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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMbl TO OHOJIOTHU TEOPETHUYCCKYI0 OCHOBY IS
OTIPEJICIICHHS] TIOIXOM0B K (OPMUPOBAHHIO COJACpKAHUS Y4YeOHOTO mMpeaMeTa
«buosorus» cocraBWIM: KOHIeENTyaidbHble Tmonokenuss PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH  II€JIEM, COJepkKaHWs, pe3yJbTaToB OOydYeHHS U
TpeOOBaHMIA K YPOBHIO TTOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIUX IENSIX U
NPUHITIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPETHETrO
obmero o6OpazoBanusi B Poccuiickoit ®enepanmu, a TakXKe TOJOKEHUS O
cnenuduke OUONOTUH, €€ 3HaYCHUH B TIO3HAHUU >KUBOW MPUPOJIBI U 00ECIICUCHUH
CYIIIECTBOBaHMS 4eJIoBeuecKoro obOrmiectBa. ComtacHO Ha3BAaHHBIM TMOJIOKECHUSIM,
OTIPEICIICHBI OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHUe O MEeIxX, 00 o0Iel cTpareruu
oOyueHHs, BOCIUTAHUS ¢ Pa3BUTUA OOYyYAIOUIUXCA CPEACTBAMHU y4eOHOTO
npenmMera «buonorusy, onpenenser 00si3aTelIbHOe MPEAMETHOE COACpKAHUE, €ro
CTPYKTYpy, pacupelefieHue To pazieliaM W TeMaM, PEKOMEHIyeMYIO
MOCJIETIOBATEIbHOCTh U3yYCHHS YIEOHOTO MaTeprasia ¢ y4€TOM MEKIIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKA OOpa30BaTEIbHOTO MPOIlecca, BO3PACTHHIX
0COOCHHOCTEH 00yJarOITUXCS.

B mporpamme mo OHONOTMHM TaK)XKe YYUTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3yabTaram
oOyueHns B (OpMUpOBaHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NEeSATENbHOCTH/yUeOHBIX JEHCTBUN OO0yYaronuxcs IO OCBOCHHUIO COJACpPKAHUS
OMOJIOrHYeCKOro 00pa30BaHMs.

B nporpamme no 6uonoruu (10-11 kmaccel, 6a30BbI YPOBEHB) pealn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HW3y4Y€HUM OWOJIOrMH, Oyiarogaps 4emMy B HeEl
IPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUMW, CBSA3aHHBIX C
dbopMupoBaHuem €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,  IIEHHOCTHBIX
OpUEHTALMHA JIMYHOCTH, KOJIOTHYECKOTO MBILIUICHHS, MPEICTABICHUN O 310pPOBOM
oOpa3e XKM3HU M OEpEKHBIM OTHOILIEHHEM K OKpYy)Karolledl MpUpOIHOM cpene.
[TosTomy Hapsny ¢ u3ydeHUeM OOIIeOUOTOTHUYECKUX TEOPUM, a TaKXKe 3HAHUU O
CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MpPOTrpaMMe MO OMOJIOTHH YIEJIEHO BHHMAaHUE HCIIOIb30BAHUIO
MOJTyYCHHBIX 3HAHWW B MOBCEIHCBHOMW JKM3HU JIJISl PEIICHUS MPUKIIATHBIX 3374, B
TOM  4YHClIe: TPO(PWIAKTHKKA  HACJICACTBEHHBIX  3a00JICBaHWM  YEJOBEKa,
MEINKO-TCHETHUECKOTO  KOHCYJIBTHPOBAHUS,  OOOCHOBAHHUS  IKOJOTHUYECKH
11eJ1eCO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH TPUPOIHOMN Cpelie, aHAIN3a BIUSHUS
XO3SIICTBEHHOM  JIEATEILHOCTH  YEJOBEKa Ha COCTOSHME TPHUPOIHBIX H
UCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHUS K PHUKJIAJHON HAIMPABICHHOCTH
ydueOHoro mpeamera «buonorus» MpoaUKTOBAaHO HEOOXOIUMOCTBHIO OOECIEUEHUS



YCIIOBUM JIJISl PEIICHUs] OJHOM M3 aKTyaJIbHBIX 3aJ1ad IIKOJBLHOTO OMOJIOTMYECKOTO
oOpa3zoBaHus, KOTOpas ImpeanonaraetT QopMuUpoBaHHE Yy  OOyYarolIUXCs
CIIOCOOHOCTH  QIallTUPOBATBCS K WM3MEHEHUSM JIMHAMHYHO Pa3BUBAOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero oOIero oOpa30BaHMS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (popmupoBaHue y oOydaromUXCs MPEICTABICHUN O
Hay4YHON KapTWHE MHpa, pacuIupseT ¥ 0000ImaeT 3HaHWs O KUBOHM MpHupone, eé
OTJIMYHTENLHBIX TPU3HAKaX — YPOBHEBOW OpraHU3AIMHM W 3BOJIONNH, CO3MaET
yCIOBHUSI  JUIsl:  TIO3HAHWS ~ 3aKOHOB  JKMBOW  TPHUPOABI, (OPMUPOBAHUS
(GYHKIIMOHAIBPHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO M 0Oe€30macHoro obpasa
KU3HU, SKOJIOTMUECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bonpioe 3HaueHre OMOIOTHS UMEET TAKXKE JIJISl PEIICHUS BOCTIMTATCILHBIX U
pa3BUBAIOIIMX  3aad  CpeAHero  oOmero  oOpa3oBaHUs,  COIMATU3AIUN
oOyuaromuxcsi. M3yuenune O6uonoruu oOecrednBaeT yciaoBus At (OpMHUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAllMOHHBIX ¥  HMH(POPMALMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIBTYPBI, CIIOCOOCTBYET WHTETPAIMHM OWOJIOTHYCCKUX 3HAHUU C
MPEICTABIICHUSMH U3 JPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHH
u reorpaduu. Ha3BaHHbIE TONOXKEHUS O MpETHA3HAYCHUH Y4YEOHOTO MpeaMera
«buonorus» COCTaBUIM OCHOBY [UJIsi OIpEACICHUs] TMOAXOJO0B K OTOOpY U
CTPYKTYPHUPOBAaHUIO €ro COACpXaHHs, TMPEACTaBICHHOITO B MpOrpaMMe IO
OMOJIOTHH.

Ot6op comepxanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIUI KyJIbTYypOocoOOpa3HOro MOAXOAa, B COOTBETCTBUU C
KOTOPBIM O00y4Yaroluecs: JOKHBI OCBOUTH 3HAHUS M yMEHHS, 3HAYUMBIC JUIs
dbopMupoBaHusi O0OIIEH KyJIbTYphI, OINPEACISAIONINE aJCKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKpYXKalolled MPUPOIHOM cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOMN
KU3HH M TIpaKkTU4decKor aesTenbHOCTH. Oco00€ MECTO B 3TOM CHUCTEME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPbhIE CITY>KaT OCHOBOU JIJIsi POpMUPOBAHMUS
NPEJICTaBIEHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa H
IIEHHOCTHBIX  OPHCHTAIMAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yYMaHU3AIHH
OHMOJIOrM4eCcKOro 00pa3o0BaHHUs.

CTpyKTypupOBaHHE CONEpKaHHUS Y4YeOHOro Marepuaja B Mporpamme Io
OMOJIOTUU OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUs 3HAHUNA 00
OTJIMYHUTEIILHBIX 0COOCHHOCTSIX JKUBOW MPHUPOBI, 0 €€ YPOBHEBOW OpPTaHHU3aIlUU H
ABOJIIOITMH. B COOTBETCTBUM € 3THM B CTPYKType yueOHOTOo mpeameTa «buomorns»
BBIJICJICHBI CJIETYIONTUE COAepKaTenbHbIe TUHUN: «bronorus kak Hayka. MeTossl
Hay4qHOTO TO3HaHus», «KieTka kak Ouonormueckas cucteMayn, «OpraHusm Kak



Oouonoruyeckas cucrema», «CucremMa W MHOTOOOpa3uUe OPraHUYECKOTO MHpPay,
«OBOJIOLMS KUBOU MTPUPOABD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

Ilens wuzyuenust yueObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJlaJicHUE  OOy4YaloIUMHUCA 3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAJIHLHOU
OpraHW3allud >KUBBIX CHCTEM pAa3HOTO paHra © NPUOOPETCHHE YMEHHM
UCIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JCHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS Pa3IMYHBIX )KM3HEHHBIX TTPOOIIEM.

JlocTrkeHue Leny u3ydeHus ydeOHoro npenmera «buomorus» Ha 0a3zoBoM
ypOBHE 00€CIIeYNBACTCS PEUICHUEM CIeIYIOIINX 3aay:

OCBOCHHUE OOYYaIOIMIMMHKCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUilaxX, CIyKalluX OCHOBOMN
U1 (POPMHUPOBAHUS TIPEACTABICHUNM O €CTECTBEHHO-HAyYHOW KapTUHE MHUpa, O
METO/IaX HAy4YHOTO MO3HAHMUSI, CTPOCHUU, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOTO YPOBHSI OPTaHU3ALNM, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopMupoBaHue y OOyYaIOIIMXCS IMO3HABATEIbHBIX, WHTEUICKTYaJbHBIX U
TBOPUECKHUX CIIOCOOHOCTEM B TpoIlecce aHaiM3a JAaHHBIX O MYTAX Pa3BUTHUSA B
OMOJIOTMM HAYYHBIX B3MJISJIOB, MJEH M TOAXOAOB K HM3YUYECHHIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3ALINY;

CTAHOBJICHHE Yy OOydJarommxcsi oOmeil KyiabTypbl, (GYHKIHOHAIBHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKHBOM MPUPOJIBI HA OCHOBAHUM 3HAHUM U ONBITA, MOJYYEHHBIX MpHU
U3yYCHUH OWOJIOTHH;

dbopMupoBanue y oOydyalOmMUXCS YMEHUW WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTrMYECKUX 3HAHUW B MPAKTHUYECKOW JAESITENIbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpoOOMOTEXHOJIOTHH;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIIOBEKOM >KHUBOU
IPUPOIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOMIONCHUS STHYCCKUX
HOPM TIPH MPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAaHUM;

OCO3HAHUE IIEHHOCTU OWOJOTMYECKUX 3HAHUW MJI1 TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 1151 (POPMHUPOBAHUST HAYYHOTO MUPOBO33PEHUS;

IpPUMEHEHUE NMPUOOPETEHHBIX 3HAHUA U YMEHUH B TOBCEAHEBHOM KU3HU IS
OLICHKU IOCIICICTBUNA CBOEH JIESITEIbHOCTU IO OTHOLICHUIO K OKPYKAIOLIEH Ccpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE M COONIOIEHWE Mep MNPOPUIAKTUKH
3a00JI€BaHUM.

B cucreme cpeagnero ooOmiero oOpaszoBaHusi «buomorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISECTCS OO0S3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHON o0nacTu « EcTecTBeHHO-HAyYHBIC TTPEAMETHD.



Jlist u3ydeHus: Ouosioruu Ha 6a30BOM ypOBHE CpeIHEro 00111ero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hemento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COAEPXAHME OBYYEHMUSA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOLIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HaykaMu, Guiaocodueil, STUKON, ICTETUKOU W MPABOM.
Ponb 6uonoruu B GopMupoBaHUN COBPEMEHHOM HAyuYHOUH KapTUHBI Mupa. Cuctema
OMOJOTUYECKHUX HayK.

