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COJEPXAHUE OBYUYEHUA
10 KITIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3p OHOJIOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, 3CTeTUKOM M mpaBoMm. Poiib
Oouonmorud B (HOPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuUHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Meroapl TO3HAHUS JKUBOW TPHUPOALI (HAOTIOACHUE, OSKCIEPUMEHT, OIHMCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMpoBaHUE, CTaTUCTHYECKasi 00paboTKa IaHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pad6ora Ne 1. «Mcronbp3oBaHue pa3IMYHBIX METOAOB IMPU U3yYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXuBble cucteMbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHHs Onoaoruu. OTandme )KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OuocucTeM U HUX pazHooOpaszue. YPOBHM OpraHU3aldd OUOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHbI, TKAHEBBIM, OPraHU3MEHHBIN, MMOMYJISIMOHHO-BUIOBOW,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), ONOC(hEPHBI.

JlemoHcTpanuu:

Tabnuupl u cxembl: « OCHOBHBIC MPU3HAKU KU3HW», « YPOBHU OPTaHU3AIUU KUBON
IPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHYECKHM  COCTaB  KJIETKHM. XUMHUYECKHE DJIEMEHTBI:  MAKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMU BOABI 1 MUHEPAJIbHBIX BELIECTB B KieTKe. [loaaep:;kaHne 0CMOTHYECKOTO
OayaHca.

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnmble M 3aMEHHMBbIE AMUHOKHWCIOTBL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€IKOBOM MOJIeKynbl (NEpBUYHAS, BTOPUYHAS, TPETUYHAS W UYETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckune QpyHKIUU OCIKOB.

depMeHTHl — OuoJorudyeckue Katanusaropel. CtpoeHue ¢depMeHTa: aKTUBHBIN
HeHTp, cyocTpaTtHas cneuuguunocts. Kopepmentsl. Butamunbl. OTianuust GepMEeHTOB OT
HEOPraHMYECKHUX KaTalu3aToOpoB.

VYrneBoapl: MoHOcaxapuabl (TIIOK03a, pubo3a MW J1€30KCHMpu003a), Arcaxapuibl
(caxapo3a, J1JakT03a) U MoJIMcaxapuibl (Kpaxmal, IJIMKOreH, IeUI0i03a). buogoruueckue
(yHKIMU yTIEBOAOB.



Jlunuaer: Tpurnunepunbl, dhochonunuabl, crepounbl. ['uapodunbHo-TUIpOdOOHBIE
cBoiicTBa. buonoruueckue ¢pynkiun aunuaos. CpaBHEHHE YIIIEBOAOB, OCIKOB U JIUIHIOB
KAaK UCTOYHHUKOB 3HEPIUHU.

Hykneunossie kucinotsl: JJHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEHHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune m pynkiuun PHK. Bunsr PHK. ATO:
CTpO€HHUE U (QPYHKIIUH.

[utonorus — Hayka o kieTke. Kilerounas Teopust — mpuMep B3aUMOJICUCTBUS UIIEU U
($akTOB B HAYYHOM MO3HAHUH. METOIbI U3YUCHHSI KIETKH.

Knerka kak 1menoctHas »kuBas cuctema. OOIIMe MNPU3HAKK KIETOK: 3aMKHYTas
HapyxHass MemOpana, moiyiekynsl JJHK kak reHetmdeckuil ammapaT, cuUcTeMa CHHTE3a
oenka.

Tunel KIETOK: 3yKapuUOTHYECKas W MpokapuoTthyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTuyecko kieTku. Kierounas crenka Oaktepuil. CTpoeHHE >YKapUOTHYECKOU
kJeTki. OCHOBHBIE OTIUYHS PACTUTENHLHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAsg CTEHKa, IJIMKOKAJINKC, HX
¢ynkuuu. Ilnazmarnyeckas memOpaHa, e€ cBoiictBa M (pyHkuuu. lluTomnasma u eé
opraHouibl. OqHOoMeMOpanHble opranousl kiaetku: I1IC, anmapat I'oybKu, TU30COMBI.
[TonyaBTOHOMHBIE OpraHOWABI KJIETKU: MHUTOXOHIpHUH, IuacTuabl. lIpouncxoxaeHue
MUTOXOHApUA u miactuh. Bunael mmactun. HememOpaHHBIE OpPraHOWIbI  KJIETKU:
pUOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIU, PECHUYUKH, XTYTUKU. DyHKIMH OpraHouoB
KJIETKU. BKIItoueHus.

Anpo — perynsTopHblii 1HeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpets: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel: «PacripeniesieHue XHUMHUYECKUX DJIEMEHTOB B HEXHUBOU MPUPOIELY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIELY.

Tabmuubr u  cxembl: «llepuoguyeckas TabnMIa XUMHUYECKUX DBJIEMEHTOBY,
«CTpoeHue MoJeKysbl Bonb», «buocuHTe3 Oenka», «CTpoeHHEe MOJEKYJbl OelKay,
«Ctpoenue pepmentarn, «Hykneunosbie kucnotel. JIHK», «Ctpoenne monexkynsr ATDy,
«CTpoeHHE DYKapHMOTHYECKOM KIETKN», «CTpoeHHe KMUBOTHOM KIETKW», «CTpoeHue
pacTUTENIbHOW KIIETKW», «CTpOEHHE MPOKAPUOTUYECKON KIeTKn», «CTpoeHHe sapa
KIIETKW», «YTIEBOAbDY, «JIMnuasn».

O6opynoBaHue:  CBETOBOM  MHKPOCKOIN, OOOpyJAOBaHUE [JIsi  MPOBEACHUS
HaOMIOACHUHN, U3MEPEHUH, DKCIIEPUMEHTOB, MUKPOTIPETapaThl paCTUTEIbHBIX, KUBOTHBIX
1 OaKTepUATHHBIX KIIETOK.

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

Jlaboparopnas pabota Ne 1. «M3ydeHue KaTAIMTUYECKONW AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl)y.



JlabopatopHas padota Ne 2. «M3ydyeHue CTpoeHMs KJIETOK PACTEHHM, KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U uX OTHCAHUE.

Tema 4. /Ku3HenesATeJJbHOCTb KJIETKH.

OO6MeH BemiecTB, WM MeTab0IM3M. AcCUMUIANMSA (TUIACTUYECKUM OOMEH) u
JUCCUMUJIISIIUS  (SHEpPreTUYecKuii OOMEH) — JIB€ CTOPOHBI €IWHOT0 Ipollecca
Metabonu3ma. Poilb 3aKOHOB COXpaHEHUsI BEIIECTB M DHEPrud B [OHUMAaHUU
MeTaboJIn3Ma.

Tuner oOMeHa BemecTB: aBTOTpOGHBEI W TeTepoTpodHbI. Ponb ¢depmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dortocunte3. CBeroBas M TeMHOBas ¢a3bl (porocuHTe3a. Peaknuu QorocuHTesa.
OddextuBHOCTh (poTOCHMHTE3a. 3HaUeHHUE (HOTOCHHTE3a IS KU3HU Ha 3emuie. BrusHue
yCIIOBHM Cpeabl Ha (OTOCHMHTE3 M CHOCOOBI TIOBBIMICHUS €r0 MPOAYKTHBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYIolre OakTepuu. 3HaU€HUEe XEMOCHHTE3a JUIsl KU3HU
Ha 3emJIe.

DOHepreTuueckuii 0oOMEH B KIeTke. PaciieruieHue BeEIIeCTB, BBIJCICHUE U
AKKyMYJMpPOBAaHHE SHEPrUM B KJIETKE. IJTallbl SHEPreTHuYeckKoro oOMeHa. [nukonms.
bpoxenne u ero Bumapl. KHCIOpOAHOE OKUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanue. IHHEeKTUBHOCTh IHEPTrETUIECKOTO OOMEHA.

Peakiuu matpuunoro cunHte3a. ['enernueckass undopmarnusa u JJHK. Peanuzanus
reHEeTUYEeCKON HH(pOpMalUK B KieTke. [ eHeTnueckuil Kog 1 ero cBoicTa. TpaHCKpunus
— Marpuusblid cuHTe3 PHK. Tpancmsius — OuocuHTe3 Oenka. DTamnbl TPaHCISALUU.
Konuposanue amuHokuciot. Posb pubocom B OMocuHTE3€ OelKa.

