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1. COJNEPXAHWE YYEBHOI'O IPEJMETA C YYETOM PABOYEN NPOTPAMMBI
BOCHUTAHUSA

10 KJIACC
10 xnacc — 34 ygaca (1 gac B Hezemo)

Tema 1. buojsiorust kak Hayka (24).

buonoruss kak Hayka. CBsi3p OHOJOTMHM C OOIIECTBEHHBIMHM, TEXHUYECKMMHU U JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, Gpuiiocodueil, STUKON, ICTeTUKON U mpaBoM. Poss Onosioruu B popmupoBaHuU
COBPEMEHHOM Hay4YHOH KapTuHbI Mupa. Cucrema OMOIOTrHYECKUX HayK.

MeTtoasl 1MO3HAaHUSA JKUBOW MpUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, OIIMCAaHUE, H3MEpEHMUE,
KJ1accudukanus, MoJIeIMPOBaHUE, CTATUCTHYECKast 00pabOTKa JAHHBIX ).

JdeMoHcTpannm:

[Moptpetsi: Y. Japsun, I'. Menaens, H. K. Konbios, . Yorcon u ®@. Kpuk.

TaGnuubl u cxembl: « MeTo1bl TO3HAHUS AKUBOU IPUPOABDY.

JlabopaTopHble H npakTHYecKue padoThI:

[TpakTuueckass pabora Ne 1. «Mcnonp3oBaHuWe pas3IWYHBIX METOJOB IMPU HU3YUYEHHHU
OMOJIOrn4ecKuX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX opranusanus. (1 1)

XKusble cucteMsl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus ouongoruu. OTINYME KHUBBIX CUCTEM OT
HEOPraHUYECKO! MPUPOJBL.

CpoiicTBa GuocucTeM U UX pasHOoOpaszue. YpOBHM OpraHu3alMy OMOCUCTEM: MOJIEKYJISPHBIH,

KJIETOYHBIN, TKAaHEBBIH, OpraHU3MEHHBIM, NONYJIALIMOHHO -BUJIOBOMH, 9KOCUCTEMHBIN
(OuoreoneHoTHUECKUIT), OMOCHEPHBII.
JdeMoHcTpannm:

TaGnuupl u cxembl: « OCHOBHBIE IPU3HAKY JKU3HUY, « YPOBHH OPraHU3ALUU KUBOW IPUPOABI.

O6opynoBanue: Mmoaens Mosekysl JTHK.

Tema 3. XuMH4YeCKHUil COCTaAB M CTPOeHHe KJIeTKH. (8 4)

XUMUYECKUN COCTaB KIETKU. XUMHUYECKHE AJIEMEHTBI: MaKpO3JIEeMEHThI, MUKPOAJIEeMEeHTh. Bona
U MUHEpaJbHbIC BELIECTBA.

@yHKIMU BOABI U MUHEPAIbHBIX BEIECTB B KieTke. [lonnep:kanne ocMoTHueckoro danaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHMCIOTBI — MOHOMephl OenkoB. HezameHumsble u
3aMEHMMbIE AMMHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYypbl O€IKOBOM MOJEKYJIBI
(mepBUYHasi, BTOPUYHAs, TPETHYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBONCTBA OEJIKOB.
buonornueckue GyHKIIUU OCIKOB.

®epMeHThl — Ouonormyeckue Katanuzatopbl. CTpoeHue ¢depMeHTa: aKTUBHBIM IEHTP,
cybctpatHas cneunduunocTb. Kodepmentsl. Butamunpl. OTnnyus (GpepMEHTOB OT HEOPraHHMUYECKUX
KaTaanu3aTopOB.

VrineBoasl: MoHOcaxapuabl (TJIIOKO3a, pub03a W Jae30Kkcupubo3a), amcaxapuabl (caxaposa,
JIAKTO3a) U ToJIMCcaxapuasl (Kpaxmad, INIMKOTEH, eJUTI0I03a). buonorndyeckue GyHKIMH YTII€BOIOB.

Jlununer: Tpuraunepunasl, dochonunuapl, crepouasl. ['mapodunbHo-ruapodoOHBIE CBOMCTBA.
buonornueckue ¢ynkimuu aununo. CpaBHEHHE YTIJIEBOJOB, OENKOB M JIUMUJOB KAaK HCTOYHHKOB
SHEPTUH.

Hyxnennoseie kucnotel: JIHK wm PHK. Hykmeotuasl — MOHOMEpBl HYKIEHMHOBBIX KHCIOT.
Crpoenue u pynkuuu JIHK. Ctpoenue u ¢pynxuuu PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

[uronorus — Hayka o kietke. Kietounas teopusi — mpuMep B3auUMOJCHCTBUSA Ueid u (aKkTOB B
Hay4YHOM MO3HAHUU. MeToAbl U3yUEeHUs KIETKH.

Knetka kak memocTHast kuBasi cuctema. OOIIMe NPU3HAKU KIETOK: 3aMKHyTas HapyKHas
MemOpaHna, mosnekynbl JIHK kak reHeTHueckuii anmapar, cucteMa CHHTe3a Oelka.



Tunsl  KJIETOK:  3yKapuoTuyeckas U mpokapuornyeckas. (OCOOEHHOCTHM  CTpOEHUs
npokapuoTuyeckoil knetku. Kiertounas crenka Oakrepuil. CTpoeHHE SYKapHMOTHYECKOW KIIETKH.
OCHOBHBIC OTIUYHSI PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTCHKA, TJIUKOKAIHKC, WX (QYHKIHH.
[Mna3smatuueckass memOpana, e€ cBoicTBa u Gynkuuu. [{utomiazma u e€ opranouasl. OmHOMEMOpaHHBIE
opranouasl kietku: OIIC, ammapar I'onpmxu, nam3ocomsel. IlosyaBTOHOMHBIE OpPraHOWBI KIIETKU:
MUTOXOHJIpUH, MacTubl. [Ipoucxoxaenne MUTOXOHAPUN U uiactul. Buasl mnactua. HememOpanubie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIM, PECHUYKHU, KIyTHKU. DyHKIUU
OpraHoUJIOB KIIeTKU. BritoueHus.

SAnpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue sapa: saepHas o00J0YKa, KapHoIula3Ma,
XPOMAaTHH, SAPHIIKO. XPOMOCOMBI.

TpaHcnopT BelEeCTB B KIETKE.

JdeMoHcTpannm:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. lllnelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Junarpammsl: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOU mpupone», «Pacnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuue! u cxemsl: «lleprognueckas Tabinla XUMHYECKHX 3JEMEHTOB», « CTPOCHHE MOJIEKYIIbI
BoAb», «buocunTtes Oenka», «CTpoeHue Monekyasl Oenka», «Ctpoenue depmenrta», «HykienHoBbie
kuciotel. JTHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapuOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHON KJIEeTKN», «CTpOoeHHE pPACTUTENBHOW KIETKHW», «CTpOeHME NPOKAPUOTUYECKOW KIIETKN»,
«CrtpoeHue sapa KIETKH», « YTIEeBOAb», «JIunuasn.

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpyIOBaHHME [UIsi TPOBEACHHS HAOIIOJCHU,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPEapaThl pACTUTENbHBIX, )KUBOTHBIX M OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U MpakTHYeCKHe PadOThI:

Jlaboparopnast pabota Ne 1. «M3yuyeHue kaTaJluTUUECKOM aKTUBHOCTU (PepMEHTOB (Ha mpumMepe
aMuIIa3bl WM KaTajaasbl)».

Jlabopartopnas pabota Ne 2. «3ydeHne cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U OaKTepUid 110
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpeNapaTax U UX OMMCAHUEY.

Tema 4. ’KusHeaesiTeJbHOCTb KJIETKHU. (7 1)

OOMeH BemecTB, WM METa0oIu3M. ACCUMWIALIMS (TJTACTHYCCKHA OOMEH) W JTUCCUMMUIISIIAS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOTO Ipolecca MeTabonu3ma. Poib 3aKOHOB cOXpaHEHUS
BEIIECTB U YHEPTUHU B MOHUMAHUHN METab0IU3Ma.

Tunsl oOMeHa BellecTB: aBTOTpOoHBINA U rerepoTpodHbIil. Ponb GpepMeHTOB B 0OMEHE BEIIECTB U
IPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CBeroBas U TeMHOBas (a3bl porocuHTe3a. Peakiuu potocunTeza. 9P (HeKTUBHOCTD
¢dorocuHTe3a. 3HaueHue (POTOCUHTE3a JUIs KU3HU Ha 3emie. BausHue ycnoBuil cpeapl Ha (OTOCUHTES U
CIOCOOBI MOBBILICHHS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMocuHTe3. XeMOCHUHTE3UPYIOle OakTepry. 3HaUeHHE XEMOCHHTE3a IS KU3HU Ha 3eMIie.

OHepreTudyeckuii oOMeH B KieTke. PaciienseHue BelecTB, BBIACICHHE U aKKyMYJIHPOBaHUE
SHEPruM B KIETKE. DTalbl SHEpreTuuyeckoro oomena. I'mukonus. bpoxenue u ero Buabl. KuciopoaHoe
OKHCJIEHME, WM KJIeToyHoe abixaHue. OxucinurenbHoe ¢ochopunupoBanue. IPPEKTUBHOCTD
HHEPreTHYecKoro oOMeHa.

Peaknuu MatpuuHoro cuHrtesa. ['enernyeckas uHpopmarusa u JJHK. Peanuzanus renernueckoi
uHpopmanuu B KieTke. [ eHeTHUEeCKUI KO U ero cBoicTBa. TpaHckpumius — maTpuuHbiii cuHTe3 PHK.
Tpancnsmust — 6uocunte3 Oenka. Dtambl TpaHchsauuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e OernKa.

Heknetounsle ¢opMmbl xu3Hu — BUpychl. Mctopus otkpsiTusi BupycoB (. WM. MBanoBCkwii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO IMKIa BUpYcoB. bakrepnodaru. bone3nu pacteHui, 5)kUBOTHBIX U
Yell0BeKa, BhI3bIBa€MbIe BUpycamu. Bupyc nmmyHnonedunuta genoseka (BUY) — Bo3dyaurens CITH1a.



OOparHas TpaHCKpUILMS, peBepTasa M uHTerpasa. llpodumnakTuka pacnpoCTpaHEHUS BHUPYCHBIX
3a00JIeBaHU.

JdeMoHcTpannm:

[Toptpetsi: H. K. Konbios, JI. . UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel mutanus», «Metabonuzm», «MUTOXOHAPUA», «DHEPTETUUECKUMA
oOMen», «Xmopomnacty, «®Porocunres», «Crpoenune JJHK», «Ctpoenue u pyHKIMOHMpPOBAHUE I'eHAY,
«Cunte3 6enka», «l'enetnueckuii kon», «Bupyce», «bakrepuodarn», «CTpoeHne U KU3HEHHBIN UK
Bupyca CIIN1a, 6akrepuodara», «Pemmukanus JTHK».

O6opynoBanue: moaenu-anmiukanuu «Yasoenue JAHK u tpanckpunmus», «buocunres Gemnkay,
«Crtpoenue kiaeTkn», moaensb ctpykrypsl JJHK.

Tema 5. PasMHOXkeHHE 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB. (4 1)

KneTouHslii UK, WM )KU3HEHHBIN Uk kietkd. MaTepdasa u murtos. Iponeccel, mpoTekaromiye
B uHTepdaze. Pemnukanus — peakuus marpuunoro cuaresa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIH
HaboOp — KapuoTun. J{UnaouHelii U raluionHbBIN XpOMOCOMHBIE Habopbl. Xpomatusl. Llutonornyeckue
OCHOBBI Pa3MHOXEHMSI U UHAUBUAYAJIIBHOTO Pa3BUTHS OPraHU3MOB.

Jenenne knetku — muto3. Craguum mutosa. Ilpouecchl, mpoucxopsiue Ha pasHbIX CTAIUAX
MUTO3a. BUonOrnyeckuii CMbICI MUTO3a.

[Tporpammupyemast rudesb KIETKH — aromnTo3.

@®opMbl pa3MHOMKEHHUS OPraHMU3MOB: Oecronoe U MosioBoe. Buibl Oecronoro pa3MHOKEHUS:
JIeJICHUE HaJBO€, IIOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX, CIOpooOpa3oBaHUE, BEreTaTUBHOE
pa3MHO)KeHHe. MICKycCTBEHHOE KIIOHUPOBaHUE OPTraHU3MOB, €0 3HAYCHUE JUIS CEJICKLIHH.

[TosioBOE pa3MHOXKEHUE, €T0 OTIIMYUS OT OECI0JIOrO.

Meiio3. Cranuu meiiosa. [Iporeccsl, mpoucxoasiyme Ha cTaausiax Meio3a. [loBeneHue XpoMocoM B
Mmeiio3e. Kpoccunrosep. buonornueckuii cMbIC ¥ 3HaUE€HUE Meiio3a.

['ameTorene3 — mporecc 0Opa3oBaHUSI TMOJOBBIX KIETOK Y >KUBOTHBIX. [l0JIOBBIE JKene3bl:
CEMEHHUKHU U siMuHuKH. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo301 1, SIeKIeTKa)
— cmepmartoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHMIEKIETOK U CIIepMaTO30U[OB.
Omnonoreopenue. [lapreHorenes.

WunuBunyanbHoe pa3BUTHE (OHTOreHe3). DMOpHUOHAIbHOE pa3BUTHE (IMOpUOreHe3). DTambl
SMOPHOHAIIBHOTO PA3BUTUS y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPYJSIMs, OpraHOreHE3.
[ToctamOpronanbHOe  pa3zBuTHEe. THUOBI  MOCT3MOPHOHAIBHOIO  Pa3BUTUSA:  IPSAMOE, HENPAMOE
(MmumHOYHOE). BiusiHMe cpeapl HAa pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOKAEHHbBIE
YpOJICTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUs: CTPOCHHUE CEMEHHM, CTAaIHUU
pa3BUTHS.