MeTopl TO3HAHUS KUBOW MpUPO/IbI (HAOIIOACHHE, SKCIEPUMEHT, ONTUCAHUE,
U3MEepeHue, KilacCU(pUKalMs, MOJEIUPOBaHUE, CTarTHCTHYecKas o0padoTka
JAHHBIX).

JdemoHncTpanum:

[Toprpetsr: Y. lapBun, . Mennens, H. K. Konbuos, k. Yorcon u @. Kpux.

Tabnuubl U cxembl: «MeTo/bl TO3HAHUS KUBOU MPUPOJIBI.

JlaboparopHbie 1 IpaKTHYEeCKUe PadOThbI:

[Ipaktuueckass padora Ne 1. «lcmonmb3oBaHHe pa3IUYHBIX METOIOB IPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTeMbI M UX OPraHU3aLHA.

XKuBble cuctemsbl (OMOCHCTEMBI) KaK MPeAMET n3ydeHus: Ouonoruu. Oimuue
YKHUBBIX CUCTEM OT HEOPTraHUYECKOW IPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpPOBHU OpraHu3aIii OMOCUCTEM:

MOJICKYJISIPHBIH, KJIETOYHBIM, TKAHEBBIH, OpPTaHU3MEHHBIM,
HOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoeHOTUYECKHil), OnochepHbIil.
JdemoncTpanum:

Tabmunbl 1 cxeMbl: «OCHOBHBIC TIPU3HAKU KU3HW», « YPOBHH OpraHU3aIldN
YKUBOU TIPUPOIBD».

O6opynoBanue: moaens Monekyisl JJTHK.

Tema 3. XuMH4YeCKHUI COCTAB M CTPOEHHE KJICTKH.

XUMHUYECKUN COCTAB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKpPOSJIEMEHTHI,

MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIC BEILIECTRA.

OyHKIIMA BOABI W MHUHEPAIBHBIX BemIECTB B KieTke. Ilommepkanue
OCMOTHYECKOIo OaJiaHca.

benku. CocraB u crpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEDPBI OEIKOB.
HeszameHnnmbie 1 3aMEHUMBIE AMUHOKHUCIOTEI. AMHUHOKHUCIOTHBIM COCTAaB. YPOBHU
CTPYKTYpbl ~OCIIKOBOM MOJIGKYJbl (IIEpBHYHAS, BTOpPUYHAs, TpPETHYHAS U
YeTBEpTUYHAA CTPYKTypa). XHUMHYECKHE CBOWMCTBa OenkoB. buonoruueckue
(GyHKIMHU OEIKOB.



depMeHThl — Ouonorudeckue Kartanuzatopel. Crpoenuwe (depmenra:
aKTUBHBIA LIEHTp, cyOcTpatHas crnenuduyHocTh. KodepmenTsl. BuTaMuHsbl.
Otnuunst GepMEHTOB OT HEOPTraHUUECKUX KaTalu3aTOPOB.

VYrneBoasl:  MoHOcaxapuabl  (DMOKo3a, pubo3a U JAe30Kcupubo3a),
aucaxapuibel  (caxaposa, JAKTO3a) W IOJHMcaxapuibl (Kpaxmaj, INIHKOTEH,
1esuTo03a). buonornueckue GyHKIMU yTIIEBOIOB.

Jluniu e TPUTIIALICPU/IBI, dbocdonunupl, CTEPOUJIBI.
I'uapodunbHO-THIPpOPOOHBIE CBOMCTBA. buonormvyeckne QyHKIUU JIHUIHIOB.
CpaBHEHHE yIIE€BOIOB, OCTKOB U JIUTIHMIOB KaK HCTOYHUKOB YHEPTHUU.

HyxnennoBeie xucnorsl: JHK wu PHK. Hykineornasr — MoOHOMEpSI
HyKJIenHOBBIX KHUCIIOT. Ctpoenue u ¢ynknuu JJHK. Crpoenue u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u hyHKINH.

[Mutonorus — Hayka o kjetke. Kiierounas Teopus — npumep B3auMOACUCTBUS
uzeil u PakToB B HAYYHOM MO3HAHUU. METOABI N3YUCHUS KIETKU.

Knerka kak menoctHas xuBas cucrema. OOmmMe MTPU3HAKK KIIETOK:
3aMKHyTasi HapykHas MeMmOpaHna, moiekynasl [JJHK kak reneruueckuii ammapar,
cUCTEMa CUHTe3a Oelka.

Tunsl KJIETOK: DJyKapuOTHYECKass W Mpokapuoruyeckas. OcoOeHHOCTH
CTPOCHHMsI TpOKapuoTUueckol kieTku. Kierounas crenka Oakrepuit. CTpoeHwme
AYKapUOTHYECKON KIIeTKM. (OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOM U
rpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIUKC, MX
¢yukuuu. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkiuu. L{uromnazma u e€
opranounbl. OmxHomeMOpanHbie opranouabl kietku: OIIC, ammapar [onbmxw,
au30coMbl. [loayaBTOHOMHBIE OpraHOMABl KIETKH: MHUTOXOHJIPUU, IUIACTHUBIL.
[Ipoucxoxxienre MUTOXOHAPHUN U TulacTuA. Buael miactua. HememOpanHbie
OpraHoOuJbl KJIETKU: pUOOCOMBI, KJIETOUHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMIOB KIETKU. BKitoueHusl.

SAnpo — perynstopHblii neHTp KieTku. CTpoeHue sipa: siiepHas 000JI04Ka,
KapuoIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KJIETKE.

JdemMoncTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxivn, K. M. bap.

Huarpammel:  «PacrmipefeneHue XMUMHUYECKHMX OJIEMEHTOB B HEKUBOU
npupoje», «Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKHUBOUM MIPUPOAECH.

Tabmumer 1 cxemsl: «llepuomnueckas TaOnMHWIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJeKyIbl BoAb», «bruocunTes 0enka», «CTpoeHue MOJIEKyIIbl Oekay,
«Ctpoenne (epmenta», «Hykneunossie kucinotsl. [JHK», «Ctpoenue monekysbl



AT®», «CtpoeHne >yKapuOTHYECKON KIETKW», «CTpOEHHE KUBOTHOM KIETKW,
«CTpoeHne pacTUTENbHOU KIETKW», «CTpPOEHHE NPOKAPHUOTUYECKOW KIIETKWY,
«CTpoeHue sazipa KIeTKN», « YIIIeBOAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE I MPOBEACHHUS
HAOIOACHUHM, W3MEpPEHU, DSKCIEPUMEHTOB, MUKPOIpPENaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYECKUE PAdOTHI:

JlaGoparopnast pabora No 1. «l3ydeHue KaTaIMTUYECKON aKTUBHOCTU
dbepMeHTOB (Ha TpUMEPe aMUJIA3bl WIIH KaTalas3bl).

Jlaboparopuast pabora No 2. «M3ydeHue CTpOeHUS KJIETOK pPaCTCHHIA,
KUBOTHBIX M OaKTepU IMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u Ux
OMHCaHUE.

Tema 4. ’/KuzHeaeATeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi META0OIN3M. ACCUMIIIANINS (TTACTUYCCKUA OOMEH) U
JTUCCUMUJIISIUS (PHEPTeTHUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB W SHEPIMM B TOHMMAHHUU
MeTabou3Ma.

Tumpl oOMeHa BEmIeCTB: aBTOTPOQHBIN U reTepoTpodHbINA. Poibh dhepMeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHoBasg (a3pl QorocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh hoTOCMHTE3a. 3HaUeHUE (HOTOCUHTE3a ISl YKU3HU
Ha 3emuie. Biusinue ycioBuil cpenbl Ha OTOCHUHTE3 M CIIOCOOBI MOBBIIICHUS €r0
MPOYKTUBHOCTHU Y KYJbTYPHBIX PAaCTCHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKTepuH. 3HAUCHUE XEeMOCHHTEe3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTKe. PacuiemieHue BelecTB, BBIICICHUE U
AKKyMYJIMPOBAHHUE SHEPIUU B KJIETKE. DTalbl SHEPreTUYeCKoro oomena. [ mmkomnms.
Bbpoxenue u ero Buabl. KuciaopomHoe okucieHue, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunupoBanue. IHHEKTUBHOCTH YHEPTETUIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHTe3a. [eHermueckas wunHbpopmarus u JIHK.
Peanuzanus renernueckod uHMOpManuu B KieTKe. [eHEeTHYeCKHil KOJ U €ro
cBoiictBa. Tpanckpumnuus — marpuunbsiii cuate3 PHK. Tpancnauus — Ouocunres
Oenka. Otambel TpaHcisiuu. KomaupoBaHue aMHHOKHCIOT. Pombs pubGocom B
OounocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3HU — BUpYychl. MicTopus otkpeitus Bupycos (/1. 1.
NBanoBckuil). OCOOEHHOCTH CTPOCHHMSI M JKU3HEHHOIO IIHMKJIa BHUPYCOB.
bakrepuodarn. bome3snu pacTeHuWil, JKMBOTHBIX H YEJIOBEKA, BHI3HIBACMEBIE
Bupycamu. Bupyc ummynonedunmra uvenoexka (BMY) — BozOynurens CIINda.



OOparHass ~ TpaHCKpUIILIUA, peBepraza W uHTerpaza. lIpodunakruxa
pacnpoCTpaHeHUsI BAPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpauum:

[Toprpetsr: H. K. Konbuos, [. . UBanosckuit, K. A. Tumupsses.

Tabmunbl u cxembl: «Tumbl nutanus», «Metaboausm», «MUTOXOHAPHSY,
«JHepreTudeckuit ooMen», «Ximoporiacty, «Dorocunres», «Crpoenue JJHK»,
«Ctpoenne 1 QyHKIIMOHHpPOBaHUE reHay, «Cunre3 Oenkay, « eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukia Bupyca CIIN/]a,
oakTepuodaray, «Permmukanus [JHK».

OO6opynoBanue: monenu-ammiukanuu «Yasoeane JIHK wm Ttpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mozenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1uki, WM >KU3HEHHBIM LUKN KieTku. Mutepdasza u mMutos.
[Tpomeccrl, mportekatonue B uHTepdasze. Permmkanus — peaknus MaTpUIHOTO
cunte3a JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIM HaO0Op — KapHOTHIIL.
JIMTITOn qHBIN W TAlUIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. XpOMaTu/Ibl.
[{UTONOTMYECKNE OCHOBBI Pa3MHOXKEHUS W  HWHJIUBUIYAJbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenue xnetkn — muto3. Craauu muroza. [Ipoueccsl, mpoucxoasiiyue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOTHMYECKUA CMBICIT MUATO3A.

[Iporpammupyemast rudesnb KJIETKH — arornTo3.

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHHUS: JCJICHUE HAABOE, MOYKOBAHWME OIHO- W MHOTOKJIETOYHBIX,
CIOpo0oOpa3oBaHUE, BETeTaTUBHOE pa3MHOKeHHE. VCKycCTBEHHOE KIOHHMPOBaHUE
OpPraHU3MOB, €TI0 3HAYECHUE JIJIsI CEJICKIUU.

[TooBOE pa3sMHOXKEHHUE, €TI0 OTINYUS OT OECIOJIOTO.

Merio3. Cragun menosa. [Iponeccsl, mpoucxomsimue Ha CTagusxX Menosa.
[ToBenenne xpomocom B wmenosze. Kpoccunroep. buonornueckuit cMmbICI U
3HaYECHHUE MEN03a.

