


HOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaborke mporpaMmbl MO OHUOJOTHM TEOPETUYECKYIO OCHOBY IS
ONpeeNieHns] TMOAXOJ0B K (OPMHUPOBAHUIO COAEpKaHUA Y4eOHOro ImpeaMera
«buosorus»  cocTaBWiIM: KoHUeNTyajdbHble mnojoxkeHus @DPIoC COO o
B3aMMOOOYCJIOBIICHHOCTH 1IeJIeH, COIepKaHus, Pe3yabTaToB 00y4YeHus: U TpeOOBaHUM
K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB, MOJOXEHUS 00 OOIIMX LEISX U MPHUHIMUMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPEIHETO 00IIEr0 00pa30BaHUs
B Poccuiickoit @enepariyu, a Takke MOJOKEHU O creludrke O1oaorun, e€ 3HaYeHUH
B TO3HAHUM >KMUBOW TPHUPOIBI M O0OECIICYCHUU CYIICCTBOBAHUS YEIIOBEYCCKOTO
obmectBa. CornacHO Ha3BaHHBIM MOJOXKECHHSIM, OMPEACCHbl OCHOBHBIC (PYHKIIHUU
MPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu MaéT MpeacTaBICHUE O LENsx, 00 ollel cTpareruu
oOy4YeHUs, BOCIIUTAHKS ¥ PA3BUTHS OOYJAIONIUXCS CPEACTBAMHU y4eOHOTO MpeaMeTa
«buonorusy, onpenenseT 00s3aTeIbHOE MPEAMETHOE COAEPKAHUE, €r0 CTPYKTYPY,
pacrpeneneHue 1o pasieliaM U TeMaM, PEKOMEHIYEMYIO IMOCJIEeI0BaTEIbHOCTh
M3y4YeHHUs] y4eOHOTro Marepuajia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTUKM OO0pa3oBaTeIbHOTO TMpOIlecca, BO3PACTHBIX  OCOOCHHOCTEU
00y4Jaronuxcs.

B nporpamme 1o OuosIOTMM TakK)K€ YUYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM M MPEAMETHBIM pe3yJbraraM OOyYeHHS B
(hopMuUpOBaHMM OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIBHON AEATEIbHOCTH/YU4eOHBIX
nercTBUI 00yJaronMXcsl IO OCBOSHUIO COAEp KaHusl OMOJIOTHYECKOTO 00pa30BaHus.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbI ypOBEHB) peaM30BaH
MNPUHIUI TPEEeMCTBEHHOCTH B H3YyYEHUM Ouojoruu, Onarogaps 4YeMy B HeEWH
MPOCMATPUBAETCSl  HANPABJICHHOCTh HA  Pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
(hopMuUpOBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OpPUEHTALIUM
JUYHOCTH, SKOJIOTHYECKOTO MBIIIUICHUS, IPEICTaBICHUN O 3JOpPOBOM 00pa3e KU3HU U
OepeXHBIM OTHOIICHHEM K OKpyKawliel mnpupomHoit cpene. [loatomy Hapsiay c
M3Yy4YeHHEM 00111e0NOIOTHUECKUX TEOPUIA, a TAK)KE 3HAHUN O CTPOSHUH JKUBBIX CHUCTEM
Pa3HOro paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B MPOTPAMME
mo OWOJIOTMH YJEJICeHO BHUMAaHUE WCIOIb30BAHUIO TOJYYEHHBIX 3HAHUN B
MOBCEHEBHOM >KU3HM JIJISl pELICHUS IPUKIIAHBIX 32/1a4, B TOM YUCJIE: MPOPUITAKTUKA
HACJICICTBEHHBIX 3a00JI€BaHUH YETIOBEKa, METUKO-TEHETUYECKOTO KOHCYJIETUPOBAHMUS,
000CHOBaHUSI DKOJIOTHYECKH  II€J€CO00pa3HOr0 TMOBEACHUS B  OKpYyXKalolleu
IIPUPOJHOM Cpele, aHajuu3a BIUSHUS XO3SAMCTBEHHOW NEITENBHOCTH YEJOBEKA Ha
COCTOSIHUE TPUPOAHBIX M HCKYCCTBEHHBIX OSKOCHUCTEM. YCUJIEHWE BHHUMaHUS K
MPUKJIAIHOM HaIpaBJIEHHOCTH Yy4eOHOoro mnpeaMera «buosorus» MNpoAMKTOBAHO
HEOOXOJMMOCThIO 00€CIIEUeHUsT YCIOBUH JJI PEIIeHUs OAHOW M3 aKTyalbHBIX 3aj1a4
IIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTopas IpeanoaraeT GOpMUpOBaHUE Y
oOydJarouuxcsi  CIOCOOHOCTH  aJanTUPOBAThCS K  HU3MEHEHHUSIM  JIMHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpeaHero oo61ero o0pa3oBaHUs 3aHUMAET BaXKHOE MECTO.
Ona obecneunBaeTr (HOpMUPOBaHHE Yy OOYYarOIIMXCS MPEICTAaBICHUM O Hay4HOH
KapTUHE MUPA, pacupseT u 0000111aeT 3HaHusI 0 )KUBOW MPUPOIE, €€ OTINIUTEIIHHBIX



MIPU3HAKaX — YPOBHEBOW OpPraHMU3alMy U 3BOJIIOIUH, CO3AAET YCIOBUS JJIsl: IO3HAHUS
3aKOHOB >KMBOM MPUPO/bI, (GOPMUPOBAaHUS (PYHKIIMOHAIBHON IPaMOTHOCTH, HAaBbIKOB
310pOBOTO U 0e30macHOro 00pasa KU3HHU, FIKOJIOTHUYECKOTO MBIIUIEHUS, LIEHHOCTHOTO
OTHOUICHMS K KUBOM MPUPOJE U YEIIOBEKY.

bonbiioe 3HaueHne OMOJIOTHSA MMEET TaKkKe Ui PELCHUs] BOCIUTATEIbHBIX U
Pa3BUBAOIIMX 3a/1a4 CPETHETO 00IIEro 00pa3oBaHus, COLUANIN3ALMNA 00yUYaOIINXCS.
N3yuenune Ouonoruu odecnednBaeT ycuoBus 11 (GOpMUPOBAaHUS UHTEIUIEKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX M WH(GOPMAIIMOHHBIX HAaBBIKOB, ACTETUYECKOM KYIBTYpHI,
CHOCOOCTBYET MHTETpali OMOJOTMYECKUX 3HAHWNA C MPEICTABICHUSAMU U3 IPYTHX
y4eOHBIX MTPEIMETOB, B YACTHOCTH, (U3MKH, XUMUU U Teorpaduu. HazpanHbie
MOJIOKEHHSI O TMpEeAHAa3HAYCHUH yueOHOTO TpeameTa «bruonorus» cocTaBUin OCHOBY
JUISL ONPEAENICHHUs] TOAXOOB K OTOOpY M CTPYKTYPHPOBAaHUIO €ro COJEp:KaHHS,
IIPEICTABICHHOTO B IPOrpaMMe 110 ONOJIOTUN.

Otb6op coxmepkanus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyIBTypOCOOOPa3HOr0 MOAX0a, B COOTBETCTBUU C KOTOPBIM
oOyyJaromuecs: JOKHbBI OCBOUTh 3HAHUSA M YMEHMsI, 3HaUUMble i1 (OPMUPOBAHUS
o01Iei KyJabTyphbl, ONPEAETSIONIe aeKBaTHOE MOBEACHHUE YEJIOBEKA B OKPYKAIOIIEH
NPUPOJHONU Cpele, BOCTPEOOBAaHHBIE B IOBCEJHEBHOM JKM3HM U IPAKTUYECKON
aesTenbHOCTH. Ocoboe MecTo B 3TOM CHCTEeME 3HAHUM 3aHUMAIOT 3JIEMEHTHI
COZiepXaHus, KOTOpBIE CIIy)KaT OCHOBOW 1Jsi (POpMHpOBAHMSI NPENCTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpPA M LEHHOCTHBIX OPUEHTALMSIX
JMYHOCTH, CIIOCOOCTBYIOINX I'YMaHNU3AMKA OMOJIOTHYECKOTO 00pa30BaHusl.

CTpyKTYypUpOBaHHE COAEp)KaHHUS Y4yeOHOro MaTepuaja B Iporpamme Io
OMOJIOTMH  OCYHIECTBIEHO C YYE€TOM IPUOPUTETHOIO 3HAUEHUS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOW NMPUPOABI, O €€ YpPOBHEBOW OpPraHM3aluu U
ABOJIIOIIMHU. B COOTBETCTBUUM C 3TUM B CTPYKType yueOHoro mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COJAEpkKaTelIbHbIE JIMHUK: «buonorus kak Hayka. Metozsl
Hay4yHOro no3HaHus», «Kierka kak Ouonornuyeckas cucreMa», «OpraHusM Kak
Ouonornueckas cucrema», «CucreMa M MHOrooOpasue OpPraHM4ecKoro Mupay,
«OBOIIIOIUSA )KUBOU NMPUPOABDY, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHUY.

Lenp wu3ydyenust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaZIeHHE 00YYaIOUTUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHnu3aluu
’KUBBIX CUCTEM Pa3HOTrO paHTa v NpuoOpeTeHre YMEHUI NCII0Ib30BaTh 3TU 3HAHUS AJIs
IPAaMOTHBIX JCMCTBUH B OTHOIIEHHMH OOBEKTOB >KUBOM MPUPOABI W PELICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

Hoctrxkenue Leau u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a3oBoM
YpOBHE 00€CIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1au:

OCBOEHUE OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJOTUYECKUX TEOpHUsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM IS
(dbopMupoBaHUs MPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTHHE MHUpa, O METoJax
HAy4YHOTO IMO3HAHUS, CTPOEHUH, MHOT00Opa3Mu M OCOOEHHOCTSAX MKHUBBIX CHCTEM
pPa3HOrO ypOBHSA OpraHM3aliM, BBIJAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX
HCCJIEJIOBAHUAX B OUOJIOTUH;

(dopmupoBanue y oOy4arOUIMXCSl TII03HABATENIbHBIX, WHTEUIEKTYyaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B IMpollecCe aHalu3a JaHHBIX O IyTSIX pa3BUTHS B



OMOJIOTHUY HAYYHBIX B3IVISIIOB, UJIEH U TIOJIXOIOB K M3YUYCHHIO )KHBBIX CHCTEM PA3HOTO
YPOBHSI OpTraHU3aluy;

CTAaHOBJICHHE y  oOydarouuxcsa oOmed  KyabTypbl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH W OLIEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOW MPHUPOJIbI HA OCHOBAHWHU 3HAHWM U OMbBITA, TOJYYEHHBIX MPU U3yYEHUU
OHOJIOTHH;

dbopMupoBanue y o0Oy4arolmuxcsi YMEHUW WJUIIOCTPUPOBATH  3HAYCHUE
OMOJOTHYECKNX 3HAHWA B TPAKTUYECKON JEATEILHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHM U arpoOMOTEXHOJIOTUIA;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM >KHUBOU
MIPUPOIBI, HEOOXOMIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COONIONEHUS STUYECKHUX
HOPM TP TIPOBEJICHUN OMOJIOTHIECKUX UCCIICIOBAHUT;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUM JUIsl TIOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYPHI, 1J1s1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NIpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOM >KU3HU IS
OIICHKH MOCJIEACTBUI CBOEH NEITEIBHOCTU MO OTHOIIEHUIO K OKpYXKalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOeHHE Mep MpOQUIAKTUKH
3a00JIeBaHU.

B cucteme cpennero obiero oopazoBanus «buosorusy», nzydyaemas Ha 6a30BOM
YpOBHE, SIBISIETCA 0O0s3aTeIbHBIM Y4YEOHBIM MPEAMETOM, BXONSAIIMM B COCTaB
npeaMeTHon o0nacTi « ECTecTBEHHO-HAayYHBIE PEAMETHD.

JIns u3ydeHus: 6Mosioru Ha 0a30BOM YPOBHE CpeAHEro oOIero oopa3zoBaHUs
orBoauTcsa 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 knacce — 34 gaca
(1 gac B HeneMO).

COAEPXAHUE OBYYUEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, GUiIocodueit, STUKON, ICTETUKOHN U rTpaBoM. Poib
Oouonorun B (GOPMUPOBAHUM COBPEMEHHOW HaydyHOW KapTuHbl mupa. Cucrema
OMOJOTUYECKUX HayK.

