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Jlns m3ydeHus: Omonmornu Ha 0a30BOM YPOBHE CpeaHETO oOIIero oOpa3oBaHUS
orBoauTcs 68 yacos: B 10 kmacce - 34 yaca (1 yac B Henemo), B 11 kmacce - 34 yaca

(1 gac B Henemto).
COJEPKAHUE OBYUYEHMUS
10 KVIACC

Tema 1. buoJiorusi kKak Hayka.

buonorus kak Hayka. CBSi3b OWOJIOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMH €CTeCTBEHHBIMU HayKamH, (uiocodueid, STUKOW, 3CTETUKONW U mpaBoM. Poib
Oouonorun B (OPMHPOBAHWU COBPEMEHHOM HayudyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metonpl TO3HAHUS KUBOM MpUPOIbl (HAOIIOJAEHUE, SKCIEPUMEHT, OIHMCaHHeE,
u3MepeHue, Kiaccupukaius, MOJAeIUPOBaHUE, CTATUCTUYECKAsd 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabmuuel 1 cxembl: «MeTo1bl MO3HAHUS )KUBOU MTPUPOIBI».

JlabopaTopHble U MPaKTHYECKHE PA0OTHI:

[Ipaktnueckas padora Ne 1. «lVcnonp3oBaHue pa3nuyHbIX METOAOB IPU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cCHCTEMBbI M UX OPraHU3alMsl.

Kupbie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owuojoruu. OTiaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEeM W WX pa3HOOOpa3ue. YPOBHH OpraHU3aIluud OHWOCHCTEM:
MOJICKYJIIPHBIN, KJICTOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIW, MOMYJSIHIHOHHO- BHUI0BOM,
HKOCUCTEMHBIN (OMOreo1IeHOTUYECKUI), OMOChHEpPHBIN.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKHU JKU3HU», «YPOBHU OpraHU3aLUU )KUBOU
IPUPOABDY.

O6opynoBanue: monens Mosiekyiasl JJHK.

Tema 3. XuMu4eCKHil COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAA COCTaB  KJIETKUM. XHUMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MUKpPO3JEMEHTHI. Bojia 1 MUHEpasbHbIE BELIECTBA.

OyHKIMH BOABI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaep:xaHue 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHEe O€IKOB. AMHUHOKHCIOTHI - MOHOMEpHI OEIKOB.
He3ameHnMble W 3aMEHHMMbIE AaMHHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYpbl OE€JIKOBOM MOJIEKYJbl (MepBUYHASA, BTOPUYHASA, TPETHYHAs U YETBEPTHUUHAS
CTpYKTypa). XuMHUYEeCKUEe CBOMCTBa OenkoB. buonornueckue GyHkunu OEIKoB.

®depMeHThl - Ouosiornueckue Karanuszatopbl. CTpoeHue (QepMeHTa: aKTUBHBIN
HEeHTp, cyOcTpaTHas cneuudpuuHocts. Kopepmentsl. Buramunbl. Otnuuns pepMeHTOB
OT HEOPraHWYECKUX KaTalIu3aTOPOB.



VYrneBoasl: MoHOCaxapuibl (TIIOKO3a, pubo3a W Ae30KcUpr003a), AMCAXaPHUIbI
(caxaposa, 1aKTO3a) M moJicaxapuasl (KpaxMall, TIIMKOTEH, MeJIT0J103a). bruomorndeckue
(GyHKIMU yTIEBOIOB.

Jlunuael:  Tpurnmuuepuasl,  doconunuasl, crepouabl. [uapodunpHO -
ruapodoOHbIe cBoiicTBa. buonormueckue ¢yHkiuu nunugoB. CpaBHEHUE YIIJIEBOJOB,
OENKOB U JIMMHI0B KaK UCTOYHUKOB SHEPTHUU.

Hyxnennossie kucnorsl: JJHK m PHK. Hykneoruasl - MOHOMEPBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu J{HK. Crpoenne u ¢pynxuuu PHK. Bunet PHK. AT®:
CTpO€HUE U QYHKIUU.

[MuTosiorus - Hayka o kieTke. Kinetounas Teopus - npuMep B3auMOJCHCTBUS UIEH
1 (aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIETKH.

Krnerka kak memocTHas xwuBas cucrema. OOIIMEe TPHU3HAKA KJIETOK: 3aMKHYTas
Hapy»xHasi memOpana, moniekynsl JIHK kak renermdeckuil ammapaT, cUCTeMa CHHTE3a
Oenka.

Tunel KJIETOK: dyKapHOTHYEeCKas W TpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuOTHIEeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHHE dyKapUOTHIECKON
kJeTkd. OCHOBHBIE OTJIMYUHNS PACTUTENIbHOM, )KUBOTHON M TPUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHAs CTEHKA, TJIMKOKAJUKC, HX
¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa u ¢yHkuuu. lluromnazma u eé
opranouspl. OpHomeMOpaHHble opraHounabl kjetku: OIIC, ammapar ['onbmxu,
an30coMbl.  [loyaBTOHOMHBIE  OpraHOMIABI  KJIETKH: MHUTOXOHJPUH, IJIACTHUJBI.
[Tpoucxoxxnenne MUTOXOHpU U mactul. Bunel mnactun. HememOpaHHble opraHouabl
KJIETKA: PUOOCOMBI, KJIETOUYHBIM LEHTP, LEHTPUOJH, PECHUYKHU, KXTyTHKU. DyHKIMH
OpPraHOMJIOB KJIETKU. BKiroueHusl.

Anpo - perynaropHslii neHTp kieTku. CTpoeHue smapa: saepHas 000JI0YKa,
KapHOoIlJIa3Ma, XpOMAaTHH, SPBIILIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIMIECTB B KJIETKE.

JdeMoHcTpanum:

[Toprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammel: «PacrpefeneHue XUMUYECKHX DJJIEMEHTOB B HEXUBOW IPUPOAEH,
«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmuupt u cxemsl: «llepuoguueckas Tabmuua XUMHUYECKHX JJIEMEHTOBY,
«CTtpoeHue MoJieKyabsl BOAbDy, «buocunres Oenka», «CTpoeHUE MOJIEKYJbl OeyKay,
«Ctpoenue pepmenta», «Hyxmnennossie kuciothl. JJHK», «CTtpoenne Monekysl
AT®», «CrpoeHue 3>yKapuOTHUECKON KIeTKn», «CTpoeHue HKUBOTHOM KIIETKU,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHHuE MNPOKAPUOTUYECKOM  KIIETKU,
«Ctpoenue siaipa KIETKW», «YTIEBOb, «JIUTUIbI.



O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpyJOBaHHE Jisi  MPOBEACHUS
HAOJIIOICHU, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl pACTUTEIbHBIX, YKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlabopaTopHble 1 npakTHYecKne padoThI:

JlabopatopHas padota Ne 1. «/3yueHue KaTaIUTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMHJIa3bl WK KaTalla3bl)».

JlabopatopHas pabota Ne 2. «3yueHue cTpoeHus KIETOK PaCTeHUM, KUBOTHBIX U
OaKkTepuil Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX ONUCAHUE.

Tema 4. ’KuzHeaesiTeJJbHOCTD KJICTKH.

OOmMeH BemiecTB, WM MeTa00au3M. AccuMuiAnus (IJIACTUYECKUH OOMEH) WU
TUCCUMUWIISIIIAS ~ (SHEepreThYeckuidi oOMEH) - JBe CTOPOHBI €IWHOTO Tpolecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB M HHEPrUM B TOHHUMAHHUH
MeTaboIu3Ma.

Tumer oOMeHa BemiecTB: aBTOTpodHBIM U TeTepoTpodHbId. Pomb ¢depmeHTOB B
oOMEHe BEIIECTB U MPEBPAILECHNN YHEPTUU B KIIETKE.

®dotocunaTe3. CBetoBas U TemMHOBas (a3l GoTocuHTEe3a. Peakiuu ¢oTtocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUeHHE (POTOCHMHTE3a Tl )KU3HU Ha 3emuie. Bnusinue
yCIIOBUM cpenbl HAa (POTOCHMHTE3 M CIOCOObI MOBBIMIEHUS €r0 MNPOAYKTHUBHOCTH Y
KYJbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOUINE OaKTEpUH. 3HAYEHUE XEMOCHUHTE3a AJIsl KU3HU
Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciierieHue BeIIeCTB, BBIACICHUE W
aKKyMyJIMDOBaHHE SHEPIrUU B KIETKE. OTalbl SHEPreTHYecKOro oOmeHa. [ mkomms.
bpoxenne wu ero Buuapl. KHCIOpOAHOE OKHUCIEHHWE, WIH KJIETOYHOE JIBIXaHHUE.
OxucnutenbHoe pochopunupoBanue. IPHEeKTUBHOCTh SHEPTETUUECKOTO 0OMEHa.

Peakmun marpuunoro cuntesa. ['enernueckas undopmarus u JJHK. Peanuzanus
TeHeTHYeCKOW HHpOpMaluu B KIETKe. [eHeTHYecKud KOJ U €ro CBOICTBa.
Tpanckpurnmsi - marpuunbii cuate3 PHK. Tpancmsamus - OmocuHTe3 Oenka. DTtarbl
Tpancisauuu. Koguposanue aMmuuokucnot. Poib pubocoM B OuocunTtese Oenka.

Heknerounsie ¢opmbl xu3HM - BUpycbl. Mctopusi otkpeitusi BupycoB (. U.
NBanoBckwuii). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bonesnun pacteHuil, JKUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbIE BUpycaMH. Bupyc
ummyHoedunura genoseka (BIY) - Bozoyaurens CITM/]a.