Heknerounsie ¢opmbl xku3Hu — Bupycbl. Mctopusi otkpeitust Bupyco (. U.
NBanoBckuit). OCOOEHHOCTU CTPOCHUS U >KM3HEHHOTO IMKJIA BUPYCOB. baktepuodaru.
bone3nn pacrteHuii, JKUBOTHBIX M YEJIOBEKAa, BBI3bIBAEMBbIE BHpycaMHu. Bupyc
uMmyHoaepuiuta yenoBeka (BIY) — Bo3Oyautens CIIM/la. O6paTtHas TpaHCKpUIILIMS,
peBepTasa u unterpasa. [IpodunakTruka pacripocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konpsuos, /1. Y. Usanosckuit, K. A. Tumups3zes.

Tabmuiet u  cxembl: «Tunbl mnaTaHus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit  oomen», «Ximoporacty, «®ortocuHTe’y, «Ctpoenne JIHK»,
«Ctpoenue u (QyHKIIMOHMpOBaHWE TeHa», «CuHTe3 Oenka», «l eHeTHYecKuil KO,
«Bupyce», «bakrepuodarn», «Crtpoenne wu sxku3HeHHbIM 1ukn Bupyca CIIN/a,
0akrepuodara», «Pemnukanus JJHK.

O6GopynoBanue: Moaenu-anmaukaiun «Yasoenne JIHK u  tpanckpumnumsy,
«buocunTtes 6enkay, «CTpoeHHe KIETKU», MoJeib cTpykTyphl JTHK.

Tema S. PasMHOKeHHEe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiierounslii LMKII, WU KU3HEHHBIH MUK KieTku. MuTepdaza u mutos. IIponeccsi,
nporekatoue B uHTepdasze. Permnukaums — peakiuss marpuyHoro cunre3a JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIN HaOOp — KapuOTHUIl. JIMIUIOWIHBIA M TaruIONTHBIN



XpOMOCOMHBIE HaOOphl. Xpomatuibl. LlUTonormyeckue OCHOBBI pa3MHOXKEHUS U
WHJIUBUAYAJIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue knetkn — muto3. Crtaguu muto3a. IIpoiiecchl, MPOUCXOAIINE HA PAa3HBIX
CTaJusAX MUTO3a. BUONOTrNYEeCKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMBbI pa3MHOXKEHHSI OpPraHu3MOB: Oecrosioe W moJjioBoe. Buawsl OGecrnonioro
pa3MHOXXEHUA:  J€JI€HUE  HaJBOE, T[OYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BETETAaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHWE
OpPraHU3MOB, €0 3HAYEHUE JIJIS CEIECKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranuu meiio3a. [Ipouecchsl, MpoUCXOadIIUe Ha CTaauax Meio3a. [loBenenue
XpoMocoM B meno3e. Kpoccunrosep. buosiornueckunii CMBICT M 3HAYEHHE MEHO03a.

I'amerorenes — mpoiiecc 00pa30BaHMS MOJOBBIX KJIETOK Yy >KUBOTHBIX. [losoBbie
JKeJe3bl: CEeMEHHUKU W sUyHUKH. OOpa3oBaHUE U PA3BUTHUE TOJIOBBIX KJIETOK — TrameT
(cmepmaro3ou, SHIEKIETKA) — crepMaToreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHHS
SMUEKJIETOK U criepMaTto3onioB. Omnoaorsopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOPHOHATIBLHOE pa3BUTUE (IMOPHUOTEHE3).
Dtarbl SMOPUOHATIFHOTO Pa3BUTHS Y TTO3BOHOYHBIX KMBOTHBIX: JPOOJICHUE, TaCTPYJISALINS,
opraHorene3. IlocTamMOpuoHanbpHOE pa3BUTHE. THUIBI MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuit. OHTOreHE3 LBETKOBOI'O PACTEHHs: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JemoHcTpanuu:

Tabmuupr u  cxembl: «®Dopmbl  pa3MHOXKEHUST  OpPraHU3MOB»,  «JlBolHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHHUE DPACTEHUI,
«Jlenenune knetku Oaktepuity, «CTpoeHUE MOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBDY,
«Knerounsi muki», «Pemmukanusa JJHK», «Murtos3», «Meio3», «lIpsimoe u Hempsamoe
pazButue», «l'aMeroreHe3 y MIICKONUTAIOIINX U YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CrniepMaTo30u bl
MJIEKOIIUTAIOLIEro», «SHleKneTka MiIeKonuTaromero», «Kapuoknues B KiieTkax Kopelika
JIyKa», MarHuTHas Mojenb-anmukanusa «Jlenenne knerkmw», mozenb JHK, monenb
MeTadazHOM XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota No 3. «HaOmromeHne MuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnasi padota Ne 4. «/3ydyeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTUkd. McTtopusi pa3BUTHSL T€HETHKHU. POJIb IIUTONOTHH H
AMOPHOJIOTUN B CTAaHOBJICHWHM TE€HETWKH. BKIaq pocCHiCKUX M 3apyOeKHBIX YUYEHBIX B



pa3BUTHE TE€HETUKU. MeToabpl TeHEeTUKU (THOPUIOJOTUYECKHUM, HHUTOr€HEeTHYECKU,
MOJIEKYJISIpHO-TeHeTH4eCKUil). (OCHOBHBIE TI'E€HETHYECKHME TOHATUS. ['eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUMU.

3aKOHOMEpPHOCTM HACIIEIOBAHUSl TPU3HAKOB, YycTaHOBJeHHble [. MeHueneMm.
MonorubpuaHoe ckpemuBaHue. 3aKOH €IMHO-00pa3us TMOpPUIOB MEPBOIO MOKOJICHHUS.
[IpaBuiio 1OMUHHpPOBAaHUS. 3aKOH pACIIECIUICHUS] MPU3HAKOB. ['MIIOTE3a YHMCTOTHI raMmer.
ITonHOE M HEMONHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBUCUMOIO HACJIEJIOBAHMS MPU3HAKOB.
[{urorenernueckue  OCHOBBI ~ JAUTHOPUAHOTO  CKpeHIMBaHUA.  AHalIM3upyrolee
ckpemBanue. Mcnonb30BaHWE AHANM3UPYIOLIETO CKPELIMBAHUSA Il  ONPEACIICHUS
TeHOTHUIIa 0COOU.

CuernieHHOe HaclienoBaHue mnpusHakoB. Pabora T. Moprana mno CHEMIEHHOMY
HAaCJIEIOBAHNIO T'€HOB. HapylieHue ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpoOMOCOMHAasI TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTHhl.

I'enetnka mnoma. XpoOMOCOMHOE ONpPEACIICHUE Toya. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE U TeTeporaMeTHbIe OpraHn3Mbl. HacimemoBanue npu3HaAKoB,
CLEIICHHBIX C TIOJIOM.

N3menunBOCTh. BUIBI M3MEHUYNBOCTU: HEHACJEACTBEHHAs] U HaCeICTBEHHas1. Pomp
Cpelbl B HEHACJCACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
U3MEHUYMBOCTU. BapuallnoHHBIN sl U BapualroHHas KpuBasd. Hopma peakuun npursHaka.
KonnyecTBeHHBIE W KayeCTBEHHbIE NPU3HAKM M WX HopMa peakuun. CBoMCTBa
MOJU(PUKAIIMOHHOM U3MEHUUBOCTH.

HacnenactBennas, WM  TEHOTUIIMYECKas, W3MEHUYMUBOCTh. KoMOMHaTHBHas
U3MEHUYMUBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHON W3MEHYHBOCTH.
MyrtanonHasi u3MeHYMBOCTh. Kraccudukauuss MyTaluil: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W nOpuuMHBl MyTanuid. MyrtareHHele  (akTophl.  3aKOH
TOMOJIOTHYECKHX PSIOB B HAcCJIeACTBEHHOM n3MeHunBocTy H. . BaBunosga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHKU YEJIOBEKA:
TreHEAJIOTUYECKUM, OJIM3HELOBBINA, ITUTOTCHETUYECKUM, OMOXMMUYECKUHN, MOJICKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE OINPEEICHUE TEHOTHUIIA: ITOJHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUNIMPOBaHUE, B TOM uucie ¢ nomowplo [II[P-ananusza. HacnencrseHnHsie
3a00JI€BaHUsI  4YEJIOBEKa: IreHHble  Oojie3HH, O0OJE3HM ¢  HACJIEeJACTBECHHOM
PEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OoJie3Hn. CoMmaTHuecKue W TEeHEepaTHUBHbBIC
MyTtauuu. CTBOJIOBBIE KJIETKU. [IpuHITMIIBI 340pOBOTO 00pas3a >KU3HU, JAUATHOCTUKH,
npopUIaKTUKA U JIEYEHUS  TEeHEeTUYeCKHX  Oosie3Hed.  MeauKo-TeHeTH4eCcKoe
KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAUIMHCKON T€HETUKU B MPEJOTBPAIICHUU U JICYECHUU
TeHETHYECKUX 3a00JIEBaHUI YEJIOBEKA.

