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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mpOrpaMMbl TO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEJICNICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJACPKAHUSA YyueOHOTO mMpeaMera
«buonoruss» cocraBwiM: KoHUeNTyaidbHble Tonoxkenus @DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIEH, COJEp)KaHMs, pe3yJlbTaToB OO0ydYeHUs U
TpeOOBAHMI K YPOBHIO MTOATOTOBKH BBIITYCKHHKOB, TTOJIOKCHUS 00 OOIIUX MENIIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obpazoBanusi B Poccuiickoit deneparuu, a Takke TMOJOKEHUS O
cneruduke 6uosoruu, €€ 3HaYeHUHM B MO3HAHUU KMBOM MPUPOJIBI U 0OECIICUCHUH
CYIIIECTBOBAHMS YeJIOBEYECKOTro oOmiecTBa. COrylacHO Ha3BaHHBIM ITOJIOKCHHSM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIITMH MPOTPaMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T MOpeACTaBIeHUE O IHensIX, 00 obmiei
CTpaTeruu OOy4YeHHWs, BOCTIHTAHHS W Pa3BUTUSA OOYYAIONIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00s3aTelbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, paclpeleieHne 1o pa3felaM W TeMaw,
PEKOMEHYEMYIO TTOCIIEIOBATEILHOCTh M3YUEHUSI YU4EOHOT0 MaTepHaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTUKA 0Opa30BaTEIHLHOTO
IIpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMUXCs.

B nmnporpaMmvMe 1o OuONIOrMHM TakXe YUYWUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TIPEAMETHBIM pe3yjIbTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB YyueOHO-ITO3HABATEIbHOU
NEeATEeNHbHOCTH/YUEOHBIX JEHCTBUM OOyYarOIMIMXCA TIO0 OCBOCHHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo ouonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
NPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHWHM OWOJoruu, Ojarojmaps 4emMy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, YKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM M OCPEKHBIM OTHOIICHUEM K OKpYXKalolleld MPUPOTHOW cpee.
[TorTOMy Hapsly ¢ U3yuyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHM B MMOBCEHEBHOM KU3HU JUIsSl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJIC: TPO(UIAKTHKN HACJCACTBEHHBIX 3a00JIEBAaHWNA YEJIOBEKA, MEIHUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTHYCCKU
IIEJI€CO00Pa3HOT0 TOBENCHHUS B OKPYKAIOMIEH NPUPOMHON Cpene, aHaimm3a
BIUSIHUS XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOJIHBIX U
WCKYCCTBEHHBIX YKOCUCTEM. Y CHIICHHEC BHUMAHUS K MPUKJIATHOW HAMPABICHHOCTH
ydueOHOro mpeamMera «bHoOTHs» TMPOIUKTOBAHO HEOOXOJIMMOCTBIO 00eCIIeUeHUs



YCJIOBUM TSI PEIICHUS OJJHOM M3 aKTyalbHBIX 33J]1ay MIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOpas mpeamnonaraeT (opMHUpOBaHHE Y  OOyYaromIuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MCHCHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero oOmero o0pa3oBaHMs 3aHUMACT BAXHOE
mecto. OHa obecrieunBaeT (QopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIUYUTEIIBHBIX TPU3HAKaX — YpPOBHEBOW OPTraHW3alldd M DBOJIOIUH, CO3JaET
yCJIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI, (OPMHPOBAHUS
(GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro obOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOM MPUPOJIe
U YEJIOBEKY.

Bonbiioe 3HaYeHne OMOIOTHS UMEET TaK)Ke VIS PEIICHHS BOCITUTATCIBHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHus,  COIMAIM3ALNN
oOy4aromuxcs. M3ydenne 6uonmoruu obecriednBaeT yCiaoBHs it (HOPMHUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYCCKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIlMH OMOJOTHYSCKUX 3HAHUU C
MIPEICTABICHUSMH U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TMpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorusi» COCTaBMJIM OCHOBY /Ui ONpENEICHUS TOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJAEpXKaHWsA, MPEACTaBICHHOr0 B MporpaMme IO
OHOJIOTUH.

OT16op comepxanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C MO3UIHMHA KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecss JOJKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPEICISAIONME aJeKBaTHOE TIOBEIACHHE
YeJIoOBeKa B OKpY’KaroIeld MPUPOTHON cpene, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco0oe MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUS, KOTOPBIE CITy>KaT OCHOBOM 171t JOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJOrNYECKOro 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJACpX)aHUSA YYEeOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUY OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIUYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPHUPOBI, O €€ YPOBHEBOM OpraHu3aiiuu u
IBOJIIOLIMU. B COOTBETCTBHHU € 3TUM B CTPYKTYype yueOHOTO mpenmMera «buomorus
BBIJICIICHBI CIICIYIONINE COJEpKaTeIbHbIC TUHUN: «bHoNorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Owonormdeckas cuctemay, «OpraHu3M Kak



Oounonornyeckas cuctemay, «CucrtemMa U MHOTOOOpasve OpraHUYECKOTO MHPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI M PUCYILINE UM 3aKOHOMEPHOCTH).

[lens um3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHUE  OOy4YalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyd >KUBBIX CHUCTEM Pa3HOr0 paHra © MpUOOpETeHUE YMEHUH
WCIIOJIb30BaTh ATH 3HAHUS MJIs TPAMOTHBIX JEUCTBUM B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOJBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTmxkeHue 1eiau u3ydeHus ydeOHoro npenmera «buosorus» Ha 6a30BoM
ypOBHE 00€CTIeUMBAETCSI PEIICHUEM CIIEAYIONINX 3aa4:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAaHUH O OWOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIIMX OCHOBOMU
JUist OPMHUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
MeTOJ[aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3AINU, BBIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
UCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YaIOIIUXCS IMO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX U
TBOPYECKHX CIOCOOHOCTEH B MpOIlECCe aHalu3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMU HAyYHBIX B3IJISIIOB, MAEH M TMOAXOJOB K HM3YYEHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Y OOy4Yarommxcss OOmIe KyJIbTypbl, (YyHKIIMOHATIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KWUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMBITA, IMOJYYCHHBIX MpHU
W3YYEeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHWWA B TPAKTUYECKOW JESITEIbHOCTA YeJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOMIOICHUS] ITUYECKUX
HOPM IIPH NPOBEJACHUU OMOJIOTUYECKUX UCCIIEIOBAHMUIA;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, sl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEHEBHOM KU3HU JJISI
OILICHKH TIOCJIE/ICTBUIN CBOEH AESATEILHOCTH 1O OTHOIIECHUIO K OKPY Karolleh cpee,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COOJMIONCHHE Mep MPOPUIAKTUKH
3a001eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBaHusi «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SIBIISETCS OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaMETHOM 00macTn « ECTeCTBEeHHO-HAYUYHBIE IPEIMETHI.



Jlist u3ydenusi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 kimacce — 34
yaca (1 yac B HeZIeJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (pusocodueil, ITUKON, 3CTETUKON U MPaBOM.
Ponp Owomormu B (GOpMHUPOBAHHM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTo/1bI TO3HAHUS KUBOM IPUPOABI (HaOII0EHUE, SIKCIIEPUMEHT, OITUCAHUE,
U3MEpEHUe, KIacCU(PUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuirel u cxembl: «MeTo/ bl TO3HAHUS YKUBOW TIPUPOIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Mcmonp3oBaHuE pa3IWYHBIX METOJOB MpH
U3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

KuBble cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydenust onongoruu. OtTanyue
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CpoticTBa OMoCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJIEKYJISIDHBIM, KIETOYHBIM, TKAHEBbIM, OPraHW3MEHHbIA, MOMYJALHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIIeHOTHYECKUIT), OnoCc(EepHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHu3aluu
YKUBOU ITPUPOIBD.

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOCHHE KJICTKH.

XHAMHUYECKUM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO2JIEMEHTBI. Bota 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI W MHHEPAIbHBIX BellecTB B kieTke. [loanepkanue
OCMOTHYECKOTO OaiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
He3amMeHnMBble M 3aMEHMMBIE AMUHOKHCIOTBI. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIEpBUYHAsA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorumueckue
byHKIHUN OENKOB.



depmentsl — Ouonormyeckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IeHTp, cyOcTparHas crneuuduunocts. Kodepmentsl. BuraMuHbL.
OTanuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (Ta0ko3a, pubo3a u  JAe30Kcuprbdo3a),
aucaxapujpl  (caxaposa, JaKTo3a) M THoymcaxapuiibl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMM yTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'UaApPOPUIBHO-
ruapopoOHble  cBoiicTBa. buonormdyeckne ¢yHkumu JunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETIKOB U JIMMHI0B KaK MICTOUHUKOB SHEPTHUHU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnsr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOAEUCTBUS
unen u (paKkToB B HAYUYHOM MMO3HAHUU. MeTObl U3yUEHUS KICTKHU.

Knerka xak 1emoctHas >kuBas cuctema. OOmme NpU3HAKA KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak renerudeckuit ammapar,
cuUcTemMa CUHTe3a Oelka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHUsl MPOKapHOTHYECKOM KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KjIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEILHON, >XUBOTHOM H
IpUOHOMN KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHkuu. LluTomnasma u eé
opranouapl. OnHoMemOpannbie opranHounabl kietku: OIIC, anmapat ['onbmxw,
au30coMbl. [101yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPHH, IUIACTHBI.
[IpoucxoxxieHne MUTOXOHJpUH W TuIacTuh. Bunbl 1actun. HememOpaHHbIC
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IEHTP, LEHTPHOJHU, PECHHUUKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XUMUYECKHMX JJIEMEHTOB B HEXUBOWU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuier u cxembl: «llepuoguueckass TabmuIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJTbI BOJIbIY, «brocruHTes Oenka», «CTpoeHne MOJIEKYJTbI OemKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne MoneKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHuE paCTUTENBHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIeTKn», « YTIEBOIAbD, «JIumuabn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabota Ne 1. «/3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «lM3ydeHwe CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OIHCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BellecTB: aBTOTPOHBIA U rerepoTpodHsbiil. Poib ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTte3. CmeroBas W TeMHOBas (¢a3bl (GoTocuHTE3a. Peaknuu
dotocunrteza. IpdexTuBHOCTH PoToCMHTE3a. 3HAUeHHE (HOTOCUHTE3A IS KUZHU
Ha 3emsie. BiausiHue ycinoBuil cpeibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMJIe.