OOpaTHast TpaHCKpHUIILUS, peBepTa3a M uHTerpasa. lIpoduiaktuka pacnpocTpaHeHHs
BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHcTpanum:

[Toptpetsrl: H. K. Konbios, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmumer m  cxembl: «Tumbl maTaHmsy, «MeTtabomm3m», «MHUTOXOHAPUSY,
«QHepreTudeckuii  oOMeH», «Ximopormact», «®DorocunTedy, «Crtpoenume JIHK»,
«Ctpoenue u ¢QyHKUMOHUpOBaHHE TeHay, «CuHTe3 Oenka», «['eHeTHueckHil KO,



«Bupyce», «baktepuodarn», «Ctpoenume u ku3HeHHbIM 1ukia Bupyca CIIN/a,
OakTepuodaray, «Permxkarnus JJHK».

O6opynoBanue: Moaenu-anmiukanuun «Yapoeaune JIHK wu  TpaHckpumimsy,
«buocunTes 6enkay, «CTpoeHne KIETKW», Mmoaelb cTpykTypsl JJHK.

Tema S. PazMHoOKeHMe U MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KreTouHblil UK, WM KU3HEHHBIN HUKI KieTku. MaTepdaza u muto3s. IIpoueccsl,
nporekaromue B HHTepdaze. Perumkamus - peakius matpuuHoro cunte3da JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIA HAa0Op - KapuOTUN. JUIIIOMAHBIA U TarIOWuIHBIN
XpOMOCOMHBbIE HaOoOpbl. XpomaTuabl. LlUTONOrMYecKne OCHOBBI Pa3MHOXKEHUS W
WHJUBUIYaJbHOTO Pa3BUTUSL OPraHU3MOB.

Henenue xierku - muto3. Craguu mutosa. [Ipoieccel, MpouCXoasdiiue Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrn4ecKuil CMBICII MUTO3A.

[Tporpammupyemasi TuOENb KJIETKU - arlonTo3.

®opMBI pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe W mojoBoe. Buubl Oecronoro
Pa3MHOXXEHUS:  JCJICHUE  HAABOE, IIOYKOBAHHE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KJIOHHPOBaHHE
OpPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIINU.

[TosioBOE pa3MHOKEHUE, €r0 OTIUYHS OT OECTOIIOTO.

Meiio3. Craguum Meio3a. IIpomeccsl, mnpoucxonsdiiue Ha CTaausIX Meno3a.
[ToBenenne xpomocoMm B Meio3e. KpoccuHrosep. brosiornueckuii CMbBICT U 3HAYEHUE
Meio3a.

["amerorene3 - mporiecc oOpa3oBaHUs TOJOBBIX KIETOK Yy KHUBOTHBIX. [losoBbIe
JKEJe3bl: CEMCHHUKM W sudHuKH. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX KIETOK - TaMeT
(cmepmaTo30u, SUIEKICTKA) - CIepMaToreHe3 M oBoreHe3. OCOOCHHOCTH CTPOCHUS
AULIEKIIETOK U criepMaro3ouioB. OmnogorBopenue. [laprenorenes.

NHnuBuayanpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANIBHOE  pPa3BUTHE
(amOpuorene3). JTambl AMOPHOHAIBHOTO PA3BUTHSA Yy TIO3BOHOYHBIX JKMBOTHBIX:
npobsieHue, racTpyisnusi, opraHoreHe3. [loctamOpuoHanbHOe pa3BuTHE. THIIBI
NOCTAIMOPHOHANIBHOTO Pa3BUTHS: MPSIMOE, HEMpsMoe (JTUYMHOYHOE). Brusinue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPbI, CIIOCOOHBIE BHI3bIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrennii. OHTOreHE3 [IBETKOBOTO PACTEHHUsSI: CTPOECHUE CEMEHH,
CTaJIMM Pa3BUTHSL.

JdemoncTpanumn:

Tabmuupl u  cxembl: «@POpMbl  pa3sMHOXKEHHUS  OpraHu3MoB»,  «/IBoliHOe
OTUIOJJOTBOPEHHUE Y IIBETKOBBIX PACTEHUI», «BereraruBHOE Pa3MHOKEHHE PACTECHUID,
«/lenenune knerku G6axkTepuit», «CTpOEHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMEBD,
«Knerounsi mukin», «Permnmukamusa JHK», «Muto3», «Menosy, «lIpsamoe u Henpsimoe
pazButue», «l'aMeTroreHe3 y MIICKONUTAIOMINX W 4YeloBeKa», «OCHOBHBIE CTaIHH
OHTOT'E€HE3a.



O6opynoBanue: MHKPOCKOTI, MHKpPOIIpENapaThl «CriepMaTo30u/1bl
MJIEKOIUTAOIIETO», <« SIHIeKIeTka MIeKonuraronero», «KapuokuHes B KJIETKax
KOpeIlIKa JIyKa», MarHuTHas Mojeib-anmmmkanus «/lenenune knetkw», moaens JIHK,
MOEITh MeTadha3HOW XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE padOThI:

Jlaboparopnast padota Ne 3. «HabOmronenne MuTO3a B KJIETKaX KOHUMKA KOPEIKa
JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas padora Ne 4. «3ydyeHune cTpOE€HMs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpENapaTax».

Tema 6. HacjiencTBeHHOCTh M HK3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Vctopus pa3BUTHS TeHETUKHU. POJib LUTOJIOTUM U
SMOPHOJIOTUU B CTAHOBJICHHM TE€HETHKU. BKiag poccHiickux W 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTonbl TeHeTUKH (THOPUAOIOTUYECKUN, IUTOTEHETUYECKUH,
MOJIEKYJISIPHO-TeHeTUYeCKril). (OCHOBHbIE TE€HETHYECKHWE TOHATUA. | eHeTnueckas
CHUMBOJIVKA, UCIIOJIb3yEMasl B CXeMaX CKPEIINBAaHUM.

3aKOHOMEPHOCTH HAacJleJOBaHUsl MPU3HAKOB, YycTaHoOBIeHHble [. Menaenem.
MonorubpuaHoe ckpeluBanue. 3aKOH €IUHO0-00pa3usi TMOPHUIOB NEPBOTO MOKOJICHHUS.
[IpaBwiio 1OMUHHpPOBaHMS. 3aKOH PACIICILICHUs NMPU3HAKOB. [ MIIOTE3a YMCTOTHI raMeT.
[TonHOE M HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe cCKpemuBaHUE. 3aKOH HE3aBHCHMOIO HACJIEIO0BAHUS IPU3HAKOB.
[uToreHeTM4ecKue  OCHOBBI ~ JIUTHOPUIHOTO  CKpEIIMBAHUSA.  AHaIU3Upylollee
cKkpemuBaHue. lcronb30BaHUE aHAIU3UPYIOLIErO0 CKPELIMBAHUS JUIA  OIPENCICHUS
TeHOTHUIIa 0COOH.

CueruieHHOe HaciefoBaHue mnpu3HakoB. Pabora T. Moprana mo cremieHHOMY
HACJIEIOBAHUIO T€HOB. HapylieHune cueruieHust reHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH. [ €eHETHUECKUE KapThlI.

['eHeTnka mnosa. XpOMOCOMHOE OIpeAeieHUue Imoia. AYTOCOMBI W IOJIOBBIE
XpOMOCOMBI. ['OoMOramMeTHsle ¥ reTeporaMeTHble Opraiu3msl. HacnenoBanue npu3HaKkoB,
CLEIUIEHHBIX C IOJIOM.

N3meHunBOCTh. BHbl N3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACIEACTBEHHAs. Poub
Cpelbl B HEHACIEACTBEHHOM HM3MEHUYMBOCTH. XapaKTEpPUCTHKA MOAU(PUKALUOHHOU
W3MEHYMBOCTU. BapuanMOHHBIA psii W BapualMOHHAas KpuBad. Hopma peakuun
npu3Haka. KonudyecTBeHHbIE U KaUeCTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBolicTBa
MOJIU(UKALMOHHON N3MEHYUBOCTH.

HacnencrtBennas, WM  TEHOTHIHMYECKas, WM3MEHYMBOCTh. KoMOWHATHBHAS
W3MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC - OCHOBA KOMOMHATHBHOM M3MEHYHBOCTH.
MyrtanrionHas u3MeH4YMBOCTh. Kiaccudukaius MyTanuii: TeHHBIE, XPOMOCOMHEIE,
reHoMHble. YacroTa W TPUYMHBI MyTanuil. MyTtareHHsie  (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PAZIOB B HacJIeACTBEHHOW n3MenunBocty H. Y. BaBunosa.

BresinepHas HacIeCTBEHHOCTh U HK3MEHUYHUBOCTb.



['enetuka yenoseka. Kapuorun denoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
TeHEaJOTUUeCKUH, OJIM3HEIIOBBIN, MUTOTCHETHISCKUN, OMOXUMHYCCKUN, MOJIEKYIISIPHO-
T€HETUYECKUM. CoBpemeHHOE ONIPEACICHUE TE€HOTHIIA: ITOJTHOT€HOMHOE
CEKBCHUPOBAaHME, T'C€HOTUIMPOBAHME, B TOM uyuciae ¢ nomompro [I[P-ananusa.
HacnencrBennsle 3a00eBaHus YeloBeKa: TeHHbIe 00Jie3HH, O0JIE3HU C HACJIEACTBEHHOMN
MPEIPacioiOKEHHOCThIO, XPOMOCOMHBbIE 00je3Hu. (CoMaTHYeCKMe U TeHEpaTUBHBIC
myTanuu. CTBOJOBBIE KJETKU. lIpuHIMNBI 370poBOro 00pasza *KU3HU, JUATHOCTHKH,
OpOoPUIAKTUKM W JIEUEHUS  TIeHeTHYecKuX  Oone3Hed. Meauko-reHeTH4eCcKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEAMIMHCKON I'€HETHKU B MPENOTBPAIICHUM U JICUCHUU
IeHETUYECKHUX 3a00JIEBAaHUM YeI0BEKa.