MeTonbl MO3HaHUS KUBOM NMPUPOAbl (HAOIIOIEHUE, SKCIEPUMEHT, OINUCAHUE,
U3MepeHue, Kiaccudukaus, MoJeIUpoOBaHue, CTaTUCTHUECKass 00paboTKa JaHHBIX).

JdemoncTpanuu:

[Toptpetst: Y. lapsun, I. Menaens, H. K. Konbros, k. Yorcon u @. Kpuk.

Tabmuubl U cxembl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI.

JlaboparopHble ¥ NPaKTH4YeCKUe PadoOThI:

[Ipaktuueckas pabora Ne 1. «Vcnonmb3oBaHHMe pa3IUYHBIX METOAOB IIPU
M3Y4YEHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPraHU3ALHA.

Xusble cuctembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHust omonmoruu. OTiamyane
JKUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOABI.



CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHHM3aluu OUOCUCTEM:
MOJICKYJIAPHbIN, KIIETOYHbIM, TKAHEBbI, OPTaHU3MEHHBIN, IOMYJISAIUOHHO-BUIOBOU,
AKOCHUCTEMHBIN (OMOT€OIIEHOTUUECKUI ), OMOC(EPHBIA.

JdemoHcTpanmm:

Tabnumpl u cxembl: «OCHOBHBIE TMPU3HAKU KU3HW», «YPOBHU OpraHU3aIllUU
KUBOU MIPUPOIBD».

Oo6opynoBanue: mozaenb Mosekyssl JIHK.

Tema 3. XuMH4YeCKH COCTAaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XUMHYECKUE DJIIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIIMM  BOJBI M MHUHEpaJdbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOTO OalaHca.

benku. CoctaB u cTpoeHne OelKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHuMbIE M 3aMEHUMBIE aMUHOKHUCIOTHI. AMWHOKHUCJIOTHBIA COCTaB. YPOBHH
CTPYKTYpbI OEJIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XuMHU4YeCcKe cBoMcTBa OenKkoB. bronornyeckue QpyHKIM OEIKOB.

depMeHThl — OMoJornyeckue Karanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEHTP, cyocTparHas cnerupuyHocTh. Kodepmentsl. Buramunsl. Otanuns hpepmMeHToB
OT HEOPTraHUYECKUX KaTaJu3aropoB.

VYrieBonbl: MOHOCaxapuabl (IIIOKO3a, pud03a U JAe30KCUpr003a), Arucaxapuibl
(caxaposa, JakTo3a) W MoJucaxapuabl (Kpaxmaa, DIHKOTEH, UeJUI0I03a).
buonoruueckue GyHKIMH YTITIEBOOB.

Jlunuasl:  Tpunmmuepuasl,  Gochomunuabl, crepouabl.  [mapoduibHO-
ruapodoOHbIe cBoiicTBa. buonornueckue ¢hpyHkuuu aunuaoB. CpaBHEHUE YITIEBOIOB,
OC€JIKOB M JIMIHUJIOB KaK UCTOYHUKOB SHEPIHUH.

Hyxnennossie kucnorsl: JJHK n PHK. Hykieotuasl — MOHOMEPBI HYKJIIEMHOBBIX
kucioT. Crpoenue u ¢pyukiuu JJHK. Ctpoenne u ¢pynkuun PHK. Buast PHK. AT®:
CTpOCHHE U (PYHKIIHH.

[uromorus — Hayka o kietke. KiietouHasi Teopusi — npumep B3aUMOACHCTBUSA
ujel u (pakToB B HAYYHOM MO3HAHUH. MEeTOIbI U3YyUEHUS KICTKH.

Krnerka xak memnoctHas >xuBasi cucrema. OOIue MpU3HAKK KIIETOK: 3aMKHYTas
HapyxHasi MemOpana, mojekyiabl JIHK kak reHeTndeckuil ammapar, cuctreMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapruoTUUeCcKas U mpokapuoTudeckas. OCoOOEHHOCTH CTPOCHHUS
npokapuoTudyecko  kinetku.  Kierounas  crenka — Oakrtepuil.  CTpoeHue
AYKapHOTUYECKOUN KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTEIBHOM, )KUBOTHON U TPUOHOM
KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhl KJIETOK — KJIETOYHAs CTEHKA, DIMKOKAJIUKC, X
¢ynkuuu. [lna3zmarnyeckas memOpaHa, e€ cBoiicTBa W QyHkuuu. [{uTomnasma u eé
opranounbl. OmHomemOpannbie opraHounbl kieTku: OIIC, ammapar [ombmxu,
nu30coMbl. [lolyaBTOHOMHBIE OpPraHOWAbl KIETKH: MUTOXOHAPHUM, IUIACTHUIBIL.
[Ipoucxoxnenne MHUTOXOHAPUNA W TulacTua. Bunabl toactun. HememOpanHbIC
OpraHOWIbI KJIETKH: puOOCOMBI, KIIETOYHBIN LIEHTP, IEHTPUOIHN, PECHUYKH, KTI'YTUKH.
@yHKIUHA OPraHOUIOB KJIETKU. BKITFOueHUsI.

SAnpo — perynstopHbiii 1eHTp KieTku. CTpoeHue smpa: siaepHas o0o0JovKa,



Kapuoria3ma, XpOMaTrH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanmm:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneitneH, P. Bupxos, JIx.
YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnipenesieHre XUMHUYECKUX JIEMEHTOB B HEXUBOW MPHUPOAEH,
«Pacrnpenenenne XuMUYECKUX JIEMEHTOB B )KUBOU MIPUPOJIEY.

Tabmumer u cxembl: «llepuogudeckas TabnauIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MONEKyIbl BONbI», «bruocuHTes Oenka», «CTpoeHHE MOJEKYIbI OeKay,
«Crpoenne ¢epmenta», «Hyxnennosbie kuciotel. [JHK», «CtrpoeHune momexymbi
AT®», «CrpoeHne 3yKapuOTHYECKOM KIETKH», «CTpoeHHEe MKUBOTHOWU KIETKW»,
«CTpoeHue pacTUTENbHON KIeTKu», «CTpoeHHuE MPOKAPUOTHYECKON KIIETKWY,
«CTpoeHue sajipa KIETKN», « YIIEBOAD, «JIMIUIbD.

OOopynoBaHue: CBETOBOM MHKpPOCKON, O0OOpyIOBaHWE JJisi TMPOBEACHUS
HAOJIIONICHUHN, W3MEpPEHUH, OHKCIEPUMEHTOB, MHKpPOIpENnaparbl PacTUTENbHbIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

JlaGopaTopHble U MpaKTH4YeCKHEe PadoOThI:

JlaGoparopnass pabora Ne 1. «l3ydyeHue KaTaJMTHYECKOM aKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpPE aMUJIa3bl WU KaTala3bl)y.

Jlaboparopnas padota Ne 2. «/3yueHre cTpoeHUs KJIETOK PACTEHHM, >KUBOTHBIX
1 OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax U UX OMUCAHUEY.

Tema 4. ’KuzHeaeATeIbHOCTb KJIETKH.

OOMeH BelecTB, WM MeTaboau3M. AccuMuisius (IIacTUYEeCKuid oOMEH) U
TUCCUMWISIIUS  (SHEPreTUYeCKUii OOMEH) — JBE CTOPOHBI €IWHOrO Mpoliecca
Metabonu3ma. Poyib 3aKOHOB COXpaHEHHSI BEHIECTB M HHEPIMM B IMOHWMAaHUU
MeTadou3ma.

Tunbl oOMeHa BemiecTB: aBTOTpOo(dHBINH U TerepoTpodHbIil. Ponb GpepMeHTOB B
oOMEHE BEIIECTB U MPEBPAICHIUN YHEPTHUH B KIIETKE.

®orocunTe3. CBeToBas u TeMHOBas (a3wl porocunTesa. Peakiuu porocunTesa.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HadyeHWEe (OTOCHHTE3a I JKM3HU Ha 3emile.
Brnusaue ycnoBuit cpeapl Ha  (POTOCHMHTE3 U CIOCOOBI  TOBBIIMICHUS €TI0
MPOJIYKTUBHOCTHU Y KYJABTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIME OaKTepuH. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIE.

DHepreTuueckuidi 0oOMeH B KIIETKe. PaciiernseHue BeIIeCTB, BBIJCICHUE U
AKKyMYJIMPOBaHUE DHEPTHM B KJIETKE. JTallbl YHEPreTUUYECKOro oOMeHa. [ukonus.
bpoxkenne u ero Buapl. KHCIOpOZHOE OKHUCICHWE, WJIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopuiimpoBanue. IHHEKTUBHOCTh IHEPTETUIECKOTO0 0OMEHa.

Peakiuu marpuyHoro cuntesa. [enetnueckas nndopmanus u JJHK. Peanuzanus
reHeTHYeCKod wuHpoOpMauu B KJIeTKe. [eHeTWYecKWil KOl ¥ €ero CBOWMCTBA.
Tpauckpunus — marpuusbsiii cuaTe3 PHK. Tpancnsammst — 6uocunre3 Oenka. ITamsl
Tpaucsaiuu. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTe3e Oerka.

Heknerounbsie dopmbl xu3Hu — BUpychl. Mctopust otkpeitusi BupycoB (/1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIA  BHUPYCOB.
bakrepuodaru. bone3nun pacteHuil, KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.



Bupyc ummynonedunura uenoeka (BUY) — Bo3Oymutens CIINa. OOpatHas
TPAHCKPUIILIUS, peBepTa3a u uurerpasa. [lpodunakrrka pacnpocTpaHeHus BUPYCHBIX
3a00JIeBaHMI.

JdemoHcTpanmm:

IToptpetsr: H. K. Konwuos, . M. UBanoBckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tumbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooOMeH», «Xioporact», «®Potocuntedyn, «Ctpoenue JIHK»,
«Ctpoenne u (QyHKknmoHHpoBaHUE reHay, «CuHTE3 Oenka», «[eHeTHdyeckuii Komy,
«Bupyco», «bakrepuodaruny, «Ctpoenue u xuszHeHHbI 1ukn Bupyca CIIN/a,
Oakreprodaray, «Permmukanus JJHK».

ObopynoBanue: moxaenu-ammukanun «Ynsoenue JHK u Tpanckpumius»,
«buocuntes 0enka», «CTpoeHue KIETKW», MoJenb cTpykTyphl JTHK.

Tema 5. PazMHoOKeHUE M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounblii 1uki, WM SKU3HEHHBIM UK KieTku. MHTepdaza u MHUTO3.
[Iportieccel, mpoTekaromue B uHTepdase. Permkaiys — peakius MaTpudHOTO CHHTE3a
JHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — Kapuotum. [{umiaouHbIil u
rariouAHbBIA  XpOMOCOMHBIE HaOopbl. Xpomartunbl. lluTonorudeckne OCHOBBI
Pa3MHOXKEHHUS M1 UHAUBU1YaIbHOTO Pa3BUTHUSI OPTAaHU3MOB.

Henenne wierku — Murto3. Craaum mutosa. IIpoueccel, mpoucxonsiiyue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOTHMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rubesnb KJIETKH — alonTo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe W monoBoe. Buael Oecnonoro
Pa3MHOXKEHHUSI: JIeJICHUE HAJBOE, TOYKOBAHHUE OJHO- U  MHOTOKJIETOYHBIX,
crnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUE. VCKyCCTBEHHOE KIOHUPOBAaHUE
OpraHU3MOB, €r0 3HaYECHHE JIJISl CEIEKIUU.

[TonoBoe pazMHOXKEHUE, €r0 OTIIMYUS OT OECIIOJIOTO.

Meiio3. Craguum Meiiosa. llpoueccel, mpoucxoasmie Ha CTagusix Menosa.
[ToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornyecknii CMbICIT U 3HAYECHUE
Meno3a.

['ametorene3 — mporiecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [lo0BBIE
’KeJIe3bl: CEMEHHUKHU U SMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaro3ou, SUIEKIIETKA) — cliepMaToreHe3 u oBorene3. OCoOEHHOCTH CTPOCHUS
SIMIIEKIIETOK U criepMaTo30ou10B. OmonorBopenue. [lapreHorenes.

