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IHHOACHUTEJIBHAA 3AIIMCKA

ITpu pa3paboTke mporpamMmbl MO OHOJOTUU TEOPETHYECKYIO OCHOBY JUIsl ONpEACTCHHUS MOJIXOA0B K
dbopMUpOBaHUIO cOJEpKaHUA y4deOHOro mnpeamera «bHOJOTUS» COCTaBUIM: KOHIIENTYaJlbHBIE IOJOXKCHHS
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 CpenHero oomero obOpaszoBanus B Poccwuiickoii denmepammu, a TakKe IMOJTOKEHHUS 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.

[TporpamMma mo Ouosioruu Naét MpeacTaBiIeHUe O IENsIX, 00 o0mIel crpaTeruu 00y4eHus, BOCIUTAHUS 1
pa3BuTHs OOydarommxcs cpeacTBamu ydeOHoro mpeamera «buomorusi»y, ompenenser o0s3aTeabHOE
MpEeIMETHOE COJEpKaHHE, €ro CTPYKTYpY, pacmpeleleHue I0 pas3ieiaM H TeMaM, PEKOMEHAYEMYIO
MOCIIE0BATENbHOCTh M3YUYEHHs Y4eOHOro Marepualia ¢ y4ETOM MEeXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBA3EH, JIOTMKHA 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YyYarOIIUXC .

B nporpamme mo OuoJIOrMM Tak)Ke YUMUTHIBAIOTCS TpPeOOBaHUS K IUTAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM W MPEAMETHBIM pe3yibTaraM OO0y4deHHs B (OPMHPOBAHHH OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATENIBHON  JEATENIbHOCTH/ ~ y4eOHBIX  JCWCTBHI  OOy4aromMXCs 1O OCBOGHHMIO  COJEP)KaHUSA
ouosornyeckoro obpasosanus. B nmporpamme mo Ouomnoruu (10—11 xmaccel, 6a30BBI YPOBEHB) peain30BaH
TIPUHIIMIT IPEEMCTBCHHOCTH B M3YUCHHH OMOJIOTHH, OJiarosapsi 4eMy B HEH IPOCMATPUBACTCS HAINIPABICHHOCTH
Ha pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMSI, IIEHHOCTHBIX
OpHUEHTAIMH JINYHOCTH, IKOJIOTUYECKOTO MBILUICHHUS, PEACTABICHUIN O 3I0POBOM 00pa3e KHU3HU U OEpEKHBIM
OTHOIIIEHNWEM K OKpY’KaroIe mpupoaHou cpeze. [loatomy Hapsiay ¢ u3ydeHueM oOIIeOnOIOTUIECKUX TEOPHid,
a TaKk)Ke 3HAHUU O CTPOCHUM >KUBBIX CHCTEM PA3HOIO0 PaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
MPOLIECCOB B TMporpamMme MO OHOJOTHH YAENEeHO BHUMAHHE WCIOIb30BAaHUIO TOJTYYCHHBIX 3HAHUN B
MOBCETHEBHON KU3HU Ui pEHIeHHs] MPUKIAIHBIX 3a7a4, B TOM 4YHUCIe: MPOQPHUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUN  4YENOBEKa, MEIMKO-TEHETUYECKOT0  KOHCYJIbTHPOBAHMS, OOOCHOBAHMSI  3KOJOTHYECKH
1IeJIECO00Pa3HOTO TIOBEACHUS B OKPYXKAIOIIEH MPUPOTHON cpele, aHaliu3a BIUSHUS XO3SHCTBEHHOH
JeSTeNbHOCTH YeNIOBEKa Ha COCTOSHHUE MPHUPOAHBIX M HUCKYCCTBEHHBIX SKOCHUCTEM. YCHIIEHHE BHHUMAHUS K
MPUKJIAJHON  HaMpaBIEHHOCTH yueOHoro mpenMera «buonorus» MPOJUKTOBAHO HEOOXOJUMOCTHIO
o0ecrnieuyeHus yCIOBUM AJi pEeLIeHUs] OAHOM M3 aKTyalbHbBIX 33]1a4 MIKOJBbHOTO OMOJIOTHYEeCKOro oOpa3oBaHus,
KoTopasi mpeamnosaraer (opMHUpPOBaHHE Yy OOydYaroIIUMXCsl CIIOCOOHOCTH aAaNTHPOBAThCd K H3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEMETA «bUOJIOI' U51»

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHUe y 00yJaromuxcs MpeICTaBIeHN 0 HayyHOU KapTHHE MUPA, PaCUIMpSeT U 0000IaeT 3HaHUs O
KHUBOHM NpHpOJE, €€ OTIMYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allMM W 3BOJIIOLUH, CO3MAET YCIOBHS
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 OMONIOTHS MMEET TaKXKe Ul PELICHHsS BOCIUTATEIbHBIX M Pa3BUBAIOIIMX 3a]ad
cpenHero odmero oOpa3oBaHMs, COIMANM3AMK OO0ydammxcs. M3ydenne Omnonoruu 006ecreunBaeT yCIOBUS
st GOPMHUPOBAHMS MHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOM
KYJIBTYpBl, CHOCOOCTBYET MHTETpaluyd OMOJOTHMYECKUX 3HAHUK C TMPEACTABICHUSAMH M3 JIPYTUX Y4eOHBIX
IPEMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U reorpaduu. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAYEHUN Y4eOHOTO
npeaMeTa «bHONIOrusS) COCTaBUIM OCHOBY U ONPEAETICHUS MOAXO0J0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €TO0
COZieprKaHus, TPEJCTABICHHOT0 B IPOTrpaMMe IO OMOJIOTHH.



Otb6op conepxkanus ydeObHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C TO3HIIHMA
KYJIBTYPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOYYarOIIMECs OJDKHBI OCBOUTH 3HAHUS H
YMEHHUs, 3HaUUMBbIe JJ11 (OPMUPOBaHUs 00IIEH KyJIbTYphI, ONPEAEISIONUE aJIeKBaTHOE [TOBEACHHUE YeIOBeKa B
OKpY>Karollel MpUpOTHON cpelie, BOCTpeOOBaHHBIC B MOBCEAHEBHOW >KM3HU U MPAKTUYECKOM JNESTEIBHOCTH.
Ocoboe mMecTo B 3TOH cHUCTeME 3HAHWN 3aHMUMAIOT JJIEMEHTHI COJEp)KaHUs, KOTOPHIE CIY)KaT OCHOBOW ISt
(dbopMUpOBaHHS TPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTWHE MHpa W I[IEHHOCTHBIX
OpHUEHTAIMX JIMYHOCTHU, CIIOCOOCTBYIOMIMX TYMaHU3aluu OUOJIOrHYECKOT0 00pa30BaHMUs.

CtpykTypupoBaHHE COJEp)KaHUsA y4eOHOro Marepuana B Mporpamme 0 OHOJIOTHH OCYIIECTBJICHO C
y4€TOM TMPUOPUTETHOTO 3HAYEHHSA 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSX JKMBOM HPUPOIBI, O €&
YPOBHEBOI OpraHU3aIlMU U SBOIIOIUU. B COOTBETCTBHH C 3THM B CTPYKTYpe yueOHOro mpeamera «buomorus»
BBIJICJICHBI CIIEIYIOIIUE COJepKaTeNbHble TuHUU: «buonorus kak Hayka. MeToJapl HAy4YHOTO TO3HAHUS»,
«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»

Llenp n3ydenus yyeOHoro mpeamera «buosiorusi» Ha 6a30BOM ypOBHE — OBJIQJICHHE OOyYarOIIUMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKLMOHAJIbHON OpraHM3allMU JKUBBIX CHUCTEM DPA3HOIO paHra M npuoOpereHue
YMEHHMM HMCNOJIb30BaTh ATU 3HAHUS JJI1 TPAMOTHBIX JEMCTBHI B OTHOIIEHHWH OOBEKTOB YKUBOH NHPUPOIBI U
peIIeHHsI Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

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

OCBOEHME O0O0ydYaroIIMMHCS CHUCTEMbl 3HaHUM O OHOJOrMYECKHX TEOpUSX, YUEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, NpaBWJIaX, CIYXallUX OCHOBOW i (OPMUPOBAHUS MPENCTABICHUH O
€CTECTBEHHO-HayUYHOW KapTMHE MHpa, O METOJaX HayyHOro IO3HAHHUS, CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHM3allid, BBIJAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

(dbopMupoBaHHE Y 00y4arOIIMUXCSl MO3HABATENIbHBIX, HHTEUIEKTYAIbHBIX U 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 Yy OOydyaroummxcs oOuie KyJabTypbl, (QYyHKIIMOHAJIbHOW TPaMOTHOCTH, Pa3BUTHE YMEHHI
OOBSCHATh U OLIEHUBATh SIBIICHUS OKPYKAIOLIEro MHpa >KMBOM MPHUPOABI Ha OCHOBAaHMM 3HAHUN M OIIBITA,
MOJTyYEHHBIX TPU U3YyYEHUU OUOJIOTHH;

¢dopmupoBaHHe Yy OOydYarOUIMXCS YMEHHH MIUIIOCTPUPOBATh 3Hau€HHE OMOJOTMYECKUX 3HaHUH B
MIPAKTUYECKOW  JIEATEIbHOCTH  4YEJIOBEKAa, PAa3BUTUM  COBPEMEHHBIX MEIWIMHCKAX TEXHOJIOTMH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOS KIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEIOBEKOM >XHBOW MPUPOIBI, HEOOXOIMMOCTH
Oepe’KHOr0 OTHOILIEHHS K Hel, COOIIOIEHHUS STHYECKUX HOPM NPH NPOBEIECHUH OMOIOTUYECKUX HCCIIeJOBAHUM;

OCO3HaHHE LEHHOCTH OMOJIOTMYECKUX 3HAHWM ISl TIOBBIIICHHS] YPOBHS 3KOJOTUYECKOW KYIbTYpPHI, JUIS
(hopMUPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUNH M YMEHMH B MOBCEJHEBHON XU3HHM JJISi OLEHKH IOCIEICTBUN
CBOEH JEsITEeTbHOCTH MO OTHOIICHUIO K OKpY)Kalollel cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHE HU
coOmroieHne Mep npodrIakTHKU 3a001eBaHUH.

