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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TIOAXOA0B K (DOPMHUPOBAHMUIO COJEp)KaHHS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUentyaibHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepXaHus, pe3yJabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUST 00 OOITUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepainyu, a TakKe TOJOXKEHUS O
crienuduke OMoaoruu, €€ 3HaYCHUH B MO3HAHUU KUBOW MPUPOJILI U 00€CTICUCHU N
CYIIECTBOBaHMS yejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTIpe/IeIeHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTpaTeruu OOy4YeHHUs, BOCIUTAHHS W Pa3BUTUA OOYUaAIOIIMXCS CpeJICTBaAaMU
ydyebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’KaHUE, €ro CTPYKTYpy, pacmpefeieHue 1o pasjieliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHIPEIAMETHBIX CBS3€H, JOTHMKH 00pa30BaTEIbLHOIO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaroImmuXCs.

B mporpamme 10 OuONOTMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHnss B (OPMHpPOBAaHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NEeATeIbHOCTH/YUEeOHBIX JEeWCTBUH OOyYarolmuXCcs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM Owojoruu, Onaromaps 4deMy B HeEH
MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHruEeM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUMYHOCTH, SIKOJOTHUYECKOT0O MBIIIUICHUS, TPEACTABICHUN O 3JJ0POBOM
o0pasze *KU3HU U OEpPEeKHbIM OTHOIICHHMEM K OKPYXKaIoIIedl MpUPOIHON cpele.
[ToaToMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOEHUM >KUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI pEIICHUS MPUKIIAIHBIX 3a]a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBAHWIA YEIIOBEKA, MEIMKO-
FeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHMS 9KOJIOTHYECKHU
1eaecoo0pa3Horo TOBEJICHHS B OKPYXKAIOIIEH NPHUPOTHON cpeae, aHanu3a
BIIMSHUSL XO3SMCTBEHHON JAESATEILHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX W
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAIHONW HAIIPaBIECHHOCTH
yaeOHoTOo mpeamera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBUM JUIsl PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTrO
oOpa3zoBaHMs, KOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOIIUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAKOLIETOCs
COBPEMEHHOT'0 MUpa.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHUsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecrieunBaer (GopMUpoBaHUE y OOyYarOUIUXCsl TMPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacliupseT U 00oOlaeT 3HaHUA O KUBOW Ipupoie, €€
OTJINYNTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIIOLHH, CO3MAET
yCIOBUSL  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUS
(GYHKIIMOHAIBPHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0Oe3omacHOro obpasa
KU3HU, KOJIOTMYECKOTO MBIIIIEHUS, HEHHOCTHOIO OTHOIIEHUS K dKUBOW MIPUPOJIE
U YEJIOBEKY.

Bonpnioe 3HaueHne OMOIOTUs UMEET TAKXKE JJI PEHICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AINU
oOyyaroruxcs. M3yyenue Guonioruu o0ecreuyrnBaeT ycinoBus At (OpMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIlMOHHBIX H HWH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET MHTErpalid OMOJOTMYECKHX 3HAHMM C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNIeHUs TMOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpOTrpaMMe IO
OHnoJI0ruu.

Ot6op coxepkanus ydeOHOro mpeameTa «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMK KyJIbTYpOCOOOpPAa3HOTO TMOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHWA W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U IPaKTHUECKOM aestenpHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IIPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHONW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUU
OMOJI0THYECKOTO 00pa30BaHMS.

CTpyKTypupoBaHUE COJEp)KaHUs y4eOHOro Marepuana B Mporpamme Io
OMOJIOTUU OCYILIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOUIUE COAEpKaTeNbHbIe TMHNUU: «bronorus kak Hayka. Mertoasl
HAy4yHOTo To3HaHUs», «KieTka kak Ouosormueckas cucremay, «OpraHuszM Kak



ounosornueckas cucremayn, «Cucrema m MHOrooOpasue OpPraHHYECKOro MHpPay,
«IBOJTIOIHS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

[enp wm3yueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNAJICHUEC  OOYyYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHHE YMEHUU
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
YPOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIOITUX 3a/1ay:

OCBOEHHE OOYYarONMUMHCS CHUCTEMbl 3HAHMM O OMOJOTHYECKHUX TEOPHSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPABUJIAX, CIykKaIIUX OCHOBOM
s GOPMUPOBAHUSI MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOCHHOCTSIX JKHBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BbIJIAIOIIUXCSI OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYYaIOIIMXCS IO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalv3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJIIIOB, WIEH M TOIXOJOB K HM3YUYCHHUIO JKHUBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3alluM;

CTAHOBJICHHE Yy OOydJaromuxcs oOmeld KyJIbTyphl, (yHKIIMOHAIBHOM
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W ONbBITA, TMOJYYEHHBIX MpPHU
W3y4eHUH OMOJIOTHH;

dbopMupoBaHue y OOydYarONIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOM
PUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJICHUU OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYPBI, Jisl (GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCETHEBHOM XKU3HU TS
OLICHKH IMOCJEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPYIKAIOIIEH CPELE,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHUE M COOJIIOJICHHWE Mep NPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpegnero oOmero oOpaszoBanusi «buosjorus», uzydaemas Ha
0a30BOM ypOBHE, SBIECTCS O00OS3aTEIbHBIM YUCOHBIM IIPEAMETOM, BXOJISIIHM B
COCTaB MpeIMETHOM 001acTh « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI.



J1st u3ydeHusi OMOJI0TUH Ha 0a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHME OBYUYEHUA
10 KITIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykKamu, pusocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HopMUpOBAaHHH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIacCupUKamms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [[x. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMUHBIX METOJOB IpHU
U3yYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al M.

JKubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OnoC(EepHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoeHue OeiaKkoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NIepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBoilcTBa OenkoB. buonormyeckue
(GyHKUMUU OENKOB.



depmentsl — Ouonorudeckue Katanuzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA 1EHTp, cyOcrpaTHas cnenudpuyHoctb. KodepmeHnTsl. Butramunsi.
OTnunuust PepMEHTOB OT HEOPTaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoapl: MOHOcaxapuasl  (TJIOKO3a, pubo3a U Ae30Kcupudo03a),
aucaxapunbel - (caxaposa, JaKTo3a) MW Tojucaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJUTI0I103a). buonornvyeckue GyHKIIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. ['HapoPuIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykneotnast — MOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIINU.

Huronorus — Hayka o kietke. Kinerounast Teopust — npuMep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOIbl U3YUEHUS KICTKH.

Knerka kak menoctHas >xuBasi cucteMa. OOmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass memOpana, monekyibl JIHK kak renetuueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumsl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
JYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAJIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utormiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMbl. [1olyaBTOHOMHBIE OPraHOWIbl KJIETKU: MUTOXOHIPHUH, TIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA W Tmactuld. Buasl mnactun. HememOpanHbie
OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUJI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHslid 1ieHTp KieTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKUMX DJJIIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BoAb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «Ctpoenune monekymbi



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTHUECKOU KIETKW,
«CTpoeHue siIpa KIETKN», « Y TIeBOAbDY, «JIunuasn.

OO0opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE [Jisi MPOBEIACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «l/3yueHue KaTaqTuTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUEN.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadon3M. AcCuMusIus (TUIacCTHUYECKUii OOMEH) U
JUCCUMUJIISIIUS (SHEPreTUYeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN IHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Bausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBIICICHUE U
aKKyMYyJIUPDOBaHME DSHEPrud B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxenue m ero Buiabl. KHCIOpOAHOE OKHCIIEHME, WIM KJIETOYHOE
JbIXaHUE. OkucnuTENbHOE dbochopunupoBaHue. OddexTuBHOCTD
SHEPreTUYeCcKoro oOMeHa.

Peaknuun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt wHpOpManuu B KIETKE. | €HETHUECKHH KOJ W €ro
cBoiictBa. Tpanckpurnuus — Mmatpuubii cuaTe3 PHK. Tpancnsauus — 6uocunres
Ooenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl :xu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoaedpunura yenoseka (BMY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza ©  uHTerpaza. llpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbId nukn Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue JIHK u Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHIMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kietounbli 1uKII, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIIL
JiunmonaHeIi M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMaTHUJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUS W HWHAWBUIYAJIBHOTO  Pa3BUTHS
OPraHUu3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemasi TuOEIIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrioyioe U mososoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoHCXOAsIIME HA CTAIUAX MeHo3a.
[ToBenenne xpomocoM B menose. Kpoccunrosep. buosiornuecknii CMbICI U
3HaYEHUE MEH03a.