WuauBunyanbHoe  pa3BuUTHE  (OHTOTEHE3). OMOpPHOHAJIBHOE  pPa3BUTHE
(amOpuorenes). Otanbl 3MOPHOHAIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyisuus, opraHoreHes. [loctamOpuonanbHOe pa3BuTHE. THUIIBI
MOCTAMOPHOHAIILHOTO Pa3BUTHS: MPAMOE, HEMPAMOE (JIMUYMHOYHOE). BiusiHue cpesbl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CITIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTRA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU,
CTaJIMU Pa3BUTHUA.

JdemoncTpanuu:

Tabmuret w1 cxembl: «@DOpMBI  pPa3MHOKEHHsI OpPTraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHHUE Y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE PACTEHUID,
«/lenenne wierkum Oakrtepwity, «CTpoeHHE TIONOBBIX KIETOK», «CTpoeHue
xpoMocombly», «Kitetounsli 1mukn», «Pemmkanus HHK», «Mwuto3», «Meiosy,



«Ipssmoe u Henmpsimoe pa3BuThE», «l ameToreHe3 y MIICKOMUTAIOMIMX U YEIOBEKA,
«OCHOBHBIE CTAJIUM OHTOT€HE3AY.

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENapaTsl «CrniepMaTo30u sl
MJIEKOTIUTAIOMIETO», «SIHIEKneTka MIIeKonuTaromero», «KapuoknHes B KIIETKax
KOpEIIIKa JIyKa», MarHUTHasi MoJieNb-anuinkanus «Jlenenue kinerkn», monens [JHK,
MoJieb MeTada3HOM XPOMOCOMBI.

JlabGoparopHble M NIPaKTH4YeCKUE PadoOThI:

Jlaboparopnas padota Ne 3. «Habmronenne MuTO3a B KJIETKAX KOHYMKA KOPEIITKA
JIyKa Ha TOTOBBIX MUKPOIPENAPATAX).

Jlaboparopras padota Ne 4. «/3y4eHne CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

Tema 6. HacieAcTBEHHOCTb U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Micropus pa3sBUTUs TeHETUKU. Ponb muronorun u
AMOPUOJIOTUH B CTAHOBJICHUHU TeHETUKH. BKiaa poccuiickux u 3apyOeHbIX yUEHBIX B
pa3BUTHE TEHETHKU. MeTo/lbl TeHETHKU (THOPHUI0NIOTHYECKUN, ITUTOTCHETHUECKUH,
MOJIEKYJSIPHO-TEHETUYECKUI). OCHOBHBIE T€HETHYECKHE MOHATHS. |eHeTmyeckas
CHMBOJIMKA, UCIIOJIB3yEMAsl B CXEMaX CKpPEUIMBaHUM.

3aKOHOMEpPHOCTH HAacCJE€IOBaHUsl IMPU3HAKOB, YCTaHOBIECHHbIE [. MeHaenem.
MonorubpuHoe cKkpemmuBatie. 3akoH eIuHO000pa3us THOpUI0B EPBOTO MOKOJICHUS.
[IpaBuiio TOMUHHUPOBaHMS. 3aKOH PACIICTUICHUS MPU3HAKOB. [ MIOTE3a YNCTOTHI TAMET.
[TonHOE M HEMOTHOE JOMUHUPOBAHUE.

JurnbpunHoe cKpelnuBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBAaHUS MPU3HAKOB.
[{utoreHeTHYECKUE OCHOBBI JUTHOPUAHOTO CKPEUIMBAHUS. AHAIM3UPYIOIIEE
CKpenuBanue. Vcrnonp30BaHUE aHAIM3UPYIOLIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
TeHOTHIA OCOOH.

CuermieHHoe HaclieoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHOMY
HACJIEIOBAaHUIO TeHOB. Hapylienue cuenenus reHoB B pe3ysbraTte KpOCCUHIOBEPA.

XpOoMOCOMHas TEOPHUS HACJIEACTBEHHOCTH. | €eHETUYECKHUE KapThl.

I'eneruka mosia. XpoMOCOMHOE ONpeeNieHHEe Mojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. [ OMOrameTHele W TeTeporaMeTHble OpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3menunBOCTh. BUIIBI M3MEHYMBOCTHU: HEHACJIEACTBEHHAsT M HACJIEACTBEHHAS.
Ponp cpenbl B HEHACJIEACTBEHHOU V3MEHYUBOCTH. XapakTrepucTuka
MOAUGUKAITMOHHON HM3MEHUYMBOCTH. BapuallmoHHBIN psijy U BapuallMOHHAs KpUBasl.
Hopma peakiiun npusnaka. KonuecTBeHHbIE U KAYECTBEHHBIE MTPU3HAKK U UX HOpMaA
peakiuu. CBoiicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrtBenHasi, wWiM TEHOTUNMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAs
M3MEHYMUBOCTh. Mei03 1 MoJI0BOM Mpolecc — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTH.
MyTtanonHasi u3MeHUUBOCTh. Kiaccudukaius MyTaluii: TeHHbIE, XpPOMOCOMHEIE,
reHomMHble. YactoTa ¥ npuUuMHBI MyTauuid. MyTareHHsle  (akTopbl. 3aKoH
TOMOJIOTHYECKHX PSIIOB B HacHeACTBEeHHOM n3MeHunBocty H. M. BaBunosa.

BHesnepHnas HacneACTBEHHOCTh U U3MEHUHUBOCTb.

I'eneruka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJIbI TE€HETHKHU
yeJIoBeKa: TNeHEaJIOTUYECKNUHM, OJM3HEIOBBINA, ITMTOTCHETHYECKUHM, OMOXMMHUYECKHH,
MOJIEKYJSIPHO-TeHeTHYeCKI. COBPEMEHHOE ONPEICIICHUE T€HOTUIIA: TTOJIHOTEHOMHOE



CEKBEHHPOBAaHME, TCHOTHUIIMPOBAHHWE, B TOM uucie ¢ nomowmbio [II[P-anammsa.
HacnenctBeHHsle  3a0oieBaHUsl  4YeJlOBEKa: TEHHble Oosie3HM, OONE3HH ¢
HaCJIEZICTBEHHOM MPEAPACIONOKEHHOCTBIO, XpPOMOCOMHBIE Oonie3Hn. CoMaTH4ecKue u
reHeparuBHble MyTanuu. CTBoJOBbIE KIETKH. [IpuHIMIBI 370pOBOro 00pasa KU3HH,
AUArHOCTUKY, TNPOPUIAKTUKM U JIEYEHMs] TeHETHUYeCcKux Oose3Hel. Menuko-
TEHETUYECKOE  KOHCYJIBTUPOBAaHUE. 3HAYCHHE  MEAMIMHCKOM  T'€HETUKH B
IPEJOTBPAILEHNH U JICYEHNU T€HETUYECKUX 3a00JIeBaHNH YeIoBeKa.

JdemoHcTpanuu:

[Toptpetsr: I. Mennens, T. Mopran, I. ge ®pusz, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuit, H. Y. BaBumnos.

Tabnuuel 1 cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE W €r0 HUTOTeHETHYEeCKas
OCHOBa», «3aKOH PACLICIUIEHUS U €r0 LIUTOIrC€HETHYECKasi OCHOBA», «3aKOH YHCTOTHI
rameT», «JlurudpunHoe ckpemmBanuey», «L{uromornyeckue OCHOBBI TUTHOPUIHOTO
CKpeuuBaHus», «Melo3», «B3auMoAeicTBUE ajuleNbHBIX T'e€HOBY», «leHeTnueckne
KapThl PACTEHUH, JKMBOTHBIX M 4YeEJOBEKa», «leHeTuka Iona», «3aKOHOMEPHOCTH
HACJIEI0BaHNUs, CLIETUICHHOTO € IOJIOM», « KapuOTHIIBI YenoBeKa 1 JKUBOTHBIX», «BubI
U3MEHYMBOCTH», «MonudukanronHas wusMeHUnBOCTHY», «HacnenoBanue pesyc-
¢bakropay, «l'eHeTuka rpymnm KpoBu», « MyTallnoHHasi U3MEHUUBOCTh.

ObopynoBanue:  MoJeIU-alIUIMKaMK ~ «MOHOTMOPUIHOE  CKpEIIMBAHUEY,
«Hemnonnoe  nomuHupoBaHue», «JluruOpuanoe ckpemuBanue», «llepekpécr
XpOMOCOM», MUKPOCKON M MHKporpenapar «Jlpozoduna» (Hopma, Mmytauuu (Gpopmsl
KpPBUIbEB M OKPACKU Tela), repoapuii «I opox moceBHOM».

JlaboparopHble ¥ IPaKTH4YeCKUe PadOThI:

Jlaboparopnasi padora Ne 5. «M3yueHuwe pe3ylnbTaTOB MOHOTHOPHUIHOTO U
IUTHOPUIHOTO CKPELIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKPOIPEapaTax».

JlaGoparopnas pabora No 6. «3yyeHue MoauduKalmOHHON H3MEHYMBOCTH,
IIOCTPOEHUE BaPUALIMOHHOTO PSJia U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 myTanuii y JIpo30Quibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padora Ne 2. «CocTaBieHre U aHaJIU3 POAOCIOBHBIX UEJIOBEKAY.

Tema 7. Cenexuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiuss Kak Hayka W IMPOLECC. 3apOXKACHHUE CEIEKUUH M JOMECTHKALHS.
VYyenue H. Y. BaBunoBa o 1ieHTpax MpoUCXOKIEHUS U MHOTOOOpa3usi KyJIbTypPHBIX
pactenuil. LIeHTphl mponcxoKaeHUsT JOMAIIHUX JKUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbld U MHIAUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPAacTeHHM M KUBOTHBIX. OIEHKa »JKCTepbepa. bIM3KOPOICTBEHHOE
CKpeuuBaHue — MHOpuAuHr. Yucrad nuaus. CKpelnBaHre YuCcThIX TuHUi. ['eTeposuc,
win rubpuanas cuia. HepoiacTBeHHoe ckpenuBaHue — ayTOpuauHr. OTaan€HHas
rubpuauzanus 1 e€ ycnexu. MIcKkyCCTBEHHBIN MyTareHes 1 NoJy4YeHUe MOIUILIOUI0B.
JIOCTMKEHNs CENIEKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTexHONIOrMs Kak OTpacib MPOU3BOACTBA. [€HHas WHXEHEepHs. OTarbl
co3manusi pexkomOmHaHTHOM JIHK w Tpancrenneix opraamsmoB. Kierounas
nHXeHepus. Kitetounble KynbTypbl. MHMKpPOKJIOHAJIBbHOE PAa3MHOKEHUE PACTEHUU.
KiloHnpoBaHue  BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkonornyeckue u 3tudeckue mnpodieMel. MO — renernyeckn MoaupUIIUPOBAHHBIE



OpPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypun, I'. /I. Kapneuenko, M. ®@. 11BaHoB.

Tabmuubl u  cxeMbl: Kapta «LIeHTpBI TPOUCXOKACHUS W MHOT000pa3us
KYJIBTYPHBIX pacTeHuil», «llopoabl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas rudbpunmuzanus», «Padotel akanemuka M. ®. VBaHoBay,
«llomummongus», «OOBEKTBl OHOTEXHOJNOTHNY», «KIleTouHBIE  KYJABTYphl H
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYISDKU TUJIOOB M KOPHEIUIONOB AUKUAX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repdbapuii «CeabCKOX0391CTBEHHbBIEC PACTEHUS.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI:

Oxckypcusi « OCHOBHBIE METO/IbI U IOCTHKEHUS CEJICKIIUU PACTCHUHN U ) KUBOTHBIX
(Ha CENMeKIMOHHYIO CTaHIIUIO, TUIEMEHHYIO ()epMY, COPTOUCIIBLITATEILHBIN YIacTOK, B
TEIUIMYHOE X035HCTBO, Ja00OpAaTOPUIO arpOYHUBEPCUTETA UITM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. IBoTIONMOHHAS OMOJIOTHS.

[IpeanochIKi BOSHUKHOBEHUS HBOJIIOIIMOHHON TEOPUHU. DBOITIOIMOHHAS TEOPHUSI
U e€ MecTo B OMoJoruu. BiusiHue 3BOIIOIIMOHHON TEOPUU Ha Pa3BUTHE OWUOJIOTHH U
JIPYTUX HayK.

