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INOACHUTEJIBHASA 3AIINCKA

ITpu pazpaboTke mporpamMmbl N0 OHOJOTHHM TEOPETHUECKYIO OCHOBY AJISI ONPEAEICHHUS IMOAXOAOB K
(hOpMHpPOBaHUIO COJIEpKaHMS ydeOHoro mpeaMera «bHONOTHSA» COCTaBWIIM: KOHIENTYaJdbHBIC ITOJOXKCHUS
OI'OC COO o B3anMO00YCIOBICHHOCTH IIEIICH, CoepKaHus, Pe3yIbTaTOB 00y4IeHN U TpeOOBaHMIA K YPOBHIO
MOJTOTOBKH BBIITYCKHHKOB, MOJOXKCHHS 00 OOWIMX LENAX M NMPHUHIOMIAX, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpemHero oomiero oOpaszoBanmsi B Poccmiickoit @enmepamum, a Tarke ITOJOXKEHHUS O
cnenuduxe Owonormu, €€ 3HAYCHUH B TO3HAHUM JKUBOH MPUPOABI M OOECHEUCHHWH CYLIECTBOBAHMS
yeroBeuecKoro obmecTBa. COrlacHO Ha3BaHHBIM IOJIOKEHHSAM, ONPEICICHBI OCHOBHbIC (D)YHKIIMH MPOTPAMMBI
o OHMONIOTHH | e€ CTPYKTypa.

[Iporpamma o Ononoruu Ja€t MpeacTaBIeHHE O IENIX, 00 o0Iell cTpaTernu 00y9IeHus, BOCIUTAHUSI U
pa3BUTHs 00yJarONIUXCs CPEACTBaMH yueOHoro npeamera «buonorus», onpenenser o0s3aTenbHOE IPEIMETHOE
COJEp)KaHNE, €r0 CTPYKTYpY, paclpesieieHne 10 pas3jesiaM W TeMaM, PEKOMEHAYEMYIO IOCIEeI0BaTEIbHOCTh
n3ydeHus: y4eOHOTO MaTepuana ¢ Yy4ETOM MEXKIPEIMETHBIX W BHYTPHIIPEOMETHBIX CBS3€H, JIOTHKH
00pa3zoBaTeNIbHOTO MpolLecca, BO3PACTHRIX 0COOCHHOCTEH 00yJaroIuXCsl.

B mporpamMme mo OHONOTMM TaKke YYWTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yinbTaraM oOydeHHs B (OpPMHPOBAHMM OCHOBHBIX BHIOB Y4eOHO-
TIO3HABATEJILHOH JIESTENbHOCTH/y4eOHBIX AEHCTBUI 00yJarONIIMXCsl 0 OCBOCHUIO COJEPIKAHMSI OHOIOTTIECKOTO
o0Opa3oBaHUsL.

