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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3zpaboTke mporpaMMbl 0 OMOJIOTUH TEOPETUUYECKYIO OCHOBY JUIsl OMpEeNIeHUs MOAXO0I0B K
(dbopMHpOBaHUIO COAEPKaHUSI yueOHOTO mpeamera «bHomorus» COCTaBHIN: KOHIETITYaJIbHBIC MOJOKCHHS
dI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, COJIEp)KaHHs, pe3yJbTaTOB OOy4YeHHMs U TpeOOBaHMMA K
YPOBHIO TOATOTOBKH BBIITYCKHHKOB, IOJIOKCHUS 00 OOMIMX WENSX W MNPUHIMIAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEeMBI cpefHero oOuiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHUS O crnenuduke Ouonorud, €€ 3HAYeHUM B MO3HAHMM KUBOM TNPHUPOIBI M OOecredeHuu
CYLIECTBOBAHMSI 4eJoBeuecKoro oodmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, ONpeAeNieHbl OCHOBHbBIC
(GyHKIMU TPOTrpaMMBbI IO OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu AaéT MpeAcTaBlIeHUE O Iensix, o0 oOmeil crpaterun oOy4eHws,
BOCIIUTAHHUS W DPa3BUTHA OOy4arOMIMXCS CpeACcTBaMHM ydeOHOro mpenmMera «buomnorusi», ompenenser
00s13aTeNIbHOE TPEIMETHOE COJCpXKAHUE, €ro CTPYKTYPY, paclpeleiieHue IO pasfeliaM H  TeMaM,
PEKOMEHIyeMYI0 TOCJIEIOBAaTeIbHOCTh HM3y4EHHUs] y4eOHOro martepuana C¢ Y4ETOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKHU 00pa30BaTeIbHOrO nporecca, BO3PaCTHBIX
0COOEHHOCTEH 00YJarOIINXCS.

B mnporpamMme 1o OWOIOTHM Tak)Xe€ YYHUTHIBAIOTCS TPEOOBaHMSI K TUIAHHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM M IPEIMETHBIM pe3yiabTaTaM 00y4eHHs B (OPMUPOBAHHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON  JIeATENbHOCTH/YUeOHBIX  JIEHCTBHI  OOy4YalOMMXCSl 10 OCBOCHHIO  COJCPIKAHHS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Owmomormu (10-11 kiaccel, 0a30BbIi ypOBEHb) pEANTU30BAaH IPHUHIUI
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps 4eMy B HEil MpocMaTpUBAaeTCsl HAMPABICHHOCTh Ha
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, LIEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEACTaBIECHUN O 3J0pOBOM 00pase >KU3HH U
Oepe’)KHBIM ~ OTHOILICHHEM K OKpyXaromied mnpupoaHoir cpene. [losromy Hapsgy ¢ u3ydeHUEM
0011eO0MOIOTMYECKUX TEOPHid, a TaKKe 3HAHUM O CTPOSHHH >KMBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOLIUX B HUX MPOLECCOB B TPOrpaMMe Mo OMOJIOTUH Y/I€JIEHO BHUMAaHUE UCTIOIb30BaHUIO
MOJIYYEHHBIX 3HAHUN B TOBCEAHEBHOM JKU3HU [UIsl PEIICHUs TPUKIAJHBIX 3a4a4, B TOM YHUCIE:
Npo(UIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIUKO-T€HETHMYECKOro KOHCYJIbTHPOBAHUS,
00OCHOBAHHUSI KOJIOTMUYECKH 11€71ec000pa3HOro MOBEACHHs B OKpY’Kalolled NpUPOAHOHN cpene, aHain3a
BIIUSIHUS XO3SIICTBEHHOMN JIEATEIBHOCTH YeJIOBEKa Ha COCTOSTHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM.
VYcunenve BHUMaHUS K MPUKIAAHOW HAMPaBICHHOCTH Yy4eOHOro mnpeamera «bHOJOTHS» MPOIUKTOBAHO
HEO0OXOJIMMOCTbIO 00€CIeUeHHs] YCIOBUM JUIsl pEIIeHHs OJHOM W3 aKTyallbHbIX 3ajad IIKOJbHOTO
Ouosiornyeckoro o0Opa3oBaHus, KOTopas Mpeamnosiaraer (OpMHUpPOBaHHE Yy OOYyYarOIUXCsS CIIOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpeaHero o6iero oopazoBaHMs 3aHUMaeT BakHoe MecTo. OHa obecreunBaer
dbopmupoBaHre y 0Oy4aromuxcsi MpEeACTaBICHUNH O HAyYHOM KapTUHE MHUpa, paclupser U 0000IaeT
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3alUU U 3BOJIIOIIUH, CO3AAET
YCIIOBUSL JUISl: TO3HAHUS 3aKOHOB >KMBOW MPUPOJbL, (POpMHUpOBaHUS (PYHKIHOHAIBHON T'PaMOTHOCTH,
HaBBIKOB 3/I0pOBOTI0 U 0€30MacHOro o0pasa >KU3HU, FIKOJIOTHYECKOTO MBIIIICHHS, [IEHHOCTHOT'O OTHOIICHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHre OMOJIOTHS UMEET TaKXKe JJISl PelICHHs] BOCIIUTATENbHBIX U Pa3BUBAIOIINX 33124
cpenHero oo6mero o0Opa3oBaHMs, coluamu3anuu obOydaronuxcs. M3ydenune Owonoruu oOecreynuBaeT
ycnoBust i (pOpMHUpPOBAHUS HHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIHOCOOCTBYET HMHTETpallMd OWOJOTMYECKMX 3HAHWU C MPEACTABICHUSMU U3
IPYyTUX y4eOHBIX TPEIMETOB, B YAaCTHOCTU, (DU3MKH, XUMHUHM U reorpaduu. Ha3zBaHHBIE MONOKEHHUS O
MpelHa3HauYeHun ydeOHoro mnpeamera «bHONOTHsS» COCTaBUIM OCHOBY JJISi OMNpENEICHHs] MOJIXOJO0B K
0TOOpPY M CTPYKTYPHPOBAHHUIO €0 COEPKAHMsI, IPECTABICHHOT0 B IpOrpaMmMe 1o OHOJIOTHH.

Ot60p conmepxanusi yueoOHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3UITUNA
KYJIBTypOCOOOpPA3HOTO IMOJX0Ja, B COOTBETCTBUH C KOTOPHIM OOydarouiuecs AODKHBI OCBOUTH 3HAHUS U
yYMEHHMsI, 3HauuMble s (OopMHUpOBaHMS OOIIEH KyJIbTYphl, ONpEAENsolIne aJeKBAaTHOE IOBEACHHE
YellOBeKa B OKPY’KAIOIIEH MPUPOTHON Cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN JKU3HU M MPAKTUYECKOU
nesitenbHOCTH. Ocob60e MeCTo B 3TOM cHCTeME 3HaHHUM 3aHMMAIOT 3JIEMEHTHI COJIEPKaHusl, KOTOPbIE CIyKaT



OCHOBOHM a1 (POPMHUPOBAHHUS TMPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa H
LEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CHOCOOCTBYIONIMX I'YMaHU3aLUU OHOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEPKaHUS y4eOHOro MaTepHalia B MporpaMMme Mo OMOJIOTHH OCYIIECTBICHO C
y4€TOM MPUOPUTETHOTO 3HAYECHUSI 3HAHUNW OO0 OTIMYUTENIBHBIX OCOOCHHOCTSIX >KMBOW MPUPOIBI, O €€
YPOBHEBOH OpraHu3alMdl U HBOJIONUH. B COOTBETCTBMM € 3THUM B CTPYKType Yy4eOHOTO mpeaMera
«buosorus» BBIACIEHBI CIEAYIOUIUE COAEpKaTeabHble TUHUN: «buosorus kak Hayka. MeToabsl Hay4yHOTO
no3HaHus», «KieTka kak Onosmoruueckas cucrema», «Opranusm Kak Ouojoruyeckas cuctemay, «Cucrema u
MHOT000pa3ue OpPraHuyeckoro Mupay, «IBOJIOLMS >KUBOH HPUPOIBI», «IKOCUCTEMBl U MPHUCYIIHE UM
3aKOHOMEPHOCTH.

Llenb u3yuenus: yueOHoro npeamera «buonorusi» Ha 6a30BOM YpOBHE — OBJIQJICHHE 00YYaIOIIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alMy KUBBIX CHUCTEM PA3HOTO paHra u npuolOpereHue
YMEHHM HCIONb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBHI B OTHOIIEHUU OOBEKTOB >KUBON MPUPOJIBI U
pELICHHS Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctuxenue 1enu u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecrieUrBaeTCs
pEILIEHNEM CIIENYIOIINX 3ajau:

OCcBOEHHE OOY4YalOIIMMHUCS CHUCTEMBl 3HAHMM O OHOJOTMYECKHX TEOpHUSAX, YUYCHMSIX, 3aKOHax,
3aKOHOMEPHOCTSX, THMIOTE3aX, IMpaBUiIax, CIyKallUX OCHOBOM Mg (OpMHUpOBaHMSI NPEACTABIECHUH O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX Hay4yHOTO II03HAHUS, CTPOEHUHU, MHOTOOOpa3uu U
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINH, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTUH;

(dopMupoBaHuE y 00y4arOIIMUXCs TO3HABATENbHbIX, HHTEJUIEKTYAIIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B NpOIlECCEe aHallM3a JAHHBIX O MYyTAX Pa3BUTHUA B OWOJIOTMM HAYYHBIX B3TJISAOB, HJEH M TOJIXOIOB K
M3YYEHHUIO )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3aLUu;

CTaHOBJICHUE Y 00yUYarOIUXCsl 00IIel KyIbTypbl, PYHKIIMOHATHHON I'PAMOTHOCTH, PA3BUTHE YMEHUN
OOBSICHATh W OLICHUBAThH SIBJICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOJBI HA OCHOBAHMH 3HAHWN U OIIBITA,
MOJIYYEHHBIX MIPU U3YYEHUH OUOJIOTUU;

¢dopMupoBaHue y OOy4YarOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE OWOJIOTMYECKUX 3HAHWN B
IIPAKTUYECKOH  JEATEIbHOCTU YEJIOBEKa, pPa3BUTUM COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKMBOM  MPUPOBI,
HEO0OXOIMMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, COONIOACHMS STUYECKMX HOPM IpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEIOBAHUM;

OCO3HAaHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIsSl TIOBBIIIEHUS YPOBHSI 3KOJIOTUYECKON KYJIBTYpHI,
111 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHNE NPUOOPETEHHBIX 3HAHUN M YMEHHI B MOBCEIHEBHOM KU3HU JJISl OLIEHKH MOCIEACTBUM
CBOEH JIeATENIbHOCTU MO OTHOIIEHUIO K OKpY’Kalollel cpeie, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
coOmroienrne Mep npoduiakTUKy 3a0071€BaHUH.

B cucreme cpeanero ofmiero odpazoBanus «buosorus», usydaemasi Ha 0a30BOM ypOBHE, SIBJISIETCS
00s13aTeIbHBIM y4eOHBIM MPEIMETOM, BXOJSIIIMM B COCTaB MpenMeTHoH obnactu «EcTecTBeHHO-HayudHbIE
IIPEIMETBD.

Jnst mzydenus: 6nosioru Ha 6a30BOM YPOBHE CpETHEro 001Iero o0pa3oBaHust OTBOIUTCS 68 4acoB: B
10 xmacce — 34 ygaca (1 gac B Heeno), B 11 kimacce — 34 yaca (1 yac B Henento).

COJAEPKAHUE OBYYEHUA

10 KVIACC

Tema 1. Bnosnorus kak Hayka.

buonorust kak Hayka. CBs3b OHMONOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMHU
€CTECTBEHHBIMH HayKamH, (puinocoduel, STUKOH, S3CTeTUKOW 1 mpaBoM. Posb Ononoruu B popMHUpPOBaHUHU
COBPEMEHHOW HaydHOU KapTHHBI MUpa. CucTeMa OHOJIOTMYECKUX HAYK.

MeTtoapl TO3HAaHUS JKUBOM mNpHponsl (HaOdIOAEHUE, SKCIEPUMEHT, OINKCAHHE, H3MEpEHue,
KJ1accuukanms, MOJCTUPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

Ioptpetst: Y. apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.



Tabauiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktudeckas pabota Ne 1. «Vcnonp30BaHrEe Pa3IMYHBIX METOJOB MPH U3YYCHUH OMOJIOTHUECKUX
O00BEKTOBY.

Tema 2. /KuBble cuCTeMbI M X OPraHU3aL M.

JKuBbie cuctembl (OMOCHCTEMBI) KaK NMpeAMeT u3ydeHus Ouonoruu. OTIWYUE KUBBIX CHUCTEM OT
HEOPraHUYECKOU IPUPOJIBI.

CgoiicTBa OWocHCcTeM W WX pa3HOoOOpa3ue. YPOBHHM OpraHM3allud OMOCHCTEM: MOJICKYJISPHBIH,
KJICTOYHBIN, TKAHEBBIH, OPraHU3MEHHBIN, MOMYJISIIIHOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUN),
OnocQepHbIH.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «OCHOBHBIC TPU3HAKHU YKU3HIY, «YPOBHH OpraHU3AIUHU JKUBOU TIPUPOJIBD.

Oo6opynoBanue: mojaenb Mosnekyibl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUHN COCTaB KJIETKU. XMMHUYECKUE AJIEMEHTBI: MaKpO3JEMEHThI, MUKPO3JIEeMEeHThl. Boja u
MUHEpPAJIbHBIE BELIECTBA.

OYHKIMH BOJbI U MUHEPAIbHBIX BElIeCTB B KieTke. [loanep:kanne ocMOTHYECKOTro OaaHca.

benku. CoctaB m crpoeHHe OenKOB. AMHMHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMmble u
3aMEHUMBbIE AMUHOKHUCIOTBL. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEJIIKOBOH MOJEKYJIbI
(mepBuYHasi, BTOpWYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOICTBAa OEJIKOB.
buonoruueckue GpyHKIMU OETKOB.

®epMeHTHI — Ouosornyeckue Karanuzaropel. CTpoeHune GepMeHTa: aKTHBHBIN IIEHTp, CyOcTpaTHas
cneruduaHocTsb. Kodpepmentsl. Butamunsl. OTnngus ¢epMeHTOB OT HEOPTaHUYECKUX KaTaanu3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (T1H0K03a, pubo3a U 1e30Kkcuprbdo3a), tucaxapuibl (caxaposa, JIakTo3a) U
noJjicaxapupl (Kpaxmai, TIMKOTeH, [eJlTi0103a). buonornueckue pyHKIUN yrieBOIOB.

Jlununer:  Tpurnuuepuabl, Qgochonununael, crepounsl. [uapodunbHO-TUAPOPOOHBIE CBONCTBA.
buonornyeckue ¢pynkuuu nununoB. CpaBHEHHE YIIIEBOIOB, OSTKOB M JUIUJOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JIHK u PHK. HykiieoTnabl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenne u pynxiuu PHK. Buast PHK. AT®: ctpoenune u pyHKumu.

[Muronorust — Hayka o kjetke. Kierounass teopus — nmpumep B3auMOJCUCTBUS uaed U (DaKTOB B
HAy4YHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHas »xuBasi cucrema. OO01iMe npu3HaKy KJIETOK: 3aMKHYTasl Hapy)kKHas MmemOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelika.

Tunsl KIETOK: 3yKapruoTHYecKas U mpokapruotuyeckas. OcoOOEHHOCTH CTPOEHMS TPOKAPUOTUYECKOM
kinetku. Kierounas crenka Oaktepuil. CTpoeHue -SyKapHOTHUeCKOM KieTkH. OCHOBHBIE OTIMYHUS
PacTUTETbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTeHKAa, TJIUKOKAIUKC, WX (YHKIUH.
[Tnasmarnueckass memOpana, e€ cBoiicTBa u pyHkiuu. [luTomnasma u e€ opranouabl. OmHOMEMOpaHHBIE
opraHouasl kierku: OIIC, anmapar [ompmpku, nu3zocoMbl. IlomyaBTOHOMHBIE OpPraHOMABI KIIETKH:
MUTOXOHJIpHH, THIACTUABL. [IponcxokneHne MUTOXOHIpHUM u TacTua. Buael mmactun. HememOpanHbIE
OpPraHOU[IbI KJIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTp, IEHTPHOJIN, PECHUYKH, KIYTUKU. DYHKIIMKA OPTaHOUIOB
KJIEeTKH. Brirouenus.

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue aapa: siaepHas 000JI04Ka, KapuoIia3Ma, XpoOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[optpetsl: A. JleBenryk, P.I'yk, T.IlIBanu, M. lIneitnen, P.Bupxos, k. Yorcon, ®.Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

[luarpammbl: «PacnpeneneHre XMMHYECKHX JJIEMEHTOB B HEXUBOW Ipupoae», «Pacmpenenenue
XUMHUYECKHX HJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxemsl: «Ilepuonndeckas TabnauIa XUMHUYECKUX AJIEMEHTOBY», «CTpOEHHE MOJIEKYJIIbI
BoAb», «buocunres Oenka», «CTpoeHue Monekyiabsl Oenkay, «CtpoeHue ¢epmenTta», «HykienHoBbie




kucnotel. JIHK», «Crpoenne monekynsl AT®», «CtpoeHHe 3yKapuOTHUYECKOM KieTkn», «CTpoeHue
KUBOTHOM KJIETKH», «CTpPOCHUE PpACTUTENBHON KIETKH», «CTpOoeHUE MNPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue ssipa KIeTKW», «YTIeBoaAb», «JIMmuas».

OO6opynoBaHue: CBETOBOII MHUKPOCKON, 00OpYyIOBaHUE I MPOBEACHUS HAOIIOJCHUM, N3MEpPEHU,
HKCHEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATbHBIX KIETOK.

JlaGopaTopHble H NpaKkTH4YecKre padoThbi:

JlaGopatopnasi padora Ne 1. «M3ydyeHue KaTaaUTUYECKOW aKTHBHOCTH (DEPMEHTOB (Ha MpHUMeEpe
amMmIIa3bl WIN KaTajaasbl)y.

Jlaboparopuas pabora Ne 2. «M3ydeHHe CTpOSHHS KJIETOK PACTEHUH, KUBOTHBIX U OAKTEpUU MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpEnapaTax U X OMHUCAHHE.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOmMeH BemiecTB, WM MeETa0OIM3M. AcCCHUMWIISALUS (IUIACTUYECKUM OOMEH) M JAUCCUMMIISIIIUS
(oHepreTHyeckuii 0OMEH) — JBEe CTOPOHBI €JMHOrO Ipolecca Meraboiu3Ma. Poiib 3aKOHOB COXpaHEHMs
BEIIECTB ¥ SHEPTHH B IOHUMAHUU METa00IH3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBINA U reTepoTpodHbIi. Poiab ¢pepMeHTOB B 0OMEHe BEIECTB U
[IPEBPALEHUH SHEPTUU B KIIETKE.

®otocunTe3. CeroBast U TeMHOBas (as3bl ¢orocunTesa. Peakuuu ¢orocunTesa. DPdekTuBHOCTH
¢dorocunTe3a. 3HaueHne GoToCHMHTE3a IS KHU3HM Ha 3emuie. BiustHue yciioBHWil cpeabl Ha (OTOCHHTE3 H
CIOCOOBI TOBBIIIEHHSI €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocHHTe3. XeMOCHUHTE3UPYIOLIHe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

OHepreruyeckuii oOMeH B KjeTke. PaciiemnieHue BeIIEeCTB, BbIIEICHHE M aKKyMYJIMpPOBAaHUE
SHEPIUU B KIJIETKE. DTalbl dHepreTudeckoro oomena. Inmkonms. bpokenue u ero Buabl. Kucmopoanoe
OKHMCIICHME, WM KJIeTouHoe JjpixaHue. OxuciautenbHoe (ocopunupoBanue. IPPHEKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

Peakiun MaTtpuuHoro cuHtes3a. I'enernueckass mHpopmarms u JJHK. Peanuszauus renetnueckoi
nHpopmanuu B Kkierke. ['eHeTnyeckuil ko u ero cBoiictBa. TpaHckpunuusi — maTpuuHblii cuHTe3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Drtamnbl TpaHcasauuu. KomupoBanue amMuHOKHCIOT. Poibp pubocoMm B
OuocuHTe3e Oenka.

Hexnerounsle ¢opmbl xku3HM — Bupychl. Hctopust otkpeitus BupycoB (/I. . ViBaHOBCKMIA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOro IMKJIa BUpycoB. baktepuodaru. bonesnu pacteHuil, )KUBOTHBIX U
4eJIOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc mmmyHonedunura yenoseka (BUY) — BozOynutens CIINa.
OOpaTHast TpaHCKpUNLMs, peBepTaza U HuHTerpasza. llpodunakTuka pacnpoCTpaHEHUs BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

Ioptpetst: H. K. Konsnos, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmumpl u  cxembl: «Tunel muTanus», «Metabomuzm», «MUTOXOHAPUSY, «IHEPrEeTUUECKUN
obmen», «Xinopomiact», «Dotocunres», «Ctpoenne [IHK», «Ctpoenue u (QpyHKIMOHUPOBAHHE T'€HaN,
«Cunre3 Oenkay, «l'enernueckuil xkon», «Bupycel», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIH LHKII
Bupyca CIIN/a, 6akreprodaray, «Pemmukamms JJTHK».

O6opynoBanue: moaenu-anmiukanun «Y npoenne JIHK u Tpanckpumnmms», «buocunte3 Oemkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii nuKi, WK KU3HEHHBIH UK KiIeTku. MaTepdasza u muto3. IIporeccsl, npoTekaromnue B
untepdaze. Pemnukanusa — peakuust marpuuHoro cunresa JJHK. Crpoenune xpomocoM. XpoMOCOMHBIM
Habop — kapuoTun. JIUMIOWAHBIN U rarIouIHBIA XpPOMOCOMHBIE Ha0OpBl. XpomaTuisl. LluTomorunueckue
OCHOBBI Pa3MHOKECHUS U MHAUBHUIYAJIbHOTO PA3BUTHS OPTaHU3MOB.

Jenenne xierkn — muto3. Ctaauu mutosa. IIporecchbl, Ipoucxosaiye Ha pa3sHbIX CTaJAUSIX MUTO3A.
buonornuecknii CMbICII MUTO34.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIrosioe 1 1oyioBoe. Buabl 6ecronaoro pa3sMHOXKEHUs: AeJICHUE
HA/IBOE, IOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BETETATHUBHOE pa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYECHUE NI CEJICKIIHH.



[TomoBo€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Ctaguu menosa. [Iponeccel, npoucxoasume Ha craausx Meiosa. [loBegenue xpoMocoM B
Mmeriose. Kpoccunrosep. bruonoruueckuii cMbIc ¥ 3HaueHUE MeH03a.

["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BBIC JKeJe3bl: CEMECHHUKH

u suuHukd. OOpa3oBaHWE M pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CHepMaTo30H]l, SHIEeKIeTKa) —
criepmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHHUs AHLEKIETOK M crepMaro3ouoB. OIuIof0TBOpEHHE.
[TapTenorenes.

NunuBunyanpHOoe pa3BuTHE (OHTOreHEe3). OMOpHOHAIBbHOE pa3BUTHE (IMOpHOTEHE3). OTarmbl
SMOpPUOHAIILHOTO PAa3BUTHSL Yy TMIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTPYJISIHs, OPTraHOTCHE3.
[ToctamOpuoHanbHOe pazBuThe. TUIIBI TOCTIMOPHOHATIBHOTO PA3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC YPOICTRA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuU PA3BUTHSIL.

JdemMoHcTpaumuu:

Tabauiel U cxembl: «POpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIOOTBOPEHUE Y IIBETKOBBIX
pacrenmii», «BereratuBHOE pa3MHOKEHUE pacTeHuil», «/lenenne kietku Gaxrepuiiy, «CTpoeHHE MOIOBBIX
KiIeTok», «CtpoeHue XxpomMocombl», «Kierounbld nukiny, «Pemnmukanus JHK», «Mwuto3», «Meiio3y,
«IIpssmoe u Hempsimoe pa3BUTHE», «l'aMeToreHe3 y MIICKONMTAIONIMX U 4YesioBeKay, «OCHOBHBIE CTaauu
OHTOT'EHE3a».

OO0GopynoBaHue: MUKPOCKOII, MUKporpenaparsl «CriepMaTo30uabl MIECKOIIUTAIOIIETO», «SIHIeKIeTKa
MJIEKOIUTAOIIEr0», «KapuoknHe3 B KIETKAaX KOpEUIKa JIyKa», MarHUTHas MOJENb-anIuinkanus «/lenenue
KIeTkn», monenb JTHK, Mmonens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble H NpaKTH4YeCcKHe PadoThI:

JlaGopaTtopnast pabora Ne 3. «HaOmronenne MUTO3a B KJIE€TKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlabGopaTtopHnast padota Ne 4. «3y4yeHue cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenver u 3amauu reHeTHKu. VMctopusi pa3BUTHS TeHETHKU. Pollb UTONOTUU U AMOPHOIIOTHUU B
CTAaHOBJICHMM TEHETUKHU. BkJag poccuickux W 3apyOeKHBIX YYEHBIX B PAa3BUTHE TE€HETUKH. MeTOobl
TeHeTUKH  (TUOPUIONOTUYECKUH,  IUTOTCHETUYECKUH,  MOJIEKYJsIpHO-TeHeTudeckuii).  OCHOBHBIE
reHeTUYECKUE TIOHATHUS. | 'eHeTHuecKasi CHMBOJIMKA, HUCIIOJIb3yeMasl B CXeMaX CKpEIUBAHUM.

3aKOHOMEPHOCTH HAaclleJJOBaHHUsS TMPU3HAKOB, ycTaHOBIeHHBbIe [. Menmenem. MonorubpuaHoe
CKpeIllMBaHKEe. 3aKOH €QMHO00pa3us TUOpUAOB IepBoro mnokosneHus. [lpaBuwiio noMuHUpOBaHUsS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramert. [loiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemyBaHue. 3aKOH HE3aBUCHMMOTO HaclleJoBaHMs NMpu3HakoB. L{urorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHU. AHAIH3UpYIOIIee CKpelrBanue. Vcrnonp30Banne aHaTu3uPyIOLIEro
CKpEILMBAHUS JUISl ONIPEIEIEHNs TeHOTUIIa OCOOU.

CuernneHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cHEIUICHHOMY HacleAOBaHUIO
reHoB. Hapyiienue crernienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpPENENEHHE TMoja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIETUIEHHBIX C IOJIOM.

W3meHunBoCcTh. BuIbl M3MEHUMBOCTH: HEHACJIEICTBEHHAss M HacieAcTBeHHas. Poib cpenbsl B
HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTUKAa MOIU(DUKAIMOHHOW W3MEHYMBOCTH. BapuanmoHHBIH
psn ¥ BapuarnmoHHast kpuBas. Hopma peakiuu npusHaka. KonmdecTBeHHbIC M Kau€CTBEHHBIC TTPU3HAKU U UX
HOpMa peakiun. CBoiicTBa MOIU(DUKAITMOHHOW N3MEHUYUBOCTH.

HacnencrBennas, Wi TeHOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHAaTUBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM  TPOIlECC — OCHOBa KOMOWHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs W3MEHUYUBOCTD.
Knaccudukanmst myranuii: reHHbIE, XpOMOCOMHBIE, TCHOMHBIE. YacToTa ¥ MpUYKHBI MyTanuii. MyTareHHbIC
(axTopsl. 3aKOH TOMOJIOTHUECKUX PsIOB B HAceACTBeHHOM n3MenunBoctu H. . BaBuiosa.

BHesinepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka 4yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE  METOAbl T'€HETUKH  YEJIOBEKa:
TCHEATOTUYECKUN, OJIM3HEIOBBIA, IUTOTCHETHYECCKUH, OMOXUMHUYECKUN, MOJICKYJISIPHO-TCHETHUYCCKUH.
CoBpeMeHHOE OlpeieIeHUe TeHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE C



nomonipio [I[[P-ananu3a. HacnmexmcrBeHnHble 3a00Je¢BaHHS 4YEIIOBEKA: TIEHHBbIE OOJIE3HHM, OOJIE3HH C
HACJICJACTBEHHON TMPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Oojie3Hn. ComMaTHYecKue W TEeHEpaTUBHBIC
mytanud. CTBOJOBBIC KIETKH. [IpUHIUIBI 340pOBOTO 00pasa >KWU3HH, TUATHOCTUKU, MPO(DUIAKTUKUA H
JICYCHUSI TEHETUYECKUX Oosie3Held. MeauKOo-reHETHYECKOe KOHCYJIBTHPOBAHHME. 3HAUYCHHUE MEIMIIMHCKON
TCHETUKH B MMPEAOTBPAIICHUH U JICYCHUN TCHETUYSCKUX 3a00JICBaHUI YeIIOBEKA.

JdemoHcTpaumuu:

[Moptpertsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YUerepukos, H. B. Tumodees-Pecosckuid,
H. U. BaBunos.

Tabmuiel U cxembl: «KMOHOTHOPUHOE CKPEIIMBAHWE M €ro IMUTOrCHETUYEeCKash OCHOBa», «3aKOH
PaCHICTUICHHS U €T0 IIUTOICHETHYECKas OCHOBAY», «3aKOH YHUCTOTHI TaMeTy», «J{MruOpuaHOe CKpEIIBaHHUEY,
«JuTosioruYecKue OCHOBBI JUTHOPUIHOTO CKpemuBaHus», «Melo3», «B3anMonelicTBue alielbHBIX
reHoOBy», «l['eHeTnyeckrue KapThl pacTCHUM, JKMBOTHBIX M 4YelIOBeKa», «l'eHeTnka moisia», «3aKOHOMEPHOCTH
HacJe0BaHUs, CIEIUICHHOTO C mojiom», «KapuoTHIbl YeloBeKa U >KUBOTHBIX», «BHUIbI U3MEHUHUBOCTHY,
«MoaudukanmonHas HW3MEHYUBOCThY», «HacnmemoBanue pesyc-akropay, «['€HETHKa TpyIm KpPOBHY,
«MyTanuoHHas U3MEHYUBOCTHY.

O06opyaoBaHue: MOAEIN-ANIINKALIHN «MoHorubpuHOE CKPCILIMBAHUEY, «HemomHoe
JOMUHUPOBaHUEY, «Jlurndbpuanoe ckpemmBanuey», «llepekpéct XxpomMmocom», MUKPOCKOT U MUKpOIIperapaT
«pozodumna» (Hopma, Mytauuu GopMbl KPbLIILEB U OKPACKHU Tela), repOapuii «I opoX moCceBHOM».

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopuas pabGora NeS5. «l3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKPEIIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTIPENapaTax.

Jlaboparopuas pabora Ne 6. «M3ydyeHue MoAU(DUKAIMOHHON W3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myTauuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[TpakTraeckast padota Ne 2. «CocTaBiieHUE W aHATH3 POJAOCIOBHBIX YCIIOBEKaAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexuus Kak Hayka M IpoLecc. 3apokKIeHue celnekuuu U nomectukanus. Yuenue H. 1. BaBunosa
0 LEHTPax MPOUCXOXKICHUS U MHOT000pa3us KyJIbTYpPHBIX pacTeHUil. L{eHTpbl MpouCcXoXIeHUS TOMAITHUX
XKUBOTHBIX. CopT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/bI CelleKIIMU. MaccoBbIil 1 MHAMBUAYaAIbHBIN OTOOPHI B CEIEKLUUN PACTEHUN U
KHUBOTHBIX. OllEHKa OJKCTepbhepa. BIM3KOPOJACTBEHHOE CKpellMBaHUE — HMHOpUIMHT. Yucras JIHHUSA.
CkpemuBanue 4YHCThIX JuHUU. [eteposuc, wim rubpuaHas cuna. HepojcTBeHHOE CKpelMBaHHe —
ayropununr. OtnanénHas rubpuamzanus M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJy4YeHHe
MTOJIMIUIONIOB. JIOCTHKEHUS CEJIEKIINN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHomoruss kak oOTpacip NPOM3BOACTBA. ['e€HHas HMHXKeHepusa. OTamnbl  CO3JaHMS
pexomOunantHo JIHK u Tpancrennbix opranu3moB. Kinertounass wunxkeHepus. KieTodHble KyJIbTYypHI.
MUuKpOKIIOHAIBHOE pa3MHOXKEHUE pacTeHui. KnonupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHMW3MOB. OKOJOorM4eckre M studyeckue npobdinembl. MO — renerndecku
MOJU(DUIIMPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmaunel U cxeMbl: kapTta «L{eHTpbl MPOMCXOXKAEHUS U MHOrooOpaszus KyJIbTYPHBIX PAacTEHUI»,
«[Toponpl OMaIHUX KHUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHMi», «OTnanéHHas TUOpUIU3ALUDY,
«Pabotel akagemuka M. @. MBanoay, «llomumiongusy, «OO0BEeKTH OuoTexHOJOrumy», «KieTounnie
KYJIbTYpPBI ¥ KIIOHUpOBaHUE», «KOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MyJISDKU TIJIOJIOB M KOPHEIUIONOB JUKUX (OPM M KYJIbTYPHBIX COPTOB pacTEHUH,
repbapuii «CenbCKoX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOABI W JIOCTUXKEHHUS CEJIeKUMU PAcTeHUH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (DepMy, COPTOMCIBITATENIbHBIH y4acTOK, B TEINIMYHOE XO3SMHCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA MITH HAYYHOT'O LICHTPA)».