JleMoHCcTpanum:

Tabnunel u cxembl: «DOpMBI Pa3sMHOMKEHHUS OpPraHU3MOBY», «/IBOMHOE OIJIOJOTBOpPEHHE Y
[BETKOBBIX pacTeHui», «BereratnBHoe pa3MHOXKEHUE pacTeHui», «JleneHue kieTku OakTepuii»,
«Crtpoenue mojoBbIX KIETOK», «CTpoeHue xpomocoMmbl», «Kierounsnii nukn», «Pemnukanus JTHK»,
«Muto3», «Meito3», «Ilpsamoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIIEKONUTAIOLIUX U YEIIOBEKay,
«OCHOBHBIE CTaINM OHTOTEHE3a.

O6opynoBaHue:  MHMKPOCKON, Mukponpenaparbl  «CrepmMaTo30uJpl  MJIEKONUTAIOLIETOY,
«Slinexnerka mtexkonuraronero», «KapuoxkuHe3 B KieTkax KOpelIKa JIyKa», MarHMTHas MOJENb-
anrukanus «Jenenue kinetkn», moaens JJHK, moaens Meradasnoit XpoMOCOMBI.

JlaGopaTopHble U MpakTHYeCKHe PAadOThI:

Jlaboparopuast pabota Ne 3. «HaOmromeHue muTO3a B KIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TFOTOBBIX MUKPOIIPENAPATAX).

Jlabopatoprass pabora Ne 4. «/M3ydyeHue CTpPOCHHsSI TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacjiencTBEHHOCTh M H3MEHYHMBOCTH OPraHu3MoB. (8 u)



[Ipeamet u 3amaum renetuxku. Mlctopus pa3BuTHs TeHETHKU. Poib muTOI0OTHH M SMOPHOJIOTHH B
CTAaHOBJIGHUU T'€HETHKH. BKIag poCcCHHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETUKU. MeToIbl
FeHETHKH  (THOPUAOJIOTMYECKUH, [UTOTEHETUYECKH, MOJEeKyIsIpHO-reHeTuYeckuil). OCHOBHBIE
F€HEeTUYECKHE MOHATHUS. [ eHeTnyeckast CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIUBAHMII.

3aKOHOMEPHOCTH HAaclleJJOBaHMs NPU3HAKOB, ycTaHOBiIeHHble I'. Mennenem. MoHorubpuaHoe
CKpeIlIMBaHMEe. 3aKOH €IMHO-00pa3us rudpuioB nepBoro nokosieHus. [IpaBuno goMuHupoBaHus. 3aKOH
pacuierieHus Npu3HakoB. [ 'unore3a 4uctoTel raMeT. [loJHOE M HEMOJIHOE TOMUHUPOBAHUE.

Jurubpunnoe CKpEILMBAHHUE. 3akoH HE3aBUCUMOTI0 HAaCJIEeI0BaHUS MIPU3HAKOB.
[{utoreneTnueckue OCHOBbI ~ AUTMOPUIHOTO  CKpELIMBaHM. AHAIM3UPYIOIIEe  CKpEUIMBaHUE.
Hcnonp3oBanne aHATU3UPYIOLIET0 CKPEIIMBaHUs A ONPeAENICHUs] TeHOTUIIa OCOOH.

CueruieHHOe HacyienoBaHue npus3HakoB. Pabora T. Moprana mo CIEIJIGHHOMY HacleIO0BaHHUIO
reHoB. Hapyiienue cienieHusi TeHOB B pe3yJibTaTe KPOCCUHTOBEpA.

XpoMocoMHasi TEOpHsl HACJIEACTBEHHOCTU. [ eHeTHuecKkue KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAeTeHHE NoJa. AYTOCOMBI U IOJOBBIE XPOMOCOMBL.
['omorameTHble U reTeporameTHele opranu3mMel. HacnenqoBanne npu3HakoB, CUEIUIEHHBIX € MTOJIOM.

N3meHunBOCTh. Buapl M3MEHUMBOCTU: HEHACIEICTBEHHAs W HAcleACTBEHHas. Ponb cpensl B
HEHAaCJIeJICTBEHHOMN M3MEHYUBOCTH. XapakTepucTuka MOAU(PUKAITIOHHOM U3MEHYHMBOCTH.
Bapuanvonsbsii psang v BapuanuoHHas kpuBas. Hopma peakuum npusHaka. KojaudecTBeHHblE H
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencTBenHas, Wiy reHOTUIIMYECKAs, H3MECHYNBOCTh. KOMOMHATHBHAS U3MEHUYUBOCTh. Meiio3
¥ TOJIOBOM TMPOIECC — OCHOBA KOMOMHATHUBHON WM3MEHYMBOCTH. MyTalmoHHAs HW3MEHUYUBOCTb.
Knaccudukanus MyTaumii: TeHHblE, XpPOMOCOMHBbIE, TI'€HOMHBbIe. YacToTa W HOPUYMHBI MyTaluil.
Myrtarenssie (akTopbl. 3aKOH TOMOJOTHYECKUX pSIOB B HACJIEACTBEHHON wu3MeHunBoctd H. U.
Baguoga.

BuesiiepHas HaclleICTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka uyenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
reHeaJornyecKuii, OJIM3HEIOBbIM, UTOTeHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISPHO-T€HETUYECKUH.
CoBpeMeHHOE OIpeaeeHNe T'E€HOTHIA: MOJHOT€HOMHOE CEKBEHHPOBAHHWE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoinpeto [T1IP-ananu3a. HacineactBennblie 3a001eBaHUs YeI0BEKa: TeHHBIC 00J1€3HU, OOJIE3HHU C
HACJICICTBEHHOW TMPEAPaCIONOKEHHOCThI0, XpOMOCOMHBIE Ooie3nu. ComaThueckue W TeHEPAaTUBHBIC
mytanud. CTBOJIOBBIE KIETKU. [IpHHIUIBI 310pOBOr0 00pasa KU3HU, TUATHOCTUKU, MPOPWIAKTHKA H
JIEYEHUSI TEHEeTUYECKUX OoJie3HEel. MeIUKO-TeHETHUYECKOE KOHCYJIBbTUPOBAHUE. 3HAYCHUE METUITMHCKON
T€HETUKH B MPEIOTBPAICHUH U JICUCHUH TCHETHYECKUX 3a00JIEBaHHI YeTOBEKa.

JdeMoHcTpanmum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-Pecosckuid,
H. U. BaBuinos.

Tabmuupsl U cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE M €TO ITUTOTEHETUYECKasi OCHOBAY», «3aKOH
paciiernjeHuss M ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TraMmer», «JurubpunHoe
CKpemuBanuey, «Lluronornueckne 0CHOBBI AUTHOPUIHOTO CKpeUIMBaHUMY, «Melo3», «Bzaumoneiicteue
aJUIeNIbHBIX T'€HOB», «l'eéHeThueckue KapTbl PACTEHUM, JKMBOTHBIX U 4YelOBeKa», «l'eHeTuka mojay,
«3aKOHOMEpPHOCTH HACJEIO0BaHMS, CUCIUIEHHOTO € MOoJoM», «KapHOTUIBI 4YeI0BEKa U KUBOTHBIX),
«Bunel u3menunBocTH», «MoaudukanuonHas HU3MEHYUBOCTHY, «HacnemoBanue pesyc-daxtopay,
«I'eHeTrka rpynm KpoBu», « MyTalluOHHAsi U3SMEHYHUBOCTbY.

O6opynoBanue:  Monenu-ammiukanuu — «MoHoruOpuaHoe — ckpemmBaHue»,  «Hemomnoe
JOMHHHpOBaHHe», «JluruOpugHoe ckpeumBaHue», «llepekpéct Xpomocom», MHKPOCKON U
Mukpomnpemnapar «Jpo3zoduna» (Hopma, MyTanuu (OpMbI KPbUTbEB U OKpacKH Tena), repOapuii «['opox
MTOCEBHOI.

JlaGopaTopHble U MpakTHYeCKHEe PAdOTHI:

Jlabopatopnass pabora Ne 5. «M3ydeHwe pe3ylbTaTOB MOHOTHOPHUAHOTO M JUTHOPUIHOTO
CKpEIIMBAHMS Yy IPO30(HIIBI HA TOTOBBIX MUKPOTIpEIIapaTax.



Jlabopatopnass pabora Ne 6. «M3yueHue MoOIUPHUKAIMOHHON HM3MEHYUBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psi/1a U BAPUALIUOHHOMN KPUBOID».

JlaGopartopnas paborta Ne 7. « AHanu3 MyTaldid y 1po30¢ bl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[Tpaktrueckas padora Ne 2. «CocTaBieHne U aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkuust oprann3dMoB. OCHOBbI OMOTEXHOJIOTHM. (3 1)

Cenexkuusi Kak Hayka M MpoOLECC. 3apOoKICHHE CENeKIUH M aomecTukauus. Yuenue H. U.
BaBuiioBa 0 1LEHTpax MPOMCXOXKIACHUS M MHOTooOpasusi KyJIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHBIE METO/BI CeJIeKIIUU. MacCOBBIi U MHIUBUIYATbHBIH OTOOPHI B CEIEKIIUU PACTCHUN
U KUBOTHBIX. OIIeHKa dKCTephepa. BIM3KOPOACTBEHHOE CKpelMBaHHEe — HMHOpUAMHT. UHWcTas JIHUHUA.
CkpenmBanue 4ucThix JuHUi. ['ereposuc, mnu ruOpuanas cuwia. HepoacTBeHHOE CKpenMBaHUE —
aytopununr. OtnanéHHas rubpuauzanuss U e€ ycmexu. MCKycCTBEeHHBI MyTareHe3 M IOJIy4YeHHUE
MOJIUIUTONIOB. JIOCTH)XKEHUS CEeIeKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust Kak OTpaciab MNPOU3BOACTBA. ['eHHas MHXKEHepus. OTambl CO3JaHUs
pexomOuHantHoil JIHK u Tpancrennsix opranunsmoB. Kierounas mnxeHepus. KieTouyHsle KynbTypbl.
MUuKpOKIOHAIIBHOE Pa3sMHOXXEHHUE pacTeHui. KitonnpoBanue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U 3THdeckue npobnembl. MO — reHeTHuecku
MOU(ULIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneyenko, M. @. IBaHOB.

Tabnuue!l 1 cxembl: kapra «LleHTpbl NPOUCXOKAECHUS U MHOT0OOpa3usi KyJbTYpHBIX PacCTCHUI»,
«Iloponpl AOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYypHbIX pacTteHuil», «OtnanéHHas ruOpuausanus,
«Pabotel akamemuka M. @. MBanoBa», «Iloaumiougus», «OO0beKTHI OHOTEXHOJOTHW», «KieTodHbIe
KYJbTYpbI U KIIOHUpOBaHUE», «KOHCTpyupoBaHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKU TUIOZIOB M KOPHEIUIOAOB TUKUX (DOPM U KyJIBTyPHBIX COPTOB PACTEHUH,
repbapuii «CenbCKOX031iCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpakTHYeCKHEe PA0OTHI:

Okckypeuss «OCHOBHBIE METOJIBI M JIOCTHIKEHHS CeJeKUMU pacTeHMH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIJIMYHOE XO3IHCTBO,
1a060paTOPHIO arpOyHUBEPCUTETA WIIH HAYTHOTO IICHTPA)».

11 KJIACC

11 kmacc — 34 yaca (1 4ac B HezemIo).

Tema 1. OBojronMoHHAast 6noJiorus. (9 4)

[Ipeanochiiku BO3HUKHOBEHHS HBOJIIOLIMOHHON TEOpUU. DBOJIIOIMOHHAS TEOpUs U €€ MECTO B
Ouosioruu. BinsiHre 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugetenbcTBa 3BOJIIONMU. [laneoHTonOrnYeckue: MoCiIe 0BaTeIbHOCTh MOSBICHUS BHJIOB B
MaJIEOHTOJIOTUYECKOM JIeTomHCcH, iepexoaHbie popMbl. bruoreorpaduueckue: cxoacTBo U paznuuue payH
U GIIOp MaTEPUKOB M OCTPOBOB.

OMOpHOTIOrMYecKHue: CXOJACTBA U pPa3nuyusi HMOPHOHOB pa3HBIX BHUIOB TMO3BOHOYHBIX.
CpaBHUTEIHHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOTHYHBIC, PYyAMMEHTAPHBIE OpPTaHbI, ATAaBHU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACJIEACTBEHHOCTM U OCHOBHBIX
MeTabO0IMYECKHX IyTeH Y BCEX OpraHu3MOB.

OpomonmonHas Teopust Y. JlapBuna. [Ipenamnochuiku BO3HUKHOBEHHS JapBUHU3MA. J[BHKylIue
CWJIBl 3BOJIOUMH BUAOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKECHHE IPH OrPAHMYEHHOCTH PECypCoB,
HeonpeAeaéHHas N3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrtetnueckas teopus dBostoiun (CTD) u e€ OCHOBHBIE MTOJTOKECHHUS.

MuxkposBosntorus. [Tonynsanus kak equHUIA BUAA U SBOTIOLUH.

JBmwxynme cunbl (pakTopbl) SBOJNIOIMK BUAOB B TMpupoje. MyTallMOHHBIA MpoOIECC |
KOMOWHATHUBHASI U3MEHUYNBOCTb. [ [0y IsIIOHHbIE BOHBI B Apeid reHoB. V30511 1 MUTpanus.

EcrecTBenHbIi 0TO0p — HampasJsomuil pakrop 3Bomroru. OpMbI €CTECTBEHHOTO 0TOODA.



[TpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTaT 3BoJjouuu. llpumepsl npucnocobneHuit y
opraHu3MoB. ApoMopdO3bl U UINO0-aJaNTAIIHH.

Bun wu BumooOpaszoBanue. Kpurepuun Buga. OcHOBHbIE (OpMBI  BHA000pa30BaHHUS:
reorpadguueckoe, SKOJI0rHIecKoe.