'ameTtorenes — mpouecc oOpa3oBaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, AWIEKIIeTKa) — CHEPMATOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PA3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). Brusinue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u paszButme pacrenuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHU», «BerertaTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne kineTku Oakrepuil», «CTpOeHHE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukamus JTHK», «Mutosy,
«Mernosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorene3 y MIEKOIUTAIOWINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOLIETO», «SHIEeKIeTka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuiuKauus «/lejieHue KIeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlaboparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxp».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. Ponb nuronoruu
¥ OMOpHOJIOTUM B CTAaHOBJIICHWHM TE€HETHUKH. BKiam poccuilckux u 3apyOeHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. MeETOoJbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUHN, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelIMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a ynctoTel rameT. [10JIHOE M HEMTOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HAacCleOBaHUS
npu3HakoB.  l{UTOreHeTHYeCKMEe  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEICSICHHS] TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIE€JOBaHUIO 'eHOB. HapylleHue cuerieHrst reHOB B pe3yabTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTU. [ eHeTHYeCKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeAesneHue mona. AyToCOMbl U TOJOBBIE
XpoMocoMbl. ['omMoraMeTrHsie W reTeporaMeTHble OpraHu3Mbl. HacnepoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BB N3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKALMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KolnueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, WM TEHOTUNIUYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluil. MyTareHHble (pakTophI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH
YyeJIOBEKa: TCHCAIOTHYCCKUM, OTU3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHoOe ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00JieBaHMS 4YeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MpPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTUKH U JICYECHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHETUYeCKOe KOHCYIbTUPOBAHHUE. 3HAUYECHHUE MEIUIIMHCKOMN
TE€HETUKHU B MPEAOTBPAIIEHUH U JICUEHUN TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMmoHcTpanuu:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPUIAHOE  CKpEIMBAaHHE MW €r0
LIUTOT€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUA, «Meiio3y,
«B3anmoAenuCcTBUE aQJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHU,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEINIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY, «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAasi U3MEHYUBOCTD.

O6opymoBanue: Mojenu-anmIuKanun  «MOHOTHOPUIHOE CKpEIUBAHUE),
«Henonnoe nomunupoBaHuey, «Jurubpumnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHONY.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

Jlaboparopnas pabotra No 5. «M3yueHuwe pe3ysbTaTOB MOHOTHOPUIHOTO M
OUTHOPUIHOTO CKPEUIUBaHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHasi pabora Ne 6. «M3yuenue MoAN(PUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 PsiZia U BApUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak HayKa U MPOLECC. 3apOKJICHHUE CEJNCKIUH U JTOMECTUKAIIUS.
Yyenne H. UW. BaBunmoBa 0 1eHTpax MOPOUCXOXKIACHUS W MHOro00pasus
KYJbTYPHBIX pacTeHUM. LIEHTpBhl MPOMCXOXKIAEHUS JOMAIIHUX XMUBOTHBIX. CoOpT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIMN pPacTeHUl M JKUBOTHBIX. OIllEHKa »KcTephepa. BIM3KOpOJCTBEHHOE
CKpemiuBaHue — UHOpuauHr. Yuctas nuHus. CKpelIMBaHUE YHMCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otpanénnass ruOpuauzanuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYy4YEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHepus. OTalmbl
co3nanusi pexomOuHanTHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHKeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkosoruuecknue W dtudeckue  npodsmembl. MO —  reHeTmyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIAEHHST W MHOroo0Opasus
KyJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnonnusa», «OO0bEKTbI OuoTexHONOrUM», «KieTouHble KyJabTypbl U
KJIOHUpOBaHHeE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTEHUSI.



JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABI UM JOCTHKEHUS CEJICKIIMA PACTeHUM W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASL OHOJIOTHSL.

[Ipennochulki BO3HMKHOBEHHSI HBOJIONMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OWonoruu. BiusHue 3BOIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUY U APYTUX HAYK.

CeuzerenbctBa HBooIMU. [lameoHTONOTHUYECKHE: TOCIIEeI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHMCH, TEPEXOJIHbIC (POPMBI.
buoreorpadguueckue: cxoacTBo u paznuune ¢payH u Haop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJACTBA U PA3NUUUS SMOPHOHOB Ppa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pPYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomononHas Teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
napBuHU3Ma. J[BHKyIME CHJIBI HSBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpEeEHHAs W3MEHUYHBOCT,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botonnn (CTI) u €€ OCHOBHbBIE MOJI0KEHUSL.

MukposBoionus. [Tonynsuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallmOHHBINA
poIrecC ¥ KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3ossiust 1 MUrpanus.

EctecTBenHblii oTOOp — HampaBiusoommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepst
IPUCIOCOOJIEHUI y opraHu3MoB. ApoMop(d03bl U UAHOATANTALUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (puileTUYECKas, JUBEPreHTHa,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTh 3BOIOIUY.

[IpoucxoxaeHre OT HecneHalIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienuann3anus. ATanTUBHAS pauallusl.

JdemoHcTpanuu:



[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOroo0Opasue COpTOB PACTCHUID,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantaumm», «OO0mas aereHepauus,
«/IBmxkymue cuibl 3Boionnny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «bopbba 3a cymectBoBanue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HaOOp IJIOOB M CeMsH, KoyuieKus «l[Ipumepsl 3aUIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUN», OOBEMHAS MOJIEIb
«CTtpoeHue roJiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadpuyeckas kapra wmupa, KoJuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKA», MUKpompenapat «/[po3odwmmra» (Hopma, myTtanmuu GOpMbI KPBHIIBEB U
OKpacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onmcanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4Hble TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uOoreHe3 M NaHcnepMus. XHUMHUYecKas
IBOMIIOIUSI. AOHMOTEHHBI CHUHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCIEPUMEHTANBHOE MOATBEPKIACHNE XUMUYECKOW IBONMIOINH. HauanbHbIe Tanbl
ouonornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJETKU. [lepBble KIETKM M WX 3BOJIIOLHUS.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo spam W nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKHUM, CUITYPUHNCKHUM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30¥icKas apa ¥ €€ NepUOIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIN.



XapakTepuCcTUKa KJIMMaTa U TeoJOornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [l0osiBNIEHME, paclIBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4yeckoro Mupa Kak oOTpaxkeHue »3Boronuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbIl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IPOUCXOXKJIEHUN uesoBeKka. Meroasl u3ydeHHsl aHTpororesesa. CxoacTBa u
pa3nuyuMs 4eJ0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBwxymue  cuibl  ((pakTopsl) AHTPOITOT€HE3A. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HHU,
W3TrOTOBJIEHUE OPYIUN TPyJAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YeIoBEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoakun uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUTHAsS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckas).  YepTsl  MPUCTOCOOJICHHOCTH  MPEACTaBUTEIECH
YEJIOBEYECKHX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpauuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupbr u cxembl: «Bo3nukHoBeHue CoyiHEUHON cuctembl», «Pa3Butue
opraHudeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOTI'0 4eJIOBEKa», «JlpeBHelmue moan», «lpeBHue mroamn», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeUeCcKue pacol».

O6GopynoBanue:  Mysiku  «l[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJorudeckas Tabnuna, KoJuiekKuus «Dopmel
COXPAHHOCTHU MUCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[TpakTtuueckas pabora Ne 1. «M3yueHne nUCKOMaeMbIX OCTAaTKOB PACTEHUHN U
YKUBOTHBIX B KOJIJIEKIIUSX).



DKCcKypcusi «OBONIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3€eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaui U pa3/iesibl SKOJIOrMU. MeToIbl 3KOJOrHYECKUX
UCCJIEI0BAaHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccudukanus 53Koj0rudeckux (akTopoB:
abuoTuueckre, OMOTHYECKHME M AHTPOINOTeHHble. JIeHCTBUE 3KOJOTHYECKHX
(hakTOpOB Ha OPTaHU3MBI.

AlGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoans3M.
[IpucnocoOnenusi OpraHu3MOB K  JIEMCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnyeckue  daktopel.  Bumbl  OMOTHYECKHMX  B3aUMOJICUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MYTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUX B3aMMOJEWUCTBHM MJIsi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKH monysauud. (OCHOBHBIE TOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J{nHaMuka 4uCcIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmumsl u cxemsl: kapta «lIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranuzmoBy», «®otonepuoansmy», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJsUUU UHDY30puu-Ty penbkny, «IlunieBsie nenm.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTECHUN W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTuueckas padora Ne 2. «IToacyéT maoTHOCTH MOMYJISIIIUN Pa3HbIX BUAOB
pacTeHUI.

Tema 4. Coo01ecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OuoIeHO3e.

