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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl M0 OMOJOTUU TEOPETUUYECKYIO OCHOBY JUIsl ONpEACNICHUS MOAXOA0B K (hOPMHPOBAHUIO
comepkaHusi yuyeOHoro mpeamera «buonorus»  coctaBUiM:  KOHIENTyalbHble mnojoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH I1IeJIeH, coliepKaHusl, pe3yabTaToB 00y4YeHUs U TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OONMX TENSIX W TMPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHEro OOIIeTro
oOpazoBanus B Poccuiickoit deaeparuu, a Takxke MOJOKEHUSI O cnenuduke OMOJIOruu, e€ 3HaYCHUHU B MO3HAHUU >KUBOUN
MPUPOJBI U OOECNEYEHUN CYIIECTBOBAHHUS 4YelioBeuecKoro ooOmiectBa. COriiacHoO Ha3BaHHBIM TOJIOKEHHSIM, OIPEIeTICHBI
OCHOBHBIE (DYHKIIMH ITPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouonoruu JA€T MpelCTaBlICHUE O LeNsIX, 00 o0mieil cTpareruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS
oOyyarouxcsi cpeAcTBaMu ydeOHoro npeamera «buonorus», omnpezaenser o0s3aTeabHOE MPEAMETHOE COAEpPKAHUE, €ro
CTPYKTYpY, paclpeiesieHue Mo pa3jesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEI0BATENbHOCTh U3yUYEeHHs yUeOHOTr0 MaTtepuaia ¢
y4E€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKH 00pa30BaTEIHLHOTO MPOIIECcca, BO3PACTHBIX OCOOEHHOCTEM
00yJarommxcs.

B mporpamme mo OMOJOTUM TakXe YYHUTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHBIM U
MPEIMETHBIM pe3yJibTataMm oOydeHus B (OPMUPOBAHWU OCHOBHBIX BHUJIOB YUEOHO-ITO3HABATEIBLHON JEATEIbHOCTH/YUEeOHBIX
JENUCTBUN 00YyYaIONUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIUI MPEEMCTBEHHOCTH B U3YUYEHUU
Oouonoruu, 6aromapsi 4eMy B HEW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (HOPMUPOBAHHEM
€CTEeCTBEHHO-HAYYHOT'0 MUPOBO33PEHHUSI, [ICHHOCTHBIX OPUECHTAIIUN JIMYHOCTH, SKOJOTHUECKOTO MBIIUICHHS, PEICTaBICHUN
0 3JIOPOBOM 00pa3ze KW3HU U OCpEKHBIM OTHOILICHHEM K OKpYKarouiend npupogHout cpeae. [lortomy Hapsay ¢ u3ydeHHeM
0OIIIeOMOIOTUYECKUX TEOPU, a Tak)Ke 3HAHUN O CTPOCHHMM JKMBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX IPOIIECCOB B MPOrpaMMe MO OMOJIOTHH y/AEJIEHO BHUMAaHHUE HCIIOIH30BAHUIO TIOJYYCHHBIX 3HAHUU B
MTOBCEIHEBHON KW3HU JJIsI PEIICHUS TMPUKIAIHBIX 3ajlady, B TOM 4YHucle: NMpO(UIAKTUKH HACIEACTBEHHBIX 3a00JI€BaHUI
YeJI0BeKa, MEJAMKO-TEHETUYECKOTO0 KOHCYJIBTUPOBAHUSA, OOOCHOBAaHUS HKOJOTHYECKH LEJIECO00pa3HOro MOBENCHUS B
OKpY’Karollled MPUPOHON Cpelie, aHaliM3a BJIMSHUSA XO3IMCTBEHHOM NESTEILHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U



HUCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHME BHHUMaHMs K IPHUKIAJHOW HAIpaBJIEHHOCTH YyueOHOoro mnpeamera «buomorus»
MPOJAUKTOBAHO HEOOXOJUMOCTBHIO OOECIEUEHUs] YCIOBUM [IJisi PEUICHUS OJHOM U3 aKTyaJdbHbIX 3a/ad IIKOJbHOIO
OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas Mpeanojaraet (popMupoBaHue y OOy4arOMUXCS CIOCOOHOCTH aIanTHPOBATHCS K
U3MCHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHUPA.

buonorust Ha ypoBHE cpeHero ooiero oopa3oBaHus 3aHMMaeT BakHoe MecTo. OHa obecrieurBaeT (HOPMUPOBAHHE Y
oOyJarommxcsl MPEJACTAaBICHUN O HAay4yHOW KapTHHE MHUpa, paciiupseT W o0000IaeT 3HaHMS O JKUBOM Impupojne, e&
OTJIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpPTraHMU3AMU W HBOJIOLMHU, CO3MAET YCIOBUS JJISl: TO3HAHWA 3aKOHOB >KMBOU
npuponbl, (opMupoBaHus (DYHKIMOHATLHOM TIpPaMOTHOCTH, HAaBBIKOB 3J0POBOTO U 0Oe€30macHOro oOpasa JKHU3HU,
AKOJIOTUYECKOT0 MBIIICHUS], IEHHOCTHOTO OTHOIICHUS K dKUBOU MPUPOJE U YEIOBEKY.

Bonbiioe 3HaueHNEe OMOJIOTHS UMEET Tak)Ke JIJIs PEIICHUS BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX 3a/1ad CPEIHEro OOIIEro
oOpazoBaHus, coluanu3anuu oOyyaromuxcs. M3yueHue Ouosoruu oOecneyuBaeT YCIOBHS Jisi  (DOPMUPOBAHUS
MHTEIJIEKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(MPOPMAIIMOHHBIX HABBIKOB, ACTETUUYECKON KYyJIbTYpbl, CIOCOOCTBYET
MHTETpalu OMOJOTUYECKUX 3HAHUM C MPECTABICHUSIMU U3 JAPYTUX YUEOHBIX MPEIMETOB, B UaCTHOCTH, (DU3UKHU, XUMHUH U
reorpaduu. HazBaHHbIE TOJOKEHHS O MpeIHA3HAUYCHHH Yy4eOHOro mnpeaMera «bHOIOTHS) COCTAaBHIM OCHOBY IS
OTIPEICIICHHS TIOIXOA0B K OTOOPY M CTPYKTYPHPOBAHHIO €T0 COJICPIKAHUSI, MPEICTABICHHOTO B MMPOTrpaMMe 110 OMOJIOTHH.

Otb6op coxaepkanusi y4yeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBJIEH C MO3UIUN
KYJIbTYpOCOOOPa3HOIo MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs TOKHBI OCBOUTH 3HAHUSI M YMEHHUS, 3HAUUMBIC
U1 (GOPMHUPOBAHKS OOIIECH KyIbTYpPBI, OIIPEACIISIONINE aICKBAaTHOE TTOBEJCHNE UYeJIOBEKa B OKPYIKAIOIICH MPUPOIHOH cpere,
BOCTpeOOBaHHBIC B ITOBCETHEBHOM KU3HU U MPAKTUYECKOMN AesTeIbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTHI COJEP)KaHUs, KOTOpBIE CIyKaT OCHOBOHM sl (DOPMHUPOBaHMS IPEACTABICHHA O COBPEMEHHOW €CTECTBEHHO-
HAay4yHOM KapTHMHE MHpa M IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3AIMW OUOJOTUYECKOTO
oOpa3oBaHus.

CtpykTypupoBaHue COJCpKaHUS Y4eOHOro Marepuaja B MpOTrpaMMe MO OWOJOTHU OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYHUTENBHBIX OCOOCHHOCTAX XKUBOW MPHUPOIBI, O €€ yPOBHEBOW OpraHu3alliid U
ABOJIIONMHU. B COOTBETCTBUM C 3TUM B CTPYKTYype y4eOHOTO npeaMera « buonorusy BbIICIECHbI CIEAYIONINE COJIepKaTEIbHbIe
nuHun: «buonorus kak Hayka. MeTojsl HaydHOro Mo3HaHus», «KieTka kak Ouojiormueckas cucreMma», «OpraHu3M Kak



Oouonoruyeckass cuctema», «CucreMa W MHOrooOpasve OpraHM4ecKOro MHpay, «IBOJIONUS >KUBOW MPUPOIBIY,
«IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTUY.

Lenp u3yuenuss yueOHoro npenmera «buosorus» Ha 0a30BOM yYpPOBHE — OBJIAJIEHHE OOYYAIOUIMMUCS 3HAHUAMH O
CTPYKTYPHO-(DYHKITMOHAJIBHOM OpraHU3allMM >KUBBIX CHCTEM PA3HOrO paHra U MPUOOpPETEeHHE YMEHHM HCIOJb30BaTh 3TH
3HAHUS JIs1 TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JlocTmkeHHe 1enu U3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE OOECIIEUMBAETCSI PEIICHUEM
CJIEIYIOIIUX 3a]a4:

OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSIX, YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIO0TE3aX, MPaBUIIaX, CIYXKAIIMX OCHOBOHM Juisi (OPMHUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MUpa, O
METOJIaX HAay4HOTO MO3HaHUsS, CTPOCHUHM, MHOTOOOpPa3HUH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3alluu,
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX MCCIIEIOBAaHUSAX B OMOJIOTUY;

(opMHpoBaHrE Yy OOYy4YarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpolecce
aHaiIM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJOTUU HAYYHBIX B3IVISIAOB, UAEH U MOAXOA0B K U3YUYEHHIO KUBBIX CUCTEM PA3HOIO
YPOBHSI OpTraHHU3alINH;

CTAaHOBJICHHE y OOydYaromuxcsi o0Imei KyabTyphl, (yHKIIMOHAIBLHOW T'PaMOTHOCTH, PAa3BUTHE YMEHHH OOBSICHATH U
OIICHUBATH SIBJICHUSI OKPY>KAIOIIEr0 MUpa KUBOW MPUPOJbl HA OCHOBAHUM 3HAHWUN M OIbITA, MOJYYEHHBIX MPU U3yYCHUU
OMoJI0orNY;

dopmupoBaHrue y OOy4YalOIIMXCAd YMEHHM WUIIOCTPUPOBATH 3HAYCHHE OMOJIOTMUECKHX 3HAHUNW B MPAKTHUECKOU
NEeSTETLHOCTH YEIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIHTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEJIOBEKOM >KHMBOM HPUPOJIbI, HEOOXOIMMOCTH OEpekHOTOo
OTHOUIEHUS K HEeW, COOIO/IEHUS STUYECKUX HOPM MIPU MPOBEAECHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HAaHHUE LEHHOCTH OMOJIOTMYECKUX 3HAHUM JIJISl MOBBIIICHUS YPOBHS AKOJIOTHYECKON KyJIbTYphbI, A5 (GOpMUPOBAHUS
Hay4YHOI'0 MHUPOBO33PEHHS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCEIHEBHOW JKM3HHM ISl OIEHKH TOCJIEACTBUI CBOEH
NEATEeIbHOCTU TI0 OTHOIICHHUIO K OKpYXKalIleh cpeae, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME U COOJIIOJCHHUE MeEp
npoduIaKTUKH 3a00JIeBaHUH.



B cucreme cpeanero obuiero o0pa3oBaHus yueOHbI npeamer «buonorus», n3ydaeMblii Ha 6a30BOM YpOBHE, SIBJISIETCS
00s13aTeTbHBIM YU€OHBIM MTPEIMETOM.

Jlnia uzydyenuss 6uosoruu Ha 6a30BOM ypOBHE CpeaHero oobmiero oopazoBanusi orBoautca 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hegenmo), B 11 knacce — 34 gaca (1 yac B Hezelo).



COIEPXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kax Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMHM, TEXHUUYECKUMU U JPYTUMH €CTECTBEHHBIMH HayKaMH,
¢bunocodueit, >THUKON, ICTETUKON W mpaBoM. Ponb Ouonoruu B ¢GOpMHpPOBAHWM COBPEMEHHOW HAy4YHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronbl TMO3HAHMS KUBOM NTPUPOAbl (HAOMIOJEHUE, OHKCIEPUMEHT, ONUCAaHUE, H3MEpPEHHE, KiIacCU(PUKALHMS,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00pabOTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBDY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «cnonb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3yudeHus Ouonoruu. OTiMure >KUBBIX CHUCTEM OT HEOPraHUYECKOU
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHbIN, TOMYJISUUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre€0IeHOTUYECKHI ), OMOoC(epHBI.

JdeMoHcTpanuu:

Tabmuibl 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HWY, « Y POBHHU OPTAHU3AIUHN KUBOUM TPUPOIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KJIECTKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHYECKHE BJIEMEHTBI: MAKpPOAJIEMEHTBhI, MUKPOA3JIEMEHThl. Boma W muHepanbHbIE
BEILIECTBA.



DYHKIMU BOABI U MUHEPAJIbHBIX BEIECTB B KieTke. [lognepxanue ocMoTHyeckoro 6anaHca.

benku. CoctaB u crpoeHue O€aKOB. AMHUHOKMCIOTBI — MOHOMEphl OenkoB. He3ameHuMble U 3aMEHHUMBbIE
AMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYHASL, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA OeKkoB. buonoruuyeckue GyHKimu OEIKOB.

®epMeHThl — Onosiornueckue katanuzatopbl. CTpoeHue depMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas CHelU(pUYHOCTD.
Kodepmentsl. Butamunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaJau3aTOPOB.

VYraeBoasl: MoHOCaxapuabl (TI0K03a, pubo3a U J1e30KCcupr003a), nucaxapuibl (caxaposa, JaKTo3a) U MOJrUCcaXapuIbl
(KpaxmMal, TJIMKOTEeH, 11eJITI0J103a). bruonornyeckue GyHKIIMU yTiIeBOIOB.

Jlununel: Tpurauuepuasl, ¢Gocpoaunuapl, crepouasl. ['mapodunbHO-ruapodoOHBIE CcBoiicTBa. buonoruueckue
¢yskuun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIIUAOB KAK UICTOYHUKOB SHEPTUU.

Hyxneunossie kucinotel: JIHK n PHK. Hykneotunsl — MoHOMEpBI HyKIEMHOBBIX KUCH0T. CTpoenue u ¢pynkuuun JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUU.

[uronorus — Hayka o kietke. Kierounas teopus — npuMep B3aUMOACUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUHU.
MeTtonabl U3y4EHHUS! KIIETKH.

Krnerka kak menoctHas sxuBasi cucrema. OO0Iye nmpu3HaKky KJIETOK: 3aMKHYTasi Hapy>kHast MmemOpaHna, moiekyisl JJHK
KaK TeHEeTHYECKHUI anmnapar, CucTeMa CUHTe3a Oeska.

Tunel KJIETOK: JdyKapuoTHUecKas M TpokapuoTudeckas. OCOOEHHOCTH CTPOEHHUS NPOKAPUOTHUYECKON KIIETKH.
Knerounast crenka Oaxtepuif. CTpoeHHE 3yKapuOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYUS PACTHTENILHOM, >KUBOTHOW H
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs! CTEHKA, TJIMKOKAIUKC, UX pyHkuuu. [lnasmarnueckas memOpaHa, eé
cBorictBa u ¢GyHkiuu. [utomnasma u e€ opranouasl. OgHomeMOpanubie opraHouabl kietku: JIIC, anmapat [Nonbmxku,
JIM30COMBI. [101yaBTOHOMHBIE OPraHOMBI KJIETKU: MUTOXOHAPHUHM, IUIACTUIBL. [IponcxoxkaeHne MUTOXOHAPUNA U TUIACTUL.
Bunel mnactun. HememOpanHble OpraHOMIbI KJIETKH: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJH, PECHUYKU, KIYTHKH.
OyHKIMHA OPraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynsaTopHbli 1eHTp kieTKU. CTpoeHue snpa: saepHas 000J0uYKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.



