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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mpOrpaMMbl TO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEJICIICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«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 (DYHKIIMH IPOTPAMMBI TI0 OHOJIOTHH 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, pacmpeleleHne 1o pa3aelaM W TeMmaw,
PEKOMEHYEMYIO TTOCIIEIOBATEILHOCTh M3YUEHUSI YU4EOHOT0 MaTepHaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTUKA 0Opa30BaTEIHLHOTO
IIpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMUXCs.

B nmnporpaMmvMe 1o OuONOTMHM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUS 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 MBIIUICHHS, 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 MPOTEKAIOIINX 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 mpeaMera «buoJIOTHS» TMPOIUKTOBAHO HEOOXOIUMOCTBIO 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.

buonoruss Ha ypoBHE cpemHero o6Omero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
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 3HaYeHHEe OMOJIOTHS UMEET TaK)Ke VIS PEIICHUS BOCITIMTATCIILHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHus,  COIMAIM3ALNN
oOy4aromuxcs. M3ydenne 6uonmoruu obecriednBaeT yCiaoBHs it (HOPMHUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKOW KYJIbTYpBI, CIIOCOOCTBYET HMHTETPAIlMM OWOJOTHYCCKUX 3HAHUH 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
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHus, MPEACTaBICHHOr0 B Iporpamme I
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
dbopmupoBanusa OO0IIEH KyJIbTYpbI, OMPECISAIONME aJeKBaTHOE TIOBEJCHHE
YeJIoOBeKa B OKpY’KaroIeld MPUPOTHON cpene, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco0oe MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITy’KaT OCHOBOH JIsi (hopMUpoBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJOrNYECKOro 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJACpX)aHUSA YYEeOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 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 Ouosormdeckas cucrema», «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 —
OBJIajicHUE  OOy4YalolUMHUCS  3HAHUSIMH 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.

JocTmxenue 1eiau u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a30BOM
ypOBHE 00€CTIeUMBAETCSI PEIICHUEM CIIEAYIONINX 3aa4:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAaHUH O OWOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIIMX OCHOBOMU
JUist OPMHUPOBAHUSL TPEACTABICHUN O €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 OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaIbHBIX H
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 3HAHUW B TPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOMIOICHUS] ITUYECKUX
HOPM P OPOBEACHUU OMOJIOTUYECKUX UCCIIEIOBAHUM;

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/ICTBUM CBOEH JESATEILHOCTH 1O OTHOIIECHUIO K OKPY’KaroIIeh cpere,
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 MpeaMEeTHOM 00macTn « ECTeCTBEeHHO-HAYUYHBIE PEIMETHI.



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).

COJEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buosnorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiocoueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouomormu B (GOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
Cucrema OGMOJIOTMYECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOW IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpEHHe, KIacCU(pUKaLMs, MOJEIUPOBAHME, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JdeMoHcTpanum:

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

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHuE pa3IWYHBIX METOJOB MpPH
U3YYEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEMBbI U X OPTraHU3AIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MPEIMET u3yueHus ouosnoruu. OTinune
JKUBBIX CUCTEM OT HEOPTAHUYECKOU MTPUPOBI.

CBoticTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnoCcepHBI.

JdeMoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHHU3alNU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojekyibsl JTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOCHHE KJICTKH.

XHAMHUYECKHM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTBI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMK BOABI WU MHHEPAIbHBIX BellecTB B kieTke. [lognepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHure O€aKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJKOB.
He3aMeHnMBle M 3aMEHMMBIE AMUHOKHCIOTBI. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU



CTPYKTYphl ~O€NKOBOM MOJEKyJbl (TlepBUYHAs, BTOpPUYHAs, TPETHUYHAS H
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonorunueckue
GbyHKUHUU OENKOB.

depmenTel — Owuonormdeckne Katanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTtsl. Butamusbl.
OTnuynst pepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuibel  (caxaposa, JaKTo3a) M ToJiMcaxapuibl  (Kpaxmaj, TJIUKOTEH,
LEJUTI0I103a). bruonornyeckue GyHKIMH YIIIEBOIOB.

Jlunuael:  Tpurmunepunbl, Qochomunuasl, crepouasl. [ uapodUIBHO-
ruapodoOHble  cBoiicTBa. buonormdyeckue ¢yHkuumu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCJIKOB U JIMIHI0B KaK HCTOUHUKOB YHEPTUU.

HyxnennoBeie kucnorsl: JHK u PHK. Hykneotuasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JTHK. Crpoenue n pynknuu PHK.
Buner PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o kieTke. KiletouHas Teopust — mpuMep B3aUMOIEUCTBHUS
uaeil 1 pakToB B HAYYHOM MMO3HAaHUU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka xak menoctHas »xuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHyTas HapykHas memOpana, moJyekyisl JIHK kak renernueckuii ammapar,
cUcTeMa CUHTe3a Oerka.

Tunel KJIETOK: »yKapHOTUYeCKass MW mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsl TpoKapuoTHdyeckol kieTku. Knerounas creHka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
bynkuuu. [Tnazmaruueckas memOpana, e€ cBorictBa u Qpynkiuu. [lutomnnasma u eé
opraHouibl. OgHomeMOpanHble opraHoubl kiuetku: JIIC, anmmapart Tonbrxw,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHAPHH, IUIACTHBI.
[IpoucxoxeHne MUTOXOHIpUM W Tmactud. Bunbl mnactun. HememOpaHHbie
OpPraHoOu/bl KJIETKH: PUOOCOMBI, KJIETOYHBIH UEHTP, LEHTPUOJHU, PECHUYKH,
KryTUKU. OyHKIIMKA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue snpa: siaepHas o00J0YKa,
KapHOIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

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

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM IPUPOJIE».



Tabmuupbr u cxembl: «llepuogndeckas TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHure MOJIEKYJIbl BOJIbI», «buocunTes 0enka», « CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTpoeHue mosnekyJibl
AT®», «CtpoeHue 3yKapHOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHne paCTUTENBHOM KIETKW», «CTpoeHue IPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sizipa KICTKN», « Y TIeBOAbD, «JIUHUabD.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyJIOBaHWE I IPOBEICHUS
HaOIIOJICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpOIpenapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UITU KaTajaasbl)y.

JlaGoparopuass pabora No 2. «M3ydyeHue CTpPOCHHS KIETOK paCTCHHI,
YKUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOINpEenaparax U Ux
OIIMCAHUE.

Tema 4. ’KuzHeaeaTeJbHOCTDL KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALMS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUU B IMOHUMAaHUU
MeTaboIu3Ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U retepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®dorocunTe3. CperoBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh HOTOCHHTE3a. 3HAYCHUE (HOTOCHUHTE3A IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpenpl Ha (OTOCHHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XeMOCUHTE3Upyole 0akTepuu. 3HaueHHUe XEeMOCHHTEe3a st
JKW3HU Ha 3eMJIE.

DOHepreTuyeckuii oOMEH B KJeTKe. PaciiierieHne BelecTB, BbIACICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknium wmatpuuHoro cuHTte3a. ['eHermueckas wHbpopmarus u JIHK.
Peanuzanus renernueckol wHGOpPMAIMU B KIETKE. ['@HETHMYECKHUH KO U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsuusa — 6uocunrtes
oenka. Otanbl TpaHcusuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.



Hexknerounsie ¢popMbl ku3HU — BUpYChl. McTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOGHHOCTHM CTPOEGHHUS M SKM3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BIY) — Bo3Oymutens CIIN/a.
OOpatHass ~ TpaHCKpUIIIIMSA, peBepraza W uHTerpasa.  lIpodwunaktuka
pacmpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHcTpanum:

[Toptpetsl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunel nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«HepreTudeckuii oOMmen», «Ximopormracty, «Potocunresy, «Crpoenue JIHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupyco», «baktepunodarn», «Ctpoenue u xu3HeHHbINH 1uki Bupyca CIIN/da,
oaxTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmMkanun «Yasoenue JIHK u Tpanckpunus»,
«burocunres 6enkay», « CTpoeHue KIeTKN», MoJielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mpotekaromue B HHTep(daze. Pemnukamus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL.
JIumionHeIi W TAluIOWIHBIA  XpPOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIUMBHAYaJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

[enenne knetkn — muto3. Ctaguu mutosa. [Ipoueccel, npoucxoasume Ha
Pa3HBIX CTAaIUSIX MUTO3a. BHOJIOrMYECKUA CMBICI MUTO3A.

[Tporpammupyemast rubesb KIETKH — aromnTo3.

®opMbI pa3sMHOKEHHSI OPTAaHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOXXEHUA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- UM MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KJIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meito3. Craguun wmeiiosza. IIpoiiecchl, MpOUCXOAIINEe HA CTAAUSAX MEHo3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMBICT H
3HAYECHUE MEN03a.

['amerorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u]l, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepMaTo30uaoB. OmIog0TBOpPEHUE.
[TapTrenorenes.



WnnuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TPSAMOE, HEmpsMoe (IMYMHOYHOE). BrmsiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHS.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHWi», «BereraTtuBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHUE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe n HenpsiMoe pa3BUTHE», «['amMeToreHe3 y MIEKONUTAIOIUX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOII, MUKPOIIPENapaThl «CrnepMaTo30uabl
MJICKOTIUTAIOLIETO», «SHIEeKIeTKa MieKonuTarnero», «Kapuokuies B KIETKax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIuIMKanuusa «/leleHue KIEeTKn», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEINApaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTUKd. VicTopus pa3BUTHSA T€HETUKU. Posib iuTomoruu
U HSMOPHOJIOTUU B CTAHOBJICHUM TEHETUKHU. BKiIag poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPUIOIOrMYECKUM,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHS. [ eHeTu4ecKas CHMBOJIMKA, UCIOJIb3yEeMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHenem.
MonorubpugHoe CckpenmBaHue. 3akoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokoyieHus. IIpaBuno goMuHMpOBaHMS. 3aKOH pACHICIUVIEHUS TPHU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHerndeckne  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUSI.
Ananu3upymolee ckpenuBanue. Fcrnoap30Banne aHaIM3UPYIOUIEr0 CKPENMBAHUS
JUTSI OTIPECIICHHSI TEHOTHUIIA OCOOM.