JdeMoHcTpanuu:

IToptpets: I'. Mennenb, T. Mopran, I'. ne ®pusz, C. C. YerBepuko, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.



Tabmuupl U cxeMbl: «MOHOTMOpUIHOE CKpEUIMBAHWE M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH pacCUICIUIEHHS U €ro LHUTOIE€HETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramet», «JlurmbpumHoe ckpenuBanue», «lluTomornueckue OCHOBBI AUTHOPHUIHOTO
CKpeluBaHus», «Meno3», «B3auMoaeincTBUe ajuielIbHbIX T€HOBY, «['eHeTnueckue KapThl
pacTEHMI1, )KUBOTHBIX U YEJIOBEKa», «I'€HeTHKA 101a», «3aKOHOMEPHOCTH HACJEeA0BaHUs,
CUEIJIEHHOTO C MOJIOM», «KapHOTHIIBI Ye0BEKa U KUBOTHBIX», « BUIbI N3MEHUYMBOCTIY,
«MoauduxanmmonHas HW3MEHUMBOCTh», «HacnmemoBanme pesyc-dakropa», «leHeTnka
rpynn KpoBu», «MyTallnOHHAs: ©3MEHYUBOCTDY.

O6opynoBanue: MOJENU-aNTINKALIUT «MoHorubpuaHoe CKpEILIMBAHUE,
«Henonnoe nomuHMpoBaHuey», «JIurnbpunHoe ckpemmrBanue», «llepekpéct xpoMocomy»,
MHUKpPOCKOIT M MHUKpormpenapar «J/[po3odwmra» (HOpma, MyTaruu ¢GOPMBI KPBUIBEB H
OKpacku Tena), repoapuii «I'opox moceBHOIY.

JlaGopaTopHble M IpaKTUYECKUE padoThI:

JlabopatopHass pabdota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax».

Jlaboparopnass pabora Ne 6. «3yueHne MoOIUPUKAIIMOHHON HM3MEHUUBOCTH,
MOCTPOCHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBO».

Jlabopatopnass padora No 7. «AHanmu3 MyTtanuid y Apo30o(duibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[Tpaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa W MPOLECC. 3apOKIACHUE CEIEKIUU U TIOMECTUKALMS. Y YEHUe
H. . BaBuioBa 0 1EHTpax MPOUCXOXKIECHUS U MHOTO00pa3usi KyJbTYPHBIX PACTCHHIA.
L{eHTpbl MPOUCXOKAEHHUS TIOMAIIHUX KUBOTHBIX. COpT, HOpoAa, ITAMM.

CoBpeMeHHbIE METOJbl CeJeKUUU. MaccoBblii W HMHIMBHUAYalIbHBIM OTOOPHI B
CEJEKIIMU PpPACTEHUHM W KUBOTHBIX. OlleHKa JKCTephepa. bIM3KOPOJICTBEHHOE
ckpeniuBanue — UHOpuAMHT. Yucras auHus. CKpeluBaHWe YUCTHIX JUHMMA. ['ereposuc,
win rtubpunHas cuia. HepoacTBeHHoe ckpemmBaHue — ayroOpuaunr. OTtmanéHHas
rubpuauzamus u e€ ycrnexu. VCKyCcCTBEHHBIM MyTareHe3 U TMOJYyYEHHE IOJHUILIOUIOB.
JloCcTH)KEHUS CENEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOJCTBA. |'€HHAs] MHXKEHEpHs. DTalbl CO3aHUS
pexkoMmOunanTHo# JIHK u Tpancrennsix opranu3moB. Kierounas nnxenepus. Kinerounbie
KYJIbTYPBI. MukpoKIOHaIBbHOE pa3sMHOXXEHUE pPacTeHUM. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIM(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. W. BaBuinos, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. lBanHoB.

Tabmuubr u cxembl: kKapTa «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3Hs KyJIbTYPHBIX
pactenmit», «llopompl nOMamHUX JKUBOTHBIX», «CoOpTa KYJBTYPHBIX pAaCTCHUI»,
«Otnanénnas rubpuauzamus», «Padotel akagemuka M. @. MBanoBay, «llonumionausy,
«O0bekThl  OuoTexHonorum»,  «Kierounwsle  KymbTypel W KJIOHHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 IEPEHOC TEHOB, XPOMOCOMY.



O6opynoBanue: MyJSDKMA IUIOJIOB U KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX
COpTOB pacTenwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOAbI M JOCTHKEHUS CEJIEKIIUM PAaCTEHUW U JKUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIM y4acTOK, B
TETUIMYHOE X035HCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOMOHHON TEOPHUH. DBOJIOLMOHHAS TEOPUS U €€
MEeCTO B Ouosioruu. BiusiHue HBOJIIOIIMOHHONW TEOPUHU Ha Pa3BUTHE OMOJIOTMM U APYTHUX
HayK.

CuaerenbcrBa 3Bomonnd. [laneoHTonornyeckue: nociaea0BaTeIbHOCTh NOSBICHUS
BHUJIOB B IMAJICOHTOJOTMYECKON JIETONMUCH, Nepexoanbie (opmbl. buoreorpadpuyeckue:
CXOJICTBO U pazinuue ¢payH u QJop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE:  CXOJICTBA M pa3juuusi AMOPHUOHOB  Pa3HBIX  BUJIOB
MTO3BOHOYHBIX. CpaBHUTETBLHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, aHaJIOTUYHbIC,
pYIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE:  CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa00IMYECKHUX MTyTEl Y BCEX OPraHU3MOB.

OpomonuonHas Teopust Y. J[apBunHa. [Ipeanocbuiku BO3HUKHOBEHHS JAapBUHH3MA.
JIBWKyIMe CUJTBI 3BOJIONMU BUAOB 1O JlapBuHY (M30BITOUHOE pPa3MHOKEHHE MpU
OrPaHUYEHHOCTU PECYPCOB, HEOMpeaeIEHHAs U3MEHUYUBOCTh, 00pb0a 3a CyHIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIuu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuibl (haKTOphl) HBOJIIOIMU BUIOB B Mpupoie. MyTalMoOHHbBIN TpoIiecc
Y KOMOMHATHBHAs U3MEHUYMBOCTh. [lomymnsaiimonHbie BOHBI U Jpeld reHoB. M3omsauus u
MUTpaLsl.

EctecTBenHbIit 0TOOp — HampaBstonuil pakTop 3BOOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh  OPraHU3MOB  KaK  pe3ynbTar  3Boionuu.  [lpumepsl
MPUCIIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALMH.

Bun u BunooOpazoBanue. Kpurepun Buaa. OcHOBHBIE (OpMBI BHI000pPA30BAHMS:
reorpauyeckoe, 3K0JI0rHuecKoe.

Makpo3BoJIrOIHS. ®opmbl ABOJIIOLINH: dbuneTnaeckas, JIMBEpPreHTHAs,
KOHBEpIreHTHasi, napasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxkneHne OT HeCNEeUHAIM3UPOBAHHBIX MpeAakoB. lIporpeccupyromnias
crienraIn3anvs. ATanTUBHAS padaLus.

JlemoHcTpanuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. Cesep1ios.



