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COILEPKXAHUE OBYYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMHU
€CTECTBEHHBIMU HayKamu, ¢uinocodued, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUN COBPEMEHHON HAyYHOU KapTHHBI Mupa. CuctemMa OMOJOTHYECKUX HAYK.

Metoapl mO3HAHUS JKUBOM TPUPOJbI (HAOMIOAEHUE, HKCHEPUMEHT, OIUCAHUE,
U3MepeHue, Kiaccudukanus, MoIeTMpOBaHUe, CTATUCTUYECKAst 00padOTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

[Tpaktuueckass pabora Ne 1. «Mcnonp3oBaHue pa3IUYHBIX METOJIOB IMPU H3YYCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MPEAMET M3yyeHus: Ouonoruu. OTaudue KUBbIX
CHUCTEM OT HEOPIraHUYECKOU IPUPOIBL.

CpoiicTBa OumocucTeM U HX pazHooOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJIALMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), ONOC(hEPHBI.

JdeMoHcTpanuu:

Tabmuubr u cxembl: « OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OPraHMU3AIlMU >KUBOU
MPUPOIBDY.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIETKH.

XUMHYECKHM  COCTaB  KJIETKM. XHUMHYECKHE  DJIEMEHTBHI:  MAaKpOXJIEMEHTHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMKM BOJBI M MHHEPAJbHBIX BEIIECTB B KieTke. [loaaep:kaHne OCMOTHYECKOrO
OaytaHca.

benku. CocraB u crpoeHue O€nKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHnmble W 3aMEHUMBIE aMUHOKHCIOTH. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OEIKOBOW MOJEKYJbl (IepBUYHAS, BTOPWUYHAS, TPETHYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIMU OEIKOB.

depMeHThl — OuoJornueckue KaranuzaTtopbl. CTpoeHue (pepMeHTa: aKTUBHBIN LICHTP,
cyoctpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. OtTianuus QepMEeHTOB OT
HEOPraHMYECKUX KaTaIn3aTOPOB.

VYrineBonpl: MOHOcaxapuabsl (TJIFOKO3a, pub03a W AE30KCHpHO03a), aUcCaAXapUIIbI
(caxapo3sa, jakTo3a) W mojucaxapuibl (Kpaxmaj, TJIMKOTEH, LeUIono3a). buomornueckue
(GyHKIMH yTIIEBOJIOB.



Jlumunel: Tpurnuuepuasl, ¢ochonunuabl, crepouabl. [unpodunsHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue pynkuuu nunuaos. CpaBHEHHE YTIIEBOJOB, OEIKOB M JIUIHOB
KAaK UCTOYHUKOB SHEPTUH.

Hyxneunnoswie kucnotel: JIHK u PHK. HykneoTtuabpl — MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Crpoenne u ¢ynkuun JAHK. Crpoenne u ¢ynkuuu PHK. Buasr PHK. ATO®:
CTpoeHHE U QYHKIIUH.

[utonorus — Hayka o kietke. Kierounas Teopusi — npuMep B3aUMOIEHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAaHUU. METO/ bl U3yUEHHUS KIETKH.

Knerka kak wnenmoctHas »kuBas cuctema. OOnIMe MNPU3HAKM KIETOK: 3aMKHYTas
HapyxHas MmemOpana, moniekyibl JIHK kak renernueckuit anmapart, cucreMa CHHTe3a OenKa.

Tunel KIETOK: SyKapuOTHYECKass M MpokapuoTthyeckas. OCoOEHHOCTH CTPOCHHUS
npokapuoTuyeckoil kietku. Knetounass crenka Oaxrtepuil. CTpoeHHE 3yKapHOTHYECKOU
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX (YHKIUU.
[Ina3zmarnueckass memOpaHa, €€ cBoicTBa W (yHkumu. LluTtomnazma u €€ opraHOWBI.
OpgnomemOpannble  opradHouasl  kierku: OIIC, anmapatr TonbIxku,  JHU30COMBI.
IlomyaBTOHOMHBIE OpraHOMJBI KIETKH: MHTOXOHJpHUH, IutacTuabl. [IpoucxoxaeHue
MUTOXOHJIpUM 1 mactua. Buael miactua. HemeMOpaHHble opraHoubl KIETKH: puOOCOMBI,
KJIETOUYHBIA LIEHTpP, LIEHTPUOJHM, PECHUYKH, KIYTUKH. DYHKIUU OPraHOMJOB KIETKHU.
Bxirouenus.

SAnpo — perynatopHblii 1eHTp KieTku. CTpoeHue sjapa: saepHas o00o0youKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. llnelinen, P. Bupxos, k. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnipeneneHne XUMHYECKUX JJIEMEHTOB B  HEXHUBOM IIPUPOAEY,
«Pacnpenenenue XMMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuier u cxemsl: «llepuoanueckas Tabiuia XUMUUECKUX 3JIEMEHTOB», «CTpoeHHE
MOJIEKYJIbI BOAbD», «buocunTe3 Oenka», «CTpoeHue MoJiekyabsl Oenka», «CtpoeHue
dbepmentay, «HyxnennoBsie kuciotbl. JIHK», «Ctpoenmne monexynsr ATDy», «Ctpoenue
DYKapUOTUYECKON KIIETKN», «CTpOoeHHe >KMBOTHOM KIETKW», «CTpOEHHE pACTUTEIBHON
KIIETKN», «CTpOE€HHE TPOKAPUOTUUECKON KIETKN», «CTpOEHUE s11pa KIETKN», « Y TIIEBOJBIY,
«JIunuaen.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE ISl TIPOBEICHUS HAOJIOICHUIA,
U3MEPEHHUM,  3KCIIEPUMEHTOB,  MHUKpPOIIpENaparbl  pacTUTEIbHBIX,  JKUBOTHBIX U
OaKTepHaTbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHre KaTanuTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha
MIpUMEPE AMHJIa3bl UIIU KaTajaasbl)y.

JlabopatopHast pabota No 2. «V3ydeHune CTpPOCHHUS KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMHUCAHUE.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmen BemecTB, Wil MeTabOIM3M. AccUMWISIIMSA (TUTACTHYECKU OOMEH) W
JTUCCUMUJIISIUS (PHEPreTUYeCKUid 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Ponb 3aKkOHOB coOXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tuner oOMeHa BemecTB: aBTOTpO(HBINA U TeTepoTpodHbIiil. Poins pepmMeHTOB B 00MEHE
BEILIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBass M TeMmHOBas (a3bl ¢orocuHTe3a. Peaknuu ¢oTocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAaYeHUEe (OTOCUHTE3a I KU3HM Ha 3emiie. Brusnue
yCJIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XeMOoCHHTE3. XeMOCUHTE3UPYIoIUe OakTepuu. 3HaUEHUE XEMOCHUHTE3a /Ui KU3HU Ha
3emiie.

OHepreTuueckuii oOMEH B KIeTke. PaciiensieHue BeIlIeCcTB, BBIICICHUE W
aKKyMyJIMPOBaHUE DSHEPrUU B KJIETKE. OTambl JHEPreTUYeckoro ooOMeHa. [ukomus.
bpoxenne wu ero Buapl. KuciaopogHoe OKHCIEHME, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe GpochopunmpoBanne. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakiuu martpuunoro cunHte3a. ['enetnueckass mHpopmanus u JJHK. Peanuzanus
reHeTH4ecKo nHpopMaIluu B KieTke. [ eHeTuueckuil Koj U ero cBoicTBa. TpaHCKpUIITUS —

Matpuusnbli cuHTe3 PHK. Tpancnmsauma — OwuocuHTe3 Oenka. OTambl  TpPaHCISLUU.
KoaupoBanue amuHokucnot. Posb pubocom B OnocuHTe3€ Oelka.
Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust oTkpeitus Bupyco (. .

NBanoBckuit). OcoOCHHOCTH CTPOCHHS W KU3HCHHOTO IIMKJIa BUPYCOB. bakrtepmodarmu.
bonesnn pacrteHuii, JKMBOTHBIX M  4YEJOBEKAa, BbI3bIBAEMBIC BUpycamMu. Bupyc
nuMmyHoaepuiurta yenoseka (BMY) — Bo3Oymutens CIIWa. OOpatHas TpaHCKpUILIuS,
peBepTaza u unterpasa. [IpodpunakTruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . UBanosckwii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunbl mnatanus», «Mertabonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii ooMen», «Xioporiact», «Dotocunresy, «Ctpoenue JJTHK», «Crpoenue
u (QyHKUMOHUpOBaHUE TeHa», «CuHre3 Oenka», «leHetmueckuid Koay», «Bupycen,
«baktrepuodarn», «Ctpoenue wu xu3HeHHbIM 1wukin Bupyca CIIM]Jla, OGaxrtepuodaray,
«Perumkanusa JTHK».

O6opynoBanue: Mojaenu-anmivkanuu — «Yapoenue JIHK w  TpaHckpuniusy,
«buocuntes 6enkay, «CtpoeHue KIeTku», Mozesb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii nuki1, win >KU3HEHHbIH UK KieTku. MuTepdasza u mutos. Ilpouecchl,
npoTekaromue B uatepdasze. Permmukanus — peakius marpuunoro cuntesza JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KApUOTHIL. JIUIIIONHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuael. lluTosmornueckre OCHOBBI PAa3MHOKEHHUS W HHIWBHUIYAIbHOTO
Pa3BUTHUS OPTraHU3MOB.

Henenne kietkn — muto3. Crangum muto3a. IIponeccel, mpouCXonasiive Ha pa3HbIX
CTausAX MUTO3a. BUONIOrnYecKuii CMBICH MUTO3A.



[Iporpammupyemasi TuOeIbh KJISTKH — aroITo3.

dopMBl pa3MHOXEHUS OpPraHW3MOB: Oecmojoe u TmosoBoe. Buapl Oecronoro
pPa3MHOXXEHUSA:  JCJICHUE  HAABOE, IOYKOBAHHE  OJHO- W MHOTOKIETOYHBIX,
copooOpa3oBaHHUe, BEreTaTMBHOE  pa3MHOXeHUEe. VCKycCTBEHHOE — KIIOHMPOBAaHHE
OPTraHU3MOB, €T0 3HAYEHUE JJISI CEIEKIIUU.

[TonoBoe pazMHOXkEHHUE, €r0 OTINYUS OT OECIOJIOTO.

Meito3. Craguu meriosa. [Iporiecchl, npoucxoadiue Ha craausax menosa. [loBenenne
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

['ameTtorenes — mpoiecc 00pa3oBaHUS TMOJOBBIX KJIETOK Yy JKUBOTHBIX. [lojioBbIE
KEJIe3bl: CEMCHHMKH W sUYHUKH. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIETOK — TraMeT
(cnmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS
ANIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [lapreHorenes.

NunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHATIBLHOTO Pa3BUTHUS y MO3BOHOYHBIX XKUBOTHBIX: APOOJIEHUE, TacTpysius,
opranoreHe3. lloctamOpuoHanbHOE pa3BuTHE. TUMBI TOCTIMOPUOHAIBHOTO Pa3BUTHUS:
psMOe, HempsiMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOEHUE CEMEHHU,
CTaJINU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabnuub! u cxembl: «DOpPMBI Pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
Yy LBETKOBBIX pPacTeHU», «BereraTMBHOE pPa3MHOXKEHHUE DPACTCHUN», «JlelneHue KIeTKu
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOeHUE XPOMOCOMBD», «KIETOUHBIM UKD,
«Pemmkamusa JJHK», «Murtosz», «Meio3y», «IIpsimoe u Henpsimoe pa3Butue», «l'amerorenes
Yy MJICKOTIUTAIOIINX U Y€JIOBEKA», « OCHOBHBIE CTAIMA OHTOTCHE3A).

OO6opynoBaHue: MUKPOCKOI, MUKpoIipenaparbl «CrepMaTo30U Ikl MIIEKOTTUTAIOIIETOY,
«SlinexkneTka MieKkonuraromero», «KaprokmHes B KJIETKaxX KOpeIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, mojens JJIHK, monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaboparopHas pabora Ne 3. «HabmroneHue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JyKa
Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopuast pabota No 4. «l3ydyeHue CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3amaun reHeTUKU. MIcTOopusi pa3BUTHUA TEHETUKW. Pojib 1MTONOTHH H
SMOpPHOJIOTUN B CTAHOBJICHHHM TEHETHKH. BKiam poCCHUCKMX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOAbl TEHEeTUKH (TUOPHUIONIOTHYECKUN, IUTOTEHETUYECKUM,
MOJIEKYJIIpHO-TeHeTuYeckui).  OCHOBHbIE  TE€HETHMYECKHE  TOHATHS. | eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTM  HAcJIeIOBaHUsI MPHU3HAKOB, yCTaHOBIEeHHble [. Mengenem.
MonorubpunHoe CKpenBanue. 3aKOH €IMHO0Opa3us THOPUAOB IEPBOTO IOKOJICHUS.