JlemoHncTpanum:

[Toptpersr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiel U cxembl: «MOHOTHOPHIHOE CKPEIIMBAHHWE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH pAacCUICIUIEHUS W €ro LHUTOINEHETUYECKash OCHOBA», «3aKOH YHUCTOTBHI
ramet», «Jlurubpunnoe ckpemmBanue», «llutonoruueckue OCHOBBI JTUTHOPUIHOTO
CKpemuBaHus», «Menosy, «B3auMoIeNCTBUE aJUIEIbHBIX T€HOBY, «I eHeTHUeCKne KapThl
pacTeHHil, JKMBOTHBIX M  4eloBeKay, «l'eHeTuka mona», «3aKOHOMEPHOCTH
HACJIEOBaHUs, CLEIUIEHHOTO € MOJIOM», «KapuOoTHUIbl YelnoBeKa U KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY, «MoaudukamonHas u3MeHUYMBOCTh», «HacnenoBanue pesyc-
dakrTopay, «I'eHeTnka rpynn KpoBu», « MyTalliOHHAsT H3MEHUYUBOCTHY.

O6opyznoBanue:  Mojaenu-amuiMKauu  «MOHOTHOpPHIHOE  CKpEIMBaHUE,
«HemonHoe nomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «Ilepexpéct xpomocom»,
MUKpPOCKON W Mukpompenapar «/lpozoduna» (Hopma, mMyTamuu (GOpMBI KPBUIBEB H
OKpAackKu Tena), repodapuii «I"0pox MOCEBHONY.

JlaGopaTopHble M MpaKTH4YecKNe padoThI:

JlaGoparopHass pabora Ne 5. «M3ydeHwe pe3yJbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIMBaHUA Y Ap030(dUiIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGoparopHast padora Ne 6. «3ydenue moaupUKAITMOHHON W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsAZla U BApUALIMOHHON KPUBON».

JlabopatopHast pabora Ne 7. «AHanmu3 MyTauuid y Jpo30(uiibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBieHue 1 aHAINU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OHOTEXHOJIOTHH.

Cenekiusi Kak HayKa U MpoLecc. 3apoxACHUE CEJIEKIUU U JOMECTUKAIUS. YUEeHHE
H. WM. BaBmiioBa o 1eHTpax MPOUCXOXKIACHUS U MHOTO00pa3usi KyJbTYpHBIX PACTCHUI.
LleHTpbI NPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpemMeHHBIE METONBI CceNeKIuu. MaccoBbli M WHIWBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pacTeHHl H JKUBOTHBIX. OIEHKa J3KcTepbepa. BIM3KOpOACTBEHHOE
cKpeniuBaHue - MHOpuauHr. Yucras nunusa. CKkpenBaHue YUCTHIX JUHUM. ['eteposuc,



win TuOpuaHas cwia. HepoacTBeHHoe ckpemuBaHue - ayTOpuaunr. OTaanéHHas
rubpuan3anua u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IMOJydeHHE MOJUIIIONIOB.
JlocTrKeHusT CENEKIIUU PACTEHU M, )KUBOTHBIX I MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€eHHas MHKEHEpHUs. DTallbl CO3IaHUS
pexkomOunanTHoi JIHK wu TpaHcreHHbix opraHu3moB. KieTouHas HHKEHEpHs.
Kiterounsie KynpTypbl. MHKPOKJIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KiioHupoBaHue
BBICOKOITPOJYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB. OKOJIOTUYECKHE H
strdeckue npodsemMel. 'MO - reneTndecku MoIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuiiel u cxeMbl: KapTa «L[eHTpBI MPOUCXO0XKIECHUS U MHOTOOOpa3us KyJIbTypPHBIX
pacteHuit», «llopoabl JOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pPACTECHHUI,
«OTtmanénnas rubpuausanus», «Padotel akagemuka M. @. BanoBay, «Ilomummonausy,
«O0BekTl  OmoTexHonmorum»,  «Kmerounele  KymbTypsl W KIOHHUPOBAHHUEY,
«KoHCTpyHpoBaHHe 1 IEPEHOC TEHOB, XPOMOCOM.

O6opyoBaHue: MYJSDKH IUIOJIOB M KOPHEIUIOJOB AMKUX (OPM M KYJIBTYPHBIX
COpTOB pacteHuii, repoapuii « CenbCKOX03IMCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NPpaKTHYECKHE padoThI:

Okckypcust « OCHOBHBIE METOJIBI U TOCTUIKEHUS CEJIEKIMN PACTEHUM M KUBOTHBIX
(Ha CEJEeKUMOHHYIO CTaHIMIO, IUIEMEHHYIO0 ()epMy, COPTOMCHBITATEIbHBIM Yy4acTOK, B

TEIUIMYHOE XO03SMCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
11 KJIIACC

Tema 1. IBoronMOHHAS OMOIOT U,

[Tpennoceuiki BOSHUKHOBEHHUS 3BOJIIOLMOHHOW TEOPHUH. DBOJIIOLMOHHASA TEOPUS U
e€¢ mMecro B Ouojoruu. BiusiHME 3BONIONMOHHOM TEOpUM Ha pa3BUTHE OHOJOTHH U
JIPYrUX HayK.

CBuzmerenbcTBa  2BOJoNMU.  [lameoHToNOrMUYeCKHe:  MOCIEI0BATEIHHOCTD
MOSIBJICHUSI BUJAOB B  MAJCOHTOJIOTMYECKOW  JICTONHWCH, TIEPEXOIHBIE  (POPMBI.
buoreorpaduueckue: cxoAacTBO U pazauune ¢ayH U (GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M  pa3nuuus OSMOPHOHOB  pa3HBIX  BHUIOB
MO3BOHOUYHBIX.  CpaBHUTENIbHO-aHATOMUYECKHE:  TOMOJIOTHMYHBIE,  aHAJIOTHYHEIE,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJNEKYJIIpHO-OMOXUMHUYECKHE:  CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH UM OCHOBHBIX METa0OJIMYECKUX TyTed Yy Bcex
OpraHU3MOB.

OpomononHas teopus Y. Jlapsuna. IIpeanocsliku BOZHUKHOBEHHUs JapBUHU3MA.
JIBrKyiie Cuibl 3BOJIOLMU BUAOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPU
OTPAaHUYEHHOCTH PECypCOB, HeompeAenéHHas H3MEHYUBOCTh, 00pb0a 3a CylIeCTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernyeckas teopus 3ontonuu (CTD) u €€ OCHOBHBIE MTOJOKEHUS.

MuxkposBomtonus. [Tonmynanus kak equHUIA BUAA U SBOTIOIUH.



JBrxymue cuibl ((hakTophl) SBOJIIOIUH BUAOB B MpUpoie. MyTallMOHHBIN MpoIiece
¥ KOMOWHATHUBHAS U3MEHYUBOCTH. [lonmynannonusie BOHbI U apeiid renos. N3omnsius u
MUTpaLHSL.

EctecTBenHBI 0TOOD - HamnpaBisionui GakTop 3BoIOUUNA. POPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCT,  OpraHU3MOB  Kak  pe3ysbTarT HBoonuu. [lpumepsr
NpUCIOCOOIEHUHN y OpraHu3MoB. ApoMop(h03bl U UIM0AAANTALIHH.

Bun u Bugoo6paszoBanue. Kputepun Buga. OcHoBHBIE (OpMBI BUI000pa30BaHUSA:
reorpauueckoe, IKOJIOrHIECKOe.

MakposBomonusa.  Dopmbl  sBomonMM:  uneTuyeckas, — AUBEPreHTHas,
KOHBEPIeHTHasl, MapajvienbHas. HeoOpaTuMoCTh SBOTIOIUH.

[IpoucxoxaeHne OT HeCHEUUaIu3UpPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHas paguanus.

JdeMoHcTpanum:

[Toprpersr: K. JIunnein, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap,
9. I'exkens, ®. Mromiep, A. H. Ceeprios.

Tabmuupel u cxembl: «Pa3BuTHe OpraHmdyeckoro mupa Ha 3emiie», «3apoJIbIIIH
MO3BOHOUYHBIX YKUBOTHBIX», «ApxeonTepuxcy, «Dopmbl O0OpbObI 3a CYIECTBOBAHUEY,
«EcrecTBeHHbIN 0TOOP», «MHOroo0Opasue copToB pacTeHHi», «MHoroodpasue noposa
KUBOTHBIX», «llomymsauum», «MyTallMOHHAsE U3MEHYUBOCTBY, «ApPOMOP(O3bD»,
«Unnoanantauumn», «O0mas aereHepauus», «JBuwxkyiue cuiibl 3Bomtonun», «Kaprta-
cxema Mapmpyra nyremectBus Y. Jlapsuna», «bopnba 3a cymiecTBoBaHUEY,
«IIpucmoco0IeHHOCTD OpPTaHU3MOBY, «I"eorpaduueckoe BUI000pa30BaHUEY,
«DKoJ0rN4YecKoe BUA000pa3oBaHUeE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PA3IMYHBIMU THUTIAMHU OKpAcKu, Habop
IUIOJIOB U CceMsH, Koyekuus «lIpuMepsl 3alUTHBIX MPUCTOCOOJICHUN Yy >KUBOTHBIXY,
Monens «OCHOBHBIE HAamNpaBJICHUS OJBOJIOLHMHN», O00bEMHAas Moxaens «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJeKkuus «PopMbl COXPaHHOCTU HCKOIAEMbIX
KUBOTHBIX M pacTeHHil», mojnenb ammukanus «llepekpéct XpoMocom», BIa)KHBIE
npenapatel  «Pa3Butue Hacekomoro», «Pa3BuTue sArymKM», MHUKporpenapar
«Ipo3oduna» (HopMa, MyTaiuu GOpMbI KPbUIHEB U OKPACKH TEJIA).

