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IHHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY ISl ONpEACTCHHS IMOJIXOA0B K
dbopMUpOBaHUIO COZEpKaHUA y4deOHOro mpeamera «bHONOTHS» COCTABWIM: KOHIIENITYyaJbHbIE MOJIOKEHUS
dI'OC COO o B3anMO0OYCIOBICHHOCTH IIEJICH, COACPIKAHUS, PE3YIHTATOB O0OYUYCHHS M TPeOOBAaHUN K YPOBHIO
MOJATOTOBKH BBIMTYCKHHUKOB, TIOJIOKEHHUS 00 OOIMX MEIsIX W MPUHIUIAX, XapaKTePU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpemHero obmiero oOpasoBanust B Poccuiickoit denmepammu, a TakKe IMOJIOKEHHUS O
cnenuduke Ouonoruu, e€ 3HAUEHUU B IO3HAHWU >KUBOW NPUPOJBI U OOECIEUEHUU CYIIECTBOBAHUS
yenoBeveckoro obmectsa. CoriacHO Ha3BaHHBIM IMOJIOKEHHIM, ONPEAEICHbl OCHOBHbIE (PYHKIIMH IPOrPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouosioruu naéTt mpeacTaBiIeHUE O IENsIX, 00 o0mIel cTpaTeruu 00y4eHus, BOCITUTAHUS 1
pa3BuTHs OOydarommxcs cpeacTBamu ydeOHoro mpeamera «buomorusi»y, ompenenser o0s3aTeabHOE
MpEeIMETHOE COJEpKaHHE, €ro CTPYKTYpY, pacmpeleleHue I0 pas3ieiaM U TeMmaM, PEKOMEHAYEMYIO
MOCIIE0BATENbHOCTh M3YUYEHHs Y4eOHOro Marepualia ¢ y4ETOM MEeXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBA3EH, JIOTMKHA 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YyYarOIIUXC .

B nporpamme mno OuOJIOTMH Tak)Ke YYMUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM W MPEAMETHBIM pe3yibTaraM OO0y4deHHs B (OPMHPOBAHHH OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATENIBHON  JEATENIbHOCTH/ ~ y4eOHBIX  JCWCTBHI  OOy4aromMXCs 1O OCBOGHHMIO  COJEP)KaHUSA
ouosornyeckoro odpasosanusi. B nporpamme mo Guonorum (10—11 xmaccel, 6a30BbIi ypOBEHB) peain30BaH
TIPUHIIMIT IPEEMCTBCHHOCTH B M3YUCHHH OMOJIOTHH, OJiarosapsi 4eMy B HEH IPOCMATPUBACTCS HAINIPABICHHOCTH
Ha pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMSI, IIEHHOCTHBIX
OpHUEHTAIIHMH JINYHOCTH, IKOJIOTUYECKOTO MBIIUICHHS], IPEICTABICHUN O 3I0POBOM 00pa3e KHU3HU U OEpeKHBIM
OTHOIICHHUEM K OKpYKaIoIIeH MpupoIHOH cpene. [loaToMy Hapsay ¢ u3ydeHUEM O0IIeONOIOTHUECKUX TCOPHA,
a TaKk)Ke 3HAHUU O CTPOCHUM >KUBBIX CHCTEM PA3HOIO0 PaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
MPOLIECCOB B TMporpamMme IO OHOJOTHUU YAETIEHO BHUMaHHE WCIHOJIb30BAHUIO TMOJTYYCHHBIX 3HAHUN B
MOBCETHEBHON KU3HU Ui pEHIeHHs] MPUKIAIHBIX 3a7a4, B TOM 4YHUCIe: MPOQPHUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUN  4YENOBEKa, MEIMKO-TEHETUYECKOT0  KOHCYJIbTHPOBAHMS, OOOCHOBAHMSI  3KOJOTHYECKH
1Ie7IECO00Pa3HOTO TIOBEJACHUS B OKPYXKAIOIIEH TMPUPOIHON Cpele, aHaiu3a BIUSHUSA XO3SHCTBEHHOU
JeSTeNbHOCTH YeNIOBEKa Ha COCTOSHHUE MPHUPOAHBIX M HUCKYCCTBEHHBIX SKOCHUCTEM. YCHIIEHHE BHHUMAHUS K
MPUKJIAJHON  HaMpaBIEHHOCTH yueOHoro mpenMera «buonorus» MPOJUKTOBAHO HEOOXOJUMOCTHIO
o0ecrieueHns yCIOBUM Ui pEeLIeHUs] OHOM U3 aKTyallbHBIX 33]a4 IIKOJBbHOIO0 OMOJOTHYECKOro o0Opa3oBaHMs,
KoTopasi mpeamnosaraer (opMHUpPOBaHHE Yy OOydYaroIIUMXCsl CIIOCOOHOCTH aAaNTHPOBAThCd K H3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «bHOJIOT' US1»

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa obOecrieunBaeT
¢dopmupoBaHUe y 00yJaromuxcs MpeICTaBIeHN 0 HayyHOU KapTHHE MUPA, PaCUIMpSeT U 0000IaeT 3HaHUs O
KHUBOHM NpHpoOJe, €€ OTIMUYUTENbHBIX NMPU3HAKaX — YPOBHEBOM OpPraHM3allid U 3BOJIOIMHU, CO3IAET YCIOBUS
JUIA: TIO3HAHUS 3aKOHOB JKMBOW MpPHUPOAbI, (GopMUpOBaHUS (YHKIMOHAIBHOM TIpaMOTHOCTH, HaBBIKOB
3I0OPOBOTO M 0€301MacHOro o0pasa KH3HH, IKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUS K >KUBOM
MIPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHne OMOJIOTHS MMEET TaKXKe JUIS PELICHUs BOCIUTATENbHBIX M Pa3sBUBAIOIIMX 3a]ad
cpenHero odmero oOpa3oBaHMs, COIMANM3AMK OO0ydammxcs. M3ydenne Omnonoruu 006ecreunBaeT yCIOBUS
st GOPMHUPOBAHMS MHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOM
KYJIBTYpBl, CHOCOOCTBYET MHTErpaldy OHOJOTMYECKMX 3HAHUH C TMPEICTABICHUSIMU M3 APYTHUX Y4eOHBIX
IPEMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U reorpaduu. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAYEHUN Y4eOHOTO
npeaMeTa «bHoIorus) COCTaBHIM OCHOBY JUIS ONPEACICHUS MOAXO0J0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0
COZieprKaHus, TPEJCTABICHHOT0 B IPOTrpaMMe IO OMOJIOTHH.



Otb6op comepxkanus ydebHoro npeamera «buonorus» Ha 0a30BOM ypPOBHE OCYIIECTBIEH C TO3HIIHIA
KYJIBTYPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOYYarOIIMECs OJDKHBI OCBOUTH 3HAHUS H
YMEHHUs, 3HAaUUMBbIe JJ11 (POPMUPOBAHUS 001EH KyJIbTYpbI, ONPeAESIONIe aJIeKBaTHOE [TOBEJCHHUE YeIOBeKa B
OKpY>Karollel MpUpOTHON cpelie, BOCTpeOOBaHHBIC B MOBCEAHEBHOW >KM3HU U MPAKTUYECKOM JNESTEIBHOCTH.
Ocoboe mMecTo B 3TOH cHCTEeME 3HAHWN 3aHUMAIOT 3JIEMEHTHl COJCpXKaHUs, KOTOPbIE CIYXKaT OCHOBOHM s
(dbopMUpOBaHHS TPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHE MHpa W I[IEHHOCTHBIX
OpHUEHTAIMX JIMYHOCTHU, CIIOCOOCTBYIOMIMX TYMaHU3aluu OUOJIOrHYECKOT0 00pa30BaHMUs.

CtpykTypupoBaHHe COJEp)KaHHsA y4eOHOro marepuana B MporpamMme Mo OHOJIOTHH OCYIIECTBIEHO C
y4€éTOM TMPUOPUTETHOTO 3HAUYEHHUS 3HAHUNW 00 OTJIIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM NpPUPOIBL, O €&
YPOBHEBOI OpraHU3aIlMU U SBOIIOIUU. B COOTBETCTBHH C 3THM B CTPYKTYpe yueOHOro mpeamera «buomorus»
BBIJICJICHBI CIIEIYIOIIUE COJEpKaTeNnbHble TuHUU: «buosorus kak Hayka. MeTOJbl Hay4HOTO IO3HAHUS,
«Kierka kak 6uosnoruueckas cucremay, «Opranu3m Kak Ouosoruyeckasi cucremay, «Cucrema u MHOrooopasue
OpPraHUYEeCKOTr0 MUpPay, « IBOJIOLMS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH Y.

HOEJHN U3YYEHUSA YYEBHOTI'O IPEJIMETA «bUOJIOI'US»

Lenp n3ydenus yyeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIJICHHE OOYyYarOIIUMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKLMOHAJIbHON OpraHM3allMU JKUBBIX CHUCTEM DPA3HOIO paHra M npuoOpereHue
YMEHHMH HMCNOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JEHCTBUII B OTHOLIEHUM OOBEKTOB JKUBOW NMPUPOABI U
peILIeHHsI Pa3InYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue Lenu u3ydeHus ydeOHoro npenmera «buosorus» Ha 0a30BOM ypoBHE oOecrneunBaeTcs
pELICHNEM CIIENYIOIINX 3aau:

OCBOEHME O0O0YyYaroIIMMMCS CHUCTEMbl 3HaHMM O OHOJOTrMYECKHX TEOpUSX, YUEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IpaBHJIaX, CIyXalluX OCHOBOW i (OPMHUPOBAHUSA IPEJICTABICHUN O
€CTECTBEHHO-HayUYHOW KapTMHE MHpa, O METOJaX HayyHOro IO3HAHHUS, CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHM3allid, BBIJAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX
HCCIICIOBAHUIX B OMOJIOTHU;

(dbopMupoBaHHE Yy 00y4arOIIMUXCSl MO3HABATENIbHBIX, HHTEUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEN B
IpoIecce aHaIK3a JAaHHBIX O MYTAX Pa3BUTUS B OMOJIOIMU HAyYHBIX B3IJISJIOB, JIEH U MOAXOJO0B K M3YUYECHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHM3aluy;

CTaHOBJICHHE y OOyd4arolmuxcsi oOmel KyJabTypbl, (YHKIHMOHAIbHONW TPaMOTHOCTH, Pa3BUTHUE YMEHMH
OOBSCHATh U OLIEHUBATh SIBIICHUS OKPYKAIOLIEro MHpa >KMBOM MPHUPOABI Ha OCHOBAaHMM 3HAHUN M OIIBITA,
MOJTyYEHHBIX TPU U3YyYEHUU OUOJIOTHH;

¢dopmupoBaHue y OOydYarOUIMXCS YMEHHM MIUIIOCTPUPOBATh 3HAu€HUWE OMOJIOTMYECKHUX 3HAHUN B
MIPAKTUYECKOW  JIEATEIbHOCTH  4YEJIOBEKAa, PAa3BUTUM  COBPEMEHHBIX MEIWIMHCKAX TEXHOJIOTMH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >XHUBOW MPUPOIBI, HEOOXOJUMOCTH
Oepe’KHOr0 OTHOILIEHHS K Hel, COOIIOIEHHS STHYECKUX HOPM MPH MPOBEICHUH OMOJIOTHYECKUX MCCIIEJOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM ISl TIOBBIIIEHUS] YPOBHS 3KOJOTUYECKOW KYJIbTYpPHI, JUIS
(hopMUPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE NPUOOPETEHHBIX 3HAHUNH M YMEHMH B MOBCEJHEBHON XU3HHM ISl OLEHKH MOCIEACTBUI
CBOEH JesATEeIbHOCTH MO OTHOIICHUIO K OKpYKalollel cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHHE WU
coOmroieHne Mep npodrIakTHKU 3a001eBaHUH.