DHepreTnuecknii oOMeH B KJeTke. PaciiernieHue BelecTB, BBIJCICHHE U
aKKyMYJMpPOBAaHHE DSHEPrud B KIETKE. OJTambl HHEPreTUYEeCKoro ooOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPTETUIECKOI0 OOMEHa.

Peakiiuun wmatpuuHoro cuHre3a. [enermueckas wuHpopmauus u JHK.
Peanuzauusi reHetuueckoil mHopmanuu B KieTke. ['€eHEeTMYeCKMd KOA U €ero
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HM — BUpYchl. UcTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO LHMKIAa BHUPYCOB.
bakrepuodarn. bonesnn pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oyautens CITM/a.



OOpatHas  TpaHCKpHUIIIMSA, peBepraza W  uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Mertadomusmy, «MUTOXOHAPHUSY,
«HepreTudeckuii oOmen», «Ximopormracty, «Potocunresy, «Crpoenue JJHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: mojaenu-amminkanuu «Yaoenne IHK u Ttpanckpumniuysy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, nmportekaromue B HHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cuateza JIHK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON AHBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuasl.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHS
OpPraHu3MOB.

[enenne knetkn — muro3. Craguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAaINSIX MUTO3a. BHOJIOrMYECKU CMBICI MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe u nmoyioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meiio3. Craguun wmeiiosza. IIpoiiecchl, TpOUCXOAIINEe HA CTAAUSAX MEHo3a.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ametorenes — mporecc 0Opa3oBaHUsSI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u]l, SHMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30uaoB. OIMIog0TBOpPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIILHOE  pa3BUTHE
(amOpuorenes). Dtamnbl YMOPHOHAIHHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSI: TPSAMOE, HempsMoe (IMYuHOYHOE). BrmsiHme



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JemoHcTpanum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHWi», «BereraTtuBHoe pa3MHOKEHHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMb», «Knerouneii mukim», «Pemnmukanus JHK», «Mwutos»,
«Mernos», «IIpssMoe n HenmpsIMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4esnoBeKa», « OCHOBHBIE CTaJIUA OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30uabl
MJICKOTIUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTarnero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHAas MOJENb-alIuIMKauusa «/leleHne KIEeTKn», MOJIEIb
JIHK, monmenp MmeTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHuwe CTpOECHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEINapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuxku. Mictopus pa3BuTus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKilajm pocCHUUCKUX UM 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TEeHETHKH (TUOPUIOJIOTUYECKUN,
IUTOr€HETUYECKUH, MOJEKYISIPHO-TeHETHUeCKU1). (OCHOBHBIE TI'€HETHUYECKHUE
noHATUS. ['eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIEHHbBIE . MeHenem.
MonorubpugHoe CckpenmBaHue. 3akoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokojeHud. [IpaBuno AJOMUHUpOBaHUS. 3aKOH paACUICIJICHUS PU3HAKOB.
['unoresa yucrotsl ramer. [1oiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHerndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananu3upymolee ckpenuBanue. Fcrnoap30Banne aHaIM3UPYIOUIEr0 CKPENMBAHUS
JUTSI OTIPECIICHHSI TEHOTHUIIA OCOOM.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pab6ora T. Moprana mo
CUEIUICHHOMY HACJIEJIOBaHHMIO I'eHOB. HapylieHne CuerieHus reHOB B pe3yjibTare
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.



['enernka nosia. XpoMOCOMHOE OIIPEAEIICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. l'oMoramMeTrHble W reTeporaMmeTHble opraHu3mbl. HacnemnoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKANMOHHON U3MEHUYUBOCTU. BapranioHHbIN psifi U BapualliOHHAsI KpUBasl.
Hopma peakumn npusHaka. KonuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU M HX
HOopMa peakuuu. CBolicTBa MOAN(DUKAIIUOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WM T€HOTHIMYECKAas, W3MEHUMBOCTh. KoMOMHaTHMBHas
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIeCC — OCHOBAa KOMOWHATHBHOU
W3MEHUYMUBOCTU. MyTanmoHHas u3aMeH4nBoCcTh. Kitaccudukanust MmyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuuuHbl MyTanuid. MyTareHHbie (pakTophbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka yenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOAbl T'€HETHKHU
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IMTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISPHO-T€HETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JIcBaHUS 4YeElIOBEKAa: TI'CHHBIC OOJIC3HHU,
0O0JIE3HN C HACJIEICTBEHHOW MpEeApacHoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckne H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUArHOCTUKHU, TPOPUIAKTUKA U JICUEHUSI TEHETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHU YeTTOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr w  cxembl:  «MOHOTMOpPHIHOE  CKpELIMBAHHE M €0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS] M €ro LHUTOre€HeTHYecKas
OCHOBa», «3aKOH  4YHUCTOTBl  Tamer», «JlurubpugHoe  CKpelIuBaHUEY,
«llutonornyeckue  OCHOBBI ~ JMTMOPUIHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3aumMoznencTBue aIeNbHBIX TE€HOB», «l'e€HeTHYecKkue KapThl PpACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAcCleIOBaHUs,
CLUEIUIEHHOIO0 ¢ IoioM», «KaprhoTumbl 4YeloBeKa W I KUBOTHBIX», «BHIbI
U3MEHUHUBOCTHY», «MoaudukanuonHas W3MEHUYHMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: Mojenu-anIuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HemonmHnoe momuHupoBanue», «Jurnbpumnoe ckpemmBaHuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYEeCKHE PAadOTHI:

Jlabopatopuast pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEapaTax.

JlaGoparopHas padora Ne 6. «3ydenne MoauUKaIIMOHHON H3MEHUUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOIN.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢duibl Ha TOTOBBIX
MHKpPOIpENapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHuE€ W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOKIACHUE CEJIEKUUU U JTOMECTHUKALUS.
VYuyenue H. UW. BaBunoBa 0 1EeHTpaX NPOUCXOXKIACHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHUuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
Opo/JIa, ITaMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbId U UHAUBUAYAIbHBIN OTOOPHI B
CENIEKIIMM pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTEpbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHUE YHUCTHIX JIMHUMH.
['erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWe — ayTOPUIUHT.
Otnanénnas rtulpuauzanus U €€ ycnexu. VCKycCTBeHHBIH MyTareHe3 W
MOJIyYCHUE TIOJUIUIOUAOB. JlOCTHMKEHUA CENEKIUU PpPACTCHUH, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorusi Kak OTpacib MNPOWU3BOACTBA. ['€HHAsi MHXKEHepHUs. OTalbl
co3manusi pexomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepusd. Kiietounsle KyJnbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KionupoBanre BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkojornyeckue W dtudyeckue  npobmembl. MO  —  reHermyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «Padboter akagemuka M. ®@. liBaHoBay,
«lomummongus», «OOBEKTHI OUOTEXHOJNOTUWY», «KieTouHble KyabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IOJOB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHXKEHMSI CENIEKIIMM PAcTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennoceuUlku BO3HUKHOBEHUS JBOJIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMoNOruu. BiusiHuEe 3BOJIOLMOHHON TEOPUU HA pPa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BOMOLMU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIe (HOPMBI.
buoreorpadguyeckue: cxoncTBo U pazinuue GpayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3IMyus 3SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOIMYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXMMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonronHas teopuss Y. JlapBuHa. [lpeanochuiku BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIIME CHUJIbI 3BOJIONUU BUJIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas W3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosiouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

MuxkposBosonus. [lomynasuus kak eAMHKUIA BUAA U SBOJTIOLUU.

JBmwxyue cuiibl ((hakTopbl) 3BOJIOLUKM BUIOB B Mpupoje. MyTallMOHHBIN
npoiecc ¥ KOMOWHATHBHAs WM3MEHYHMBOCTh. [lOMyNsSIMOHHBIE BOJHBI M Jpeud
reHoB. M3omsuus u Murparusi.

EctecTBeHHbII 0TOOp — HamnpaBigomuil Qakrop 3Bomound. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U HAMOATATITAIIUH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.

MakposBomonus. DopMbl  3BONIONUHU:  (PUIETHYECKas, JUBEPreHTHAs,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMocTh IBOTIOIUY.

[TpoucxoxieHne OT HecleUUaTu3upoBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguaiusl.

JdeMoHcTpanum:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoabluIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbsl  OopbOBI  3a
cylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  TOpOA  KUBOTHBIXY, «Tonmynsiummy, «MyTannonHas
U3MEHUYUBOCTE», «ApoMopdosbl», «Uaunoamanrammm», «OO0mas aereHepanus,
«/IBmKymme cunbl dBomoIMn», «Kapra-cxema wapmipyrta nyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpuCrnocoOI€HHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUTO0OPA30BAHUE).

O6opynoBaHue: KOJUJIEKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOMOB U ceMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS SBOJIIOLUNY, 00BEMHAA MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas xkapra wmupa, KoJuleKiusa «DopMBl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWi», ™onenb ammmkauus «llepexpéct
XpOMOCOM», BiIaxHble Tmpemnapatel «Pa3zButue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/lpo3zodpuna» (HopMa, myTtanuu (OpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U paKkTHYecKue padoThl:

JlabopatopHass pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPHUIO).

JlabGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpPEACTaBICHUS O 3apOXKICHHM XW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 u mnaHcnepmus. XHUMHUYecKas
ABOMIIOIMS. AOHUOTEHHBI CHUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BoJIrolMK. HavanbHble 3Tamsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W HX HBOJIIOLMS.
®opMupoBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas »pbl. [laneo3olickas spa u €€ mnepuoiabl: KEeMOPUUCKUU,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Mes3o301cKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

KaiiHo3oiickass 3pa W €€ MNepuojabl: MAJICOT€HOBBIM, HEOrE€HOBBIN,
AHTPOITOr€HOBBIM.



XapakTepucTuKa KJMMaTa U TeoJIOTMYECKUX mpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBIIeHME, paclBET U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpaxkeHue dBosrouund. OCHOBHBIE
CUCTEMATHYECKUE TPYIIbl OPraHU3MOB.

DBoJIIOIMS YeNIOBeKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butue mpeacTaBiIeHU O
MPOUCXOKJIECHUHN YeloBeKa. MeTroabsl u3ydeHus aHTponoreHesa. (CxoncTtBa u
pa3INyuus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOImIecTBeHHbII 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek MNpAIMOXOondmuu, YenoBeKk HeEaHAEPTAIbCKUN, YenoBek
pa3yMHbIil. Haxonku HCKONaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHSA, 00JACTh
pacmpocTpaHeHus, 00EM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  HErpo-aBCTpaJioujHAas  (9KBATOpHAJbHAs),  MOHTOJOHUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIIECTBOBaHWA. EIMHCTBO 4enOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Pemn, JI. ITactep, A. M. Onapun, C. Mumutep, I'. IOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cHcTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKMBOTHas  KIETKay,
«IIpokapuornueckas kieTrka», «CoBpeMEHHas CHUCTEMa OPTaHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHeummue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTION», «HeaoBeUecKue pacol».

O6opynoBanue:  mynsiku — «lIpoucxoxkaeHue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTajablld, KPOMAaHbOHLA), CIENKH WIH
M300paXeHUs KaMEHHBIX OpYIHUM MEepBOOBITHOIO YeNoBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpebma), TEOXpOHOJIOTHYECKas TaOnuia, Kouiekius «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Tpaktuueckas padorta Ne 1. «/M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHHUH U
YKUBOTHBIX B KOJIJICKITUSIX).



OKcKypcus «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIW WA KPACBEIUECKUN MYy3€il).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKoJorus Kak Hayka. 3afadd ¥ pa3fenbl 3KOJOTHH. MeTOoabl 3KOJIOIrMYECKUX
UCCJIEI0BaHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akrtopel. Krnaccudukanus skonoruueckux (akToposB:
abMoTHYeCKHe, OMOTHYECKHME U AaHTPOINOreHHbIE. JleCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIWCTBHIO  aOMOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (akTOpBHI. Bunsl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HauyeHHEe OWMOTHUYECKUX B3aUMOJEHCTBUNA [UJI CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOUIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJISILMN: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka YuCcI€HHOCTHU MOMYJISIUUN U €€ PEryJIALUs.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsimun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMYJISIuU UHQY30puu-Ty henbkuy, «llumiessie nemnmy.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

Jlaboparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncyér miI0THOCTH NOMYJSUUNA pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo0mecTBa ¥ IKOJI0rHYeCKHE CUCTEMBI.

CooO1miecTtBO opranu3moB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunpl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckne cucteMbl (3kocuctemsbl). llonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIUOHAJIbHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHU OHKOCUCTEMBI. [luileBble 1€MW W CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMbI: Ouomacca, MNPOAYKIUSA. DKOJIOTMYECKHE
OUPAMUIBL:  TPOAYKIHMHM, YHUCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPEryJiALHus, pa3BuThe. CyKueccus.

[TpupoaHble IKOCUCTEMBL. DKOCHCTEMBI O3€p U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHBIE  3KOCUCTEMBL.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak QaxTtop ycroilunBocTH 3KocucTeM. CoxpaHEeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiiel, coctaB U CTPyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
JI00aNbHONM 3KOCHCTEMBI. J[MHaMHuecKoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXUMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTEHHBIE U3BMEHEHHUs B Orocdepe.
['o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHHE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATBLHOTO
YOpPaBJICHUS] TPUPOJIHBIMU pecypcaMu M HX HCIOJIb30BaHuE. JlocTukeHus
OHMOJIOTUHU U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmumer u cxemsul: «llumeBple nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS HA Ipupody», «BaxHeWmmne HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BoA», «[louBa — BakHeilIIasi cocTaBisiomas
ounocheprr», «DakTopsl Aerpaganuu nousy, «llapHukoBeiii 3¢pdexT», «DakTopsl
paZMOaKTUBHOTO 3arpsA3HeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenne xu3Hu B Ouochepe», «O30HOBBI »dKpaH Ouocheps,
«KpyroBopoT yriepomaa B Ouochepe», «KpyroBopor azota B mpupoe».

O6opynoBaHue: MoJelb-anmukanus « TunuuHble OMOIIEHO3bI», TepOapuii
«PacturenbHble cooluiecTBa», Kojuiekuuu «buonenos», « Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
YKUBOTHBIX, IPUHAJJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paxeHUs OXPaHIEMBIX BHUOB
PacTEHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIMMHUCS TPOrpaMM  CpelHero oobmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOCHUS mpenmera «buomorus»
BBIJICIICHBI CISAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHUCKON
rpakJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACIICHUIO, HaJuyue MOTHUBAIlMM K OOYydYeHHMIO OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTHU HA OCHOBE
KIIFOUECBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJHUIMN Pa3BUTHSA OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMA  YCTAaHOBKAMHM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HaJIW4YHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KUZHEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buomorus» AoCTUTAIOTCS B
CAMHCTBE YYCOHOM W BOCIUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOINECTBE MpaBWIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTapllieMy IMOKOJICHUIO,
B3aUMHOI'0 YBa)KCHUS, OCEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HaCJIEAUI0 U
TpaauIMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit dexpepanuu, npupojae u
OKpYXKaroLIeH cpee.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIUEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJECHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOI0 OOIIECTBa, PaCIIUPEHUE >KU3HEHHOTO
OMbITa W OMNbITA JESITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCITMTATEIbHOU JCITEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATENbHBIX 3aJlay, BHIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO TIIO3MIIMIO TI0 OTHONICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3a7ady, YBaKUTEIBHOTO
OTHOILIGHHSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpad, CcBOKW PoauHy, CBOW S3BIK WU KYJIBTYPY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUs 3HAYCHHs] OHWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammte OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/1b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCHICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauiusaMu HapoioB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYya, OOIECTBEHHBIX OTHOIICHUH;



MOHMMAHHE SMOIIMOHATIBHOTO BO3/ICMCTBUS )KMBOI IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTMUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOIMOHATIBLHOTO 0JIAarONnoJIyuns:

NOHMMaHHWE W pealu3alnus 370pOoBOro M 0Oe30macHoro obpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJICHWE TUTHEHUYECKUX TpaBWI W HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryspHas Quanyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (hHU3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAHUE UEHHOCTH MPaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHHUE TOCIEICTBUN M HEMPHUATHUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW M COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JESITEIbHOCTB;

UHTEpEeC K pa3lnyHbIM cepaM MpodhecCHOHATBHON JesATeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyayiied mnpodeccun | Pealru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K TNPUPOJAE KaK HCTOYHHUKY
JKU3HU Ha 3EMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKKM WX BO3MOXHBIX [MOCJHEACTBUNM ISt
OKPYXKarOLIEN CPEJIbL;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MNPU H3YYEHUU OHOJIOTHU
3HaHWSI W YMEHHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIONb30BaHuEeM  (COONIIOICHHE  TPaBWJI  TOBEACHHUS B TMPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIIOB,
AKOCUCTEM, OHOChEpPHI);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
IPUPOIAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCTECTBUSA MPEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATH UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTHUYECKOU HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
MPaKTHKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHYECKOMN ESITEIBHOCTH SKOJIOTUUECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U ITIO3HAHKS MUPA;

NOHUMaHUEe crnenu@uku OWOJOTUM KakK HAyKd, OCO3HAaHUA €€ poJu B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE IPHUPOJIbI, YeJIOBeKa U
oOllecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHHH MpoOsiemM
COXPAHEHHUS] TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTHUU JJII COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEIUIIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCcypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeHl BbIXOJa U3 II00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
oOecrieueHusi MHepexojJa K  yCTOMUYMBOMY  Pa3BUTHUIO,  PalMOHAJIbHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OMOJOTHMYECKHUX 3HAHUM B IENIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
IPY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TOJIydaeMble 3HaHWS [Jis aHajdu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHUE Jie7laTh OOOCHOBAHHBIC 3aKIIOUYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOIb30BaTh OUOJOTUYECKHUE 3HAHMS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHWE LEHHOCTH HAYYHOWU JIE€SITEIBHOCTH, T'OTOBHOCTH OCYUIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUSI y4eOHOro mnpeaMera «buojorus»
BKJIFOYAIOT: 3HA4YMMbIe JJis1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYUAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIE MOHSATHUS, OTpakKaIoUue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuu(puKy METOJI0OB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHUs, SBJIICHHE, MPOIIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHne,  HaONMIO/eHWe, W3MEpPeHHe, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCalbHble Yy4yeOHbIe JIeHicTBHUsS (TIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), oOecreynBaroIme (dbopmMupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTM W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIIOCOOHOCTH
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  yHUBEpPCAIbHbIE ydeOHble JIEWCTBHUS B
[I03HABATEIbHON U COLIUAJIBHOW IPAKTUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI CPEIHEro OOIIEro
o0pa30BaHus JOJIKHBI OTPAXKAaTh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEIbLHBIMU
JHeHCTBUSIMHU:

1) 0a30Bble JJOrUYecKHe TeHCTBUS:

CaMOCTOSATENILHO  (OpMyJNHMpPOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cUHTE3a, CpaBHEHUS, KiIacCUpUKAIIK, 0000IIEHNs), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACISATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATh
CBSI3U C JPYTUMH MOHSITHUSIMH);

OMpENEeNATh UEeNu JACSATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AESATEIbHOCTHU C MTOCTABICHHBIMU LEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE TOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIAYKTUBHBIC, JI€YKTHUBHBIE, IO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUSI B paccMaTpPUBAEMbIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MOJICTbHBIC cpeactBa Ui Ipe/ICTaBICHUS
CYIIIECTBEHHBIX CBSI3€Ml U OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHs] MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaJIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCCIeI0BaTEeIbCKUE TeHCTBHSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIE10BATEIbCKON U MPOEKTHON JESTENIbHOCTH,
HaBbIKaMHU  pa3pellieHuss MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TOMCKY METO/0B PEUICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JIEATEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTalyy, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBIA TUI MBILUICHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl B 00pa3oBaTEIbHOMN
NeSITEIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI MJs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBISATh ICJICHAIIPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
NeHCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe Yy4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTEepaTrype, OHOJOTHYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH



uHGOPMAITUIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIMpOBaTH 3aMPOCHl U MPUMEHSITh Pa3IMYHbIE METOJAbI MPU MOUCKE U
otOope Omosornyeckor MHGOPMAIHK, HEOOXOAMMON IS BBITIOJIHCHHS YICOHBIX
3aj1ay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTUMalbHYIO  (OpMY  MPEACTABICHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HMHPOpManMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (OpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJUYECKHE  CpEJCTBA
HaTrJIATHOCTH;

BJIaJIeTh ~ HAaBbIKAMW  pPAaclO3HABaHWA W 3alUTBl  WHOOpPMAIUH,
MH(OPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBJjajieHne YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J1€iCTBUSIMMN:

1) oO1enme:

OCYHIECTBJISTh KOMMYHUKAIIMK BO BceX cepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHUHU IO CYIIECTBY OOCYXXIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHSI OTHOCUTEIBHO BBHITIOJTHEHHUS MpeaiaraeMomn
3a/1aud, YYUTHIBATh MHTEPECH U COIIACOBAHHOCTH MO3UIUN APYTUX YYACTHHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYalluH,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJICHCTBHS, TIOHUMATh
HaAMEPEHUSs JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNE K COOECETHUKY
U B KOppeKTHOU dopme hopMyIMpOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYUKY 3PEHUSI C HCIOJIb30BaHUEM
SI3IKOBBIX CPEJICTB.

2) coBMeCTHaA AeSiTeJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MpH PEIICHUU OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS IIPU PEIICHUU yUeOHOM 3a/1a4H;

BBIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4E€TOM OOIMUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUICKTHBA,;



NPUHUMATh L[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEWUCTBUSL MO €€ JIOCTUKECHHMIO: COCTaBJISTH IUJIAH JIEWCTBUH,
pacnpenensiath poiad € YY4ETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErHYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, OBITH MHUITUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWM IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYINKAax IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JTaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacmpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLlICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOW 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMH Kak  OCO3HaHUA
COBEPIIAEMBIX JIEMUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMEThb OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 UX
CHUKEHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAJIU3E pPE3yJbTaTOB
NEATENbHOCTH;

3) npuHATHE ce0s U APYIUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX INPU AaHAIU3E PE3yJbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue A yueOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, UHTEPIIPETALUN U
npeoOpa30BaHUI0 3HAHWM, BUBI JESITEILHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4E€OHBIX CUTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouonorueid. B mporpamme mnpenmeTrHbie
pe3yJIbTaThl MIPEICTaBICHBI 110 TOJaM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTMU B CHCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHUpPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa U HAYYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
J)KU3Hb, KJIETKA, OpPraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB M IpEeBpalleHUE
HHEPIrUM), TOMEOCTa3 (CaMOpETyJIslts), YPOBHEBAs OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOrMa MOJIEKYJsIpHOM Ouosoruu), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LeHTpax MHOTooOpa3usi u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. V. BaBunosa), onpeaensars rpaHuiibl
UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, MPOLECCOB M SBJICHMI, OpPraHu3alusi W IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCIEAYyEMbIMH BEJIMYMHAMU, OOBSCHEHHE MOIYUYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpU U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEISTh CYIIECTBCHHBIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHA BEILECTB W MPEBPAILICHHS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W DJHEPreTHMYecKoro OOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHHS, HWHIUBUIYAILHOTO pa3BUTUSL  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSATH MOJYYCHHbBIE 3HAHWS IS OOBSICHEHUS OMOIOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJISl MIPUHATUS MPAKTHYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C I1IeNbI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pPOBbS M 370POBBSA
OKPYXKaIOIUX JII0eH, COOTI0IEHNsI HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
NPUPOIHONW cpejie, MOHUMaHWE HEOOXOMMMOCTH HCIOJIb30BaHUS JTOCTHKCHUHN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA UL PalMOHAIBHOTO
PUPOIOTIOIH30BaAHNUS,

yMEHUE pelaTh JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpeIlMBaHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISITh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEICKa3aHWus HACIICIOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE W MpaKTUYeCKHe pPaboThl, COOII0IAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
Pa3ITUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM HMH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMCHHBIC M YCTHBIC COOOIICHHUS,
000011ast 6MoJIOrHYecCKy0 UHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPaAMOTHO
WCIOJIB30BATh TOHITUITHBIN armapaT OMOJIOTHH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
Klacce TOTKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJOTHUH B CUCTEME HAYIHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHHsS, O BKIAJE POCCHMCKUX U
3apyOCKHBIX  yUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YE€JIOBEKa JUISI PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KaHUE OHOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BUJI, TIOMYJISAIINS, TeHOMOH/I, SBOJIONHS, ABUKYIINE CHITBI ((PaKTOPHI) IBOIFOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYUEHThI, IeNU MUTaHUS,
HKOJIOTHYECKasl upamua, OuoreomeHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHMs IIaBHBIX HaIlpaBiICHUH H
nyteit aBomoruu A. H. CeseprioBa, yuenus o 6uocthepe B. . Bepuaackoro),
OTIPEENISITh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
OINKCAaHUE >KUBBIX CHCTEM, MPOIECCOB M SBICHUM, OpraHU3alus W MPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
pe3yiabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHM, TEOpUN U 3aKOHOB, YMEHHE
JieNiaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLCHTOB,
OMOTreOIIeHO30B U HKOCUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMU
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BUI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHMU3MOB, JEHCTBUS SKOJOTHUECKUX (HAKTOPOB HA OpTraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTUM B DKOCHUCTEMaX, AHTPONOTCHHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITh MONyUYEHHBIC 3HAHUS s OOBACHEHUS OMOJOTHYECKUX
IIPOLIECCOB M SIBJICHHUM, JUISl TIPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C 1eNplo obOecriedeHus O0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXKAIOIIUX JIF0JIeH, COOI0IEHNSI HOPM IPAMOTHOTO IOBEJICHUS B OKPY>KarOIIeH
OPUPOIHON cpeje, MOHMMaHWE HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl palliOHAITLHOTO MPUPOAOIIOIE30BAHNUS;

YMEHHE pelIaTh JJIEMEHTAapHbIE OMOIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
MEepPEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MAacCOBOM MH(OpMAIMU, HAYYHO-TIOMYIISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  IJ00ajJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001ass 6MOTIOTHUECKYI0 MH(POPMAIIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh MOHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBble cucTeMBI U HX OpraHu3anusa

XHWMHAYECKHUH COCTaB U CTPOCHUC KIICTKH

>KI/I3HC,Z[CHTCJIBHOCTL KJICTKHN

Pasmuoxxenue u HMHAUBHUAYAJIBbHOC PA3BUTHC
OpTraHHu3MOB

HacnencTBeHHOCTE U H3MEHYNBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTAH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
https://m.edsoo.ru/7{41c292
but6mmoreka [IOK
https://m.edsoo.ru/7{41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bubnuorexa [JOK
https://m.edsoo.ru/7141c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

OBOJIIOLHMOHHAS OMOJIOTUA

BO3HI/IKHOBGHI/IC nu paSBI/ITI/Ie JKHN3HHU Ha
3emite

Opranu3Mbl ¥ OKpy:Karolias cpeaa

Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nunoreka [IOK
https://m.edsoo.ru/7f41cc74

bub6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

buomnorus B cucreme HayK

MeTobl T03HAHUS KUBON PUPOJIBI.
[Tpaktuyeckas padora Ne 1
«HVcnonp30BaHne pa3IUIHBIX
METOOB TPU U3yYCHUU
OMOJIOrMYECKUX 0OBEKTOBY

buonorunuyeckue CHUCTCMBI, TPOLCCChI
" UX U3YUCHHUC

XUMHYECKHH cOCTaB KIETKU. Boxa n
MUHEpaJIbHBIE COITH

benku. CoctaB u cTpoeHne OeIKOB

depMeHTHI — OHOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpUMepe aMHJIa3bI
WJIM KaTajasbl)»

YriaeBoapl. JInnuasl

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

0.5

0.5

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e6122

but6mmoreka [IOK
https://m.eds00.ru/863e6564

bub6mmorexa [JOK
https://m.edsoo.ru/863e674¢

bu6mmorexa [JOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

18

Hyxneunosbie kuciorsl. AT®

Hcropwust 1 METOTBI H3yYCHHS
kietku. Knerounas teopust
Knerka xak nenocrtHas kuBas
cHcTeMa

CtpoeHue 3yKapuOTHUECKON KIIETKH.