JlabopaTopHble U NPaAKTHYECKHE PA0OTHI:

JlaGopatopnass pabora Ne 1. «CpaBHeHue BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHast padora Ne 2. «OmnmcaHue MPUCITOCOOJCHHOCTH OpTraHW3Ma M e€
OTHOCHUTEJIBHOTO XapaKTEPA».

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHU Ha 3em.ie.

JloHay4yHble TIpeACTaBICHUS O 3apOKIACHUM SKU3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHS >KM3HU Ha 3emiie: a0MOTreHe3 M MaHCIepMUs. XUMHUYECKas HBOJIIOIMS.



AOUOTEHHBIN CUHTE3 OPTaHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX. DKCIEPUMEHTAIbHOE
MOJITBEPKACHIE XUMUUYECKON IBONMIOIMHU. HadanpHble 3Tanbl OMOIOTHYECKOM IBOIIOIIHH.
['umoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTyp M BO3HHUKHOBEHHE
NpOTOKJIETKU. [lepBble KIIETKH U uX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX IPYMI KHBBIX
OpPraHU3MOB.

Passurne xu3HM Ha 3emiie mo spam H nepuonaMm. Karapxein. Apxelickas H
nporepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ nmepuoabl: KEeMOPUMCKUN, OPJIOBUKCKUM,
CUJTyPUHCKHUI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUIA.

Me3so30licKas 3pa v €€ Nepruoabl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuo/ibl: MaJ€Or€HOBbIN, HEOT€HOBBIN, AaHTPOIIOTEHOBBIN.

XapakTepuCTUKAa KJIUMaTa M TEOJOTHMYecKuX mpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMH PACTUTEIHHOTO U )KHUBOTHOTO MUpa. ApoMop(}O3bl Y paCTCHH U KUBOTHBIX.
[TosiBiieHME, pacUBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHue d3Borouuud. (OCHOBHBIE
CHUCTEMATHYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIFOLMSL 4YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTHe npencTtaBieHUd O
IIPOMCXOXKIAEHUN YeloBeKa. MeToapl u3ydeHus: aHtponorenesa. CXoACTBa W paszinyus
YeJI0BEKA U KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHUE YEIOBEKA.

JBrxymue cuibl ((akTopsl) aHTpomnoreHeza. HacnencTBeHHas M3MEHUYMBOCTH U
ecTecTBEeHHbIH OTOOp. OOmiecTBeHHBIM 00pa3 KU3HU, W3TOTOBJIEHUE OpYIUl Tpyna,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaAUM MU BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenslii, YenoBek npsaMoxonsdmui, YenoBek HeaHAEPTAIBCKUN, UenoBeKk pa3yMHBIN.
Haxonku ncKomaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBAHUS, 00JacTh pPacHpOCTpaHECHHUS,
00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYAHSL.

Uenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOIEOUAHAS (EeBpa3uiicKas),
HErpo-aBCcTpajoniHas (PKBAaTOpHAlibHAsA), MOHTOJIOMAHAS (A3MATCKO-aMEpPUKAHCKAs).
YepThl MpUCIOCOOTICHHOCTH TMPEACTaBUTENIEH YEIOBEUECKHX pac K  YCIOBUSIM
cyliecTBOBaHMs. ENMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muep, I'. FOpu, Y. lapBus.

Tabmuupt u cxembl: «Bo3HukHoBeHue ConHeuHOM cucreMbl», «Pa3BuTue
OpraHUYecKoro  Mupay, «PacturenpHas  KJIETKay, «KuBoTHasg  KIETKa,
«IIpokapuornueckass kieTka», «COBpeMEHHas CHCTEMa OPraHUYeCKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YEIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/lpenenmme smroan», «peBHme smroau», «llepBble  COBpEMEHHBIE  JIFOJINY,
«YenoBeueckne pacen.

Oo6opynoBanue: myspku «lIponcxoxaeHune demoBeka» (OIOCTBI aBCTPaIONUTEKA,
NUTEKAHTPOIa, HEaHAepTalblla, KPOMAHbOHIIA), CICNKH WIM U300paKEHUsT KaMEHHBIX



opyauii ~ TEepBOOBITHOTO  dYeloBeKa  (KaMHU-YOMIEphl,  pyOmna,  ckpebra),
reoXpoHoOJIOTHYecKass Tabmmia, Koyekuus «DopmMbl COXpPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKTHYECKHE padOThI:

[Ipaktuueckas pabota Ne 1. «M3ydyeHue HCKOMAaeMbIX OCTaTKOB PACTEHUH H
JKUBOTHBIX B KOJUIEKLIASIX).

OKCcKypeus «IBONIOLUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHOHAYUHbIN
WJIM KpaeBeIueCcKuil My3ei).

Tema 3. Opranu3mbl 1 OKPYyKa0OIIafA cpeaa.

DKojorusi Kak Hayka. 3aJauyd M paslesbl SKOJIOTrMU. MeToabl 3KOJIOrMYeCKHX
UCCIIEI0BaHUI. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHWsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIHAs, ITOYBECHHAs,
BHYTPUOPTraHU3MEHHAs.

Okomornyeckue  Qakropel.  Knaccudukamuss — skonmorudeckux — (GaKkTOpOB:
abuoTuyeckre, OMOTUYECKHUE U aHTPOINOTeHHbIE. J[elicTBHE KOIOTHYECKUX (PaKTOPOB HA
OpTaHU3MBI.

AlGuotnueckue (akTopel: CBET, TeMmmeparypa, BiIaXHOCTh. doTomnepuoansm.
[IpucnocobiieHrs OpraHu3MoOB K JIEUCTBUIO abHOTHYEeCKUX (hakTOpoB. buonornueckue
PUTMBIL.

buotnueckue ¢daxktopel. Buabpl OMOTHMYECKMX B3aUMOJEWUCTBHI: KOHKYpPEHIIMS,
XHUITHUYECTBO, cUMOHM03 M ero ¢opmel. [lapasutusm, Koomepanus, MyTyalu3M,
KOMMEHCau3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCATU3M, HEUTpaU3M.
3HaueHWe OWMOTHYECKMX B3aUMOJICUCTBUMA [JIs1 CYIIECTBOBAaHUS OpPraHU3MOB B
MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU MOMYJSIUU. OCHOBHBIE MTOKA3aTEIN MOMYJIALINN:
YUCJIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpanus. JnHamuka
YUCJIEHHOCTH NOMYJIALIMY U €€ PEryJILus.

JdeMoHcTpanum:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['exkens.

Tabmuupl u cxembl: kapta «llpupomnsie 30HBI 3emnu», «Cpenbl 0OUTaHUS
opranusmMoB»,  «®oronepuoauzm»,  «llomymamum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTH MOMYJISIUKY UHPY30puu-Ty Pesibkuy, «llumessie nenm».

JlabopaTopHble U NPaAKTHYECKHE PA0OTHI:

JlabopatopHast pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH pPACTCHUH W3
pa3HbIX MECT OOUTAHUS».

JlabopatopHasi pabota Ne 4. «BnusHHEe cBeTa Ha POCT M Pa3BUTHE YCPEHKOB
KOJIeycay.

[Tpaktuyeckas padora Ne 2. «Ilomcy€T MIOTHOCTH MOMYNALMNA Pa3HBIX BHUIOB
pacTeHUN.



Tema 4. Coo01iecTBa 1 3K0JIOrH4ecKHe CUCTEMBbI.

CooOmiecTBO opranu3MoB - OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHUIOBas,
pOCTpaHCTBEHHAs, Tpodudeckas (nmumiesas). Buabl-goMmuHantel. CBA3U B OHOLIEHO3E.

DKoJiorhyeckue cuctembl  (dkocuctembl). [loHsitue 00 sKocucteme
ouoreonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTHI ~ DKOCUCTEMBI:  MPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB M MOTOK 3HEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [lumeBbie nenu u cetu. OCHOBHBIE
MOKA3aTeIu JAKOCUCTEMBI: Ouomacca, NPOAYKIUSA. OKOJOTUYECKHE THPAMUIBL:
OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOMCTBa SKOCUCTEM: YCTOWYHBOCTD,
camoperyJsauus, pazsutue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonorudeckoe u x03sUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U yPOOIKOCHUCTEM.

buopasHooOpasue kak (¢dakTop ycTOMUMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO Pa3HO0Opa3us Ha 3emIie.

VYyenne B. U. Bepnaackoro o Ouocdepe. ['panHuiipl, coctaB U CTpyKTypa
ouocdepsl. XKupoe BemecTBo U ero ¢hyHkiuu. OcodeHHoCTH Onochepsl Kak rio0aabHON
AKOCUCTEMBI. JIMHAMHUeCcKoe paBHOBECHE U 0OpaTHasi CBsi3b B Ouocdepe.

KpyroBopoTsI BeIECTB U OMOTEOXMMHUYECKUE IIUKIIBI 2JIEMEHTOB (YTlIepoa, a30Ta).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOreHHbIE H3MEHEHHs B Ouocdepe.
['moGanbHbIe 5KOJIOTHYECKHUE TPOOIEMBI.

CocymiecTBoBaHHE MPUPOIBI U yenoBedecTBa. CoxpaHeHHe OHOpazHOOOpa3us Kak
OCHOBa ycroitunBoctu Ouocdepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCTONb30BaHue. JJocTmkeHus: OMOTOTHU U OXpaHa MIPUPOIHIL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupl u cxembl: «llumeBsie 1enw», «buoleHO3: cocTaB U CTPYKTypay,
«IIpupognbie  cooOmiectBa», «llemm mnuranus», «IKonoruueckas MHUpPaAMUIAY,
«buocdepa u yenoBek», «IKOocHUCTEMA HIMPOKOIMCTBEHHOTO Jeca», «IKOCHCTEMA
XBOWHOTO Jiecay, «buorneHos Bomoémay», «ArporeHos», «IIpuMepHble aHTpONOTeHHbIE
BO3JCHCTBUS Ha TMpUpoay», «BaxHelline WCTOYHMKH 3arps3HEHUs BO3IyXa U
rpyHTOBBIX BOa», «IlouBa - BakHeHmias cocraBistomas Ouochepsr», «DakTopb
nerpaganuu moun», «[lapaukoBeril addexT», «PakTopsl paguOaKTUBHOTO 3arpsA3HEHHUS
ouochepnr», «O0Mmas cTpykrypa omocheps», «PacmnpocTpaneHue Ku3HU B Omocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoma B OGuocdepe», «KpyroBopot
a30Ta B PUPOJIE».