['ametorene3 — mporecc 0Opa30BaHUS IMOJIOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBble >xene3bl: CeMEHHUKH W SsMYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CHepMaro30u[l, SMIIEKIIeTKa) — CIEPMAaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHMsI SHLEKIETOK M CHepMaTo3ouaoB. OII0J0TBOPEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorene3). Drtanbl 3MOPUOHATBHOTO PA3BUTHS y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHne, ractpyisiiusi, opraHorenes. [loctamOpuoHanbHOE pa3BuTHE. Tulbl
MOCTAMOPUOHATILHOTO Pa3BUTHS: TpsIMOE, HempsiMoe (Ju4uHo4YHOe). Brusaue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct m pasBurne pacrennii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTaJUN Pa3BUTHSL.

JdemMoncTpanuu:

Tabmuublt w1 cxembl: «DOpMBI pa3sMHOKEHHS OpPraHU3MOB», «J[BoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkieTku Oakrepuit», «CTpPOEHHE TOJOBBIX KIETOK,
«Ctpoenue xpomocoMbl», «Kierounblii mukiy», «Permmukamus JHK», «Mutos3y,
«Menos», «lIpsamoe u HenpsMoe pa3BUTHEY, «]'aMETOreHe3 y MIICKONUTAIOIIUX U
yesioBekay, « OCHOBHBIC CTAIUM OHTOTEHE3A.

OGopynoBanue: MHKPOCKOTI, MHUKPOIPENApaTh «CnepmaTo30ubl
MJICKOMIUTAIOMIETO», «SMIEKIeTKa MIEKOMUTAMEro», «KapruoknHe3 B KIIETKax
KOpEIIKa JIyKa», MAarHUTHAas MOJENb-alllUINKalus «/leieHne KIeTKu», MOJIEeIb
JIHK, momens Metada3zHOM XpOMOCOMBI.

JlaGopaTopHble H paKTHYECKUE PA0OTHI:

JlaGoparopnas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKAaX KOHYHKA
KOPEIIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparoprnas pabora Ne 4. «l3ydeHue CTpOEHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciiencTBEeHHOCTH M M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mcropus pa3Butusa reHeTuku. Poiib nuronoruu
¥ 3MOpPHOJIOTHH B CTAaHOBICHWU TCHETHKU. BKIIal POCCHICKHUX M 3apyOeKHBIX
y4€HBIX B Pa3BUTHE TEHETHKUW. MeTonbl TeHEeTUKH (THOpUI0IOTUYECKUH,
[IUTOTCHETUYCCKUHM, MOJEKYISIpHO-TeHeTHYeCcKuii). (OCHOBHBIE TE€HETHYECKHE
noHATHs. ['eHeTnYeckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBAHMIA.

3aKOHOMEPHOCTH HACJIEAOBAaHMS NMPU3HAKOB, yCTaHOBJIEHHbIE [. Mennenem.
MoHorubpuHOe CKpEemMBaHUE. 3aKOH eAMHOO00pa3usi THUOPHIOB TEPBOTO
nokosieHus. [IpaBuiio 1OMUHUPOBaHUS. 3aKOH pacUICIUIEHUs IPU3HAKOB. [ nnoresa
YUCTOTHI TaMeT. [1oIHOE M HeMOoIHOE IOMUHUPOBAHMUE.

JlurubpunHoe  CKpellluBaHUE. 3aKOH  HE3aBUCHMOIO  HaCIEJOBaHUS
npu3HakoB.  lluToreHeTuueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyouiee ckpeupanue. Mcnonb30BaHue aHATU3UPYIOIIETO CKPEIIUBaHUS
JUISL OTIpEJIeTICHUsI TEHOTHUIIa 0COOH.

CuemnieHHOe HacaeAoBaHue npu3HakoB. Pabora T. Moprana no cuerieHHOMY
HACJIIOBAaHUIO TeHOB. HapylieHue  cuenieHuss TE€HOB B PE3yJIbTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEACTBEHHOCTH. | eHeTuYeCKue KapThl.



I'enetnka noma. XpoMOCOMHOE OIpeneseHrue Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. [omMorameTHele M TreTeporameTHele opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHBI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBCHHAS.
Ponrp  cpenpl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MO (DUKAITMOHHONW U3MEHYUBOCTU. BapualioHHbIN sl U BapHaIlMOHHAS] KPUBAsl.
Hopma peakuum npusnaka. KonnuecTBEeHHbIE M Kaue€CTBEHHBIE INMPU3HAKH M HX
HOpMa peakiuu. CBoHcTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, WM T€HOTUIIMYECKAs, W3MEHYMBOCTh. KomOuHaThBHas
U3MEHUYMBOCTh. Meio3 U TIOJOBOM TpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTanmoHHasi usMeHYnBOCTh. Kitaccudukanus MmyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ mpUYuHbI MyTaluid. MyTareHHbie (GakTopbl.
3aKOH 'OMOJIOTHYECKHX PAAOB B HACJIEACTBEHHOU n3MeHunBocty H. M. BaBunoga.

BresnepHas HaciIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka demoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl T€HETUKH
YeJIoBeKa: reHealoru4eckuii, OJM3HEOBbIN, IIUTOTeHETHUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUYE CKHM. CoBpemeHnHOE ONpeleTIeHNE TeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[111P-ananu3a. HacnencrBeHHbIe 3a00JIEBaHHMS 4YeEJIOBEKAa: I'CHHBIC OOJIC3HH,
00JIe3HH C HACJEACTBEHHOW MPEIpacroioKEHHOCThI0, XPOMOCOMHBIE OOJIe3HH.
Comarnueckue u reHeparuBHble MyTauud. CTBOJNOBBIE KJIETKH. [IpuHUUIIBI
3I0pPOBOT0O 00pa3a KU3HH, AUATHOCTUKH, TPOPUIAKTUKY U JIEUEHUS] TEHETUYECKUX
Oone3Held. MenUKO-reHeTUYeCKOe KOHCYIBTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOU
TEHETUKHU B MIPEIOTBPALICHUH U JICUCHUH F€HEeTUYECKUX 3a00IeBaHUI YeJIOBEKa.

JdemoHcTpanuu:

[Toprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmumbt w  cxeMbl:  «MOHOTHOpHJIHOEC  CKpCIIMBaHUE MW €r0
LUTOTEHETUYECKAasl OCHOBA», «3aKOH pACLICIUIEHUS M €ro LUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JlurubpupHoe  CKpellMBaHUE,
«llutonornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpellUBaHus»,  «Meilo3y,
«B3auMonenCcTBHE  ANJIENBHBIX T'€HOBY», «lEHeTMYeCcKne KapThl PpPACTEHUH,
KUBOTHBIX M 4YeJOBEKa», «leHeTnka mnosa», «3aKOHOMEPHOCTH HAacJIeOBaHUS,
CUEIUIEHHOrO0 ¢ mnosiom», «KapuoTtumbl dYenoBeka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY»,  «MomudukaumonHas  u3MeHUMBOCTHY»,  «HacnegoBanue
pesyc-pakropa», «'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTbY.

OOopynoBanue: MoOJENU-aNIIMKAIU «MOHOTMOPHUIHOE CKpELIMBaHUEY,
«Henonnoe pgoMunHupoBaHuey, «Jurnbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHKPOCKOI U MHKpompenapar «/lpozoduna» (HopMa, myTtamnuu
(bOpMBI KpBUITLEB U OKPACKU Teja), repoapuil «['opox moceBHON.

JlaGopaTtopHble U NpakTHYeCKUE PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3ynbTaTroB MOHOTHOPHUAHOTO U
JTUTHOPUIHOTO CKPEIMBAaHUS Y APO30(UIBI HA TOTOBBIX MUKPOTIPEapaTaxy.

Jlaboparopnas padota Ne 6. «3ydyenne MoanpuKanMOHHON U3MEHYUBOCTH,
NOCTPOEHNE BAPUALIMOHHOTO PsA/Ia U BAPUALTMOHHON KPUBOW».

Jlaboparopnas padora Ne 7. «AHanu3 myTanuil y Apo30(uiabl Ha TOTOBBIX
MUKPOIIpENaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexnunsi Kak Hayka M NPOLECC. 3apOKJICHHUE CEJIEKUNH U JOMECTUKALUS.
VYyenue H. . BaBunoBa o 1ieHTpax mpoUCXOXACHUS U MHOTOOOPA3us KyJIbTYPHBIX
pactennil. LleHTpbl TPOUCXOXKIEHHS JIOMAIIHUX KUBOTHbIX. CopT, mnopona,
HITaMM.

CoBpeMeHHbIE METOJIbI CeJIEeKIIMU. MaccoBblii M1 UHIWBUIyaIbHBIA OTOOPHI B
CENIEKIIMM pAaCTeHUM M KUBOTHBIX. OlEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuAMHT. Ywucras nuHUSA. CKpenMBaHWE YHUCTHIX JUHUH.
I'ereposuc, wnu rubpunnas cwia. HeponcTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otrnanéunas rubpuausanuss W e€ ycrexu. VICKyCCTBeHHBIM MyTareHes U
NOJIyYEHNE IOJMUIUIONJIOB. JIOCTMKEHUS CENEKIMM PACTEHHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHoorusi Kak oOTpacib MPOU3BOJACTBA. [ €HHAs WHXKEHEpHUs. ITarbl
co3nanusi pexomOuHantHOM JIHK wu Tpancrennnix opranusmoB. Kierounas
uHxeHepusa. Kiiertounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KioHnpoBanne BBICOKOIIPOMYKTHBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPTraHU3MOB.

Dkojoruyeckue U dtuueckue  npoomembl. MO  —  reHeTuyecku
MOJIU(DUIIPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toprpersr: H. UW. Basunos, 1. B. Muuypun, I. /1. Kapneuenko, M. .
HBaHoOB.

Tabmuubl m cxembl: Kapra «LIeHTpBI HPOUCXOXKICHHS W MHOT000pa3us
KYJIBTYPHBIX pacTeHui», «Ilopoasl TOMaIIHUX >KMBOTHBIX», «COpTa KyJIbTYypHBIX
pacrenunity, «OTnanéHnas rudbpuauzamnus», «Pabotel akagemuka M. ©. BaHoBay,
«llonummonausi», «OOBEKTbl OuOTEeXxHONOTHNY, «KieTouHble KyIbTypbl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOM).

OO06opynoBaHue: MYJSDKH IJIOI0B M KOPHEIIONOB JUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuit, repdapuii «CeabCKOX03IMCTBEHHBIC PACTEHUS.



JlabopaTopHble 1 MpakTHYeCKHUE PAdOThI:

Okckypeuss «OCHOBHBIE METOAbl U JIOCTHXKEHHUSI CEJNEeKUMU DPACTeHHH U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIPHBIA ~ y9aCTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIONOHHAA OMOJIOTHA.

[IpeanoChUIKM BO3HUKHOBEHUS OSBOJIOLMOHHOM TEOPHUH. OBOJIOLMOHHAS
Teopus U €€ MecTo B Omonoruu. BiusiHUE 3BOMIOLMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U IPYTHX HayK.

CeuzerensctBa 3BoMONUHU. [laleoHTONOrMYECKHE: TOCIIEA0BATEIBHOCTD
HOSBJICHUS BHUJIOB B MAJCOHTOJIOTMYECKOW JIETONUCH, MEPEXOAHBIE (POPMBI.
buoreorpadguyeckue: cxoacTBo u paznuune ¢payH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA W pPa3iavuus 3MOPHOHOB pPAa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, aHAJIOTHYHbIE,
PYIAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHUE: CXOACTBO
MEXaHM3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTeH Yy BCeX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
JapBUHM3MA. JIBWXKyIIME CHJIBI 3BOJOLMU BUAOB 1o /[lapBuHy (M30BITOYHOE
Pa3MHOXKEHHME IIPU OTPAaHUYEHHOCTH PECYPCOB, HEOINPEACIEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) 1 €€ 0CHOBHBIE TTOJIOKEHUS.

