUuKpOKIOHAIBHOE pPa3sMHOXKEHUE pacTeHun. Knonuposanue



BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U 3THYECKUe
npodaemsl. MO — reneTruecku MOAM(QULIINPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToptpersr: H. Y. Basunos, M. B. Muuypun, I'. /. Kapneuenko, M. @. 1BaHOB.

Tabmuubl 1 cxembl: kapra «LIeHTPBI TPOUCXOXKIEHUS] © MHOrO0Opas3ust KyJbTYPHBIX
pactenuii», «llopogpl poMamIHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHHID»,
«Otnanénnas rubpumusanus», «Pabotel akagemmnka M. @. MBanoBay, «llomuriouams»,
«O0BexTsl OnoTexHOJIOrNNY, «KiteTouHble KyIbTyphl U KIIOHUpOBaHUe», «KoHCTpyHpoBaHHe
U MIEPEHOC F€HOB, XPOMOCOMY.

Ob6opynoBanne: MyJSDKU TUIOJIOB U KOPHETUIONOB AUKUX (POPM MU KYJBTYPHBIX COPTOB
pacrennii, repdapuii «CenbCKOX035IHCTBEHHBIE PACTEHUSY.

JlaGopaTopHble 1 npakTHYeCKHE PadOThHI:

Jxckypeust «OCHOBHbIE METOABI M JOCTIDKEHHSI CEJIEKLIMU PACTeHUH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLHUIO, TUIEMEHHYIO (DepMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEINIMYHOE
XO03SICTBO, J1a0OPaTOPHIO arpOyHUBEPCUTETA UJIH HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IposronuoHHAs1 OHOIOTHS.

IIpenmnocbutki BO3HUKHOBEHUS HBOJIFOLMOHHONW TEOPHH. DBOIOLMOHHAS TEOPHS U €€
MecTo B OnoJiornu. BiusiHue 3BONMOLIMOHHON TEOPUH Ha pa3BUTHE OUOJIOTHH U IPYTUX HAYK.

CunerenbcTBa >BOSMIOLUH. [laneoHTONOrHYECKHE: MOCIENOBATEIBHOCTD IOSBICHUS
BUIOB B TAJEOHTOJOIHMYECKON JIETONMHUCH, mepexomHsle (opmbl. buoreorpapuueckue:
CXOACTBO U paznuune payH u Giop MaTeprKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOICTBA M PA3IHYMs SMOPHOHOB Pa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMHUYECKHE. TOMOJIOTUYHBIE, AHAJOTHYHbIC, PYAUMEHTAPHBIE OPTaHBI,
aTaBU3Mbl. MOJIEKyJIIpHO-OMOXUMHUYECKHE. CXOJICTBO MEXAaHU3MOB HACHEICTBEHHOCTH U
OCHOBHBIX META0OJUYECKUX MyTEH Y BCEX OPraHU3MOB.

OsomounonHass Teopuss Y. Jlapeuna. Ilpeanochuiku BO3HHUKHOBEHHS JapBHHHU3MA.
JBWKylIue CHibl 3BOMIOUMK BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TpU
OTrPaHUYEHHOCTH pPECypCOB, HEONpenenéHHas W3MEHYHUBOCTh, OOpp0a 3a CyIIEeCTBOBAHMUE,
€CTeCTBEHHBIH 0TOOD).

Cunternyeckas Teopust s3Bosmonnu (CT) 1 €€ OCHOBHBIE MOJIOKEHHS.

Muxkpossomtorus. [Tomynsanus kak eIMHULA BUAA U 3BOJTIOLHH.

JABmkyuiue cuibl ((paxTopel) SBOJIOLUH BUOB B Ipupoae. MyTallMOHHBINA MPOLIECC U
KOMOWHATHBHAS W3MEHUYMBOCTb. llomynsLnoHHBIE BONHBI U Apelid reHoB. M3zomsauus u
MUTPALIUSL.

EcrectBenHsbiii oTO0p — HampaBisrOIni paxTop 3BOSEOLHH. POPMBI €CTECTBEHHOTO
otdopa.

[IpucrnocobneHHOCTh ~ OPraHW3MOB  Kak  pe3yjbrar  sBomouud.  [Ipumepsl
npucnocodIeHnii y opranu3MoB. ApoMop(o3bl 1 HANOAANTALNH.

Bun u Bunoobpasosanme. Kpurepun Bupma. OcHOBHblE (QOpMBI BHIOOOPA30BAHMA:
reorpaduueckoe, SKOJIOrHIECKOe.

Makpossosrorusi. @opMbl 3BOMOLNH: (pryieTHYECKast, AMBEPTEHTHAsT, KOHBEPTCHTHAS,
napauienbHas. HeoOpaTuMocTh 3BOTIOIHH.

[IpoucxokneHne OT  HECHEUMAJIM3MPOBAHHBIX  INpenkoB.  lIporpeccupyrommas
crienMaIn3anys. AJanTUBHAS PagHaLUs.
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JAemMoHcTpauMu:

IToprperer: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
Iexxens, ©. Mromnep, A. H. Cesepuos.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4Yeckoro Mupa Ha 3emie», «3apOIbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®Popmbl OOpbOBI 3a CyIIECTBOBAHHEY,
«EcrecTBeHHbIil  0TOOp», «MHOroodpasue copToB pacTeHHi», «MHOroobpasue mopoxa
KUBOTHBIX»,  «[lomymsiumm»,  «MyTauMoHHasT  WU3MEHYHBOCTB»,  «ApoMopdo3bDy,
«Unuoananrauuny, «O0mast nerenepans», «J[Bmwkymue cubl 3Bojronmmy, «Kapra-cxema
mapuipyta nytemectsus Y. [lapsuna», «boprba 3a cymecroBanuey, «IIpucrnocodieHHOCTD
opranusMoBy, «I eorpaduyeckoe BUIOOOpA3OBAHIE», « DKOIOTHIECKOE BUIOOOPa30BAHUEY.

OOGopynoBaHue: KOJUIEKLUST HACEKOMBIX C PAa3JIMYHBIMH TUIIAMH OKPAacKH, HaOOp
TUTOZIOB M CeMSTH, KoJuteKLus «IIpruMepsl 3aIUTHBIX MPUCIIOCOONIEHHH Y JKUBOTHBIX)», MOJEINb
«OCHOBHBIE HANpPaBJICHUS 3BONIIOLUN», 00BbEMHas Monenb «CTpOeHHE TOJIOBHOIO MO3Tra
MO3BOHOYHBIXY.

buoreorpaduueckast kapra mupa, KOIeKus «@DPOpMbl COXPAHHOCTH HMCKOMAEMbIX
JKUBOTHBIX M pacTeHuit», Mopenp anmiuukauus «Ilepekpéct Xpomocom», BIaKHbIE
npenapatel «Pa3BuTHe HacekoMoro», «Passurue Jsarymkny, Mukpomnpenapatr «Jposoduma»
(HOpMa, MyTanmu (OPMBI KPBUIBEB U OKPACKH TEJA).

JlaGopaTopHble 1 npakTHYeCKHE PaboThI:

JlaboparopHas padota Ne 1. «CpaBHEHHE BHIOB 11O MOP(HOIIOTHIECKOMY KPUTEPHIO».

JlaboparopHass pabora Ne 2. «OmnmcaHue nPHUCTIOCOONEHHOCTH OpraHM3Ma U eé
OTHOCHUTENILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE )KH3HHU Ha 3emJie.

JloHayuHble NpEACTaBJ€HMs O 3apoXAeHMH OSku3HM. HayuHble rumnoresbl
BO3HUKHOBEHHUSl JKU3HM Ha 3emuie. aOMOreHe3 M MaHCHEePMEsl. XWUMHYECKas 3BOJIFOLIUSL.
AOWOTeHHBI CHHTE3 OPraHMYeCKHX BEIIECTB W3 HEOPTaHMYECKHX. JKCIIEPHUMEHTAIbHOE
MOATBEPKIEHHE XUMHUECKONW »BOSMOLMH. HadanmpHble 3Tambl OMOJOTHYECKOH 3BOJIOLHH.
I'mmoresa PHK-mmpa. @opmupoBaHne MeMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE
nporokieTku. IlepBrle kieTku U ux 3BoMoLUs. POpMHUPOBAaHHE OCHOBHBIX TPYII KUBBIX
OpPraHU3MOB.

Pazputne >xm3uu Ha 3emse mo spam u nepuogam. Karapxeit. Apxedckas u
npoTepo3okickasi 3pbl. Ilaneosolickas 3pa U €€ Tmepuoabl: KeMOPUNMCKHIA, OPAOBHUKCKUH,
CUJIyPUHCKUH, T€BOHCKUHN, KAMEHHOYTOJIbHBIN, TEPMCKUI.

Meso301cKast 3pa U €€ nepuoAbl: TPUACOBBIH, FOPCKUN, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoAbl: NajJeOreHOBbIN, HEOT€HOBbIN, AaHTPOIIOTE€HOBBIN.

XapakTepuCcTUKa KJIMMaTa U reoIorMueckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLIUN
PAaCTUTENBHOIO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u >KUBOTHBIX. IlosiBIeHue,
pacuBeT U BIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa  OpraHu4eckoro Mupa Kak  OTpaxkeHue 3Bomonud. (OCHOBHbIE
CHUCTeMaTHYeCKHe IPYIIbl OPraHU3MOB.

OBoJtoLMs 4eloBeKka. AHTPOMOJOrHMs Kak Hayka. Pa3BuTue mpenctaBieHUNd O
MIPOUCXOXKIEHUN ueJioBeka. Meroarpl u3yueHus aHrtponoredesa. CxonacTsa M pazinyus
4eJloBeKa U )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHHNE YEIOBEKa.

Hewkymme cuibl ((akTopsl) aHTpomoreHesa. HaciencrBeHHas W3MEHYHMBOCTh U
ectrecTBeHHbIH 0TOOp. OOmmecTBeHHbII 00pa3 »KWU3HH, W3TOTOBJICHUE OPYIUH Tpyaa,
MBILLJIEHHE, peUb.
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OcHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAJONUTEkH, YeaoBek yMenbli,
Yenosek mnpsamoxopsamuii, Yenosexk Heannepranbckuil, Yemosek pasymueni. Haxonkxu
HCKOMAEMBbIX OCTAaTKOB, BpeMs CYLIECTBOBAHMs, OOJIACTh pPACIPOCTPAHEHMs, OOBEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHS.

Uenoseueckre pacbl. OCHOBHBIE OOJIBIINE PACH: €BPOIIEOUIHAs (€BPA3HIACKast), HErpo-
aBCTpasioniHasi (PKBATOpPHAJbHAs), MOHTOJIONAHAs (a3MaTCKO-aMepUKaHCKasi). YUepTsl
NPUCTIOCOOICHHOCTH TPEACTABUTENEH YEJNOBEUECKUX pPaC K YCIOBHAM CYIIECTBOBAHMS.
Enuncrso yenoseueckux pac. Kpurtuka pacuszma.

AemMoHCcTpAUMH:

[MopTpersr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. Hapsun.

Tabmuubl u  cxembl: «Bo3HukHOBeHue CoOJHEYHOM cuCTeMbl», «Pa3BuTHe
opraHuueckoro mupa», «PacrurenpHas kierka», «KusorHas kierka», «IIpokapuoruueckas
KkJeTka», «CoBpeMeHHasi CUCTEMa OPraHMYecKOro Mupa», «CpaBHeHHEe aHATOMUYECKUX 4epT
CTPOGHHS  YelOBeKa M 4YelOBeKoOOpa3HbIX  00e3bsiH»,  «OCHOBHbIE — MecTa
NaJEOHTOJOTHYECKMX HAaXOAOK IPENKOB COBPEMEHHOIO uejoBekay, «JlpeBHeilne moamn»,
«/Ipesnue monmn», «Ilepseie COBpeMEHHBIE JIIOAW», «HenoBeueckue pachbh).

Obopynosanne: mysioku  «l[IpoucxokaeHrne uejgoBeka» (OFOCTbI aBCTPAJIOMUTEKA,
NMUTEKAHTPOIA, HEAaHAEPTAIblla, KPOMAaHbOHIA), CJIEMKH WM HU300paKeHHs KaMEHHBIX
OpyZauil mepBOOBITHOTO YesloBeKa (KaMHU-4OMIEPHl, pyousa, ckpebia), reOXpOHOIOrnIecKast
Tabsiuna, KoeKust «@opMbl COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTEHUID.

JlaGopaTopHble H npakTHYeCKHE PadoThI:

[Mpaktuueckas padbora Ne 1. «M3ydeHne UCKOMAEMBIX OCTATKOB PACTeHUIN U KUBOTHBIX
B KOJUIEKLIMSIX ).

DKCKypcusi «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIN
WA KPAaeBEIYECKUI My3eii).

Tema 3. Opranu3mbl 4 OKpPY:KAWIIAs cpeaa.

Oxonorus Kak Hayka. 3aJadd U pasjeibl 3KOJOTHH. MeTonbl 3KOJOTHMYECKHX
UCCJIEIOBAHUM. DKOJOTHYECKOe MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl  oOWTaHMsT OpraHU3MOB: BOXHAs, HA3€MHO-BO3MAYyINHAS, IMOYBEHHAS,
BHYTPUOPraHU3MEHHAs!.

Oxonornyeckue pakropsl. Knaccudukanus skosoruueckux HakTopoB: abMoTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JIeliCTBHE SKOIOTHIECKUX (PAKTOPOB HA OPTraHU3MBL.

Abuornueckue (akTOPBL  CBET, TEMIIEpPaTypa, BIAKHOCTb. DoTONEepHOAN3M.
[Ipucnocobnennst OpraHU3MOB K JelcTBHIO abmoThueckux (akropoB. buonornyeckue
PUTMBL

buornueckne Qaxktopel. Buabl OHMOTHYECKHMX B3aMMONEHCTBHH: KOHKYPEHIHS,
XUIIHUYECTBO, cuMOn0o3 u ero ¢opmel. [lapasurusMm, Koomepauus, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIM3M, HEWTpasu3M. 3Ha4YCHHE
OMOTHYECKUX  B3aMMONEHCTBHHA Ul  CYIIECTBOBAHUS OPTaHU3MOB B  NPHUPOAHBIX
coodiiecTBax.

DKONOrHYeCcKUe XapakTepUCTUKHU MOMyssiuu. OCHOBHBbIE MOKa3aTeNu IMOMYJSALUU:
YUCJIEHHOCTb, IUIOTHOCTb, POXKAA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTH MOMYJISILUY U €€ peryJisius.

AemMoHcTpauMu:

Ioptpetsr: A. I'ymbonbar, K. @. Pynee, 3. I'ekkens.
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Tabmuubt u cxemsl: kapta «lIpupomHere 30HBI 3emim», «Cpenbl oOHTaHUS
opranusmoBy, «®oronepuoausm», «llonynanun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nonysiuy nHQy30pun-Tyhenpkuy, «[Iumessre nemnm.