O6opynoBanue: Mojenb-ammiukanus <« Tunuunele  OUOLIEHO3B», TepOapuii
«PactutenpHbie cooOmiecTBay, KoyuieKiuu «buomeHos3», «Bpeautenn BaKHEUIINX



CEIbCKOXO3SIICTBEHHBIX KYJBTYp», TepOapuud W KOJUJIEKIIMM PACTCHUH U KUBOTHBIX,
MPUHAJIEKAIINE K PA3HBIM SKOJOTHYECKUM TPYIIaM OJTHOIO BUA,
Kpacnas kaura Poccuiickoit @enepanuu, n3o0paxeHus: OXpaHsIeMbIX BUIOB
PacTEHHUI U )KUBOTHBIX.

INTAHAPYEMBIE PE3VYJIBTATBI OCBOEHHMSA I[TPOI'PAMMEBI 10 BUOJIOTNU

HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS

oOyJaromMMHCs  IPOrpaMM  CpeaHero  odmero  oO0pa3oBaHUS:  JTUYHOCTHBIM,

METaIPEIMETHBIM U IIPEAMETHBIM.
JINMYHOCTHBIE PE3YJIBTATHI

B crpykType JHMYHOCTHBIX pe3yJabTaTOB OCBOCHUSI mpeamera «buonorusy»
BBIJICJICHBI  CJICNYIOIIME COCTABJSIONIME: OCO3HAHME OOYYaIOIIUMHCS POCCUHUCKOM
IpaXJIaHCKOM HJIEHTUYHOCTU - TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOTIPEICJICHUI0, HAJIMYUE MOTHUBAIMM K OOYUYEHUIO OMOJIOTHUHM, IIEJICHANPABICHHOE
pa3BUTUE BHYTPEHHUX YOEXKICHUU JMYHOCTU HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUIIUN PA3BUTHSI OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH
0o0y4Jarommxcs PyKOBOJICTBOBATHCS B CBOCH JAESITEIBHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTAaHOBKAMH, TIPUCYIIMMH CHCTEME OHOJOTHYECKOr0 OOpa30BaHHS, HaIHYHE
HKOJIOTHUYECKOTO TMPABOCO3HAHUSA, CITOCOOHOCTH CTaBUTh IICNM W CTPOUTH >KHU3HCHHBIC
TLJIAHBI.

JluuHOCTHBIE pe3ysbTaThl OCBOEHUsSI mpeamera «buosorus» gocTUraroTCs B
CAMHCTBE YUCOHOM M BOCITUTATEILHON JAEATEILHOCTH B COOTBETCTBUU C TPAAUITMOHHBIMU
POCCHMCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JyXOBHO - HPABCTBEHHBIMHU
[IEHHOCTSIMHM, TIPUHATHIMA B OOIIECTBE TMpaBWIaMH ¥ HOPMaMU TIOBEJCHUS U
CIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHMSI, CAMOBOCITUTAHUS U CAMOPA3BUTHUSA, Pa3BUTHUS
BHYTPEHHEN MO3UIHUH JIMYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOMOPSAKY,
YeJIOBEKY TpyJa U CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBaXKE€HHs, OEpeKHOIo
OTHOUIEHUSI K KYJIbTYPHOMY HACIEOUI0 W TPAJWLMUSAM MHOTOHAIIMOHAJIBHOIO HApoJa
Poccuiickont @enepannu, npupoIe U OKPYKAroLIEn Cpeae.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHHUS Yy4eOHOro mnpeameTa «BbHONOTHS» TOIKHBI
OTpaXaThb  TOTOBHOCTP M  CIIOCOOHOCTh  OOYyYarOmMXCS  PYKOBOJICTBOBATHCS
chopMHUpPOBAHHOW BHYTPEHHEH TO3WIMEH JMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpHMEHTAIMH, TTO3UTUBHBIX BHYTPECHHUX YOEKICHUN, COOTBETCTBYIOMINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOINECTBa, PACIIMPECHHE >KU3HEHHOTO OIBbITA M ONBITA
JIEATEIbHOCTA B TPOIECCE peaM3allii OCHOBHBIX HANpPaBICHHI BOCIHUTATEIbHOU
JIEATENBHOCTH, B TOM YHCJIE B YacTh: 1) rpaskaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TO3UIHUKM OOYYArOIIErocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYLHOHHBIX NPaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBONOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATENLHOCTH MpPH CO3JaHUM Y4YEOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATEIBHBIX 3a7a4, BHIMOJHEHUH OMOJIOTHYECKHX
SKCHEPUMEHTOB;

CIIOCOOHOCTH OIPEAENATh COOCTBEHHYIO MO3UIUIO 1O OTHOLIECHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSACHATD €€;

YMEHUE YYUTHIBaTh B CBOUX JEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSA JIIOJEH C pPa3HbIMH YOEXKICHUAMH, KYJIbTYpPHBIMU LEHHOCTSIMH H
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTb K COTPYJIHHUYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJHEHHS y4E€OHBIX,
MMO3HABATENBHBIX U MCCIEIOBATENBCKUX 3aJ1a4, YBAXKHUTEIBHOIO OTHOLICHUS K MHEHMIO
OTITMIOHEHTOB TIPHU OOCYKICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJEPIKAHNUS,

FOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKON AEATETbHOCTH;

2) mIaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOW TPAKIAHCKONW HACHTUIHOCTH, IaTPUOTH3MA,
YBaXKEHHSI K CBOEMY HapoJ]y, 4YyBCTBAa OTBETCTBEHHOCTH mepen PoamHOM, ropaoctu 3a
CBOM Kpail, CcBOW PoauHy, CBOM S3BIK M KYJbTYPYy, MPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoja Poccnu;

LIEHHOCTHOE OTHOUIEHWE K NIPUPOJHOMY HACIECIUIO W NAaMATHUKAM MPUPOJBI,
NOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBJICHUE M DPA3BUTHE
Onooruy, MOHWUMAHKUS 3HAYEHWs OWOJIOTHMH B MO3HAHWHM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOT0 OOIIECTBA;

uaeliHas yOexAEHHOCTb, TOTOBHOCTh K CHykeHHI0 U 3ammre OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYIh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS: OCO3HAHUE TYXOBHBIX LIEHHOCTEH

pOoCcHiiCKOTO Hapoaa; CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO

MOBEACHHUS; CIOCOOHOCTH OIICHUBATh CUTYAIIMIO ¥ IPUHUMATH OCO3HAHHbBIE

peleHus,

OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOTO OYAYILEro; OTBETCTBEHHOE
OTHOILIEHHE K CBOUM POJMTEIISIM, CO3AAHUIO CEMbU HA OCHOBE OCO3HAHHOI'O IPUHSATUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUH C TPAAUIMAMHU HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYy4YHOrO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE 3MOLIMOHAIBHOTO BO3JAEHCTBHUS )KMBOW IPUPOJIBI U €€ LICHHOCTH;
TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE MTPOSIBISATh
KauecTBa TBOPUYECKOU JINYHOCTH;



S) ¢usnueckoro BocnUTAHHMS, (OPMHPOBAHUS KYJIbTYPbl 30POBbS W
IMOLMOHAJIBHOIO 0JIArONOJYyYHs:

MOHUMAaHHWE W pealm3anus 370pOBOTO W Oe3omacHOro obOpasza KHU3HU (370pOBOE
NUTaHUE, COOJIOJIEHUE THUTMEHWYECKUX IMpaBUi U HOPM, cOaJaHCUPOBAHHBIN PEXUM
3aHATUM U OTHbIXA, perysgpHas (pusndeckas akTUBHOCTH), O€PEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3UYECKOMY M TMCHUXUYECKOMY
3JI0pPOBBIO;

NOHUMAaHUE LIEHHOCTH NMPaBUJ MHJIWBHUIYAIbHOIO M KOJJIEKTUBHOIO 0O€30IacHOTro
NOBEACHUS B CUTYalUsAX, YTPOXKAIOLIUX 3J0POBBIO U )KU3HU JIOACH;

OCO3HAHME TIOCIEACTBUH U HENPUATHUS BPEAHBIX NPUBBIYEK (YIOTpEOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEHHUS);

6) Tpy10BOT0 BOCIIMTAHUS:

TOTOBHOCThH K TPY/Y, OCO3HaHHE IIEHHOCTH MacTEPCTBa, TPY/10JII00HE; TOTOBHOCTh
K AKTUBHOU JIEATEIBHOCTH TEXHOJOTMYECKON U COLMAIIBHON HAIIPABJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, MNIAHUPOBATH U CAMOCTOSITENIBHO BBITIOJIHATH TAKYIO
JESITENbHOCTD;

UHTEpPEC K pa3audHbiM cdepaM NpoPecCHOHANBHON JESTEIbHOCTH, yMEHHE
COBEpIIATh OCO3HAHHBIK BHIOOp Oyaylied mpodeccun U peanu3oBbIBaTb COOCTBEHHBIE
YKU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HHU,

7) 3KOJOrH4e€CKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eieco00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HHM Ha
3emiie, OCHOBE €€ CylIEeCTBOBAHUS;

MOBBIIIIEHWE  YPOBHA  OSKOJOTUYECKON  KyJNbTYphl: TMPUOOpPETEHHUE  OMbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKH MX BO3MOXKHBIX TOCJEICTBUN ISl OKpPYKaromei
Cpenbl;