TpaHcnopT BeniecTB B KIIETKE.

JemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. Ineitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiul, K. M. bap.

Huarpammel: «PacnpeneneHue XMMHYECKHUX OJEMEHTOB B HEXUBOM mpupojae», «PacmpeneneHue XUMHUYECKHX
AJIIEMEHTOB B KMBOU IIPUPOIE.

Tabmuupl u cxemsl: «llepuoanueckass TabnuIa XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJEKYJbl BOAbD), «brocuHTes
oenka», «CtpoeHue Monekynbl Oenka», «CtpoeHue depmenta», «Hyknennosbie kucnotel. [JHK», «CTpoeHne Monexyiibl
AT®», «CTpoeHue 3yKapuOTHUECKOW KIETKM», «CTpOEHHE >XUBOTHOU KIETKH», «CTpOEHHE DPACTUTEIIBHOM KIIETKUY,
«CTpoeHne MpOKapuOTHYECKON KIETKW», «CTpOEHHUE sapa KIETKN», « YTIIEBOABDY, «JIumuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHWE sl MPOBEACHUS HAONIOACHUI, U3MEPEHUN, 3KCIEPUMEHTOB,
MUKPOIpEnapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass padora No 1. «/3ydeHuwe KaTaIUTUYECKOM AaKTUBHOCTH (PEPMEHTOB (Ha MpUMEpEe amMuja3bl WM
KaTanasbl)».

Jlaboparopnas pabota No 2. «M3yueHune CTpoeHUS KJIETOK PAaCTeHUH, JKMBOTHBIX W OaKTepUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax u uX ONUCAHUEY.

Tema 4. /Ku3HeesiTeJJbHOCTb KJIETKH.

OOmeH BemecTs, Wik MeTadou3M. ACCUMUIIAIUS (TUTACTHYECKU OOMEH) M TUCCUMIIIALINS (SHEPTeTUUeCKUil OOMeH) —
JIB€ CTOPOHBI €JMHOTO Ipolecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IN3MA.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA U rerepoTpodHbii. Poias ¢pepmMeHTOB B 0OMEHe BELIECTB M NPEBpAILEHUU
SHEPTUHU B KIIETKE.

®dotocunTe3. CBeroBas W TeMHOBas (a3bl dotocuHTe3a. Peaknuu QorocunTeza. DPpheKTUBHOCTH (OTOCHHTE3A.
3HaueHue (QoTocuHTE3a A KU3HU Ha 3emse. BrnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILICHHS €rO
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHU.

XeMOCUHTE3. XeMOCHHTE3UPYIOLUe OAKTEPUH. 3HAYEHUE XEMOCHUHTE3a JIJIsl )KU3HU Ha 3eMIie.



OHepreTuueckuii oOMeH B KieTke. Paciienyienue BemecTs, BbIIEICHUE U aKKYMYJIMPOBaHUE SHEPTUU B KJIETKE. DTaIbl
sHeprernyeckoro obmena. [nmkonn3. bpoxxkenwe u ero BuAbpl. KHCIOpPOJHOE OKHMCIEHHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTH FHEPTETUIECKOTO 0OMEHA.

Peaxiuu matpuunoro cunrtesa. ['enernyeckas nunpopmanusa u JJHK. Peanuzanus reneTudeckoit ”HpopMaluu B KIETKE.
['enetnueckuit ko u ero cpoiictBa. TpaHckpuniusa — Matpuunblii cuHTe3 PHK. Tpancnsiuusa — 6uocunre3 OGenka. DTambl
TpaHcasauuu. Konupoanue aMmuHokucioT. Ponb pubocom B Onocunrese Genka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mcropus otkpeitus BupycoB (/1. Y. iBanoBckuit). OCOOEHHOCTH CTPOEHUS U
’KU3HEHHOT'O IIMKJa BUpPYcoB. baktepuodaru. bone3nu pacreHuid, )KUBOTHBIX M YeJIOBEKA, BbI3bIBA€MbIE BUpycamu. Bupyc

ummyHoaeuiuta uvenoBeka (BUY) — BozOyaurens CIIW[a. OOpatHas TpaHCKpUIILIMS, peBepTaza M HHTErpasa.
[IpodunakTuka pacpocTpaHEeHUsI BUPYCHBIX 3a00JICBAHUIA.
JleMoHcTpanuu:

[Toptpetsr: H. K. Konpsnos, /1. . UBanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metadbonuzm», « MUTOXOHAPUSY, « JHEPreTUUECKU 00MeH», «XJIOpOoIIacT,
«Dotocuntes», «Ctpoenune JJHK», «Ctpoenune u ¢yHKimoHupoBaHue reHa», «CunHte3 Oenkay, «['eHeTHYecKuil Komy,
«Bupyco», «baktepuodarmny, «Ctpoenue u xxusHeHHbIN nuki supyca CIIM/{a, 6akrepuodaray, «Permxarus JJHK.

O6opynoBanue: moaenu-anmnkanuu «Y npoenue JIHK u tpanckpunumsy, «buocunrtes 6enkay, « CTpOCHHUE KIECTKH,
mozenb cTpykrypsl JJHK.

Tema S. Pa3MHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii 1ukn, Wid KW3HEHHBIM LMK KiIeTkH. MHTepdaza m murtos. Ilporeccel, mpoTekaromime B HHTEpdase.
Pernmukanus — peakuus matpuunoro cuare3a [JHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0Op — KapuOTHUI. JIUTIONTHBIN
Y TaryIONAHBIN XPOMOCOMHBIE HA0OpHl. XpoMmaTu bl [[uTonornyecke 0CHOBBI pa3MHOKEHUS U UHIWBUAYAJBLHOTO Pa3BUTHS
OPTraHU3MOB.

Henenue knetkn — Muto3. Craguu muto3a. [Iporeccsl, NpoucxoAsme Ha pa3HbIX CTAAUAX MUTO3a. buosornyeckuii
CMBICJI MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aronTo3.



@opMBbI pa3MHOXKEHMSI OPraHM3MOB: O€crojioe M TMoJoBoe. Buuapl 0Oecrnosoro pa3MHOXKEHHUS: JeJeHHUE HaABOE,
MMOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TaTUBHOE pa3MHOXKEeHHUE. MICKycCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €T0 3HAYEHHUE JJISI CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meito3. Craguu wMeito3a. Ilpouecchl, mpoucxonsiiue Ha craausx weinosa. IloBeneHue XpoMocoM B MeHO3e.
Kpoccunrosep. buosornyeckuii CMbICI U 3HaAYEHHUE ME03a.

I'amerorenes — mpoliecc 00Opa30BaHUSI MOJIOBBIX KJIETOK y KMUBOTHBIX. I10JOBBIE Kene3bl: CEMEHHUKH U SIMYHUKH.
OOpa3zoBaHue W pa3BUTHUE TMOJIOBBIX KIETOK — TaMmeT (CIepMaTo30Mj, SIMIEKIIeTKa) — CIepMAaToreHe3 U OBOICHE3.
Oco0EeHHOCTH CTPOEHHUS SUIIEKIETOK U criepMaTo3ouaoB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIbHOE pa3BuTuEe (dMOpUOreHe3). ITambl AMOPHOHAIBLHOTO
pPa3BUTUSI Y TO3BOHOYHBIX >KUBOTHBIX: JPOOJICHUE, TacTpyJisalus, opraHoreHes. IloctamOpuoHanbHOEe pa3ButHe. TUIIbI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HEMpsIMOe (JTMYMHOYHOE). BiusiHME cpellbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAIMH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl 1 cxembl: «POpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «/[BOMHOE OIUIOIOTBOPEHHE Y LIBETKOBBIX PACTEHUI»,
«BereratuBHOE pa3sMHOXXEHUE pacTeHUi», «JleneHue kieTku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kietounbii mukim», «Permmkanus JHK», «Mwutosz», «Menosy», «lIpamoe u HempsamMoe pa3BUTHEY,
«I"ameToreHes3 y MIEKONMUTAIOMINX U YeTIOBEKa», « OCHOBHBIE CTaJIMM OHTOTE€HE3a).

Oo6opynoBanue: MHKPOCKOTI, MUKpPOTpEnapaTsl «CrniepMato30uibl MJIEKOIUTAIOLIET O, «SlinexneTka
MJICKONUTAIOIETO», «KapuoknHe3 B KJIETKAaX KOpEIIKa JIYKa», MarHUTHasi MOJEb-anIlInKauus «/leeHue KieTkuw», MOJEb
JTHK, Mmozaenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

Jlabopatopnas pabota Ne 3. «Habmronenne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa JTyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

Jlaboparopnas padota Ne 4. «3yueHnue cTpoeHus MOJOBBIX KIETOK HA TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Vcropus pa3sBUTHS TeHETHUKU. Ponb muronoruu M 3MOPHOJIOTHMM B CTAHOBJIEHUU
TeHEeTUKH. BKiag poCCHMUCKHMX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKU. MeTOIbl TeHETUKU (THOPUAO0IOTHUYECKHIA,
LHUTOT€HETUYECKHUI, MOJEKYJISIPHO-TeHEeTHUYeCKui). (OCHOBHBIE T'€HETHUYECKHE TMOHATHs. ['€eHeTHyeckas CHUMBOJIMKA,
UCIIOJIb3yeMasi B CXEMAaX CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHorubpuaHoe ckpermuBaHue. 3aKOH
eanHooOpa3usi ruObpuoB mepBoro mnokojeHus. I[lpaBuio nomuHHMpoBaHMs. 3aKOH pacUICIUIEHUs NpPU3HAKoB. ['umoresa
YUCTOTHI raMeT. [1osTHOe M HenmoIHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO HACJIEJIOBAHMS NPHU3HAKOB. LlUTOreHeTMyeckne OCHOBBI
AUTUOPUIHOTO CKpeIIMBaHMs. AHanM3Mpylollee CKpelmuBaHue. Vcrnoiab3oBaHHE aHAIM3UPYIOLIETO CKPEUIMBaHUS IS
OTIpe/ieNICHUs] TEHOTHUIIa OCOOMU.

CuermieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cremjieHHOMY HaclieOBaHWIO reHoB. Hapyuienue
CLICIJICHHSI TEHOB B PE3YJIbTAaTE KPOCCHHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpEACIICHHE TMoja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHesle W
rereporaMeTHsle opranusmsl. HaciienoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

N3menunBOCTh. BuAbl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACIEACTBEHHasd. Poib cpenbl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKALMOHHON M3MEHYMBOCTH. BapuannoHHslil psa U BapuanumoHHas kpusas. Hopma
peakuuu npusHaka. KoinyecTBeHHbIE U Ka4eCTBEHHbIE NMPU3HAKM M UX HOpMa peakiuu. CBOHCTBA MOAM(PUKAMOHHOMN
U3MEHYUBOCTH.

Hacnencreennas, wim reHOTUIINYECKas, UI3MEHUNBOCTh. KoMOMHATHBHAS U3MEHUHMBOCTh. Mei03 1 MOJIOBOM Mpoliece —
OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTalmoHHasi ©3MeHYMBOCTh. Knaccudukanus MyTaiuii: TeHHbIE, XpPOMOCOMHEIE,
reHoMHble. YacToTa M mpuuuMHbl MyTaiuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3meHunBocty H. 1. BaBunosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuorun uyenoBeka. OCHOBHbIE METOJbl T€HETUKH YEJIOBEKA: F€HEATOrH4eCKUi, OIM3HEOBBIH,
LUTOT€HETUYECKHUM, OMOXUMUYECKUN, MOJIEKYJISpHO-TeHeTnYecKuid. COBpeMEHHOE ONpeeieHe FeHOTUIIA: TTOJIHOT€HOMHOE



CEKBEHUPOBAHME, TEHOTUIHPOBaHUE, B TOM uucie ¢ nomoinsto IT[P-ananu3a. HacnencTtBeHHble 3a00seBaHUsl YeIOBEKa:
reHHble 0o0ye3HH, OO0JIE3HH C HACIEACTBEHHON MPeapacloioKeHHOCThIO, XPOMOCOMHBIE Oose3Hu. ComaTthyeckue u
reHepatuBHbie MyTaruu. CTBOJOBBIE KJIETKH. [IpUHIMIIBI 3M0pOBOrO0 00pa3a >KU3HHW, NUATHOCTHKH, MPOMUIAKTUKH H
JICYCHUS] TEHETHMYEeCKUX OoJe3Hei. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBAHME. 3HAYECHUE MEIUIIMHCKOW TE€HETUKH B
peIOoTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabnuiel U cxeMbl: « MOHOTHOpPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHYECKasi OCHOBA», «3aKOH PACILIEIUICHUS] U €ro
IIUTOTEHETUYECKAasi OCHOBa», «3aKOH 4YHUCTOTHI TrameTy, «JlurudpuaHoe ckpeuBanue», «lluTomoruyeckue OCHOBBI
TUTHOPUIHOTO CKpeniuBaHus», «Meio3y», «BzaumoaeicTBue alieNnbHBIX T'eHOBY», «['eHeTHYecKkne KapThl paCTEHUH,
KUBOTHBIX M 4YeJloBeka», «l'eHeTwka moyiay, «3aKOHOMEPHOCTH HACIEIOBaHMS, CICTUICHHOTO C Mojomy», «KapuoTuribl
YyeJoBeKa M KUBOTHBIX», «Buasl namMeHunBocTn», « MoaudukanmonHas u3MeHUYUBOCThY, «HacienoBanue pesyc-daktopay,
«I"eHeTuka rpynn KpoBu», « MyTaliiOHHasi U3MEHYUBOCTD.

O6opynoBanue:  MoAenu-ammMkaiun — «MoHOruOpuaHOe — cKpemnuBaHue», «HemomHoe — moMuHHMpOBaHUEY,
«lurubpunnoe ckpemmuBanuey, «llepekpéct xpoMocom», MUKPOCKOIT U MUKpompenapatr «/lpo3oduna» (HopMa, myTamuu
(hopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas paborta Ne 5. «/3y4yeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOIIPENIapaTaxy.

Jlabopatopnast pabora Ne 6. «3ydyenne monudukanmoOHHOW M3MEHYUBOCTH, MOCTPOCHHE BApHAIIMOHHOTO psifa |
BapUALIMOHHOU KPUBO».

JlaGoparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuusi Kak Hayka M TpoLEcC. 3apOoxkIEHUE celleKuun U noMectukanus. Yuenue H. M. BaBuinoBa o meHTpax
MIPOUCXOXKJIEHUS U MHOT000pa3usl KyJIbTYpPHBIX pacTeHUi. LIeHTpbl IpOUCXO0XKaEeHUs JOMAIIHUX XUBOTHBIX. CopT, mopozaa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIM U MHIUBUAYAJIbHBIM OTOOPHI B CEIEKIIMU PAaCTeHUH U )KMBOTHBIX. OIleHKa
sKcTepbepa. bimM3koposicTBeHHOE cKpenuBaHue — UHOpuAMHT. Yucras nauHus. CKpeuuBaHue YUCTBIX JIMHUN. ['eTeposuc,
win rubpuaHas cuia. HepoacrBeHHoe ckpemnBanue — ayTtoOpuauHr. OtganéHHas ruOpuauzanus U e€  yCHeXH.
HckycCTBEHHBIM MYTAareHe3 U MOIYYEHHE MOJUILIONAO0B. JIOCTHKEHNS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorusi Kak OTpacib IMPOU3BOACTBA. ['e€HHas WHXeHepus. JTanbl co3naHud pexkoMOuHaHTHOM JHK wu
TPAHCT€HHBIX OpraHu3MoB. KierouHas uHxeHepus. KneTouHele KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOXEHUE PACTEHUM.
KnonunpoBaHue BbICOKONPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ATUYecKue npodiembl. MO
— T€HETUYECKU MOJIU(HUIIMPOBAHHbBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanHoB.