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

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpPOBHE, SIBISETCS
00s13aTeNIbHBIM y4EOHBIM IPEIMETOM, BXOASIIMM B COCTaB INpeaMeTHOM oOnacth «EcTecTBEHHO-Hay4HbIE
IIPEIMETHI.

Jlnst u3ydeHus: 6uosioruu Ha 6a30BOM YpOBHE CpeHEro ooOmero oopasoBaHusi oTBoaAuTcs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 ygaca (1 gac B Hezenio).



1. COAEP KAHUE YYEBHOI'O ITPEJJMETA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

Bbuonorus xak Hayka. CBs3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMH U JIPYTUMH €CTECTBEHHBIMU
Haykamu, ¢uiocopueli, 3TUKOH, 3CTeTHKOW M mpaBoM. Posb Omonorumu B (pOpMHUPOBAaHHHM COBPEMEHHOU
Hay4YHOH KapTuHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK.

Metoabl MO3HaHMS KMBOM MNpHpPOAbl  (HAONIOJEHWE, HKCIEPUMEHT, OIMCaHUuEe, H3MEpEeHue,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

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

Tabnuue! u cxemsl: «MeToabI TO3HAHUS KUBOW IPUPOIBI».

JlaGopaTropHble U NpaKTHYecKue padoThbl:

[IpakTnueckast pabora Ne 1. «lcnonp3oBaHuE pPa3lIMYHBIX METOJOB IPU HU3YYEHUH OHOJIOIMYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKusble cucrembl (6MOcHCTEMBI) Kak HpeaMeT H3ydeHus Ouosioruu. OTiIMYUE JKUBBIX CHCTEM OT
HEOPraHWYECKOU IPUPOIBI.

CpoiicTBa OuocucTeM M UX pa3HooOpasue. YpOBHM OpraHu3allid OHUOCHCTEM: MOJIEKYJISPHbIH,
KJICTOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, MOMYJISHUOHHO-BUIOBOM, 3KOCHCTEMHBIH (OMOIreoneHOTUYECKHIA),
OrocdepHBIH.

JdemoHcTpaumnu:

Tabnuue! 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HUY, «YPOBHHU OpraHU3alluH >KUBOM TPUPOIBD.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJIECTKH.

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

@OyHKIIMHM BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [lognepkanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI OeslkoB. HezameHnMble 1 3aMEeHUMBbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl O€TIKOBOM MOJIEKYJIbI (IIepBUYHAs, BTOPUYHAS,
TPETUYHAs U YeTBEPTUUHAS CTPYKTypa). XUMHUYECKUe cBoicTBa OenkoB. buonornueckue pyHKuu O0€nKoB.

®epmeHTHl — Ouosormueckue kKaranuszatopbl. CTpoeHue (epMeHTa: aKkTUBHBIA LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYrneBonpl: MOHOCaxapuasl (TJIFOKO3a, pubo3a M Je30KcHpu003a), Aucaxapuasl (caxaposa, JIakTo3a) U
noJtrcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTi0103a). bruomornueckue GyHKIIMN yTIE€BOIOB.

Jlunuael:  Tpurauuepunsl, ¢dochonunuasl, crepounsl. ['mapodunbHO-TUAPOPOOHBIE  CBOICTBA.
buonornueckue ¢pynkuuu nununoB. CpaBHEHHE YIIIEBOIOB, OSIKOB M JIMIHUOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennosbie kucnorer: [JHK n PHK. Hykneotnbel — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpOECHHE U
¢byukun JJHK. Crpoenne u ¢pyukiun PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

[Mutonorus — Hayka o kieTke. Kiierounas teopust — npuMep B3auMOACHCTBUS Uael U (HaKTOB B HAYUHOM
MO3HAaHUU. MeTOo1bl U3yUEHMSI KIIETKH.

Krnerka kak nenoctHas kuBas cucrema. OO0mue NMpU3HAKU KIIETOK: 3aMKHYTasi HapyXHash MeMmMOpaHa,
mosnekyinbl JIHK kak reHeTHdeckuii anmapar, CuicTeMa CHHTe3a Oelka.

Tumbl keTok: syKapuoTHyecKass M INpokapuoTuueckas. OCOOCHHOCTU CTPOCHUS MPOKAPHUOTHUYECKOU
kinetku. Kinerounas crenka Oakrepuil. CTpoeHHE SYKapHOTHUECKOW KJIeTKH. (OCHOBHBIE OTJIMYHA
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIMKC, MX QpyHKuuu. [Tnasmarnyeckas
MeMmOpaHna, e€ cBoiictBa u ¢yHkumu. LuTomnasma u e€ opranounsl. On1HOMEMOpaHHbBIE OPTaHOMIBI KIETKHU:
OIIC, anmapar ['onpmku, nuzocoMbl. IloyaBTOHOMHBIE OpPraHOMAbI KIETKHA: MHUTOXOHIPWUH, IJIACTH]BI.



[TpoucxoxxaeHne MUTOXOHAPHUIA W TutacTuA. Buabl mnactun. HememOpaHHbIe OpraHOMIbI KJIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, UEHTPUOJIN, PECHUYKH, )KI'YTUKHA. DYHKIIMHA OpraHOU0B KJIETKH. BrirtoueHusl.

SAnpo — perynsTopHblid HeHTp kieTkd. CTpoeHue sipa: siaepHas 000JouKa, KapuoIlia3Ma, XpOMAaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumnu:

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

Juarpammsbl: «PacripeiesieHne XHMHYECKMX JJIEMEHTOB B HEXUBOM Ipupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuuer u cxemsl: «llepuoguueckas TabauIa XUMHUECKUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYIbI BOJIBIY,
«buocunTtes 6enkay, «CtpoeHue MoeKyIbl Oenka», «Ctpoenue depmentay, «Hykinennosbie kuciotel. JTHKY,
«Ctpoenue Moinekyinsl AT®», «CTpoeHHE >YKapUOTHUECKON KIETKH», «CTpOEHHE >XMBOTHOM KIIETKN»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHE MNpPOKAPHUOTUYECKOW KIETKH», «CTpOeHHE sapa KIETKU»,
«YTneBoasl», «JINTIHab.

OO6opynoBaHue: CBETOBOH MHMKpPOCKOI, OOOpyIOBaHHE MJisi IPOBEAEHUS HAOIIOACHUM, H3MEpEHHIH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopuas padota Ne 1. «/3y4eHrne KaTaTuTHISCKOH aKTUBHOCTH (PEpPMEHTOB (HA IPUMEPE aMIJIa3bl
WJIM KaTaasbl)y.

JlaGopatopnass paGora Ne 2. «M3yyeHue CTpOEHMsI KJIETOK DPAaCTEeHMH, >KMBOTHBIX M OakTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENaparax U X OMUCAHHUE).

Tema 4. /KusHeaesTeJIbHOCTh KJIETKH.

OOmMeH BemiecTB, WM MeTadoNIM3M. ACCUMWIALMS (MJIacTUYeCKUd OOMEeH) M JUCCHUMMIIALHUSA
(oHepreTHyecknii oOMEH) — JBE€ CTOPOHBI €IUMHOrO Ipoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOGHBIA U reTepoTpodHbId. Ponb ¢gepMeHTOB B 0OMEHE BELIECTB U
IIPEBPALLICHUY JHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMmHOBas (¢a3pl QorocuHTe3a. Peakumu dotocunresa. DddekTuBHOCTH
¢dotocunTe3a. 3HaueHHe (QOTOCHHTE3a ISl KU3HU Ha 3emiie. BiusHue ycioBuil cpelnbl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepun. 3HaYeHHe XeMOCHHTE3a /sl )KU3HU Ha 3eMIIe.

OHepreTudyeckuii 0OMeH B KiieTKe. PaciiernieHne BelecTB, BbIIEICHNE U aKKYMYJTUPOBaHHE YHEPTUU B
KJIeTKe. DTarbl HepreTuyeckoro oomena. I'nukonus. bpoxkenue u ero Bunel. Kucinopoanoe okucienue, niu
KJIeTouHoe Jpixanue. OkucnutenbHoe GochopunmpoBanre. IHHEeKTUBHOCTh IHEPrETUYECKOT0 OOMEHa.

Peaknum marpuuHoro cuHrte3a. ['enernueckas uHopmauums u JHK. Peanuzanus renernueckoit
uHpopmanuu B kieTke. ['eHermueckuil xkoa u ero cBoiictBa. Tpanckpunims — marpuuHblii cuHTe3 PHK.
Tpancnsiiust — OwocuHTe3 Oenka. Jrtambl Tpa”casnuu. KoaupoBanune aMUHOKHCIOT. Ponb pubocom B
O6uocuHTe3€ OenKa.

Hexnerounsle ¢opmbl xu3HH — Bupycbl. HMcropust otkpeitust BupycoB (/. W. lBaHoBckuif).
OcoOeHHOCTH CTPOCHMS M KM3HEHHOTO IMKJIa BUpYycoB. baktepumodaru. bonesnu pacreHuid, >KUBOTHBIX U
4elioBeKa, BhI3bIBaeMble BHpycamu. Bupyc ummyHoxeduiura yenoBeka (BHUY) — BozOGynurtens CIIM/a.
OOpaTHas TpaHCKPUIIIMS, peBepTaza u uHTerpasa. [IpodpunakTika pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JdemoHcTpaumu:

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

Tabmuupl u cxembl: «Tunbl nutanusy, «Metabomu3amy», «MUTOXOHIPHUN), «IHEPTETHICCKUN OOMEHY,
«Xmoporacty, «@otocunredy, «Ctpoerue JJHK», «Ctpoenue u pynknuonupoBanue reHay, «CuHTe3 0enkay,



«['enernueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHBIH nukn Bupyca CIIM/a,
6akrepuodaray, «Permmuxanms JTHK».