MakposBomtorusi.  PopMbl  3BOJIIOIMU:  (UIETUYECKas, JIMBEpreHTHas, KOHBEPIeHTHas,
napauienbHas. HeoGpaTuMocTh 3BOJTIOLMH.

IIpoucxoxaeHne OT HeCNEeNUATU3UPOBAHHBIX MpenkoB. [Iporpeccupyromas crnenuann3anus.
AnanTtuBHas pagualus.

JdemMoHcTpauuu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkensp,
®. Mrouuep, A. H. CeBep1ios.

Tabnuuel u cxembl: «Pa3BuTHe opraHmdeckoro mupa Ha 3emie», «3apOAbIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «®PopMbl OOpbOBl 3a cyliecTBOBaHUE», «EcTtecTBeHHBIH 0TOOPY,
«MHoroobpaszue copToB  pacTeHMil», «MHoroobpasue mopoa  KUBOTHbIX», «llomymsauuwmy,
«MyTallMOHHas U3MEHUYUBOCTBHY, «Apomop¢o3bl», «Wanoanantanum», «OOmas gereHepanusy,
«JIBwxymue cuisl 3Bomonun», «Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «boppba 3a
cymectBoBanue», «lIpucnocobneHHocts opranu3zmMoB», «l'eorpaduueckoe BHUIO0Opa3OBaHUE),
«OKoJoruuecKoe BUA000pa3zoBaHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAaCKH, Ha0Op IJIOJOB U CEMSH,
kosutekuus «IIpuMepsl 3alUTHBIX NPUCIIOCOONIEHUN y KUBOTHBIX», MOJAEIb «OCHOBHBIE HalpaBJICHUS
IBOJIIOLIMMY», 00bEMHAs MOJ1e1b « CTPOEHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas xapra mupa, Komuiekuus «PopMbl COXpaHHOCTH MCKONAEMbIX JKUBOTHBIX U
pacteHuii», w™ojaens annnukanus «llepekpéct Xpomocom», BiaxkHele mnpemnapathl «Pa3ButHe
HacekoMoroy, «Passutue nsarymku», Mukpomnpenapat «po3oduna» (Hopma, MyTtanuu (GOpMbI KPHLUIHEB
Y OKpACKHU Teja).

JlaGopaTopHble U IpaKTH4YeCKHe PAdOThI:

Jlaboparopnast pabota Ne 1. «CpaBHeHHEe BUJOB 110 MOPHOJIOTHIECKOMY KPUTEPHIO.

Jlabopartopnas pabora Ne 2. «Onmcanue nmpucrnocoOJEHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBEeHHE W pa3BUTHeE KU3HM Ha 3emJie. (9 4)

JloHayuHble NpEeACTaBICHUS O 3apOKIACHUU KU3HM. HayuHble runore3bl BOSHUKHOBEHUS KU3HU
Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas SBONIONUS. AOHWOTEHHBI CHHTE3 OpPraHHMYECKHX
BEIIECTB W3 HEOPraHWYECKHX. OKCHEPUMEHTAIBHOE TMOATBEPKICHUE XHUMHUYECKOH 3BOJIIOIUH.
HauanbHbple atambl Ouonoruyeckoit spomtonuu. ['mmoreza PHK-mupa. ®@opmupoBanune memOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble kineTku u ux spontonus. @opmMupoBaHue OCHOBHBIX
IPYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie mo 3paM u nepuojam. Karapxeid. Apxeiickas u npoTepo30ickas 3pbl.
[Taneo3oiickas 9spa W €€ TEPUOAbI: KEMOPHHCKUNA, OPIOBUKCKUW, CHIYPUHCKHH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3zo30iickast 3pa U €€ NepuoJibl: TPUACOBBIN, FOPCKUN, METOBOM.

Kaiino3oiickas 3pa u €€ nepuo/ibl: NajJeoreHOBbI, HEOT€HOBbIN, aHTPOIIOT €HOBBI .

XapakTepUCTHKa KIMMara M TE€OJIOTMYECKHX IpoueccoB. (OCHOBHBIE JTalbl HBOIIOLHH
PacTUTEIBHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil M kUBOTHbIX. [losiBieHue, pacuser u
BbIMUpAHUE I'PYII )KUBBIX OPraHU3MOB.

Cucrtema OpraHM4EeCcKOro MMpa Kak oTpakeHue 3BoJitourd. OCHOBHBIE CHCTEMAaTUYECKHE IPYIIIbI
OpraHu3MOB.

OBoJIIOIMS YeJIOBEKa. AHTPOINIOJIOTUS KaK Hayka. Pa3BuThe IpeAcTaBiICHUN O MPOUCXO0KICHUH
yejaoBeka. Meronbl HM3ydeHMs aHTpornoreHe3a. CxoacTBa W pas3inuus 4YelIOBEKA M HKUBOTHBIX.
CucremMaTHueCKO€ MOJ0KEHHUE YEIOBEKA.

JBmwxymue cuisl ((hakTopsl) aHTpornoreHesa. HaciencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIN
ot6op. Ob1IecTBEHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUil TPYAa, MBIIUICHNE, PEUb.



OCHOBHBIE CTaJUU M BETBH SBOJIIOLMH YEJIOBEKa: aBCTpajonuTeku, YenoBek ymenbid, YenoBek
npsAMOXo A, YenoBek HeaHaepranbCckuii, YenoBek pasymHbii. Haxoakyn uckomaeMbIX OCTAaTKOB,
BpeMs CyIIIECTBOBaHHUsI, 00J1aCTh paclpoCTpaHeHus1, 00BEM TOJTOBHOTO M0O3ra, 00pas KU3HH, OPYIUS.

Yenoseueckne packl. OCHOBHBIE OOJNBIIME pachkl: €BpoNeouaHas (eBpasuiickas), HErpo-
aBCTpAJIONIHAs (3xBaTOpHANbHAN), MOHTOJIOU/THAS (a3uaTcko-aMepuKaHCKasl). YepTsr
MPUCTIOCOOJICHHOCTH TPEJCTABUTENICH YEIIOBEUECKHMX pac K YCIOBHUSAM CYIIECTBOBaHUA. EIMHCTBO
yesoBedeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

[Hoptpetsi: ®@. Peau, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnumer u cxembl: «BosHukHOBeHHE CONHEUHOW CHUCTEMBD», «Pa3BUTHE OPTaHMUYECKOTO MUPAY,
«PactutenbHas kinetka», «KuBoTtHas knetkay», «IIpokapmotnueckas kinetka», «CoBpeMeHHas cuUcTeMa
OpraHn4yeckoro mMupa», «CpaBHEHHE aHATOMHUYECKHUX YepT CTPOSHHUS YEJIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HaXOJOK MPEAKOB COBPEMEHHOTO YeJIOBEKay,
«JlpeBHenmue moany», «/Apesnue moan», «llepBeie coBpeMeHHBIE JII0AN», «HeloBedecKre pacs».

O6opynoBanue: mysspku «IIpoucxoxknenne yenoeka» (OIOCTBI aBCTPANIONUTEKA, TUTEKAHTPOTIA,
HeaHJIepTalblla, KPOMAaHbOHIIA), CJIETIKH WM W300paKEHUSI KAMEHHBIX OpPYIUN NMEPBOOBITHOTO YEIOBEKA
(xkaMHH-4OTIIEpHl, pyOuIia, ckpebia), reoxpoHojornyeckas tabnuna, Kouaekuus «DopMbl COXpaHHOCTH
HCKOIIA€MbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKkTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «/3ydyeHue wucCKOmaembIX OCTAaTKOB PACTEHHUW M JKUBOTHBIX B
KOJUTCKIIHSIX) .

DKCKypcus «DBOJIONMS OpPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WK
KpaeBeIuecKui My3eil).

Tema 3. Opranusmbl 1 OKpy:kawias cpeaa. (5 4)

DKOJIOrusl KaK HayKa. 3aJauyd M paslielibl SKOJIOTHU. MeTolbl 3KOJOTMYECKUX HCCIeJOBaHUi.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OuTaHusl OpraHU3MOB: BOJHAS, HA3€MHO-BO3/IyIITHAS, TOYBEHHAsI, BHY TPHOPTAaHU3MEHHAS.

Oxosiorndeckue  Qakropel. Knaccudukanus dkosorudeckux — GakTopoB: aOHOTHYECKHE,
OMOTUYECKUE U aHTPOIIOreHHbIe. JelicTBHE IKOIOTHYECKUX (PAKTOPOB HAa OPraHU3MBI.

AbGuotnyeckue (GakTophl: CBET, TeMIiepaTypa, BiaxHocTh. Dotomepuoamsm. [Ipucnocobnenus
OpPTraHM3MOB K JICHCTBUIO a0MOTHYECKUX (PaKkTOpoB. buomoruueckue puTMmel.

buotnueckue Qaxtopbl. Buasl OMOTHUECKMX B3aUMOACHCTBUN: KOHKYPEHIUS, XWUITHUYECTBO,
cuMOuo3 u ero ¢opmel. [lapasuTusMm, koomeparus, MyTyaldu3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIU3M, HEWTpaau3M. 3HAUYCHHE OHOTHYECKUX B3aMMOJCUCTBHHA IS
CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XAPAKTEPUCTUKHU TOMysuu. OCHOBHBIE MMOKA3aTeNIM MOMYJISALUNA: YACICHHOCTD,
MJIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpAlUA. JIMHAMUKA YMCIEHHOCTH MOMYJISIUU U €€
peryssuus.

JdeMoHcTpannm:

[Toptpetsi: A. 'ym6oabar, K. ®@. Pynse, D. I'ekkens.

Tabnunel u cxemsl: kapta «IIpuponneie 30HBI 3emnm», «Cpeabl OOUTaHHS OPraHU3MOBY,
«®oronepuoanzm», «llomynsauum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH TMOIMYJSAIUA UHQY30pUU -
Tybenbkny, «[IummeBsie nenmy.

JlaGopaTopHble U MpaKkTH4YeCKHe PadOThI:

JlaGopatopnas pabora Ne 3. «Mopdosoruueckue OCOOCHHOCTH PAaCTCHHMH M3 pPa3HbIX MECT
oOuTaHU.

Jlabopartopnas padota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[ToacuéT MIOTHOCTH MOMYJISANNA PA3HBIX BUJOB PACTEH Ui,

Tema 4. Coo01mecTBa M 3K0J0rHYecKre cucremMbl. (94)

Coo0miecTBO opraHuzMoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBas, MPOCTPaHCTBEHHAs,
Tpoduueckas (mumesas). Buasi-nomunanTel. CBsizu B OnoIeHO3E.



Dxosiorudeckue cuctembl (3kocuctembl). [lonsitue 00 9kocucTeMe ©  OMOTEOLEHO3E.
@DyYHKIMOHAJIbHBIE KOMIIOHEHTBl JKOCUCTEMBI: IPOILYLEHTHI, KOHCYMEHTBHI, pefyLeHTbl. Kpyrosopor
BEIIECTB M MOTOK 3HEPrHMH B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCUCTEMBI. IlumeBbie
nenu U cetd. OCHOBHBIE MTOKa3aTeNU 3KOCUCTEMBI: Onomacca, MpOoIyKIHs. DKOJIOTHYeCKUE MUPaAMU/IBL:
IPOIYKIUH, YUCIEHHOCTH, Onomacchl. CBONWCTBA AKOCUCTEM: YCTONUHMBOCTh, CAMOPETYJISLIUS, PA3BUTHE.
Cykueccus.

IIpuponHble  3KOCHCTEMBI. OKOCHUCTEMBI O03€p M peK. OKOCHUCTEMA XBOWHOIO WIH
HIMPOKOJINCTBEHHOT O JIECA.

AHTpPOIIOTEHHBIE  AKOCHUCTEMEI. ATpPOIKOCHCTEMBI.  YpOoskocucTeMbl. buonorndeckoe u
X03AHCTBEHHOE 3HAUCHHE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue xkak ¢dakrop ycroiunBocTH dSKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panuisl, coctaB u cTpykrypa 6mocdepst. Kupoe
BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHMocdepsl Kak TrinodanbHOW dKocHcTeMbl. JlMHamMuyeckoe
paBHOBecHe U oOpaTHas CBA3b B Ouochepe.

KpyroBopoTs! BeliecTs 1 OMOr€0XMMHUYECKHE IIUKIIBI AJIEMEHTOB (YIJIepo/ia, a30Ta). 30HAJIbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Oumocdepe 3emin. AHTpornoreHHble W3MeHeHHs B Ouocdepe. [mobanpHbIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymiectBoBaHne Npupoabl U uenoBedecTBa. CoxpaHeHue OMOpa3sHOOOpa3us Kak OCHOBA
ycToiunuBocTd Ouocepsl. OCHOBa pPaLMOHAJIBHOIO YIPABJIECHUS HPUPOJHBIMU pPECypcaMM U HX
UCIO0JIb30BaHue. JJoCcTHKEeHNs OMOJIOTUH U OXpaHa IPUPOJIbI.

JdeMoHcTpannm:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmunpel u cxembl: «[lumeBble nenw», «buoleHo3: coctaB U CTPYKTypay, «IIpupoaHbie
coobmectBay, «llenu mutanus», «OKomorudyeckas nupamuaay, «buochepa n yenosex», «Ikocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOMHOro Jjeca», «buoneHo3 Boaoémay», «ATrpOLEHO3»,
«IIpumepHBIe aHTPOINOTEHHBIE BO3ACUCTBUS Ha NPHUPOAY», «BakHelllne HCTOYHUKH 3arpsi3HEHUS
BO3/yXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHmas cocraBistomas onocdepsn», «PakTopsl Jerpajanuu
nouB», «llapHukoBbiit >pdexT», «PakTOppl PagAMOAKTUBHOTO 3arpsi3HEHUs Ouocdepsl», «OOmas
cTpykTypa Omocdeps», «Pacmpoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIA 3KkpaH Ouocheps,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoie».