B mporpamme mo 6monoruu (10—11 xiraccel, 6a30BBIi YpOBEHB) peai30BaH IPHUHIIHIT IPEEMCTBEHHOCTH
B W3y4YCHUHM OWOJIOTHH, Onaromaps 4eMy B HEH NPOCMATPUBAETCS HANpPaBICHHOCTh HAa pa3BUTHE 3HAHWH,
CBSI3aHHBIX C ()OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS, [IEHHOCTHBIX OPHUCHTAIMH JITHIHOCTH,
9KOJIOTUYECKOTO MBIIUICHHS, NPEICTAaBICHHH O 310pOBOM 00pa3ze >KM3HH M OEpeXHBIM OTHOIICHHEM K
OKpyXaromiel nmpupoaHoi cpene. [ToaTomy Hapsamy ¢ n3ydeHneM 00IEONOIOTHUECKUX TEOPHH, a TAKXKe 3HAaHUH
O CTPOCHMH JKMBBIX CHCTEM pAa3HOTO PaHIa W CYIIHOCTH OCHOBHBIX MHPOTEKAIONIMX B HHUX IIPOLECCOB B
IporpamMme 1Mo OMOJOTHH YAEIEHO BHUMAaHHUE HCIOIB30BAHUIO MONTYYCHHBIX 3HAHUI B MOBCETHEBHOW XH3HU
JUISL pelIeHUs NPHKIATHBIX 3a/]ad, B TOM 4YHcie: NMPOQIIAKTHKN HAcJEICTBEHHBIX 3a00JEeBaHHN UelOBeKa,
MEIMKO-TEHETHUECKOTO KOHCYJIbTHPOBAHHS, OOOCHOBAaHMSA 3KOJOTHUYECKH IIEIeCOO0pa3HOrO IOBEACHHS B
OKpYXXalolleld MPUPOIHOI cpelie, aHaIW3a BJIUSHUSA XO3SHCTBEHHOW NEATENBHOCTH YeJOBeKa Ha COCTOSHHE
MIPUPOJHBIX M MCKYCCTBEHHBIX DKOCHCTEM. YCHIICHHE BHHMaHMS K NPUKIATHOW HAINpaBIEHHOCTH Y4eOHOTO
npeaMera «bHONOTHS» TPOIUKTOBAHO HEOOXOAMMOCTBIO O0ECIEUEHHs] YCIOBHH Ul pEIIeHUS OIHON W3
aKTyaJIbHBIX 3a/lad IIKOJHHOTO OHMOJIOTMYEeCKOro 00pa3oBaHMSA, KOTOpas TNpenanosaraer (OpMHpPOBaHUE Y
00ydJalomuxcsi CIIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHUSIM JHHAMHYHO Pa3BHBAIOIIEIOCS COBPEMEHHOTO
MHpa.

Bronorus Ha ypoBHe cpemHero obmiero oOpa3oBaHUs 3aHMMaeT BakHoe Mmecro. OHa oOecriedmBaer
(dopMupoBaHue y 00yJaromuxcs MpeACcTaBlIeHNH 0 HayYHOH KapTHHE MHpa, paclmpseT ¥ 00001aeT 3HaHus 0
KHMBOW NPUPO/JIE, €€ OTIIMYNUTEIBHBIX MPU3HAKAX — YPOBHEBOHW OPTaHHU3AIMH M IBOJIONUH, CO3AAET YCIOBHS IS
TIO3HAHMS 3aKOHOB JKMBOW NPUPOJBI, (OPMUPOBAHUS (YHKIMOHAIEHONH I'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO U
6e3omacHOro 00pa3a JKH3HH, SKOJOTMYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOLIEHWsS K JKHBOM Ipupone u
YEJIOBEKY.

Bonbimoe 3HaueHne OWMONIOTHMS MMEET TAaKKe IS PEIICHMS BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX 3a/ad
cpenHero oOmero oO0pa3oBaHMs, COLMAIM3AMK OOyvaromuxcs. M3ydyeHne OHOJIOTHMH 00ecIeYnBaeT yCIOBHS
U1t GOpMHUPOBaHMS MHTEIUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX M MH(OPMAIMOHHBIX HAaBBIKOB, 3CTETHYECKOH
KYJIBTYpBI, CHOCOOCTBYET HHTETrpalli OWOJOTMYECKMX 3HAHWH C TPEACTaBICHHUSAMH M3 JPYrHX y4eOHbBIX
NIPEZIMETOB, B YaCTHOCTH, (PU3MKHM, XUMHHU U Teorpadun. Ha3BaHHBIE NONOKEHUS O TIpeTHAa3HAYEHUH y4eOHOTO
npeaMeTa «BbHONOTHs» COCTaBHIM OCHOBY JUIS ONPE/IENICHHS ITOIXO0/0B K OTOOPY M CTPYKTYpHPOBAHMIO €TI0
COJIeprKaHus, IIPEACTABICHHOI'0 B IPOTpaMMe MO OMOJIOTHH.