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

Tema 5. PasMHOkeHNe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounslii 1UKII, WM XKU3HEHHBIM MUK KieTku. MHTepda3za n muto3. IIporeccel, mpoTekaronme B
untepdaze. Permmmkanus — peakius marpuyHoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII Habop —
KapuoTuil. J{MMIoOWTHBIA M TaluIOMAHBIA XPOMOCOMHBIE HaOophl. XpoMmaTuabl. LluTonorunueckue OCHOBBI
Pa3MHOKEHHUS U UH/IMBU1YaIbHOTO PA3BUTHSI OPIaHU3MOB.

Henenue xnetkn — muto3. Craaum murosza. Ilpoueccsl, mpoucxoasnye Ha pa3HbIX CTAIUSAX MHTO3A.
buonornueckuii cMbICIT MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — allonTo3.

@opMbl pa3MHOKEHHST OPTaHU3MOB: OecIioyioe U MoJIoBoe. Buabl Oecrnonoro pa3MHOXKEHHS: JeleHue
HaJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHME, BETETATUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Cragun Mmeiosa. Ilponeccel, npoucxonsmue Ha cragusx Menosa. [loBeneHne XpomocoM B
Mmenose. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — mpouecc 00pa3oBaHMsI MOJIOBBIX KIIETOK Y JKUBOTHBIX. [10JIOBBIC KeNe3bl: CEMEHHUKH U
sauyHuKd. OOpazoBaHue M pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CepMaTo30u/ 1, SHIEKIIeTKA) — CIEpMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOCHHUS AUILIEKIETOK U criepMaro3ouaoB. OmiogoTBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (3MOpuoreHes). Tarbl
SMOpPUOHAILHOTO Pa3BUTUS Yy I[IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJslus, OpraHOreHes.
[ToctomOpuoHanbHOE pazBuTHE. THIBI MOCTAIMOPHOHATBLHOTO PAa3BUTHUS: MPAMOE, HEMpsMoe (JIMYMHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOSHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuipr u cxembl: «DOpMBI Pa3MHOXKEHUSI OPraHU3MOBY, «/IBOITHOE OMIIOOTBOpEHHE y IBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOKEHHUE pacTeHUi», «Jlenenue kietku OakTepuil», «CTpOEHHE MOJOBBIX
KJIETOK», «CTpoeHue xpomocoMbly, «Kietounsrit mukimy, «Permkanus JJHK», «Muto3y», «Meiosy, «IIpsmoe
U HENpsSMOE pa3BUTHE», « 'aMeToreHe3 y MIEKONUTAIOIINX U YeloBeKay, «OCHOBHBIE CTaJIMU OHTOT'€HE3a.

O6opynoBaHue: MHUKpPOCKOI, MUKpompenapaTsl «CrnepMaTo30uabl MIIEKOMUTAIOUIETo», «SHIekneTka
MJIEKONUTaIero», «KapuokrHes B KleTKax KOpEUIKa JIyKa», MarHUTHas MoJeNb-anmuidkanus «Jlenexue
kietku», moaens JIHK, monens meTadazHoli XpOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Jlaboparopnas pabora Ne 3. «HaOmroneHwe MUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

Jlabopartopnast pabota Ne 4. «3ydeHue CTpOEHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.
Tema 6. HacsieacTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukd. Mctopus pazBuTus TeHETUKH. Poib LUTONOTMHM W SMOPHOJIOTHU B
CTaHOBJICHUH T€HETUKH. BKIIag pOCCHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METObI TeHETUKU
(TuOpUAOTOTUUECKHM, ITUTOTCHETUUECKHI, MOJICKYJIAPHO-TeHETHUeCKHii). OCHOBHBIE TEHETUYECKHUE MOHSTHS.
['eneTn4eckass CHMBOJIMKA, UCIIOIb3YEMAsl B CXEMaxX CKPEIIMBAaHUN.

3aKOHOMEPHOCTH HACJIEJIOBaHUS TPU3HAKOB, YCTaHoBieHHble [. Mennenem. MoHoruOpuaHOe
CKpeIllMBaHue. 3aKOH eIWHOOOpa3usi TUOPUIOB IEPBOTO MOKOJCHHS. [IpaBHio MOMHHHMpOBaHHS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oHOE M HEMOIHOE AOMUHUPOBAHHME.



JiurnOpuiHoe CKpeulMBaHue. 3aKOH HE3aBHCHMOTO HacleloBaHHs MpHU3HAKoB. lluroreHernyeckue
OCHOBBI JUTHOPHIHOTO CKpEUIMBaHMUA. AHaTU3UpYIOIIee CKpeuirBaHue. VIcronp30BaHHE aHAIM3UPYIOIIETO
CKPELIMBAHUSA AJIS OIIPEJESICHHs FeHOTHUIIa 0COOU.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. MopraHa mo cuemeHHOMY HAacll€ZJOBaHUIO I'€HOB.
Hapyienue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKrue KapThl.

I'enernka nosa. XpoOMOCOMHOE ONpeZeNIeHUE 1o1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHbIe
U TeTeporaMeTHble Oprann3msl. HacienoBanne npu3HaKoB, CLEIVIEHHBIX € IIOJIOM.

N3meHunBOCTb. Buapl HM3MEHUMBOCTH: HEHACIHEACTBEHHAas M HAcleACTBEHHas. Poab cpenel B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapPaKTEPUCTUKA MOJU(PHUKAIIMOHHON M3MEHYMBOCTH. BapuanoHHbIN psij
U BapuanoHHas kpusas. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U KaueCTBEHHBIE IPU3HAKU U UX HOpMa
peaknuu. CBolicTBa MOAN(MUKAITMOHHOW N3MEHYHBOCTH.

HacnencrBenHas, niM reHOTHNMYECKas, W3MEHYMBOCTb. KomMOMHATHBHas W3MEHYMBOCTb. Meilo3 u
MIOJIOBOH TPOIIECC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTanMoHHas U3MEHUYMBOCTh. Knaccugpukanus
MyTaIfii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa W MpUYMHBI MyTanuii. Myrarenusie (akTopbl. 3aKoH
TOMOJIOTMYECKUX PsJIOB B HacjeAcTBeHHOUM n3menunsocty H. M. BaBunosa.

BHesnepHast HacI€ICTBEHHOCTh U N3MEHUYUBOCTbD.

I'eneruka yenoBeka. Kapuorun denoeka. OCHOBHBIE METOJIbl F€HETUKHU YEJIOBEKA: M€HEATIOTMYECKUH,
OJTM3HELIOBBIA,  [UTOTCHETHUYCCKHHA,  OMOXUMHUYCCKHHA,  MOJICKYJISPHO-TCHETUYCCKUH. CoBpeMeHHOE
OIIpE/IEIICHUE TEHOTUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAaHUE, B TOM uuciie ¢ nomousto IIP-
aHanu3a. HacnencTBeHHble 3a0ojieBaHMs 4elIOBEKa: TIeHHble Oose3HH, OO0JIe3HM C HACIEICTBEHHOU
MPEIPaCOI0KEHHOCTBI0, XPOMOCOMHBIE Oose3Hn. ComMaTHyeckre W TeHepaThBHbIE MyTauuu. CTBOJIOBBIC
kieTkd. [lpuHIMIBI 370pOBOro 00pasza JKW3HM, JUATHOCTHKH, NPOQWIAKTUKUA U JIEUYEHHUS TE€HETHYECKHUX
Oone3Hell. MeIMKO-TeHeTUYeCKoe KOHCYIbTUPOBaHUE. 3HaYCHNE METUIIMHCKON MeHETUKU B MPEIOTBPALICHUN
U JICYEHU U FeHeTUYeCKHUX 3a00JIeBaHuil yenoBeka.

JdemoHcTpauuu:

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

Tabmuupel u cxembl: «MOHOIMOpPUIHOE CKpEIIMBAaHHE M €ro LHUTOTeHeTHYecKas OCHOBa», «3aKOH
pacIleryIeHusl U €ro LUTOT€HEeTHYeCKas OCHOBa», «3aKOH YMCTOTHI raMer», «J{urudbpuiaHoe CKpeluBaHHe»,
«IuTomoruueckre OCHOBBI AUTUOPUIHOTO CKpelIuBaHUs», «Meiio3y, «B3auMmoaeiicTBue aieIbHbIX TE€HOBY,
«['eHernueckne KapTel pAcTEHUH, >KMBOTHBIX M 4eloBeka», «['eHeTnka mona», «3aKOHOMEPHOCTU
HACJIEOBaHMs, CLEIUIEHHOTO € MOoJoM», «KapuoTumbl 4YenoBeka W JKMBOTHBIX», «BHIbl M3MEHUMBOCTWY,
«MoaudukanuoHHas U3MeHUYMBOCTh», «HacnenoBanue pesyc-pakropa», «['eHeTHKa Tpynm KpOBU»,
«MyTanroHHas U3MEHYUBOCTBY.

Ob6opynoBanue: MoaeIH-aNIuIMKauui «MOHOTHOpUIHOE CKpeluBaHuey», «HenonHoe noMuHIpOBaHUEY,
«lurubpunnoe ckpemuBanue», «llepekpéct Xpomocom», MHUKPOCKON M MuKpompemnapar «/Ipo3oduna»
(Hopma, MyTanuu GOpMBI KPBLILEB U OKPAcKu Tena), repbapuii «I opox moceBHON».

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaGopatopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO M JUTHOPUAHOTO CKPEIUBAHMS
y Ap030(HIIbl Ha TOTOBBIX MUKPOITPENapaTaxy.

Jlabopatopnast pabora Ne 6. «M3yuenue MoOAU(PUKANMOHHON HW3MEHYMBOCTH, IOCTPOCHHUE
BapHaIMOHHOIO PAJIa U BApUALMOHHOU KPUBOM.

JlaGopatopnas pabota Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

ITpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POIOCIOBHBIX YETIOBEKAY.



Tema 7. Cesexkunst oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenekiusi Kak Hayka U IpoIecc. 3apoKIeHHUEe CceleKuu 1 aoMectukanus. Yuenue H. M. BaBunosa o
LEHTPax TMPOUCXOXKICHUSI W MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L{eHTpbl MpOMCXOKIEHHS JOMALTHUX
XKUBOTHBIX. COpT, MOpOIa, MITAMM.