Jlaboparopnas padota Ne 2
«HM3ydenne cTpoeHuUs KIETOK
pacTeHui, >KUBOTHBIX, TPUOOB U
OaxkTepuil 10 MUKPOCKOIIOM Ha
TOTOBBIX MUKpONpenapaTax 1 ux
OIHCaHHUE»

OOMeH BelecTB WK META00IN3M
dotocunre3. XeMOCHHTES

DHepreTudeckuii o0OMeH

JKu3HeHHbIN IMKI KISTKU. [emenue
kieTku. Muro3. JlabopatopHast
pabota Ne 3 «Habmronenne Murosa B
KJIETKaX KOHYMKa KOPEIKa JTyKa Ha
TOTOBBIX MHKpOIIpEriapaTax»

Buocunres Oenka. Peakuus
MaTPUYHOIO CUHTE3a

Tpancnsaus — OuocunTe3 Oenka

Hexknerounslie popmbl )KU3HU —

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢

bubmnoreka LJOK
https://m.edso0.ru/863e6e88

bu6mmoreka [JOK
https://m.edsoo.ru/863e6110
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6mmoreka [IOK
https://m.eds00.ru/863e¢7¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e7aae

bubmuoreka [{OK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.eds00.ru/863e¢796¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢

bubmuoreka [{OK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

27

BUPYCHI

(DOpMI)I Pa3MHOXKCHHA OPraHNu3MOB

Meriios

OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eToK. ONI010TBOPEHHE.
Jlaboparopnas pabota Ne 4
«/3yueHne CTpOCHUS MOTOBBIX
KJICTOK HAa I'OTOBBIX
MUKpOIpenapaTax

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

I'enetnka — HayKa O
HaCJICACTBEHHOCTH U U3MCHUYNBOCTH

3aKOHOMEPHOCTH HaCJIEAOBaHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpelIMBaHKe

JurndpuaHoe cKpemuBaHue. 3aK0H
HE3aBUCHMOTO HACIICIOBaHUS
NIPU3HAKOB

CuermieHHOe HaclIeJ0BaHUE
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenne pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIMBAaHMS Y IPO30(HIIBI HA
TOTOBBIX MHKpOIIpEnapaTax»

I'enetuka nona. Hacneqosauue

0.5

0.5

https://m.edsoo.ru/863¢e7540

bu6mmorexa [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7{4a

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6

bu6mmoreka [JOK
https://m.edso0.1ru/863e8436

bu6mmoreka [IOK
https://m.edso00.ru/863e8612

bu6mmorexa [JOK
https://m.edsoo0.ru/863e8878

bu6mmorexa [JOK
https://m.edsoo.ru/863e¢89a4

bub6mmorexa [JOK
https://m.edso0.ru/863e8c60

bu6mmorexa [JOK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3menunBocTs. HenacnenctBeHHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. 3yuenue
MOAN(PUKAITMOHHONW N3MEHYHBOCTH,
MOCTPOCHUE BapHALIMOHHOTO psifa U
BapHAIlMOHHON KPHUBOII»
HacnencrBeHHas "3MEHYMBOCTb.
JlaGopaTtopnas pabota Ne 7.
«AHanu3 MyTanuit y 1po3oQuiisl Ha
TOTOBBIX MUKpOIIpernapaTax»

I'eneTuka uenoBeka

PesepBHblIit ypok. O60011eH1E 110
TeMe «HacnencTBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U IpoIiecc

MeTo1bl U JOCTUKEHUS CENEKIIMU
pacTeHUH U KUBOTHBIX

buorexHoorus kak orpacib
IIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

https://m.edsoo.ru/863e8c60

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edsoo.ru/863e8d78

bub6mmorexa [JOK
https://m.edso0.ru/863¢9214

bub6mmoreka [JOK
https://m.edso00.ru/863¢9214

bubmuoreka [{OK
https://m.eds00.ru/863e¢9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

Tema ypoka

DBOJIOLUSA U METOABI €€ N3YUEHUS

Hctopus pazBuTHs NpeaCTaBICHUN
00 3BOJIOIINN

Mukpo3BoIronHus

[Momynsmus Kak dIeMeHTapHas
€IMHUIIA BUJIA W SBOJIOIHH.
JlabopaTtopnast pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPHTEPHIO»

JIBIDKy1IIME CUITBI (IeMEHTapHbIe
(akTOpBI) SBOIIOLIUU

EctecTBenHblit 0TOOp U €ro (opMbI

Pe3ynbTaThl 3BOMIOIHH:
MIPUCIIOCOOTICHHOCTh OPIaHU3MOB U
Bun000pa3oBanue. JlabopatopHas
paborta Ne 2 «Onucanue

HPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé

OTHOCHUTCIIBHOI'O XapaKTepa»

Hanpasnenus u nytu
MaKpO3BOJIIOLHUN

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

0.5

0.5

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [JOK
https://m.eds00.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9cle

bub6mmoreka [JOK
https://m.eds00.ru/863e99¢6

but6mmoreka [IOK
https://m.edso0.ru/863e¢9da4

but6mmoreka [IOK
https://m.eds00.ru/863e9ed0

bubmuoreka [{OK
https://m.edsoo.ru/863e9fde

bubmuoreka [{OK
https://m.edsoo0.ru/863e9cle
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Heob6parumocTh 3BOTIONAH

Ucropus xu3nu Ha 3emiie U METOIbI
€€ n3ydeHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3eMiie

PazButue xu3HM Ha 3eMIie 1o Ipam U
nepuojam

OCHOBHBIE dTaNbl 3BOJIIOIUHN
PACTUTCIIBHOTO U )KUBOTHOI'O MHpaA.
[IpakTuueckas pabora Ne 1
«M3y4eHne HCKOmaeMbIX OCTaTKOB
pacTeHHi U KUBOTHBIX B
KOJUTEKIIUSX

CoBpeMeHHas cuctema
OpPTaHUYeCKOTO MHPa

DBOJIIOIMS YeJIOBEKa (AHTPOTIOTEHE3)

JBrxyuue cuibl ((hakTopsl)
aHTPOIIOTeHEe3a

OCHOBHEBIE CTaauM 3BOJIOIIMHN
YCIO0BCKa

YenoBeueckue pachl U IPUPOIHBIE
aJlanTalyy 4eJoBeKa

PezepBHblil ypok. O60011eHNE 11O
TeMe «BO3HMKHOBEHNE U Pa3BUTHE
KU3HU Ha 3emie»

DKOIOTHSA KaK HayKa

Cpensl 00uTaHUS U YKOJIOTHYECKUE

0.5

bubmnoreka LJOK
https://m.edsoo.ru/863ea5a6

bu6mmorexa [JOK
https://m.edsoo.ru/863eabbe

bu6mmorexa [JOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ca4 8¢

bub6mmoreka [JOK
https://m.edsoo.ru/863eac2c

but6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6morexa [JOK
https://m.edsoo.ru/863eaca?

bu6mmoreka [IOK
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(hakTopsI

AbGunotndeckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonornyeckne 0COOEHHOCTH
pacTeHni U3 pa3HbIX MECT
oburanwms». JlabopaTopHas padora
No 4. «BnausiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCa)

buoTtuueckue GaxTopsl

DKOJIOTHYECKHE XapaKTePUCTUKU
nonyssauuy. [Ipaktuyeckas padora
Ne 2 «IToncuét mIoTHOCTH
MOTYJIAUUI pa3HBIX BUJIOB
pacTeHun»

Coo0bmiecTBa OpraHu3MoB —
OHOLIEHO3

DKOJIOTHYECKHUE CUCTEMEI
(ax0CHCTEMBI)

OCHOBHBIC TOKA3aTEIN YKOCHUCTEMEL.
DKOJIOTHYECKUE TUPAMUJIBI.
CsoiicTBa 3xocucreM. Cykueccus

HpI/IpOI[HLIe 3KOCHCTCMBbI
AHTpOHOFGHHI)Ie 9KOCHUCTEMbI

buocdepa — rnobanbHas
9KOCHCTEMA 3eMJIN

3aKOHOMEPHOCTH CYIIECCTBOBAHHS
ouocdepsl

0.5

0.5

https://m.edsoo.ru/863eafec

bu6mmorexa [JOK
https://m.edsoo.ru/863eb10e

bubmnoreka LJOK
https://m.edsoo.ru/863eb348

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

bu6morexa [JOK
https://m.edsoo.ru/863ebd16
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32 UYenoseuecTBo B Onochepe 3emin 1

3 Cocy1iecTBOBaHUE TPUPOJIBI U 1 bubnmnoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHIE TEMBI

34 «Coo011ecTBa U 3KOJIOTUIECKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 23
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbLHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CchopMuUpOBaHHOCTh 3HAHUM O MECT€ U POJM OHOJOTMU B CHUCTEME
HAY4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIA/IE POCCUHCKUX W 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BHTHE
Ouosioruy; (yHKIMOHAJIBHOW TPaMOTHOCTU 4YeJlOBeKa MJIsi PeleHHs

JKU3HCHHBIX 3aJ1a4

YMeHHe pacKpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
HOHATHUI: KU3Hb, KJIETKA, OPraHU3M; MeTa00IM3M (OOMEH BELIECTB U
IIpEeBpalCHUE HHEPruH), IOMEOcTa3 (caMOperysiius), ypOBHEBas
OpraHu3alys KUBbIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOLyKIUS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