11 KJIACC



Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennocbuIKM BO3HMKHOBEHHS HBOJIIOLIMOHHONW TEOPHH. OBOJIIOLIMOHHAS TEOpUsS M €€ MeCTO B
Ouosioruu. BrnusiHue SBOTIOIMOHHON TEOPUHU HA PA3BUTHE OMOJIOTHH U APYTUX HAYK.

CeuzerenscrBa sBomonuu. [laneoHTosmornyeckue: mOCIENOBAaTEIBHOCTh IOSBICHUS BHUAOB B
MAJICOHTOJIOTUYECKOH JIeTonucH, nepexoansie Gopmel. bruoreorpadguueckue: cXoAcTBO U pazianuue GayH
(by10p MaTEepUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA M  pa3nuyus SMOPHOHOB PAa3HBIX BHJIOB I03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTMYHBIC, PYJUMEHTAPHBIE OpPraHbl, ATABU3MBI.
MonexyasipHO-OMOXUMUYECKHE: CXOJCTBO MEXaHW3MOB HACIIECTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX
IIyTE€H y BCEX OPTaHU3MOB.

OomtonmonHas teopust Y. lapBuna. [Ipennocsliiky BOSHUKHOBEHUSI JapBUHU3MA. [[BHOKYIIME CHUIIBI
SBOJIONMKM BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeolpeesIEHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHbII 0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUS.

Muxposomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

HBwxymme cuibl  (akTopbl) SBONIOUMU BUAOB B Tpupoae. MyTaMOHHBIA MpoIece H
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 Murpanus.

EcrecTBenHbIi 0TOOp — Hampasisronuil pakrop 3Bororu. @opMbI €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Bojtonuu. Ilpumepsl mnpucnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bI U UAHOATANI TAIHH.

Bun n Bunoo6pazoanue. Kpurepun Buzna. OcHoBHbIE (hOpMBI BUA000pa30BaHus: reorpapuieckoe,
9KOJIOTMYECKOE.

MakposBomonius.  DopMbel  3BOSIOLMM:  (uieTHyecKas, JAMBEPreHTHas, KOHBEpPIE€HTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIMH.

ITpoucxoxzaeHue OT HeCHENUAIW3UpPOBaHHBIX IHpeakoB. IIporpeccupyromas crenuanus3anms.
AnlanTuBHAs paauanus.

JleMoHCcTpanum:

Hoptpersr: K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. ['exkens,
®. Mroanep, A. H. Ceseprios.

Tabmunel u cxembl: «Pa3BUTHE OpraHM4eckoro Mupa Ha 3emiie», «3apoJbllid TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Popmbl O0pbOBl 3a cymiecTBoBaHHe», «EcTecTBeHHBIH OTOOpPY,
«MHoroo6pasue copToB pacTeHuil», «MHorooOpa3ue nopoj *UBOTHbIXY», «llonmymsuuny, «MyTannoHHas
U3MEHYHUBOCTB», «Apomopdosb», «Manoanantaumum», «OOmas naereHepauus», «/IBuwxymue CHIIBI
sBosmonMmny, «Kapra-cxema Mapmpyra nyremectsus Y. lapsuna», «bopbba 3a cyliecTBOBaHHEY,
«ITpucnocobnenHoctb  opraHu3moBy»,  «['eorpaduueckoe  BHIO0Opa3oBaHHE»,  «DKOJOTHUECKOE
BUJI000pa30BaHUEY.

Oo6opynoBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPACKH, HAOOp IUIOIOB U CEMSH,
kotekuust «IIpumepbl 3alUTHBIX MPUCIIOCOOJIEHUN Y JKMBOTHBIX», MOJeib «OCHOBHbIE HampaBiICHUS
HBOJIIOIIUMY, 00BEMHAs MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduyeckas kapra mupa, KoyuleKIus «PopMbl COXPAaHHOCTH HCKOMA€MbIX J>KUBOTHBIX M
pacTteHuii», moaens ammnkanus «llepekpéct xpoMocom», BlaxHble IpenapaTsl «Pa3BuTne HacEKOMOroy,
«Pa3BuTHe nArynkn», Mukponpemnapar «JIpozoduna» (Hopma, MyTanuu GopMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHEeHHE BUIOB MO0 MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHast pabdora Ne 2. «OmnucaHue NPUCTIOCOOIEHHOCTH OpraHu3Ma M e€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4HBIC NPEACTABICHUS O 3apPOXKACHUU XU3HU. HaydyHble TMIIOTE3b BOSHUKHOBEHUS KM3HU HA
3emsie: abMOTreHe3 U MaHCTIEPMUL. XUMHUYECKas 3BOIONH. AOUOTeHHBIN CUHTE3 OPraHUYeCKHUX BEIIECTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE TOATBEPKACHUE XHMHUYECKOM »HBoMonMH. HauvanbHble dSTamnsl
Oouosornvyeckoii sBomonuu. I'mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H



BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KiIETKH U UX 3BOIIOLUSA. POPMUPOBAHUE OCHOBHBIX I'PYII SKMBBIX
OpraHU3MOB.

PasButne xu3Hu Ha 3emiie mo 3pam U nepuoaam. Kartapxeil. Apxelickas U NpOTEpO30MCKast dpBbI.
[Taneo3oiickass 3pa u €€ Tepuombl: KEMOPHIHCKUN, OPIAOBUKCKHH, CHUIYPUHUCKHUH, JECBOHCKHMA,
KaMEHHOYT OJIBHBIN, IEPMCKHU.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, OPCKUA, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuka KiauMaTa M TEOJIOTMYECKUX IporeccoB. (OCHOBHbIE 3Tamlbl  HBOJIOLUU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMop(o3bl y pacTeHMH M JKUBOTHBIX. llosiBJI€HME, paciuBeT H
BBIMUpAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MUpa Kak OTpa)K€HHE 3BOIOLUH. OCHOBHBIE CHCTEMATHUYECKHE T'PYIIIBI
OpraHU3MOB.

OBoironusl 4yesnoBeka. AHTpONOJIOrMs Kak Hayka. Pa3BuThe NpeacTaBieHUN O MPOUCXOKICHUM
yesnoBeka. Meroapl M3ydeHus aHTpornoreHe3a. CXOACTBA W pa3ivyMsl YEIOBEKa U KUBOTHBIX.
CucremaTiueckoe MOoJI0KEHUE YeI0BeKa.

JBuxyme cunbl (dhakTopsl) aHTpororeHeza. HaciencTBeHHas H3MEHYMBOCTh M €CTECTBEHHBIM
ot6op. OO1IeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBILIJICHUE, PEUb.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpaJonuTeku, YemoBek ymenslil, YenoBek
npsAaMoxo i, Yenosek HeanaepTanbckuil, YemoBek pa3yMHbIi. Haxoqku HCKOIMaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAaHMUSI, 00JIACTh paCIPOCTpaHEHUs, 00bEM FOJOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UenoBeueckne pacel. OCHOBHbIE OOJIBIIME pachl: €BpOINEOUJHAsl (eBpasuiickas), Herpo-
aBcTpajouHas (3KBaTOpUaIbHAas), MOHTOJIOUAHAS (a3MaTCKO-aMepHuKaHcKasi). YepThl mpucrocoOIeHHOCTH
IIpe/ICTaBUTENIEH UEIOBEUECKUX pac K YCIOBUSM cyllecTBoBaHus. EquHcTBO yenoBedyeckux pac. Kpurtuka
pacusma.

JdemoHcTpaumu:

Hoptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabaunel u cxembl: «Bo3HnkHoBeHne CoOJIHEYHOM cHCTEeMbl», «Pa3BUTHE OpPraHMYECKOro MUpPay,
«PacturenbHas knetka», «KuporHas kierka», «lIpokapuormueckas kierka», «CoBpeMEHHas CHCTEMa
OpraHMYecKoro mupa», «CpaBHEHHE AHATOMUYECKHMX YEpPT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJOIMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOI'O YEeJIOBEKay,
«/peBHerimue moany, «Jpesaue moan», «[lepBeie COBpeMEHHbIE TN, «HeI0BeUeCKHE pachh».

Ob6opynoBanue: Mymspku  «IIporcxoxkaenne yenoBeka» (OIOCTHI aBCTPAJIONMTEKA, MUTEKaHTPOIA,
HeaH/epTajiblla, KPOMaHbOHIIA), CJIENKH WIH M300pakeHUsT KaMEHHBIX OpYyIui MEepBOOBITHOIO YeJIOBEKa
(kaMHU-YOMIEpHl, pyousa, ckpeOia), reoXpoHOJIIOTHYEcKas Tabuuua, Koyaekus «DopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Nel. «M3yueHune HCKOMAEMBIX OCTAaTKOB pACTEHUW U JKUBOTHBIX B
KOJUIEKLIASAX».

DKCKypcusi  «DBOJIOIMUS  OPTaHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBeI4ecKuil My3ei).

Tema 3. Oprann3msl 4 OKpPY:KaKOIAs cpeaa.

OKOJIOTMSl KAaK HayKa. 3aJadd W paszenbl dKOJOTMH. METOIbl 3KOJIOTMYECKHX HCCIEOBAaHUM.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl 00uTaHus OPTaHU3MOB: BOIHAS, HA3EMHO-BO3/IyIIIHASI, [TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Dxkonorudeckue gakropsl. Kiaccupukanus 3koIorudeckux HakTopoB: a0MOTHUYECKHE, OMOTHYECKHE
Y aHTpoToreHHbIe. [leficTBHEe IKOTOTHYeCKNX (DAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (akTOphl: CBET, TemrmepaTypa, BIaXHOCTh. Dotomepuoamsm. IIpucmocobienHws
OpPraHM3MOB K JIeCTBUIO abnoTHYeckuX (hakTopoB. buonornuecknue puTMmeal.

buotnueckue dakTopel. Buabl OMOTHYECKHMX B3aMMOJCHCTBHUI: KOHKYPEHIIHS, XWUITHHUYECTBO,
cuMOmo3 u ero ¢opmel. [lapasuTusm, koomepanmsi, MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCcalnu3M, HEWUTpanu3M. 3HayeHHe OWOTHYECKHX  B3aUMOJCHCTBUU IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.



DKOJIOTHYECKUE XAPAKTEPUCTUKU MOMyssiiiuu. OCHOBHBIE IMOKA3aTENM TMOMYJIALNN: YUCIECHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUTpalus. /[MHaMHKa YUCIECHHOCTH MONYJSIIUU U €€
perymusus.

JdemoHcTpaumuu:

[optpetsl: A. I'ymboabaT, K. @. Pynse, 3. ['ekkensb.

Tabmunel u  cxemsbl: kapta «l[Ipupoansie 30uHbl 3emun», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotomnepuoansmy, «llomynsiuny», «3aKOHOMEPHOCTH pPOCTa YHCIECHHOCTH MOMYyIsSuu HH(Y30pHuu-
Tydenbkuy, «[luiesbie nemnmy.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopnass pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pAcTEHUH U3 Pa3HBIX MeECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «I[Toncuér mIOTHOCTH MOMYJISIMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. Coo01ecTBa U 3K0JI0THYECKHE CHCTEMbI.

CoobmecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHUAOBasi, NPOCTPAHCTBEHHas,
Tpoduueckas (nuuieBas). Bunpi-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cucreMbl  (9kocucremsl). Ilonarme 00 oskocucreMe U OHOreoLEHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHThl 3KOCHUCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBI, penyueHTbl. Kpyrosopor
BEIIIECTB M MOTOK SHEPIUu B 3kocucrteMe. Tpopuueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBL: OOMacca, MPOAYKIHS. DKOJOTHUECKUE TTMPAMHIBL: TPOAYKIIUH,
YHUCIEHHOCTH, Onomacchl. CBONWCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIsLMs, pa3Butue. CyKueccHs.

[IpuposnHble  3KOCHUCTEMBI. ODKOCHUCTEMBI O03€p UM peK. OKOCUCTEMa XBOHHOro WM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHbIE ~ 3KOCHUCTEMBIL.  ATrpO’KOCHCTEMBI.  YpOoskocuctembl. buonornueckoe u
X03ICTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akTtop ycTOWuMBOCTH dKOcUCTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocraB u crpykrypa Ouocdepsl. XKupoe
BemiectBO M ero ¢QyHknuu. OcoOeHHOCTH OHOChepsl Kak I100adbHON 3SKocHcTeMbl. JlMHaMudeckoe
paBHOBecHe U oOpaTHas CBsI3b B buocdepe.

KpyroBopots! BemiecTB U OMOr€OXMMUYECKHUE IMKIIBI JIEMEHTOB (yriepoja, a3oTa). 30HAIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiau. AHTpONOreHHble H3MeHeHuss B Ouocdepe. [obanbHbIe
9KOJIOTMUYECKHE TTPOOIJIEMBI.

CocymecTBoBaHue MNpUpoAbl W denoBedecTBa. CoxpaHeHHe OnOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouocdeprl. OcCHOBa palMOHAJILHOTO YIPaBIEHHUS NPUPOJHBIMU pecypcaMud U HX
ucnosib3oBanue. JlocTikeHust OMOJIOTUU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

IToprpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmunel u  cxembl: «[IumeBbie 1enu», «buoneHo3: coctaB U CTpykTypay, «lIpuponnsie
cooOmiectBay, «llemn mutaHus», «IKomoruueckas nupamuaa», «buochepa u yenorek», «IKocHuCTeMa
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOWHOro Jieca», «buomeHo3 BomoéMa», «ArpoueHo3»,
«I[TpumepHbIe aHTPONOT€HHBIE BO3IEHCTBHS Ha MPUPOY», «BaxkHeline HCTOYHUKY 3arpsi3HEHHs BO3IyXa
U TPYHTOBBIX Boa», «llouBa — BakHeHIIasi cocrapisiomas ouocheprr», «DakTopsl JIerpagaluu MOYBY,
«[TapHukoBBId 3dexT», «DaKTOpbl PajMOAKTHBHOTO 3arpsi3sHeHHus Ouocdepnl», «OOImas CTPyKTypa
o6uocdeps», «PacmpocTpaHeHue ku3HU B Ouocdepe», «O30HOBBIM 3kpaH Ouocheps», «KpyroBopor
yriepoza B 6nocdeper, «Kpyropopot a3orta B IpHpoJie».

OOGopynoBanue: Mmoaenb-anmmukanus «Tunuaasle  OWOIEHO3b», repOapuii  «PacTuTenbHbIC
cooOmiecTBay, Koyulekiuu «buoreHos», «BpeauTenn BaKHEMIINX CEITbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuM M KOJUIEKLIMH PACTEHUH M >KMBOTHBIX, NMPHHAJUIEkKAIIME K pa3HbIM 3KOJOIMYECKHM TIpyIIam
omHoro Buna, Kpacnas kuura Poccuiickoit ®eneparin, n300paxKeHUss OXpaHIEMbIX BHJIOB PACTCHUN H
KUBOTHBIX.




IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUMOJIOTMM HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

Cornacno ®@I'OC COO, ycraHaBnuBaroTCs TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYYarOUIMMHCS
IPOTPaMM CPEAHEro o0mero 00pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType NMYHOCTHBIX PE3y/lbTaTOB OCBOEHHUs IpenMera «bHoorus» BbIAEIEHBI CIEAYIOLINE
COCTABJIAIOLIME: OCO3HAHHE OOYYArOIMMMCS POCCHUMCKON TI'pa)IaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUI0, HATMYMEe MOTHUBAIMU K OOYy4eHUIO OMOJIOTHH,
LIeJICHANPABIEHHOE pa3BUTHE BHYTPEHHUX YOEKJEHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX LEHHOCTEH H
HCTOPUYECKUX TPAAULIUN pa3BUTHSI OMOJIIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCS
PYKOBOJCTBOBATbCS B CBOEH AEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IPUCYLIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMUsl, HAJTHMUUE SKOJIOTUYECKOTO MPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTh IENIU H
CTPOMTD JKU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Hpeamera «BHomorus» NOCTHraloTcsl B €IUHCTBE y4eOHOU H
BOCIIMTATEIbHONW AESITEIBHOCTH B COOTBETCTBUM C TPAAMLMOHHBIMU DPOCCHUICKMMHU COLUOKYJIbTYPHBIMU,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IIPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOBOCIIMTaHMS M CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3ULUU JUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY U IMPaBOINOPSIKY, YEIOBEKY TpyJa U
CTaplieMy IOKOJEHHIO, B3aUMHOIO YBa)KEHHs, OCpeKHOTO OTHOUICHUS K KYJIbTYpHOMY HACIEIUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpOAE U OKPYKAIOILIEH cpelie.

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHs YydyeOHoro mnpenmera «bUOOTUS» JODKHBI OTpa)kaTb
TFOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi PyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEN MO3HUIMEN
JIMYHOCTH, CUCTEMOM HEHHOCTHBIX OPUEHTAIU, TO3UTUBHBIX BHYTPEHHUX YOEKIAECHUMN, COOTBETCTBYIOILUX
TPaJMLIMOHHBIM LEHHOCTSAM POCCUHCKOro oOOIIeCTBa, pacIIUpEeHHE JKU3HEHHOTO ONbITa M  OIbITa
JEATEIBHOCTH B IIPOLIECCE pEAM3alli OCHOBHBIX HAIIPaBJICHUH BOCIHUTATEIBHON JEATEIBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMY 00YUaIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO UJieHa
POCCHIICKOTO 00111eCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TTPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JESATEILHOCTH TIPH CO3JaHUU YUEOHBIX MPOCKTOB, PEIICHHUH
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACIIATH COOCTBEHHYIO TIO3UITHIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM JKU3HH
U OOBSCHATH €€;

YMEHHE YYUTBHIBATh B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIFOJICH
C Pa3HBIMU YOSKIECHUSIMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIMATHHBIM TOJIOKEHUEM;

TOTOBHOCTH K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJTHEHUS YUCOHBIX, ITO3HABATEIIHHBIX U
HCCIIeIOBATENLCKUX 33]1a4, YBAKHUTEILHOTO OTHOIIIEHUSI K MHEHHIO OMMIOHEHTOB MPHU OOCYKACHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHMS;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NEATENLHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTh POCCUICKON T'Pa)KTaHCKOW MICHTUYHOCTH, NMAaTPUOTHU3MA, YBKEHHUS K CBOEMY
Hapo/y, YyBCTBA OTBETCTBEHHOCTU mnepea PoauHoM, ropmnoctu 3a cBOM kpail, cBoro PonnHy, CBOM SI3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEe MHOTOHAIIMOHAIBLHOTO Hapoia Poceny;

LIEHHOCTHOE OTHOILIEHNE K MPUPOJAHOMY HACIEIUIO U MAMITHUKAM IPUPOIBI, TOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYJIE;



CIOCOOHOCTh OIICHHMBATh BKJIAJ POCCHMCKHUX YUYEHBIX B CTAHOBICHHE M pa3BUTHE OWOJIOTHH,
MMOHUMAaHMsI 3HAYCHHs OHWOJIOTMH B IO3HAHHHM 3aKOHOB IMPHPOJBI, B JKU3HH YEIOBEKA M COBPEMCHHOIO
o01IecTBa;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CITy:KEHHIO W 3amuTe OTedyecTBa, OTBETCTBCHHOCTH 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMl0 U IPUHUMATh OCO3HAHHBIE pEIICHUs, OPHUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHSI IEHHOCTEW CeMEIHON KU3HU B COOTBETCTBUHU C TPATUIUSAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS:

3CTETUYECKOE OTHOUICHNE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPUECTBA,
CHopTa, TpyZa, OOLECTBEHHBIX OTHOILIECHUI;

IIOHMMAHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUAAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢puznyeckoro BOCNHUTAHUS, (OPMHPOBAHHMA KYJbTYPbl 3/I0POBbS W 3MOIHOHAJILHOIO
Os1aromosty4ms:

MOHUMaHWE W peaju3anusi 3J0pOBOrO0 U 0€30MacHOro o0pa3a KU3HH (3J0pOBOE THUTAHUE,
COOJIOICHNE TUTUEHUYECKUX MPABHUI U HOPM, COAIaHCUPOBAHHBIN PEXXHUM 3aHITUN U OTIbIXA, PETyIsIpHas
(du3nvecKass aKTUBHOCTH), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY
(bu3MUeCKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMaHWE IIEHHOCTH MpPaBWJ WHIWBHAYAIHHOTO W KOJUIEKTUBHOTO O€30MAacHOr0 TOBEICHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIICACTBUI W HENPHUSITHS BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS aIKOTOJIs, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTh K AaKTHBHOW JICATENILHOCTH TEXHOJIOTHYECKOW W COIHMAJIbHOW HAIpaBICHHOCTH,
CIMOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIILHO BBITIOJHATH TAKYIO IESTEIBHOCTH;

MHTEPEC K Pa3IUUHBIM cepaM MpoecCHOHATBLHOM e TeTbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIH
BbIOOD Oynyiieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOrM4€eCKOr0 BOCIIATAHMA:

9KOJIOTUYECKH IeJIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE ¢é
CYIIECTBOBAHUS;

MOBBIIIIEHHE YPOBHS 9KOJIOTHUYECKON KYJIBTYPhI: MPHOOPETEHUE OMbBITA TNIAHUPOBAHUS TTOCTYIIKOB H
OIICHKH MX BO3MOYKHBIX MOCIICICTBUH ISl OKPYIKAIOIICH CPEIbI;

OCO3HaHHE TII00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOJIEM U IyTEi UX PEIIeHus;

CIMOCOOHOCTh HCIOJIB30BAaTh MPUOOpETaeMble TPH HM3YYCHHH OWOJIOTHH 3HAHHWS W YMCHHUS TPH
peLIeHrH TPOOIIEM, CBA3aHHBIX C PAIMOHAIBHBIM TPHPOIONOIb30BAHIEM (COOIIIOICHIE TIPABHJI TIOBEICHHSI
B MPUPOJIC, HANPABICHHBIX Ha COXPAHEHHE PABHOBECHS B HIKOCHCTEMAax, OXPaHy BHIOB, DKOCHCTEM,
ouochepsl);



AKTUBHOE HEINPUATHE JEUCTBUM, NPUHOCIIIMX BPEH OKPYXKAIOIIEH MNPUPOAHON Cpene, yMEHHE
MPOTHO3UPOBATh HEOJArONpHUsATHBIE HSKOJIOTMYECKHUE TOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpEIOTBPALIATh HX;

HaJIM4Me Pa3BUTOrO 3KOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpbl, ONbITA JIEATEIbHOCTU
3KOJIOTMYECKOW HANPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCA UMH B I03HABATEIbHOM, KOMMYHUKATUBHON
U COLMAIbHOW TNIPAKTUKE, TOTOBHOCTUM K YYacCTHUIO B NPAKTUYECKOH JEATEIbHOCTH 3KOJIOTMYECKOU
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
O0I11eCTBEHHOH MPAaKTUKU, OCHOBAHHOTO HA JAMAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B IIOJINKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJIBTYPBl KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY
JOABMHU U TTO3HAHUSI MUDA;

NOHMMaHHe crenu(ruKkr OMONIOTUN KaK HayKH, OCO3HAHUs €€ poiu B (JOPMUPOBAHNHU PAITIOHAIBHOTO
Hay4YHOT'O MBIIIJICHHS, CO3JIaHMM LEJIOCTHOTO IpEJCTaBICHUs 00 OKpYy)KalolleM MHUpE KaK O €IUHCTBE
IIPUPO/BI, YEJIOBEKAa W OOIIECTBA, B IMO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpodsieM
COXpaHEHMsI IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUIi COBPEMEHHOW NHMBHIIHM3AIMU: OOECIIEYCHUsT HOBOTO
YPOBHS pa3BUTHUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PEeCypCHbIE
npoOJIeMBl Pa3BUTHS UYEIOBEYECTBA, IMOMCKA MyTEH BBIXOJAa M3 TIIOOATBHBIX JKOJIOTHYECKHX MPOOIeM |
obecrieyeHus nepexojia K ycToMYMBOMY pa3BUTHIO, PALlMOHAIILHOMY MCIIOJIb30BAaHHUIO IIPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB YKHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOIMYECKUX 3HAHUH B LIEJISX MOBBIICHUS OOIIEH KyIbTYpHl,
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTAaBHOM 4acTH ()YHKIIMOHAJIBHOW TPAMOTHOCTH O0YYarOIIIXC,
dbopmMHUpyeMoii TpH N3yueHUH OMOJIOTHH;

MOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJb30BaTh I[OJlydaeMble 3HAHMS JUIsl aHajdu3a U OODBSCHEHUS SBJICHUH OKpPYKAIOIIEro Mupa H
MIPOUCXOJSAIINX B HEM U3MEHEHU, yMEHHE J1e1aTh 000CHOBaHHbBIE 3aKJIIOUEHHS] HA OCHOBE HayUHBIX (DAaKTOB
Y UMEIOLINXCS JAHHBIX C LEJIBIO MOTYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJB30BaTh OMOJOIMUYECKUE 3HAHMA Ul pelleHHs MpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAay4YHOM JeSTENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO H
HCCIIEIOBATENBCKYIO AESITENIBHOCTh HHINBUYAIbHO U B TPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTh K HEMpPEPHIBHOMY 00pa3oBaHUI0 U CaMOOOpa30BaHUIO, K aKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJOTMH B COOTBETCTBHH C JKU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOEHHsI yueOHOro npeamera «buojorusy BKIIOYAIOT: 3HAUUMBIE
it (GopMUpOBaHMS ~ MHPOBO33PEHHUS  OOYYAIOUMXCS  MEXKIUCHMIUIMHAPHBIE  (MEXMIpEeAMETHBIE)
oOlIeHay4YHbIE TOHATHUS, OTpPa)KaroIIMe IEJIOCTHOCTh HAYyYHOW KapTHHBI MHUpa U CHEHU(PUKY METO/I0B
MIO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA,
Hay4yHbI (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCClIeJoOBaHHME, HaOII0JCHHE,
U3MEpeHue, OHKCHEPUMEHT M JpPYyrux), YyHHUBepcaJbHble y4eOHble JeHCTBHsS (TIO3HaBaTeNbHBIE,
KOMMYHHMKaTHUBHBIE, PETyIATHBHbIE), obecrneunBarone GopmMupoBaHue (yHKIIMOHAILHOW I'PAMOTHOCTU U
COLMAJIbHOW KOMIIETEHIIMM OOy4Yaromuxcsi, CHOCOOHOCTh OOYYalOIIMXCS HCIONb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHUBEpCalbHble YyueOHble JIEHCTBUS B
[M03HABATEILHON U COLMAJIbHON MMPAKTHUKE.

MetanpeameTHble pe3ynbTaThl OCBOCHUS MPOrPaMMBbl CPEeIHEro OOIIero 00pa30BaHUS JIOJKHBI
OTpaXkaTh:



OBJaieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a3oBbIe JOrHYECKHUeE AeHCTBHUS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEGHUM 3HAHMW MPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHanu3a, CUHTE3a,
CpaBHEHHMSI, KJIACCU(PHUKAIMH, 00O0OIEHHs), PAaCKPhIBATh CMBIC OMOJIOTHUECKUX MOHATHH (BBIICNIATH HX
XapaKTepHble PU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU ITOHITUAMH);

OTpeNeNATh LENH ACATENbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPHH HX JOCTH)KEHUS, COOTHOCHTH
Pe3yJbTAThl AESITEIbHOCTH C IOCTABICHHBIMH LIEISMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS IJ1s1 OOBbSICHEHUS (PAKTOB U SIBIICHHUN KUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PpACCYXJEHHUs (MHAYKTHBHBIC, AECIYKTUBHbIC, 10 AaHAJIOIMM), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, ()OPMYIUPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MOJEIbHBIC CPEACTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOIICHUMA
B M3Y4aeMbIX OMOJIOIMYECKHX OOBEKTaxX, a TaKXkKe MPOTUBOPEUNIi Pa3HOIO POJA, BBIIBIECHHBIX B Pa3IMYHbIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH PELICHUs MpoOJieMbl € Y4ETOM aHajau3a HMEIOIIMXCS MaTepUalbHbIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAEATEIBbHOCTb, OLIEHUBATb COOTBETCTBHE PE3YyJbTATOB II€JSM, OLEHUBATH
PHICKH TTOCIIEICTBUI NI TETLHOCTH;

KOOP/IMHUPOBATh U BBINOJIHATH pAaOOTY B YCIOBUSAX PEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
B3aHMOJCUCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HaBBIKAMU  Y4eOHO-HCCIEIOBATENbCKOM ¥  TPOEKTHOW JIeATENbHOCTH, HaBBIKAMH
paspemieHust mpooieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BAaTh PAa3JIMYHBIC BUbI ACATCIBHOCTH 10 IMOJYYCHHNIO HOBOT'O 3HAHUS, €0 MHTCPIIPETALINH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE TPU CO3JAaHUHM Y4EOHBIX H
COIUAJIBHBIX MMPOCKTOB;

dbopMUpOBaTh HAYYHBI THUN MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBBIMU
IIOHATHUAMHU U METOJaMHU.,

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON NEATEIBHOCTH M JKU3HEHHBIX
CUTYyaluiIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJHM3WpOBaTh 3a/adyy, BBIABUTATh THUIOTE3Yy €&
peliCHusd, HaXOAWTb AaprymMeHTBI I J0Ka3aTCJIbCTBA CBOHX YTBep)K}ICHI/II\/JI, 3aaaBaTb I1apaMETpbl H
KPUTEPUU PEIICHUS;

AHAJIM3UPOBATE IOJYUYCHHBIC B XOJAC PCIICHHUA 3aJadyu PE3YyIbTaTbhbl, KPUTUUYCCKHU OLCHUBATH HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NIPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh  IIEJICHANIPABICHHBI TOWCK TMEpeHoca CpPeACTB U CHOCOOOB  JCHCTBHS B
poeCCUOHATBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTATh HOBBIE HJEU, TpeiaraTh OPUTHHAJBHBIE TOIXOJbl U PELICHHS, CTaBUTh MPOOJIIEMBI U
3aJ1a4M, JOITYCKAIOIUe aJIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX HCTOYHMKAX HMH(OpMAIUM (TEKcTe Yy4eOHOro MOocoOus, Hay4dHO-
MOMYJISIPHOM JUTEpaType, OMOJIOTMYECKHX CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX TaHHbBIX, B
WuTepHere), aHaIM3upoBaTh HHPOPMALMIO pA3IUYHBIX BUAOB U (OPM TNPEACTABICHUS, KPUTHUYECKH
OLICHUBATH €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;



(bopMyIHUpOBaTh 3aMPOCH M MPUMEHATH PA3TUYHBIE METOBI MPU TOUCKE U 0TOOpe OMOTOTHYECKON
nH(popMaIuu, He0OXOAMMOMN ISl BBITIOJHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (HOpPMY TPEICTABICHUS OWOIOTUYECKOW HH(pOpMAIIH
(cxemsl, TpaduKH, AHArpaMMBbl, TaOTUIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPENICTBA MpHU padoTe ¢ Ouonormueckod nHpopmaruei:
NPUMEHSITh XUMHUYECKUE, (PU3NUYECKUE U MaTeMaTHYECKUE 3HAKM W CHUMBOJIBI, (OPMYIbI, abOpeBuarypy,
HOMEHKJIATYPY, UCIIOJIb30BAaTh U MIPEOOPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABaHUs M 3allUThl WHGOpMAIHMK, WHPOPMAIMOHHOW O0€30MacHOCTH
JTUYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JAeCTBHSIMM:

1) o6menne:

OCYHICCTBJIATL KOMMYHHUKAIIMHM BO BCCX 0(1)epax JKM3HH, AKTHBHO YYaCTBOBATb B JUaAJiore HWJIn
JIMCKYCCHU IO CYIIECTBY OOCYKIaeMOW TeMbl (yMEHHE 3a1aBaTh BOINPOCHI, BBICKA3bIBAThH CYIKICHUS
OTHOCHUTCIIBHO BBIITOJIHCHU S Hpe[maraeMof/I 3ala4i, YUYUTbIBATb HHTCPCChbI U COIJIACOBAHHOCTH HO3I/IIII/II71
JAPYTUX YYACTHUKOB JIHAJIOra WK JUCKYCCHH);

pacno3HaBaTh HeBepOambHBIC CpeACTBa OOIICHHS, MOHMMATh 3HAYCHHUE COIMAIBHBIX 3HAKOB,
NPEIIOCHUIOK BOSHUKHOBEHHSI KOH(PIIMKTHBIX CHTYAIMi, YMETh CMATYaTh KOHMIIMKTHI U BECTH TIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHWS M B3aWMOJICHCTBHSA, TOHMMATh HAaMEpPEHHs APYrHX
JFOJIEH, MPOSIBIATh YBaKHTEILHOE OTHOIIECHHE K COOECETHHKY M B KOPPEKTHOM (opme (GopMyIupoBaTh
CBOH BO3PaXKEHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIL30BAHUEM A3BIKOBBIX CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHYyaIbHON pabOThl MpHU peLICHUN
OMoJorMuyeckor  MmpoOseMbl, OOOCHOBBIBaTbH  HEOOXOJUMOCTh  IMPUMEHEHHsS  TIPYNIOBBIX  (opMm
B3aUMOJICHCTBHS NIPU PELICHNN Y4eOHO! 3a1auH;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBHM ¢ yU€TOM OOILIIMX UHTEPECOB U BO3MOKHOCTEN
Ka)KJOT0 WIEHA KOJIJIEKTUBA;

NPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BBIBATh U KOOPAUHHUPOBATH JEHCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATh IUIaH JEHCTBUH, pacrpelesiaTh poju ¢ Y4éTOM MHEHUH Y4aCTHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCcTHMKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEH C IIO3ULIMN HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATErMUYECKOE IIOBEIEHHUE B PA3JIMUHBIX CUTYalUsAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryisTHBHBIMH 1€ CTBUSIMU:

1) camoopranmn3anus:

MCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS JJISl BBIIBICHHS] MPOOJIEM M MX PEIICHUs B JKU3HEHHBIX U
y4eOHBIX CUTYyalLUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1[eJIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JIEHCTBUSX
1 TIOCTYTIKaX 110 OTHOLLIEHUIO K KUBOU MIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopmMynHMpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BaATEIbHON NESITEILHOCTH U )KU3HEHHBIX CUTYaIHX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pELIEHHUA MpoOJieMbl € Y4ETOM HMMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;



JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO HIMPOKON SPYIUIMH B Pa3HBIX OOJIACTIX 3HAHUM,
IIOCTOSIHHO ITOBBIIIATE CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBHI B IESATEIIBHOCTD, OLICHUBATh COOTBETCTBHE
pE3yJIBTAaTOB LIEISM;

BJIAJICTh HABBIKAMH II03HABATENBHOW pPE(PIEKCUM KaKk OCO3HAHMS COBEPIIAEMBIX JACUCTBUHA H
MBICJIUTENbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHU, UCIOJIB30BaTh MPUEMBI Pe(ICKCUH AJIs OLCHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHsiTHE CedsT M APYTHUX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTATOB AEATEIbHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYIOro 4eI0BeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynabTaThl ocBoeHus mporpammbl COO mo Ononoruu Ha 6a30BOM YpOBHE BKITFOUAIOT
cneunpuyeckue s yueOHoro npeamera «buosorusy» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUHA 1O
OCBOEHHIO, UHTEPIIpEeTaluU
U NpeoOpa30BaHMIO 3HAHWM, BUJIBI AEATEIBHOCTH I10 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUH B
Pa3IMYHbIX Y4eOHBIX CUTYallUsX, @ TAK)KE B peabHbIX )KM3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C OHosoruei. B
IporpamMMe IpeaMETHbIE Pe3yJIbTaThl IPEACTaBICHBI 10 roJjaM 00yUeHHUs..