CoBpeMeHHbIE METOABI CENEeKIMU. MacCOBbI M WHAMBHIYalIbHBI OTOOPHI B CEJIEKLIMU PACTEHUH WU
KHUBOTHBIX. OIlEHKa JKcTepbepa. bIM3KOpOJICTBEHHOE CKpeliMBaHWe — WHOpuauHr. Yucras auHUS.
CkpeuiBanue YnuCcThIX JIUHUHN. ['eTeposuc, unu rubpuanas cuna. HeponcTtBeHHoe ckpeluBaHue — ayTOpUANHT.
Otnanéunas rulpuamzauus M e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 H TOJy4YeHHE IOJUIUIOUIOB.
JloCTH>KEHHUSI CeJIEKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

bruotexHonorus Kak oTpaciib MPOU3BOACTBA. ['eHHAs WH)KEHEpHs. DTambl CO3JaHHs PEKOMOWHAHTHOM
JHK wu Tpancrennbix opranu3mMoB. Kierounas wunxkeHepus. Kierounsle KyJabTypbl. MUKpPOKJIOHAJIBHOE
pa3MHOXKeHHE pacTeHud. KIoHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkosorudeckue u sTruueckue mpoodieMsl. MO — reneTudeckn MOAU(PUIIMPOBAHHBIC OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmumel 1 cxembl: Kapta «L{eHTpBl MPOMCXOXKIEHUS M MHOTr0O0pasus KyJIbTYPHBIX PACTCHHID,
«[Topoapl TOMaITHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas rudbpuauzanus», «PadoTsl
akagemuka M. ®. UBanoBay, «llomumionaus», «OO0beKTbl OMOTEXHONOIMM», «KIleTOUHBIE KYJIBTYpPBl U
KJIOHUpOBaHue», «KOHCTpyHpOBaHUE U NIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISDKA IUIOJIOB U KOPHEIUIONOB AMKUX (OPM U KyJIbTYPHBIX COPTOB PAacTEHUH,
repbapuii «CenbCKOXO03HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTUIKEHMSI CEJIEKIIMM PACTEHUN M KUBOTHBIX (Ha CENEKIHOHHYIO
CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE XO3SICTBO, J1abopaTopuio
arpoyHHBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoJirouMOHHAs OHOJIOTHS.

[Tpennocelaku BOSHUKHOBEHHSI SBOJIFOLIMOHHON TEOpUH. DBOITIOLMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBunerenbcTBa 3BomtoNUM. [lameoHToNnOrHMueckre: IMOCIENOBATEIbHOCT TOSBICHHUS BUAOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, Nepexo/Hble GopMbl. buoreorpaduueckue: cxoncTtBo U pasnuuue ¢GayH U
(b10p MaTEepUKOB U OCTPOBOB.

OMOpHOIOTHUECKUE: CXOACTBAa M Pa3IUyusi SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHHUTENBHO-
aHATOMUYECKHE: TOMOJIOTMYHbIE, AaHAJOTUYHbIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHM3MOB HACIJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX IMyTeill y Bcex
OpPTraHU3MOB.

OBomounonHas teopusi Y. Jlapsuna. [Ipennochliku BO3HMKHOBEHMS JapBUHU3MA. JIBHIKYIIHME CHIIBI
9BOJIIOLIMU BUJIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHHUE MPU OTPAHUYEHHOCTU PECYpPCOB, HEOMpPEIeIEHHAS
M3MEHUYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus sBoitorun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

MuxponsBosrorus. [Tomynsus kak euHUIAa BUAA U SBOJIOLNH.

JBmxymue cuiibl ((hakTophl) HBOJIIOLMU BUIOB B MpUpoe. MyTallMOHHBIN Mpoliecc U KOMOMHATUBHAs
M3MEHYMBOCTb. [lonmynsairoHHbIe BOJIHBI U Apeiid reHoB. M3omsamust u Murpanus.

EcrecTBeHHBII 0TOOp — HanpaBISIOMUI (akTop IBOTOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONHHU. [IpuMepsl nprcrocobaeHni y OpraHiu3MOB.
Apomopdo3bl ¥ nAMOa aNTALNN.

Bun u BumooOpazoBanme. Kputepun Buma. OcHOBHbIE (DOpMBI BHI000pa3zoBaHUs: Teorpadudeckoe,
9KOJIOTMYECKOE.



Maxkpossosmronust. @opMel 3BomonMU: puiaeTuyeckas, TUBEPreHTHAs, KOHBEPreHTHas!, MapajielbHasl.
HeoOpatuMocTh 3BOIONUY.

[Ipoucxoxaenne OT HECHEUHATM3UPOBAHHBIX IpeakoB. [Iporpeccupyromas crenuanu3anus.
AJnanTuBHAs paguanus.

JdemoHcTpaumnu:

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

Tabmuis! u cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpPa Ha 3eMJie», «3apoAbIIIN TO3BOHOYHBIX KHUBOTHBIX),
«Apxeontepukcy, «Dopmbl 60pbOBI 3a cyiecTBoBaHHe», «EcTecTBeHHBIH 0TOODPY», «MHOr0o0Opasue copToB
pacrenuit», «MHoroobpazue mMOpoa KUBOTHBIX», «[lomymauum», «MyTalMoOHHAas W3MEHYHUBOCTDHY,
«Apomopdo3sl», «Mnunoamanramumny, «O0mas aereHepanus», «BIKymue cuiibl 3Bostonuny, «Kapra-cxema
Mmapuipyra nyremectBus Y. lapeuna», «bopnba 3a cymectBoBanue», «lIpucrnocobieHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BupooOpazoBaHue, «IKOIOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C pa3IMYHBIMH THIIAMH OKpPACKH, HA0Op IUIONOB M CEMSH,
kotekuust «lIpuMeppl 3alIUTHBIX MPUCIIOCOONEHUM Y >KUBOTHBIX», MoAelb «OCHOBHBIE HAalpaBICHUS
ABOJIIOLIMNY, 00bEMHAs MO/ieTh «CTPOEHHE TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, Koiekuus «DOpMbl COXPAaHHOCTH MCKOMAEMbIX J>KUBOTHBIX U
pacteHuii», Mozaenp anminkanus «llepekpéct xpoMocomy», BiaxHble mpenaparbl «Pa3BUTHE HAacEKOMOTO»,
«Pa3Butne narymkuy, Mukpornpenapar «/Ipozoduia» (Hopma, mytanuu GOopMbl KPBUIEEB U OKPACKH TEJA).

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopnas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparoprnass pabora Ne 2. «OnucaHue MNPUCTIOCOOICHHOCTH OpraHM3Ma W €€ OTHOCHUTEIBHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU Ha 3emJie.

JloHayuHBIE NPEACTABIECHUS O 3apOKICHUM >KM3HW. HaydHble TMIIOTE3bl BO3HMKHOBEHMS XM3HU Ha
3emsie: aOuoreHe3 M MaHcnepMus. XUMHUYECKas 3BOJIOLNSA. AOMOTEHHBI CHUHTE3 OpraHMYeCKHUX BELIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAJIbHOE MOATBEP)KJIEHUE XHUMHUYECKOW sBomtonuu. HavanbHble 3Tarsl
6uosiornyeckoil spomonuu. I'nnoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYpP M BOSHHKHOBEHHE
IpOTOKIETKH. [IepBrIe KIIeTKH U UX 3BOMOLHA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3um Ha 3emsie 1o spam U nepuonam. Karapxei. Apxeilckas W TPOTEPO30ICKasi JPHI.
[Taneo3oiickas 2pa u e€ TepuoaAbl: KEMOPHICKUM, OpPAOBUKCKHH, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIHN, TIEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepuoibl: MajJeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepucTUKa KiIuMara U reojlorndeckux mnpoueccoB. OCHOBHbBIE 3TaIlbl HBOJIIOLIMH PACTUTENBHOTO U
KMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHUN U KUBOTHBIX. [losiBIEHHEe, paciBEeT U BBIMUPAHUE TPYIII KUBBIX
OpPraHHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOMIONUH. OCHOBHBIE CHUCTEMAaTHYECKHWE TPYIIIBI
OpPraHHU3MOB.

OBoronus 4enoBeKka. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHeE MpeICcTaBICHUM O MPOMCXO0XKIEHUH YEI0BEKa.
Metoael u3ydeHHs aHTponoreHesa. CXOACTBa M pasziuuMsl YEIOBEKAa M JKUBOTHBIX. (CHcTremMaTHueckoe
MOJIO’KEHUE YeJIOBEKa.

JBxymue cuibl (pakTopsl) aHTpornoreHesza. HaciencTBeHHas U3MEHYMBOCTh U €CTECTBEHHBIN OTOOD.
OOmiecTBeHHBII 00pa3 *KU3HU, U3TOTOBJICHUE OPYAH TPy, MBIIUICHUE, PEUb.

OcCHOBHBIE CTaJMM W BETBU DHBOJIIOIMM YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenslid, YenoBek
NpAMOXOJAIINMA, YeloBeK HeaHIepTalbCKkuid, YemoBek pazyMHbId. Haxoaku HMCKOMAaeMbIX OCTATKOB, BpEMsi
CYIIIECTBOBAaHMS, 00JIACTh PACIIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.



Yenoeueckue pacsl. OCHOBHBIC OOJBIIME pachl: eBpoIleouHast (€Bpa3uiicKasi), HErpo-aBCTPaAIOHTHAS
(9KBaTOpUaNIbHAs), MOHTOJOUAHAs (a3MaTCKO-aMepHUKaHCKast). UepThl MPUCIOCOOIEHHOCTH IpeICTaBUTENICH
YeJI0BEYECKHUX PAc K YCIIOBUSAM CylecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpauuu:

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

Tabmuupsr u cxembl: «Bo3HukHoBeHue CoJHEUYHON cucTeMbl», «Pa3BUTHE OpPraHUYECKOro MHpay,
«PacturenbHas knetka», «OKumBorHas kierka», «lIpokapuorudeckas kierka», «COBpeMEHHas CUCTEMA
OpPraHu4ecKoro Mupa», «CpaBHeHHUE aHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKA U YETIOBEKOOOPA3HbBIX 00€3biH»,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJOK IPEAKOB COBPEMEHHOIO YeJI0BEKay, «JIpeBHeHIue Ioam»,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE IO, «HeI0BEYECKHUE Pach».