JlaGopaTopHble 1 npakTHYeCKHE PadOThI:

JlaboparopHas pabora Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHHUI U3 Pa3HbIX
MECT OOUTAHHS».

JlaboparopHas padora Ne 4. «BiusiHUe CBETa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

IIpakTrueckass pabora Ne 2. «[lomcyér mNIOTHOCTH MOMYJSIUA Pa3HbIX BHAOB

PacTEeHUI.
Tema 4. CoolmiecTBa U 3K0J0rHYeCKHE CHCTEMBbI.
CoobmectBo opranusmoB — Owuomeno3. CTpykTypsl OHWOIEHO3a: BHAOBaf,

NPOCTpPaHCTBEHHas, Tpoduueckas (nmumesas). Bugsl-nomuHanTel. CBsi3u B OHOIIEHO3E.

Dxonoruueckue cucteMnl (3kocuctemsl). IlonAaTHe 00 3kocucTeMe M OMOreoeHose.
QOyHKIMOHANBHBIE KOMIIOHEHTbl 3KOCHUCTEMBI. MPOAYLEHTHI, KOHCYMEHTBI, PEXyLEHTHL
KpyroBopoT BemecTs M MOTOK 3HEPTUU B 3KochcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lmmesrple mermn u cetd. OCHOBHBIE TOKa3aTeNH SKOCHCTEMBI. Onomacca,
NPOAYKIHs. DKOJOTHUECKHEe MHUPAMHIbL MPOAYKLIHUHU, YHUCICHHOCTH, Omomaccel. CBoiicTBa
3KOCHCTEM: YCTOMYMBOCTD, CaMOperyJysinus, pa3puTtie. CyKUIecCus.

IIpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI O3Ep M peK. DKocHucTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOTeHHBIE 3KOCUCTEMBI. ATpo3KOocHCTEMBI. Y pOoskocucTeMbl. buonormueckoe u
XO035IICTBEHHOE 3HAUEHUE arpOIKOCHCTEM B YPOOIKOCHCTEM.

buopasnoobpasue  kak  Qaxtop  ycroiiumBoctm  sKocucTteM.  CoxpaHeHHe
Ouonorn4eckoro pasHoodpasus Ha 3emie.

Yuenne B. . Bepuanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouochepsr.
’Kusoe BemectBo u ero ¢pynkmu. OcoberHocTn Onocheps! Kak riodasbHONR HKOCHCTEMBI.
JluHamMuueckoe paBHOBecHe u oOpaTHasi CBsi3b B Onocgepe.

KpyroBopoTs! BemecTB U OMOr€OXUMHYECKHE LIUKIBI 3JIEMEHTOB (yIiepona, a3oTa).
3oHanpHOCTL Orocheprl. OCHOBHBIE OMOMBI CYIIH.

UenoseuectBo B Omocdepe 3emiu. AHTPONOTreHHbIE H3MEHEHUsT B Owuocdepe.
I'mobanbHbIe HK0NOrHYECKHUE IPOOTIEMBL.

CocymecrBoBanue npuponsl u yenoseuectsa. CoxpaHeHne OunopazHooOpasusi Kak
OocHOBa ycTtolunBocTH Ounochepsl. OCHOBa pPAaLMOHATIBHOIO YIPABICHUS NPUPOIHBIMU
pecypcamu U UX UCTONb30BaHue. JIOCTHIKEHHSI OMOIOTMH U OXpaHa MPUPOABL.

JdemMoHcTpauMu:

IToptpeter: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepaanckuii.

Tabmuuer u  cxembl: «llumesbie 1enm», «BUOLIEHO3: COCTaB U CTPYKTypay,
«I[Ipuponubie coobmectBa», «Llenn nutaHus», «IKoJgoruueckas nupamunay, «buocdepa u
4eNoBeKk», «IKOCHCTEMa LIMPOKOJUCTBEHHOrO Jieca», «IJKOCHCTEMa XBOMHOIO Jiecay,
«buouenoz BomoéMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbBIE BO3IEICTBUS Ha
npupony», «BaxxHelne UCTOYHUKM 3arpsA3HEHMs] BO3AyXa U IPYHTOBBIX BOA», «IlouBa —
BaXkKHEHIIass cocraBisromas Ouocdeprr», «Paktopbl nmerpamanuu 1mous», «llapHUKOBBIN
spdexT», «DakTophl pamMOAKTUBHOrO 3arpsisHeHust Ouocdepbr», «OOmas CcTpykTypa
ouocheprr», «Pacnpocrtpanenue xu3HH B Ouochepey, «O30HOBBI 3KpaH Ouochepun»,
«Kpyrosopot yrinepona B 6uochepe», «KpyroBopor a3ora B mpupoae».

ObGopynosaamne:  Mopmenb-anmuukanust — «Tunmuunble  OMOLEHO3b»,  repbapuit
«PactutenpHbie  coobOmiecTBa», kojutekumn «buoneHo3», «Bpenurenun  BaKHEHIINX
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CEJIbCKOXO3SICTBEHHBIX  KYJBTYp», TepOapuu ¥ KOJUIEKLMH pPACTeHHH W JKUBOTHBIX,
NpUHAJIeKAINEe K pa3HbIM JKOJOTMUECKMM TIpynmnaM onHoro Buaa, KpacHas kHura
Poccmiickoii ®enepauny, u300pakeHHs] OXpPAHSEMBbIX BHUAOB pACTEHHH W JKUBOTHBIX.
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IVTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTHN HA
BFA30BOM YPOBHE CPEJIHEI'O OBIIET'O OBPA30OBAHUA

Cormacto @I'OC COO, ycraHaBiamBarOTCs TpeOOBaHHMA K pe3yJbTaTaM OCBOSHHS
00y4arOIHUMHUCS TPOTPaMM CPEIHEro odIero o0pa3oBaHus: JMYHOCTHBIM, METAPEAMETHBIM
U NPCAMETHDBIM.

JIMUHOCTHBIE PE3YJBbTATHI

B crpykType NTUYHOCTHBIX PE3yJbTATOB OCBOCHUs mpeamera «buosorus» BblaeNeHbI
CIIEAYIOIINE COCTABJBIIOIINE. OCO3HAaHWE OOy4YaroIIMMUCS POCCHUHCKON TpakmaHCKOU
HUIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH M CaMOOMPENEIEHUIO,
HAJTMYUE MOTHBAIMH K OOyYeHUI0 OWONIOTHMH, LIEJCHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeXKIOeHU JIMYHOCTH Ha OCHOBE KIIFOYEBBIX I[EHHOCTEH W HCTOPUYECKHUX TPaaUuLIUAN
pa3BuTHA  OHMOJNOrMYECKOro 3HAHWS, TOTOBHOCTH MW  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATbCSI B CBOEH JAEITENBHOCTU IIEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAMH,
NPUCYIIUMU ~ CUCTEMe  OHOJIOTHYeCKOro  OOpa3OBaHUs, HAJU4YUE  IKOJOTHYECKOTO
MPABOCO3HAHUS, CIIOCOOHOCTH CTABUTh IIEJIU U CTPOUTD KU3HEHHBIE TJIAHbI.

JluuHOCTHBIEC PE3yNbTaThl OCBOEHUS MpeaMeTa «bHonorus» NOCTUrarOTCs B €AMHCTBE
y4eOHOM M BOCITUTATENILHOM JIESITEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MTPUHSATHIMHU
B 00IIeCTBE MPaBWIAMHA U HOPMAaMH TIOBEJIEHUS U CITOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHHUSI U CAMOPA3BUTHS, PA3BUTHsI BHYTPEHHEH MO3ULIUU JINYHOCTH, TATPUOTU3MA,
YBQXKEHUSI K 3aKOHY U MPABOIOPSIIKY, YEJIOBEKY TPyAa U CTapIIEMy MOKOJEHUIO, B3aUMHOTO
YBAXKEHUs, OEPeKHOTO OTHOIIEHUS K  KYJBTYPHOMY HACJACOUI0 U TPATULUSAM
MHOTOHAaLMOHAJIBLHOTO Hapoaa Pocculickoint @eaepanuu, NIpupoae U OKPY KaroLIen cpeae.

JIMdHOCTHBIE PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «BHOJOTHSY» MOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTh OOYHAIOLINXCS PYKOBOACTBOBATLCS CPOPMHUPOBAHHON
BHYTPEHHEH MO3MLMEN JUYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTALMWN, MNO3UTHUBHBIX
BHYTPEHHUX YyOEXKNEeHUN, COOTBETCTBYIOUIMX TPATUIIMOHHBIM [EHHOCTAM POCCUHCKOTO
ofmecTBa, paCIIMPEHUE KIU3HEHHOTO OMbITA U OMBITA ASSITEIbHOCTH B MPOLECCE PeaTn3aluu
OCHOBHBIX HaIpaBJICHUH BOCIUTATENBHON AEATEIbHOCTH, B TOM YHCJIE€ B YACTU:

1) rpaskaaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKONH TMO3UIMKM OOYyYaromerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOro 00IIecTBa,

OCO3HAHHWE CBOWX KOHCTHUTYIHOHHBIX MpaB U OOSI3aHHOCTEW, YBaXKCHHE 3aKOHA U
MPaBOMOPSIIKA,

TOTOBHOCTb K COBMECTHOW TBOPYECKOW MAESITENbHOCTH TPU CO3MAHUU yUeOHBIX
MPOEKTOB, pPEUIEHUH Y4YeOHBIX W IMO3HABATEIbHBIX 3a7a4, BBITIOJHEHUH OWOJOTMYECKUX
SKCMIEPUMEHTOB;

CrOCOOHOCTh  OTpeAeNsiTh COOCTBEHHYIO TO3UIUIO IO OTHOIICHHID K SIBJICHUSIM
COBPEMEHHOW JKU3HU U OOBSICHSITH €€;

yMEHHE VYUTBhIBATb B CBOUX JCUCTBHSIX HEOOXOMUMOCTh KOHCTPYKTHBHOTO
B3aMMOICHCTBUSl JIIOACH C Pa3sHBIMH YOSKISCHUSMHU, KYJIBTYPHBIMH LEHHOCTSMH U
COLIHAJTbHBIM TOJIOKEHUEM;
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TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHMS Y4YEOHBIX,
MO3HABATENbHbIX M MCCIENOBATENbCKUX 3a/ad, YBaKUTENIbHOIO OTHOLIEHUS K MHEHMIO
OIITOHEHTOB MPH OOCYKAEHUHU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COAEPIKAHUS,

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NS TEIbHOCTH,

2) NaTPHOTHYECKOr0 BOCIIUTAHHS:

c(OPMUPOBAHHOCTh ~ POCCHICKON  TPaKMAaHCKOH HWASHTHMYHOCTH, MATPUOTH3MA,
yBaXXEHUs] K CBOEMY HapoAay, UyBCTBAa OTBETCTBEHHOCTH mepen PoauHOlN, ropaoctu 3a cBoi
Kpaii, cBOX0 PonuHy, CBOH SI3bIK U KyJBTYPY, IPOILIIOE U HACTOSALIEE MHOTOHALIMOHAJIBHOTO
Hapoaa Poccuu,

[IEHHOCTHOE OTHOIICHWE K TMPUPOAHOMY HACJIENUI0 W TaMIATHHKAM TPHUPOABL,
noctukeHusiM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE,

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHHCKMX Y4YEHBIX B CTAHOBJICHHE U Pa3BHTHE
OWoNIOTNY, TIOHUMAHUSl 3HA4YeHUs] OWOJIOTMH B TO3HAHUU 3aKOHOB MPUPOIBL, B JKH3HH
YeJI0OBEKa U COBPEMEHHOIO O0IIeCTBa,

uaeiiHass yOEKIEHHOCTb, TOTOBHOCTb K CiyXeHHr0 U 3amure (OteuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHHS:

OCO3HAaHHUE AYXOBHBIX LICHHOCTEN POCCUICKOrO HApoOa,

c(pOPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHIECKOTO TIOBEICHNS,

CIIOCOOHOCTh ~ OLIGHUBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE  PELICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOECHUE YCTOHUUBOTO OyAYLIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pPOJUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHOW >KM3HU B COOTBETCTBUM C TPAIAULUSMH
HapoaoB Poccuy,

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIOUYas OSCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHHIA,

MOHUMAHNE 3MOIIMOHAJIBHOTO BO3ICUCTBUS JKUBOM MPUPOBI U €€ [IEHHOCTH,

FOTOBHOCTb K CAMOBBIPAYKEHHUIO B PAa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE TMPOSIBIISTH
KayecTBa TBOPUECKOH JINYHOCTH,;

S5) d¢wusnueckoro BocnuTaHusi, (POPMHUPOBAHUSI KYJABTYPbI 3I0pPOBbSi H
3MOLMOHAIBHOIO 0J1aronoJyyusi:

NMOHVMAaHWe W pealu3alus 370pOBOro W 0Oe3omacHOro odpasa >Ku3HH (310pOBOE
MUTaHue, COOJII0IEHNE TMTHEHUYECKIX MPABUJI U HOPM, COATAHCUPOBAHHBINA PEKUM 3aHSATHH
U OTAbIXa, peryjsipHas (Qusudeckass aKkTUBHOCTB), OEpPeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUS] K COOCTBEHHOMY (PU3MYECKOMY U IICUXHYECKOMY 3/10POBBIO;

NOHMMAaHHE LEHHOCTH TPaBWJI HMHAMBUAYAJIBHOTO W KOJUIEKTHBHOTO 0O€30MacHOTro
MOBEACHUS B CUTYALUsX, YTPOXKAIOIIUX 3OPOBBIO U )KU3HU JIFOAEH;

OCO3HAHUE TIOCJIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIMEK (yIoTpeOIeHUsT aIKOroJis,
HApKOTHKOB, KypEeHHsI);

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTE€PCTBa, TPYAOII0OHE;

FOTOBHOCTh K aKTUBHOH  JEITENBbHOCTH TEXHOJOTMYECKOH U COLMaIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHULIMHUPOBATD, IIAHUPOBATh M CAMOCTOSITEIIbHO BBITIOJHATD
TaKyIO AEsITeNIbHOCTD;
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UHTEPEC K pa3InyHbIM chepam npodecCHOHANTBHON eI TeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BBHIOOP Oynymieid npodeccun M peajn30BBIBATH COOCTBEHHBIE JKM3HEHHBIC
TUTAHBL,

TOTOBHOCTD U CIIOCOOHOCTH K 0OPa30BaHMIO U CAaMOOOPA30BAHHIO HA MPOTSIKEHUH BCEH
KU3HH,

7) 3KOJIOrHYeCKOro BOCIIUTAHUS:

SKOJIOTUYECKH LIeIecooOpa3HOe OTHOIIEHHE K MPUPONe KaK HMCTOYHHUKY JKM3HH Ha
3emJie, OCHOBE €€ CyIeCTBOBAHMUS,

MOBBIIIEHHE YPOBHS SKOJOTMYECKON KYJBTYpbl: MPHOOPETEHUE OMbITA TUIAHHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX ITOCJIEICTBUH IS OKPY KAIOLIEH CPebl;