[IpenmerHble pe3ynbTaThl OCBOEGHUs y4yeOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXarTh:

c(OPMHPOBAHHOCTb 3HAHUI O MecTe M PO OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHMS €CTECTBEHHBIX
HayK, B (QOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIQJIe POCCUHCKUMX U 3apyOeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWUOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa TSl peIICHsI )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEPIKaHNE OMOJIOTHYECKUX TEPMUHOB U MOHSATHNA: KU3HB, KJIETKa, OPraHu3M,
MeTabonu3sM (0OMEH BeIIeCTB W TNPEeBpalleHHe HHEpPruH), ToMeocTa3 (CaMoOperyisuus), YypOBHEBas
OpraHu3aIysl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEJCHUE (PENPOIYKIIM), HACIEICTBEHHOCTh, U3MEHYMBOCTD,
POCT | pa3BUTHE;

yYMEHHUE u3JaraTb OMOJIOTMYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IIEHTpajIbHas
orMa MoJseKyasipHoi Ouonorum), 3akoHsl (I'. Mengens, T. Moprana, H. U. BaBunoBa) u yuenus (o
LEHTpaxX MHOT000pa3us M MPOUCXOXKAECHUS KynbTypHBIX pacteHuii H. V. BaBuioBa), onpeaensTs rpaHHIIbI
UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAy4YHOTO TO3HAHUS B OMOJIOTMHM: HAOJIIOJAEHUE W OMHMCAHUE KHUBBIX
CHICTEM, TIPOIIECCOB U SIBIICHHUH, OpraHU3aIus ¥ MPOBEICHUE OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIDKECHHE
TUIIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXAY MCCIEIyeMbIMU BEIWYMHAMHU, OOBSCHEHHE IOIY4YEHHBIX
pe3yabTaTOB, MCIIOJb30BAHHBIX HAy4YHBIX IOHATUH, TEOPUH M 3aKOHOB, YMEHHE JelaTh BBIBOJABI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE IPU3HAKKM BHUPYCOB, KIETOK MPOKApUOT U HYKAPHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH HpOIIECCOB: OOMEHa BEIIECTB M
IIPEBpAILEHHs] SHEPTUN B KIIETKE, (POTOCUHTE3a, IUIACTHYECKOTO M YHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO32a, MEH03a, OTNIOIOTBOPEHUS, Pa3MHOKEHHUS, MHIUBUIYaJIbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);



YMEHHUE NPUMEHATHh NOJTy4YE€HHBIC 3HAHUS IS OOBSICHEHHS OMOJIOTHYECKUX MPOLIECCOB M SIBICHUM,
IUIL TIPUHSTHS TPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKMU3HU C IENIbI0 oOecriedeHHuss Oe30MacHOCTH
CBOETO 3/I0POBbSI U 37I0POBbS OKPYXKAIOIIMX JIOJAEH, COONIOAEHUS HOPM TPAMOTHOTO IIOBEICHUS B
OKpY’Karollel pUpOAHOH cpelie, MOHMMaHUue HEOOXOMMOCTH UCIOIb30BaHUS JTOCTHKCHUN COBPEMEHHOU
OMOJIOTUU M OMOTEXHOJIOTHIA JJIsl PAallMOHAIBHOTO TPUPOIONIOIB30BAHHUS;

YMEHHUE peIlaTh AJIEMEHTapHbIe TeHETHYECKHE 3aJa4l HAa MOHO- M JUTHOPHIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HAcJeIOBaHHEe, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS ISl TpPEJCKa3aHHs
HaCJIEIOBaHUsI TPU3HAKOB y OPTaHNU3MOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOMI0JATh IMpaBuia MpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKU OLEHUBATh U MHTEPIPETUPOBATh HHPOPMALINIO OHOJIOTUYECKOTO COAEPIKaHUs,
BKJTIOYAOIIYIO TICEBJIOHAYYHbIC 3HAHUS M3 PAa3IMYHBIX MUCTOYHUKOB (CPEICTBa MAacCOBOW HH(OpPMAIUH,
HAYYHO-TIONYJISIPHBIE MaTepUalibl), ATHUYECKHE AaCMEKThl COBPEMEHHBIX MCCIEOBaHUN B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS, 0000IIas OUOIOTHYCCKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh MIOHATHIHBIN anmapar OHOJIOTHY.

[IpenMeTHble pe3ynbTaThl OCBOEHUA ydeOHoro mnpeamera «buomnorusin» ¢ 11 Kaacce HOMKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (HOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YYEHBIX-OHMOIIOTOB B pa3BUTHE OHOJOTUM, (DYHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl peIICHHsI )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEp>KaHUE OWOJOrMYECKUX TEPMHUHOB W TIOHATUN: BUJ, MOMYJISIHS,
reHO(OH], SBOJIOLHUSA, MABIKYIIHME CHIBI ((aKTOPBI) HBOJIOIHMH, MPHUCIOCOOICHHOCTh OpPTraHU3MOB,
BHUJI000pa30BaHUe, HKOJIOTUYECKHE (DAKTOPBI, IKOCUCTEMA, MPOAYIEHTh, KOHCYMEHTBI, PEIYICHTHI, IETH
MUTaHUS, SKOJIOTUYECKasl MUpaMuia, OuoreorieHo3, onocdepa;

YMEHHE H3/IaraTh Ouonorumueckue Teopuu (dBomtonnoHHas teopus Y. [lapBuHa, cHHTETHYECKas
TEOpHsl DBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabiieBoro cxoactBa K. M. bapa, udepemoBanus
TNIaBHBIX HampaBieHud U myteil sBomroruu A. H. CeBeprioBa, yuenuss o 6uocdepe B. U. Bepnaackoro),
OTIPEICIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAyYHOTO TMO3HAHUS B OMONOTWU: HAOIOJICHHE U ONMHCAHHE KUBBIX
CHICTEM, TIPOIIECCOB U SIBIICHHUH, OpraHU3aus ¥ MPOBEIeHNE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBIKECHHE
TUIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMH BETUYMHAMHU, OOBSCHEHHE IOJTYYEHHBIX
pe3yabTaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX TOHSATHHA, TEOPHHA M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBaHUU TIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIE TPU3HAKKM CTPOCHHUS OWOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJSAUN, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLEHTOB, OHOr€OIEHO30B M HSKOCHCTEM, OCOOEHHOCTH
MIPOLIECCOB: HaCJIeJICTBEHHOMI M3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BHJI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, AEUCTBHUS SKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI, IEPEHOCA BEILECTB
M TIOTOKa DHEPrHMH B HSKOCHCTEMAaX, aHTPOIIOTCHHBIX HW3MEHEHHH B JKOCHCTEMax CBOEW MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOTr€OXMMUYECKHX IIUKIIOB B OHocdepe;

YMEHHUE TMPUMEHSITh NOJYYCHHBIC 3HAHUS IS OOBSICHEHHSI OMOJIOTHYECKUX TPOIIECCOB W SIBICHUH,
JUIS TIPUHATHS MPAKTUYECKUX PEIIeHUH B TOBCETHEBHOW JKM3HMU C IIENbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 3/I0POBBS M 37I0POBbS OKPYKAIOIIUX JIFOACH, COONIOJCHHUS HOPM TPAMOTHOTO TIIOBEICHUS B
OKpy>Karollel IpupoaHOi cpelie, MOHMMaHUE HEOOXOJMMOCTH MCIOIb30BAHUS JTOCTHKEHUN COBPEMEHHOU
OMOJIOTHY TS PAIIMOHATIBHOTO TIPUPO/IOTIONB30BaHUS;

YMEHHUE pellaTh JIeMEHTapHble OMOJIOTHYECKHE 3a7ayl, COCTABIATh CXEMBl MEPEeHOCa BEIIECTB U
SHEPTHH B IKOCHCTeMax (IIEMU MUTaAHUSA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPaKTHUYECKUE paboOThl, COOMI0AaTh IMpaBHUja MpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKU OIEHUBATh M MHTEPIPETUPOBATH HHPOPMAIHIO OUOJIOTUYECKOTO COACPKAHMS,
BKJIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHHUKOB (CpEICTBAa MaccOBOM HMHQOpMaIuH,



HAYYHO-TIONYJISIPHBIE MaTepHalibl), paCCMaTPUBATh TII00abHBIE HKOJIOTHUYECKHE TPOOJIEMbl COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIUIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOLICHMs, 000011asi OHOIIOTHYECKYIO

MHGOPMALIHIO U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BATh MOHATUHHBIN anmnapar OMOI0Truu.
TEMATUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HanmMeHoBaHue KoJsinyecTBO 4acoB JnekTpoHHbIEe (LUPPOBbLIE)
n/n pasziesioB U TeM Bcero | KoutpousibHble | [[pakTudyeckue | 0O6pasoBaTesbHbIE peCypChl
porpamMMbl paboThI paboThl
1 Buosiorus kak Hayka 2 0.5 bubauoTteka LLOK
https://m.edsoo.ru/7f41c292
2 ’KuBnble cucTeMbl U bubsunoTteka LJOK
MX OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYeCcKHM cocTaB 1 bubanoreka LIOK
Y CTPOEHHUE KJIETKHU https://m.edsoo.ru/7f41c292
4 JKusHenesaTeIbHOCTD bubanoreka LIOK
KJIETKHU https://m.edsoo.ru/7f41c292
5 PazMHOKeHHEe U 1 bubauoreka LIOK
VH/UBUAYaJIbHOE https://m.edsoo.ru/7f41c292
pa3BuUTHE
OpPraHM3MOB
6 HacnencTtBeHHOCTh U 1.5 bu6saunoreka [JOK
M3MEHYUBOCTb https://m.edsoo.ru/7f41c292
OpPraHM3MOB
7 Cesexkuus bubanoreka LIOK
OpraHu3MOB. https://m.edsoo.ru/7f41c292
OcHOBBI
OUOTEXHOJIOTUH
8 Pe3epBHOEe BpeMs bu6sunoTteka [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 0 4
YACOB I10 [TPO'PAMME
11 KJIACC
Ne | HaumeHOBaHHe KoJsinyecTBO 4acoB JsneKTpoHHbIEe (IIUPPOBLIE)
n/n | pasgenoB U TeM | Bcero | KonTposbhbie | [IpakTuyeckue | 06pasoBaTesIbHbIE PECypPChI
porpaMMbl paboThl paboThI
1 JBOJIIOIMOHHAs 9 1 bubauoreka LIOK
6uo0JI0rUs https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBeHHE 9 0.5 bubaunoreka LIOK
Y pa3BUTHE https://m.edsoo.ru/7f41cc74
»KU3HU Ha
3emJe
3 OpraHu3Mbl U 5 1 bu6snoTeka [JOK
OKpYy»Karolas https://m.edsoo.ru/7f41cc74
cpefia
4 CoobiecTBa u 9 bubauoreka LIOK
3KOJIOTUYECKHUE https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOe 2 Bub6snoTeka LIOK
BpeMs https://m.edsoo.ru/7f41cc74
OBIIEE 34 0 2.5
KOJIMYECTBO YACOB
[10 [IPO'PAMME

IHOYPOYHOE NNIAHUPOBAHUE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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

10 KJTACC

Ne Tema ypoka KosinyecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBHIE
n/ Bcer | KonTposibH | [IpakTuyeck | M3y4eHHU o6pa3oBaTesibHbIe
I 0 ble paboThl ve paboThl A pecypchl
1 buoJjiorus B 1 bubanoreka LIOK
CHUCTeMe HayK https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a
2 MeTo/bI 1 0.5 bubanoreka LIOK
NO3HAHMUS )KUBOU https://m.edsoo.ru/863e6
NPUPOJBI. 122
[IpakTHyeckasa
paboTta N2 1
«Mcnosb3oBanue
pPa3IUYHbIX
MeTO/I0B IIpHU
M3y4eHUHU
6M0JIOTUYEeCKUX
00'BEKTOBY
3 buosoruyeckue 1 bu6sunoteka I[JOK
CHUCTEMBI, https://m.edsoo.ru/863e6
HpOLEeCcChl U UX 564
M3y4YeHue
4 XUMHYEeCKUH 1 bubaunoreka LIOK
COCTaB KJIETKHU. https://m.edsoo.ru/863e6
Bogau 74e
MUHepaJbHble
COJIU
5 benku. CoctaB u 1 bubaunoreka LIOK
CTpoeHHe 6eJIKOB https://m.edsoo.ru/863e6
b72
6 depMeHTbl — 1 0.5 bu6saunoteka [JOK
6HoJIOTHUYEeCKHE https://m.edsoo.ru/863e6
KaTa/In3aTOpPBI. b72
JlabopaTopHas
pabota Ne 1
«HM3yyeHnue
KaTaJINTUYEeCKOU
AKTUBHOCTHU
dbepMeHTOB (Ha
npuMepe
aMuJia3bl WU
KaTaJia3bl)»
7 YraeBoapbl. 1 bu6aunoreka I[JOK
Jlunu bl https://m.edsoo.ru/863e6
870
8 Hyk/ievHOBBIE 1 bubanoTeka [IOK
KUCJAOThL. ATD https://m.edsoo.ru/863e6
d5c
9 Hctopusa u 1 bubsauoTteka [JOK
MEeTO/Ibl https://m.edsoo.ru/863e6
U3y4eHUs e88

KJIETKH.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KieTtouHaga
Teopus

10 | KseTka kak
11eJI0CTHas )KUBasi
cucTeMa

11 | CtpoeHue 0.5 bu6auoTteka LJOK
3yKapHUOTHUYECKO https://m.edsoo.ru/863e6
1 KJIETKHU. ffo
JlabopaTopHas https://m.edsoo.ru/863e7
paboTta Ne 2 16¢
«H3y4yenue
CTPOEHHUs KJIETOK
pacTeHuy,
>KUBOTHBIX,
rpuboOB U
6akTepuil moj,

MHUKPOCKOIIOM Ha
rOTOBBIX

MUKpoOInpenapara
X Y MX ONMCAaHUE»

12 | O6MeH BelecTB bubanoreka LIOK
WJIM MeTab0JIM3M https://m.edsoo.ru/863e7

66¢

13 | ®oTocuHTE3. bubanoreka LIOK
XeMocHUHTEe3 https://m.edsoo.ru/863e7

c98

14 | DHepreTHUYecKuu Bu6auoTteka LJOK
06MeH https://m.edsoo.ru/863e7

aae

15 | )KusHeHHbIH 0.5 bubanoreka LIOK
IUKJI KJIETKH. https://m.edsoo.ru/863e7
JlesleHUe KIETKHU. dc4
MwuTo3.

JlabopaTopHas
pab6ota Ne 3
«HabJuronenue
MHTO3a B KJIETKaX
KOHYHKA
KOpelllKa JiyKa Ha
TOTOBBIX
MUKpoOTpenapara
X»

16 | BuocuHTe3 6GeJiKa. Bubaunoreka LIOK
Peaknus https://m.edsoo.ru/863e7
MaTPUYHOTO 96e
CUHTe3a

17 | TpaHcasuus — bu6sunoteka [JOK
O6HOCUHTE3 OeJsiKa https://m.edsoo.ru/863e7

96e

18 | HekneTtouHble bubanoreka LIOK
bOopMbI )KU3HU — https://m.edsoo.ru/863e7
BUPYChI 540

19 | ®opmbl Bub6anoTeka LIOK

Pa3MHOXEHHUA

https://m.edsoo.ru/863e8



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

OpraHu3MoOB 1b6
https://m.edsoo.ru/863e8
3le

20 | Metio3 bu6sunoTteka LJOK

https://m.edsoo.ru/863e7
f4a

21 | ObpasoBaHHe U 0.5 bu6bsaunoTteka [JOK
pa3BuUTHE https://m.edsoo.ru/863e8
II0JIOBBIX KJIETOK. 1b6
OnsiogoTBOpPEHME
. JlJabopaTtopHas
paboTa Ne 4
«H3yyenue
CTpO€eHUS
MIOJIOBBIX KJIETOK
Ha rOTOBBIX
MHUKpoOIpenapara
X»

22 | UapuBuyaibHOE bubanoreka LIOK
pa3BUTHE https://m.edsoo.ru/863e8
OpPraHM3MOB 436

23 | 'enetuka — bubanoreka LIOK
HayKa o https://m.edsoo.ru/863e8
HacJIeZICTBEHHOCT 6f2
U
M3MEHYHUBOCTH

24 | 3aKOHOMEPHOCTH Bu6auoTteka LJOK
HacJieJJOBaHUs https://m.edsoo.ru/863e8
MPHU3HAKOB. 878
MoHorubpuaHoe
CKpelllMBaHHe

25 | lurubpugHoe bubanoreka LIOK
CKpelUBaHUe. https://m.edsoo.ru/863e8
3aKoH 9a4
HEe3aBHCUMOTO
HacJieZJOBaHUS
IPHU3HAKOB

26 | CrenuieHHOe 0.5 bu6aunoreka I[JOK
HacJieZJloBaHUe https://m.edsoo.ru/863e8
MPHU3HAKOB. c60
JlabopaTopHas
paboTta N2 5
«H3yyenue
pe3y/IbTaToB
MOHOTUOPUIHOTO
U JUTHOPUJHOTO
CKpeluBaHUs y
JIpo30dUIbI HA
rOTOBBIX
MHUKpOIpenapara
X»

27 | 'eHeTHKa moJia. bu6anoTteka [JOK

HacnenoBaHue
IIPY3HAKOB,

https://m.edsoo.ru/863e8
c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

ChellJIEHHBIX C
ITOJIOM

28

MN3MeH4YUBOCTb.
HeHacnencrBeHH
ad
M3MEHYUBOCTbD.
JlabopaTopHas
pab6oTa Ne 6.
H3y4yeHue
MoUUKALIMOHH
on
M3MEHYUBOCTH,
NOCTpPOeHUe
BapHUaLlMOHHOTO
psafau
BapUaLOHHOU
KpPUBOW»

0.5

bubanoreka LIOK
https://m.edsoo.ru/863e8
efe

29

HacsiencrBeHHas
M3MEHYUBOCTbD.
JlabopaTopHas
pa6oTta Ne 7.
«AHaJsus
MyTaluu y
JIpo30QHUIbI HA
rOTOBBIX
MUKpoOTnpenapara
X»

0.5

bubaunoreka LIOK
https://m.edsoo.ru/863e8
efe

30

['eHeTHKa
YyeJIOBEKa

bubaunoreka LIOK
https://m.edsoo.ru/863e8
d78

31

Pe3epBHbIN YPOK.
0606111eHHe IO
TeMe
«HacnepcrBeHHoC
Tb U
M3MEHYUBOCTb
OpPraHUu3MOB»

32

CesekiM KaK
HayKa U nporiecc

Bubaunoreka LIOK
https://m.edsoo.ru/863e9
214

33

MeToabl U
JOCTHDKEHUS
cesJIeKIMU
pacTeHuu 1
»KMBOTHBIX

Bubaunoreka LIOK
https://m.edsoo.ru/863e9
214

34

BuoTtexHosioruga
KaK OTpacjib
NIPOM3BO/ICTBA

Bubaunoreka LIOK
https://m.edsoo.ru/863e9
336

OBIIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

34 0

11 KJIACC

Ne
n/

Tema ypoka

KosimyecTBO 4acoB

Bcer ‘ KOHTpOJIbH ‘ [IpaKkTHyeckK

JlaTa
V3y4eHU

JJIeKTpOHHbIE IUPPOBHIE
obpasoBaTesIbHbIE



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

I ble paboThl vie paboThl pecypchl

1 JBOJIIOLIUS U bubsunoTteka [JOK
MeTO/ibl eé https://m.edsoo.ru/863ea
V3y4YeHUs 20e

2 Uctopusa bubauoTteka LLIOK
pasBUTHUA https://m.edsoo.ru/863e9
npeJCTaBJAeHUHN 570
00 3BOJIIOIUU

3 MukpoasBooLUs bubaunoreka LIOK

https://m.edsoo.ru/863e9
cle

4 [Tonysnsiyus kak 0.5 bubsunoTteka LJOK
3JieMeHTapHasi https://m.edsoo.ru/863e9
eJMHUIIA BUJIa U 9c6
3BOJIIOLMH.

JlabopaTopHas
pa6ora Ne 1
«CpaBHeHUE
BU/IOB 110
MOpPPO0JI0TUUECKO
My KPUTEPUIO»

5 JBWKylie CUIbl bubanoreka LIOK
(s3;ieMeHTapHbIE https://m.edsoo.ru/863e9
bakTophI) da4
3BOJIIOIIMHU

6 EcTecTBeHHbIN bubauoreka LIOK
oT6Op U ero https://m.edsoo.ru/863e9
bopMbl ed0

7 PesynbTaThl 0.5 Bubsnoreka LJOK
3BOJIIOIMU: https://m.edsoo.ru/863e9
NPUCIOCO6JIeHHOC fde
Th OPraHU3MOB U
BU/I000pa3oBaHUe
. JlTabopaTopHas
pab6ota Ne 2
«Onucanue
NPUCIIOCO6JIeHHOC
TH OpraHvu3Ma U
eé
OTHOCUTEJIbLHOTO
XapakKTepa»

8 HamnpaBsieHus u bu6sunoTteka [JOK
nyTH https://m.edsoo.ru/863e9
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TNMOACHUTEJBHAS 3AIINCKA

[Iporpamma no yuebHoMy mpenmerty "buosnorus" (manee - 6uosorusi) Ha ypoBHE CpeJHEro OO0Iero
oOpasoBanmus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHuu B
Poccuiickoit @enepauun», PI'OC COO, Konuenmuu npenoaaBaHus yaeOHOro mpeaMera «buomorus» u
OCHOBHBIX TIOJIOKCHUH (efiepaabHOi pabodeit mporpaMMbl BOCITUTAHUS.

VYuebnslii npenmet «buonorusy yriyoiaéunoro yposHs uzydenus (10—11 kimaccel) sBasieTcs OIHUM U3
KOMITOHEHTOB TIpeaIMeTHON oOiacTu «EcTecTBeHHO-HayuHble npeameThy». CornacHo nojoxkenusm OI'OC
COO mnpodunpHble y4yeOHBIE MPEIMETHI, M3y4aeMble Ha YIIIYOJEHHOM YpOBHE, SIBISIOTCS CHOCOOOM
mupdepennmann  00ydeHUsT Ha ypOBHE CcpenHero oOmero oOpa3oBaHHMs W TMPU3BAaHBI 00ECIICUUTH



MIPEEeMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIWM, CPEIHHUM OOIIMM, CPETHUM HMPOECCHOHATHHBIM U BBICIIHM
oOpazoBaHueM. B To ke Bpemsi KaxAbli U3 3TUX Y4e€OHBIX MPEIMETOB JOJIKEH ObITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE pEIICHHEe 00pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAMOIIMX 3a7ad, CBS3aHHBIX C
npodopueHTanueil 00yJarImUXcs U CTUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOW o001acTh HAay4HOIO
3HAHUS, CBS3aHHOTO C OMOJIOTHEH, METUIIMHOM, SKOJIOTHEH, ICUXOIOTHEH, CIOPTOM MJIH BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeametry "buonorus" ma€r npeacTaBicHUE O LEIU U 3a7a4axX HU3YYCHHS
yuebHoro mpeamera «buonorus» Ha yriyOJaEHHOM ypoOBHE, omperenseT o0s3arenbHOe (MHBAPHAHTHOER)
MIPEAMETHOE COJEpKAHUE, €r0 CTPYKTYPHPOBAHHUE IO pasjesiaM U TeMaM, paclpeleseHHe IO Kiaccam,
PEKOMEHIYeT IOCIeI0BaTeIbHOCTh M3Y4EHHUs Y4eOHOro MaTepuasa C Y4ETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKK Y4eOHOrO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B
nporpaMMe 1Mo OWOJIOTMH pean30BaH MPHUHLUI MPEEMCTBEHHOCTH C M3Y4Y€HHEM OWOJIOTMM Ha YPOBHE
OCHOBHOTr0 0011ero o0pa3oBaHusi, Oyiarogapsi 4emy IpoCMaTpUBAETCsl HAMpPaBICHHOCTh Ha IMOCIEIYIOIee
pa3BUTHE OHMOJOTMYECKMX 3HAHWW, OPHEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, IPEACTABICHUI O 30pOBOM 00pase *U3HU, HA BOCIIUTAHHE
OEpeKHOTO OTHOIIEHUS K OKPYKAOIIEH MPUPOJHON cpene. B mporpamme mo OMOIOTHH TaKKe IMOKa3aHbI
BO3MOXXHOCTH y4yeOHoro mpenmera «buonorus» B peanuzanuu tpedoBannii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yjbTaraM OOydeHHs U B (POPMUPOBAHMU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIHLHON JEATENbHOCTH 00YYaIOIIUXCS TI0 OCBOCHHUIO COJIEPIKAHUSA OMOJIOTUYECKOTO
o0pa3oBaHMs HA YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

VYueOublii mnpenver «buonorus» Ha ypoBHE cpemHero oOmero o0pa3oBaHUs — 3aBepIlaeT
Ouosiornyeckoe o0Opa3oBaHWE B MIKOJE W OPHUEHTHPOBAH Ha pACHIMPEHHE M YIIIyOJICHHE 3HaHWMA
oOydaromuxcsit 0 XHBOW IPUPOJIE, OCHOBAX MOJEKYISPHOW M KIETOYHOW OuONOruu, 3MOpPHOJIOTHH U
OMOJIOTUY Pa3BUTHS, TCHETHKH, CEJIEKIINU, OMOTEXHOJIOTUH, YBOJIOIIMOHHOTO YYCHHUS ¥ SKOJIOTHH.

N3yuenne yueOHnoro npenmera «buonorus» Ha yriiyO0JieHHOM YPOBHE OPUEHTHPOBAHO HA MOATOTOBKY
00yJaroImuxcs K MOCIEeIYIOmEMY TOTYYCHHUI0 OMOJIOTHYECKOro OOpa3oBaHMS B By3aX M OpPraHMU3ALUSAX
cpenHero mpodeccuoHanbHoro oOpa3oBaHus. (OCHOBY €ro CcoAep)KaHHUS COCTaBJSIET  CHCTEMa
OMOJIOTMYECKUX  3HAHWI, TMOJIyUEHHBIX TMpU  M3yYEHUU  OOYyYarOIIMMHCS  COOTBETCTBYIOIIHX
CUCTEeMaTUYEeCKUX pa3JielioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 00mero oopasosanus, B 10—11 kmaccax atu
3HaHMS TMOJy4aroT pa3BuTue. Tak, paclIMpeHbl U yriyOJieHbl OMOJOrMYecKHe 3HAHUS O PACTEHUSX,
KUBOTHBIX, TpHOax, OaKTepHsIX, OPraHU3Me YeNOBEKa, OOIIMNX 3aKOHOMEPHOCTSAX KU3HU, NOTOTHUTEIHHO
BKJIIOUEHBl OMOJIOTMUECKHE CBEJEHUS MPHUKIAJHOTO U IOMCKOBOIO XapakTepa, KOTOpPbIE MOXHO
HCIONIb30BaTh KaK OPUEHTHPHI I TOCIEeAyIoHero BbiOopa mpodeccuu. Bo3moxkHa Takke MHTETparus
OMOJIOTMUECKNX 3HAHUM C COOTBETCTBYIOUIMMHU 3HAHUSIMH, TTOJYYCHHBIMH OOYYaIOMUMUCS TIPU W3yYEHUU
(bU3HUKHN, XUMUH, Teorpaguu U MaTEMATHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mnpeamery "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIM U
HBOJIIOIIMOHHBIN MOIXOAb! K U3ydeHHIo Ononoruu. CoriaacHO UM, U3y4aloTCs CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE [UIsl JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHM3alMH, 3BOJIOLUN OPraHUYECKOT0 MHUpa Ha
3emiie, COXpaHEHHMsS OMOJIOTMYECKOTO pa3HooOpas3us IuiaHeTsl. Tak, B 10 Kiacce H3ydarOTCsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OWMOJIOrvH, SMOPHUOJOrMM M OMOJIOTMM Pa3BUTHS, T€HETHUKU U CEJIEKIUH,
OMOTEXHOJOTHMH W CHHTETUYECKOW OWONOTHH, aKTyalu3UPYIOTCS 3HAHUA OOydaromuxcs Mo OOTaHUKe,
300JI0TUH, aHATOMHUHU, (PU3HOIOTHM uyeioBeka. B 11 kitacce m3ydaroTcs 3BOJIOLNMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

VYuebnsiii nmpeamer «buonorus» mpu3BaH 00ECMEYUTh OCBOCHUE OOYJArOITUMHUCS OMOTOTHYECKUX
TEOPHUIl U 3aKOHOB, WU, MPUHILIUIIOB M MPABUI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAay4YHOU
KapTUHBl MHUpa, 3HAHUH O CTPOEHUH, MHOTOOOPAa3MU U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsLuu,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEAOBAHUAX B
OMOJIOTHH, TPUKIATHBIX acleKTax OWOJIOTMYECKHX 3HaHWW. s pa3BUTHUS W MOJJAEpKaHMUS HHTepeca
oOyuaromuxcsi K OMOJIOTUU HapsAy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuasa B COACPKAHUH
MIPOrpaMMBbI MO0 OMOJIOTUU MIPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJIEHUS U Pa3BUTHUS TOM MM MHOU
ob0nacT OHWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B PEIICHHE BAKHEHIINX
OMOJIOTMYECKHUX U 9KOJOTHYECKHUX MpobieM.

Henp wu3yuenust yuebHoro mnpenmera «buonorus» Ha yrayOn€HHOM YpOBHE — OBIIAJICHUE
00y4aIOIUMUCS 3HAHHUSIMEA O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alliy )KUBBIX CHCTEM Pa3HOTO paHra u
npuoOpeTeHne yMEHHUI HCIOJIb30BaTh 3TH 3HAaHUSA B (POPMUPOBAHUU MHTEpeca K onpeAenéHHON obiactu



npoeCCUOHATIBHON JIEATENIbHOCTH, CBS3aHHOM ¢ OMoONIOTMEH, WM K BhIOOPY y4eOHOro 3aBeleHHs UL
MIPOJIOJKEHHST OMOJIOTHYECKOTO 00pa30BaHUsI.