Tabmuibl 1 cxeMbl: kapTa «L{eHTpbl TPOUCXOXKICHUS U MHOTO0Opa3us KyJbTYpPHBIX pacTeHuit», «[lopoasl momanHmx
KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «Otnanéunas rulpuausanus», «Pabotsl akamemuka M. @. HBanoay,
«lTomunnounaus», «OO0bEKThl OUOTEXHOJIOTUNY, «KIeTOUHbIE KyNbTYphl U KIOHUPOBaHHUE», «KOHCTpYyHpOBaHHE U TIEPEHOC
TEHOB, XpPOMOCOMY.

O6opynoBaHue: MyJSDKM IUIOJIOB U KOPHEIUIOAOB JUKMX (OPM M KyJbTYpPHBIX COPTOB pacTeHHi, repOapwuii
«CenbCKOX035MCTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpaKTUHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHUKEHUS CEJIEKIIMM PACTEHHM M >KMBOTHBIX (HA CEJEKIMOHHYIO CTaHIIUIO,
IJIEMEHHYI0 (PepMy, COPTOUCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOpHUIO arpOyHUBEpPCUTETa WM
Hay4YHOTO LIEHTPA)».

11 KUIIACC



Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[TpeAnochbUIKM BO3HMKHOBEHHUS SBOJIONMOHHON TEOPHHU. DBOJIOIMOHHAS TEOpHUsS W €€ MecTo B Oumosornu. BimsHue
ABOJIFOLIMOHHOM TEOPHH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbctBa 3Bojtonuu. [lameoHToIOTMYECKUE: MOCIEN0BATEILHOCTh MOSBICHHUS BUIOB B MaJICOHTOJOTHMYECKON
JIETOMHCH, TepexoiHbie popMbl. buoreorpaduueckue: cxoAcTBO U paznuyue GpayH u Gprop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U PA3INYUsl SMOPUOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PyAMMEHTAPHbBIEC OpPTaHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB
HAaCJICJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IMYTEeH Y BCEX OPTaHU3MOB.

OBomonnonHas teopust Y. lapsuHa. [IpeAnochUiKM BOZHUKHOBEHHS TapBUHU3MA. [[BHKYIIIHE CHJIBI 3BOJIIOIMU BUJIOB
no JlapBuHy (M30BITOUHOE Pa3MHOXKEHUE TMPH OTPAHUUYCHHOCTH PECypCOB, HEOIpeAesiéHHAas H3MEHYMBOCTh, OopbOa 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas Teopus 3Bostonun (CTI) 1 e€ OCHOBHBIE MOJOKECHHUS.

MuxkposBosonus. [Tomymsiuys kak eIMHUIA BUIA U SBOJIIOIUH.

JBrokymue cuibl (pakTopbl) SBOIIONKK BUIOB B MIpUpoe. MyTallmoOHHBIA NPOIecC 1 KOMOWHATHBHAS N3MEHUNBOCTb.
[TonynamnuoHHbIe BOJIHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EcrectBeHHbIl 0TOOP — HanpaBsomui hakTop 3BOTOHNU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJIOIUH. [IpruMepsl nprcnocobiiennii y opranu3zMoB. ApoMop(o3bl
Y UN0A A Tall|u.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BHI000pa30BaHMs: Teorpauueckoe, SIKOJIOTUIECKOE.

Makponssomorusi. Dopmel BoMIONNN: (DUTETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHasl, napauiensHas. HeoOpatuMocTsb
ABOJTIOIUH.

[IpoucxosxieHre OT HeCeIMaaIu3upOBaHHbIX MpeaKoB. [Iporpeccupyromas cneruanu3amnus. AJanTuBHas paguaius.

JdeMoHcTpanuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBep110B.



Tabmuupbr U cxembl: «Pa3BUTHE OpraHUYecKOro wmupa Ha 3emie», «3apoJbllld TO3BOHOYHBIX KHUBOTHBIX,
«ApxeonTepukc», «Popmbl 60psOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOr0o0Opasne COpTOB PacTCHUI»,
«MHoroo0Opa3zue nmopo; )KuBOTHBIX», «[lomymsuny, «MyTalMoHHas ©3MEHYUBOCTEY, «ApomMopdo3sl», «anoaganranumy,
«O01as gerenepanusy», «/Bmwxymme cuisl 3Boonuny», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbsba 3a
cymectBoBanue», «lIpucnocodbseHHocTs opraHuzmoB», «l'eorpaduueckoe BUI000pa3oBaHUE», «IKOJIOTHUYECKOE
BUJI000pa30BaHUE.

OO6opynoBaHue: KOJUIEKIIMS HAaCEKOMBIX C pPa3jIM4YHBIMA THUIIAMH OKpPACKH, HA0Op IUIOJOB M CEMSH, KOJUICKIUS
«IIpumMepshl 3aIUTHBIX NPUCTOCOOIEHUHN Y JKUBOTHBIX», MOJENTb «OCHOBHBIE HANPABJICHHS 3BOJIIOLMNY, 00bEMHAS MOJEIb
«CTpO€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas xapra mupa, Koiekuus «DopMbl COXpaHHOCTH MCKOMAEMBIX KMBOTHBIX M PAaCTEHUI», MOJEIb
ammumakamusa — «Ilepekpéct  xpomocom», BiaxkHble npenapartel «Pa3Butme Hacekomoro», «Pa3zBuTme mArymkmy,
MuKkpornpenapar «lpo3odpuna» (Hopma, MyTauuu (GOpMbl KPbUIBEB U OKPACKH TEJIa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B 10 MOPHOIOTHUECKOMY KPUTEPHUION.

JIaGoparopHas padota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIEe MPEICTaBICHUS O 3apOXKICHUN KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHUS )KU3HU Ha 3emiie: aOMOoreHes3 u
naHcnepMus. XuUMHUYecKas 3BOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB W3  HEOPraHMYECKHX.
DOKCnepUMEHTAIBHOE TMOATBEPKICHUEe XUMUYECKOW 3Bostonuu. HauanpHble 3Tambl OMONIOTHYECKON 3BOMOIMHU. ['umoresa
PHK-mupa. ®opmupoBanne MEeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie KIETKM M HMX DBOJIOIMS.
@opMHUPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie no 3pam u nepuonam. Karapxeit. Apxeiickas u nmportepo3orckas 3pbl. [laneo3oiickas spa u
e€ epHuoIbl: KEMOPUICKUH, OPAOBUKCKHM, CUITyPUICKUH, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruojbl: MaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.



XapakTepuCTUKa KJIMMATa U T€OJOTMYECKHUX NpoueccoB. OCHOBHBIE 3TaIlbl 3BOJIOLHUHA PACTUTEIBHOIO U KMBOTHOTO
mupa. ApoMopdo3bl y pacTeHuit 1 )kUBOTHBIX. [losiBIeHNE, pacliBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHHU3MOB.

Cucrema OpraHM4ecKoro MMpa Kak OTpa)xeHue 3BOIOLNH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIOLMs 4eJIoBeKa. AHTPOIIOJNOrUs Kak Hayka. Pa3BuTue NpeicTaBiICHUM O IMPOUCXOKICHHUU 4YEIOBEKa. MeTosbl
U3y4YeHUs aHTponorenes3a. CXoACTBa U Pa3IN4dMs YEJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHHUE YETI0OBEKA.

JiBmxyuue cuiibl ((hakTopsl) aHTponorenesa. HacneacrBeHHass U3MEHUMBOCTh M €CTECTBEHHBIN 0TOOpP. OOLIeCTBEHHBIN
o0pa3 )U3HH, U3TOTOBIICHUE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH HBOJIIOLHAM YEJIOBEKA: ABCTPAIONUTEKH, YUenoBeK yMmenbli, YelnoBeK NpsIMOXOIAIINN,
Yenoek HeaHaepraibckuil, YemoBek pasyMHbld. Haxoakum wHckomaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAHHUSA, O0JIACTh
pacnpocTpaHeHHs1, 00bEM IOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYAHUS.

YenoBeueckue pacbl. OcHOBHblE OONbLIME pachkl: €BponeouaHas  (eBpasuiicKasi), HErpo-aBCTpajlOuHas
(’xBaTOpUANIbHAS), MOHTOJIOU IHAS (a3MATCKO-aMEepUKaHCKasi). UepThl MPUCTOCOOIEHHOCTH MPEACTaBUTENEH YETOBEYECKUX
pac K yCJIOBUSM cyliecTBOBaHusA. EAMHCTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuupl u cxembl: «Bo3HukHOoBeHHME COJIHEYHOM cHUCTEMbl», «Pa3BuTuEe oOpraHuyeckoro mupa», «PacTutenbHas
KJIeTKa», « KuBoTHas KieTkay, «lIpokapuoTnueckas kieTka», « COBpeMeHHasl CUCTEMa OPraHu4ecKkoro Mupa», « CpaBHeHHE
aHATOMUYECKUX YEPT CTPOCHMSI UeIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bsIH», « OCHOBHBIE MECTA MaJICOHTOJIOTMYECKUX HAX0J0K
IIPEIKOB COBPEMEHHOIO 4YeJOBEKa», «/lpeBHenmme moan», «lpeBHue moam», «llepBble COBpEeMEHHBIE JIFOAWY,
«YenoBeuecKkue pacb.

Ob6opynosanue: mynsixu «lIpoucxoxkaeHue uenoBeka» (OIOCThI aBCTPATONMUTEKA, MUTEKAHTPONA, HEAaHJEpTaiblia,
KPOMaHbOHIIA), CJIEMKHU WK U300paXKeHUsl KAMEHHBIX OpyAuil IEPBOOBITHOTO YeloBeKa (KaMHU-YOIIEphl, pyouiia, ckpedna),
reoXpOoHOJIOTHYecKas Tabnuia, Koekuus «DopMbl COXpaHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHHID».

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

[Ipaktuueckas padora Ne 1. «3ydeHne HCKONAEMbIX OCTATKOB PACTEHHUM U dKUBOTHBIX B KOJUICKIIUSAX).

DKcKypcus « DBONIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTECTBEHHO-HAYYHbIN WM KPaeBEIUECKUN My3ei).



Tema 3. Opranusmsl M OKpYy KamoIas cpeaa.

OKOJIOTHSI Kak HaykKa. 3aJaud MU pa3fesbl 3KOJOTMH. MeToAbl 3KOJIOITMYECKHUX HCCIEAOBAaHUN. ODKOJOTHYECKOE
MHPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 00MTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO31yIIIHAs, TOYBEHHAs, BHY TPHOPraHU3MEHHAs.

Okonornueckue  ¢akropel. Kiaccudukanus sxoinornueckux — QakTtopoB:  aOUOTHYECKHE, OMOTUYECKHE W
aHTPONOreHHbIE. JeficTBUE 3KOIOrnYecKuX (PaKTOPOB Ha OPraHU3MBI.

AOuoTtnueckue (QakToOpbl: CBET, TeMIlepaTypa, BiaxHOCTb. @ortonepuoausm. [lpucnocoOneHuss OpraHu3MOB K
JNEUCTBUIO a0MOTHYECKUX (PaKkTOpoB. bruomornyeckue puTMsl.

buotnueckue Qaxtopsl. Buibl OnoTHUECKHUX B3aUMOAECUCTBUNA: KOHKYPEHILIMSI, XUITHUYECTBO, CUMOMO3 U €ro (POPMBIL.
[TapasuTu3Mm, Koomepanusi, MyTyaiu3M, KOMMEHCAIU3M (KBAPTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M, HEHUTpPaIu3M.
3HaueHHe OMOTUYECKUX B3aMMOECHCTBUI AJI CYIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKUA monyysiuud. (OCHOBHBIE MOKa3aTead MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCT,
POXKJIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpausl. JJMHAMIKA YUCIIEHHOCTH NOMYJISIUUU U €€ peryJIaLusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupr u cxembl: kapta «lIpupoansie 30HBI 3emum», «Cpeabl OOUTaHUS OpPraHU3MOBY», «DoTONEPUOANIMY,
«lTonynsmumny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH NOMYJISIUU UHDY30pUH-TYDenbkny, «Iluniessie nenm».

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

JIaboparopHas padota Ne 4. «BriusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «IToacu€T MIOTHOCTH NOMYJISIUI pa3HbIX BUJOB PACTCHUI.

Tema 4. Coo0mecTBa M IK0JIOIH4YeCKHE CUCTEMBbI.

Coo01ecTBO Oprann3mMoB — 6uorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0BasI, MPOCTPAHCTBEHHAs, Tpodruueckas (TUIieBas).
Bunpi-nomunantel. CBsizu B OMOLIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [loHsaTre 00 skocucTemMe u OuoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOAYLUEHThI, KOHCYMEHTBI, peylleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B 3KocucTeMe. Tpoduueckue



(nuuieBbie) ypoBHU 3KocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE MOKa3aTeld IKOCUCTEMBI: Omomacca, MpOIyKIIMS.
DKOJIOTHYECKHE MUPaMUbL: MPOAYKINU, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTb, CAMOPETYJISAIINS,
pa3ButHe. Cykueccus.

[Ipupoaubie 3KocUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO UJTU IIIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTE€HHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOO3KOCHUCTEMBI. buojornueckoe M XO034iCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

bropa3znooOpasue kak (pakTop yCTOWYMBOCTH IKOCUCTEM. CoXpaHEeHHEe OMOJIOTrMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B. . Bepnaackoro o 6uochepe. ['panuiibl, coctaB u cTpykTypa ouocdepsl. JKuBoe BEIIECTBO U €r0 (PYHKIIUH.
Ocobennoctu 6uocdeprl Kak riao0aabHON SKOCUCTEMBI. JIMHAMUYecKoe paBHOBECHE U 00paTHast CBsI3b B Ouocdepe.

KpyroBopoTsl BeniectB ¥ OHOT€OXMMHUYECKHME IUKIBl 3JIEMEHTOB (yriepona, a3oTa). 30HaJIbHOCTh OHOChEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe. ['nodanbHbIe 3KOJIOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHUE NPUPOLI U desioBeuecTBa. CoxpaHeHHe OMOpa3HO0Opa3us KaKk OCHOBA YCTOMYMBOCTH OHOCHEPHI.
OcHoBa palMOHATILHOTO YMpPaBICHUsS MPUPOJHBIMH PECypcaMu U HMX HCIHOJIb30BaHUE. JloCTHMXKEeHHs] OMOJOrMM M OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxembl: «llumessie 1enu», «buornenos: coctaB u crpykrypay, «lIpupoansie cooOmiecTBa», «llenu
NUTaHUs», «JKoJIornyeckas nupamuaa», «buocdepa u yenosex», «kocucTeMa MHUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTrO Jjeca», «buomneno3 Bomoémayn, «ArponeHo3», «lIpumepHble aHTPONOTEHHBIE BO3ACHCTBUS HA MPUPOIY»,
«BaxxHelme MCTOYHUKH 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX Boa», «llouBa — BaxkHelnas cocTapistomias Ouochepsd,
«®DakTopel aerpagauuu nouBy», «llapHukoBeiii 3@dexT», «DakTopbl pagMOaKTUBHOTO 3arpsi3HeHus ouocdepob», «OO0mas
cTpyKTypa Ouocheps», «Pacrnpocrpanenue xxu3nu B ouochepe», «O30HOBBIN 3KpaH Onochepsr», «KpyroBopor yrieposaa B
ouocheper», «KpyroBopot azora B mpupoje».