MukposBosnorus. [lomynanms kak equHUuIAa BUAA U 3BOJIIOLNH.

JBuxymue cuiibl ((pakTopbl) IBOIIOLUU BUIOB B Ipupoae. MyTalMOHHBIN
npouecc M KOMOMHATHBHAS M3MEHYMBOCTb. [lOmynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M3omsuus 1 Murpanus.

EcrectBennbiii orO0op — Hampasisitomuil  ¢dakrtop 3Boionuu. DPopmbl
€CTECTBEHHOTO 0TOODA.

[IprcnocobaeHHOCTh OpPraHU3MOB KaK pe3yasrar 3Boironuu. llpumepst
MPUCIIOCOOJICHHU M Y OpraHu3MOB. ApoMop(03bl U U0 AN TAIUH.

Bun wu BumooOpazoBanume. Kpurepum Buga. OcHoBHBIE  (HOPMBI
BUI000pa3oBaHus: TreorpapuiecKkoe, 3KOIOTHIECKOe.

MaxkposBomoonust.  Dopmbl  3BoMOLMU:  (UIETUYECKasA, JAUBEpPreHTHas,
KOHBEpIeHTHas, napauienbHas. HeoOparuMocTh 3BONIOIMH.

[TpoucxoxneHne OT HeclneuuaTM3UpOBaHHbIX MNpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAsA pagualus.

JdemoHcTpanum:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkens, @. Mromiep, A. H. Cesep1ios.
Tabnuubl U cxembl: «Pa3BuTHE OPraHMYECKOTO MUpPa Ha 3eMiiey, «3apoabIn

MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukcy, «Dopmbel  00oppOBI  3a
cymectBoBanue», «EctecTBeHHBIM 0TOOP», «MHOTOOOpa3ue COPTOB PACTCHUIDY,
«MHoroobpazue  mopox  KUBOTHbIX»,  «[lomymsmuuy,  «MyrtamonHas

U3MEHUYUBOCTE», «Apomopdo3by, «Manoamanrtanuuy, «OO0mias aereHepanus»,
«JIBmkymue cuibl 3BomonuMn», «Kapra-cxema Mapmipyrta mnyrtemectBus Y.
Hapsunay, «bopbba 3a cymecTtBoBaHue», «lIprcmoOCcOOIEHHOCTh OPTraHW3MOBY,
«T'eorpaduueckoe Bu1000pa3zoBaHue», « IKOIOTHYECKOE BU00OPa30BaHUE.

OO0opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
HAaOOp IUIOAOB U CeMsiH, KoJulekuusi «[Ipumepsl 3alUTHBIX MPUCHOCOONEHHUM Y
KUBOTHBIX», MOAeNb «OCHOBHBIE HAIPABICHUS BOJIIOIUNY», OOBEMHAS MOJEIb
«CTpoeHure roroBHOrO MO3ra o3BOHOYHBIX.

buoreorpadguueckas kapra wMupa, Komiekius «@DopMbl COXPAHHOCTH
VCKONIAEMbIX JKMBOTHBIX M pacTeHuid», Monenb ammimkanusa «llepekpéct
XpPOMOCOMY», BIIaKHbIE IIpenaparsl «Pa3BuTre HACEKOMOroy», «Pa3BUTHE JIATYIIKNY,
MuKponpenapar «Jlpo3odpunay (Hopma, MyTaruu (GOpPMBI KPBUIBEB U OKPACKH
Tena).

JlaGopaTtopHble H NpaKkTHYECKUE PA0OTHI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BHUIO0B MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

Jlaboparopras pabora Ne 2. «Onmcanue MpUCTIOCOOTIEHHOCTH OpraHu3Ma |
€€ OTHOCHUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TPEACTABICHUS O 3apOXKICHUU KWU3HU. HayuyHble THUIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: aOMOreHe3 M NaHClepMus. XHUMHYecKas
IBOMONMS. AOWMOTEHHBI CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYCCKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUUECKOW 3BOMOLMKY. HayanbHble Tanbl
ounonornueckort »Bomonuu. I'unoreza PHK-mupa. dopmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHME TMPOTOKIECTKU. [lepBble KIETKM W WX HBOJIOLMSL.
@OopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emuie 1o ’pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3orickass dpbl. Ilameosolickas 3pa W €€ TEpUONbl: KEMOPHUICKHIA,
OPJIOBUKCKUM, CUITYPUMCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIM, IIEPMCKUM.

Me3030iicKast 3pa U €€ MepUobl: TPUACOBBIN, IOPCKU, METOBOM.

KaiiHo3oiickass 3pa u €€ mepuoApl: NAJCOrC€HOBBIM, HEOICHOBBIN,
AHTPOIIOTEHOBBIM.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYEeCKUX MpoueccoB. OCHOBHBIE 3TaIlb
ABOJIIOIIMM PACTUTEIBHOTO W KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [losiBIeHUE, pacIBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKkoro Mupa Kak OTpakeHue HBOMOLUH. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIbl OPTAaHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BuTue mnpeacraBiieHHil O
IPOUCXOXKJICHUHU 4YesoBeka. Meronbl u3yueHus aHtponoreHe3a. CxoactBa u
pa3nuyms 4e0BeKa U KUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHHE YET0BEKa.

HBwxkymme — cunbl  (dakTtopel) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBI 0TOOp. OOIIecTBEHHBII 00pa3 KHU3HH,
W3TOTOBJICHUE OPYAUN TPYAA, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaJMU M BETBU BOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKHU, YeloBeK
ymenslii, YenoBek mnpsamoxopsmui, YemoBek HeaHaepranbckud, UYenosek
pasymHbIid. Haxomku uCKOmMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHMsI, OOJIACTh
pacnpocTpaHeHusi, 00bEM rOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE  OOJNBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (PKBaropuajibHas),  MOHTOJIOWHAS
(a3marcko-aMepukaHckas).  UepTbl ~ OPHUCHOCOOJIEHHOCTH  MpPEACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHUS. EIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpers: @. Pean, JI. Ilacrep, A. WM. Onapun, C. Mumiep, I. Opu, Y.
JlapBuH.

Tabmuupl U cxembl: «Bo3HukHoBenne CoOJHEUHON cucTeMbl», «Pa3BuTHe
opraHuueckoro wmupa», «PacrturenbHas KineTka», <«OKUBOTHas  KIETKa»,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CUCTEMA OPraHUYECKOr0 MHpay,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOEHUS YEJOBEKAa W YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa  MaJCOHTOJNOTUYECKUX  HAxXOIOK  IPEJIKOB
COBPEMEHHOIO 4YeJIOBEKa», «JlpeBHeimme mronu», «/peBHue monu», «llepsbie
COBPEMEHHBIE JIIOAN», «YeIoBeuecKrue pacbn.

OGopynoBanue: mymsoku - «IIpoucxoxaenue — yenmoBekay  (OrOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHAEpPTaldblla, KPOMAaHbOHLA), CIEHOKH WU
U300paKEHUsT KaMEHHBIX OpYIMd TEPBOOBITHOTO YeIOBeKa (KaMHH-YOMIEPHI,
pyOmmna, ckpebna), TeoxXpoHOJOrHYecKass Tabnuna, Kosuiekiusi «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUID.

JlaGopaTtopHble U NpaKkTHYeCKUe PadOThI:

[Ipaktrueckas padora Ne 1. «/3yueHue HCKONMAEMBbIX OCTAaTKOB PACTEHHUN H
YKUBOTHBIX B KOJIJIEKITUSX).



OKckypcusi  «OBOJIOIMS ~ OpPraHMYecKoro  Mupa Ha  3emiie» (B
€CTECTBEHHO-HAYYHBIN WM KpaeBeaueCKUl My3ei).

Tema 3. Opranusmsl U OKpY:KawInas cpeaa.

DKOJIOTHs KaK Hayka. 3alaqdl M pas3ziesibl SKOJOTruu. MeTobl S3KOJIOTHYECKUX
UCCJIEI0BAaHUI. DKOJIOTMYE€CKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOWTaHUS OPTaHM3MOB: BOJHAsl, HA3€MHO-BO3JYIIIHAs, IMOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Oxonoruueckue (akropsl. Knaccupukamuss 5>KONOrM4ecKUx (PaKTOpOB:
abuoTnueckre, OHMOTUYECKME U AaHTPONOreHHbIE. J[eHCTBHME SKOJOTHYECKUX
(haKkTOpOB Ha OPTraHU3MBI.

AbuoTtudeckue (HaKTOpbl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust  OpraHU3MoOB K  JIEUCTBHIO  aOMOTHYECKHX  (PaKTOpOB.
buonmornueckue puTmsl.

buotnyeckue pakropsl. Buapsl O6MoTHYECKIX B3aUMOICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, cuMOU03 u ero ¢opmbl. [lapazutusMm, koomepanusi, MyTyaau3Mm,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIM3M, HEUTPATIU3M.
3HayeHue OWOTHMYECKUX B3aUMOACHCTBUN MJisi CYyIIECTBOBaHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKNE  XapaKTEPUCTUKK momysauud. OCHOBHBIE IOKa3aTeNH
NONYJSIUUHA: YHCIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[uHaMyka YucaeHHOCTH MOMYJISUUU U €€ perysiusl.

JdemoHcTpauum:

[Toptpetsi: A. I'ym6onsar, K. @. Pynbe, O. ['ekkens.

Tabnumpr u cxembl: kapta «lIpuponnsie 30HbI 3emum», «Cpeapl oOUTaHUS
opranusmMoBy», «®otonepuoansm», «llomymsuu», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTH NMONYJISUUU UHPY30pun-TyPenbkny, «Iluiespie nenm.

JlaGopaTtopHble U pakTHYeCKUe PadoOThI:

Jlaboparopnas padora Ne 3. «Mopdonoruyeckne 0cCoOOEHHOCTH pacTEHUN W3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa».

[TpakTrueckast padora Ne 2. «[loacuér maOTHOCTH MOMYNSIIMNA Pa3HBIX BUAOB
pacTEeHUI».

Tema 4. Coo01mecTBa M IKOJOTHYECKHE CHCTEMBI.

Coo0miectBo opranu3MoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BHUIOBas,
NpOCTpaHCTBEHHAsi, Tpoduueckas (mumeBas). Buasl-momunantel. CBsi3M B
OHoLEHO3E.

Okonorudeckue cucreMbl (dKocuctembl). I[lonstue 00 »skocucteme u
ouoreorieHoze. DOyHKIHMOHAJIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOAYLIEHTHI,



KOHCYMEHTBI, pelylueHThl. KpyroBopor BEIIECTB U MTOTOK 3HEPIUU B 3KOCUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU SKOCUCTEMBI. [lulieBble Lenu U CETH.
OcCHOBHBIE MOKa3aTeId SKOCUCTEMBI: OMOMacca, MNPOAYKLHS. OKOJIOTMYECKUE
OUPaMUIBL:  TPOAYKIHH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CaMOperysiuus, pazsurue. Cykueccus.

[IpuponHbIle 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTIO Jieca.

AHTpPONIOTEHHBIE ~ 3KOCUCTEMBI.  ATPO3IKOCUCTEMBI.  YpPOO3KOCHUCTEMBI.
bronornyeckoe v X035MCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3nooOpasue kak (akrop ycroitunBoctu sKocucteM. CoxpaHeHHE
OMOJIOrHYEeCKOro pa3HO0Opasus Ha 3emIie.