JlocTiwkeHne Ienu u3ydeHus ydeOHoro mpenmera «buomorus» Ha yrioyOn€éHHOM — ypOBHE
o0ecreynBaeTcs pelieHUueM CIeyoNuX 3a1au:

OCBOCHHE OOYUAIOIIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHHI: 00 OCHOBHBIX OMOJOTMYECKHX TECOPHSIX,
KOHIIETILUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBWIaX, COCTABIAIOLIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa; O CTPOSHHHM, MHOT000pasMu M OCOOCHHOCTSAX OMOJOTHYECKUX
cucreM (KJIETKa, OpraHu3M, MONYJsIMs, BUJA, OuoreoueHo3, 6uocdepa); O BBIIAIOUIMXCS OTKPBITHIX U
COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOy4arolMXCsl C METOAAMHU II03HaHMS JKUBOM MPUPOABI: HCCIEN0BATEIbCKUMU
METOJIaMU OWOJIOTHYECKUX HayK (MOJICKYJSIPHOH M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUU W OHOJIOTHH
pa3BUTHSL, TEHETUKHU U CEJIEKIMH, OMOTEXHOJIOIMH U CUHTETHYECKOW OMOJIOTNH, aJe0HTOIO0I MU, SKOJIOTHH);
METOAAMU CaMOCTOSATEIBHOTO MPOBEACHHUS OMOJOTHUYECKUX MCCIEIOBAaHUI B J1a0OpaTopuu U B MPUPOJE
(HaburoieHMe, U3MEpEHHe, SKCIIEPUMEHT, MOAEIHMPOBAHNUE);

OBJIaJICHHE 00YyYaroIUMHCS YMEHUSIMHU: CaMOCTOSITEIbHO HaXOUTh, AHAJIM3UPOBATh U UCIOJIb30BaTh
OMOJIOTMYECKYI0 MH(POPMALMIO; I0JIb30BaTbC  OMOJOIMYECKOW TEPMUHOJOTHMEH U CHUMBOJIMKON;
YCTAaHABJIMBATH CBSI3b MEXKIY Pa3sBUTHEM OWOJIOTHH W COIMAIBHO-D)KOHOMHUYECKUMH W 3KOJOTMYECKHMH
pobJeMaMu Yel0BeYeCcTBa; OLEHUBATh MTOCIEICTBUS CBOEH JESITEIbHOCTH 110 OTHOILIEHHUIO K OKPY KaIOLIeH
NPUPOJHON cpefe, COOCTBEHHOMY 3I0POBBIO W 30POBBIO OKPYKAIOIIUX JIIO/IeH; OOOCHOBBIBATH H
coOnogaTh Mepbl NPOQMIAKTUKA HH(EKIMOHHBIX 3a00JieBaHUIl, NpaBuiIa IOBEJIEHHS B NPUPOAE U
obecriedeHrst 0€301MacHOCTH COOCTBEHHOMW KU3HENEATEILHOCTH B YPE3BBIUANHBIX CUTYAIUSIX PUPOTHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapakTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00J1acTH OMOJIOTUH;

pa3BUTHE Yy O0yYaIOUIMXCA MHTEIIEKTYalbHbIX U TBOPYECKUX CIOCOOHOCTEHN B IpOLiecce 3HAKOMCTBA
C BBIJAIOIIMMUCS OTKPBITUAMH U COBPEMEHHBIMHM MCCJIEOBAHUAMU B OHOJIOTUM, PpEIIaeMbIMU €IO
npodieMaMy, METOJOJIOTHEH  OMOJOTMYECKOTO  HMCCIENOBaHMS, NPOBENEHHUS  SKCIIEPUMEHTAIBHBIX
HCCIIeIOBAaHUM, pelIeHns1 OMOJIOTHYECKUX 3a/1a4, MOJEITUPOBaHUSL OMOIOIrMYECKUX 00BEKTOB U IPOLIECCOB,;

BOCIIUTAHME Y 00yUaIOUIMXCs LIEHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOJIE B LIEJIOM U K OTJEIbHBIM €€
00BEKTaM U sIBIIEHUSIM; (OPMHPOBAHUE IKOJIOTMYECKOM, T€éHEeTUYECKONH I'paMOTHOCTH, OOIIEH KYJIbTYphl
MOBE/ICHUS B IIPUPO/IE; NHTErPAL[UU €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuobpereHne  OOy4YaIOUIMMUCA  KOMIIETEHTHOCTH B pallMOHAJBHOM  MPUPOAONOIb30BAHUHU
(cobntoieHne mpaBuil TMOBEACHHUS B NPUPOJIE, OXpPaHbl BUIOB, IKOCHCTEM, OHOCQEpBI), COXpaHEHUU
COOCTBEHHOTO 3/10pPOBbS U 3/J0POBbsl OKPY>KAIOLIUX JtoAeH (COOM0IeHus Mep NPo(UIaKTHKH 3a00IeBaHUH,
o0OecrieueHrne 0€30MaCHOCTU  KU3HEACATEIbHOCTH B  UYPE3BbIUAWHBIX CUTyallUsIX MHPUPOJHOIO U
TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE MCIOJb30BaHUS OMOJOIMYECKMX 3HAHUM M yMEHUH B MOBCEAHEBHOM
KH3HH;

CO3JIaHME YCJIOBMM Ul OCO3HAHHOTO BBIOOpa OOy4arOIMIMMHUCS WHAMBUAYalbHOM 00pa3zoBaTeabHOMN
TPaeKTOPHUH, CIIOCOOCTBYIOIIEH MOCIeaAyoIeMy Ipo(hecCHOHATbHOMY CAMOOINPEEIIEHUIO, B COOTBETCTBUU
C UHJMBHIyaJbHBIMH HHTEPECAMHU U MOTPEOHOCTSIMHU PEruoHa.

OO6111ee yncIo YacoB, OTBEACHHBIX HA U3yYeHHE OMOJIOTHHN Ha YIIIyOJIEHHOM YPOBHE CpeJIHEro oOuiero
oOpazoBanusi, coctaBiseT 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3
gaca B HEJICITIO).

OT100p opraHM3alMOHHBIX (POPM, METOIOB U CPEICTB 00yUeHHs OMOJIOTHH OCYIIECTBISETCS ¢ YUETOM
CHelU(pUKNA €ro cojepKaHus W HaIlpaBICHHOCTH Ha NPOAOJKEHHE OHOJIOrMYecKoro oOpa3oBaHUS B
OpraHU3aIMIX CPEAHEro NPOoQPecCHOHATBHOTO U BhICIIEr0 00pa3oBaHusl.

OO6s13aTeNIbHBIM YCIIOBHEM NpU 00y4YE€HHUH OMOJIOTHMU Ha YrIIyOJNEHHOM YPOBHE SIBIISETCS IIPOBEJICHUE
71a00paTOpPHBIX M TMpakTHUecKuX paboT. Takke yuyacThe 0OydaroUIMXCS B BBINOJHEHHM NPOEKTHBIX WU
yueOHO-HCCIIeI0BaTeNIbCKUX PadoT, TeMaTHKa KOTOPBIX OIpEeNeseTcss YUUTeJIeM Ha OCHOBE HMMEIOLIUXCS
MaTEepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUI.

COJAEPXAHUE OBYYEHUSA

10 KJIACC



CopepxaHue NPOrpaMMBbl, BBIIEIEHHOE KYPCUBOM, HE BXOOUT B TPOBEPKY TIOCYIapCTBEHHOMN
utoroBoi arrectaruu (I'NMA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHasi OWONIOTHST — KOMIUIGKCHass Hayka. Kparkas wuctopus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3ydaemble UMU TpoOsieMbl. DyHIaMeHTanbHBIC, TMPUKIATHBICE U TOUCKOBBIC
Hay4HbBIC UCCIICTOBAHMS B OMOJIOTHH.

3HadyeHue Ouonoruu B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHpa.
[Ipodeccun, cBszanHbie ¢ Ouonorued. 3HaYeHHE OMOJOTMHM B IMPAKTHUYECKOW JESITEIIbHOCTH YeIOBEKa:
MEJUIIUHE, CETHCKOM X035UCTBE, TPOMBIIIUIEHHOCTH, OXPaHe IPUPOIbIL.

JemMoHCcTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. Japsun, V. I'apseii, ['. Mengens,
B. W. Bepnanckuii, WM. II. IlaBno, W. W. Meunuko, H. W. BaBuno, H. B. Tumodeen-PecoBckuii,
Jx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel U cxeMbl: «CBsi3b OMOJIOTUU C IPYTUMH HayKaMuy, «CuctemMa OMOIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak mpeAMeT u3ydeHus Owuosnoruu. CBOWMCTBAa JKMBBIX CHUCTEM: EIWHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M IE€JIOCTHOCTh, CJOKHOCTh U YIHOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTIaHU3aLIMsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMy XKUBBIX CUCTEM: MOJIEKYJISAPHBIA, KJIETOYHbIMA, TKAHEBBIM, OPraHU3MEHHBbIN,
MOMYJISIIIHOHHO-BUI0BOI, 9KOCHUCTEMHBIN (OMOTCOIICHOTUYECKHIA ), OMOChEPHBIH. [Tpomeccsr,
MIPOUCXOJISIINE B KUBBIX cucreMax. OCHOBHBIC TpPH3HAKU KMBOTO. JKW3HB Kak (hopMa CyIIeCTBOBaHUS
Marepuu. Hayku, nzydaroniye )KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHu3aluu.

N3yuenune kuBbIX cucteM. Meroasl Ouosnormyeckod Hayku. HaOmionenue, wu3MepeHue,
SKCIIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCMMOM M HE3aBUCUMOMN MEpPEMEHHOM.
[TnanupoBanue skcnepumenTa. [loctaHoBka u nmpoBepka runore3. Hynesas runoresa. [lonstue BIOOpKH U
e€ mocToBepHOCTh. Pa3zdpoc B Omonornyeckux AaHHbIX. OlIEHKA JOCTOBEPHOCTH MOTYYCHHBIX Pe3yIbTaTOB.
[TpuynHBI HCKaXKEHUS PE3YTbTATOB HKCTIEpUMEHTa. [I0HATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuipl 1 cxembl: «OCHOBHBIE TIPU3HAKHU KU3HNY, «buonorudeckue cuctems», «CBOWCTBA KUBOU
MaTepumn», «YpoBHU OpraHU3ALMH )KUBOM NpUpoab», «CTpoeHUE )KUBOTHOU KIETKW», « TKaHU )KMBOTHBIXY,
«CucTeMbl OPraHOB YeJI0BEUYECKOro opraHusMay, «buoreonenos», «buocdepa», «MeTo1bl U3yueHUS )KUBON
MIPUPOJIBI».

OOGopynoBanue: tabopatopHoe 00OpyIOBaHWE Jisi MPOBEACHUS HAOIIOJCHHM, W3MEpPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckasi padora «licronb3oBaHre pa3auYHBIX METOI0B IPU N3YYEHUH KUBBIX CHCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpyKTypHO-(QYHKIMOHAIbHAS €qUHUIA XUBOro. VcTtopusi OTKpbITHS KiIeTKH. PaboThl
P.'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. [llneiinen, P. BupxoB). OCHOBHBIE MOTOXKEHHS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabl MOJEKYISIpHOW W KJIETOYHOW OMOJOTMH: MUKPOCKOMMS, Xpomartorpadus, 3JIeKTpodopes,
METOJI MEUEHBbIX aTOMOB, TuddepeHInaibHoe HEHTPUPYTrUpOBaHUE, KYIbTUBUPOBAHUE KIIETOK. M3yueHue
@ukcuposannvix  Kiemox. DIEKTpOHHass MUKpockonus. Kongoxanvnas mukpockonus. Bumanvhoe
(npudsicusHenHoe) usyuenue Kiemox.

JleMoHCTpanuu

IMoptpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOm», «lcropus pa3BUTHs
METOZ0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOII ~ MHKPOCKON,  MHKpONpEnaparbl  pacTUTENbHBIX, JKMBOTHBIX H
OaKTepHaIbHBIX KIETOK.




IMpakTnuyeckass pa6ora «M3ydeHne MeETONOB  KJIETOYHOM  Owmonorumm  (Xpomarorpadus,
anektpodopes, nuddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumuyeckasi OpraHu3anusi KJIeTKH

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- M YJIbTPaMHUKpPO3JIEMEHTHl. Boxa u e€ posb Kak
pacTBOpUTEIIS, PEareHTa, y4acTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEIJIOPEryIsauud. MuHepaabHble BEllecTBa
KJIETKU, UX OMOJIoru4ecKas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKH. buonornueckue mnoiaumepbl. benkn. AMMHOKHMCIOTHBIM COCTaB
6enkoB. CTpykTypbl OenkoBoi Moiekynbl. [lepBuunas cTpykTypa Oenka, mentugHas CcBsi3b. BTopuunas,
TpeTUYHasi, YeTBEpPTUYHAA CTPYKTyphl. Jlenarypamms. CoiictBa OenkoB. Kiaccuduxanms Oenkos.
buonoruueckue pyHkiuu 6enkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapubpl, AMCAXapHIbl, OJUrocaxapuabl H moiaucaxapuabl. OOmmid miiaH
CTpOCHHS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUU YIIIEBOOB.

Jlumuper.  TuapodwmibHO-ruApodoOHBIe cBolicTBa. Kiaccudukamus smnumaos. Tpurianmepuisl,
dbochomunuabl, BocKU, crepouibl. buonorndeckue ¢ynkiuu nunuaoB. OOmye cBOMCTBa OHMOIOTHYECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. Crpoenne nyxiienHoBeix kucior. Hykneornael. ITpunnmn
koMmruiemeHtapHoctu. [Ipasuno Yapradda. Crpykrypa JITHK — nBoifHas crimpaib. MeCcTOHAXOXKICHHUE H
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekyinbsl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonmorndeckue QpyHKIum
AT®. BoccTaHOBJIECHHBIE TNEPEHOCUYMKHU, WX (QYHKIUU B KIETKE. /[pyeue Hykieosuompugpocgamol
(HT®). CexenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Ouosiorusi: OHOXMMHUYECKHE U OHMO(PHU3MYECKHE UCCIEJOBAaHMS COCTaBa W
MIPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJEKYI. Mooderuposanue cmpykmypvl u (QYHKYull OUOMONEKYL U UX
Komnexcos. Komnvromepmwiii Ouzaun u opeaHudeckull Cunmes 6UOMONIEKYL U UX HeNPUPOOHBIX AHALO208.

JleMoOHCTpaLuu

Hoprpetst: JI. [lonunar,  [x. Yorcon, @.Kpuk, M. Yunkunc, P.®panknun, . Conrep,
C. [Ipy3unep.

[Inarpammsl: «Pacnpenenenne XUMHUYECKHUX JJIEMEHTOB B HEXHUBOH Ipupoxae», «Pacmpenenenune
XUMHUYECKUX 3JIEMEHTOB B KUBOU NMPUPOAEH.

Tabmuubl u cxemsl: «Ilepuonndeckas TabnaMIa XUMUYECKUX HIIEMEHTOBY», «CTpOeHHE MOJIEKYJIbI
BOJbI», «BemecTtBa B cocTtaBe opraHu3mMoB», «CTpoeHUE MOJIEKYNbl Oenka», «CTpyKTypbl OeTKOBOM
MOJIEKYIBI», «CTpOEHHE MOJIEKYJ YIIIEBOI0BY», «CTpOEHHE MOJIEKYI JTUNUA0BY», «HyKIE€MHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATO».

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHKE.

Jla6opaTopnasi pa6ora «O0HapykeHHEe OEJTKOB C IOMOIIBIO KAU€CTBEHHBIX PEAKIIUI.

JlabopaTopnasi padora «VcciaenoBanue HyKJIEHHOBBIX KHCIIOT, BBIIEJIEHHBIX U3 KJIETOK PAa3JIMYHBIX
OpPraHHU3MOBY.

Tema 5. Ctpoenue u QyHKIMH KIETKH

Tunel  KJIETOK: dyKapuoTHueckas U  MpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa30BaHMsI KIETKH.

CrpoeHnue mnpokapuotudyeckoi kieTku. Krerounas crenka Oaktepuit u apxeil. OcoOeHHOCTH
CTpOEHHUsI TeTepoTpo(HON U aBTOTPOPHON NPOKAPUOTHYECKUX KIETOK. MecTo W posib MPOKapuoT B
OuoIeHO03ax.

Crpoenne W (yHKIHMOHHpOBaHME dSyKapuoTWdeckod kieTku. [lna3marmueckas wmemOpaHa
(urazmanemma). CTpykTypa Iia3MaTHYeCKONM MeMOpaHbl. TpaHCIOPT BEMIECTB uepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbBIA (auddysus, obneruénHass nudp@ys3us), akTUBHBIA (HMEPBUYHBIA M BTOPUYHBIH
akTUBHBIN TpaHcrnopT). [lomynporuaemoctr MeMOpanbl. PaboTa HaTpuii-KaJIMEBOro Hacoca. DHAOIMTO3:
NUHOIUTO3, (aronuro3. Dk3ouuTo3. Knerounas crenka. CTpykTypa M (QYHKIUHM KJIETOYHOW CTEHKH
pacteHuii, rpudoB.

[urommazma.  I{urozonb.  Ilutockener. JIBwkeHue  muToruia3Mbl.  OpraHowabl  KIIETKH.
OnHoMeMOpaHHBIE OPTaHOWABI KIETKU: dHAomnazmaTuaeckas cetb (DI1C), anmapat ["onbmaku, THU30COMBI,



UX CTpoeHHe M (QYHKIUH. B3auMocBs3b 0HOMEMOPAHHBIX OPraHouI0B KiIeTKU. CTpoeHHE IrpaHyIsIpHOTO
petukynyma. Mexanusm umanpasnenus denxoe ¢ IIIC. CuaTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMmOpaH. ['magkuil (arpanynsipHbIi) 3HIOIIa3MAaTHYECKUN peTHKYITyM. CekpeTopHas (QyHKIUS anmapaTa
lonbmxu. Moougukayus — b6enkos 6  annapame Ionvooucu. Copmupoeka benrkos 8 annapame
Tonvoxcu. TpancnopT BeliecTB B KieTKe. Bakyonu pactutenbHbIX kieTok. Kierounsit cok. Typrop.

[TosryaBTOHOMHBIE OPTraHOUIBI KJIETKH: MUTOXOHIPUH, TIIACTUBL. [Ipoucxodcoenue MumoxoHopuil u
nracmuo. Cumobuoecenez (K.C. Mepeackosckuu, JI. Mapeynuc). Ctpoenne u (QYHKIIUM MHUTOXOHAPUN H
wiactul. [lepBuyuHble, BTOPUYHBIC U CIIOKHbBIE TUIACTUABI (DOTOCHHTE3UPYIOLIUX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpanusie opranouas! kietku CtpoeHue W (QpyHKUUH HeMeMOpaHHBIX OpPraHOUIOB KIIETKHU.
PuGocowmsl. IIpomescymounvie  unamenmsi.  MukpodunaMeHTsl. AKmuHnogvle  MUKPOQDUIAMEHMbI.
MpliieuHble  KIETKU. AKMUHO8ble KOMHOHEHMbl HemblueyHblx Kiemok. MukporpyOouku. KiieTounsrii
neHtp. CTpoeHne M JABWKEHHUE KTYTUKOB U pecHUYeK. MUKpOTpyOOUuKH muroria3mel. Llentpuons. beaxu,
accoyuuposantvle ¢ MuKkpoguiamenmamu u muxpompybouxamu. Momopnvoie 6enxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOSHHE W (YHKIWHU. SpepHbIit
6enkoBbIii MaTpukc. [IpocTpaHcTBEeHHOE PACIONOKEHHE XPOMOCOM B MHTEp(hA3HOM siipe. yxpomamuH u
ecemepoxpomamut. benku XpomaTuHa — THUCTOHBL. /[uHamuka s0epHou 000104Ku 6 mumo3ze. HAoephbiil
Mpancnopm.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEpPUCTUKA KIETOK JSYKapUOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHO).

JleMoHCTpaL U

[Hoprpertsl: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpOEHUE DJYKAPUOTHYECKOW KIETKH», «CTpOEHUE >KMBOTHOM KIETKW»,
«CTpoeHHe pacTUTENbHON KIIeTKn», «CTpoeHHe MUTOXOHIpUMN», «Aapoy, «CTpoeHne npokapuoTHIEeCKON
KIIETKI».

OO06opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOINpENnapaThl PpPacCTUTENbHBIX, JKUBOTHBIX KIJIETOK,
MUKpoOTpenaparbl 0OaKkTepHalbHbIX KIETOK.

JlaboparopHasi padora «/3ydeHne CTpOCHHS KIETOK PAa3IMYHbIX OPTaHU3MOBY.

IMpakTuyeckas padora «3yuyeHue cBOWCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopnasi pa6ora «liccnenoBanue niuazMosn3a U JEIIa3MOIN3a B PACTUTENBHBIX KIETKAX.

IpakTuyeckas padora «/3yueHne ABUKEHUS HUTOIUIA3MBI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AccuMWISIIMSL U JAMCCUMUJISINUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOHBIH M reTepoTpodHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX Ipoleccax. OJHEepreTu4eckoe
oOecnieueHue kietku: npespamieHue AT® B oOMeHHBIX mpoueccax. PepMEHTATUBHBIN XapakTep peakuuit
KJIETOYHOTro MeTabonu3ma. DepMEeHThI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M JeiicTBusa. KodepmeHTHI.
Otnuuus (pepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOphl M OENKU-UHTHOUTOPBHI.
3aBHCUMOCTB CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUN OT Pa3IMUHBIX (PAKTOPOB.

IlepBrUYHBIN CHHTE3 OPraHWYECKUX BEUIECTB B KieTKe. DOTOCHHTE3. AHOKCULEHHbIU U OKCUCEHHBIU
@omocunmes y obaxmepuii. Ceemocobuparowue nucMeHmuvl U NUSMEHMbl PeaKyuoHHo2o yewmpa. Poib
XJIOPOILIIACTOB B Tporiecce porocuHTe3a. CBeToBast 1 TeMHOBas Ga3el. Pomoovixanue, Cs., Cs. u CAM-munut
gomocunmesa. IIpogyKTUBHOCTH (poTOCHMHTE3a. BiusiHue pa3nuyHbIX (PakTOpoB Ha CKOPOCTH (POTOCHHTESA.
3HaueHue GOTOCHUHTE3A.

XemocuHTe3. PasHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUHUIMpYIOLIHNE OakTepuw,
XKene300aKTeprn, CepoOaKTEPHH, BOIOPOIHBIC OaKTepun. 3HAUCHHE XEMOCHHTE3a.

AmnaspoOHble opranu3mMbl. Buasl Opoxxenust. [IpoxyKkTsl OpokeHHs M MX UCIOIb30BAHUE YETOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBbI KaK 00BEKThI OMOTEXHOJIOTUHU U BO30OYIUTENH OOJIe3HEH.

AdpoOHBIE OpraHU3Mbl. DTambl SHEpreTudyeckoro oomena. IloaroroBurenbHbld sTan. [nukonns —
OECKUCIIOPOAHOE paCLIeINICHUE TTIIOKO3bI.

buosornueckoe OKHUCIEHME, WIM KIETOYHOE [JbIXaHWe. Poilb MUTOXOHApPHUN B Ipoleccax
Oouosiornyeckoro okucienus. Lluknumueckune peakuuu. OkuciaurenbHoe (hochopunupoBanue. Inepaus
Memobpannoco epaduenma npomonos. Cunmesz ATD: paboma npomonnoii ATD-cunmaswl. [lpenmyiecta
a’poOHOro MyTH 0OMEHa BeLeCTB Nepes] aHadpoOHBIM. DP(PEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.



JeMoHCcTpanUu

IMoprpetwt: JIxk. [Ipuctin, K.  A. Tumupszes, C. H. Bunorpaackuii,  B. A. DHrensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTocuHTE3», «IHEpreTUYecKuii oOMen», «buocuHTe3 Oenkay, «CtpoeHue
dbepmenTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOII MHKPOCKOI, OOOpyIOBaHHE [iJIsi TMPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopnasi pa6ora «/3yueHue KaTalUTHUYECKON aKTHUBHOCTH (GEpMEHTOB (Ha NpuUMeEpe
amMuIa3bl WIK KaTajaasbl)».

JlaGopaTopnasi padora «3yueHue ¢(epMEHTATUBHOIO pacllelyIeHUs] MEepoKCHia BOAOpoAa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

Jla6opaTopnasi pa6ora «CpaBHeHHE po1ieccoB (OTOCHHTE3A U XEMOCUHTE3a».

JlaGopaTopHnas padora «CpaBHEHHUE IPOLIECCOB OPOKEHHS U JBIXAHHS.

Tema 7. HaciencrBennasi ungopManus U peajn3ainus e€é B KJIeTKe

Peaknmu mMatpuyHoro cuHTes3a. [IpMHIMI KOMIIEMEHTApPHOCTH B PEAKIMAX MAaTPUYHOTO CHHTE3A.
Peanuzanust HacnenctBeHHoW wuHGopManuu. ['eHeTMueckwii Koa, ero cBoiicTBa. TpaHckpumuus —
MarpuuHblii cuHTe3 PHK. IlpuHOuMNBl TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTH, AHTHUIIAPAJUIEIIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsaus u eé€ sranel. Yuactue tpaHcnopTHeix PHK B OnocunTtese Oenka. YciaoBust Guocunresa
oenka. KonupoBanue aMuHOKHCIIOT. Posib ppubocoM B OnocuHTE3€e OernKa.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. Opranusanys reHoMa y IpoKapuoT U 3YKapHoT.
Perynsmus akTUBHOCTH TE€HOB Yy mpokapuoT. ['unore3a omepona (@. XKakoO, XK. Mano). MonrexyrapHule
MeXanuzmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 peeyiayuu pabomwl cenos. Perynsauus
0OMEHHBIX MPOIecCcOB B KieTke. KieTounslit romeocTas.

Bupycer — HekieTouHbIe POPMBI JKU3HU M OOJMTaTHBIE Tapa3uThl. CTPOCHNE TPOCTHIX M CIOXKHBIX
BUPYCOB, pETPOBUPYCOB, OakrepuodaroB. Kusnennvii yuxn JHK-codepxcawux eupycos, PHK-
cooeporcawux supycos, bakmepuogacos. Oopamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycubie 3a0oneBaHust uenoBeka, XUBOTHBIX, pacrteHuil. CIIMI, COVID-19, couumanbhele u
MEAUIMHCKUE MPOOIIEMBI.

buoungpopmamuxa: unmeepayus u amaiuz 6onvwux maccueos («bigdatay) cmpykmyphvix
ouonocuyeckux danuwix. Hanomexunonocuu 6 ouonocuu u meouyune. l[Ipoepammupyemvie hynkyuu 6eaKkos.
Cnocobbl 0ocmasku n1ekapcms.

JleMoHCTpaLuu

Hoptpetst: H. K. Konsnos, /. 1. IBaHoBCKUiA.

Tabnuipl u cxemsl: «buocunTtes Oenka», «I'eHeTndyeckuii Koy, «Bupycer», «bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. J/Ku3zHeHHbIN HUKJI KJIETKH

Knerounslii 1k, ero mepuoasl u peryasiuus. Murepdaza u mMuto3. OCOOEHHOCTH MPOIECCOB,
nporekamux B uHTepdasze. Iloaroroska kierku K aeneHuto. [lpecunternueckuil (MOCTMUTOTUYECKUH),
CHUHTETHYECKUI U TOCTCUHTETHUECKUH (TPEMUTOTUUYECKUIN ) TIEPHOABI UHTEP(ha3bI.

Martpuunsiii cunre3 JIHK — permmukanus. ITpuanuner permmmkanuu JIHK: xommiemeHTapHOCTS,
MIOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUNApajuieNbHOCTh. Mexanusm permkaiuun  JIHK.  Xpomocomsl.
Crtpoenue xpomocom. Temomepsl U TeoMepasza. XpOMOCOMHBIN HA0OP KIETKH — KapHOTHUIL. [UTIOuIHbIN 1
raryIouAHbBIN HAOOPBI XpOMOCOM. ['oMosIorn4HbIe XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenne xnetku — Muto3. CTaguum MHTO3a W MPOMCXOASAIIME B HHMX MpoOIecchl. THIBI MHUTO3a.
Kapunoxunes u nurokunes. buonornueckoe 3HaueHre MUTO3a.

Perymsmus mutoTndeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOeinb — arnomnTos.

Knerounoe sapo, XpoMOCOMBI, (YHKIMOHaNbHasi TeHOMUKA. Mexanusmbl — npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas xkremkay — OuounHgpopmamuyeckue mooenu
DYHKYUOHUPOBAHUSA KIIEMKUL.

JleMoHCTpanuu



Tabmuiel U cxeMbl: «OKU3HEHHBIN UK KIETKWY», «Murto3y», «CtpoeHue xpomocomy, «Permukanus
JIHK».

O0opyaoBaHue: CBETOBOM MHKPOCKOI, MUKpOTpenaparsl: «MuUT03 B KJIETKaX KOpeIIKa JTyKay.

JladopaTropnasi padora «/3ydyeHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopnasi padora «HabOmoneHue MuTo3a B KJIETKAaX KOHYMKA KOpELIKA JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonorudeckoe pazHooOpaszue opraHu3mMoB. OJHOKJIETOUHBIE, KOJOHHMAJIbHBIE, MHOIOKJIETOUHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHHUS M JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE TPUOBI, OTHOKJIETOYHBIC BOJOPOCIIH, APYrHe NpOoTHCThL. KooHNanbHbIE OpraHu3MBI.

B3anmocBA3p 4acTeld MHOTOKIIETOYHOTO OpraHnu3Ma. TKaHH, OpraHsl U CUCTEMBI OpraHoB. Opranusm
Kak euHoe 1einoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3zoBaTeibHas, MOKPOBHAs, IMPOBOJALIASL,
OCHOBHas, MexaHW4deckas. OcoOEHHOCTH CTpOeHUS, (QYHKIMH H paCIONOKEHUS TKaHeW B OpraHax
pacTeHui.

TkaHu >KMBOTHBIX M 4YeJIOBEKA. THUIBI JKMBOTHBIX TKAHEW: JNUTEIHAIBHAs, COCAUHMUTENIBHAs,
MbllIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHUs, (PYHKIMIA U pacroyioKeHUs] TKaHell B opraHax >KMBOTHBIX U
YEJIOBEKa.

Opranel. BereratuBHble W TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl W CHCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMM OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CKeneTsl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBi>keHue oOpraHu3MmoB. JIBH)KEHHE OJHOKJIETOUHBIX OpPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHuyHOe. JIBMKEHME MHOTOKJIETOUYHBIX PACTEHUM: TPONMU3MBI M HACTUHU. J[BH)KEHHE MHOIOKJIETOYHBIX
’KMBOTHBIX U YeJOBEKa: MbllIeyHas cucreMa. Peduekc. CkeneTHble MBIIIIBI U UX paboTa.

IIntanne opranusmoB. llornmomenne BOABI, YIVIEKMCIONO Tra3a M MHHEpAJIbHBIX BELIECTB
pactreHusMH. [IuraHue >XUBOTHBIX. BHYTpUIOJIOCTHOE M BHYTPUKIETOUHOE mnHIeBapeHue. [Iuranue
MO3BOHOYHBIX  KUBOTHbIX. OTHenbl  NUIEBApUTEIbHOrO  TpakTa. [luieBapUTeIbHBIE  JKEJE3BI.
[InmeBapuTenbHas cUCTEMa Y€I0BEKa.

Hpeixanue opranu3sMoB. Jlpixanue pacteHuid. Jlpixanue >KuUBOTHBIX. [uddy3uss ra3zoB uepes
NOBEpXHOCTh KieTKU. KoxkHoe apixaHue. JlpIxaTenbHas MOBepXHOCTh. JKabOepHoe M JEroyHOE JbIXaHUE.
JlpIxaHre TMO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOLUUOHHOE YCIOXKHEHHE CTPOEHUS JIErKUX
II0O3BOHOYHBIX JKMBOTHBIX. [lpIxaTenpHas cucTeMa 4yeiaoBeka. MexaHW3M BEHTWIALMHU JIETKUX y NTHUIL U
MiekonurTaomux. Perynsnus apixanus. JlpixareabHble 00BbEMBI.

Tpa"cnopT BewmIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHMU. TpaHCIOPT BELIECTB Yy
KUBOTHBIX. KpoBeHOCHass cuctema M e€ opranbl. KpoBEeHOCHas cUCTEMa MO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. Cepjlie, KPOBEHOCHBIE cOCYAbI M KpoBb. Kpyru KpoBooOpatieHus. DBOMIOIMOHHbBIE YCIOKHEHUS
CTPOEHHSI KPOBEHOCHON CHCTEMBI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenue y opranuzMoB. Beinenenue y pacteHuil. Boinenenne y kuBoTHbIX. COKpaTUTENBHBIE
Bakyosid. Oprassl BbiaeneHus. OuibTpanus, ceKpelus 1 00paTHOE BCachblBaHME KaK MEXaHHU3Mbl pabOThI
OpraHoB BblieneHMs. CBS3b IOJIOCTH Te€la ¢ KPOBEHOCHOW M BBIIEIMTEIBHOM cucTeMaMH. Bbiaenenue y
MMO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHue u QpyHkuuoHupoBanue HeppoHa. OOpasoBaHUe
MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MOB. 3aliMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LHMCTHI
IIPOCTENIINX. 3alUTa Y MHOTOKJIETOUYHBIX pacrteHuil. Kyrukyna. CpeacTBa NMacCMBHOM M XMMHUYECKOU
3anThl. OUTOHIINIBL.

3amuTa y MHOTOKJIETOUHBIX JKMBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3allliTa OpraHU3Ma OT
Oonesneil. MiMmyHHas cuctema dYenoBeka. KJIETOUHBIH W TYMOpaJbHBIH WMMYHUTET. BpoXnéHHBIA U
npuoOpeTéHHBIN crennduyeckuii UMMYHUTET. Teopust KioHaIbHO-CeNeKTHBHOrO umMmyHurera (I1. Dpnux,
®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO MMMYHHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.



PazgpaxxumocTs M peryisinys y OpraHu3MoB. Pa3ipaXMMOCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucel. Pa3zapakxuMocCTh U peryssiuus y pacTeHui. POcTOBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduexTopHas perynasiius y >XUBOTHBIX. HepBHas cuctema u e€ OTHEINbI.
OBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHMSI HEPBHOM CHCTEMbl Yy >KMBOTHBIX. OTHEnbl TOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropras ayra. besycioBHbie U yCIOBHBIE pEQIICKCHI.

['ymopasibHast perynsiuus M SHAOKPUHHAs CHUCTEMa KUBOTHBIX M 4esoBeka. JKenes3bl 3HAOKPUHHOU
CUCTEMBl M UX TOpMOHBbL. [lelicTBUe TOpMOHOB. B3aWMMOCBA3b HEPBHOM U SHIOKPUHHOM CHCTEM.
l'unortanamo-runodusapHas cucrema.

JleMoHCTpan U

Ioprper: U. I1. ITaBnos.