CuennenHoe HacneioBaHwe mpuszHakoB. Pabora T. Moprana 1o
CUEIJIEHHOMY HacJeJOBaHHUIO TeHOB. HapyllleHue cuerieHus reHOB B pe3yJsibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAas TEOPHS HACIIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eneTnka mosia. XpoMOCOMHOE ONIPENEIICHUE 1O0JIA. AYTOCOMBI M IIOJIOBBIE
XpoMocoMBl. ['omorametrnesle M rereporaMeTHele OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHibl HK3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAIMOHHON N3MEHUYUBOCTU. BapranoHHbIN psifi U BapyualliOHHAsT KpUBasl.
Hopma peakumm npusHaka. KoMuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK M HX
HOpMa peakinu. CBoiCTBA MOAU(PUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATMBHOU
W3MEHYHUBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuuuHbl MyTanuid. MyTareHHbie (pakTopsbl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HacliecTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BresanepHast HacneACTBEHHOCTh U U3MEHYHUBOCTD.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKa: T€HEeaJIOTHYECKUM, OJTM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXMMUYECKHUH,
MOJIEKYISIPHO-T€HETUUECKUA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MIOJJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11{P-anamm3a. HacmencTtBenHble 3a00jeBaHUS dYelOBEKAa: TICHHBIC OOJIC3HH,
00JIe3HH C HACJEACTBEHHOW MPEIPacloiOKeHHOCThIO, XPOMOCOMHBIE OO0JIC3HHU.
CoMarnueckne M reHepaTuBHble MyTauuu. CTBOJNOBBIE KJIETKH. [IpuHIUIIBI
310pOBOTr0 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE MEIUIIMHCKOMN
TEHETUKU B MPETOTBPAICHUU U JICYEHUN F€HETUUECKUX 3a00JIeBaHUM UeloBeKa.

JlemoHcTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHWE UM €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpenuBaHUEY,
«llutonornyeckue  OCHOBBI ~ JUTHOPHIHOTO  CKpemuBaHus»,  «Mehos3y,
«B3aumoneicTBue aJUIeNbHBIX TE€HOB», «l'eHeTudyeckue KapThl pacTCHUM,
JKUBOTHBIX W 4eJOoBeKay», «['eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBaHUs,
CUCIUICHHOTO ¢ mnoyioMm», «KapuoTunsl yenmoBeka © KUBOTHBIX», «Buubl



W3MEHUYUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», «MyTallmoOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmiukauud «MOHOTHOPUIAHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MUKporpemnapatr «Jlpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCeBHOM.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 5. «V3yueHue pe3yjabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOTMpPENapaTaxy.

JlaGoparopnas padora Ne 6. «3yyenne MoauUKaIIMOHHON H3MEHUUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOI».

JlabopatopHas pabora Ne 7. «AHanu3 MyTanui y Ipo30Quiibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3aPOKIAECHUE CEIEKIUU U JOMECTUKALM.
VYuenue H. UW. BaBunoBa 0 1EHTpaX NOPOUCXOXKIACHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHHi. LIeHTpbl NMpOHCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHUE YUCTHIX JIMHUM.
['erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWe — ayTOPUIMHT.
Otnanénnas rtulpuamzanus W e€ ycnexu. VCKycCTBEHHBI MyTareHe3 H
MOJIyYEHUE TOJIMILUIOUJIOB. JIOCTMIKEHHSI CENEKIMU pAaCTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kKak OTpaciab MPOU3BOACTBA. ['€HHAsd HMHKXEHEpHUs. ITambl
co3nanus pexomOuHantHOoM JIHK wu Tpancrennsix opranusamoB. Kierounas
nHxeHepus. Kiietounsle KyJbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHUE PACTEHUM.
KionupoBaHre BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkojornyeckue W dtudyeckue  npobmembl. MO  —  reHermyecku
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTtenuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «Padoter akagemuka M. ®@. liBaHoBay,



«[Honmumnoungus», «OO0bekThl OuoTexHONOTUMY, «KieTouHble KyJIbTypel H
KJIOHUPOBaHHE», «KOHCTpynpoBaHue U IEPEHOC F'€HOB, XPOMOCOMY.

O6opynoBaHue: MyJIsKH JI0OJ0B U KOPHEIJIO0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CenbCKOX03SIIICTBEHHbIE PACTEHUS.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOJbl U JOCTHKEHHS CEJIEKIHH PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHILUIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. DBosrOoNMOHHAsI OMOJIOTHS.

[IpennoceiIku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJOruu. BiusiHuEe 3>BOJIOLMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BOMOLMU. [lameoHTOIOrMYECKHE: MOCIIEN0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOHbIe (OPMBI.
buoreorpadpuyeckue: cxo1cTBO U paznuuue payH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3iIUuMsl SMOPHOHOB PpAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENBHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTHYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OomtonmonHass teopuss Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
JapBUHU3MA. J[BMKyILIME CHJIbI 3BONIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEIEIEHHAsT U3MEHYUBOCTD,
O0opn0a 3a CyIecTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boitouu (CTD) u e€ OCHOBHBIE MOJ0KEHHUS.

MukpoaBomonus. [lomynsnus kak eIMHUIA BUIA U SBOJIOLUH.

JBmwxyuue cuiibl ((akTOpbl) 3BOJIOLNMHA BUAOB B MpUpoAe. MyTallMOHHBIHI
Opolecc M KOMOMHATHBHas M3MEHYMBOCTH. [lOmyNsiliMOHHBIE BOJHBI U Jpeid
re’oB. M3ossanus 1 Murpamus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil @akrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0neHHOCTh OpPraHU3MOB KakK pe3ysabTaT 3BOMIONUH. [lpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl M HAMOATANITAIIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.



MaxkpoosBomonusi. DopMbl  IBOMIONHUM:  (QUIETHYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHasl, napasuiesnbHas. HeoOpaTuMocTh 3BOTIOIUY.

[TpoucxoxieHre OT HecleuuaaTu3upoBaHHbIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs padaiusl.

JlemoHcTpanum:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepios.

Tabnuupl u cxemsl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «®Dopmbl  OOprOBI  3a
cyliecTBoBaHue», «EctecTBeHHbId 0TOOP», «MHOrooOpasue COpTOB pacTECHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy,  «MyTtammonHas

U3MEHUYUBOCTE», «ApoMopdo3b», «Unumoamanraumm», «OO0mas aereHepanusy,
«/IBmwxymue cunbl sBomonuny, «Kaprta-cxema wapuipyta nyrtemectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucrnocoOI€HHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUT00OPA30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HaOOp IUIO0OB U CeMsH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOZENb «OCHOBHBIE HAaIPaBJICHUS 3BOJIIOLUNY, OOBEMHAsA MOJEIb
«CTpoeHune ToJI0BHOIO MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoOJUIeKIUsA «DOPMBI COXPAHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWi», Mojnenb ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burue
JATYLWIKW», MUKponpenapaT «/lpo3zodpuna» (HopMa, myTtauuu (OpMbI KPbUILEB U
OKpacCKH Tela).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnast padora Ne 1. «CpaBHeHHE BHUAOB MO MOPQPOIOTUYECKOMY
KPUTEPUIOY.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emie.

JloHayuyHble Tpe/ICTaBICHUS O 3apOKJIEHUU >KU3HU. HayuHble rumortesbt
BO3HMKHOBEHHUSl >KM3HM Ha 3emuie: a0uoreHe3 M mnaHcnepmus. XHUMHUYecKas
ABOMIIOIMS. AOHUOTEHHBI CHUHTE3 OpPraHMYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
DKCIepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3BoIOIMU. HayanbHble ATarbl
ouonornyeckoit aBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX HBOJIOLMS.
dopMHUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



Pa3Butre xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. [laneo3oiickas spa u e€ mNepuoabl: KEeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa u €€ neproIbl: TPHACOBBIM, IOPCKUM, MEJIOBOM.

KaiiHo30iickass 3pa W €€ mNepuoAbl: MAJICOTCHOBBIM, HEOrE€HOBBIN,
AHTPOITOI€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJIOTMYECKUX IpolueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLMM PACTUTEIBLHOTO M KWBOTHOrO MHpa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [losiBNIEHME, paClIBET U BEIMUPAHUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHUYECKOro MHUpa KakK OTpaKeHHe »3BOJOIUU. OCHOBHbIE
CUCTEMATHYECKUE IPYMIbl OPTAHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butre npeacTaBiICHUN O
MIPOUCXOKICHUHM 4YesoBeKa. Meroasl u3ydeHus anTponoreHesa. (CxonacrBa u
pa3nyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHUE YEIIOBEKA.

JIBmoKymme  CHIIbI (akxTopsl) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTeCTBEHHBIH o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
M3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAJINA U BETBU JBOJIIOIIUM YEJIOBEKA: ABCTPAIONMUTEKH, UenoBek
yMmenelii, YenoBek mnpsamoxomamui, YenoBek Heanaepranbckuid, Yenosek
pasyMHbIii. Haxoaku HCKOmMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHHUSA, 00JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUS.

UYenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpasmiickasi),  Herpo-aBCTpalioujHas  (9KBAaTOpuaibHas),  MOHTOJOHJAHAsS
(a3maTcko-amepukaHckas).  YepTel  MPUCIOCOOJICHHOCTH  MPEJCTaBUTENECH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EIMHCTBO 4eI0OBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, ['. FOpu, Y.
JlapBuH.