O6opynoBanue: Mojaenb-anmaukanus « Tunuuneie 6uoleHO3b», repOapuil «PacTuTenbHbIe COOOIIECTBAY, KOJIEKIINN
«buorneHosy, «BpeauTenu BaKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIIMN PACTEHUN U )KUBOTHBIX,



IMPUHAAJICKAIUC K PA3HBIM 3KOJOTUYCCKUM I'PpyIIIIaM OAHOI'O BHA, KpaCHaH kHura Poccuiickon CDez[epaumI, I/I306pa)KeHI/I$I
OXpPaHsACMbIX BUIOB paCTeHI/Iﬁ H ’KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITIPOI'PAMMBI 110 BUOJIOTMMMA HA BbA30OBOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

Cornacao ®I'OC COO, ycraHaBiMBarOTCs TPEOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI 00yYarOUIMMUCS MPOTPaMM CPETHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX pPE3yJbTATOB OCBOCHUS Npeamera «buonorus» BBIIEICHBI CIEAYIOIIME COCTABISAIOIINC:
OCO3HaHUE 00YYaAIOIMMHUCS POCCUMCKON IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOOTIPEJICICHUI0, HATMYKME MOTUBALIUUA K OOYYEHHIO OMOJIOTHH, EJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI
JUYHOCTHA HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MUCTOPUYECKUX TPAJULIMNA Pa3BUTHUS OUOJOTHYECKOTO 3HAHMS, TOTOBHOCTh U
CIIOCOOHOCTh  OOy4YarolUXCsd PYKOBOJCTBOBAThCSA B CBOECH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYILIUMHU CUCTEME OUOTOTHYECKOTro 00pa30BaHMsl, HAIMYUE IKOJIOTHYECKOT0 TPABOCO3HAHUS, CHIOCOOHOCTH CTABUTh LEH
U CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS TpenaMeTra «bHUONOoTus» JOCTUraloTCs B €IMHCTBE YYEOHOW M BOCIUTATEIHLHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCUUCKUMHU COLUHMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEW MO3ULUH JUYHOCTH, MATPUOTU3MA, YBAXKCHUS K
3aKOHY W TPABOMOPAJNIKY, YEJIOBEKY TpPyJa U CTApIIEMy IOKOJEHUIO, B3aUMHOTO YBaXXCHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HAacCJEOUI0 U TPAAULMAM MHOTOHAMOHAIBHOrO Hapoaa Poccuiickon ®Denepanuu, Ipupoae U OKPYKaroIIEH
cpene.

JIngyHOCTHBIE PE3yabTaThl OCBOEHHUS YUe€OHOTO npeaMeTa «bruonorus OKHBI OTPaKaTb TOTOBHOCTh M CITIOCOOHOCTH
oOydJaronmmxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU/, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHUN, COOTBETCTBYIONIUX TPATUIMOHHBIM IICHHOCTSAM POCCHUHCKOTO
oOIiecTBa, paciupeHrue XU3HEHHOTO OTbITa W OMbITA JACATEIBHOCTH B MPOIECCE peaanu3allid OCHOBHBIX HAIPaBJICHHMA
BOCIIUTATEJILHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:



1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O0OyYaromerocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUICKOTO
00IIeCTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AESATEIBHOCTA TPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX H
MO3HABATEINIbHBIX 3a/1a4, BBINOJHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTBH OIPEAENIATh COOCTBEHHYIO MO3ULMIO M0 OTHOLIEHUIO K SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YUYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aUMOJICUCTBHUS JIOJIEH C pasHbIMU
yOEXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHUS] YYEOHBIX, IIO3HABATECIBbHBIX W
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKHUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MPH OOCYXKIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW WMIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHONM, ropaoCcTH 3a CBOM Kpail, CBOKO PoJIMHY, CBOM A3bIK M KYJIBTYPY, MPOLIJIOE U HACTOSIIEE
MHOTOHAllMOHaJbHOTr0 Hapoaa Poccnu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEOUI0O W NaMATHUKAM MPUPOIbI, IOCTWXKEHHSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHMCKUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE OHWOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHH B MO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O 00IIECTBA;

uzeitHas yoexEHHOCTb, TOTOBHOCTD K CIYKEHMIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;



CIIOCOOHOCTH OILICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIMUTENSAM, CO3JAHUI0O CEMbUM HAa OCHOBE OCO3HAHHOIO MPHUHSTHS IIEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBUU C TpaaulMsMU HapoioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOI'O0 M TEXHMUYECKOTO TBOPUYECTBA, CIOPTa, TPyJa,
0OIIIECTBEHHBIX OTHOIIICHMIA;

MOHUMAaHUE IMOIIMOHATILHOTO BO3JICHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE TTPOSBIISITH KAYECTBA TBOPUECKON JTUUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJILTYPbI 310POBbS M IMOLMOHAJIBLHOTO 0JIATONOJIYYHS:

MMOHMMAaHUE U peau3alus 3J0pOBOro U O€30MacHOro 00pa3a >XKU3HU (310pOBOE MUTAHUE, COOIOICHUE TUTUEHUYECKUX
MpaBuiI U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXA, peryisipHas (u3MYecKass aKTHUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO;

NMOHMMAaHUE I[IEHHOCTU TPaBWJI WHAMBUAYATBHOTO M KOJUIGKTUBHOTO O€30MAaCHOTO TIOBEJACHUS B CHUTYaIHsX,
YIPOXKAIOUIUX 310POBBIO U )KU3HU JHOJEH;

OCO3HAHME TOCEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KyPECHHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IECHHOCTU MacTEPCTBA, TPYA0TIO0UE;

TOTOBHOCTh K AaKTUBHOW JCSATEIBHOCTH TEXHOJOTHYECKOM ¢  COIMAIbHOM HAIpPaBICHHOCTH, CIOCOOHOCTH
WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATh TAKYIO JIEATCIIbHOCTH;

UHTEpEeC K pa3audyHbIM cdepaMm nmpodeccroHaIbHON JIeATeIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHHIO HA TIPOTSHKEHUN BCEH KU3HH,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHUE K MPUPO/IE KaK UCTOUHUKY KU3HHU HA 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS;



MOBBIIICHUE YPOBHS 3KOJIOTMYECKOW KyJNbTYphbl: MPUOOPETEHHUE OIbITa TUIAHUPOBAHUS IOCTYNKOB W OIEHKH HX
BO3MOYKHBIX MOCJIEICTBHM JIJIs1 OKPYKAIOLIEH CPeibl;

OCO3HaHME TI00aTHFHOTO XapaKTepa FIKOJIOTHISCKUX MPOOJIeM U ITyTeH MX PEIICHHUS;

CIIOCOOHOCTH HKCIOJIB30BaTh MPUOOpETaeMble MPU U3YYECHUH OHOJIOTMHM 3HAHUS U YMEHHS MPU PEIICHUU MNpooIieM,
CBS3aHHBIX C pallMOHAIBHBIM MPUPOJIONOJIb30BaHUEM (COOJIO/ICHHE TMPaBWI TMOBEJACHUS B NPHUPOJE, HAMPABICHHBIX Ha
COXpPaHEHHE PAaBHOBECHUS B IKOCUCTEMAX, OXPaHy BHUJIOB, SKOCUCTEM, OUOCPEpBI);

AKTUBHOE HENPUATHE JCUCTBHM, NMPUHOCAIIUX BPEH OKPYXAIOIIEH NPUPOAHOW Cpene, YMEHHE IPOrHO3UPOBATH
HEOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATH UX;

HAJIMYKAE PA3BUTOIO HKOJIOTMYECKOTO MBINUICHUS, 3KOJOTWYECKOM KYyJbTYpPBI, ONbITA JIESITEIBHOCTH 3KOJIOTMYECKOU
HaIIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS WMHU B I03HABaTEIbHOW, KOMMYHHMKAaTMBHOM M COLMAJIBHOW IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM JAEATEIbHOCTH IKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOU
MPAKTHUKU, OCHOBAHHOI'O Ha IMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHME SI3bIKOBOM M YUTATENIBCKOM KyJIbTYPhI KaK CPEJICTBA B3aUMOIEHCTBUS MEXY JIFOAbMU U ITO3HAHUS
MUpa;

MOHUMaHUE cheluu(puKr OHOJOTUM KaK HAayKHh, OCO3HAaHMUS €€ poid B (POPMHUPOBAHMU PALUOHATBHOTO HAYYHOIO
MBIIUICHHS], CO3JaHUH 1IETIOCTHOTO NPEICTABICHUs 00 OKPY’KaIOIEeM MUpPE KaK O €IMHCTBE IPUPO/IbI, YETIOBEKa U OOIIEeCTBa,
B [IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH MPOoOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECHeYeHHss HOBOI'O YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3aH1e NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeH BbIXOJA M3 TIOOATBHBIX AKOJIOTHYECKUX MPOOJIEeM U OOecnedyeHHs Mepexojia K YCTOMYMBOMY Pa3BHUTHIO,
palroHaIbHOMY MCIIOJIB30BAHUIO MPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OMOJOTMYECKUX 3HAHWUW B LEJISAX MOBBIIIEHHS OOLIEH KyJIbTYphl, €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAILHON IPaMOTHOCTH 00yYaroniuxcsi, GopMHUpPyEMOM IpU U3yUEHUH
OnoJorny;



[NOHMMaHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCHOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIN3a U OOBSCHEHHUS SIBJCHUI OKPYXKAIOIIEro MUpPa U MMPOUCXOISIINX B HEM U3MEHEHUI, YMEHHUE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HaY4YHBIX (DAaKTOB M MMEIOUIUXCS JaHHBIX C IENbIO MOyUYeHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOIb30BaTh OMOJIOTHUECKUE 3HAHUSA JJIsl PELIEHHs TPOOJIEM B peabHbBIX KU3HEHHBIX
CUTYyalUsX;

OCO3HAaHUE ILCHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeATEIIbHOCTh HHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE pe3yJIbTaTbl OCBOEHUS yU4eOHOTo npeamera « buonorusy BKIIOYAKOT: 3HaYUMBbIE 151 POPMUPOBAHUS
MHUPOBO33pEHUSI  OOYYAIOIIMXCS MEXKIUCUUIUIMHAPHBIE (MEXMNpPEIMETHbIE) OOUIeHAYyYHblE TOHSTHS, OTpaXkarouue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U CIEUU(PUKY METO/I0B IIO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHUE, MPOLIEeCC, CUCTEMA, HAYUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEI0BAHNUE,
HaONIOZeHUWEe, U3MEpPEHUEe, OKCIEPUMEHT U JpYruX), YHUBEpcajbHble YyueOHble JAeWCTBUS  (ITO3HABATENIbHBIE,
KOMMYHUKAaTUBHBIE, PETyJSTUBHBIE), oOecreunBaronme (popmMupoBaHue (PyHKIMOHATBHOM T'PAMOTHOCTH U COIMAIbHOU
KOMIIETEHIIMM ~ OOYYalolllUXCs, CHOCOOHOCTh  OOYy4YaloIIMXCA  HKCIOJb30BaTh  OCBOEHHBIE  MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIe yUueOHbIE IEUCTBUS B TO3HABATEIBHON U COI[MAIBHOM NMPaKTUKE.

MeTtanpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMbl CPETHETO OOIIETO 00pa30BaHusl JOKHBI OTPaXKaTh:

OBjajieHue YHMBEPCAJbLHBIMH Y4eOHbIMM MIO3HABATEIbLHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBAThH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUN MNPUEMBI JIOTHYECKOTO MBINUICHUS (aHaid3a, CHUHTE3a, CpPaBHEHWS,
kinaccuukanuu, o0O0OIIEHUS), PACKPBIBATh CMBICT OHOJOTUYECKUX TMOHATHN (BBIAEIATh WX XapaKTEpHBIC TMPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTHUMU MOHSATUSIMHU);

OMpeNeNsaTh UEeIu JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUM X JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl
JESTEIBHOCTH C TTOCTaBICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS IS OOBsICHEHUS (DAKTOB U SIBJICHUM KUBOU MIPUPO/IBI;

CTPOUTH JIOTUUECKUE PACCYXKJCHUSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJOTHH), BBIABJISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKIIOUCHUS,

IPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEACTBA JJIA IMPEACTABICHHS CYIIECTBEHHBIX CBSI3€M W OTHOLICHWI B HM3y4aeMbIX
OMOJIOTUYECKUX OOBEKTaX, a TakXKe MPOTUBOPEUMH pPAa3HOTO pOJa, BBISABICHHBIX B PA3JIMYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEHIEHUsS NpoOJieMbl C Y4YETOM aHalIM3a UMEIONIUMXCS MaTepUaIbHBIX W HEMaTepUATIbHBIX
pEeCypcoB;

BHOCUTb KOPPEKTHUBBI B IESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3yJIHTATOB LIESAM, OLICHUBATh PUCKU MOCIEACTBUI
NEeATEIIbHOCTH;

KOOPAUHUPOBATH U BBIMOJIHATH padOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE eiiCTBHS:

BJIQJICTh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKOW M TMPOECKTHOW JESATEIBHOCTH, HABBIKAMHU pa3pelIeHus MpoosieM,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEUICHUS MPaKTUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAO0B MO3HAHMUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUABI AEATEIBHOCTH T10 MOJYYEHHUIO HOBOTO 3HAHUS, €T0 MHTEpPIpETAIliU, TPeoOpa3oBaHHUIO
Y IPUMEHEHUIO B YYEOHBIX CUTYAIUSAX, B TOM YUCJIE MPU CO3JaHUU YUEOHBIX U COIMMAIILHBIX MMPOCKTOB,;

(dbopMHUpPOBATH HAYYHBIN THI MBIIUJICHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MMOHATUSIMHA U METOAMHU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEILHOM NESITEILHOCTH U )KU3HEHHBIX CUTYaIIUSIX;