CBugerensctBa  sBOodOLMHU. [laneoHTONOrMYECcKUe:  MOCIEAOBATENBHOCTD
MOSIBJICHUSI BHUJIOB B TMAJCOHTOJIOTMYECKOW JIETOMHUCH, TEPEXOAHbIe (POPMBI.
buoreorpadguueckue: cxoacTBo U paziauuue ¢hayH u Gop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOACTBA M pa3auyus 5SMOPUOHOB pPAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
PYAMMEHTApHbIC OpraHbl, araBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METAa0OJUUECKUX MYyTeH Yy Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. Ilpeanochuikm  BO3HUMKHOBEHUS
napBuHU3MA. JIBrKyiiyMe Ccuiibl 3BOJONMHM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MpPU OTPAHUYECHHOCTH PECYpPCOB, HEOMpPENesIEHHAasT W3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas Teopusi sBomonuu (CTD) u e€ 0CHOBHbIE TTOJIOKEHUS.

MuxkponsBomtorus. [lomynsanus kKak equHUIa BUa U 9BOTIOIUH.

JBvkymue cuibl ((hakTopbl) SBOMIONMK BUIOB B mpupoae. MyTallmoOHHBINA
MpoIecc 1 KOMOMHATUBHAS M3MEHUYUBOCTh. [OMmyIsiiuoOHHbBIE BOJHBI U JIpei( reHOB.
N3onsauusa u Mmurpanus.

EctectBennblii  0oTOOp — HampaBigoomuil ¢akrop sBomonuu.  Dopmbl
€CTECTBEHHOI0 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KAk pe3yiabrar dBomonuu. [Ipumepst
MIPUCIIOCOONICHUH y OpraHu3MoB. ApoMopd03bl U N0 AN TAIINH.

Bun u Bunoo6pazoBanue. Kpurepun suga. OcHOBHBIE ()OPMBI BUI000pA30BaAHUS:
reorpagpu4eckoe, IKOJIOTUIECKOE.

MakposBomorusi.  @opMbl  3BoNONMH:  (UIETHYECKAs, JTUBEPTCHTHAs,



KOHBEpreHTHas1, mapasienbHas. HeobpaTuMocTs 3BOIONUY.

[IpoucxoxxneHnue OT HeCHEUHAIM3UPOBAaHHBIX MpenkoB. IIporpeccupyromas
crienuanIn3anus. ATanTUBHAs paaualysl.

JdemoHcTpanmm:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuipl u cxembl: «Pa3BuTHE opraHMYecKoro Mupa Ha 3emie», «3apoiblliu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl 60pPHOBI 3a CYIIECTBOBAHUE,
«EctectBenHbI 0TOOP», «MHOTO00pa3ue COPTOB pacTeHui», «MHOTOOOpa3ue mopos
KUBOTHBIX», «llomymsiuuny, «MyTallMOHHAsE W3MEHYUBOCTBY, «ApPOMOP(O3B»,
«Mmunoanantarumny, «O01mas nereHepanus», «J[Brkymume cuibl sBomonuny, «Kapra-
cxeMa Mapmpyta myrtemectBus Y. JlapBuna», «boppba 3a cymecTBOBaHHUEY,
«IIpucnocobnenHocts  opranu3moBy»,  «leorpaduueckoe  BuI00OpazoOBaHUEY,
«DKOIOruuecKkoe BU1000pa30BaHUE.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HA0OP
IJIOJIOB U CeMsTH, KoJuleKuus «IIpuMepsl 3alIUTHBIX NPUCTIOCOOIECHUN Y dKUBOTHBIXY,
Monenb «OCHOBHbIE HampaBlIE€HUS 3BONIOLMM», 00BEMHas Mozaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduyeckas kapra wmupa, Kouiekius «DOpMbl  COXPaHHOCTHU
MCKOIIaeMbIX KUBOTHBIX U PACTEHUI», MoJenb anmuinkanus «llepexkpéct xpoMocom,
BJIaXHbIe  mpemnaparbl  «Pa3ButMe  Hacekomoro»,  «Pa3BuTHE  JIATYIIKW»,
MuUKpornpenapar «Jpo3zodpuna» (HopMa, MyTanuu GOpMbl KPbLIILEB U OKPACKU TETA).

JlaboparopHble ¥ IPaKTH4YeCKUe PadOThI:

Jlaboparopnasi pabora Ne 1. «CpaBHeHUE BHUIOB IO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnasi pabotra Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma u eé
OTHOCHTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emure.

JloHay4yHbl€ TPEICTABICHUS O 3apOXKACHUM KU3HU. HayuHble TUMOTE3bI
BO3HUKHOBEHUS )KU3HU Ha 3eMJie: a0MOoreHe3 U MaHcnepMus. XUMHUUecKast 3BOJTIOLIUA.
AOnOTeHHBIN CUHTE3 OpraHUYECKUX BEUIECTB M3  HEOPraHWYECKHX.
DKCIEPUMEHTAIBHOE MOJATBEPKICHUE XMMHYECKON 3BoNIfoIMU. HadanbHble 3Tambl
ouonoruyeckoit sBomoruu. [unoreza PHK-mupa. ®@opmupoBanme memOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HUX 3BOJIIOLHUA.
dopMHUpPOBaHUE OCHOBHBIX TPYTI )KUBBIX OPTraHU3MOB.

PasButne xu3HM Ha 3emuie mo spaM u nepuoaam. Karapxeil. Apxelckas u
npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoibl: KEeMOPUNHCKUHN, OPAOBUKCKUH,
CUJIyPUMCKUN, TE€BOHCKU, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3o030¥ickas dpa U €€ epUOAbl: TPUACOBBIHN, IOPCKUM, METIOBOM.

KaiiHo3oiickass »3pa u €€ mnepuoabl: MNAJCOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOTEHOBBIM.

XapakTepUCTUKA KIUMara M TEOJOTHYECKUX IMpolreccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLMU PACTUTEIILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHuil u
#KUBOTHBIX. [losiBIeHME, paclBET ¥ BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe -dBoONUU. OCHOBHBIE



CUCTEMATUYECKUE TPyl OPraHU3MOB.

DBOJIOIMS YeJOBEKa. AHTPOMNOJIOTUS KaK Hayka. PazBuTue npenctaBieHHN O
IIPOUCXOKICHUH YesloBeKa. MeToabl n3ydeHHs anTponoreHesa. CXoacTea v pa3inyuus
YEJI0BEKA U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YEIIOBEKA.

JBroxymue cuisl ((pakTopsl) aHTponoreHe3a. HaciencrseHHass “BSMEHUYMBOCTD U
ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 *KU3HU, U3TOTOBIICHUE OPYAUM Tpyna,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU SBOJIOLMU YEJIOBEKA: aBCTpajoNUTeKku, YenoBek
ymensli, Yenosek npsaMoxonsimmi, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku nckonaeMbIX 0CTaTKOB, BPEMS CYLIECTBOBaHUS, 00JIaCTh paclpOCTPAHEHMUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIINE Pachl: €BpONeouIHas (eBpa3uiickas),
HErpo-aBCTpalonIHasl (3KBAaTOpUasbHAas), MOHIOJIOUIHAs (a3UaTCKO-aMEPHUKAHCKas).
YepTbl TPHUCHIOCOOIEHHOCTH TMPEACTABUTENCH YEJIOBEUECKHMX pac K YCIOBHIM
cyliecTBoBaHMs. ENMHCTBO YyenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanuu:

[Toptpetsi: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I. FOpu, Y. JlapBuH.

Tabmumet u cxembl: «Bo3nukHoBeHue ConHeuHOM cucTeMbl», «Pa3Butue
opraHuueckoro  mupa», «PacturenpHas  knetka», <«OKuBOTHasg  KJIETKay,
«IIpokapuornueckas kieTka», «CoBpeMeHHas CHCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHMS 4YEJIOBEKa U YEIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOTMYECKUX HAXO/IOK MPEAKOB COBPEMEHHOTO
YEeJI0BEKay, «/lpeBHenime monan», «Jpesaue monn», «IlepBbie COBpEMEHHBIE JIFOANY,
«YenoBeueckue pacob».

Oo6opynoBanue: Myisiku «IIpoucxoxaenue yenoBeka» (Or0CThI aBCTpaIONUTEKA,
MUTEKAHTPOIA, HEaHIepTaiblia, KPOMaHbOHIA), CIENKH WU N300paXKeHUs! KAMEHHBIX
OpyAMil  TMEepBOOBITHOTO  YeNOBeKa  (KaMHU-YOIIEphl, pyoOmsia,  ckpebia),
reoXpoHoJoThUYecKass Tabnuia, Koyutekius «POpMbl COXPAaHHOCTH HMCKOIMAeMbIX
YKABOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKTH4YeCKHe PadoOThI:

[Ipaktuueckass padora Ne 1. «/3yueHue HCKOMAEMBIX OCTATKOB PACTCHHM U
KUBOTHBIX B KOJUIEKIIUSIX).

OKCKypeus «DBOJIONMS OPTaHMYECKOTo Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN UM KPAeBEIUECKUN My3€eil).

Tema 3. Opranusmbl U OKpPY:KawIas cpeaa.

DKOJIOTHUSl KaK HayKa. 3aJadyd M pas3zelibl KOJOTMU. MeToabl 3KOJIOTUYECKHUX
MCCJIEIOBaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpeabsl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, IOYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Oxonoruueckue  ¢akroppl. Kriaccubukamuss  9KOIOTHUECKUX  (PaKTOpoB:
abnoTnyeckue, ONOTHUECKUE U aHTPOIIOTEHHBIE. J[eliCcTBIE SKOIOTHYECKUX (haKTOPOB
Ha OPraHU3MBI.

Abuotndeckne (GakTophl: CBET, TemIeparypa, BIaXHOCTh. doTomepuomusm.
[IpucnocoOneHus: OpraHu3MOB K IEUCTBUIO a0NOTHYECKUX (DakTOpoB. buonorndeckue
PUTMBL.



buotnueckue ¢aktopsl. Bunbl OnoTHUeCKUX B3aMMOACWCTBUN: KOHKYPEHIIHS,
XMUIHUYECTBO, cuMOM03 u ero ¢opmel. llapasutusm, koomepauus, MyTyalausM,
KOMMEHCaIU3M (KBapTHUPAHCTBO, HaXJIEOHWYECTBO). AMEHCAJIU3M, HEUTPAJIU3M.
3HaueHHe OMOTHYECKUX B3aUMOJEHUCTBUN U1 CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOLIECTBAX.

DKOJIOTUYECKUE  XapaKTEpUCTUKU  nomyasiuuu. OCHOBHBIE — IOKa3areiu
HOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JJnHaMuKa 4YuCIEHHOCTH NOMYJISLMH U €€ PETYJIALIHS.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbaT, K. ®@. Pynbe, O. ['ekkens.

Tabmuuel u cxembl: kapta «[Ipupomusie 30HBI 3emum», «Cpenbl oOuTaHuUs
opranuzMoBy», «®otonepuoguzm», «llomymsauum», «3aKOHOMEPHOCTH  pOCTa
YHCICHHOCTH MOMYNIAUUN UHPY30puH-Ty(penbkn», «[IumieBsie nenuy.

JlaGopaTopHble U MpaKTH4YeCKHe PadoOThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHHM W3
pa3HbIX MECT OOUTaHUSI.

JIaGoparopHas pabora Ne 4. «BnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB

KOJIEyCa».
[Ipaxtueckas padora Ne 2. «llogcuéT maOTHOCTH MOMYNISALUMN pa3HBIX BUIOB
pacTEeHUI».
Tema 4. CoolurecTBa U 3KOJIOTrHYECKHE CHCTEMBI.
Coo0miecTBO opranu3MoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BHIOBasd,

MpPOCTpaHCTBeHHasA, Tpoduueckass (mumieBas). Buasli-nomMmunantel. CBsi3u B
OMOILIEHO3E.

Okojoruueckue cucteMbl (dkocuctembl). [loHsTue 00 »dKOCHUCTEME U
ouoreonieHoze. DyYHKIIMOHATbHBIE  KOMIIOHEHTBHl  DKOCHUCTEMBI:  IPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB U MOTOK 3HEPrUH B IKOCHCTEME.
Tpoduyeckue (muieBbie) ypoBHU dKOCUCTEMBI. [lumiessie nenu u cetu. OCHOBHBIC
MOKa3aTelu »HKOCHUCTEMBbI: Ouomacca, MTPOAYKIUS. OKOJIOTHYECKHUE TMUPAMUIBI:
MPOAYKIIMU, YHCICHHOCTH, Ouomacchl. CBOWCTBA DJKOCHUCTEM: YCTONYHMBOCTD,
caMmoperynsuus, pazsutue. Cykieccus.

[TpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE AOKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpO0IKOCUCTEMBI.
Buonorudeckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak Qakrop ycrolunmBocTH 3KocucteM. (CoxpaHEHHE
OMOJIOrMYECKOTO pa3HO0Opa3us Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB M CTPYyKTypa
ouoceprl. Kupoe BemectBo u ero ¢yHkuuu. OcobeHHocTH OHOChEphl Kak
r100ampHOM dKOCcHUCTeMBl. J[MHaMIdecKkoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB W OMOT€OXMMHYECKHE IMHKIBI JJIEMEHTOB (yIiepona,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenopeuecTBo B Omocdepe 3emum. AHTPONOreHHbIE M3MEHEHUsS B Omocdepe.
I'moGanbHbBIe SKOJIOTHYECKHUE TIPOOIEMBI.

CocymiecTBoBaHue TpUpoAbl U denoBeuecTBa. CoxpaHeHne OnopazHooOpasus



KaK OCHOBa YCTOW4YMBOCTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIIPaBICHUS
OPUPOAHBIMU PECYPCAMU U HX HUCHOJIb30BaHME. J[OCTH)KEHUS OMOJIOrMM M OXpaHa
IPUPOJIBI.

JdemoHcTpanmm:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupel u cxemsl: «llumessle nenn», «bUOLIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie coobmectBa», «llenn nuraHus», «OKonoruyeckas MOUPaMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IDKOocHCTEMa
XBOMHOTO Jiecay, «brnoneno3 Bogoémay, «ArpoueHos», «IIlpuMepHbIe aHTPONIOT€HHBIE
BO3JICUCTBUA Ha IPUPOAY», «BaxHeWIllMe HCTOYHHUKHU 3arpsA3HECHHs BO3IyXa H
IpYHTOBBIX BOm», «[louBa — BaxkHeimias coctaBisromas Ouochepb», «DPakTOpbI
gerpagauuu  mouB», «llapHukoBeiii  3pdexT», «DakTopbl  PaAUOAKTUBHOTO
3arpsisHeHusT Omocdepr», «OOmas crpykrypa Ouocdepnl», «PacnpocTpaHeHue
KU3HU B Ouochepe», «O30HOBBIA 3KpaH Ouocdeps», «KpyroBopor yriepoga B
ouocdeper, «KpyroBopot azora B Ipupoe».

ObopynoBanue: Mojenb-amMKaus «Tunuynaele OHOLEHO3BI», Trepbapuii
«PacturensHble coobiiecTBay, koulekiuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOapuy M KOJJIEKLIMU PACTEHUN U KUBOTHBIX,
IIPUHAJICKANIUE K Pa3sHbIM 3KOJIOTMYECKUM IPYIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit deneparinu, n300pakeHUsl OXpaHsIEMbIX BUJOB PACTEHUM U )KUBOTHBIX.

I[INTAHWUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI' PAMMBI 110 BUOJIOI' M
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNM A

CornacHo ®I'OC COOQO, ycraHaBIuBaroTCs TpeOOBAaHUS K Pe3yIbTaTaM OCBOCHUS
oOydJarouMMHCsl MpPOTpaMM  CpeAHEero ooOmero oOpa3oBaHUS: JIMUHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX peE3yJIbTaTOB OCBOCHHS MpeaMera «buoiaorus»
BBIJICJICHBI CJICIYIOIINE COCTABISIONIME: OCO3HAHUE OOYYArOIUMUCS POCCUNCKOM
IrPaXXIAHCKOW WJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, HAIMYME MOTHUBAIIUU K O0YUYEHUIO0 OMOJIOTHH, 1IeJICHAIIPABICHHOE
pPa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTU HA OCHOBE KIIFOUEBBIX IEHHOCTEH U
HUCTOPUYECKUX TPAJAUIMK pa3BUTHS OWOJIOTMYECKOTO 3HAaHUS, TOTOBHOCTh U
CIIOCOOHOCTH 00YYaIOIIUXCS PYKOBOJICTBOBATHCA B CBOEH JESATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTAaHOBKaMH, MPUCYIIUMHU CHUCTEME OHOJIIOTMYECKOTO 00pa3oBaHUs,
HaJU4He IKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH IIEJIM M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yabTaThl OCBOCHUS TMpeamera «buomorus» nocTurarTcs B
€IMHCTBE Y4yeOHOW M BOCIUTATECIIBHOM JCATEIbHOCTM B COOTBETCTBUHU C
TPAJUIIMOHHBIMH POCCUMUCKUMU COITMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIaMH W HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CaMOBOCIHUTAHUS W



CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEN NTO3UIUH JTUYHOCTH, NATPUOTU3MA, YBAKEHHUS K
3aKOHY W IIPABOIOPSAKY, YEJIOBEKY Tpyda M CTaplleMy IOKOJIEHUI, B3aUMHOIO
YBOXEHHS, OEpPEKHOTr0 OTHOIICHUS K KYJAbTYPHOMY HACIEAUI0 U TPaTULHUIM
MHOTOHAIMOHAJIBHOTO Hapoja Pocculickon ®enepannu, MPUPOJE U OKPYKAKOIIECH
cpene.

JIn4HOCTHBIE pPe3ybTaThl OCBOEHUSI yueOHOro npenmera «buonorusy qomKHBI
OoTpaxaTb TOTOBHOCTb M  CIOCOOHOCTh  OOy4YalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMHpPOBAaHHON BHYTPEHHEW TMO3HMIIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpWCHTAIUH,  TMO3UTHUBHBIX  BHYTPCHHHX  YOCKIEHWUN,  COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSAM POCCUNUCKOT0O O0IIECTBA, PACIIMPEHHUE KUZHEHHOTO OMbITa
W OIbITa JACATEIIBHOCTH B TMPOILECCE peaau3aldud OCHOBHBIX HaIlPaBICHUUN
BOCITUTATEJILHOM JEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh T'PAXKJIAHCKON MO3UIIMUA OOYYaloIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHUE 3aKOHA U
MIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATENLHOCTU MPHU CO3JaHUU y4eOHBIX
MIPOEKTOB, pEIIEHUU YUeOHBIX ¥ TO3HABATEIbHBIX 3a/1a4, BHITIOTHEHUU OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO MO3UIIMIO TT0 OTHOIIECHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBACHSATH €€;

YMEHHUE YYHUTHIBaTh B CBOUX JICHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU IEHHOCTSIMU U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYHUUYECTBY B MPOIECCE COBMECTHOTO BBITMOJIHEHUS YUECOHBIX,
MI03HABATEJILHBIX U UCCIIEIOBATENBCKUX 331a4, YBAXKUTEIBHOIO OTHOILIEHUS] K MHEHUIO
OTIMOHEHTOB TP OOCYX JACHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COMIEPKAHUS;

TOTOBHOCTB K TYMaHUTAPHOM U BOJOHTEPCKOU AESITEIBHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHMCKOM Tpa)KAaHCKON HACHTUYHOCTH, MaTPHOTHU3MA,
YBAXKECHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepe PoInHOM, TOPAOCTH 3a
CBOM Kpau, CBOXO PoauHy, CBOM S3bIK WM KYyJbTYpY, MPOLIJIOE U HACTOSLIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOAHOMY HACIECIUI0 U MAMSTHUKAM MPUPOIbI,
nocTrXeHuaM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OIEHUBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJIICHUE U Pa3BUTHE
OMOJIOTMH, MOHUMAaHUS 3HAaYEHUsT OMOJIOTHH B MTO3HAHUW 3aKOHOB MIPUPOLI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTRa;

uneiHas yOexJAEHHOCTh, TOTOBHOCTh K CIykeHHMIO M 3ammuTte OTtedecTBa,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHE TYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPO/Ia;

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,



OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;
OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OyAyIEro;
OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTEISAM, CO3JaHUI0 CEMbH HAa OCHOBE

OCO3HAHHOTO NMPUHSATHS HEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU C TPATULIUSIMU

HapoaoB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYash JCTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOILICHU;

MMOHUMaHUE HMOLIMOHATIBHOTO BO3IEUCTBUS )KMUBOU MPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE
MPOSABIIATH KAY€CTBA TBOPUYECKOMN JINYHOCTH;

S) ¢usuyeckoro BocnMTaHUA, (GOPMHUPOBAHUA KYJIBTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIATOMOJIYYHS:

NOHMMaHUE U peanu3alus 310poBoro u 0e3onacHoro odpasza >kU3HH (30POBOE
MUTaHue, COOMIOICHNE TUTUEHUYECKHUX MPaBUI U HOPM, cOaJaHCUPOBAHHBIN PEXKUM
3aHATUH W OTHAbIXa, perymsipHas (¢u3MYecKas aKTUBHOCTH), OEpeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOUIEHHSI K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHME [IEHHOCTHU MPABHII HHAUBUIYaTIHHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAOIIUX 3A0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHWE TOCJECACTBUUA U HENPUSITHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS
AJIKOTOJIs, HAPKOTHKOB, KYpPEHHUS);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/ly, 0CO3HAHHE LIEHHOCTU MacTEPCTBA, TPYAOII00HUE;

TOTOBHOCTb K AKTUBHOW JE€ATEIbHOCTH TEXHOJOIMYECKOW U COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHSATH TAKYIO AESATEIbHOCTD;

UHTEpPEC K paznuyHbiM chepaM NpodecCHOHATBHON NeATeTbHOCTH, YMEHUE
COBEpIIIATh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CHOCOOHOCTH K 0O0pa3oBaHMI0O M C€aMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEU KU3HU,

7) 3KOJIOTH4€CKOr0 BOCIINTAHUSA

AKOJIOTUYECKH LIETIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIlI€CTBOBAHUS;

MOBBIIIEHHE YPOBHS JKOJIOTMYECKOM KYJIbTYpbl: MNPHOOPETEHHE OIbITa
MJIaHUPOBAHUS MOCTYIKOB U OILIEHKHA UX BO3MOXKHBIX MOCJEICTBUM JIs1 OKpPYKaroIen
Cpensl;

OCO3HAaHUE MIO0ANIBHOTO XapakTepa 3KOJIOTMYECKUX MpodjeM M MyTed HX
peLIeHus;

CIIoCOOHOCTH UCITOJIB30BaTh MPUOOPETAEMBbIC TIPU N3YYCHUN OUOIOTHH 3HAHUS U
YMEHUS MPU PEIICHUN TPOOJIeM, CBI3aHHBIX C pallMOHATBHBIM IPUPOIONIOIE30BAHHEM
(coOmronenne TpaBWJI TOBEAEHUS B TPUPOJAE, HAMpPABICHHBIX HA COXPAHECHUE
PaBHOBECHsI B DKOCHCTEMAaX, OXpaHy BUOB, IKOCUCTEM, OMOChEpHI);

AKTUBHOE HENMPUATUE NECHUCTBUU, MPUHOCIIIMX BPEH OKPYXKAOLIEH NMPUPOIHOU



cpene, yMEHUE NPOrHO3MPOBATh HEOIArONpUATHBIE 3KOJIOTHYECKHUE TOCIECTBUS
OpEANPUHUMAEMBIX IEUCTBUN U MPENOTBPAIIATh UX;

HaJMYUE€ PA3BUTOrO HKOJIOTUYECKOTO MBIILICHUS, JKOJIOTUYECKOM KYJIBTYpHI,
OTbITa ACATEIBHOCTH 3KOJOTHYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMH B NIO3HABATEJIbHOM, KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKON JEATEIIBHOCTH YKOJIOTUUECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCT ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKHM M OOILIECTBEHHOW MPAKTHKW, OCHOBAaHHOIO Ha JHAJIOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBETYPHOM MUDE;

COBEPILECHCTBOBAHNE SI3BIKOBOM M YMTATEIbCKOM KYJIBTYpbl KakK CpEICTBa
B3aUMOJICHCTBHS MEXTY JIFOAbMHU U MTO3HAHUS MUPA;