OOGopynoBanue: Mojenb-amminkanus « TUnudHble OWOLICHO3B», Tepbapuii «PacturenvHbie
coolmiecTBa», Kouekuu «buoneHos», «Bpenutenn BaKHEHIIMX CENbCKOXO3SIMCTBEHHBIX KYJIBTYpPY,
repOapuy M KOJUIEKIIMM PACTEHUH M KMBOTHBIX, IPUHAAJIEXKALME K Pa3HbIM 3KOJIOTHYECKHM Ipynnam
onHoro Buna, Kpacnas kuura Poccuiickoit denepannu, n300paxeHuss OXpaHIeMbIX BUIOB PAaCTCHUM U
KUBOTHBIX.

KiroueBble BocnnuTaTe/ibHbIE 3aJa4N:

® YCTaHOBJICHME JIOBEPUTENIbHBIX OTHOIIEHHH MEXJIy YYUTEIEeM U €ro y4eHHUKaMH,
CHOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHATHIO YyYallMMucCA TpeOOBaHMI M Npockd  yduTens,
IPUBJICYECHUIO UX BHUMaHUS K 00CYyXJ1aeMoil Ha ypoke HH(pOpMalui, akTUBU3AIlMM UX NTO3HABATEIbHOMN
JeSTeNIbHOCTH;

¢ 100y’X/IeHHEe MIKOJFHUKOB COOJII0/IaTh HA YPOKE OOILIETPUHATHIE HOPMBI MMOBECHUS, MPABUIIA
o0meHnss co cTapmuMu (YYUTEIsIMH) M CBEPCTHHKAMHU (IIKOJIBHUKAMH), TPUHLIHUIBI y4eOHOM
JUCLUHUIUIMHBI U CAMOOPTaHU3alUH;

e NpuBJIeYCHNE BHUMAHUS IKOJIbHUKOB K IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha Y pOKax SBJICHU,
opraHuzanusi ux paboThl C TOdy4aeMoOW Ha YpOKe CcolMaibHO 3HauuMOM uHpopmanuendn —
MHUIMUPOBAHUE €€ 00CYKICHHUs, BBICKa3bIBAHUS YUAIIMMHUCS CBOETO MHEHHS IO €€ MOBOY, BHIPpaOOTKU



CBOETr0 K HEW OTHOUICHHMS;, ® HCIOIb30BAHUE BOCIUTATENBHBIX BO3MOXHOCTEH COMEp)KaHUS Y4eOHOTO
npeaMeTa yepe3 JAEMOHCTPALMIO JIeTM IPUMEPOB OTBETCTBEHHOTO, I'PakKJIaHCKOTO IIOBEACHMUS,
IPOSIBJIEHUS. YEJIOBEKOIIOO0MS U J10OpOCEepAeuHOCTH, 4Yepe3 MOoAOOp COOTBETCTBYIOLIMX TEKCTOB MJis
YTEeHMSI, 3aJ1a4 U1l pellieHus1, MPOoOIEMHBIX CUTYyaIUil 1Sl 00CYKAESHUs B KJIACCE;

® MpUMEHEHHE Ha ypOKE WHTEPAKTUBHBIX (OpPM pabOTHl yHalMXCs: WHTEIUIEKTYyalbHBIX WD,
CTUMYJIMPYIOLIMX ITO3HABATENbHYI0 MOTHUBALIMIO IKOJBHUKOB; TUJAKTUUYECKOTO TeaTpa, I/1€ NOJyYEHHbIE
Ha ypOKe 3HaHUS OOBITPHIBAIOTCS B TEATPAINbHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOPBIE TAIOT yYaIHMC
BO3MOYXHOCTh IPHOOPECTH OTBIT BEJCHHUS KOHCTPYKTHBHOTO JAMANIOTa; IPYIIOBOM pabOThHI UK PaboTHI B
napax, KOTOpble y4aT HIKOJIbHUKOB KOMaHJIHOU paboTe M B3aUMOJICHCTBHIO C IPYTUMH JIE€TbMU;

® BKJIIOUEHHE B YPOK UIPOBBIX MPOLEAYDP, KOTOPBIE TOMOTrarT MOAAEPkKaTh MOTUBALIMIO JAETEH K
MOJIyYEHUIO 3HAHUM, HAJNAKMBAHUIO MO3UTHUBHBIX MEXJINYHOCTHBIX OTHOIIEHHWHW B KJacce, MOMOTAIOT
YCTaHOBJICHHUIO 100pOsKeIaTeIbHOM aTMoc(epbl BO BpeMs ypoOKa;

e opraHuzanus medCcTBa MOTUBHUPOBAHHBIX M OSPYAUPOBAHHBIX y4YallUXCA HAJ HUX
HEYCNEBAIOUIMMU  OJHOKJIACCHHUKAMM, JAIOIIETO  IIKOJIbHUKAM  COLMAJIBHO  3HAYUMBIA  ONBIT
COTPYAHUYECTBA U B3aMMHOM ITOMOIIH;

e VHUIMHUPOBAHUWE U MOJJEP)KKA HCCIIEI0BATEIbCKON EATENIBbHOCTH IIKOJIBHUKOB B paMKax
peanu3alyy UMU UHAUBUAYAIBHBIX M FPYIIIOBBIX UCCIIEI0BATEIbCKUX POEKTOB, YTO AACT HIKOJIbHUKAM
BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEHICHHS TEOPETHUYECKOW MpoOIeMbl, HaBBIK
reHepupoBaHus U 0OPMIICHHUS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIBHOTO OTHOIICHUS K UYKUM HUJESM,
opopMIIeHHBIM B paboTax JApyrux HCCIAEAOBATENe, HABBIK IYOJIMYHOTO BBICTYIJICHUS TEepen
ayJIMTOPUEN, apTyMEHTUPOBAHUS U OTCTAMBAHUS CBOECH TOUKH 3PEHUS.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00y4aroIUMUCs
nporpamMm Cp€aHero O6H.[CI‘O 06pa30BaHI/IHI JIMYHOCTHBIM, MCTAIIPCAMCTHLIM U IPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeaMeTa « BHoIoTHsy BhIIETECHBI CISAYIOIINE
COCTaBIIAIOIINE: OCO3HAHHME OOYyYaIOIIMMUCS POCCHUICKON I'Pa’kJaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEICIICHUIO, HAIMYME MOTUBALUU K OOYUYEHHIO OUOJIOTHH,
[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEU H
HMCTOPUYECKUX TPAIULHUKA Pa3BUTH OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh O0yYarOIIXCs
PYKOBOJCTBOBATbCS B CBOEH JI€ATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU
cucTteMe OHOJIOTMYECKOr0 00pa3oBaHUs, HAJUYHE HKOJOTMYECKOTO TPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JImaHOCTHBIE pe3yNIbTaThl OCBOCHHS mpeameTa «buonmorus» gocturaroTcs B €AMHCTBE yueOHOU U
BOCIIUTATEILHOMN JESITEILHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHUCKUMHU COIMOKYIBTYPHBIMH,
UCTOPUYECKUMU M JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPHUHSATHIMA B OOIIECTBE NpaBUIIAMU H
HOpPMaMH TOBEACHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHHWS, CAMOBOCIIUTAHHUS M CaMOPa3BUTHS,
pPa3BUTUS BHYTPEHHEM MMO3UIMHM JIMYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K 3aKOHY U MPaBONOPAJIKY,
YeJIOBEKY TPY/a U CTapLIeMy [OKOJEHHUI0, B3aUMHOTO yBaXX€HUs1, 0EPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY
HacjIequI0 M TPAJULMIM MHOTOHaMOHAIBHOrO Haponma Poccuiickoir ®enepaunmu, npupone Hu
OKpYy Karolie cpene.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS y4yeOHOro mpeamera «bHONOTHS) HOJKHBI OTpaXkaTh
TOTOBHOCTH U CIIOCOOHOCTh 00YYAIOIINXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH Mo3uIIHeH



JUYHOCTH, CHUCTEMOW  IICHHOCTHBIX  OPHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX  yOEXKIEHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LEHHOCTSAM POCCHUHCKOTO OO0IIeCTBa, pacIIMpEeHHE >KU3HEHHOTO
ONbITa W OMNbITAa JEATEJIBHOCTH B MPOLECCE peaju3allud OCHOBHBIX HAaIlpaBJIECHUN BOCHUTATEIbHOM
JeATEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpa1aHCKOr0 BOCIIMTAHMSA:

c(hopMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU O0YYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIEeCTBA;

OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX MTPaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH [EATEIBHOCTH IPU CO3JIaHUU YYEOHBIX MPOEKTOB,
pelIeHnr YU4eOHBIX U TO3HABATEIBHBIX 33/1a4, BHIIOJHEHUN OMOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENEsATh COOCTBEHHYIO MO3UILMI0O MO OTHOIIECHUIO K SIBJICHUSM COBPEMEHHOMN
KU3HH U OOBSICHSTH €€

YMEHHUE YYHMTHIBATh B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMHU M COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTbH K COTPYIHUYECTBY B MPOLIECCE COBMECTHOTO BBITIOTHEHUS YUE€OHBIX, TO3HABATEIbHBIX
U HCCIIEIOBATENIbCKUX 3aJ]1a4, YBAXKUTEIBHOTO OTHOMICHUS K MHEHHIO ONIMOHEHTOB IMPU OOCYXKIACHUH
CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMS,;

TOTOBHOCTh K T'yMaHUTapHOW U BOJIOHTEPCKOMU JEATENBHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKON TPaX)TAaHCKOH WACHTHYHOCTH, MATPUOTHU3MA, YBAXKCHHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH nepes PoauHol, ropoctu 3a ¢Boi kpai, cBoro Ponuny, cBOi
A3BbIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAMI0 M MaMSITHUKAM MPUPOJbL, TOCTHUKEHUSM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJAJ POCCHHCKUX Y4YEHBIX B CTAHOBJICHHE M pPa3BUTHE OHOIOTHH,
MOHUMaHUsI 3HAYCHHUS OWOJIOTMM B MO3HAHWM 3aKOHOB MPHUPOJBI, B )KM3HU YEJIOBEKAa U COBPEMEHHOTO
o01ecTBa;

uaeiHas yoex1EHHOCTh, TOTOBHOCTD K CIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €T0
cyns0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHHE AYXOBHBIX IECHHOCTEH POCCUICKOTO HAPOa;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;

CITIOCOOHOCTh OIICHWUBATh CHUTYAIMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh Ha
MOpaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

0CO3HAHHE JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOULIEHHWE K CBOUM POIMUTENSAM, CO3JAHUI0 CEMBbH HAa OCHOBE OCO3HAHHOI'O
MPUHATHS HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBHUM C TpaIULUAMU HapooB Poccun;

4) 3¢TeTHYEeCKOI0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs OSCTETHKY ObITa, HAay4YHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHUE 3MOLIMOHAIIBHOTO BO3/ICMCTBHS )KUBOU MPUPOIBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE MPOSBIATh KaueCTBA
TBOPYECKON JTUYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (GOPMUPOBAHUS KYJBTYPbl 310POBbSi U 3MOLMOHAJIBLHOIO
O0Jaronoayumsi:

NOHMMAaHWE W peanu3alus 37J0pOBOTO W 0Oe3omacHOro obOpasa >KM3HH (30pOBOE TMHTaHUE,
COONIIOZICHNE TUTUEHUYECKUX TPAaBWI M HOPM, COAJlaHCUPOBAHHBIM PEXUM 3aHATAA W OTHAbBIXA,
perynspHas (usuveckas aKTHBHOCTh), OCPEKHOr0, OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOUICHUS K
coOcTBEeHHOMY (U3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHKME [EHHOCTH TPaBWJI HHAWBHIYaTIbHOTO M KOJUIEKTHBHOTO O€30MacHOTO MOBEJCHHS B
CUTYalLUX, YTPOXKAKOIIUX 3J0POBbIO U )KU3HU JIFOJEH;



OCO3HAHME TIOCIEACTBHI ¥ HENPHUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJIICHHS aJIKOTOJI,
HApPKOTHUKOB, KypEHHS);

6) TPy10BOT0 BOCIIMTAHUS

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JII00He;

FOTOBHOCTb K AKTUBHOW JEATEIbHOCTH TEXHOJOTWYECKOM M COLMAIbHON HanpaBiIeHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATh, INTAHUPOBATh U CAMOCTOSITEIILHO BBIIIOJIHATh TAKYIO J1€ATEIbHOCTH;

UHTEpeC K pasnuyHbiM cdepam NpodecCHOHATbHOW JeATeNbHOCTH, YMEHHME COBEpIIaTh
OCO3HAHHBIN BEIOOp OyayIIei mpodeccuu U peaTn30BbIBATE COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BAHUIO HA MPOTSKEHUU BCEH )KU3HMU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUA:

HKOJIOTHUYECKH 11eJIecO00pa3Hoe OTHOLIEHHE K MPUPO/Ie KaK HCTOUYHUKY JKU3HM Ha 3emiie, OCHOBE
€€ CyIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKON KYJIBTYphl: IPUOOpPETEHUE OMbITa IUIAHUPOBAHUS MTOCTYIIKOB
Y OLICHKU WX BO3MOXHBIX MTOCJIEICTBHIA /ISl OKPYKAIOIIEH Cpebl;

0CO3HAHHUE TJIO0AIIBHOT'O XapaKTepa KOJIOTHUECKUX MPoOIeM U MyTeH UX pele Hus;

CIIOCOOHOCTh MCTOJB30BaTh MPUOOpETaeMble MPU HU3YyYEHHUH OUOJIOTHUU 3HAHUSA M YMEHHUS TpH
peleHnn mpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM MPHUPOAOINOIB30BaHUEM (COONIOEHNE TPABHI
MOBEJICHUs] B IIPUPOJIC, HAIIPABIEHHBIX Ha COXPAHEHHE PABHOBECUS B HKOCHUCTEMAX, OXpPaHy BU/OB,
JKOCHUCTeM, Orocdepbl);