VYuenue B. W. Bepnaackoro o 6umocdepe. I'panuiibl, coctaB U CTPYKTypa
ouocdeprl. Kupoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OMOC(hepbl Kak
100anbHON 3KOCUCTeMBbl. JlMHAMuUeckoe paBHOBecHe U oOOpaTHas CBSI3b B
onocdepe.

KpyroBopoTsl BeliecTB 1 OMOreOXMMHUYECKUE LUKIIbI AIEMEHTOB (yIiieposa,
azoTa). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuecTBo B Onochepe 3emn. AHTpONOTeHHBIC U3MEHEHUs B Onocdepe.
[mobGanpHbIe SKOIOTHUECKHE TPOOIEMBI.

CocyiiecTBoBaHuE MIPUPOJIBI " YEJI0BEYECTBA. Coxpanenue
Oounopa3zHooOpasusi Kak OCHOBa yCTOMYMBOCTU Ouocdepbl. OCHOBA pallMOHATILHOTO
YyOpPABICHUS MPUPOJHBIMU pPECypcaMH M HMX HCHOJb30BaHME. JlocTuxkeHus
OHMOJIOTMU U OXpaHa MPUPOABIL.

JdemMoncTpanuu:

IToprpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnanackuii.

Tabmunbl 1 cxembl: «llumessie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmectBa», «llenu nuTanus», «IKOJIOrMYECKass MUPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKocUcTeMa
XBOMHOro seca», «buoneHo3 Bomoémay, «ArpoueHo3», «lIpumepnsie
AHTPONIOTCHHbIE  BO3ACHCTBHS HAa MNpUpPONY», «BaxkHelmme HMCTOYHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BOa», «[louBa — BakHeillas cocTaBisronias
ouochepnr», «Dakropsl aerpaganuu nous», «[lapaukoBelil 3¢ dex», «DakTopsl
PaaMOaKTUBHOTO 3arps3HeHuss Oumocdepws», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue ku3HHM B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps,
«Kpyrosopor yriepona B 6uocdepe», «KpyroBopot a3zora B IpUpoOae».

O6opynoBanue: Mojenb-anmiaukanus «TunuyHble OUMOIEHO3bDY, TepOapuii
«PacrturenbHble cOO0IIECTBaY, KoJUleKINKN «buoneHo3y», «Bpenurenu BaxHeHIux
CEeJIBCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIMU PACTCHUM U )KUBOTHBIX,
NpPUHAJIEKAIIME K PAa3HbIM SKOJIOTMYECKUMM TrpynmnaM oaHoro Buaa, KpacHas



kuura Poccuiickoit denepanuu, n300pakeHHUs] OXpaHAEMbIX BUIOB PACTCHHUHN U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHMA  ITIPOTPAMMBI 110
bBMOJIOTMM1 HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cornacho ®I'OC COO, ycranaBiauBaroTCi TpeOOBaHUS K pe3yabTaram
OCBOCHMS  OOydYalOIIUMHCST TpOorpaMM  CpEeIHero olmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JMYHOCTHBIX PE3YJIBTATOB OCBOECHHUS IpeaMeTra «buoyiorus»
BBIJICIICHBI CIICAYIONINE COCTABIISIIONINEG: OCO3HAHWE OOYyJarolIUMHUCS POCCUUCKON
rpaxJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpPENEICHUI0, HaJlu4Yhue MOTHUBAallMM K  OOy4YeHHUIO  OHOJIOTHH,
LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIIUA PAa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsl PyKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTH IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIMMHU CHCTEME
OMONIOTHYECKOTO  00pa30BaHUs, HAJIUYUE HSKOJOTMUECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1SN U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yNnbTaThl OCBOCHUS INpeamMera «buosorus» JOCTUTarTCs B
CIMHCTBE YYEOHOM ¢ BOCIHUTATEIBbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMA  POCCHUMCKMMHU  COLIMOKYJBTYPHBIMH, HCTOPUYECKHUMHU U
JyXOBHO-HPaBCTBEHHBIMU TICHHOCTSIMH, TPUHATHIMH B OOIECTBE MpaBWIAMU W
HOpMAaMH  TIOBEJACHHS M  CIIOCOOCTBYIOT  mpolieccaM  CaMOIIO3HAaHMS,
CaMOBOCIIMTAHUSI M CaMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH,
MaTpUOTH3MA, YBAXKEHHUS K 3aKOHY M IPABOIMOPSAKY, YETIOBEKY TPy/la U CTapLIEMy
MOKOJICHUIO, B3aUMHOTO YBaXKEHHS, OCpPEKHOrO OTHONICHUS K KYJIbTYpPHOMY
HACJIEIUI0 W TPAJULUSAM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickorn ®enepanuu,
IIPUPOJIC ¥ OKPYKAIOIIEH Cpeie.

JIugyHOCTHBIE pe3yabTaThl OCBOEHUsI ydeOHoro mpenmera «buomorus»
JIOJKHBI OTpa)KaTh TOTOBHOCTh M CIIOCOOHOCTh 00yYarOIIUXCsl PyKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TIO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIECTBa, pacUIMpeHHe >KU3HEHHOTO
ONBITA W ONBITA JEIATEILHOCTH B MPOIIECCE Peaan3alii OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEIIBHOM JIEATSILHOCTH, B TOM UYHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH I'PAKTAHCKOM MO3UITUN O0YYAFOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHE
3aKOHA W MPABOMNOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESITEIbHOCTH IIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3a]1a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEeNsATh COOCTBEHHYIO IMIO3UIIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOUX JCHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICICTBHUS JIIOIEH C Pa3HBIMU YOCKIACHUSAMU, KyJIbTYPHBIMU [IEHHOCTSAMH U
COLMAJIBHBIM TOJI0KEHUEM,;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOLECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, IIO3HABATEIbHBIX M MCCJEAOBATEIbCKUX 3a/1ad, YBaXKUTEIbHOIO
OTHOILICGHHS K MHEHUIO OMNMOHEHTOB TMpPU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONIePIKAHMUS;

TOTOBHOCTB K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCUICKOM TpaXKTIaHCKON MIEHTUYHOCTH, MATPUOTU3MA,
YBAKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoguHou, ropaoctu
3a CBOM Kpail, cBOIO PoIWHY, CBOM S3bIK M KYyJIBTYPY, NPOLIJIOE U HACTOSLIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACJIEAUIO U NMaMSTHUKAM MPUPOIBI,
IoCTHXEeHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYAE;

CIIOCOOHOCTh OIIGHWBATh BKJIAJT POCCHUMCKUX YYEHBIX B CTAHOBICHHUE U
pa3BUTHE OHWOJOTWU, TOHWMAHUSA 3HAYCHHs] OMOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yoexxJI€HHOCTh, TOTOBHOCTh K CIyXEHHIO U 3amnurte OredecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHE JTYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPO/a;

c(hOopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TPUHATUS 1EHHOCTEW CEMEHHOW KHU3HU B COOTBETCTBUU C
TpaIuLusMu Haponos Poccuu;

4) 3cTeTH4€eCKOr0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHpY, BKJIIOYAs JCTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUI;



MOHMMaHUE SMOLMOHAIILHOTO BO3IEHCTBHSI )KUBOI MPUPOABI U €€ HIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE
NPOSIBIISITh KAY€CTBA TBOPUYECKOU JTHUYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (POPMHMPOBAHMSA KYJIbLTYPbl 310POBbS U
IMOLHOHAJBHOIO 0JIarONMOJIy4nsi:

NOHMMaHUE U peaju3alus 3J0pOBOro M Oe3omacHoro obpasa >XKHU3HU
(3m10poBO€  TUTaHWE, COONIIOJIEHUE TUTHEHUYECKUX TMpaBWI U HOPM,
cOalaHCUPOBAaHHBI PEXHUM 3aHATHH U OTABIXA, peryisapHas Quaudeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U IMICUXUYECKOMY 3/I0POBBIO;

[NOHMMaHUE LEHHOCTH NPaBWJI HHIUBUAYAJbHOIO M  KOJJIEKTUBHOIO
0€30MacHOTO MOBEICHUS B CUTYAIIHIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJEICTBUN W HETMPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIs1, HAPKOTHUKOB, KYpPEHHS);

6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYAOIIO0UE;

TOTOBHOCTh K AKTHBHOHW JEATETbHOCTH TEXHOJOTHYECKOWM W COLMaIbHOU
HANpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIIHHO
BBITOJIHATD TAKYIO JACSITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM NpodecCHOHAIBHON IesSTENIbHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U peain30BbIBATH
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHWIO M CaMOOOpa30BaHHUIO Ha
MPOTSKECHUM BCEW KU3HU;

7) 3K0JIOTH4€CKOT0 BOCIIMTAHMS

HKOJIOTUYECKH 1€JecO00pa3Hoe OTHOLIEHHWE K MPHUPOAE KAK HCTOUYHHKY
YKU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBAaHHUS;

NOBBIIIICHUE YPOBHS OKOJOTMYECKON KyIbTYphl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB W OLEHKH MX BO3MOXHBIX MOCIEACTBUN IS
OKpY’Karollel cpeabl;

OCO3HaHUE MIOOAIBHOIO XapakTepa IKOJIOTMYECKHX MpoOieM M MyTed HuX
perieHus;

CIIOCOOHOCTh HMCIONB30BaTh MPUOOpETaeMble TMPU HM3YYCHUH OWOJIOTHH
3HaHWA M YMEHHS TMpU pEIIeHUH NpobJaeM, CBA3aHHBIX C pPalMOHAIbHBIM
IPUPOJIOTIONIb30BaHNEeM  (COONIOZICHHEe  TpaBUJ  TOBEICHUS B IPHUPOJE,
HaNpaBJICHHBIX HAa COXpPaHEHHE pPAaBHOBECHsS B HKOCHCTEMaxX, OXpaHy BHJIOB,
3KOCUCTEM, OUochephl);



AKTUBHOE HENPUATHE JACUCTBUN, MNPUHOCAIIMX BpEd  OKPYXKaKOLIEH
IPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATh HEOJArONMpPUSTHBIE HKOJOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATH UX;

HaJM4Yue Pa3BUTOTO SKOJIOTUYECKOIO MBIIIICHUS, SKOJIOTUYECKOU KYIbTYPHI,
OmbITa NEeATENbHOCTH AKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMHU B TMO3HABaTE€IbHOW, KOMMYHHUKATHBHOW W COIMAIBHON
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B MIPAKTUUYECKOU ACATEILHOCTH HKOJIOTMYECKOM
HaIpaBJIECHHOCTH;

8) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOIO Ha JIUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIBTypbl KakK CpEJCTBa
B3aUMOJICIICTBUS MEXAY JIIOJbMHU U MO3HAHUS MUPA;

NOHUMaHUEe crhenupuKkyn OUOJOTUM Kak HayKh, OCO3HaHHS €€ poilud B
GbopMUpPOBaHUU PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBiIeHUus 00 OKpYXKarolleM MHUpPE KaK O €IMHCTBE MPHUPObI, YelloBEeKa U
o0l11ecTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHuH MpoliaemM
COXpaHEHHUs IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IMBUIM3AINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE MEPCIIEKTUBHBIX
OMOTEXHOJOIUH, CHOCOOHBIX pElIaTh  PECypCHble  MpoOJeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEeH BHIXOJA U3 MIOOAIBHBIX DKOJIOTHYECKUX MPOOIeM H
obOecrieueHusi  mepexoga K  YCTOMYMBOMY  pa3BUTHIO,  palldOHAIHLHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB M (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OUOJOTUYECKUX 3HAHUW B LEIAX
MOBBIINICHUS OOMIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJILHONW TPAaMOTHOCTH OOydYarommxcsi, (GopMupyeMoi
IpU U3y4YeHUU OMOJIOTUH;