NMOHMMaHHE CHeNU(PUKKA OHONOTMH KaK HayKd, OCO3HaHHs e€ pOoiIu B
(GOpMUPOBAaHUU PALMOHAILHOTO HAyYHOTO MBILIUIEHUS, CO3JaHUU IEIOCTHOIO
NpEICTaBICHU 00 OKpYKalllleM MHpe Kak O E€IUHCTBE IPHUPOIbI, YEJIOBEKa U
oOuiecTBa, B TO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M pEHIeHUH MpoliieM
COXPAaHEHMS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTU OHOJOTHMHU JUIsI COBPEMEHHOM IMBUIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHS pPa3BUTUS MEIUIMHBI, CO3/[aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX PeIIaTh peCypCHbIE MPOOIEMbl Pa3BUTHUS YEIOBEUECTBA,
MOMCKa IMyTEH BbIXOAa M3 MIOOATBHBIX 3KOJIOTMYECKUX MpodieM U obecrneyeHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOTYYEHUN OUOIIOTMYECKUX 3HAHUH B IEJISIX TTOBBIIICHUS
o01Ie KyJIbTYphl, €CTECTBEHHO-HAYYHON TIPAMOTHOCTH, KaK COCTAaBHOM YacTH
(YHKIMOHAIBHOM TPaMOTHOCTH OOydvaromuxcs, (opmMupyemMoil Mpu HU3y4EeHUU
OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOAOB ITO3HAHUSA, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJIb30BaTh M0JIy4aeMble 3HAHUS /71l aHAJIN3a U OObSICHEHHUS
ABJICHUA OKPY>KAIOLIET0 MUpa W MPOUCXOJAUIMX B HEM M3MEHEHHW, YMEHUE JIeaTh
00OCHOBAaHHbIE 3aKJIIOYEHHS] HA OCHOBE HAay4HBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C
LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
penieHus NpodieM B peaibHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHUE IIEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO M MCCIIEOBATENbCKYIO E€ATEIbHOCTh HHANBUYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHMI0, K AaKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUW IO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAHNPEIMETHBIE PE3VYJIBTATBI

MeTtanpenMeTHble pe3ynbTaThl OCBOEHHsS yueOHoro mnpeamera «buomorus»
BKJIIOUAIOT: 3HauuMble Uil  (OPMUPOBAHUS MHUPOBO33PEHUA  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAyYHBbIE MOHITHS, OTpa)karoliue



LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U chnenuduKky METOAOB TMO3HAHMA,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, DHEPIUs, SBICHHUE, IPOLECC,
CUCTEMA, HAy4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPH,
UCCIIEZIOBaHUE, HAOIONEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHbBIC
yueOHble  JIeHcTBUS  (ITO3HABATEJIbHbIE, KOMMYHHUKATUBHBIE, PETYIATUBHBIE),
oOecnednBaromue (HopMUpoBaHUE (PYHKIMOHAIBHOM TPaMOTHOCTH M COLMAIbHON
KOMIIETEHIIMM 00Yy4arOIIUXCsl, CIIOCOOHOCTh 00YUYaIOUIUXCSl UCIIOIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAJIbHbIE Y4YEOHBIC
JEUCTBUSA B ITIO3HABATEIILHOM U COLMAJILHOM ITPAKTHKE.

MertanpeaMeTHble pe3yJabTaTbl OCBOCHHSI MPOrPaMMBbl  CPETHET0  OOIIero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBinageHue yHMBepCaJbHbIMH Y4eOHBIMH MI03HABATEIbHBIMY /1HiCTBUSIMH:

1) 6a3oBble JOrMYecKUe TeHCTBUS:

CaMOCTOSITENIEHO (DOPMYIMPOBATh U aKTyaJIn3UpPOBaTh MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BAaTh TIPM OCBOEHUU 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIIJICHUS
(aHanmu3za, cuHTE3a, CpaBHEHMs, KiaccH(UKalnM, 0000IIEHNUs), PACKPhIBATh CMBICI
OMOJIOrMYECKUX TOHATUHN (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTaHaBIIMBATh
CBSI3U C APYTUMU TOHATHUSMU);

ONpENENATh LENH JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
TOCTWKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C IIOCTABIEHHBIMU LIEIISAMU;

HCIIOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS ISl OObACHEHHS (PAKTOB M SIBJICHUU
YKWUBOU IPUPOJIBI;

CTPOUTH JIOTHUECKHUE PaCcCy ACHUS (MHAYKTHUBHBIE, 1€yKTUBHBIE, IO AHAJIIOTHH ),
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYMS B pPAaCCMaTPUBAEMBIX SIBJICHUSX,
(bopMyIMpOoBaTh BHIBO/BI U 3aKIIFOUEHUS;

OPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA JUJISl NPEICTABICHUS CYIECTBEHHBIX
CBSI3€i1 U OTHOIICHHM B M3y4aeMbIX OMOJIOTUYECKUX O0BEKTAX, & TAKKE MPOTUBOPEUUIA
Pa3HOro poja, BBISIBJICHHBIX B Pa3IMUHbIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIICHUs MpoOJIieMbl C YYETOM aHalIW3a HMEIOIIUXCS
MaTepHAIBHBIX U HEMAaTEpPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIABTATOB
LIEJISIM, OLIEHMBATh PUCKHU ITOCIIENCTBUI NEATEIBHOCTH;

KOOPAMHUPOBATH U BBIMOIHATH Pa00Ty B YCIOBHUSX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30Bble HCCJIEI0BATEIbLCKHE ICHCTBUS:

BJIaJIETh HaBBIKAMHM Y4E€OHO-MCCIIEIOBATEIbCKOW U MPOEKTHOM JAESITeNIbHOCTH,
HaBbIKAMM  pa3pelieHus  MpoOjeM,  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IOMCKY METOJOB PELICHMs] MPAKTUYECKUX 3a]ad, TPUMEHEHUIO
Pa3IMYHBIX METOAOB IMO3HAHUS;

HCIIOJIB30BATh PA3JIMYHbIE BHUJIBI IE€ATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUA,
€ro MHTEpIpeTaln, MPeoOpPa30BaHUIO0 U NPUMEHEHHUIO B YU€OHBIX CUTYalUsAX, B TOM
YHCJIe IPU CO3/1aHNUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMupoBaTh HAYYHBIM THUIT MBIIJICHUS, BIAJAETh HAYYHOM TEPMHHOJIOTHEMH,



KJIFOYEBBIMU TIOHITUSAMHU U METOJAMU;

CTaBUTb W (GOpMyaupoBaTh COOCTBEHHbIE 3aJjaud B 0Opa30oBaTebHOU
JESTEABHOCTH U )KU3HEHHBIX CUTYalUSX;

BBISIBJISITh  IIPUYMHHO-CJIC/ICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3ajauvy,
BBIJIBUTATh TUINIOTE3Yy €€ pEelIeHUs, HAaXOUTh apryMEHTHI JIJIsl JOKa3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a]1aBaTh TapaMETPbl U KPUTEPUH PELICHUS;

aHAJIM3MUPOBATh MOJIIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4U PE3YAbTaThl, KpUTHUECKU
OLIEHHBAaTh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh I1EJICHANIPABICHHBIM TOUCK TMEpPeHoca CPeICTB U CHOCOOOB
JeHCTBUA B MPOECCHOHATBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHHUS B TMO3HABATEIbHYIO M MPAKTUYECKYIO0 OOJIacTH
KHU3HEACSITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJIEU, Tpejiararb OpUTHHAJIBHBIC TMOAXOAbl W PEIICHUS,
CTaBUTD MPOOJIEMBI U 33]J1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmei:

OpUEHTHUPOBATHCSI B PA3IUYHBIX HCTOUYHHUKAX MHGOpMauu (TEKCTE y4eOHOTo
nocobusi, HAay4YHO-TIOMYJISIPHOW  JuTeparype, OWOJIIOTHUYECKUX  CIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHbIX, B HHTepHeTE), aHaIM3UPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUIECKU OI[CHUBATDH €€
JTOCTOBEPHOCTH M HETIPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampoChl U MPUMEHSATH PA3IHYHBIE METOAbI NPU TOUCKE U
orOope Oumosorndeckoil MHMOpMaIUU, HEOOXOIWMOW Il BBIMOTHEHUS Y4YEOHBIX
3ajad;

npuoOpeTaTh OMBIT  HCIONBb30BaHUA  HWH()OPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIBTYPY AKTUBHOTO HCIIOJIBb30BAHMS PA3THMUHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GopMy  TIpeICTaBlICHUS
Oouonoruyeckoil nHbopManuu (CXeMbl, TpadUKHu, JUATrPaMMBbI, TAOJIUIIbI, PUCYHKH U
Jpyroe);

UCIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEICTBA MPU paboTe ¢ OUOIOTUYECKON
uHdopMaIeil: TPUMEHATh XUMUYECKHE, (PU3NYECKUE U MaTeMaTHueCKUe 3HAKU U
CUMBOJIBI,  (opmynbl,  aOOpeBUATypy,  HOMEHKJATypy,  HCIOJb30BaTh U
npeoOpa3oBHIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATTISTHOCTH;

BJIJIETh HABBIKAMU PACIIO3HABAHUSA M 3AIIUTHI HHGOPMAINK, HHPOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

Ogi1ajieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHUKAIIMHA BO Beex cdepax >KU3HU, aKTUBHO y4acTBOBAThH B
AUaore WM JUCKYCCHU IO CYIIECTBY OOCYXJaeMOM TeMbl (yMEHHE 3aJaBaTb
BOIIPOCHI, BRICKA3bIBATH CYKICHHS OTHOCHUTEILHO BHITIOJIHEHUS TpeJjlaraeéMom 3a/1a4H,
YYHUTHIBATH MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMHA IPYTUX YUYACTHUKOB JUAJIOTa WIIH
JTUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHHS, IIOHUMAaTh 3HAuYEHUE



COLIMAJIbHBIX 3HAKOB, MPEAMNOCHIIOK BOSHUKHOBEHHUSI KOH(IMKTHBIX CUTYalUi, yMETh
CMSAr4aTh KOHGQIIMKTHI U BECTU MEPETOBOPHI;

BIAJIETh PA3TMYHBIMU CIIOCOOAMHM OOIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHUs APYTUX JIIOJEH, POSBISATh YBAXKUTEIbHOE OTHOIIIEHUE K COOECETHUKY U B
KOPPEKTHOU (popMe HOpMyIHPOBATh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO U3JIAaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BaHHUEM
S3BIKOBBIX CPE/ICTB.

2) COBMECTHAS 1€ATeIbHOCTh:

MOHMMAaTh M HCIOJNIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaTbHOU
paboTHI TIPU PEIICHUH OWOJOTHYSCKOW MPOOJIeMbl, 000CHOBBIBATh HEOOXOAMMOCTH
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aMMOACHCTBUS MPH PEIICHUN y4eOHOU 3aa4u;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHH C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0TO YJeHa KOJUICKTHBA,

OpPUHMMATh  LI€IM  COBMECTHOW  JESITENbHOCTH,  OpPraHM30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTHIKEHHIO: COCTaBIATh IUIAaH JACHCTBHIA,
pacnpenensiaTh poiu ¢ YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTarhl
COBMECTHOM paboThI;

OLICHMBAaTh Kau€CTBO CBOETO BKJa/Ja U KAXKIOTO yYaCTHHUKAa KOMaHJbl B OOIIMN
pe3yabTar Mo pazpaboTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBbIE IPOEKTHI, OLIGHWBAaTh UAEU C TMO3ULUU HOBU3HBI,
OPUTHHAILHOCTH, TPAKTHUECKON 3HAYMMOCTH;

OCYHIIECTBIISATh MO3UTUBHOE CTPATETHUYECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYAIHsIX, IPOSBISITh TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

Ogi1aieHHe YHHUBEPCAJbHBIMH PeryJIiTUBHBIMH e CTBUSIMU:

1) camoopranu3zanus:

MCIIONB30BaTh OMOJIOTHYECKIE 3HAHUS AJIs BBISIBICHUS TPOOJIEM U X PEIICHUS B
KU3HEHHBIX M YUYCOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 1I€JIe€BbIE M CMBICIIOBBIE YCTAaHOBKU
B CBOMX JEMCTBUSIX U MOCTYIIKAX 10 OTHOIICHHUIO K )KUBOI IPUPOJIE, CBOEMY 3I0POBBIO
U 37I0POBbIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh [103HABATENIbHYIO JESTEIbHOCTh, BBISBISTH
npoOieMbl, CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTEIbHOMN
NESATETLHOCTH U KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENIbHO COCTaBJIATh TUIAH PEIICHUs] MPOOIEMBbI ¢ YIETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacmupsaTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHUIA;