AKTHUBHOE HENPUATHE ACHCTBUM, NMPUHOCALIIMX BpEJ OKPYXKAIOWEH NMPUPOJHOU Cpene, YMEHHE
IPOTrHO3UPOBATh HEOJIArONpPUSTHBIE SKOJIOTHYECKUE IOCIEACTBUS MNPEIIPUHUMAEMbIX JEHCTBUH U
IpeloTBpaLaTh UX;

HaJM4Yue€ pa3BUTOrO  HSKOJIOTMYECKOTO  MBIIUICHHS, HKOJIOTHYECKON  KyJIbTypbl, OIbITa
JeATEIbHOCTH 3KOJIOTMYECKON HampaBlI€HHOCTHU, YMEHHUS PYKOBOJICTBOBATHCS WMU B IO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJIIBHOM MPAKTUKE, TOTOBHOCTH K YYacCTHIO B IPAKTUYECKOM IEATEIbHOCTH
HKOJIOTMYECKOM HANpPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd U OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JMANOre KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHHUE SI3BIKOBOM M UMTATEIBCKOU KYJIBTYpPhl KaK CPEJICTBA B3aUMOJEHCTBUS MEXITY
JIOJIBMH U TTIO3HAHUS MHPA,

NOHUMaHHe cHenupuKkd OMOJOTMM KaK HayKH, OCO3HaHUA e poiau B (QOpMHUPOBAHUU
palMOHAJIFHOTO HAYYHOI'O MBIIUICHHS], CO3[JaHUM IIEIOCTHOTO MPEICTAaBJICHUsS 00 OKpY’KaloleM MHpe
KaK O €JMHCTBE MPUPO/IbI, YeTTOBEKA 1 00IIEeCTBA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0sieM COXpaHEHUsI IPUPOJIHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTMM ISl COBPEMEHHOW LMBWJIM3aLUU: 00eCledeHUs] HOBOTO
YPOBHSI pa3BUTHUS MEIUIMHBL, CO3JAaHHE TIEPCHEKTUBHBIX OHOTEXHOJOTUH, CIOCOOHBIX pellaTh
pecypcHbIe MpoOIeMbl Pa3BUTHUSI YEIIOBEUECTBA, MOUCKA MyTEH BBIXOJA U3 IIO0ATBHBIX IKOJOTUYECKUX
npobieM u obecreueHus TMepexoja K YCTOMYMBOMY pAa3BUTHIO, PAlMOHAIBHOMY HCIOIb30BAHUIO
IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHOJOTMYECKUX 3HAHUI B IENAX IOBBIIIEHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKLIHMOHAJIBbHOI I'PaMOTHOCTH
o0yuaromuxcs, GoOpMUPYEMOH NMPU U3YUCHUU OMOJIOTHH;

MOHMMAaHKE CYIIHOCTH METOJIOB TIO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIb30BaTh TOJy4aeMble 3HAHUS Ui aHauu3a U OOBACHEHHUS SBJICHHUH OKpYKarolero Mupa u
IPOUCXOJAMINX B HEM M3MEHEHUH, yMEHHE JeJaTb 0OOCHOBAHHbBIE 3aKJIFOYEHUS HAa OCHOBE HAYYHBIX
($akTOB U UMEIOLIMXCS JAHHBIX C I[EJIbIO MOTYYEHUs T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS pelleHus mpodiieM B
peabHbIX KU3HEHHBIX CUTYALUIX;



OCO3HAHHE IICHHOCTH HAay4YHOM JEATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
HCCIIeIOBATENbCKYIO JeSTeNbHOCTh MHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJIYYECHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEJIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS YUueOHOTO mpeameTa «bromorusy BKIIOYAIOT: 3HAUYMMBbIE
uist  GOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIPEAMETHBIC)
oOIIeHAYYHBIE MOHATHS, OTPaXKAIOIIME IEJIOCTHOCTh HAYYHOU KapTHHBI MUpPA M CHEHH(PHKY METOIOB
TO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBIICHHE, MPOIECC, CUCTEMA,
Hay4YHBIA (aKT, TPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIECIOBAaHUE, HAOIIOJCHUE,
W3MEpPCHHUE, OJKCIMEPUMEHT U JIPYyTUX), YHHUBEpCaJIbHbIC Y4YeOHBIC IeWCTBHUS (TI03HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYIATUBHEIC), oOecnieunBaromye GopMupoBanre GyHKIIMOHAIBHOW IPaMOTHOCTH
U COLUATbHON KOMIIETEHLIMH OO0YyYaloIUXCs, CIMOCOOHOCTh OOYYalOIUXCs HMCIO0JIb30BaTh OCBOCHHBIC
MEXIUCIUIIMHAPHBIE, MHPOBO33PEHUECKME 3HAHWS MW YHUBEpCaJbHble YydeOHbIE JIEWCTBHUS B
MO3HABATEILHON U COIIMATBLHOM MPaKTHKE.

MeTanpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS MPOTPAMMbl CPEIHETO OOIIETO 00pa30BaHUS JOJKHBI
OTpaXKaTh:

OBiajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU NMO3HABATEIbHBIMU I€HCTBUSIMU:

1) 6a30BbIe JJOrNYecKHe AeiiCTBUSI:

CaMOCTOSITENIBHO  (OpMYJIUPOBaTh M  aKTyaJdU3UpOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCII0JIb30BaTh IPU OCBOCHUW 3HAHWH MPUEMBI JIOTHYECKOTO MBINUICHUS (aHanIM3a, CUHTE3a,
CpaBHEHHUsI, KiIacCU(pUKAIMU, 0000IICHHs), PACKPBIBATH CMBICT OMOJIOTMYECKHUX MOHATHH (BBIACIATh MX
XapaKTepHbIC MPU3HAKH, YCTAHABIUBATE CBS3H C IPYTUMHU IMOHSTUSIMH );

OTIPE/ICTIAT 1ETU JeATEIHPHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPUU UX JOCTHIKCHHS, COOTHOCUTh
pe3yJIbTaThI JEATEITHHOCTH C TOCTABICHHBIMU IIEIISIMU;

HCITO0JIb30BaTh OMOJIOTMUECKUE TTOHATHS JIJIs1 OOBSICHCHHS (PAKTOB U SIBJICHUN KUBOK TIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXICHHsS (MHAYKTHBHBIC, JI€IyKTUBHBIC, IO AHAJOTHUU), BBHISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHHSIX, (OPMYJIHPOBATH BBIBOABI U
3aKITIOYCHUS,

MPUMEHATh CXEMHO-MOJICTIbHBIE CpEJCTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIEHWHA B M3y4aeMbIX OHOJIOTHUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYUA pPa3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOUHHUKAX;

pa3palaTeiBaTh IUIAH PEHICHHS TPOOJEeMbl C y4€TOM aHallu3a WMEIOIIMXCS MAaTepUaIbHBIX H
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JACATECIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OLICHUBATH
PHUCKH MOCIIEACTBUHN ACATCIBHOCTH;

KOOPJAMHUPOBATh M  BBINOJHATH pab0OTy B  YCIOBUSAX PEAIBHOIO, BHPTYaJdbHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 0a30BbIe HCCJIEA0BATENbCKHE AeiiCTBHSI:

BJIaJICTh HAaBBIKAMHU y4YCOHO-HCCIEIOBATCIIbCKOH W TMPOEKTHOW JIEATECIbHOCTH, HaBBIKAMH
paspemieHus npodJeM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITCIBHOMY TTOUCKY METOJIOB PEIICHUS
MPaKTUYECKHUX 3a/1a4, IPUMEHCHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS ;

WCIIOB30BaTh PA3IUYHBICE BHUIBI JEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPa30BaHUI0 U TPUMEHEHUIO B YUCOHBIX CUTYaIUsX, B TOM YHCIIC MPU CO3TaHUH
Y4EOHBIX ¥ COIMATIbHBIX MMPOCKTOB;

dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJeTh HAYYHOW TEPMUHOIOTHEH, KIIOYEBBIMH
MOHSTHAMHU U METOJIAMH;



CTaBUTb W (POPMYJIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BATEIBHOW JEATEIHHOCTH W
JKU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyalIM3UPOBATh 33/auy, BBIIBUTaTh THIOTE3Y €&
pelIeHUs, HAXOIUTh ApPTyYMEHTHl JUIsl JOKa3aTeIbCTBA CBOHMX YTBEP)KICHHI, 3a/aBaTh MHapaMeTpbl U
KPUTEPUHU PELICHUS;

aQHAJIM3UPOBAThH MOJYUYEHHBIE B XOJ€ PELICHUs 3aJayll pe3ysbTaTbl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IIE€JICHANpPABJICHHBIH IIOUCK TIEpeHOca CPEeICTB M CIOCO0OB JecTBUS B
npodeccroHaNbHYO Cpeny;

yMETh [IEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTHUECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

YMETbh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTAaTh HOBBIE MJIEH, NPEAJIaraTh OPUTHHAIBHBIE MOJXOAbl U PEIIeHUs, CTABUTh MPOOJIEMbI U
3a/1a4yy, JOMYCKAIOIINE aIbTEPHATUBHBIC PEILICHMUS.

3) padora ¢ nuHpopManueii:

OPHUEHTUPOBATHCS B Pa3IMYHbIX UCTOUYHHMKAX MH(OpMaLUU (TEKCTe Y4EeOHOro 1mnocodus, Hay4yHO-
MOMYJISIPHON JTUTepaType, OMOJOTHYECKUX CIIOBApsIX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHaIu3upoBaTh WHGOPMALMIO PA3TUYHBIX BHAOB U (OpM MpeacTaBieHHs, KPUTHYECKU
OIICHUBATD €€ TOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

dopMysHupoBaTh 3ampochl M INPUMEHATh pa3IUMYHbIE METOAbl IpU IIOMCKE U oTOOope
OMoJIOrHYecKO HHPOPMALINH, HEOOXOIUMOM /ISl BBIMIOJTHEHUS yUeOHBIX 3a/1a4;

npuoOperaTb  ONBIT  UCIHOJB30BaHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATD KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpATh ONTHMAIbHYIO (OpMY MPEACTABICHUS OMOJOTHYECKOW MH(POpMaLUH
(cxeMbl, TpaduKy, TUarpaMMBbl, TAOIHUIBL, PUCYHKH U IPYTOE);

HCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJCTBA IPU paboTe ¢ Ouosiornyeckoi nHpopMaluen:
OPUMEHSTh XUMHUYECKHEe, (PU3NYECKHe U MaTeMaTHYeCcKue 3HaKU U CUMBOJIbI, (opmyIsl, aO0peBHaTypy,
HOMEHKJIAaTypy, UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISAHOCTH;

BIIAJICTh HAaBBIKAMU PACIO3HABaHUS M 3alIUTh MH(pOpManwu, WHOOPMAIIMOHHON 0e30MacHOCTH
JUYHOCTH.

OBi1aeHne YHMBEPCAJIbHBIMH KOMMYHHKATHUBHBIMU /I CTBUSIMHU:

1) o6ennme:

OCYIIECTBIIATh KOMMYHHMKAIIMM BO BCeX cdepax KH3HU, aKTUBHO Y4acTBOBATh B JMAJIOTE WU
JTUCKYCCHH TI0 CYIIEecTBY oOcykaaeMoil Tembl (YMeHHuE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH CYXKICHHS
OTHOCHUTEJIbHO BBINOJIHEHUS MpeAiaraéMot 3a/1auM, yUUThIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3MUILIMH
JPYTHUX YYaCTHUKOB JHAIOTa WIN JUCKYCCHH);

pacno3HaBaTb HeBepOaJbHbIE CpEJCTBA OOIIEHHS, MOHHMMATh 3HAYEHHME COLUMAIbHBIX 3HAKOB,
MPEANOChIJIOK BO3HUKHOBEHHS KOHQUIMKTHBIX CHUTyallMii, yMeThb CMsSIr4aTb KOH(DIUKTBI M BECTH
MEPETOBOPHL;

BJIAJCTh PA3IUYHBIMH CIIOCOOAMU OOIICHHS M B3aWMOJEWUCTBUS, TOHMMAaTh HAMEPEHHUS IPYTHUX
JI0JIeH, MPOSIBIISITh YBAXKUTEIBHOE OTHOIIEHUE K COOECeHUKY U B KOppeKTHOU (opme hopMynrpoBaTh
CBOM BO3PaXKCHUS;

Pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIOIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1esITeJIbHOCTD:

MOHUMATh U UCIIONB30BaTh MPEUMYIIIECTBA KOMaHTHOW U MHIUBUAYAIBHON paOOThI PU PEIICHUN
OMOJIOTMYECKOW TpoOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IMPUMEHEHHUS TPYMIOBBIX  (Hopm
B3aMMO/JICHCTBUS NPU pelIeHUU Y4eOHOI 3a1auu;

BbIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHM ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH KaXJI0r0 4jeHa KOJUIEKTHBA;



IIPUHUMATh LIEJIM COBMECTHON JIE€ATEIBbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBAThH ACHCTBUSA 110
€€ JOCTMKEHUIO: COCTaBJIATH IJIAH JACUCTBUM, paclpelensTb pojJd C Y4€TOM MHEHUN YUYaCTHHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOW paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa W KaXKIAOTO0 YYaCTHHKA KOMaHABI B OOMIMI pe3ynbTar IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpe/ularaTb HOBBIE IIPOEKTHI, OLEHHMBATh WJAEH C [O3ULUUU HOBU3HBI, OPHUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEICHHE B PA3JIMUHBIX CUTYyalHsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHUE, ObITh HHULIUATUBHBIM.