Okojorudeckue cucteMsl (3kocucteMbl). Ilonstue 00 »skocucreme u
ouoreornieHoze. DYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOJIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEBbIE) YPOBHU OHKOCUCTEMBI. [luIiieBble LeMM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: Ouomacca, NPOAYKUHA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIALHNs, pa3BUuTHE. CyKIEecCHus.

[Ipupoaubie S3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOre€HHbIE  IKOCUCTEMBL.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroiunBoctu dkKocucteM. CoxpaHeHUE
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emile.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ounocheprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
rJ100ambHOM 3KOCHCTEMBl. JlMHAMUYeckoe paBHOBECHE W oOOpaTHasi CBsA3b B
ounocdepe.

KpyroBopoTs! BeecTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
azora). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B 6mochepe 3emnn. AHTpONIOTeHHBIC U3MEHEHHS B Onocdepe.
I'moGanpHbBIE PKOJIOTHUUECKHE TTPOOIIEMBI.

CocymiecTBoBaHHe PUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oounopa3zHooOpa3usi Kak OCHOBa yCTOM4YMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
YyOPABJIECHHUS] TMPUPOJHBIMU pECypcaMu M HMX HCHONb30BaHue. JlocTuxeHus
OUOJIOrMH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuiel 1 cxemsbl: «llumeBsie nenu», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpupognsie coobmectBa», «llemn nuTaHus», «IKOJOTHUECKass MHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepnsie
AQHTPOIIOIEHHbIE  BO3JEWCTBUSA HaA  IIpUpoAy», «BaxHeilmme UCTOYHUKU
3arpsiI3HEHHs BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeMIIasi cocTaBisrOIIas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3dhdexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yriiepona B Ouochepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: MoJenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbie COOOIIECTBaY, KOJUIEKIIMU «brolieHo3», « BpeauTenn BakKHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYyp», Trepbdapuu W KOJUICKIMM PACTeHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM SKOJOTMYECKUM TpymrnaM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUMA

Cornacao ®I'OC COO, ycraHaBnMBaKwTCSA TpeOOBaHHMS K pe3yjIbTaTaMm
OCBOEHHUS  OOYYalOIIMMHUCA TpOrpaMM CpeaHero oOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JTHYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMeTa «bHOJIOrus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYYaIOIIUMUCS POCCUHCKON
rpaXXJaHCKOW UAEHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHHI0  OuOJIOTHUH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHHX YOCKICHHA JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIWYUE HSKOJOTHMYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH ICJIM M CTPOUTD KU3HESHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3yabTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMHM, IPHHSATHIMHA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMIpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpOIEC U
OKpY>Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buosmorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTHBHBIX BHYTPEHHHMX  YOCXKJICHHH, COOTBETCTBYIOIIHX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOIO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HAIpaBJICHUN
BOCIIUTATEIIBHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa W MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIIEHUN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMW NEATEIIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOMU WJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IE€pPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
IPOILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIECHUIA;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, POPMHUPOBAHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJBLHOIO 0JIaronoJay4ns:

NOHUMaHUE W peaju3alus 370poBOro M 0Oe3omacHOro oOpasa >KU3HU
(31opoBO€  TUTaHUE, COOJIIOJIGHHME TUTMEHWYECKUX TpPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE UEHHOCTH TMPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LICHHOCTU MacTepCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JESTEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymed npodeccu U peanu30BbIBAThH
COOCTBEHHbIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30OBaHHIO Ha
MPOTSHKEHUU BCEH KU3HH;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUE K MPUPOJIEe KaK HCTOUYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBAaHNUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYPhl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEbI;

OCO3HaHME TJI00ATBHOTO XapaKTepa JKOJIOTHYECKUX MPoOJieM U MyTel uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHUHU
3HAHUST W YMEHUS TpU pPEHIeHUH TpoO0JieM, CBSA3aHHBIX C palMOHAIbHBIM
PUPOJIONOIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUSI B MPUPOJE,
HaIpPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
PKOCHUCTEM, OHOChEpPHI);



aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCAIIMX Bped  OKpyKarollen
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONPUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATH UX;

HAJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHHMKAaTUBHOW M COLIMAJIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON ESATEIbHOCTU 3KOJOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPAa;

NOHMMaHuEe creuupuky OHMONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GbOpMHpPOBAHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBlIeHUsT 00 OKpYXarolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmmecTa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUsSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00ATbHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OHMOJOTMYECKUX 3HAHUN B LEIX
HOBBIIIEHUSI OO0l KyJbTypbl, €CTECTBEHHO-HAYyYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaemble 3HaHMs /JIs aHajau3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero MuUpa M MPOUCXOJSAIMIMX B HEM HM3MEHEHUH,
yMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOILUXCS JaHHBIX C I€JIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Ipo0JIeM B peaIbHbIX KU3HEHHBIX CUTYALHSX;

OCO3HAaHUE ILIEHHOCTH HAy4YyHOM JEsTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEIBHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHWUNU 1O OWOJIOTUU B
COOTBETCTBHHM C )KU3HCHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHHMS MHPOBO33PEHHS OOyYaArONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHSITHS, OTPaKAIOUINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, Hay4HbIH (paKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHUe, OKCIEPUMEHT U  JIPYTHuX),
yHUBEpCAJIbHbIE ydeOHbIe JAcHCTBHS (IO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIne (dbopmHpoBaHUe (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIMH OOydYaloluXcsl, CIIOCOOHOCTD
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS M  yHUBEpCaJbHble y4eOHblE JEUCTBUS B
NIO3HABATEJIbHON U COLMAJILHON MTPAKTUKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHS MPOrPAMMBI CPEAHET0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPaXkKaTh:

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMHU
AeHCTBUSMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOSITENIbHO  (OpMyIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh NPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(ananu3za, cuHTE3a, CPaBHEHHUS, Ki1acCu(pUKaluu, 0000IICHUs ), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUN (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSMH);

ONpENeNATh LENd ACATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOJBI,

CTPOUTH JIOTMUECKHUE paCCYXKIACHHUsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKJIIOUEHHUS;

OPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui [pEICTaBIICHUS
CYILECTBEHHBIX CBA3€H M OTHOUICHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOr0  poja,  BBIIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHs] MPOOJIeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH )KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaATEIbCKUE TeCTBHUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MPOEKTHON JESATENBHOCTH,
HaBbIKAMM  pa3penieHus npoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMSIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTyMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIYYEHHbIE B XOJ€ pEIICHUS 3a/ladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOCca CPEJCTB U CHOCOOOB
NelcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEHU, MpeularaTb OPUTMHAIBHBIE MOAXOABI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpMAIUU (TEKCTE yueOHOTro
nocoOus, HAY4YHO-IIOMYJIIPHOM JUTEepaTtype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(OPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OLICHUBAThH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Oumosormueckoil HHMOpPMAIUU, HEOOXOIUMOM 711 BBIMOJTHEHUST YUCOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJI30BAHUS PA3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOWpaTh  ONTUMAIbHYI0  (OpMYy  MpeACTaBICHUS
ounosorndyeckor nHGpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa TIpH paboTe C
Onojornyeckor HWHPOpMANMEH: TPUMEHATh XHMHYECKue, (Qusndeckue u
MaTEeMaTUYECKUe 3HAaKW W CUMBOJBI, (HOpPMYyJibl, aO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWS W 3aUATHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WM TUCKYCCHH TIO CYIIECTBY OOCyXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEILHO BBHITIOJIHCHUS TIpeJjiaraeMoun
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN JIPYTUX YYACTHUKOB
JManora Wil JUCKyCCUN);

pacmo3HaBaTh HEBepOAbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMATh
HAMEPEHUS IPYTUX JIIOJIECH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUIYAJTLHON
paboThI MPU PEIICHUH OMOJIOrMYeCKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YjieHa KOJUICKTHBA;



IPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATh JEUCTBUS 10 €€ NOCTMKEHHUIO: COCTABIIATh IUUIAH JCKUCTBUH,
pacmpenensaTh pojid ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOU pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbl B
oO1Iuit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHMBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHWS IS BBISIBICHUS TPOOJIEM U UX
pEIIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHSIX M MOCTYMNKAaX IO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBI0 OKPYKAIOIINX;

CaMOCTOSITEIBHO OCYLIECTBIJIATH IMO3HABATEIBbHYIO AEATEIIbHOCTH, BBISABIISATH
po0IeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITEJIbHO  COCTABJIATh IUIAH pEHIeHUs MPoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pactIMpsTh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEUICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHON  pedieKCUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HX PE3YJIbTaTOB W
OCHOBAHUM, UCIOIB30BaTh MPUEMBI pPedIECKCUU N7 OLICHKU CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS N0 HUX
CHIDKCHUIO;



IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBEKa.

HPEJAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa3oBaHUIO 3HAHHMM, BUIBI JESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHHUIO 3HAHUI B Pa3jMUYHBIX Y4€OHBIX CUTYallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTrHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4yHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHMs, O BKJIAJ€ POCCHUICKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (OOMEH BELIECTB M IPEBpalleHUE
SHEPrUuu), rOMeocTa3 (CaMOoperyJsisilus), YpOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOrMa MOJEKYyJIsipHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTrooOpas3us u
IPOUCXOXKJIEHN KylIbTypHbIX pactenuii H. 1. BaBuiosa), onpenensts rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIJIETh METO/IaMU HAYYHOI'O IMO3HAHUS B OMOJIOTMU: HAONIIO/IEHNE U
OMMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISIBICHHUE
3aBHCHUMOCTH MEXIY HCCIIEyeMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX ¥ MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyUYEeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
MPOLIECCOB M SIBJICHUH, JJI1 MPUHSTHS NPAKTUYECKUX PELUICHUWA B IOBCEIHEBHOM
KHU3HU C LEIpl0 obOecriedeHus 0e30IaCHOCTU CBOETO 3J0pPOBbs U 3/10POBbS
OKPY’KaIOIIUX JIIOJIEH, COOJIIOICHHS] HOPM I'PaMOTHOTO TTOBEAECHUS B OKPY Karolen
OPUPOAHONM cpele, MOHMMaHUE HEOOXOJMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU Ouonorun  u OMOTEXHOJIOTMIA Uil PalMOHAJIBLHOTO
IPUPOIOTNIOIB30BAHUS;

yMEHUE pelaTh JJIEMEHTApHblE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEIOBAHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M IPAKTUYECKHE paboThI, COOMIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYAOBaHUEM;

YMEHUE KPHUTHYECKM OLEHUBATh M HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OMOJIOTHUH,
MeIUIHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUNHBINA annapat OMOJIOrHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHbI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS AKU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIONUS, ABMKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLIUH,
PUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEOYLEHThl, LENU UTaHUs,
JKOJIOTHYECKas MUpamMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3/Iaratb OWOJOrMYEeCKUe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTPECNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE YKUBBIX CUCTEM, MPOLECCOB U SIBICHUMN, OpraHU3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBIACHEHHE IMOITYUYEHHBIX
pEe3yIbTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MbI, IepeHoca
BEILIECTB M IIOTOKAa JHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOLECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IN0 o0ecredeHus: Oe30MacHOCTH CBOETO 370pPOBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO MPUPOIOTIONbH30BAHMS;

yMEHHUE peliaTh dJEeMEHTapHbIE OMOJIOTUYECKHE 3a/1aud, COCTABIISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMAX (1IN MUTAHUS);

YMEHUE BBINOJIHATH JIA0OPATOPHbIE M MpakTU4YeCKue padoThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HWH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHbIE  HAKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OnoIoruueckyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCII0JI30BaTh MOHATUITHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO yacos DIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aeiioB Kontponbusre | TIpakTaueckue (uudposbie)
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMBI U HX | bubmuoreka [{OK
OopraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U g 1 bu6mmoreka [IOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41¢292
b K
4 KusHenesaTeabHOCTh KIETKHU 6 nomorexa LO
https://m.edsoo.ru/7f41¢292
Pa3zMHOXeHne u
5 WHJIUBUYaIbHOE Pa3BUTHE 5 1 bubmorexa HOK
FBIAY p https://m.edsoo.1ru/7f41¢292
OpraHU3MOB
6 Hacaencrsennocts u g 15 Bbu6mmoreka [JOK
W3MEHYMBOCTh OPTraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekuusi OpraHu3MOB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 14 0 4

[10 ITIPOT'PAMME




11 KUIACC

Koau4yecTBo 4acoB DIeKTPOHHbIE
HaumeHnoBaHue
Ne (un¢posbie)
pa3esoB M TeM Kontpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/IbHbIE
NPOrpamMMmbl padoThI padoThI
pecypchl
| OBOIOLIMOHHAS 9 1 bubnuorexa [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHME U
bu6mmorexa [IOK
2 pa3BUTHE )KM3HU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emite
3 OpranusMsl 1 5 1 bubnmnoreka [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
CooOmectBa u
4 9KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [{OK
5 P 2
C3CPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
- 34 0 2.5

YACOB II0 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DIeKTPOHHBIE
Ne Tema ypoka Koutpoasnbie | IlpakTnyeckue Hara uuppoBrIe
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buosnorust B cucteMe Hayk 1 https://m.edso0o.1u/863e6122
https://m.edsoo.ru/863e632a
MeToanI NO3HAHUSA YKUBOU
npupobl. [Ipaktuueckas
pabota Ne 1
2 «Hcnonn3oBanue 1 0.5 bubmorexa HOK
’ https://m.eds00.ru/863e6122
pa3IMYHBIX METOJOB MPHU
U3YYCHUU OMOJIOTHIECKIX
00BEKTOBY
3 buonoruueckue cCucTeMsl, 1 bubmuorexa [JOK
MPOLIECCHI U UX U3YUYECHUE https://m.edsoo.ru/863e6564
4 XHUMHYECKUH COCTAB KIETKHU. 1 bubnuorexa [JOK
Bona u MmunepaibHbie COu https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue | bubnmnoreka [JOK
OeIKOB https://m.eds00.ru/863e6b72
DepMeHTBI —
OMOJIOTHUECKHUE
bu6mmoreka [JOK
6 KaTaJau3aTophl. 1 0.5

JlabopaTtopHnas padota Ne 1
«3ydyeHune KkaTaauTH4ecKon

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




aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHIIa3bl WK

Jlenenue kneTku. MuTo3.

KaTajasbl)»
bubmuoreka [JOK
7 YIueBOAEL JIHmH eI https://m.eds00.ru/863e6870
2 HyxiienHOBBIE KUCIIOTBL. bubnuoreka [IOK
ATD https://m.edsoo.ru/863e6d5¢c
Uctopus u meToasl
9 W3Y4YEHUS KIICTKH. bubmorera [TOK
https://m.eds00.1ru/863e6e88
Krnerounas Teopus
10 Knertka kak 1nenoctHas
JKUBas CHCTEMa
CrpoeHue 3ykapruoTUYeCKOn
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHUS KJIIETOK PaCTEHUH, bubnuorexa [IOK
11 KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuit 101 MUKPOCKOTIOM https://m.edso0o.ru/863e716¢
Ha TOTOBBIX
MUKpOIIpenaparax u ux
OITMCAHUE
2 OOMEeH BELIECTB I bu6mmorexa [{OK
MeTaboIu3M https://m.eds00.ru/863e766¢
Bbu6morexa [JOK
13 PorocuTes. XeMocHHTe3 https://m.eds00.ru/863e7¢98
14 DHepreTUIecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
15 JKv3HEHHBIH UK KIETKH. 0.5 Bbu6moreka [JOK

https://m.edsoo.ru/863e7dc4




JlaGopatopHas padota Ne 3
«Habmonenne Mutos3a B
KJIETKaX KOHYHMKA KOpEeIIKa
JyKa Ha TOTOBBIX
MHUKpOTIpenapaTax»»

Buocunres Oenka. Peakius

bubmuoreka [JOK

16
MaTpHUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796¢

17 Tpancnsnus — OHMOCUHTE3 bu6mmoreka [{OK
Oenka https://m.edsoo.ru/863e796¢

13 Hexnerounsie ¢popmbl bubnuorexa [IOK
YKA3HU — BUPYCHI https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
DopMBbI pa3MHOKEHUS

19 https://m.edsoo0.ru/863e81b6
OPTaHH3MORB https://m.edsoo.ru/863e83 1e

bu6mmoreka [JOK

2 Meii

0 o3 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Omo10TBOpEHHE. Bu6 LIOK
nonroTeKa

21 J1a6 6ota Ne 4 0.5

aboparopHas pabota A2 https://m.edsoo.1u/863e81b6
«3ydyenue crpoenus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTpenapaTax»

2 WHauBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpPraHU3MOB https://m.edsoo.1u/863e8436
I'eneTuka — Hayka o

23 HACJIEICTBEHHOCTH U Bu6mmorexa [JOK

A https://m.edso00.ru/863e8612
M3MEHYHUBOCTU
24 3aKOHOMEPHOCTH bubmuorexa [JOK




HaCJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeIBaHHE

https://m.edsoo.1ru/863e8878

25

Jurudpuanoe
CKpellUBaHue. 3aKOH
HE3aBUCHUMOI'O
HACJIC/IOBAHMsI IPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOE Hace10BaHUe
npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuyenue
pE3yJIbTaTOB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX
MHKpOIpenapaTax»