7ieNiaTh OCO3HAHHBIN BBIOOp, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBAaTh MPUOOPETEHHBI OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSABICHUIO IIMPOKON IPYAUIINU B Pa3HBIX
oOnacTsX 3HAaHUM, MOCTOSHHO TOBBIIATh CBOM 0Opa30BaTENbHBIA W KYJIBTYPHBIN
YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIldsM, BHOCHTH KOPPEKTHBBI B JESITEIBHOCTD,



OLICHMBAaTh COOTBETCTBUE PE3YIBTATOB LENISIM;

BJIaJIETh HaBbIKAMM [MO3HABATENILHOM pe(IeKCHH KaK OCO3HAaHUS COBEPLIAEMBIX
JEUCTBUN U MBICIIMTEIIBHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAaHUM, UCIIOJIb30BATH
npuéMbl pedeKCHu I OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh DPHUCKA W CBOEBPEMEHHO IIPUHMMATh pEIIECHUs II0 HX
CHUKCHHIO;

OpUHUMAaTh MOTHBbI W apryMEeHThl JPYIMX IIPU aHAIU3€ pPE3yIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ceds M IPyTrUX:

MIPUHUMATh ceOs, MOHUMAasi CBOM HEIOCTATKU U JJOCTOUHCTBA;

IIPUHUMAaTh MOTUBBI M apryMEHThl JPYIMX @pPH aHaJU3€ pPE3yJbTaToOB
NEeSATENbHOCTH;

MIPU3HABATH CBOE NPABO U MPABO JIPYTUX HA OLINOKHU;

pa3BUBATh CIOCOOHOCTh OHUMATh MUP C MO3ULIUU APYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbrarbl ocBoeHus mporpaMMbl COO no 6unoiaoruu Ha 6a30BOM
YPOBHE BKIJIIOUAIOT crienupuyeckue sl yueOHoro npeamera «bruonorusy HaydHbIe
3HAaHUSA, YMEHUS M CHOCOOBl JEHCTBHII IO OCBOCHHUIO, WHTEpHpETalud U
peoOpa30BaHUIO 3HAHUM, BUJABI JIEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUN B PA3NIMYHBIX YYEOHBIX CUTyallUsiX, a TaKK€ B pPEaJIbHBIX
KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C Ouonorueid. B mporpamMme mnpeaMeTHbIE
pe3ynbTaThl IPEICTABICHBI 10 TOJ1aM O0YUYEeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHsS ydeOHOro mpeamera «buonorus» ¢ 10
KJacce NOJKHbI OTPaXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJIOTMU B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa MU HAyYHOTO MHPOBO33PEHHUsSI, O BKJIAJE POCCUUCKHUX M 3apyOE’KHBIX
Y4EHBIX-OMOJIOrOB B Pa3BUTHE OUOJIOTHH, (PYHKIIMOHAIBHOM IPAMOTHOCTH YEJIOBEKa
JUTSl peLICHUs AKU3HEHHBIX 33/1a4;

YMEHUE PACKPBIBATH COJAEPKAHNE OMOJIOTMYECKUX TEPMUHOB U MIOHATHIA: KU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEUIECTB U TPEBpAIlCHHE SHEPTUM),
romeocras  (camMoperynsiuusi), ypOBHEBas  OpPraHM3alus  JKUBBIX  CHCTEM,
CaMOBOCIIpOU3BEeHUE (PETIPOAYKIIMS), HACIEICTBEHHOCTb, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHUE H3JaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTpaIbHas I0rMa MOJICKYJIIpHOUN Onosioruw), 3akoHbl (I. Menaens,
T. Moprana, H. U. BapuiioBa) 1 yuenus (0 LIEHTpax MHOToOOpa3usi U MPOUCXOKICHUS
KyJnbTypHBIX pactennil H. Y. BaBunosa), onpenensiTe TpaHullbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMAM;

yYMEHHUE BJIaJIeTh METOJAaMU HAyYHOTO TMO3HAHUs B OMOJIOTMHU: HAONIONECHUE U
OMKCAHUE >KUBBIX CHUCTEM, IPOLIECCOB U SBJIEHUM, OpraHU3alMs M TPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBU)KEHUE TMIIOTE3bl, BBIABICHUE 3aBUCHMOCTU
MEXIy HCCIEeIyeMbIMU BEIMYMHAMU, OOBSCHEHUE IMOJMYyYEHHBIX pe3yJbTaToB,



VCIIOJIb30BAHHBIX HAYYHBIX MMOHATUMN, TEOPUN U 3aKOHOB, YMEHHUE J€NaTh BbIBOJbI Ha
OCHOBAHHUH MOJYUYEHHBIX PE3YJbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHu3MOB, OCOOCHHOCTU
polieccoB: OOMEHa BEUIECTB M MpEBpalleHUs] SHEPIHuH B KIETKe, (poTocuHTE3a,
IUIACTUYECKOTO M JIHEPreTHYeckoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, Melo3a,
OIUIONIOTBOPEHHUS,  Pa3MHOXKEHUS, HHIUBUAYaJIbHOTO  PA3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH IOJTYYEHHBbIE 3HAaHUA I OOBSICHEHUS OMOJOTMYECKHUX
IIPOLIECCOB U SBJICHHUM, I NPUHATUA NPAKTUYECKUX DPEIICHUH B MOBCEIHEBHOU
XKU3HH C LeIpl0 olecrneyeHus: O€30MacHOCTH CBOETrO 30POBbS U 30pPOBBSA
OKPYKaIOIIUX JIIOACH, COOMIONCHNS HOPM TPaMOTHOTO TOBEACHUS B OKpPYKaroIlien
IPUPOAHON Cpefe, NOHMMAaHUE HEOOXOAMMOCTH HCIIOJIIb30BAHUS  JIOCTHUIKECHUI
COBPEMEHHOU ouosnorun " OMOTEXHOJIOT i TUIS palyoHaIbHOrO
IIPUPOIOIIOJIb30BAHMS;

YMEHHUE pelliaTh 3JIEMEHTapHbIE TCHETUUECKHE 3a1a41 HA MOHO- U JTUTUOPUIHOE
CKpEILMBaHUE, CLEIUVIEHHOE HAacCJEJOBaHUE, COCTAaBIATh CXEMbl MOHOTHOPUIHOTO
CKpELIMBaHUs ISl PEACKA3aHMS HACJIEAOBAHUS IIPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBINOJHATH J1a0OpaTOpHbIE M MPAKTHUECKHE pPadOThl, COOMIOIAThH
npaBuia npu pabore ¢ ydeOHbIM U Ja00paTopHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUWBAaTh M  HMHTEPIPETUPOBATH  HMH(POPMAIUIO
OMOJIOTUYECKOTO COAEPIKAHUS, BKIIOYAIOULYIO TICEBJOHAYYHbIE 3HAHMS U3 PA3JIMYHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOM MH(GOPMalUH, HAyYHO-TIOMYJISIPHBIE MaTepHualbl),
STUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBaHMM B OWUOJIOTMHM, MEAUIIMHE,
OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Iast
OMOJIOrMYeCcKyI0 HHPOPMALIUIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSTUNHBIN armapar OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHsS yueOHoro mnpeamera «buonorus» 6 11
Kacce JOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U POJU OMOJIOTUU B CHUCTEME HAay4yHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAyYHOM
KapTUHbI MHpa U HAay4YHOTO MHPOBO33PEHHUS, O BKJIAJAE POCCUHCKHUX U 3apyOEKHBIX
Y4E€HBIX-OMOJIOTOB B Pa3BUTHE OUOJNIOTHH, (PYHKIIMOHAIBHOM IPAMOTHOCTH YEJIOBEKa
JUTSl peLIECHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBaTh COAEpPXKaHUE OUOJOTMYECKUX TEPMUHOB U MOHSATHH: BUJ,
MOMYJSIUS,, TEeHO(POHJ, SBOJIOLMUSA, JBIXKYIIME CUJIbl ((PakToOpbl) HBOJIOLMH,
MPUCHIOCOOJIEHHOCTh OpPraHU3MOB, BHI000pa30BaHUE, SKOJIOTHMUYECKHE (DaKTOpHI,
HKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIETIH MUTAHUS, YKOJIOTUYECKAs
nmUpaMuia, OMoreoreHos, ornocdepa;

yYMEHHE u3jaraTh Ouosjoruueckue teopuu (dBomtonnonHas teopus Y. JlapBuna,
CUHTETHUYECKass TEOPHUsS SBOJIIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJBILIEBOIO
cxonctBa K. M. bapa, uepenoBanus miaBHbIX HampaBieHU U myTel 3Bomonuu A. H.
CeseprioBa, yuenuss o o6umochepe B. U. Bepnanckoro), ompenenste TpaHHUIbI HX
MPUMEHUMOCTH K )KMBBIM CUCTEMAaM;



YMEHHE BIAJETh METOJaMH HAy4YHOTO MO3HaHHsS B OHOJOTHH: HAOMIOACHHE U
OMKMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJIEHUM, OpraHU3alus W IPOBEICHUE
OMOJIOTUYECKOTO AKCIEPUMEHTA, BBIIBU)KEHHUE THUIIOTE3bl, BBIABICHUE 3aBUCHMOCTHU
MEXAY MCCIEeIyeMbIMU BEIUYMHAMH, OOBSCHEHHE TOJYUYECHHBIX PE3YJbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJIbI Ha
OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE TMPU3HAKA CTPOCHHUS OHOJOTUYECKHUX
OOBEKTOB:  BHJOB, MOMYJSIUH, TMPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOTeOIeHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB:  HACIIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPTraHMU3MOB, JIEHCTBUS SKOJOTHUYECKUX (PAKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB
Y TIOTOKA HEPTUU B SKOCUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOr€OXMMUYECKHUX LIUKIIOB B Onocdepe;

YMEHHUE MPUMEHATh MOIYYEHHbIE 3HAHUA JJIsI OOBSCHEHHS OMOJOTHYECKUX
IPOLECCOB U SIBICHUW, U1 MPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HU C LEeIpl0 obecrieyeHus OE30MaCHOCTH CBOETO 37I0POBbS U 3/10POBbS
OKpPYKaIOLUX JIIOAEH, COOMIONEHNsT HOPM T'PaMOTHOTO IOBEACHUSA B OKpYKarollen
OPUPOJHONW cpesle, IMOHUMaHHE HEOOXOIMMOCTH HCHOJIb30BAHMS J1OCTHUIKECHUN
COBPEMEHHOW OMOJIOTHH JIIsl pAlMOHAIILHOTO MTPUPOIOTIONb30BAHNUS;

YMEHHE peliarh 3JeMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTAaBISTH CXEMBI
MepeHoca BEIIECTB U DPHEPTUU B SKOCUCTEMAX (1IEMU MUTAHUS);

YMEHUE BBINOJIHATh JIaDOPATOPHBIE M MPAKTUYECKUE padoThl, COOMOAATh
npaBuia npu padore ¢ ydeOHbIM U Ja00paTopHbBIM 000PYIO0BAHUEM;

YMEHHE KpPUTHUYECKH OIEHUBaTh W HHTEPIPETUPOBATH  HHQPOPMAIIHIO
OMOJIOTUYECKOTO COAEPIKAaHNUS, BKIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpelcTBa MaccoBOM MH(pOPMALMK, HAYYHO-TIOMYJISIPHBIE MaTepHualbl),
paccmarpuBaTh  IOOANbHBIE  JKOJIOTWYECKHE  MPOOIEeMbl  COBPEMEHHOCTH,
(bopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OMOJIOrMYeCcKyI0 HH(POPMALIUIO U3 HECKOIBKUX UCTOUHUKOB, TPAMOTHO HCHOJIb30BAThH
MOHSTUHHBIN armapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne  HammenoBanme pasgenos KoamuecTBo yacos