YMmeHne uznaraTb OMOJOTHYECKUE TEOPUH (KJIETOYHAsl, XPOMOCOMHAs,
MyTanuoHHas), 3akonsl (I. Mengens, T. Moprana, H.J1. BaBunosa) u
yueHUsa (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

JKHMBBIM CUCTCMaM

YMenune BJIaaACTb MCETOJaMMU HAYYHOI'0 TIIO3HAHUA B ouonoruu
(Ha6J'IIOI[CHI/Ie U OIMMCAHUC KXUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
OpraHu3anusa u IIPpOBCACHUC OMOJIOTrHYECKOI0O OKCIICPUMCHTA,
BBIIBHKCHUE THUIIOTE3BI, BBIABJICHUC 3aBUCHUMOCTH MCXKIOY
HUCCIICAYCMBbIMU BCIIMUMHAMU, 00BsCHCHHE IMOJTYYCHHBIX PC3YyJIbTATOB,
HCIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHC

JCJIaTb BBIBOAbI HA OCHOBAHHU ITOJYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIIETOK
NPOKApUOT W JYKApPHOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTHM  TMpPOIECCOB OOMEHa  BEHIECTB U
MpeBpalieHus] dPHEpruu B KIETKe, (OTOCHHTE3a, TMIACTHYECKOTO H
DHEPreTUYecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIINIOAOTBOPCHUA, Pa3MHOXKCHU, UHAUBUAYAJIbHOT'O Pa3sBUTHA

opranusma (OHTOT'€HE3)
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11 KIIACC

Kon
NMPoBepPsieMOro
pe3yjabTarta

VYMeHHe TOpUMEHATh IIOJNyYeHHBIE 3HAHUS UL OOBSICHEHHS
OMOJIOTUYECKUX TPOIECCOB W SBICHHM, IS TPUHITHS TMPAKTHUECKUX
pelIeHHIi B MOBCETHEBHOM KHM3HM B LIEJSIX o0ecrieueHHns 0€301MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYIKAIOLIMX JIFO/ICH, COOIOCHUS HOPM
rPaMOTHOTO TOBEACHUA B  OKPYXaIOIIEH MNPUPOJHON  CpeJe;
MOHUMaHHe HEOOXOIMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OWONOTUM W OMOTEXHOJIOTHH Uil PalOHAIBHOTO

MMpUpPOIAOITIOJIb30BAHUA

YMmenue pemiaTtb 3JIEMCHTAPHBIC T'CHCTHUYCCKUC 3ada4Yd HA MOHO- U
I[I/IFI/I6pI/II[HOC CKp€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTABIIATH
CXEMBI MOHOFI/I6pI/I}1HOFO CKpCHIIMBaHUA JUIA MMpEacCKasaHuAa

HaCJICAOBAaHUA IIPU3HAKOB Y OPTaHHU3MOB

YMeHue BBINOJIHATH JIaOOpaTOpHBIE U IMPAKTUYECKUE padoThl,
cobmogare mpaBwia npu pabore ¢ ydyeOHBIM M J1a0OpPaTOPHBIM

00opyaoBaHuEM

YMeHHe KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIUIO
OMOJIOTMYECKOT0 COJIEepKaHMsl, BKIOYAOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UCTOYHUKOB (CMMU, HayuyHO-NONyJIsipHBIE MaTepHalIbl);
ATHYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUA B OHMOJIOTHH,

MCIUIHEC, OMOTEXHOJIOTUU

YMeHne co31aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001112 GMOJIOrHYeCcKyt0 HH(POPMAIMIO U3 HECKOJIBKUX MCTOUYHHUKOB,

I'paMOTHO HCII0JIb30BATb TTOHATHHHBIN arrapar OHoJ0run

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHEro o01ero 0opa3oBanusi

ChopmupoBaHHOCTh 3HAHUK O MECTe W POJHM OUOJOTHU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJICc POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oononorun; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIIeHUs

JKM3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJACpPXKAHUE OUOJOTHYECKUX TEPMUHOB U

MMOHSATHM: BUJ, HOIYJIAIWA, FCHO(I)OHI[, 9BOJIIOLUA, ABWIKYIIHUC CHUIIbLI



(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BHI000pa30BaHUE, DKOJIOTHYECKHUE (bakTopsl, DKOCHUCTEMA,
Hp OHYL[GHTBI, KOHCYMCHTBI, peI[YI_ICHTBI, Iernmn INUTaHusd,

JKOJIOTMYECKas mupaMuia, OuoreoreHos, omochepa

YMenue uznaratb OMOIOTHYECKUE TEOPUH (SBOMIONMOHHAs Teopus Y.
JlapBuHa,  cHHTeTHYecKass TEOpuUs  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBepiiosa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensTh TpaHUIBl X

IIPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BiaaeTh METOJdaMuU HAay4YHOT'O IIO3HAHUSA B OnoJIOrun
(Ha6J’IIO,I[€HI/I€ U OIIMCAHUEC KXUBBIX CHCTEM, IPOLECCOB H HBHCHHﬁ;
opraHnuzanusa u IMPOBCACHUC OHOJIOTrHYSCKOI0 OKCIICPUMCHTA,
BBIIBMKCHUC THUIIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCKAY
HUCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYUCHHBIX PE3YJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, TGOpI/Iﬁ H 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYYCHHBIX pe?)y.]'[BTaTOB)

VYMmenne BBIACIISITH CYHICCTBCHHLIC IIpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIHUNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICICTBEHHOMN W3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUsA, MPHUCIIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
WU3MEHEHHI B 9KOCUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTeOXMMHYECKUX IIUKJIOB B Onochepe

YMeHue TpUMEHATh IONyYeHHbIE 3HAHUS JUIS  OOBSICHEHHMS
OMOJIOTUYECKHUX TPOIECCOB W SBICHWM, IS TPUHATHS TPAKTHIECKUX
pelIeHni B TOBCEHEBHOW KU3HHU B LIENAX oOecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIUX JII0JIeH, COOII0AEHUST HOPM
rPaMOTHOTO TIOBEJCHUS B  OKpYXKaloUled NPUPOTHOH  cpene;
MTOHUMaHHe HEOOXOIMMOCTH WCTIOJTb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHH JIJTsl pAllMOHATIBHOTO TIPUPOIOTIONH30BAHUS
VYMeHue pemath 3JIeMEHTapHble OMOJIOTMYECKHE 3aJadM, COCTABIATH
CXEMBI IEPEHOCa BEIIECTB U PHEPTUHU B IKOCHUCTEMax (1eTH MUTaHUS)
YMeHHne BBINOJHATH JIADOpAaTOpHBIE M TPaKTUYEeCKue padoThl,
coOmonaTh mOpaBwia Npu pabore c ydyeOHBIM U J1a0OpaTOPHBIM

obopyI0BaHUEM
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YMeHHe KpUTHUYECKH OLEHMBATh MU HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYIHbIC 3HAHUS
U3 pa3inuyuHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUalIbl);
paccMaTpuBaTh rio0anbHble HKOJIOTHUECKUE npo0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

MMO3HIIHAIO

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHbBIE U YCTHBIE COOOLICHMUS,
000011as1 OMOIOTHYECKY0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HUCIIOJIb30BATH MOHATUMHBIN arrapar Oouosoruu



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

34

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorus xak HayKa

buonorus — Hayka o xuBoil mpupoae. Ponp Ouonoruu B (opMHUpOBaHUU

COBpPEMEHHOM Hay4HOI KapTuHbI MUpa. CucTeMa OMOJIOTUYECKUX HAYK

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAOMIOACHHE, HKCIEPUMEHT, OMHCaHUE,
u3MepeHue, Kiaccuukanus, MOJeIMpOoBaHUe, CTaTUCTUYecKas oOpaboTka

JTAHHBIX)
JKuBble cucTEMbI U X OpraHu3aius

XKussie cucremsl (OHMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosnoruu. CBoiicTBa

O6uocucTeM U UX pa3HooOpasue

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISIPHO-T€HETUUECKUN, KIIETOUYHBIMH,

OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OMOoChepHbIit
XHUMHUYECKUHN COCTaB U CTPOEHUE KIIETKH

XHUMHUYECKUM COCTaB KJIETKH. XHMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MHUKPOIJIEMECHTEL. Boz[a U MHHEpAJIbHBIC BCIICCTBA. cI)yHKHI/II/I BOJAbI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKCE. HogmepmaHHe OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3zamenuMble W 3aMEHUMBIE AMUHOKHUCIOTBHL.. AMHMHOKHCIOTHBIA COCTaB.
YPOBHHU CTPYKTYphI OCITKOBOW MOJIEKYINBI (MIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonmorndeckue
GbyHKIIHM OCTTKOB.

®epMeHTHl — Ouosiornyeckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
1eHTp, cyOctparHas crneruduaHocTb. Kodepmentsl. Burtamunbl. Otingus

(bCpMCHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpOB

VYraeBoasl: MOHOCaxapuabl (III0KO3a, pubo3a U J1e30Kcupud03a), Tucaxapusl
(caxapo3a, JaKTo3a) W TONUCaxapuabl (Kpaxmai, TIMKOTeH, IEeJUIII03a).
Bronorndeckne GyHKINU YTIIEBOIOB.