Tabmuubl 1 cxembl: «OJHOKIETOYHbIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCINY, «bakrepum»,
«IIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTeMbl OPraHoOB IO3BOHOYHBIX >KMBOTHBIX»,
«BuyTpeHHee crpoeHHe HaceKoMblx», «TkaHu pacteHuil», «KopHeBble cuctembl», «CTpoeHHe cTeOs»,
«CTpoeHHE JMCTOBOM IUIACTUHKW», «TKaHM JKUBOTHBIX», «Ckenmer denoBekay, «llunieBapurenbHas
cucremay, «KpoBeHocHas cucrtemay, «/IpixatenbHas cucremay, «HepBHas cucreman, «Koxay, «MpleyHas
cucreMa», «BblaenurenbHas cucreMa», « HIOKpPHHHAs cucreMay, «CTpoeHne MbIunb», «MIMMyHUTETY,
«KuieunononoctHsie», «Cxema nuTanust pacteHuin», «KpoBeHOCHbIE CUCTEMBI I03BOHOYHBIX KU BOTHBIX»,
«Ctpoenue runps», «CTpoeHue IiaHapum», «BHyTpeHHee cTpoeHue IOoXKAEeBOro uepss», «HepBHas
cucrema poidy», «HepBHas cucrema msarymkny», «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cucrema miuekonuraomux», «HepBHas cucrema uenoBekay, «Peduexcey.

OO0opyoBaHKe: CBETOBOM ~ MUKPOCKON,  MHUKpOIIpenapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIpenaparbl TKaHEH, paKOBUHbI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKHUBBIC
9K3EMILISAPbl KOMHATHBIX pacTEHUH, repO0apuu pacTeHUI pa3HbIX OT/AEIOB, BIIAXKHbIE IIPETapaThl KUBOTHBIX,
CKEJeThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeloBeKa, 000pYyJAOBaHME s
JEMOHCTPALIMM TOYBEHHOTO M BO3AYLIHOTO NMUTAHMS PACTEHUH, paclleIUIeHHs] Kpaxmajaa U OelKOB MOJ
neiictBueM (hepMEHTOB, 00OpyIOBaHHUE Ul JEMOHCTPAIMH OIMBITOB MO W3MEPEHUIO KM3HEHHOU EMKOCTH
JErKNX, MEXAHU3MA JbIXaTEIbHBIX JBUKECHUN, MOJIEIN TOJOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3ydeHne TKaHEH PACTEHUI.

JlaGopaTopHnasi pa6ora «/3yueHue TkaHel KUBOTHBIX».

JlaboparopHasi padora «/3ydyeHne OpraHoB LIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoKeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3sMHOXKEHHs OpraHU3MoOB: Oecrioyioe (BKJIIOYas BereTaTHBHOE) M MoJioBoe. Buisl
0ecr10J10ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYJIALNS, (hparMeHTalusl, KIOHUPOBaHUE.

ITomoBoe pasmHokeHue. [lonoBbie kieTku, wim ramerel. Meito3. Cragum meiiosa. lloBenenue
xpoMocoM B Meno3e. KpoccuHrosep. buosornueckuil cMpICi MelH03a U MOJOBOro mpouecca. Meno3 u ero
MECTO B KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[IpenzaponpiieBoe pasButue. ['ameroreHes y >kKuBOTHBIX. llonoBblie »xkene3bl. OOpa3oBaHue H
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOIOBBIX KIIETOK.

OmogoTBOpeHre U 3MOPHOHATIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHUS: HApyKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanibHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOPHOJOrHsT — Hayka O pa3BUTHHU
opranu3MoB. Mopgoecenes — 0o0na uz enaguvix npoonem smopuonocuu. Konyenyus mopghocenos u moodenu
mopghoceneza. Cramuum >SMOpHUOTreHe3a KHUBOTHBIX (Ha mpumepe Jnarymku). Jpobnenue. Tumsl
npobneHus. /JemepmMuHuposanHoe U  HeOepMUHUpO8anHoe Opobnenue. bracmyna, munet  Onacmyi.
OcoOenHoctr ApoOJIeHUsT MIIEKOIUTAIOUINX. 3apOJIbIIIeBble JTUCTKU (TacTpyisuus). 3akiiaJka OpraHoB U
TKaHEW W3 3apOABILIEBBIX JIMCTKOB. B3auMMHOE BIMSHME 4YacTed pa3BHBAIOIIETOCS —3apoAblIla
(oMOpHoOHanbHAsT MHAYKIMS). 3aKiajka IUlaHa CTPOEHMSI KUBOTHOTO Kak pe3yJabTaT HepapXU4YeCcKUX
B3aMMOJICHCTBUII TeHOB. BnmsiHHe Ha SMOpPHMOHATLHOE PA3BUTHE PAa3IMUYHBIX (DAKTOPOB OKPYKAIOMICH
Cpelpbl.

Poct u pasButHe XuBOTHBIX. [locTamOpuonanbHblii nepuoxa. IIpsmoe u HempsiMoe pas3BHUTHE.
PaszButue ¢ meramopdo3oM y OeCrO3BOHOYHBIX M MO3BOHOYHBIX XMBOTHBIX. bHojormueckoe 3HaueHUe
IPSIMOTO ¥ HENPSIMOTO PA3BUTHUS, UX PACIPOCTpaHEHHWE B Npupoe. Twumsl pocTa >KMBOTHBIX. DakTOpEI



PeryisiMi pPOCTa JKUBOTHBIX M uyesoBeka. CTajuu MOCTAIMOPHOHAIBHOTO PAa3BUTUS Yy IKHBOTHBIX U
yenoBeka. [lepuoasl oHTOreHe3a yenoeka. CTapeHne U CMepTh Kak OMOJIOTMYECKUE POLIECCHI.

PasmHoxxenue u pasButHe pacteHuil. ['amerodur u cnopoputr. Meiio3 B KU3HEHHOM IUKIE
pactenuii. OOpa3zoBaHue criop B mpoiiecce Meio3a. ['ameTorenes y pacrenuii. OII010TBOPEHHUE U Pa3BUTHE
pacTUTENFHBIX OPraHU3MOB. [[BOWHOE OIIOOTBOPEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE
CEMCHH.

MexaHu3MBbl peryJIsiiui OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JemMoHcTpauMu

[optpetst: C. I'. Hapamun, X. [llneman.

Tabmuiel  u  cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumbl  OGecrnoioro  pa3MHOKEHUS»,
«Pa3mMHOXKEHHE XJIaMHJIOMOHAAbDY, «Pa3MHOXKEHHE 3BIVIEHBD», «Pa3MHOXeHHE TUIAPBD), «Meno3»,
«Xpomocombl», «l'amertorenes», «CTpocHHME SHLEKICTKM M CHEpMaro3onna», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe u Hemnpsmoe pasButue», «Pa3BuTue MaKWCKOro Kyka», «Pa3Butue capaHum»,
«PasButne JsArymkm», «JIBOWHOE OIUIOOOTBOPEHHE Yy LBETKOBBIX pacTeHui», «CTpoeHue ceMsH
OJIHOJOJIBHBIX U JBYJIOJIBHBIX PACTCHHI», «OKM3HEHHBIM LMK MOPCKOM KamycTel», «KW3HEHHBIA IUKII
Mxa», «OJKU3HEHHBII MK NaOPOTHUKAY, «OKN3HEHHBII LIUKII COCHBDY.

OO6opyoBaHKe: CBETOBOM MHKPOCKOI, MHUKpPOIIpErnaparbl SHUEKIETOK U CHEPMAaTO30M10B, MOJIENb
«IuKI1 pa3BUTHUSA JIATYILKH.

Jladoparopnasi padora «/3ydeHne CTpOCHHsI MOJOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpENIapaTax».

IIpakTuyeckas padora «BplsBIeHNE IPU3HAKOB CXO/CTBA 3apObIIIEH IT03BOHOYHBIX KUBOTHBIX).

Jla6opaTopnasi pa6ora «CTpoeHHEe OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi craHOBIEHHS M pa3BUTUS TeHETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponbp oredecTBeHHBIX Yyu€HBIX B pa3Butuu reHetuku. Paborer H. K. Kombmoma, H.
W. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHSTHS M CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEJIBHBIE T'EHBI,
aNbTEPHATUBHBIE NPU3HAKHU, JOMHUHAHTHBIA M PELIECCUBHBIM MPU3HAK, TOMO3UIOTA, TE€TEPO3UT0OTa, YUCTAs
JUHMA, THOpUIbl, TeHoTurl, (¢eHoTun. OCHOBHbIE METOJIbl TEHETUKHM: THOPHUI0JIOTUYECKUH,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETHYECKH.

JleMoHCTpanun

[optpetsr: I'. Mennens, I'. ne ®pu3, T.Mopran, H. K.Komnemos, H. U. BaBunos, A.
H. benozepckuii, I'. /1. Kapneuenko, F0. A. ®unumuenko, H. B. Tumodees-Pecockuii.

Tabaune! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBbI CKpELTUBaHUS».

JlaGopaTopHuas padora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEOBAaHUIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mouorubpuanoe ckpemuBanue. [1epoiii 3akon Menens — 3aKkoH eMHO00pa3us ruOpHUI0B MEPBOr0O
nokoJsieus. [lpaBuno momuHupoBaHusg. Btopoit 3akoH MeHzaenss — 3aKOH pAaCHICIUICHUS TPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ umore3a 4ucToOTh raMerT.

AHanuzupytomiee ckpemuBanue. [IpomexxyTouHblii xapakTep HacienoBaHus. Pacmieruienue
IIPU3HAKOB IIPU HETIOJHOM JTOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBUCHUMOTO HAcCJETOBaHUS
pU3HAKOB. L{UTOMOrNYecKrne OCHOBBI TUTHOPUAHOTO CKpPEIIMBAaHUS.

CueruieHHOe HacnenoBaHue mnpusHakoB. PaGoter T. Moprana. CrieruieHHOE HaclieIOBaHHE TEHOB,
HapyILIEHUE CLEIICHU MEKy F'eHaMU. XpOMOCOMHasl TEOPUs HACJIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M OIpeAeNeHHs 1Mo1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHblii U reTeporameTHbld Ios. I'eHeTHdeckas CTpyKTypa IOJIOBBIX XpomocoM. Hacnemosanue
MIPU3HAKOB, CIIEIUIEHHBIX C I1OJIOM.

I'enorunn  kak wenocTtHas cucrema. [lmedorponuss — MHOXECTBEHHOE JCHCTBUE TEHA.
MHoOXeCTBEHHbIN aiienu3M. BzaumonelcTBUe HealeNbHBIX TeHOB. KoMIieMeHTapHOCTb. OIHCTa3.
[Tonumepust.



['eHeTHUECKUII KOHTPOJIb PAa3BUTUS PACTEHUH, )KUBOTHBIX M YEJOBEKAa, a TaKKe (PU3MOIIOTUUECKUX
IIPOLIECCOB, MTOBEIEHUS M KOTHUTUBHBIX (QyHKUMH. ['eHeTHUeckne MexaHu3Mbl CUMOMOTeHe3a, MEXaHU3MBI
B3aUMOJICHCTBHS «XO3MUH — MApa3sUT» M «XO3IUH — MUKpPOOMOM». ['eHeTHuecKkue acrmeKThl KOHTPOJS U
M3MEHEHMsI HaclleICTBEHHON MH(OpMaIiK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMoHCTpan U

[loptpetst: I'. Menaens, T. Mopran.

Tabmuubl u  cxemsl: «IlepBeiii 1 BTOpoM 3akoHbl Mengens», «Tperwit 3akoH Menaensa»,
«AHanusupymrolee ckpemubanue», «Hemnonnoe noMuanpoBanney, «CLeIIeHHOe HAcIeI0BaHue IPU3HAKOB
y apo3oduisly, «['enernka nona», «Kapuorun yenosekay, «Kapuotun apozoduisr», «KapruoTum nTHIB,
«MHOKEeCTBEHHBIN ajuienn3mM», «B3aumMoielicTBUE reHOBY.

Oo6opynoBanue: MOJIENb JJISl IEMOHCTPAIIMHN 3aKOHOB €IMHOO00pa3us THOPUIOB NEPBOTO MOKOJICHHUS
U PACLICIVICHUS ITPU3HAKOB, MOJENb Ul IEMOHCTPALMU 3aKOHA HE3aBUCHUMOIO HACIECIOBAaHUS ITPU3HAKOB,
MOJ€Ib JUISl  JEMOHCTpallMM  CLEIUIEHHOTO  HAacJleIOBaHUSl IPU3HAKOB, CBETOBOM  MMKPOCKOII,
MUKponpenapart: «po3opunar.

IMpakTuyeckas padora «3yueHue pe3yabTaToB MOHOTMOPUAHOIO CKPEILIMBAHUSA Y JPO30(UIIBI».

IpakTnyeckas padora «/3ydyeHue pe3yibTaToOB AUTHOPUIHOTO CKPELIUBAHUS Y APO30(UIBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

B3aumoneilictBue reHoTuna U cpensl npu GopMupoBaHUU (eHoTuna. V3MeHYHBOCTh NMPU3HAKOB.
KauecTBeHHbBIE U KOJIMYECTBEHHbIE MPU3HAKKU. BUJIbI U3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.

MoaudukanuonHas u3MeHUYUBOCTb. Poiab cpensl B (opMupoBaHMM — MOAM(UKAMOHHON
n3MeHuuBocTu. Hopma peakuuu npusHaka. Bapuaunonsslid psin u BapuannonHast kpusast (B. Moranscen).
CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

I'enoTunuyeckas U3MEHYNUBOCTD. CBoiicTBa T€HOTUIINYECKOU U3MEHYHUBOCTH. Bunp:
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.
KoMmOuHaTtuBHasT HW3MEHYMBOCTh. Meil03 © TOJIOBOM TpolleCC — OCHOBA KOMOWHATHBHOMU

W3MEHYUBOCTH. PoNlb KOMOWHATHMBHOW W3MEHYMBOCTH B CO3JaHHHM TE€HETUYECKOTO pa3HoOoOpa3us B
Ipezeax OJIHOro BUA.

MyrtanmonHasi ”3MEHUMBOCTh. BUibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbBIE U
WHIYIIUPOBAHHBIE MyTalMH. SnepHble W MHUTOIIa3Marudeckue myrtanuu. CoMaTHYeCKUe M T0JIOBBIC
MyTaiuu. [[pyunHbl BO3HUKHOBEHUS! MyTaluii. MyTareHsl U UX BIMSIHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO  TpoIlecca. 3aKOH TOMOJIOTHYECKHMX PAIOB B HACJIEICTBEHHOW HW3MEHYHMBOCTH
(H.W. BaBunos). BHesiepHast U3MEHUMBOCTH U HACJIEICTBEHHOCTb.

Onueenemuxa u snUSeHOMUKA, POJib INULEHEeMUYECKUX PaKmopo8 6 HACIe008aAHUU U USMEHYUBOCINU
GheHomunuyeckux npuU3HaKos8 y OpeaHu3Mos.

JleMoOHCTpaLuu
IHoprpetst: I'. ne @pus, B. Moranucen, H. 1. BaBunos.
Tabauer ~ u cxeMbl: «Buabl  M3MEHYHMBOCTHY, «MoaudpukanmoHHass ~ U3MEHUYHUBOCTHY,

«KomOuHaTHBHAs W3MEHYMBOCTB», «Meio3y, «OmnonorBopenuey, «l'eHeTuueckre 3a0o0JeBaHUS
yesnoBekay, « Buasl myranuin.

OO6opynoBaHue: KHUBbIE U repOapHbIe SK3EMIUISIPbl KOMHATHBIX pacTeHuil, pucyHku (Qotorpadun)
KUBOTHBIX C PAa3JINYHBIMU BUJAMH U3MEHUHUBOCTH.

JlaGopaTopnasi pabora «lccnenoBanne 3aKOHOMEPHOCTEH MOIUGPHUKAIIMOHHON H3MEHUYUBOCTH.
[TocTpoeHne BapnalMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IpakTnyeckas padora «MyTtaiuu y 1po30¢puiibl (Ha FOTOBBIX MUKpOIpEnapaTax)».

Tema 14. I'eHeTHKAa YejI0oBeKAa

Kapuotun uenoBexka. MexayHapoJHas mIporpamMma HCCIEIOBaHUS T€HOMa 4ellioBeka. MeTomabl
W3y4YeHUs] TCHETHKH YEJIOBEKA: TI'e€HEATOTHYCCKHM, OJIM3HEIOBBIM, IUTOTCHETHUYECKHUH, MOMYJISIIMOHHO-
CTaTUCTUYECKUN, MOJIEKYJsIpHO-TeHeThuueckuil. COBpeMEHHOE OIpeAelieHHe T€HOTUNA: MOJHOT€HOMHOE
CEKBCHHPOBAaHUE, TEHOTUIIMPOBaHUE, B TOM uwucie ¢ nomoupto II[[P-ananusza. HacnencrBeHnubie
3a00J1€BaHUs YeJOBEKAa. ['@HHBbIE W XPOMOCOMHBIE OOJIe3HH 4YelnoBeKka. bone3Hw ¢ HacaeaCTBEHHOM
MPEAPACIION0KEHHOCTHI0. 3HAYE€HNE MEIUIIMHCKON T€HETUKU B MPEJOTBPALICHUN U JI€UEHUH TeHETUUECKUX



3a0oJeBaHUN 4YeJoBeKa. MeOUKO-TeHeTHYecKoe KOHCylbTupoBaHue. CTBosOBbIe KieTKH. IllonsTuHe
«TEHETUYECKOT0 TIpy3a». OTHYECKHE AaCHEeKThl MCCIEJOBaHUI B 00JACTH pEAAKTUPOBAaHUS T'€HOMA MU
CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopbl MOBBIMIEHHOW YYBCTBUTEIBHOCTH 4YeJOBEKa K (u3MYecKoMy U
XMMHUYECKOMY 3arpsA3HEHMIO OKpYyXarollel cpeibl. ['eHeTnueckas IpeapacroioKEHHOCTh YeJIOBeKa K
IIATOJIOTUSIM.

JleMoHCTpanuu

Tabmuubl  u  cxemsl: «Kapuotun 4yenoBeka», «MeToabl M3y4eHHUs T'€HETUKH 4YEJIOBEKay,
«["enernueckue 3a001€BaHMS YEIIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHrEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanusi U cenekius. 3apoKICHUE CelIeKUMU U aomectukanuu. Yuyenue H. WM. BaBuioBa o
LlenTpax MPOMCXOXKIACHUS U MHOTOOOpa3ws KyJIbTYpHBIX pacTeHuil. Ponb cenekuuy B CO3aHUM COPTOB
pacTeHuil ¥ mopoj *KUBOTHBIX. COpT, MOpPOJa, IITAMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEACTBEHHOMN
m3menunBocTy H. U. BaBuioBa, ero 3naueHue A1 CEIEKIIMOHHON PabOTHI.

MeTtoapl cenekuoHHON paboThl. McKycCTBEHHBIM OTOOP: MAaCCOBBIM U WHIUBUAYAIbHBINA. DTarbl
KOMOWHAIIMOHHOH ceneKiuu. VcpITanne mpon3BOUTENeH 1Mo MoTOMCTBY. OTOOD 10 T€HOTHITY C TOMOIIBIO
OLIEHKH (peHOTHUIa MOTOMCTBA U OTOOp MO F€HOTHUITY ¢ moMoIbio ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CENEKIIMOHHOW paboThl. PaiManMoOHHBIN U XUMHYECKHUI
MyTareHe3 KakK HMCTOYHMK MyTalluil y KyJnbTypHbIX (opm opranusmoB. lcnonb3oBaHue T€HOMHOIO
penakTUpoBaHuUs U MeT010B pekoMOuHaHTHBIX JJHK 11 nmonydenus ncxoqHoro Matepuaa Ajisi CENEKIUHU.

[Tonyuenue nonuruionaoB. BuyTpusunoBas rudpuansanus. binskopoacTBEeHHOE CKpelUBaHue, N
nHOpuAMHT. HepoacTBeHHOE CKpeuIMBaHue, Wik ayTOpuAMHT. ['eTepo3uc u ero npudnHel. Mcmnonb3oBanue
rerepo3uca B cenekuuu. OtnanéuHas rubpuauzanus. [Ipeogonenue Oecrioauss MEKBHIOBBIX THOPHIOB.
JlocTrKeHUsI CeeKIUU PaCTEHUI U JKUBOTHBIX. «3e1EHas pesooyusLy.

CoxpaHeHHue U U3ydyeHUe IeHETUUECKUX PECYPCOB KYNIbTYPHBIX PACTEHUH M UX JUKUX POIUYEH IJIs
CO3/1aHHS HOBBIX COPTOB M THOPHUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemudecKUMU pecypcami CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUGOMHBIX 6 Uesx
VAYUUEHUS. CYeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUueM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEeO08AHUL, Neped08blX Udel U NepCneKmUEHbIX MexXHOI02Ul.

JleMoHCTpaLuu

IToprpetsr: H. N. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI. Acraypos,
H. bopunoyr, J. K. benses.

Tabnuubl U cxembl: «L{eHTpbl MPOUCXOXKIEHNUS U MHOT000pa3usi KyJIbTYPHBIX PAacTeHUN», «3aKOH
TOMOJIOTMYECKUX PSAJOB B HACJIEACTBEHHOM M3MeHUMBOCTH», «MeTtonbl cenekuuny», «OtnanéHHas
ruOpuau3anus», «MyTareHes.

Jladoparopnasi padora «/3ydeHne CcOpTOB KyJbBTYPHBIX pAacT€HHH M IOPOJ JOMAIIHHMX
KUBOTHBIX).

JlabopaTopnasi padora «/3ydyeHrne METOZIOB CEJIEKIIUN PACTEHUI.

IIpakTnyeckas padora «IIpuBHBKa pacTeHUN».

IOkckypeusi KOCHOBHbIE METOABl M JOCTH)KEHHS CEJeKIUMH pPAacTeHUH U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCHBITATEIbHBIN YUYaCTOK, B TEINIMYHOE XO3SHCTBO, B
ab0paTOPUIO arPOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA).

Tema 16. BuoTexHoJ0rust 1 CHHTETHYECKAsI OMOJIOTH S

OOBEKTHI, HCMOJb3yeMble B OHWOTEXHOJOTUHM, — KIETOYHBIE W TKAaHEBBIE KYJIBTYPHI,
MUKpPOOPTAHU3MBI, HX XapaKTEepPUCTUKA. TpagullMOHHAs OWOTEXHONOTHs: XjeOomedeHue, IMOoTyICHHE
KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOAETHE. Mukpooromornueckuii cuaTe3. OOBEeKTh MUKPOOHOIOTHYECKUX
texHonoruit. [IpousBoacTBo OenKka, aMUHOKHUCTIOT U BUTAMHHOB.

Co3anue TEXHOJOTUW M WHCTPYMEHTOB II€JICHAMPABICHHOTO HM3MEHEHUS U KOHCTPYHPOBAHMS
T€HOMOB C IIEJIBIO TTOTYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEP)KAIIUX HE BCTPEUAIOITUECS B IIPUPOJIC
OMOCHHTETHYECKUE ITyTH.



Knerounas wHxeHepusi. MeTonbl KyIbTyphl KIIETOK U TKaHEH pacTeHUH u KUBOTHBIX. KprobaHKw.
Comarnueckas rudpuau3anus W comMaTHuecKuid smOpuoreHes. lcronb3oBaHue TraruiouioB B CENEKLUU
pacteHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonv3zoeanue MOHOKIOHANbHLIX U NOAUKIOHATbHBIX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTPYKIMS SIMIIEKIETOK M KJIOHUPOBAHHE
KUBOTHBIX. MeETOJ TpaHCIUIAHTAUU SAEp KIETOK. exHonocuu 0300pOo6ieHUs, KYIbMUSUPOGAHUS U
MUKPOKTIOHATILHO20 PA3MHONICEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsi M TIe€HHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI'€Ha M KOHCTPYMpOBaHUE
pekomOuHanTHBIX JIHK. Co30anue mpanceennvix opeanuzmos. JIOCTHKEHHS U MEPCIIEKTHUBBI XPOMOCOMHOM
Y TeHHON MH)KEHEPHH. DKOJIOTUYECKHE U 3THYECKUE MPOOIeMbl TeHHOW WH)KEHEPUH.

Menununckue OuorexHosoruu. IloctreHomHas 1nmdpoBas wMenunuaa. [II[P-aumarnoctuka.
MeTa0oOMHBINM aHAJIW3, TEHOLUEHTPUYECKUN aHalIu3 MpPOTEOMa 4YeJIOBEKa Uil OLIEHKH COCTOSHUS €ro
310poBbs. lcmonb30BaHHWE CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-Oumoumkenepust s
pa3paboTku (QyHIaMEHTATbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEH
COYETAHMEM TEXHOJOTMi TpEXMEPHOro OuompuHTHUHra © ckadoiaauHra Ui pelieHus 3agad
MEPCOHAIM3UPOBAHHON MEIUIHBI.

Coznianue BEeKTOPHBIX BAKIUH C IIeNIbI0 00ecredeHrsi KOMOMHUPOBAHHOW 3aIIUTHI OT BO30OyAUTENEH
OPBMH, ycraHoBiieHHE MOJEKYJISIPHbIX MexaHu3MmMoB (yHkunoHnupoBanus PHK-conepkammx Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00IeBaHMsI YEIOBEKA U KUBOTHBIX.

JleMoHCTpaLul

Tabmuiel U cxewmbl: «lcrnonb3oBaHHe MHUKPOOPTaHU3MOB B IMPOMBIIIEHHOM TPOU3BOJICTBEY,
«Knerounast nuvxxeHepus», «I eHHast UHKEHEPUS».

JlaGopaTopHnas padora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «llosrydeHrne MOJIOYHOKHUCIIBIX IPOIYKTOBY.

Ikckypeusi «bUOTeXHOJIOrMsT — BaKHeHIIas I[POU3BOAMUTENBHAS CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIMOHHBIX MPeACTABIEHH B OHOJIOTHHI

OpomtonmonHas teopus Y. JlapsuHa. [Ipeanocbuik BOSHUKHOBEHMSI 1apBUHU3MA. JKU3Hb U HAy4HAs
nesarenbHocTh Y. [lapBuHa.

JBwxyume cwibl 3BoiaoIMM BuAoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHBHOCTb Pa3MHOXKEHHS
OpraHM3MOB, HACJI€ACTBEHHAs U3MEHYMBOCTh, OOpPHOA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN
oToop).

Odopmnenne cuntetnueckor teopun sBomouun (CTO). HeitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHas HBOJIOIMOHHAs OMOJIOTHsL. 3HaYeHHE SBOTIOIIMOHHON TeOpuH B (POPMUPOBAHUN €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa.

JleMoHCTpanuu

[optpets: Apuctrorens, K. Jluaneit, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Kroswe, Y. Jlapsun, C.
C. YerBepukos, U. U. llImansraysen, . Xonaeitn, J. K. benses.

Tabauie! 1 cxembl: «Cuctema sxuBoi mpuposl (o K. JIunuero)», «JlecTHHUIIA )KUBBIX CYLIECTB (IO
Jlamapky)», «MexaHu3M (opMUpOBaHUS NPUCHOCOONEHUH y pacTeHMH M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema wmapmpyrta myrtemectBus Y. Jlapsuna», «Haxoaxu Y. JlapsunHay, «Dopmbl O0pbOBI 3a
cymectBoBanue», «llopoxel romybeit», «MHoroobpasue KynbTypHBIX (opMm KamycTbl», «Iloposl
JIOMalTHUX >KUBOTHBIX», «Cxema oOpa3zoBaHusi HOBBIX BHAOB (1o Y. JlapBuny)», «CxemMa COOTHOUICHHS
JBYKYIIUX CUJI SBOJIIOLIMMY, «OCHOBHBIE TIOJIOKEHUS CUHTETUUECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MuUKpO3BOJIIOIHSA U €€ pe3yJbTaThl

HOHyHHHI/IH KakK 3JICMCHTapHas ¢ANHUIA 3BOJIFOIHUH. COBpCMGHHLIe METOAbI OLICHKH I'CHCTHUYCCKOI'O
pazHoOOpa3usi W CTPYKTYphl MOMyisiiuil. V3MeHeHne reHOPOHIA TMOMYJISIUU KaK DIEeMEHTapHOE
ABOJTIOIIMOHHOE sIBJICHUE. 3aKOH reHeTndeckoro pasHoBecus k. Xapau, B. BaitnOepra.



DnemeHTapHbIe (HAKTOPHI (ABIKYIIHE CHIIBI) 3BOTIONMK. MyTalMoHHbIH nporecc. KomOnHaTHBHAS
M3MEHYMBOCTH. Jlpeiid reHoB — ciiydaiiHble HEHAIpaBJICHHBIC U3MEHEHHS YacTOT aJlJIeIeH B MOITYJISIUAX.
Dddexr ocHoBarens. dpgpexm Oymouiiounozo copaviwka. CHudCEHUe 2eHeMmUYecKo20 pPa3HO0OpPaAsUsL:
npuuunsl u creocmeus. Ilpossnenue sghgpexma Opetigha eenos 6 6onvbuux u Manvix nonyasayusax. Murpamum.
W3omnsius momynsiiuii: reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOIornueckas (pernpoyKTHBHAS ).

EctectBeHHbIil 0TOOp — HampaBisomuil QGaktop 3BOMIONUH. DOPMBI €CTECTBEHHOTO OTOOpA:
JBIDKYIIUH, CTaOMIU3UPYIOMIKN, pa3pbiBatomuii (nqu3pyntuBHblii). [lomoBoit orGop. Bo3HuKHOBeHHE U
HBOJIIOLIMSI COI[MAIBHOTO MOBECHUS KUBOTHBIX.

[TpucniocoONEHHOCT, ~ OPraHU3MOB  Kak  pe3yjabTaT  MHUKpPO3BOJIOLMHU.  BO3HHMKHOBEHHE
npucnocoOiaeHnit 'y opranusmoB. Apomopdo3sl U uauoamantauuu. Ilpumepsl mnpucnocobieHuit y
Opranu3MoB: Mop(osoruueckue, pusnonornyeckne, OMOXUMHUECKUE, TOBeAeHUeCKHe. OTHOCUTEIBHOCTD
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpasoBanue kak pe3ylibTaT MUKpPOIBOJIIOLWHU. M3omsamus —
KItoueBoil  dakrtop BupooOpazoBanus. Ilytm u  cmocoObl  BHUIO0Opa3oBaHUsA:  aJUIONATPUUYECKOE
(reorpaduueckoe), CUMIIATPUUECKOE (IKOJIOTUYECKOE), «KMTHOBEHHOE» (ITOJIMILIIONIN3ALNs, THOPUAN3ALINS).
JITUTeTbHOCTh DBOJIOIMOHHBIX MTPOLIECCOB.

Mexanusmsbl hopMHUpoBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponpb sBOMIOIIMOHHON OWosioruu B pa3pabOTKe HayuyHBIX METOJIOB COXpaHEHUs OmopazHooOpaszus.
MUuKpO3BOIIONHUS M KO3BOJIIOIUS Mapa3uToOB M UX X03s€B. MexaHu3Mmbl (JOPMUPOBAHUSI YCTOWYUBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpaL U

Ioptpetsl: C. C. YerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTalmoHHAasT U3MEHYUBOCTEY, «llomynsaimonnas cTpykTypa Buaa», «Cxema
MposiBIIeHUs] 3akoHa Xapau—BaitnOepra», «JIBUXKyIHEe CHUIBI SBOJIOIHHY, «DKOJIOTUYECKAsS H3OJISIIHS
MOMYJISIIIAKA ceBaHCKOH (openny, «['eorpaduueckass M30JsIHs JTUCTBEHHULIBI CHOMPCKON W JIMCTBEHHUIIBI
naypckoit», «llomynsuuoHHBIE BOJIHBI YHMCIEHHOCTH XHUIIHMKOB U XKepTB», «Cxema AeicTBUS
€CTECTBEHHOT0 0TOOpay», «Popmbl 0OpbOBI 3a cylecTBoBaHHE», «MHIyCcTpUanbHbIil Menanu3my, «Kupbie
uckomnaembiey», «[loKpoBUTENbCTBEHHAS! OKpacKa >KMBOTHBIX», «lIpemynpexknaronias okpacka >KHBOTHBIX»,
«Puznonoruueckue agantauumn», «lIprucrnoco01eHHOCT OPraHu3MOB U €€ OTHOCUTENBHOCThY, «Kpurtepun
BUIa», «Buabl-aBoliHukH», «CTpykTypa BuAa B mnpupoae», «CrocoObl  BUA00Opa3OBaHUS»,
«T"eorpaduueckoe BUI000pa3oBaHue TPEX BUIAOB JIAHBIIICHY, «IKOJIOTHIECKOE BHI000pa30BaHUE BHJIOB
cuHuI, «[lonmummouns pacrenunii», «KamycTHO-peaeuHbIi THOPUI.

O6opynoBanue: repOdapuy pacTeHUM, KOJIEKIIUN HACEKOMBIX, dydelsia ITHIl U 3Bepell ¢ MpuMepaMu
Pa3IMYHBIX MPUCIIOCOOTICHUM, Yydena MTUIl U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHUi OIU3KUX BUIOB,
00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHnas pa6ora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOTO BHIa».

Jla6opaTopHnasi pa6ora «IIpucrnocoOnennst opraHu3MOB U UX OTHOCUTEIIbHAS 1€J1E€CO00Pa3HOCThY.