[IpaBuio AOMUHUpPOBaHWA. 3aKOH pACHICTUICHUSI MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMer.
[TosHOE M HEMOTHOE NOMUHUPOBAHHUE.

JlurubpuHOe CKpenMBaHue. 3aKOH HE3aBUCHMOTO HACJCIOBAaHUS ITPU3HAKOB.
[{uToreneTnueckue OCHOBBI TUTHOPUIAHOTO CKpEUIMBaHUs. AHATU3UPYIOIIEE CKPEITUBaHUE.
Hcnonp30oBanre aHATU3UPYIOMIETO CKPEITUBAHUS JJIS1 OTIPEACIICHHS] TEHOTHUIIA OCOOM.

CuersieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana no cCUEMJIEHHOMY
HacJieIoBaHuIO TeHOB. HapylieHue cienieHns TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XPpOMOCOMHas TE€OPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhI.

I'enetnka mosia. XpPOMOCOMHOE OIpEeAeieHUue I0ja. AyTOCOMBI M TMOJIOBBIC
XpOMOCOMBI. ['OoMOraMeTHbie M reTeporaMmeTHble OpraHu3Mbl. HacnmemoBanue mnpu3HAKOB,
CLEIUICHHBIX C TTOJIOM.

N3meHunBOCTh. BuIbl M3MEHUMBOCTH: HEHACJEACTBEHHAs U HacCIEICTBEHHas. Poib
Cpelbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapakTEPUCTHUKAa MOAUPHUKAIMOHHOM
W3MEHYMBOCTH. BapuanmoHHbIA psl M BapualMoOHHAs KpuBad. Hopma peakuuu nmpusHaka.
KonnyecTBeHHBIE W KA4eCTBEHHbIE TIPU3HAKM MW UX Hopma peakuuu. CBoMCTBa
MOJU(PUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrtBennas, wWiM  TEHOTUIIMYECKAs,  U3MEHYUBOCTD. KombunaTuBHas
M3MEHYMBOCTh. MeH03 U TMOJOBOM MpoIlleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
MyTtanuonHass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa ¥ npuyuHbl MyTauuid. MyTtareHsusie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
psA0B B HacyueACcTBeHHOM n3meHunBocty H. M. BaBuioga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun dvenoBexka. OCHOBHBIE METOAbl T'€HETHKU YEIOBEKa:
TE€HEAJIOTUUECKUM, OJU3HEIOBbIN, HUTOTCHETUYECKUH, OMOXMMUYECKUH, MOJEKYJISPHO-
reHeTnyeckuii. COBPEMEHHOE OINpPENEICHUE TE€HOTHUIA: MOJHON€HOMHOE CEKBEHUPOBAHME,
TCHOTUIIMPOBaHUE, B TOM umcie ¢ momolpio [11[P-ananu3a. HacnencTBennsie 3ab01eBaHms
YeJIOBeKa: TeHHble O0JIe3HH, OOJE3HM C HACIEACTBEHHON MPEapacioioKEeHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. ComMaThueckue W reHepatuBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  00pa3a JKM3HU, AUATHOCTUKHU, NPOPUIAKTHUKA U  JICUCHHS
reHeTUYeCKuX  Oosie3Hel.  MeauKo-TeHEeTHYeCKOoe  KOHCYJBTHPOBAaHUE.  3HAUYCHHUE
MEJUIIMHCKOW TEHETUKH B TPENOTBPAIICHHH U JICYCHHH TEHETHYECKUX 3a00JIeBaHUI
YEJI0BEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuubr u cxeMbl: «MOHOTHOPUIHOE CKpPENIMBAHWE W €ro IUTOTCHETUYEeCKas
OCHOBa», «3aKOH PACIICTUICHUSI U €r0 IUTOIN€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI TAMET,
«JlurubpuaHoe ckpemmBanue», «L{utomoruueckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI,
«Meno3», «B3auMOJIEMCTBHUE aJUICIIBHBIX TE€HOB», «l'€HETHUYECKHME KapThl PACTEHHH,
KUBOTHBIX U YelIOBeKa», «['eHeTnka nomna», «3akOHOMEPHOCTH HACJIEIOBAHMUS, CLEIIJIEHHOTO
¢ nomom», «Kapuotumbel 4YenoBeKa W KUBOTHBIX», «BuIbl H3MEHYMBOCTHY,



«MomudukanmonHas U3MeHIUBOCTEY, «HacnenoBanue pesyc-daxropay, «['eHetnka rpymnm
KpOoBW», «MyTallMOHHAsA N3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-aniuinkanuu «MoHoruOpuHoe ckpenmBanuey», «HemnomHoe
JTOMUHHUpOBaHUE», «JuruOpuanoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpomnpenapar «/[pozopuna» (Hopma, mytanuu GOpMBI KpPBUIBEB W OKpPAaCKH Tena),
repOapuii «I'opox MOCEBHONY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «M3yuenue pe3ynbTaToB MOHOTHOPUAHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTMPENapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAITMOHHOW W3MEHYUBOCTH,
ITIOCTPOCHUE BAPHUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOW».

Jlabopatopnass pabora Ne 7. «AHamu3 MyTanmuid y Apo3ouiibl Ha TOTOBBIX
MHUKponpenapaTax.

[TpakTuueckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak HayKa M Mpouecc. 3apoKICHHUE CEJIEKIMU U JOMeCTUKausA. YueHue H.
. BaBuiioBa o 1IeHTpax MPOUCXOKACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTphI
MIPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOABI CEeNEKIMU. MacCOBBI M MHAMBUYJIbHBIA OTOOPHI B CEJIEKIIUH
pacTeHMii ¥ KHUBOTHBIX. OIlEHKa JKcTepbepa. bIIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuaunr. Yucras nunus. CKpelMBaHME YUCTHIX JMHHUMA. ['eTepos3uc, wim ruldpumHas
cuna. HepoactBenHnoe ckpemnuBanue — aytopuauur. OtpanéHHas TuOpuau3anus u e
ycnexu. VICKyCCTBEHHBIM MYTareHe3 M IOJyYEHUE IMOJIUILIOMIOB. JIOCTHMKEHHS CEJIEKLIMU
pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. [ €HHAsT WHXKEHEPHUsA. JTambl CO3JAHMS
pexkomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas mmxenepus. Kinerounsie
KYJBTYPBL. MuKpOKIOHaIBHOE pa3sMHOXEHUE PacTEHUMN. Knonuposanue
BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUYECKUE
npobsembl. 'MO — reHeTnyecku MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. BaBuiios, 1. B. Muuypumn, I'. /{. Kapnieuenko, M. ®@. BaHoB.

Tabmuubr u cxembl: kapTa «L[eHTpBI TMPOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTypPHBIX
pactenmit», <«llopoapl gOMamHUX KUBOTHBIX», «CopTa KYJBTYPHBIX PACTEHHUID,
«Otnanénnas rubpuauzanus», «Padotel akamemnka M. @. MBaHoBay, «llomurmmounausy,
«OOBEKTHI OMOTEXHOJIOTHI, «Knerounsie KYJIbTYPbI u KJIOHUPOBAHHEY,
«KoHcTpynpoBaHue 1 IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKU TUIOJOB U KOPHETLJIONOB AUKHX (DOPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHbIE PACTECHUS.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHBIE METOJIbI M TIOCTUXKEHHS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEIUNIMYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KJTACC

Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[Ipennochuiku BOZHMKHOBEHUS 3BOJIIOIMOHHON TEOPUU. DBOJIIOIMOHHASA TEOpUS U €€
MECTO B OMoi0ruu. BiausiHue sBONIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa 3BONMIONUU. [laI€OHTOIOrMYECKHUE: TMOCIEA0BATEIBHOCTD MOSBICHHUS
BUJOB B TNAJICOHTOJIOTHYECKON JeTomucH, mnepexoansie (opmbel. buoreorpaduueckue:
CXOJCTBO U pasznuune (hayH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTMUECKHUE: CXOJICTBA M Pa3INYUsi YMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE, PYAUMEHTAapHBIE OPIaHBI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHM3MOB HACJIEICTBEHHOCTU M
OCHOBHBIX METa00JIMYECKUX ITyTEH Yy BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapeuHa. IIpeamnocbuikM BO3HMKHOBEHUS JapBUHU3MA.
JIBHOKyIIME CHJIBI 3BOJIONMM BUAOB 1O JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE IIpU
OTPAaHUYEHHOCTU PECYpCOB, HEOMpeesIEHHAss M3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretrnueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossosronus. [lomynsauus kak eqMHUNA BUAA U 3BOJIIOLIHH.

JIBvkymue cuibl ((hakTOphl) SBOJIOIMK BUJIOB B MIPUPOE. MyTallMOHHBIN MPOIecC U
KOMOMHATUBHAST W3MEHYMBOCTh. [lomynsunoHHBIE BOJHBI U Jpeid reHoB. M3omsmus u
MUTPALIHSL.

EcrtecTBeHHbINl 0TOOp — HampaBisOmMi pakTop 3BoonrH. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT, ~ OpraHM3MOB  Kak  pe3yjibTar  3Bojtonuu.  llpumepst
MPUCIIOCOOJIEHHUI y OpraHu3MoB. ApoMop(h03bl U UAHOATANTALUH.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHOBHble (OpMBI BHUI000pPA30BaHUS:
reorpaduyeckoe, 3KOJIOrHUecKoe.

Maxposomonusi. dopmbl 3BoOLMN: (PUIETHYECKAs], TUBEPTeHTHAs, KOHBEPreHTHAs,
napajuienbHas. HeoOpaTuMocTh 3BOJIOLHH.

[IpoucxoxaeHne OT  HECNMEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdeMoHcTpanuu:

IToptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'ekkens, ®. Mromiep, A. H. CeBepuios.

Tabmuupr u cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey, «3apobllH
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObI 3a CYILIECTBOBAHUEY,
«EctectBeHHbIii  0TOOPY», «MHOrOOOpasme copToB pacTeHui», «MHOroobpasue mopoa
KUBOTHBIX»,  «[lomymsmum»,  «MyTauMoHHasT  M3MEHYHBOCTB»,  «ApoMopdo3b»,
«Mnunoananraumny, «O01mas nereaepauus», «IBmwxkymme cuisl sBomonuny, «Kapra-cxema
mapipyTta nyremectBusa Y. Jlapsunay, «bopbs0a 3a cyuiectBoBaHue», «lIpucnoco0ieHHOCTD
opranusmoBy, «['eorpaduueckoe Bu1000pa3oBaHne», « IKOJOTHIECKOE BUI000PA30OBAHUEY.



O6opynoBaHue: KOJUIEKIIUA HACEKOMBIX C Ppa3IMYHBIMU THUIIAMH OKpAackd, HaOOp
IJIOJIOB W CeMsiH, KoJulekius «lIpuMepsl 3almuTHBIX MTPUCTIOCOOIEHUN Y >KUBOTHBIXY,
MozieNib «OCHOBHBIE HaNpAaBJICHHS 3BOJIIOIUNY, 00bEMHas Mojaelb «CTpoeHHe TOJIOBHOTO
MO3Ta MMO3BOHOYHBIX).

buoreorpaduyeckass kapTa Mupa, KoJuleKus «@DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHMil», ™mojnenb anmumkamus «llepekpéct XpomMocom», BIaKHBIE
npenapathbl «Pa3Butre HacekoMoroy, «Pa3BuTue narymku», Mukpomnpenapat «pozoduiay
(HOpMa, MyTanuu (OPMBI KPHUIBEB U OKPACKH TeJIa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIabopartopnas padota Ne 1. «CpaBHeHHE BUAOB IO MOPPOJIOTUIECKOMY KPUTEPHUIO.

JlabopatopHass pabdora Ne 2. «OmnucaHue NPUCHOCOOJEHHOCTH OpraHu3dMa H eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHble TNPEACTABICHUS O 3apOXACHUM >KW3HU. HayuyHbple rumortessl
BO3HMKHOBEHHUSI XU3HM Ha 3emuie: aOuMOreHe3 M mnaHchepMmus. XHUMHUYECKas HBOJIIOIUS.
AOUOTEeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHUUYECKUX. DKCIEPUMEHTATHLHOE
MOATBEPKIEHNE XUMHUYECKOW 3BOMIONMU. HavalbHble 3Tambl OMOJOTUYECKOW HBOJIIOIUU.
['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
npoTokieTku. [lepBbie KIETKU W WX 3BONIOIHUA. DOPMUPOBAHHUE OCHOBHBIX TPYII KUBBIX
OpraHU3MOB.