MECTO YYEBHOI'O IPEJIMETA «bHOJIOT'US1» B YYHEBHOM IIVIAHE

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeNIbHBIM y4EOHBIM IPEIMETOM, BXOASLIMM B COCTAaB INpeaMeTHOM oOnacth «EcTecTBEHHO-Hay4HbIE
IIPEIMETHI.

Jnst u3ydeHust 6uosnoruu Ha 6a30BOM ypOBHE CpeJHero oomero oopa3oBaHust oTBoauTcs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henenmto), B 11 ximacce — 34 gaca (1 gac B Hezenio).



1. COAEP KAHUE YYEBHOI'O ITPEJJMETA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

Bbuonorus xak Hayka. CBs3b OHMOJOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMH U JPYTUMH €CTECTBEHHBIMU
Haykamu, ¢uiocoduelt, 3TUKOH, ACTETUKOW H mpaBoM. Ponb Ouosoruu B (QOPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOH KapTuHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK.

Metoabl 1O3HaHWS KMBOM NpHpPoAbl  (HAOMIOIEHHE, OHKCIEPUMEHT, OIMCaHUE, HU3MEpEeHue,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOU IPUPOABI».

JlaGoparopHble U NpaKTHYecKue padoThbl:

[IpakTuueckast pabora Ne 1. «Vcnonb30BaHHE PA3IMYHBIX METOJOB IPU HU3YYECHUH OHMOJIOIMYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3aIUA.

XKusble cucrtembl (6MOcHCTEMBI) Kak HpeaMeT H3ydyeHus Ouosioruu. OTiIMYUe JKUBBIX CHCTEM OT
HEOPraHUYECKOU PUPOIBI.

CpoiicTBa OumocucTeM H UX pa3HooOpasue. YpOBHM OpraHu3aliid OHUOCHCTEM: MOJEKYJISPHbIH,
KJICTOYHBIH, TKaHEBBbIH, OPraHU3MEHHBIH, MOMYISIHMOHHO-BUIOBOM, 3KOCHCTEMHBIN (OMOreoneHOTUYECKH),
OrocdepHBIH.

JdemMoHcTpanum:

TaOmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aIMH KUBOM IPUPOIBD».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJIECTKH.

XHWMHYECKUN COCTAaB KIETKHM. XUMHUYECKHE DIIEMEHTHI: MAaKpOJIEMEHTBI, MUKPOJJIEMEHTHl. Boma u
MUHEpAJIbHBIE BELIECTBA.

@OyHKIIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [lonepkanue ocMoTHueckoro 6anaHca.

benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTE — MOHOMEpHI OenikoB. HezameHnMble 1 3aMeHUMbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl O€TIKOBOM MOJIEKYJIbI (IIepBUYHAs, BTOPUYHAS,
TpPETUYHAsl U YETBEPTUUHAS CTPYKTypa). XUMUYECKUE CBoWCTBa OenkoB. bruonornueckue GyHKIMN OEIKOB.

®depMmeHTHl — Oumosyormueckue Karanusartopbl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYrneBonbl: MOHOCaxapuasl (TJIFOKO3a, pubo3a W JAe30KcHpu003a), Aucaxapuasl (caxaposa, JIakTo3a) U
noJtrcaxapuasl (Kpaxmai, TIIHKOTeH, 11eJUTI0103a). bruonorundeckue GyHKIIUM YTIIEBOIOB.

Jluuasl:  Tpurauuepunasl, ¢dochonunuasl, crepouisl. ['uapoduiabHO-TUAPOPOOHBIE  CBOICTBA.
buonornueckue ¢pynkuuu nununoB. CpaBHEHHE YIIIEBOJIOB, OSITKOB M JUIUJOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorer: [JHK n PHK. Hykneotnabl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpOE€HHE U
¢byukun JJHK. Crpoenne u ¢pyukiun PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

utonorus — Hayka o kietke. Kiierounas teopust — npuMep B3auMOACHCTBUS Uael U (HaKTOB B HAYUHOM
MO3HAaHUU. MeTOo1bl U3yUEHMSI KIIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOmMe NMpU3HAKU KIETOK: 3aMKHYTas HapyxKHash MeMOpaHa,
mosekyinbl JIHK kak reHeTrdeckuit anmapar, cucTeMa CuHTe3a Oerka.

Tunbl kmeTok: syKapuoTHuYecKass M TNpokapuoTuueckas. OCOOCHHOCTU CTPOCHHUS MPOKAPHOTHUYECKOU
kinetkd. Kierounas crenka Oakrepuil. CTpoeHHE SyKapHOTHYECKOH KieTkd. OCHOBHBIE OTIMYHUS
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKa, MNIMKOKAIMKC, MX QpyHKuuu. [Tnasmarndeckas
MeMmOpaHna, e€ cBoiictBa u ¢yHkimu. Lluromnasma u e€ opranouasl. OnHOMEMOpaHHBIE OPraHOUABI KIICTKU:
OIIC, anmapar ['onpmku, nuzocoMbl. IloyaBTOHOMHBIE OpPraHOMAbI KIETKHA: MHUTOXOHIPWUH, IJIACTH]BI.



[TpoucxosxaeHne MUTOXOHIpHUNA W TuiacTuA. Buapl mnactun. HememOpaHHbIe OopraHOMAbI KIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OPraHOMI0B KJIETKU. BritoueHus.

Snpo — perynsatopHblii neHTp kieTku. CTpoeHue sapa: siaepHas o00JI0uKa, KapuoIlja3Ma, XpOMaTHH,
AIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenue XHMMHUYECKHUX JJIEMEHTOB B HEKUBOM mnpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuuer u cxemsl: «llepuognueckas TabaUIa XUMHUUECKUX 3JIEMEHTOBY», «CTpOCHHUE MOJICKYJIBI BOJIBI,
«buocunTtes 6enkay, «CtpoeHue MoeKyIbl Oenka», «Ctpoenue depmentay, «Hykinennosbie kuciotel. JTHKY,
«Ctpoenue Moisekyinsl AT®», «CTpoeHHE JYKApUOTHUECKOM KIETKH», «CTpOEHHE >KMBOTHOM KIIETKN»,
«CTpoeHHe pacTUTENbHON KIETKH», «CTpoeHHe MNPOKApUOTUYECKOM KieTKn», «CTpoeHue fapa KIETKN»,
«YTneBoasl», «JINTIHab.

OO6opynoBaHue: CBETOBOM MHMKpPOCKOI, O0OpydOBaHHE MJIsi IpPOBEAEHUS HAOIIOACHUM, H3MEpEeHHIH,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KIETOK.

JlaGopaTopHble U PaKTHYeCKUE PadoThI:

JIaGoparopnas padota Ne 1. «M3ydyeHue KaTaTuTHYECKONH aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuiIas3bl
WM KaTajlasbl)».

JIaGoparopnas pabora Ne 2. «M3ydyeHue CTpOEHHUS KICTOK PACTEHUH, KMBOTHBIX M OakTepuil IMon
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENaparax U X OMUCAHHUE).

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboNIM3M. AcCUMWIALUS (MJacTUYeCKMid OOMEeH) M JUCCHUMMIIALHUSA
(oHepreTHyecknii oOMEH) — JIB€ CTOPOHBI €IMHOro Mpoliecca MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHHS
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIM U rerepoTpodHbiii. Poib (pepmMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUY JHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMmHOBas ¢a3bl (orocuHTe3a. Peakunn ¢orocunreza. DpHeKTHBHOCTH
¢dotocuHTe3a. 3HaueHHe (QOTOCHHTE3a Ul KU3HU Ha 3emie. BiusHue ycnoBuil cpenbl Ha (OTOCHUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3Ha4YeHne XeMOCHHTe3a [yl *KU3HU Ha 3emiie.

OHepreTudyeckuii 0OMeH B kiieTke. Paciiensenne BemecTB, BbICICHUE U aKKyMYJIUPOBAaHHE YHEPIUU B
KJIeTKe. DTarbl HepreTuyeckoro oomena. I'nukonus. bpoxkenue u ero Bunel. Kucinopoanoe okucienue, niu
KJIeTouHOe Jpixanue. OkucnutenbHoe GpochopunupoBanre. IHHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peaknium marpuuHoro cuHrte3a. I'enetnueckas uHdopmanums u JIHK. Peanuzamus renermueckoit
uHpopmanuu B kieTke. ['eHermueckuil xkoa u ero cBoiictBa. Tpanckpunims — marpuuHblii cuHTe3 PHK.

Tpancnsiuss — OuocuHTe3 Oenka. Otambl Tpanciasaiuu. KoaupoBanue amuHokuciaor. Pons pubocom B
OuocuHTe3e Oenka.
Heknerounsie ¢opmbl xu3HM — Bupychl. Mcropusi otkpeitus BupycoB (/I. M. HBaHOBCckuif).

Oco0eHHOCTH CTPOCHUS W JKM3HEHHOTO ILMKIa BUpPYcOB. bakrepmodaru. bBonesnu pacteHmii, KMBOTHBIX U
4elioBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHoaedumura yenoBeka (BHUY) — BoszGynurtens CIIM/a.
OOpaTHas TpaHCKpHUIIIMS, peBepTaza u uHTerpasa. [lpodunaktuka pacnpocTpaHeHHs: BUPYCHBIX 3a00JIeBaHUH.

JdemMoHcTpanum:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumnbl nutanusy, «Metabomu3zm», «MUTOXOHIPHUI), «IHEPTETHUCCKUN OOMEHY,
«Xmoporacty, «@otocunredy, «Ctpoerune JJTHK», «Ctpoenne u pyHKIIMOHUpOBaHHUE TeHa», «CHUHTE3 Oenkay,



«['enernueckuii kom», «Bupyce», «bakrepuodarn», «Ctpoenume u xu3HeHHbIH nukn Bupyca CIIN/la,
6akrepuodaray, «Permmuxanms JTHK».

Ob6opynoBanue: wmonenu-anminkanuu «YaBoenue JHK wu tpanckpunmms», «buocuHTes Oenkay,
«CTtpoeHue KIeTKku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANMBHAYaJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHslii 1UKII, WM XKU3HEHHBIM MUK KieTku. VMHTepdaza u mutos. [Ipomecchl, nmporekaromme B
untepdaze. Permmmkanus — peakius marpuuHoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HabOp —
KapuoTuil. J{MMIoOWTHBIA M TaluIOMAHBIA XPOMOCOMHBIE HaOophl. XpoMmaTuabl. LluTonorunueckue OCHOBBI
Pa3MHOKEHHUS U UH/IMBUIYaIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Craaum murosza. Ilpoueccsl, mpoucxoasiye Ha pa3HbIX CTAAUSAX MHTO3A.
buonornueckuii cMbICIT MUTO3A.

[IporpamMmmupyemMas rubdesnb KJISTKH — alonTo3.

@opMbl pa3MHOKEHHSI OPTaHU3MOB: Oecrioyioe U MojioBoe. Buabl 6ecrnonoro pa3MHOXKEHHUS: JEJICHHE
HaJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpAa30BaHME, BETETATUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Cragun Mmeiiosa. IIponeccel, npoucxonsdmue Ha ctaausx Mmeinosza. [loBeneHue xpomocoMm B
Mmenose. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KIIETOK Y JKUBOTHBIX. [10JIOBBIC Kee3bl: CEMECHHUKH U
sauyHuKd. OOpazoBaHue M pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CepMaTo30H/ 1, SSIHIEKIIeTKAa) — CIEpMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOCHHUS AUILIEKIIETOK U criepMaro3ouaoB. Omiogorsopenue. [laprenorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (3MOpuoreHes). Tarbl
SMOpPUOHAJILHOTO Pa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHE, TacTPYJSIMs, OpPraHOIEHE3.
[ToctamOpHoHanpHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHUA: NMPSAMOE, HENpAMOe (JIMYMHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOCHHE CEMEHU, CTaIuU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuel u cxempl: «DopMbl pa3MHOXKEHHS OPraHU3MOBY, «/|BOMHOE OIUIONOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOKEHHUE pacTeHUi», «Jlenenue kietku OakTepuil», «CTpOEHHE MOJOBBIX
KIIETOK», «CTpoeHue xpomocoMbly, «Kietounsrit ukiny, «Permkanus JJHK», «Muto3y», «Meiosy, «IIpsmoe
U HENpsSMOE pa3BUTHE», «] 'aMeToreHe3 y MIIEKOIUTAIOUINX U YeIoBeKay, «OCHOBHBIE CTaAMH OHTOICHE3a.