JlaGopaTopHuas padora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

Metonbl M3y4eHHs] MaKpO3BOJIONWHU. [laleoHTONOTHYECKHE METOABl H3YyYEHUsS IBOJIOIUH.
[Tepexomubie GOPMBI U PUITOTCHETUYCCKUE PSTBI OPTAaHU3MOB.

buoreorpaduueckne Meronbl u3ydeHus sBomonuu. CpaBHeHHE (QIOpbl U (hayHbl MaTEPUKOB U
ocTpoBOB. bruoreorpadguyeckue odmactu 3emian. BUIbI-9HIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE W CPAaBHUTEIHHO-MOP(OIOTHUECKHE  METOJbI  HM3Y4YEHHS  DBOJIOIUU.
I'eHeTHYECKHE MEXaHU3MBI 3BOJIIOIIMN OHTOTEHE3a U TIOSIBJIICHUS YBOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE
U aHAIOTMYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl W aTaBU3MBL. MOJEKYIIpHO-TEHETUUYECKHE,
OMOXMMHYCCKHE W MaTEeMAaTHYECKHUE METOJbI M3YYCHHs SBOIIONUHU. ['oMonorudHbie reHbl. COBpEeMEHHBIE
METO/IbI TOCTPOCHUS (PUIIOTEHETUIECKUX JIEPEBhEB.

XpPOMOCOMHBIE MYTaI[M{ U SBOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBWia) SBOMIONUH. [Ipunyun cmensvl Gyukyuti. HeoOpaTumocTh
IBOJIIONIMU. AJaNTUBHAS paaualus. HepaBHOMEPHOCTh TEMITOB BOJIOLIUU.

JdemMoHCTpauMu

[optpetst: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.



Tabmuubl 1 cxembl: «PUIOTEHETUYECKUH P JIOMAAN», «APXEONTEPUKCY, «3BEPO3YyObIe SAIIEPh,
«Crerouedanbr», «Puanopute», «CeMmMeHHBbIE MarnopoTHUKHY, «buoreorpaduueckue 30HBI 3eMIIN»,
«[peiid koHTHHEHTOB», «PenukTb», «HauanpHble cTaguM 3MOPUOHATIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrMYHbIE M AHAJIIOTMYHBIE OpraHbDy, «PyauMeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE
HaOOpbl 4eJOBEeKa M IIMMIIAH3e», «l[J1aBHbIE HampaBieHUS HBOJMIOLUNY, «OO0mue 3aKOHOMEPHOCTH
SBOJIIOLIAN.

OO6opynoBanue: KOJJICKIMH, TepOapuu, MYJSDKHM HCKONMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIUA HACEKOMBIX.

Tema 4. IIponcxosxkaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumorte3bl NpOUCXOKICHHS >KM3HU Ha 3emuie. AOuorene3 u mancnepmus. J(oHaydyHbie
IIPEJICTABICHUS O 3apOXKACHUM KU3HU (KpealnoHU3M). ['unoresa mocTosHHOIO CaMO3apOoKICHUS KU3HU U
e€¢ omnpoBepxkenne onbitamu  D. Penu, JI. Cnammannanu, JI. [Tactepa. IlpoucxoxaeHue KU3HM U
acTpoOHOIIOTHSL.

OcHoBHBIE JTambl HeopraHudeckoil sBomonuu. [lmanerapHas (reojoruyeckasi) SBOJIOIMS.
Xumuueckass 3BONIOLUSA. AOUOTEHHBIM CHHTE3 OpPraHMYECKMX BEIECTB M3 HeopraHudeckux. OImbIT
C. Munepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHoMepoB. KoanepBatHas runoresza A. M. Onapuna,
runoTesa nepBudHoro Oynsona /x. XomnnaeiHa, renerndyeckas runoresa I'. Mémnepa. Pubosumsl (T. Yek) u
runore3a «vupa PHK» V. I'un6epra. ®opmupoBanne MmeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emiin u Metoabl €€ nzydenus. Mckomnaemble oprannyeckue ocTaTku. I'eoxpoHosorus u eé
MeTonibl. OTHOcHUTENnbHAsT M a0CONIOTHAs TeOXpOHONOrus. l'eoXpoHoNoruyeckas MIKanga: S0HbBI, 3PHI,
MIEPUOIbI, ATIOXH.

HayanbHble 3Tanbl opraHndeckoil 3Boyitonuu. llosBieHne u 3BOIIOIUSA NEPBBIX KIETOK. DBOJIIOLUS
MeTabonu3Ma. BozHukHOBEeHHE mepBBIX dKocucTeM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHajor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapuoThI 1 SyKapUOTHI.

[TpoucxoxnaeHnue dykapuoT (cMMOMOreHe3). OBOJIOLUMOHHOE  IPOUCXOXKICHHE  BHUPYCOB.
IIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPYNII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BbICIIUX pacTeHui. OcHOBHBIE apoMop(o3bl pacTeHuid. Bbixon
pactenuii Ha cymy. [losiBaeHHe crOpoBbIX pacTeHHWH U 3aBoeBaHUE MMM cylid. CeMeHHbIe pacTeHMs.
IIponcxoxkaeHne NBETKOBBIX PACTEHUH.

OcHoOBHBIE ATanbl 3BOJIIOIMM KUBOTHOTO MHpa. OcHOBHBIE apoMop(do3bl KUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbie KUBOTHBIE. JKU3HB B
BOojZie. OBOJIONUS MO3BOHOYHBIX. [Ipoucxoxxnenne amduoOuii u  pentunuil. [IpoucxoxneHue
miIekonuTaomux # nrul.  [Ipunnun  kmrodeBoro apomopdosza. OcBoeHue OeCro3BOHOUYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie IO 3’paM M IMEpUOJAM: apXeW, MpPOTEpO30H, Maneo30i, Me3030M,
KaifHO30M. OOmas xapakTepuCTHKa KiIuMaTa M TeoJlormueckux mponeccoB. [losBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTIIe00pa30BaHHe: €ro YCIOBUS U BIUSHHUE Ha ra30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHHUSI — 3KOJIOTHYECKHE KPU3HCHI Mpouioro. [IpuunHbBl U CleCTBUS MacCOBBIX
BbIMUpaHUi. COBpPEMEHHBIM HSKOJIOTMYECKUH KpH3HC, ero ocoOeHHocTH. IIpobrema coxpaHeHUs
O6uropaszHooOpa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mMupa. IlpuHnuns kiaccudukanum opranuzMoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIb OPraHU3MOB.

JleMoHCTpanuu

Hoptpetsr: ®. Penu, JI. Cnammanmnanwu, JI. [lacrep, Y. Y. Meunukos, A. U. Omapun, k. XonaeiH,
I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmumpr  m cxeMmbl: «Cxema ombita @. Penmu», «Cxema ombita JI. [lactepa mo wu3ydeHuto
camo3apoJeHus Ku3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «3Tanbl HEOPraHMYECKOU 3BOJIIOLUNY,
«["eoxpoHosornueckas mikana», «HadampHble ATambl OpraHUYECKOW 3BoJtonHH», «CxemMa oOpa3oBaHUS
SYKApHOT MyTEM cumOuoreHesa», «Cucrema >XUBOW HpuUpOabD», «CTpoeHue BHpyca», «ApoMopho3sl
pactenuii»y, «PunHODUTHY, «OTHOKIETOYHBIE BOAOPOCITH», «MHOTOKIETOUYHBIE BOJOPOCIH», «MXu»,
«ITanmopotHukmn», «l'ooceMeHHbIe pacTeHus’», «OpraHbl IBETKOBBIX pacTeHui», «CxeMa pa3BUTHS
KUBOTHOTO MHpPa», «ApoMopdosbl KUBOTHBIX», «lIpocteiimuey, «Kumednomnonoctabiey, «Ilmockue




YepBUY, «YIIEHHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «IITULBY,
«Mnekonuraromue», «Pa3zButue XKU3HM B apXeuckoil spey, «Pa3BuThe KU3HU B MPOTEPO3OMCKOH 3pe»,
«Pa3BuTHe KU3HM B NAICO30HMCKOU 3pe», «Pa3BuTHE KU3HU B ME3030MCKON dpey, «Pa3BurHe XKU3HHU B
KalHO30MCKOM pe», «CoBpeMEHHAasi CUCTEMa OPraHUYEeCKOI0 MUPa.

Ob6opynoBanue: repdapu  pacTeHU PA3IMYHBIX OTAEIOB, KOJUIEKIIMA HACEKOMBIX, BIIa)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJIJIEKIIMM UTTIOKOXKHUX, CKEJIEThl I03BOHOYHBIX KUBOTHBIX,
yyyesia NTHUL U 3BEpel, KOJJIEKUUU OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMbIX, MYJISKM OPraHUYeCKUX
OCTAaTKOB OPraHU3MOB.

BupryanbHas sadopatopuasi padora «MojenupoBanue onelToB Muepa—tOpu no usydenuro
abMOreHHOr0 CMHTE3a OPraHuYeCKUX COeIMHEHUI B IepBUYHON aTMochepey.

JladoparopHasi padora «/3ydeHne 1 OnMCaHue UCKOIIAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTHyeckas padora «3yueHue ocOOCHHOCTEH CTPOEHUSI PACTEHUH pPa3HbBIX OTAEIOBY.

IpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpouncxokaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3anaun aHTponosoruu. Meroapl aHTPOIIOIOTHH.

CraHOBIEHME MPEACTAaBICHUM O INPOMCXOXKICHUM  4eloBeKa. PenuruosHele  BO33pEHMSL.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBo uenoBeka ¢ JKUBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHHE uenoBeka. (CBHIETENbCTBA
CXOJICTBA YEJOBEKa C JXUBOTHBIMHU: CPAaBHUTEIHLHO-MOP(OIOTHIECKUE, IMOPUOIIOTHYECKUE, (U3UOIIOTO-
Oouoxumuyeckue, rnopeneHUeckue. OTIHMYMs YeloBeKa OT JKUBOTHBIX. IIpsAMOXOXKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOIl CUTHAJIBHON CHCTEMBI.

JBwxymme cunbl  ((akTopel) aHTpororeHesa: Ouosioruyeckue, couuaibHele. COOTHOIIEHUE
OMOJIOTUYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTa UM aHTpoNoreHesza. PaHHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYJIBI) U paHHUE
MOHTU/Bl — OOIIME MPEIKH YeIOBEKOOOPa3HbIX 00€3bsH M JHOAEH. ABCTPAJONUTEKH — JIBYHOTHE IMPEAKH
moed. YemoBek yMeblid, IEpBbIe U3TOTOBICHUS OpYIUN Tpyaa. YenoBeK NpAMOXOAAIINN U ITEPBBIN BBIXOL
monen 3a npenensl Adpuku. YenoBek reiiens0eprckuii — o0l mpeloKk HeaHIepTaIbCKOTO YeIOBeKa U
4esloBeKa pa3yMHoro. UenoBek HeaHepTalbCKUI KaK BUJ JIFOAEH XOJIOJAHOTO KiIMMaTa. YenoBek pa3yMHBIN
COBPEMEHHOI0 THMAa, JICHUCOBCKUN 4YEJIOBEK, OCBOEHME KOHTHMHEHTOB 3a mpenenamMu AQpuUKH.
[Taneorenernka u najgeoreHOMUKA.

OBOJIOIUS COBPEMEHHOTO0 uenoBeka. EctecTBeHHBINH 0TOOp B MOMYJSALUAX YyernoBeka. MyTallMOHHBIN
nporecc ¥ noaumopdusm. IlonymnsiuroHHbIe BOJHBI, Ipeld reHoB, Murpanus u «3(Qexkr ocHoBarens» B
MOMYJISIIUSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsrue o pace. bonbiine pacel: eBponeouHas (eBpasuiickas), aBCTpayo-
HerpoujHas (PKBaTopuaibHasl), MOHTrOJIOM/Has (a3uaTcKOo-aMepUKaHCKas). Bpemss u myTu pacceneHus
4yeloBeKka 10 IaHere. EnMHCTBO denoBeueckux pac. HaydHass HecOCTOATENBHOCTh —pacu3Mma.
[Ipucrmoco0aeHHOCTh YeJOBEKa K Pa3HBIM YCJIOBHSIM OKpYXaromeld cpenbl. BmmsiHue reorpadudeckoit
cpeab! 1 Apeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexnucuuruinHapHble MeToAbl B (pusmueckoi (OMOJIOTMYECKOM) aHTPOMOIOTHH. DBOIIOIMOHHAS
AHTPOIIOJIOTHUS U MAJIEOAHTPOIIOJIOTHS YEIOBEUECKUX NOMYIISIIMM. bruoconuanbHble NcCieI0BaHusI IPUPOIbI
yenoBeka. VccnenoBannue KOABOMOINN OMOJIOTHYECKOTO U COLMATBHOIO B UETIOBEKE.

JleMoHCTpanuu

IMoptpetst: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuubl U cxembl: «MeTo/ibl aHTPOIIOJIOTHN», «I 0JIOBHOI MO3T uenoBekay», «HeraoBekooOpas3HbIe
00e3bsiHb», «CKeneT 4YejoBeKa U CKeJleT IIUMIaH3e», «PyIuMeHThl W aTaBU3Mb», «JIBHIKyIIHE CHIIBI
aHTPOIIOrEHE3a», «OBOJIIOIMOHHOE PEBO YENIOBEKa», «ABCTpajonuTek», «HUemoBek ymenslit», «YemoBek
NpAMOXOAIniY, «JleHncoBckuii yemoBek» «Heannepranpubly, «KpoManboHIB, «lIpenku dyenoBekay,
«OTarbl 3BOJIOLUH YETI0BEKay, «Pachl 4eIoBeKay.

OO6opynoBaHue: MyJSKA OKaMEHEJIOCTeH, MPeIMETOB MaTepUabHON KYJIbTYphl MPEAKOB YEIOBEKa,
penpoxaykuuu (otorpadun) kapTUH ¢ MUDOIOTHUESCKUMU U OUOJICHCKUMHU CHOKETaMHU TMPOUCXOKICHUS
4yenoBeka, (ororpaduu HAXOMOK MCKOMAEMbIX OCTATKOB YEJIOBEKAa, CKEJIET 4YelloBeKa, MOENb ueperna
YeJIOBEKa M 4Yeperna HIMMIIAH3€, MOJENIb KUCTH 4YeJIOBEKa M KHUCTU LIMMIIAH3€, MOJEIHM TOopca IMPEIKOB
YeJI0BeKa.




JlaGopaTtopnasi padora «/3yueHue OCOOEHHOCTEH CTPOCHMS CKeJeTa YeJIOBEKa, CBA3aHHBIX C
HPSIMOX0XKICHUEM».
IIpakTuyeckas padora «3ydyeHne 3K0JOrNYECKUX aJaNTalUNA YETOBEKAY.

Tema 6. IKoJ0rusl — HAYKAa 0 B3aMMOOTHOLIEHHUSIX OPTraHM3MOB M HA[IOPraHU3MEHHbIX CHCTEM
€ OKpY:Kamole cpeaou

3apoxaeHue W pa3BuThHe dkojormu B Tpyaax A. 'ymOompara, K. @. Pymbe, H. A. CeepioBna,
O. I'ekxens, A. Tencnu, B. H. CykauéBa. Pasgensl m 3agaum 3kosoruu. CBsI3b AKOJIOTUHM C JPYTMMHU
HayKaMH.

Metonst skonorun. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B JKOJIOTHH: TPUPOJIHBIE U
naboparopuble. MojenupoBaHue B OKOJOTMH. MOHHUTOPHHI OKpY’KaloIled cpeabl: JIOKaJIbHBIH,
PEruoHANIbHBIN U TJI00AJIbHBIN.

3Ha4YEeHHE SKOJIOTMYECKMX 3HAHUU /I YelIOBEKa. DKOJOTMYECKOE€ MHPOBO33PEHHE KaK OCHOBA
CBSI3€i 4eJioBeuecTBA C MNpUpOoaoil. POpPMHUPOBAHUE DSKOJOTMYECKON KYJIbTYpbl M 3KOJIOTMYECKOMN
IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL Ul

[optpetsl: A. 'ym6ompaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumel  w  cxeMsbl: «Pa3mensl  dkojorum», «Mertoasl dkomorumy, «CxemMa MOHUTOpPUHTA
OKPY’KaIOILEH CPeabD».

JlabopaTopnasi padora «/3ydyeHrne METOZ0B 3KOJIOTMYECKUX UCCIECIOBAHUINY.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Dkonorudeckue (GakTopbl M 3aKOHOMEPHOCTH uX JedcTBus. Kiaccudukamuss 3KOIOTHYECKUX
dakTopoB: abuoTHueckue, OHOTUYECKHE, aHTpormoreHHsle. OOmMe 3aKOHOMEPHOCTH  JIECUCTBUS
skosnornueckux  ¢akropoB. IlpaBuno Munumyma (K. lnpenrens, YO.JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue @Qaxtopel. CBeT Kak 3Kojoruueckuit ¢akrop. JlelicTBue pa3HBIX Y4YacTKOB
COJIHEYHOTO CHEKTpa Ha OpraHU3Mbl. DKOJIOTMUYECKHE TPYMIbl PACTEHUH M >KMBOTHBIX MO OTHOLIECHUIO K
ceery. CurHanbHasi poib cBera. DoTonepuoan3m.

Temnepatypa kak okonorudyeckuii ¢akrop. [JleiicTBue Temmeparypbl Ha  OpPraHU3MBIL.
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIEC U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuit ¢akrop. Ilpucnocobnenus pacTeHuil K MOAAEPKAHUIO BOJHOTO
Oananca. Knaccudukaius pacTeHHil 10 OTHOIICHHIO K Boje. [Ipucmocobiiennst )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEKUMA.

Cpensl  oOWTaHUST OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3JYIIHAs, TIOYBEHHAs, TJIyOMHHAas
MOJMIOYBEHHASI, BHYTpUOpraHU3MeHHast. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHWs OpTraHU3MOB.
[IpucnocoOnaeHust OpraHU3MOB K )KH3HU B PA3HBIX Cpeiax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE W TOAUYHBIE PUTMBI.
[Tpucrnoco0aeHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH JKH3HHU.

Kuznennsie popmbl opranuzMoB. [loHsTHEe 0 *ku3HEeHHOW dopMme. Ku3HeHHBIE (OPMBI pacTECHUI:
JIEPEBhs, KYCTApPHHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpaBbl. JKu3HEeHHBIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a9pOOHOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckne Qakropsl. Buasl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHIIMS, XHUITHUYECTBO,
cumbuos u ero Qopmel. Ilapasutusm, Koomeparusi, MyTyadu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3anmoseicTBus (Tonudeckue, ¢popudeckue, padbpudeckue). 3HaueHne
OMOTHYECKMX B3aUMOJCUCTBUN JJIsi CYIIECTBOBAaHUS OpraHu3MoB B cpeie oOurtanus. [IpuHImn
KOHKYPEHTHOTO UCKITFOUCHHSI.

JleMoHCTpanuu

Tabmumpl 1 cxeMbl: «IKojorndeckue (HaxTopbr», «CBETOBOW CHEKTP», «IKOJOTHUECKHE TPYIIITHI
KUBOTHBIX [0 OTHOIIEHHIO K CBETY», «TerIOKpOBHBIE MXUBOTHBIEY», «XOJIOJHOKPOBHBIE >KUBOTHBICY,
«DU3HONIOTHYECKHE aJlalTAlluU KUBOTHBIX», «Cpepl OOUTaHHSI OPTaHU3MOBY, «BUOIOTHYECKUE PUTMBDY,
«Kuznennsie Gopmbl pacteHuit», «KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA LIUPOKOIMCTBEHHOTO




nmeca», «JkocucremMa XBoWHOro Jeca», «llenu nurtaHusy, «XumnHuuectBo», «llapazuTuzm»,
«Konkypenmusny, «Cumonos», «KommeHncaauzm».

OoGopynoBanue: repOapuy pacTeHUH U KUBOTHBIX, MPHUCTOCOOJICHHBIX K BIHUSHUIO PA3IAYHBIX
9KOJIOTMUECKUX (DAaKTOPOB, TepOapuu CBETOJIIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU,
CBETOJIOOMBBIC, TCHEMIOOMBHIC W TECHEBBHIHOCIMBBIC KOMHATHBIC PACTCHHS, TepOapud W KOJUICKIHH
TEIUIOIIOO0MBBIX, 3MMOCTONKHX, MOPO30YCTONYMBBIX PACTEHUH, Uydesa NTHIl U 3Bepeil, repOdapuu pacTeHHi,
OTHOCSIIHXCS K TUrpoduTam, kcepopuram, Me3opuraM, KOMHATHBIE PACTECHUS JaHHBIX TPYIII, KOJUIEKIIUN
KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PACTEHUH U KUBOTHBIX, 00JIa/1al01IuX
YepTaMu IPUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHH JKU3HH, TepOapuy U KOJUICKIIMHA PACTCHUN
U JKUBOTHBIX PAa3JMYHBIX JKU3HEHHBIX (POPM, KOJJIEKUMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTUYECKIX B3aMMOJCHCTBHSIX.

JlaGopaTopHnasi pa6ora «BpIsiBiIeHHE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSTHUIO CBETa».

JlaGopaTopHnas padoTa «BpIsgBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSHHUIO TEMIIEPATYpPhI».

JlaGopaTopnasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKoJoruyeckre XapakTtepuctuku mnomynsuuu. [lomymsuus kak Ouonoruueckas cucrema. Poib
HEOJIHOPOJAHOCTH Ccpenbl, (hU3uUeckux OaphbepoB W OCOOCHHOCTEH OHMOJOTMU BHJIOB B (hOpMHpOBAHHH
MIPOCTPAHCTBEHHOW CTPYKTYphI NONMyssiiuii. OCHOBHBIEC MTOKA3aTENH MOMYJISALNN: YACIEHHOCTh, INIOTHOCTb,
BO3pAaCTHAs U MOJIOBasi CTPYKTYpPa, POKIaEMOCTh, TPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJIOrM4ecKasi CTpykTypa nonyssiiui. OueHKa YMCJIEHHOCTH NONyJsAuuy. JIuHaMuKa nonyisiuuu u
e¢ perymsauus. buotndeckuit moreHuman nomyisudd. MonaenupoBaHue IUHAMHUKUA Tomyisiuuu. Kpusbie
pocta 4yMciIeHHOCTH mnomynsuuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH MOIMYJSIUN: pOJib
(akTOpOB, 3aBHCAIIUX W HE 3aBHCAIIUX OT IUIOTHOCTH. DKOJIOTMYECKHE cTpateruu BuIoB (r- u K-
CTpaTeruu).

[Tonsite 00 sKonoruyeckoit Huie Buaa. Mectoooutanue. MHOroMepHasi MOJIENb SKOJIOTUUECKON
Huim J[x.M. Xatunncona. Pazmepsl sxkonornueckoi Humu. [IoTeHmansHas U peain3oBaHHas HULLHN.

Bun xak cucrema monymsuidi. Apeansl BUIOB. BUIBI U WX KU3HEHHBIE CTPATErHH. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAIIMI )KUBOTHBIX. brosiornueckne nHBa3uM 4yKepOIHBIX BUJIOB.

JleMoHCTpanun

IMoptper: Ix. . XaT4nHCOH.

Tabmuiel U cXeMbl: «DKOJIOTHYECKHE XapaKTepUCTHKH monymisiun», «lIpocTtpancTBeHHas
CTpYKTypa mnomnynsuun», «Bo3pacTHbie mupamuabl HOMyIsiun», «CKOpPOCTh 3acelieHUus MOBEPXHOCTH
3eMIIH pa3InuyHbIMU OpraHu3Mammuy, «Mojaens sxonorudeckoit Humm [x. M. Xatunnconay.

OOGopynoBanue: repoapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHuas padora «IIpucnocoOneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Dkos0rus coodmecTB. IKOJOrH4ecKue CHCTEMBbI.

Coob1ecTBa opranu3MoB. brorieHos u ero ctpykrypa. CBs3u MeXly OpraHu3MaMu B OHOLIEHO3e.

Okocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnn). OyHKIMOHANBHBIE OJIOKM OpPraHU3MOB B
HKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue nemnu u ceTu.
Abunornueckue 6;10ku 3xocucteM. [TouBbl U uibl B 3kocuctemax. KpyroBopoT BelecTB u MOTOK SHEPTUH B
JKOCHUCTEME.

OcHoBHbBIE TIOKa3aTeNIM KOCUCTEMBbl. buomacca um mpoAyKuus. DKOJOTHYECKHE MUpPAMUAbI YHCE,
O1oMacChl U SHEPTUH.

Junamuxa  sxkocucmem. Kamacmpoguueckue  nepecmpouxu.  @uykmyayuu. HampaBieHHBIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKieccud. [lepBUYHBIE U BTOPUYHBIC CYKIIECCHU U HMX MPHUYUHBI.
AHTpOTIOTEHHBIE BO3JEHCTBHs Ha cykieccuu. KimmakcHoe cooOmiecTBo. buopasnooOpaszue u mojgHOTa
KpPYroBOpPOTa BEIIECTB — OCHOBA YCTOHUMBOCTU COOOIIECTB.

[TpupoaHbIE 3KOCUCTEMBI. IKOCUCEMbL 03ED U peK. DKocucmemvl MOpell U OKeaHos. IKocucmembl
MYHOp, 1€C08, cmenetl, nyCmblHb.



AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpo3KocucTeMa. ArponeHos. Paznuuns Mex1y aHTpOIOT€HHBIMU U
IPUPOJHBIMH SKOCHCTEMAaMHU.

Ypboskocucrembl. (OCHOBHBIE KOMITIOHEHTHI ypOoskocucreM. loponckas ¢mopa u  ¢ayHa.
CunaHTponu3anust ropoJckoi ¢ayHel. buonoruueckoe M XO03sSHCTBEHHOE 3HAUYEHUE arpodKOCHUCTEM MU
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSA OCHOBHBIX B3aMMOJICHCTBMI OpPraHU3MOB B 3KOcHcTeMax. Poib
KACKAOH020 3¢hdekma u 8ud06-30upukamopos (Knouegvix 6uoo8) 6 YHKYUOHUPOBAHUU IKOCUCEM.
IlepeHoc sHEprun M BEIIECTB MEXKAY CMEKHBIMU HKOCUCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALUN U
9KOCHCTEM B YCJIOBUSAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUIA.

Mexanusmbl 8030elicmsus 3a2psA3sHeHUll PasHblX Munog Ha cyOOp2aHusMEHHOM, OPSAHUZMEHHOM,
NONYIAYUOHHOM U IKOCUCNEMHOM YPOBHAX, OCHOBbl IKOJO2UYECKO20 HOPMUPOBAHUS AHMPONO2LEHHO20
6o30eticmeusi. MeToJ0J0T sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOI'€HHBIX 9KOCHCTEM.

JleMoHCTpan U

Hoptpet: A. Ix. Tencnu.

Tabmumer  u cxembl: «CTpykTypa OHOILIEHO3a», «DKOCHCTEMa IIHUPOKOJIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO jeca», «DyHKUMOHAIbHBIE IPYIIBl OPraHU3MOB B 3KocucteMe», «Kpyrosopor
BEIIECTB B 9KocHucTeMey, «Llenn nmutanus (macTOUIIHAs, TETPUTHAS)», « DKOIOTUYECKAs MUPAMUJIA YHUCEI»,
«JKoJjoruyeckas nupampaa ouomaccel», «IKOJOTHUECKash NMUpaMuia 3Heprum», «Obpa3zoBaHue 000Tay,
«IlepBuunas cykueccusi», «BoccTtaHoBieHue Jieca mocie moxkapa», «IKOCHCTEMa 03€pa», «ATrpOLEHO3,
«KpyroBopoT BelecTB U MOTOK SHEPIHU B arpoleHosey, «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repdapuy pacTeHHIA, KOJUIEKIIMM HACEKOMBIX, Uydella NTULl W 3Bepei, repOapuu
KYJIBTYPHBIX U AUKOPACTYIIMX PACTCHUN, aKBApUYM KaK MOJIENIb IKOCUCTEMBI.

IMpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCUCTEMBIY.

JlaGopaTopnasi pa6ora «/I3yyeHue pazHOOOpa3usi MEIKUX HMOYBEHHBIX UICHHUCTOHOTHX B pPa3HBIX
9KOCUCTEMAX».

IOKCKypeust «IKCKypcHss B TUIWYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJI0JIbHBIN UM TOWMEHHBIN YT, 03€p0, O0I0TO)».

IKCKypeusi «IKCKYpPCHsl B arposKocucTeMy (Ha MOJIe UM B TEINIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — oOmennanerapHas o0ojouka 3eMiH, TJI€ CYIIECTBYET WJIM CYIIECTBOBAJIA >KU3Hb.
PazButue npencraBnenuit o Omocdepe B Tpymax 3. 3tocca. Yuenue B. WM. Bepuaackoro o Ouocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH  CcyliecTBOBaHUs Ouocdeppl. OcobeHHOCTH Ouocdepbl Kak TII00aTbHON
sKocucTeMbl. /[[luHamudeckoe paBHOBecue B buochepe. KpyroBopoTsl BemiecTB 1 OHOT€OXUMHYECKHUE ITUKITBI
(yrnepona, azora). PurmMuuHocTs siBneHuii B Ouocdepe.

3onaneHOCTh Onoctepsl. [lonsrue o 6uome. OCHOBHBIE OMOMBI CYIIM: TyHJpa, XBOHHBIE Jieca,
CMEIIaHHbIE W INMHPOKOJIMCTBEHHBIC Jieca, CTENH, CABaHHBI, MyCTHIHU, TPOIHYECKUE JIeCa, BBICOKOTOPDS.
Knumat, pacTUTEeNnbHBINH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa u (YHKIUS >KHBBIX CHCTEM, OIEHKAa WX PECYpCHOTO MOTEHIHana W OHOCHEpHBIX
(byHKIHH.

JleMoOHCTpaLuu

[optpetsl: B. 1. Bepnazackuit, 3. 3rocc.

Tabmuip! u cxembl: «I'eochepsr 3emnny, «KpyroBopoT azora B mpupozae», «KpyroBopor yriepoaa B
npupoae», «KpyroBopot kuciopona B mpupojae», «KpyroBopor Boasl B npupozae», «OCHOBHbIE OHOMBI
cymmny, «Kimumatnueckue nosca 3emumy, «Tynapay, «Taira», «CMmemanubii gecy, «LInpokonrcTBEeHHBIN
necy, «Cremnby, «CaBanHay, «[lycteiHay, « Tpornuyeckuit gecy.

OOGopynoBanue: repOapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0oBeKk 1 OKpYyKawIIas cpeaa

DKoJlornyeckne KpH3HChl M WX NpUYMHBL. Bo3jaelicTBue uenoBeka Ha Ouocdepy. 3arpssHeHue
BO3AYIIHOU cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHUuEe BOAHOU cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue knumara.



AHTpPONOreHHOE BO3JEHCTBHE HAa PACTHTENbHBIA M KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO H
KUBOTHOrOo Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl npupoabl. Kpacuble kHuru. Ocobo oxpaHsiemble
npupoanslie Teppuropun (OOIIT). borannueckue cazbl U 300JI0THUECKUE TTAPKH.

OcHOBHBIE TMPUHIUIBI yYCTOMYMBOIO DPAa3BUTHUS UEJIOBEUECTBA M MPUPOABL. PamuonanbHOE
MPUPOJIOTIONB30BAHUE U COXpaHEHHE OHMOIOrnYeckoro pasHooOpasus 3emum. OOmmMe 3aKOHOMEPHOCTH
rJI00aMBHBIX JKOJOTHYECKMX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEpOSTHBIC
IIOCJIEZICTBUSL.

Pa3BuTHe METOAOB MOHUTOPUHIA pa3BUTHUSI OMACHBIX TEXHOTCHHBIX MHpoleccoB. Cucmemuole
uccnedosanuss nepexoda K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU dHepeemuke. buonozuueckoe
pasnoobpasue u obuopecypcvl. Hayuonanvruvle ungopmayuonnvie cucmemvl, obecnewusaroujue 00Cmyn K
ungopmayuu no cocmosiHUuI0 OMOenbHbIX U008 u Kocucmem. OcHo8bl IKopeadburUmayuy IKOCUcmem u
cnocob06 6opvobL ¢ buonospedtcoeHusMuU. Pexoncmpykyus MOpCKUx u Ha3eMHuLX IKOCUCTIEM.

JleMoHCTpan U

Tabmuiel U cxembl: «3arps3HeHre atMochepsl», «3arpsasHeHue ruapochepbn», «3arpsa3HeHHe
nouBel», «llapHukoBeiii 3ddexT», «0Ocobo oxpaHseMble NPUPOIHBIE TEPpPUTOpUN», «Moxenu
YIPaBISIEMOTO MUPAY.