Ob6opynoBanue: mymspku «lIpoucxoxaeHne dvenoBeka» (OIOCTBI aBCTPAJIONMTEKA, MUTEKAHTPOIIA,
HeaHJiepTaiblia, KPOMaHbOHIIA), CICNKH WIM H300pa)KeHUs KaMEHHbIX OpYyIUil MepBOOBITHOIO 4YeJIoBeKa
(kaMHU-YoMIepsl, pyOusa, ckpeOia), reoxpoHoyioruyeckas Talbnuua, KosuieKuuss «®DOopMbl COXPaHHOCTH
HCKONAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

[TpakTryeckas padora Ne 1. «M3ydyeHue UCKONaeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUASAX ).

OKcKypeust «9BOJIOLUS OpraHMYecKoro Myupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIH MM KpaeBeT4eCKU
My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

OKojorusi Kak Hayka. 3ajadd M paslenbl dKOJIOrMH. MeToxbl 3KOJOTMYECKHX HCCIEIO0BAaHUM.
DKOJI0rH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHNs OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIITHAS, TIOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue akropsl. Kinaccudukarus sxomornueckux (HakTopoB: abMOTUUECKHE, OMOTHUYECKUE U
aHTpororeHHsle. JleficTBUE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGunornueckue (akTopel: CBET, TeMIeparypa, BiaxHoOcTh. Portonepuoausm. Ilpucnocobienus
OpPraHMU3MOB K JIEHCTBHUIO abHoTHYecKuX (hakTopoB. bruonornueckrue puTMsl.

buotnueckue gpakropsl. Buabl 6MoTHYeCKUX B3aUMOIEHCTBUIN: KOHKYPEHIINS, XUIIIHUYECTBO, CUMONO3 1
ero ¢opmbl. IlapazutusMm, Koomepauusi, MyTyajau3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HaXJIEOHMYECTBO).
AMeHcanu3M, HeWTpanu3Mm. 3HaueHue OMOTMUYECKMX B3aMMOJAEWUCTBHM sl CYIIECTBOBaHHS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nomynsiuud. OCHOBHBbIE TOKAa3aTeNM MOMYJISIUN: YHUCIEHHOCTD,
IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IPHUPOCT, Murpauus. J[MHaMHUKa YUCJIEHHOCTH MONYJSALIUU U €€
perysanus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, O. ['ekkens.

Tabmuuet u cxemsl: kapta «l[Ipuponneie 30HBI 3emim», «Cpeasl OOUTaHHA OPraHU3MOBY,
«Doronepuoausm», «llomymsaumn», «3aKOHOMEPHOCTH pPOCTAa YUCIEHHOCTH TMOMYNALUU HH(DY30pUH-
Typenbkny, «[Iuiesplie nemnmy.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaGopatopnas padota Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHUS.

JlaGopatopnas pabota Ne 4. «BiusiHue CBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «I1ofc4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTCHHIN.

Tema 4. CooO1ecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpykTypsl OuoleHo3a: BHAOBas, NPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHaHThl. CBsI3U B OHOLIEHO3E.

Dxonorndeckue cucteMbl (3kocuctemsbl). [lonarue o6 skocucreme u O6moreorneHo3e. OyHKITMOHATBHBIC
KOMITOHEHTBI KOCHUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PeyLeHTbl. KpyroBopoT BEeNIeCTB U NOTOK YHEPTUH B
skocucteme. Tpodudeckue (MUIEBbIE) YPOBHU dKOocHcTeMBbl. [lumeBsie 1enu u cetn. OCHOBHBIC MTOKA3aTEIH



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

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

AHTpPOIIOT€HHbIE YKOCUCTEMBI. ATPO3IKOCUCTEMBI. Y pOOIKOCUCTEMBI. brosiornueckoe u Xo3sHCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akTop ycroiunBocT 3xocucteM. CoxpaHeHHE OMOIOTHYecKoro pazHooOpaszus
Ha 3emuie.

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

KpyroBopotsl BemiecTB M OHOr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yrjiepoja, a3ora). 30HAJIbHOCTh
6uocepsl. OCHOBHBIE OMOMBI CYIITH.

YenoedyecTBO B Ouocdepe 3emud. AHTPOIOTCHHBIE W3MEHeHUss B Ouocdepe. [mobdanpHBIC
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocyuiecTBoBaHue MpUPObI U yenoBeuecTBa. CoxpaHeHue Onopa3HooOpa3usi Kak OCHOBA YCTOMYHUBOCTH
6uocdepsl. OcHOBa PaIMOHATBHOTO YIPABIECHUS MPUPOIHBIMU PECYPCAMH U UX UCIONb30BaHuE. JlocTHKEeHHS
OMOJIOTUU B OXpaHa TPUPOJIBI.

JdemoHcTpaumnu:

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

Tabmuist u cxemsl: «[lumeBsie nenny», «bUoIeHO3: cocTaB U CTpyKTypay, «lIpupoaHsie coobiiecTBay,
«eru utaHusy, «IKOJIOTHUECKas MUpaMuiay, «bruocdepa u 4emoBex», « IKOCUCTEMA MUPOKOTUCTBEHHOTO
neca», «JKocHcTeMa XBOMHOrO secay, «buornenos Bomoémay, «ArpoueHos», «l[IpuMepHBIe aHTPONIOTEHHBIE
BO3JICHCTBUSL Ha MPUPOIY», «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
cooOmiecTBay, Koiekiun «buomeno3», «Bpenurenn BaKHEHIINX CEITBCKOXO3SMCTBEHHBIX KYIBTYpPY,
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 PE3YJIbTATbBI

B cTpykType JHMYHOCTHBIX peE3yJbTaTOB OCBOEHUs IpeaMera «bHOJIOrHsS» BBIACIEHBl CIEAYIOLINE
COCTABIISIOLINE: OCO3HAHHWE OOYYAIOMIMMUCS POCCHUHCKON Tpa)TaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOIPEAENCHUI0, HAaJU4Yhe MOTHUBAllMM K OOy4eHHI0 OHojoruw,
L[EJICHANIPaBICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKHX TPAJAUIMA pa3BUTHA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuxcs
PYKOBOJACTBOBATbCSA B CBOEH JEATEIIBHOCTU LIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, INPUCYILIMMH CUCTEME
OMOJIOrMYecKOro 00pa30BaHUs, HAJIWYHE SKOJIOTMYECKOro MPAaBOCO3HAHMSI, CIHOCOOHOCTH CTaBUTh ILENU H
CTPOUTD KU3HEHHBIE IJIaHBI.

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHMS IMpeaMmera «bBHOJOrus» AOCTUraroTcs B €JUHCTBE y4eOHOU u
BOCIIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMU,
UCTOPUUYECKHMMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPAaBUIAMH U HOpPMaMH
MOBEJCHUsI M CIIOCOOCTBYIOT IIpOILlecCaM CAMOIIO3HAHUS, CAMOBOCHHUTAHUS W CaMOPA3BUTHA, Pa3BUTHS
BHYTPCHHE! IO3ULMUU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPaBOIOPAIKY, YEIOBEKY Tpylda M



CTapIieMy TOKOJCHHIO, B3aMMHOTO YyBaXKEHHUs, OEpPEeKHOTO OTHOMIECHUS K KyJAbTypHOMY HACIEAUIO U
TpaJuLMsM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, NpUpoAEe U OKPYKAKOLIEH cpee.

JlnuHOCTHBIE pE3ynbTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy MOMKHBI OTpaxaTb TOTOBHOCTb U
CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEM MO3UIUEH JMYHOCTH,
CHUCTEMOHN  IICHHOCTHBIX  OpHEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIBITAa M OIBITA JIEATEIbHOCTH
B IIPOIIECCE peaTU3allMi OCHOBHBIX HANPABIECHUN BOCIIUTATEIbHOMN IESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh T'PAXAAHCKON IMO3UIUU OOYYaIOIIErocss Kak aKTMBHOIO M OTBETCTBEHHOTO 4JIeHA
POCCHIICKOTO 00IIEeCTBa;

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

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH IMPHU CO3/JaHUU Y4YEOHBIX IMPOEKTOB, PEIICHUU
y4eOHBIX U [M03HABATENbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIMIO 110 OTHOLICHUIO K SIBICHHSIM COBPEMEHHOH >KU3HU U
00BICHATH €€,

YMEHHUE YUUTHIBATh B CBOUX JCHCTBHIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOACH C
pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COI[UAIBHBIM MOJO0XKECHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS Y4EOHBIX, [103HABATENbHBIX U
MCCIIEIOBATENBCKUX 3334, YBOKUTEIBHOTO OTHOLICHUS K MHEHHUIO ONIIOHEHTOB IPH OOCYXIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAXKTAHCKON HIECHTUYHOCTH, 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;

[IECHHOCTHOE OTHOLIECHHWE K MPUPOJTHOMY HACJIEAUI0 U MaMSITHUKAM IPUPOJIbI, TOCTHKeHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX, TPY/IE;

CHOCOOHOCTH OIEHUBATh BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJOTUU, MTOHUMAHUS
3HaYeHUs! OMOJIOTHH B TO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HapOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CHOCOOHOCTH OLIEHHMBATh CUTYAlLlMIO U NMPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

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

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUAsh ICTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA,
CHopTa, TpyZa, OOIECTBEHHBIX OTHOIIECHUI;

ITOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS XKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHME TMPOSBIATH KauecTBa
TBOPUYECKOMN JIMYHOCTH;



5) ¢usnyeckoro BocnUTAHMA, (GOPMHPOBAHMA KYJAbBTYPbI 310POBbSI M 3MOIHOHAJBLHOIO
Os1aromosty4ms:

MOHMMAaHKUE U peaiu3alus 3I0pOBOro U 0e30macHoro odpasa >KM3HU (310pOBOE MHUTAHHE, 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;

MOHMMaHWE UEHHOCTU TpPaBUJ HMHAMWBUIYATBHOTO M KOJUIEKTUBHOIO O€30MacHOr0 IOBEACHUS B
CUTYALUSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUE IMOCIEJCTBUII M HENPHUITHS BPEIHBIX MPUBBIUEK (YHOTPEOJEHUS ajJKOToJis, HapKOTHUKOB,
KypEeHHUs);

6) TpyaoBOro BocnuTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTUYECKOM M COLIMAIbHON HAMPaBICHHOCTH, CIIOCOOHOCTh
MHULUUPOBATh, INIAHUPOBATh U CAMOCTOSATEIbHO BBIIOJIHATh TaKYIO 1€ATEIbHOCTD;

MHTEpPEC K PAa3IUYHBIM cdepam MpodecCHOHATBFHON JAEATEIIFHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TIIAHBI,

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU 1IE€JIECO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HHM Ha 3eMile, OCHOBE €&
CYILIECTBOBAHMS;

MOBBILICHUE YPOBHS IKOJIOTMYECKOM KYIbTYpbl: MPHOOpETEHUE OMbITa IUIAHUPOBAHMS TOCTYNKOB U
OLIEHKH UX BO3MO’KHBIX IOCJIEICTBUN I OKPYXKAIOLIEH cpeibl;

OCO3HaHUe T100aTbHOI0 XapaKkTepa dKOJOTHYECKUX TPOoOJIeM U MyTeil UX pelIeHMUs;

CIOCOOHOCTh MCHOJIB30BaTh MPUOOpETaeMble NMPH U3YYEHUN OMOJIOTMM 3HAHHS U YMEHHs MU peLIeHUn
po0JeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJIONOIb30BaHUEM (COOJIIOICHUE TPABUI MOBEJICHUS B IPUPOJE,
HaIpaBJIEHHBIX HA COXpaHEHUE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JACHUCTBUN, NPUHOCAIIMX BpEI OKPYXKAIOUIEH MPUPOJAHON Cpelle, yMEHHUE
IPOTHO3UPOBAaTh HEONArONpUATHBIE SKOJIOTMYECKHE TIIOCIEACTBUS  NMPEeNNPUHUMAEMBbIX JACUCTBUM U
IIpeIOTBpALIaTh UX;

HaJIMYME€ PA3BUTOrO SKOJOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKON 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(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
OOIIIECTBEHHOH MPAaKTUKH, OCHOBAHHOT'O Ha JHAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJINKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJIbTYpbl Kak CpelICTBa B3aHUMOJCHCTBHUS MEXIY
JIIOJIbMU U TTO3HAHUS MUPA;

MOHMMaHHe crenuduku OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ posid B (POPMHUPOBAHUHU 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
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHHU JUIsl COBPEMEHHOM IIMBHIIN3AIMH: 00ECIIEYEHHs] HOBOTO YPOBHS
Pa3sBUTHs MEIUIMHBI, CO3/1aHUE TEPCIEKTUBHBIX OMOTEXHOJOTHHA, CIOCOOHBIX peIIaTh PECypCHbIE MPOOIEMBI
pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 IIOOATBHBIX 3KOJOTMYECKUX MpoOsieM M 0OecredeHUs
rnmepexoja K YCTOWYMBOMY pa3BUTHIO, pPAlUOHAIBHOMY HCIOJIB30BAaHHUIO TNPUPOJHBIX PpECYpCcOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,



3aWHTEPECOBAHHOCTh B MOJYYCHHUU OMOJOTHUECKUX 3HAHMH B LEJSAX IMOBBIIICHHS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHON 4acTH (YHKIHMOHAJIHHOH I'PaMOTHOCTH OOyYaroIuxcs,
dhopMupyeMoil Ipr U3y4eHUH OUOJIOTHH;

NOHMMaHHE CYIIHOCTH METOAOB II03HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
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 OHMOJOrMYECKHE 3HAHMs A pelleHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LEHHOCTM HAy4YHOW  JEATEIBHOCTH, TOTOBHOCTb  OCYILIECTBIATH  IPOEKTHYIO U
HCCIIEA0BATENIBCKYIO AESTENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEphIBHOMY O0pa30BaHHUIO M C€aMOOOPa30BaHUIO, K AaKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

2.2. METANPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHbIe pe3ysbTaThl OCBOCHHS y4eOHOro mnpeamera «bHojorusy BKIIOYAIOT: 3HAYUMBIC IS
(GbopMUpOBaHHUS MHUPOBO33PEHUSI OOYYAIOMIMXCA MEXIUCIHUIUIMHAPHBIE (MEXIpPEeIMETHbIE) O0OIeHay YHbIe
MOHATHSI, OTPAKAIOUIUE IEJIOCTHOCTh HAy4yHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB MO3HAHUS,
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,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAIbHBIE Y4YeOHBIC JECUCTBUS B IIO3HABATEIHPHOW M COIMAIIBHOU
MPaKTHKE.

MeTtanpeamMeTHble pe3ylbTaThl OCBOEHHUS MPOTPAMMBI  CpEeIHEro o0IIero oOpa3oBaHMs JOJKHBI
OTpaxaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JAeHCTBUAMM:

1) 6a3oBble JIOrHYecKHe el CTBHS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTyaIHU3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIIJIEHUs (aHAIN3a, CHHTE3a, CPAaBHEHHS,
Kiaccuukanuu, o0OOIIEHUs), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATHHA (BBIIETSATH MX XapaKTEpPHBIE
MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATUSIMU);

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

WCIIOIH30BaTh OMOJIOTMYECKUE TTOHATHUS 11T OOBsICHEHUS (DAKTOB M SIBJICHUH KHBOM MPUPOJIBL;

CTPOUTH JIOTUYECKHE paACCYyXIeHUS (MHIYKTUBHBIC, JIEIYKTUBHBIC, IO aHAJIOTUH), 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;

pa3zpabaTeiBaTh IIJIaH pEIICHUs NPoOIeMbl ¢ YYETOM aHalu3a UMEIONINXCAd MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJITATOB LIESAM, OLCHUBATh PUCKU
MOCIIEACTBHI 1€ TENbHOCTH;

KOOPJIUHHUPOBATh U BBHIMOIHATH Pa0OTy B YCIOBHUSAX pPEaIbHOrO, BHPTYaTbHOTO M KOMOWHHUPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPoOIeM.



2) 6a30BbIe HCCTET0BATENBCKHE TeHCTBUS:

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

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

(dbopMUpPOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJETh HAYYHON TEPMHUHOJIOTHUEH, KIIOUEBbIMU MOHATUAMU U
METOJIaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/Ja4d B OOpPa30BATEIbHOM AEATENBHOCTH W KHU3HEHHBIX
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 IOJYYEHHBIE B XOJI€ PEIICHUs 3aJayd pe3yJbTaThl, KPUTUYECKU OIIEHMBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATh  LEJICHANIPABICHHbII IIOUCK T[EpeHoca CpeACcTB U CIOCOOOB  JIEHWCTBUA B
poecCHOHABHYIO CPeNy;

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

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIIBUTaTh HOBBIE UJIEH, NpEJIaraTb OPUTrHHAIbHbBIE TIOJX0/Ibl U PEIICHUs, CTABUTh IPOOJIEMBI U 33/1a4H,
JIOTTYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPopManuu (TeKCTe ydeOHOro mocoOus, 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 3alpOChl U MPUMEHSATh pPa3IUYHbIE METOJbl MPH MOUCKE M OTOOpe OMOIOrMyecKon
nH(popMaIuu, HeOOXOAUMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuooperaTh OITIBIT UCIIOJIb30BaHUs WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (OpPMY MPEACTABICHUS OHOIOTUYECKOW HMHPOPMAIIHH
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOIb30BaTh HAYUYHBIN SI3BIK B Ka4yeCTBE CPENCTBA MpH pabore ¢ Ouonorndeckor uHPOpMAIHEH:
MPUMEHSITh XUMHYECKHe, (U3MUeCKhe U MaTeMaTUYeCKHWe 3HAKM M CHUMBOJIBI, (opmysbl, abOpeBHarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIa/IETh HaBbIKAMHM pAacrlo3HaBaHWs W 3alMThl HMHpOpManuu, HHPOPMAIIMOHHOM O0e30macHOCTH
JUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHUBHBIMU JA€HCTBUAMM:

1) o6mennue:

OCYILIECTBIISATh KOMMYHHMKAIIMU BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATh B IMAJIOTe WIIH TUCKYCCUU
M0 CyHIeCTBY o0OcCykJIaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMoi 3a/auu, yYUThIBaTh MHTEPECH U COTJIACOBAHHOCTD MO3MIIMM APYTUX YYACTHHUKOB
JMaJiora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeAcTBAa OOLICHHs, I[OHMMAaTh 3HAYCHHE COLHUAIbHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU IIEPErOBOPHI;



BIIQJICTh PA3NIUYHBIMU CIIOCOOAMH OOIICHUS M B3aMMOICHCTBHSI, TOHUMATh HAMEPEHUS IPYTUX JIOJEH,
MPOSIBIISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECeTHUKY W B KOPPEKTHOU (opme ¢GOpMyTupoBaTh CBOH
BO3PaKECHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHWMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYATbHOW padOThI MPH PEHICHUH
OMOJI0TrMYecKOl MPoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MIPUMEHEHHSI TPYIIOBBIX (POpPM B3aUMOAEHCTBUA
IIpH pelIeHur yueOHOH 3aauu;

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

MPUHUMATH e COBMECTHOW JEATEIbHOCTH, OPTaHW30BHIBATH U KOOPAMHHUPOBATH NEHUCTBUS MO €
JOCTUKEHHIO: COCTaBJIATh IUIaH JCHCTBHI, pacnpenenirTh poilu ¢ y4ETOM MHEHUU YYaCTHUKOB, OOCYXIaTb
pe3yNbTaThl COBMECTHON PaOOTHI;