OO6opynoBaHMue: MHKpPOCKOI, MHUKporpenapatsl «CrepMaTo30M]ibl MIIEKONUTAIOLIETro», «Siliexierka
MJIEKONUTaIero», «KapuokrHes B KleTKax KOpEUIKa JIyKa», MarHUTHas MoJeNb-anmuidkanus «Jlenexue
kieTkn», Mmozens JJHK, mogens meTadaznoit XpoMOCOMBI.

JlabGopaTropHble U MpaKkTUYecKue padoTbl:

Jlaboparopnasi pabora Ne 3. «HaOmromeHne MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIPETapaTax».
Tema 6. HacsieacTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amauu reHeTukd. McTopus pa3BuTHS TeHETUKH. POib HUTONOTMHM U SMOPHOJIOTHH B
CTaHOBJICHUH T€HETUKH. BKIIag pOCCHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METObI TeHETUKU
(rubpugoMOrNYecKuil, UTOTEHETUUECKUN, MOJIEKYIIpHO-TeHeTnYeckuil). OCHOBHbIE N€HETUYECKUE TOHSATHSI.
I'eneTnyeckasi CHMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpEIMBaHHM.

3aKOHOMEPHOCTH HACJIEJIOBaHUS TPU3HAKOB, YCTaHOBieHHble [. MenneneM. MoHoruOpumHoe
CKpeUIMBaHue. 3aKOH eIWHO0Opa3usi THOPHIIOB MEpBOro IMOKoJeHHs. lIpaBWio JOMUHUpPOBaHMA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oHOE M HEMOIHOE AOMUHUPOBAHHME.



JurnOpunHoe CKpeuiBaHue. 3aKOH HE3aBHCHMOTO HacleloBaHHMs MpHU3HAKOB. lluToreHernueckue
OCHOBBI JUTHOPUIHOTO CKPEUIMBaHMA. AHATU3UpYIOIIEe CKpeuluBaHue. VIcronb30BaHHE aHAIM3HUPYIOIIETO
CKPELIMBAHUSA AJIS OIIPEJESICHHs FeHOTHUIIa 0COOU.

CueruieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana no cuemjieHHOMY HaclelI0BaHHIO I€HOB.
Hapyienue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. [ eHeTn4ecKkue KapThl.

I'enernka nosa. XpoOMOCOMHOE ONpEENIeHUE 1101a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHbIe
U TeTeporaMeTHbIe oprannsmsl. HacinenoBanue npru3HaKoB, CHEIUIEHHBIX € TIOJIOM.

N3meHunBOCTb. Buapl HM3MEHUMBOCTH: HEHACIHEACTBEHHAas W HAcleACTBeHHas. Poub cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapPaKTEPUCTUKA MOJU(PHUKAIIMOHHON M3MEHYMBOCTH. BapuanoHHbIN psij
U BapuanoHHas kpuBas. Hopma peakunu npusHaka. KonuuecTBeHHbIE U KaUECTBEHHBIEC IPU3HAKU U UX HOpMa
peaknuu. CBolicTBa MOAN(MUKAITMOHHOW N3MEHYHBOCTH.

HacnencrBenHas, niaM reHOTHUNMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAas H3MEHYMBOCTb. Meilo3 u
MOJIOBOH TPOIIECC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTalMoHHast H3MEHUYUBOCTh. Kiaccudukarus
MYyTaIfii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTanuid. MyrareHHsie (GaxTopbl. 3aKOH
TOMOJIOTMYECKUX PsJIOB B HacjeAcTBeHHOUM n3menunsocty H. M. BaBunosa.

BHesnepHast HacI€ICTBEHHOCTh U N3MEHUUBOCTbD.

I'eneruka yenoBeka. Kapuorun udenoeka. OCHOBHBIE METOJIbl F€HETUKH YEJIOBEKA: M€HEATIOTMYECKUH,
OJM3HELIOBBI,  [UTOTCHETHYCCKHH,  OWMOXUMHYECKHH,  MOJICKYIspHO-TeHeTndeckuii.  CoBpeMeHHOe
OIIpE/IECIICHUE TEHOTUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAaHUE, B TOM uuciie ¢ nomousto [I1[P-
aHanu3a. HacnencTBeHHble 3a0ojieBaHMs 4elIOBEKa: TIeHHble Oose3HH, OO0JIe3HM C HACIEICTBEHHOU
IIPEIPacloIOKEHHOCTbIO, XPOMOCOMHbIE Oone3Hu. Comaruueckue M reHepaTuBHble MyTanuu. CTBOJIOBbIE
kieTkd. [IpuHIMIBI 370pOoBOro 00pasza JKW3HM, JUATHOCTHKH, NPO(QWIAKTUKUA W JIEUYEHUS TI'eHETUYECKUX
Oone3Hell. MeIMKO-TeHeTUYeCKoe KOHCYIbTUPOBaHUE. 3HaYCHNE METUIIMHCKON MeHETUKU B MPEIOTBPALICHUN
U JICYEHUHU TeHeTUYEeCKHX 3a00JIeBaHuil yeoBeka.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1.
Basuiios.

Tabmuupel u cxembl: «MOHOTHOPUIHOE CKpEIIMBAHHME M €ro LHUTOTeHeTHYecKas OCHOBa», «3aKOH
pacIleryIeHusl U €ro LUTOT€HETHYecKasi OCHOBa», «3aKOH YHUCTOTHI TaMeT», «JMruOpuaHoe CKpelrBaHHUe»,
«luTomoruueckre OCHOBBI AUTHOPUIHOTO CKpeIMBaHHMY, «Meto3», «B3anMoaeiicTBrue aiebHbIX TE€HOBY,
«['eHernueckne KapTel pAcTEHUH, >KMBOTHBIX M 4eloBeka», «['eHeTnka mona», «3aKOHOMEPHOCTU
HACJIEIOBaHMs, CLEIUIEHHOTO ¢ MojJoM», «KapuoTumbl 4denoBeka M JKMBOTHBIX», «BHIbl M3MEHUMBOCTWY,
«MoaudukanuoHHas U3MeHUYMBOCThY», «HacnemoBanue pesyc-gpakropa», «['eHeTHKa Tpynm KpOBUY,
«MyTanroHHas U3MEHYUBOCTBY.

Ob6opynoBanue: MoAeIH-aNIUIMKaIUU «MOHOTHOpUIHOE CKpeluBaHue», «HenoaHoe JOMUHUPOBaHUEY,
«lurubpunnoe ckpemuBanue», «llepekpéct Xpomocom», MHUKPOCKON M MuKpompemnapar «/Ipo3oduna»
(Hopma, MyTanuu GOpMBI KPBLILEB U OKPAcKu Tena), repbapuii «I opox moceBHON».

JlabGoparopHble U MpaKkTUYecKue padoTbl:

JIaGoparophas pabota Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO M JUTHOPUAHOTO CKPEIMBAHUS
y Ap030(HIIbl Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 6. «U3yuenne MOAU(DUKAMOHHON HW3MEHYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGoparopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uiasl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTruyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCTOBHBIX YEIOBEKaY.



Tema 7. Cesexkunst oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka M IIpoLecc. 3apoKIACHHE CeleKUUU U nomectukanus. Yuenue H. M. BaBunosa o
LEHTpaxX IMPOUCXOXKJEHUS M MHOrooOpasusi KyJIbTYypHbIX pacTeHHH. LIeHTphl NPOMCXOXKAEHUS IOMAIHUX
XKUBOTHBIX. CopT, IOpOJa, IITaMM.

CoBpeMeHHbIE METOABI CENEeKIMHU. MacCOBbI M WHAMBHIYalIbHBI OTOOPBHI B CEJIEKIMU PACTEHUH WU
KHUBOTHBIX. OIlEHKa JKcTepbepa. bIM3KOpOJICTBEHHOE CKpelMBaHWE — WHOpuauHT. Yucras nIuHUS.
CkpemnBanue YiCThIX JIUHUM. ['erepo3uc, uiau rudpuaHas cuna. HeponcTBeHHOE CKpeluBaHue — ayTOpUIUHT.
Otnanénnas rubpuauzauus u e€ ycnexu. VICKycCTBEHHbII MyTareHe3 W IOJY4YEHHE MOJUIUIOUJIOB.
JloCcTHXKEHMsI CEJICKLIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruotexHonorus Kak OTpaciib MPOU3BOJACTBA. ['eHHAs WMH)KEeHepus. DTambl CO3JaHHs PEKOMOMHAHTHON
JHK wu Tpancrennbix opranu3mMoB. Kierounas wunxkeHepus. Kierounsle KyJabTypbl. MUKpPOKJIOHAJIBHOE
pasMHOKeHHE pacTreHud. KIIOHMpOBaHME BBICOKONPOMYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okonornyeckue u arudeckue npodneMsl. 'MO — reneTnueck MoAN(GUIUPOBAHHbBIE OPIaHU3MBI.

JeMoHcTpanuu:

IToptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupel um cxemel: kapra «LleHTpbl MPOUCXOXKIEHUS M MHOrooOpa3usi KyJIbTYpHBIX DPACTCHHI»,
«ITopospl TOMaIIHUX JKUBOTHBIX», «COpTa KyJIbTypHBIX pacTeHuit», «OtnanéHHas rudpuauzanus», «PaboTsl
akagemuka M. ®. UBanoBay, «llomumionaus», «OO0beKTbl OMOTEXHONOIMM», «KIleTOUHBIE KYJIBTYpPBl U
KJIOHUpOBaHue», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJSDKA IUIOJOB U KOPHEIUIONOB JTUKUX ()OPM M KyJIBTYpHBIX COPTOB DPACTEHHIH,
repbapuii «CenbCcKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHMSI CEJIEKIIMM PACTEHUN M KMBOTHBIX (Ha CEJIEKLUOHHYIO
CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE XO3SICTBO, J1abopaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoJirouMOHHAs OHOJIOTHS.

[Ipennocelaku BOSHUKHOBEHHSI SBOJIFOLIMOHHON T€OpHH. DBOIIOLMOHHAS TEOPHS U €€ MECTO B OHMOJIOTHH.
BnusiHue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBunerenbcTBa 3BodIONUHU. [lameoHTONOrMuYecKue: IOCIENOBATEIbHOCTh TOSBICHUS BUAOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, Nepexo/Hble GopMbl. buoreorpaduueckue: cxoncTtBo U pasnuuue ¢GayH U
(b10p MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBAa M Pa3IMyMsi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTMYHbIE, AaHAJOTUYHbIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX IyTed y Bcex
OpPTraHU3MOB.

OomonnonHas teopust Y. Jlapsuna. IIpennochliki BO3SHMKHOBEHMS JAapBUHHM3MA. J[BHXKYIIME CHIIBI
9BOJIIOLIMU BUJIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHHUE MPU OTPAHUYEHHOCTU PECYpPCOB, HEOMpPEIeIEHHAS
M3MEHYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus sBoitorun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxposBosrorust. [Tomynsus kak eTuHUIIAa BUAA U SBOJIOLNH.

JBmxymue cuibl ((hakTophl) HBOJIOLMU BUIOB B Mpupoe. MyTallMOHHBIN Npoliecc U KOMOMHATUBHAs
M3MEHYMBOCTb. [lonmyssiroHHbIe BOIHBI U Apeiid reHoB. M3omsamus u Murpanus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akToOp IBOTOIUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONHHU. [IpuMepbl mpucnocobieHui y OpraHiu3MOB.
Apomopdo3bl ¥ nAMOa aNTALNN.

Bun u BumooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (PopMBbI BHI000pazoBaHMs: Treorpaduyeckoe,
9KOJIOTMYECKOE.