OCO3HAHHME TJIOOAIBHOTO XapakTepa »JKOJOTHYECKUX TMpoljeM U TyTel ux
pelIeHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPHUOOpETaeMble NMPU M3yUYEHUU OMOJIOTUM 3HAHUS U
YMEHUS MPU PELIEHUU MpOoOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOJIONOJIb30BAHUEM
(cobmoeHre TmpaBUJl TOBEJIEHUS B IMPUPOJAE, HANpaBICHHBIX Ha COXpPaHEHHUE
paBHOBECHUS B DKOCHCTEMAX, OXpaHy BUAOB, IKOCUCTEM, Onochepsl);

aKTUBHOE HEINPUATHE ACUCTBUI, MPUHOCAUIMX BpPEI OKPY’KaIOIIEH MPUPOIHOU
cpene, yMEHHE TMPOTHO3UPOBATh HEONATOMPUATHBIE OSKOJOTHYECKUE IOCIIEICTBUS
MPEANPUHUMAEMBIX TEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYME Pa3BUTOTO SKOJOTHYECKOTO MBIIIIEHUS, JKOJIOTHUYECKONW KYJIbTYpHI,
OTbITA JCSATEIBHOCTH HKOJOTHYECKOW HAMpPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMU B TIO3HABaTEJIbHOM, KOMMYHUKATUBHOW W COLIMAIBHON MpPaKTHKE, TOTOBHOCTU K
Y4aCTHIO B MPAKTHUECKOU JEATENHHOCTH IKOJIOTMUECKON HAMIPaBICHHOCTH;



8) HeHHOCTH HAYYHOT0 MMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH M OOIIECCTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JUAajore KYJIbTYyD,
CITOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W UYWUTATEIbCKOM KYJIbTYpbl KakK CpEICTBa
B3aUMOJICHCTBUS MEXKIY JIIOJIbMH M TIO3HAHUS MUDA;

noHMMaHue crnenudukd OHOJIOTMM KaK HayKH, OCO3HaHus €€ poiu B
GbOopMUPOBaHUM  PALIMOHATBHOIO HAYYHOTO  MBIIUICHUS, CO3JaHUU  IIEJIOCTHOTO
IpeIcTaBiIeHUs 00 OKPYIKaIOIIeM MUPE KaK O €AMHCTBE MPUPOIbI, YETOBEKa M OOIIECTBa,
B TIO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJOTHHM IS COBPEMEHHOW IMBHJIN3AIIMH:
oOecricueHUs] HOBOTO yPOBHS Pa3BUTHUS MEIWIIMHBI, CO3JIaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peIaTh PECYpCHBIE MPOOJIEMBlI Pa3BUTHS UYEJIOBEUYCCTBA,
MOMCKA TYyTeH BBIXOJa W3 TIOOATBHBIX DJKOJOTHYSCKHX MPOOJIeM U oOecredeHUs
nepexojia K yCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUU OMOJIOTUYECKUX 3HAHWM B IEJSAX IMOBBIIICHUS
o01Ie KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHAIBHOM  TpaMOTHOCTH  oOydvaromuxcs, (popMupyeMoll Tpu  U3y4YEHUU
OHOJIOTHH;

MOHMMAHHME CYIIHOCTA METOJIOB TMO3HAHUSA, MHCHOJb3yEeMbIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOh30BaTh MOJydaeMble 3HAHUWS JUIsl aHalu3a U OOBSICHEHUs
SBJICHUN OKPY’KAIOIETO0 MHpAa M TPOUCXOISAIMX B HEM HM3MEHCHHWH, YMCHHE JCNIaTh
000CHOBAaHHBIC 3aKTIOYEHHS Ha OCHOBE HAyYHBIX (PAKTOB M HMEIOIIUXCS JTAHHBIX C
IIEJIBI0 TIOJTYYCHUS JOCTOBEPHBIX BHIBOIOB,;

CITOCOOHOCTH CAaMOCTOSITEIPHO MCTIOJIb30BaTh OMOIOTHYSCKIE 3HAHUS TSI PEIICHUS
po0JieM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IICHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
MIPOCKTHYIO U UCCIIEIOBATEIbCKYIO AEATEILHOCTh HHINBUAYAJIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TIOJTy4YE€HUIO HOBBIX 3HAHHM MO OMOJOTHH B COOTBETCTBUU C KU3HCHHBIMU

MOTPEOHOCTSMH.
METANPEJIMETHBIE PE3YJIbTATDI

MeranpeaMerHbie  pe3yibTaThl OCBOCHHS ydeOHoro mnpeamera «buosorus»
BKJIIOYAIOT:  3HA4YUMbIe 1 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOYyYaIONTUXCSI
MEXIUCIHUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIICHAy4YHbIC TMOHATHUS, OTpaKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MUpa M CHEIU(PUKY METOJOB MMO3HAHUS, UCTIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPrus, SBJICHHE, MPOLECC, CUCTEMA, HAyYHbBIN
(daKkT, TPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCISI0BaHNUES,



HaO0JII0/IeHNe, U3MEpPEHNe, SKCIIEPUMEHT U JAPYTHX), YHUBEpCAIbHbIC yUeOHbIC NEHCTBUS
(To3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIC), oOecreynBarone
dbopMupoBanue (PyHKIIMOHATBLHOM TPAaMOTHOCTHU M  COLMAJIBHONM  KOMIIETEHLIUU
oOyuarommxcs, CIIOCOOHOCTH 00yJaromuxcs WCII0JIb30BaTh OCBOEHHBIE
MEXIUCIMIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA U YHUBEpCAJbHbIE Yy4eOHbIC
JICUCTBUSI B TTIO3HABATEILHON U COLIMATIBLHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaTbl  OCBOCHMSI MPOTpaMMbl  CPEIHEro  OOIIEro
00pa3oBaHus TOJDKHBI OTPAXKATh:

OBjaeHne yHUBEPCAJbHBIMHU Y4eOHBIMY MMO3HABATEILHBIMH J1€HCTBUSIMU:

1) 6a3oBble JoTHYECKHE TeHCTBUSA:

CaMOCTOATETHFHO (POPMYJIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BATh IPU OCBOEHUHU 3HAHWUW MPHUEMBI JIOTUYECKOTO MBIIIJICHUS (aHAJIN3a,
CUHTE3a, CpPaBHEHUS, Ki1accuuKaium, 0000IIeH s ), pACKPHIBATH CMBICIT OHOJIOTHYECKUX
MNOHATUHN (BBIACIATh MX XapaKTEpHbIC MPHU3HAKH, YCTAHABIUBATH CBSI3U C APYTHUMH
MOHSITHUSIMHU);

OTPENENATh LENH ACSITeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX TOCTHKECHHUS,
COOTHOCHUTbH PE3yJIbTaThl AEATEIBHOCTU C IOCTABIICHHBIMU 1IEJISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE OHITHS 111 0ObICHEHUS (PAKTOB U SIBJICHUMN KUBOM
MIPUPO/IBI;

CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTUBHBIC, NEAYKTHUBHbBIC, [0 aHAJIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH U NPOTUBOPEUYUS B  pacCMATPUBAEMBIX  SIBJICHHSX,
(dbopMyIHpPOBaTH BEIBOIBI U 3aKIIOUCHUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CPEACTBA JUIsl NPEACTABICHUS CYIIECTBEHHBIX
CBs3€l UM OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUHIA
Pa3HOTO PO/JIa, BRISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAaH pEHICHUS MpoOJeMbl C Y4ETOM aHaIM3a HMEIOIINXCS
MaTepHAIbHBIX U HEMaTEPHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESTEIBHOCTh, OIEHUBATH COOTBETCTBUE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIIECTBUMN AESITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHSX PEalbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS,

pa3BHUBaTh KPEATHBHOE MBITINICHHE TIPH PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a3oBble HCCJIEI0BATEIbCKUE IEHCTBHS:

BIIQJICTh HAaBBIKAMH Y4YEOHO-MCCIICIOBATEIbCKOM W TIPOSKTHOW JIESITebHOCTH,
HaBBIKaMU pa3pelieHus MpoosieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHHS] MPAaKTHUYECKUX 3a/ad, NMPUMEHEHHUIO PA3IUYHBIX METOJIOB
MO3HAHUS;



MCIIOJIb30BaTh Pa3JIMYHbIE BUJIbI ACATEIBHOCTH IO MOJTYYSHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAINH, MPEe0OpPa30BAHUIO M MPUMEHEHHUIO B YUEOHBIX CUTYaIlUsIX, B TOM YUCIE
IIPU CO3/IaHMHU YUYE€OHBIX U COLIMATBLHBIX MTPOEKTOB;

dbopMUpoBaTh HAay4YHBIA THUI MBIIIJICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TOHITHSIMHU U METOJIaMU;

CTaBUTh U  (OpMYJIMpPOBAaTH COOCTBEHHBbIE 3a7ayd B  00pa3oBaTeIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYaIUIX;

BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIU3UPOBAThH 3a/1ayy, BBIABUTATh
TUNOTE3Y €€ pelIeHUsl, HaXOAUTh apryMEHThI IJIsl JOKa3aTelbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MMapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJa4yd Pe3yJbTaThl, KPUTUUECKU
OIICHUBATh X JJOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX yCIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYallUsSIM, OIIEHUBATH IPHUOOPETEHHBIN OIIBIT;
OCYIIECTBIIATH IIeJICHANIPaBICHHBINA MOMCK MEPEHOCA CPEJICTB U CITIOCOOOB JCUCTBUS B
po¢eCCHOHATBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0 W TNPAKTUYECKYIO O00JacTu
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTel; BBIIBUTATh
HOBBIE UJIEH, NPEJIaraTh OPUrHHAIbHbBIE TIOJIXO0/IbI U PELICHUS], CTABUTH MPOOJIEMBI U
3a/1a4M, JOIYCKAIOIINE AIbTEPHATUBHBIE pelieHus. 3) padora ¢ uHGopManMei:

OPUEHTHPOBATHCS B PA3NIMYHBIX HMCTOYHHUKAX HHPOpManMu (TEKCTe Y4eOHOro
nocoous, HayYHO-TIOMYJISIPHON JTUTepaType, OMOJIOrMUECKUX CIOBapsIX M CIPaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHamM3upoBaTh HHOOPMAITHIO Pa3THYHbIX
BUIOB W (opM TIpeacTaBleHUs, KPUTHYECKH OILIGHUBATh €€ JOCTOBEPHOCTh W
HEMPOTHUBOPEUUBOCTH;

dbopMyIHpOBaThH 3aMPOCH M IPUMEHSATH PA3TMUHBIE METObI TIPH MTOUCKE U OTOOpE
Ounonorndeckoit mHGOpMaIU, HEOOXOIUMOM ISl BBITIOJTHEHUS yIeOHBIX 3a]1a4;

npuoOpeTaTb  OMBIT  HUCHOJIb30BaHUS  MH(OPMAILMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY AaKTHBHOTO HCIIOJIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAIBHYIO (DOPMY MpEeACTABICHUS] OMOIOTrHYECKOM
uHopManuu (cxembl, Tpaduku, JuarpaMmsbl, TAOJIUIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAUECTBE CPEACTBA MpU padoTe ¢ OMOJIIOTMYECKON
uHpopMaIe: NPUMEHATh XUMHUYECKHe, (U3NYEeCKHe W MaTeMaTHYeCKHe 3HAKU WU
CUMBOJIBI, GOpMyITbl, aOOpeBUATYpPY, HOMEHKIIATYPY, UCIOIh30BaTh M MPEe0OpPa3OBHIBATH
3HAKOBO-CHUMBOJUYECKHE CPEICTBA HATIIATHOCTH;

BJIQ/ICTh HAaBBIKAMH PACIO3HABAHMS M 3alIUTHl WHMOpMAIK, UHPOPMAIMOHHON
0€301acHOCTH JINYHOCTH.



OgiageHne yHUBEPCAJIbHBIMM KOMMYHHUKATUBHBIMU J1€/iCTBUSIMU:

1) oO1ennme:

OCYUIECTBIISITh KOMMYHHUKAIIMM BO BCEX cQepax >KU3HMU, aKTUBHO y4acTBOBATh B
JMAJIOTe WJIM JUCKYCCUU MO CYILIECTBY 00Cy»KIaemMoil TeMbl (YMEHHE 33]1aBaTh BOIPOCHI,
BBICKA3bIBATh CYKJIEHHUS OTHOCHUTEIHLHO BBIMOJIHEHUS MpejjiaraeéMoi 3ajJauu, yUUThIBaTh
MHTEPECHI U COMVIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB JUAJIOTa WU JUCKYCCHH);

pacno3HaBaTh  HeBepOaJbHbIE  CpelICTBa  OOILIEHUs, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYyalUil, yMETb
CMSr4aTh KOH(IJIUKTHI U BECTU IIEPETOBOPHI;

BJIQJETh pA3IMYHBIMU CrOcOOaMHU OOLIEHHWS U B3aUMOJAEWUCTBUS, NOHHUMATh
HAMEPEHHs JIPYTUX JIOJIEH, MPOSBIATh YBOKUTEIHLHOE OTHOIIEHHE K COOECETHUKY W B
KOppeKTHOU hopme GopMyIUpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEHCTB.

2) coBMeCTHaA 1eATeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHANBUAYAIHLHON paOOTHI
IpU pelIeHuH OMOJIOTHYECKON MpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh NMPUMEHEHUS
rpynnoBsIX (JOpM B3aUMOAECUCTBUS MPU PEICHUH YUeOHOH 3a1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUN C YUETOM OOLIMX UHTEPECOB,
Y BO3MOXXHOCTEN Ka)KJI0T0 4jieHa KOJJIEKTHBA,

IPUHUMATh L€ COBMECTHOW AESITENIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JENCTBUSA MO €€ TOCTHMXKEHHIO: COCTABIIATH IIJIaH ACHCTBUI, paclpenessaTh POJIu C YUETOM
MHEHUH y4aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJAJa U KaXKIOTO YYaCTHMKA KOMAHIBI B OOIIUIA
pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npenjgaratb  HOBBIE TMPOEKTHI, OIIGHUBATh HWIAEHM C TO3UIMU HOBHU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TTOBEICHUE B PA3TUYHBIX CUTYALIUAX,
MPOSBIIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHULIMATUBHBIM. OBJIa/IeHHe
YHHUBEPCAJIbHBIMU PeryJsiTUBHBIMHM 1eICTBUSIMU:

1) camoopranu3anus:

UCII0JIb30BaTh OMOJIOTMYECKNE 3HAHUS IS BBISBICHUS MPOOJIEM U MX PELICHUS B
YKU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWI IIeJIeBbIe U CMBICIOBbIE YCTAHOBKH B
CBOMX JCHCTBUSAX M MOCTYIKAaX MO OTHOIIEHHUIO K KUBOU MPUPOJIE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOATENILHO  OCYIIECTBIISITH  MO3HABATEIBHYIO JEATEIbHOCTb, BBISBISATH
nmpoOJieMbl, CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU
JESTENHHOCTU U )KU3HEHHBIX CUTYAIHIX;



CaMOCTOSATEIIFHO COCTABJIATH TUIAH PEIICHUS TPOOIEMBI ¢ YIETOM UMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEAMOYTCHH; 1aBaTh OIEHKY HOBBIM
CUTYyalUsIM;

pacHIMpATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AellaTh
OCO3HAHHBIN BBHIOOD, APIYMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CHOoCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOH SPYIUIMU B Pa3HbIX
00NacTAX 3HAHWUW, MOCTOSHHO TOBBILIATH CBOM 0Opa30BaTENbHBIA M KYJIbTYPHBIM
YPOBEHB.

2) caMOKOHTPOJIb:

JlaBaThb OILICHKY HOBBIM CHUTYallMsiIM, BHOCHUTb KOPPEKTHUBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISM;

BIIQ/ICTh HABBIKAMU TO3HABATENbHOU pediekcuu KaK OCO3HAHMS COBEPIIAEMbIX
JIEUCTBAM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHWM, MCIIOJIB30BAThH
npuEMBI peIICKCUU AJIs OIICHKU CUTYalllH, BHIOOpPA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTMX TpPH aHAINU3E PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0A U APYIUX:

NpUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU M IOCTOMHCTBA; IPUHUMATh MOTHUBBI
Y apTyYMEHTBI JPYTUX NP AHAIU3E PE3YIIbTATOB AEATEIBHOCTH;

NPU3HABATh CBOE MPABO U MIPABO JPYrMX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3UIIUU APYTOTO YeIOBEKa.
NPEJIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbraThl ocBoeHHs mporpaMmbl COO mo Guonoruu Ha 6a3o0BOM
YpOBHE BKIIOUAIOT creuupuyeckue st ydyeOHoro mnpeamera «buosorusy HaydHbIe
3HaHWS, YMEHHUA M CIOCOOBI JCWCTBHM 1O OCBOCHHIO, HHTEPIPETAIIMN |
npeoOpa3oBaHUIO0 3HAHWM, BHIBI JEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS H
NPUMEHEHUIO 3HAaHUM B Pa3IMUYHBIX Y4YEOHBIX CHUTyalMsX, a TakKe B peallbHbIX
JKU3HEHHBIX CHUTYyallUsX, CBsI3aHHBIX C Owonorueil. B mporpamme mnpenMeTHbie
pe3ynbTaThl IPEICTABIEHBI 110 TOAaM 00yUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUA yueOHOro npeameta «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE M POJU OMOJIOTMU B CHCTEME HAy4YHOIO
3HAHHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOHN €CTEeCTBEHHOHAay4YHOU
KapTHHBI MUpPa M HAYyYHOTO MHPOBO33PEHHUS, O BKIAAEC POCCHMCKHX U 3apyOeKHBIX
y4EHBIX-OHMOJIOTOB B Pa3BUTHE OMONOTUU, (PYHKIIMOHAIBLHOM TPAMOTHOCTHU YeIOBeKa JJIst
peleHus )KU3HEeHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COJCpPXKAHUE OMOJOTUYCCKUX TEPMUHOB W TOHITHH: >KU3HB,
KJIETKa, OpraHu3M, MeTabosin3M (0OMEH BEUIECTB UM MpeBpallleHHue 3HEPIun), TOMeocTas



(camoperymsmus), ypoBHEBas OpraHu3alMs >KMBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE
(penpoaykuus), HacaAeICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE;

yMEHME  M3/araTb  OMOJIOrMYeCKHWe Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallOHHAs, [IEHTpalbHas J0rMa MOJEKYJsipHOM Ouosnorun), 3akonsl (I'. Mennens, T.
Moprana, H. U. BaBunoBa) u yuenust (0 IEHTpax MHOTrooOpaszusi U MPOUCXOXKICHUS
KylabTypHBIX pacteHuil H. . BaBuiosa), onpenensiTe rpaHuilbl UX MPUMEHUMOCTH K
YKUBBIM CHUCTEMaM;