0.5

bubmuoreka [{OK
https://m.eds00.ru/863e8c60

27

I'eneruka nosna.
HacnenoBanue npu3HaKos,
CLEIUIEHHBIX C I10JI0OM

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

HN3MeHUnBOCTS.
Henacnencreennas
U3MEHYHUBOCT.
JlabopaTopHas pabota Ne 6.
Nsyuenne
MOAU(PUKAITMOHHON
WU3MEHYHMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psiia U
BAapUALIMOHHON KPUBON»

0.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacaencrsennasa

0.5

bu6mmoreka [{OK




U3MEHYUBOCTb.
JlabopaTopHas pabota Ne 7.
«AHanu3 MyTauuu y
JPO30( MBI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIpenapaTax»
bu6muoreka [JOK
30 Tenernka seiobexa ! https://m.edso0o.ru/863e8d78
Pe3epBHbIii ypoK.
31 O06o01eH e 110 TEME i
«HacnencrseHHOCTE U
W3MEHYHUBOCTh OPTaHU3MOBY
1 Cenekius Kak HayKa U ) bubnnoreka [JOK
npouecc https://m.eds00.1u/863¢9214
MeToanl M JOCTHXKEHUS
33 CEJIeKLIUU PaCTEeHUM U 1 bubmorexa LOK
https://m.eds00.1ru/863e9214
JKHBOTHBIX
14 buotexHosorust Kak oTpacib | bubnuorexa [JOK
MIPOU3BO/JICTBA https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB 34

[10 [IPOT'PAMME




11 KUIACC

KoaudecTBO 9acoB

JIeKTPOHHbIE
Ne Tema ypoka Kontpoasnbie | IlpakTuyeckue HAara uHppoBrIe
n/n Bcero H3y4eHusi | oOpa3zoBaTe/bHbIEC
padoThI padoThI
pecypchl
| DBOJIOLMS U METOJbI €€ | bubmuorexa [JOK
HU3yYECHHUS https://m.edsoo.ru/863ea20e
Hcrtopus pazsutus
2 npecTaBiIeHud 00 1 bubmmorexa [TOK
pelt https://m.eds00.ru/863e¢9570
3BOJIIOLNAN
bubmnoreka [IOK
3 MukposBoiro 1
HKPOIBOITIOUHA https://m.edsoo.ru/863e9¢cle
[Tomysius kax
dJIeMEHTapHas eANHUIA
BH/JIa U HBOJIFOLIUU. BuG OK
4 JlaGopaTtopnast pabota Ne 1 1 0.5 nommoreka L
https://m.eds00.ru/863e¢99¢c6
«CpaBHEHUE BHJIOB T10
MOP(HOIOTHIECKOMY
KPUTEPHUIO»
BIJKYIIIME CHUJIbI
5 gneMZII{ia HbIC (aKTOPHI) 1 bubmorexa HOK
P P https://m.edsoo.ru/863e9dad
3BOJIIOLIUU
6 EcTtecTBenHnbIit 0TOOp 1 €10 | bubmmoreka [JOK
dbopMbI https://m.edsoo.ru/863e9ed0
Pe3ynpTartsl sBOIIOLMK:
bubmuoreka [JOK
7 IpUCIOCOOICHHOCTh 1 0.5

OpraHu3MOB U

https://m.edsoo.ru/863e9fde




BU000pa30BaHUeE.
JlabopaTtopHnas pabota Ne 2
«Onucanue
PUCTIOCOOTIEHHOCTH
opraHusma u eé
OTHOCHTEIJIBHOTO XapaKTepa

Hanpasnenus u mytu

bu6nmoreka [JOK

AHTPOIIOTCHE3a

8 MAaKpOIBOJOLIUA https://m.edsoo.ru/863e9¢cle
9 Heob6parumocTh 3BOTIONHAH
10 Wcropus xu3Hu Ha 3emiie u
METO/bI €€ N3yUCHUS
1 I'mnoressl MpOUCXOKACHUS bubnuoreka [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emie bu6mmoreka [IOK
10 3paM | Mepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
pacTUTEIBHOTO U )KHBOTHOTO
mupa. [IpakTudeckas padora
13 No 1 «3yuenue 0.5 bubmorexa HOK
https://m.edsoo.ru/863ea8bc
HMCKOTIAa€MbIX OCTaTKOB
pacTeHul U )KUBOTHBIX B
KOJUICKIUSIX)
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YeJIOBEKa bubmuoreka [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2¢c
16 JIBmokytiue cuibl (haKkTopshl) bubmuorexa [JOK

https://m.edsoo.ru/863ead44




OCHOBHBIE CTaIUU

17
HBOJIIOIIMU YEJIOBEKa
YenoBeueckue pachl U
18 MPUPOIHBIC alanTalluu bubmorexa HOK
PHPOA A H https://m.edsoo.ru/863eaca?
YeJioBeKa
Pe3epBHbIil ypoK.
19 O0001IeHE 10 TEME
«Bo3HuKHOBEHHE U
pa3BUTHE )KU3HHU Ha 3eMIie»
20 DKOJIOTHUs KaK HayKa
21 Cpenpl oOuTaHus u bubnuoreka [JOK
9KOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOuoTtudeckue (HaKTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH pacTeHui U3
22 A3HBIX MECT OOUTAHHUSD 0.5 bubmmorexa [TOK
p ’ ' https://m.eds00.ru/863eb10e
JlabopaTopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KOJIEyCa»
bu6mmoreka [JOK
23 buotnueckue GpakTopbl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE
XapaKTEePUCTUKU
nonynsuuu. [IpakTuueckas
o4 YIS p 0.5

pabota Ne 2 «IToacuér
IUTOTHOCTH TIOITYJISILIHIA
pa3HbIX BUJOB PAaCTCHHID»




25 Coo0riecTBa OpraHu3MOB — 1 bubnnorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
%6 DKOJIOTUYECKHUE CUCTEMBI 1 bu6mmoreka [{OK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
9KOCHUCTEMBI.
bub6mmoreka [{OK
27 DKOJIOTHYECKHE MUPAMUJIBI. 1
. https://m.edsoo.ru/863eb5fa
CBOICTBA DKOCUCTEM.
Cykueccus
28 [IpupoHbIE 3KOCUCTEMBI 1
AHTpPONIOT€HHBIE
29 P 1
SKOCHUCTEMBI
30 buocdepa — rinodanpHas | bubnuorexa [JOK
AKOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU ) bubnmnoreka [JOK
CYIIECTBOBaHUS OMOCHEpPhI https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onochepe
32 1
3emun
13 CocymiecTBOBaHHE TTPUPOIBI 1 bubnuorexa [JOK
U 4eJIOBEYEeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIii ypOK.
O06001IeHIEe TEMBI
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHEro o01ero 06pa3oBaHus

CchopMupoBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOIMH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; (PyHKIMOHAJIBHOW TI'PaMOTHOCTH 4YelloBeKa MJIS PELICHMs

KU3HCHHBIX 3a1a4

YMeHHe pacKpbiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMUHOB H
MOHSTUM: KU3Hb, KJIETKA, OPraHu3M; MeTa0on3M (0OMEH BEIIECTB U
IIPEBpALCHUE JHEPIMM), IOMEOCTa3 (CaMOpErysius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEMPOTYKITHS),

HACJI€ACTBEHHOCTb, UBMCHYNBOCTD, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrHYecKHe TEOPUH (KJIETOYHasi, XpOMOCOMHas,
MyTaimonHas), 3akonsl (I'. Mennens, T. Moprana, H.1. Basusosa) u
y4yeHHsd (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHulbl UX IPUMEHMMOCTH K

KHNBBIM CUCTCMaM

YMeHue BiageTb METOdaMH HAy4YHOIr'O IIO3HAHUSA B OunoJIorun
(Ha6J’IIOI[€HI/Ie U OIIMCAHUEC JKUBBIX CHCTEM, IIPOLECCOB H ﬂBHCHHﬁ;
opraHu3anmnsa n IIPOBCACHUC OM0JIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBMKCHUC THUIIOTEC3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKIY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ N 3aKOHOB; YMCHHUC

JCJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?,YJ'II)TaTOB)

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

1

2

3

4

5

VMeHHe BBIACTATH CYIIECTBEHHBIC TMPU3HAKH BHPYCOB, KIICTOK
IMPOKapuoT W OYKaApHOT, OAHOKJICTOYHBIX U MHOT'OKJICTOYHBIX
OpPraHM3MOB;  OCOOGHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
OpEeBpaIIeHUs] SHEPTUU B KiEeTKe, (POTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYecKOro  OOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, UHAUBUAYAJIBbHOT'O Pa3sBUTHA

opranusma (OHTOT'€HE3)