OIICHWBATh KAa4eCTBO CBOCTO BKJIAJa M KAXKJIOTO YydYaCTHHUKA KOMaHIbl B OOIIMH pe3ylbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE MPOEKTHI, OIEHUBATh MU C MO3UIUU HOBU3HBI, OPUTMHAIHHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIIECTBIISITh TIO3UTHBHOE CTPATETHUYECKOE IMOBEJICHUE B PA3JIUNYHBIX CUTYAIHSX, IIPOSBIISITH TBOPYSCTBO
1 BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

OBiaieHne YHMBEPCAILHBIMHU PeryisiTUBHBIMU /1€ CTBUAMM:

1) camoopranu3anus:

MCIOJIb30BaTh OMOJIOTUYCCKHUE 3HAHUS JUIsI BBISIBIICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YICOHBIX
CUTYaITUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHMIA 1EeBbIE M CMBICIOBbIE YCTAHOBKH B CBOUX JACUCTBUAX 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;

CaMOCTOSITENTFHO COCTABJIATH TUJIaH PEIICHUsI MPOOIEMBI ¢ YIETOM HUMEIOIINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

pacImpsaTh paMKH Y9eOHOTO MPpeMeTa Ha OCHOBE JIMIHBIX MMPEATIOYTCHUN;

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

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHHUIO IMHPOKOW JPYIUIIMKA B Pa3HBIX 00IACTIX 3HAHWH,
MTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTH, OIICHHBATh COOTBETCTBUE
PE3YJIbTATOB IIEIISAM;

BJIQJICTh HAaBBIKAMH IT0O3HABATEIBHOW pediiekcMH KaK OCO3HAHHS COBEPINACMBIX JCHCTBHH U
MBICITUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHHM, HUCIIONB30BATh MPUEMBI PeQIIEKCHH UTSI OLIEHKH
CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 HX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHATHE CeOS M APYTrUX:

MPUHUMATH Ce0sl, MIOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATH MUP C TTO3UIUH JIPYTOr0 YeIIOBEKA.



2.3. HNPEJIMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynabTaThl ocBoeHus nporpammbl COO mo Ouosnoruu Ha 0a30BOM YpOBHE 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(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH B CUCTEME HAYYHOTI'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 PACKPBIBaTh COJAEpKAHHE OMOJIOTMYECKMX TEPMHUHOB W TMOHSTHI: >KU3Hb, KJIETKa, OPraHH3M,
MeTabonmu3M (0OMEH BeIIeCTB M TMpPEBpallleHHe DJHEPruM), IOMeocTa3 (camoperyssaius), ypoBHeBas
OpTaHU3aIsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BECHHE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT
U pa3BUTHE;

YMEHHE H3JIaraTb OHMOJIOTHYECKHE Teopuu (KIETOYHas, XPOMOCOMHAs, MYTAIlMOHHAs, IEHTpaibHas
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 BJaJIeTh 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;

YMEHHE BBIACTATH CYILIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 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 sl OObSICHEHHUsS] OMOJIOTHYECKUX MPOLIECCOB U SBICHHUM, IS
NPUHATHS TPAKTHYECKUX PEUICHWH B TOBCEIHEBHOW JKM3HU C IENbI0 oOecredeHHus Oe30MacHOCTH CBOETO
3I0OPOBBSI U 3JIOPOBBS OKPYKAIOUIMX JIIOJIEH, COONIOJIEHUST HOPM TPaMOTHOTO TOBEICHHS B OKpPY)KaOLIEeH
NPUPOJHOM cpejle, MOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS JTOCTH)KEHUIH COBPEMEHHOH OHONOrHU H
OMOTEXHOJIOTUN JJIS PAllMOHAIIEHOTO MIPUPOIOIOIB30BAHHUS;

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

YMEHHUE BBINOJHATH JA0OpAaTOpPHBIE M MpaKTUYeCKHe paldoThl, COOMIONATh MpaBWwia Hpu padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W WHTEPIPETHPOBATH HH(DOPMAINIO OHOIOTHYECKOTO COJEpIKaHWUS,
BKJTIOYAOIYIO TICEBIOHAYYHBIC 3HAHWS W3 PA3JIMYHBIX HMCTOYHHKOB (CpPEICTBA MAacCOBOM WH(OpManuy,
HAYYHO-TIOMYJISIPHBIE MaTe€pHaibl), STUUECKHE aCIIEKThl COBPEMEHHBIX HCCIICOBAaHUI B OMOJIOTHH, MEAULIMHE,
OHMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIC M YCTHBIE COOOIIEHHUs, 0000Ias OMOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO MCMOJIb30BaTh MOHATHITHBIN anmnapaT OUOJIOTHH.

11 KJIACC

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIH OMOJIOTUU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,

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



POCCHIMCKMX M 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHUH, (YHKIIMOHAIBHOM T'PaMOTHOCTH
YeNloBeKa ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COAEpKaHUEe OMOJOTMYECKHMX TEPMUHOB U MOHATUN: BU, MOIMYNSLUS, T€HODOH],
SBOJIIOLIMS, JBIKYIIUE CUIbl ((hDaKTOpbI) 3BOJIOLMHU, MPUCHOCOOIEHHOCTh OPraHU3MOB, BHUI000pa3oOBaHUE,
HKOJIOTHYECKUE (PaKTOPBI, SKOCHCTEMA, TPOAYIICHTbI, KOHCYMEHTBI, PEIyLIEHTHI, IIETIH MUTAHUS, SKOJIOTUYECKast
nupamua, OuoreoreHos, onochepa;

yYMEHHE M3J1araThb OMONOrnyecKkrue Teopuu (dBomtonuonHas teopusi Y. JlapBuHa, CUHTETUYECKAsT TEOPUS
SBOJIIOLIMK), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabimieBoro cxonactBa K. M. bapa, depenoBaHus TI1aBHBIX
HarnpaBieHuid u mytei 3Bomoruu A. H. Cepeprioa, yuenus o 6uocdepe B. WM. Bepnanckoro), onpenensits
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJIaMH HAYYHOTO MMO3HAHMSA B OMOJIOTHH: HAOIIOEHUE U ONHMCAHUE KHUBBIX CHCTEM,
MIPOLIECCOB U SIBJIICHUH, OPraHu3alys U MPOBeIeHNE OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIBUKEHHE THUIIOTE3bI,
BBISIBJICHHE 3aBUCHUMOCTH MEXAY HCCIEAYyeMbIMU BEIMYUHAMH, OOBSICHEHHE IOJIyYEHHBIX pPe3yJIbTaToB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBHIBOJIBI HA OCHOBAHUU IOJTyYEHHBIX
pe3yJIbTaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OMOJIOrMYECKUX OOBEKTOB: BHJOB, MOMYJISIUH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOreoleHO30B M HSKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB:
HACJICJICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB,
JEWCTBUSI SKOJIOTMYECKUX (PaKTOPOB HA OPTaHM3MBI, MEPEHOCA BEIIECTB M MOTOKA SHEPTHH B IKOCHUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUN B SKOCHUCTEMaX CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB U OMOT€OXHMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE NPUMEHSTH MOJTy4YeHHBIC 3HAHUS M1 OOBSICHEHUS! OMOJIOTHYECKUX IPOIECCOB M SIBICHUH, IS
MPUHATUS TIPAKTHYECKUX PEIICHWH B TOBCEIHEBHOM JKM3HU C LENbI0 oOecriedyeHHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3JI0POBbS OKPYXKAIOLIMX J0Jei, COONIOEHUsT HOPM TI'pPaMOTHOTO MOBEICHMS B OKpY)KarowLIeH
IPUPOJHOM cpefie, MOHMMaHUEe HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTHXKEHHH COBpEMEHHOW OHOJOrMU JUIs
PaMOHATFHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh 3JEMEHTApHble OMOJOTMYECKHE 3aJaud, COCTaBJSATh CXEMbl IEpEeHOCa BELIECTB U
SHEpPIuu B SKOCUCTeMax (IeNy MUTaHus);

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE M MpaKTUYECKHe pPaboThl, cOONMIOJATh MpaBWia NHpu paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W WHTEPIPETHPOBATH HHQPOPMALNI0 OHMOJIOTHYECKOTO COAEp KaHUS,
BKJIIOYAIOIIYIO TICEBJIOHAyYHbI€ 3HAHMS M3 pPa3IMYHbIX MCTOYHHMKOB (CpelICcTBa MaccoBOW HH(OpMaIuy,
HAYYHO-TIOMYJISIpHbIE MaTepualibl), pPacCMaTpPUBaTh II100AJIbHBIE HKOJOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas OMOJIOTHYECKYIO
MH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBIN anmapar OMoI0Truu.