Osi1ageHne YHHBEPCAJbHBIMH Pery/IsiITABHBIMH JeHCTBUAMMU:

1) camoopranmzanms:

UCIIOJIb30BaTh OMOJIOTNYEeCKUe 3HAHUS ISl BBIABICHUS MPOOJIEM U MX PEIICHUs B KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHWN LEIEBBIE M CMBICIOBBIE YCTAHOBKHM B CBOMX
JEUCTBUAX M MOCTYNKAax I10 OTHOWICHUIO K JXWUBOW MPHUPOJE, CBOEMY 3J0pPOBBIO U 3I0POBBIO
OKpPY>KAIOIINX;

CaMOCTOSTENIBHO OCYILIECTBIIATH O3HABATENIBHYIO JIEITENbHOCTD, BBISBIISTH MPOOJIEMbI, CTAaBUTh U
dopMynupoBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTeIbHOMN AESITEILHOCTH U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH pEUICHHS MNpoOIeMbl ¢ Y4ETOM HMMEIOUIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEHN U IPEANOYTEHUN;

J1aBaTh OLEHKY HOBBIM CUTYalLlMsM;

paciupsaTh paMKu y4eOHOro IpeiMeTa Ha OCHOBE JIUYHBIX IPEINOUYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIH OIIBIT,

CrocoO0CTBOBAaTh (OPMHUPOBAHHUIO W TMPOSIBICHUIO IIMPOKOW DJPYAMIHMH B Pa3HBIX 00JacTIX
3HAHMM, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH yPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BIIAJICTh HABBIKAMHU II03HABATEIbHOW pedreKkcHH KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBHHA W
MBICIUTENIBHBIX MPOIECCOB, UX PE3yJbTATOB M OCHOBAaHHH, MCIOJIB30BATh MPUEMBI peQIEKCUU s
OIICHKHU CUTYyaIliH, BHIOOpAa BEPHOTO PELICHHUS;

YMETh OLIECHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JACATEIBHOCTH;

3) npuHsiTHE Ce0s M APYTHUX:

IPUHUMATD ce0sl, HOHMMasl CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apPIYMEHTHI IPYTUX [IPU aHAJIU3E PE3YJIbTATOB ACATEIBHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATH MUP C TO3HUIMH JPYTOro YeIOBEKa.

IHPEJMETHBIE PE3YJIBTATBI

[TpenmerHble pe3ynabTaThl ocBoeHHs mnporpammbl COO mno Ouosnorun Ha 0a30BOM YpOBHE
BKIIIOYAIOT crieruuieckue st yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JEUCTBUM 1O OCBOCHHUIO, HHTEpHpETAalMd W NpeoOpa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU 10
MOJIYYeHHUI0O HOBOTO 3HAHMS W TPUMEHEHUIO 3HAaHUI B Pa3IMYHBIX y4YEOHBIX CHUTyallUsiX, a TaKKe B
peanbHBIX >KU3HEHHBIX CHUTYyaIUsAX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mpenMeTHble pe3ysbTaThl
Ipe/ICTaBJICHBI 110 TOJaM 00yUYeHHUSL.

[IpenMeTrHbIe pe3ynbTaThl OCBOCHHUS yueOHoro mnpeamera «buonorus» 6 10 knacce ROMKHBI
OTpaXKaTh:



c(OpMHUPOBAHHOCTh 3HAHUH O MECT€ M poOJM OWOJOrMUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHMH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-OMOJOrOB B pPa3BUTHE OHOIOTHUH,
(GYHKIIMOHATBFHOW TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJEp)KaHWE OMOJIOTMYECKMX TEPMHHOB W IOHSATUN: KHU3Hb, KIIETKa,
opranus3M, MeTaboiau3M (OOMEH BEHIECTB W NPEBpAIICHHE HIHEPTUH), TOMEOCTa3 (CaMOperyJsius),
YPOBHEBasl OpTraHU3allMs >KUBBIX CHCTEM, CAMOBOCHpPOHW3BEJEHUE (pENmpOAYKIIHs), HACIEeICTBEHHOCTb,
MU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE H3JlaraTh OWOJIOTHYECKHE TeopuH (KJIETO4YHas, XpOMOCOMHAs, MYTAIlOHHAs,
LEHTpalbHas 10rMa MOJIEKYJIApHOU Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. Y. BaBunosa) u
yueHHusl (0 ILIeHTpax MHOrooOpasus M NPOUCXOXKIEHUs KyIbTypHBIX pacteHuid H. U. BaBuiosa),
OTIPEICTATH TPAHUIIBI X PUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO MO3HAaHUSA B OMOJOTMU: HAOIIOJIEHHE M OMHCAHUE >KUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHUN, OpraHu3alys U TPOBEACHHE OHOJIOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKEHHE THUIMOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BEIUUYMHAMH, OOBSCHEHUE
MOJIYYEHHBIX pPE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPHHl U 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX Pe3yIbTaTOB;

YMEHHE BBICNATh CYIIECTBEHHBIE TPU3HAKU BHPYCOB, KIETOK TMPOKAPHUOT U 3YKapHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHa BEUIECTB H
IOpEBpaLICHUs] SHEPIMM B KJIETKE, (OTOCHMHTE3a, IUIACTUYECKOr0 M DSHEPreTuyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEi103a, OIJIOA0TBOPEHHUS], Pa3MHOKEHUS, UHUBUYyaIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTCHE3);

yMEHHUE TPUMEHSTh OTyUYeHHBIC 3HAHUS 17151 OOBSICHEHHSI OMOJIOTUYECKUX MTPOIIECCOB U SBICHU,
JUTSL IPUHSATHS TPAKTUYECKUX PELICHU B MOBCEIHEBHOMN JKM3HM C LIENbI0 oOecrieuyeHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbsI M 3JI0POBbSI OKPYXAIOMIMX IOJEH, COOMIOACHHS HOPM TPaMOTHOT'O TOBEIEHUS B
OKpY)XKalolel MpHUpOAHOM cpele, TOHMMaHHEe HEOOXOJUMOCTH HCIOJIB30BAHUSA  JOCTHXKCHHI
COBPEMEHHOM OMOJIOrny M OMOTEXHOJIOTUH /IJIsl palliOHAIBHOTO MPUPOIONOIB30BAHMS;

YMEHHUE pelllaTh IeMEHTapHble TeHeTUYeCKHe 3aJaud Ha MOHO- U JIUTMOpHAHOE CKpellUBaHHE,
CIEIUICHHOE HACJEJIO0BaHUE, COCTABJIATh CXEMbl MOHOTHOPUIHOTO CKPEIIUBaHUS s TPEICKa3aHUs
HacJeJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIa0OPAaTOPHbIE U MPAKTHUUECKHE paboThl, COOMI0aTh MpaBuiIa Npu padoTe ¢
y4eOHBIM U JTaOOPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh M HMHTEPOPETUPOBATh HH(OpMANHMIO OHOJIOTUYECKOTO
coJiep KaHus, BKJIIOYAIOUIYIO0 TNCEBIOHAYYHbIE 3HAHMS W3 Pa3IUYHBIX MCTOYHHUKOB (CpEICTBAa MacCOBOI
uH(popManuy, HAYYHO-TIOMYJISIPHBIE MaTEPHAaJbl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OHOJIOrUH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001as OHOIOTrHYECKYIO
UH(GOPMaIMIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh OHITUHHBIN anmnapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buonorus» 6 I1 Knacce ROMKHBI
OTpa)xath:

c(OpMUPOBAHHOCTh 3HAHUH O MeCTe€ M poOJM OWOJIOrMUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHbBI MUpa U HAyYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBFHOW TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpPHIBATh COJEpKaHHE OMOJOTMYECKHX TEPMHUHOB W TMOHSATHHA: BUMA, MOMYJISIUS,
reHOo(OHJ, 3BOJIOLHUS, IBIXKYIIUE CUJIBl ((PaKTOPBI) SBONIONUHU, MPHUCIOCOOIECHHOCTh OPTraHU3MOB,
BHU1000pa30BaHue, IKOJIOTHUECKHEe (PAKTOPHI, IKOCUCTEMA, TPOYIIEHTbI, KOHCYMEHTBI, PeIyILIeHTbI, [IeTH
MUTaHUs, YKOJIOTHYECKAs MUpaMuia, OMOreorieHo3, onocdepa;

yMEHHE u3Jlarath OMoJIOrHYecKrue TeopuH (dBojtonmoHHas Teopus Y. [lapBuHa, CUHTETHYECKas
TEOpHUsl HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabimeBoro cxonacrsa K. M. bapa, uepenoBanus



TJIaBHBIX HampaBiaeHui u mytent sBomtounn A. H. CeBeproBa, yuenus o 6uocdepe B. M. Bepnaackoro),
OTIPENENATh TPAaHUIIBI UX TPUMEHHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIaJIeTh METOJaMHU HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJCHHE U OMHCAHUE YKHUBBIX
CHUCTEM, TIPOLIECCOB H SBIEHUH, OpraHu3alus U TPOBEACHHE OHOJOTUYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHHUE THUIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIy HCCIEIyeMbIMH BEIMYHMHAMHU, OOBSICHEHHE
MOJTyYCHHBIX PE3yJIbTATOB, MCIIOIB30BAHHBIX HAYYHBIX MOHSATHH, TCOPUH W 3aKOHOB, YMEHHUE JENaTh
BBIBO/Ibl HA OCHOBAHHH TIOJYYCHHBIX Pe3yJIbTaTOB;

YMEHHE BBICIATh CYIIECTBEHHbIC INPU3HAKU CTPOCHUS OHOJOTMUYECKHMX OOBEKTOB: BHJIOB,
HOMYJIALUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTE€OIIEHO30B W 3KOCHUCTEM, OCOOCHHOCTH
IPOIECCOB:  HACIEICTBEHHOM  M3MEHYMBOCTHM,  €CTECTBEHHOTO  0oTOOpa,  BHI000pa3oBaHuS,
NPUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBUS DKOJOTHYECKHMX (HDAaKTOPOB Ha OpraHM3MBI, MEpeHoca
BEIIECTB M TIOTOKA JHEPTHMM B HKOCHCTEMax, aHTPOIIOTEHHBIX HW3MEHEHHWH B HSKOCHCTEMax CBOECH
MECTHOCTH, KpyrOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Onocdepe;

yMEHHE MPUMEHSTh NOJyUYeHHbIE 3HAHUSA U1 00BSICHEHUS! OMOJIOTHYECKUX MPOIIECCOB U SIBICHUH,
JUIS TIPUHATHA TPAKTUYECKUX PEIICHHH B MOBCEIHEBHOW JKM3HU C IIEIbI0 oOecneueHust 0e30macHOCTH
CBOETO 3/I0pPOBbS U 3IO0POBBS OKPY)KAIOIIMX JIIOJEH, COOMIOACHHS HOPM T'PaMOTHOTO TOBEICHHS B
OKpy’Karouiel MpUpoAHONH cpele, TOHHUMaHWE HEOOXOJUMOCTH HCIONB30BAHUS — JOCTHKEHUI
COBPEMEHHO} OMOJIOTHH AJIsl pallMOHAILHOTO MPUPOIOIIOIH30BAHMUS,

YMEHHE pelaTh AJIeMEeHTapHble OMOIOTHYECKUE 3a/1a4l, COCTABIIATh CXEMBI MIEPEHOCAa BELIECTB U
SHEPTHH B KOCHCTEMaxX (MU MUTAHUA);

YMEHHE BBINOJIHATh JIa0OpAaTOPHbIE U NPAKTHUECKHE paboThl, COOMI01aTh MpaBuiIa npu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YyMEHHE KPUTHYECKH OIEHUBATh M HMHTEPIPETUPOBATh HH(POpPMANHMIO OHOJIOTUYECKOTO
coJiep KaHUs, BKIIOYAIOUIYIO MCEBJIOHAYYHbIC 3HAHUS U3 PA3UYHBIX UCTOYHHKOB (CpEICTBA MAacCOBOM
uHbOpMalli, HAYYHO-TIOMYJISIPHbIE MaTepHalbl), paccMaTpUBaTh TIJIOOAIBHBIE SKOJIOTHYECKHE
po06sIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO IMO3UIINIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COOOIIEHUs, 00001as OMOJIOTHIECKYIO
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB, TPaMOTHO MCIIOJIb30BaTh MOHITUIHBIN anmapart OnOJIOTHH.



3. TEMATHYECKOE INIAHUPOBAHUE C YKA3AHUEM KO/IMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHHME KAXJIOH TEMbI YYEFHOT'O IPEJIMETA M BO3MOXHOCTbh HWCHOJIb30BAHHUS IO 3TOM TEME
SJIEKTPOHHBIX (HUP®PPOBBIX) OBPA30OBATEJIBHBIX PECYPCOB

10 KITACC
Ne Tema Bcero yacos IIporpammHuoe coxepkanue OcHOBHBIEC BHbI DJIeKTPOHHBbIE
n/n Bcero | KP | IIP AesITeILHOCTH 00y4aI0IIMXCH (uudposbie)
oOpa3oBaTe/ibHbIE
pecypcsbl

1 buonorus kak Hayka 2 0.5 | buonorus kak Hayka. CBs3b Packpvisams conepxanue bubnuoreka [JOK

OMOJIOTHH C OOIIECTBEHHBIMH, | TEPMUHOB U TIOHATHI: HAYYHOE https://m.edsoo.ru/7{41¢292
TEXHUYECKUMH U IPYTUMU MHPOBO33PEHHE, HAYYHAS
€CTECTBEHHBIMU HAyKaMH, KapTHHA MUpPA, HAYYHBIA METO/I,
bunocodueit, STUKOH, TUTIOTE3a, TEOPUSI, METOIbI
3CTETUKOM U 1paBoM. Poiib HUCCIIEIOBAHU.

Ouonoruu B OpMUPOBAHUU Xapaxmepu3zoseams OMOIOTHIO
COBpPEMEHHOHN Hay4yHOHI KaK HayKy, €€ MeCTO U pOJIb
KapTuHbl Mupa. Cucrema Cpeau IPYTruX €CTECTBEHHBIX
OMOJIOTMYECKUX HAYK. HayK.