Jluruapl:  TpUTIMUEpUAbl,  crepouabl,  ¢ochomununsl.  ['uapodunbHO-
ruapopoOHbIe cBOicTBa. buonornmueckue ¢yHkuu sunuaoB. CpaBHEHHE

YIii€eBoOa0B, OEJIKOB U JIMIINI0B KaK HCTOYHHUKOB SHECPIrun

Hyxneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucior. Crtpoenne u ¢(ynkmuu JIHK. Ctpoenne m ¢dynkmum PHK. ATO:

CTpoeHHE U (PYHKIIUU
[wuTomorust — Hayka o kietke. Kietounas teopusi. MeToapl H3y4eHus KIETOK

Krnerka xak nenoctHas xuBast cucreMa. OOLIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapyxHasi mMemOpana, monekynsl JIHK kak reHernyeckuii ammapar, cucteMma

cuHTe3a Oelika

Tunbel KIETOK: 3yKapuoThyeckas U nmpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckoil  kimetku. Kierounas crteHka Oaktepuil.  CTpoeHue
AyKapuoOTHUECKOM KieTKU. OCHOBHBIC OTJIMYMS PACTUTEIHLHOM, XKUBOTHOW M

IpUOHOM KIIETKU

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, I[JIMKOKAJIMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ coiicTBa U GpyHkimu. L{utonnasma u eé
opranonsipl. OHOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHAOIJIa3MaTHYeCcKasl CeTb
(BIIC), ammapar ['ombmxu, nu3ocombl. [loryaBTOHOMHBIE OPraHOWABI KIICTKH:
MUTOXOHJPUH, IIacTuAbl. [IpoucxoxkieHne MHUTOXOHJAPUN W TUlacTHI. Buabl
wiactu. HememOpaHHBIE OpraHoOHMIIbI KIETKH: PHUOOCOMBI, KJICTOYHBIA LIEHT,

PCCHUYKHU, KTYTHUKH. cDyHKL{I/II/I OpPraHoOn 0B KJICTKH. Bxirouenus

Snpo — perynsaTopHbiii neHTp kieTkd. CTpoeHue sizpa: siaepHas 000J0dYKa,

KapuoIuiadMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KIICTKC
H(PI?)HGI[@HTGJ’IBHOCTB KIJIICTKH

OOmeH BemiecTB, WM META00JU3M. ACCUMUIIANUA (IUIACTUYECKHA OOMEH) H
JTUCCUMUIISANINASA (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
MeTabonmu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(GHBIA U reTepoTpodHblii. Pomib

(I)CpMCHTOB B OOMEHE BCIICCTB U NPCBPALICHUU SHCPIUU B KIICTKE

dorocunTe3. CBeToBas U TeMHOBasi da3bl porocuHTe3a. Peaknuu dorocunTesa.
D¢ dexktuBHOCTh (hoTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a JUIS JKU3HU Ha 3emie.
Briusaue ycrmoBuii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHHS €r0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEMOCHHTE3UPYIONHEe OaKTepuH. 3HAYCHHUE XEMOCHHTE3a ISt

SKA3HU Ha 3emiie

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BeIIECTB, BBIJCICHUE W
aKKyMYyJIUPDOBaHHE OJHEPrUM B KIETKE. OTambl HIHEPreTHYECKOro oOMeHa.
I'mukonu3. bpoxxenne u ero Buabl. KuciaopomHoe OKHCIIEHHE, WIH KIETOYHOE

nbixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTr0 0OMEHa

Peakuuu matpuunoro cuntesa. ['enernueckas unpopmanus u JIHK. Peanuzanus

TEHEeTHYECKOW WH(POpPMalUU B KJeTKe. | eHeTHYecKHii KOJ M €ro CBOICTBa.
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Tpanckpuniuss — matpuunbli cuHTe3 PHK. Tpancnmamms — OGuocuHTes Oenka.

Koauposanue amunokucior. Pons pubocoMm B buocuHTe3e Oenka

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcrtopust oTkpbiTusi BupycoB (/.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHuidd, >KUBOTHBIX M 4YEJIOBEKa, BBHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHHI
Pa3zMuoxeHMe 1 HTHAUBUAYAIbHOE Pa3BUTHE OPTaHU3MOB

Knerounsnii 1uki, wWiIM S>KU3HEHHBIM LMK KiIeTku. MHTepdasza u muto3.
[Ipoueccel, mporekaromue B uHTepdaze. Permkamus — peakiuss MaTpUIHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIMTUIOUIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMAaTHIBI.
[{utonoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAWUBUAYAIBHOTO Pa3BUTH
OpraHU3MOB.

Henenne kierkn — muto3. Craaun murtos3a. IIpounecchl, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonornueckuii CMBICII MUTO3a

@®opMbl pa3MHOXKEHHMsI OpraHu3MoB: Oecrojoe M mojoBoe. Bunel Oecrnonoro
pa3sMHOXEHHUs: JIeJIeHHEe HaJBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE Pa3sMHOKEHHE. HckyccTBeHHOE

KJIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJI CCIICKINU

[TosoBo€ pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIIONIOrO.
Meiio3. Craguum wmeiioza. Ilpoueccsl, npoucxoisuiMe Ha CTaausX Meio3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuii cmbICi

3HaYEeHUE MEN03a

['ametorenes — mporecc 00pa3oBaHUsI MOJOBBIX KJIETOK y KHMBOTHBIX. [ToioBBIE
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6paSOBaHI/Ie " pa3BUTHUC IOJIOBBIX KIJIETOK —
ramer (CepMaro3ouj, SULEKIeTKa) — ciepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKIIETOK U CIICpMAaTO30UI0B. OHJ'IO,Z[OTBOpCHI/Ie. HapTeHOFCHCS

WunuBunyansHoe  paszButHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. IlocramOpronansHoe pasButhe. Tumsl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HempsiMoe (JIMYMHOuYHOe). BnusiHue
Cpedbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u passutne pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTauu pa3BUTUSA

HaCJIeJICTBeHHOCTI) U USMCHYUBOCTDb OPTraHU3MOB
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[Ipenmet u 3amaun reHeTuku. Mcropust pa3BuTusa reHeTuku. Bxiaa poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. METONbl T'eHETUKU
(rubpuI0IOTHYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKH ).
OCHOBHbIE TEHETHYECKUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIONIb3yeMas B

CXEMax CKpeIIMBaHHUI

3aKOHOMEPHOCTH HACJIEOBaHUs TPH3HAKOB, yCTaHOBIIEHHbIe [. Menaenem.
MonoruOpuaHOe CKpeluMBaHue. 3aKOH €IMHOO00pa3us THOPUIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IHO AOMUHUPOBAHUA. 3akoH pacliCIuICHUA TPU3HAKOB.
I'umote3a unctoThl Tamet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JluruOpuHoe CKpelmuBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreHeTH4YEeCKNEe OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHUSA. AHAIM3UPYIOIICe
cKkpemuBanue.  lcnonp30BaHWE — QHATM3HUPYIOMIETO  CKPEIIMBAHUS U

OIIPECACIICHUS I'CHOTUIIA ocoou

CuerieHHoe HaclieoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
Haclel0OBaHUIO TIeHOB. HapymieHwe cCHEIUIEHMs TE€HOB B pe3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HAcleACTBEHHOCTH. | eHeTnyeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeJeleHHE Mojla. AyTOCOMBI U IIOJIOBBIE
XxpomocoMbl. ['oMorameTHele M rereporameTHble opraHusmsl. HacnenoBanue

IIPHU3HAKOB, COCIINICHHBIX C IIOJIOM

HUsmenunBocTh. Buapl M3MEHUMBOCTH: HEHACJEACTBEHHAs M HaCIICACTBEHHAS.
Ponp cpenpl B HEHAcIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(DHUKAIIMOHHOW W3MEHYMBOCTU. BapuanMoHHBIN psii W BapHalMOHHAS
kpuBasi. Hopma peakunum mnpusHaka. KoignyecTBeHHbIE W KayeCTBEHHBIE

IIPHU3HAKHU U UX HOpMaA pCaKIINH. CpolicTBa MOHH(I)HK&HHOHHOﬁ HU3MCHYUBOCTH

HacnencrBenHasi, WM TE€HOTHIHYECKAs, M3MEHUMBOCTh. KoMOMHAaTHBHAS
W3MEHYMBOCTh. Mei03 M TMOJOBOW TpollecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTanMOHHasT W3MEHYHMBOCTh. Kiaccudukanus MyTarmmii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUUYUHBI MyTaluii. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSATOB B HACIEACTBEHHON n3MenunBoct H.M.

BaswioBa

I'enetnka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOABI T'€HETUKU
YeJI0BEKa: TeHEaJIOTHIECKHUH, OJIM3HETIOBBIH, UTOTCHETUYECKHU,
OMOXMMHUYECKUH, MOJEKyIsIpHO-reHeTHYeckuid. CoBpeMeHHOe OmpeeieHHe
TEHOTHIIA: TIOJJTHOT€HOMHOE CEKBEHHPOBAaHUE, TeHOTUIIMPOBAHUE, B TOM YHCIE C
nomoteto [I[P-ananuza. HacnenctBeHHble 3a0oseBaHUs YellOBEKa: I'€HHBIE
00s1€e3HU, 0OJIE3HU C HACJIEACTBEHHOW MPEapaclooKEHHOCThIO, XPOMOCOMHBIE

6omne3nn. ComaTWyeckue W TEHEpAaTUBHBIE MyTanuu. [IpHHIMIBI 310pOBOTO
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oOpaza KW3HHM, AMATHOCTUKH, TPO(PWIAKTUKA U JICYECHUS TEHETHYECKHUX
0ose3Helt. MeanKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHNE. 3HAYCHUE MEIUIIMHCKON

TeHETHUKH B MPEAOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHMI YeIIOBEKA
Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUI

Cenexkuusi Kak Hayka U TpolecC. 3apOKJIEHUE CEJNEKLHUU U JIOMECTHKAIUS.
VYuenue H.M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHHuil. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX. CopT,
II0poOJa, TaMM