Tabmuuel 1 cxembl: «Bo3uukHoBenue ConHeyHOM cucTeMbl», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KieTka», <OKMBOTHas  KIETKay,
«ITpokapuornueckass kieTka», «COBpEeMEHHass CHCTEMA OPTAHUYECKOTO MHPA,
«CpaBHEHUE AHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKAa U YETOBEKOOOPa3HBIX
00e3psH», «OCHOBHbBIE MeCTa MAJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJloBeKay, «llpeBHenmmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE IO, «HeT0BEYECKHUE PACHD.

O6opynoBanue:  Mmymsku — «[lpoucxoxaenne — 4venoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIICNKUA WU
U300pKEHUS KaMEHHBIX OpYJuN TEpBOOBITHOTO YeJoBeKa (KaMHH-YOMIEPHI,



pyomma, ckpebiia), TEOXPOHOJOTHYECKas TaOiuIa, KOUICKIUsS «DopMbl
COXPAHHOCTU UCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

[TpakTuueckas padora Ne 1. «3ydenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKcKypcus «IBOJIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIW WK KpaeBeTUECKUN My3€ei).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTUS KaK HayKa. 3aJa4¥ ¥ pa3Aeiibl SKOJIOTMU. MeETOIbI KOJIOTMYECKUX
UCCJIEI0BAaHNI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Knaccuduxanus skonoruueckux (akToposB:
abMoTUYEeCKHe, OMOTHYECKHME U AaHTPOIOreHHblE. JlefCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTOphl: CBET, TEMIEPATypa, BIKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTUYECKHX  (DAaKTOpOB.
buosornueckne puTMBl.

buotnueckue (akTOpBHL. Bunsl OMOTUYECKUX  B3aUMOJCICTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHEe OUMOTHUYECKUX B3aUMOJEHCTBUNA [UJI CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKM nomyiasuuud. OCHOBHBIE IOKAa3aTENH
NOMYJISILMN: YHCIEHHOCTb, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka YyucI€HHOCTU MOMYJISIUU U €€ PEryJIALus.

JdeMoHcTpanum:

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

Tabnuipl u cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpenbl 0OUTaHUS
opranusMoBy», «®Potonepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJIsuU UHPY30puu-Ty henbku», «llumessie nenmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdosiorudeckrie 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

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

[Tpaktuueckas padota Ne 2. «Ilocyér NiIOTHOCTH NOMYJSUMNA Pa3HbIX BUOB
PaCTEHHUID.

Tema 4. Coo01recTBa H IKOJOrH4eCKHe CHCTEMBI.



CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muieBasi). Bunbl-nomunantel. CBsi3u B
OHOoLIEHO3E.

Okosiornyeckue cucteMbl (3kocuctembl). l[lonsitue 00 »skocucreme u
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHU HKOCUCTEMBI. [luilieBble 1€MW W CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nupamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTB, CAMOPEryJIALHus, pa3BuThe. CyKueccus.

[TpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOocHCTEMa XBOMHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHBIE  3KOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasnoobpaszue kak QakTop ycroilunBocTH 3KocucteM. CoxpaHEeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipi, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QpyHkuuu. OcobeHHOocTH Ouochepbl Kak
JI00aNbHONM 3KOCHCTEMBI. J[MHaMHuecKoe paBHOBECHME U OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXMMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBO B Onmochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['moGanbHBIC YKOIOTHYECKUE TTPOOIEMEL.

CocyuiecTBoBaHuE IIPUPOBI 151 YeJI0BEUYECTBA. CoxpaHeHnue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUS] TMPUPOJHBIMU pecypcaMu U HX HCIHOoJIb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabnuubl u cxemsl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpupoaubie cooOmiectBay, «llemu nuTaHus», «IKOJOTHUECKAss MUpPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS HA Ipupody», «BaxueWmmne HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BoA», «[louBa — BaxkHeiIIasi cocTaBisiomas
ounocheppr», «PakTopsl Aerpaganuu nousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
pPaIuoaKTUBHOTO 3arpsisHeHust Ouocdeps», «OOmEas crpykrypa Ouochepb»,



«PacnpocTpanenne xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoOIe».

O6opynoBaHue: MoJielb-anmukanus «TunuuHele OUOLIEHO3bI», TepOapuii
«PacturenbHble cOOOIIECTBAY, KOMLIEKIUH «bHOLIEHO3Y, «Bpeaurenu BaxHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM 3KOJIOTMYECKHM TPYIIIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickori ®denepanuu, n300pakeHUs] OXPaHSIEMBIX BHJIOB
pAacCTEHUM U )KUBOTHBIX.

INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHHUSI  OOydYaloIMMHUCS TporpaMM CpeaHero oOmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS mpeaMmera «buosiorus»
BBIJICJICHBI CIEAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYarOIMMUC POCCHHCKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOONPEACIICHUIO, HaJuyue MOTHBAIIMM K OOydYeHHIO OHOJIOTHH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE
KITFOUECBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJHMIIMN Pa3BUTHS OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMHU, NPHUCYIIMMHU CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAJIW4YME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTh 11€JIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIMOKYJIBTYPHBIMHU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBOKCHHS K 3aKOHY U MPABOIOPSIKY, YETOBEKY TpyJa U CTapIiIeMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPAAUIIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae U
OKpYXKarolIen cpee.



JIMYHOCTHBIE pe3yibTaTbl OCBOEHHUS YyuyeOHoro mpenmera «buonorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0OYYAIOIINXCSI PYKOBOCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTalWi, T[O3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCHICKOIO OOIIECTBA, PACHIMPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLECCE Pealu3ald OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEJIbHOMN JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OpMHUPOBAHHOCTh T'PAKIAHCKON MO3ULKUN 00YUaIOIIErocsl KaKk akTUBHOIO U
OTBETCTBEHHOTO YJIE€HA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa W IIPaBONOPSAKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU yYE€OHBIX M MO3HABATENBHBIX 3a/1a4, BBIIOJHEHUU
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTHUBHOTO
B3aUMOJICUCTBHUS JIFOJIEH C PA3HBIMHU YOESKICHUSIMH, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3aJa4, YBaXKUTEIBHOIO
OTHOUIEHUS K MHEHHUIO ONIOHEHTOB MpU OOCYXIECHHH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJCPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOHU UJICHTUYHOCTH,
NaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIEpPEN
PonuHoy, ropmoctm 3a CBOM Kpau, CBOKO PoauHy, CBOW S3BIK WU KYJIBTYPY,
IIPOLIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K MPUPOTHOMY HACJIEAMIO U MaMSATHUKAM MPUPOLBI,
JNOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKHUX YYEHBIX B CTAaHOBJIEHHUE H
pa3BuTHE OWOJOTWH, TOHWMAaHUS 3HAYCHHUS OWOJOTMU B TIO3HAHWHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujeitHas yOexJEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO U 3amure OtedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy/1b0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOa;



c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OILICHUBATh CUTYAllMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJ[a B IOCTPOEHUE YCTOMUMBOr0O OyAyILEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOIO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHUM;

MOHUMAHHE SMOLIMOHAIBHOTO BO3/ICMCTBUS JKMBOM MPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAYECTBA TBOPUECKON JTUUHOCTH;

S) ¢u3uyeckoro BocnuTraHus, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

NOHMMAaHUE W peanu3alus 370poBOro U 0Oe3omacHoro obpas3a KU3HH
(3mopoBoe  mUTaHUE, COOJIOJICHUE TUTMEHUYECKUX TMpaBWI U HOPM,
cOAJTAaHCUPOBAHHBIM pEXUM 3aHATHA W OTHAbIXa, pEryJspHas Quznyeckas
aKTUBHOCTB), O€pEeKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHWE UEHHOCTH TMPAaBUJI HWHIWBUAYAJIBHOTO W  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPHUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOIICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTHMBHOW JI€ATETBHOCTH TEXHOJIOTMYECKOM M COLHUaIbHOU
HaIpaBJI€HHOCTHU, CIOCOOHOCTh MHUIIMUPOBAThH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM mpodhecCHOHATBHON JesTENbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 1€J€CO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS;



MOBBINICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB UM OLIEHKM MX BO3MOXHBIX [MOCJEICTBUM st
OKPY KAIOIIEN CPEbI;

OCO3HAHUE I00ABHOrO0 XapakKTepa 3KOJIOTHYECKHX MpOOJIeM W MyTeu HX
peIIeHNUS,

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHUSI W YMEHUS TMpU pPEHIeHUH Tpo0sieM, CBS3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHEM  (COOJIOJICHHE  TpaBWJI  TIOBEJEHUS B IPHUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HEMNpUsITHE JCHCTBUN, TMPUHOCALIUX Bpel  OKpYKarolieH
OPUPOIHON cpeie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSTHBIE 3KOJIOTHYECKUE
TIOCJICJICTBUS MPEANPUHAMACMBIX ACHCTBUHN U TIPEIOTBPAIATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITTUICHHS, YKOJIOTHIECKON KYJIbTYPHI,
OTIbITa JeSITETbHOCTH IKOJIOTHIECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATHCS UMM B TO3HABATEIbHON, KOMMYHMKATUBHON M COIMAIIbHON
MIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUUYCCKOHN NEATCITLHOCTH SKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHNUE SI3BIKOBOW M YHTATEIBCKON KYyJIbTYphl KaK CpPEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUPA;

NOHUMAaHUE crnenu@uKku OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poJiu B
GbopMHpPOBaHUY PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHWU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKPYXKalolleM MHUpPE KaKk O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOllecTBa, B TO3HAHWUM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpoOsiemM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU JJII COBPEMEHHOW IMBUIIM3AIINH:
oOecIieYeHusT HOBOT'O YPOBHS pPa3BUTHS MEAMIIMHBI, CO3/JIaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypcHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BbIXOJAa U3 II00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
oOecrieyeHusi  Mmepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJY4YCHUU OUOJOTMYUECKUX 3HAHUUA B IEJSIX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak



COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMHPYEMOit
IpH N3YYCHUH OMOJIOTHH;