Maxkpoossosmonust. @opMmbl 3BoMONNHK: (puieTHYeCcKas, TUBEPreHTHAs, KOHBEPreHTHas!, MapajuieibHasl.
HeoOpatuMocTh 3BOIONUY.

[IpoucxoxkaeHue OT HECHELMAIM3UPOBAHHBIX  mpenkoB. lIporpeccupyromas  crnenuanusanys.
AnanTuBHas paauanys.

JdeMoHcTpanum:

Iloprpersr: K. Jlunnent, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Miomnep, A. H. CeBep1iios.

Tabnuue! u cxemsl: «Pa3BUTHE OPraHMUECKOro MUpa Ha 3emiie», «3apobIIH T03BOHOUHBIX JKUBOTHBIX,
«Apxeonrepukc», «DopmMbel 60prObI 3a cymiecTBoBaHuEe», «EcTecTBeHHBI 0TOOP», «MHOroo06pasue copToB
pacrenuit», «MHoroobpazue mOpoa KUBOTHBIX», «[lomymauum», «MyTanMoOHHAas W3MEHYHUBOCTDHY,
«Apomopdo3sl», «Mnuoananramumny, «O0mas aereHepanus», «JBmwKyime cuiisl dBoonun», «Kapra-cxema
Mmapuipyta nyremectus Y. JlapBuHa», «boppba 3a cymectBoBaHuey, «lIIpucrnoco6ieHHOCTh OpraHU3MOBY,
«["eorpaduueckoe Bu00o0Opa3oBaHue», « IKOJIOTHYECKOE BHI000pA30BaAHUEY.

O6opynoBaHMe: KOJIJIEKIMS HACEKOMBIX C pa3jIMYHbIMM THUIIAMM OKpPAcKH, HabOp IUIOJOB M CEMSH,
Koyiekiust  «lIpumepsl 3alUTHBIX TPUCHIOCOONIEHUH Yy JKMBOTHBIX», Monenb «OCHOBHBIE HAaIlpaBIICHUS
3BOJIIOLUMY, 00BEMHAsA MOJeNIb «CTPOEHUE TOJIOBHOTO MO3I'a TO3BOHOUHBIX).

buoreorpaguueckas kapra wmupa, Kojulekuus «DoOpMbl COXPaHHOCTH HCKOMAEMBIX JKMBOTHBIX U
pacteHuii», Mozaenp anmiukauus «llepekpéct xpomocom», BiaxHble mIpenaparbl «Pa3BUTHE HAaCEKOMOTOY,
«Pa3Butne narymkun», Mukpornpemnapar «/po3odunay (HopMma, MyTanuu GOpMbI KPBUTEEB M OKPACKH TEIIA).

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaboparopnas padota Ne 1. «CpaBHeHUE BUJOB 10 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaboparopHast padora Ne 2. «Ommcanwe MPHUCIIOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCUTEILHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU Ha 3emJie.

JloHay4dHBIE TPEACTABIECHUSA O 3apOKICHUM >KM3HHM. HaydHble TMIIOTE3bl BO3HUKHOBEHHS XM3HU Ha
3emsie: abuoreHe3 M MaHcnepMus. XUMHUYEcKas 3BOJIOLUSA. AOMOTEHHBI CHHTE3 OPraHMYECKHUX BELIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAIbHOE MOJATBEP)KJIECHUE XHUMHUYEeCKOW »sBomonuu. HavanbHble 3Tamnsl
6uosiornyeckoil spomonuu. I'nnoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYpP M BOSHHKHOBEHHE
IpOTOKIETKH. [IepBrIe KIIeTKH U MX 3BOMIOLHA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3um Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeiickas W TPOTEPO30ICKast dPHI.
[Taneo3oiickas 2pa u e€ TepuoaAbl: KEMOPHICKUM, OpPAOBUKCKHH, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIBHBIN, TIEPMCKU.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajIeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTeprucTuKa KJIuMaTa U reojlorndeckux mnpoueccoB. OCHOBHbBIE 3Tallbl HBOJIIOIIMH PACTUTENHHOTO U
KHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN U KUBOTHBIX. [losiBIIeHME, pacIBET U BBIMUPAHUE TPYIII KHUBBIX
OpPraHHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOMONUH. OCHOBHBIE CHUCTEMATUYECKHE TPYMIIBI
OpPraHHU3MOB.

OBosronus 4eaoBeka. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTHe npeacTaBiaeHuil O MPOUCXOXKACHUN YEIIOBEKA.
Metoapl u3ydeHus: aHTponoreHesa. CXOACTBaA M pa3iuuMsl 4ElIOBEKa M JKUBOTHBIX. CHCTEMAaTHYECKOE
MOJIO’KEHUE YeJIOBEKa.

JiBmxymue cuiibl (pakTopbl) aHTpornorenesa. HacneacTBeHHass ”3MEHYMBOCTh M €CTECTBEHHBIN 0TOOpP.
OOuiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUH TPy, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJUM U BETBU OHBOJIIOIMM YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek ymenbiii, Yenosek
NpAMOXOJAIINMA, YeloBeK HeaHIepTalbCKkuid, YemoBek pazyMHbId. Haxoaku HMCKOMAaeMbIX OCTATKOB, BpEMsi
CYIIIECTBOBAaHMS, 00IaCTh PaCIIPOCTPAHECHHS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HHU, OPYIUS.



Yenoeueckne pacsl. OCHOBHBIE OOJBIIKE pachl: eBpolieouHast (eBpa3uiickasi), Herpo-aBCTpPaONIHAs
(9KBaTOpUaNIbHAs), MOHTOJOUAHAs (a3MaTCKO-aMepHUKaHCKast). UepThl MPUCIOCOOIEHHOCTH IpeICTaBUTENICH
4eJI0BEYECKUX PAc K YCIIOBUSAM CyLIECTBOBaHUA. EquHCTBO yenoBeveckux pac. Kpurtuka pacusma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Peau, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuupr 1 cxembl: «Bo3HukHoBeHue CoJHEYHON cuUcTEMBl», «Pa3BUTHE OpPraHUYECKOro MHUpay,
«PacturenbHas kinetka», «OKuBorHas knerka», «lIpoxapuornyeckas knerka», «CoOBpeMEHHas CHCTEMa
OpPraHu4ecKoro Mupa», «CpaBHeHHUE aHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKA U YETIOBEKOOOPA3HbBIX 00€3biH»,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJOK IPEAKOB COBPEMEHHOIO YeJI0BEKay, «JIpeBHeHIue Ioam»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE TI0N», «HenoBedecKue pacoh».

Ob6opynoBanue: mympku «lIpoucxoxaeHne dvenoBeka» (OIOCTBHI aBCTPAJIONMTEKA, MHUTEKAHTPOIIA,
HeaHJiepTaiblia, KPOMaHbOHIIA), CICNKH WIM H300pa)KeHUs KaMEHHbIX OpYyIUil MepBOOBITHOIO 4YeJIoBeKa
(xkaMHU-YoMIepsl, pyOusa, ckpeOia), reoXpoHoyorMyeckas Tabnuua, Koyiekuus «®PopMbl COXPaHHOCTH
HCKONAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

[IpakTruueckas padora Ne 1. «M3ydyeHue ucKonaeMbIX OCTaTKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUSAX Y.

OKcKypeust «9BOJIIOLUS OpraHMYecKoro Mupa Ha 3emsie» (B €CTeCTBEHHO-HAayUHbIH MM KpaeBeI4eCKUi
My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

OKojorusi Kak Hayka. 3ajadd M paslenbl SKOJIOrMH. MeToxbl 3KOJOTMYECKHX HCCIIEI0BaHUM.
DKOJI0rH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHMUs OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Oxonoruueckue gakropsl. Knaccudukarus sxomorndeckux (HpaxkTopoB: abMOTUUECKHE, OMOTHUYECKUE U
aHTpororeHHsle. JleficTBUE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akToOphl: CBET, TeMmmepaTrypa, BilaxHocTb. Dotonepuonusm. IIpucnocobnenus
OpPraHMU3MOB K JIEHCTBHUIO abHoTHYecKuX (hakTopoB. bruonornueckrue puTMsl.

buotnueckue gpakropsl. Buabl 6MoTHYeCKUX B3aUMOIEHCTBUN: KOHKYPEHIINS, XUIIIHUYECTBO, CUMONO3 1
ero ¢opmbl. IlapazutusMm, Koomepauusi, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaXJIEOHHUYECTBO).
AMeHcanu3M, HeWTpanu3Mm. 3HaueHue OMOTMUYECKMX B3aMMOJAEWUCTBHM sl CYIIECTBOBaHHS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nNomyisiuuv. OCHOBHBIE TOKAa3aTeNM MMOMYJSIUN: YHUCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, MUrpanus. J[MHaMHUKa YUCIEHHOCTH MONYJSALUU U €€
perysanus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonbar, K. @. Pynwe, O. ['ekkens.

Tabmuuer u cxemsl: kapTta «[Ipuponnsie 30HBI 3emim», «Cpeasl OOUTaHHS OPraHU3MOBY,
«Doronepuoausm», «llomymsamumn», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTH TMOMYNALMU HH(Y30pUH-
Typenbkny, «[Iuiesplie nemnmy.

JlabGoparopHble U MpaKkTUYecKue padoTbl:

JIaGoparopnas pabota Ne 3. «Mopdosiornueckne 0coOEHHOCTH pacTeHUH U3 pa3HbIX MECT OOUTAHUSY.

JIaGoparophas pabota Ne 4. «BnusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmmecTBa 1 3K0JIOTHYECKHE CUCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpykTypsl OuoleHo3a: BHAOBas, NPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

DKxoyornueckue cucrteMbl (3kocuctemsl). [Tonarue o6 skocucteme u OuoreorneHo3e. OyHKITMOHATBHBIC
KOMITOHEHTBI KOCHUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PeyLeHTbl. KpyroBopoT BEeNIeCTB U NOTOK YHEPTUH B
skocucteme. Tpodudeckue (MUIIEBBIC) YPOBHU dKOcHCcTeMBI. [lumeBsie nenu u cetrn. OCHOBHBIC MOKA3aTEIH



HKOCHUCTEMBI: OHMoMacca, MPOMYKIHA. DKOJIOIMYECKHE MUPAMUIbL: MPOAYKIHH, YHCICHHOCTH, OHOMACCHI.
CBoiicTBa HKOCUCTEM: YCTOMUMBOCTh, CaMOperysiius, pazsutue. Cykieccusl.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO WJIU IIMPOKOIMCTBEHHOTO
neca.

AHTpOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. brooruueckoe u X03siCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (pakTop ycroiunBocTH 3xocucteM. CoxpaHeHHEe OMOIOrHYecKOro pa3HooOpas3us
Ha 3emuie.

VYuenue B. 1. Bepnanckoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa 6mocdepsl. JKuBoe BemecTBo u
ero ¢pyakiuu. OcodeHnoctu 6rocheps! Kak ro0aIbHON SKOCUCTEMBI. JJMHAMUYecKOoe paBHOBECHE M OOpaTHast
CBsI3b B OHocdepe.

KpyroBopotsl BellecTB M OHOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (yrjiepoja, a3ora). 30HAJIbHOCTh
6uocepsl. OCHOBHBIE OMOMBI CYIITH.