Ob6opynoBanwme: Gororpaguu  OXpaHSEMBIX pACTCHHH W IKUBOTHBIX KpacHoit kHurm Poccuiickoi
®enepanun, KpacHoi KHUTH perroHa.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 BUOJIOI'U HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3yslbTaTaM OCBOCHHS OOYYaIOIIMMUCS MPOTrpaMM
CpeHero oo1iero 00pa3oBaHus: JMYHOCTHBIE, METAIPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMUYHOCTHBIX pe3ybTaTOB OCBOCHHUS MPOTPaAMMBbI 110 OMOJIOTHH BBIIEICHBI CIEAYIONINE
COCTABJISIIOLINE: OCO3HAHME OOYYaIOIIMMUCSA POCCHUICKON TIpa)KAaHCKOW WAEHTUYHOCTU — TOTOBHOCTU K
CaMOpa3BUTHIO,  CaMOCTOSITEIBHOCTH W CaMOOMPENENICHUI0, Haluyue  mMomugayuu X  OOY4ECHUIO
OMOJIOTHH, YeneHanpasieHnoe pa3eumue BHYTPEHHUX YyOeXJIEeHUH JMYHOCTM Ha OCHOBE KJIHOYEBBIX
[IEHHOCTeH ©  UCTOPUYECKHX  TPAOUIMA  Pa3BUTHS  OWMOIOTUYECKOTO  3HAHMUS, 2OMOBHOCMb U
cnocobHocme 00YJaIOIIUXCSl PYKOBOJCTBOBAaTbCS B CBOEH JIEATENBHOCTH I[€HHOCTHO-CMBICIOBBIMU
yCTaHOBKAMHU, MPUCYIIUMHU cucTeme OHOJIOTUYECKOTO o0Opa3oBaHusl, Haluuue
npagoCcoO3HaHUs FIKOJIOTUUECKON KYIbTYPBl, CHOCOOHOCMU CMABUMb LIETN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHUS MPOTPAMMbI IO OUOJIOTHH JOCTUTAIOTCSA B €IUHCTBE YUeOHOU U
BOCIIUTATEILHOU JCSITEIFHOCTH B COOTBETCTBHHM C TPAJAWIIMOHHBIMA POCCHHCKUMH COIUOKYIbTYPHBIMU,
HUCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MPABUIAMH U HOPMAMH
MOBE/ICHHUS U CIIOCOOCTBYIOT IpolLieccaM CaMOIIO3HAHMs, CaMOBOCIHUTAHHUS W CaMOPa3BUTHUS, Pa3BUTUSA
BHYTpPEHHEH MO3UIINU JTUYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOIOPAIKY, YEIOBEKY TpyJa U
CTaplUIeMy IOKOJIEHHIO, B3aMMHOIO YBa)KEHUs, OEpEKHOTO0 OTHOIIEHUS K KYJIbTYpHOMY HAcleJUI0 W
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, IpUPOIE U OKPYKAIOLIEH cpelie.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHS yueOHoro mpenmera «buonoOrus» MAOKHBI OTpa)xarh
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIIUEH
JUIHOCTH, CUCTEMOW IIECHHOCTHBIX OPHEHTAINM, IIO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIONIUX
TPAJUIIMOHHBIM [EHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacIIUpeHHe JKU3HEHHOTO OMbITa W  OMbITa
NeSITEIbHOCTH B TPOLIECCE pealin3allid OCHOBHBIX HAIIPaBJIICHUN BOCHUTATENbHON JEsTeNbHOCTH, B TOM
YHClie B YaCTH:

1) rpaKIaHCKOr0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMY 00YUaIOIIErocsl Kak aKTHBHOTO U OTBETCTBEHHOTO YJIeHA
POCCHICKOTO 00IIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB M 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBbHOCTH MPH CO3aHUH y4EOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMYECKUX 3KCIIEPUMEHTOB;



CHOCOOHOCTH OIPEENIATh COOCTBEHHYIO MO3UIMIO 10 OTHOILICHUIO K SIBICHUSIM COBPEMEHHOM >KU3HU
H OOBIACHATE €€;

YMEHHE YYUTHIBATH B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JOJICH
C pPa3HBIMU YOCKJICHUSIMU, KyIbTYPHBIMU EHHOCTSMHU U COLUATbHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPY/ZIHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOIHEHUS y4eOHBIX, ITO3HABATEIBHBIX U
HCCIIEIOBATENbCKUX 33]1a4, YBAXKUTEILHOTO OTHOIIEHUSI K MHEHHIO ONIIOHEHTOB MPH O0CYKACHUH CIIOPHBIX
BOIIPOCOB OMOJIOTMYECKOTO COAEPIKAHMUS,;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpPMUPOBAHHOCTh POCCUNCKON IpaKAAHCKOW HJIEHTUYHOCTH, NATPUOTHU3MA, YBAKEHUSI K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTU mepen PoauHoM, ropnoctu 3a cBOM Kkpail, cBor PonnHy, CBOM SI3BIK U
KYJbTYpY, IPOLLIOE U HACTOSIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEIUIO U MaMITHUKAM MPUPOIbI, TOCTHXKEHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHHE U pa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HAu€HUs1 OMOJOTUMU B TO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HHM YEIIOBEKA U COBPEMEHHOTO
o011ecTBA;

uzeiHas yoexaIEHHOCTb, TOTOBHOCTh K CIYXEHHIO M 3auuTe OTedecTBa, OTBETCTBEHHOCTh 34 €r0
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMl0 W IPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJMUTENSIM, CO3JAaHUI0O CEMbHM Ha OCHOBE OCO3HAaHHOTO
MPUHATUSA HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CTIOpTa, TPyJa, OOIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE YMOLIMOHAJILHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOMN JTMYHOCTH;

5) puzuyeckoro BocnUTaHHUsI, (POPMHUPOBAHHUS KYJbTYPbl 310POBbSi W 3MOLHOHAJILHOIO
os1aromostyums:

NOHMMaHWe U peanu3alus 370poBoro u Oe3zomacHOoro oOpas3a JKU3HU (310pOBOE IHTaHHE,
cOOJII0ICHNE TUTHEHUYECKUX MPAaBUJI U HOPM, COaJlaHCUPOBAHHBIM PEXUM 3aHITUN U OTIbIXA, PEryspHas
¢u3nyeckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHHS K COOCTBEHHOMY
(bu3NUeCKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHUE I[IEHHOCTH NPaBWJ WHIUBUIYAThHOTO M KOJUJIEKTUBHOTO OE€30MACHOTO IOBEJCHHS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TOCIEACTBUIA U HEMPUSITUS BPETHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOrois, HAPKOTHKOB,
KYpEeHHUs);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTD K TPY/Y, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYI000ue;

FOTOBHOCTh K AKTHMBHOM JE€ATEIbHOCTH TEXHOJIOTMYECKOM U COLMAJIbHOW HampaBI€HHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSITH TAaKYIO AESITEbHOCTD;

MHTEpPEC K Pa3IuyHbIM cepam mpodeccuoHaNIbHOMN AesITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynyiieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KHU3HM;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS S

HKOJIOTHYECKH L1e1eco00pa3Hoe OTHOLICHNE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE e
CYLIECTBOBAHMSI;

MOBBILIICHHE YPOBHS AKOJIOTMUYECKOM KYyJIbTYphl: MPUOOPETEHUE OMbITAa MJIAHUPOBAHUS MOCTYIKOB U
OLICHKH X BO3MOXHBIX IIOCJICICTBUN JIJIs1 OKPYXKAIOILEH CPEMBL;



0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX MPoOIeM U IMyTel UX PEeLIeHHUS;

CHOCOOHOCTh MCIOJIB30BaTh MPUOOpETacMble MPU U3yYCHUHM OMOJIOTMM 3HAHUS U YMEHHs IpHU
peleHnH npodIieM, CBA3aHHBIX C PAI[MOHAIBHBIM ITPUPOIONOIb30BaHIEM (COOIIOIEHIE TIPABUIT TOBEICHUS
B IIPUPOJAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECUS B DJKOCUCTEMAX, OXPAaHY BHUJAOB, DKOCHUCTEM,
ouochepsl);

AKTUBHOE HENpUATHE ACUCTBHN, NPHUHOCAIIMX BpEl OKPYXaroLleW NPUPOSHOU Cpele, yMEHHe
MIPOTHO3UPOBATh HEOJNATONPUATHBIE JKOJOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUI U
IIPEIOTBPALATD UX;

HaJIMYUE Pa3BUTOrO IKOJOTMYECKOTO MBILIUIEHHS, SKOJIOTMYECKON KYJIbTYpPBI, OIbITA JEATEIbHOCTH
JKOJIOTMYECKOHN HAIIPABJICEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B IIO3HABATECIIBHON, KOMMYHUKaTUBHOU
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYacCTHUIO B IIPAKTUYECKOM JEATEIBHOCTU 3KOJIOIMYECKOU
HaIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha JIAJIOre KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJINKYJIBTYPHOM MUPE;

COBEPULICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJIBTYPbl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY
JIIOJbMU U ITI03HAHUS MUPA;

NOHMMaHKe crenu(ruKu OMOIOTHN KaK HayKH, OCO3HAHUs €€ poiH B (POPMUPOBAHUH PALTMOHATBHOTO
Hay4YHOT'O MBIIIJICHHS, CO3JIaHMM LEJIOCTHOTO IpEJCTaBICHUs 00 OKpY)KalolleM MHUpPE KaK O €IMHCTBE
IIPUPO/bI, 4YEJIOBEKAa W OOIIECTBA, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpodsieM
COXPAHEHHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH Ui COBPEMEHHOW IMBHIIM3AIMU: OOECIICYCHUsT HOBOTO
YPOBHS pa3BUTHUS MEIULMHbI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PEeCypCHbIE
npoOJIeMBl Pa3BUTHS UYEIOBEYECTBA, IMOMCKA MyTEH BBIXOJA M3 TIIOOATBHBIX JKOJIOTUYECKHX MPOOIeM |
obecrieyeHus nepexojia K ycTouMBOMY pa3BUTHIO, PAllMOHAIILHOMY HCII0JIb30BAaHUIO IIPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaHIaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTMUYECKUX 3HAHUN B IENIAX MOBBIMIEHUS 0OOIIeH KyIbTYpBI,
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHAJIBLHOW I'PaMOTHOCTH 00y4aroluxcs,
dbopmMupyeMoii TpH N3yueHUH OHOJIOTHH;

MOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJb30BaTh IMOJlydaeMble 3HAHMS JUIsl aHajdu3a U OObBSCHEHUS SBJICHUH OKpPYKAIOIIEro Mupa H
MIPOUCXOSAIINX B HEM U3MEHEHUH, yMEHHE JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHHUS] HA OCHOBE HAYYHBIX (DAKTOB
U UMEIOLINXCS JAHHBIX C LEJIBIO MOITYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs pelIeHHs] MpodiieM B
pEaAJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE IIEHHOCTH Hay4YHOM JeSATEJbHOCTH, TOTOBHOCTh OCYHIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh MHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3zoBaHUIO M CaMO0Opa30BaHUIO, K aKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMH B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yiabTaThl OCBOEHUS y4eOHOTO mpeamera «buomorus» BKIIOYAIOT: 3HAYMMBIE
st GOPMUPOBAHUS ~ MHUPOBO33PEHUS]  OOYYAIONIUXCS — MEKIUCIHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIICHAYYHbIE TOHSTHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEIU(PUKY METO/I0B
MMO3HAHMSI, UCIOJIb3YEeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SBICHHUE, MPOIECC, CHUCTEMA,
Hay4YHBI (DaKT, TPUHIUN, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HWCCIIeJOBaHHE, HAOIIOACHHE,
U3MEpEeHUe, OKCIEPUMEHT U Jpyrue); yHHUBEpcajbHble y4yeOHble JAecTBUsS  (ITO3HABATENbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHEIE), obecrneunBaronme GopmupoBaHue (yHKIIMOHATHLHOW IPAMOTHOCTU U
COLIMAJIbHOW KOMITETEHIIMH OOYYarOIIMXCS; CIHOCOOHOCTh OOYYaIONIUXCsl HCIOJb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHWE 3HAHMS W  YHUBEpCalbHble YyuyeOHble JIEHCTBUS B
[M03HABATEIILHON U COLMAJIbHOM MMPAKTHUKE.



B pesynbrare m3ydeHus OMOJIOTMM Ha YpOBHE CpeaHero olmiero oOpa3oBaHus y 00ydarouierocs
OynyT cQopMHpOBaHBI IIO3HABATENIbHBIC YHHBEpCAJIbHBIC Y4YCOHbIC JCHCTBHS, KOMMYHHUKaTHBHBIC
YHHUBEpCaJIbHbIE y4eOHbIC NEHCTBUSA, PETYISATHBHbIE YHHBEpCAJlbHbIE YyueOHbIE NEHCTBHS, COBMECTHAs
AESATEIBHOCTb.

MeranpeMeTHbIE pe3yiIbTaThl OCBOCHHUS MPOTPAaMMbI CPEJIHEro OO0INEro 0O0pa30BaHUS JIOJIKHBI
OTpakarh:

OgiaieHUe YHHBEPCAJIbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIUPOBATEH U aKTyaIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHUHM 3HAHWUK MNPUEMBI JIOTMYECKOTO MBIIUICHHUs (aHanW3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0000IIEHUs), PACKPBIBATH CMBICI OHOJIOTHYECKHX MOHSITHN (BBIICIATH UX
XapaKTepHBIC MPU3HAKHU, YCTAHABIIUBATH CBS3H C IPYTUMU MTOHSATHSIMH );

OHpeIleJIflTI) e ACATCIIbHOCTH, 3aJaBast HapaMeTpH nu KpI/ITepI/II/I X NOCTHXCHHA, COOTHOCHUTH
PE3yNbTaThl JEATENBHOCTH C TOCTABIICHHBIMU EIISIMH;

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS 1JIs1 O0BSICHEHUS (PAKTOB U SIBIICHHI KUBOMW MPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTHBHBIC, JAEAyKTHBHBbIC, MO aHAIOTHH), BBISBIATH
3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/IFI B paCCManI/IBaeMI)IX SIBJICHUAX, q)OpMy.HI/IpOBaTB BBIBObBI U 3aKJIFOUYCHUSI,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBA AJIs MPECTABICHHUS CYIIECTBEHHBIX CBSI3€H U OTHOILLICHUI
B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAKXKE MPOTUBOPEUMI Pa3HOIO POJia, BBISIBICHHBIX B Pa3IUYHbBIX
MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3palaThiBaTh IUIAH PEIICHHS] MPOOJEMbI C Y4€TOM aHaliM3a HMEIOIIMXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCHUTH KOppeKTI/IBI)I B ICATCIIBHOCTh, OLICHMUBATHh COOTBCTCTBHEC pe3y.HI)TaTOB nejsiM, OICHUBATh
PHUCKH TMOCEACTBUMN ACATEIBHOCTH,

KOOPJMHHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEalbHOI0, BUPTYAIbHOIO U KOMOMHUPOBAHHOIO
B3aMMOJICHCTBHS;

paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I pCHIeHI/II/I JKN3HCHHBIX HpO6J’ICM.

2) 6a30BbIe HCCIE0BATEIBLCKHE IEHCTBUS:

BJIQJIETh HaBBIKAMU  Y4eOHO-HCCIEIOBATENbCKOM ¥ TMPOEKTHOM JIeATENbHOCTH, HAaBBIKAMH
paspemieHust mpooyieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TTOMCKY METOJIOB pEIICHUS
MPAKTUYECKHX 3324, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh PAa3JIMYHBIC BUbI ACATCIbHOCTH IO IMOJYYCHHUIO HOBOT'O 3HAHUS, €0 MHTCPIIPCTALIUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE€ TPU CO3JAaHUHM Y4EOHBIX H
COIMAJIBHBIX MMPOCKTOB;

dbopMUpOBaTh HAYYHBI THUN MBIIUICHHS, BIAJAETh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBBIMU
IIOHATHUAMHU U METOJaMHU,

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4i B 00Pa30BaTEIbHON JIEATEIBHOCTH M JKU3HEHHBIX
CUTyalusX,

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WpOBATh 3a/lady, BBIIBHTaTh THUIOTE3Yy €&
pEelICHUA, HAaXOAWThb AaprymeHTBI I J0Ka3aTCJIbCTBA CBOHX YTBep)K)IeHHﬁ, 3aaaBaTb IIapaMETpbl H
KPUTEPUHU PEIICHUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJAC PCIICHHUA 3aa4yu PE3YyJIbTaThbl, KPUTUUYCCKHU OLCHUBATH HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh  IIENICHANIPABICHHBI TOWCK TMEpeHoca CpPeACTB U CHOCOOOB  JCHCTBHS B
poeCCUOHAIBHYIO CPENy;

YMCTD IICPCHOCUTH 3HAHUA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYHO O6HaCTI/I KUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIZIBUT'aTb HOBLIC WJCH, NPCJIaraTb OPUTMHAJIBHBIC NOAXOAblI U PCHICHHA, CTABUTH HpO6HeMBI )41
3aa4u, JOMYCKArIHNEC aJIbTCPHATUBHBIC PCIICHUA.



3) padora ¢ nHpopManmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(popManuu (TEKCTe Y4eOHOro MmocoOwsi, Hay4IHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIIOBapsiX W CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax ITaHHBIX, B
WuTepHere), aHanM3upoBaTh WHPOPMALMIO pa3IMYHBIX BUJAOB W (QOPM TIPEACTABICHUS, KPUTHUYCCKH
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyITHpOBaThH 3aMPOCHl U PUMEHSTh PAa3JIMYHBIC METOBI IMPU IMOUCKE U 0TOOPE OMOIOTHYECKON
nH(popManuy, HEOOXOAUMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a/1a4;

npuoOperaTth  ONBIT  HWCIOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOH30BAHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (HOpMY MpelCcTaBIeHUs] OMOJOTHYECKOW HH(pOpMAIUU
(cxembl, TpaduKu, TUArpamMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

UCTIOJIB30BaTh HAY4YHBIN S3bIK B KaYECTBE CPEJCTBA MPH paboTe ¢ OMOJormueckor mHpopMaruei:
MPUMEHSITh XUMUYECKUE, (PU3NUYECKUE W MaTeMaTHUYeCKHE 3HAKU M CHMBOJBI, (hopmynbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCTIOJIB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIMTHl HHPOpMAIMK, WHOOPMAIMOHHONW OE30IMacHOCTH
JMYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JAeiCTBHSIMM:

1) o6menne:

OCYHICCTBJIATL KOMMYHHUKAIIMM BO BCCX 0(1)epax JKM3HH, AKTHBHO YYaCTBOBATb B JUaAJIore HWJin
JIMCKYCCHU IO CYINECTBY OOCYKIaeMOW TeMbl (yMEHHE 3a1aBaTh BOINPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTCIIbHO BBIITOJIHCHU S Hpe[[ﬂaraeMOf/'I 3ala4i, YYUTbIBATb HHTCPCCbI U COIJIACOBAHHOCTH HO3I/IHI/II71
JAPYIUX YYACTHUKOB JIHAJIOra WK JUCKYCCHH);

pacmo3HaBaTh HeBepOanbHBIC CpeACTBa OOIICHHS, MOHMMATh 3HAYCHHUE COIMAIBHBIX 3HAKOB,
NPEINOCHUIOK BOSHUKHOBEHHSI KOH(PIIMKTHBIX CHTYAIUi, YMETh CMATYaTh KOHMIMKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOAMHU OOIIEHHS M B3aUMOJCHCTBHS, NMOHMMATh HAaMEpPEHUs ApPYrux
JFO/IEH, TPOSIBIISATh YBAKHTEIBHOE OTHOIIEHHE K COOECETHUKY W B KOPPEKTHOH (hopme (hopmynupoBath
CBOH BO3PaXKEHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHYyaIbHON pabOThl MpHU peLIeHUN
OMoJoruuyeckor  MmpoOseMbl, OOOCHOBBIBaTbH  HEOOXOJUMOCTh  MPUMEHEHHsS  TIPYNIOBBIX  (opMm
B3aMMOJICHCTBHS IIPU PELIeHUN ydeOHO! 3aaui;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBHM ¢ yu€TOM OOLIIMX UHTEPECOB U BO3MOKHOCTEN
KayKJJ0T0 WIEHA KOJIJIEKTUBA;

MPUHUMATDH LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH JIEHCTBUS 1O €€
JOCTHKEHHUIO: COCTABJIATh IUIaH JICHCTBUH, paclpelesiaTh poju ¢ Y4éTOM MHEHUH Y4aCTHUKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOrO yYaCTHMKA KOMaHIbl B OOLIMI pe3ynbTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C ITO3UIIMHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATErMUYECKOE IIOBEIEHHUE B PA3JIMUYHBIX CUTYalUsAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBnJiajieHNe YHUBEPCAJIBLHBIMH PeryJIssTHBHBIMH e CTBHSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBIABJICHUS MPOOJEM M UX PEIICHUS B JKU3HECHHBIX U
Y4eOHBIX CUTYaIHIX;

BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IICJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBUSX
Y TIOCTYIIKAaX 10 OTHOIIEHUIO K KUBOU MPUPOJIE, CBOEMY 3J0OPOBBIO U 3JOPOBBIO OKPYKAIOIIHX;



CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI, CTABUTh U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYalUSAX;

CaMOCTOSITENIFHO COCTaBISITh IUIAH pELICHHA MpoOJieMbl € Y4ETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

JIaBaTh OLEHKY HOBBIM CUTYaIIHSsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO HIMPOKON APYIUIMH B PAa3HBIX OOJIACTIX 3HAHUM,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JAaBaThb OLUCHKY HOBBIM CUTYAllUSAM, BHOCUTH KOPPCKTUBLI B JICATCIbHOCTL, OLICHUBATH COOTBETCTBUC
PE3YJIBbTATOB IEIISIM;

BJIAJACTh HaABBIKaAMHN O3HAaBaTEIbHOU pCCbJ'IeKCI/II/I KaK OCO3HaHUA COBCPLIACMBIX [[eflCTBHI\;I u
MBICJMTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIIOIB30BATh MPUEMBI PEIEKCHH JIIS OLIEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

YMETh OIIEHUBATH PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHIKEHHIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

IpUHUMATH ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB JIEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHBIE pe3yNbTaThl OCBOCHUSI coiepxkaHusl yueOHoro npenmMera «buonorus» Ha yriyonéHHOM
YPOBHE OpHUEHTHPOBAaHbI Ha o0ecredeHne MNpopuIbHOro o0ydeHus oOyuatomuxcs Ouosoruu. OHHU
BKJIIOYAIOT: cHelu(prUecKre A1 OMOJIOrMH HAayYyHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN MO OCBOEHHUIO,
MHTEpHpEeTallud U NMpeoOpa3oBaHUIO 3HAHUM, BBl JEATEIBHOCTU IO MOJYYEHHUIO HOBBIX 3HAHUH U HX
NPUMEHEHHUIO B pPAa3jIMYHBIX Y4YeOHBbIX, a TaKKe€ B peaJbHBbIX >KU3HEHHBIX cHUTyanusx. [IpenmeTrHbie
PE3yJIBTaThI IPEICTABIECHBI 110 TOJaM U3yUEHUS.

[IpeameTHBIE pe3ynbTaThl OCBOEHUS YydeOHOro mpenmera «buonorus» B 10 Kaacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecCTeé W pPOJM OUOJIOTUM B CHUCTEME €CTECTBEHHBIX HAayK, B
(opMHPOBaHNUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MIPUPO/IBI U PELICHUH MPobIeM
paIMOHAIBLHOTO TMPUPOJOIONB30BAHMS, O BKJIAJ€ POCCUHUCKUX U 3apyOeXHBIX YUYEHBIX B pa3BUTHE
Oouooruu;

BJIQJICHHE CHCTEMOM OMOJOTMYECKMX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTNYECKHE TEPMUHBI U TIOHATHS (KU3Hb, KJIETKA, OPraHU3M, MEeTabO0JIM3M, TOMEOCTa3, CaMOPETYJISIIINS,
CaMOBOCITPOM3BE/IEHNE, HACJIEICTBEHHOCTh, M3MEHUHMBOCTb, POCT U Pa3BUTHE), OMOJIIOTHYECKUE TEOpUHU
(xnerounas teopus T.IlIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TEOpHUsl HACIEIACTBEHHOCTH
T. Moprana), yuenusi (H. U. BaBunoBa — o meHTpax MHOrooOpasusi M MPOUCXOXKIECHHS KYJIbTYPHBIX
pacTeHuii), 3aKOHBI (€JMHOOOpa3us IMOTOMKOB IIE€PBOrO TIOKOJICHHUS, PACLICIUICHHUs, YHCTOTHI TaMeT,
HE3aBUCUMOI0 HacyienoBaHusa ['. MeHzens, roMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM M3MEHYMBOCTH H.
. BaBunosa), mpuHIUIIBI (KOMILVIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METO/JaMH HAy4YyHOT'O TIO3HAHUS, MCIOJIb3YEeMbIX B OHOJOTHYECKUX
MCCIIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCAaHUE, U3MEPEHUE, HAOIIOICHHE, SKCTICPUMEHT);



YMEHHUE BBIIEIATH CYIICCTBEHHBIE MPHU3HAKH: BUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HcCiie OaKTepuil, rpu0OOB, pacTeHUH, )KUBOTHBIX U
4eJl0OBEKa, CTPOEHUS OpPraHoB W CHUCTEM OpPraHoB pPACTEHUM, JKUBOTHBIX, YEJIOBEKAa, IPOLIECCOB
KU3HEJEATEIbHOCTH, MPOTEKAIOIUX B OPraHU3Max pPAacTeHUH, JKUBOTHBIX M YEIOBEKa, OMOJOTMYECKUX
MPOIECCOB: OOMEHa BemecTB (MeTaboNM3M), TPEBPAIICHUS DSHEPruu, OpOKEHHs, aBTOTPOPHOrO H
reTepoTpopHOro TUIIOB NUTAHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, raMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO PA3BUTHSA, PAa3MHOXKEHHS, MHIMBUAYAJIBHOTO PAa3BUTUS OpraHH3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0T00pa;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMIAMU KJIETKU M WX (DYHKIHMSIMHU, CTPOCHHEM
KJICTOK pa3HbIX TKAaHEH M MX QYHKIUAMH, MEXAY OpraHaMU U CUCTEMaMHU OPIaHOB y PACTEHUMH, KUBOTHBIX
U 4YeJOoBeKa W UX (DYHKIHMSAMH, MEXKIY CUCTEMaMH OPTaHOB M UX (DYHKIUSAMH, MEXIy STarmaMud oOMeHa
BEIIECTB, ATallaMM KJIETOYHOIO LHMKJIA M >KU3HEHHBIX IMKJIOB OPIaHU3MOB, 3TallaMd 3MOpPUOHAIBHOIO
Pa3BUTHSL, TCHOTUIIOM U (PEHOTHUIIOM, (DEHOTHUIIOM H (haKTOpaMH Cpeibl OOUTAHHUS;

YMEHUE BBIABISITH OTIMYUTENbHBIC IPU3HAKY KUBBIX CUCTEM, B TOM YHCJIE€ PACTCHUMH, )KUBOTHBIX U
YeJI0BEKa;

YMEHHUE MCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThbl, OMOJIOTUYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTeIbCTBA PO/ICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHUE peliaTh OWOJIOTMYECKHE 337a4yH, BBIABIATH HPUYMHHO-CIECICTBEHHBIE CBSA3M MEXIY
UCCIIETyEMbIMU OMOJOTUYECKUMH MPOLECCAMU U SIBJICHUSIMM, JIEaTh BBIBOJBI U IPOTHO3bl HA OCHOBaHHUU
MIOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M TPAKTHYECKUE paboTHI, COOMIOATh IMpaBHja MpH padboTe ¢
y4eOHBIM U JIabopaTOPHBIM 000pyAOBaHUEM;

YMEHME BBIJIBUTATh TUIIOTE3bI, IPOBEPSITH UX IKCIIEPUMEHTAIbHBIMU CPEICTBAMU, GOPMYIUPYS LETh
UCCIIEI0BaHMsI, aHAJTU3UPOBATh [1OJIyUE€HHBIE PE3YJIbTAThI U JIeNIaTh BHIBOIbI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKOW paboTe MO OMOJOTHH, SKOJIOTUU U MEAMIIMHE,
IIPOBOJIMMON Ha 0a3e LIKOJBHBIX HAyYHBIX OOLIECTB, M MyOJIMYHO MPECTABIATH MOJYyYCHHbIE PE3YIbTAThI
Ha YYEHUYECKUX KOH(PEPEeHUUSX;

yYMEHHUE OIIeHMBATh 3TUYECKHE AacCleKTbl COBPEMEHHBIX HCCIEIOBaHMA B 00JACTH OMOJNIOTHU H
MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHME, HANpaBICHHOE H3MEHEHHE TIeHOMa H
CO3JIaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOp Oy/yIiel mpodecCHOHATBHON ACSITEILHOCTH B 00JIaCTH
OM0JIOTUH, METUIIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEILCKOTO X034HCTBA, MUILEBON MPOMBIIIUIEHHOCTH,
yrayOisTh TO3HABaTeNbHBIM HMHTEpEC, HalpaBiICHHBbIH Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOLIEH
npodeccun U NpoAoKEeHHE OMOI0rHYeckoro 00pa3oBaHus B OPraHU3alUsAX CPEIHEro NpogeccuoHaIbHOro
Y BBICIIETO 00pa30BaHMs.

[IpenmerHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpeamera «buonorusi» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MecTe M pOJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUM COBPEMEHHOI €CTEeCTBEHHO-HAayYHOH KapTHHBI MHpa, B MO3HAHUHM 3aKOHOB MPHUPOJBI U
pELICHUH SKOJIOTUYECKUX MpoOJIeM YeIOBEYeCTBa, a TaKKe B PEUICHUHM BOMPOCOB pPALMOHAIBHOTO
MIPUPOIONOIB30BaHuUsA, U B (POPMUPOBAHUHU LIEHHOCTHOIO OTHOILIEHHS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOM OMOJOTHYECKUX 3HAHUM, KOTOpas BKIIIOYAET ONpeAeTeHUs U IIOHUMaHHe
CYIIHOCTH OCHOBOIOJAralomuXx OHOJOTMYECKHMX TEPMMHOB M TOHATHH (BHI, JKOocHcTeMa, Ouocdepa),
Ouosoruueckre Teopun (dBosononHas teopust Y. JlapBuHa, cCUHTETHYECKass TEOpUsl SBOJIIOINH), YUCHUS
(A. H. CeBepuoBa — 0 myTsiX W HampaBleHHAX sBoitonuu, B.M. BepHaackoro — o 6uocdepe), 3aKOHbI
(remetnueckoro paBHoBecusi [x. Xapau u B. BaitnOGepra, 3aposasimeBoro cxoactsa K. M. bapa), mpasuna
(vuaumyma lO. JIuGuxa, HKOJIOTMYECKON MNUpaMHUAbI SHEpPrum), Tumore3bl (rumore3a «mupa PHK»
VY. I'unbepra);

YMEHHUE BIIAZIETh OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHMS, UCIIOJIb3YEMBIMH B OHMOIOTHYECKUX
HCCIICIOBAaHMSIX JKUBBIX OOBEKTOB M HSKOCHCTEM (ONMHCaHHe, U3MEpeHHe, HaOJroJeHHe, SKCIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;



YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OMOTrEOIICHO30B, 3KOCHUCTEM U Ouocgepsl,
CTaOMJIM3UPYIOLIET0, JBHKYIIETO M Pa3pbIBAIOIIErO €CTECTBEHHOTO OTOOpa, aIoNaTpuyeckoro u
CHUMITaTPUYECKOTO BUA000pPAa30BaHMs, BIUSHMUSA JBIKYIIUX CHJI SBOJIONUHM HAa TEHO(OHA MOIMYISAIUH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie 0OUTaHUs, YepeI0BaHusl HAPaBICHUI SBOMIOINH, KPYrOBOPOTa
BELIECTB U [IOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABJIMBATh B3aUMOCBSI3M MEXy IMPOLIECCAMU HBOJIOLUU, JBUKYUIUMH CHIIAMU
aHTPOIIOreHE3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U IPUCIIOCOOJIEHUSMU K HUM OPraHU3MOB;

YMEHHE BBISIBJIATH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOIEHHOCTh BHJIOB K Cpele
oOuTaHus, a0MOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSA3€H OpPraHU3MOB B
CO0011IeCTBaX, AaHTPONOTEHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHMOJIOTUYECKYI0 TEPMHUHOJOTHIO H
CUMBOJIMKY JUIsl JOKa3aTelIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CHUCTEMAaTUYECKUX TPYII, B3aUMOCBS3U
OpPTraHU3MOB U Cpebl OOUTAHUS, €IMHCTBA YEIOBEUYECKUX PAC, HEOOXOAUMOCTH COXPAHEHHUS] MHOTO00pa3Hs
BUJIOB M SKOCUCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPUPOIbI U UEJIOBEUECTBA;

YMEHHME peliatb OWOJIOTMYECKUE 3aJaud, BBIABIATh IPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKHUMH TPOIECCAMU U SIBJICHUSIMH, JI€1aTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUH
[IOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBIMIOJIHATH JTAOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0AaTh MpaBuia mpu paboTe c
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIbHBIMU CPEeICTBaMU, GOPMYIUPYS LETh
UCCIIEIOBaHMsI, aHAJIU3UPOBATh NOJyUYEHHBIE PE3YJIbTAThI U JAEJaTh BbIBObI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIEAOBATEIbCKON paboTe 1Mo OMONOTHH, SKOJOTUU U MEJIUIIMHE,
IIPOBOAMMON Ha 0a3e LIKOJIbHBIX HAayYHBIX OOLIECTB, U NMYOJIMYHO NPEACTABISATH [TOJYYEHHbIE PE3YJIbTaThI
Ha YYEHUYECKUX KOH(PEPEHIUX;