MOHUMAaHUE CYITHOCTH METOJIOB IMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJydaeMble 3HAHUS I aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA M MPOUCXOAAIINX B HEM W3MCHCHHH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIIIOUCHHMsI HAa OCHOBE HAy4YHBIX (DAaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITENIbHO HWCIOJB30BaTh OMOJNIOTWYECKUE 3HAHUSA IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHHE IIEHHOCTH HAYYHOUW JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
NPOEKTHYIO M HCCIIETOBATENBCKYIO JIEATEIPHOCTh HHINBHUIyaJIbHO U B TPYTIIIC;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ybTaTbl OCBOCHMs yueOHOro mnpeamera «buomorusp»
BKJIIOYAIOT: 3HA4YMMble M1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHayYHbIE MOHSATHUS, OTpaXKaIoLUUe
LEJIOCTHOCTh HAyYHOM KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, MPOLECC,
cUCTeMa, Hay4yHbId (DaKT, MPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCcCleloBaHue,  HaONIOJIeHWe, H3MEpPeHHe, HKCIEPUMEHT U APYIHx),
yHUBEpCalbHble Yy4YeOHble JIecTBHUs (TIO3HABaTEIbHbIE, KOMMYHHUKATHBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
rPaMOTHOCTH Y  COI[MAJIbHOM KOMIIETEHIIMM OOYy4Yarouuxcsi, CHOCOOHOCTh
O0yJaroIMXxcs HCII0JIb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBIC Yy4eOHBIE JICHCTBUS B
ITO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

MeranpenMeTHble pe3yJibTaTbl OCBOCHHSI MPOTrpaMMbl CPEJHEro OOIEro
o0pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaanenue YHHBEpPCAIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
JeHCTBUSIMM

1) 6a3oBbI€e JIOrHUYECKHE T1eHCTBHUS:

CaMOCTOSATETTLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilacCuUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT



OMOJIOrMYECKUX MOHATHH (BBIIEISATh UX XapaKTEepHbIEC NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMU HOHATUSAMU);

ONpEeNeNsITh UEIU JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCTIOJIb30BaTh OMONIOTHYECKUE TOHIATUS Ui 00bACHEHUsI (PAaKTOB U SIBICHUN
YKUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTUBHbBIE, JAECIyKTUBHBIE, I10
aHAJIOTMH), BBISABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUHS] B PACCMATPUBAEMBIX
ABJIEHUSX, (POPMYIUPOBATH BHIBOJbI U 3aKIIOUYEHUS;

IPUMEHSTH CXEMHO-MO/IEJIbHbBIE cpeactea Ui IIPE/ICTABIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TAaK)K€  NPOTUBOPEUMI  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMBbI C YYETOM aHajdu3a MMEIOLIUXCS
MaTepHUAIbHBIX 1 HEMATEpUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJITATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOIO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIeM.

2) 0a3oBbI€e McCiIeI0BaATEIbCKUE 1eHCTBHA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIIE0BATEIbCKON U MPOSKTHOM AESITEIbHOCTH,
HaBbIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJIB30BaTh Pa3JWYHbIE BUJBI JIEATEIBHOCTH II0 IOJYYEHUIO HOBOTO
3HaHMSI, €r0 HWHTEpPHpeTaluH, NPeoOpa3OoBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX U COLMATBbHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IJIs JI0KAa3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;



OCYILECTBIIATh IEJICHAIIPABJICHHBIN TOUCK IMEepeHoca CPEeACTB U CIOco00B
JENCTBUA B MPOGECCHOHANBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0 W MPAKTUYECKYIO 00JacTu
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIE HJICH, MpeJiaraTb OPUTMHAIBHBIC MOJXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe YU4EOHOTro
mocoOusl, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3UPOBATH
uHGOPMAITUIO PAa3IMYHBIX BUJIOB U (HOPM MPEICTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTD;

dbopMynIMpoBaTh 3aMpoOChl U MPUMEHATH Pa3TUYHBIC METOABI MPU TIOUCKE U
otOope Omonornyeckor MHGOpMAIHK, HEOOXOAMMON IS BBHITIOJIHEHHS YIEOHBIX
3a/1ay;

npUOOpETaTh OIBIT KCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHHUS
ounosorndyeckor nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

UCTIONb30BaTh HAY4YHBIA f3BIK B KadecTBE CpEACTBa MpU pabore ¢
Ouonornyeckoil uMHPOpMANMEW: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJbI, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HaTJISAHOCTH;

BJAQJeTh  HABBIKAMU  PACIO3HABaHWA W 3alUTBl  HWH(pOpMamnmu,
uHGOPMAIMOHHON 06€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

1) o0menme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JWajore WM JUCKYCCHU MO CYIIECTBY OOCYKIaeMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBITIOJHEHUS TMpeiaraeMoi
3a/1ayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3HIMN IPYTUX YYACTHHUKOB
JMasora Wil JUCKYyCCUN);

pacro3HaBaTh HEBEepOAlbHBIE CpEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;



BIAJCTh PA3JIMYHBIMU CTIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaAMEPEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme GopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

MIOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MIPU PEIICHUU yUeOHOM 3a1a4H;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEUCTBHA C Y4E€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh L[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTUKECHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOTHI;

OLICHUBATh Kauye€CTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaH]bl B
o0 pe3ysbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HJEU C IMO3ULHUH HOBU3HBI,
OpPUTMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh IMO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OBJjiajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusaums:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS MpPOOJIeM M UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWUW I1I€JIEBHIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPY>KAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISTH
npo0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO ~ COCTABJISITH IUIAH  PEIICHUS NpoOsieMbl €  YUYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, TMOCTOSIHHO TMOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMM  TIO3HABATEIbHON  pedUieKCMM Kak  OCO3HAHMS
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BATh MPUEMBI peIEKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX TNpPH aHaIN3€ pe3yJIbTaToB
NeATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MpPUHUMATh ceOsl, MIOHUMAas CBOU HEJOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX TNpPU aHaIN3€ pe3yJIbTaToB
NeATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mnporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielupuyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETAIUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JICITCILHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4EeOHBIX CHUTyallUiX, a TaKKe B peajbHBIX
JKU3HEHHBIX CHUTYyallusiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeamMerHbie
pe3yabTaThl MPEACTaBIEHBI MO roJaM 00yUYEHUS.

[IpenmeTHBIC pE3yNbTaThl OCBOCHMS y4eOHOTO Tipeameta «buomorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUH B CHCTEME Hay4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpPa MU HAYYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE Owonoruu, (HyHKIIMOHATEHON
IPAMOTHOCTH YEJIOBEKA ISl PEIICHHS )KU3HEHHBIX 3a/a4;

YMEHHUE PacKpbIBaTh COJIEPKAHUE OHOJOTMYECKUX TEPMUHOB U TIOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTadonu3M (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CaMOPEryJIsis), YPOBHEBAS] OPTaHU3aLIMs KUBBIX CUCTEM,



CaMOBOCIIPOU3BEICHHE (PENPOLYKIHS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJOTHUYECKHE Teopuu (KJIETOo4YHas, XpOMOCOMHas,
MyTallMOHHAsI, ILEHTpalibHas JOTMa MOJIEKYJsIpHON Ouosnoruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 meHTpax MHOTOOOpasusi u
MPOUCXOKJEHUS KyJIbTypHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJIJAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONHMCAHME YKUBBIX CHUCTEM, MPOLECCOB M SBJICHHM, OpraHU3alMs U IMPOBEJCHHE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyYEHHBIX
pe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX NOHSITHMN, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB W IMPEBPALICHUs] SHEPTUU B KileTKe, (POTOCHUHTE3A,
IUIACTUYECKOTO W SHEPreThYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHHUS, HWHIAUBUIYAIBHOIO pa3BUTUS  OpraHms3ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBIC 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUH, JUIS MPUHATHS NMPAKTHYECKUX PEIICHUNA B NOBCEIHEBHOMN
XKU3HU C 1eJbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKpPYXAaIOLUX JIOAEH, COOII0IEHNsT HOPM IPAMOTHOIO MOBEICHUS B OKPY>KAIOIIEH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUMN
COBPEMEHHOM ouonoruu " OMOTEXHOJIOTUH Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

yMEHUE pelaTh JJIEMEHTApHble T'E€HETHYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleIOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHHsl HacleAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpATOPHBIE M MpPaKTUYECKUe padoThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPHUTHYECKHM OLEHUBATh M HHTEPIPETHPOBATH HH(POPMALIHIO
OMOJIOTUYECKOTO  COAEP)KAaHMS, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE 3HAHMUS U3
Pa3IMYHbIX UCTOYHUKOB (CpeACcTBa MaccOBOW MH(pOpMAaLIMU, HAYYHO-IIOMYJIsIPHbIE
MaTepHualibl), STUYECKHUE acCIeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHMOJIOTHUH,
MeIUIHE, OUOTEXHOJIOTUH;



YMEHHME CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
000011128 GMOJIOTHUECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTHUH.