UYenmoedyectBO B Ouocdepe 3emud. AHTPOIOTCHHBIE W3MEHEHUss B Ouocdepe. [nmobdanpHBIC
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymiecTBoBaHue MPUPOABI U yenoBeuecTBa. CoxpaHeHne Onopa3zHoo0pa3us Kak OCHOBA YCTOMUMBOCTH
6uocdepsl. OcHOBa PaIMOHATBHOTO YIPABIECHUS MPUPOIHBIMU PECYPCAMH U UX UCIONb30BaHuE. JlocTHKEeHHS
OMOJIOTUU B OXpaHa TPUPOJIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumst u cxemsl: «[lumessie nenu», «bUoIEHO3: cocTaB U CTpyKTypay, «lIpupoaHbie coobiiecTBay,
«eru utaHusy, «IKOJIOTHUECKas MUpaMuiay, «bruocdepa u 4emoBex», « IKOCUCTEMA MUPOKOTUCTBEHHOTO
neca», «JKocHcTeMa XBOMHOrO secay, «buornenos Bomoémay, «ArpoueHos», «l[IpuMepHBIe aHTPONIOTEHHBIE
BO3JICHCTBUSL HA TPUPOIY», «BakHelIre UCTOYHUKH 3arps3HEHUs BO3JyXa W TPYHTOBBIX Boa», «[louBa —
BaXKHEMIIas cocTaBisomas ouocdepo», «DakTopsl aerpaganuu mousy, «[lapHuUKoOBbIT 2P dekT», «DPakTophI
PaIMoOaKTUBHOTO 3arpsi3HeHus Ouochepr», «OO6mas cTpykrypa Omocheps», «PacmpocTpaHeHue >KU3HU B
ounocdepe», «O30HOBBINA dKkpaH Ouocheps», «KpyroBopor yriepona B Ouochepe», «KpyroBopor azora B
IPUPOIC».

O6opynoBanue:  Mojenb-ammukanus  «Tunudyable  OWOIEHO3B», Tepbapuit  «PacTutenvHbIe
cooOuiecTBa», Kojulekuu «buoneno3», «BpemuTenn BaKHEHIIMX CEIbCKOXO3SIUCTBEHHBIX KYJIBTYP»,
repOapuy M KOJUICKIIMH PACTEHUHN W )KHBOTHBIX, MPUHAJICKANUE K PA3HBIM YKOJIOTHYECKUM TPYIIIIaM OJTHOTO
Buaa, Kpacnas kaura Poccuiickoit denepannu, n300pakeHns OXpaHsIEeMbIX BUJIOB PACTEHUI U JKUBOTHBIX.

2. IJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI
2.1. JINYHOCTHBIE PE3YJIbTATbHI

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHUs IpeaMera «bHOJIOrus» BBIACIEHBI CIEAYIOLIUE
COCTABIISIOLINE: OCO3HAHHWE OOYYAIOMIMMUCS POCCHUHCKON Tpa)TaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEAETICHUIO, HaJM4he MOTHUBALMU K OOy4YeHHIO OHOJIOTHH,
L[EJICHANIPaBICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKHX TPAJAUIMA pa3BUTHA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuxcs
PYKOBOJCTBOBATbCSA B CBOEU JEATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMU, IPUCYIIMMHU CHCTEME
OMOJIOrMYecKOro 00pa30BaHUs, HAJIWYHE SKOJIOTMYECKOro MPAaBOCO3HAHMSI, CIHOCOOHOCTH CTaBUTh ILENU H
CTPOUTD KU3HEHHBIEC IIJIaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUs mpeamera «bHonorus» nocTUraroTcs B €JUHCTBE Y4eOHOU
BOCIIUTATEIbHOM JEATEIIBHOCTU B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKHUMHU COLIMOKYJIBTYPHBIMU,
UCTOPUUYECKHMMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPAaBUIAMH U HOpPMaMH
MOBEJCHUsI M CIIOCOOCTBYIOT IIpOILlecCaM CAMOIIO3HAHUS, CAMOBOCHHUTAHUS W CaMOPA3BUTHA, Pa3BUTHS
BHYTPCHHEN MO3ULUU JMYHOCTH, NMATPUOTU3MA, YBAaXKEHUS K 3aKOHY M IPABOIOPAIKY, YEIOBEKY Tpyla U



CTapIieMy TOKOJCHHIO, B3aMMHOTO YyBaXKEHHUs, OEpPEeKHOTO OTHOMIECHUS K KyJAbTypHOMY HACIEAUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, IpUPOAE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buoaorus» MoMKHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEM MO3UIUEH JMYHOCTH,
CHUCTEMON  IICHHOCTHBIX  OpPHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHUM, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO O0IIEeCTBA, PACIIMPEHUE KUZHEHHOTO OMBITa U OIbITA EATEIbHOCTH
B IIPOIIECCE peaTU3allMi OCHOBHBIX HANPABIECHUN BOCIIUTATEIbHOMN IESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTH T'PAXJAHCKON IMO3UIMU OOY4YaOIIEerocs Kak aKTUBHOTO M OTBETCTBEHHOTO EHA
POCCHIICKOTO 00IIEeCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IPaB U 00SI3aHHOCTEH, YBaKEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM [EATENbHOCTH IMPU CO3JAaHUU YUEOHBIX IMPOEKTOB, PEIICHUU
y4eOHBIX U [MO3HABATEIbHBIX 33/1a4, BHIITOJHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CTIIOCOOHOCTH OMPENEIIATh COOCTBEHHYIO MO3UIMIO 110 OTHOIICHUIO K SIBICHHSIM COBPEMEHHOH >KU3HU U
00BICHATH €€,

YMEHHUE YUUTHIBaThb B CBOUX JCHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJIEH C
pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMU U COL[UAIBHBIM MOJ0XKEHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS Y4E€OHBIX, [103HABATENbHBIX U
MCCIIEIOBATEIBCKUX 3a/a4, YBOKUTEIHBHOTO OTHOLICHHS K MHEHHUIO ONIOHEHTOB NMPH OOCYXIEHWUU CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAXKTAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
Hapoly, 4yBCTBa OTBETCTBEHHOCTH Imepel PoamHOM, ropaoctu 3a cBOW Kpai, cBorO PoauHy, CBOM fA3BIK U
KYJbTYpPY, IPOLIJIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapozaa Poccuu;

[IEHHOCTHOE OTHOLIECHHWE K MPUPOJTHOMY HACJIEAUI0 U MaMSITHUKAM IPUPOJbI, TOCTHKEeHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX, TPY/IE;

CIIOCOOHOCTH OIEHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIIEHUE U PAa3BUTHE OMOJOTUU, MTOHUMAHUS
3HaYeHUs! OMOJIOTHH B TO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaeitHas yO0exIEHHOCTb, TOTOBHOCTh K CIIy)KeHMIO W 3amure OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYalLlMI0O U MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOJUTENSIM, CO3JaHUIO CEMBH Ha OCHOBE OCO3HAHHOTO NPUHATHS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyZa, OOIECTBEHHBIX OTHOIIECHUI;

MMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B pPa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHHUE TMPOSBIATH KauecTBa
TBOPUYECKOMN JIMYHOCTH;



5) ¢usnyeckoro BocnuTAHMA, (GOPMHPOBAHMA KYJAbBTYPbl 310POBbSI M 3MOIHMOHAJBLHOIO
Os1aromosty4ms:

MOHMMAaHKUE U peaju3alus 3I0pOBOro U 0e30macHOro odpasa >KM3HU (310pOBOE MUTAHHE, COOIIOCHUE
TUTHEHUYECKUX TpPaBUJI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUN U OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHHSI K COOCTBEHHOMY (pU3HUECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TNPaBUJ HMHAWBUIYATBHOTO M KOJUIEKTUBHOIO O€30MacCHOTO IOBEACHUS B
CUTYaIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUE TMOCJIEJCTBUII W HENPHUSITHS BPEIHBIX MPUBBIUEK (YHOTPEOJECHUS aJKOroJis, HapKOTHKOB,
KypEeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEIILHOCTH TEXHOJIOTUYECKOM M COLIMATbHONM HANPaBICHHOCTH, CIIOCOOHOCTH
MHULUUPOBATH, INIAHUPOBATh U CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO J€ATEIbHOCTD;

MHTEpPEC K PA3IUYHBIM cdepam MpodecCHOHATBLHONW AEATEIIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TIIAHBI,

TOTOBHOCTB U CLIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH )KU3HU;

7) 3KOJIOrM4YeCKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HHM Ha 3eMile, OCHOBE €&
CYILIECTBOBAHHS,

MOBBILICHUE YPOBHS IKOJIOTMYECKON KYIbTYpbl: MPHOOpETEHHE OMbITAa IUIAHUPOBAHMS TOCTYNKOB M
OLIEHKH UX BO3MO’KHBIX IOCJIEICTBUN I OKPYXKAIOLIEH cpeibl;

OCO3HaHUeE T00aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0IeM U MyTeil UX peLIeHMUs;

CIOCOOHOCTh MCIOJIB30BaTh NpUOOpeTaeMble MPU U3Yy4eHUU OMOJIOTHM 3HAHUS U YMEHHs MPHU pelIeHun
po0JeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJIONOIb30BaHUEM (COOJIIOICHUE TPABUI MOBEJICHUS B IPUPOJE,
HaIpaBJIEHHBIX HA COXpaHEHUE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JACHUCTBUHN, NPUHOCAIIMX BpEI OKPYKAOIIEH MPUPOJAHON Cpelle, yMEHHUE
IPOTHO3UPOBAaTh HEONArONpUATHBIE SKOJIOTMYECKHE TIIOCIEACTBUS  NMPEeNNPUHUMAEMBbIX JACUCTBUM U
peAoTBpalaTh UX;

HaJIMYUE€ PAa3BUTOrO 3KOJOTMYECKOI'O MBIIIJICHUS, 3KOJOTHYECKOW KYJIbTYpPbI, OIBITa JEATEIbHOCTH
9KOJIOTMYECKON HamlpaBJI€HHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHHUKATUBHOW U
COLIMAJIbHONW IPAaKTUKE, TOTOBHOCTM K YYaCTUIO B IIPAKTHYECKOM JEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U
OOIIIECTBEHHOH MPAaKTUKH, OCHOBAHHOT'O Ha JHAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJINKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKOM KYyJIbTYpbl KaK CpeICTBAa B3aHUMOJCHCTBHUS MEXIY
JIIOJIbMU U TTO3HAHUS MUPA;

NMOHMMaHHe crenuduku OMOJNIOTUM KaK HAayKH, OCO3HaHUS €€ posid B (JOPMHUPOBAHUHU PAIIOHAIBEHOTO
HAyYHOTO MBIIUICHHUS, CO3[JaHUM IEJOCTHOTO MpPEJCTaBICHUA 00 OKpYXalollleM MHUpPEe Kak O €IUHCTBE
MIPUPO/IbI, YEIOBEKa U 00IECTBa, B MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnr MpobiieM COXpaHEeHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIsI COBPEMEHHOW IIMBHIIM3AIMH: 00ECIIEYCHHsI HOBOTO YPOBHS
Pa3sBUTHs MEIUIMHBI, CO3/1aHUE TEPCIEKTUBHBIX OMOTEXHOJOTHHA, CIOCOOHBIX peIIaTh PECypCHbIE MPOOIEMBI
pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 IIOOATBHBIX 3KOJOTMYECKUX MpoOsieM M 0OecredeHUs
nepexoja K YCTOWYMBOMY pa3BUTHIO, palOHAIbHOMY HCIOJB30BAHUIO MPHUPOAHBIX PECYPCOB H
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,



3aWHTEPECOBAHHOCTh B MOJYYCHWU OMOJOTHUECKMX 3HAHMH B LEJSAX IMOBBIIICHUS OOINEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHON 4acTH (YHKIHMOHAJIHHOH I'PaMOTHOCTH OOyYaroIuxcs,
dhopMupyeMoil Ipr U3y4eHUH OUOJIOTHH;

IIOHMMaHKHE CYIIHOCTH METOAOB IIO3HAHUS, UCIOJb3YyEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTHU
UCTOJB30BaTh TOJNydaeMble 3HAHUSA /IS aHaIM3a M OOBSCHEHUS SIBICHUH OKpPYKAIOLIETO MHUpa H
MPOUCXOIAIINX B HEM M3MEHEHHI, YMEHHUE JieNlaTh 00OCHOBAHHBIE 3aKIIOUEHUSI HA OCHOBE HAYYHBIX (DAaKTOB U
HUMEIOIUXCS JaHHBIX C LENbI0 TIOJIYyYEHHs TIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOrMYECKHE 3HAHMs M pelleHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LEHHOCTM HAY4YHOM  JEATEIIBHOCTH, T'OTOBHOCTH  OCYIIECTBIATH IPOEKTHYI0 U
HCCIIEA0BATENIBCKYIO AESTENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPhIBHOMY O0pa30BaHHUIO M C€amMOOOPa30BaHUIO, K aKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

2.2. METANPEAMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeamera «bHoorusy BKIIOYAIOT: 3HAYMMBIC IS
(GbopMUpOBaHHUS MHUPOBO33PEHUSI OOYYAIOMIMXCA MEXIUCIHUIUIMHAPHBIE (MEXIpPEeIMETHbIE) O0OIeHay YHbIe
MOHATHSI, OTPAKAIOUIUE IEJIOCTHOCTh HAy4yHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB MO3HAHUA,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SBJICHUE, MPOIECC, CHCTEMa, HayIHBIA (aKT,
MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEOBAaHUE, HAOIOIEHUE, U3MEPEHNE, SKCIIEPUMEHT
U JpYyrux), yHUBEpCalbHble Yy4deOHble [EHCTBUS (TO3HABATENbHbIE, KOMMYHHKATHUBHBIC, pETYJISTHUBHBIC),
obOecneunBaomue  (GopmupoBaHue  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLHUAIBHONH  KOMIIETEHILIUU
o0ydJarommxcsi,  CIOCOOHOCTh  OOYYaroOIIMXCSl ~ HWCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAIbHBIE Y4YeOHBIC JECUCTBUS B IIO3HABATEIBHOM M COIMAIIBHOU
MPaKTHKE.