BBISIBIISITh IIPUUMHHO-CIIC/ICTBEHHBIC CBS3M U aKTyaJIU3UpOBaTh 3a7ady, BBIIBUIaTh TMIOTE3Y €€ pelIeHUs], HAXOAUTh
apryMeHTHI JUJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBAaTh NOJYYEHHBIE B XOJ€ PEUICHUS 3a/Jayd pPE3yJIbTaTbl, KPUTHYECKH OLICHUBATHh HX JOCTOBEPHOCTb,
IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATH L€JIEHAIIPABJICHHBIN MOUCK IIEPEHOCA CPEICTB U CLIOCOOOB AEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETb NIEPEHOCHUTH 3HAHUS B ITIO3HABATENIbHYIO U MIPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJIEU, IMpeJiaraTh OPUTHMHAJIBHBIE TOJIXOJbI W PEIICHUs, CTaBUTb MPOOJIEMbI W 3a/ayd,
JOITYCKAIOIIUE AJIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHUKAX HHPOpMaMu (TEKCTe YYEOHOro MOCOOMs, Hay4YHO-TOMYJISIPHOR
auTEpaType, OMOJOTUYECKUX CIOBApSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX Oa3ax AaHHBIX, B VIHTepHeTe), aHaIU3UpOBaTh
MHGOPMALIMIO  pa3jMYHBIX BUIAOB U (OPM TMPENCTaBICHHS, KpPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh H
HEITPOTHUBOPEYUBOCTH;

dbopMyIMpOBaThH 3alPOChl U MPUMEHATH Pa3JIMUHbIE METOABI MPHU MOUCKE U OTOOpe OuojIornueckoil uHdopmaiuu,
HEOOXOIMMOM JIJIsl BHITIOTHEHHUS YUeOHBIX 3a/a4;

npUOOPETaTh OMBIT UCIOIL30BAHUS MHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIbTYPY
AKTUBHOI'O MCMOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAJbHYIO (HOpMY MpeacTaBiieHuss Ouonorudeckoil mHdopmainuu (cxemsbl, rpadukw,
IUarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpeacTBa Npu paboTe ¢ Ouosiormueckol uHpoOpMalueil: MpUuMEHsTh
XUMHUYECKHe, ((U3NIECKNe U MaTeMaTHIYEeCKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBHaTypy, HOMEHKIATYPY, UCTIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBA HATJISAHOCTH;

BJIa/IeTh HABBIKAMU PACMO3HABAHUA U 3alIUThl HHGOPMALIMK, UHPOPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiajieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eICTBUSIMU:



1) oOmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEeX c(pepax KU3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WJIM AUCKYCCHU IO CYIIECTBY
oOcyxmaemMoli Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCUTEIBHO BBINOJHEHHS MpPEIaracMou
3aJ1a4uM, yYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCHU);

pacrno3HaBaThb HEBEpOAJbHBIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEIIOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYaIUi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MIEPETOBOPSI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIECHHS U B3aUMOJEWUCTBHS, IMOHMMATh HAMEPEHUS APYTUX JIIOAEH, MPOSABISTH
YBaKUTEIBHOE OTHOILIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOXO TOYKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHIMBHUAYaIbHOW paOOThl MpPHU pPELICHUU OHMOJIOTHYECKOM
po0JIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBHS IPU PEIICHUH y4eOHOH 3a1auH;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C yYETOM OOILIMX MHTEPECOB U BO3MOXKHOCTEW KaKIOTO 4JIEHA
KOJUIEKTHUBA;

OPUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH JEWCTBUS MO €€ JOCTHUKEHUIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTb poiad C y4€TOM MHEHUW YYacCTHUKOB, OOCYX ZaTh pPE3yJIbTaTbl COBMECTHOM
padoTHI;

OLICHHMBAaTh KayeCTBO CBOEro BKJaJa M KaXXJOTO0 YYaCTHMKA KOMaHAbl B OOUIMI pe3ynbTaT mo pa3zpaboTaHHBIM
KPUTEPUSIM;

peaaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UEH C IIO3ULIMH HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B pA3JIMYHBIX CHUTyalUsAX, MPOSBISTH TBOPUECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

OBiaieHUe YHMBEPCAJBHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopranuszanus:

UCI0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MMPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;



BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX M MOCTYIKAX MO
OTHOUIIEHHIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBbIO OKPYIKAIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBIISATh MMO3HABATEIBHYIO JEATECILHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITHUPOBATH
cOoOCTBEHHBIE 3a/1a4u B 00pa30BaATENbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSTENIbHO COCTABJIATH TUIaH PEIICHUs MPOOJIEMbI ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NPEANOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYJIUIIUM B Pa3HbIX O00JIACTSIX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINA YPOBEHbD.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM;

BJIJIETh HABBIKAMH MO3HABATEIHHOM peIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX Pe3yJbTaTOB U OCHOBAHUM, UCTIOJIb30BATh MPUEMBI pedIICKCUU ISl OLICHKU CUTYaIluHu, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PELICHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AaHATU3E PE3YJIbTATOB AEATEIBLHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONITHOKU;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOTO YeIOBEKA.

NPEAMETHBIE PE3YJIBTATHI



[IpeameTHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo O6uojoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHElU(UYECKHE
s yaeOHoro mpeamera «buonorus» HaydHbIe 3HAHWS, YMEHHUS U CIOCOOBI JACHCTBHIA 1O OCBOSHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHWMA, BHIBI JCATEIHHOCTH MO TMOJTYYCHHIO HOBOTO 3HAHWS W TPUMEHEHHUIO 3HAHWNA B Pa3IUIHBIX
y4eOHBIX CUTYyallUsiX, a TAKKE€ B PEAIbHBIX JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX ¢ Ouonoruei. B mporpamme mpeameTHbIE
pE3yJIbTaThI MPEICTAaBICHBI IO TOJaM O0YUYECHHSI.

[IpenmeTHbIE pe3ysibTaThl OCBOECHUS yueOHOTro npeamera «buonorusy ¢ 10 knacce NOIXKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOI'O 3HAHMSI E€CTECTBEHHBIX HAyK, B
(GbopMHPOBaHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa W HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHUCKUX H
3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON TPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HEHHBIX
3ajady;

YMEHHME PacKpbIBaTh COJEp)KaHHWE OHMOJIOTMYECKMX TEPMHUHOB U TOHATUM: KHU3Hb, KJIE€TKa, OpPraHu3M, METaboIu3M
(oOMeH BelIeCTB W MpEBpallleHue BSHEpPruu), roMeocTa3 (CaMOoperyssius), YpPOBHEBas OpraHM3alUsl >KUBBIX CHCTEM,
CaMOBOCITPOM3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE W3iaraTh OWOJIOTMYeCKWe TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHAs, IICHTpaldbHas J0TMa
MOJIEKYJIIpHO# Onosiorun), 3akousl (I'. Mennens, T. Moprana, H. Y. BaBuioBa) u ydenust (0 EHTpaXx MHOTO0Opas3usi
MIPOUCXOXKJICHUS KyJIbTypHBIX pactenuid H. Y. BaBuiiosa), onpeaensiTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHUCTEMaM,;

yYMEHHE BJIaJI€Th METO/IaMU HAyYHOTO MO3HAaHUS B OMOJOTMM: HAONIOJAEHUE U OMHCAHUE KUBBIX CHUCTEM, IIPOLIECCOB U
SIBIICHUH, OpTraHU3aIUsl U MPOBEJCHHE OMOJIOTHYECKOT0 DKCIEPUMEHTA, BBIIBI)KEHUE THUIIOTE3bI, BBIBICHUE 3aBUCHMOCTH
MEXIy HCCIeAyEeMbIMH BETUUMHAMHU, OOBSICHEHHE MOyYEHHBIX PE3yJIbTaTOB, UCTIOIH30BAHHBIX HAYYHBIX MOHITHMA, TEOPHUIl
Y 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUH MOJTyUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE MPU3HAKK BHPYCOB, KIETOK MPOKAPUOT M JYKAPUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAIICHUS DHEPTUH B KJIETKE, (HOTOCHHTE3A,
MIACTUYECKOTO U DHEPreTUYECKOr0 OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJUBUTyJIbBHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);



yMEHUE TPUMEHSTh TOJYyYCHHbIE 3HAHUS 11 OOBSCHEHUS OMOJIOTMYECKUX MPOIECCOB MU SBJICHUM, JUISI MPUHATHS
MPAKTUUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKPYKAaIOIIKUX JIIOACH, COOMIOAEHUS HOPM TIpPaMOTHOIO IIOBEIEHUS B OKpYXaloled NpUPOAHOW cpele, MOHMMAaHHE
HEOOXOUMOCTH HCIOJIb30BAaHUS JIOCTUKEHUM COBPEMEHHOM OHONOTMH U OMOTEXHOJOTMH Ui  palMOHAJIBLHOTO
IPUPOAOIIOIH30BAHUS;

yMEHUE pellaTh JJIEMEHTApHbIE TEHETHMYECKHE 3aJlayd Ha MOHO- U JIMTHOPUIHOE CKpEIIMBaHWE, CLEIJICHHOE
HACJIEJIOBAHHUE, COCTABJSATH CXEMbl MOHOTMOPHUJHOTO CKpEUIMBAaHUA [UJIs MPEACKA3aHMs HAcJeOBaHUSA IPU3HAKOB Yy
OpraHU3MOB;

yMEHUE BBINOIHATH JAOOpATOPHBIE W MPaKTHUYECKUE padoThl, cOO0/aTh MpaBwia Hpu paboTe ¢ Y4eOHBIM H
71a60paTOPHBIM 000PYOBaHUEM;

YMEHUE KPUTUYECKH OLICHUBATh M HMHTEPIPETUPOBATH MH(POPMALMIO OMOJIOTMYECKOTO COAECPKAaHUSA, BKIIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE MaTEpHAIIbI),
ATUYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS, 00001as OMOJOTUYECKYI0 HH(OpMAIUIO U3
HECKOJBKHX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh TOHATHUIHBIN anmapat OHMOJIOTHH.

[IpenmeTHbIE pe3ybTaThl OCBOEHUS YueOHOTO nipeaMera «buonorusy 6 11 knacce NOMKHBI OTPaAXKaTh:

c()OPMUPOBAHHOCTh 3HAHUW O MECTE€ W pOJIM OHOJOTMHM B CHUCTEME HAYyYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(GhopMHUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAyYHOTO MHPOBO33PEHHUSI, O BKJIAJIE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATBHONW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS KU3HEHHBIX
3a/ad;

YMEHHUE PaCKpBIBaTh COJACP)KAHHE OHOJOTHMYECKUX TEPMHUHOB U TOHSTHH: BHJ, MOy, FeHO(OH, DBOJIOINS,
IBIDKYIIUME CUIIbl ((PaKTOPhI) IBOIIOLMM, MPUCITOCOOJEHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, YKOJIOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, 1IETIH MTUTAaHUs, YKOJIOTHYECKas MupamMuaa, OMoreoreHos3, ornocdepa;

yMEHUE u3JiaraTh OWojorudeckue Teopuu (dBostoronHast teopus Y. JlapBuHa, cHHTETHYECKAs TEOPUsI SBOJIOINN),
3aKOHBI M 3aKOHOMEpPHOCTH (3apoabiieBoro cxojactsa K. M. bapa, yepenoBanus riaBHbIX HalpaBiIeHU U MyTel 3BOJIIOLMU
A. H. CeseprioBa, yuenus o 6uocdepe B. U. BepHaackoro), onpeaensTs IpaHUIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMaM;



YMEHHE BIIAJIETh METO/IaMU HAYyYHOTO IO3HAHUS B OMOJIOIMM: HAOIOJEHNE U ONMCAHUE JKUBBIX CUCTEM, IPOLIECCOB U
SBIICHUH, OpraHU3alusl U MPOBEJCHHE OMOJIOTMYECKOT0 IKCIEPUMEHTA, BBIABI)KCHUE TUIIOTE3bI, BBISBICHHE 3aBHUCUMOCTH
MEXIy HCCIeAyEeMbIMH BETUUMHAMHU, OOBSICHEHHE MOyUYEHHBIX PE3YyJIbTaTOB, UCIOIH30BAHHBIX HAYYHBIX MOHITHMA, TEOPHUIl
Y 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE IIPU3HAKU CTPOEHUS OMOJOTMYECKMX OOBEKTOB: BHUJIOB, MOIYJISLMMA, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OHMOIE€OI€HO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACJIEICTBEHHOM H3MEHUYHUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PaKTOPOB Ha
OpraHMU3MBbI, TIEPEHOCA BEIIECTB W TMOTOKA DHEPTUHM B DKOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHHH B KOCHCTEMaxX CBOECH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOT€OXMMHUUYECKUX LIMKIIOB B OHochepe;

YMEHHME MPHUMEHSTH IOJyY€HHbIE 3HAHUS Uil OOBSACHEHUS OMOJIOIMUYECKUX IPOLIECCOB M SIBICHUM, NI MPUHATHUS
MPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOW JXU3HU C LETbI0 obOecredeHus] Oe30MacHOCTH CBOETO 3J0POBbS H 3I0POBbS
OKpY)KAIOIIMX JIIOJIeH, COONIONECHHUS HOPM TPaMOTHOTO TIOBEICHHWS B OKPYXAlOIIeW NPUPOAHON Ccpeae, MOHUMaHHUE
HEO0OXOIMMOCTH UCTIOIB30BaHUS TOCTHXKEHUN COBPEMEHHOM OMOJIOTHH ISl PAlIMOHAIBHOTO TIPHUPOI0TIOH30BAHHS,

YMEHHME pellaTh 3JIEMEHTapHble OHOJIOTMYECKUE 3aJaud, COCTaBJIATh CXEMbl IIEPEHOCA BEIIECTB M DJHEPIUU B
AKOCHCTEMax (LIeTH MUTAHUS );

YMEHHUE BBINOJIHATh JTA0OOPATOPHBIE W MNPAKTUYECKUE padoOThl, COOMOAAaTh MNpaBWiIa HpU paboTe € Y4eOHBIM H
71a00paTOPHBIM 000PYAOBaAHUEM;

yMEHHE KPUTHYECKH OIIEHMBAThb W HHTEPIPETUPOBATH MHGOPMALUIO OMOJIOTMUYECKOrO COJACPYKAHUS, BKIIOYAIOILYIO
NICEBJIOHAYYHbIE 3HAHUS U3 PAa3JIMYHBIX UCTOYHUKOB (CPEJICTBA MAacCOBOM MH(pOpMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepUabl),
paccMaTpUBaTh III00ATBHBIC SKOJOTUIECKUE MMPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIIEHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOUIEHUS, 00001Ias OMOJOTHYECKYI0 HMH(OpMaALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BATh MOHATUMHBIN anmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/m Kourposbnbie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edso00.ru/5ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWWOIJEO
4 KuznenesaTenbHOCTD KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
PasMHoskenue ¥ HHAUBHAYaIbHOE
5 FMBIAY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnencTBeHHOCTh M N3MEHYHNBOCTD
6 s 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenexmus opranu3MoB. OCHOBEBI
7 " P 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36]
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B €Hue e
2 OSHHKHOBSHHE 1 PEIBITHE JHSHE Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpYy>Karolas cpeaa 5 1 https://m.edsoo0.ru/XNFOD96AA
CooO1iecTBa U HKOJIOTHUECKUE
4 9 https://m.edsoo.ru/ WXWAVSS56F
CUCTEMBbI
5 PesepBHOE Bpems 2 https://m.edsoo0.ru/T3R3IFWNQN
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbusbie IIpakTHnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypcChl
padoThI padoThI
1 buosorus B cucreme Hayk 1 https://m.edsoo0.ru/O2T4D1UIS
Meroabl TO3HAHUS )KUBOU
npuposl. [IpakTnueckas
abora Ne 1 «Mcnonp3oBanue
2 P 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IUYHBIX METO/IOB MPHU
W3YYCHHH OMOJIOTUICCKUX
00BEKTOBY
buonoruueckue cucremsl,
3 1 https://m.edsoo.ru/A7VOYD215
MIPOIIECCHI U UX U3yUYCHHE
XHUMHUYECKUHN COCTAB KIIETKH.
4 1 https://m.edsoo.ru/L17LI590V
Bojna u MmuHepanbHbie conu
benku. CoctaB u cTpoeHue
5 1 https://m.edsoo.ru/V33INUWSW
OeNKoB
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «3yuenue
6 P vy 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
7 VrieBonpl. JIunuael 1 https://m.edsoo.ru/OJ7NFITI5
Hyxneunossie kucinorsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
Hctopust u MeToabl H3y4eHUS 1 https://m.edso0.ri/ JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