MeTo1bI TO3HaHUS )KHUBOM Ilepeyucasime pa3aensl
npupoabl (HabiroaeHue, OMOJIOrMH B COOTBETCTBUE C
HKCIIEPUMEHT, OTICAHUE, 00BbEKTaMH U3yUEHHSI.
U3MepeHue, Kiaccupukarms, Ha3zvieams BaxxHeiime otpaciu
MOJEJIIMPOBAHHE, OMOJIOTMYECKUX 3HAHUH U
cTatucTuieckas oopaboTka 3a/1auu, CTOSALIUE TEpe]

JTAHHBIX ). ounonoruet XXI B.

2 JKuBble cucTeMbl U UX 1 1 JKuBble cuctemsl Packpvisams conepxanue bubnmnoreka [JOK
OpraHu3aIus. (brocucTeMbl) KaK IpeaAMET TEPMUHOB U MOHATHH: cucTtema, | https://m.edsoo.ru/7f41c292
Kountpoabnas padora u3ydeHus ouosoruu. OTauymne | OMoJoruveckKas CucTeMa,

Nel o Treme «Bxoanoi JKUBBIX CHCTEM OT 3JIEMEHTHI CHCTEMBI, CTPYKTypa

KOHTPOJIb) HEOPTaHUYECKOU MTPUPO/IBI. OMOCHCTEMBI, CBONCTBA KUBBIX
CBolicTBa OMOCHCTEM B UX cucTeM, OOMEH BEIICCTB,
pazHooOpasue. YpoBHU Pa3MHOKEHHE, POCT, pa3BUTHUE,
OpraHu3aliu OMOCHUCTEM: HACJIEJICTBEHHOCTD,
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MOJIEKYJISIPHBIN, KJIIETOYHBIH,
TKaHEBBI, OPraHU3MEHHbIN,
MONYJISILIUOHHO-BUIOBO,
DKOCHCTEMHBIN
(OMOTEOIIEHOTUYECKUI ),
6uochepHBbIi.

HU3MCHYUBOCTD, pa3apaKnuMoCThb,
JHEPro3aBUCUMOCTb, YPOBHHU
OopraHu3anmu XKU3HU
(buocucrem).
Xapaxmepuzosamsb IPUHIUIIBI
OpraHu3au OUOCUCTEM:
OTKPBITOCTb, BBICOKAs
YIIOpAAOYCHHOCTD,

caMOpeTyJIsLus, HEPAPXUIHOCTB.

Ilepeuucnams yHUBEpCAIbHbBIE
CBOICTBA KUBOT'O: €IUHCTBO
XUMHUYECKOI'0 COCTaBa,
pa3ipaxuMocCThb, JBUKEHUE,
rOMeOCTa3, pOCT U Pa3BUTHE,
HACJIe/ICTBEHHOCTb,
U3MEHYUBOCTb, IBOJIIOIIHS
(mpucnocobiienue x
M3MEHSIOIMMCS YCIIOBUAM).
Ilpusooums pumepbl
OMOCUCTEM PA3HOTO YPOBHS
OpraHu3alMi U CPAaBHUBATH
MIPOSIBIIEHUS CBOMCTB KUBOTO Ha
Pa3HbIX YPOBHSIX.

XUMHYECKHU COCTaB U
CTPOEHHUE KJIETKU

XHUMHYECKHUI COCTaB KICTKH.
XYUMUYECKHE PJIEMEHTHI:
MaKpO3JIEMEHTHI,
MUKpOJIEMEHTBL. Bona u
MHHEPAIbHBIE BEILIECTBA.
@OyHKIWYU BOJBI U
MUHEPaJIbHBIX BEIIECTB B
knetke. [lognepxanue
OCMOTHYECKOro OanaHca.

[{utonorus — HayKa O KJIETKE.

Krnerounas reopust — npumep
B3aUMOJCHCTBUSA UIEH U

($akTOB B HAYYHOM MO3HAHUH.

Packpvisams conepxxanue
TEPMHUHOB U TIOHATHUH:
3JIEMCHTHI-OMOT €HBI,
MaKpO3JIEMEHTBI, MHKPO)IT
MEHTBI; MUHEpaIbHbIC BENICCTBA,
MOJIEKYJIa BOJbI KaK TUTIOIb,
BOJIOPOJIHBIE CBSI3H;
ruaApoduibHbIE U THIAPOPOOHBIC
BEIIIECTBA.

Jloxazvieams € TUHCTBO
AJIEMEHTHOTO COCTaBa KakK OJHO
13 CBOMCTB KMBOTO.
Pacnpedensms xummnueckue

bu6nunorexa [IOK
https://m.edsoo.ru/7{41c292
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MeTo1b1 H3y4eHUS KIETKH.
KiieTka kak nesnoctHas >kuBast
cucreMa. O01IMe MPU3HAKU
KJIETOK: 3aMKHYyTasi Hapy>KHas
MeMOpana, moJiekyisl JJHK
KaK T€HeTUYECKHI amnmapar,
cucTeMa CHHTe3a Oenka.
TpaHcnopT BEmIECTB B KIIETKE.

AJIEMEHTHI IO TPYMIaM B
3aBHCHUMOCTH OT
KOJHWYECTBEHHOT'O
MpeACTABUTEIILCTBA B
OpraHu3Me; XapakTepru30BaTh
pPOJb OTAENIBHBIX AJIEMEHTOB.
Buvisignams cBA3b MEXKITY
COCTaBOM, CTPOCHHEM MOJIEKYJIbI
XUMHUYECKOTO COCTUHEHUS U €T0
(YHKITUSAMH B KIIETKE

KuszHenesaTeapbHOCTD
KJICTKH.
KounrpoabHas padora
Ne2 mo remam
«buoJjorna Kaxk
HayKa», «7/KuBble
CHCTEMbI H UX
OpraHu3aums»,
«XHMHYECKHIi COCTAB
U CTPOEHHUE KJIETKH»

OOMeH BEIEeCTB, UIIH
MeTaboJIn3M. ACCUMUIISIIUS
(uractTuueckuit oOMeH) 1
JTUCCUMUIISIIIHS
(PHEpreTHYecKuii 0OMeH) — 1B
CTOPOHBI €IMHOTO MpoIiecca
meTabonusma. Posb 3akoHOB
COXpaHCHWSI BEIIECTB U
SHEPTUU B TOHUMaHUU
MeTabonu3ma.

Tunel 0OMeHa BELIeCTB:
aBTOTPOGHBIN U
reTepoTpodHbIi. Poib
dbepMeHTOB B OOMEHE BEIIECTB
U MIPEBpALICHUH SHEPTHH B
KJIETKE.

dotocuHTE3. XEMOCHHTES.

O PeKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
[Ipodunakruka
pacipoCTpaHEHUsI BUPYCHBIX
3a0o0sieBaHUN

Packpvisame conepxanue
TEPMHHOB U IOHITUN: 0OMEH
BEIIECTB U MIPEBPAILICHUE
sHepTruH (MeTaboIH3M),
ACCUMIISILINS, TUIACTUYECKUM
00MEH, TUCCUMUIISIIIS,
SHepreTuyeckuiit oomeH, gporo-
cuHTE3, GOTONNU3,
dbochopunupoBaHue, IEPECHOCHK
MPOTOHOB, XEMOCHHTE3.
Onucwviéams HOTOCHHTES,
MPOIIECCHI, TPOTEKAIOIIHE B
CBETOBOM M TEMHOBOM (a3ze.
Buvisignsasms IpUIMHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY
MOTJIOIIEHUEM COJTHEYHON
SHEPTUu XJIOPOPHIIOM U
cuHTe30M Mouiekys AT®.
CpasHusams UCXOTHBIC
BEIECTBA, KOHEYHBIC MPOTYKTHI
Y YCIIOBHS MPOTEKAHUS PEaKIUn
CBETOBOW U TEMHOBOI (pa3bl
¢doTocuHTE3A.

Cpasnusams poTOCHHTE3 U
XEMOCHHTES.

Oyenusams 3HAUCHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7{41¢292
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(dboTOCHHTE3a M XEMOCHUHTE3a IS
’KU3HU Ha 3emiie

PasMmuoxenue u
WHMBHUIyaTbHOE
pa3BHUTHE OPTraHU3MOB

KneTounbIi UK, UIIN
YKU3HEHHBINA UK KJICTKH.
ITuTonornueckre OCHOBBI
Pa3MHOKEHHUS U
WHANBUAYATBHOTO PA3BUTHS
OpPTaHH3MOB.

®DopMBbI pa3MHOKEHUS
OpraHu3MoB: Oecronoe u
nosioBoe. Bussl 6ecrionoro
Pa3MHOKEHHUS: IeTICHNE
HaJ[BOE, TOYKOBAHUE OJTHO- U
MHOTOKJIETOYHBIX,
CropooOpa3oBaHue,
BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KJIOHMPOBAHUE
OpPTaHM3MOB, €T0 3HAYCHUE JIJIS
CEeTIeKIINH.

[TosmoBoe pa3smMHOXkeHUE, €T0
OTJINYHUA OT OECIOJIO0T0.
Ormno10TBOpEHHE.
ITaprenorenes.
NuauBuayanbHOE pa3BUTHE
(oHTOTEHE3). DMOPHOHATLHOE
pa3BuTHE (SMOPHUOTEHE3).
Dtarnbl SMOPUOHATBHOTO
Pa3BUTHS Y IO3BOHOYHBIX
JKUBOTHBIX: IPOOJICHHE,
racTpyJISIIKsI, OPTaHOTeHE3.
[TocTamOpuoHanbHOE
pa3ButHe. Tumsl
MOCTAMOPHOHAIBHOTO
Pa3BUTHS: TIPSMOE, HETIPSIMOE
(JIMYMHOYHOE)

Packpvisame conepxanue
TEPMHUHOB U NOHATHI:
KIICTOYHBIN ITUKJ, HHTEpPa3a,
peayIuIMKaIus, XpoMocoma,
KapuOTHII, F'aIIONIHBIM,
JUTIIOUTHBIN XpOMOCOMHBIN
HA0Op, XPOMaTHIBI.
Onucwviéamsb )KU3HEHHBIA LUK
KJIETKH; IEPEUUCIISTh U
XapaKTepU30BaTh MEPUOIbI
KJIETOYHOTO LIMKJIa, CPAaBHUBATh
UX MEXy COOOM.

Onucwieams CTpOCHUE
XpPOMOCOM, KapUOTHUIIOB
OpraHu3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KJIETOK
Packpvisame conepxanue
TEPMUHOB U MOHATUN: MUTO3,
Meio03; UX cTaauu: mpodasa,
meTtadasza, anagasza, Tenodasa.
CpasHusamp cTaiuy MUTO3a. U
Melo3a

Paznuuams Ha MuKpoIpenapaTax
U PUCYHKaxX CTaJIMM MHUTO3A.
Packpvisames duonornueckuit
CMBICJI MUTO3a

bubnunotexa IIOK
https://m.edsoo.ru/7{41c292
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HacaencrtseHHoCTh U
HN3MCHYUBOCTH
OpraHu3MOB

[IpenmeT u 3aja4u T€HETUKMU.
Hctopus pa3BUTHS TEHETUKH.
Ponp nuronoruu u
SMOPHOJIOTHH B CTAHOBJICHUU
TeHETHKU. BKaa pocCuicKux
1 3apyOCIKHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MeTo bl
reaeTukd OCHOBHEIC
T€HETUYECKHUE OHSITHS.
I'enernmueckas CHUMBOJINKA,
HCIOJIb3yeMas B CXeMax
CKpEIlMBaHUU.
[{uToreHeTMYECKHE OCHOBEI
JUTUOPHUIHOTO CKPEITUBAHMSL.
Ananusupyroniee
CKpEelIMBaHUE.

XpoMOCOMHas TeoOpus
HacCJIEACTBCHHOCTH.
I'eneTnueckue KapThl.
I'eneruka nona. XpomocomHoe
ONpeJEIEHUE T10A..
N3menunBocTh. Buasl
W3MEHUYUBOCTH:
HEHACJIeACTBEHHAS U
HaclieacTBeHHas. Ponb cpenbl B
HEHACJICICTBEHHOM
W3MEHYHUBOCTHU. IPU3HAKH U HX
HOpMa peaKIHu.

. 'eneTnka yenoBeka.
KapuoTumn yenosexka.
OCHOBHEIE METOIBI TCHETHUKH
YeJIoBeKa.

3HaueHNEe MeIUIMHCKOM
T€HETUKHU B IPEJIOTBPALICHUN
1 JICYCHUH T€HETUUECKUX
3a00JICBaHMI YCIOBEKA.

Packpvisame conepxanue
TEPMUHOB U TIOHSTHIL: TEH,
I'€HOM, TEHOTHII, )CHOTHII,
XPOMOCOMBI, aJlJIeNIbHbIE T€HBI
(annmenu), roMO3UTOTA,
reTepO3UroTa, JOMUHAHTHBINA
npHu3HaK (TeH), peIEeCCUBBIN
npu3HakK (TeH), YucTas TUHUS,
ruopu/I.

llepeuucnamo n
XapaKTepU30BaTh METOIbI
TeHETUKH: THOPUIONOTUYECKHUH,
UTOTEHETHYECKHIA,
MOJIEKYJISIPHO-T€HETHUECKUIl;
JIOMUHAHTHBIE U PELIECCUBHBIC
IIPU3HAKU PACTECHUH U
KUBOTHBIX.