OCO3HAHHE TJI00ATILHOTO XapaKTepa SKOJOrHYECKUX MPoOiIeM U MyTel UX PeLIeHNS,

CHOCOOHOCTP HCIOJIb30BaTh NpHOOpeTaeMble NMPH U3YYEHHH OHOJOrMU 3HAHUS U
YMEHHUSI TIPH peIleHuH NpoOJeM, CBA3aHHBIX C PALHOHAIBHBIM MPHPOIONOIb30BAHUEM
(cobnroneHne mpaBuII MOBENEHHS B IPUPOJIE, HAMPABICHHBIX HA COXPAHEHHE PAaBHOBECHUS B
SKOCUCTEMAX, OXPAaHY BUIOB, SKOCHCTEM, OHochepsl),

AKTUBHOE HETPUSTHE NEHCTBUMN, MPUHOCIINNUX BPEA OKPY KAIOIIEH MPUPONHON cpene,
yMEHHe NPOTHO3UPOBATH HeOIaronpusITHeIC JKOJIOTHYECKHE MOCJIECTBHS
MPEeANPUHUMAEMBIX AEHCTBUN U MPENOTBPALIATD UX;

HAJIMYHE PAa3BUTOIO HKOJIOTHUECKOTO MBIIIJICHUS, SKOJIOTHUECKON KYJIBTYpbI, OIbITA
AESITEIbHOCTH  3KOJIOTHYECKONW HAINpPaBJIEHHOCTH, YMEHHsS pPyKOBOACTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHHMKATUBHOW M COLIMAJIBHON IMPAKTHKE, TOTOBHOCTH K YYACTHIO B
MPAKTUYECKOH NeATeNIbHOCTH HKOJIOTMYECKOH HAMPaBICHHOCTH,

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIErO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKu W OOIIECTBEHHOH MPAaKTHKH, OCHOBAHHOTO HAa JHAJOre KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHHE SI3bIKOBOH W  YHMTATENIbCKOW  KYJBTYpbl Kak CpencTBa
B3aUMOJIEHCTBHS MEXKY JIFOIbMU U ITO3HAHUS MUPA,

NOHMMAaHHEe CrieU(UKN OUOIOTHN KaK HAayKH, OCO3HAHMS €€ poJiu B (POPMHPOBAHUU
pPALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAHMM LEJOCTHOTO MpEACTaBieHus 00
OKpPY’KaroIleM MHpEe KaKk O eIWHCTBE NPUPOXbI, 4YeJOoBeKa M O0OILIecTBa, B IO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH U peleHn: MpodieM COXpaHEHHsI TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTP B  3HAYUMOCTH OHOJOTMHM [JIsI COBPEMEHHOW  IMBHJIM3ALNH:
o0ecrieueHHss HOBOTO YPOBHS  Pa3BUTHUS ~ MENULMHBI, CO3JAHUE TMEPCIEKTHBHBIX
OMOTEXHOJIOTHH, CLIOCOOHBIX PeIlaTh PECYPCHbIE MPOOIEMBI Pa3BUTHSI YEJIOBEUECTBA, TTOUCKA
nmyTel BhIXOJAAa W3 TJIOOAJTBHBIX OKOJIOTMYECKHX MpodjeM u obecredeHHsl Tepexona K
yCTOMYMBOMY Ppa3BHTHIO, PALMOHAJIBHOMY HCIIOJNIb30BAHHUIO TPHPOIAHBIX PECYPCOB U
(OPMHUPOBAHHIO HOBBIX CTAHAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B TOJYYEHHUH OHOJIOTHUYECKHUX 3HAHWUA B LEJAX IOBBIIICHUS
o0meit  KyJbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  HacTH
(YHKIMOHAIBHON TPAMOTHOCTH O0yHaroImuXcst, OPMHUPYEMOH MPU U3yUeHUH OMOJIOTHY;

NOHMMAHHE CYIIHOCTH METOMOB TO3HAHUs, WUCIONb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CHOCOOHOCTH HCIOJIB30BATh IMOJIyYaeMble 3HAHUS Ui aHauu3a U OOBACHEHHs SIBJICHUIN
OKPY’KaIOIIero MUpa M MPOUCXOISIIINUX B HEM HU3MEHEHUH, YMEHHE NenaTb 0OOCHOBAaHHBIE
3aKJFOYEHHs] Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOLINXCS MAHHBIX C LEJbI0 MOJYYSHHUs
TOCTOBEPHBIX BBIBOAOB,;
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CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui PELIeHUs
HpO6J’I€M B PC€aJIbHBIX JKU3HCHHDBIX CUTYALIUAX,

OCO3HAHHE LIEHHOCTH HAYYHOH NESITEbHOCTH, TOTOBHOCTb OCYLIECTBIISATh MPOECKTHYIO
U UCCIIEAOBATENLCKYIO AEATENBHOCT HHIUBUAYAJILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENpPEPBIBHOMY OOpa3OBaHHMIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUHA 10 OHOJOTMM B COOTBETCTBUHM C >KM3HEHHBIMHU
nOTPEeOHOCTSIMIL.

METANPEIMETHBIE PE3YJIBbTATHI

MertanpenMeTHbIe pe3yJIbTaThl OCBOSHUS yueOHOTo npenMeTa « BHoIorisy BKIFOYAIOT:
3HauuMble Ui (POPMHUPOBAHUS MHPOBO33PEHHST OOYHAOIIMXCS MEKIUCIUIIMHAPHBIE
(MexnpeaMeTHbie) OOLIeHAyYHbIe TIOHATHS, OTPAKAIOIIHNE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U CIIEU(PHUKY METOIOB MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEPrHsl, IBJICHUE, POLECC, CUCTEMa, HAYYHbIN (PaKT, MPUHLIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, WCCIEAOBAaHUE, HAOMONEHUE, HW3MEpEHHe, OSKCIEPUMEHT M APYTHX),
yYHHUBEpCaJIbHbIE yieOHbIe NeHCTBUS (IIO3HABATENbHbBIC, KOMMYHHKATUBHBIC, PETYIIATUBHBIC),
obecneunBaromne  popmupoBaHue  (YHKIUMOHAJIBHOW TIPaMOTHOCTH U COLMAJIbHOU
KOMIIETEHIIMH O0YyYaroIuXcs, CIIOCOOHOCTh OOYyYaroIUXCs HCIONb30BaTh OCBOEHHBIC
MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAIbHBIC YUeOHbIE NEHCTBHSA B
MO3HABATEJbHON U COLIMAIBHON MPAKTHKE.

MertanpenMeTHble pe3yabTaThl OCBOSHUS MPOrPaMMBbl cpenHero obuiero odpa3oBaHus
TOJDKHBI OTPaKATh:

OBiaseHne YHHBEpPCAIBHBIMH YYeOHBIMH MO3HABATEIbLHBIMH A€l CTBHSIMH:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M AKTYaJIH3HPOBATh MpOoOJIEeMy, pacCMaTpuBaTh €&
BCECTOPOHHE;

UCTIONB30BaTh MPU OCBOEHUM 3HAHMN TMPHEMBI JIOTUMECKOTO MBIIIJICHUS (aHAN3a,
CHHTE3a, CPaBHEHUs, Kiaccupukaimu, oO0OILIEHUs), PACKPBIBATH CMBICT OHOJOTHYECKUX
NOHATUHI (BBIIETSITH WX XapakTepHbIE TPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTHMHU
MOHSATHUSIMH);

OTIPeNeNATh LEeNU AESITeIbHOCTH, 3a7aBas MapaMmeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTAThl IEATEIbHOCTH C ITOCTABICHHBIMHU LIEJISIMUY,

UCTIONIB30BaTh OMOJIOTHYECKUE TOHSTHSA Ul OOBACHEHHs! (DAKTOB M SIBICHHH KUBOH
IPUPOIBL,

CTPOHUTDH JIOTHUYECKHE PacCyXIeHHUsl (MHOYKTUBHBIC, AEOYKTHUBHBbIC, IO AaHAJOTHH),
BbIABJIATD  3aKOHOMEPHOCTH M TNPOTHBOPEYUs] B  PACCMATPHBAEMBbIX  SIBJICHUSX,
(bopMyIHPOBATH BBIBOABI M 3aKIFOUSHHS,

NPUMEHSTh CXEMHO-MOJIENIbHbBIE CPEACTBA Ul MIPEACTABICHHS CYIECTBEHHBIX CBs3eH
U OTHOIIEHUH B HM3y4aeMbIX OHOJOrMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUIl Pa3HOro
poza, BEISIBICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIAH peIeHus: npodJeMbl C YYETOM aHAIM3a HMEOIIUXCS
MaTepHaJbHBIX 1 HEMATEPHUAIBbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTD, OLEHHBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKH MOCIENCTBUI NeSTEIbHOCTH;

KOOPAWHHUPOBATh W BBINOJHATH PadoTy B YCIOBHSIX PEAJBbHOrO, BUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/IECHCTBYS,
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pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHUH KI3HEHHBIX POOiIeM.
2) 0a30BbIe HCCJIEI0BATEIbCKHE JeHCTBHS:

BJIANETh HABBIKAMH y4e€OHO-MCCIENOBATEIBCKOW M TPOEKTHOH IEATEIbHOCTH,
HAaBBIKAMH Pa3pelIeHHusi MpoOJeM, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOUCKY METOAOB pELICHUs TNPAKTUYECKHUX 3a7ad, NPUMEHEHHIO PAa3JInYHBIX METONOB
NIO3HAHUS,

UCTIOJIB30BATh PA3JIMYHbIC BHIBI JESTEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTanny, Mpeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYalUsAX, B TOM YHCJIE TIPU
CO3M1aHUM yUeOHBIX U COLIMAIIbHBIX MTPOEKTOB;

dopMupoBaTh HAYYHBI THUI MBIIJICHUS, BIIQJAETh HAYYHOH TEPMHUHOJOTHEH,
KJIFOYEBBIMH MTOHATUSIMU U METOAAMU,

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 337]a4U B OOPAa30BATEIbHOM AESITEILHOCTH U
JKU3HEHHBIX CHTYaLUsX;

BBIABJIATD MPUYMHHO-CJICICTBEHHBIC CBS3M M aKTYaJH3UpPOBATh 3a/ady, BBIIBUTATH
THIOTE3y €€ peIleHUs, HaXOAWTb apryMEHTHI JJISI JIOKA3aTeJbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHNUS,

aHATM3UPOBAaTh IMOJNYYEHHbIE B XONE€ PEIIEHHUs 3aJadd pe3yJIbTaThl, KPUTHYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, MPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYalUsIM, OLEHHBATh IPUOOPETEHHBIHN OIBIT,

OCYIIECTBJIATD LIEJICHAIIPABJIEHHBIN IMOMCK MEPEHOCA CPENCTB U CIIOCOOOB ACHCTBUS B
poeCCHOHATTBHYIO CPeny,

yMETb TMEPEHOCHUTb 3HAHWA B TIO3HABATENIbHYI0 W TPAKTUYECKYI0 00jacTH
KU3HENIEATEIIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YIEOHBIX MPEIMETOB,;

BBIBUTAaTh HOBBbIE WIEH, NMpEJaratb OPUTHHAIbHBIC MOIXOABI M PEIICHUs, CTaBUTH
npoOsIeMBl B 3371a49H, OMYCKAOIHE aJIbTEPHATUBHBIC PELICHHUS.

3) padora ¢ nundopmauueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WH(pOpPMaLNHU (TeKCTe ydeOHOro mocodus,
HAYYHO-TIOMYJIIPHOH  JUTEpaType, OHOJOrMYeCKHX  CIIOBapsX M CHPABOYHHKAX,
KOMITBIOTEPHBIX 0a3zax maHHbIX, B MHTEpHeTE), aHAIM3MPOBaTh MHPOPMALMIO PA3TUYHBIX
BUAOB H (HOPM TMPEACTABICHHS, KPUTHYECKH OLICGHUBATh €€ JOCTOBEPHOCTb U
HETPOTUBOPEYHUBOCTb;

(dbopMyIHpPOBaTh 3aNPOChl M MPUMEHSATh Pa3JIMYHbIE METOIbI MPH TOUCKE U OTOOpE
Ouonorndeckoi HHPpOpMaIu, HeOOXOIUMOH IJIsl BBITTOJIHEHUST yueOHBIX 3a/1a4,

npuoOpeTaTh OMBIT UCIIOIB30BAaHUS HH(OPMALTHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OPMY NPEACTaBICHUS OMOJOTHYECKOM
uHpopmauuu (cxembl, rpaguKH, TUarpaMMbl, TAOIHULIbI, PUCYHKH U IPYTOe);

UCITIOJIB30BAaTh HAyYHBIA SI3bIK B KA4eCTBE CPENCTBA NPH pabore ¢ OMOJOrHuecKOn
uHpOpMaLuuel: MPUMEHITh XUMHUYECKHE, PU3NUECKHUE U MATEMaTHUECKHUE 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBUAaTypy, HOMEHKJIATYpPY, HCIOJB30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJSITHOCTHY,

BJIAETh HABBIKAMH pACMO3HABAHUS W 3aMThl HH(POpMauuu, HHOOPMAIIMOHHON
0€301acHOCTH JTMYHOCTH.

OBnaneHne yHHBEpPCAIBHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMH:

1) oOmenue:
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OCYIIECTBJIATh KOMMYHHKAIlMM BO BCeX cdepax >KU3HM, AKTHBHO Y4YacTBOBAThH B
IUAJIOTe WM TUCKYCCHH IO CYINECTBY OOCyXmaeMol TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJI€HHUs OTHOCUTENbHO BBINOJHEHHUS NpeajaraeMoi 3agadd, y4WUThbIBaTb
HUHTEPECHI U COTJIACOBAHHOCTD MO3HMLIUHI IPYTUX YYACTHUKOB AUAJIOra UIIH JUCKYCCHH);

pacrio3HaBaTh HEBEPOAJIbHBIE CPENCTBA OOINEHHs, MOHMMATh 3HAYEHHE COLIMAJIbHBIX
3HAKOB, TMPEONOChUIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHTyallUd, YMETb CMSI4arh
KOH(JIMKTHI U BECTH TIEPETOBOPBI,

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHHUS U B3aMMOMACHCTBHSI, TOHIMATh HAMEPEHHSI
OPYTUX JIEOAEH, MPOSIBJISATH YBAXXUTEIHHOE OTHOLIEHHE K COOECeNHUKY M B KOPPEKTHOU
dbopme HopMyITHPOBATH CBOU BO3PASKEHUSI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C UCIIOJIBb30BAHHUEM SI3BIKOBBIX
CPEncTB.

2) coBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAHAHOH M WHIWBUAYAJIbHOW PadoThI
NpU pPELIeHUH OWONOTHUEcKOr MpobiemMbl, 0OOCHOBBIBATH HEOOXOAWMOCTH HPUMEHEHUS
IPYIIOBBIX (POPM B3aUMOIECHCTBUS NPU PELICHUH YIeOHOH 3a/1a4H;

BBIOMPATh TEMATHKY M METOIbI COBMECTHBIX JEHCTBHI C Y4ETOM OOIIUX MHTEPECOB U
BO3MO)KHOCTE Ka)KJIOT0 UJIeHa KOJIEKTHUBA,

NIPUHUMATh L€ COBMECTHON JesTeNbHOCTH, OPraHU30BbIBATb U KOOPAMHHPOBATH
JOEUCTBUA MO €€ NOCTUKEHUIO. COCTABJSATH IUIAH ACHCTBUM, pacOpenesiaTb POJIUd C YUETOM
MHEHUH YYaCTHUKOB, 0OCYKIaTh Pe3yJIbTaThl COBMECTHOH padoThI,

OLICHUBATh KAdeCTBO CBOETO BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbl B OOIIUI
pe3yJabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBbIE MTPOEKThI, OLEHUBATb UEH C MO3ULMKM HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATErMUeCKOe IOBENEHHE B Pa3JNYHbIX CUTYalLUsX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBnageHue yHHBepPCABHBIMH PeryJsiTHBHBIMH AefiCTBHSIMH:

1) camoopranuzanms:

UCTIONB30BaTh OMOJIOTHYECKHE 3HAHMS U BBIABJIECHHUS NMPOOJIEM M UX PEIIeHHs B
JKU3HEHHBIX U YUeOHBIX CUTYAIHSAX,

BbIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIENIEBbIE M CMBICJIOBBIE YCTAHOBKH B
CBOMX JEHCTBUSAX U IOCTYIKaX IO OTHOLICHHIO K JKUBOH IPHUPOAE, CBOEMY 3JI0POBBIO U
3/10POBBIO OKPY>KAIOLIUX;

CaMOCTOSITENIbHO ~ OCYINECTBJSATb  IO3HABATENbHYIO  JEITEIbHOCTb,  BBIBISTH
npobieMbl, CTaBUTh U (QopMyaHpoBaTh COOCTBEHHBbIC 3amadyn B 0Opa3oBaTENIbLHOMN
NesTeNbHOCTH U KU3HEHHBIX CUTYaLUsX;

CAMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHHs] NPOOJEMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUTEHHIA,

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM,;

PaCLINPATH pAMKH Y4€OHOTO IpeAMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH,

JenaTb OCO3HAHHBIA BBIOOP, APTYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelleHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO INHPOKOH 3PYIULMH B Pa3HBIX
00JIacTsIX 3HAHUH, MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN M KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

20



JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B €ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJSAM;

BJANETh HABbIKAMHU IO3HABATEJNbHON pPe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
NENCTBUII U MBICIUTENBHBIX IPOLIECCOB, MX PE3yJbTaTOB M OCHOBAHUMN, HCIOJB30BaTh
npuéMbl peIEKCHH ISl OLEHKH CUTYaLluH, BEIOOpA BEPHOTO PELICHNUS,

YMETb OLEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELISHUSI [10 UX CHIDKEHUIO,

MPUHUMATb MOTHBBI U apIyMEHTBI APYTUX MPU aHAJIU3€ Pe3yJIbTaTOB eATeIbHOCTH,;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ceOsl, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBbBI U apIyYMEHTBI APYTUX NIPU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OLINOKY,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C TMO3ULMH APYTOrO YEJIOBEKa.

HNPEJIMETHBIE PE3YJbTATBI

IIpenmvernble pesynbTaThl ocBoeHus: nporpammel COO mo Ouosnornu Ha 0Oa3oBOM
YPOBHE BKIIIOHAIOT cnienuduyeckue A yueOHoro npeamera «buonorus» HaydHbIe 3HAHUS,
YMEHHUsI U CrocoObl AEHCTBUI 1O OCBOSHHIO, MHTEPIPETALNN U MPEOOPa3OBAHHUIO 3HAHUM,
BUBI JESTEIBPHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWH B Pa3JIMYHBIX
yueOHBIX CUTYaLMsIX, a TAK)KE B PEATbHBIX JKU3HEHHBIX CUTYALHSIX, CBSI3aHHBIX ¢ OMOJIOTHEH.
B nporpamme npenmeTHble pe3yIbTaThl IPEACTABISHBI 10 roaM 0OydeHHs.

[IpenmerHble pe3ynbTaThl OCBOEHHs! y4eOHOro mpenmera «buonorusi» ¢ 10 kiacce
TOJDKHBI OTPaKATh:

c(pOPMHPOBAHHOCTh 3HAHUH O MECTE W POJH OHOJIOTHH B CUCTEME HAyYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa
U HAyYHOIO MHPOBO33PEHHs, O BKJAIE POCCHHCKUX U 3apyOEKHBIX yUEHBIX-OUOJIOTOB B
pa3BuTHE OHONOrUM, (PyHKUIMOHATIBHON TIPaMOTHOCTU YEJIOBEKA I PEIUSHHs JKU3HEHHBIX
3amad;

YMEHHUE DPAaCKPBIBATh COAEp:kKaHWe OMOJIOTMYECKUX TEPMHHOB M TOHSTUH: JKHU3Hb,
KJIETKa, OpraHu3M, Mmerabonn3M (OOMEH BEIeCTB W IpeBpallleHHue SHEPTHUH), FOMEeOoCTa3
(camoperyysaLus), YpOBHEBas OpraHU3alMsl JKUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE
(penponyKiysi), HACIEACTBEHHOCTh, H3MEHUYHNBOCTD, POCT M Pa3BUTHE;

yYMEHUE H3JIaraTb OMOJIOrHYECKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAsl, MyTallMOHHAs,
LEHTpaJIbHAasl JOrMa MOJEKyJsipHOi Ouonorun), 3akonbl (I. Mennens, T. Moprana, H. 1.
Bapunosa) u yueHus (0 LEHTpax MHOrooOpas3wsi M MPOUCXOXKIEHHS KyJIbTYPHBIX PAaCTEHUH
H. Y. BaBusosa), onpenessiTb rpaHULBI UX PIMEHUMOCTH K JKUBBIM CHCTEMAM;

yYMEHHE BJIAJeTh METOAAMU HAYYHOT'O MO3HAHUS B OMONIOruy: HaOJII0IeHUE U OITUCAHHE
JKUBBIX CHCTEM, NPOIECCOB U SIBJICHWH, OpPraHM3alUs U MPOBEICHHE OHOJOTHYECKOro
SKCIIEPUMEHTA, BBIABI)KEHUE TMIIOTE3bI, BBIIBICHHE 3aBUCUMOCTH MEXKIY HCCIEeNyEeMbIMH
BEJIMYMHAMH, OOBSCHEHHE MOJyUYEeHHBIX PE3YJbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX MMOHSITHI,
TEOPUl M 3aKOHOB, YMEHHE A€JIaTh BHIBOABI HA OCHOBAHHUH MOJYYEHHBIX PE3yJIbTaTOB,

YMEHHUE BBbIIETSITh CYIECTBEHHbIE IPU3HAKY BUPYCOB, KJIETOK MPOKAPUOT B 3YKApHOT,
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH TPOLECCOB. OOMEHa
BEIIECTB W TMPEBpPALICHUS DJHEPTMH B KIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U
SHEPreTUYeCKoro oOMeHa, XeMOCHHTEe3a, MUT03a, Mel03a, OIUIOOTBOPEHUS, PA3SMHOXKEHHUS,
WHAWBUYAILHOTO Pa3BUTHS OpTaHU3Ma (OHTOTEHE3);
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YMEHHE MPUMEHSTD MOyYeHHbIE 3HAHUS JJIs1 OOBSICHEHHUsS] OMOJIOIMYECKHX MPOLIECCOB
U SIBIICHUH, NIJIs1 TIPUHATHS TPAKTHUECKUX DPELICHWH B IOBCEIHEBHOW JKU3HU C LENbIO
obecrieueHnsi 0OE30MACHOCTH CBOETO 3A0POBbS M 3[0POBbS  OKPYKAOIIMX JIFOJIEH,
COOIIOIEHHUST HOPM T'PaMOTHOTO TOBEJEHHs] B OKPY KAIOIIEH MPUPOAHON cpene, MOHUMaHNe
HEOOXOIMMOCTH HCIOJB30BAHUSI TOCTHXKEHHUH COBPEMEHHOH OHOJOrmM u OMOTEXHOJOTHH
IUTSL PALIMOHATIBHOTO MPUPOOTIONB30BAHUS,

YMEHHE pelIaThb 3JIEMEHTApHbIC T'€HETHUECKHE 3aJayd Ha MOHO- M AUTHOpPHIHOE
CKpEIIMBaHUE, CIEMJICHHOE HACJIENOBaHHE, COCTaBIATb CXEMbl  MOHOTHOPHIHOTO
CKPELIUBAHMS IJIS1 IPEACKAa3aHMsI HACIEIOBAHMSI TPH3HAKOB Y OPraHU3MOB,

YMEHHUE BBIMOJHATD Ja0OPaTOPHBIC W MPaKTHUECKHe paboThl, COOMOAATh NpaBmia MpU
pabote ¢ y4eOHBIM U JTAOOPATOPHBIM 00OPYIOBAHHEM;

yYMEHHUE KPUTUYECKH OLICHWBATh M MHTEPIPETUPOBATh MHPOPMALHIO OHOJOrHYECKOTO
COIEPIKAHUs, BKIFOUYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS M3 PA3JMYHBIX UCTOYHHKOB (CpeACTBa
MaccoBOW  HMH(OpMAIUK, HAYYHO-TIOMYJIIPHBIE  MaTepHajbl), OSTUYECKHE  ACMEKThI
COBPEMEHHBIX HCCICOBAaHUN B OMOJIOTUH, MEIULINHE, OMOTEXHOJIOTHH,

yMEHHE CO37aBaThb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOLIeHHs, 0000Imas
Ounonornyeckyro HMHQOPMAILMIO M3 HECKOJbKUX HCTOYHUKOB, TIPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmnapar OHOJIOTHH.

[IpenmerHble pe3ysbTaThl OCBOeHHs y4eOHOro mpenmera «buonorusi» ¢ 11 kiacce
TOJDKHBI OTPaKATh:

c(pOPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OHOJIOTHMHM B CHCTEME HAYYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa
U HAyYHOTO MHPOBO33PEHHs, O BKJAIE POCCHHCKUX U 3apyOEKHBIX Y4YEHBIX-OUOJIOTOB B
pasBuTHE OHONOrUM, (PyHKIMOHATBHON TIPAaMOTHOCTH YeNIOBEKA U PEIIEHHs JKU3HEHHBIX
3amad;

YMEHHUE paCKpbIBaTh COMEP’KaHHE OWOJIOTMYECKUX TEPMUHOB W TIOHITHHA: BUJ,
NOMYJISIKUs,  TeHO(GOHA,  3BOJIOUMS,  JABWXKyIIHE CHIBl  ((PakTOpBl)  3BOJIOLHH,
MPUCTIOCOOIEHHOCTh OPTraHM3MOB, BUIOO0PAa30BaHKE, SKOJIOTHUECKHEe (PAKTOPbI, SIKOCUCTEMA,
NPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTHL, LeNHd MUTaHWUsA, OKOJIOTHYECKAs MUPAMHU/A,
OuoreoneHo3, duocdepa,;

yMEHUE H3jaratb Owonorndyeckue Tteopuu (dBomOLMOHHAs Teopust Y. JlapsuHa,
CHHTETUYECKAs! TEOPHsI HBOJIFOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aponbimeBoro cxoactea K.
M. bapa, uepenoBaHus INIaBHBIX HarpasieHui u nytei spomonun A. H. CeseplioBa, yueHus
o Ouochepe B. U. Bepramckoro), ompenensTb TPAHULBI WX NPUMEHHUMOCTH K JKHUBBIM
cucTeMam;

yYMEHHUE BJIaJeTh METOAAMU HAYYHOT'O MMO3HAHUS B OMOJIOrUN: HAOIIOIEHUE U OITUCAHHE
JKUBBIX CHCTEM, NPOIECCOB U SIBJICHWH, OpPraHM3alUs U MPOBEICHHE OHOJOTHYECKOro
SKCIIEPUMEHTA, BBIABIDKEHHE TMIIOTE3bI, BBIIBJICHHE 3aBUCUMOCTH MEXKIY HCCIENyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJIyUYEHHBIX PE3yJbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX MOHATHH,
TEOPUl M 3aKOHOB, YMEHHE A€JIaTh BHIBOABI HA OCHOBAHHUH MOJYYEHHBIX PE3yJIbTaTOB,

YMEHHE BBIACISTH CYLIECTBEHHBIC NPHU3HAKU CTPOCHHs OHUOJIOTHYECKUX OOBEKTOB:
BUIOB, MOMYJISILIAH, TPOAYLIEHTOB, KOHCYMEHTOB, PENyLIEHTOB, OMOT€OLIEHO30B U 3KOCHUCTEM,
0COOEHHOCTH TPOLIECCOB.  HACIENCTBEHHOH HM3MEHYHMBOCTH, €CTECTBEHHOrO OTOOpa,
BUA000PA30BaHUs], MPUCIIOCOONEHHOCTH OPTaHU3MOB, ACHCTBUS 3KOJIOTHUECKUX (PaKTOPOB
HA OPraHU3MBI, MEPEHOCa BEINEeCTB M IOTOKA SHEPTUU B HKOCHCTEMAaX, AHTPOIOTEHHBIX
U3MEHEHUH B 3KOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTA BEINECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;
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yMEeHHEe TIPUMEHSITh MOJTy4YeHHbIe 3HAHUS AJis1 O0BbCHEHUST OHMOJIOTHYECKUX MPOLIECCOB
U SIBJICHUH, Ui TPUHATHS MPAKTHYECKHX PELICHUH B TOBCEJHEBHOW JKU3HU C LIEJBIO
obecrieueHnsi 0OE30MACHOCTH CBOETO 370POBbS W 3I0POBbS  OKPYIKAIOLINX  JIFONEH,
cOOJIFOIeHHSI HOPM TPaMOTHOI'O MOBEASHHsI B OKPY KaIoLIel MPUPOIHON cpere, MOHUMAaHUEe
HEOOXOAMMOCTH UCTOIb30BAHMUS TOCTHIKEHUH COBPEMEHHON OMOJIOrHU sl PALMOHATBHOTO
NPUPOAOTIONB30BAHNS,

YMEHHE pelIaTh 3JeMEeHTapHble OMONIOrHYeCcKHe 3a7aui, COCTABIATh CXEMbI IEPEHOCa
BEIIIECTB M HYHEPTHU B SKOCUCTEMAaxX (IeTH MUTAHUA);