[IpenmeTrHble pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U PO OMOJOTHUHU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyO€KHbIX YUYEHBIX-OMOJIIOTOB B pa3BUTUE OWUONOTUM, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3aa4;

YMEHUE paCKpbIBAaTh COJIepKaHUE OMOJIOTMUYECKUX TEPMHUHOB U TOHSTHI:
BU/I, TIOMYJISALUS, TeHO(OH, BOJIOLHMS, ABUKYIIUE CUITBI ((PaKTOPHI) IBOIOIUH,
IPUCIOCOOJIEHHOCTh OPTraHU3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYyLUEHThl, LENu MUTaHUS,
HKOJIOTHYECKask Mupamua, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJOTHYECKHE TeOopuHu (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonctea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnazackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHME MKUBBIX CHUCTEM, MPOLECCOB M SBJICHHUM, OpraHu3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KCHHE  TUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IOJyYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
Jie7aTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKM CTPOEHUS OHOJOTUYECKUX
OOBEKTOB: BUJOB, MOMNYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOlIEHO30B M DKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJI000pAa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS HKOJOTMYECKUX (PAKTOPOB Ha OpraHU3MBbI, IepeHoca
BELIECTB M TOTOKA HSHEPrUM B HKOCUCTEMAX, AHTPONOTE€HHBIX W3MEHEHHI B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OUOr€OXMMHYECKHUX
LUKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJYyYCHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HH C LEJpl0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pOBbS M 370POBBSA
OKPYXaIOLIUX JIOAEH, COOII0IEHNS HOPM IPAMOTHOTIO IMOBEJIEHUS B OKPY KAIOIIEH



OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTH)KEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl pAlIMOHATILHOTO PUPOI0IIOIb30BAHUS;

yMEHUE peuiaTh 3JeMEHTapHble OMOJOTMYECKHUE 3a]layd, COCTABJISATh CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEeMaX (LIeNH MUTaHuUs);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE paldOThl, COOMIOAATH
npaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(OpMaLMU, HAyYHO-TOMYJISIPHbIE
MaTepHalibl),  paccMaTpuBaTh  TJIOOATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTb COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 O6MOJIOTHYECKYI0 MHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPaMOTHO
UCII0JIb30BATh NOHATUITHBIN armapaT OMOJIOTUH.



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 CUCTCMBI, ITPOLCCChI
" 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 pabota 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. JlabopatopHas
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 U3MCHYNBOCTH

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

buorexHosorus kak oTpacib
MPOU3BOACTBA

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 pa3BuTHs NIpeaCTaBICHUI
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

EctecTBenHslit 0TOOp U €ro (popMbl

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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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


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

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


https://m.edsoo.ru/863eba1e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBI

10 KJIACC

Kon
MpoBepsaAEeMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'[LHOﬁ NnporpaMMmsl CpeaHEro oﬁmero 06pa30BaHI/IH

ChopMupoBaHHOCTb 3HaHUHN O MeCTe M POJIM OMOJIOTUU B CUCTEME
HAay4yHOTO 3HAHMUS €CTECTBEHHBIX HayK, B (OpMHUpPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MHUPA M HAYy4YHOI'O
MHUPOBO33PEHHUS; O BKIAJE POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (YHKIHMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA I PCIICHUA ) KU3HCHHBIX 3a/1a4

YMeHHue pacKphlBaTh COJACpKAHUE OMOJIOTMYECKMX TEPMHHOB U
TIOHSTUHN: KU3Hb, KJIIETKA, OPTaHU3M; METa00JIn3M (OOMEH BEIIECTB
U NIPEBPALLEHUE YHEPTUH ), TOMEOCTA3 (CaMOPEryJIsLUs), YPOBHEBAs
OpraHu3aIus AKHUBBIX CHCTEM, CaMOBOCITPOU3BENCHUE
(penponykuusi), HacleICTBEHHOCTb, H3MEHYHMBOCTb, pOCT H

pa3BuTHE

YMmenue  uznaraTh ~ OWOJIOTMYECKHE  TeOopuM  (KJIETO4YHas,
XpOMOCOMHasi, MyTalnoHHast), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBunoBa) u yueHus (0 UEHTpax MHOrooopasus u
MPOUCXOXKICHHUSI  KyJIbTypHBIX pactenmii H.M.  Bapuiosa),

OIMPEACIIATh 'PAaHUIBI UX IPUMCHHUMOCTHU K )KMUBBIM CUCTEMaM

YMeHue BiaJeThb METOJaMH HayyHOro IO3HAHUS B OMOJIOTUH
(HaOIro/IeHNE M OMMCAHWE JKUBBIX CHUCTEM, MPOIIECCOB U SIBICHHUIA;
OpraHu3ansi ¥ TPOBEJCHHE OMOJIIOTUYECKOTO HKCIEPUMEHTa,
BBIIBWJKEHUE  TUIOTE3bl;  BBIABIEHUE  3aBUCHUMOCTH  MEXKAY
UCCIIELy EMBIMHU BEJIMYNHAMU, 00BbsICHEHUE MOJIyYEHHBIX
pe3yJbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TOHATHM, TEOpUH H
3aKOHOB; YMEHHUE JeJlaTh BBIBOJIbI Ha OCHOBAaHUHU IOJIYYEHHBIX

pEe3yNbTaTOB)

VYMmenne BBIACIIAATE CYHICCTBCHHBIC TMPU3HAKHM BHUPYCOB, KIICTOK
NPOKAapUOT W 3YKApHUOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIeCTB |
MPEBPAIICHUS SHEPTUH B KIETKE, (POTOCHHTE3Q, MIIACTHYECKOTO H

JHEPreTUYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,



6

7

8

9

10

11 KJIACC
Kon

NpoBEPsSIEMOro
pe3yJibTara

OINIOAOTBOPCHUSA, PA3MHOXCHUSA, HWHIAWBUAYAJIBHOI'0 pPa3BUTUA

opraHusma (OHTOI'€HE3)

YMeHue NPpUMCHATH IOJYYCHHBIC 3HAHUA JJIA 00BACHEHHS
OMOJIOTMYECKUX  TMPOLECCOB U SABICHMH, IS HPUHATHS
NPaKTHYECKUX pEHICHHH B TIOBCEIHEBHOM JKM3HM B LEIAX
oOecrieueHus 0€30IaCHOCTU CBOETO  3[0POBbS U 3JI0POBBS
OKPY’KaIOIIMX JIOJEH, COOITI0IEHUS] HOPM I'PaMOTHOTO MTOBEJICHHS B
OKpY’Kalolled NpUpOAHON cpene; MOHUMAaHHE HEOOXOIUMOCTH
UCIIONB30BAaHUST  JOCTIIKEHUH  COBPEMEHHOW  Owojoruu

OMOTEXHOJIOTHH JIsl pallMOHAIBHOTO MPUPOI0IOIb30BaHNUS

YMeHue pemath JIeMEHTapHbIe TeHETHYSCKUE 3aa4i Ha MOHO- U
JTUTHOPUTHOE CKpCIIIMBaHHE, CIIEIJICHHOE HacJIeJ0BaHuE;
COCTaBJSTh  CXEMbl  MOHOTMOPHMJIHOTO  CKpEUIMBAaHUS IS

npeaAcCKasaHus HACJIICAOBAHUA ITPU3HAKOB Y OPraHUu3MOB

YMeHue BBINONHATH J1A0OPATOPHBIE U MPAKTUYECKUE pPadOTHI,
cobmoiaTh TpaBWiIa MpU paboTe ¢ ydeOHBIM M J1abOpaTOPHBIM
o0opyIoBaHUEM

YMeHHe ~ KPUTHYECKH  OICHHMBAaTh W HHTEPIPETHPOBATH
nHpOpMANHI0  OWOJIOTHYECKOTO  COJIEP)KaHUsS,  BKIIOYAIONIYIO

IICEBJOHAYYHbIE 3HAaHUS W3 PANIUYHBIX HcTOyHUKOB (CMU,

HAy4YHO-TIOMYJISPHBIE MaTepuabl); 3TUUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEJOBAHUI B OMoJIOrnH, MEIUIHE,
OMOTEXHOJIOTUH

YMeHne co3maBaTh COOCTBEHHBIE TNHCHbMEHHBIE U YCTHBIC
cooOmienusi, 0000mas  OWONMOTHYECKYyI0  WHPOpPMALUI0 W3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBINA

alrapar ouonoruu

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

CdhopMHUpPOBAHHOCTH 3HAHWK O MECTE W POJIM OMOJIOTHH B CHCTEME
HAayyHOTO0 3HAaHMSI €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa U HAy4YHOI'O

MHUPOBO33PEHUS; O BKJIAJE€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-



01O0JI0roB B pa3BuUTHE OHOJOrUM; (YHKIUMOHAJIBLHOW TPaMOTHOCTU

YCJIOBCKA JIA pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue pacKpbeIBaTh COJEpKaHWE OMOJOTHYECKUX TEPMHUHOB H
MOHSITUIA: BUJI, IOMYJISIIHSL, TeHO(OH]I, SBOTIOIUS, ABIKYIIHE CUIIBI
(bakTOpel)  DBOJIIOIMH,  TPHUCIOCOOJICHHOCTh  OPTraHU3MOB,
BHUJI000pa3OBaHKMe,  HKOJOTHYeCKHe  (aKTOpPhl,  IKOCHUCTEMA,
OPOAYLUEHThI, KOHCYMEHTBI,  PEAYyLEHTBbI, [ENU  TMHTAHUSA,

HKOJIOTHUECKas MMpamMuJia, OMoreoeHos3, onocdepa

YMeHue uznarate OMOJIOrMYECKHE TEOpUHU (IBOJIIOLMOHHASI TEOPHUS
Y. JlapBuHa, CHHTETHYECKas TEOpUs DHBOJIOLHUHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoaplmieBoro  cxoactBa K.M.  bopa,
YepeloBaHMs TJIAaBHBIX HAINpaBIeHWA W nyTed sBosmonuu A.H.
CesepiioBa, yuenusi o ouochepe B.U. Bepnanckoro), onpenensirs

T'paHULIbl UX MPUMCHUMOCTHU K ) KUBBIM CUCTCMaM

YMeHue BJIaACTb MCECTOAaMH HAYYHOI'O IIO3HAHUA B OHOoJIOruH
(Ha6J’IIO,Z[eHI/I€ M OIIMCAHUEC XHBBIX CHUCTEM, IIPOLIECCOB U HBJ'IGHPIfI;
opraHu3anuss W IPOBCACHUC OHOJIOIrHYECKOI0 OKCIICPUMCHTA,
BBIABHXCHHC T'UII0TE3hI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYyCMbIMHA BCIIMYHMHAMU, 00BsICHEHHUE MOJIYYCHHBIX
pPE3YyJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHEC JCJIaTb BBIBOJblI Ha OCHOBAaHHMU IIOJTYYCHHBIX

pe3yIbTaTOB)