Ot6op conepkanust yueOHOro mpeamera «buonorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C IO3MLUI
KyJITYpPOCOOOPa3HOTO IOJX0Jla, B COOTBETCTBHM C KOTOPHIM OOYYaromIyecsi JOJDKHBI OCBOWTH 3HAaHHUA H
yYMEHHUS, 3HaUUMbIe JUIs1 GOpMHUPOBaHNUs OOIIEH KYyIbTYphl, ONpE/IeIISIONe aJeKBaTHOE MOBE/ICHHUE YeI0BeKa B
OKpY>XKalollel NMpHUPOAHON cpee, BOCTpeOOBaHHBIE B MOBCEAHEBHOM XM3HU M IPAKTUYECKOW JIESTEIHLHOCTH.



Ocoboe MecTo B 3TOM CHCTEME 3HAHMI 3aHMMAIOT JIEMEHTHI COIEpPIKAHHS, KOTOpPBIE CIyKaT OCHOBOW IS
(opMHpPOBaHUS TPEICTABICHUH O COBPEMEHHOM €CTECTBCHHO-HAYYHONH KapTHHE MHpa M IIEHHOCTHBIX
OPHEHTALUSIX JIMYHOCTH, CHOCOOCTBYIOIINX TYMaHH3ALUH OHOJIOTHIECKOTO 00pa30BaHM.

CTpyKTypHpOBaHHE COICpIKaHMS y4eOHOTO Mareprana B IPOrpaMMe IO OHMOIIOTHH OCYIIECTBICHO C
y4€TOM MIPHOPUTETHOTO 3HAYCHNUS 3HAHNH 00 OTIIMYNTEIBHBIX OCOOCHHOCTSIX )KUBOH IMPUPOJIBI, O €€ YPOBHEBOH
OpraHM3aIH 1 3BOMIOLUH. B cOOTBETCTBUM C 3THM B CTPYKType ydeOHOro mpeamera «buomorus» BblieneHbI
CIIeAyIONNE coAep)KaTenbHble TMHUN: «bronorus kak Hayka. MeTonasl HaydHOrO MO3HaHMA», «KieTka kak
Ouomormdeckass cuctema», «OpraHm3sM Kak Owomormdeckass cuctema», «Cmctema ¥ MHOrooOpasme
OPTraHUYIECKOTO MHUPay, «BOIIOIHS )KUBOH MPUPOABD», «IKOCUCTEMBI M PUCYIUE UM 3aKOHOMEPHOCTH .

Lens n3yuenns ydebHOro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBIAJICHHE OOyYarOUIMMHCS
3HAHWSAMH O CTPYKTYpPHO-()YHKIMOHAIBHOM OpTaHW3allMM JKMBBIX CHCTEM pPa3HOIO paHra M IHpHOOpeTeHHe
YMECHHH HWCIOJB30BaTh ATH 3HAHWS I TPAMOTHBIX NEHCTBHI B OTHOIIEHHH OOBEKTOB JKMBOW MPHPOIBI U
PELICHUS PA3IMIHbIX )KU3HEHHBIX IPOOIIEM.

JocTmwkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE 00€CI€UHMBAcTCS
pEILICHNEM CIIeTYIOIINX 3a1ad:

OCBOGHHE OOYYaIOIIMMHCSA CHCTEMBl 3HAHHA O OWOJIOTHYECKUX TEOPHAX, YUCHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBHiIaX, CIyKalluX OCHOBOM s (OpMHpOBaHMS TIPEICTaBICHHH O
€CTECTBCHHO-HayYHOH KapTHHE MHpa, O METOJaxX HayYHOTO T[IO3HAHHSA, CTPOCHWH, MHOrooOpasuu u
0COOCHHOCTSIX XMBBIX CHCTEM Pa3HOTO YPOBHS OpPraHW3alWH, BBIAAIOIINXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEOBAaHMAX B OMOIOTHH;

(opMupoBaHue y 00yJaIOIINXCS TO3HABATEIbHBIX, HHTEIUIEKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
Ipolecce aHalu3a JAHHBIX O MyTSAX Pa3BUTHSA B OMOJIOTMH HAYYHBIX B3IVIAAOB, MJCH M MOIXOJOB K U3YUCHHUIO
KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3alNH;