MOHUMAHHE CYIIHOCTA METOJOB MO3HAHUS, WUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJyYaeMble 3HAHUS Ui aHalu3a H
O0OBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa W MPOUCXOMSAININX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DAKTOB U
UMEIOITUXCSI TAHHBIX C 1EJBI0 TOYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENIBHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus mpoodJieM B pealbHbIX )KU3HEHHBIX CUTYAIUSIX;

OCO3HAHWE I[IEHHOCTH HAy4YHOH NESITENIbHOCTH, TOTOBHOCTh OCYILECTBISATH
POEKTHYIO M UCCIIEA0BATEIBCKYIO AEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU MO OHWOIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3VYJ/IBTATBI

MeTtanpenMeTHbIE pe3ybTaThl OCBOCHMS y4eOHOro mpeamera «buomorus
BKJIFOYAIOT: 3HAYUMbIEe IS  (OPMHPOBAHHMS MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXIIPEAMETHBIE) OOICHAyYHBIC TOHATHS, OTPaXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHeuuPuKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHHUE, IIPOIIECC,
CHUCTEeMa, HAy4YHBIM (DaKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucciaefoBaHue,  HaOMIOJACHUE,  WM3MEpPEHHe,  OKCIEPUMEHT MW JIPYTHX),
YHUBEpCAJIbHBIC YyueOHble JeHCTBUS (IMO3HABaTeIbHbIE, KOMMYHUKATHBHEIE,

PErYIATUBHBIE), oOecreynBarolme (dbopMupoBaHue (GYHKIMOHAIBHOM
IPaMOTHOCTH U  COIMAJIBbHOM KOMIIETEHIIMH OOy4arouuxcsi, CIOCOOHOCTh
00yyYaronuxcs UCII0JIb30BATh OCBOECHHBIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUS M  YHUBEpCaJbHble y4yeOHbIE JCUCTBUS B
[I03HABATEJIbHON U COLMAJIbHOM IPAKTHUKE.

MeTtanpeMeTHbIE PE3yJAbTaTbl OCBOEHUS NPOrPaMMbl CPEAHET0 OOIIEro
00pa30BaHUs JOJHKHBI OTPaXKaTh:

Ogaanenne YHHBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrMYeCKHeE eHCTBHS:

caMOCTOSITENIbHO  (popMynupoBaTh M aKTyaJlH3upoBaThb  MpoOiIeMmy,
paccMarpuBarb €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHMM 3HAHUM TMPUEMBI JIOTMUECKOTO MBILIJIEHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Kiaccu(pUKaIuu, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJOrMYEeCKUX MOHATHI (BBIACNATh UX XapaKTEpHbIE NPU3HAKH, YCTAaHABIUBATh
CBSI3M C IPYTUMU NOHATHSAMU);

ONpENENATh eI JEATEIbHOCTH, 3a/JaBas IapamMeTpbl U KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YNbTATHI ACATEIBHOCTH C MIOCTABIECHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObsICHEHUSI (DAKTOB M SIBJICHUI
YKUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYX ICHUS (MHIYKTUBHBIE, JEIyKTHBHBIE, IIO
AHAJIOTUM), BBIBISTH 3aKOHOMEPHOCTHM U IPOTHBOPEYHST B PaccMaTpUBAEMbIX
SIBJICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpeacta IS IIPEACTABIIECHUS
CYLIECTBEHHBIX CBS3€il M OTHOLIEHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBIABIEHHBIX B Pa3JIMYHBIX
WH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pEUIEHUs NPOoOJIeMbl ¢ YYETOM aHaln3a UMEIOLIUXCS
MaTepUaJIbHbIX U HEMaTEPHAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JAESATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB
EJISIM, OLIEHUBATh PUCKU MOCIIEACTBUI I€ITEIbHOCTH;

KOOPAMHUPOBATH U BBHIMOIHATH pa0OTY B YCIOBUSIX PEaibHOTO, BUPTYAIbLHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBILUICHHUE IPU PEILICHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBble HCCIea0BaTeIbCKUE TeHCTBUSI:

BJIa/IETh HABBIKAMU y4€OHO-UCCIEA0BATEIBCKOM U MPOEKTHOMN JIeATEILHOCTH,
HaBbIKAMU  pas3penieHus 1npolsieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSATEIbHOMY MTOMCKY METOJIOB PEILIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB MO3HAHUS;

UCIIOJIb30BATh Pa3jJW4HbIE BHJbBI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpHpeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTYallUAX, B TOM YHUCJIE MIPU CO3IaHUH YUEOHBIX M COLMATIBHBIX TPOEKTOB;

(dbopMupoOBaTh HAYYHBIN THIT MBIIUICHHS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSITUSMH U METOJIAMH;

CTaBUTb M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayd B 00pa30BATEILHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3a/ady,
BBIJIBUT'aTh THUIIOTE3y €€ pEIIEHUs, HAaxXOAMTh apryMEHThl I JOKa3aTesbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MTapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBAaTh TMOJIYYEHHBIE B XOJE€ PEHICHUS 3aJa4d  Pe3ysIbTarhbl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATh II€JICHANPABICHHBIA IOUCK IEpeHOca CPEACTB U CHOCOOOB
NENCTBUA B PO ECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M MPAKTUYECKYIO 00IacTH
KU3ZHEJIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IIPEIMETHBIX 00JIacTEel;

BBIJIBUTATh HOBBIC WJICU, MpeEJiaraTb OPUTHHAIBHBIE TOJXONbI U PEIICHHUS,
CTaBUTb MPOOIEMBI U 3a/1a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uH(popManHei:

OpPUEHTHPOBATHCA B PA3IUYHBIX UCTOUYHUKAX HH(OpMAIUU (TEKCTE yueOHOrO
nocoOusl, HAyYHO-TIOMYJIAPHOW JIUTEpaType, OHOJOrMYECKHX CJIOBapsAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upoBaTh



UHGOPMAIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTb;

dbopMynHpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI MPU TOUCKE H
otOope Omonornveckoi WHPOPMAIUNA, HEOOXOAMMOW TSI BBHITTOJIHCHUS YICOHBIX
3ajau;

npuoOpeTarh OMBIT KCIOJIb30BaHUA HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaNbHYIO  (OpMy  IpencTaBICHHS
ouonorudyeckoil nHPopmaruu (cxembl, rpaduKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KauyeCcTBE CpPEACTBA Ipu paboTe cC
Ouonormyeckol MHGMOpPMALMEl: NPUMEHATh XUMHUYECKHE, (PUBHUECKUE H
MaTeMaTH4ecKhue 3HaKh W CHUMBOJIBI, (HOpMyJbl, abOpeBUATypy, HOMEHKIATYpY,
UCTOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CPEICTBA
HAVISIAHOCTH;

BIaJIeTh  HABBIKAMU  pAclO3HAaBaHWsA W 3alUTHl  HWH(pOpMaIUH,
MH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OsJaieHUue YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMHA BO BCeX c(hepax »KU3HU, aKTUBHO y4acCTBOBATh
B JIMAJiOre€ WIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOill TeMbl (YMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHUS OTHOCUTEJIBHO BBIMOJIHEHUS IpenaraeMoi
3aJlaud, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTH MO3UIUHN JPYTHMX YYaCTHHKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpEICTBa OOUICHUS, I[OHUMAaTh 3HAYEHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(MIMKTHI M BECTH NEPETOBOPHL;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJACHUCTBUS, MOHUMATh
HaAMEpEeHUs JPYTUX JIOACH, IPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOH opMe (HOopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMaTh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl IPU pelIeHUHU OMOJIOTMYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUs TPYNIOBBIX (JOPM B3aUMOJEHUCTBUS MIPU PEIICHUU YUEeOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € yu&€ToM OOLIMX
MHTEPECOB M BO3MOXXHOCTEHN Ka)I0r0 WiIeHa KOJIJIEKTUBA;



IPUHUMATh L€ COBMECTHOM  JESTEIbHOCTH, OpPraHW30BBIBaTh W
KOOPAUHUPOBATh NEHUCTBUS MO €€ NOCTHKCHHUIO: COCTAaBIIATH IUIaH JEHCTBUM,
pacupenensTh pojid C YYETOM MHEHUW YYaCTHHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJAa M KAXkJIOTO yUYaCTHUKA KOMaH/Ibl B 00NN
pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKThI, OLIEHWUBATh WJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSBISTH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH JEHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUSA JJISI BBIABICHUS MPOOJIIEeM U HX
pEIIeHus B )KU3HECHHBIX U YI€OHBIX CUTYyaIlUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOUX JCHCTBHUSIX U IMOCTYIKAX IO OTHOLICHWIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAKOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEIbHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEHICHHS NpoOJeMbl C  Y4EToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEU U MPETIOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacHIMPATh paMKH Y4EOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieJiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W TPOSBICHUIO MIUPOKON SPYIHWINHA B
pa3HbIX 007acTSIX 3HAHWUW, IOCTOSHHO TMOBBIMIATH CBOM 00pa30BaTEIbHBIN U
KYJIETYPHBI YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIaJIeTh  HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaK  OCO3HAHUsA
COBEPIIIAEMBIX JICCTBUM W MBICIUTEIbHBIX MPOILIECCOB, MX PE3YJIbTAaTOB U
OCHOBaHMI, MCMNOIb30BaTh NPUEMBI PEIEKCUM Ui OLICHKM CUTYyallluH, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OIIEHHWBATh PHUCKH U CBOEBPEMEHHO IPUHHMATh PEHIEHUS MO HX
CHUKEHHUIO;



IIPUHUMATh MOTUBBI W apryMEHTbl JAPYIMX IPHU AaHaAJIU3€ pe3y/IbTaroB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

OpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTUBBI W apryMEHTBhl JAPYIMX IPHU AaHAJIU3€ pe3yIbTaroB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C TIO3UIUU APYTOTO YEJIOBEKA.

HPEJMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pesynbTarel ocBoeHus mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue st yaeoHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHHUS U CIOCOObI ACHCTBUM MO OCBOCHUIO, MHTEPHPETALNHA U
npeoOpa30BaHUIO0 3HAHMM, BUJIbI JIE€ATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUYE€OHBIX CUTyallUsX, a TAKKE B peabHBIX
KU3HEHHBIX CUTYallMsIX, CBS3aHHBIX ¢ Owuonorued. B mporpamme mpenMeTHbie
pe3yabTaThl MPEICTABIEHBI 10 TOaM 00yYeHUSI.