MeTtanpeaMeTHble pe3ynbTaThl OCBOEHUS MPOTPAMMBI CpPEeIHEro o0mero oOpa3oBaHHs JOJKHBI
OTpaxaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JOrHYecKHe JAeHCTBHS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaJIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHUs (aHAIN3a, CHHTE3a, CPAaBHEHHS,
Kiaccuukanuu, o0OOIIEHUs), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATHHA (BBIIETSATH MX XapaKTEpPHBIE
MIPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OMpeNesaTh UEeNN JEATeIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUM HX JOCTUXKEHHS, COOTHOCUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJTH30BaTh OMOJIOTHYECKUE TTOHATHUS A1 OOBsICHEHUS (DAKTOB M SIBJICHUH KHUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKHE paCCyXIeHUsS (MHIYKTUBHBIC, JIEIYKTUBHBIC, IO AaHAJIOTUH), BBHISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

MIPUMEHATh CXEMHO-MO/IEIbHBIE CPEACTBA ISl MPECTABIEHUS CYIIECTBEHHBIX CBSI3€M MU OTHOLIEHUU B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a Tak)Ke MPOTUBOPEUYHI pPa3HOTO POJa, BBISBIECHHBIX B Pa3IUYHBIX
WH(POPMAITMOHHBIX UCTOYHHUKAX;

paszpabaThiBaTh IIJIaH pEIICHUs NpoONeMbl ¢ Y4ETOM aHalu3a UMEIONINXCA MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€ATEIHHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJHTATOB LIEJSAM, OLECHUBATh PUCKU
MOCIIEACTBHI 1€ TENbHOCTH;

KOOPJIWHHUPOBATh U BBHIMOIHATH PadOTy B YCIOBHUSX pPEaIbHOTO, BHPTYaTbHOTO M KOMOWHHPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIICHUH KU3ZHEHHBIX TPOOIIEM.



2) 6a30BbIe HCCTET0BATENBCKHE TeHCTBUS:

BIIQ/ICTh HABBIKAMH Y4EOHO-MCCIEAOBATEIHCKON M MPOEKTHON AESITENbHOCTH, HABBIKAMHU pa3pelieHus
npo06sieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEUICHHS MPaKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHbIX METOJIOB MIO3HAHMUS,

HCIOJIb30BaTh PA3JIMYHbIE BHUJBI AEIATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEpIpPETaluHy,
peoOpa3oBaHUIO U MPUMEHEHHIO B yUYEOHBIX CUTYAIHMSIX, B TOM YUCIIE IPHU CO3JaHUN YUEOHBIX U COLMATBHBIX
MIPOEKTOB;

(bopMUpPOBAaTh HAYYHBIH TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBbIMU MOHATUAMU U
METOJIaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/Ja4l B OOpPa30BaTENbHON ACATEIBHOCTH U KU3HEHHBIX
CUTYaIUIX;

BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3a/]adyy, BBIABUTATh THUIOTE3y €&
pellleHus, HaXOAUTh apryMEHTHI Ui JI0Ka3aTeIbCTBA CBOUX YTBEP)KIICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud pe3yJbTaThl, KPUTUYECKU OIICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIATh  LEJICHANIPABICHHbII IIOMCK [E€peHoca CpeACTB U CIOCOOOB  JIEHWCTBUSA B
poecCHOHABHYIO CPeNy;

YMETb [IEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIE UJIEH, NpeJlaraTb OPUTHHAIbHbBIE TIOJX0/bl U PEIICHUs, CTABUTh IPOOJIEMBI U 33/1a4H,
JIOTTYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHPopManuu (TeKCTe y4eOHOro mnocoOus, Hay4dHO-
MOMYJISIPHOM JIUTEepaType, OMOJOTMYECKUX CIIOBapsiX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanuM3upoBaTh HHGOPMALIMIO PAa3IMUHbBIX BUJIOB U (OPM MPEACTABIECHUS, KpUTUUECKU OLICHUBATh
€€ IOCTOBEPHOCTh Y HENIPOTUBOPEUNBOCTB;

(GbopMyIMpOBaTh 3ampOChl U MPUMEHSATh Pa3IUYHbIE METOJbl MPH MOUCKE M OTOOpe OMOIOrMyecKon
nH(popMaIuu, HeOOXOAUMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuooperaTh OTIBIT MCIIOJIb30BaHUs WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (OpPMY TMPEACTABICHUS OUOIOTUYECKOW HH(POPMAIHH
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOB30BaTh HAYYHBIN SI3BIK B KayeCTBE CpENCTBa TMpH paboTre ¢ Ouonorndeckor wHOpMAIHMEH:
MPUMEHSITh XUMHYECKHe, (U3MUeCKhe U MaTeMaTUYeCKHWe 3HAKM M CHUMBOJIBI, (opmysbl, abOpeBHarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIaIETh HaBbIKAMHM pacrlo3HaBaHWs W 3alUThl HH(pOpManuu, HHPOPMAIIMOHHON Oe30macHOCTH
JUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHUBHBIMU JAeHCTBHAMM:

1) o6menne:

OCYILIECTBIISATh KOMMYHHMKAIIMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh B IMAJIOre WIH JIUCKYCCUU
[0 CyHIeCTBY o0OcCykIaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKIEHHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMoi 3a/auu, yYUThIBaTh MHTEPECH U COTJIACOBAHHOCTD MO3MIIMM APYTUX YYACTHHUKOB
JMaJiora Wi JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHbIE CpeACTBAa OOLIEHHsS, TMOHMMAaTh 3HAYEHHE COLHUAIbHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU IIEPErOBOPHI;



BIIQJIETh PA3IUYHBIMU CIIOCOOAMH OOIICHUS M B3aMMOICHCTBHSI, TTOHUMATh HAMEPEHUS IPYTUX JIOJEH,
MPOSIBIISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECeTHUKY W B KOPPEKTHOU (opme ¢GOpMyTupoBaTh CBOH
BO3PaKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIUBUAYAIbHOW pPabOTHI MPH PEIICHUH
OMOJI0TrMYecKOl MPoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MIPUMEHEHHSI TPYIIOBBIX (POpPM B3aUMOAEHCTBUA
IIpH pelIeHur yueOHOH 3aauu;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KQKJIOTO YIeHA KOJIJICKTUBA;

MPUHUMATH IIETH COBMECTHOW JEATEIhbHOCTH, OPTaHW30BBIBATH U KOOPAMHHUPOBATH NEHUCTBUS MO €€
JOCTUKEHHIO: COCTaBJIATh IUIaH JCHCTBHI, pacnpenenirTh poiu ¢ y4ETOM MHEHUN Y4acTHUKOB, OOCYXKIAaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAa4eCTBO CBOCTO BKJIAJa M KaXKJIOTO ydYaCTHHUKA KOMaHIbl B OOIIMHA pe3ylbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE MPOEKTHI, OLEHUBATh WU C MO3UIUU HOBU3HBI, OPUTMHAIHLHOCTH, MPAKTHUYECKOU
3HAYUMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETHYECKOE IMOBEJICHUE B PA3IUYHBIX CUTYAIHSX, IIPOSBIISITH TBOPUECTBO
1 BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

OBiaieHne YHMBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€ CTBUAMM:

1) camoopraHu3anus:

MCIIOJIb30BaTh OMOJOTUYCCKHIE 3HAHMS JIUISI BBISIBIICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YICOHBIX
CUTYaITUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHMIA 1IEIEBbIE M CMBICIOBbIE YCTAHOBKU B CBOUX JCUCTBUAX U
MOCTYIKaX 1O OTHOIICHHUIO K KUBOI MPUPOE, CBOEMY 3/I0POBBIO U 3[IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEITEHO OCYIIECTBIIATh TI03HABATEIIBHYIO JICATEIHHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMyIpoBaTh COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIHbHON JACSITEILHOCTH U )KU3HCHHBIX CUTYaITUSX;

CaMOCTOSITENTHO COCTABJIATH IUJIaH PEIIeHUs] MPOOJIEMBbI ¢ YIYETOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANIOYTEHNH;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

pacImpsaTh paMKH Y9eOHOTO MPeMETa Ha OCHOBE JIMIHBIX MPEATIOYTCHUNT;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OILICHUBATh IPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHHUIO IIHPOKOW JPYIUIIMUA B Pa3HBIX 00JACTIX 3HAHWH,
MTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTH KOPPEKTUBBHI B JIEATEIHHOCTH, OIICHHBATh COOTBETCTBUE
Pe3yIbTATOB LEISIM;

BIIQJICTh HABBIKAMH IT03HABATEIBHOW pediiekcHH KaK OCO3HAHHMS COBEPINACMBIX JCHCTBHH U
MBICITUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHHM, HUCIIONB30BATh MPUEMBI PeQIIEKCHH UTSI OLIEHKH
CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 HX CHIDKECHUIO;

MIPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX TIPH aHAIH3E PE3yIbTaTOB JACITCILHOCTH,

3) npuHATHE CeOS M APYTrUX:

MPUHUMATH Ce0sl, MIOHUMAas CBOU HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIIOBEKA.



2.3. HNPEJIMETHBIE PE3YJIbTATHI

[IpenmertHsie pe3ynabTaTbl ocBoeHus: mporpammbl COO mo Ouosnoruu Ha 0a30BOM YpPOBHE BKIIOYAIOT
cneuupuyeckue s yuebHoro mnpeamera «buosorus» HaydHbIE 3HAHHS, YMEHHUS U CHOCOOBI NEHCTBHIA IO
OCBOEHHIO, HHTEPIPETALIMU U ITPE0OPaA30BAHNIO 3HAHUHM, BU/IbI I€ATEIILHOCTH O MOJIyYEHUIO HOBOT'O 3HAHUA U
IPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4EOHBIX CHUTYyallUsiX, a TaKXKe B PEAJbHBbIX MXM3HEHHBIX CHTYyallMsX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamMmMe npeaMeTHbIe pe3yabTaThl IPEACTABICHBI IO roJaM 00yUeHHsI.