YMEHHUE BBIMOJIHATD Ja0OPaTOPHBIEC W MPaKTHUECKHe paboThl, COOMOAATh MpaBHiia pU
pabote ¢ yueOHBIM U JTA0OpaTOPHBIM 000PYIOBAHUEM,

yMEHHE KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATh MHHOPMALUIO OHOJOrMYECKOro
COePIKaHMs, BKJIIOYAOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3JHYHBbIX HCTOYHHKOB (CPEACTBa
MaccoBOil MH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHajbl), PacCMaTpPUBATH TIIOOANbHBIE
SKOJIOTHYECKHe MpoOieMbl COBPEMEHHOCTH, (OPMHpPOBATH MO OTHOLIEHHIO K HHUM
COOCTBEHHYIO MO3HIINIO,

yMEHHE CO37aBaThb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOLIeHHs, 0000Imas
Ouonornyeckyro UH(POpPMAIMIO M3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO HCIOJb30BATh
MOHATUIHBIN amnmapar ouonoruu.
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TEMATNYECKOE NAAHNPOBAHWE

10 KNACC
Ne HanmeHoBaHue
n/ pa3fenoB 1 TeM
n nporpammebl
1 buonorua Kak Hayka
5 YKunBble cucTembl N nX
opraHusauus
3 XUMUYECKUIA cocTaB U
CTPOEHMNe KNEeTKM
4 XKn3HepeAaTenbHOCTh
KNeTKu
PasmHOXeHue U
5 NHANBUAYaNbHOE
pasBMTME OpPraH1M3MoB
HacneacTBEHHOCTb U
6 N3MEeHYNBOCTb
opraHvusmosB
7 Cenekuusa opraHnsmos.
OCHOBbI BMOTEXHONOTUN
8 Pe3epBHoe Bpems

OBLWEE KO/MIMYECTBO
YACOB MO NMrPOrrAMME

KonnyectBo 4acoB

Bcero

34

KOHTpONbHbLIE
paboThl

lMpakTnyeckune
paboThbl
0.5
1
1
15
4

DNeKTPOHHbIe (LUdpOoBLIE)
obpa3oBaTenbHble pecypchbl

httDs://m.edsoo.ru/I1A1Z8R9E

https://m.edsoo.ru/L7K105N90
https://m.edsoo.ru/A614J7H5H

https://m.edsoo.ru/W4T1H4X1L

https://m.edsoo.ru/BOM3D1040

https://rn.edsoo.ru/K404P3Z23Y

https://rn.edsoo.ru/G8F500R3K
https://m.edsoo.ru/D40108L0S
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https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KNNACC

5

No
n/n

HanmeHoBaHue
pasfenoB 1 TeM
nporpamMmmeol

OBONOLUMOHHaSA
6ronorus

BO3HWKHOBEHMWE ©

PasBMTUE XKU3HM
Ha 3emne
OpraHunsmel u
OKpYy>KatoLLias
cpefa
CoobuiecTsa u

JKoJ1Iornyeckune
CNACTEMBI

Pe3epBHOe Bpems
OBLEE KOJIMYECTBO

4YACOB IO
NMPOrPAMME

KonnyectBo 4yacoB

Bcero

34

KOHTpPO/NbHbIE
paboThl

MpakTnyeckune
paboTsl
1
0.5
1
2.5

ANEeKTPOHHbIe (LMppoBbIe)
obpasoBaTenbHble pecypchbl

httDs://m.edsoo.ru/R6GOTOB2H

httDs://m.edsoo.ru/Y9H203P9A

httos://m.edsoo.ru/00F7W304C

httDs://m.edsoo.ru/Z3D903V0S

httDs://m.edsoo.ru/POD3V1J6C
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https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

MOYPOYHOE MNJITAHNPOBAHWE

10 KJTACC
No T
iy emMa ypoka

Buonorua B cucteme
HayK

MeTo/bl No3HaHKS
YK1BOI NpUpoabl.
MpakTnyeckas pabota
Ne 1 «lMcnonb3oBaHue
pas/IMYHbIX METOL0B
npu n3yyeHnn
61ONOrNYEeCKMX
06bEeKTOB»

Buonormnyeckue
CUCTEMbI, MPOLECCHI U
NX nU3yyeHue

XMMMNYECKUin cocTaB
KneTkn. Boga n
MWHepasibHble COMN
benkun. Cocrtas 1
CTPOEeHMe 6e/KoB
depmeHTbl —

buonoruyeckme
KaTann3aTopbl.

Konn4yecTtBo 4acoB

Bcero

KOHTpOnbHbIE MpakTnyeckune
paboThbl paboThbl

0.5

0.5

JaTta
n3yyeHuns

07.09.26

14.09.26

21.09.26

28.09.26

05.10.26

12.10.26

ONEeKTPOHHbIE

LUnpposble
obpasoBaTesibHble

pecypchl

https://rn.edsoo.ru/L3N5
X6G2Y

https://rn.edso0.ru/J3G9X
4D7E

https://rn.edsoo.ru/P6A8
W5C2X

https://m.edsoo.ru/H9K8
AB6CIF

https://rn.edsoo.ru/Q6J21
5K1J

https://rn.edsoo.ru/P8Q2
OATOF
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https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/P8Q2O4T0F

10

NabopaTtopHas paboTa
Ne 1 «l3yyeHune
KaTa/IMTUYeCcKoW
aKTUBHOCTM
(hepmeHTOB(Ha
npumepe amunasbl Unu
KaTanasbl)»

Yrnesoppl. Jinnuabl

HyknenHosble
Kucnotbl. AT®

VicTopma n metogbl
N3YYEHUS KNETKW.
KnetoyHas Teopusa

KneTka Kak Lie/locTHas
XunBas cucrtema

CTtpoeHune
3YKapnoTUYECKON
KneTku. JlabopaTtopHas
paboTa Ne 2
«/3yyeHne cTpoeHus
KNeTOK pacTeHui,
YXMBOTHbIX, FP1boB 1
6akTepuin nog
MUKPOCKOMOM Ha
rOTOBbIX
MUKponpenapartax u ux
onuncaHme»

0.5

19.10.26

09.11.26

16.11.26

23.11.26

30.11.26

https://rn.edso0.ru/08Y 8
G5J1B

https://rn.edsoo.ru/M108
NOY5C

https://rn.edsoo.ru/AOPO
E1L60

https://rn.edsoo.ru/I8B9Y
9Z1IN

https://rn.edsoo.ru/U5C3
M3A10
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https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/U5C3M3A1O

12

14

15

16

17

18

19

20
21

OO6MeH BeLecTB U
MeTabonunsm

DOTOCUHTES.
XeMOCUHTE3

SHepreTuyeckui
o0bmeH

YKM3HEHHbIA UnKN
KneTkn. deneHve
KNeTku. MuTos.
NabopaTtopHas paboTa
Ne 3 «HabntogeHune
MWUTO3a B KNeTKax
KOHUYMKA KOpeLUKa yKa
Ha roToBbIX
MUKponpenaparax»

BuocuHTes 6Genka.
Peakuns matpuyHoro
CUHTE3a

TpaHcnauma —
OnOCNHTE3 benka

HekneTouHble (hopMbl
YXN3HN — BUPYChI

dopmbl pa3sMHOXEHNS
opraH13moB

Meiio3

O6pasoBaHue K

0.5

0.5

07.12.26

14.12.26

21.12.26

28.12.26

11.01.27

18.01.27

25.01.27

01.02.27

08.02.27
15.02.27

https://rn.edsoo.ru/W3wW
7F8M9B

https://rn.edsoo.ru/E1Z2
R0O0O9B

https://m.edsoo0.ru/H3D3
Y6VOH

https://rn.edsoo.ru/E0X7
D6P5C

https://rn.edsoo.ru/E3R8I
3D8J

https://rn.edsoo.ru/E5TO
N8W9IH

https://rn.edsoo.ru/J3B9G
7A8B

https://rn.edsoo.ru/P7EOQ
V8V0S

https://rn.edsoo.ru/\VV0S8
G3A6W

https://rn.edsoo.ru/B5G7
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https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B

22

23

24

25

26

pa3BuUTME MOJMOBbIX
K/ETOK.
OnnofoTBOpEHNe.
NabopaTtopHas paboTa
Ne 4 «lN3yyeHune
CTPOEHUS MOMOBbIX
KMETOK Ha roToBbIX
MUKponpenaparax»

HansuayanbHoe
pasBuUTNe opraHn3MoB

[leHeTMKa — Hayka o
HacneLCTBEHHOCTM U
N3MEHYMBOCTU

3aKOHOMepPHOCTH
HacnefoBaHuA
MPU3HAaKOB.
MoHornépugHoe
CKpellLuBaHue
AunrnépuaHoe
CKpeLmBaHue. 3aKoH
He3aBnMcuMoro
HacnefoBaHuA
Nnpu3HaKoB

CuenneHHoe
HacnefoBaHue
MPU3HAKOB.
NabopaTtopHas paboTa
Ne 5 «3yyeHune

0.5

20.02.27

22.02.27

27.02.27

01.03.27

13.03.27

09N3B

httDs://m.edsoo.ru/A8S8
WOIF2F

https://rn.edsoo.ru/E2A4
C4G5lI

https://rn.edsoo.ru/X0T3
G9D4X

https://rn.edsoo.ru/U5MO0
QO0T6M

https://rn.edsoo.ru/B3F9
A3YTK

29


https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/B3F9A3Y7K

27

28

29

pe3ynbTaToB
MOHOIM6PUAHOIO U
ANTNepMaHoro
CKpeLymBaHus y
ApOo30dubl Ha
rOTOBbIX
MUKponpenaparax»

["eHeTMKa nona.
HacnefoBsaHue
NPU3HaKOB,
CLLeMnIeHHbIX C NoioM

I3MeH4YMBOCTb.
HeHacnepcTteeHHas
N3MEHUYMBOCTb.
NabopaTtopHas paboTa
Ne 6. 13yyeHune
MOAN(DMKALMOHHOM
N3MEHUYMBOCTH,
NoCTpOeHwue
BapMaLMOHHOr 0 paja un
BapuaLOHHOA
KpUBOM»

HacnefcrteeHHas
N3MEHUYMBOCTb.
NabopaTtopHas paboTa
Ne 7. «AHanu3
MyTauuii y Lpo30guibl
Ha roToBbIX

0.5

0.5

15.03.27

22.03.27

05.04.27

httDs://m.edsoo.ru/F6T4C
9V1z

https://m.edsoo.ru/SOLO
X1U5X

https://m.edsoo.ru/X008
Q8M6C
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https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/X0O8Q8M6C

30

31

32

33

34

MUKponpenapaTax»
[TeHeTUKa YyenoBeka

. O606LeHnEe MO Teme
«HacnenCcTBeHHOCTb U
N3MEHUYMBOCTb
OpraHn3moB»
Cenekuma Kak Hayka 1
npovgecc
MeToAbl 1
LOCTVDKEHWNA cenekuun
pacTEHUI Y XXMBOTHbIX
bruoTexHonoruna Kak
oTpac/ib NPOM3BOLCTBA

OBLWEE KO/MMYECTBO
4YACOB MO NMrPOrrAMME

12.04.27

19.04.27

26.04.27

17.05.27

24.05.27

https://m.edsoo.ru/K9J0
M1Y4N

https://m.edsoo.ru/H2D5
HIX4W

https://m.edsoo.ru/W9F9
POH3Y

https://m.edsoo.ru/D2L0
Y6L3S

https://m.edsoo.ru/Y902
W2u4v
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https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V
https://m.edsoo.ru/Y9Q2W2U4V

11 KNNACC

Tema ypoka

JBOMIOLMA N METOABI
eé n3yyeHus

VicTopusa pa3sutus
npescTaBneHnii 06
3BoIOLUN

MwuKpoasonwoLuma

Monynaunsa Kak
3NeMeHTapHas efMHuULa
BUZA 1 3BOJIHOLMUN.
NabopaTopHas paboTa
Ne 1 «CpaBHeHue
BMAO0B NO
MOpPhoN0rnyecKkomy
KpUTEPUIO»

[BrxyLimne cunbl
(snemeHTapHble
(haKTOpbl) 3BOJIHOLNN

EcTecTBeHHbIV 0T6OP K
ero ¢opmol

Pe3ynbTatbl 3BONHOLUN:

KonnyecTBo 4acoB

Bcero

KOHTpOnbHbIE [MpakTnyeckue
paboThl paboThl

0.5

0.5

JaTta
N3yyeHns

04.09.26

11.09.26

18.09.26

25.09.26

02.10.26

09.10.26
16.10.26

ONEeKTPOHHbIE

Lunpposble
obpasoBaTesibHble

pecypchl

https://rn.edsoo0.ru/T1A2
HOO4W

https://rn.edsoo.ru/K4Xx7
N1R3K

https://rn.edsoo.ru/D2U6
E3BOY

https://rn.edsoo.ru/O9U2
M5L5H

https://rn.edsoo.ru/R9B8I
6A8L

https://rn.edsoo.ru/H2R2
BIK4P

https://rn.edsoo.ru/X2U8
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https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

10

12

nprcrnocob1eHHOCTb
OpraH13mMoB u
BUL006pa3oBaHue.
NabopaTopHas paboTa
Ne 2 «OnucaHue
npucnocobneHHoCTH
opraHu3ma u eé
OTHOCUTE/IbHOTO
XapakTepa»

HanpasneHua n nytn
MaKpOo3BoNoLUn

HeobpaTtmocTb
3BO/IHOLMM

VicTopma Xun3Hn Ha
3emne v MeTofbl eé
N3yYyeHuns

funoTessl
NPONCXOXAEHUA XKN3HU
Ha 3emne

Pa3BuTMeE XXN3HN Ha
3emsie no apam u
nepvogam

OCHOBHbIE 3Tanbl
3BoMOLNN
pacTUTENLHOTO U
YXUBOTHOIO Mupa.
MpakTnyeckan pabota
Ne 1 «W3yueHune

0.5

23.10.26

06.11.26

13.11.26

20.11.26

27.11.26

04.12.26

Z1K4N

https://rn.edsoo.ru/N3B0
G3K9D

https://rn.edsoo.ru/Z7H7
Q5R9J

https://rn.edsoo.ru/K2G8
W1zZ2W

https://m.edsoo.ru/U604
K7TW7W

https://rn.edsoo.ru/K3B9
QOH4U

https://rn.edsoo.ru/Q6E3
C3wW7X
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https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/Q6E3C3W7X

14

15

16

17

18

19

20

21

22

MCKOMaeMbIX OCTaTKOB
PacTEHUIA N XXMBOTHbIX
B KOMINEKLMAX»

CoBpeMeHHasa cucTema
OpraHM4yeckKoro mupa

JBONIOLNSA YeNioBeKa
(aHTponoreHe3)

JBrxyLimne cunbl
(chakTOpBI)
aHTpornoreHesa

OCHOBHbIe cTaguu
3BO/IIOLMM YesioBeKa

YenoseyecKkune pacbl u
NpUpPoAHbIe aganTauumn
yesioBeka

0O606LLeHMe NO TeMe
«BO3HUKHOBEHME N
pasBUTHE XXU3HN Ha
3emne»