VYmMmenue BBIJACIATH CYIICCTBCHHBIC IIpHU3HAKN CTPOCHHUA
OMOJOrMYeCcKUX OOBEKTOB: BHJIOB, MOMYJALUN, NPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOTrE€OIIEHO30B M  IKOCHUCTEM;
O0COOGHHOCTH  TPOIIECCOB  HACIEACTBEHHOW  W3MEHUYMBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BHUIA000pA30BaHUsSA, MPUCIIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJIOTUYECKUX (PAKTOPOB HA OpraHU3MBI,
MepeHoca BEHIECTB W MOTOKAa DJHEPrMH B JKOCHUCTEMaX,
AQHTPOIIOTEHHBIX W3MEHEHHH B DKOCHCTEMaxX CBOCH MECTHOCTH,

KpYroBOpOTa BELIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe

VYmMmenue MNPUMCHATH IMOJYUYCHHBIC 3HAHUA  JJIA 00BsICHEHUS
OHMOJIOTHYECKUX IponeccoB nu HBJ’ICHI/II;'I, JJISA IMPUHATHA
MPaKTUYECKUX PEIIeHU B TOBCEAHEBHOM JKM3HU B LEIAX
obOecriedeHnss 0€30MacHOCTH CBOETO 3[0POBbS U 3JIOPOBBS
OKPYXKaIOIIMX JII0AeH, COOTI0OEHHS] HOPM TPaMOTHOTO MOBEICHUS B
OKPY’KaIOIIeH NPUPOAHOU cpele; TMOHUMaHHWE HEOOXOIUMOCTH

UCTIONIb30BAaHUSL  JIOCTMDKCHUW  COBPEMEHHOW  OHWONOTHH IS



10

PpalrOHaJIbHOI'O NPpHUPOAOIOJIb30BaAHUA

YMmenune peuaTtb SJICMCHTApPHLBIC OHOJIOrHYCSCKHUE 3aJa4u,
COCTaBJIAATh CXCMBI MICPCHOCA BCHICCTB U SHCPIrMU B 3KOCHCTCMAX

(Llernu mUTaHwus)

YMeHue BBINOMHATH J1A0OpaTOpHBIE M NPAKTUYECKHE padoTHl,
cobmoaTh HpaBuiIa Npu pabore ¢ yd4eOHBIM U Ja0OpaTOPHBIM

00opyI0BaHHEM

YMeHue - KpUTHYECKM  OLIEHHMBATb W HMHTEPIPETUPOBATH
UHPOPMALIMIO  OMOJIOTMYECKOTO  COAEPKaHMs, BKIIOYAIOLIYIO
IICEBJOHAyYHbIE 3HAaHUSA W3 PAIUUYHBIX HUcTOyHUKOB (CMU,
HAYYHO-TIOMYJISIpHbIE MaTepHalibl); paccMaTpuBaTh IJI00aJIbHbIE
9KOJIOTUYECKHE MpOoOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH 10

OTHOICHHUIO K HUM CO6CTBCHHy1—O TIO3HUIIHIO

VMeHne co3maBaThb COOCTBEHHBIE ITUCBMEHHBIE M YCTHBIC
coolOmieHusi, 0000mas  OHOJOrMYecKyro  HHGOpMaLUI0 U3
HCCKOJIBKMX HWCTOYHUKOB, I'PaMOTHO HCIIOJIb30BATh MOHSITUHHBIN

arrapar OnoJIorun

IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

2.1

2.2

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

buonorusa xak Hayka

buonorust — Hayka o xuBoil mpupoze. Ponp O6uonoruu B (popmMupoBaHUU
COBPEMEHHOM Hay4yHOI KapTUHbI MUpa. CucTeMa OMOJIOTHYECKUX HAYK
MeTto1pl TO3HAHMSI KUBOW NPUPOb] (HAOIIOAEHNE, SKCIIEPUMEHT, ONHUCAaHUE,
U3MepeHue, KiaccupuKkanus, MOJeTUpOBaHME, CTaTHCTHYecKas o0paboTka
JTAHHBIX )

JKuBble cucTeMBI M X OpraHu3anus

JKuBbie cucteMsl (0MOCHCTEMBI) KakK MpeaMeT nu3ydeHus: ononoruu. CBoOHCTBa
OMOCUCTEM U UX pa3zHOOOpa3ue

ypOBHI/I OopraHu3anuun OHMOCHCTEM: MOHCKyanpHO—FeHeTI/IqCCKHﬁ, KJ'IeTo‘-IHBIfI,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBINH, OMOCHEPHBIN



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

XUMHUYECKUN COCTAB U CTPOEHUE KIIETKU

XUMHUYECKUNA COCTaB KJIETKHM. XHMHUYECKUE BJIEMEHTBL: MaKpO3JIEMEHTHI,
MHUKpO3J7eMeHThl. Bona u muHepanbHble BemiecTtBa. {DyHKIUMU BOIBI U

MHHEPAJIbHBIX BEIICCTB B KICTKCE. Hoz[z[epmaHHe OCMOTHYECKOro OanaHca

benku. CoctaB u ctpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OENKOB.
He3ameHuMble M 3aMeHUMBIE aMHHOKHUCIIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpbl O€TIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASL, TPETUYHAS
U YETBEPTUYHAs CTPYKTypa). XMMHUECKHE CBOWCTBA OeNKoB. buonornyeckue
(byHKIMU OEJIKOB.

depmeHThl — Ouosoruueckue karanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpaTtHas cnenuduanocts. Kodbepmentsl. Butamunbl. OTimuuns

(EepMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB

VYraeBoasl: MoOHOcaxapuabl  (TJMIOKO3a, pubo3a ©  J1€30KCHpu003a),
aucaxapuibl (caxaposa, JIaKTO3a) M IoJucaxapuibl (Kpaxmaj, IJIMKOTeH,
LeJIIr0I103a). bruonornueckue GpyHKIUM yIriaeBo0B.

Jlununael: TpUraUUEpUabl, cTepounabl, (ochomunuasl. ['mapodunbHO-
runpodoOHbIe cBoWcTBa. buonormueckue ¢yHkimu nunuaoB. CpaBHEHUE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxnennoseie xucnorsl: JHK wu PHK. Hykmeotuast — MoHOMepEI
HyKJIeMHOBBIX KucioT. Ctpoenne u gpynkuuu JJHK. Ctpoenue u QyHKImu

PHK. AT®: cTtpoenue u GyHKIIMH
uTonorus — Hayka o kietke. Kinetounas reopus. MeTo1pl H3y4eHHsI KIETOK

Knerka kak nenoctHast xuBast cuctema. OO1Ie MPU3HAKY KIIETOK: 3aMKHYTast
HapyxHasi MmemOpaHna, monekyisl JIHK kak renermdeckuil anmapat, cucrema

cUHTe3a OeJIKa

Tunsl KkieTok: sykapuoTHYecKass U Mpokapuoruyeckas. OcoOEHHOCTH
CTpPOEHMsSI IPOKAPUOTHYECKOM KieTku. Kierounas creHka Oakrepuil.
CrpoeHune sykapuoTHuecKodl KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTENBHOM,

YKUBOTHOM ¥ TPUOHON KIIETKH

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJUKC, MX
¢ynkumu. [Inazmatuueckas MemOpaHa, e€ cBoiictBa u ¢yHkimu. [{uromnnazma
u e€ opranoubl. OJHOMEMOpaHHbIE OPraHOUABI KIETKU: SHI0IIa3MaTHYECKast
cerb (OIIC), anmapar I'ombmku, 1m3ocomsel. [1oyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHJPUH, TUIACTUBI. [IpoucxoxieHre MUTOXOHIPUI U MIaCTHIL.
Bunbr mnactun. HememOpaHHbIE OpraHOMIBI KJICTKH: PHOOCOMBI, KJIETOYHBIH

LHECHTP, pPCCHUYKHU, KTYTUKH. ®YHKHHH OpPraHona0B KIICTKH. Bxirrouenns

Snpo — perynaropHsii eHTp KieTku. CTpoeHue smpa: siaepHas 000joukKa,



3.10

4.1

4.2

4.3

44

4.5

5.1

5.2

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BENIECTB B KJIIETKE
JKu3HenesaTenbHOCTh KIETKU

OOMeH BelecTB, WIK MeTaboan3M. AcCUMIIALUSA (TUIaCTUYECKUl 0OMEH) U
JUCCUMUIISLUSA (SHEPreTUUeCcKuil 0OMEH) — JIB€ CTOPOHBI €MHOr0 Ipoliecca
MeTtabonu3ma. Tumbel oOMeHa BelIECTB: aBTOTPO(HBIA U IeTepOTPOQHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U MPEBPALICHUHN SHEPTUU B KIIETKE

®otocunte3. CperoBass u TeMmHOBas (a3pl (oTocuHTe3a. Peakuun
dbotocunTe3a. DhdexkTUBHOCTh (PoTOcHHTE3a. 3HaUYeHHE (HOTOCHHTE3a s
®u3HU Ha 3emie. BrusHue ycioBuil cpempl Ha (OTOCHMHTE3 U CIOCOOBI
TIOBBIIICHUS €0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIOLIHe OaKTeprH. 3HAYCHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

DHepreTUYeCKuii 0OMEH B KJIETKe. PacIeruieHre BelecTB, BBIJICICHUE W
aKKyMYJINPDOBAaHHME S3HEPTUM B KJETKE. DTalbl 3HEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KUCIOpOAHOE OKUCIEHUE, WM KIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPreTUUECKOro OOMeHa

Peakuuu wmatpuunoro cuHTe3a. ['enermueckas wuHdpopmanus u JIHK.
Peanuzanus renerndyeckoit nHpopmanuu B kieTke. ['eHeTHueckuii Kog u ero
corctBa. Tpanckpunuus — wmartpuunbli cuHTe3 PHK. Tpancmsaumsa —
6uocunre3 Oenka. Kogupoanne amuHokucioT. Pons pubocom B OrocuHTe3e