10 KJIACC

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTMH B CUCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAYK,
B (hOPMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOI'O MHUPOBO33PEHUS, O BKIIAJE
POCCHICKMX M 3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMONOTHUH, (PYHKIHMOHAIBHOW T'PaMOTHOCTH
YeJI0BeKa ISl PeICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBaTh COJAEpKAHHE OHOJIOTMYECKMX TEPMUHOB W TMOHSTHI: >KU3Hb, KJIETKAa, OPTaHH3M,
MeTabonmu3M (0OMEH BeIIeCTB M TMpPEBpallleHHe DJHEPruM), IOMeocTa3 (camoperyssaius), ypoBHeBas
OpTaHU3aIsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BECHHE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT
U pa3BUTHE;

yMEHHME H3JIaraThb OHMOJOTHYecKHe Teopuu (KIETOYHas, XPOMOCOMHAs, MYTAllMOHHAs, EHTpaibHas
JorMa MOJIeKyasipHoi Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. U. BaBusosa) u yuenus (o neHTpax
MHOT000pa3usi W MPOUCXOXKICHUSA KyIbTypHBIX pacteHuii H. WM. BaBuiosa), ompenensiTh TpaHHIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJa/IeTh METOAAMH HAyYHOTO MO3HAHUS B OMOJOTWU: HAOIIOACHUE U OMUCAHHUE KUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUH, OpraHU3alus U MPOBEIeHNE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBUKEHHE THUIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXIY HCCIeIyeMbIMH BEIMYMHAMH, OOBSICHEHHE IIONYUYEHHBIX pPEe3yJIbTaTOB,
MCTIOJIh30BAHHBIX HAYYHBIX TOHSATHIA, TEOPUI M 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAHUH TOJTYYEHHBIX
pe3yIbTaToB;

YMEHUE BBIACIATH CYILIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MMPOKAPUOT M 3YKAPUOT, OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH TPOIIECCOB: OOMEHA BEMIECTB U MPEBPAILCHHS YJHEPTUH B KIIETKE,
(doTocHHTE3a, TUTACTHYECKOTO W DHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIIOJJOTBOPEHHUS,
Pa3sMHOXEHHUs, HHIUBUyaJIbHOTO pa3BUTUsI OpraHu3Ma (OHTOTeHe3);

YMEHHUE MPUMEHSTH MOJy4YeHHbIE 3HAHUS 1751 OObSICHEHHUS] OMOJIOTMYECKUX MPOLIECCOB U SIBICHHUM, IS
MPUHATHS TPAKTHYECKUX PEHICHWH B TOBCEIHEBHOW JKM3HM C LENbI0 oOecriedyeHHus Oe30MacHOCTH CBOETO
3I0OPOBBSI U 3JIOPOBBS OKPYKAIOUIMX JIIOJIEH, COONIOJIEHUST HOPM TPaMOTHOTO TOBEICHHS B OKpPY)KaOLIEeH
NPUPOJHOM cpejle, MOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS JTOCTH)KEHUIH COBPEMEHHOH OHONOrHU H
OMOTEXHOJIOTUH AJIS PAllIOHAIIEHOTO MTPUPOOOIB30BAHHUS;

YMEHHUE pelaTh 3JeMEHTapHbleé TE€HETHYEeCKHe 3aJjaud Ha MOHO- U JUTMOpHUIHOE CKpeIIMBaHUE,
CIICTJICHHOE HACIIeIOBaHHE, COCTaBJSITh CXEMbl MOHOTHOPHIHOTO CKpPEIIMBaHUS [UIA TIPEICKa3aHUs
HaCJIIOBaHMsI TPH3HAKOB y OPTaHN3MOB;

YMEHHUE BBINOJHATH JA0OpAaTOpPHBIE M MpaKTUYecKHe paldoThl, cOOMI0NaTh MpaBWia Hpu padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W WHTEPIPETHPOBATH HH(POPMAINIO OHOIOTHMYECKOTO COJEpIKaHWUS,
BKJTIOYAOIYIO TICEBIOHAYYHBIC 3HAHWUS W3 PA3JIMYHBIX HMCTOYHHKOB (CpPEICTBAa MAacCOBOH WH(OpMaIuy,
HAYYHO-TIOMYJISIPHBIE MaTe€pHaibl), STUUECKHE aCIIEKThl COBPEMEHHBIX HCCIICOBAaHUI B OMOJIOTHH, MEAULIMHE,
OHMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIC M YCTHBIE COOOIIEHHUs, 0000I1Ias OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHITHBIN anmnapaT OUOJIOTHUH.

11 KJIACC

c(OPMHPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUU B CHCTEME HayYHOT'O 3HAaHUS €CTECTBEHHBIX HAYK,

B (hOpMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa U HAYYHOI'O MUPOBO33PEHUS, O BKIIAJE



POCCHICKMX M 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOIOTUH, (YHKIMOHAIBHOM TI'pPaMOTHOCTHU
YeNloBeKa ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACpKaHUE OMOJOTMYECKHMX TEPMUHOB M MOHSTUN: BUM, MOMYJNSLHS, T€HODOH],
SBOJIIOLIMSI, JBIDKYIIME CUJIbl ((haKTOpbI) IBOJIOLMHU, MPUCIOCOOIEHHOCTh OPraHU3MOB, BHUJ000pazoBaHuE,
HKOJIOTHYECKUE (PaKTOPBI, SKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IIeTH MUTAHUs, SKOJIOTHYecKast
nupamua, OuoreoreHos, onochepa;

yMEHHEe H3j1araTh Ouonoruyeckue Teopuu (3BoironuonHas teopus Y. JlapBuHa, cCUHTeTHYECKasl TEOpUs
SBOJIIOLIMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxonactBa K. M. bapa, uepemoBaHus TIJIaBHBIX
HarnpaBieHuid u mytei 3Bomoruu A. H. Cepeprioa, yuenus o 6uocdepe B. WM. Bepnanckoro), onpenensits
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BJIaJeTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHHU: HAOJIOCHUE U ONMCAHHUE JKUBBIX CHUCTEM,
MIPOLIECCOB U SIBJIICHUH, OPraHu3alys U MPOBeIeHNE OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIBUKEHHE THUIIOTE3bI,
BBISIBJICHHE 3aBUCHUMOCTH MEXAY HCCIEAyeMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJIYYEHHBIX pPe3yJIbTaToB,
MCTIOJIb30BAaHHBIX HAYYHBIX MOHSATHHA, TEOPHI U 3aKOHOB, YMEHHE JIEJIaTh BBHIBOJIBI HA OCHOBAHHH TOJTYYEHHBIX
pe3yJIbTaTOB;

YMEHHE BBIIEATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OMOJIOrMYECKUX OOBEKTOB: BUAOB, MOMYJISIUH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOreOleHO30B M HSKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB:
HACJIEICTBEHHOW N3MEHUYMBOCTH, ECTECTBEHHOI'O 0TOOpPa, BUJJ000pa30BaHusl, IPUCIIOCOOJIEHHOCTH OPraHU3MOB,
JEWCTBUSI SKOJIOTMYECKUX (PaKTOPOB HA OPTaHM3MBI, MEPEHOCA BEIIECTB M MOTOKA SHEPTHH B IKOCHUCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHUU B SKOCHUCTEMaX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOT€OXHMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE NMPUMEHSTH TMOJTy4YeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJIOTHYECKUX NPOIECCOB U SIBICHUH, IS
NPUHATUS TIPAKTHYECKUX PEIICHWH B TOBCEIHEBHOW JKM3HU C LENbI0 oOecredeHHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3JI0POBbS OKPYXKAIOLIMX JIOJIeH, COONIOEHUsT HOPM TI'pPaMOTHOI'O MOBEIEHUS B OKpYXaromei
IPUPOJHOM cpefie, MOHMMaHUEe HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTHXKEHHH COBpEMEHHOW OHOJOrMU JUIs
PaMOHATFHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHble OMOJIOTMYECKHE 3aJjaud, COCTaBISATh CXEMbl IEpEeHOCa BEIIEeCTB U
SHEPIUu B 3KOCUCTeMax (LeTy MUTaHUs);

YMEHHUE BBIIOJHATH Ja0OpaTOpHbIE M MpaKTUYeCKHe padoThl, cOONMIOATh MpaBWiia MIpu paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh M WHTEPIPETHPOBATH HH(POPMAINIO OHOIOTHYECKOTO COJEpKaHMUS,
BKJIIOYAIOIYIO TICEBJIOHAyYHbIE 3HAHMUSA M3 pPa3IMYHBIX HCTOUYHUKOB (CpelcTBa MaccoBOM HH(popmManuwy,
HAYYHO-TIOMYJISIpHbIE MaTepualibl), pPacCMaTpPUBaTh II100AJIbHBIE HKOJOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOJIOTHYECKYIO
MH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBIN anmapar OMoI0Truu.

3. TEMATHYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY HNPE/IMETY «bUOJIOI' U51»
10 KJIACC

KoaunuyecTBO 4acoB
Ne HaumenoBanue JIaGopaTopHbIe IMeKTPONHbIE
n/ pa3aesioB u TeM KoHTDOJIBH | W paToP (unposbie)
I EpOTPAMMEI Bcero e pﬁ o0pa3oBaTe/ibHbIE
paboThl | MpaKTH4YecKHe pecype
padoThI
1 buonorus xak 2 0 1 bubmuoreka [JOK
HayKa https://m.edso0.ru/7f41¢c292
2 ’KuBbie cucTeMEbI U 1 0 0 bub6mmoreka [IOK
UX OpraHu3aIus https://m.edso0.ru/7f41c292



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

3| cooran m orpocre 8 1 2 buommorexa LIOK
P https://m.edsoo.ru/7f41c292
KJICTKH
4 KuznenesaTenbHOC 5 0 1 bubmuorexa [JOK
Th KJIETKH https://m.edsoo.ru/7f41¢292
PasmHoxenue u
5 WH/IUBUyAJIbHOE 5 0 1 bubmumoreka [IOK
pasBUTHE https://m.edsoo.ru/7f41¢c292
OpPraHU3MOB
HacnenctBeHHOCTD BuGnuotexa LIOK
6 1 BMEHHANBOCTD 8 1 3 https://m.edsoo.ru/7f41¢c292
OpPraHU3MOB
Cenekuus
7 OpraHu3MOB. 3 0 0 bubnnoreka [HOK
OCHOBBI https://m.edsoo.ru/7f41¢c292
OMOTCXHOJIOTHUU
o | Demremer | o | momoenox
111 https://m.edsoo.ru/7f41¢c292
Marepuaia
OO011ee KOJIMYECTBO YacOB 34 5 8
10 MPOTPaMMe
11 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumenoBanue
Ne pA3IETIOR B Tem Kontpoan | Jladopatopubie | (undposbie)
n/m EpOrPAMME! Bcero HbIE W npaKTHYeckue | 00pa3oBaTejbHBbIE
padoThI padoThI pecypchl
Y N— bubmuorexa [JOK
1 OO0 9 1 2 https://m.edsoo.ru/7f41cc7
OuoJorus A
Bo3HukHOBEHHE U bu6mmoreka [JOK
2 pa3BUTHE KU3HU 9 0 1 https://m.edsoo.ru/7f41cc7
Ha 3emiie 4
Opranusmel u bubnuorexa [JOK
3 OKpYy>KaroIas 5 0 1 https://m.edsoo.ru/7f41cc?
cpena 4
CoobmectBa u bubmuorexa [JOK
4 9KOJIOTHYCCKHE 9 1 0 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
[ToBTOpEenue n bubnnorexka [JOK
5 00o00mIeHme 2 https://m.edsoo.ru/7f41cc7
Marepuana 4
OO0m1ee KOJIMYECTBO YacOB 34 2 4
10 MPOTPaMMe