Pa3zgutne xum3Hum Ha 3emiie mo 3paMm U nepuomaM. Karapxeil. Apxeiickas u
mpoTepo3oiickas Ipbl. Ilameosoiickas 3pa W €€ MepHoabl: KeMOPHUUCKUN, OpPIOBHUKCKHM,
CUITYPUHCKNN, IEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30¥icKas apa ¥ €€ NEPUOBI: TPHACOBBIN, IOPCKUI, METIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3TAIbl 3BOJIIOIUN
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUIl W >KUBOTHBIX. [losiBeHue,
paclUBET ¥ BEIMUPAHUE IPYII )KUBBIX OPTraHU3MOB.

Cucrema  OpraHMueckoro Mupa Kak  oTpaxeHue HBomonuu. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

OBOJIIOIMA YeJOBEKa. AHTpPOIOJOrUs Kak Hayka. Pa3BuTue mpeicTaBiIeHH O
IIPOUCXOXKJICHUH YeJIoBeKa. MeToasl HM3ydeHHs aHTpororeHesa. CxoacTBa W pas3iudus
YeJIoBeKa M )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YETOBEKa.

JBuxymue cunbl (akTopel) aHTpororene3a. HacnmeiacTBeHHas W3MEHUYMBOCTH U
ecTecTBeHHbI o0TOOp. OOuIecTBeHHbI 00pa3 >KU3HHM, H3TOTOBJIEHUE OpYIuil Tpyna,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaIUH U BETBHU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONUTEKH, YETOBEK yMEbIN,
YenmoBek mnpamoxomsamui, YenoBek HeaHAEPTAIbCKUK, YesnoBek pasyMHbii. Haxomku
UCKOIMAEMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHMUS, 00JIACTb pPacHpOCTpaHEHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHL: €BPOINEONIHAS (€Bpa3uiicKas), HErpo-
aBcTpajioujHas (9KBaTOpUalibHAs), MOHIOJIOMAHAS (a3MaTcKo-amepukaHckas). UYepTbl



MPUCTIOCOOTICHHOCTH TPEACTaBUTENICH YeOBEYECKMX pac K YCJIOBHUAM CYIIECTBOBAHUA.
EnuHcTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuer u  cxembl: «Bo3umkHoBenue CoiaHeuHON  cHUCTeMbl», «Pa3BuTue
OpraHU4YecKOro Mupa», «PactuTtenbHas KieTkay, « KuBoTHas kinetka», «lIpokapuornyeckas
KJeTkay, « COBpEMEHHasi CUCTEMa OPraHUuYecKoro Mupay», « CpaBHEHUE aHATOMHUYECKUX YEPT
CTPOEHHS  4YeJOBeKa W YeJIOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAJICOHTOJIOTMYECKUX HAXOJIOK MPEAKOB COBPEMEHHOIO YENIOBEKay, «JlpeBHEHIINE JII0an»,
«JlpeBHue moan», «IlepBpie COBpeMEHHBIE MIOAN», «UenoBedeckne pacs.

O6opynoBanue: myispku  «lIpoucxoxienue uenoBeka» (OIOCThI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEaHJEpTalblla, KPOMaHbOHIA), CJICTIKU WU HW300paKEeHHUs] KaMEHHBIX
opyaui NEepPBOOBITHOTO YeJI0BeKa (KaMHHU-YOTIIEPHI, pyOurna, ckpebiia),
reOXpOHOJIOruYecKas Tadnuia, KoeKus «DopmMbl COXpAaHHOCTU UCKOMAEMBIX KUBOTHBIX
Y PACTEHUID.

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

[Tpaktuueckas padorta Ne 1. «M3yueHrne UCKOMAEMBIX OCTATKOB PACTEHUN U KMBOTHBIX
B KOJUIEKIUSIX).

DKCKypceust «IBOMIONUSI OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBIN
WJTU KpaeBeqUYeCKUl My3eit).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DOKoJorus Kak Hayka. 3aJayd W paslielibl 3KOJOTUU. MEeTOIbl HAKOJOTHMYECKUX
MCCJIEOBAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHU3MOB:  BOJHAsl, HA3€MHO-BO3JYyIIHas, IOYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue pakroprl. Kimaccudukanus 3K0g0rudeckux GpakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. JleficTBre 3K0I0rndeckux (PakTopoB Ha OPraHU3MBI.

AOuoTtnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenusi opraHu3MoB K JEHCTBUIO abuoTMyecKux ¢akTopoB. buonornueckue
PUTMBL.

buotnueckue ¢daktopel. Bumbl OMOTHYECKHMX B3aUMOJCUCTBUI: KOHKYPCHIIHS,
XHUIIHUYECTBO, cuMOM03 u ero (¢opmel. [lapasutusM, Koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M. 3HAYEHUE
OMOTUYECKUX  B3aUMOJACHCTBUN JUIsl  CYIIECTBOBAHUS OPraHU3MOB B  MPUPOJHBIX
COO0O01IeCTBAX.

DKOJIOTHUECKHE XAPAaKTEPUCTUKU Monyysiuud. OCHOBHBIE MOKAa3aTead MMOMYJIALHN:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT, MHUrpamnus. /[uHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PETYJIALHNS.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, O. I'exkkens.



Tabmumst u  cxembl: kapta «llpuponusie 30HBI 3emmn», «Cpeabl oOuUTaHUsA
opranu3moBy, «Dotonepuoguzmy», «llomynsuuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nomyJsiuuu uHQY30puu-Ty penbkuy, «lluniessie nenm.

JlabopaTopHble U NpaKTHYECKHE PAdOTHI:

JlabopatopHast padota Ne 3. «Mopdonornyeckne 0ocoOEHHOCTH PacCTCHHUM W3 Pa3HBIX
MECT OOMTaHHUSI.

JlabopatopHas pabota Ne 4. « BiusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora Ne 2. «llogcu€r MJIOTHOCTH MOMYJSIIUN pa3HBIX BHUIOB

pacCTEHUIN.
Tema 4. CooO1mecTBa 1 IKOJI0rHYecKHe CUCTEMBbI.
CooOmectBO  opraHu3mMoB — OuoueHo3. CTpykTypbsl OHOLIEHO3a:  BHUAOBasd,

IPOCTPAHCTBEHHAs, Tpopuueckas (nuuienas). Bunpi-nomunantel. CBsi3u B OMOLIEHO3E.

Okosornueckre cucteMbl (3xkocuctemsl). [loHsaTHe 06 sKocucTeMe M OHOTreOIeHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopot BemiecTB M NMOTOK 3HEPIHH B 3KocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBsle nenu u cetd. OCHOBHBIE TOKA3aTelM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTUYECKUE MUPAMUABL: MPOAYKLUUHU, YUCICHHOCTH, OrnoMaccel. CBOMCTBa
DKOCUCTEM: YCTOWUMBOCTD, CAMOPETYJIALHNs, pa3BuTHe. CyKIECCUsl.

[IpuponHble DKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOIO WU
HIMPOKOJUCTBEHHOT O JIeca.

AHTPOMOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bronoruieckoe u
XO03SIIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue  kak  (Qaktop  ycToWumBoctH  3KocucteM.  CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. W. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKkTypa Ouochepsi.
XKupoe BemecTBo U ero GpyHkiuu. OcobeHHOCTH OMoCchepsl KaK TII00ATbHONW IKOCHCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB U OMOr€OXMMHUYECKHE LHUKIBI 3JEeMEHTOB (yriaepoja, a3oTa).
3oHaNBHOCTHL OMOCchephbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Ouochepe 3emiu. AHTpPONOTeHHBIE W3MEHEHUST B Ouocdepe.
I'moGanpHbIE PKOJIOTHYSCKUE TTPOOIICMEL.

CocymiecTBoBaHre MOpuUpoabl U dYenoBedecTBa. CoxpaHeHwe OuopazHooOpasus Kak
OCHOBa YycroilunBocTH Ouocgepsl. OCHOBA palMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCHoJb30BaHue. JJocTrkennst OMOIOTHUU U OXpaHa MPUPOIbI.

JdeMoHcTpanuun:

IToptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuet u cxembl: «llumeBble uenw», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobuiecTBay, «llenu nutanusy», «konorudeckas nupamuaa», «buocdepa u
YeJoBeK», «IKOCHUCTEMA IHUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO Jiecay,
«broneno3 Bomoéma», «ArpoueHo3», «llpumepHble AaHTPONOrEHHBIE BO3AECUCTBHA Ha
npupony», «BaxHenmme MCTOYHUKH 3arpsA3HEHHs] BO3AyXa M I'PYHTOBBIX BOI», «IlouBa —
BakHeHIas cocrtapistonias ouochepr», «DakTopbl nerpamauuu mnousy, «llapHUKOBBIM



ahdekT», «DakTOoppl PATUOAKTUBHOTO 3arpsi3HEHUs Ouocdeprl», «OOImas CTpyKTypa
ouocdeps», «Pacnpoctpanenue xu3zHu B Ouochepe», «O30HOBBIN 3kpaH OHocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoOIe».

O6opynoBanue:  Mojenb-anmvkanuss  «Tumuunele  OUMONEHO3bI»,  TepOapuii
«PactutenbHble  cooOiiecTBay, KoJuiekiuu «buonenos», «Bpeautenn BakHEHIIUX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TrepOapuu U KOJUIEKIMM PACTEHUH W IKUBOTHBIX,
OpUHAJIEKAIIME K Pa3HbIM JKOJOTHYECKMM TpylnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

CornacHo ®I'OC COO, ycraHaBiIMBarOTCs TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHMS OOYyYalOIIUMHCS TPOTpaMM CpenHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType JTMYHOCTHBIX pe3yJabTaTOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/AIOIIME:  OCO3HAHHE  OOYYarOIIMMUCS
POCCHMCKOM T'Pa)XJaHCKOM HUIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPE/IEICHUIO, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHY, LIeJICHAINIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN TUYHOCTH HA
OCHOBE KIJIOYEBBIX I[EHHOCTEHW MW HCTOPUYECKUX TPAIULMUKA  PA3BUTHUA
OMOJIOTUYECKOTO0  3HAHUS, TOTOBHOCTb U  CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJACTBOBAaTbCSI B CBOCH  JCATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMHM, TPUCYIIMMHU CHUCTEME OHMOJOTUYECKOTO O0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIngyHOCTHBIE PE3ynbTaThl OCBOEHUS NpeaMeTa «bHOJOTHs) TOCTUTarTCs
B €IMHCTBE Yy4eOHOW M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMA  POCCUMCKMMHM COLHUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TPUHSATHIMUA B OOIIECTBE MPaBUIIAMU U
HOpMaMH  TIOBEAEHUS U  CIOCOOCTBYIOT  MpoOIEccaM  CaMOIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PA3BUTUSl BHYTPEHHEHN MO3ULHMU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IIPABOMOPSAKY, YEJIIOBEKY Tpylda H
CTapiieMy TOKOJICHHIO, B3aMMHOTO YBaXEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HAacJ€OUI0 ¢ TPAAUIUAM MHOTOHAIIMOHAJIBLHOIO Hapojaa
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JIMdHOCTHBIE pPE3yNbTaThl OCBOEHUS YueOHOro mpeameTra «buoiorusy
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaromuXcCs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOI IEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHHUI,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSM POCCHUHMCKOTO 0OIlecTBa,
paclIpeHre >KU3HEHHOIO OMNbITa W ONbITA JESITEIBHOCTH B IPOLECCE



peanu3alyy OCHOBHBIX HAIPABICHUN BOCHUTATENIBHOM NEATEIHOCTH, B TOM
YHUCJIE B YACTH:
1) rpaxxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHMS
y4eOHBbIX, TO3HABATEJbHBIX U HCCJIENOBATEIbCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OIIMOHEHTOB TPHU OOCYXKIECHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOAy, UyBCTBAa OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHHE K TMPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
NpUPOIbI, TOCTUAKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPyAe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUMU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIY>KeHUIO U 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYAIIMIO0 U MPUHUMATH OCO3HAHHBIE PEILICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOJMTEINSIM, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEMEUHOMN dKU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TMTMEHHMYECKMX TpPaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPaBUJI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ymoTtpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JeSTEIbHOCTD;

UHTEpeC K pa3IuyHbiM cdepaM npodhecCHOHANTBHON AesATEeIbHOCTH,
yMEHHUE COBEPILATHh OCO3HAHHBIN BBIOOp Oynyuieil npodeccun U peannu3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KAaK HCTOUYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAHNUS;



MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphl: MPHUOOPETEHHE OIbITa
IUJAHUPOBAHMSI TOCTYNIKOB M OLEHKH HX BO3MOXHBIX IOCIEICTBUMA IS
OKPY’KaIOIEH CPEMBL;

OCO3HaHUE TI00aIbHOIO XapaKkTepa 3KOJOTHYECKUX IMpo0sieM U MyTed uX
peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETAEMbIE NMPU H3YyYEHUU OHOJIOTHU
3HaHWA M YMEHHS IpU PEUIeHHH NpoOJeM, CBA3AHHBIX C palMOHAJIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOIEHHE TIpaBWJI TIOBEJIEHUS B  IPUPOJIE,
HaIIpaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B 3KOCHCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOC(EpHI);

AKTUBHOE HEINPUATHE JCHUCTBUM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
OPUPOJTHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJIArONpPUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HaJU4he€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTHUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYaCTHIO B IPAKTHYECKOM  JEATEIBbHOCTH
9KOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAaHHMIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIbTYPhl KaK CpelcTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUDA;

NOHMMAaHHE CHEeIU(PUKH OHOJIOTMM KaK HAyKd, OCO3HaHMs €€ poyid B
(opMUPOBAHNHN PALMOHATILHOTO HAYYHOTO MBIILICHUS, CO3JaHUH LEJI0CTHOTO
IPEICTaBICHUs 00 OKpYXaloleM MHUPE KaK O €AUHCTBE MPUPOIbI, YEIIOBEKA U
oOlecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MNpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH 11 COBPEMEHHOW IMBUIIM3ALINU:
oOecrnieyeHrss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl  Pa3BUTHS
4eJI0BEYECTBA, IOMCKA MyTeH BbIX0/1a U3 ITI00AIbHBIX IKOJIOTUYECKUX IPOOIEM
u obecrieyeHHs] TepexoJa K YCTOMYMBOMY pa3BUTHUIO, PAlMOHAIBEHOMY
MCIIOJIb30BAaHUIO MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMUECKMX 3HAHUM B LEJIAX
MOBBIIICHHUS] OOILIEH KYyJNbTYpbl, €CTECTBEHHO-HAYYHON TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOydYarouuxcs,
dbopMupyemMoii pu n3y4eHun OUOJIOTUY;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPaA M MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKIIIOYEHMS] Ha OCHOBE HAy4YHBIX
(paKkTOB M UMEIOIIMXCSI JAaHHBIX C LIEIbI0 OJYUYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME LICHHOCTU HAy4YHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATEIbHOCTD MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN MO OMOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie  pe3yJbTaThl  OCBOGHHMS ~ y4yeOHOro  IpeaMera
«buosorus» BKJIIOYAIOT: 3HAYMMBbIE I (POPMHUPOBAHUS MHPOBO33PEHUS
0o0yYarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KApTHHBI MHpa M CIECHH(PHUKY
METOJIOB TIO3HAHHUS, MCIOJb3yEMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (paKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHHE, HAOII0JICHUE, U3MEpEHUE,
AKCIIEPUMEHT " JIPYTHUX), YHUBEpPCAIbHBIC y4eOHbIC JIEHCTBHS
(mo3HaBaTenbHBIE, KOMMYHHKATHUBHBIE, PETYJISATUBHBIC), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH M COLMALHON KOMIIETEHIIUU
0o0yJarmmxcsi, CHOCOOHOCTh OOYYaOIIMXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHOM M COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBJiaieHre  YHMBEPCAJbHBIMH  y4eOHBIMH  IO3HABATEJIbHBIMH
JefiCTBUSIMH:

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:



CaMOCTOSATENIbHO  (opMyIHpoOBaTH H  aKTyaJIW3UpoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHSATUSIMHU);

OMpeNeNsaTh 1LeNu JeITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JACSATENIBHOCTH C TOCTaBICHHBIMU
LEJISIMU;

HCIIONL30BaTh OHOJIOTUYECKUE TOHSATUS 1Ji1 OOBsICHEHHS (DaKTOB U
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYKICHUS (MHIYKTUBHbBIC, HCAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpPEICTBA Il MPEJCTABJICHUS
CYIIECTBEHHBIX CBSI3€ U OTHONIIECHUN B MU3y4aeMbIX OUOJOTUYECKUX OOBEKTaX,
a TaKXe TMPOTUBOPEYMH PA3HOTO POJA, BBISBICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb, OILIEHUBATh COOTBETCTBUE
pPE3YJIbTATOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBble HcCIIeA0BATEIbCKHUE eiiCTBHS:

BJIAJCTH HaBBIKAMH  y4e€OHO-HCCIIeIOBATEIHCKOM u MIPOCKTHOMN
NEATeIbHOCTH, HaBbIKAMHM  paspelieHus  npo0jeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUSI MPAKTUUECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJO0B MTO3HAHMUS;

WCIIONB30BaTh Pa3IMYHbIE BUIbBI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYAIIUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MIPOCKTOB;

dbopMHpOBaTh  HAYYHBIM  TUN  MBIIUIEHUS,  BIAJETh  HAay4YHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU HOHITUSMH U METO/IAMU;

CTaBUTh M (OPMYyIMPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJW3MpOBATh 3a1ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI VIS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh 1IEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JeNCTBUA B MPOGECCHOHANBHYIO CPEy;

YMETh MEePEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCIHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE aIbTePHATHBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OpHEHTHUPOBAThCSA B PA3NMYHBIX WMCTOYHWKAX HWHoOpMaruu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIPABOYHMUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe),
aHATM3UPOBaTh HMH(POPMANIUIO PA3IUYHBIX BHUAOB W (OPM TIPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTH;

(bopMyIMpPOBATH 3aITPOCHI U IPUMEHSTH PA3TUYHBIC METOIbI IIPU TTOUCKE U
oTbope Ouojornyeckor WHQpOpMAIMK, HEOOXOJAMMOM ISl  BBITTOJTHEHUS
y4eOHBIX 33J1a4;

MprUOOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOTO  HMCIOJb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (GOpMY TPEICTaBICHUS
ouosiornyeckor wuHpopManuu (cxembl, TrpaduKd, JUarpamMMbl, TaOJIHIBI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeACTBa Npu paboTe ¢
Ouonornyeckor wHGOpMAIUEH: TPUMEHATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIbI, (pOpMYJIbl, aO0OpeBUATYpy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HarJIAIHOCTH;

BIIQZICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOpPMAIWH,
MH(GOPMALMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMM KOMMYHUKATUBHBIMHY J1€HCTBUSIMU:

1) oOmenne:



OCYIIECTBISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B AMAJOre WM JAUCKYCCUM MO CYIIECTBY OOCYKIaeMOM TEMBbI
(ymeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIECHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3aJ1aui, yUUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa UK TUCKYCCHUU);

pacrio3HaBaTh HEBEpPOAJIbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEPEHHS JPYyTUX JIIOJIEW, TPOSBIATH YBAXKUTEIBHOE OTHOILICHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOXO TOUKY 3PEHHUS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHas eI TeJIbHOCTh:

MOHMMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHJUBUAYAIBHOM pabOThl MpPU  PEIICHUH OUOJIOTHYECKOW  TPOOJIEMBI,
000CHOBBIBATh HEO0OXOTUMOCTh [IPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YICOHOU 3a/1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

IIPUHUMATh 1EJId COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATH JIEUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXZIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOTO yYaCTHHKAa KOMaHIbI B
oO1uit pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpeiaraTb HOBBIE IPOEKTHI, OLECHUBATH HAEHU C IO3UMUAM HOBHU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYaIIUSX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBJaeHNe YHHBEPCAJTbLHBIMY PEryJIsiTUBHBIMU JeCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKWE 3HAHWS JI BBISIBJICHHUS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YYEOHbIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOUX JICCTBUSIX U MOCTYNKAX MO OTHOIIEHHUIO K KUBOU MIPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAOIIUX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIbHYK)  JIESITEIBbHOCTD,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl ¢  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpaTh paMKd  y4yeOHOTO TpeJMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb  OCO3HAHHBIA  BBIOOP,  apryMeHTHpOBaTh  €ro,  Oparth
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOU JPYAUIIMHU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI peJICKCUU JIJIsl OLICHKU CUTYyalluH, BEIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBATh PUCKHA M CBOEBPEMEHHO IIPUHHUMATH PELICHUS 110 UX
CHMXKEHUIO;

YUYUTBIBAaTh MOTHBBI M APTYMEHTHl APYTUX NPU aHAIU3E PE3YJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

MIPUHUMATH ce0s1, 0CO3HaBasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

YUYUTBIBATh MOTHBBI M apryMEHTBI JAPYTMX MPH AHAIN3€ PE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH;

pa3BUBaTh CIOCOOHOCTH TOHMMAaTh MHP C TOYKH 3pEHUSI JIPYroro
YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yapTaThl OCBOEHHUS MPOrpaMMBbl CpPEIHEro OOIIETOo
oOpa3oBaHusi 1O OuoONOrMM Ha 0a30BOM YpOBHE BKIIOUAIOT B ce0s
cnenuduueckue s ydeOHoro mnpeamera «buonorus» HayuyHble 3HAHUS,



YyMEHUsI U CIIOCOOBI  JACHCTBHM MO  OCBOCHHIO,  HHTEPIIPETAIUH
U TpeoOpa3oBaHUIO 3HAHHWM, BHUIBI JIEATCIBHOCTH IO IOJYYEHHIO HOBOIO
3HaHUSA U TPUMEHEHMIO 3HAHUM B PA3JIMUHBIX YUYEOHBIX CHUTYyallUsIX, a TaK¥Ke B
peanbHbIX JKU3HEHHBIX CHUTYyallUMsX, CBSI3aHHBIX C Owuosioruei. B mporpamme
MPEIMETHBIC PE3YJIbTAThI IPEACTABIEHBI MO roAaM 00yUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS y4yeOHOro mpeamera «buomorus»
10 Kknacce nOJXHBI OTPAXKATH:

chOpPMHUPOBAHHOCTh 3HAHUUW O MECTE U POJM OHUOJIOTHUH B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCUIMCKHUX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBLHOM TPAMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HCHHBIX 3371a4;

YMEHHUE PAaCKpPBIBATh COJICpKaHUE OMOTOTHIECKUX TEPMUHOB M TTOHSATHH:
KU3Hb, KIETKAa, OpraHu3M, MeTa0oianm3M (0OMEH BEIIECTB M IMpEeBpallCHHUE
SHEPTrUM), TOMEOCTa3 (CaMOpEryJisIus), YpPOBHEBas OpraHU3aIlus KHUBBIX
CUCTEM, CaMOBOCIIPOU3BE/ICHUE (penpoayKuus), HACJIEJICTBEHHOCTb,
W3MEHYHMBOCTD, POCT U Pa3BHUTHE;

yMEHHUE Hu3JlaraTh OMOJIOTUYECKHE TEOpPUHU (KIETOUYHYIO, XPOMOCOMHYIO,
MYTaIlMOHHYIO, IICHTPAJIBHYIO JIOTMY MOJICKYJPHON OWOJIOTHM), 3aKOHBI
(I'. Mengens, T.Moprana, H. U.BaBunoBa) u yuenuss (0 IEHTpax
MHOT000pa3usi U TMPOUCXOXKACHUSI KyJIbTypHbIX pactenuid H. W. BaBuiiosa),
OTpEeEeNATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHUE BJAJIETh METOJaMd HAyYHOTO T[IO3HAHMS B OHMOJOTHUU:
HAOJIIO/ICHUE W OMHMCAHME KUBBIX CUCTEM, MPOIECCOB U SBJICHUN, OpraHU3aIIUs
U TIPOBEJCHHE OWOJOTHYECKOTO OKCIIEPUMEHTA, BBIIBHIKCHHE THITOTE3HI,
BBISIBJICHUE 3aBHCHMOCTH MEXAY HCCICAYEMbIMH BEIMYMHAMH, OOBSICHCHHE
MOJIyYCHHBIX PE3YJIbTaTOB, WCIOJb30BAHNEC HAYYHBIX TOHATHH, TCOpUU H
3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBE MOJTYUYCHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIJICIATH CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KIIETOK IMMPOKAPHUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHMU3MOB, OCOOCHHOCTH
MpoIIeCCOB: 0OMEHA BEIIECTB M MPEBPAIICHUS YHEPTUU B KJIETKE, (DOTOCHHTE3a,
MJJACTUYECKOTO M DHEPreTUYECKOro OoOMEeHa, XeMOCHHTEe3a, MUTO03a, Meko3a,
OTUIOOTBOPEHUS, PAa3MHOKEHUS, WHIWBHUIYATHHOTO PpA3BUTHS OpraHU3Ma
(oHTOTEHE3a);

yMEHHUE  TPUMEHATh  MOJy4YeHHbIE  3HAHWS I OOBSCHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SBJICHUM, JUIsl IPUHATHS MPAKTUICCKUX PEIICHUIA
B MOBCETHEBHOM JKU3HH C LIEJIbI0 00ecredeH st 6€30IMacHOCTH CBOETO 3/J0POBBS
U 3JI0POBbsI OKPYXKAIOLIUX JIFO/IeH, COONIOACHUSI HOPM IPAaMOTHOTI'O MOBEJICHUS B
OKpY>Kalollled MPUPOIHON cpejie, MOHUMaHuE HEOOXOAMMOCTU HUCIIOIb30BAHUS



JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTHH JUIsl palliOHATBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- H
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO  CKpPEUIMBAHUS JUIsl MPOTHO3MPOBAHUS  HACJICAOBAHUS
MIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JA00OPATOPHBIE U MPAKTUYECKUE PadOThI, COOJIIOAATh
mpaBuja mpu paboTe ¢ yueOHBIM U Ta00paTOPHBIM 000pPYI0BAHUEM;

yMEHHE KPUTHYECKHA OIICHUBATh W HWHTEPIPETUPOBATH WH(OOPMAIUIO
OMOJIOTUYECKOTO COJEepKaHUs, B TOM 4YHCJE TIICEBJAOHAYYHBIC 3HAHUS U3
pPa3IMYHBIX  UCTOYHUKOB  (CPEACTB  MaccoBOM  WHGOpMAIMKM, HAay4YHO-
NOMYJISIPHBIX MaTEpUAJIOB), a TakKKe OTUYECKHE AaCHeKThl COBPEMEHHBIX
UCCJIeIOBaHUIN B 00J1aCTU OMOJIOTHH, METUIIUHBI, OMOTEXHOIOTUH;

yMEHHUE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHMS,
0000mmas Ouojgornyeckyro HHPOPMAIMIO U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTOJb30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorusy 6
11 Knacce NOJXHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE€ M POJIM OHOJIOTUHM B CHUCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHpPa W HAyYHOTO MHPOBO33PEHUSA, O BKJIAJC
pOCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBLHOW TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3a71a4;

yYMEHHUE PACKPBIBATH COJIEpKAHUE OUOTOTHYECKUX TEPMUHOB U MOHSATHH:
BUJ, TOMYJSALMA, TeHOMOHM, OBOJIOUUS, JBIKYIIME CHIbl ((HaKTOpHhI)
ABOJIIOLINH, MIPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHTHI, KOHCYMEHTBI, PEYIICHTHI,
MIUIIEBBIE ST, YKOJIOTUYECKasi MIpaMuia, OMoreoreHo3, onocdepa;

yMEHHE H3j1aratb OWOJOTHYECKHE TEOpHH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxojactBa K. M. bapa, yepenoBaHusi rjiaBHbIX HamNpaBiICHUN U
nyTei sBomoruu A. H. CesepiioBa, yuenue o ouochepe B. . Bepnanuckoro),
OTIPEEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

YyMEHHE BJIAJICTh METOJaMHd HAyYHOTO TIIO3HAHMS B OHOJIOTHU:
HAOJTFO/ICHUE W ONMCAHKME YKUBBIX CHCTEM, MPOIECCOB M SBJICHUMA, OpTaHU3aIINS
U TIPOBEJICHHUE OHOJIOTMYECKOTO DSKCIEPUMEHTA, BBIJIBHDKCHHE THITOTE3bI,
BBISIBJICHUE 3aBHCHMOCTH MEXIY HCCICAYEMbIMU BEIMYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB, WCIOJB30BAaHUE HAYYHBIX TMIOHSATUH, TEOpHA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBE MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
O0OBEKTOB: BHJIOB, TOMYJSIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,



OMOTeOIIEeHO30B M HSKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEACTBCHHON
U3MEHYMBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
IPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEWUCTBUS DKOJOTHUYECKUX (HAKTOpOB Ha
OpraHM3MBI, TIEPEHOCA BEIIECTB H TIOTOKA SHEPTUM B IKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYTrOBOpPOTa
BEIIIECTB U OMOTCOXUMHYCCKUX ITUKIIOB B OMocdepe;

yMEHHE  TPUMEHATh  IOJy4YeHHBIE  3HAHWS I OOBSCHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SABJICHUH, TSI IPUHATHS MPAKTUICCKUX PEIICHHMA
B TIOBCETHEBHOW KU3HHU C IEJIBI0 00ecreueHus1 0€30MacHOCTH CBOETO 3/I0POBbBS
1 3JI0POBBS OKPYIKAIOIINX JTFOCH, COOTIOICHUS HOPM TPAaMOTHOTO TIOBEICHUSI B
OKpY>Kalollel MPUPOTHON cpelie, MOHUMaHue HEOOXOAUMOCTU HUCTIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOM ounonoruu IS parroHaIbHOTO
IPUPOAOIIOIH30BAHUS;

yMEHHUE peIlIaTh dJEMEHTapHble OHOJIOTMYECKUE 3aJadl, COCTaBISATH
CXEMBbI [TIepeHOCca BEIIECTB U SHEPTUH B SKOCHCTeMax (I[eNu MUTaHus);

YMEHHE BBITIOIHATH J1a00paTOpHBIC U MPaKTUICCKUE paboThI, COOIIIOIATh
npaBuiIa nmpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMCHHE KPUTHYECCKH OIICHHUBAThL M HHTCPIPETHPOBATH HH(POPMAIHIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAOINIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX ~UCTOYHHUKOB  (CPEACTB  MaccoBOW  WHGOpMANWMH, HAyIHO-
MOMYJIIPHBIX ~MaTEPHAJIOB), PAacCMAaTPUBATh TIJIOOAIBHBIC DKOJOTHYCCKUE
po0JIEMbI COBPEMEHHOCTH, (h)OPMHUPOBATH 110 OTHOIIIEHUIO K HUM COOCTBEHHYTO
MTO3HUIINIO;

yMEHHUE CO03/1aBaThb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mmass Ouojgornueckyro HWHGOPMAIMIO U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 buonorus kak Hayka 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U UX OpraHU3aIus 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41¢292
. bubnuoreka [{OK
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KIETKU 6 bubmorexa [IOK
https://m.edsoo.ru/7{f41c292
5 PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M UBMEHYUBOCTD g 15 bubmuoreka [{OK
OpPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3moB. OCHOBBI 3 bubmmoreka HOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41¢292
bubmmoteka IIOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeEM mudpoBLIe
Ne ii/m P Konrpoabnbie IIpakTHueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 9 0 9 1
BOMIOUHORHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl 1 OKpYy>Karolias cpeaa 5 1 bubmorexa [JOK
p Py H peA https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 0 9
Coo0miecTBa 1 SKOJIOTHICCKUE CHCTEMBbI hitps//m.cdsoo.ru/7f4 e T4
bu6mmoreka [JOK
5 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 1 0 25

I[TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypchl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npuposl. [Ipaktuyeckas padora
brp P P bu6mmoreka [IOK
2 No 1. «Mcnonb3oBanue pa3auyHbIX 1 0.5
https://m.edsoo.ru/863e6122
METO/I0B IIPY U3YUYEHUU
OMOJOTHYECKHX O0BEKTOBY
3 buonoruueckue cuctemsl, | bu6mmoreka [IOK
MPOLIECCHL U X U3YYECHHUE https://m.edsoo.ru/863e¢6564
4 XUMHUYECKU COCTaB KIIETKH. | bubmuorexa [JOK
Bopa u MmuHepanbHbie conu https://m.edsoo.ru/863e674¢
bu6nmoreka [JOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1
P https://m.edsoo.ru/863e6b72
DepMeHTHI — ATO OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1. «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTamas3bl)»



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

bubmuorexa [JOK

«Habmroenne MuTO3a B KIIETKAX
KOHYHMKA KOpelIka JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»

! Yraeozet. Jlummuet https://m.eds00.n/863¢6870
bubmuorexa [JOK
8 HyxenroBtIe KnCioTsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Kinetounas Teopus https://m.eds00.ru/863e6e88
10 Kierka xak niesoctHas xKuBas
cucreMa
CrpoeHnue 3yKkapruoTUYeCKOn
kieTku. JlabopaTopHas pabota No
2. «/3yueHue CTpoeHUsI KIIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6f10
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIUCAHUE»
12 OOMEeH BEIIECTB UM META00IIN3M. bu6nmoreka [JOK
IIposepounas paboma https://m.edso0o.ru/863e766¢
bu6nmoreka [JOK
13 dotocres. XemocHrres https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 DHepretieckiii oOmeH https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKU.
Jenenue kineTku. MuTos.
15 JlaGopaTtopHnas pa6ota Ne 3. 0.5 bubnmoreka [JOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
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

Buocunres 0enka. Peakuus

bu6mmorexa [IOK

16 MaTpUYHOI'0 CUHTE3a https://m.edsoo.1u/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benra https://m.edsoo.ru/863e796¢
18 Hexkierounsie popmMbI )KU3HU — bubnnorexka [HOK
BUPYCHI https://m.edsoo.ru/863e7540
DopMBI pa3MHOKEHUS bubmorera [JOK
19 E—— https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnuorexa [JOK
20 Meitos https://m.edsoo.ru/863e7t4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
)1 OmnogorBopenue. JlabopaTopHas 0.5 bubnnoreka [JOK
pabota Ne 4. «3yueHue cTpoeHus https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” WNHauBuayanbHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
” HACJIeJICTBEHHOCTH U bu6mmorexa [IOK
U3MEHYUBOCTHU. [Iposepounas https://m.edsoo.1u/863e86{2
paboma
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 npu3HaKoB. MoHOrubpuaHOE bubmmorexa [OK
https://m.eds00.ru/863e8878
CKpellUBaHHe
25 JuruOpunHoe ckpenruBaHue. bubnmnoreka [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

3aK0H HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

CueruieHHOE HacJeI0BaHue
npu3HakoB. JlaboparopHas paboTa
Ne 5. «3yuenue pe3ysbTaToB

https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK

26 MOHOTHOPHJHOTO 1 0-5 https://m.edsogm/86368060
JUTHOPHUTHOTO CKPEIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MHUKpOIpenapaTax»

7 I'eneruka nosa. Hacnenopanue bubmuorexa [JOK
MPU3HAKOB, CLHETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3MeHYHBOCTb.

Henacnencteennas
U3MEHYHMBOCTb. JIJabopaTopHas

)3 pabota Ne 6. «3yuenue 0.5 bubnmnorexa [JOK
MOAU(UKAITMOHHON https://m.edsoo.ru/863¢e8efe
W3MEHYHBOCTH, TIOCTPOCHUE
BapHAIMOHHOTO psija U
BapUALIMOHHON KPUBON»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopaTtopnast pabota No 7. 0.5 bubnmnoreka [JOK
«AHanu3 MyTalui y 1po30Qusl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpETriapaTax»

30 I'eneTuka yenoBeka bubmorera [TOK

https://m.eds00.ru/863e8d78

31 PesepsHslit ypok. O60011eHue mno

Tteme «HacneqcTBeHHOCTD U



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

HN3MCHUYMUBOCTb OPraHu3MOB)).