[IpenmeTHbIE pe3ynbTaTbl OCBOCHUS yueOHoro mpenmera «buonorus» ¢ 10
Kaacce TOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJH OMOJIOrMH B CUCTEME HAayYHOIrO
3HaHUsA €CTECTBEHHBIX HayK, B dbopMupoBaHuU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHHbl MUPa W HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE
pPOCCHUMCKUX U  3apyOeKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH,
(YHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKa AJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COAEPKAHUE OHOIIOTMUECKUX TEPMHUHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Merabonu3M (OOMEH BEIIeCTB U IIPEBpalllCHUE
SHEPruu), rOMEOCcTa3 (CaMOpEryJslys), YPOBHEBAsI OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCITPOU3BEAEHUE (PENPOAYKIIHS ), HACTIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE W3jarath Ouojornueckue Teopun (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJIbHasl JOorMa MOJIEKYJsipHOM Ouonoruu), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) u yueHus (0 HeHTpax MHOrooopasusi u
MPOUCXOXKJECHUS KyIbTypHbIX pactenuii H. V. BaBuiioa), onpenenstb rpaHUIIbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BJIaJIETh METOJAAMH HAy4YHOTO MO3HAHMS B OMOJIOTHU: HAOIIONEHUE U
ONMCAaHHUE JKMBBIX CHCTEM, IPOLIECCOB W SIBICHUM, OPTaHU3ALMS U IPOBEACHUE
OMOJOrMYECKOT0  HKCIEPUMEHTA,  BBIABWKEHHWE  TUIIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMH BEJIMYMHAMU, OOBSICHEHUE MOIYYEHHBIX



pE3yJbTaToOB, HMCMHOJIb30BAHHBIX HAYUYHBIX TOHSATUW, TEOPUW U 3aKOHOB, YMEHHE
JIeJIaTh BHIBO/IBI HA OCHOBAHMHU MOJYUYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICIATh CYIISCTBCHHBIEC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
mpoleccoB: 0OMEHa BEIIECTB U MPEBpAIEHUsT SHEPTHH B KIETKe, (DOTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTHYEeCKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OTUIOIOTBOPCHHUSI, Pa3MHOKCHHUS, WHIUBUIYAIIbHOTO pa3BUTHS  OpTraHM3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHSATH MOTYYEHHBIC 3HAHUS IS OOBSICHEHUS OMOIIOTHYCCKUX
IIPOLIECCOB U SIBJICHUMW, JJIs NMPUHATUS NPAKTUUYECKUX PEIIEHUA B MOBCEIHEBHOU
KU3HU C I1Eeibl0 oOecredeHus 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKPYXKaIOIUX JIFONEH, COOMIOIEHNST HOPM TPaMOTHOTO TOBEICHUS B OKPYKAFOIICH
MPUPOIHON cpene, TOHHMaHWEe HEOOXOMUMOCTH WCIOIB30BAHUS JOCTHKCHHM
COBPEMEHHOU Owonorun W OWOTEXHOJOTHH I palMOHAIBHOTO
PUPOIOTIONIb30BAHMS;

YMEHHE pellaTh »JJIEMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpPEIIMBAaHKE, CIEIJICHHOE HACICIOBAaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUS IS TPECKa3aHUsl HACIEAOBAHHS MPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBITIONHATH JTA0OpAaTOpHBIE M MpaKkTUYeCKue paboThl, COONIONATH
npaBuiia Mpu padbore ¢ y4eOHBIM U JIa0OpaTOpHLIM 000PYI0BaAHUEM;

YyMEHHE KPUTHUYECKA OICHWBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  CONEpKaHUS, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHHUKOB (CPECTBA MAacCOBOW MH(pOpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl), 3TUYECKHE aCIMeKThl COBPEMEHHBIX HCCJIEIOBaHUNA B OHOJIOTHUH,
MEIUITMHE, OMOTEXHOJIOTHH;

YyMEHHE CO37aBaTh COOCTBEHHBIC ITMCHMEHHBICE M YCTHBIC COOOIICHUS,
000011ast 6uoIOrHYecKy0 HHPOPMAIIUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUNHBIN armapar OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMs yueOHoro mpenmera «buonorus» e 11
Kjlacce NOIKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W POJU OMOJIOTHH B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa W HAy4YHOTO MHPOBO33PEHHs, O BKJIAJE
POCCUHCKMX W 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHUEC OWOJIOTHH,
(GYHKITMOHATBPHON TPAaMOTHOCTH YeJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a71a4;

YMEHHUE PaCKPBIBATh COACPKAHUE OMOTOTHICCKUX TEPMUHOB U MTOHSATUIN: BU/I,
NOMYJSIUsS, TeHOMOH, SBOJIOIMUS, IBIXKYIIHE CHIbI ((HaKTOphI) SBOJIOINUH,
MPUCTOCOOICHHOCTh OpPraHU3MOB, BHUA000pa30BaHHE, IKOJIOTHYECKHE (PAKTOPHI,



DKOCUCTEMA,  NPOAYLEHThI, KOHCYMEHTBI,  pPEIyLUEHTbl, 1€MW MUTAHUS,
JKOJIOTUYECKas MUpaMKia, OMoreoreHos, onocdepa;

yMEHUE Hu3/IaraTb OWOJIOTMYECKUE Teopuu (dBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKass TEOpHsl D3BOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBICHUNU U
nyteit sBomonuu A. H. CeepuioBa, yuenus o 6uocdepe B. M. Bepnasackoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BIaJE€Th METOAAMH HAY4YHOIO MO3HAHMS B OMOJIOTWU: HAOIIONEHHE U
ONMCAHUE >KMBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U MPOBEACHUE
OMOJOTUYECKOTO  DKCIEPUMEHTA,  BBIABIDKEHHWE  TUIOTE3bI,  BBIABICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMH BEIWYMHAMHU, OOBSICHEHUE MOITYYEHHBIX
pe3yJIbTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUM M 3aKOHOB, YMEHHUE
JIeNaTh BBIBO/IBI HA OCHOBAHHH IMOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OHOJIOTMYECKHUX
OOBEKTOB: BHUJAOB, MOMYJSALUN, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOLIEHO30B U  DJKOCHUCTEM, OCOOEHHOCTH IPOIIECCOB: HACJEACTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSs, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JCHCTBUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, IEpPEeHOCa
BEILIECTB M IIOTOKAa SHEPrUM B BKOCHCTEMAX, AHTPOIOIEHHBIX HM3MEHEHHI B
HKOCUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHATH IMOJYYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATHS NMPAKTUYECKUX PELICHWW B IOBCEAHEBHOU
KHU3HU C Lenblo oOecrieueHus O€30MacHOCTH CBOErO 3/I0pOBbS U 3/10POBbS
OKPYXaIOLUX JIIOJIEH, COONIOIEHNS HOPM I'PaMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
OPUPOIHON cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIHOJIb30BAHUS JOCTHKEHHM
COBPEMEHHOW OMOJIOTHH VISl PAllMOHATILHOTO MPUPOAONOIb30BaAHNUS;

YMEHHUE pemiarh IEMEHTapHbIE OMOJIOTHYECKUE 3a/1a4ud, COCTABISATh CXEMBI
nepeHoca BEIIECTB U IHEPTUHU B HKOCUCTeMAaxX (I[EMU MUTAHUSA);

yMEHHUE BBINOJHATh JA0OpAaTOpHBIE M MpakTUYeCKue paboThl, COONIIONATH
npaBuiia Mpu pabore ¢ y4eOHBIM U JIa0OpaTOpHLIM 000PYIOBaAHUEM;

YMEHUE KPUTHUYECKH OIEHUBAaTh W HUHTEPHPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO  CONEpKaHUsS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CPE/ICTBA MAcCOBOW MH(pOpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  NIOOAJIbHBIE  DKOJOTMUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE ITMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ass 6MoIOruYecKy0 HHPOPMAIIMIO U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUNHBIN armapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
MPOrpaMMbl

buosnorus kak Hayka

JKuBnIe cHUCTEMBI I UX opranu3anusa

XHUMHUYECKHUI COCTaB U CTPOCHHUC KIICTKU

H(HSH@I[GHTCJ’II)HOCTB KIICTKHN

PazMHOXkeHrE 1 HHANMBUIYaJIbHOE PAa3BUTHE
OpraHu3MOB

HacnencrBeHHOCTh M1 UBMEHUUBOCTD
OpraHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OHMOTEXHOJIOT U

KoanuecTBo 4yacoB

Bcero

JlaGopaTopHbI
e pabdoTbI

1.5

IIpakTuyecku
e padoThbI

0.5

DJIeKTPOHHBbIE

(undposbie)
o0pa3oBare/ibHbIE

pecypcebl

bubaunoreka [IOK
https://m.edsoo.ru/7f41c29
2

bub6moreka [IOK

https://m.edsoo.ru/7f41¢29
2

bubmoreka [IOK
https:/m 41c2
2

bubaunoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢29
2

bu6moreka [JOK

https://m.edsoo.ru/7f41¢29
2

bubaunoreka I[IOK

https://m.edsoo.ru/7f41¢29
2



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

bu6mmoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41¢29
2

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME


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

11 KUIACC

HaumeHoBaHue pa3aesioB U TeM
NMPorpamMmbl

Ne i/

DBOMIOLIMOHHASA OUOJIOTUS

Bos3HukHoBEHHE U Pa3BUTHUC ) KU3HU HA

3emite

Opraau3Mbl B OKpY’KaroIias cpeaa
4 Coo011ecTBa M SKOJIOTMYECKUE CHCTEMBI
5 PesepBHOE Bpems

OBILEE KOJIMYECTBO HACOB I10
[NPOT'PAMME

KoanuecTBo yacos

Bcero JlaGopaTopHbI
e padoThI
9
9
5
9
2
34 0

IIpakTuyecku
e padoTbI

0.5

2.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcbl

bu6muoreka [IOK
https://m.edsoo.ru/7f41cc7
4

bub6moreka [IOK
https://m.edsoo.ru/7f41cc7
4

bubaunoreka [IOK
https://m.edsoo.ru/7f41cc7
4

bu6muoreka [JOK

https://m.edsoo.ru/7f41cc7
4

bub6moreka [IOK

https://m.edsoo.ru/7f41cc?
4



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
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




IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

o/ Tema ypoka

1 buosorust B cucrteMe Hayk

MeToab! IT03HaHUS KUBOH
npupozasl. [Ipaktudeckas padbora
2 Ne 1 «Mcnonb3oBanue pa3nuuHbIX
METOZOB IIPU U3YUEHHUH
OMONOTHYECKUX OOBEKTOB

buomorndeckue CUCTEMEI,
MIPOIIECCHI U UX U3yUYECHHE

XUMHAYECKUH COCTaB KJIETKH.
Bopna u MuHepanbHbIE COU

5 benku. CoctaB u cTpoeHue OTKOB

depMeHTHI — OnoIOrHYecKue
Katanu3aropsl. JlaboparopHas
pabota Ne 1 «/3yuyeHue
KaTaJIUTUYECKOU aKTUBHOCTHU

KoanuyecTBo yacoB

Bcero

JlaGopaTopHbI
e padoTbI

0,5

IpakTn4yecku
e padoTbI

0.5

Jlara
H3y4YeHU
|

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

bubmuoreka [IOK
https://m.edsoo.ru/863e612
2
https://m.edsoo.ru/863e632a

bubmuoreka [IOK

https://m.eds00.1u/863e612
2

bubmuoreka [IOK
https://m.edsoo0.ru/863e656
4

bubanoreka [IOK
https://m.edsoo.ru/863e674e

bubnuoreka [IOK
https://m.edsoo.ru/863e6b7
2

bubnuoreka [IOK

https://m.eds00.1u/863e6b7
2


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

(dhepMeHTOB (Ha IpUMEpE aMuIa3bl
WJTU KaTasas3bl)y»

VmeBoapl. JIunuael

Hyxneunosble kuciorsl. ATO

HCTOpI/IH " MCTOJbI U3YUYCHUSL
knetku. Knerounas TCOpHUA

Knerka xak nemnocTHas »KuBas
cucremMa

CtpoeHue 3yKapHOTHYECKOI
kieTku. Jlaboparopuas pabora Ne
2 «M3yueHue cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OaxTepuil MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u ux
OIHCAHUE»

OOMEH BelIeCTB WM META00IN3M
dotocunres. XeMOCHHTES

DHepreTH4ecKuii 0OMeH

JKU3HEHHBINA IIUKIT KIETKH.
Jlenenue kieTku. MuTos.
JlaboparopHas pabora Ne 3
«HaOmonenne MuTo3a B KIIeTKax