Tabmuupl 1 cxeMmbl: «Pa3BuTHE OpraHMyeckoro mupa Ha 3emie», «3apoAblliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIECTBOBaHHEY,
«EctectBennsbIii 0T60p», «MHOTOOOpa3ne COpPTOB pacTeHui», «MHoroodpasue mopon
KUBOTHBIX», «llomymsiuum», «MyTallMOHHAas  U3MEHYMBOCTBY, «ApOMOp(dO3bI»,
«Mnunoananrtamuuy, «OOmas aerenepanus», «JBuxyiiue cuibl 3Boonnn», «Kapra-
cxema wMmapmpytra nyremectBus Y. JlapBuna», «bopbba 3a cCyllecTBOBaHHEY,
«IIpucnocobieHHOCTH OpraHUu3MOBY, «['eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJOTMYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3jIM4YHBIMA TUIIAMH OKpPACKH, HAOOp
IUIOJIOB U CeMsiH, KoJuleKuus «l[Ipumepsl 3alllUTHBIX MPUCTIOCOOIEHUN Y SKMUBOTHBIXY,
MoJienb «OCHOBHBIE HAlPaBJIEHUS 3BOJIONNNY, 00bEMHAsA MOJEnb « CTPOCHUE TOJIOBHOTO
MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KouieKius «PopMbl COXPaHHOCTH HCKOIMAEMBIX
KUBOTHBIX M pacTeHHi», Mozenb anmumkanus «llepekpéct XpoMocom», BIIaKHbBIE
npenaparbl  «Pa3BUTHE  HAacekoMoro», «Pa3BUTHE  JIATYLIKW», MHUKpoIpenapar
«po3oduna» (Hopma, MyTau (GOpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JIaGoparopHas padota Ne 1. «CpaBHeHuUE BUAOB 10 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne 2. «OmnucaHue NPUCHIOCOOJEHHOCTH OpraHu3ma U eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHble MpPEACTABICHUS O 3apOXKICHMM JKU3HU. HayuHble ruUnoress
BO3HUKHOBEHUS KM3HU Ha 3emJjie: abMoreHe3 M MaHcrnepMusi. XUMUYEcKas SBOJIOLMSL.
AOHNOreHHbI CUHTE3 OPraHMYECKUX BEILIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAILHOE
MOATBEP)KAECHUE XUMUYECKOM 3BoMoIMU. HavanbHble 3Tanbl OMONIOTrHYECKON 3BOJTIOLIMH.
I'unoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE
MpoTOKJIETKH. [lepBbie KiIeTKH U X 3BOMOIUA. DOpMUPOBAHHE OCHOBHBIX T'PYII )KHBBIX
OpraHU3MOB.

Pazgutne xu3Hum Ha 3emiye mo spaM u nepuonaMm. Karapxel. Apxeickas Hu
npoTepo3oiickast »pbl. [laneo3oiickas spa U €€ mepuoibl: KEMOPUNUCKUN, OPIOBUKCKHUH,
CUJIypUMCKHN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3o1ickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOI€HOBBIM, AHTPONIOT€HOBBIN.

XapakTepucTuKa KIMMara M TeOJIOTMYECKUX IpoueccoB. (OCHOBHBIE ATambl
ABOJIIOLIMU PACTUTEIBHOTO U JKMBOTHOTO MHUpa. ApoMOp(o3bl Y paCTEHUM U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue HdBoiatound. (OCHOBHbBIE
CUCTEMATUYECKHE IPYIIIbI OPTaHU3MOB.

DOBOJIOLMS 4YeNOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuUTHe NpelncTaBleHUNd O
IPOUCXOXKJEHUN 4YelloBeka. Meroabl u3ydeHusi aHTpornoreHe3a. CXOJCTBa U pa3idyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YETOBEKA.



JBrxkymue cuibl (paktopsl) aHTpornoreHe3a. HacnmeiacTBeHHas WM3MEHUMBOCTH U
ecTecTBeHHbI 0TOOp. OOuIeCTBEeHHBI 00pa3 KU3HM, W3TOTOBJICHHE OPYIUl Tpyaa,
MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH SBOJIOIUU YEJIOBEKA: ABCTPAIONHUTEKH, YeloBeK
yMenbi, YenoBek npsMoxoasuinai, YenoBek HeaHAepTalbCKUM, YUeEIOBEK pa3yMHBINU.
Haxonku #ckomaemMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUsS, OOJACTh PaCIpPOCTPaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

Yenoseueckne pacel. OCHOBHBIE OOJNBIIME pachkl: €BpONeOuHas (eBpasuiickasi),
HErpo-aBCTpaJIONAHas (PKBAaTOpUalibHAsA), MOHIOJIOUAHAS (a3MaTCKO-aMEpHUKaHCKas).
UepTbl NOPHUCHOCOOJICHHOCTH TMPEACTABUTENICH UYEJIOBEYECKUX pac K  YCIOBUAM
cyuectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Musep, I'. FOpu, Y. [lapBuH.

Tabmuubr u  cxembl: «Bo3HukHoBeHue CosiHeUHOM cucTeMbl»y, «Pa3Butue
OpraHu4eCKOTO MUpay, «PacrurenbHas KJIETKaY, «KuBoTHas KIJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YEJIOBEKA M YEJIOBEKOOOPA3HBIX O0E3bSHY,
«OCHOBHBIE M€CTa NAJCOHTOJOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOIO YEIIOBEKa,
«/peBHelimme mogu», «lpeBHue sroaw», «llepBele  COBpEMEHHBIE  JIFOAW,
«YenoBeuecKkue pacb.

O6opynoBanue: myispku «lIpoucxoxkaenue dyenoBeka» (OIOCTBI aBCTPaJONMUTEKA,
MUTEKAHTPONa, HEaHJEPTaJIblla, KPOMAHBbOHIIA), CIIETIKM WM HU300paKEHUs KaMEHHBIX
opyauii NEPBOOBITHOTO qeJIoBeKa (KaMHHU-YOMIIEpPHI, pyOuna, ckpeOna),
reoXpoHOJoTHYecKasi Tabmuua, Kosiekuus «POpMbl  COXPaHHOCTH  HCKONAeMbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lM3yueHue HCKOMAEMbIX OCTATKOB pACTCHUN W
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcusi «IBOJNIONKS OPTaHUYECKOro MuUpa Ha 3emiie» (B €CTeCTBEHHO-HAyYHBIN
WJIM KpaeBeqUYEeCKU My3eil).

Tema 3. OpranusMbl 4 OKpy:KaIIas cpeaa.

OKoJIOTHsSI Kak HaykKa. 3aJayd W pasdesibl 3KOJOTMH. MeETonbl 3KOJOTHMYECKHX
UCCJIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckre  ¢akropsl.  Knaccudukanus ~— skojgormyeckux — (haKTOpOB:
abnoTnueckne, OMOTUYECKUE U aHTpOINOreHHbIe. JleficTBrUe dKoJornyeckux (hakTopoB Ha
OpraHU3MBl.

AbGuoTtnueckue (HaKTOpbl: CBET, TeMIeparypa, BIAXHOCTb. doroneproausm.
[IpucnocoGnenusi opraHu3MOB K JEHCTBUIO abuoTHyeckux (akTopoB. buoiormyeckue
PUTMBL.



buotnueckue dakrtopel. Buabl OHMOTHYECKHX B3aMMOJACHCTBUI: KOHKYPEHIIUS,
XHUIIHUYEeCTBO, cuMOMO3 u ero ¢opmbl. [lapazutusm, Kkoomepaiusi, MyTyajau3M,
KOMMEHCAIIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpAIU3M. 3HAUCHUE
OMOTUYECKUX B3aUMOJICHCTBUN NIl CYIIECTBOBAHUS OPraHU3MOB B  MPUPOJIHBIX
COo00I1IeCTBAX.

DKOJIOTUYECKUE XapPaKTEPUCTUKU MNOMyIsiuur. OCHOBHBIE MOKA3aTENHU IMOMYJISIIUU:
YUCJIIEHHOCTbh, IUIOTHOCTh, POKIA€MOCTh, CMEPTHOCTb, MPHUPOCT, MUrpauusd. JluHamuka
YUCJIICHHOCTHY NOMYJISIUU U €€ PeryJIsaiusl.

JdeMoHcTpanuu:

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

Tabmuupr m cxembl: Kapta «llpupogneie 30HBI 3emim», «Cpenbl OOUTaHUS
opranuzmoBy, «doronepuoauzmy», «llonynsuumny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
nonyJsun HPy30puu-Tyhenpkny, «lluimespie menm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGoparopHas padota Ne 3. «Mopdosornyeckue 0COOEHHOCTH pacTEHUI U3 pa3HbIX
MECT OOUTaHUS.

JlabopatopHass pabora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora No 2. «[loacuér MIOTHOCTU MOMYJSIIIUN Pa3HBIX BUJIOB

pacTEHUI».
Tema 4. CooO1miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.
CooOmectBo  opraHu3smoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHJIOBasd,

pocTpaHCTBEHHas, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DkoJyiornueckue cuctembl (3xkocuctembl). [loHsTre 00 3KocucTeMe U OUOTEOIEHO3E.
DYHKITMOHAIBHBIC KOMIIOHEHTBI AKOCHUCTEMBI: TMPOMYIEHThI, KOHCYMEHTHI, PEIYICHTHI.
KpyroBopot BemecTB 1 MOTOK 3HEPruu B d3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucTeMbl. [lumeBbie e u cetn. OCHOBHBIC TIOKA3aTeNM 3KOCHCTEMBI: OMoMacca,
POIYKIHS. DKOJIOTHUECKUE TUPAMUIbL: POAYKIINH, YACIEHHOCTH, OnomMacchl. CBolicTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsilius, pa3BuTue. CyKIeccusl.