IIposepounas paboma
bubmuorexa [JOK
32 Ceexuumst Kax HayKa u mpouece ! https://m.edsogm/863e9214
1 MeToapl U JOCTHIKEHUS CEASKIIUHI | bubnuorexa [JOK
pacTeHUM U )KUBOTHBIX https://m.edsoo.ru/863e9214
14 buorexHoiorus Kak orpacip 1 bubnuorexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThbI padoThI
pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUCHUS 1 bubmorexa HOK
t A Y https://m.edsoo.ru/863ea20e
) Ucrtopus pazsutus 1 bubnuorexa [JOK
MIPEACTABJICHUH 00 IBOJIIOITUI https://m.edso00.ru/863¢9570
bu6mmoreka [IOK
3 MuKpO3BOTIOLMS 1
P t https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak >y1IeMeHTapHast
€MHULA BUJIA U HBOJIFOLUU.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa OK
patopHai p T ' https://m.eds00.ru/863e¢99c6
«CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIOH
5 JIBroky1ue cuibl (3J1IeMEeHTapHbIe 1 bubnnoreka [JOK
(baKTOpBI) IBOJIOLUH https://m.edsoo.ru/863e9da4
6 EctectBeHHbII 0TOOD U €ro | bubnuoreka [IOK
bopMbI https://m.edsoo.ru/863¢9ed0
Pe3ynbrarsl 3BOMIOIUN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB
. U BUA000pa3oBaHueE. | 0.5 bubnuorexa [IOK

JlaGopaTopnas pabota Ne 2.
«Omnucanne MpUCIocoO0ICHHOCTH
OpraHusMa M €€ OTHOCHUTEILHOTO

https://m.edsoo.ru/863e9fde



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

Xapakrepa»

Hanpasnenus u mytu

bubmuorexa [JOK

8 MaKpO3BOJIOIUHA https://m.edsoo.ru/863e9¢cle
9 Heob6patumocts 3BOMIOLMN
Ucrtopus xxu3nu Ha 3emiie u
10 METO/BI €€ U3YYCHHUS.
IIposepounas paboma
1 I'unoressl MPOUCX0XKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazBuTne xu3Hu Ha 3eMiie 1Mo bu6mmorexa [IOK
9paM | IlepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOTIOIUU
PACTUTEIBHOTO U )KUBOTHOI'O
13 mupa. [IpakTuueckas padora Ne 1. 0.5 bubnuorexa [IOK
«/3y4eHne uCKOnaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUIEKILUSX
14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OpPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JIBuokyuie cuibl (pakTopsl) bubnnoreka [HOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOLINHT
yelioBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bubnmoreka [JOK



https://m.edsoo.ru/863e9c1e
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

19

20

ajgalTalinyuy 4€JI0BCKa

PesepBHbIii ypok. O6001IeHNE 11O
TeMe «Bo3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie». [Iposepounas
paboma

DKoI0rus Kak HayKa

https://m.edsoo.ru/863eaeca?2

21

22

Cpenpl oOuTanus u
HKOJIOTHYECKUE PaKTOPHI

AbuoTtndeckue (HaKTopsl.
JlaboparopHas pabota Ne 3.
«Mopdonorudeckrne 0COOEHHOCTH
pacTeHni U3 pa3sHbIX MECT
oburanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

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

23

buoTtnueckue haxkTopsl

bu6mmoreka [IOK
https://m.edso00.ru/863eb348

24

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiuu. [Ipaktuueckas pabora
Ne 2 «Iloacuér moTHOCTH
HOMYJISALUI pa3HbIX BUJOB
pacTeHumn»

0.5

25

26

Coo0miecTBa OPraHu3MOB —
OMOILIEHO3

DKOJOTHUYECKHE CHCTEMBI
(9KOCHCTEMBI)

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

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



https://m.edsoo.ru/863eaea2
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

OCHOBHBIE TOKA3aTETN

7 HKOCUCTEMBI. DKOJIOTUYECKUE 1 bubnmoreka [JOK
nupamuisl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [IpupoaHbIE 3KOCUCTEMBI 1

29 AHTPONOreHHbIE SKOCUCTEMBbI 1
buocdepa — rnodanpHas

30 skocucreMa 3emi. Ilposepounas 1 bubmmorexa [IOK
paboma https://m.edsoo.ru/863ebb5Se

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnoreka [JOK
ouocdepsr https://m.edsoo0.ru/863ebd 16

32 YenoseuecTBO B Onocdepe 3emiau 1

1 Cocy1iecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale

OBLIEE KOJIMYECTBO YACOB I10 1 )5

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

ChopMupoBaHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHWS €CTECTBEHHBIX HayK, B (OpPMHUPOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHBI MHUPA M HAYYHOTO
MHUPOBO33pEHHUSA; O BKJIAJE€ POCCUMCKUX M 3apyOECKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIBHONW I'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1a4

YMeHHne pacKpblBaTh COJAEpKAHUE OMOJIOTMYECKUX TEPMHUHOB U
MOHATHIA: KU3Hb, KJIIETKA, OPraHU3M; MeTa00JM3M (OOMEH BEIIECTB
U MIpEBpAIllEHUE PHEPTHH), TOMEOCTa3 (CaMOperysiius), ypoBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(penpoayKIusi), HACJICACTBEHHOCTh, WM3MEHYHBOCTh, PpOCT U

pa3BuTHE

YMenue  u3naratb ~ OMOJNOrMYEcKHEe  TeopuM  (KJIETOYHas,
XpOMOCOMHasi, MyTanimoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.J. BaBunoBa) u yweHus (0 ILIEHTpax MHOroodpasus W
IIPOUCXOXKACHUS  KyJNbTypHbIX pactenuii H.M. Basunosa),

OMPEACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K )KHUBBIM CUCTEMaM

YMeHue BiageThb METOJaMHM HAy4yHOro IO3HAHUS B OHOJIOTHH
(HabOmro/IeHNe M OTTMCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBIICHUI,
OpraHM3alysi W TMpOBEeIeHHE OUOJIOTUYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTU  MEXKIY
HCCIIEAYEMBIMU BEJTMYMHAMU, 00BsICHEHHE MOJTy4YEHHBIX
pe3yabTaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX [OHATHH, TEOpUH U
3aKOHOB; YMEHHUE JeJIaTh BBIBOJBI HAa OCHOBAHMHU IIOJYYEHHBIX

pe3yJIbTAaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIC IIPU3HAKA BHUPYCOB, KIIETOK
MOpOKAapuOT M DJOYKAPHUOT, OAHOKJIICTOYHBIX W MHOT'OKJICTOYHBIX
OpraHU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB |

MIpEeBpALICHHUs] SHEPTUU B KJIETKe, OTOCHHTE3a, IIACTUYECKOTO U




SHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OILIOJIOTBOPEHUS, PA3MHOMKEHUS, WHIAMBHIYAIbHOTO Pa3BUTHUS

opraHu3ma (OHTOTEHE3)

YMeHue NpUMEHSATh [OJIy4YE€HHbIE 3HAaHUS Ul  OOBACHEHMS
OMOJIOTMYECKUX  TMPOLIECCOB U SABICHMH, A IPUHATHA
MIPAaKTUYECKUX pEUICHUM B IIOBCEAHEBHOM JKU3HU B LEIAX
obecrieueHuss 0€30MaCHOCTH  CBOETO  3I0POBbsI U 3/10POBbS
OKPY’KaIOLIMX JIIOJIeH, COOII0IEHUSI HOPM IPaMOTHOTO MTOBEJICHHS B
OKpY’Karolled HNpUPOAHON cpene; NOHUMaHME HEOOXOIUMOCTH
WCTIONB30BAHUSI  JIOCTHKCHHH  COBPEMEHHOW  OHWONOTHH |

OMOTEXHOJIOTMH JIsl pallMOHAIBLHOTO MIPUPOI0I0Ib30BaHUS

YMenune pemaTh 3JICMCHTAPHBIC I'CHECTUUCCKUE 3aa4Y Ha MOHO- U
IUTHOpUAHOE  CKpEUIMBaHHWE,  CLEIUICHHOE  HacJeJOBaHHE;
COCTaBJIATH  CXEMbl ~ MOHOTMOPHIHOTO  CKPELIMBAHUS  JUIs
MpeCcKa3aHusl HACIeJOBaHUS MPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJIHATH J1a0OpaTOpHblE M HNPAKTUYECKUE PpadoThl,
coOnrofaTh mpaBuia NMpu padoTe ¢ y4eOHbIM U J1TaOOpPaTOPHBIM

o0opy10BaHHEM

YMeHue - KpUTHYECKH OILICHHBATh u WHTEPIPETUPOBATH
nHpopManno  OMOIOTUYECKOTO  COACpX aHHS, BKIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HaHWUSA W3 Pa3IMYHBIX HCTOYHUKOB (CMU,
HAYYHO-TIONYJISIPHBIE MaTepHuabl); 3THUYECKHE aCICKTHI
COBPEMEHHBIX HCCIICTOBAHUM B OHOJIOTHH, MEIUITUHE,

OHOTEXHOJIOTHHA

10

YMeHne co3maBaTh COOCTBEHHBIC TMHCHbMEHHBIE H  YCTHBIE
cooOmieHuss, 0000mas  Ouomoruyeckyro  MHPOPMALUMIO U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh MOHSATHHHBIN

amnmapar OMoJIOTHH

11 KITACC

Kon
MpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbl CpelHero 001ero od0pa3oBaHus

CdopMHpOBaHHOCTH 3HAHWHN O MECTE W POJU OMOJIOTHH B CHCTEME

HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B (opMupoBaHUH




COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KAapTUHBI MHUPA M HAYYHOI'O
MHUPOBO33PEHUS; O BKJIAJE POCCUHUCKHUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTMH; (YHKIHMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

VMeHHe pacKphIBaTh COACP)KaHUE OWOJOrMYECKUX TEPMHHOB H
HOHATHH: BU, ITOIIYJIALHA, FeHO(bOH[[, 9BOJIIOLUA, ABUXKYIIUC CUIIbL
(akTopel)  JBOMIOLMH,  MPUCTIOCOOIEHHOCTH  OPTaHU3MOB,
BUI000pa3oBaHKe,  JKOJOTMYeCKHe  (aKTOphl,  IKOCHUCTEMA,
OPOIYLEHTbI, KOHCYMEHTBI,  PEAYLCHTBI, IIE€NH  [UTAHUS,

AKOJIOTUYECKasl MUpaMuia, OruoreoreHos, onochepa

YMeHue uznaratb OMOJIOrMYECKHE TEOpUHU (IBOJOLMOHHASI TEOPHUS
Y. JlapBuHA, CHUHTETHYECKas TEOpUs DHBOJIOLMHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoasimieBoro  cxoictea K.M.  bopa,
4yepelOBaHUs IJIaBHBIX HamlpasieHUN U nyted spomonuu A.H.
CeseprioBa, yuenusi o 6uochepe B.M. BepHanckoro), omnpenensits

rpaHribl UX MIPUMCHHUMOCTHU K )KXUBBIM CUCTCMaM

YMeHue BianeTh METOJaMU HAy4yHOro IO3HAHWS B OMOJOTHH
(Habro/IeHne M OTMHMCAaHUE KUBBIX CHCTEM, MIPOIIECCOB U SIBJICHUI;
OpraHu3aliisi ¥ MpOBEIEHHE OMOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKAY
HCCIIETYyEMBIMU BEJIMYMHAMU, 00BsICHEHHE MOJTy4YEHHBIX
pEe3yJabTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX IIOHATHHW, TEOPUH U
3aKOHOB; YMEHHUE JeJlaTh BBIBOJBI Ha OCHOBAaHUHU IOJIyYEHHBIX

pe3yJIbTaTOB)

YMeHue  BBIIENATh  CYLIECTBEHHBIE  IPU3HAKM  CTPOCHHUS
OMOJOrMYeCKUX OOBEKTOB: BHJIOB, MONYJSALUN, TMPOIYLEHTOB,
KOHCYMEHTOB, DPEIYyLIEHTOB, OHOreOLEHO30B M  3IKOCHCTEM;
0COOEHHOCTH  TPOLIECCOB  HACIEACTBEHHOW  M3MEHUYMBOCTH,
€CTECTBEHHOTO OTOOpa, BUA000Pa30BaHUs, INPHCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBUS HKOJIOTMUECKUX (PaKTOPOB HAa OpPraHHU3MBI,
IIEpeHOCa BEIIECTB W MOTOKAa JSHEPIMM B  DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEM MECTHOCTH,

KPYTOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

YMmeHue NPpUMCHATH IOJYYCHHBIC 3HAaHUA  JIA 00BICHEHHUS
OMOJIOTHYECKUX IMponcccoB n ﬂBHeHHﬁ, JIIsL MPUHATHA

MPAKTUICCKUX peH_IeHI/Iﬁ B HOBCG,Z[HCBHOﬁ KHU3HH B IICIIX




obOecrieueHrnss 0€30MaCHOCTH CBOETO  370POBBSI U 3JIOPOBBS
OKPY’KAIOIIMX JIFOJIeH, COOIOICHHS] HOPM I'PAaMOTHOT'O ITOBEJICHUSI B
OKPY)KaIOIIeH NPUPOAHOU cpejie; MOHUMaHHE HEOOXOIUMOCTH
UCIIOJIb30BAHUS  JIOCTHIKEHMM  COBPEMEHHOM  OWOJOTHHM ISt

panrOHAJIBHOI'O MPHUPOAOII0JIb30BaAHNA

YMeHue  pemaTh  dJIEMEHTapHble  OWOJIOTMYECKHE  3ajJaud,
COCTaBJISITh CXEMbI MEPEHOCA BEUIECTB U SHEPIHMH B IKOCUCTEMAX

(enu muTaHus)

10

YMeHHe BBINONHATH JIaOOpaTOpHbIE M TMPAKTUYECKUE pPabOThI,
coOnrofarh mpaBuia mpu padboTe ¢ y4eOHbIM U J1aOOpaTOPHBIM