JKO/I0rna Kak Hayka

Cpefbl 06UTaHMA 1
3KOJIOrMYecKue
(bakTopbl

AbnoTNYeCKne
(haKTOopbI.
NabopaTopHas paboTa

0.5

11.12.26

18.12.26

25.12.26

15.01.27

22.01.27

29.01.27

05.02.27

12.02.27

19.02.27

https://rn.edsoo.ru/G5T0
ABUOG
https://rn.edsoo.ru/M2G5
06F5N

https://m.edsoo.ru/P1H5
B7N2Y

https://rn.edsoo.ru/D2J2T
6Z0L

https://rn.edsoo.ru/Y6J6T
6R3P

https://rn.edsoo.ru/Z8H8
D6M8B

https://rn.edsoo.ru/W2W
TM1Z8Y

https://rn.edsoo.ru/A504
Z8V1L

https://rn.edsoo.ru/F5M2
L3R8S
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https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/F5M2L3R8S

23

24

25

26

27

Ne 3.
«Moponorunyeckue
0COBEHHOCTM pacTeHUi
13 pa3HbIX MeCT
0bUTaHNA».
NabopaTopHas paboTa
Ne 4. «BnusaHune ceeta
Ha poCT ¥ pa3BuTUe
YEepeHKOB Koneyca»

Buotnyeckue haktopsl

JKonornyeckune
XapaKTepucTuKu
nonynaumu.
MpakTnyeckan pabota
Ne 2 «INoacuéT
NAOTHOCTW NONYNALNIA
pasHbIX BUIOB
pacTeHuii»

CoobuiecTBa
OpraHn3moB —
6roLeHO3

JKofiornyeckume
CUCTEMbI (3KOCUCTEMBI)

OCHOBHbIe NoKasaTenu
39KOCUCTEMBI.
JKonornyeckune
nupammabl. CBoiicTBa

0.5

26.02.27

05.03.27

12.03.27

19.03.27

26.03.27

https://rn.edsoo.ru/0923
R2Y0Z

https://rn.edsoo.ru/H5J8R
3N9P

https://rn.edsoo.ru/Z6J8H
0G8B

https://rn.edsoo.ru/L4F7F
OR2W

https://rn.edsoo.ru/G3M3
T9D20
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https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/G3M3T9D2O

28

29

30

31

32

33

34

akocucteM. Cykueccus
MpupoaHble
3KOCUCTEMBI
AHTPONOreHHbIe
9KOCUCTEMBI

Buocepa —
rno6anbHas
aKocucTema 3emnu

3aKOHOMEPHOCTH
CyLL,eCTBOBaHUA
orocdepbl

YefioBeyecTBo B
6unocthepe 3emnu

CocyliectsoBaHMe
npupoabl 1
yesioBeyecTBa

. O606LeHNE TEMDI
«CoobLecTBa K1
3KOJIOrMYecKue
CUCTEMbI»

OBLLEE KOJ/IMYECTBO
YACOB MO NMrPOrrAMME

34

2.5

09.04.27

16.04.27

23.04.27

30.04.27

07.05.27

14.05.27

21.05.27

https://rn.edsoo.ru/X9K1
X9S61

https://rn.edsoo.ru/P5D2
AOF8T

https://rn.edsoo.ru/M601
B3B6R

https://rn.edsoo.ru/G3X3
B7G9A

https://m.edsoo.ru/N2Q8
H4U71

https://m.edsoo.ru/Y8Q8
X900G

https://rn.edsoo.ru/E6M1
R5V2D
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https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D
https://m.edsoo.ru/E6M1R5V2D

MPOBEPAEMBIE TPEGOBAHUSI K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJILHOI TPOI'PAMMABI

10 KJIACC

Koa nposepsiemoro
pe3yJabTara

I[IpoBepsiemble IpeaMeTHBIE Pe3yJdbTATHI 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero o0mero o6pa3oBaHus

CdopMupoBaHHOCTb 3HAHHIA O MECTE U POJIH OUOJIOTUN B CUCTEME HAyYHOT'O 3HAHUSI €CTECTBEHHBIX HaYK,
B (DOPMUPOBAHUH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTUHBI MHPA M HAYYHOTO MHPOBO33PEHUS,, O
BKJIAZIe POCCHICKMX U 3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE Ouonoruw; (QyHKIHOHATHHON
I'PAMOTHOCTH YeJIOBEKA JJIsl PEIICHHSI )KU3HEHHBIX 3a7a4

VYmMeHne paCKpbIBaTEL COACPIKAHUE OMOJIOTHYECKHX TCPMHUHOB U TTOHSATHIH: JKU3Hb, KJIETKA, OPraHU3M,
Metabonm3M (OOMEH BeLIeCTB W MPEBpAIleHHe SHEPrhH), TOMeocTa3 (CaMOperyJsiius), ypOBHEBas
opraHu3anud JKUBbIX CUCTEM, CAMOBOCIIPOU3BCACHUE (perOHYKL[I/Iﬂ), HaCJECACTBCHHOCTb, UBMCHYHNBOCTD,
POCT U Pa3BUTUE

YMenune wuznaratb OHWONOTHYEeCKHe TeOopuH (KJIETOYHAs, XPOMOCOMHAs, MyTalMoOHHas1), 3akoHbl (I
Menpenss, T. Moprana, HI. BaBunoBa) u yudeHuss (0 LEHTpax MHOrooOpasusi M MPOUCXONKIECHUS
KyJbTYpHBIX pacTeHnii H. M. BaBuiosa), onpenensitb rpaHHULIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHHe BaieTh METOJaMH HAYYHOTO NO3HaHUs B OMojoruu (HabJOAeHHEe U OIIMCAHUE KUBBIX CHCTEM,
NPOIIECCOB U SIBJICHUH; OpraHu3alysi U NpPOBENEHHE OHOJOrMYeCKOro 3KCIEPUMEHTA, BBIIBIKEHHE
THIIOTE3bI, BBIABJIEHHE 3aBHCHMOCTH MEXKIY HCCIECAYEMBIMH BEIMYHHAMH, OOBSICHEHHE IOJyUYEeHHBIX
Pe3yJbTaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHATHH, TEOPUH M 3aKOHOB, YMEHHE AENaTb BbIBOJBI Ha
OCHOBAHUH NOJYYEHHBIX PE3YJIbTATOB)

yMeHI/Ie BBIOCIIATH CymeCTBeHHbIe HpI/ISHaKI/I BI/IPYCOB, KJIETOK HpOKapI/IOT u BYKapI/IOT, OOHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOEHHOCTH MPOIECCOB OOMEHA BEINECTB WM IMPEBpAIlEeHHUs] SHEPTHUH B
KJeTke, (POTOCHHTE3a, IMJIACTUYECKOrO M DHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meiho3a,
OHJ'IOI[OTBOpeHI/Iﬂ, pa?;MHO)KeHI/Iflj I/IHI[I/IBI/II[yaJ'IbHOFO paSBI/ITI/Iﬂ OpFaHI/ISMa (OHTOFeHeS)

YMeHHne NMPUMEHSTh NMOJyYEeHHbIC 3HAHUS Al OOBSICHEHUST OMOJIOTMYECKHX MPOLIECCOB M SIBICHUM, IS
NPUHATHS IPAKTUYECKUX PELICHUH B MOBCEAHEBHOHN KU3HH B LIEJSIX oOecredeHus: 0e30MacHOCTH CBOETO
3/I0POBbSI U 3/I0POBbsSl OKPY>KAIOIINX JIFOJEH, COONMIONeHNsT HOPM I'PaMOTHOTO MOBEAEHUS] B OKPY KArOIIEH
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NPUPOAHON cpeze; MTOHUMaHne HeOOXOAMMOCTH MCIIONBb30BAHMSA TOCTHKEHUH COBPEMEHHON OHOJIOrHH U
OMOTEXHOJIOTHH AJIS1 PALIOHAIBHOTO MTPHPOAOIIOIB30BAHMUS

Vmenune peumiate 3JCEMEHTAPHBIC TCHCTUYCCKUE 3aJaYud Ha MOHO- U I[I/IFI/I6pI/II[HOG CKpEIIMBAaHHUEC,
CHCIIJICHHOC HAaACJICIOBAHUE, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA IJId MPEACKaA3aHUA
HACJICAOBAHUS MMPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHITH JTAOOpATOpHBIE W TpakTHueckue padoThl, COOMIOAaTh mpaBwia mnpu padore ¢
yueOHBIM U JJA0OPATOPHBIM O0OPYAOBAHNEM

YMeHHe KpUTHYECKU OIEHHWBATh W HHTEPIPETUPOBATh HH(YOPMALMIO OHOJOTHMYECKOrO COAEPIKaHHUS,
BKJIFOYAIOIIYIO TICEBJOHAyYHbIe 3HAHMUA W3 pa3nnuHbix ucTtouHnkoB (CMMU, HayuyHO-momynsipHbIe
MaTepHaJIbl), STHYECKUE ACTIEKThl COBPEMEHHBIX UCCIIETOBAHMI B OMOJIOTHH, MEIULIUHE, OMOTEXHOJOTHU

10

YMmenne cosnmaBarh COOCTBEHHBIE INHUCBMEHHBIE W YCTHBIE COOOImIeHus, 0000mas OHOJOrHYeCcKYIo
PIH(bOpMaL[I/II'O N3 HCCKOJIBKUX UCTOYHUKOB, I'PAMOTHO HUCIIOJIb30BATH MOHSITUIHBIN arrnapar OHOJIOrHr

11 KJIACC

Koa nposepsiemoro
pe3yabTara

I[IpoBepsiemble IpeaMeTHBIE Pe3yJdbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero o0mero o6pa3oBaHus

CdopmMupoBaHHOCTb 3HAHHIA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAVK,
B (DOPMUPOBAHUH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpPA M HAyYHOTO MHPOBO33PEHHUS, O
BKJIAZIe POCCHICKMX U 3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE Ouonoruw;, (QyHKIHOHATHHOU
I'PAMOTHOCTH YeJIOBEKa JJIsl PEIICHHsI JKU3HEHHBIX 3a7a4

YMeHue packpbiBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMHHOB M MOHSITHIA: BHJ, MOMYJISIIUS, TeHO(OH,
SBOJIOLMS,  JOBIOKyIIUe  CWiibl  ((pakTopbl)  SBOMIOIMM,  MPUCTIOCOOJEHHOCTH  OPTaHH3MOB,
BUJ000pa30BaHUE, YKOJIOTHYECKUEe (PAKTOPBI, SKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIeTH
MTUTAHMSI, YKOJIOTHUYECKas mupamua, OuoreoneHos, bnochepa

YmMenue uzjarate OHOJOrHYeCKHe Teopuu (3BOJFOIMOHHAsE Teopust U. JlapBrHA, CHHTETHYECKAsT TEOPHS
SBOJIIOIIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apopsiieBoro cxonctsa K M. bapa, depenoBaHusi TaBHBIX
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HanpasieHuil u nmyreii sBomorun A H. CeeprioBa, yuenust o 6bnocdepe B.M. BepHanckoro), onpenemnsits
I'paHUlbl UX MPUMEHUMOCTHU K JKUBbIM CUCTCEMAM

YMeHne BlafeTh METOJaMH HAYYHOTO MO3HaHUs B Ononorun (HabIroAeHHe U ONMCAHUE JKUBBIX CHCTEM,
NPOLIECCOB U SIBJICHUHN; OpPTraHU3alUsl U NPOBENCHUE OHOJOTHYECKOro HSKCIEPUMEHTa, BBIABIIKEHHUE
THIIOTE3bl, BBIABJIEHHE 3aBHCHMOCTH MEXKIY HCCIECAYEMBbIMH BEIMYHMHAMH, OOBICHEHHE IOJyUYeHHBIX
PE3yJbTaTOB, HCIOJB30BAHHBIX HAy4YHBIX IOHATHI, TEOPUH U 3aKOHOB, YMEHME [eJaTb BbIBOABLI Ha
OCHOBAHUH NOJYYEHHBIX PE3YJIbTATOB)

VYMmeHune BBIACIIATh CYIIECTBCHHBIC NPU3HAKU CTPOCHUSA 6I/IOJ'IOI"I/ILIGCKI/IX O6’beKTOB: BH OB, l'IOl'Iy.]'I;ILIPIfI,
NPOAYLEHTOB, KOHCYMEHTOB, PEIOYLEHTOB, OHOr€OLIEHO30B M 3IKOCHUCTEM, OCOOEHHOCTH MpPOLIECCOB
HACJICAICTBEHHOW HW3MEHYMBOCTH, €CTeCTBEHHOTO OTOOpa, BHIOOOPa3OBaHUS, MNPUCTOCOOIEHHOCTH
OpTraHu3MoOB, HeﬁCTBHﬂ OKOJIOTHYECCKUX (1)aKTOpOB Ha OPraHu3MbI, NEPECHOCA BCIICCTB U IOTOKA SHEPTUU B
SKOCHUCTEMAX, AaHTPOIOTCHHBIX U3MEHEHHUI B PKOCHCTEMaX CBOeH MCCTHOCTHU, KPYyroBopoTa BELICCTB U
OMOreOXMMHYECKHX ITUKJIOB B Onochepe

YMeHHne NMPUMEHSTh NMOJyYeHHbIE 3HAHUS 11 OOBSICHEHUST OMOJOTHMYECKHX MPOLIECCOB M SIBJICHUH, IS
NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOHN KU3HH B LIEJSIX oOecredeHus: 0e30MacHOCTH CBOETO
3I0POBBS U 3I0POBbsI OKPY KAIOIINX JIFOAEH, COONMIOIEHUsT HOPM IPAaMOTHOTO MOBEEHUS B OKPYIKarO LIeH
NPUPOAHOHN cperne, MOHMMaHHe HeOOXOAMMOCTH HCIIONIb30BAHUS TOCTHIKEHUH COBPEMEHHON OHOJIOrvH
JJIs1 PALIMOHAJILHOTO TPUPOAONOIB30BAHMS

VYMeHue pemarb 3J€MEHTAapHble OMOJOTMYECKHE 3aJadd, COCTABIISATH CXEMBbl IIEPEHOCA BELIECTB U
SHEPrHH B HKOCHUCTEMaX (LIEIH MUTAHHU)

YMeHue BBINONHITH JJAOOpaTOpHBIE W TpakTHueckue padoTel, coOMOAaTh mpaBwia mnpu padore ¢
yueOHBIM U JTA00OPATOPHBIM O0OPYAOBAHNEM

YMeHHe KPUTHYECKU OIEHHWBAThb W HHTEPIPETUPOBATh HH(YOPMALUMIO OHOJOTHMYECKOrO CONEPKaHHUS,
BKJIFOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS W3 pPa3Nu4HbIXx ucTouHHKOB (CMMU, HayuHO-momynsipHbIE
MaTepHalibl), pacCCMaTPHUBATh TJI00ATBHBIE SKOJOrHYECKHE MPOOIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO O3HILIUIO