Oenka

Hexnerounsle opmer xku3Hu — BUpychl. Mcropust otkpeitusi Bupycos (.H.
VBaHoBckuii). OCOOEHHOCTH CTPOEHUS U KU3HEICSATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHMi, )KMBOTHBIX M 4YeJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc ummyHoneduinmra uyenoBeka (BUY) — Bo3Oyaurens

CIINda. [TpodmiakTrka pactipoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHUM
Pa3zmHOXeHME U MHANBUIYATBHOE Pa3BUTHE OPTaHU3MOB

KieTounslii 1K, WM JKU3HEHHBIM HUKI KiIeTku. WHTepdasza u MHUTO3.
[Ipoueccel, mporekaromue B uHTepdase. Pemnukanus — peakiys MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HA0Op — KapHOTHII.
JIumIouHBIE W TalJIONJHBIA  XpPOMOCOMHBIE HAOOpbhl.  XpOMAaTHIBI.
[utonoruyeckrue OCHOBBI PA3MHOKEHUS W HMHAUBUAYAJTBHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenne kietkn — muto3. Ctagun murtosa. IIpoueccsl, npoucxonsniye Ha

PAa3HBIX CTAAUAX MUTO34A. buonornueckuii CMBICII MUTO3a

@®opMbI pa3MHOKEHHSI OPraHU3MOB: OECIIoNioe  MoJioBoe. Buapl Gecrooro
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6.1

6.2

6.3

Pa3MHOXKEHHUA: J€JICHUE HaJBOE, MOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BErETaTUBHOE  pPa3MHOXKECHHUE. HckyccTBEHHOE

KIIOHMUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIs1 CCIICKIUU

[TonoBoe pa3MHOXKEHHUE, €r0 OTJIMYHUS OT OECIOIOrO.
Meito3. Craguu meiosza. IIpoiecchl, mpoucxonasiiye Ha CTagusx Meio3a.
[ToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuid cMbICl U

3HaYEeHUE MEN03a

'amerorenes — mpouecc 00pa3oBaHUSl MOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBble Kene3pl: CeMEHHUKM W suyHUKH. OOpa3oBaHuEe U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo30u], SHIEeKIeTKa) — CIepMaToreHes M
ooreHed. OCOOEHHOCTH CTpOEHUs SANWLEKIETOK U  CIEepMaTO30MJIO0B.

OmnonorBopenue. [TapreHorenes

WnnuBuayanbHoe  pa3BuThe  (OHTOreHe3). OMOpHUOHAJIBHOE pa3BUTHE
(oMOpuorenes3). Jrtanbsl AMOPHOHATBHOTO PA3BUTHA Y  MO3BOHOYHBIX
KHUBOTHBIX: JIpoOJieHHe, racTpyisduus, opraHoreres. IlocTamOpuoHanbHOE
pa3BuTHe. TuUIBl MOCTAIMOPHOHAIBHOTO PpA3BUTHUS: MPSIMOE, HENpsIMOe
(MnunHOYHOE). BiMsHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI,
CTIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOICTBA.

Poct u pasButue pacteHnil. OHTOreHe3 LBETKOBOI'O PACTEHHS: CTPOEHUE

CCMCHHU, CTAAUU PA3BUTHUA
HaCJ'IeI[CTBCHHOCTB U UIBMCHYNBOCTDL OPIraHU3MOB

[Ipenmer w 3amaum reHetuku. HMcropus pa3BuTHs TeHETHKU. Bknan
POCCHICKHX U 3apyO€KHBIX YUEHBIX B PA3BUTHE T€HETUKH. METO bl TEHETUKH
(THOPUTOOTUYECCKUH, IUTOTCHETUYECKUH, MOJIEKYJSIPHO-TEHETHUSCKHIA).
OcCHOBHBIE T€HETHUECKHUE TOHATHS. | 'eHeThuuecKasi CHMBOJIMKA, UCIIOJIb3yeMast

B CX€Max CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJIeI0BaHUsI MPU3HAKOB, ycTaHOBJIEHHbIE I'. Menaenem.
MonHoruOpuaHOe CKpelnMBaHue. 3aKOH €JIMHO0Opa3usi THOPHIOB IEPBOTO
nokoneHus. [lpaBuwio moMUHUpOBaHUS. 3aKOH PACIICIIIICHUS TPHU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJHOE JOMUHHUPOBAHUE.
JurubpuaHoe  CKpeluBaHWe. 3aKOH  HE3aBHUCHMOTO  HACJIEIOBaHUS
NMpU3HAKOB. l[uTOreHeTHueckre OCHOBBI JIUTHOPUIHOTO CKPENTUBAHUS.
AHanu3upyromiee — CKpemmBaHue.  Vicronp3oBaHuMe — aHAIM3HPYIOIIETO
CKPCIIUBAHUS JUTS ONIPEICIICHUS TCHOTUTIA 0CO0n

CuerieHHOe  HaclenoBaHWe TMpu3HakoB. PabGora T. Moprana mo
CUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyiueHue clemieHuss T'€HOB B

pe3yiibTaTC KpPOCCUHI'OBEPA. XpOMOCOMHaH TCOpUsA HACICACTBCHHOCTH.
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I'eneTnueckue KapTel.
I'enernka momna. XpoMOCOMHOE ompezeseHue noja. AyTOCOMbI M MOJIOBbBIE
XxpomocoMsl. ['oMoraMeTHele U rereporameTHble opranusmsl. Hacnenosanue

IIPHU3HAKOB, COCIIJICHHBIX C ITIOJIOM

HNsmenunBocTh. Buabl H3MEHYNBOCTH: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Pone cpenpl B HEHacleICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(DHUKAITMOHHON W3MEHYMBOCTU. BapuanmoHHBIN psii ¥ BapHAIIMOHHAS
kpuBasi. Hopma peakuuu npusHaka. KojgudyecTBEHHblE U KaueCTBEHHbBIE
NMpU3HAKK M WX HopMa peakmuu. CBoiicTBa  MOIU(DUKAITMOHHOM

U3MCHYUBOCTHU

HacnencrBennasi, wiM reHOTUNIMYECKas, W3MEHYMBOCThb. KomOuHaTHBHas
W3MEHYUBOCTb. Meio3 M MOJOBOM HpolecC — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalioHHas HW3MEHYMBOCTh. Kiaccudukanus MyTaruii:
ITCHHBIE XPOMOCOMHBIE, TI'€HOMHBbIE. Yacrora ¥ NPUYUHBI MYTaLHH.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX PAIOB B HACIEACTBEHHOMN

nsmenunsoctu H.U. Basunosa

I'enetnka denmomeka. Kapuortun dyemnoBeka. OCHOBHBIE METOJIbI TEHETHUKU
4eJI0BeKa: reHEeaIOTHYSCKUH, OJIM3HEIIOBBIH, IIUTOrCHETUYCCKUI,
OMOXMMHYECKUN, MOJEKYyIsIpHO-TeHeTndeckuil. CoOBpeMEeHHOEe OIpeieNeHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE
¢ momomisto ITI[P-ananu3a. HacineacTBernnbie 3a001eBaHMS YeI0BEKa: TCHHBIS
O0one3nu, OONE3HW ¢  HACIEJACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHble  Oonie3Hn. CoMmaTWyecKMe U TeHEpaTUBHBIE MYTallWU.
[IpuHtMIIBI  370pOBOTO 00pa3a J>KU3HU, TUATrHOCTHKH, MNPOPUIAKTHUKU H
JICYCHUS TeHETUYECKHUX 0oJIe3HEH. Mearko-reHeTHIECKOe
KOHCYJIbTUPOBaHHE. 3HAUYCHHUE MEJAUIIMHCKON T€HETUKU B MIPEAOTBPAIEHUN U

JICUCHHH T€HETHYCCKHUX 3a00JICBaHHH YeIOBEKa
CCJ'ICKI_[I/I}I OpraHHu3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenexuus Kak HaykKa U IPOLECC. 3apOXKACHHUE CEIEKLIUU M JTOMECTHKALUS.
VYuenne H.M. BaBwioBa 0 IeHTpaX NPOUCXOXKICHHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. LIeHTphl NPOUCXOXKIAEHHS JOMAIIHUX >KHUBOTHBIX.
Coprt, nopojia, mramm

CoBpeMeHHbIE METObI CelIeKIMH. MaccoBbIil 1 UHIUBUAYaIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHHH U KUBOTHBIX. OlieHKa 3KcTephepa. binzkoponcTBeHHOe
cKpeuBaHue — UHOpuAMHT. Yucras nuHus. CKpelMBaHUe YUCTHIX JIMHUM.
I'erepo3uc, wumm rubpuaHas cwia. HepoacTBEHHOE CKpelIMBAaHUE —

aytOpumuar. OtnanéHHas ruOpumm3anuss u e€ ycmnexu. VckyccTBeHHBIN



7.3

MyTareHe3 M IOJy4YEHUE MOJUIUIONIOB. JJOCTHKEHUS CEJIEKIUU PAaCTEHUH,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHonorus kak orpacib NPOU3BOJACTBA. ['€HHass WHXKEHEpHs. DTambl
co3nanusa pekomOunantHoi JIHK u Tpancrennsix opranmsmoB. Knerounas
umwxkeHepusi. Kineroynele KyJbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXXEHUE
pacrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOTHYECKUE U dTHUecKue mpodneMbl. MO — remetnuecku

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

11 KITACC

Kon

1.1

1.2

1.3

1.4

IIpoBepsieMblii 31eMEHT COACPKAHUS

OBOJIIOLMOHHAs OMOJIOTUS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenbcrBa  3BoMOLMU. [laneoHTONOrMUECKHE: IOCIEN0BATENBHOCTD
IIOABJICHUSA BHUJIOB B MMaJICOHTOJIOTHIECKOM JICTOIMUCH, TMEPCXOAHBIC (bOpMI)I.
buoreorpaduyeckue: cxoactBo u paznuuue ¢GayH U (HIOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA M Pa3luyusi SMOPHOHOB DPa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
AaHaJIOTUYHBIC, PYAUMEHTAPHBIC OpTraHbl, aTaBU3MBI. MOJ'IeKy.TIHpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX

MeTaboIMYECKUX IMyTell y BCeX OpraHu3MOB

OpomononHast teopuss Y. [apBuna. I[lpeAnocbulkM BO3HHUKHOBEHUS
JapBUHM3MA. JIBIDKYIIME CHIIBI 3BOJIONMU BUAOB 10 [lapBuHy (M30bITOYHOE
pPa3MHOXXEHHE  TpPU  OTPAHUYEHHOCTH  PECYpPCOB,  HEOIpEIeTEHHAs

W3MEHYHMBOCTH, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

Cunrerndeckass Teopus HBomoiuu (CTD) u OCHOBHBIE €€ TIOJOXKECHHS.