0,5

0,5

bubnuoreka [IOK
https://m.edsoo.ru/863e687
0

bubmuoreka [IOK
https://m.edsoo.ru/863e6d5¢c
bubmoreka [IOK
https://m.edsoo.ru/863e6e88

bubaunoreka [IOK

https://m.edso00.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubanoreka [IOK
https://m.edso0.1u/863e766¢
bubmoreka [IOK
https://m.edsoo.ru/863e7¢98

but6moreka [IOK
https://m.edsoo.ru/863e7aae

bub6moreka [IOK
https://m.edsoo.ru/863¢7dc4


https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

KOHYHMKa KOpelllKa JyKa Ha
TOTOBBIX MUKpOIpenaparax»

Buocunres Oenka. Peakius
MaTPUYHOTO CUHTE3a

Tpancnsauus — OMocuHTEe3 OenKa

Hexnerounsie Gpopmbl KU3HH —
BHUPYCBI

@opMBbI pa3sMHOXKEHUS
OpraHu3MOB

Meiios

OO6pa3oBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
OmnonorBopenue. JlaboparopHas
pabora Ne 4 «M3ydyeHue cTpoeHHs
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

WNHpuBuyanbHOE pa3BUTHE
OpraHu3MOB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYNBOCTHU

0.5

bubmuoreka [IOK
https://m 863e796
bubmoreka [IOK
https://m.edsoo.1ru/863e796e
bubmuoreka [IOK

https://m.ed ru/863e754
0

but6moreka [IOK
https://m.edsoo.ru/863e81b
6

https://m.edsoo.ru/863e831¢
bubanoreka [IOK
https://m.edsoo.ru/863e7f4a

bubaunoreka [IOK
https://m.edsoo.ru/863e81b
6

bub6moreka [IOK
https://m.edsoo.ru/863e843
6

bubnuoreka [IOK
https://m.edsoo.ru/863e8612



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

24

25

26

27

28

29

3aKOHOMEPHOCTH HACJIeIOBAHUS
Mpu3HaKoB. MOHOTHOpUTHOE
CKpEIUBaHHE

JurubpunHoe cKpermBaHue.
3aKOH HE3aBUCHUMOTO
HaCJIeIOBAaHHS TIPU3HAKOB

CuenieHHOE Hacel0BaHue
npusHakoB. JlaboparopHast pabota
Ne 5 «M3yuenue pe3ynsratoB
MOHOTUOPHUIHOTO U
JTUTUOPUTHOTO CKPEIUBAHUS Y
JIpO30(HITBI HA TOTOBBIX
MHUKpOIpenapaTax»

I'eneruka nmona. HacienoBanue
MPU3HAKOB, CLETUIEHHBIX C MOJIOM

N3MeH4YnBOCTSD.
Henacnencrsennas
u3MeH4YnBOCTb. JlabopaTopHas
pabota Ne 6. 3yuenue
MOTU(PUKATMOHHON
U3MEHUYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO psia U
BAPUALIMOHHON KPUBOI»
HacnenctBeHHas H3MEHUYHUBOCTb.
JlaboparopHas pabora Ne 7.
«AHanu3 MyTaluui y 1po30(puisl
Ha TOTOBBIX MHKPOTIPETIapaTax»

0.5

0.5

0.5

bubnuoreka [IOK

https://m.edso0o.ru/863e887
8

bubnuoreka [IOK
https://m.edsoo.ru/863e89a4

bubnuoreka [IOK
https://m.eds00.ru/863e8c60

bubaunoreka [IOK
https://m.edsoo.ru/863e8c60

bubaunoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

I'enernka yesloBeka
PesepBHbIii ypok. O600IIEHHE 10
Teme «HacmencTBeHHOCTh 1

HN3MCHYMUBOCTb OPraHu3MOB»

Cenexuus Kak HayKa U IpoLecc

Meronbl U JOCTUKEHUS CEIEKIUU
pacTeHUH U KUBOTHBIX

buorexnonorus kak oTpaciib
MMpOnU3BOACTBA

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

34

bubmoreka [IOK
https://m.edsoo.ru/863e8d7
8

bubaunoreka [IOK

https://m.edsoo0.ru/863e921
4

bub6moreka [IOK

https://m.edsoo.ru/863e921
4

bubanoreka [IOK

https://m.eds00.1ru/863¢933
6


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

11 KUIACC

Tema ypoka

OBONIOIMSA U METO/bI €€ U3YyUEHUS

Hcropus pa3Butus
MIPEICTABICHUHN 00 IBOIOIINH

Muxkpo3Bosronus

[Momynsnus Kak 31eMeHTapHas
eIMHUIA BUAA ¥ IBOJIOLIUH.
JlaGoparopHast pabota Ne 1
«CpaBHeHHE BUIOB IO
MOP(OJIOTHUECKOMY KPUTEPHIO»

JIBMKyIue CHibl (dIIeMEeHTapHbIe
(haKTOPBI) IBOITIOITUH
EctecTBeHHBIN 0TOOpP U €10
(bopMbI

Pe3ynbrarhl 3BOIOIH:
MPUCIIOCOOIEHHOCTh OPraHU3MOB
U BHJI000pa3oBaHueE.
Jlaboparopnas padora Ne 2
«Onucanne npucrnocoOIeHHOCTH
Oopranusma # €€ OTHOCUTEIHLHOTO
XapaxkTepa»

KoanuecTBo yacoB

Bcero

JladopaTopHbI
e padoTbI

IpakTnyecku
e pabdoTbI

0.5

0.5

Jlara
H3y4YeHH
s

JJIeKTPOHHbIE

undpoBbie
oOpa3oBareJibHbIE

pecypcebl

bubmoreka [IOK
https://m.edsoo.ru/863ea20e
bubaunoreka [IOK

https://m.edsoo.ru/863e957
0

bubmoreka [IOK
https://m.edsoo.ru/863e9¢cle

bubmoreka [IOK
https://m.eds00.1u/863¢99¢6

bubmuoreka [IOK
https://m.edsoo.ru/863e9dad
bubnuoreka [IOK
https://m.eds00.ru/863e9ed0

bubaunoreka [IOK
https://m.edsoo.ru/863e9fde


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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11

12

13

14

15

16

17

18

19

Hampasnenus u nytu
MaKpO3BOIIOLUN

HeoOpatuMocTh 3BOTIOIIUN

WcTopus xu3Hu Ha 3emiie U
METOJIBI €€ N3YUYECHHUS

['umoTe3sl IPOUCXOKACHUS KUZHU
Ha 3emie

PasButne xn3HM Ha 3emiie 1o
spaM U epuoiaM

OCHOBHBIE 3TAITbI ABOJIIOIUH
PacCTHTEIHLHOTO U )KHBOTHOTO
mupa. [Ipaktudeckas padora Ne 1
«3y4eHne HCKOMTaeMbIX OCTaTKOB
pacTeHui U )KUBOTHBIX B
KOJUICKIIHASIX)

CoBpeMeHHasl cucTemMa
OpraHUYeCKOTO MUpPA

DBOIIOIHYS YECIOBEKA
(anTpormnorenes)

JBwxyriue cuiibl (pakTopbl)
aHTPOTIOTeHE3a

OCHOBHBIC CTaJIUU SBOJIOIHU
YyeJoBeKa

YenoBeueckue pachl U MPUPOIHBIE
aJlarTaluy 4YeIoBeKa

PesepBHbIit ypok. O60011eHNE 10
TeMe «Bo3HUKHOBEHNE 1
pPa3BUTHE )KU3HU Ha 3eMIIe»

0.5

bubaunoreka [IOK

https://m 1
bubmuoreka [IOK
https://m.edsoo.ru/863ea5a6
bubmoreka [IOK

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

bubmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubanoreka [IOK
https://m.edsoo.ru/863ea48e
bubanoreka [IOK
https://m.edsoo.ru/863eac2¢c
bub6moreka [IOK
https://m.edsoo.ru/863ead44

bubmuoreka [IOK
https://m.edsoo.ru/863eaea2


https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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23

24
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26

27

28
29

DKoJIOTHS KaK HayKa

Cpenpl oOuTaHus U
AKOJIOTHYECKHE (PaKTOPHI

Abuornueckue GhaKkTophl.
JlaGopatopnas pabora Ne 3.
«Mopdonorudaeckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeta Ha pocT u
pa3BUTHE YEPEHKOB KOJIEYCa

buotnueckue paxTopsl

DKOJIOTUYECKHUE XapAaKTEPUCTUKH
nonyisiuuu. [IpakTuueckas
pabora Ne 2 «ITomcu€T mioTHOCTH
HOMYJISIUNA Pa3HBIX BUIOB
pacTeHun»

CoobmiecTBa OPraHu3MoB —
OuoreHo3

DKOJIOTMYECKHE CUCTEMBI
(aKOCHCTEMBI)

OCHOBHBIE TTOKa3aTen
9KOCHCTEMBI. DKOJIOTHYECKHUE
nupamuibl. CBOKWCTBA IKOCHUCTEM.
Cyxkueccus

IIpupoaHbIe 3KOCHUCTEMBI

AHTpOHOFCHHBIe 9KOCHUCTEMBI

0.5

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863eafec

bubmuoreka [IOK
https://m.edsoo.ru/863ebl10e

bubmuoreka [IOK

https://m.edsoo.ru/863eb34
8

bubanoreka [IOK
https://m.edsoo.ru/863eb46a

bubnuoreka [IOK
https://m.edsoo.ru/863eb46a

bubmoreka [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30

31

32

33

34

buocdepa — modanpHas
JKOCUCTEMA 3EMIIH

3aKOHOMEPHOCTH CYyIIIECTBOBAHUS
ounochepsl

YenoseuecTBo B Onochepe 3emin
CocyiiecTBoBaHHE IPUPOIBI U
YeJI0BEYeCTBA

PesepBHblit ypok. O60011eHNE

TEMBI ((COO6IJ.[CCTBa n
OKOJIOTHYCCKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

34

2.5

bubaunoreka [IOK
https://m.edsoo.ru/863ebbSe
bubnuoreka [IOK

https://m.edsoo.ru/863ebd1
6

bubnuoreka [IOK
https://m.edsoo.ru/863ebale



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




YYEBHO-METOANWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

buonorus 9 knacc. A.A.Kamencknii. E.K.Kacnepckas. B.M.CuBormnasos.

Mocksa "IIpocsemienue” 2020

METOANYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChbI CETU
HUHTEPHET

TocymapcTBennas oopazoBarenbHas miaropma
«Poccutickas aekTpoHHas mkoiia» https://resh.edu.ru/subject/lesson/2465/start/
«Poccutickas anekTpoHHas mkosa» https://resh.edu.ru/subject/lesson/2497/start/

«Poccuiickas anekrponHas mkona» https://resh.edu.ru/subject/lesson/2463/start/

[Tnardopma mKOIBHOTO OHIIAWH-00pa30BaHUS
doxkcdopn https://foxford.ru/wiki/biologiya/biosotsialnaya-priroda-cheloveka
«Poccurckas dIEeKTPOHHAS LIKOJIa»

https://resh.edu.ru/subject/lesson/2492/start/

TocynapcTBeHHas 00pa3oBaTeIbHAS HH&T(l)OpM&I((POCCHfICKaﬂ AIIEKTPOHHAS TITKOJIA
https://resh.edu.ru/subject/
lesson/2488/start


https://resh.edu.ru/subject/lesson/2465/start/
https://resh.edu.ru/subject/lesson/2492/start/