Ilonv306amubcs reHeTUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOMN
JUIS 3MUCH TEHOTUITUYECKUX
CXEM CKpEIIUBaHUs
Packpvisams conepxanue
TEPMHUHOB U TIOHSATHI: KAPUOTHUI
YeJI0BeKa, [IUTOreHeTUYECKUI
METO/I, FeHeaJlOrMuYeCKUil METO I,
POAOCIOBHBIE, OITM3HEIIOBBIN
METO/I, HaCJIeACTBEHHbIE
007e3Hu: (MOHOTEHHBIE, C
HACJIeICTBEHHOM
MPeIPaCTIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEJTUKO-
TeHEeTUYECKOe
KOHCYJIbTUPOBaHUE.
Ilepeyucnsims 0COOEHHOCTH
M3YUYCHUS TEHETUKH YE€JIOBEKa;
MIPUBOJIUTH IPUMEPHI

Bbubnunotexa IIOK
https://m.edsoo.ru/7{41c292
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HACJIEICTBCHHBIX 00JIe3HEH
YeJIOBEKa, XapaKTePH30BaTh
METO/IbI UX MPO(PHIAKTUKH;
000CHOBBIBATH 3HAYEHHE
MEIUKO- T€HETHIECKOTO
KOHCYJIbTHPOBAHUSI.
Buisiensims v cpaBHUBATH MEXKTY
co00ii TOMHUHAHTHEIE U
peleCCUBHBIC TPU3HAKU
YyeJIOBEKA.

Cocmasnsims ¥ aHaTU3UPOBATH
POJIOCIIOBHBIC YETIOBEKA

Cenexuus opraHu3MoOB.
OCHOBBEI
OUOTEXHOJIOTUHU

Ceneknus Kak HayKa u
npoiiecc. 3apoKaeHue
CEJIeKLIMHU U TOMECTUKALIMS.
Vuenne H. . BaBunosa o
[EHTpaX MPOUCXOXKICHUS 1
MHOT000pa3us KyJIbTypHBIX
pactenuid. LleHTpsl
MPOUCXOKACHUS TOMAITHUX
#uBOTHBIX. CopT, opoJa,
HITaMM.

CoBpeMeHHBIC METOIbI
cenekuuu. JlocTrxeHus
CEeJIeKIINYU pacTEeHUH,
YKUBOTHBIX U
MHUKPOOPTaHU3MOB.
buotexnonorus kak oTpaciab
npou3BojCcTBa. ['eHHast
nwxeHepus. Kiionuposanue
BBICOKOIIPOTyKTUBHBIX
CEIIbCKOXO35MCTBEHHBIX
OpPTraHU3MOB. DKOJIOTUYECKHUE U
sTryeckue npobdiemsr. 'MO —
T€HETUYECKH

MO U (PUITMPOBAHHBIC

Packpvieams conepxxanue
TEPMUHOB U NOHATUI: CEIEKLIHUs,
COpT, IOpOJa, ITaMM,
JIOMECTUKALIMS, WU
OJIOMAIlTHUBAHUE, IIEHTPHI
MHOT000pa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHUl U KUBOTHBIX,
rudpuUIn3aIMs, UCKYCCTBEHHBIN
otOop.

Haszwvieams u cpasnusamo
OCHOBHBIE 3Tallbl pa3BUTHUS
CEJIEKLINH.

H3znacams yuenue H. W.
BasuiioBa o neHTpax
MIPOUCXOXKACHUS KyIbTYPHBIX
pacTeHuit; pasiuyams UEHTPHI HA
KapTe MUpa, C843bl8amb UX
MECTOIOJIOKEHUE C OYaraMmu
BO3HUKHOBCHHS IPEBHEUIITNX
[ABUIN3ALUHA.

bubmnnotexa IIOK
https://m.edsoo.ru/7{41¢292
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OPTraHU3MBbl.

8 PesepBHoe Bpemsi.
KonrpoabHas padora
Ne3 «KonTpoanb
3HAHM 110
HU3yYeHHBIM TeMaM 3a
roay.

OBLIEE KOJIMYECTBO
YACOB IIO
INPOI'PAMME

34

4,5




11 KITIACC

Ne Tema Bcero yacos IIporpammHuoe coaep:;kanne | OCHOBHBbIC BUABI JeATEJIBHOCTH | JJIeKTPOHHBIE (U poBbIE)
n/n Bcero | KP | ITP o0yuyarumuxcs oOpa3oBaTe/ibHbIE pecypchl
1 OBOITIOIMOHHASA 9 1 1 | [Ipennochliku BOBHUKHOBEHUS | Packpwieams colepKaHuE bubnuorexa [JOK
ouosorus. ABOJTIOIIMOHHON TEOPHUH. TEPMUHOB W TIOHATHI: 3BoJIFOIMsA, | https://m.edsoo.ru/7f41cc74
Kountpoabnas padora DBOJIIOIIMOHHAS TEOPUs U €& nepexoaHbie (opMBHl,
Nel mo Teme MecTo B Ononoruu. Bnusuue (UITOreHETHYECKHE PSIIbI, BUIBI-
«BXx0aHO# KOHTPOJIb)» SBOJIIOMOHHOW TEOPUU Ha SHJIEMUKHU, BUABI-PEIUKTHI, 3aKOH
pasBHUTHE OMOJIOTHH U JPYTUX | 3apOBIIIEBOrO CXO/CTBA,
HayK. OMOreHeTUYECKUH 3aKOH,
CBuzeTenbCcTBa 3BOJIOLMH. FOMOJIOTUYHBIE U aHAJIOTUYHbIE
Cunretnyeckas TeOpus OpTraHbl, pyAUMEHTapPHBIC OPTaHBI,
sBoJrornn (CTO) u eé aTaBU3MBI.
OCHOBHBIE TTOJIOKEHHUS. Ilepeuucnsams OCHOBHBIE ITAIIbI
Muxkpospontonus. [lonynsdmnus | pa3BUTUS 3BOTIOIUOHHON TEOPHUH.
KaK eMHUIA BUJIa U Xapaxkmepuzosamsb METOIbI
SBOJIOLIUH. M3YUYEHUS IBOJIOLNU:
[TomynsimoHHBIC BOJTHBI U NaJ€OHTOJIOTUIECKUH,
npeiid renos. M3omsuus u Ouoreorpaguueckui,
MUTpaIusl. SMOPHUOJIOTUYECKUA,
ITpucnocobaeHHOCTD CPaBHUTEIIBHO-AaHATOMUYECKUH,
OpPraHM3MOB KaK pe3yJbTaT MOJIEKYJISIPHO-OMOXUMUYECKUMN.
sBoIOnMK. Bun n IIpusooums ipuMepbl
BUJ000pa3oBanue. Kpurepuu | nepexoaHsix GopMm OpraHu3MOB,
BH1a. MakposBouronusi. (bunoreHeTHYECKUX PAIOB.
[Iporpeccupyrorias Ilpusooumv GopMyITHMPOBKHU
crenuanu3anus. AfanTuBHas | 3aKOHOB OMOI€HETUYECKOro U
paauanus. 3apOBIIIEBOI0 CXOCTBA
2 Bo3HukHOBEHUE U 9 1 | 0.5 | JoHnayuHble npeacTaBieHusi o | Packpulieams COAEpKaHUE bubnuorexa [JOK

Pa3BUTHE KU3HU HA
3emite.

KountpoabHas padora
Ne2 o remam
«IBOJIONMOHHAS
OMOJIOT U,

3apoxAeHUY ku3HU. HayuHnble
TUIOTE3bl BOSHUKHOBEHUS
KHM3HM Ha 3emuie: abuoreHes u
na”crnepmus. Pa3sutue xu3Hu
Ha 3eMJie 1o 3paM U
epHoJIaM..

TEPMUHOB U IIOHATHI:
KpeannoHn3M, a0UOTeHE3,
BHUTAJIN3M, ITAHCIICPMHUSI, ONOTI033,
KOAIepBaThl, TPOOUOHTHI,
CUMOMOTEHES.
Xapaxkmepuz08amv METOJIbI

https://m.edsoo.ru/7{41cc74
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«Bo3HUKHOBEeHME U
pa3BUTHE KU3HHU HA
3emie»

XapakTepucTHKa KIinMaTta u
re0JIOTHYECKUX MPOLECCOB.
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTENBHOTO U 5KUBOTHOTO
Mupa. ApoMopdo3sl y
pacTeHui U KUBOTHBIX.
Cucrema opraHu4ecKkoro Mupa
KaK OTpaK€HHUE 3BOJIOLUH.
OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIBI OPraHU3MOB.
DBOJIIOIHS YeTTOBEKa.
HacnenctBennas
U3MEHYUBOCTh U
€CTECTBEHHBII 0TOOD.
YenoBeueckue pacsl.
OcHoBHbIE 00JIbILINE PACHI.
EnuHCTBO UenoBevyeckux pac.
Kputnka pacusma.

W3Y4YEHUS UCTOPUYECKOTO
IPOLLIOro 3eMJIN.

Ilepeuucnsams OCHOBHBIE ATAIIbI
XUMHUYECKON 1 OMOJIOTMYECKOM
3BOJIIOLINH.

H3znazams conepkanue TUIIOTE3 U
TEOPHi BOBHUKHOBEHUS KU3HU Ha
3emite (KpealmoHu3Ma,
CaMOIIPOU3BOJIBHOTO 3aPOKICHUS
(CIoHTaHHOTO), TAHCTIEPMUU,
runore3sl PHK-mupa).
Onucwieams >xcriepumenTsI C.
Munnepa u

I'. FOpu no nony4deHuro
OpPTraHNYECKHUX BEUIECTB U3
HEOPraHUYECKUX IIyTEM
aOMOreHHOI0 CUHTE3a

Opranu3msl U
OKpYy>Karolias cpena

DKoJIOrus Kak HayKa. 3ajauu
1 pa3aenbl SKOIOTuU. MeTo bl
9KOJIOTUYECKUX
HCCIIEJOBAaHUN.
DKOJIOTHYECKOE
MHUPOBO33pEHHE COBPEMEHHOTO
YeJIoBeKa.

Cpenbl 00UTaHUSI OPraHU3MOB:
BOJ[HAsl, HA3€MHO-BO3/yIHAs,
MMOYBEHHAS,
BHYTPHUOPraHU3MEHHASI.
Dkosnorudeckue GpakTopsl.
Knaccudukanms
HKOJIOTHYECKUX (PaKTOPOB:
abnoTHYecKre, OMOTUYECKUE U
aHTpomnoreHHele. JleiicTBre
IKOJIOTHYECKHUX (PaKTOPOB HA
OpraHU3MBbl.

Packpvisams conepxanue
TEPMHUHOB U TIOHATUM: DKOJIOTHS,
IIOJICBBIC HAOIIOICHUS,
SKCTIEPUMEHTBI, MOHUTOPUHT
OKPYKaroIIEN Cpebl,
MOJIETIMPOBAHUE, FKOJIOTUUECKOE
MHUPOBO33pEHHE.

Ilepeuucname 3a1a4n HKOJIOTUH,
€€ paszeiibl U CB3U C IPyTUMHU
HayKaMH.

Xapaxmepuzoeams METObI
9KOJIOTUYECKUX HCCIIEI0OBaHUN
Packpvisams conepxanue
TEpPMHUHOB U MIOHATHI: cpeaa
0OHMTaHHsA, DKOJIOTHYECKHUE
(hakTOpBI, OMOIOTUYECKUI
ONTHUMYM, OTPaHUYMBAIOIINI
(mumuTHpYOmUA) hakTop.

Bbubmnotexa IJOK
https://m.edsoo.ru/7{41cc74
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Xapaxmepuzoeams yCIOBUS Cpel
oOWTaHUS OPTaHU3MOB;
KJIaCCHU(UITUPOBATH U
XapaKTepU30BaTh SKOJIOTUIECKUE
(akTophl: abMOTHYECKHUE,
OMOTUYECKUE M aHTPOIIOTCHHBIC.
Onucvieams neiicTBre
9KOJIOTHYECKHUX (PaKTOPOB HA
OpTaHU3MBIL.

Xapaxmepuzo6amb 0COOEHHOCTH
CTPOCHUS M KUZHECATSIHEHOCTH
pacTeHH U KUBOTHBIX Pa3HBIX
cpen oouTaHus

Coo01ecTBa u
3KOJIOTUYECKHUE
CHUCTEMBI

0,5

Co00111ecTBO OPraHU3MOB —
ounoreHo3. CTpyKTyphI
OuoleHo03a: BUIOBAs,
MPOCTPAHCTBEHHAS,
Tpouueckas (muieBas).
Bunwi-nomuHanTel. CBsI3U B
OHOIICHO3E.
OKOJIOTHYECKHE CHCTECMBI
(3xocucremsl). Kpyrosopor
BEIIECTB U MOTOK YHEPTHUU B
skocucreMe. Tpoduueckue
(muIIeBBIC) YPOBHU
skocucreMsl. [Ipuponnsie
SKOCHUCTEMEL. .

Packpvisams conepxanue
TEPMHUHOB U TIOHATHIA: OMOIICHO3,
9KOCHCTEMA, OUOTEOIICHO3, BUIbI-
JIOMHHAHTBI, IKOJIOTHYECKAs
HUIIIA.

Xapaxmepuzosams OHOLIEHO3
(coo0b1ecTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYIO U
TPO(PHUECKYIO CTPYKTYPHI.
Ob6vscHaAmMb POTH KOMIIOHEHTOB
OMOIICHO32 B TIO/IJIEPIKAHUU €T0
CTPYKTYPBI U CYIIECTBOBAHHS Ha
OIIPENEIEHHON TEPPUTOPHUH.
Obvsacuams OUOTOTHYECKUI
CMBICT SIPYCHOCTH M JINCTOBOKH
MO3aHKH.

Cpasnueams KOMIIOHEHTBI
OMOIICHO30B, UX BHJIOBYIO,
MPOCTPAHCTBCHHYIO U

TPO(UYECKYIO CTPYKTYPBI, CBSA3H
MEXAY OpraHu3Mam

bu6nunorexa [IOK
https://m.edsoo.ru/7{41cc74

PesepBHOE Bpems.
KonTpoabHas padora

bu6nmunorexa [IOK
https://m.edsoo.ru/7{41cc74



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

Ne3 «KoHTpoJab
3HAHMI 110
H3y4YeHHBIM TeMaM 3a
rom»

OBUIEE KOJIMYECTBO
YACOB IIO
IMPOT'PAMME
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