YmMmenne IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BICHEHHUS

OMOJIOTUYECKUX MPOIECCOB U SBICHHM, IS MPUHATHS MPAKTUUYECKUX
pelleHHii B TOBCEIHEBHOM KHM3HU B LIESX o0ecrieueHHs 0€301MacHOCTH
CBOET'0O 3[J0POBbs U 3[JOPOBbs OKPY>KAIOLIHX JIF0JIeH, COOII0AEHUS HOPM
rPaMOTHOTO OKPY’KaloIlle  NPUPOIHON

IIOBCACHUA B cpeac;

IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBpCMCHHOfI OMOJIOTMH M OHMOTEXHOJIOTHH U1 padyuoOHaJIbHOI'O

MIPUPO/IONIOIB30BAHUS

YMeHue pemarh 3JIEMEHTapHble T'€HETUYECKHE 3aJaud Ha MOHO- U
JUTHOPHUIHOE CKpPELMBaHUE, CLEIJIEHHOE HACJIeIOBaHUE; COCTaBJIATh
CXeMbl  MOHOTHOPHUJIHOTO

CKpCHIMBaHUA JUIA MMpEaACKa3aHuA

HacCJICAOBaHUA IIPU3HAKOB Y OPTaHHU3MOB

YMeHue BBINOJHATH JIA0OpAaTOpHbIE M NPAaKTUYECKUE padoThl,

coOmofaTh TpaBwia Mpu paboTre ¢ y4eOHBIM U J1aOOPATOPHBIM

000py1I0BaHHEM

YMeHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMALIHIO
OMOJIOrMYECKOr0 COJepKaHus, BKIIOYAOILYIO ICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NIONyJIsipHBIE MaTepUallbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEN0BaHUi B Ouosoruuy,

MCOUMIINHEC, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJTOTHUECKYI0 WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh TTOHATHUHBIN arnmapar ouoJIoruun

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHUU O MECT€ U POJH OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B POPMUPOBAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHIMCKHX M 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonorun; (HyHKIIMOHATFHOM TPAMOTHOCTH YENOBEKa ISl PEIleHUs

JKHN3HCHHBIX 3aJa4

YMmenue pPacCKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MMOHSATHUH: BUI, IOITYJIAIMWA, FCHO(l)OHI[, OBOJJIIONMUSA, ABHKYIIHWEC CHIIbI




(dakTopsr) HBOJTIOLINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKHE (bakTopsl, IKOCHCTEMA,
MPOIYIICHTBI, KOHCYMEHTHI, PEIyILICHTHI, LETH MUTaHUS,

AKOJIOTUYECKasl MUpaMuia, OMoreoreHo3, onochepa

YMeHue uziaraTb OMOJIOTHYECKUE TEOpUHU (IBONIOIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHS  DBOJIONWH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoapiieBoro cxonacrtsa K.M. bapa, yepenosanus
IJIaBHBIX HampasiieHui u myteit ssomonun A.H. CeBepioBa, yueHus o
oumochepe B.M.  Bepnamckoro), ompenensTh  TpaHUIBI  HX

IMPUMCHUMOCTH K JXKUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE S>KUBBIX CHUCTEM, IPOIECCOB U SIBICHUMU;
OpraHm3anusi W MpOBEJEHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIIBUKCHUE  THUIOTE3bI;  BBIABJICHHUE  3aBUCUMOCTH  MEXKIY
UCCIICTyeMBIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX p€3y.HBTaTOB)

YMmenue BBIJIETIATh CYILLIECTBEHHbBIE IIpU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJOB, MOMYJSIUMN, MPOAYLIEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTeOIleHO30B U  JKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HaCJIEICTBEHHON W3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAOOOPa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTMUECKUX (DAaKTOpPOB Ha OpPraHU3MBI,
MepeHoca BEUIeCTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIIOT€HHBIX
M3MEHEHUH B IKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BEILECTB U

OMOTreOXMMHYECKUX IHKIIOB B Onochepe

VYMmenune IPUMCHATH IMOJIYUCHHBIC 3HAHUA JJIS 00BSICHEHNS
6I/IOJIOFI/I‘-ICCKI/IX nmponeccoB u HBHCHHﬁ, AJid TIPUHATUSA TMPAKTUYCCKUX
pelieHri B MOBCEHEBHOW KU3HU B LIENSAX oO0ecrieueHus: 6€30MacHOCTH
CBOETO 3710POBbsI U 3JI0POBbSI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO  TOBEACHUA B  OKPYXAKIIEH MNPUPOJHON  CpEe;
IIOHUMAaHHUCEC HGO6XOI[I/IMOCTI/I HCITIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ OuoJ0run AJI palliOHAJIBHOT'O IIPUPOAOII0JIb30BAHUA

YMmenue pelmiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aga4u, COCTaBJIATHb

CXEMBI IIEPEHOCA BCUICCTB U SQHEPIHU B OKOCUCTEMAaxX (I_Iel'II/I HI/ITaHI/IH)

YMeHHe BBIMIONHATH JIa0OpaTOpHBIE U TMPAKTUYECKUE PadoThI,
coOmoaTh TpaBWia mpu padboTe ¢ Y4eOHBIM H Ja0OpPaTOPHBIM

o0opyI0BaHUEM




YMeHrne KPpUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEepKaHMs, BKIIOYAIOUIYIO TICEBIOHAYYHbIE 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuyHO-IOMYJSPHBIE MaTepUAIIbI);

? paccMaTpuBaTh ro0aabHbIC IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOUICHHWIO K HUM COOCTBEHHYIO
MO3HILIUIO
YMeHne co31aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOLICHHUS,
10 0000111ass GMOIOTHYECKYI0 HH(POPMALIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BATb TMOHATHHHBINA arrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

buonorus xak Hayka

1.1

buonoruss — Hayka o »uBoW mnpupoxae. Ponp Oumonorumu B (opmMupoBaHUH

COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Metoapl TMO3HAHHS KUBOM TPHUPOABI (HAOTIOACHUE, DKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIHPOBAHUE, CTAaTUCTUYECKas oO0paboTka

JTAHHBIX )

’KuBbIe CHCTEMEI U UX opraHnu3anus

2.1

XKusble cuctemsl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosnoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anuun ouocucrem: MOHCKyJ’IﬂpHO-FeHeTI/ILIeCKHﬁ, KHeTOqHLIﬁ,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBINA, OMOCEPHBIN

XUMUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHYSCKHE JJIECMEHTHI: MAaKpO3JICMCHTBI,
MUKPOIJICMECHTEI. Boz(a U MHUHCpAJIBbHBIC BCIICCTBA. q)}IHKIII/II/I BOJAbI U

MHUHCPAJIBbHBIX BEIICCTB B KJICTKC. HoanepmaHHe OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€nKkoB. AMHHOKHMCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHuMBle M 3aMEHHMBbIE aAMHUHOKHCIOTBI. AMHHOKMCIOTHBIH COCTaB.
YpoBHH CTPYKTYpbl O€IKOBOI MOJIEKYJIbl (IepBUYHAs, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XWUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
byHKIMU OEJIKOB.

®depMmeHTHl — OHoJOrHyeckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
1eHTp, cyOctpatHas croeruduaHocTs. Kodepmentsl. Burtamunbl. OTnnyus

(epMEeHTOB OT HEOPTaHMYECKUX KaTallnu3aToOpOB

33

YTraeBoapl: MOHOCaxapuabl (TJIF0KO3a, pub03a W JIe30KCUpru003a), Tucaxapuibl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmana, TJIWKOTEH, IeJIII0JI03a).
Buonornveckne GyHKINUN YTIIEBOIOB.