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

4. ITIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBoO
n/n Tewa ypoxa 4acoB
1. buoJsorusi Kak HaykKa 2
1 buonorus B cucreme HayK. 1
5 MeTto bl To3HaHUS KUBOU TTpuposl. [IpakTrdeckas padora Ne 1 «Mcnons3oBaHue 1
Pa3IMYHBIX METOAOB NPU U3YYCHUN OMOJIOTUYECKUX OOBEKTOBY.
2. JKuBble CHCTEMBI H UX OPraHu3anus
3 buosiornueckue cucTemsl, MPOLIECCH U UX U3YUCHHE. 1
3. XHMHYECKHIl COCTAB U CTPOeHUE KJIETKH
4 XUMHUYECKUI COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIH.
5) benku. CoctaB u cTpoeHue OEJIKOB. 1
6 ®epMeHTHI — OHonoruyeckue karanuzaropsl. Jlaboparopnas paborta Ne 1 «3yuenue 1
KaTAIMTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha MPUMEpE aMUJIa3bl HITH KaTaaassl)y.
7 Yrnesobl. Jlunuuer.
8 Hyxnennosbie kuciotsl. ATO.
9 Hcropust u MeTopl n3ydeHus kineTku. Knerounas reopus. Knerka kak nenocrHas 1
JKUBasl CUCTEMA.
Ctpoenue sykapuoruueckoil kinetku. Jlaboparopuas padora Ne 2 «M3yuenue
10 CTPOCHUS KIETOK PAaCTCHUH, JKUBOTHBIX, TPUOOB M OaKTepuil 101 MUKPOCKOTIOM Ha 1
TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEY.
11 0O6061eHne o Teme: «XUMHUYECKUN COCTaB U CTPOCHHE KIEeTKMy». 3aueT Nel. 1
4., Ku3HeaeATeJbHOCTh KIETKH 6
12 OOMeH BelecTB WM METaboIHn3M. 1
13 ®dotocuHTe3. XEMOCHHTES. 1
14 DHepreTudyeckuii oOMeH. 1
Kuznennsrit uukn kietku. Jlenenue kierku. Mutos. Jlaboparopnas padota Ne 3
15 «Habnronenne MuTo3a B KJIeTKaX KOHYMKA KOpeEIIKa JIyKa Ha TOTOBBIX 1
MUKpOTIpenaparax.
16 buocunTtes 6enka. Peakius MaTpu4HOTO CHHTE3A. 1
17 Tpancusius — OuocunTe3 Oenka. 1
5. Pa3mHoOkeHHe M HHAUBHAYAJTbHOE Pa3BUTHE 5
18 HexkneTounsle (OpMBbI )KU3HH — BHPYCHI. 1
19 DOpMBI pa3MHOKEHHUSI OPTaHU3MOB. 1
20 Meiio3. 1
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTok. OmiogoTBopenue. JlabopatopHas pabora 1
Ne 4 «3yueHune cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIpPENapaTaxy.
22 WNHauBuayalbHOE pa3BUTHE OPraHU3MOB. 1
6. HacjeacTBeHHOCTh M H3MEHYHUBOCThH 9
23 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH ¥ H3MEHYHUBOCTH. 1
24 3aKOHOMEPHOCTH HacJieI0BaHMsI MPU3HAKOB. MOHOTHMOpHIHOE CKPEIIMBAHUE. 1
25 Jlurubpuinoe ckpenBanyie. 3aKOH HE3aBUCUMOT'0 HAacJIeI0OBaHUsl IPU3HAKOB. 1
CueruieHHoe Hacje0BaHue pu3HakoB. JlabopaTtopHas pabota Ne 5 «3yuenue
26 PE3yIHTAaTOB MOHOTHOPUTHOTO U AUTUOPHIHOTO CKPEIIMBAHUS Y ApO030( bl Ha 1

TOTOBBIX MHKpOIpEnapaTaxy.




27 I'eneruka nosna. HaciegoBanue Npu3HaKkoB, CHEIUIEHHBIX C ITOJIOM. 1
W3menunBocTh. HenacnencrBeHHas n3MeHIHBOCTE. JlabopaTopHas padora Ne 6.
28 Nzyuenne moaupuKamoHHON U3MEHUYUBOCTH, TIOCTPOCHHUE BAPUAIIIOHHOTO psija U 1
BApUALIMOHHON KPUBOMY.
29 HacnencrBennast usmenunBocTb. JIaboparopnas padora Ne 7. «AHanu3 MyTtanuii y 1
Jpo30( bl HA TOTOBBIX MUKPOIMpPEnapaTax.
30 ['eHeTHKa yesoBeka. 1
31 O606mmenue o teme «Hacae1cTBeHHOCTh U N3MEHYUBOCTh OpraHu3MOBY. MToroBas 1
KOHTpOJIbHAs padoTa.
7. Ceaexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH
32 Ceneknys Kak HayKa U Mporecc. AHAJINW3 UTOTOBOM KOHTPOJIbHOW PaOOTHI. 1
33 Mertozsl 1 JOCTUKEHHUSI CEJIEKIIUU PACTEHUM U )KUBOTHBIX. BHOTEXHOJIOTHS KaK 1
OTpacJib MPOU3BOJICTBA.
8. IloBTOpeHMe U 00001IEHHE MaTepHaja 1
34 [ToBTOpenue no reme «HacneacTBEHHOCTh M U3MEHUYHUBOCThY.
11 KJIACC
No KoauuecTBoO
n/n Tema ypoxa 4acoB
1. DBoJonus U MeTOJbI €e H3yYeHHUSs 9
1 DBOJIIOIMUS U METOJIbI €€ N3YUEHHUSI. 1
2 Hcropust pa3BUTHS PEACTaBICHUN 00 YBOFOIUH. 1
3 MUKpPOIBOITFOIHS. 1
4 [Tomymsiust Kak seMeHTapHas eUHHIA BUIa U 3Borouu. Jlaboparopnast pabota Ne 1
1 «CpaBHeHHE BUIOB IO MOP(OJIOTHUECKOMY KPUTEPHUION.
5 JIBmxyye cuitbl (3JeMeHTapHbIe (PaKTOPHI) IBOJIIOIUH.
6 EctecTBeHHbII 0TOOP U €ro GopMBbl. 1
PesynbTaTsl 3BOMONNN: IPUCTIOCOOIEHHOCTh OPTaHIU3MOB U BHI000pa30BaHHE.
7 JlaGopatopHas pabota Ne 2 «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U eé 1
OTHOCHTEJIEHOTO XapaKTepay.
8 Hanpapnenus u nytu MmakposBoitoIii. HeoOpaTuMoCTh SBOJTIOIIHH. 1
9 O0600611eHMEe IO TeMe: DBOJIIOLIMS M METOJIbI €€ n3yueHus». 3auer Nel. 1
2. Bo3HukHOBeHHUe KM3HM Ha 3emJie. 9
10 Vicropus xu3HM Ha 3emiie 1 METObl €€ N3yUeHMUs.. 1
11 ['MunoTe3bl NPOUCXOKIACHUS JKU3HU Ha 3eMIIE. 1
12 Pas3BuTHe )x13HM Ha 3eMJIe 110 3paM U MEPUOJIaM. 1
OCHOBHBIE 3TaIlbl HBOJIOIMH PACTUTENHHOIO U )KUBOTHOTO MUpa. [IpakTrueckas
13 pabota Ne 1 «3yueHune uckomaeMpIx OCTaTKOB PaCTEHUM U KUBOTHBIX B 1
KOJITICKIHSIX .
14 CoBpeMeHHasl cucTeMa OPraHuYeCKOro MHUpa. 1
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3). 1
16 JIBrkynme cuibl ((hakTopbl) aHTPONOTEHE3A. 1
17 OCHOBHBIE CTaJIUU HBOJIIOLIUN YEJIOBEKA. 1
18 YenoBeueckne pachl M MPUPOIHBIC aIalTAlluK YeTO0BEKa. 1
3. Opranu3Msbl U OKpYyKawouas cpeia 5
19 DKOJIOTUs KaK HayKa. 1
20 Cpenpl 00MTaHMA U SKOJIOTHYECKHE (DAKTOPBI. 1




Abuotnueckue Qaxropsl. Jlaboparopnas padota Ne 3. «Mopdonornueckue

21 0COOEHHOCTH PACTCHHH U3 pa3HbIX MecT oouTaHus». Jlaboparopras padota Ne 4. 1
«BrusiHEE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

22 Buotnueckue hakTops. 1

23 DKOJIOrn4ecKue XapaKTEPHCTHUKH TOYILLIH. I:IpaKTI/IquKaH pabota Ne 2 «Ilogcuér 1
TUIOTHOCTH TIOYJISIIIMIA Pa3HBIX BUJIOB PACTCHHIN.

4, Coo01iecTBa U DKOJOTHYeCKHE CHCTEMBI 9
24 Coo011ecTBa OPraHu3MOB — OHOIIEHO3. 1
25 DKOJIOTHYECKUE CUCTEMBI (SKOCUCTEMBI). 1
26 OCHOBHBIE TIOKA3aTeIH IKOCUCTEMBI. DKOJIOTHYECKUE MupaMubpl. CBOWCTBA 1

skocucteM. Cykieccusl.
27 ITpupoiHbIE SKOCUCTEMBI. 1
28 AHTpPONIOT€HHBIE IKOCUCTEMBI.
29 Wrorosast koHTpOIbHAS padoTa.
30 buocdepa — rimodanpHas 3kocucTeMa 3eMiTi. AHATU3 UTOTOBOM KOHTPOIBHOU 1
paboTHI.
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHochepsl. 1
32 UenoseuecTBo B Onocdepe 3emun. CocyiecTBOBAHUE TPUPOJIBI M YSIIOBEYECTRA. 1

5. IloBTOpeHue u 00001IeHNE MaTepHaJia 2
33 [ToBTOpenue mo reme: «OpraHu3Mbl U OKPYKAFOIIAST CPEIIAy. 1
34 [ToBTopenue no Teme: «CooO11eCTBA U IKOJIOTUYECKUE CUCTEMBI». 1

5. BHeypouHnas AesiTeJibHOCTH 1O npeamery 10-11 kaace

Dopma 1eATeJIbHOCTH

N e

o gk w

[IpoekT- npe3entanus «lIponeccsl )KU3HEAEATETLHOCTHU )KUBBIX OPTaHU3MOBY.
Bcerpeua ¢ BeITyCKHUKaMU U CTYyJJ€HTaMH METUIIMHCKUX BY30B K JHIO Poccuiickoro
CTyZeHTa 25 sHBapsl.

Konkypc kpoccBopaos «Knetkay, «9Bomonusi» k JH0 Poccuiickoit Hayku 8 geBpaiis.

Munu-npoextsl Ha TeMy «KocMoc u MeauiHa», K JHIO KOCMOHAaBTUKH 12 anpers.
Konkypc npesenranuii Ha TeMy «IlogBUr BoeHHBIX Bpadei» k qHI0 [To6ens! 9 masi.
VYyactue B MexnyHapoIHOU OJIMMIIMAJE I10 OCHOBAM HayK U Bcepoccuiickoit
OJIMMITHAJIe IIKOJIbHUKOB IO OMOJIOTHH.

BHeypquaﬂ ACATCIBHOCTD IO HNPCAMETY OCYIICCTBIIICTCA B TOM YHCIC MOCPECACTBOM PA3JIMYHBIX

¢bopM OpraHuzalnuy, OTIUYHBIX OT YPOUHOH CHUCTEMBbI OOYYEHHMs, TaKUX KaK SKCKYPCHH, KPYXKKH, CEKIIHH,

KpYTJIBIC CTOJIBI, KOH(I)epCHL[I/II/I, JAUCITYTBI, I[HIKOJIbHBIC HAYYHBIC O6H.[€CTBa, OJIMMITHAIBbI,

KOHKYPCBI,

COpPEBHOBAHMsI, TOUCKOBBIE U HAYYHBIE UCCIIEIOBAaHUS, OOIIECTBEHHO MOJIe3HbIe MPAaKTUKH U T. 1. BHeypouHas
JeSITeNbHOCTh IMO3BOJISIET PEaTM30BbIBATh (peepanbHy0 pabouyo MporpaMMy BOCHHMTaHUS M (eaepanbHbIi
KaJIEeHJAApHBIN MJ1aH BOCIUTATEIbHOU PaboTHI.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMUCHIO

MYHUUUNAJIbHOE HETUNOBOE ABTOHOMHOE OBLLEEOBPA3SOBATEJIbHOE 10.10.24 11:25 Ceptudukar 5582E4667594AB2FA97171A92606C1AD
YUYPEXXAEHUE KYJ1IbTYPbI " TMMHA3USA "APT-3THOl", CemMeHoBa AHacTacus (MSK)
AHaTonbeBHa, AnpekTop

Onepatop 340 000 "KomnaHus "TeHzop" ———