[IpuponHble 3KOCUCTEMBI. DKOCHCTEMBI O3EP M PEK. DKOCHCTEMA XBOWHOIO WIIH
IITUPOKOJUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATpPOIKOCUCTEMBI. Yp0603KOCUCTEMBL.
buonornyeckoe u X03sIMICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopaznoobpazue kak  Qakrtop  ycrtoitumBocTH  dKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B. W. Bepnajackoro o 6uocdepe. I'panulibl, cocTaB U CTpyKTypa 6uochepsl.
Xupoe BemectBo u ero pyHkuu. OcodeHHOCTH OMOChephl Kak TII00aTbHON YKOCUCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoThI BemecTB M1 OMOTCOXUMHUYECKHUE IUKIIBI JIEMEHTOB (yriepoja, a3oTa).
3oHaNBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopeyectBo B Omochepe 3emum. AHTPONOTEHHBIE H3MEHEHHS B Oumocdepe.
I'moGanpHbIE PKOJIOTHYECKUE TTPOOIICMBL.



CocyiiecTBoBaHue NpUPOAbl U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yctounBocTH Omoceprl. OCHOBA palMOHANBHOTO YIPABICHUS MPUPOIHBIMU
pecypcamMu U UX UCTONIb30BaHue. JlOCTHKEHNsT OMOJIOTHH U OXpaHa MPUPO/IbL.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupr u cxembl: «llumessie 1enu», «buOLEHO3: cOCTaB U  CTPYKTypay,
«IIpupoansie coobmecTBay, «llenu nutanus», «xogorndeckas nupamuaa», «buochepa
U YEJIOBEK», «DKOCHCTEMA WIMPOKOJIUCTBEHHOIO JIECa», «DKOCUCTEMA XBOMHOIO Jiecay,
«buoneno3 Bomoémay, «ArpoueHo3», «lIpuMepHbIe AHTPOIOTEHHBIE BO3ACUCTBUS Ha
npupoy», «BakHelIle NCTOYHUKH 3arpsA3HEHHS BO3AyXa U IPYHTOBBIX Boa», «IlouBa —
BaXKHEIIas cocTaBisomas ouocdeprn», «DakTtopsl Aerpananuu nouBy», «llapHUKOBBIN
sbdexr», «DPakTopbl PagHMOAKTUBHOTO 3arpsi3HEHUs Ouocdepb», «OOmas CcTpykTypa
ouocdeps», «Pacnpoctpanenue xu3Hu B Omochepey, «O30HOBBINA IKpaH OHOChHEpH»,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azota B IpUpoOAe».

O6opynoBanue:  Mopenb-anmuivkauus  «TunuuHele  OMOLIEHO3b»,  TepOapuit
«PactutenbHble cooOlecTBay, KoJulekuuu «buoineHo3», «Bpenutenu BaKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUIEKUMU PAaCTEHUHW U >KUBOTHBIX,
NpUHAJIEKAINIME K Pa3HbIM HKOJOTMYECKUM rpynnamM oaHoro Buiaa, KpacHas kHura
Poccuiickoii @enepanyu, U300pakeHUs] OXPAHIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBiIuMBarOTCA TPEOOBaHUSI K pe3yJibTaTaM OCBOCHUS
OoOydJarolMMUCS ~ TPOrpaMM  CpeAHEero  o0miero  oOpa3oBaHUs:  JTUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType TUUHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeameTa «bHoJIorus» BbIJICICHbI
CICAYIOIINE COCTABJISAIONIME: OCO3HaHHWE OOYYaIOMMMUCS POCCUHCKONW TpakIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOTIIPEAEIEHHUIO,
HaJU4re MOTHBAIIMK K OOy4YEHHWIO OMOJIOTHH, IICJIICHANPABICHHOE PA3BUTHE BHYTPECHHHX
yOeKIAECHUN JTUYHOCTH HA OCHOBE KIIIOUEBBIX I[EHHOCTEW W HCTOPUYECKHUX Tpagullui
pa3BUTHSI OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYarolUXCs
PYKOBOJICTBOBAaTbCSI B CBOEH JIESITEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH,
MPUCYIIUMU  CHUCTEME OHOJIOTHYECKOr0 Oo0pa3oBaHUs, HaIW4YUE SKOJOTHYECKOIo
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3yibTaThl OCBOCHUA TMpeamera «buonorus» npocturarorcss B
€MHCTBE Y4eOHON M BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMHU
POCCHUMCKMMU  COLIMOKYJIBTYPHBIMHM, HMCTOPUYECKUMM M  JTYXOBHO-HPABCTBEHHBIMU
LICHHOCTSIMU, TPUHITBIMU B OOIIECTBE TMpaBUJIaMU M HOpPMaMHu TIOBEJCHUS U
CITIOCOOCTBYIOT MPOIECCaM CAMOMO3HAHUSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW MO3UIIUM JIMYHOCTH, MATPUOTHU3MA, YBAKECHHS K 3aKOHY M MPaBOIOPSJIKY,
YeJIOBEKY TPYJa M CTapllieMy IOKOJICHHIO, B3aUMHOTO YBaXKECHUS, OEPEKHOTO OTHOIICHUS
K KyJIbTYPHOMY HACIEOUIO M TPAAUIMSAM MHOTOHAIMOHAIBHOTO Haponxa Poccuiickon
denepanyu, IPUPOAE U OKPYKAIOIIEH Cpeae.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMs Y4ueOHOro mnpeaMera «buosorus» mTOMKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalIIMXCA  PYKOBOACTBOBATHCS
chopMHUpPOBAHHOW BHYTPECHHEH MO3HUITUEH TUIHOCTH, CHCTEMOM IIEHHOCTHBIX OpUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTIM
POCCUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACATEILHOCTH B
MPOIECCE peaIM3allMi OCHOBHBIX HAIIPABJICHWM BOCHUTATEIBHON NESATEIbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaIaHCKOro BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKOM TMO3UIMU OOYy4YarOIIErocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, yBa)XEHHWE 3aKOHA U
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JEATEIBHOCTH TIPU CO3JaHUU Y4YEOHBIX
MIPOCKTOB, PEIICHUH Yy4Y€OHBIX M TO3HABATEIbHBIX 3a/]a4, BHIOJHEHUU OUOJOTUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTh OMPEAENSITh COOCTBEHHYIO MO3MIMI0 MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YyUYWUTHIBAaTh B CBOUX JICUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIE C pa3sHbIMU YOEKIECHUAMH, KYJIbTYPHBIMU IIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS yUEOHBIX,
MO3HABATEJbHBIX U HUCCIEI0BATEIbCKUX 33J]]a4, YBAXKUTEIBHOTO OTHONIEHUS K MHEHHIO
OTITMIOHEHTOB TIPH OOCYKICHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTbh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKOH HWISHTUYHOCTH, MaTPUOTH3MA,
YBOKEHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoil, ropaoctu 3a
CBOM Kpai, cBOO PoauHy, CBOHM S3BIK W KYJIbTYpy, HIPOIUIOE U HACTOSAIIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIECIWI0 M TaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUICKMX YYEHBIX B CTAaHOBJICHHUE W Pa3BUTHUE
OMoNOTHH, TTOHMMAaHUSl 3HAYEHUs OMOJIOTMM B TO3HAHUM 3aKOHOB NPHUPOJBI, B >KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

uaeiiHas yOeXKJIEHHOCTh, TOTOBHOCTh K CHyXKeHHMIO U 3amure OteuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYyallUl0 U NPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJUTENSIM, CO3JaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 IIPUHSATUSA LEHHOCTEM CEMEWHOM >KU3HU B COOTBETCTBUM C TPAAULUAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUSA JKUBOUW IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISATH
KaueCcTBa TBOPUYECKON JTUYHOCTH;

5) ¢usuuyeckoro BocnUTAHUSA, (OPMHUPOBAHUSA KYJILTYPbl 3A0POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

MOHUMAHHE M peaau3aius 370pOBOro M 0Oe3omacHoro obpasza >XKU3HU (3I0POBOE
NUTaHWe, COOJIIOJCHUE TUTUEHUYECKUX TPaBWI M HOPM, COAJaHCUPOBAHHBIA PEKUM
3aHATHI W OTIbIXA, PETyJspHas (Pu3ndeckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U TICUXHYECKOMY 3/I0POBBIO;



NOHUMAaHUE IIEHHOCTH MPaBUJ UHIAMBUIYAIBHOIO W KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIO/ICH;

OCO3HaHWE TIOCIEACTBUH U HENPUATUS BPEIHBIX MPHUBBIYEK (ymoTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