CTaHOBJICHHE y OOydJaromuxcs oOmeld KyJabTypsl, (PyHKIHOHAIBHOW I'PAMOTHOCTH, Pa3BUTHE yMEHHH
OOBSICHATh M OLICHUBATH SBJICHUS OKPY)KAIOIIETO MHpa >KMBOW IPUPOJBI HA OCHOBAHMM 3HAHMH M OIBITA,
TIOJTYYEHHBIX NTPH U3Y4E€HUH ONOJIOTHH;

¢dbopMupoBaHue y o0OydaromuMxcs YMEHHH WUIIOCTPHPOBATh 3HAUYCHHWE OWOJIOTHYECKWX 3HAHWUU B
MPAaKTHYECKOH  AEATEIBHOCTH  YEIOBEKA, pPa3BUTHH  COBPEMEHHBIX  MEIWIMHCKHX TEXHOJNOTHH W
arpoOMOTEeXHOJIOTHIA;

BOCITUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHMS UYEIIOBEKOM >KHBOM MPUPOJIBI, HEOOXOANMOCTH
OepeXHOTO OTHOWIECHNUS K HEeH, COOIIOICHNS STHYECKUX HOPM IPH ITPOBEJCHUH OMOJIOTHYECKUX HCCIIE0BAHU;

OCO3HaHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHWH VIS TIOBBIIICHNST YPOBHS 3KOJIOTHYECKOH KyIbTYpHI, IS
(hopMHPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

NIPUMEHEHNE TPHOOPETEHHBIX 3HAaHMH M YMEHUI B ITOBCEIHEBHOH JKM3HM JUISI OLEHKH MOCIEICTBUI
CBOEH JEATENbHOCTH MO OTHOLICHHIO K OKpYXKaloIleH cpene, COOCTBEHHOMY 310pOBBIO, OOOCHOBaHME W
coOroieHre Mep IPOPHUIAKTHKH 3a00JICBaHUH.

B cucreme cpennero obmero obpasoBanusi «buosorus», uzydaemass Ha 0a30BOM YPOBHE, SIBJISETCS
00s13aTeNbHBIM y4EOHBIM TIPEIMETOM, BXOJIIMM B COCTaB IpeAMEeTHOH obmactn «EcTecTBeHHO-Hay4YHbIE
TIPEAMETHI».

Jnst u3ydenus: 6uosornu Ha 6a30BOM ypoBHE CpefHEro odmiero oopasoBanus orBoaurcs: B 10 kimacce —
68 wvacoB (2 waca B Hememo), B 11 kmacce — 68 dacoB (2 yaca B  HEIENIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorus kak Hayka.

Bronorus kak Hayka. CBsi3p OHONIOTHH ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH U IPYTHMH €CTECTBEHHBIMHA
Haykamu, ¢(unocodumedt, »THKOH, >cTeTMKOoW W mpaBoM. Pois Owonormm B (QOpPMHPOBAHHHM COBPEMEHHOU
Hay9IHOH KapTHHBI Mupa. CucreMa OHOJIOTHYECKUX HAYK.

Meroapl TO3HaHUS JKUBOH mNpHpoAbl (HAONIOAEHHWE, OKCICPUMEHT, OIIMCAaHWE, HW3MEpEHHE,
KIaccu(UKaIs, MOICINPOBAHIEe, CTATUCTHIECKAss 00padOTKa TaHHBIX).

JdeMoncTpauum:

optpetsr: Y. Hapsun, I'. Menaens, H. K. Konsnos, k. Yorcon u ®@. Kpuxk.

Tabnume! u cxembl: «MeToabI TO3HAHUS KUBOH IIPHPOJIBI».

JlaGopaTopHble M MPaKTHYeCKHe PadoOThI:

IMpaktryeckas pabora Ne 1. «lcmonb3oBaHME Pa3IMYHBIX METONOB NPH H3YyYCHHUH OHMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK HpenMeT Hu3ydeHHs Ouonormu. OTiWYMe >KHBBIX CHCTEM OT
HEOPraHUYECKOH MPUPOJIBI.