Jlununael:  TpUrAHIepuabl, crepounsl,  ¢ochomumunsl.  ['mapoduasHO-
ruapodoOHbIe cBOMCTBAa. buonormueckue ¢GyHkimu JswmnuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHEPTHUU

34

Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnel — MOHOMEpPBI HYKJIIEMHOBBIX




kucnor. Crpoenne u ¢ynkumun JIHK. Crtpoenme u ¢ynkumm PHK. ATO:

CTpoeHue U (PyHKINU

3.5

[uTtonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHs KIETOK

3.6

Knerka kak nenoctHas >kuBas cucrema. OOmue MpU3HAKH KIETOK: 3aMKHYTas
HapyxHast MemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJka

3.7

Tunsl KIETOK: dyKapuoThyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuornyeckoil  kinetku. Kiierounas creHka Oaktepuil.  CTpoeHue
AyKapuoTHUeCcKo KjeTKkh. OCHOBHBIC OTJIMYMSI PACTUTEILHOM, XUBOTHOU M

I'pUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, HX
¢yukuun. [1nazmaruueckas memOpana, e€ coiicTBa U pyHkimu. Llutomnaszma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKU: IHIOMJIa3MaTHYeCcKas CETh
(BIIC), ammapar T'ombmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MHUTOXOHJIpUH, IJAcTUAbl. [IpoucxoxkieHne MUTOXOHAPHUM W IacTui. Buubl
wiactu. HememOpaHHblE OpraHoMbl KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KIyTUKH. OYHKIUU OPraHOUI0B KJIeTKU. Brirouenus

3.9

SAnpo — perynaropHblii neHtp kiueTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpOMaTHH, SAPBIILKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

)KI/ISHG)I@?ITCJ'IBHOCTL KIJIETKH

4.1

O6men BemiecTB, WM MeTaOoNM3M. AccuMMisLus (TUTacTUYECKUil oOMEeH) U
TUCCUMIIISAIINS (PHEPTeTHUECKUd OOMEH) — JBE CTOPOHBI E€IMHOTO Ipollecca
Metabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpopHsiid. Ponb

(bepMeHTOB B OOMeHe BCHICCTB U IIPECBPAICHUH SHCPIUH B KJICTKC

4.2

®dorocunte3. CBetoBas u TeMHOBas ¢asbl Pporocunresa. Peakuuu dorocuHTesa.
DddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HM Ha 3emile.
Binusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIMICHHS €T0
MIPOYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3HpYIoIIHe OakTepuu. 3HAYCHHE XEeMOCHHTe3a IS

JKA3HU Ha 3emiie

4.3

OHepreTudyeckuii oOMeH B KieTKe. PaciierieHue BelecTB, BbIACICHUE U
aKKyMYyJINDOBaHME OHHEPruM B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KUCIOpOAHOE OKHUCIIEHME, WIH KJIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOr0 0OMeHa

44

Peaknun matpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus

TeHETHYSCKOMN I/IH(I)OpMaI_II/II/I B KieTKe. I'eHeTHYecKHil KOJ M €ro CBOMCTBA.




Tpanckpunuus — matpuunblii cunre3 PHK. Tpancmsiuust — 6uocuntes Oenka.

KonupoBanue amuHokuciot. Posib pubocom B GnocunTese O6enka

4.5

Hexnerounsle ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHH, JXKMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaeduuura yenoseka (BUY) — Bo3oyaurens CIIN/a.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

PasMHOXEeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

KreTouHslii UK, WIM KU3HEHHBIA IMKI KIeTkd. MHTepdaza u MHTO3.
[Ipouieccel, mpotekatomyie B uHTepdase. Permnukanus — peakius MaTPUIHOTO
cunteza JIHK. Ctpoenune xpomMocoMm. XpOMOCOMHBIH HAOOp — KapUOTHII.
JluniouHbIN W TaIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[utonoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUIAYATBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — wmuto3. Craaum mutosza. [Iponecchl, mpoucxonsiue Ha

PAa3HBIX CTAAUAX MUTO34A. buonormdueckuii CMBICII MUTO3a

5.2

@dopMBbI pa3MHOKEHHsSI OpPraHU3MOB: Oecrojoe W TojoBoe. Bumel Oecroioro
pa3sMHOXKCEHHUsS: JIeJICHHE HaJBOE, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CriopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC IJISI CCIICKIUU

53

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meito3. Cramguu Meiosza. Ilporeccel, TpouCXOonsiIMe Ha CTaausX Meio3sa.
[ToBegenue xpomocom B Mmeilo3e. Kpoccunrosep. buonornyeckuid CMbICI U

3HaYEeHNE MEN03a

54

l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KMBOTHBIX. [looBbIE
JKCJIC3bl: CCMCHHUKU U AWYHHUKU. O6pa3OBaHI/I€ " pa3BUTHUC NOJOBBIX KJICTOK —
ramer (CIepMaTo30uj, SUIEeKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOEHUS SMIEKJIETOK U criepMaTo30ua0B. OmnonorBopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(ambOpuorenes). Dtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MTO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisinus, opraHoreres. I[locramOpuonansHOe pasBuThe. THIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsMOe, HempsiMoe (IMuuHO4YHOe). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CLIOCOOHBIC BBI3BIBATH BPOXKIECHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTCHUS: CTPOSHUE CEMEHH,

CTaluUu pa3BUTUSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

[Ipenmer u 3agaun reseTuku. VMicropust pa3BuTus FeHETUKU. BKian poccuiickux
U 3apyOexHBIX YYEHBIX B Ppa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu0I0rNYECKUH, LIUTOTE€HETUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUIA ).
OcHoBHBIE TeHETHYECKUE NOHATHA. [ eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpEelINBAHUI

6.2

3aKOHOMEPHOCTH HacJelOBaHUsl IMPU3HAKOB, YyCTaHOBIEHHbIe [. Menzaenem.
MoHOrHOpUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuwiio [OMUHUpPOBaHUSA. 3aKOH pPACHICIUICHHUS MPU3HAKOB.
l'unote3a unctoTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpenMBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAaHMS MPU3HAKOB.
[{uToreHeTNYEeCKHEe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHMS. AHAIU3UPYIOIIEe
ckpeuuBanue.  Vcnonp30BaHME — aHANM3UPYIOIIETO  CKPELUMBAHMS — JJiA

OIPEACIICHUS T'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuersieHHOMY
HacleoOBaHUIO TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHeTndeckue
KapThlI.

I'eneruka mona. XpoMOCOMHOE ONpENeIeHHE Moia. AyTOCOMBI M TOJOBBIE
XxpomMocoMmbl. ['oMoramerHele M TeTeporamMeTHble opranusmbl. HacrienoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIMOHHONH H3MEHYMBOCTU. BapualmoHHBIA psii U BapHallMOHHAs
kpuBad. Hopma peaknuum npusHaka. KoiM4ecTBEHHbIE M Ka4ECTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIU(DUKALIMOHHOW H3MEHUYHUBOCTH

6.5

HacnencrBennasi, wWiM TeHOTUIHMYECKas, W3MEHYUBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melio3 U 1OJIOBOW IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMoOHHas W3MEHYMBOCTh. Kiaccupukamuss MyTamuid:
TE€HHbIE XPOMOCOMHBIE, T€eHOMHbIE. YacToTa ¥ NpUYMHBl MyTauuidl. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTH H.1.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJbI TE€HETHUKH
4eI0BeKa: TeHEAIOTHYCCKUM, OJIM3HEIOBBIH, IIUTOrCHETUYCCKUI,
OMOXMMHYECKHUN, MOJEKyIsApHO-reHeThudecKkuil. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
rnomonipto IIl[P-ananm3a. HacnencrBenHnple 3a0ojieBaHus dYeIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHEIE

oone3nn. CoMaTHYECKHE H TCHCPATHBHBIC MYTallUU. HpI/IHLII/IHBI 340pOBOI'O




o0Opa3a J>KM3HHW, JWATHOCTUKH, MPOQWIAKTUKA W JICUCHHUS TEHETHYECKUX
6one3nell. MenMKoO-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIULIUHCKON

T'CHCTUKHU B IIPCAOTBPAIICHUN U JICUCHUU I'CHCTHUYCCKUX 3a0071€BaHNH YeI0OBEKa

CGHCKHI/IH OpraHu3MoOB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIEHUE CENeKUUH U JTOMECTHUKALIMSL.
VYuenne H.M. BaBunmoBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTOOOpasms
KYJBTYPHBIX pacTeHui. LIeHTpbl MpOUCX0XKAeHHs JOMAIIHUX KUBOTHBIX. COpT,

opoJja, ramMmm

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli U HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM DPACTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpelBaHue — HMHOpuAMHI. Yucrasg nuHus. CKpelMBaHUE YHCTBHIX JIMHHH.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE cKpeliBaHue — ayTOPUAMHT.
Otnanénnas rubpuamszanuss U e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. JIOCTMIKEHMS CEJIEKLIUU DPACTCHUM, >KUBOTHBIX U

MUKPOOPIraHUu3MOB

7.3

buorexHonoruss kKak oTpacib MPOU3BOACTBA. ['€HHas WHXKEHepUs. Tallbl
co3nanusi pexomoOmHanTHoW JIHK wu Tpancrennpix opranm3moB. Kietounas
nkeHepus.  Kierounsle  KynbTypsl.  MHKPOKIIOHAJIBbHOE  PAa3MHOXKEHHUE
paCTeHHfI. KJIOHI/IpOBaHI/IC BBICOKOIMPOAYKTUBHBIX CEJILCKOXO3SIUCTBEHHBIX
OpPraHU3MOB. DKOJOTMYecKhe MU dTudeckue mpodiembl. MO — reHeTmyecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaAaHUA

DBOJIOLMOHHAA OUOJIOTUS

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MeCTO B OMOJIOTHH.