YMEHHUE BJAJETh METOJAMM HAy4YHOrO IO3HAHWA B OWOJIOTMM: HAOJIOJEHUE U
ONMCAHHE >KMBBIX CHCTEM, IIPOLECCOB U SBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIIBM)KEHHME THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTU
MEXIYy HCCICAYyeMbIMA BEIMYMHAMU, OOBSCHEHUE TOJIYYEHHBIX PpPe3yJbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TEOPHH W 3aKOHOB, YMEHHE JeJaTh BBHIBOABI Ha
OCHOBAHUHM IOJIyYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIICNATH CYIIECTBEHHBIC NPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJAHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEIIEeCTB W NPEBPAIICHUS SHEPrUM B KJIETKe, (POTOCHHTE3a, IIIACTHYECKOIO U
PHEpPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a, OIUIOJOTBOPEHUH,
Pa3MHOXEHUS, MTHAUBUAYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YyMEHUE MPUMEHATHh TMOJY4YEHHbIE 3HAHUS [UJII OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, Ul IPUHATHSA MPAKTUYECKUX PEIICHUN B IOBCEIHEBHOW KU3HHU C
LeNb0 o0ecriedeHus: 0€30MacCHOCTH CBOETO 3/10POBbs U 3/10POBbsSI OKPYKAIOIIUX JTIOACH,
CcOONIOJIEHUsT HOPM TIpPaMOTHOIO TIOBEICHMS B OKpYJKaloLIEel HPUPOIHON cpere,
NOHUMaHUE HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTHKEHUH COBpEMEHHOW OMOJIOTMU U
OMOTEXHOJIOTUH 711 pallMOHAIBLHOTO MIPUPOIOTIONH30BAHMS;

yYMEHHE pelllaTh JEMEHTAapHble T'€HETUYECKHE 3a/ladyl Ha MOHO- M JUTHOpHIHOE
CKpeIllMBaHue, CLEIJIEHHOE HAacleJ0BaHUE, COCTaBISATh CXEMbl MOHOTHMOPHIHOTO
CKpeILMBaHus JJIs IpeCKa3aHus HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMOJIHATH J1a00paTopHbIe U MpaKkTUYECKue paboThl, COOI0IaTh MpaBuia
npu pabote ¢ yueOHbIM U 1a00paTOpHBIM 000PYI0OBAHUEM;

YyMEHUE  KPUTHMYECKHM  OLEHHMBATb U  WHTEPOPETUPOBATH  MHGPOPMALIUIO
OMOJIOTUYECKOT0 COAEpKaHUs, BKIIOYAIOLIYIO MCEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX
UCTOYHUKOB (CpeAcTBa MaccOBOM HMH(pOpMalMK, HAay4YHO-TOMYJISPHbIE MaTepHualibl),
TUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHMM B  OHOJOTMH, MEIUIMHE,
OMOTEXHOJIOTUH;

yMEHHE CO03/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHHUs, 000O0IIas
OuoIOTHYEeCKYI0 MH(OPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapar OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS yueOHOro npeameta «buonorus» ¢ 11 knacce
JOJDKHBI OTPaXKaTh:



c(hOpMHPOBAHHOCTh 3HAHUM O MECTE M POJU OHMOJIOTUU B CHCTEME HAy4YHOTO
3HAHUS ©CTECTBCHHBIX HAayK, B (OPMHUPOBAHHU COBPEMCHHOH €CTECTBCHHOHAYYHOM
KapTHHBI MUpPAa ¥ HAYYHOTO MHPOBO33PEHHUsS, O BKIAAC POCCHICKHX M 3apyOeIKHBIX
y4EHBIX-OUOJIOTOB B Pa3BUTHE OMOIOTHH, (PYHKIIMOHAILHOW TPAMOTHOCTH YeJI0OBEKa IS
peleHus )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpBIBATh COJIEpP)KaHUE OHOJOTUYECKMX TEPMHUHOB U TOHSTHIA: BHI,
NomyJsiuusi, TEeHO(OHJ, SBOJIOUHUA, JBWXKYyIIME CUIbl ((aKTOpbl) HBOJIOIMH,
IPUCIIOCOOJIEHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHWE, HJKOJOTHYECKHe (aKTopHl,
IKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIYLEHThl, LENH MUTAaHUS, HKOJIOTUYEeCcKas
nupamma, OuoreoreHos, onocdepa;

yMEHUE H3jaraTh OMOJOTHYECKHEe Teopuu (dBomtonnoHHas Teopus Y. JlapBuHa,
CUHTETHYECKAasT TEOpHUsS DBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K. M. bapa, dyepenoBaHus I1aBHBIX HalpaBlIeHW U myTed sBosronuu A. H.
CeeprioBa, yuenmss o Owmocepe B. W. Bepramckoro), ompenensTtb TpaHUIBI HX
IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJAJIETh METOJAAMH HAYYHOTO MO3HAHWS B OWOJOTHH: HAONIOJCHUE |
OMMCaHUE >KUBBIX CHCTEM, TIPOIECCOB U SBJICHHWW, OpPraHM3AalHMs W IPOBEICHUE
OMOJIOTUYECKOTO DJKCIIEPUMEHTA, BBIIBIDKEHUE TUIIOTE3bl, BBISBICHHE 3aBHUCHMOCTH
MEXIy HCCIEAyeMbIMH BEIIMYMHAMU, OOBSCHEHHE TOMYYEHHBIX pPE3yJIbTaToOB,
UCTOJIb30BAaHHBIX HAYYHBIX TMOHSTHH, TEOpUH U 3aKOHOB, YMEHHE JIeaTh BBIBOJABI Ha
OCHOBAHUH TOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIACIATH CYLIECTBEHHbIC MPU3HAKH CTPOCHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISIUN, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIICHO30B W
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO
oTbopa, BUI000pa30BaHusl, IPUCITOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBHUS SKOJIOTHICCKUX
(GbakTOpOoB Ha OpraHM3Mbl, IMEpPEHOCA BEIIECTB M TOTOKA JHEPTUU B HKOCUCTEMAX,
aHTPOINOTEHHBIX M3MEHEHHM B KOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB U
OMOTeOXMMUYECKHUX IUKIIOB B Onocdepe;

YMEHHE TPUMEHSTh TIIOJYYCHHbIC 3HAHUS JUIsI OOBSICHEHUS OHOJIOTHYECKUX
MIPOIIECCOB U SIBIICHUM, ISl IPUHATHSI MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU C
1eNblo o0ecriedeHus: 0€30MacHOCTH CBOETO 3/10POBbs U 3/10POBbsSI OKPYKAIOUIUX JOCH,
COONIOIGHUSI HOPM TPAaMOTHOTO TIOBEIEHUS B OKpYyXawolled NPUPOAHON cpele,
MOHUMaHUE HEOOXOJAMMOCTH MCIIOJIb30BaHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU st
paLMOHAILHOTO MPUPOAOIIOIBE30BaAHUS;

YMEHUE peIIaTh »JJIEMEHTApHbIE OWOJOTHYECKHE 3aJladd, COCTaBISATh CXEMBI
MepeHoca BEUIECTB U SHEPTUU B SKOCUCTEMax (LIETH MUTaHUs );

yYMEHUE BBIMIOTIHATH J1a00paTopHbIe U MpaKTUYECKue paboThl, COOMI0IATh MpaBuia
pu paboTe ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKHM  OIEHWUBATH W  WHTEPIPETUPOBATH  HH(POPMAIIHIO
OMOJIOTUYECKOTO COACPKaHUs, BKIIOYAIONIYIO TCEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX



UCTOYHHMKOB (CpElICTBA MAaCCOBOM WH(OPMAIMH, HAYYHO-TIOMYJISIPHBIC MAaTEpHAIbI),
paccMarpuBaTh TII00AThHBIE YKOJIOTHYECKUE MPOOIIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS, 0000IIast
OnoIOTHYeCKyr0 MH()OPMAIIMIO U3 HECKOJIBKHX HMCTOYHHUKOB, TPAMOTHO HCIOJIh30BATh
NOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE INIAHUPOBAHMUE 10 KJIACC

Ne i/ HauMeHoBaHHe Pa3/e/ioB U TeM MPOrPaMMbl KosmmvectBo yacos DJ1eKTpoHHbIE (HH(PPOBHIE)

o0pa3oBaTe/bHbIE pecypchl
Bcero KP P

1 Buonorus kak Hayka 2 0.5 Bubnunoreka ITOK
https://rn.edsoo.ru/7f41¢292

2 JKuBble CUCTEMBI U UX OpTaHU3aIIUs 1 bubmmorexa IJOK
https://rn.edsoo.ru/7f41¢292

3 XUMHYECKHUH COCTaB U CTPOCHHUE KIETKU 8 1 bubnmorexa I[JOK
https://rn.edsoo.ru/7f41¢292

4 JKuzHeneaTeNbHOCTh KICTKH 6 bubmuoreka LIOK
https://rn.edsoo.ru/7f41¢292

5 PasmHOXEHHE U HHAMBUAYAIBHOE PA3BUTHE OPraHU3MOB 5 1 Bubnuorexa LJOK
https://rn.edsoo.ru/7f41¢292

6 HacnenctBeHHOCTh U UBMEHYMBOCTH OPTaHU3MOB 8 1.5 bubmuoreka LIOK
https://rn.edsoo.ru/7f41¢292

7 Cenexiusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 bubnmorexa I[JOK
https://rn.edsoo.ru/7f41¢292

8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://rn.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



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 KUIIACC

Ne i/m HanMeHoBaHHKe Pa3/1ej0B U TEM NPOrPaMMBbI KosmvectBo yacos DJIeKTPOHHbBIE
(uudpoBbie)
Beero KP mp o0pa3oBaTesibHbIE

pecypcsl

1 DBOJIIONMOHHAS OMOJIOTHS 9 1 Bubmuoreka LIOK
https://rn.edsoo.ru/7f41cc74

2 Bo3HukHOBeHHE U pa3BUTHE KU3HU HA 3eMIie 9 0.5 Bubmumorexa LJOK
https://rn.edsoo.ru/7f41cc74

3 Opraau3Msbl 1 OKpy’Karomias cpeia 5 1 Bubmumorexa LJOK
https://rn.edsoo.ru/7f41cc74

4 Coo0riecTBa M 3KOJIOTHYECKUE CHCTEMBI 9 bubmuoreka LIOK
https://rn.edsoo.ru/7f41cc74

5 Pe3sepBHOE Bpemst 2 bubauorexa [JOK

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

OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5

11 KIIACC



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
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