CpolicTBa OHMOcHCTEM M WX pa3HooOpaswe. YpPOBHM OpraHHM3alil OHOCHCTEM: MOJICKYIIAPHBIH,
KJICTOYHBIA, TKAHEBBIA, OPTaHU3MEHHBIH, MOMYJSAIMOHHO-BUIOBON, SKOCHCTEMHBIH (OHMOTCOICHOTHICCKHIA),
O6rocdepHbIii.

JdeMoncTpauum:

Tabmuns! n cxemsl: «OCHOBHBIE IPU3HAKHU JKU3HUY», «Y POBHU OPTaHU3ALNH )KUBOW TIPUPOIBI».

Obopynosanue: mogens Monekynsr JJTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHAYECKHH COCTaB KIETKH. XUMHYECKHE 3JIEMEHTHI: MaKpOXJIEMEHThI, MUKPO3JIEMEHTH. Boma u
MHUHEpPAIbHBIC BEIIECTBA.

@OyHKIMYM BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lonnepxanie ocMoTHIECKOTo OanaHca.

Bbenkn. CocTaB n cTpoeHne 0eIKoB. AMHHOKHCIIOTEI — MOHOMEpPHI OekoB. HezameHnMble 1 3aMEeHUMBbIE
AMHWHOKHCIIOTHl. AMHHOKHCIIOTHBII COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOW MOJICKYJBI (TI€pBUYHAsI, BTOPHUIHAS,
TpEeTHYHAsl ¥ YeTBEPTHUHAS CTPYKTypa). XUMHUIEeCKne CBOWCTBa OenkoB. bruonorndeckue ¢pyHKIMN OSIKOB.

®epmenTsl — Ounoslormdeckne Karanu3aTtopbl. CTpoeHne QepMeHTa: aKTHBHBIM LEHTp, CyOcTpaTHas
cnenuduaaocts. Kodpepmentsl. Buramunsl. OTimyans pepMeHTOB OT HEOPTaHMIECKNX KAaTaIU3aTOPOB.

YrneBoapl: MOHOCaxapuIsl (TIIOK03a, prdo3a U Ie30Kkcuprbo3a), mucaxapuabl (caxaposa, JIakTo3a) U
noJMcaxapu bl (Kpaxmal, TIMKOTeH, [eJuTiono3a). bruonorndyeckue GyHKINH yTrieBOIOB.

Jlurmuper:  TpurMnepunas,  Gocomunuapl, crepounsl. [ uapoduinbHO-THAPO(hOOHBIE  CBOMCTBA.
Bronornueckue ¢pynkiun munuaos. CpaBHEHNE YTIIEBOIOB, OSIKOB U JIMITHI0B KaK HICTOYHUKOB YHEPTHH.

Hyxneunossie kucnotel: JHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KUCIO0T. CTpoeHUEe U
¢yaxunu JJHK. Ctpoerne u ¢pyaxunu PHK. Bunst PHK. AT®: crpoenne u QyHKIHH.

Iuronorus — Hayka o kierke. Kinerounas reopus — npuMep B3anMOAENHCTBUS Ul 1 (aKTOB B HAYYHOM
MO03HAaHUU. MeTOo/Ibl H3YUCHHUS KIICTKH.

Krerka kak nenoctHas xwuBas cucrema. OOIIue NPU3HAKM KIIETOK: 3aMKHYTas HapyXHas MeMOpaHa,
monekyisl JJHK kak reHeTHueckuii ammapar, cucreMa cuHTe3a Oelka.

Tunel KIETOK: dyKapHoTHYecKass M Hpokapuornueckas. OCoOOSHHOCTH CTPOECHHUS IPOKapHOTHYECKON
knerku. Knerouynas crenka 6akrepuit. CTpoeHHe 3yKapHOTH4YecKOH KiIeTKH. OCHOBHBIE OTIMYHS PACTUTEIBHOM,
KMBOTHOW M TPHUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAINKC, UX QyHKIHHU. [Ina3marinyeckas
MeMmOpaHa, e€ cBoiictBa M (yHkiuH. [{uTomnasma u e€ opranouasl. OxHOMEMOpaHHBIE OPraHOMIBI KIIETKH:
OIIC, ammapar [ombiukn, nmu3ocoMbl. IloiryaBTOHOMHBIE OpraHOM/B! KIETKH: MUTOXOHAPHHM, IUIACTHUMBIL.