CeuzerenscTBa  3BOMOIMH.  [lanmeoHToNmOrmueckue:  IMOCIEIOBATENIBHOCTD
MOSIBJICHUSI BHUJOB B IAJEOHTOJIOTMYECKON JIETONMUCH, HEepeXxoaHble (OpMBI.
Bbuoreorpadpuyeckne: cxonctBo W paznmuune ¢ayH u (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTHYECKHE: CXOJICTBA U PA3INUMs 3MOPUOHOB pa3HbIX BUI0B
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYAMMEHTapHBIC OpraHbl, aTaBU3MBL. MOJIEKYISPHO-OMOXHUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIICACTBECHHOCTHM H OCHOBHBIX MeTa00IHYECKUX HYTGI\/’I Y BCEX

OpraHnu3mMoB




1.2

OpomonmonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JdapBUHM3Ma. JIBHXKyIIMe CHUibl 3BOJIIOLMHU BUAOB 1o [lapBuHy (uM30BITOYHOE
Pa3MHOKEHHE IPU OIPAHMUYECHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

6opnOa 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) uM  OCHOBHBIE €€ TOJOXKECHHS.

Muxpossontouus. [Tonysinus kak eqMHULA BUAA U YBOJTIOLHHA

1.4

JBwxynme cuiabl ((akTopel) SBONIOLMH BUAOB B Hpupoae. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsinimoHHBIE BOJHBI U JIpeid
reHoB. M3omsamus n murpanus. EcrecTBeHHbIM 0TOOp — Hanpapisiomuil akTop
3BOMIOLNHU. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3yabTaT 3Bosouuu. [Ipumeps
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl ¥ HIUOATATITAIIH.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpaguuecKoe, IKOJIOTHIECKOe

1.5

MaxkposBomtorusi.  PopMbel  3BoNOLMU:  (UIETHYECKass,  JIUBEpPreHTHas,

KOHBCPIrCHTHAA, IMapajljiCIbHasd. H606paTI/IMOCTL OBOJIOIHNH

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuyHble TpEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble Trunoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emJje: abuoreHe3 W MaHCIEpMUs. XUMHUYECKas
3BOJIOLUA. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOLUU.
Havanenbie sTamsl Ouonormdeckoit sBomoruu. ['mmoreza PHK-mupa. TlepBeie

KJIICTKHU M UX 3BOJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PDVYIIII )KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hum Ha 3emiie 1o spaMm U nepuogaM. Karapxeil. Apxelckas u
nporepo3oiickast spbl. llaneosolickas 3pa u €€ mnepuoabl: KeMOpPUUCKUM,
OPJIOBUKCKUW, CHUJIYpPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, MEPMCKHI.
Me3so30iickast opa U €€ epuoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

KaiiHozoiickass »9pa u e€ Tepuojabl: MAJEOr€HOBBIA,  HEOr€HOBBIH,
AHTPOIIOT€HOBBIA. XapaKTepUCTHKA KIUMaTa M TE€OJOTMYECKHX MPOIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApOMOpP(O3bI y
pacTeHUd U KUBOTHBIX. [losiBNIEeHMe, pacuBeT W BbIMUPAHUE TPYII >KUBBIX

OpPTraHU3MOB

23

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -dBoonuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYHIIBI OPTaHU3MOB

24

3BOJ’IIOI_[I/I$I YCJIO0BCKaA. AHTpOHOJ’IOFI/IH KaK HaykKa. Pa3zButue HpeI[CTaBJIeHI/Iﬁ 0

MIPOUCXOKICHUHM dYeJIoBeKa. MeToapl m3ydeHusi aHTpororeHesza. CxonacTtBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CUCTEMaTUUECKOE MOJI0KEHHE YEIO0BEKa.
JBwxynme cuibl (GakTopbl) aHTponorenesa. HacnencTBeHHas W3MEHUYUBOCTD U
€CTeCTBEHHbI 0TOOp. OOLIecTBEHHBIH 00pa3 JKU3HU, W3TOTOBJIEHHUE OpYIUil

TpyAa, MbIIUJICHUEC, PEYb

2.5

OcHOBHBIE CTaAUM W BETBH HBOJIOLUU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxonsamui, YenoBexk Heanaepranbckui, Yenosek
pa3yMHblii. Haxonku MCKOmaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb

pacmpocTpaHeHus1, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOHIHas (eBpazuiickas),
HErpo-aBCTPaJIOU THAS (’xBaTopHuabHA), MOHTOJIOHTHAS (a3martcko-
amMepHuKaHcKasi). UepTsl MPUCIIOCOOICHHOCTH MPEICTABUTENCH UEIOBEUYECKUX Pac

K yCIIOBUSIM cylecTBoBaHMs. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpyKaroias cpeaa

3.1

DKojorus Kak Hayka. 3aJaud W paslieibl 3KOJOTUU. MeTOoJbl IKOJIOTMYECKUX
UCCIIeIOBaHUM. DKoIornyeckoe MupoBo33perne. Cpeapl 0OUTaHUSI OPTraHU3MOB:

BOAHAaA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  ¢axtopsl. Kmaccudukanms — KOIOrMYECKHX  (aKTOPOB:
abuoTHyeckne, OHOTHYECKHE W aHTPOIOTeHHbIE. JleHCTBHE HSKOIOTMYECKUX

(haKkTOpOB Ha OPTaHU3MBI

3.3

AbGunoTtnueckue (akTopbl: CBET, TEMIepaTrypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JIGHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMbl

34

buotnyeckue Qaxrtopbl. Buabl OMOTHYECKHX B3aUMOJEHCTBMIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MAapasUTU3M, MyTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBAPTHPAHTCTBO),  aMEHCAIM3M,  HeEHTpasm3M. 3HadeHHe  OMOTHYECKHX

B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MIOIMyJIAOH. OcHOBHBIE IIOKa3aTeIn
InomyJjiiquu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJMHaM1Ka YUCI€HHOCTH MOMYJIALMY U €€ peryJsiuus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

Coo0OmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumesas). Buapl-nomunantel. Csi3um B

OHOIIEHO3E

4.2

DKkojorudeckne cucrteMbl  (d9kocuctembl). [loHsitTHe 00 dSKocHcTeME U




ouoreonenoze. DyHKIMOHAIBHBIE KOMITIOHEHTBI 3KOCHUCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (mMiEeBblE) YpPOBHU OHKOCUCTEMBbI. lluiieBble 1iemu u ceTu.
OcHOBHbIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCUCTEM:

YCTOﬁQHBOCTB, caMoperyJsusa, pa3BuTUC. CYKI_IeCCI/IH

4.3

[Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOIHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOnOreHHbIe 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pO03KOCHUCTEMBI.
Buonoruueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnagckoro o Ouocdepe. I'panuibl, coctaB M CTPYKTypa
ouocdeprl. Kuboe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH Omochepsl Kak
ro0aNbHOM 3KOCUCTEMBI. J[MHaAMHYecKoe paBHOBECME W oOpaTHas CBsI3b B
ounocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI DJIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBo B Omochepe 3emin. AHTPOIOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanpHBIC YKOJTOTHYECKHUE TPOOTIEMBI.
OcHOBa  palMOHANBHOTO  YIPABICHUS MPUPOAHBIMHU pEecypcaMH U UX

UCHoJIb30BaHue. JlocTrykeHus: OMOIOrHH U OXpaHa MPUPO/IbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
* Enunoe conepkanue ooiiero oopasoBanus. Metouueckue MaTepualsl. -

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bubnuoreka nudpoBoro 06pa3oBaTeILHOrO KOHTEHTA -

https://urok.apkpro.ru/

* Poccuiickas anekTpoHHas mkoja - https://resh.edu.ru/subject/5/

* SIKnacc - uudgpoBoit oOpazoBaTeabHbIN pecypc s IIKO -

https://www.yaklass.ru/

* MocKoBCKas 3JIeKTpOHHAasI IIKoJa - https://uchebnik.mos.ru/main
* [Inardopma ans npoeaeruss Onumnuan u KypcoB «OIUMIIMYM) -
https://olimpium.ru/

* [Toptan «O6pazoBapuym» - https://obr.nd.ru/
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