KieTku. Knerounas reopus

10

11

KieTka kak 1ienocTHas >KuBas
cucreMma

CtpoeHue 3yKapuoTHYECKOM
kieTku. JlaboparopHas pabota
No 2 «3yuenue cTpoeHus
KJIETOK pacTeHH, )KUBOTHBIX,
rpuboB U GakTepuii 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OIHMCaHUE»

0.5

https://m.edsoo.ru/ XDCLRAF1Q

https://m.edsoo.ru/KZ01WS5LJY

12

13

OOMEH BeLIEeCTB Wi
MeTa00IN3M

dorocuHTE3. XEMOCUHTES

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

14

15

DHepreTUYecKuii 0OMeH

JKW3HEHHBIN ITUKIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

Buocunres Oenka. Peakius
MaTpUIHOTO CHHTE3a

Tpancnsus — 6nocuHTE3
Oenka

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

18

Hexknetounsie hopMbl kU3HI
— BHUPYCHI

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

@opMBbl pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

21

22

23

Meiio3s

OObpazoBanue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.
O1iogoTBOpEHHE.
JlabopaTopHas paborta Ne 4
«3yueHune CTpOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEriapaTax»
NuauBuayanbHOE pa3BUTHE
OpraHU3MOB

I'enetnka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYUBOCTH

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L4DXBS&

https://m.edsoo.ru/MA4T8L5SAD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJIeIOBaHMSI TPH3HAKOB.
MonorubpuaHoe CKpenuBaHue

https://m.edsoo.ru/YYQSGIOWI2

25

26

JuruOpuHoe CKpemrBaHue.
3aKOoH HE3aBUCHUMOTO
HacJe0BaHUS IPU3HAKOB

CuenuieHHOE Hacjae10BaHUe
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «3yuenue
pe3yIBTATOB MOHOTHOPHUTHOTO
u }II/IFI/I6pI/I)IHOFO CKpCIIuBaHUA
y Ap030(HIIBI Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

https://m.edsoo.ru/3GYGV47YM

28

29

30

N3MeHUYNBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlaboparopHas
paborta Ne 6. 3yuenue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON

Hacnencreennas
M3MEHYMBOCTh. JlabopaTropHast
pabota Ne 7. «AHanmu3 MyTarui
y Ip030(UITBI HA TOTOBBIX
MHUKpOIIpenapaTax»

I'enetuka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

33

PesepBubIil ypok. O6001eHE
o teMme «HaciencTBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOB)

CCJ'IGKI_[I/IH KaK HayKa U IIpouecc

MeToabl 1 JOCTHKEHUS
CEJICKLIUU PACTCHUH U
JKMBOTHBIX

https://m.edsoo.ru/E2IXRS2EB

https://m.edsoo.ru/3128P31.98

https://m.edsoo.ru/JSK3Q6W0J

34

buotexHoorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

OBOJIIOIUS ¥ METOIBI €€

1 H A 1 https://m.edsoo.ru/6KWQI9KBKU
U3YUYCHHUS
Hctopus pazButusa

2 puA b . 1 https://m.eds00.ru/0SWC47SSX
MPEACTABJICHUI 00 YBOJIIOITUN

3 MuUKpO3BOTIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsmus Kak IeMeHTapHas
€IMHMIIA BHUIA U DBOJIIOLMH.

4 Jlaboparopuas padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHHE BUJIOB 110
MOp(}oTOTrHIecKOMY KPUTEPHIO)
JIBroKy1Me CUIIbI

5 (a;meMeHTapHbIe PaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
JBOJIOLUU
EctecTBEeHHEBIN OTOOD U €TI0

6 p 1 https://m.edsoo.ru/DY32BUDOO
¢bopmbl
Pe3ynbpTarsl sBOIIONMN:
MPUCIIOCOOTIEHHOCTD
OpPraHU3MOB U
BHI000pa30BaHHUE.

7 #1000P 1 0.5 https://m.edsoo.rt/ WAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCHUTEIBHOTO
XapakTepay



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenuns u nytu

1o TeMe « BO3HUKHOBEHHUE U

8 https://m.edsoo.ru/PI1FI0YV3
MAaKpO3BOJIFOLIMHI

9 HeoOpatumocTs 3BoOIONNN https://m.edsoo.ru/CLA9VCSJ]
Uctopus xu3nu Ha 3emiie U

10 . https://m.edsoo.ru/MJYY1IMVX7
METO/IbI €€ N3yUCHUS
I'mnoressl NPOUCXOKACHUS

11 https://m.edsoo.ru/EKNHXBOS2
’KHU3HU Ha 3eMiie
PasButue xxu3Hu Ha 3eMiie 110

12 https://m.edsoo.ru/ECINSTF62
apam " nepuojam
OCHOBHBIE dTaIbl DBOJIIOLINU
PaCTUTENILHOTO U )KUBOTHOTO
mupa. [Ipaktrueckas padora Ne

13 P p p 0.5 https://m.eds00.ru/7K1LYOSCT
1 «3yueHue nckomnaembix
OCTAaTKOB PACTEHHI M JKUBOTHBIX
B KOJUIEKIIUIX)
CoBpeMeHHas cUCTEMA

14 p https://m.edsoo.ru/WSEXNIOYAK
OpraHUYeCcKOro Mupa
DBOJIIOLMS YEIOBEKA

15 https://m.edsoo.ru/ADV3JERUE
(anTpoOmOTEHE3)
JIBuokymiue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTeHE3a
OCHOBHBIE CTaIUU 3BOTIOINHA

17 g H https://m.edsoo.ru/14G19MQ4K
yeI0BeKa
YenoBeueckue pacel U

18 MPUPOIHBIE aNANITATAN https://m.edsoo.ru/XL7QKC5PK
yeJI0BeKa
Pesepsusblil ypok. O0001IEHNE

19 p yp B https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )XKU3HU Ha 3eMIIe»

20

21

DKoNoTHs Kak HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE PaKTOPHI

https://m.edsoo.ru/K46KONS561

https://m.edsoo.ru/DCOIEUICY

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHU U3
pa3HBIX MECT OOUTAHHUSI.
Jlaboparopnas pabota Ne 4.
«BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPCHKOB KOJICYCa

buotnueckue GakTopsl

0.5

https://m.edsoo.ru/G7NF3PINM

https://m.edsoo.ru/A6Z8MGNQR

24

DKOJIOTUYECKHE XapaKTePUCTUKU

nonyJysanyu. [Ipaktuaeckas
paborta Ne 2 «Iloacuér
IJIOTHOCTH MOMYJIALIANA pa3HbIX
BUJIOB PACTEHUIN»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

26

Coo0miecTBa OpraHM3MOB —
OHOoLIEeHO03

DKOJIOTHYECKHE CHCTEMBI
(9KOCHCTEMBI)

https://m.edsoo.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKA3aTeNN
9KOCHCTEMBI. JKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucreM. Cykueccust

https://m.edsoo.ru/NSTEWOGPE

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFCHHHC 9KOCHCTCMbI

https://m.edsoo.ru/ WIDMMUBCS5

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rnobanpHas

30 1 https:/m.eds0o0.ru/2X1VG5Q18
3KOocHUCTEMA 3eMIN
3

31 AKOHOMEpHOCTH 1 https://m.edsoo.ru/V5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
YenoBeue 0

32 FI0BEUCCTBO B Ouochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3eminn
Cocyl1lecTBOBaHuE

33 YIUECTROBAMHE NPHPOART 1 https://m.edsoo.ru/187G37606
YeJI0BEYECTBA
PesepBHeIil ypok. O600ICHHE

34 Tembl «Coo01ecTsa v 1 https://m.eds00.ru/SW5XCF3K6
DKOJIOTUYECKHE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 14 25

I[TPOT'PAMME



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

HPOI'PAMMBI
10 KJTACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThbl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl CpeIHEro
MPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJibTara
ChopMupoBaHHOCTh 3HAHUH O MeCTe M pOJM OMOJOTMM B CHUCTEME HAyYHOI'O 3HAaHUS E€CTECTBEHHBIX HayK, B
1 (GOpMHPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPa W HAyyHOI'O MHPOBO33PEHHUS; O BKIIAJE
POCCHUICKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHY; (PYHKIMOHAIBHON rpaMOTHOCTHU YeJIOBEKa AJIs
pelIeHNs KU3HEHHBIX 3aa4
YMeHue packpblBaTh COAEpkKaHHE OMOIOrMYECKUX TEPMHHOB M MOHSTHUMN: JKU3Hb, KJIETKA, OPraHU3M; METa00In3M
2 (0OMeH BelIeCTB U MPEBpAlllEHUE dHEPTUn), FTOMEOCTa3 (CaMOpEryJsilius), YpOBHEBAs OpraHU3alUsl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHUE (PENpPOYKIHs), HACIEICTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE
YMeHue uznaratb OMOJOrMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas, MyTaluoHHas1), 3akoHbl (I. Mengens, T.
3 Moprana, H.1. BaBuiioBa) u yueHus (0 LEHTpax MHOrooOpasusi U MPOUCXOXKJIEHHUS KyIbTypHbIX pacteHuit H.U.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM
YMeHue BaieTh METOJJaMU Hay4yHOTO MO3HaHMsI B OMosIoTuH (HaOII0/IeHNE U OMTUCAHHE KHUBBIX CHCTEM, IPOLIECCOB
4 U SBIIGHUH; OpraHu3alus U NpOBeACHHE OUOJIOTMYECKOTO HKCIEPUMEHTA, BBIABM)KCHHE TUIIOTE3bl; BBISIBICHUE
3aBHCHUMOCTH MEXAYy HCCIEAyEMbIMU BEIMUYMHAMHU, OOBSICHEHUE TIOJIYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAaHHBIX
HaYYHBIX OHSATHI, TEOPUI U 3aKOHOB; YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHMU MOJYYEHHBIX Pe3yJIbTaToOB)
YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U JYKAPUOT, OJHOKJIETOYHBIX U
5 MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH MpPOIIECCOB OOMEHA BEIECTB M IMpPEBpAILEHHs] SHEPrHH B KIETKE,
¢dorocuHTE3a, MIIACTMYECKOTO M 3HEPreTMYecKoro oOMeHa, XEMOCHMHTE3a, MHTO03a, Meio03a, OIUIOAOTBOPEHHMS,




Pa3MHOXKEHU S, UHAUBHUIyaJIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOTeHe3)

YmMmenue IIPUMCEHATE IIOJYUCHHBIC 3HAHUA JIA 0OBsACHEHHST OMOJIOTHYECKHX IIpoLeCCoOB U HBHGHHﬁ, JJI1 IIPUHATHUA

MPAKTUYCCKUX peH_IeHI/Iﬁ B HOBCGI[HCBHOfI JKHM3HH B ICIIAX obOecrneueHUs OE30IMaCHOCTH CBOETO 300POBbA U 300POBbBA

6 OKPY’KaIOIIMX JII0JIeH, COOTI0AEHUsI HOPM TPAaMOTHOTO TOBEICHUS B OKPY)KAIOLIEH MPUPOIHON cpelie; TOHUMaHHUe
HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTH)KEHUM COBPEMEHHOW OMOJOTrMM M OMOTEXHOJOTMH JUIsl PalMOHAIBHOTO
IPUPOONOIb30BAHUS
YMeHue pemiaTh 3J€MEHTapHble IeHETHYECKHE 3a/adyd Ha MOHO- M JUTMOpUAHOE CKpELIMBaHME, CLEIICHHOE

7 HaCJIeIOBaHHUE; COCTABJIATh CXEMbl MOHOTMOPHIHOTO CKPELIMBaHM Ui IpeACKa3aHus Haclel0BaHMs IPU3HAKOB Y
OpPTraHu3MOB

g YMeHHe BBHINONHATH JIAOOPATOPHBIE M TMPaKTHYECKHEe paboThl, coOr0AaTh MpaBwia Npu padoTe C y4eOHBIM H
1a00paTOPHBIM 000PYI0BaHUEM
YMeHne KpUTHYEeCKH OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMAIHIO OHOIOTUYECKOTO COACPIKaHMS, BKIIOYAIONIYTO

9 TNICEB/IOHAYYHBIC 3HAHUS M3 Pa3IMYHbIX UCTOUHMKOB (CMU, Hay4HO-TIONMYJISIpHBIE MAaTEPUAIbl); ITUYECKHE aCTIEKThI
COBPEMEHHBIX MCCIEIOBAHNIN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUU

10 YMeHue co3iaBath COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE COOOIIEHUs, 000011asi OMONIOrHUecKy0 HH(pOpMaLHIO U3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar 61Moi10run

11 KIIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
NpoBepPsIeMOro
poBep o0mero odpasoBanus
pe3yJbTara
1 ChopMupoBaHHOCTh 3HAaHMK O MECTe W POJM OWOJOTHH B CHCTEME HAyYHOTO 3HAaHUS E€CTECTBEHHBIX HayK, B

(OpMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHON KAapTHUHBI MHpAa W HAYYHOIO MHPOBO33PEHHMS; O BKIIAJE




POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH; (QYHKIMOHAIBHON rPaMOTHOCTH YeJlOBeKa AJIs

pCHICHUSA ) KU3HCHHBIX 3a1a4

YMeHue pacKkpbeIBaTh COJIEpKaHUE OMOJOTUYECKMX TEPMHUHOB M TOHSATUUN: BHUJ, TOIMYJISIIHS, TeHO(OH, BOIIOIHS,
JBIDKyIIME cuibl ((akTopbl) 3BOJIONHMH, MPUCIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, 3KOJIOTHMYECKHE
(haKkTophl, IKOCHUCTEMA, IPOAYLIEHTHI, KOHCYMEHTHI, DPEAYLEHTHI, IeMU NHUTAaHHUSA, AKOJOTWYecKas NHpaMuia,

ouoreoreHo3, bnochepa

YMeHue nznaratb OM0JIOrHYECKre TeOpUH (3BOJIOIMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAsk TEOPHsI BOIOLMN),
3aKOHBI U 3aKOHOMEpPHOCTH (3apozplimeBoro cxojcrsa K.M. bapa, yepenoBaHMs INIaBHBIX HAIlpaBICHUHA U IyTel
sBomrornu A.H. CeseprioBa, yuenust o 6uocepe B.M. BepHanckoro), onpenensite rpaHulbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMmenue BJIaACTb METOJAaMH HAYYHOTO ITO3HAHUA B ouooruu (Ha6JIIOIIeHI/IC N OIMUCAHUC JKUBBIX CUCTCM, IIPOLCCCOB
u HBHGHHﬁ; opraHu3anusa U ITPOBCIACHHUC OHOJOrHYECKOTO OKCIICPUMCHTA, BBIIABHIXCHHC TI'MIIOTC3bI; BBISBJIICHUC
3aBUCUMOCTH MCEXKAY HCCICAYECMbIMHU BCIUYNHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX

HAay4YHBIX HOHSITI/IfI, Teopnﬁ M 3aKOHOB; YMCHHUEC ACJIATh BBIBOJbI HA OCHOBAHWH ITOJTYUYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBbIE NPU3HAKKM CTPOCHHUSI OHONOTHYECKUX OOBEKTOB: BHUIOB, MOIMYJISIIHA,
MPOJIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTE€OIIEHO30B U KOCUCTEM; OCOOCHHOCTH MPOIIECCOB HACIIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BHI000pa30BaHMS, MPHUCIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBHS
HKOJIOTMYECKUX (DaKTOPOB HA OPTraHM3MBI, IEPEHOCA BEIIECTB U MOTOKA DHEPTHHU B HKOCUCTEMAaX, aHTPOMOTEHHBIX