/I M TeM NpPOorpaMmbl Bcero KonTpoabhbie IIpakTH4eckue

padoTbI padoTbI
1 Bbuonorus xak Hayka 2 0.5
2 JKuBbie cucTeMbl U X 1
OpraHu3aIus

3 XUMHUYECKUN COCTaB U 8 1

CTPOEHHUE KIIETKH

DJIEKT]
o0pa3so

buobnmc

https://n
buobnmc

https://n
buobnuc

https://n


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

4 KuzuenesreIbHOCTD 6
KJIETKH

5 PasmuoxxeHnue u 5
WHIWBUIYIbHOE
pa3BUTHE OPTAHU3MOB

6 HacnencrBeHHOCTE U 8
U3MEHYHNBOCTH
OpPTaHHU3MOB

7 Cenekius OpraHu3MoB. 3
OCHOBBI OMOTEXHOJIOTHH

8 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME

11 KUIACC

Ne HaumeHoBanue KoaunuecTBo yacoB
n/nm  pasgejioB M TeM Bcero KonTposabHbie
NMPOrpaMMbl padoTsI

1 DBOJIIOIMOHHAS 9
Oounostorus

2 Bosuuknosenue u 9
pa3BUTHE KU3HH Ha
3emite

3 Opranusmsl 1 5
OKpyXaromias cpena

4 CoobmecTBa u 9
JKOJIOTHUECKHUE
CUCTEMBI

5) PesepBHOe Bpems 2

OBIIEE KOJIMYECTBO 34 0
YACOB IIO
[TPOTPAMME

INOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne n/m Tema ypoka Kouan4ecTBo yacos
Bcero

1 buornorus B cucrteme Hayk 1

1
1.5
4
IIpakTHYeckue
padoTsI
1
0.5
1
2.5

Jdara usy4yenus

Bubmmc

https://n
Bubnuo

https://n

Bubnuc
https://n

Bubnuc

https://n
Bubnuo

https://n

DJIEKTPO}
o0pa3oBa

bubmmore;

https://m.ec
bubmmore;

https://m.ec

Bubnuore;

https://m.ec
Bubnuore;

https://m.ec

bubnmore;
https://m.ec

DJIEKTPOHH
o0pa3zoBare

bubnuoreka


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

10

11

12

MeTozasl O3HAHUS KHUBOM 1
npuponsl. [Ipaktuyeckas

pabora Ne 1

«cnonp30Banue

Pa3IUYHBIX METOMIOB IIPH

M3YYCHUHU OMOJIOTHUYECKUX

0OBEKTOBY

buonorndyeckue CUCTEMEI, 1
MPOLIECCHI U UX U3YUCHUE

XHUMHUYECKHI COCTaB 1
kiaeTku. Boga u

MUHEpaJIbHBIE COIH

benku. CoctaB u cTpoeHUE 1
0eIKOB

depMeHTHI — 1
OHOJIOrHYECKUe

KaTaJu3arophl.

JIaboparopnas padota Ne 1

«3yueHne

KaTaJIMTHICCKOM

AKTUBHOCTH ()€PMEHTOB

(Ha mpuMepe aMuJIa3bl UITH

KaTrajasbl)»

YrneBoapl. JIunuasl 1
HyxknenHoBbIe KUCTOTHI. 1
ATD

Ucropust u metoasl 1

W3YYCHUS KIICTKH.

Kierounas reopus

Knerka kak nenocruas 1
KHUBask CHCTEMa

Crpoenue 1
YKapUOTUYECKOU KIIETKHU.

JIaGoparopnast paGota Ne 2

«3y4yeHne cTpoeHus

KJIETOK PacTEHHUH,

KUBOTHBIX, TPUOOB U

OakTepuit moj

MHUKPOCKOITOM Ha TOTOBBIX
MUKpOTIpernaparax u ux

OTIMCAHUE»

OOMeH BellecTB WK 1
MeTaboIn3M

https://m.edst
https://m.edst
bubnuoreka

https://m.edst

bubnuoreka

https://m.edst
bubnuoreka

https://m.edst

bubnuoreka

https://m.edst
bubnuoreka

https://m.eds

bubnuoreka

https://m.eds
bubnuoreka

https://m.edst
bubnuoreka

https://m.eds

bubnuoreka

https://m.edst
https://m.eds

bubnuoreka
https://m.edst


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

13

14

15

16

17

18

19

20

21

22

23

24

25

26

dorocuHTE3. XEMOCUHTES 1
DHepreTU4eCcKuii 0OMeH 1
JKY3HEeHHBIN TUKIT KJIETKH. 1

Henenue kneTku. MuTos.
JlaGoparopnas padota Ne 3
«Habnonenne Mutosa B
KJIETKaX KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX

MUKpOTIpernaparax»
buocunTes Oenka. Peakuus 1
MaTpUYHOTO CUHTE3a

Tpancnsius — OUOCHHTE3 1
Oenka

Heknerounsie hopmbl 1
KHU3HH — BUPYCHI

DopMbI pa3MHOKEHUS 1
OpPTraHU3MOB

Meiio3 1
OOpazoBaHue u pa3BUTHE 1

MOJIOBBIX KJIETOK.
OrmogoTBOpEHUeE.

JlaboparopHas padora Ne 4

«M3yuenue cTpoeHUs

MOJIOBBIX KJIETOK Ha

TOTOBBIX

MUKpOIIpernapaTax

NunuBunyansHoE 1
pa3BUTHE OPTaHU3MOB

I'enernka — Hayka o 1
HACJIE/ICTBEHHOCTH U

M3MEHYHUBOCTH

3aKOHOMEPHOCTHU 1
HaclleI0BaHUs TPU3HAKOB.
MomnorubpuHoe

CKpeLIBaHNe

JurubpuaHoe 1
CKpellMBaHue. 3aKOH

HE3aBUCHMOTO

HACIIEIOBAaHHS MTPU3HAKOB

Cuennensnoe 1
HaclieI0BaHUEe TPU3HAKOB.

JIaGoparopHast padota Ne 5

bubnuoreka

https://m.edst
bubnuoreka

https://m.edst
bubnuoreka

https://m.edst

bubnuoreka

https://m.edst
bubnuoreka

https://m.edst
bubnuoreka

https://m.edst
bubnuoreka

https://m.eds
https://m.edst
bubnuoreka

https://m.eds
bubnuoreka

https://m.eds

bubnuoreka

https://m.eds
bubnuoreka

https://m.eds
bubnuoreka

https://m.edst

bubnuoreka
https://m.edst

Bbubnuoreka
https://m.edst


https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

«3y4yenue pe3ynbraroB
MOHOTHUOPUIHOTO U
TUTHOPHUTHOTO
CKpEIUBAHUS Y
Ipo30¢ Il Ha TOTOBBIX
MUKpOIIperapaTax

27 I'eneruka nona.
HacnenoBanue npu3HaKkoB,
CIICTIJICHHBIX C ITOJIOM

28 N3meHYnBOCTD.
Henacnencreennas
W3MEHYUBOCTb.
Jlaboparopnas padota No
6. N3yuenue
MO (PHUKAIIMOHHOM
W3MEHYUBOCTH,
MOCTPOCHUE
BapHAIIMOHHOTO Psiia U
BApUALIMOHHON KPUBON»

29 Hacnencreennas
W3MCHYUBOCTb.
JlaGopatopnas pab6ota No
7. «AHanu3 MyTauun y
Ipo30(HIIBI HA TOTOBBIX

MHUKpOIIpenaparax»
30 I'eneruka yesoBeka
31 Pe3epBHbIi ypoK.

O00011IeHIE TTO TEME
«HaciencTBeHHOCTD U

W3MEHYHUBOCTh
OpPTaHHU3MOB)

32 Cenexnus Kak HayKa U
mporecc

33 MeToabl 1 JOCTHKESHUS

CEJICKLIUH PACTEHUN U
YKUBOTHBIX
34 buorexHomorus kak
OTpaciib MPOU3BOJICTBA
OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

11 KIIACC
Ne  Tema ypoka
n/ Bcero

34

KoauyecTBo yacoB

KontpoabHubie

IIpakTH4eckue

bubnuoreka
https://m.edst

bubnuoreka
https://m.edst

bubnuoreka
https://m.eds

bubnuoreka
https://m.eds

bubnuoreka

https://m.eds
bubnuoreka

https://m.edst

bubnuoreka
https://m.edst

Hara
U3yYEeHUS


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

10

11

12

13

DBOJIIOLUS U METOALI €€ 1
H3y4YCHUS
Hcropus pazButus 1

MpeACTaBICHUN 00

SBOJIIOLNHU
Muxkpo3BOIHOLHS 1
[Tomymnsius kak 1

SNIEMEHTapHasl eIUHUIA
BUJIa U 3BOJIIOLIUH.

JIaboparopnas pabota Ne 1
«CpaBHEHUE BUJIOB 110
Mopdonoruueckomy

KPUTEPUIO»

JIBUOKyIIIHME CUITBI 1
(3memeHTapHbIe (PaKTOPHI)
HBOJIOLIUU

EcrectBennslii 0T60p 1 1
ero (hopmbI

Pe3ynprars! 3BOMIOIIMNA: 1
MIPUCTIOCOOICHHOCTD

OpPraHHU3MOB U

BUJI000pa3oBaHueE.

JIaGoparopHast paGota Ne 2
«Onucanue

MPUCTIOCOOTIEHHOCTH

opranusma u e€

OTHOCHTEJIEHOTO

Xapaxrepa»

Hanpapnenus u mytu 1
MaKpO3BOITIOIIUU

Heobparumocts 1
HBOIIOLIUU

Ucropust xu3num Ha 3emiie 1
U METOABI €€ U3yYeHUs

I'umoTe3s! TPOUCXOKACHUS 1
KU3HM Ha 3emMe

PazButue xu3Hm Ha 3emie 1
0 9paMm U MeproaaM

OcHOBHBIE 3Tanbl 1
9BOIOLIUU PACTUTEIHHOTO

Y )KHBOTHOTO MHpA.

[IpakTnueckast pabora Ne 1

padoThI

padoThbI

0.5

0.5

0.5


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14

15

16

17

18

19

20
21

22

23

24

25

26

27

«3yuenune uckonaeMbIx
OCTAaTKOB PaCTEHUU U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHas cuctema
OpPraHUYECKOTO MUPA
DBOJTIOIHS YeI0BeKa
(a"TpOIIOTEHE3)
JIBIOKyIIME CHUITBI
(dakTopsl) aHTpOIIOTCHE3a
OcHOBHBIE cTaIUU
HBOJIOIMH YEJIOBEKa
Yenoseyeckue pacel U
MPUPOIHBIC aaNTaIuN
YeloBeKa

PesepBHbIit ypoK.
O60061eHue o Teme
«Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emie»

DKoJorus Kak Hayka
Cpensl obuTanus u
AKOJIOTHYECKHUE (PaKTOPHI
Abuotnyeckue GpakTopsI.
JIabopatopnas pabota No
3. «Mopdonoruueckue
O0COOCHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne
4. «BausHue cBeTa Ha
POCT U pa3BUTHUE YESPCHKOB
KoJeycay»

buotnueckue GaxTops

DKOJIOTUYECKHE
XapaKTEePUCTUKH
nonynsauuu. [Ipaktnyeckas
pabota Ne 2 «ITogcuér
TJIOTHOCTH MOMYIISALUAN
Pa3HBIX BUJOB PACTEHUID)
CooOiecTBa OpraHu3MoB
— OHo1IeH03
DKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

OcHOBHBIE TIOKa3aTeH
9KOCUCTEMBI.

0.5

0.5


https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

OKOJIOrM4YeCKHE
nupamusl. CBOMCTBA
skocucreM. CyKkueccust

28 [IpupoaHbie 3KOCHUCTEMBI
29 AHTpOIIOTeHHbIE
IKOCUCTEMBI
30 buocdepa — mobanpHas
JKOCUCTEMA 3eMJIU
31 3aKOHOMEPHOCTH
CyIIEeCTBOBaHUS OHOChEepbI
32 YenoBeuecTBO B Onocdepe
e
33 CocymiecTBoBaHHE
MIPUPOIBI M YETIOBEYECTBA
34 PesepBHbIit ypoK.
O600611eHrEe TEMBI
«CooburectBa u
9KOJIOTUYCCKUE CHCTEMBD)
OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34 0 2.5

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MMPOLIECCA
OBSBATEJILHBIE YUEBHBIE MATEPHAJIBI JIS1 YYEHUKA

* buonorus, 10 knacc/ bensies [1.K., Apmmmmun I'M., Ky3neniosa JI.H. u npyrue; noa

penakuueit bensera JI.K., JIpimmmumia I"M., AkiimonepHoe o011ecTBo

«M3parenbcTBO «IIpocBemenre»

METOANUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


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