000py10BaHHEM

YMeHue  KpUTHMYECKM  OLEHMBaTb U HMHTEPIPETUPOBATH
UHPOpPMALMI0  OMOJIOTMYECKOTO  COJAEP’KaHMs,  BKIIOYAIOLIYIO
IICEBJOHAyYHblE 3HAaHUSA W3 PA3NIUYHBIX uHcTOoyHUKOB (CMU,
HAY4YHO-TIONYJISIpHBIE MaTepHalibl); paccMaTpuBaTh IJI00AIbHbIE
HKOJIOTUYECKUE MPOOJIeMbl COBPEMEHHOCTH, (HhopMUpOBaThH 110

OTHOIICHHIO K HUM CO6CTB€HHYIO MO3UITHUIO

YMeHnne co3mgaBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIC
coolimieHuss, 0000mas  OuoJorMyeckyro  HHGPOpMalUI0 U3
HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIOJb30BaTh MOHSATUIHBIN

arrapar Ouoorun




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

buonorus xak Hayka

1.1

buonoruss — Hayka o xuBoil mpupozae. Ponp Omonorum B opmMupoBaHHH

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTHICCKUX HAYK

1.2

Metoabl MO3HAHUS KHUBOU MIPUPOIBI (HAOIIOIEHHNE, YKCIIEPUMEHT, ONMCAHUE,
M3MEpeHue, KIacCU(pUKaIus, MOJCITUPOBAHUE, CTAaTHCTHUYECKas o0O0paboTKa

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OpraHu3anusa

JXKusble cucteMbl (OMOCHCTEMBI) Kak IpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHu3anuyu OMOCUCTEM: MOJIEKYIISIPHO-TEHETHUYECKHM, KJIETOYHbIH,
OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, SKOCUCTEMHBIN, OMOChEpHbIH
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKUH COCTaB KIETKA. XUMHUYECKHE DSJIEMEHTHI: MaKpPOIJIEMEHTHI,

MHKPOSJICMECHTEI. Bona U MHUHCpAJIBbHBIC BCHICCTBA. q)}IHKIII/II/I BOJAbBI H

MHHCEPAJIBbHBIX BEIIECCTB B KJICTKC. HozmepmaHI/Ie ocMOTHYEeCKOTo Oananca

3.2
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benku. CoctaB u cTpoeHHne OelKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble W 3aMEHUMbBIE AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIN COCTaB.
Y pOBHH CTPYKTYphI OEITKOBOI MOJIEKYJIbI (MIEpBUYHAs!, BTOPUYHAsS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHUEe CBOMCTBA OenkoB. bruonornueckue
GbyHKIUM OEIKOB.

depMeHThI — OHoJornueckue karanuzaropsl. CTpoeHue pepMeHTa: akKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

VYrneBoasl:  MoOHOcaxapuibl  (TIIOKo3a, pubo3a M J1e30KCHpuO03a),
aucaxapuibl (caxaposa, JIaKT03a) W ToJiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIUA yTIIEBOIOB.

Junuasl:  TpUrIMUEpUIbl, cTepounbl, ¢ochomununel. ['wapoduabHO-

runpopoOHbIe cBOMCTBa. buonormueckue ¢ynkiuu aunuaos. CpaBHeHHE




YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxnennosele xucnorsl: JIHK wu PHK. Hykneotuasl — MOHOMEpEI
HyKJIeMHOBBIX KucinoT. Ctpoenne u Qpynkuuu IHK. Ctpoenue u QpyHKINH

PHK. AT®: cTtpoenue u GyHKIIIH

3.5

3.6

3.7

LII/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpU:. MCTO,I[BI N3YUYCHUA KIICTOK

Krerka kak nenoctHas xuBasi cucrema. O01Ire npu3HaKky KJIETOK: 3aMKHYTast
HapyxHast MmemOpana, mosiekynbl JIHK kak reHernueckuii anmapar, cucreMa

cuHTe3a OeKa

Tunbel knerok: »sykapuoTHueckass M IHpokapuotuyeckas. OcobeHHOCTH
CTpPOEHMsSI IpOKapuoTHyeckol KkieTku. KietouHas crTeHka OakTepHil.
CrpoeHne sykapuoTHuecKoil KiaeTKH. OCHOBHBIE OTJIMYMS PaCTUTENIbHOM,

YKUBOTHOM ¥ TPUOHON KIIETKH

3.8

3.9

3.10

[loBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, IMKOKAIMUKC, UX
¢bynkiuu. [Inazmatuyeckas memOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranoubl. OmHOMEMOpaHHBIE OPTAaHOUIBI KIETKHU: SHAOIIA3MaTHIECKast
cerb (OIIC), anmapar I'onbaku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKU: MUTOXOHJIpUH, IIAacTUABL. [IpoucxoxaeHre MUTOXOHAPUNA U TIIIaCTUL.
Bugpr mnactun. HememOpaHHble OpraHoMIbl KJIETKU: PUOOCOMBI, KIETOUYHBIH

LHECHTP, pCCHUYKHU, KTYTUKH. CDYHKIII/II/I OpraHona0B KJICTKH. Bxirouenns

Snpo — perynaropHblii LeHTp KieTku. CTpoeHue saapa: siiepHas o00JodYKa,

KapuoIuia3Ma, XpoMaTuH, AJPLIINIKO. XpOMOCOMI)I

TpaHcnopT BEeHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

OOMeH BelecTB, WK MeTaboau3M. ACCUMIIIALUS (TUIACTUYECKUT OOMEH) U
JTUCCUMUIISIIINS (SHEPTETUUECKHii OOMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BelIeCTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)CpMCHTOB B OOMEHE BCIICCTB U NPCBPALICHHUU SHCPIUU B KIICTKE

@®orocunte3. CperoBas u TemHoBas (a3el  (orocuHTeza. Peakumu
dbotocunTe3a. DhdexkTUBHOCTh (PoTocHHTE3a. 3HaueHue (OTOCHHTE3aA IS
KU3HM Ha 3emuie. BnusiHue ycnmoBui cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIe OakTepuu. 3HAYCHHE XEMOCUHTE3a IS

JKA3HU Ha 3eMie

4.3

DHepreTudecknii oOMeH B KieTke. PaciieruieHue BelIeCTB, BBIICICHHE U

aKKyMYyJINPDOBaHHME D3HEPIUH B KJETKE. DTambl SHEPreTHYecKoro oOMeHa.




I'mukomms. BpO)KeHI/Ie 1 €ro BUIEI. KI/ICJIOPOIIHOG OKHCJICHHUEC, HJIN KJIICTOYHOC

neixanue. DPHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEeHa
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Peakium wmarpuuyHoro cuHTte3a. leHernueckas wunpopmamus u JIHK.
Peanuzanus renetndeckoit nHPpopMaIu B KieTke. ['eHeTuueckuil Koa u ero
cBorictBa. Tpanckpunuus — wmarpuuHblii cuHte3 PHK. Tpancmsaimus —
6uocunres Oenka. Kogupoanne amuHokucioT. Pons pubocom B OnocuHTe3e

OeJka

4.5

Hexnerounsie ¢popmbl xKu3HH — BUpYCHl. McTopust oTkpeiTust Bupycon (JI.1.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U SKU3HEIESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacteHuid, )KMBOTHBIX U 4YeJIOBEKA, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynonedpunura uenoBeka (BUY) — Bo3Oyaurensb

CII1a. [Tpodunaktrka pacripocTpaHEeHUsI BAPYCHBIX 3a00JI€BaHUIMA

PasMHOXeHME M MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

5.2

KieTounslii 1UKI, WM JKU3HEHHBIM LUK KiIeTku. WHTepdasza m MUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakuus MaTpUIHOTO
cunte3a [JHK. Ctpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIIL.
JIuniouHbI M TalJIOWAHBIA  XPOMOCOMHBIE HAOOpbhl. XpOMAaTHIBI.
[IuTosOrnyeckre OCHOBBI PA3MHOXKEHUS W HWHAWBHAYAJIbHOTO PpPa3BUTHS
OpraHu3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. IIpoueccel, mpoucxoasmye Ha

Pa3HBIX CTAAUAX MUTO34a. buomorunyeckuii CMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U nosoBoe. Buasl 6ecnonoro
Pa3MHOXKEHHUS: JEJIEHUE HaJIBOE€, MOYKOBAHHME OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOKEHHE. UckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN
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[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECTOIOrO.
Metiio3. Cragun meiosza. I[lporeccel, mpoucxoisiue Ha CTagusx Menosa.
[ToBenenue xpomocom B meito3e. Kpoccunrosep. buonornyeckuii cMbICa U

3HAaYEHNE MEN03a
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'amerorene3 — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbie kenme3bl: CEMEHHUKH W sMYHUKH. OOpa3zoBaHUE U pPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrIepMaro30u[, SHIEKIeTKa) — ClepMaToreHe3 u
ooreHed. OCOOCHHOCTH CTpOCHHS  SAUIEKIETOK U  CIIEPMAaTO30UIOB.

OmnonorBopenue. [laprenorenes

5.5

NunuBuayanpbHoe pa3BuTHE (OHTOTEHE3). OMOpPHUOHAIBHOE  PAa3BUTHE

(ambOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTUS Y  IMO3BOHOYHBIX




KUBOTHBIX: JIpOOJIeHHE, TacTpyyisinusi, opraHorenes. I[loctamOpuoHanbHOE
pa3BuTHe. Tumbl MOCTAIMOPHOHAIBHOIO PpAa3BUTHUS: MPSIMOE, HENpPSIMOe
(imunHOYHOE). BrmsiHue cpenpl Ha pa3BUTHE OPraHU3MoOB; (HaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOEHHUE

CCMCHH, CTaIUH PA3BUTUA

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

[Ipeamer u 3amaum re”etuku. Mcropus pa3BuTHUs TeHETUKU. Bxian
POCCUHCKMX U 3apyOeKHBIX VYYEHBIX B pPAa3BUTHUE TE€HETUKH. MeTombl
FEeHETUKH  (TUOPUIOJIOTUYECKUN,  LUTONCHETUYECKUH,  MOJIEKYJISIPHO-
reHeTnyeckuit). OCHOBHBIE = TIE€HETHMYECKME  NOHATHUA. | 'eHeTHueckas

CHUMBOJIMKA, UCIIOJIb3yEeMad B CXEMax CerH_II/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HaCJeI0BaHUS MPU3HAKOB, yCTaHOBIEHHbIe I'. Menaenem.
MoHorubpuiHoe CkpeuMBaHue. 3aKOH €IUHO00pa3us THOpUIOB IEPBOrO
nokosieHus. IlpaBmio noMuHMpoOBaHMs. 3aKOH pAacCIUEIUICHWS IPU3HAKOB.
I'mnoresa unctoTel ramer. [1oHOE M HENOJIHOE JOMUHUPOBAHHUE.