[IpoucxoxaeHrne MUTOXOHAPUN W TUIACTHA. Buabl mnactun. HemeMOpaHHbIE OPTaHOWABI KIIETKUA: PUOOCOMBI,
KJIIETOYHBIN [IEHTP, LICHTPUOIH, PECHUUKH, KI'yTHKH. DyHKINH OPTaHONIOB KIETKH. BKiIroueHus!.

SAnpo — perynsTopHblid neHTp KieTkd. CTpoeHue sipa: saepHas 000I0YKa, KapHoIula3Ma, XpPOMAaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KJIETKE.

JdeMoncTpauum:

Hoptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxiun, K. M. bap.

Huarpammel: «PacnpeneneHue XUMHMYECKHX OJJIEMEHTOB B HEXHUBOM mpupozae», «PacmpeneneHue
XMMHUUYECKHX 3JIEMEHTOB B XHBOW IPHPOICH.

Tabmune! u cxemsl: «Ilepronuueckas TabINIIa XUMHYECKHX 3IEMEHTOBY, «CTPOCHUE MOJIEKYIIBI BOJBI»,
«buocunTe3 Oenka», «CtpoeHne MOJEKYIBl Oenkay, «CtpoeHue dpepmenTa», «HyxmnenHoBeie kucmotel. JJHK»,
«Ctpoenne monekynsl AT®», «CTpoeHHE 3yKapHOTHYECKOH KIeTKm», «CTpOCHHE J>XUBOTHOW KIETKM,
«CTpoeHHE pPaCTHTENBHON KIETKH», «CTpOCHHE NPOKapHOTHIECKOW KIETKH», «CTpoeHHe siapa KIETKHY,
«YTaeBoabl», «JInmuaey.

OOopyznoBaHHE: CBETOBOH MHKpOCKOI, OOOpYyIOBaHWE Ui INPOBEICHUS HAOMIONCHWH, M3MEpEHUH,
9KCTIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTENIBHBIX, )KUBOTHBIX U OaKTEPHAIbHBIX KIETOK.

JlabopaTopHble M IpaKTHYecKHe padoThI:

Jlaboparoprast pabora Ne 1. «/3yueHWe KaTaIWTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha IpHMepe
aMMIIa3bl WK KaTaJla3bl)».

JlabopaTtoprast padora Ne 2. «/3ydeHuWe CTpOCHHS KICTOK PACTCHHH, JKUBOTHBIX M OaKTepHil ITOX
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax v UX OIHCaHUE).

Tema 4. ’KuzneaesiTeJIbHOCTL KJIETKH.

OOMeH BeIecTB, WIM MeTabonm3M. ACCHMHIAIUSA (TUIACTHYCCKHH OOMEH) W JUCCHUMIISAIIAS
(sHepreTHueckuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Iporecca Metabonu3Ma. Posib 3aKOHOB COXpaHEHHS BELIECTB
1 SHEPTUH B IOHUMaHWU METa0oIn3Ma.

Tumer oOMeHa BemecTB: aBTOTPO(HBINH M rerepoTpodHbId. Pome ¢gepMmeHTOB B 0OMeEHe BemiecTB H
NIPEBPAIIEHUN SHEPTUH B KIIETKE.

@otocunte3. CperoBass u TeMHOBas (a3el QoTocuHTe3a. Peakium QoTtocunTe3a. DPQeKTHBHOCTH
¢dorocuHTe3a. 3HaueHne (OTOCHMHTE3a VIS KM3HM Ha 3emie. BiusHue ycioBuii cpensl Ha (QOTOCHHTE3
CHOCOOBI MOBBIIIEHUS €0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUI.

XemocuHTe3. XeMOCHHTE3UpYIoLIKe OakTepuu. 3HaUeHHEe XEMOCHHTE3a IS KM3HM Ha 3emile.