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

KoaunuecTBO yacoB
Ne HaumenoBanue JIaGopaTopHbIe IMeKTPONHbIE
n/ pa3aesioB u TeM KoHTDOJIBH | W paToP (unposbie)
I EpOTPAMMEI Bcero e pﬁ o0pa3oBaTe/bHbIE
paboThl | MpaKTH4YecKHe pecypes
padoThI
1 buonorus xak 2 0 1 bubmuoreka [JOK
HayKa https://m.edsoo.ru/7f41¢292
2 ’KuBbie cucTeMEbI U 1 0 0 bub6mmoreka [IOK
UX OpraHu3aIus https://m.edso0.ru/7f41¢c292



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

3 i(olf;h;:; o crpocitc 8 1 2 bubmiorexa LOK
P https://m.edsoo.ru/7f41¢c292
KJIETKH
4 KuznenesaTenbHOC 5 0 1 bubmuorexa [JOK
Th KJIETKH https://m.edsoo.ru/7f41¢c292
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 | Demeemer | o | momoenox
111 https://m.edsoo.ru/7f41c292
Marepuaia
OO011ee KOJIMYECTBO YacOB 34 5 8
10 MPOTPaMMe
11 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne pA3IETIOR B Tem Kontpoan | Jladopartopubie | (undposbie)
n/m EpOrPAMME! Bcero HbIE W npaKTHYeckue | 00pa3oBaTeJbHBbIE
padoThI padoThI pecypcenl
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 3emie 4
Opranusmel u bubnuorexa [JOK
3 OKpYy>KaroIas 5 0 2 https://m.edsoo.ru/7f41cc7
cpena 4
CoobmectBa u bubmuorexa [JOK
4 9KOJIOTHYCCKHE 9 1 0 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
[ToBTOpEenue n bubnnorexka [JOK
5 00o00mIeHme 2 https://m.edsoo.ru/7f41cc7
Marepuana 4
OO0m1ee KOJIMYECTBO YacOB 34 2 5
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. [IpakTrueckas padota Ne 1 «Mcmons3oBanue 1
Pa3IMYHBIX METOAOB NPU U3YYCHUN OMOJIOTHYECKUX OOBEKTOBY.
2. JKuBble CHCTEMBI H UX OPraHu3anus
3 bronornyeckue CUCTEMbI, IPOLIECCH] U UX U3yUYEHUE. 1
3. XHMHYECKHIl COCTAB U CTPOeHUE KJIETKH
4 XUMUYECKUI COCTaB KJIETKU. Boja 1 MUHEPAJIbHBIE COJIU.
5) benku. CoctaB u cTpoeHue OEJIKOB. 1
6 ®epMeHTHI — OHonoruyeckue karanuzaropsl. Jlaboparopnas paborta Ne 1 «3yuenue 1
KaTAINTHYECKOW aKTUBHOCTH (JEPMEHTOB (Ha MPUMEPE aMUIIa3bl HITH KaTaaas3bl)y.
7 Yrnesobl. Jlunuuer.
8 HyxnennoBbie kuciotsl. ATO.
9 Hcropust u MeTopl n3ydeHus kineTku. Knerounas reopus. Knerka kak nenocrHas 1
JKUBasl CUCTEMA.
Ctpoenue sykapuoruueckoil kiaetku. Jlaboparopnas padota 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. Ku3HeaeATeJIbLHOCTh KIETKHU 6
12 OOMeH BelecTB WM METaboIHn3M. 1
13 ®dotocuHTe3. XEMOCHHTES. 1
14 DHepreTudyeckuii oOMeH. 1
Kuznennsrit nukn kietku. [lenenue knetku. Mutos. JlaboparopHas padora Ne 3
15 «Habmonenne MuTo3a B KJIETKaxX KOHUYMKA KOPEIIKa JyKa 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 KieTok. OrmiogorBopenue. JlabopaTopHas paborta 1
Ne 4 «3yueHune cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIpPENapaTaxy.
22 WMHuauBuayalbHOE pa3BUTHE OPraHU3MOB. 1
6. HacjeacTBeHHOCTh M H3MEHYHUBOCThH 9
23 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH ¥ H3MEHYHUBOCTH. 1
24 3aKOHOMEPHOCTH HacJieI0BaHMsI MPU3HAKOB. MOHOTHMOpHIHOE CKPEIIMBAHUE. 1
25 Jlurubpuinoe ckpenBanye. 3aKOH HE3aBUCUMOT'0 HACJIeI0OBAHUs IPU3HAKOB. 1
CueruieHHoe Hacje0BaHue pu3HakoB. JlabopaTtopHas pabota Ne 5 «3yuenue
26 PE3yIBTATOB MOHOTHOPUTHOTO U AUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HUIIBI HA 1

TOTOBBIX MHKpOIpEnapaTaxy.




27 I'enerunka nona. HacinegoBanue nNpu3HaKkoB, CHEILIEHHBIX C MTOJIOM. 1
W3menunBocTh. HenacnencrBeHHas n3MeHIHBOCTE. JlabopaTopHas padora Ne 6.
28 Nzyuenne mouUKaMOHHON U3MEHUYUBOCTH, TIOCTPOCHHUE BAPUAILIMOHHOTO psilia U 1
BApUALIMOHHON KPUBOMY.
29 Hacnencrennas usmenunBocTs. Jlaboparopnas pabora Ne 7. «AHanu3 MyTamuii y 1
Jpo30( bl HA TOTOBBIX MUKPOIMpPEnapaTax.
30 ['eHeTHKa yesoBeka. 1
31 O6061mmenue o teme «HacnencTBeHHOCTh U K3MEHYUBOCTh OpraHU3MOBY. iToroas 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
OTpaciib 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 NpEACTaBICHUN 00 IBOIOIUH. 1
3 MUKpPOIBOITFOIHS. 1
4 [Tomynsius Kak IeMeHTapHas eMHUIA BUa U 3Bojtonuu. JJaboparopuas padorta Ne 1
1 «CpaBHeHHE BUIOB IO MOP(OJIOTHUECKOMY KPUTEPHUION.
5 JIBmxyye cuitbl (3JeMeHTapHbIe (PaKTOPHI) IBOJIIOIUH.
6 EctectBeHHbI 0TOOD U ero GopMBI. 1
PesynbTaTsl 3BOMONNN: IPUCTIOCOOIEHHOCTh OPTaHIU3MOB U BHI000pa30BaHHE.
7 JlaGopatopHas pabota Ne 2 «Onucanue Npucrnoco0IeHHOCTH 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 «M3yueHune uckomaeMpIx OCTaTKOB PACTEHUH U KUBOTHBIX B 1
KOJITICKIHSIX .
14 CoBpeMeHHasl cucTeMa OPraHuYeCKOro MHUpa. 1
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3). 1
16 JIBrokynme cuibl ((hakTopbl) aHTPONIOTEHE3A. 1
17 OCHOBHBIE CTaJIUU HBOJIIOLIUN YEJIOBEKA. 1
18 YenoBeueckne pacsl M MPUPOIHBIC alalTalliy YeIOBEKa. 1
3. Opranu3Msbl U OKpYyKawouas cpeia 5
19 DKOJIOTUs KaK HayKa. 1
20 Cpenpl 00MTaHMA U SKOJIOTHYECKHE (DAKTOPBI. 1




Abuotnueckue Qaxropsl. JIaboparopnas padota Ne 3. «Mopdonornueckue

21 O0COOEHHOCTH PACTeHHI U3 pa3HbIX MecT oouTanus». JlabopaTopHas padota Ne 4. 1
«BrusiHEE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

22 Buotnueckue hakTops. 1

23 DKOJIOrn4ecKue XapaKTEPHCTHUKH TOYILLIH. l:IpaKTI/IquKa;I pabota Ne 2 «Iloxncuér 1
IUIOTHOCTHU MOMYJIALUNA Pa3HBIX BUAOB PACTEHUN».

4, Coo01iecTBa U YK0JOrH4eCKHe CHCTEMbI 9
24 Coo011ecTBa OPraHu3MOB — OHOIIEHO3. 1
25 DKOJIOTHYECKUE CUCTEMBI (SKOCUCTEMBI). 1
26 OcHoBHBIE TTOKA3aTENIN IKOCUCTEMBI. DKOJIoTUYecKue nupamusl. CBolicTBa 1

skocucteM. Cykieccusl.
27 ITpupoiHbIE SKOCUCTEMBI. 1
28 AHTpPONIOT€HHBIE IKOCUCTEMBI.
29 Wrorosast koHTpOIbHAS padoTa.
30 bruocdepa — rimobdanpHas 3xocucTeMa 3eMiIi. AHAIU3 Cpe3a 3HaAHHIA. 1
31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OMOChEpHI. 1
32 YenoseuecTBo B Onocdepe 3emnu. CocyliecTBOBaHUE TPUPOJIBI U YEIIOBEUYECTRA. 1

5. IloBTOpeHHe U 00001IEHHE MaTepuaja 2
33 [ToBTOpenue no reme: «OpraHu3Mbl U OKPYKAIOIIASL CPesiay. 1
34 [ToBTOpenue no reme: «Coo0IIeCTBA U IKOJIOTUYECKUE CUCTEMBIY. 1

5. BHeypouHnas aesiTeJibHOCTH 10 npeamerty 10-11 kaace

DopMma 1e1TeTbHOCTH
[IpoekT- npe3entanus «IIporeccol )KU3HEACATETLHOCTH KUBBIX OPTAaHU3MOBY.

VYdacTue B 61arOTBOPUTENBHOM aKIMU K JIHIO 3aIIUThI )KUBOTHBIX 4 OKTAOpSI.
Konkypc kpoccBopnos «Knerka», «IBomonus»

VYdacTue B 6;1aroTBOpUTENbHOM akuuu K J{HI0 BosoHTepa B Poccun 5 nexabps.
Munu-npoektsl Ha TeMy «KocMoc u MeaunuHa», Kk J{HI0 KocMoHaBTHKH 12 ampens.

ok wdE

VYyactue B MexayHapoIHON OJIMMITMAJIE 110 OCHOBAM HayK M Bcepoccniickoit
OJIMMITNAAC IMIKOJBbHUKOB I1I0 OMOJIOTHH.

BueypouHast aesTenbHOCTh MO NPEAMETY OCYIIECTBISETCS B TOM YHCJIE MOCPEACTBOM Pa3IUYHbBIX
¢opM opraHuzanuy, OTIIMYHBIX OT YPOUYHOM CHUCTEMBbI OOY4YEeHHs, TAaKUX KaK 3KCKYPCUH, KPYXKKH, CEKIHH,
Kpyrjble CTONbl, KOH(EpEeHUUHU, IUCHYThl, IIKOJbHbIE HayuyHble OOIIECTBA, OJUMIMNAAbI, KOHKYPCHI,
COPEBHOBAHMSI, IOMCKOBBIE M HAyYHbIE MCCIIEI0BaHMsI, OOIIECTBEHHO MOJI€3HbIE PAKTUKU U T. J. BHeypouHas
JeSITeNIbHOCTh TO3BOJISIET pean30BbIBaTh (efepaibHyl0 pabodyro MporpaMMmy BOCHHUTAHUS U (pelepanbHbIi
KaJIeHJapHBIN TUIaH BOCITUTATENbHOM paboThI.