CoBpeMeHHbIE METOJbl CeIeKIUU. MacCcoBblii U HWHIAUBUAYaJIbHBIH OTOOpPHI B
CEJIEKIIMM PACTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bim3koponacTBeHHOE
cKkpeuBaHue — HMHOpuAMHr. Yuctasg nuuus. CKpeliMBaHUE YHCTHIX JUHHM.
I'erepo3uc, nnu rubpuaHas cuia. HepoacTBeHHOe cKpeliuBaHUe — ayTOPUAMHI.
Otnanénnas rulpunmszauus U e€ ycnexu. VICKyCcCTBEHHBIM MyTareHes u
IIOJIyYEHUE IIOJIMILIOUAOB. JIOCTMIKEHMS CEJeKLUMU pPAcTEHUM, >KUBOTHBIX U

MHUKPOOPTaHHU3MOB

buorexnosnoruss kak oTpacib MPOU3BOACTBA. ['e€HHAs WHXKEHEpUs. Tallbl
co3manus pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. KuetouHas
umwxkeHepus.  Knerouynele  KyJbTypbl. MHKPOKIOHAJIBLHOE  Pa3MHOKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOAYKTHBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpPTraHu3MOB. DKOJOTHYECKHEe M 3THdeckue mnpodiembl. MO — renermuecku

MOI[I/I(bI/II_II/IPOBaHHBIC OpraHu3Mbl

11 KIIACC

Kon

1.1

IIpoBepsieMblii JJIEMEHT COePKAHUSA

DBONIOIMOHHAs OMOJIOT s

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBunerenbctBa  3BoJoUMU.  [lanmeoHToNOrMYecKue:  MOCIEI0BATEIBHOCTh
IIOABJICHUS BHJOB B MMaJICOHTOJIOTHYECKOI JICTOIMUCH, TCPCXOAHLBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo u pasznuune GayH U (GIop MaTepUKOB U
OCTPOBOB. DOMOPHOJIOTUYECKUE: CXOJICTBA U Pa3IndMsl SMOPUOHOB pa3HbIX BUIOB
M03BOHOYHBIX. CpaBHUTETHHO-aHATOMHYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIE,
pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKUX IMyTel y Bcex

OpraHu3MoOB
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OpomounonHass teopusa Y.  [apsuna. [Ipenmocbuiku  BO3ZHUKHOBEHUS
TapBUHU3Ma. JIBHXKYIIME CHJIBI SBOJIIOLMU BUIOB 1O /[lapBuHy (M30BITOUHOE
pa3MHOXKEHUE MPH OTPaHUYEHHOCTH PECYpPCOB, HEONpeAeNEHHasT U3MEHYMBOCTb,

60pb0Oa 3a CcyIlecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunretnueckast Teopust osBomouuu (CTD) U OCHOBHBIE €€ TOJOKEHUS.

MuxposBomtonus. [Tonynsinus kak eiMHUIA BUAA U YBOTIOLIMHI

JBuwxyme cuibl ((akTopbl) HBOJIIOLMU BUAOB B Ipupoae. MyTalmOHHbBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiiMoHHBIE BOJHBI U Jpend
reHoB. M3omsamus u murpanus. EctecTBeHHBIN 0TOOp — Hampapistonmii (paktop
3BOTIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yibTar 3Bosonuu. [Ipumepsl
PUCIIOCOOIEHUHN Y OpraHu3MoB. ApoMOp(O3bl U UANOATANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OCHOBHbIE (JOPMBI BU1000pa30BaHMUS:

reorpaduieckoe, KOJIOrHIecKoe

MaKpOBBOJ'IIOI_II/IH. (DOpMI)I OBOJIFOIINHA: (bI/IJ'IeTI/ILIeCKaH, JUBCPIrCHTHAasd,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BoIOLINN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJIe

JloHayuyHble MpEACTABICHUS O 3apOKICHUM >KU3HU. HaydHble TIuIoTessl
BO3HUKHOBEHUS JKM3HU Ha 3emiie: abHOreHe3 M NaHcrnepMus. XHUMHUYecKas
3BOJIIOLIMS. ODKCIEPUMEHTAIIBHOE IOATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
Havanbhble sTansl Ouonornuyeckoil spomonuu. ['mnoresa PHK-mupa. IlepBoie

KJICTKHU U UX 3BOJIOI KA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

Pa3Butue xu3Hu Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [lameosoiickass 3pa u €€ Tepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKHM, JE€BOHCKHM, KaMEHHOYTOJIbHBIM, IEPMCKHI.
Me3so30¥ickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas 2pa u €€ mnepuoAbl: NAJICOreHOBBIM,  HEOTCHOBBIH,
AHTPONOTEHOBBIM. XapaKTEpUCTHKA KJIMMaTa M TEOJOTHYECKUX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApOoMOP(O3bI y
pacTeHud W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpPraHHU3MOB

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHue -HBOMOLUMUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB

DOBoNIOIMS 4YejIoBEeKa. AHTPOIOJIOTHUA Kak Hayka. PazBuTue mpeincTaBiIeHHH O

IMPOUCXOXKIACHUNU YCIIOBCKA. MCTOI[BI HU3Y4YCHUA QaHTPOIIOTCHE3A. CXOI[CTBa n
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4.1

4.2

pa3nyusi YeIoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YeTIOBEKa.
JBwxyume cuibl (GpakTopbl) aHTpororenesa. HacnencTBeHHass HN3MEHUYUBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, H3TOTOBIICHHUE OPYIUNA

TPY/a, MBILJICHUE, PEYb

OcCHOBHBIE CTaIUM W BETBH JBOJIOLUU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenslii, YemoBek mnpsMoxondmumi, YenoBek HeaHAEpTAIbCcKuM, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMSA, 00JACcTb

pacnpocTpaHeHHsl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUs

Yenoseueckue pacbl. OCHOBHBbIE OOJIBIIME pachl: €BpOIEOMIHAs (€BpazuiicKas),
HErpo-aBCTPaJIOUAHAS (3KBaTOpHaNIbHAS), MOHT'0JIOMIHAsI (a3uarcko-
amepukaHckas). YepTbl MpUCcocoOIEHHOCTH MPEICTaBUTENIEH YETIOBEUECKUX pac

K YCJIOBUSIM cyliecTBoBaHus. EAMHCTBO uenoBeveckux pac. Kpuruka pacuzma
OpranusMsbl 1 OKpyXKaromias cpeaa

Okosiorusi Kak Hayka. 3aJjaud M pasfelibl 3KOJOrMH. MeToJbl 3KOJIOrMYECKUX
UCCIIEI0BaHUN. DKoJorndeckoe MuUpoBo33penue. Cpenbl 0OUTaHKs OpPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyIIHAs, IIOYBCHHAsA, BHYTPUOPTraHU3MEHHAA

Okonoruueckne  (axtopel. Knaccudukamus — dKoIOrHYecKUX  (PakTOpoB:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHbIE. JleficTBHE HSKOIOrMYEcKUX

(hakTOpOB Ha OPraHU3MBbI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. POTONEpPUOAU3M.
[IpucnocoOnenuss OpraHu3sMOB K  JEMCTBUIO  aOMOTHYECKUX  (hAKTOPOB.

buonornueckue puTmsl

buotnueckue daxTopbl. Bumbl OHOTHYECKHUX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, TMAapa3sUTHU3M, MYTyalu3M, KOMMEHCAIu3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HaYeHHE  OHOTHYECKUX

B3aMMOJICHCTBUI JIJIsl CYIIIECTBOBAHHUSI OPTAHU3MOB B IPUPOIHBIX COOOIIECTBAX
DKOJIOTHYECKHE  XapaKTepUCTUKH  momynsauud. OCHOBHBIE — TOKa3aTenu
MOMYJIAIMKA: YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JJuHaMuka 9iCIeHHOCTH TOMYJISIIUY U €€ peryJssius

CooOmiecTBa U HKOJIOTMYECKHUE CUCTEMBI

CooOmiectBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mwimeBas). Bumbl-momuHanTbl. CBS3W B

OHolLIEHO3E

Dkojoruueckue cucreMbl (d9kocuctembl). [loHsiTue 00 okocucremMe U
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ouoreorneHo3e. DOYHKIMOHAIFHBIE KOMITIOHEHTHI JKOCHCTEMBI: TPOJYIICHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B 3KOCUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU OKOCHUCTEMBI. [luIeBble 1eMd W CETH.
OcHOBHBIE TIOKAQ3aTEH SKOCUCTEMBI: OMoOMacca, MPOAYKIHS. DKOJIOTUYECKUE
MUPaMUIbl: TPOAYKIMH, YHUCIECHHOCTH, OuoMacchl. CBOICTBa 3KOCHCTEM:

YCTOMUYMBOCTb, CAMOPETYJIsIIus, pa3Butue. CyKieccus

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WU
LIUPOKOJINCTBEHHOTO JIEca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (aktop ycroiumBocTH dkocucteM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

Yuenne B.M. Bepnaackoro o Ouocdepe. ['panuiisl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo u ero gynkuuu. OcobeHHOCTH Ouocdepbl Kak
ri100anpHOM 3KOcHCTeMbl. JIMHAMHYeCKOe paBHOBECHME U oOpaTHasi CBs3b B
o6uochepe. KpyroBoporsl BemecTB M OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepopa, azora). 3o0HaIbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITN

YenoBeuectBo B Omocdepe 3emin. AHTPOINOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanbHBIC YKOJIOTHYECKHUE TPOOIEMBI.
OcHOBa  paIMOHAJILHOTO  YIPABJICHUS TMPUPOJHBIMU pecypcaMH U HX

HCIIOJIb30BaHUC. ,HOCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IIpUpoabl



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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