W3MEHEHHMI B SKOCHCTEMaX CBOEH MCCTHOCTH, KPYTOBOPOTa BCHICCTB U OMOT€OXUMHYECKHUX ITUKJIOB B 61/100(1)epe

YMeHue NpuMeHsITh NOMyUYeHHbIe 3HAHUS IS OOBSICHEHHsI OMOJOTHYECKHUX IMPOILIECCOB U SIBICHUH, IS TPUHSATHUS
MPAKTUYECKHUX PEIICHUI B TTOBCETHEBHOM JKU3HH B LIEJSIX 0OecreueHus: 0€30MacHOCTH CBOETO 3[I0POBBS U 30POBbSI
OKPY’KAIOIINX JIFOJICH, COONIOACHUSI HOPM TPaMOTHOTO TMOBEICHUS B OKPY’KAIOIICH MPUPOTHON Cpelie; MOHMMaHue

HCO6XO,[[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUM COBpCMCHHOfI OMOoJIOTUH JIg pallMOHAJIBHOT'O MPUPOAOITIOJIB30BAHUA

YMmenune pemaTtb 3JICMCHTAPHBIC OHOJIOrHYECKUe 3aa4r, COCTaBJIATh CXEMBI IEPCHOCA BECIICCTB M JOHEPIrUU B

IKOCHCTEMaXx (LIeTIH TUTAHWS)
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VYMeHHE BBIOJHSITH JIAOOpAaTOpHBIE M NpaKTHYeCKHe paboThl, COOMIOAaTh MpaBWiIa NMpH pabore ¢ y4eOHBIM U
71a00paTOPHBIM 000PYI0BaHUEM

YMeHHne KpUTHYEeCKH OLIEHUBATh U UHTEPIPETUPOBATh HHPOPMALIMIO OUOIOTHYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO
IICEBJOHAYYHbIE 3HAHUS W3 Pa3IU4HbIX UCTOUYHUKOB (CMMU, HayudHO-HIOIyJIIpHBIE MaTepHalibl); pacCMaTpUBATh
r700agbHBIE HKOJIOTUYECKHE MpPOOIEeMBbl COBPEMEHHOCTH, (OPMHUpPOBATH IO OTHOUIEHHIO K HHM COOCTBEHHYIO
HO3HITUIO

YMeHue co3ziaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE cOOOIIEHUs, 00001mas OMoI0rnIecKyro HHPOPMAIHIO U3

HCCKOJIbKUX UCTOYHHUKOB, I'PaAMOTHO HUCIIOJIL30BATb MMOHATHHHBIN alirapar OHOJIOruHn




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 buonorus xak Hayka
11 buonorus — nHayka o >xuBoil mpupozae. Ponb Ouosoruu B (GOpMHpPOBaHUM COBPEMEHHOM HaydHOM KapTuHbl mupa. Cucrema
' OMOJIOTNYECKUX HAYK
12 Mertonbl MO3HaHUSA >KUBOM HpUPObl (HAOIIOAECHUE, SKCHEPUMEHT, ONHMCAaHUE, U3MEpeHue, Kiaccu(uKalus, MOJSIUPOBaHHE,
CTaTUCTHYECKasi 00paboTKa TaHHBIX)
2 KuBble cucTeMbl U X OpraHu3alus
2.1 JKuBble cucteMsl (6MOCHUCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa GuocucTeM U UX pasHOOOpasue
) YpoBHU oOpraHuzanud OHOCHCTEM: MOJICKYJISIPHO-TEHETHUYECKUM, KJIETOYHBIM, OpPraHW3MEHHBIM, MOMYJISIIMOHHO-BUOBOM,
. HKOCUCTEMHBIH, OnocepHbIit
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU
31 XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBhI: MaKpOdJIEMEHThI, MHUKPO3JIEeMEHThl. Boga M MuHepanbHblE BellecTBa.
. @OyHKUIMHU BOJbI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lonaepkanne ocMOTHYECKOro GaaHca
benku. CocraB u cTpoeHHe OenKOB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. HezameHuMble M 3aMEHHUMbIE aMUHOKHCIIOTHI.
AMUHOKHCIIOTHBI CcOCTaB. YPOBHM CTPYKTYphl O€IKOBOH MOJeKyjbl (IepBUYHAs, BTOPUYHAs, TPETUYHAS W YeTBEPTHYHAS
32 CTPYKTYpa). XUMHYECKHE CBOMCTBa OenkoB. bronornueckue GyHKIMH OEITKOB.
®epMeHThl — Ouosornyeckue kaTtanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas cCHenu(pUuIHOCTb.
Kodepmentsl. Butamunbl. Otiauunst pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopOB




VYrneBoabl: MOHOcCaxapuabl (IJII0K03a, pubo3a U Ae30kcupudo3a), Aucaxapuibl (caxaposa, JaKTo3a) U Moyucaxapuibl (Kpaxmad,

TJIMKOTEH, LIeJUTI01032a). buonornyeckue GyHKINU YTIIEBOJIOB.

>3 Jlunuasl:  TPUTIULEPHUABL, cTepounsl, Qochomunuasl. ['mapodunsHO-THAPOPOOHBIE cBOiicTBa. buonormueckue QyHKIHH
aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U TUIUA0B KaK HCTOYHUKOB SHEPTUU
34 Hyxnennoseie kucnotsl: JIHK u PHK. Hykneotuasl — MmoHOMephl HyKIenHOBBIX KUca0T. Ctpoenne u pynkiuu JJHK. Ctpoenue
' u ¢pyukiun PHK. AT®: ctpoenue u pynkuuu
3.5 [{utonorus — Hayka o kieTke. Kinerounas teopus. MeTobl U3y4eHUs KIETOK
16 Knerka kak memoctHas xuBas cucrema. OOmuMe NpHU3HAKU KJIETOK: 3aMKHYTas HapykHas memOpana, monekynsl JIHK kak
' FeHEeTUYECKUH anmnapar, cucreMa CUHTe3a Oenka
39 Tunsl KIETOK: 3yKapuoThdeckas U npokapuotuueckas. OcoOEHHOCTH CTPOEHUs MPOKAPUOTUYECKON KieTku. KietouHas cTeHka
' Oaktepuii. CTpoeHHE 2YKapUOTUUIECKOU KiieTkr. OCHOBHBIC OTIMYUS PACTUTEIHHON, JKUBOTHOU U TPUOHON KIICTKU
[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAS CTEHKA, TIIMKOKAIHNKC, X (GyHkiuu. [lnazmMaTiuueckas memOpaHa, e€ cBOICTBa U
¢yukumu. Iluronnazma u e€ opranounsl. OnHOMEMOpaHHBIE OpraHoWAbl KJIETKU: 3HJomIazmaruyeckas cetb (OIIC), ammapat
3.8 [Nonbxu, mu3ocomsl. [1oyaBTOHOMHBIE OPraHOU/IbI KJIETKH: MUTOXOHJPUH, MIacTuabl. [IporcxoxieHne MUTOXOHAPUH U MIacTU/.
Buzapr mnactun. HememOpaHHble OpraHouibl KJIETKH: pHOOCOMBI, KJIETOYHBIN LEHTP, PECHUYKH, KIyTUKU. DyHKIMN OPraHoMI0B
KJIeTKu. Brirouenus
3.9 SAnpo — peryasTopHsbIi LeHTp KieTku. CTpoeHue sijipa: aaepHas 000104Ka, KapuoIula3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BeIliecTB B KJIETKE
4 KusHenesaTeIpHOCTh KIETKU
OOmeH BemiecTB, WM MeTa00IU3M. ACCUMUIIAIMS (TJIACTUYECKUM OOMEH) M IUCCUMMIISLNS (SHEpreTHUYecKuii oOMeH) — JiBe
4.1 CTOPOHBI €IMHOTO MpoIecca MeTabonu3ma. Tumsl oOMeHa BelecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Pobk pepmeHToB B 00MeHE
BELIECTB U IIPEBPALLICHUH SHEPTUU B KIIETKE
47 ®otocunte3. CeroBass u TeMHOBas (a3el doTocwHTe3a. Peaknmm dotocuHTe3a. DhPexkTuBHOCTS (GOTOCHHTE3a. 3HAUYCHHE

(I)OTOCI/IHTCBB. JJIA )KU3HU Ha 3emite. Biousnaue yCJIOBI/Iﬁ CpCAbl Ha (I)OTOCI/IHTC3 M CIOCOOBI MOBBIIICHUS €ro MNPOAYKTUBHOCTH Y
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KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHUHTE3UPYIOIIUe OakTepun. 3HAaUYCHUE XEMOCHUHTE3a JIJIsl AKU3HHU Ha 3emMIie
OHepreTuyecknii oOMeH B KieTke. PaciierieHne BeIIeCTB, BBIACICHHE W AKKyMYJIHMpPOBAaHHWE JHEPIUU B KJIETKE. JTambl
sHepreTuueckoro obmena. [numkonm3. bpokenue u ero Bumbl. KUCIOpPOZHOE OKHCICHHWE, WU KIETOYHOE JIbIXaHUE.

D¢ hEeKTUBHOCTh IHEPTETUISCKOTO 0OMEHA

4.4

4.5

Peakumu wmarpuuHoro cunrtes3a. ['enermueckas wmHpopmamus u JIHK. Peanmzanms renermdeckoil mHGOpMAalu B KIETKE.
['enetnueckuii kox u ero cpoiicra. Tpanckpunuus — Matpuusbiil cunre3 PHK. Tpancisuusa — 6uocunres 6enka. KoaupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oenka

Hexnerounsie ¢opmbl xku3sHu — Bupycbl. Mcrtopus otkpsiTus BupycoB (/I.M. MBanoBckuii). OcoOEHHOCTH CTpOEHUS H
KU3HEJEATENIbHOCTU BHUpYycoB. bakrtepuodaru. bonesHu pacreHuil, >KMBOTHBIX M 4E€JIOBEKa, BbI3bIBa€Mble BHpycamu. Bupyc

ummyHoepunmra yenoseka (B1UY) — Bozoyaurens CIIM/la. [Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a00IeBaHUi

Pasmuoxenne n HHIUBHUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

52

Krnerounslif nuki, wim xu3HeHHbIH MUK kineTku. MaTepdasza u murtos. Ilponeccsl, nporekatomue B nutepdasze. Permkanus —
peakmust matpuunoro cuHtesa JJHK. Ctpoenne xpomocoMm. XpOMOCOMHBIN Ha00p — KapuOTHUI. [[UTIJIOMIHBIA U TaruIOWIHBIN
XpOMOCOMHBIE Ha0ophl. XpoMaTuabl. L{luTonornyeckre OCHOBBI Pa3MHOKEHUS U MHAWBUYAIbHOTO Pa3BUTHSI OPIraHU3MOB.

Jenenune knerkn — muto3. Cragum murosa. [Ipouecchl, mpoucXonsaiiue Ha pa3HbIX CTaIUAX MHUTO3a. BHOJIOTMYECKUI CMBICI

MHUTO3a
CDOpMBI PASMHOXKCHUSA OpPTraHU3MOB: 0Oecrolioe H IOJIOBOE. BI/IJII)I OecroJioro PASMHOXCHUA: ACITICHUC HAABOC, ITIOYKOBAHHUEC OJHO-
U MHOT'OKJICTOYHBIX, CHOpOO6paSOBaHI/I€, BEICTATUBHOC PA3MHOXKCHHC. I/ICKyCCTBeHHOC KIIOHUPOBAHUC OpPraHu3MoB, €TI0

3HA4YCHUC OJI CCIICKIINU

53
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[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.
Meiio3. Craaun meiio3a. [lporeccsl, mpoucxoasimue Ha cragusix meiioza. IloBenenue xpomocom B meitoze. Kpoccunrosep.

Bbuosornueckuii cMbICH ¥ 3HaYEHHE MeH03a

TI'amerorenes — mnmponecc O6p330BaHI/I$I IMOJIOBLIX KJICTOK Y KUBOTHBIX. ITonoBele XKene3bl: CEMEHHUKHU U SUYHHKH. O6paBOBaHI/Ie n




5.5

6.1

Pa3BUTHEC II0JIOBBIX KIJIIETOK — TIaMET (CHepMaTOBOI/I,I[, HﬁHGKJ’ICTKa) — CIIEPMATOI'€HE3 KU OOI'CHE3. Ocobennoct CTPOCHUA

AWLIEKIIETOK U criepmaro3ouaoB. Omnogorsopenue. Ilaprenorenes

WnpuBunyanpHoe pa3BuTHE (OHTOreHE3). DOMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). OTanbl SMOPHOHAIBHOTO PAa3BUTHA Y
MO3BOHOYHBIX XHUBOTHBIX: JpoOJeHUe, racTpyisiius, opradorenes. IloctamOpruonansHoe pazButie. TUIBI TOCTAMOPHOHATBHOTO
pasBUTHSL: NpsAMOE, HempsiMoe (JIMYMHOYHOE). BiusHue cpelasl Ha pa3BUTHE OPraHU3MOB; (DAKTOpBI, CIOCOOHBIE BBI3BIBATH
BPOXK/JIEHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHS
HacnenctBeHHOCTh M MN3MEHUYHUBOCTH OPTaHU3MOB

[Ipenmer u 3anaun reHetuku. Mctopus pa3BuTus reHeTUKH. Bkiaa poccuiickux U 3apyOeHbIX YUEHBIX B Pa3BUTUE I'€HETUKH.
MeTto1bl TeHETUKH (TUOPUI0IOTUYECKUH, IUTOTEHETUUECKUN, MOJIEKYJIIPHO-TreHeTUYeCKUil). OCHOBHbBIE T€HETUUECKUE TTOHATHUS.

I'eneTnueckas CHUMBOJIMKA, UCII0JIb3YyCMasd B CXEMaAX CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEJI0BaHUS NPU3HAKOB, YycTaHOBIeHHble [. Mennenem. MOHOrMOpUAHOE CKpellMBaHUE. 3aKOH
eAnHo00pa3ust rTMOpUIOB nepBoro nokosieHus. IlpaBuno noMuHMpOBaHUS. 3aKOH paclleIUIeHUs] MPU3HAKOB. [ MIoTe3a YUCTOTHI
ramerT. [ToHOE ¥ HENMOJIHOE TOMUHUPOBAHME.

JurubpunHoe ckpeunuBaHue. 3aKOH HE3aBHCHMOIO HAaclle[JOBaHMs NpU3HAKOB. LlUTOreHeTmyeckue OCHOBBI JTUTHOPHIAHOTO
CKpeIllMBaHUs. AHalIM3UpYIOLIlee cKpeuuBaHue. lcrnonb3oBaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS I ONpPENENICHUs FeHOTUIa

ocobu

6.3

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo crernjieHHOMY HacliefoBaHUIO0 TreHoB. Hapyienue cuerieHus
TE€HOB B PE3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. [ eHeTHuYeCKre KapThl.
I'enetuka moma. XpoMOCOMHOE OIpeAesieHUE Moyia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TeTepOraMeTHBIE

OpTraHHU3MBI. HaCJ'[e,HOBaHI/Ie IMPHU3HAKOB, CHICIVICHHBIX C ITIOJIOM

6.4

N3meHunBOCTh. BUBl N3MEHUMBOCTH: HEHACIIEICTBEHHAS W HACIEACTBEHHAs. Poib cpelbl B HEHACIEeICTBEHHOM W3MEHYUBOCTH.
XapaxkTepucTuka MOAU(PUKAIIMOHHON U3MEHUMBOCTH. BapuanmoHHblil psa U BapualronHas kpuBas. Hopma peakuuu npusHaxa.