JurnbpunHoe  cKpemMBaHHE. 3aKOH  HE3aBHUCHMOIO  HAcCJIeJOBaHMS
NpU3HAKOB. lluTOreHeTMyeckne OCHOBBI JUTHOPUAHOTO CKpEIMBaHUS.
AHanusupyromee — ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpEIMBAHUSA JUIsl OIPEeIIEHUs] TeHOTUIIa 0cO0n

CuemnnieHHoe  HacjenoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLIETUICHHOMY HacJelOBaHUIO0 TreHoB. HapyieHue cremyieHuss T'€HOB B
pe3ysbTaTe KpOCCHHIOBEpa. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka mosa. XpoMOCOMHOE OIpeneSieHHe Mmona. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['oMoraMeTHble U rereporaMeTHble opranu3mel. HacnenoBanue

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAS.
Pone cpenpl B HEHACIEACTBEHHOW W3MEHUYMBOCTH. XapaKTEPUCTHKA
MOJIU(UKAMOHHOW W3MEHYMBOCTU. BapualmoHHBIA psii U BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoaumdecTBEHHblE M KadyeCTBEHHBIE
NpU3HakKl W UX Hopma peakuuu. CBoiicTBa  MOAM(PUKALNOHHON

HU3MCHYUBOCTHU

6.5

HacnencrBeHHas, WM TeHOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mel03 M MOJIOBOM MpoLeccC — OCHOBa KOMOWHATHBHOM

W3MEHYMBOCTH. MyTallMoHHasT M3MEHYUBOCTh. Kiaccudukamuss MyTanui:




6.6

TE€HHbIE XPOMOCOMHBIE, T'€HOMHBIC. YacroTa W NPUYMHBI MYTAIMM.
Myrtarennsie ¢akTopbl. 3aKOH TOMOJIOTMUECKUX PSAJOB B HACIEICTBEHHOM

n3MenunBoctd H.M. BaBuiosa

I'enetnka denmoBeka. Kapuortun uyenoBeka. OCHOBHBIC METOJbI TCHETHKH
YyeJIoBEKa: reHeaJIorHYeCKUH, OJIM3HELOBBIM, LIUTOT€HETHYECKHH,
OMOXMMHUYECKUH, MOJEKYJsIpHO-TeHeTHYecKuid. COBpeMEHHOEe OmpeaeieHHe
TrE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TeHOTUIIMPOBAHUE, B TOM YHCIIE
¢ momomiwto I1IIP-ananu3a. HaciaencTBeHHbie 3a001¢BaHUS YeI0BEKa: TCHHBIC
0oJe3HHu, 0ose3Hu c HAacCJIeACTBEHHOMN MIPEAPACIIONOKEHHOCTBIO,
XpoMocoMHbIe  Oosne3nn. (CoMarhyeckue W TeHEpPaTUBHBIE MYyTallUH.
[Ipunuuner 370poBOro 00pas3a >KWU3HU, TUATHOCTUKH, NPOPUIAKTUKH U
JIEUEeHUS FeHETUYECKHUX Oose3HEN. Meauko-reHeTHYECKOe
KOHCYJIbTUPOBaHUE. 3HaYCHHE MEIUIIMHCKON T€HETUKH B IPEIOTBPALLICHUH U

JICUCHUH I'eHESTHYECKUX 3a00JICBaHMI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuusi Kak HaykKa W IpOLECC. 3apOXkIECHUE CEJEKIIMH U JTIOMECTHUKAlUS.
VYuenue H.M. BaBwiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us
KyJIbTYPHBIX pacTeHUil. LIeHTphl NPOUCXOKIACHMS MOMAIIHHUX >KMUBOTHBIX.
Copr, nopoza, mramm

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MaccoBblif M MHAMBUYaJIbHbBIN OTOOPHI B
CeJIEKIIMM pacTeHHi U >kuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe
CKpelrBanue — MHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YUCTBIX JTUHUI.
I'etepo3uc, wumm rubpuaHas cwia. HepoacTBEeHHOE CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuansanus U e€ ycnexu. VcKyccTBEHHBIN
MyTareHe3 M IOJY4YEHUE MOJUIIONIOB. JIOCTMKEHUS CENIEKIUU PaCTEHHM,

KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

11 KJTACC

buorexHonorus kak oTrpacib NPOU3BOJACTBA. ['€HHass WHXKEHepHs. OTarbl
co3nanusa pekomOunantHoi JIHK u Tpancrennsix opranusmoBn. Kierounas
nHxeHepus. Kinetounsle KynabTypel. MEKpPOKIOHAJIBHOE Pa3MHOMKEHUE
pactenuil. KiioHMpoBaHHE BBICOKONPOJYKTUBHBIX CENbCKOXO3AHCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYeCKUe U ATHueckue npodnembl. MO — renerndecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI



Kon

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA

DBOIIOIMOHHAS OMOJIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BoMoLMHU. [laneoHTONOrMYecKue: IOCIEI0BATEIbHOCTD
HOSIBJICHUS] BUJIOB B HAJICOHTOJIOTHYECKOM JIETONMUCH, MEPEXOTHBIE (OPMBL.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH u (HIOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA U Pa3IH4Msi SMOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTMYHBIC,
aHAJOTWYHBIC, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl.  MOJEKYJIspHO-
OMOXHUMHUYECKHUE: CXOACTBO MEXaHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX

META00INYECKHUX HYTCﬁ Y BCEX OpTraHNU3MOB

OpomonimonHass teopusi Y. Jlapsuna. Ilpeamocbuiku BO3HUKHOBEHUS
JapBUHHU3MA. JIBIDKYIIME CHUIIBI 3BOJIOUMU BUAOB 10 [lapBuHy (M30BITOYHOE
pPa3MHOXXEHHE  TOpPU  OTPAHMYEHHOCTH  PECYpPCOB,  HEOMpEAECIEHHAS

M3MEHYUBOCTb, 00pH0OA 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

Cunrerndeckas Tteopust sBomonuu (CTD) u OCHOBHBIE €€ TMOJIONKEHUS.

MuxkposBomtonus. [lomynsuus Kak eqMHULA BUAA U DBOTIOLIMHU

1.4

1.5

JBuxyume cuibl ((akTopbl) 3BOJIOLUMU BHIOB B Mpupoje. MyTalnoHHbBIN
npolecc 1 KOMOMHATUBHAsE U3MEHUYNBOCTh. [lomynsinoHHbIe BOJIHBI U Ipeiid
reHoB. M3omsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOMIMNA
¢axrop 3BosoIH. POpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yibTaT 3BodonuHu. llpumepst
npUcnoco0IeHni y opranu3MoB. ApoMop(O3bl U UANOAIANTALINH.

Bun u  BumooOpazoBanue. Kpurepun Buma. OcHoBHblE  (OpPMBI

BU000pa30BaHus: reorpauyeckoe, IKOJIOTHIECKOe

MaKpOBBOJ'IK)I_[I/Iﬂ. (I)OpMBI OBOJOIHNHN: q)HHCTI/I‘-ICCKaﬂ, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoOLNN

BO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

JloHayuHble MpPENCTaBICHUS O 3apOXKACHUM >XKU3HU. HaydHble THIOTE3BI
BO3HUKHOBEHHUS XA3HU Ha 3eMiie: aOuoreHes MMaHCIICpMUA. XnMuueckas
OBOJIFOIIUA. 3KCHepI/IMeHTaHLHOC MMOATBCPKACHUC XUMHYECKOU SBOJIOLHUHA.
HavanpHbie 3Tanel 6unosnorudeckoi aBomoruu. ['unoreza PHK-mupa. I1epBrie

KIETKM M uX odBomouus. DopmMupoBaHHE OCHOBHBIX TPy IKUBBIX




OpraHu3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o ’paMm U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lanmeo3oiickas spa u e€ mepuoibl: KeMOPUHCKHMA,
OPIOBUKCKHM, CHIIypUHCKUH, JEBOHCKUW, KAMEHHOYTOJbHbBIA, IEPMCKHUM.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3oiickas »pa W €€ TMepHOoJbl: IAJIEOr€HOBbIA, HEOTCHOBBIN,
AQHTPOIIOr€HOBBIM. XapaKTEepUCTUKA KIMMaTa M TE€OJOTMYECKUX IPOLIECCOB.
OcCHOBHBIE JTambl 3BOJIONMU  PACTUTEIBHOTO UM KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHuld U KUBOTHBIX. [losiBlIeHHe, paclBEeT U BHIMHpPAHUE

TPYIII )KUBBIX OPraHU3MOB
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Cucrema OpraHu4YeCKOro MHupa KaK OTPaXCHHUC OISBOJIIOLIUH. OCHOBHEBIE

CUCTCMATUUYCCKUC I'PYHIIBI OPraHn3MOB
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2.5

OBoIOLMS YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue mpencraBieHui o
IPOMCXOXKACHUHU yesloBeka. MeTosbl n3ydeHus antponorenesa. Cxojacrsa u
pa3auyuus YeJIoBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHE YEJIOBEKA.

JBxymue cuisl (GpakTopbl) aHTpornorenesza. HacnenctseHHas H3MEHYMBOCTD
U €CTECTBEHHBIN 0TO0p. OOIIeCTBEHHBINH 00pa3 JKU3HU, U3TOTOBJICHUE OPYIUil

TPYyAa, MBIIIJICHHUE, peUb

OCHOBHBIE CTaUU U BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, YemoBek mnpsMoxoasmui, YermoBek HeaHIepTanbCkuid, YenoBek
pa3ymHbId. Haxoaku nckomaeMpIX OCTaHKOB, BpEMsl CYIIIECTBOBAHMS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYIHsI

2.6

Yenoseueckue packl. OcCHOBHblE  OONbIIME  pachl:  €BPONEOU]IHAsS
(eBpasmiickas), Herpo-aBCcTpaJouaHas (PKBaTOpUAlbHAs), MOHIOJOWIHAsS
(a3maTcko-aMepuKaHcKas). YepThl TPHUCHOCOOJICHHOCTH TPEICTaBUTENEH
YeJOBEYECKHX pPAaC K YCJIOBUSM CYIIECTBOBaHMA. EJMHCTBO yelloBEUECKUX

pac. Kputuka pacuzma

3.1

OpranusMsl 1 OKpy’Karolas cpea

OKoJorus Kak Hayka. 3aJaud U pa3zelibl 3KOJIOTMU. MeToIbl S9KOIOTHYECKUX
UCCIIeIOBaHUM.  DKojormueckoe  MupoBo33peHue. Cpenpl  oOUTaHUS
OpTaHHU3MOB: BOAHAaA, Ha3C€MHO-BO3AyllIHAasA, IIOYBCHHAsI,

BHYTpUOpPraHU3MEHHAas

3.2

Oxonorunueckue (akropel. Kiaccudukamms dKoOIOrHdecKux  (PaxTopoB:




3.3

3.4

abMoTHYecKre, OMOTUYECKUE W aHTPOIOTCHHBIC. [IefiCTBHE SKOIOTHYEeCKHX

(bakTOpOB Ha OPraHU3MBbI

Abunotndeckue (akTOPhL: CBET, TEMIIEPATypa, BIAKHOCTb. DoTorneprnonusm.
[Ipucniocobnenuss OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (DAaKTOPOB.

buonornueckne PUTMBI

Buotnueckue gaxTopsl. Buabl OMOTHYECKNX B3aMMOACHCTBHI: KOHKYPEHIIUS,
XMIHUYECTBO, MAapa3suTH3M, MYyTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBaPTHPAHTCTBO), aMEHCAIM3M, HEWTpadu3M. 3Ha4eHHE OHOTHYECKUX
B3aMMOJCHCTBUM Ul  CYLIECTBOBAaHMsS  OPraHU3MOB B IIPUPOJHBIX

COo00IIIeCTBAX

3.5

DKOJIOTHYECKUE XapaKTCPUCTUKKU  IIOIIYJISAHH. OcHOBHBIE  ITOKa3aTEIIN
NnomyJsimuu: 4YuCJICHHOCTD, INIOTHOCTB, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

Murpanus. JJMHaMUKa YMCICHHOCTH MONYJIALMY U €€ Perysinus

COO6HI€CTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

4.1

CoobmecTBo opranuzMoB — OuorneHo3. CTpyKTypsl OHMOIIEHO3a: BHIIOBafd,
IpOCTpaHCTBEHHas1, Tpoduueckas (muuienas). Bunbl-nomuHantel. CBsi3u B

OnolLEeHO3€E

4.2

Okonoruyeckue cuctemsl (d9kocuctembl). llonstue o006 skocucteme U
6uoreonerno3e. PyHKIMOHATIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BellecTB U TMOTOK DSHEPIUU B
skocucreme. Tpodudeckue (MUIIeBble) YpOBHU 3KocucTeMbl. [IumieBbie 1ienu
u cerd. OCHOBHBIE IIOKa3aTeIU »HKOCUCTEMBI: Ouomacca, NPOTYKIIMS.
DKOJIOruYecKre MUpaMHIbL: MPOTYKIIMH, YUCIEHHOCTH, OnoMacchl. CBoiicTBa

9KOCUCTEM: YCTOWYUBOCTb, CaMOpEryJisiusi, pazsutue. Cykueccus
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[Ipupoansie 3x0cHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMA XBOWHOIO
VI IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornueckoe M XO3SIICTBEHHOE  3HAYEHUE  arpoO’KOCUCTEM U
ypOO3KOCHUCTEM.

buopaznoobOpazue kak (akTop yCTOWUMBOCTH dIKOocucTeM. CoxpaHeHue

OMOJIOTHYECKOro pa3HooOpa3us Ha 3emIie
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Yuenue B.W. Bepnanckoro o Ouocdepe. I'paHuilbl, COCTaB U CTPYKTypa

ouocdepsl. JKupoe BeriecTtBo U ero pyHkiuu. OcodeHHoCcTH OMochephl Kak




rio0anbHOM 3KOCUCTeMBl. JI[MHaMu4Yeckoe paBHOBECHE M OOpaTHas CBS3b B
o6unocepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHUE IUKIIBI JIEMEHTOB

(yrmepona, azota). 3oHaIbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenosedecTBo B Ouocdepe 3emiin. AHTPOTIOTCHHBIE H3MEHEHUS B Ouocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa palMOHATBHOTO YIIPABJICHHUS NPHUPOIHBIMH peCcypcaMd U HUX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IIpUupPoOabl
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