TOTOBHOCTh K AaKTUBHOW JICSTENBHOCTH TEXHOJIOTMYECKOM M  COLMAIbHOU
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHHUIMHPOBATh, IUIAHUPOBAaTH M  CAMOCTOSITEIBHO
BBITIOJIHATD TAKYIO JI€ATEIIbHOCTD;

UHTEpPEC K pa3jIudHbIM cdepam MpoPecCHOHANbHONW JESITENIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccnn W peann30BBIBATH COOCTBEHHBIC
’KU3HEHHBIC TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUU
BCEH KM3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LIEIEeCO00pa3HOe OTHOUIEHUE K MPUPOJE KaK MCTOYHHMKY >KU3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS,

NOBBIIIEHUE  YPOBHSI  DKOJIOTMYECKOM  KyJIbTyphl:  IPUOOpETEHUE  OIbITa
IUIAHUPOBAHUS TMOCTYIKOB M OLEHKUM MX BO3MOXKHBIX IMOCIEACTBUM Ui OKpYXKaroueu
Cpebl;

OCO3HaHME r100aJbHOT0 XapaKTepa SKOJOTHYECKUX POOJIEM U IMMyTEH UX PELICHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMble MPU U3YYEHUH OHOJOTMU 3HAHUS U
YMEHUSI IPU PELIEHUH MpPOOJIEM, CBS3aHHBIX C PAallMOHAIBHBIM IMPHUPOIONOIB30BAHUEM
(coburoieHue npaBuil MOBEACHUS B MPUPOJIE, HAIPABIECHHBIX HA COXPAaHEHUE PAaBHOBECHUS
B DKOCHCTEMax, OXpaHy BUJ0OB, SKOCUCTEM, OHoCchephl);

aKTUBHOE HETIPUATHE EHCTBUIN, MPUHOCALINX BpE OKPYKAIOIIEH MPUPOTHON Cpee,
yMEHUE IPOTHO3UPOBATh HEeOJIaronpusTHbIE AKOJIOTUYECKUE MOCJIEJICTBHUS
MPEANPUHUMAECMBIX IEUCTBUN U MIPEIOTBPAIATh UX;

HaJINYUE Pa3BUTOTO 3KOJOTUYECKOTO MBIIIJICHUS, SKOJIOIMUECKON KYJIbTYphl, ONbITa
JESTEIbHOCTH JKOJIOTUYECKOW HANpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMANLHOM MPAKTHUKE, TOTOBHOCTH K YJacTHIO B
NPAaKTHYECKOH eATeIbHOCTH KOJOTHYECKON HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd H OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHHE SI3BIKOBOM M UYWTATENbCKOM KyJIbTYpbl KaK CpeICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJBMH U TIO3HAHUS MUDA,

NOHUMaHUE crietuuPUKr OMOJOTHHU KaK HAyKH, OCO3HAHUS €€ posid B POpMUPOBAHUU
pPalMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU LEJOCTHOIO TMpEACTaBiIeHUs 00
OKpY’)KalollleM MHUpe KakK O €IMHCTBE MPUPOJIbI, YeJOBeKa M OO0IIecTBa, B IMO3HAHUU



OPUPOJHBIX 3aKOHOMEPHOCTEH M  pelIeHHH MpoOJeM COXpaHEHHS IPHPOIHOTO
paBHOBECHSI,

yOSXKIAEHHOCT, B 3HAYMMOCTH OWOJIOTMH JUJII COBPEMEHHOW IIMBHIIM3AIINM:
oOecrieyeHHss HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHHE IEPCIIEKTUBHBIX
OMOTEXHOJIOTHA, CIOCOOHBIX pPEIIaTh PECYPCHBIC MPOOJIEMBI PAa3BUTHS YEIOBEUCCTBA,
MIOMCKA MyTeH BBIX0/Ia U3 TNI00ATBHBIX IKOJOTHYCCKUX MPOOJIeM 1 00eCIIeUCHH S mepexoa
K YCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIIOJIb30BAHHIO TPUPOTHBIX PECYpCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYCHHUU OMOJIOTMYCCKUX 3HAHUKM B IIEJIAX ITOBBIIICHUS
o0IIel KyJIbTYypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH
(YHKITMOHAIBLHON TPAMOTHOCTH 00YJarOIIUXCsl, POPMUPYEMOM TTPH H3YICHUH OHUOJIOTHH;

MMOHMMAaHHE CYITHOCTH METOOB ITO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaX,
CIIOCOOHOCTH WCIIOJIB30BaTh IMOJIy9YacMble 3HAHUS JUIS aHAW3a W OOBSCHEHUS SBICHUM
OKPY>KaloIIero MUpa U MPOMCXOAAIINX B HEM H3MEHEHUH, YMEHHE JIejaTh 000CHOBAHHBIC
3aKJIFOYCHUS HAa OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IICJIBIO IOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO HCIIOJIh30BaTh OMOJIOTMUSCKHUE 3HAHMS JIJIS PEIICHUS
IpO0JIEM B pealIbHBIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HAaHUEC IICHHOCTH HAYYHOM JCATCIBHOCTH, TOTOBHOCTH OCYIICCTBIISATH
IIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHIUBUIYAIbHO U B TPYIIIIC;

TOTOBHOCTB M CITOCOOHOCTBH K HEMPEPHIBHOMY O00Pa30BaHHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHHA 1O OWOJIOTMM B COOTBETCTBUHU C JKU3HCHHBIMU
OTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl OCBOCHHsSI ydeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HauMMble  JJIi  (OpPMUpOBaHUS  MHUPOBO33PEHUA  OOy4YarOIIMXCA
MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIIEHAYYHbIE TOHATHS, OTpPa’Karollue
LIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa U crienu(UKy METOJI0B TIO3HAHMS, UCIIOJIb3YEMBbIX B
€CTECTBEHHbIX HayKaX (BELIECTBO, SHEPIUs, SBJICHUE, MTPOLIECC, CUCTEMA, HAYUYHbIN (PakT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBaHUE, HAOJIIOICHHE,
U3MEPEHHE, OKCIIEPUMEHT M  JIpYyruX), yHHUBEpPCAJIbHbIE Yy4yeOHbIE  ACHCTBUSA

(TTo3HaBaTENbHBIC, KOMMYHUKATHBHBIC, PETYJIATUBHEIE), o0ecreYnBaroIIne
dopmupoBaHre  (QYHKIMOHAIBHOH TPaMOTHOCTH W  COIMAIBHOH  KOMITCTCHITUH
oOydJaroruxcs, CIIOCOOHOCTh 0o0y4JaroImxcst WCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUSI U YHUBEPCAJIbHBIC YUECOHBIC CHUCTBUS
B MIO3HABATEJIbHOW U COLMATIBHOU ITPAKTUKE.

MeramnpeaMeTHble  Pe3yJbTaThl  OCBOCHHSI  MPOTPAMMBI  CPEIHEro  oOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€CTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:



CaMOCTOSTENIbHO (POPMYJIUPOBATH M aKTyaJM3UPOBATh MpOoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAn3a,
CUHTE3a, CpaBHEHMsI, Kiaccuukaiuu, o000IIeH ), paCKPbIBATh CMBICT OMOJIOTHUYECKHUX
NOHATUH (BBIACIATh MX XapaKTepHble MNpPU3HAKU, YCTAHABIMBATH CBSI3M C JPYTUMU
MOHSATUSIMHU );

OTIPENENATh IEIH JCSITSIIBHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl ICITEIILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 00bsICHEHUS! (DAaKTOB U SIBIICHUW KUBOMN
IPUPOJBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYUS B  PacCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMyIHpPOBATh BHIBOJBI U 3aKITIOUCHUS;

OPUMEHSATh CXEMHO-MOJIETIbHBIE CpPEJICTBA I TMPEJCTABICHUS CYIIECTBEHHBIX
CBS3EH M OTHOIICHWM B M3y4aeMbIX OMOJOTHYECKHUX OOBEKTaX, a TaKkKe MPOTUBOPEUUN
Pa3HOTO POJIa, BEIIBIICHHBIX B PA3TUIHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX

paspabaTeiBaTh IUTAH PEMICHHUS TMPOOJIeMBl ¢ YYETOM aHaIW3a WMCIOIIMXCS
MaTepHAbHBIX U HEMAaTEpUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OILIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJIsIM, OLIEHUBATh PUCKH TOCIIEACTBUMN JACATEIbHOCTH;

KOOPIMHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSAX PEATBHOTO, BHPTYAJIBHOTO W
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS

BJIQJCTh HABBIKAMH YYCOHO-MCCIEAOBATEILCKOM H TPOEKTHOH JCATEIHHOCTH,
HaBBIKAMH pa3pelieHuss Mpo0jIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MMOMCKY METOJIOB pEIICHUS MPAKTUYSCKUX 3a/1ad, NMPUMEHCHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS;

UCIIOJIb30BATh PA3IUYHbIC BUJBI JEATEILHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETAINH, TIPEOOPA30BAHUIO M MMPUMEHCHUIO B YUCOHBIX CHTYaIlUsAX, B TOM YHCIIC
TIPU CO3TaHHUH YICOHBIX M COIUATBHBIX MTPOCKTOR;

dbopMHpOBaTH HAYYHBIM THUII MBIIIJICHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEM,
KITFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aUul B 00pa30BATENBHOMN NESITEIbHOCTH
Y )KU3HCHHBIX CUTYaIlUsX;

BBISIBIISATH TTPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTYaJU3MPOBATH 3a/1ady, BBIIBUTATh
rUnoTe3y e€ penieHusi, HaXOAUTh apTyMEHTHI JIJIsl JI0Ka3aTeIbCTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJIE PCEUICHUS 3aJaddl Pe3ylbTaThl, KPUTHUYCCKU
OIICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;



OCYIIECTBIISATH IEJICHANTPABIICHHBIN MOMCK TIEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS B
MPOQeCCUOHATIBHYIO CPENY;

YMETh TIEPCHOCHUTHh 3HAHUS B I[IO3HABATEIBHYI0O W MPAKTUYECKYI0 00JiacTu
KU3HEACITCILHOCTH;

yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, MpejiaraTh OPUTHHAIBHBIC MOAXO0IbI U PEIICHUS, CTAaBUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATUBHBIC PEIICHUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HWHGOpManuu (TEKCTe Y4eOHOTO
nocooOusi, HAyIHO-TIOMYJIIPHON JIHTEpaType, OMOJIOTHUSCKUX CIOBApSAX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPOBaTh HHPOPMAIIHIO Pa3TMIHbIX
BUJIOB W (OpPM TPEICTaBICHUS, KPUTUYECKH OIEHWBATh €€ JIOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(GopMyIHUPOBATh 3aNPOCHl M MPUMEHSATh Pa3IUYHbIC METOJBI TIPU MOUCKE U O0TOOpe
Oounonoruyeckoi nHGoOpMaIi, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUeOHbIX 3a/1a4;

nmpuoOpeTaTh  ONBIT  KCMIOJB30BaHHMS  WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHBHOTO HWCIIOJIB30BAHUS PA3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATHh ONTHUMAIBHYIO (OPMY MPEACTABJICHUS OHOJOTUYECKON
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

WCIIOJIb30BaTh HAayYHBIM SI3bIK B Kau€CTBE CPEACTBA IMpU paboTe ¢ OMOIOTHYECKOU
uHopMaIMen: NPUMEHITh XUMHYECKHEe, (PH3WYecKkne M MaTeMaTHYeCKHe 3HAKH U
CUMBOJIBI, OopMyIbl, aOOpeBUATYypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPEoOpa30BhIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMW pPAaCMO3HABAHWUS W 3aIlUTHl WHMOpMAIuu, WHHOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIECTBUSIMU .

1) o0menue:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX c(epax KU3HM, aKTUBHO y4acTBOBAaTh B
JMAJIOTe WM JTUCKYCCHU TIO CYIIECTBY O0OCYyKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIHHO BBHITIOJIHCHUS TpEIaraeMoil 3ajaud, y9IUTHIBAThH
MHTEPECHI U COTTIACOBAHHOCTH MO3UIINI IPYTUX YYACTHUKOB JIUAJIOTA UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHUE COIUATIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIWUKTHBIX CUTyalldd, yMETh CMsT4ath
KOH(DJIUKTBI U BECTH TIEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU CIIOCOOAMU OOIINEHHWS W B3aWUMOJCHCTBHSA, ITOHUMATh
HaMEpEHUsl JIPYTUX JIOJACH, TMPOSBIATh YBOKHUTEIBHOE OTHOIIEHHWE K COOCCETHHKY U B
KOPPEKTHOU opMe HopMyITHupOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOKO TOYKY 3PCHUS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB.

2) coBMeCTHAas eI TeJbHOCTh:



NOHUMAaTh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW U MHJIUBUAYAIbHOU pabOThI
IpU pEIIeHnH OMOJOrMYecKol mpoOiIemMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS
IPyNNoOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUH Y4eOHOIl 3a1a4u;

BBIOMpPATh TEMATHUKY U METO/Ibl COBMECTHBIX JIEHCTBUIN C yUETOM OOILIUX UHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO Wi€Ha KOJUIEKTHUBA;

IPUHUMATH LIEIM COBMECTHOW JEATEIIbBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IJIAH JEUCTBUN, PACIIPENEIISITh POJIA C YUETOM
MHEHUI YYaCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOErO BKJAJa M KaXJOro y4yaCTHHMKA KOMAaHJbI B OOLIUI
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb  HOBbIE  IPOEKThI, OLEHHBaTh WJEW C TMO3UUUU  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IMOBEAEHUE B PA3IMYHBIX CUTYaLHSX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJiageHne YHUBEPCAJIbLHBIMY PeryJIsSiTUBHbIMHU ACCTBUAMM:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBIABICHUS MPOOJIIEM U UX pEUICHUs B
KU3HEHHBIX U YUYCOHBIX CUTYaAIUSX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHWM IIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JCHCTBUAX W ITOCTYINKAaX MO OTHOLICHUIO K KUBOH IPUPOJIE, CBOEMY 3JI0POBBIO U
3I0POBBIO OKPYKAIOIIKX;

CaMOCTOSITENIbHO ~ OCYHIECTBJISATh  IO3HABATENIbHYIO  JI€ATEIbHOCTh,  BBISBISATH
npoOsieMbl, CTaBUTh U (OPMYJIHMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEIICHUs MNpoOJeMbl C YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHU;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaThb OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM 3pyAMLIMHM B Pa3HbIX
00J1acTSIX 3HAHUM, TTOCTOSTHHO MOBBIIIIATh CBOM 00pa30BaTEIIbHBINA U KYJbTYPHBIN YPOBCHD.

2) CAMOKOHTPOJIb:

aBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHBbI B JAESTEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HAaBBIKAMU I103HABATENBHOM pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUN M MBICIUTENBHBIX IPOLECCOB, WX PE3YyJbTATOB M OCHOBAaHUM, HCIIOIb30BaTh
npuémbl pedIIeKCUU JUTsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0sl M APYTHX:



OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLIMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTarhl ocBoeHUs mporpammbel COO no Ouosorun Ha 0a30BOM
YpOBHE BKJIIOYAIOT croeruduieckue s ydeOHoro mnpeamera «buosnorusy HaydHbIC
3HaHUA, YMEHUS U CIIOCOOBI IEUCTBUIN 1O OCBOCHUIO, MHTEPIIPETALMU U MPeoOpa30BaHUIO
3HAHWM, BUJBI ACSATEIBHOCTU IO IOJIYYEHUIO HOBOTIO 3HAHMS W IPUMEHEHHIO 3HAHUN B
pa3aMyYHBIX YYE€OHBIX CHUTyallUsAX, a TaKXe B PpEAIbHbIX JKU3HEHHBIX CUTYyalMsIX,
CBSI3aHHBIX C Owmosnorueidl. B mporpamme mnpeameTHble pe3yabTaThl MPEACTABICHBI I10
rojiaM o0y4eHusl.