KonanuecTBeHHEBIC U KAYECTBEHHEIC IMMPU3HAKU U UX HOPpMaA pCaKIUu. CBoiicTBa MO,Z[I/I(I)I/IKaLII/IOHHOI\/'I HN3MCHYHUBOCTHU




6.5

HacnencrBenHast, Wiy reHOTUIIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs M3MEHUMBOCTh. Mel03 U MoJI0BOI mpolecc — OCHOBa
KOMOWHATUBHON M3MEHYMBOCTH. MyTannoHHas M3MeHYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE XpPOMOCOMHBIE, T€HOMHEIE.
Yacrora u npuyuHB MyTanuii. Mytarennsle (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HAcIeICTBEHHON m3MeHunBoctu H.U.

BaswmiioBa

6.6

7.1

'eneruka uenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJbl TE€HETUKHM YEJIOBEKAa: T'€HEAaJOTHYECKHM, OIU3HELOBBIMH,
[UTOTEHETUYECKUN, OMOXMMHUYECKUH, MOJIEKYJIspHO-TeHeTn4eckuii. CoBpeMEHHOE Ompe/elieHne T'eHOTHUIA: MOJHOTEHOMHOE
CEeKBEHUPOBaHHUE, TEHOTUIMPOBAaHKE, B TOM duciie ¢ nomouibio [1I[P-ananu3a. HacnencrBenusie 3a001€BaHus YeIOBEKa: T€HHBIE
0one3Hu, OOJNE3HM C HACJIEICTBEHHOH MpPEepacioyioKEHHOCTbIO, XPOMOCOMHbIE Oosie3HH. COMaTH4eCKHME M TIe€HEpaTHBHbIE
myTtauud. [IpuHIUOBL 310pOBOr0 00pa3a KU3HU, AUATHOCTUKH, MPOMUIAKTUKY U JICYCHUS TeHETUYecKuX Oone3Hed. Memuko-
TeHEeTUYECKOEe KOHCYJIbTUPOBaHKE. 3HAUCHUE MEIULIMHCKON TeHEeTUKU B IPEIOTBPALICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUI

YyeJioBeKa
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

CenekIus Kak HayKa U MpoIiecC. 3apoKICHUE CelIeKIuu U noMectukarus. Yuenue H.M. BaBunoBa o nieHTpax mpoucxoxaeHus 1

MHOT000pa3us KyJbTYypHBIX pacTeHUH. [[eHTphI MPOUCX0KACHHS TOMAITHUX KUBOTHBIX. COpT, MOpo/Ia, ITaMM

7.2

7.3

11 KITACC

CoBpemMeHHbIE METOAbl CelleKIMH. MaccoBbIi M WHIUBUAYaIbHBIH OTOOpPHI B CEJNEKIMH PAacTeHMM W >KUBOTHBIX. OlleHKa
sKcTepbepa. bin3kopoacTBeHHOE ckpenrBaHue — UHOpuAMHT. Yucras nuHusa. CKpelmyBaHMe YMCTHIX JIMHUU. [eTeposuc, uimm
ruOpunHas cuina. HeponactBeHHoe ckpemuBaHue — ayTOpuauHr. OtganéHHas ruOpuauzanus u e€ ycnexu. MckyccTBeHHBbIH

MYyTarcHe3 U MOJIYUCHUC MMOJIMIUIONI0B. I[OCTI/I)KGHI/I}I CCIICKIIMHN paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buotexHonoruss kak oTpacib MPOW3BOACTBA. | 'eHHas HWHKeHepHs. JTtambl co3fanus pexkomOuHanTHoW JIHK u TpaHCreHHBIX
opranu3moB. Knerounas wumnxeHepus. KieTouHble KynbTypbl. MHKpPOKJIOHaIbHOE pa3MHOXeHUE pacTeHuid. KiioHupoBanue
BBICOKOTIPOTYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPTaHW3MOB. JKOJOTUYECKHEe MU dTHYeckue mpodiembl. [MO — reHeTH4yecku

MO,Z[I/I(I)I/II_[I/IpOBaHHBIC OpTraHHU3MbI




Kon

1.1

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

DBOIOIMOHHAs OHOJIOTHS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugerenbcTBa 3BoMOIMU. [laneoHTONOrHYECKHE: TOCIEAOBATEIHLHOCTD MOSBICHUS BUJIOB B MAJICOHTOJIOTMYECKON JIETOMHUCH,
nepexonubie Gopmbl. buoreorpaduueckue: cxoactBo u paznuuue dayH U GIOp MaTEPUKOB U OCTPOBOB. DMOPHUOIOTUYECKUE!
CXOJICTBA U pa3jIn4usi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CPaBHUTEIHHO-AHATOMUYECKHE: TOMOJIOTMYHbBIC, aHAJIOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3MbI. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH U OCHOBHBIX

MeTaboIMUECKUX IMyTeH Y BCEX OpraHu3MOB

1.2

Opomononnast teopust Y. Jlapuna. Ilpenmnocbuiku BO3HUKHOBEHHS JAapBUHMU3MA. JIBIDKYIME CHIIBI HBOJIIOIMU BHUIOB 10
HapBuHy (uU30BITOYHOE pa3MHOKEHHE TPU OrPAaHUYCHHOCTH PECYpPCOB, HeompeneinéHHas HW3MEHYUBOCTh, Oopbba 3a

CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOP)

1.3

1.4

1.5

Cunrernueckas teopust spomtonnu (CTD) u ocHOBHBIE €€ mosiokeHUs. MuxposBomtonus. [lomynsauus kak enuHHUIA BUIA U
SBOTIOIUHU

JBwxkymue cuibl ((paxkTopbl) HSBOJIONHMH BUAOB B Mpupojae. MyTallMOHHBIA TpollecC U KOMOWHATHBHAsT H3MEHUYUBOCTD.
[TomynsiimonHble BoHBI U apeiid reHoB. M3omsumst u murpanus. EctecTBeHHBIH 0TOOP — HAMpaBISIOMUNA (PaKTOp HBOIIOLUU.
@DopMBI €CTECTBEHHOT0 0TOOpA.

[IprcmocoOaeHHOCT, OPraHW3MOB KakK pe3yibTaT HBoNOIMU. [IpuMepsl mpucmocoOieHuid y opraHu3MoB. Apomopdo3sl U
MU0 alTallH,

Bun u BunooOpaszoBanue. Kpurepun Buaa. OCHOBHBIE (OPMBI BHI000pa30BaHUs: Teorpapuueckoe, IKOJI0rHIECKoe
MaxposBosronust. @opMbl 3BOTIOLUH: (puUiIeTHYeCcKast, AMBEPTeHTHAs, KOHBEpTreHTHas1, napaensHas. HeoOpatumocTs 3BoMONNN

Bo3HukHOBEHHE U Pa3BUTHC ) KXU3HU HA 3emite




2.1

JloHayuHble TpEACTAaBICHUS O 3apOXKICHUM >KU3HHM. HayuHble rumore3bl BO3HUKHOBEHUS >KM3HM Ha 3emuie: aOHOreHe3 u
MaHcrepMus. XHUMHUYECKas 3BOJIIOIUSA. OJKCHEPUMEHTAIbHOE MOATBEPXKICHUE XMMHUYECKOW sBomonuu. HauyanbHbie 3Tarbl
ounosornueckoi sBomronuu. I'unoreza PHK-mupa. IlepBoie kineTkn u ux sBostonus. PopMUpOBaHHE OCHOBHBIX TPYII JKUBBIX

OpraHu3MoOB

2.2

PazButne xu3Hum Ha 3emuie mo spaM U nepuojaM. Karapxeil. Apxeiickas v nporepo3oickas 3pel. [laneosoiickas spa u e
NEepUOJbl: KEMOPUNCKUNA, OpJOBUKCKHM, CUIypUHCKUN, NEBOHCKHI, KaMEHHOYIOJbHBIH, NepMckuil. Me3o3oiickas spa u €€
MEPUO/IbI: TPUACOBBIN, FOPCKUM, MEIOBOM.

Kaitno3oiickas 3pa u €€ nepuopl: NaJICOreHOBBIA, HEOT€HOBBIN, aHTPOIIOI€HOBBINA. XapaKTepUCTUKA KIMMaTa U T€OJIOTHYECKUX
npoueccoB. OCHOBHBIE STambl JBOJIONUU PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHHil M KUBOTHBIX.

[losiBieHMe, pacuBeT U BBIMUPAHUE TPYIIII )KUBBIX OPraHU3MOB

23

Cucrema OpTraHU4YC€CKOIro MHpa KakK OTpa>KCHUC 3BOJIIOLIUH. OCHOBHBIC CUCTEMATUYCCKHUE T'pyHlIibl OpraHnu3smMoB
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2.5

2.6

DBoONMs YeJIoBeKa. AHTPOIIOJIOTHS KaKk Hayka. Pa3BuUTHE IMpeINCTaBICHHA O MPOUCXOXKICHUH YelloBeKa. MeToabl M3ydYeHHs
aHTpororeHe3a. Cxo/JICTBa U pa3IHyus YeI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YeTIOBeKa.
JBuxyme cuibl (pakTopsl) aHTpornoreHesa. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIN 00pa3

KHU3HHU, U3TOTOBJICHHUC Op}I')II/II\/’I TpyHda, MBIIIJICHUEC, PCYUb

OcCHOBHBIE CTaAMM W BETBHU 3BOJIOLMHU YEJIOBEKA: aBCTpajonuTeku, YemoBek ymenbiil, UenoBek mnpsmoxonadmui, YenoBek
HeaHaepTanbckuil, UenoBek pasymHblil. Haxolku McKomaeMbIX OCTAHKOB, BPEMs CYLIECTBOBAHMSI, 00JACTh pacHpOCTPaHEHHUS,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OpyAus

YenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOIeouHAas (eBpasuiickasl), HErpo-aBCTpajouaHas (SPKBAaTOpHANbHAs),

MOHTOJIOMTHAS (a3MaTCKO-aMepUKaHCKasi). YepThl MPUCIOCOOJICHHOCTH TMPEACTABUTEICH YEIOBEUECKHMX pac K YCJIOBHSIM

CylecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mbl 1 OKpYXKarolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a/ladyd W pa3feibl YKOJIOTHH. MeToabl 9KOJOTHUECKUX HCCIIEIOBAaHUM. JKOJOTUYECKOEe MHUPOBO33PEHUE.




Cpe,I[BI 00UTaHUSA OpraHu3MOB: BOJHas, HA3€MHO-BO3AYyIlIHAsA, IIOUYBCHHAA, BHYTPUOPraHU3MCHHAas

Okonorndyeckue (axkrtopel. Kiaccudukaimss 3KOJOTHUECKUX (PAKTOPOB: aOMOTHUECKHE, OWOTHYECKHE M aHTPOIOTCHHEBIE.

32 JlelicTBUE SKOJIOTNYECKUX (PAKTOPOB HA OPraHU3MBI
13 AbuoTtnueckue (akTopel: CBET, TeMIleparypa, BiaxkHOCTb. Poronepuoausm. llpucnocobieHuss opraHu3sMoOB K JEHCTBHIO
' abnotnyeckux GaxTopoB. bruojgornueckue puTMBI
bruotnueckne ¢dakropel. Buapl OMOTHYECKMX B3aMMOACWUCTBUI: KOHKYPEHIMS, XHIMHHYECTBO, IApa3sHTHU3M, MYTYajH3M,
3.4 KOMMEHCAIN3M (HaxJIeOHUYECTBO, KBApTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HaueHUe OMOTHMUYECKUX B3aMMOJEHCTBUU i
CYIIECTBOBAHUS OPTaHU3MOB B IMTPUPOTHBIX COOOIIECTBAX
35 OKOJIOTHYECKHUE XapaKTCPUCTUKU TOITYJIAHHN. OcHOBHBIE TOKa3aTeln nomyJjiagquu: 4ucCJICHHOCTb, INIOTHOCTB, POXKIAAECMOCTD,
' CMEPTHOCTb, IPUPOCT, MUTpalus. J[uHaMKUKa YUCIEHHOCTH MOMYJIALUYU U €€ perysius
4. Coo01iecTBa 1 3K0JI0rMYECKHE CUCTEMBI
il Coo0miecTBo opraHu3MoB — OnoreHo3. CTpyKTypbl OMOLIEHO3a: BHUJIOBas, MPOCTPAHCTBEHHAsA, Tpoduueckas (muuienas). Buasi-
' noMuHaHThL. CBsI3U B OMOIIEHO3€
Okonorndyeckue cuctembl (3kocucteMsl). Ilonarue 00 skocucreme u OuoreoneHose. @OyHKIMOHAIbHbIE KOMIIOHEHTHI
9KOCHUCTEMBI: TMPOIYIEHTH, KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB M IMOTOK PHEPrUU B dKocHucTeMme. Tpoduueckue
4.2 (nmumeBble) ypoBHM dKocucTeMbl. IlumeBble menu u cetu. OCHOBHBIE IOKa3aTeNM 3KOCHUCTEMBI: Ouomacca, MPOIYKIIHSL.
ODKOJIOTHYECKHUE nmupaMuJbl: OPOAYKIWH, YUCICHHOCTH, onomaccel. CBOWMCTBA DKOCHCTEM: YCTOfI‘{PIBOCTB, caMoperyJsaus,
passurue. Cykueccus
[TpupoHbIe 5KOCHCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCHCTEMA XBOMHOTO UM IIMPOKOIMCTBEHHOTO Jieca.
43 AHTpOIIOTEHHBIE YIKOCUCTEMBI. ATPOIKOCHUCTEMEBI. Y pOOIKOCHUCTEMBI. bronorndeckoe n X031iCTBEHHOE 3HAYEHUE arpodKOCHUCTEM

U ypOOIKOCUCTEM.

buopasnoobpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHne OMOI0rHuecKoro pasHoodpasus Ha 3emiie




Yuenue B.U. Bepnaackoro o Ouocdepe. I'panuiel, coctaB M cTpykTypa Omocdepsl. XXuBoe BemecTBO W €ro (yHKIHUH.

Ocobennoctn Owochepsl Kak TIOOATBHON SKOCUCTeMBbl. JlMHAMUYecKoe paBHOBeCME M oOparTHas CBsi3b B Oumocdepe.

4.4
KpyroBopoTs! BeliecTB ¥ OMOTEOXUMHYECKUE [TUKIIBI AJIEMEHTOB (yriepoja, a30ta). 30HAIbHOCTh Onochepbl. OCHOBHBIE OMOMBI
CyIIu

45 YenoseuecTBo B Omochepe 3eMau. AHTpOIIOreHHbIe H3MeHEeHUs B Onocdepe. [ 1odanpHbIe SKOIOTHUECKHUE MPOOJICMBI.

OcHoBa parroHaIBHOTO YIPABICHUS MPUPOJHBIMU PECYpCaMU U X UCIIONb30BaHue. JlOCTIKEHUS OMOJIOTHH B OXpaHa MPUPOIBI




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