10

YMmenne cosnaBarh COOCTBEHHBIE INHCBMEHHbIE W YCTHBIE CooOmeHusi, o0600mas OHOJOrHYECKYIO
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UH(POPMALIUIO W3 HECKOJBKUX MCTOYHHUKOB, IPAMOTHO MCIOJIB30BATh MOHITUHHBIN anmnapat OMoJIoruu
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IMPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUA

10 KJTACC
Kon IIpoBepsieMbliil 21€eMEHT COAePKRAHMS
1 buonorus kak Hayka
11 buonoruss — Hayka o »xuBodl mpupoxpe. Ponp Omonormu B (OPMHUPOBAHMM COBPEMEHHOH HAyYHOH KapTHHBI MHUpA.
' Cucrema OHOJIOTHYECKUX HAYK
12 Metonel mMO3HaHMA JKUBOH mpupoabl (HAOMOAEHWE, OSKCHEPUMEHT, ONHCaHue, H3MepeHHne, Kiaccuuxanms,
' MOZIEJINPOBAHKE, CTATUCTHYECKast 00padOTKA NAHHBIX)
2 JKuBBbI€ CHUCTEMBI M X OpraHu3alus
2.1 JKuBbie crcreMbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: onosorun. CBolicTBa OMOCHCTEM M UX pa3HOOOpas3ne
29 YpOBHH OpraHu3aluu OWOCHCTEM: MOJEKYJSIPHO-TeHETUYEeCKUH, KJIETOUHbIH, OpPraHM3MEHHBIH, MOMYJISIHOHHO-
' BUJIOBOM, 5KOCHCTEMHBIH, OnochepHbIit
3 XHMMHUYECKUI COCTAB U CTPOEHUE KIIETKH
31 XUMHUECKUI COCTaB KJIETKH. XHUMHYECKHE 3JIEMEHTBI. MaKpPO3JEMEHThI, MUKPO3JEeMEHTh. Bona u MuHepaibHbIE
' BemecTsa. PyHKUINHU BOJBI 1 MUHEPAJIBbHBIX BemecTB B kieTke. [lognepxanne ocMoTndeckoro dajganca
benku. Cocras u crpoeHune 0enkoB. AMHHOKHUCIIOTBI — MOHOMEpPHI OenkoB. HezaMeHnMble 1 3aMEHUMbIE aMUHOKHCIIOTHI.
AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYypbl O€NKOBOH MOJIEKYJbl (TEPBUYHAs, BTOPHYHAS, TPETHYHAs U
3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUUYECKHUe CBOHCTBA OenkoB. bronornueckne GyHKIMM OENKOB.
DepmenTel — Ononorndeckue karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTpP, CyOCTpaTHast Crielu(pUIHOCTS.
KodepmenTsl. Buramunbl. Otianuust epMEeHTOB OT HEOPTraHWIECKHX KAaTAJIH3aTOPOB
YrneBonbl: MOHOCaxapuabl (TrOKo3a, pudo3a u ne3okcupudos3a), qucaxapuabl (caxaposa, JIAKTO3a) U MOJTUCaXapUibl
33 (kpaxmaJ, TJIMKOTeH, LeJUT0J103a). bronorndyeckne GyHKLUNN yIrieBOIOB.
' Jlummmpel: Tpurmunepunsl, crepounsl, pochomumuasl. ['unpopunsao-ruapododHbie cBoiicTBa. buonornueckue GyHKIUN
aunuaoB. CpaBHEHHUE YIIIEBOAOB, OEJIKOB U JIMMTUIOB KAK UCTOYHUKOB SHEPTUH
3.4 Hyxnennossle kucnotel: JJHK u PHK. Hykneotunbl — MOHOMepB! HyKJIeHMHOBBIX KHCIOT. Ctpoenune u ¢ynkumu JIHK.
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Crpoenne u pynkuun PHK. AT®: crpoenue n pyHkumnu

3.5

Iuronorusa — Hayka o kierke. Knerounas Teopusi. MeToabl n3y4eHuUsl KJIETOK

3.6

Krnerka kak menoctHas skuBast cucreMa. OOmme MpU3HAKKM KJIETOK: 3aMKHYTasl Hapy)kHas MemOpaHa, monekyJel JIHK
KaK FeHEeTHYECKUH anmapar, CUCTeMa CHHTEe3a Oelka

3.7

Turmbl KJIETOK: dYKapuOTHUYECKast U mpokaproTudeckas. OCOOEHHOCTH CTPOSHUS MPOKAPUOTHIECKOU KieTku. Kierounast
crenka Oaktepuii. CTpoeHHe >yKapHOTHYECKOH KJeTKH. OCHOBHBIE OTJIMYHUSI PACTUTENBHOH, >KUBOTHOW W TpUOHOMA
KJIETKH

3.8

IToBepxXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsk CT€HKA, TNIMKOKAIHMKC, MxX (QyHkomu. [lnasmatmueckas memOpaHa, eé
coiictBa u ¢pyHkumu. L{uTormasma u e€ opranouasl. OgHOMEMOpaHHbIE OPTAaHOUBI KJIETKH: HIAOIUIA3MATHIECKAs CETh
(QIIC), armmapar I'onbmky, mu3ocoMel. [TomyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHIPUY, IUTacTuabl. IIponcxoxnenne
MHUTOXOHAPUH u tutactuz. Buae! mnactua. HemeMmOpaHHbIE OpraHOUIB! KIETKU: PHOOCOMBI, KIETOYHBIH LEHTP, PECHUYKH,
SKIYTUKH. DyHKIMKM OpraHOUAOB KJIEeTKH. BritoueHus

3.9

Anpo — perymaTopHblii LeHTp kieTku. CTpoeHue siapa: simepHas 00O0JIOUKa, KapHOIUIa3Ma, XPOMATHH, SAPBIIIKO.
XPpOMOCOMBI

3.10

TpaHCHOPT BEUIECTB B KJIETKE

)KI/ISHGI[eﬂTeJ'IbHOCTb KIJIETKH

4.1

OOwmeH BemmecTs, WK MeTaOONIN3M. ACCUMUIISIINSA (TUTACTHYECKUI OOMEH) U TUCCUMWIIIIUS (SHEPTETHUECKUIT OOMeH) —
IBE CTOPOHBI €OUHOrO mpouecca merabomusma. Tumbl oOMeHa BewiecTB: aBTOTPOQHBIA U rerepoTpodHbi. Pomb
(bepMeHTOB B OOMEHE BEIECTB M MPEBPAIIEHIH YHEPTHH B KIETKE
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@otocunre3. CeeroBas u TemHOBas (asel ¢orocmHTe3a. Peaknum ¢orocunTesa. DPPeKTHBHOCTh (HOTOCHHTESA.
3nauenne (HOTOCHHTE3a Ul *KM3HU Ha 3emuie. BiustHue ycnoBmii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0
NPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHIA.

XeMocHHTe3. XeMOCHHTE3NpYIoIue OakTepuy. 3Ha4eHNe XeMOCHHTE3a TSl XKU3HU Ha 3eMiie

43

DHepreruyecknii 0OMeH B KJieTKe. PaciuernieHre BeIecTB, BbIICICHHE H aKKyMYJHUPOBAHUE SHEPTUH B KIIETKE. JTarbl
sHeprerudeckoro odbmeHna. I'nmmkonms. bpokenne u ero Bumel. KucnopomHoe OKHCIEHHE, MM KIETOYHOE ABIXaHUE.
O} dexTHBHOCTH HYHEPreTHIECKOro 0OMEHa

4.4

Peaxiun matpuyHoro cunresa. ['enetnueckas uadopmanus u JJHK. Peanusanus renerndeckoit nHQOpMaMK B KIIETKE.
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I'enmetnuecknii koxg u ero ceoiicrBa. Tpanckpunums — marpuunblii cuHTe3 PHK. Tpancmsauus — OmocunTes Oenka.
Koaunposanue amunokucnot. Pons pubocom B GrocnaTe3e Oenka

4.5

Hexknerounbie popmbl sxu3nu — Bupycel. Mcropust otkpeitust Bupycos (. 1. MBanosckuit). OCOOEHHOCTH CTPOCHHS U
KU3HENESTEIbHOCTH BUPYCOB. bakrepuodaru. bonesHn pacTeHuil, JKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIE BHUPYCAMH.
Bupyc ummynonedunura denosexka (BUY) — BozOymurens CIIM/a. IlpodunakTtuka pacnpocTpaHEHHs] BUPYCHBIX
3aboneBaHui

Pa3smuoxxenne u WHAWBUAYAJBbHOC PA3BUTHUEC OPTAaHNU3MOB

5.1

KnerouHbrii 1uky, wiv SKU3HEHHBbIA wukia kietkn. MHTepdasa u murtos. Ilpoueccel, mporekaromue B uHTepdase.
Permukanuss — peakumss matpuuHoro cuaHTe3a JIHK. CtpoeHume xpomocoM. XpOMOCOMHBIH Ha0Op — KapHUOTHIL
JWMIJIONAHBIA M TaruIOMJHBIA XPOMOCOMHBIE HaOOpel. Xpomatuabl. LluTonorudeckne OCHOBBI PAa3MHOXKEHHUS U
WHAUBUYAJIBHOIO Pa3BUTHUSI OPraHU3MOB.

Henenne xnetkn — MuTo3. Ctaanu mutosa. Ilpoueccsl, mpoucxoasimue Ha pa3HbIX CTaausx MUTO3a. buonormdeckuii
CMBICJI MUTO32

52

@opmBl Pa3MHOXKEHHUS] OpPraHM3MOB. Oecrojoe M mojoBoe. Bumel Oecronoro pasMHOXKEHUS: MAEJIEHHE HANBOE,
MOYKOBaHHWE OAHO- W MHOTOKJIETOUHBIX, CHOpPOoOOpa3oBaHWE, BETETATUBHOE pasMHOXKEHHe. VICKycCcTBEHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HAYCHHE AJIsl CeJICKLIIU

53

ITonoBoe pa3MHOXKEHHE, €r0 OTJINYHUS OT O€CIIONOrO.
Meiios. Craguu Meiioza. Ilpoueccel, npoucxopsiue Ha craausx Meiioza. IloseneHue xpomocoM B Meliose.
Kpoccunrosep. buonornueckuii CMbIC U 3HAYEHHE MEH03a

54

I'amerorenes — mpomecc oOpa3oBaHMS IOJIOBBIX KJETOK Yy JKHBOTHBIX. 110JIOBBIE >Ke€e3bl: CEMEHHHKH M SIMYHUKH.
OO0pa3oBaHne W pa3BUTHE TIOJIOBBIX KIETOK — TaMeT (CIepMaTo30H[, SIMLEKIeTKa) — CIePMAaTOreHe3 M OOTeHes.
OCcobOEHHOCTH CTPOEHUS THLIEKJIETOK U criepmaTo3onnoB. Omnonorsopenne. [lapTeHoreHes

55

WnnuBuayanapHOE pa3BuTHe (OHTOreHe3). OMOpPHOHANIBHOE pa3BUTHE (SMOpHOreHe3). JTanbl SMOPHOHANIBHOTO PA3BUTHS
y TO3BOHOYHBIX JKHBOTHBIX. JApOOJIeHWe, racTpyisiuus, opraHoreHe3. lloctamOpuoHanpHOEe pasBuThe. THITBI
NOCTSMOPHOHAIBHOTO Pa3BUTHS. MpsMOe, HempsiMoe (JIMYMHOYHOE). BiusiHuMe cpenbl Ha pa3BUTHE OPTraHU3MOB;
(akxTOpHl, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazsutue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaUH Pa3BUTHS
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HaCJ'IeI[CTBeHHOCTb U UBMCHYUBOCTb OPTaHU3MOB

6.1

IIpenmer u 3amaum reHeTHKHU. McTopus pasBUTHS reHETUKH. Bkianm pocCHiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTHKH. MeTonbl TeHeTHKH (MMOpUIOJIOrHYECKHH, LUTOreHETHYECKUH, MOJIeKyIspHO-TeHeTndeckuil). OCHOBHbBIE
TeHeTUYECKUE NOHATHs. | 'eHeTHYeckast CUMBOJIMKA, UCIIOJIb3YE€Masl B CXeMaxX CKPeIUBAHUN

6.2

3aKOHOMEPHOCTH HACJIENOBAaHMs NPH3HAKOB, ycTaHOBIeHHbIe I'. MeHnenemM. MoHOrnOpHaHOE CKpeIHMBaHHE. 3aKOH
ennHoOoOpa3usi rHOpUOB MEePBOro mokoyeHus. [lpaBmio fOMUHHPOBaHUA. 3aKOH pacIIENJIeHHsI MPU3HAKOB. | nmoresa
YHUCTOTHI rameT. [10JIHOe U HEeTOJHOe TOMHUHUPOBAHHE.

I[I/IFI/I6pI/II[HOG CKpCIIMBaHHUEC. 3aKOH HE3aBHCHMOIO HAaCJICOOBAHUSA  TPU3HAKOB. L[I/ITOFeHeTI/ILIeCKI/Ie OCHOBBI
OUTHOPUAHOTO CKpeIlMBaHMsA. AHaNIM3UpyoLiee CkpelunBaHue. VCMonb30BaHue aHATU3UPYIOLIErO CKPEIIUBAHUS IS
OTIpeNIeJIeHUs] TEHOTHUIA 0coOU

6.3

CueruteHHoe HacienoBanue mnpusHakoB. Padora T. MopraHa mo CUEIUIEHHOMY HaclIeIOBaHUIO TeHoB. Hapymenue
CLIETUIEHHUS T€HOB B pe3yJibTaTe KPOCCUHIOBepa. XpOMOCOMHAas TEOPHsl HACIEACTBEHHOCTH. I eHeTudeckue KapThl.
I'enetnka nosa. XpOMOCOMHOE OmpefeNeHre Ioja. AyTOCOMBI M IOJOBbIE XPOMOCOMBI. l'OMOrameTHele u
rereporamMeTHble opraiu3mbl. HacienoBaHue Npu3sHaKkoB, CLEMJIEHHBIX C [TOJIOM

6.4

H3menunBOoCcTh. BHabl M3MEHYMBOCTH. HEHACJIEACTBEHHAass W HAcjienCTBeHHas. Ponb cpenpl B HEHACHENCTBEHHOMH
U3MEHYMBOCTU. XapaKTepHCTUKA MOMU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuallMOHHBIN Psi U BapUAIlMOHHAS KPHUBAS.
Hopma peakunn npusHaka. KomnuecTBeHHbIE M KAa4eCTBEHHbIE NPU3HAKM U HMX HOpMma peakuuu. CBolicTBa
MOTU(UKAITMOHHOM U3MEHYUBOCTU

6.5

HacnencreeHHas, WM TeHOTUITHYECKAs], U3MEHYNUBOCTh. KOMOMHATHBHASI MU3MEHYNBOCTb. Meiio3 U TOJIOBON MpoLece —
OCHOBa KOMOWHATMBHOM W3MEHUMBOCTH. MyTalMoHHast U3MeHYnBOCTh. Kiaccmukanmss Mytauuii: reHHbIE
XPOMOCOMHBIE, TeHOMHbIe. YacToTa ¥ NpUYUHBI MyTarnuil. MytareHHbie (PakTOpbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaCJeACTBeHHON n3MeHunBocty H .M. Basunosa