MuxkposBontouus. [lonmynsuus kak e IMHULIA BUAA U SBOJIOLUU

JBmwxkymue cuibl ((hakToOphl) HBOJIONUHM BUAOB B MPHpOJE. MyTalMOHHBIH
npolecc 1 KOMOMHATUBHAS W3MEHYMBOCTb. oMy siiMOHHbIE BOJHBI U Ipeid
reHoB. M3zomsiumst u murpanus. EcTecTBeHHBI OTOOpP — HampaBiIsSIOMINAN
¢axrop 3BosorH. GOopMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCT, OpPraHU3MOB Kak pe3ynbTar 3Boionuu. [Ipumepsr
MPUCTIOCOOICHUH Y OpraHu3MoB. ApoMop¢03bl U UIHOAAATITAIIH.

Bun wu  BumooOpasoBanue. Kputepum Buma. OcHoBHblE  (POpMBI
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2.6

BU1000pa30BaHus: reorpaduuecKoe, IKOJOrHIECKOe

MakposBomrorst.  DopMbl  3BoNIOIMH:  (DUIETHYECKas, JUBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoOLNN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

JlonayuHble TpenCTaBICHUs O 3apOXACHUM >KU3HU. HaydyHble rumoresbl
BO3HUKHOBEHUS JKM3HHM Ha 3emuie: aOMOTeHe3 W MaHCIepMHs. XUMUYecKas
3BOJIOLHUSA. ODKCIIEPUMEHTAJIbHOE MOATBEPKIACHUE XHUMHUYECKOM 3BOJIIOIUH.
Havanbneie atanbl 6uonoruueckoit sBomonuu. ['unoreza PHK-mupa. [lepsoie
KIETKH HW uX HBojonusa. DOpMHUpPOBAHME OCHOBHBIX TPYNI KUBBIX

OpTraHnU3MOB

PazButue xu3Hu Ha 3emiie 1o ’pam U nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [laneosolickas spa u e€ mepuoabl: KeMOpuUilcKui,
OPIOBUKCKHW, CHUIIyPUHUCKUM, JEBOHCKUH, KAaMEHHOYTOJBHbBIA, IEPMCKUU.
Me3so30lickas 3pa 1 €€ Nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo30iickass »3pa u €€ mepuoabl: NaJICOT€HOBBI, HEOrC€HOBBIH,
AHTPOIIOT€HOBBIN. XapaKTEPUCTHUKA KIMMAaTa W TEOJIOTUYECKUX IPOLIECCOB.
OCHOBHbBIE  3Tambl  3BOJIOLMM  PACTUTEIBHOTO U KUBOTHOTO  MHpa.
Apomop(}o3sl y pacTeHHid U KUBOTHBIX. [losiBJIeHHE, paciBeT W BEIMUPaHUE

TpyHIl JKUBBIX OPraHU3MOB

Cucrema OpraHHUYE€CKOro MHpa KaK OTpPa)XCHUC 3SBOJIIOLUH. OcHOBHBIC

CUCTCMATUUYCCKHE I'PYIIILI OPraHnu3MOB

OBouonus 4enoBeKa. AHTPONOJIOTUs Kak Hayka. Pa3Burue npencraBiieHuil o
IPOMCXOXKAECHUHU 4esloBeka. MeToabl u3ydeHus: aHtponorene3a. Cxoacrea u
pa3nuyuMs YesloBeKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE UeIOBEeKa.

JBxymue cuisl (pakTopsl) aHTponorenesa. HacnencteeHHas H3MEHYUBOCTD
U eCTeCTBEHHbIN 0TOOp. OO1IeCTBEHHBIM 00pa3 JKU3HU, U3TOTOBIECHUE OPY Ui

TpyZa, MBIIIIJICHUE, PeUb

OcCHOBHBIE CTaMM U BETBU JBOJIOLUHM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenslid, Yenoek mnpsaMoxonsauui, YenoBek HeaHaepranbCkuii, YemoBek
pasyMHbIi. Haxo/lku HCKOMaeMbIX OCTAaHKOB, BPEMsI CYILlECTBOBAaHUS, 00J1aCTh
pacmpocTpaneHust, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI

Yenoseueckue  pacel.  OcHOBHbIE  OOJBIIME  pachl:  €BPOINCOUTHAS

(eBpa3uiickas), HETpO-aBCTpAJOUAHAS (IKBATOpPHAIbHAS), MOHTOJIOWHAS

(a3marcko-amepukaHckas). UYepTbl NPHUCIIOCOOIEHHOCTH IpelCTaBUTENCH
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4.1

4.2

4.3

YEJIOBEYECKUX pac K YCJIOBHUSIM CYUIECTBOBaHUA. EJUHCTBO YE€IOBEYECKUX

pac. Kpurtuka pacuzma
Opranu3msl 1 OKpy>Karolas cpena

OKoJyorus Kak HayKa. 3aaud M pa3elbl SKOJIOTHH. MeTObl AKOIOTHIECKUX
UCCIICIOBAaHMA.  DKOJOTrHUecKoe  MupoBo33peHue. Cpensl  oOuTaHUS
OpTraHU3MOB: BOJIHAS, Ha3eMHO-BO3/1yIIIHAS, NOYBEHHAs,

BHYTPUOpPraHU3MEHHAs

Okonoruveckue (dakropel. Krnaccupukanus 53Kom0ruyeckux (akToOpoB:
abuoTuveckre, OMOTUYECKHE M aHTPOIOTeHHbIe. JleficTBHE 3KOI0rMuecKux

(akTOpPOB Ha OpraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTOnepuoau3M.
[TpucnocoOneHust OpraHU3MOB K JIEUCTBUIO aOMOTHYECKUX (DAaKTOPOB.

buonorunueckue PUTMBI

buotnueckue pakTopsl. Buabl 6MOTHUECKUX B3aMMOACHCTBUI: KOHKYPEHLIUS,
XUIIHAYECTBO, Mapa3suTH3M, MYTyallu3M, KOMMEHCaJIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEWTpaau3M. 3HaueHue OMOTHUYECKUX
B3aUMOJCUCTBUM I  CYLIECTBOBAHHS  OPraHM3MOB B  IIPUPOJHBIX

coo0recTBax

DKOJIOTHYECKHUE XAPaKTCPHUCTUKU  TMOIMYJIAINH. OCHOBHBIE  TOKa3aTeIIN
nomyJjanuuu: 4YuCJICHHOCTD, INIOTHOCTB, POXKAACMOCTb, CMCPTHOCTL, MPUPOCT,

MUrpanus. Z[I/IHaMI/IKa YUCJICHHOCTHU ITOITYJIAIUH U eé peryjsinus
COO6H_[CCTB3. H OKOJIOTHYCCKHUE CUCTCMBI

CooOuiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBaf,
OpocTpaHCTBEHHas1, Tpoduueckass (muiieBas). Bunesl-nomuHantel. CBsi3u B

OHolIEHO3€E

Okonorudeckue cuctembl (d9kocuctembl). Ilonstue 00 »skocucteme u
6uoreoneno3e. OyHKIMOHAIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BellecTB U TMOTOK OSHEPruud B
skocucteme. Tpopuueckue (MuiieBble) YpoBHU SKocHcTeMbl. [luieBbie menu
u cetd. OCHOBHBIE IIOKa3aTeNU »HKOCUCTEMBI: OuoMacca, MPOLYKIIHSL.
DKOoJIOrHYecKre MUPaMHIbl: MPOIYKIMY, YUCICHHOCTH, OMoMacchl. CBoiicTBa

9KOCUCTEM: YCTOWYUBOCTb, CAMOpEryJIsiiusl, pazButue. CyKieccus

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOTO

HJIM IIUPOKOJIMCTBCHHOTI'O JIECaA.



4.4

4.5

AHTpOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe U XO3MMCTBEHHOE  3HAUEHHUE  arpodKOCHUCTEM U
ypOosKOCHCTEM.

buopasnoobpazue kak (aktop ycToWumBocTH dKocucTteM. CoxpaHeHue

OMOJIOTHUECKOTO pa3HOOOpa3us Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. I'paHuibl, cOCTaB U CTPYKTypa
ouochepsl. XKupoe BemecTBO U ero GPyHKIMU. OcoOeHHOCTH OMochephl Kak
rio0anbHOM 3KOcUCTeMBl. JIMHaMu4Yeckoe paBHOBECHE M OOpaTHasi CBS3b B
o6uoctepe. KpyroBopotsl BemecTB U OMOreOXMMHUYECKHUE ITUKIIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH

UYenoseuecTBo B 6uochepe 3emin. AHTPOTNIOTCHHBIE U3MEHEHUsT B Ouocdepe.
['7100a1bHbIC 9KOJIOTHUECKHE TPOOIIEMBI.
OcHOBa palMOHAILHOTO YIPABICHUS MPUPOJHBIMH pecypcaMH U HUX

HCIIOJIB30BAaHHC. I[OCTI/I}KCHI/IH OHOJIOTUHU U OXpaHa IIpUupoabl
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