[IpeameTHbIE pe3yabTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapPTUHBI
MHpa W HAyYHOTO MHUPOBO33pPEHUS, O BKIIAJ€ POCCHICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON IPAaMOTHOCTHU Y€JIOBEKa JJIs PELICHUS
KU3HECHHBIX 3a7a4;

YMEHHUE PacKpblBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMUHOB U TOHSTHUN: KU3Hb,
KJIETKA, OpraHu3M, MeTaboau3M (0OOMEH BEIIECTB U MPEBpAICHHE DHEPTUH), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMs MKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE
(penpoayKiusi), HaCJIeCTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE M3J1araTh OMOJIOrHYECKUe TeOpUH (KJIETOYHAs, XpOMOCOMHasl, MyTalluOHHAs,
LEHTpaJIbHAsl JOTMa MOJIEKYJIsIpHOU Ounosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) um yweHuss (0 LEHTpax MHOrooOpasus U NPOUCXONKIEHUS KyJIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpenenars rpaHuiibl UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHME BJaJE€Th METOJaMH HAy4yHOTO IIO3HaHUS B OWOJIOTHU: HAOIIOJEHHE U
ONKMCAHUE JKUBBIX CHUCTEM, INPOLECCOB W SBJICHHWW, OpraHu3alMs U NPOBEICHUE
OMOJIOTUYECKOTO JKCIMEPUMEHTA, BBIJBMKEHUE THUIIOTE3bl, BBISBIECHUE 3aBHUCHUMOCTHU
MEXIy HUCCIEAYEMbIMH  BEIMYMHAMH, OOBSICHEHHE TMOJYYEHHBIX  pEe3yJbTaToB,
UCIIOJIb30BAHHBIX HAyYHBIX MOHATHM, TEOPHUM M 3aKOHOB, YMEHME J€JaTh BBIBOJABI Ha
OCHOBAHMM MOJYYEHHBIX PE3YNIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKM BHPYCOB, KJIETOK IPOKApHUOT U
AYKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU IPOIIECCOB:
oOMEHa BeIleCTB W NPEBpAILCHUsS SHEPTUM B KIIETKe, (DOTOCHMHTE3a, TUIACTUYECKOro W
HHEPreTUUecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO3a, MeiHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHAUBUIYAJIBHOIO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

yMEHUE TPUMEHSATh TNOJyYeHHbIE 3HaHUS Mg OOBSCHEHUS OHOJIOTHMYECKUX
IPOLIECCOB U SIBJICHUM, JUIsl MPUHATUSA MPAKTUYECKUX PELIEHUN B MOBCEIHEBHOW KU3HU C



el o0ecredeHusi 0€30MacHOCTH CBOETO 3I0POBbSl U 3[I0POBbSI OKPY>KAIOIIMX JIFOJIEH,
COOMIOICHUS HOPM TPAaMOTHOTO TMIOBEACHHUS B OKpYXAIOUIeH NpUPOIHON cpee,
MOHMMAaHUE HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKEHHH COBPEMEHHON OMOJIOTHU U
OMOTEXHOJIOTH JIJISl pallMOHATILHOTO PUPOI0TOIb30BAHUS;

YMEHHUE pelllaTh AJIEMEHTapHbIE T€HETUYECKHE 3aJaud Ha MOHO- U JUTHOpPUAHOE
CKpEelIMBaHUEe, CIEIUICHHOE HacJeAOBaHWE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIMOJIHATH JTA0OpAaTOPHBIE U MpaKTHUeCKHe paboThl, COOMIONATh MpaBHIia
pu paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAaHUEM;

YyMEHUE  KPUTUYECKH  OICHMBAaTh U  HHTEPIPETUPOBATH  WHGOPMAIUIO
OHMOJIOTHYECKOTO COJEp)KAHUs, BKIIIOYAIOIIYIO TCEBJOHAYYHbIC 3HAHHS W3 PA3NAYHBIX
HMCTOYHUKOB (CpeICcTBa MAaccOBOW HH(OpPMAIMK, HAYYHO-TIOMYJISPHBIE MAaTEepHAIbI),
THUYECKHE  aCMEeKThl COBPEMEHHBIX  HCCJIENOBaHMM B  OWOJIOTMH, MEIULUHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIC INHCHMEHHBIE U YCTHbIE COOOILIEHUs, 00001as
Ononornueckyro MHGOPMAIMI0O U3 HECKOJIBKHX HCTOYHHKOB, TPAaMOTHO HCIIOIBh30BATh
MOHSATUHHBIN anmapat OMOJOTHUH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTHHM B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOH E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa W HAYYHOTO MHPOBO33PEHHUSA, O BKIAJEC POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, PYHKIIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JJIs PELICHUS
KU3HEHHBIX 3a/1a4;

YMEHHE pPacKphIBaTh COJICpXKaHUE OMOJOTUYECKMX TEPMHUHOB W TIOHATUH: BU,
MOMyJIsiUKs, TeHOPOHI, HBONIOLMUSA, JABWXKYIIHE CUJbl  ((DaKTOpbl)  3BOJIOLIMH,
MPUCIIOCOOJIEHHOCTh ~ OPTraHUW3MOB,  BHJI000pa30BaHHME, HKOJOTMYEeCKHe  (HaKTOpHI,
HKOCHCTEMA, MPOJYLEHTbI, KOHCYMEHTbI, PEIyLEHTbI, LENU MUTAHUS, IKOJIOTUYECKas
nipamMujia, OMoreoleHo3, ornocdepa;

YMEHHE Hu3Jlarath OWojoruueckue Teopuu (dBoitonnoHHas Teopus Y. [lapsuna,
CUHTETUYECKasl TEOPHs SBOIOIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOACTBA
K. M. bapa, uepenoBaHus TiIaBHBIX HampasieHud u nmyteil sBomtounn A. H. CeBeprosa,
yuenust o 6uocdepe B. W. Bepnanckoro), onpenenst rpaHuilbl UX MPUMEHHUMOCTH K
KHUBBIM CHCTEMAaM;

YMEHUE BJaJE€Th METOJaMU HAyYHOTO MO3HAaHUS B OHMOJOTMU: HAONIOJCHHUE U
OMHCaHWE >KUBBIX CHCTEM, TPOIECCOB U SBJICHWI, OpraHM3alus ¥ TPOBEICHUE
OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIJBMKCHHE THUIIOTE3bl, BBISBICHHE 3aBHCUMOCTH
MEXAYy HCCIENyeMbIMU  BEJIMYMHAMH, OOBSCHEHHE IMOJNYYEHHBIX  PpE3yJIbTaTOB,
MCTIOJb30BAaHHBIX HAYYHBIX TOHSTHI, TEOpUH M 3aKOHOB, YMEHHE JelaTh BHIBOJBI HA
OCHOBaHUH TOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TOMYJSIUN, NPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOIrE€OLEHO30B WU



9KOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACJIEICTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHuUs, IPUCTIOCOOJICHHOCTH OPTaHU3MOB, NEUCTBHS SKOJOTHUUECKHUX
(akTOpOB Ha OpraHMW3Mbl, MEPEHOCA BEIIECTB U TOTOKAa HHEPrUM B 3KOCHCTEMAX,
AHTPOTIOTEHHBIX W3MEHEHUH B PKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M
OMOTCOXMMUUYECKHUX ITUKIIOB B Ouocdepe;

YMEHHE TPUMCHATHh I[IOJIYYCHHBIE 3HAHUS JJIS OOBSICHEHHS OMOJOTHYECKHIX
MIPOIIECCOB W SIBJICHUH, JIJISl MPUHATHS MPAKTHUECKUX PEIICHUN B TTOBCEAHEBHOM KU3HU C
1eblo obecreyeHusi Oe30MacHOCTH CBOETO 3/I0POBbS M 37JOPOBBSI OKPYKAIOLIUX JIIOJIEH,
COONIOICHUST HOPM TPaMOTHOTO TIOBEACHHUS B OKPYXAIOIIEH NPUPOTHON cpene,
NOHUMaHHE HEOOXOJMMOCTH HCIOJIB30BaHUS JOCTHKCHHI COBPEMEHHON OHMONOTHH IS
paIoOHaIBHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE pelath d3JeMEHTapHble OWOJIOTUYECKUE 3aJauM, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUU B HKOCUCTEMAaX (LIeMH MUTaHUS);

YMEHHE BBITIONHATE JIA0OPATOPHBIC W MpPAaKTHUECKHe pabOThl, COONIONATh MpaBHiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE  KPUTHYCCKH  OIICHMBATH W HMHTEPIPETUPOBATh  WHOOPMAITHIO
OHMOJIOTHYECKOTO COJEpKaHUs, BKIIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHHUS W3 PA3NAYHBIX
UCTOYHUKOB (CpelicTBa MaccoBOM HWH(OpMaAIUU, HAY4YHO-NOMYJSAPHBIE MaTepHabl),
paccMaTpuBaTh TJI00ANBHBIE KOJOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (HOPMUPOBATH
10 OTHOLIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO37aBaTh COOCTBEHHbIC IMHUCHMEHHBIE W YCTHBIE COOOIIEHMS, 00001as
Oononornueckyro MHGOPMAIMI0O U3 HECKOJIBKHX HCTOYHHKOB, TPAaMOTHO HCIIOIH30BATh
MOHSATUIHBIN arnmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmorexa LHOK
P t https://m.edso0o.ru/7f41c292
. bu6mmoteka [IOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
4 HKHSHEESTENEHOCTE IIETKH 0 https://m.eds00.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnorexka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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