6.6

I'enetnka uyenoseka. Kapuorun uenoseka. OCHOBHBIE METOIbI T€HETHKH UEJIOBEKA: M€HEAJOTHUeCKUH, OJN3HEIOBBIH,
LIUTOT€HETHYEeCKUH, OHOXUMHUECKUH, MOJeKyJsipHO-reHeTnueckuii. COBpeMEHHOe  OmnpeneNieHHe TeHOTHIA:
MOJHOT€HOMHOE CEKBEHHPOBAHUE, TE€HOTUIHPOBAaHWE, B TOM uuciae ¢ nomowmbro [IP-ananu3za. HacnenctBeHHble
3a0oneBaHNusl YeJOBEKAa: TIeHHble OONe3HH, OOJEe3HM C HACIEACTBEHHOH MPEenpacoNoKEHHOCThIO, XPOMOCOMHBIE
Oonesan. Comaruyeckne M TIeHepaTHBHbIE MyTanud. [IpuHOMIBI 310poBOro o0pasa JKWU3HH, IHArHOCTHKH,
npoQIIAKTUKH M JICYCHUS TeHETHYeCKHX Oose3Hell. MenuKo-reHeTHYeCKoe KOHCYJIBTHPOBaHHE. 3HadyeHue
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MeI[I/ILII/IHCKOfI FCHCTUKU B IPCAOTBPAIICHUN U JICHCHUU M'CHETUYICCKUX 3a00JIeBaHMI1 Y€JIOBEKA

7 Cenexiust opraan3mMoB. OCHOBBI OMOTEXHOJIOTHU

Cenexkuusi Kak Hayka M TpoOIecC. 3apokAeHue cenekuuu u aomectukauusa. Yuenne H.M. BasunoBa o mentpax
7.1 MPOUCXOXKAECHUST 1 MHOTro0Opasusi KyJNbTYPHBIX pacTeHuil. LIeHTpBl MPOMCXOXAEHUs] NOMAIIHHUX KUBOTHBIX. COpT,
Mopoza, MTAMM

CoBpeMeHHBIE METONIbI CeNIEKLINU. MacCOBBI M MHANBHAYAIbHBIN OTOOPHI B CEIEKIIMU PACTEHUH U )KMBOTHBIX. OLieHKa
sKcTepbepa. bimskopoacTBeHHOe ckpemmBaHue — WHOpuauHr. Yucras nuHus. CKpelquBaHUE YHUCTBIX JIMHHIL.
7.2 I'ereposuc, nnn rubpunHas cuna. HeponcTBeHHOe ckpermmBanue — aytOpuamur. OtnanéHHas rubpuamzanus U eé
ycnexu. MckyccTBeHHBINH MyTareHe3 M IOJIy4YeHHE IMOJUILIONAO0B. JlOCTHIKEHHUS CeJeKLUU pacTeHUM, >KMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHosorHsT Kak OTpacib MPOU3BOACTBA. | €HHAsi WHXKeHepus. OTtambl co3manus pekomOuHantHOW JIHK wu
TPAHCTeHHBIX OpraHu3mMoB. Kierounas nnxenepus. Kinerounble KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHNUE PACTCHUI.

7.3 o
KiornpoBaHue BBICOKOMPOAYKTHBHBIX CEIBCKOXO3SICTBEHHBIX OPTraHU3MOB. JKOJIOTMYECKHE M STHYECKHE MPOOJIEMBI.
I'MO — rerernuecky MOAM(PUIUPOBAHHBIE OPTaHU3MBI
11 KJJACC
Kon IIpoBepsieMblii 21eMEHT COAePKRAHMS
1 DBOJIFOIIOHHAS] OUOJIOTHs
DBOOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CeuperenbcTBa 3BOMOLMHU. llaneoHTONOrMUECKHE: MOCIENOBATENBHOCTh TOSBICHUS BHIOB B IAJCOHTOJIOTHMYECKON
11 JeTONHCH, TepexonHbie ¢popMel. buoreorpapudeckne: ¢XxoacTBO M pasinuue payH u Guop MaTepUKOB U OCTPOBOB.
' OMOpPHONIOTHYECKHE: CXOICTBA U Pa3IUUUsl SMOPHOHOB Pa3HBIX BHIOB MO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKUE:
rOMOJIOTHYHbBIE, AHAJOTUYHBIE, PYANMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJEKYJISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHH3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META0OJMUECKUX NMyTeH V¥ BCEX OPraHN3MOB
12 Opomounonnas teopust U. JapsuHa. IIpeanoceliku BO3SHUKHOBEHUS JapBUHU3MA. J[BHKYIIHME CHIIbI SBONIOLUN BUAOB
' no JlapeuHy (M30BITOYHOE PA3MHOXKEHHE NPU OTPAHUYEHHOCTH PECYPCOB, HEOMpenesEHHasi H3MEHIHMBOCT, Ooppba 3a
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CYIIECTBOBAHHE, €CTECTBEHHBIH OTOOP)

1.3

Cunretrnueckas Teopust sBonound (CTI) 1 oCHOBHBIE €€ ronoskeHus1. Mukpososous. ITomynsamnus kak enuHua BUaa
1 3BOJIIOLIUU

1.4

Jprokyuie cuibl ((GakTopbl) BOJTIOLMH BUAOB B Ipupoae. MyTalMOHHBIN npouecc U KOMOMHATHBHAS W3MEHYHUBOCTb.
[MonynsaunonHbie BONHBI U apeli¢ reHoB. M3omsmms m murpauus. EcrecTBeHHBI 0TOOp — HampaBistomuil (GaxTop
sBomonun. POpMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocobneHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoSoLUH. IlpumMepbl nmpucnocoOaeHnii y opranu3MoB. ApoMopgo3sl
U UMoasianTaluu.

Bun u Bunoobpasosanue. Kpurepun Buga. OcHOBHbIE ()OPMBI BUAOOOPA30BaHMs: reorpauiaeckoe, IKOJOTHIECKOe

L5

Maxkpossosrorusi. @opMel 3BONMOLNH: (PUIIETHYECKAs, AUBEPTEHTHAsI, KOHBEPreHTHAas!, napamienpHas. HeobparumocTs
5BOJIOLIUH

Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMie

2.1

JloHay4HbIe TIPEACTABICHUS O 3aPOKACHUH KU3HH. HayuHble rUNOTe3bl BOSHUKHOBEHHSI )KMU3HH Ha 3emile. aOHMOoTreHes U
naHcrnepMus. XUMHUYECKasl SBOIOLMS. DKCINEPUMEHTAJIbHOE MOATBEp)KAEHHE XUMUYecKoW sBomonuu. HaganbHble
sTansl Ouonorndeckoit spomonnu. I'unoreza PHK-mupa. Tlepsrie knetku u ux 3Boroumst. PopMupoBaHNE OCHOBHBIX
IPyIN )KUBBbIX OPTaHU3MOB

22

PazButne >xu3Hu Ha 3emie no 3pam u nepuoaam. Karapxeii. Apxeiickas u npoTtepo3oiickas 3psel. [laneo3oiickas spa u eé
NepUOBL: KeMOPHICKHN, OPIOBUKCKHM, CUIYPUHCKNH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, epMcKuid. Me3o3olickas 3pa u
€€ mepuoabl: TPUACOBBIM, FOPCKUN, MEJIOBOM.

KaliHo3olckast 5pa u €€ mepuoapl. NajeOreHOBBIM, HEOTNE€HOBBIM, AHTPONOIEHOBBINA. XapakTepUCTHUKA KIUMaTa U
reoJIOTH4ecKrX npoueccoB. OCHOBHBIE STAIbl 3BOJIIOLUN PACTHTEIBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHui
1 >)kMBOTHBIX. IlosiBJIeHUE, pacliBET U BHIMUPAHUE I'PYII KUBBIX OPraHU3MOB

2.3

Cucrema OPTraHUYCCKOro MUpa KakK OTPaKE€HUEC SBOJIOLINH. OCHOBHBIE CUCTEMATHYECKHE rpynibl OPraHu3MoB

24

DBOJIOIMS YeJIOBeKa. AHTPOIOJOTHs KaK Hayka. Pa3BuTHe TPECTaBICHUN O TPOMCXOKIECHUH 4YeloBeka. MeTombl
u3y4deHus aHTpornoreHe3a. CXOACTBA U Pa3INyMsl YeJIOBeKa U JKUBOTHBIX. CHUCTEMAaTHYECKOE MOJIOKEHHUE YEJIOBEKA.
JBmkymue cubl ((hakTopbl) aHTpoInoreHesa. HacnencTeBeHHass M3MEHYHMBOCTD U €CTECTBEHHBIN 0TOOp. O0ImecTBeHHbIN
00pa3 KM3HH, U3TOTOBJICHUE OPYANI TPYAA, MBIILJIEHUE, PEYb
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2.5

OcHOBHbIE CTaguU M BETBU HBOJIIOLMM 4YesOBeKa: aBcTpaionureku, Yenosek ymenbid, YenoBek NpsSMOXOIALIUH,
Uenosek HeaHaepTanbckuii, YeaoBek pa3yMmHbIi. Haxoaku HMCKOMaeMbIX OCTAHKOB, BPEMsl CYIIECTBOBAaHUS, OOJIACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas JKU3HH, Opy sl

2.6

Uenoseueckne packl. OcHOBHble Oonblumie  pacel: e€BporeougHast (eBpasuiickasi), HErpo-aBCTPaJOWUAHAS
(oKBaTOpHANbHAS), MOHTOJIOMAHAs  (a3MATCKO-aMEpUKaHCKasi). YUepThl MPUCHOCOOJNIEHHOCTH  MPENCTaBUTENICH
YeJOBEUECKHX pac K YCIOBHsIM cylecTBoBanus. EnnHcTBO YenoBeueckux pac. Kpuruka pacusma

Oprann3Mbl 1 OKpY’KaroLIas cpena

3.1

Okojorus Kak Hayka. 3aJad4d U pas3fesbl 5KOJOrHMU. MeToAbl 3KOJOTHMYECKUX HCCIEAOBaHUHI. DJKOJOrHYecKoe
MHpOBO33peHue. Cpenbl 0OUTaHHUs OPTraHU3MOB: BOAHAsI, HA3€MHO-BO3IyLITHASI, TOYBEHHAs!, BHYTPUOPTaHU3MEHHAs

3.2

Oxonorudeckue paxtopsl. Kinaccudpukarmst sxonornueckux pakropos: abnoTnueckue, OHOTUIECKUE U aHTPOIIOT€HHBIE.
JlelicTBrE HKOJIOrNYeCKUX (PAKTOPOB Ha OPraHU3MBI

3.3

AbuoTtnueckue GpakTOpwl: CBET, TEMIeparypa, BIakHOCTh. PoTtonepruonusM. [IpucnocobneHus: OpraHu3MoB K AEHCTBUIO
abuornyeckux paxTopos. buongornueckue puTMel

3.4

buotnueckue ¢akropbl. Buabl OMOTHYECKUX B3aMMOACHCTBUI: KOHKYPEHIMS, XUIITHUIECTBO, MAPA3UTH3M, MYTYyallu3M,
KOMMEHCaIN3M  (HaxJIeOHMYeCTBO, KBAPTHPAHTCTBO), AMEHCAJIN3M, HEUTpaiam3M. 3HaueHHe OMOTHUYECKHX
B3aUMOJEHCTBUHN JIs1 CYIECTBOBAHHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XAPAKTCPUCTUKH TONMYJIALIUHA. OcHOBHBIE TIOKa3aTeIU nonyJjisaquu. 4YUCJICHHOCTb, IIJIOTHOCTD,
POXKAAEMOCTD, CMEPTHOCTD, MPUPOCT, MUT'PALIUS. I[I/IHaMI/IKa YUCJCHHOCTHU MONYJAUNU U eé peryiadanus

COO6H.I€CTBa H 3KOJIOT'MYCCKUEC CUCTEMBI

CoobmectBo oprann3mMoB — OuonieHo3. CTpykTypbl OMOIIEHO3a: BHOBAsA, MPOCTPAHCTBEHHAsA, TpodUdeckas (UIIeBas).
Bunsi-nomunanTer. CBs3u B OHOLIEHO3€E

42

Dxonorudeckue cucreMbl (3kocuctembl). [TonsTHe 00 skocucreMe U OuoreoneHoze. PYHKIIMOHATBPHBIE KOMIIOHEHTHI
SKOCHUCTEMBI. TMPOIAYLIEHTHI, KOHCYMEHTBI, pPeayleHThl. KpyroBOopoT BeHIECTB W TOTOK SHEPTUU B OSKOCHUCTEME.
Tpoduueckue (muiessie) ypoBHU SKocucTeMbl. [Tummessie nienu u cetn. OCHOBHBIE TOKA3aTEIH YKOCUCTEMBI. OroMacca,
MPOAYKLUSA. DKOJIOTHYECKHE MHUPAMUIBL MPOAYKLIUU, YUCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHCTEM: YCTOMYUBOCTD,
camoperysiuus, pazsutue. Cykieccus

4.3

IIpupoaHbIe S5KOCUCTEMBL. DKOCHCTEMBI 03€p M peK. IKOCUCTEMA XBOHHOIO WJIN IIUPOKOJUCTBEHHOIO JIeCa.
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AHTPOTIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. Y pOoskocucTeMbl. buojormueckoe W XO3MHCTBEHHOE 3HAYCHHE
arposKOCHCTEM U yPOO3IKOCUCTEM.
buopasznoobpasue kak pakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHIecKoro pa3Hoodpasus Ha 3emiie

Yuenne B.W. Beprnanckoro o 6uochepe. I'panuipl, coctaB u cTpykTypa omocdepsl. JKuBoe BEecTBo U ero (GyHKIUH.
Ocobennoctu 6mocdeprr kak riaodaapbHON 3KOcHCTeMBbl. J[MHaMuUeckoe paBHOBecHe M oOpaTHas CBsi3b B Omocdepe.

4.4
KpyroBopoTsl BelecTB 1 OMOT€OXUMHYECKUE [IUKJIbI 3JIEMEHTOB (YTiIepoaa, a30Ta). 30HaIbHOCTb Onocdepnsl. OCHOBHBIE
OMOMBI CyIIN
UenoseuecTBo B Ouochepe 3emmu. AHTponioreHHbie n3MmeHeHus B Ouocdepe. [100anbHbIe SKOJOTHYECKIE MPOOTIEMBI.
4.5 OcCHOBa PalMOHABPHOTO YITPABJICHUS MPUPOIHBIMHA PECYPCAMU U UX UCTIONBb30BaHMe. JloCTHKeHUs OMOJIOTHH U OXpaHa

MPUPOALI
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