YMEHME OLIEHUBATh I'MIIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HH, YEIOBEKA U YEIOBEYECKUX Pac, O
MPUYKHAX, TOCIEACTBHIX U CIoco0ax mpeaoTBpalleHus rinodaabHbIX U3MEHeHHH B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOp Oy/yIiel mpoecCHOHAIBHON JACSITEIbHOCTA B 00J1aCTH
OMOJIOTUH, SKOJIOTUH, NPHUPOIONOIb30BAHUS, MEIUIMHBI, OHMOTEXHOJOIMM, ICHXOJOTHH, BETEpUHApHUH,
CEJIbCKOT'0 XO035MCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIYOJISTh 1MO3HABATEIbHBIM MHTEPEC, HAIPaBICHHBIN
Ha OCO3HAHHBIA BBIOOpP COOTBETCTBYIOIIEH Mpodeccun U MPOJODKEHHE OMOJIOrMYecKoro oOpa3oBaHUS B
OpraHM3alMsIX CPeIHEro NpoecCUOHAIBLHOTO U BBICIIET0 00pa30BaHMsL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmeHOBaHue KoJsinyecTBO 4acoB JJIeKTpOHHbIE
n/m| paszaesoB U TeM Bcero | KouTposbHble | [IpakTudeckue (uudpoBrbie)
NporpaMmbl paboThl paboThl o6pasoBaTesbHbIe
pecypchl
1 buoJiorus Kak 1
HayKa
2 ’KuBhble cucTeMbl U 2
UX U3yYeHUe
3 buosorus KaeTku 2 0.5
4 XuMudyeckasa 10 1
opraHu3anus
KJIETKH
5 CTtpoeHue U 8 2
bYHKIIMU KJIETKU
6 O6MeH BellecTB U 9 1
npeBpalljeHue
JHEPTUHU B KJIETKE
7 HacnencrBeHHast 9 0.5
uHbopmanusa u
peanusanud eé B
KJIETKe
8 2KM3HeHHBIN UK 6 1




KJIETKH

CtpoeHue u

byHKIMU
OpraHu3MOB

17

1.5

10

PaszMHOXXeHUue u
pa3BUTHE
OpPraHu3MOB

1.5

11

['eneTHnka - HayKa
0
Hac/1eCTBEHHOCTH
Y U3MEHYUBOCTHU
OpPraHu3MOB

0.5

12

3aKOHOMepHOCTH
HaCJIEeJCTBEHHOCTH

10

13

BaKOHOMepHOCTH
N3MEHYHUBOCTHU

14

['eHeTHuKa
YyeJI0OBEKa

0.5

15

Cenekuusa
OpPraHu3MOB

16

BuoTexHos0TUA U
CUHTeTU4YecKad
ouoJiorug

17

Pe3epBHOe BpeMsi

OBIIEE KOJIMYECTBO
YACOB I10 I[TPO'PAMME

102

13

11 KJIACC

Ne
n/m

HaummeHoBaHue
pa3zesioB U TEM
MpOrpaMMbl

KosngyecTBO 4acos

Bcero

KoHTpoJ/ibHBIE
paboThI

[IpakTH4ecKue
paboThI

JJIeKTPOHHBIE

(uudpossble)
ob6pasoBaTeJsbHbIe

pecypcel

3apoxaeHue u
pa3BuUTHE
3BOJIOLIMOHHBIX
npeAcTaBJIeHUN B
O6HO0JIOTUH

MukKposBoIOLMA U
e€ pe3yJIbTaThl

14

MakpoasBoJonus 1
€€ pe3yJabTaThl

[IpoucxoxeHue u
pa3BUTHE KU3HU HA
3emiie

15

1.5

[Ipoucxoxenue
YyeJi0BeKa —
aHTpPOIOTeHes3

10

JKOJIOTUA — HayKa
0
B3aMMOOTHOIIEHUAX
OpraHHU3MOB U
HaJlOpraHU3MEeHHBbIX
CUCTEM C
OKpYy>Karwlien
cpenou

0.5




7 OpraHusmebl U cpeja 9 1.5
0O6UTaHUs
8 JKO0JIOTHUS BUJOB U 9 0.5
nonyJasiun
9 JkoJsiorus 12 0.5
COOOIIEeCTB.
JKoJIOTUYEeCKHe
CUCTEMBI
10 | Buocdepa - 6
rjao06asbHas
9KOCHUCTEMA
11 | Yenosek u 6
OKpY»Kawlas cpesa
12 | Pe3epBHOe BpeM4 8
OBIIEE KOJIMYECTBO 102 0 7.5
YACOB I10 [TPO'PAMME
MOYPOYHOE INIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinyecTBo 4acos Jata e
n/m Bcero | KontposibHble | [IpakTryeckue | H3y4eHUs | KTP
paboThI paboThI OHH
ble
10200
poB
ble
o6p
asoB
aTesn
bHBI
e
pecy
pChI
1 CrapToBad 1
JINarHOCTUKA.
Bbuosioruda kak
KOMILJIEKCHAsl HayKa U
KaK 4acTb
COBPEMEHHOT0
ob1ecTBa
2 KuBble cucTeMbl U UX 1
CBOMCTBA
3 YpoBHeBas 1
OpraHu3alUsl )KUBbIX
CUCTEM
4 HcTopus OTKpPBITHUSA U 1
M3y4eHHs KJIeTKHU.
KiyieTo4yHas Teopus
5 MeTo/bl MOJIEKYISIPHOU 1 0.5

Y KJI€TOYHOW OUOJIOTUH.
[IpakTuyeckas paboTta
«M3yyeHue MmeTOZ0B
KJI€TOYHOU GUOJIOTUU
(xpomaTorpadus,
asiekTpodopes,




nuddepeHIpaibHOE
eHTPUPYTUpOBaHUE,
[1LIP)»

XHYMHYECKUN COCTaB
KJIETKH

MuHepabHbIE
BellleCTBa KJIETKH, UX
6uoJioruyeckas poJib

Opranuyeckue
BellleCcTBa KJIETKU —
6es1iku. JlTabopaTopHas
paboTa «O6HapyKeHUe
6eJIKOB C TOMOILbIO
KayeCTBEHHbIX
peakIum»

0.5

CBoMcTBa,
KaaccuuKanusa u
GYHKIMY 6EJIKOB

10

Opranuyeckue
BellleCcTBa KJIETKU —
yIJaeBO/ibl

11

Opranuueckue
BellleCcTBa KJIETKU —
JIUIUJbI

12

HyxksienHOBEBIE
kucaoTtbl. IHK u PHK.
JlabopaTopHas paboTta
«HccnenoBanue
HYKJIEMHOBBIX KUCJIOT,
BbI/l€JIEHHBIX U3 KJIETOK
pa3IUYHBIX
OpPraHU3MOB»

0.5

13

CtpoeHnue u GyHKIUHU
AT®. [ipyrue
HyKJ1eo3uATpUudochaThI
(HT®)

14

CexBeHupoBaHue /IHK.
MeTo/1bl TEHOMUKH,
TPAaHCKPUIITOMUKHY,
IpPOTEOMUKHU

15

MeTo/1bl CTPYKTYypHOM
OHOJIOTUU

16

Tunel KJI€TOK.
[IpokapuoTHuyeckas
KJIETKa

17

CtpoeHnue
3yKapHUOTUYECKOH
KJeTKU. [IpakTuyeckaa
paboTa «M3y4yeHue
CBOWCTB KJIETOYHOU
MeMOpaHbI»

0.5

18

[loBepXHOCTHBIN
anmnapar KJIeTKU

19

OpHOMeMOpaHHbIe

0.5




OpTraHOHU/bI KJIETKH.
[IpakTuyeckas paboTta
«M3y4yeHue ABUXKEHUA
LIMTOIJIa3MBbI B
pacTUTEJbHbIX
KJIeTKax»

20

[ToslyaBTOHOMHbBIE
OpraHOU/ibl KJIETKHU:
MUTOXOH/IPHH,
MJIaCTU/BI.
JlabopaTopHas paboTta
«HccnenoBaHue
NJ1a3MOJIM3a U
Jlel1a3MoJiM3a B
pacTUTENbHBIX
KJIETKax»

0.5

21

HeMemb6paHHbIEe
OpraHOH/ibl KJI€TKHU

22

CtpoeHnue u QyHKLUHU
aapa

23

CpaBHUTeIbHASA
XapaKTepUCTHKa
KJIE€TOK 3YKapuoT
JlabopaTopHas paboTta
«M3yyeHue cTpoeHus
KJIETOK pa3JIMYHbIX
OpPraHU3MOB»

0.5

24

AccuMuIsIMA U
JUCCUMUJISAIUS — JIBE

CTOPOHBI MeTaboJM3Ma.
Tunbl 06MeHa BellecTB.

JlabopaTopHas paboTta
«H3yyeHnue
KaTaJIUTUYeCKOH
aKTUBHOCTH
dbepMeHTOB (Ha
npuMepe aMHUJI1a3bl UJIU
KaTaJia3bl)»

25

depMeHTAaTUBHbBIN
XapaKTep peaKLuu
KJIETOYHOTO
MeTab0/1M3Ma.
JlabopaTopHas paboTta
«M3y4yeHue
bepMeHTaTUBHOTO
pacuieneHus
IIepOKCH/Ia BOIOPO/ia B
pacTUTENbHBIX U
YKUBOTHBIX KJIETKaX»

0.5

26

BesiKn-aKTUBATOPhI U
0eJIKU-UHTHUOUTOPBI

27

ABTOTpPOQHBIN THII
0oOMeHa BellleCTB

28

doTocuHTE3




29

XeMOoCHHTe3.
JlabopaTopHas paboTa
«CpaBHeHHUe NIPOLECCOB
dboTocuHTE3a U
XeMOCUHTe3a»

0.5

30

AHaspo6Hble
OpraHU3Mbl. Bujbl
OpoKeHUs.
JlabopaTopHasi paboTa
«CpaBHeHHeE IPOLLECCOB
OpOXKEHUS U [bIXaHUSI»

31

A3po6HbIe OpraHU3MBI.
JTanbl
3HEpPreTU4YecKoro
obMeHa

32

JHeprus MeEMOpPaHHOTO
rpaJjueHTa NPOTOHOB.
Cunte3 AT®: paboTa
npotoHHoO# AT®-
CUHTAa3bl

33

PeaKL[I/II/I MAaTPpHYIHOTIO
CHMHTE3a

34

TpaHckpunyuusa —
MaTpPUYHbIN CUHTE3
PHK

35

TpaHcasus U eé€ sTanel

36

KogupoBaHue
AaMUHOKMUCJIOT. PoJsib
pub0COM B OMOCUHTE3E
besika

37

OpraHusanuda resoMa y
IPOKAPHUOT U 3YKAPUOT

38

MouiekynsapHble
MeXaHU3MBbl 3KCIIPeCCUHU
T€HOB y 3yKapHUoT

39

Bupycbl —
BHEKJIETOUHbIE POPMBI
»KU3HU U 00JIUTaTHbIE
HapasuThl.
[IpakTHyeckas paboTa
«Co3iaHue Mojiesn
BUpYyCa»

0.5

40

BupycHble 3a60/1eBaHUSA
YyeJioBeKa, ’KUBOTHBIX,
pacTeHuun

41

HaHoTexHoJsioruu B
OUOJIOTUU U MeJUIUHEe

42

’KM3HeHHBIN IUKII
KJIETKH

43

MaTpu4HbIN CUHTE3
JIHK

44

XpOMOCOMBI.
JlabopaTopHas paboTa
«M3ydyeHHre XpoMOCOM

0.5




Ha rOTOBBIX
MHUKpONpenapaTax»

45

JlesieHre KJIeTKH —
MHUTO3

46

TynbI KIETOK.
KapuokuHes u
[UTOKHUHES3.
JlabopaTopHasi paboTa
«Habsro1eHre MUTO3a B
KJIeTKax KOHUYMKa
KOopellKa JiyKa (Ha
rOTOBBIX
MUKponpenapaTax)»

0.5

47

Perynsinus *)kU3BHEHHOTO
[[MKJIa KJIETOK

48

OpraHusM Kak eJJuHOe
1eJsoe

49

TkaHu pacTeHUM.
JlabopaTopHas paboTa
«H3ydyeHune TkaHeH
pacTeHUn»

0.5

50

TKaHU >KMBOTHBIX U
yeJioBeKa.
JlabopaTopHas paboTta
«M3yyeHue TKaHeH
YKUBOTHBIX»

0.5

51

Opranbl. CucTeMbI
OpraHoB.
JlabopaTopHas paboTta
«H3ydyeHue opraHosB
I[BETKOBOTO PACTEHHUSI»

0.5

52

Omnopa tena
OpraHU3MOB

53

JBUKeHHe OpraHu3MoB

54

[IuTaHve OpraHu3MoB

[N

55

[InTaHMe MO3BOHOYHBIX
’KUBOTHBIX.
HI/ILL[eBapI/ITeJIbHaH
CHCTeMa 4YeJIOBEKa

56

ﬂblxaHI/Ie OpPraHMU3MOB

57

ﬂbIXaHI/Ie IMTO3BOHOYHBIX
JKUBOTHBIX U Y€JIOBEKa

58

TpaHcnopT BelecTB y
OpPraHu3MOB

59

KpoBeHocHas cucTteMa
NO3BOHOYHBIX
»KUBOTHBIX U YeJIOBeKa

60

Bripenenue y
OpraHu3MoOB

61

3anuTa y opraHu3MoB

62

WMMyHHada cuctemMa
YyeJIoBeKa

63

PaBﬂpa}KI/IMOCTb 4




peryasuusa y
OpTraHU3MOB

64

['yMopanbHad
peryadauusa u
3H/JOKpUHHadA cucTeMa
>KUBOTHBIX U YeJI0BEKa

65

®opMbl pa3MHOKEHUSA
OpraHU3MOB

66

[los10BOe pa3sMHOXKeHUe

67

Melios

—_

68

['ameTorenes.
Ob6pasoBaHue 1
pa3BUTHE MOJIOBBIX
KJ1eToK. JlTabopaTopHas
paboTa «M3yyeHue
CTPOEHHUS MOJIOBbIX
KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

69

WHpuBUAyanbHOE
pa3BUTHE OPTaHU3MOB
— OHTOreHe3

70

3akJiaZiKa OpraHoB U
TKaHeu U3
3apo/bILIEBbIX JINCTKOB

71

PocT u pazBuTue
KUBOTHBIX.
JlabopaTopHas paboTa
«BpigBI€HUE
NPU3HAKOB CXO/CTBA
3apo/bllien
NO3BOHOYHBIX
KUBOTHBIX»

0.5

72

PasMHOxKeHUe U
pa3BUTHE PAaCTEHUH.
JlabopaTopHas paboTa
«CTpoeHHe OpraHoB
Pa3MHOEHHUS BbICLINUX
pacTeHUN»

0.5

73

I/ICTOpI/IH CTAHOBJIEHHA
W PAa3BUTHUA T€HETUKHU
KdK HayKH

74

OcHOBHbIE OHATHUSA U
CUMBOJIbI T€HETHKHU.
JlabopaTopHas paboTta
«/lpo3oduia kak
00'bEKT reHeTUYECKHUX
HhccaeJ0BaHUN»

0.5

75

3aKOHOMEpPHOCTHU
HacJieZJOBaHUA
IIPU3HAKOB.
MoHorubpuaHoe
CKpellluBaHHue.
[IpakTuyeckas paboTta
"HU3yyeHue

0.5




pe3y/ibTaToB
MOHOTUOPUJHOTO
CKpeluBaHUs y
Jpo3oduabl”

76

[lnTosoruyeckue
OCHOBBI
MOHOTUOPUHOTO
CKpelLluBaHud

77

AHasusupylolee
CKpelWBaHHUe.
HemnosHoe
JIOMMHHPOBaHUE

78

JurubpuiHoe
CKpellBaHUe.
[IpakTuyeckas paboTa
«M3y4yenue
pe3yJIbTaToB
JUTUOPUJIHOTO
CKpelUBaHUs y
Jp030QHUIbI»

0.5

79

ILlnTosoruyeckue
OCHOBBI JUTUOPUAHOTO
CKpellMBaHUs

80

CuenuieHHOE
HacJeJ0BaHHE
NPU3HAKOB

81

XpoMOCOMHas Teopus
HaCJIe,ICTBEHHOCTH

82

['eHeTHKa noJia

83

'eHOTHI KaK LeJ0CTHas
cUcTeMa

84

'eHeTHYeCKUH
KOHTPOJIb pa3BUTHS
pacTeHHUH, )KUBOTHBIX U
yeJjioBeKa

85

N3MeHYHNBOCTb
MPU3HAKOB. BU bl
W3MEeHYHMBOCTH

86

MoavdukanoHHast
M3MEHYUBOCTh

87

BapuanimoHHbIN psa U
BapualMOHHAsA KPUBasi.
JlabopaTopHas paboTta
«HUccnepoBanue
3aKOHOMEpPHOCTeH
MoAUPUKALMOHHOU
M3MEHYMBOCTH.
[ToctpoeHue
BapHUaLlMOHHOTO pAJia U
BapUalMOHHOU
KpUBOW»

0.5

88

Fe”HoTUIMYecKad
U3MEHYUBOCTD.
Komb6uHaTuBHad




N3MEHYHUBOCTb

89

MyTanoHHasa
U3MEHYUBOCTb.
[IpakTuveckas paboTa
«MyTtauuu y
Jipo3odubl (Ha
rOTOBBIX
MUKpoInpenapaTtax)»

0.5

90

3aKOHOMEpPHOCTHU
MYTaLMOHHOTO
npoiecca. JnureHeTUKa
Y SIIMTeHOMHUKA

91

['eHeTHKa yeslOBeKa.
[IpakTHyeckas paboTa
«CocTaB/ieHHe U aHA/IU3
POJLOCJIOBHOM»

0.5

92

MeTobl MeJUIMHCKOMU
reHeTHKU

93

3HavyeHUe
MeUIIMHCKOHN
reHEeTHKHU B
npeAoTBpalleHUU U
JIEYEHUHY FreHeTHYEeCKHUX
3abo0JieBaHUH YeJIOBEKA

94

OcHOBHbIE TOHATUS
CeJIeKL U H.
JlabopaTopHas paboTa
«M3yyeHue copToB
KYJIbTYPHbIX pacTeHUN
Y TIOPO/I IOMAIIHUX
YKUBOTHBIX»

0.5

95

MeTo bl ceneKIIMOHHOM
pa6oTsl. JlJabopaTopHas
paboTa «M3y4yeHue
METO/IOB CeJIeKIUU
pacTeHUN»

0.5

96

JlocTrKeHUs ceJIeKIUHU
pacTeHUM U ’KUBOTHBIX.
[IpakTHyeckas paboTa

«IIpuBHBKa pacTeHUN»

97

CoxpaHeHUe, U3y4yeHHe
Y UCII0JIb30BaHUe
reHeTHUYeCKUX PeCcypcoB

98

BuoTexHo/i0TUSA KaK
HayKa U oTpacjb
IpOU3BO/ICTBA.
[IpakTHyeckas paboTa
«H3yuyeHue 06'bEKTOB
OMOTEXHOJIOTUU»

0.5

99

OcHOBHBbIE
HanpaBJieHUs
CHUHTETHYECKOHN
OGHOJIOTUH

100

XpOMOCOMHAas U reHHad




HHXXEHEepPUA

101

BrixoHas
JUarHOCTHKa.
MegunuHCKHE
OUOTEXHOJIOTHU

102

PesepBHBIN YPOK.
[ToBTOpEHHUE,
0600111eHHe,
chcTeMaTH3alus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

102

13.5

11 KJIACC

Ne
n/

I

Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

Jata
HM3y4yeHH
[

JJIeKTPOHHBbIE
uudpoBbie
06pasoBaTebHbI
e pecypchl

JBOJIIOLIMOHHAA
Teopud Y. lapBuHa

JABUXKyLMe CUIbI
3BOJIIOLIMU BUJ0B 110
Y. lapBuHy

Bopbba 3a
CylLleCTBOBaHME,
€CTECTBEHHBIN U
MCKYCCTBEHHbIN
oTbop

dopmupoBaHue
CUHTETUYECKOU
TEOPHH 3BOJIIUU

JTanbl
3BOJIIOIJMOHHOTO
npoiiecca:
MUKPO3BOJIIOIHUSA U
MaKpO3BOJIOIHUSA

[Tonynauua —
3JIeMeHTapHasd
eIMHULA 3BOJIIOLUH

3aKOH reHeTUYeCKoro
paBHOBecus [x.
Xapau, B. BaitH6epra.
JlabopaTopHas
paboTa «BbisiBIeHUE
W3MEHYUBOCTH Y
ocobell 0JHOTO BUAA»

0.5

JJieMeHTapHbIe
baKTOophbI 3BOJIIOIUHU

dddekT ocHOBaTeNS.

IdodekT

OYTBIJIOYHOTO
TOpJIbIIIKA

10

Murpanuu. U3oadanuu
NONyJISALAHN:
reorpaduyeckas,




ouoJioruYecKas

11

EcTecTBeHHbIN 0TOOD
— HaMnpaBJSOLUUA
baKTOop 3BOJIIOIUHU

12

[TosioBoY 0T6GOP

13

[Iprcnoco6/1eHHOCTb
OpTaHU3MOB KakK
pe3y/abTaT
MHUKPO3BOJIOLUH.
JlabopaTopHas
pa6oTta «M3ydyeHue
apoMop¢$030B U
UAMOaJanTanum y
pacTeHu# U
YKUBOTHBIX»

0.5

14

[Ipumepnl
NPUCIIOCOOJEHUHN Y
OpTraHU3MOB:
Mop¢oJIorhuyecKue,
dusmos0rNYECcKue,
OUOXHMHYECKHUE,
oBeJleHYeCKHe.
JlabopaTopHas
paboTa
«IIpucnocobseHus
OpPraHMW3MOB U UX
OTHOCHTeJIbHas
11€J1eCO006PAa3HOCTb»

0.5

15

Buz, ero Kputepuu u
CTPYKTypa.
JlabopaTopHas
paboTa «CpaBHEHUE
BUJIOB 110
MopdoI0THIeCKOMY
KPUTEPUIO»

0.5

16

CtpykTypa BUAa

17

Bupoob6pasoBaHue
KaK pe3yJibTaT
MHUKPO3BOJIOLUU

18

CBA3b
MUKPO3BOJIIOIUY U
AMUJEeMHOJIOTHH

19

Makpo3aBoJronus.
[laseoHTO/IOrUYECKHE
MeTO/Ibl U3yUEHUS
9BOJIIOIUU

20

Buoreorpaduueckue
MeTO/bl U3y4YEeHHUSs
3BOJIIOLIUHU

21

IMOPUOJIOTUUECKHE U
CPaBHUTEJbHO-
MopdoJioruyeckue
MeTO/Ibl U3Y4YEeHHUsI




93BOJIIOIIUH

22

MousekynapHo-
reHeTHYECKUE,
OMOXMMHUYECKHE U
MaTeMaTHU4YecKHue
METO/ibl U3yUEeHHS
3BOJIIOI MU

23

O6uue
3aKOHOMEPHOCTH
3BOJIIOLIMH

24

AjanTuBHas
paguanus.
HepaBHOMepHOCTB
TEMIIOB 3BOJIIOIUHU

25

HayyHble runoresnl
NPOUCXOXKAEHUS
»KH3HH Ha 3eMJie

26

JloHay4Hble
npeJCcTaBJIeHUs O
3apOXKJEeHUHU KU3HU

27

OcHOBHBIE 3TaMkbI
HeopraHHUYecKoun
3BOJIIOIMH

28

'mnore3nl
3apOXKJEeHUS )KU3HU

29

HcTopus 3emisu u

METO/bI €€ U3YYEHHUA.

JlabopaTopHas
paboTa «M3yyeHue U
omnucaHue
MCKOTIaeMbIX
OCTaTKOB IpEBHUX
OpTraHU3MOBY

0.5

30

HauasbHble sTansl
OpraHUuYecKou
3BOJIIOLIMHU

31

IBOJIIOLIUA IYKAPUOT

32

OCcHOBHBIE 3Tallbl
3BOJIIOIUHU

pacTUTEJIbHOTO MUPA.

[IpakTHyeckas
paboTa «M3y4yeHue
0CObGeHHOCTel
CTPOEHUS pacTeHUH
pa3HbIX OT/JEJI0B»

0.5

33

OCcHOBHBIE 3Tallbl
3BOJIIOIUHU
»KMBOTHOTO MHUpa

34

JBOJIIOLIUS
>)KUBOTHBIX.
[IpakTHUyeckas
pab6oTa «3yyeHue
0COOGEHHOCTEN

0.5




CTpOEHUA
ITO3BOHOYHBIX
KHUBOTHBIX»

35

Pa3BuTHeE KHU3HU Ha
3eMJie 110 3paM U
nepuojaM

36

MaccoBblie
BbIMUPAHUA —
9KOJIOTHYECKHE
KPU3HUChI NPOILJIOTO

37

CoBpeMeHHbIN
9KOJIOTHYECKHUH
KPH3MUC, eTro
0COOEHHOCTH

38

CoBpemMeHHas
cucTteMa
OpPraHUYecKoro
IpPOLLJIOro

39

OcHOBHEBIE
cucTeMaTudecKue
rpynibl OPraHU3MOB

40

AHTpomnosiorusa —
HayKa 0 YeJIOBeKe

41

PasButue
npeJCTaBJAeHUHN O
NPOUCXOXKAEHUHU
yeJioBeKa

42

MecTo ye/iOBEKA B
cucreme
OpraHUYEeCKOro MHUpa.
JlabopaTopHas
paboTa «M3y4yeHue
0COOEHHOCTEN
CTPOEHHUSsI CKeJsleTa
YyeJI0BEKa, CBSI3aHHbIX
C PSIMOXOXKJEeHUEM»

0.5

43

JBYKy11Me CUJIbI
aHTpPOIOreHes3a

44

CooTHolIEeHHE
OGHUOJIOTUYECKHUX U
COIMaJIbHBIX
dakTOpoB B
aHTpONOreHe3e

45

OcHOBHBbIE CTaAUU
aHTpoIoreHesa

46

[TaseoreHeTuka u
[ajieoreHoMUKa

47

JBOJIIOLIUS
COBPEMEHHOTO
yeJioBeKa

48

YesioBeyecKue pachl.
[IpakTHyeckas
pab6oTa «3yyeHue
3KO0JIOTHYEeCKHUX

0.5




aJlanTanuu
yeJIOBEKa»

49

MexaAuCcUnIMHapHbI
€ MeTO/Ibl
AHTPOIIOJIOTUHU

50

3apoxJeHue U
pa3BUTHE IKOJIOTHUU

51

MeTo/ bl 3KOJIOTUHM.
JlabopaTopHas
paboTa «U3yyeHue
METO/IOB
3KOJIOTUYECKUX
vccie0BaHUM»

0.5

52

3HaueHHe
9KOJIOTHYECKHUX
3HaHUWH AJIs1 YeJIOBEKa

53

JKoJIOTHYeCcKHe
baKTophbl

54

AbuoTrueckue
dakTopsl. CBET Kak
3KOJIOTUYECKUH
daxTop.
JlabopaTopHas
paboTa «BbisiBJieHHE
NpUCIOCO6IeHU I
OpTaHU3MOB K
BJIMSIHUIO CBETa»

0.5

55

AbuoTuyeckue
dakTophbl.
Temneparypa Kak
3KOJIOTUYECKUH
dakTop.
JlabopaTopHas
paboTa «BbisiB/IeHHE
NpUCIOCO6JIeHU M
OpPraHMU3MOB K
BJIMSTHUIO
TeMIepaTyphI»

0.5

56

AbGUoTHYECKHE
dakTopsl. BraxHocTb
KaK 3KOJIOTUYECKUU
dakTop.
JlabopaTopHas
paboTa
«AHaTOMHYECKHE
0COOGEHHOCTH
pacTeHUU U3 pa3HbIX
MeCT OOUTaHHUSA»

0.5

57

Cpeabl 06UTaHUSA
OpTraHU3MOB

58

BuoJsiornueckue
PUTMBI

59

’Kusnennbie GpopMbl
OpraHu3MOB




60

BuoTtuuyeckue
bakKTOphI

61

3HaueHHe
OMOTHYECKHUX
B3aUMO/JieiCTBUH A1
CylLeCTBOBaHMUS
OpraHu3MOB B cpejie
06UTaHUA

62

JKOJIOTHYECKUe
XapaKTePUCTUKHU
NOoNnyJsi U

63

OcHOBHBbIE
IoKa3aTeJu
NONYJIALUU:
YHCJIEHHOCTD,
IIJIOTHOCTH,
BO3pacTHas U
10J10Basi CTPYKTypa

64

OcHOBHBIE
IIOKa3aTeJu
HOMYJISALNH:
POXKJAEMOCTD,
HPUPOCT, TEMII POCTAQ,
CMEpPTHOCTb,
MUTpaLMU

65

JKoJiorn4yeckKada

CTPYKTYypa
HONyJISALIUU

66

JlnHaMuKa
MOMYJIALAY U e€
peryJsanus

67

KpuBble pocTta
YUCJIEHHOCTH
nonyasauuu. Kpussele
BbIKWBAHUS

68

JKoJI0ruYecKas HULlIa
BU1a. JlJabopaTopHas
paboTa
«IIpucnocobaeHust
CeMsH pacTeHUH K
paccesieHUIO»

0.5

69

Bup kak cuctema
NOoNyJsA U

70

3aKOHOMEpPHOCTH
NOBeJleHUs U
MUTPALMU )KUBOTHBIX

71

Coo6111ecTBO
OpraHU3MOB —
GHOIIEHO3

72

JKoCcUCTeMa KaK
OTKpbITasi CUCTEMA

73

KpyroBopoT BelecTB
Y MIOTOK 3HEPTUU B
3KOCHUCTEME




74

OcHOBHBIE
[oKa3saTeJiu
3KOCUCTEMBI

75

JKOJIOTHYECKUe
NUpaMU/IbI

76

HN3MeHeHUA
COOOIIEeCTB —
CYKILIECCUHU

77

[IpupoaHsble
9KOCUCTEMBI.
JKOCUCTEMBI 03ep U
peK. IKOCUCTEeMBI
MOpeN U OKEaHOB

78

[IpupoaHble
3KOCHUCTEMBI.
JKOCHUCTEMBI TYH/AD,
JIECOB, CTeneH,
NYCTbIHb

79

AHTpONOreHHbIe
9KOCUCTEMBI

80

Ypb6o3kocucTeMsl.
[IpakTHyeckas
pab6oTa «M3yyeHue u
OonvcaHUue
ypPOO3KOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
dbopmMupoBaHus
OCHOBHBIX
B3aMMOJeHCTBUH
OpraHu3MoOB B
3KOCHCTEMaX

82

MexaHU3MBbI
BO3JIeHiCTBUA
3arpsi3HeHUH pa3HbIX
THUIIOB Ha
CyGOpraHU3MEeHHOM,
OpraHu3MeHHOM,
HOMyJISIIUOHHOM U
9KOCHUCTEMHOM
YPOBHSAX

83

Bbuocdepa —
ob1IenJiaHeTapHas
060J104Ka 3eMJH

84

Yyenue B. U.
BepHajickoro o
o6uochepe

85

3aKOHOMEpPHOCTH
CYLeCTBOBAHUS
6uocdepsnl

86

KpyroBopoTsl
BEIECTB U
O6uOoreoxvMu4yecKue
U KJIbI

87

30HaJILHOCTb




6uocdepnl. OCHOBHBIE
O6MOMBI CyIIU

88

YcTonyuBoCTh
6rocdepsbl

89

JKOJIOTUYECKUE
KPHU3UCHI U UX
NPUYHHBI

90

Bo3perlicTBue
YyeJIOBeKa Ha

o6uochepy

91

AHTpoOnOreHHoe
BO3/leHiCTBUE Ha
pacTUTeJIbHBIN U
KUBOTHBIA MUP

92

OxpaHa npUpo/ibl

93

OcHOBHBIE NPUHLHUIIBI
YCTOWYHMBOTO
pa3BUTHUA
4eJioBe4YecTBa U

IpUPOJbI

94

PanyoHasibHOE
NPUPOJOI0Jb30BaHHU
€ ¥ COXpaHeHHe
OHOJIOTHYECKOTO
pa3Hoo6pasus 3eMJu

95

0600611eHHE IO TEME
«MUKpPO3BOJIIOIUA U
eé pe3yabTaThbI»

96

0600611eHHE IO TEME
«Makpo3BoJIIOIUA U
eé pe3yabTaThbI»

97

0600611eHHE IO TEME
«[Ipoucxoxnenue u

pa3BUTHE KU3HU HA
3emjie»

98

0606111eHHe IO TEME
«IIpoucxoxnaenue
YyeJIoBeKa —
AHTpPOIOTeHe3»

99

060611eHHE IO TEME
«JKO0JIOTUA — HayKa O
B3aMMOOTHOIIEHUSX
OpraHU3MOB»

10

0606111eHHe IO TEME
«OpraHusMmbl ¥ cpeja
0OHTaHUA»

10

0606111eHHe IO TEME
«IKOJIOTUS BUJIOB U
NONyJIANUNA»

10

O6o6I111eHHe 110 TeEMe
«buocdepa -
rjiobajibHas
3KOCHUCTEMAa»

OBIIEE KOJIMYECTBO

102

7.5




[UACOB MO MIPOTPAMME | | | |

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Jluaus YMK B. B. Ilaceunrka. bruonorus (5-9) (JIunciinas)

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

AUJAKTHICCKUEC MaTCpUuaJIbl 1JIsI YPOKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. Poccuiickast anekTpoHHAs MIKOIa
2. http://school-collection.edu.ru/ ).«Enunas komnekuus Luppossix OO6pa3oBareabHbIX
Pecypcos»

http:/// www.fcion.edu.ru/

www.bio.Iseptember.ru - razera «buonorus»

www.bio.nature.ru - Hay4HbIE HOBOCTU OMOJIOTUU

3.

4.

5.

6. www.edios.ru - D#oc - IEHTP IUCTAaHIIMOHHOTO 00pa30BaHUs

7. www.km.ru/education - yueOHbIe MaTepHabl U cioBapu Ha caiite «Kupuin u Medoauiin»
8.

http://video.edu-lib.net - yueGHbIe PpunbMBI