OHepreTr4eckuii oOMeH B KileTKe. Paciuernsenue BemecTs, BbIIEICHHE U aKKyMyJIMPOBaHHE YHEPTHH B
KJIeTKe. DTambl SHepreTndeckoro oomena. ['mukomns. bpoxenne u ero Buapl. KuciopomHoe okucieHHe, WIIH
KieroyHoe apixanue. OkucnurensHoe GochoprmpoBanne. D(HHEKTHBHOCTh YHEPTETHUECKOT0 0OMEHa.

Peaknmn matpuuHoro cuHTe3a. [eHermdeckas wmHMopMmarms u JIHK. Peammsanus reHetmdeckoit
nHpOpMAUU B KiIeTKe. [ eHeTWdyecknid KOoI W ero cBoicTBa. TpaHckpumuus — marpwyHblii cuHTe3 PHK.
TpaHcmsiuust — OuocuHTe3 Oenka. Otanbl TpaHcimsauuu. KomupoBanwe aMuHOKHCIOT. Ponp pubocom B
OuocuHTE3€e OeINKa.

Hexnerounsle ¢opmbl xu3HH — BHpYCHL. Mcropust otkpeituss Bupyco ([. WM. lBanoBckwuii).
OcoOeHHOCTH CTpPOEHMSI M JKM3HEHHOTO ILMKJIa BHUpycoB. bakrepmodaru. bonesHu pacTeHuWid, >KUBOTHBIX U
YeJoBeKa, BBI3bIBaEMble BUpycaMH. Bupyc nmmyHonmeduumta uenoBeka (BUY) — BozOyamtens CIIW/la.
OOpatHast TpaHCKpUIIHMS, peBepTa3a n uHTerpasa. [IpodunakTika pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUH.

JemMoHcTpanuu:

Hoptpetsr: H. K. Konsnos, . 1. IBanosckuil, K. A. Tumupsizes.

Tabmunpr u cxemsl: «Tunel mutanus», «Metabonu3m», «MHUTOXOHAPUSY, «DHEPreTHUECKUH 0OMEH,
«Xnoporutacty, «Porocunresy, «Crpoenue JJHK», «Ctpoenne n GpyHKIIMOHNpOBaHUE reHay, «CuHTe3 Oenkay,
«['enetnueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHume ¥ >knu3HeHHBIH 1uki Bupyca CIIN/a,
6akrepuodara», «Perumkanns JHK».

ObopynoBanue: monenu-amminkanuu «Yasoenune [HK u tpanckpunums», «buocuHTe3 Oenkay,
«CtpoeHnue KIeTkn», Mozens cTpykTypsl JTHK.



Tema 5. Pa3MHokeHHe M MHHANBHYaIbHOE Pa3BUTHE OPraHU3MOB.

KneTtouHsri 1UIKII, WITH KU3HEHHBIM TUKN KieTku. MHTepdaza m mmuros. IIporeccr, mporekaromme B
nHTepdasze. Permmikanus — peakmust matpuaHoro cuaTe3a JJHK. Crpoenne xpomocom. XpoMocoMHEI Habop —
KapuoTHIl. J[MTUTOMIHBIH W TAIUIOMTHBIA XPOMOCOMHBEIE HAOOpbL. XpoMaTHIBL LluTONOTHYECKHE OCHOBEI
Pa3MHOKCHUS U MHAUBUAYAIHHOTO PA3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Cragum muro3a. [Iporeccsl, MPOUCXOAAIINE HA PA3HBIX CTaJUAX MHUTO3A.
buonorndecknii CMBICI MHTO34.

ITporpammupyemas ruGesb KIETKH — aromnTo3.

@opMBl pa3sMHOKEHHUSI OPraHU3MOB: OECIIONOe M T0JIOBOE. Bl O€cronoro pa3sMHOXKCHHUSA: [ICNICHHE
HaJIBOE, TIIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOPa3OBaHUE, BETETATHBHOE PAa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHHPOBAHNE OPTaHM3MOB, €T0 3HAUCHUE JUIS CETICKIIUH.

ITonoBoe pa3sMHOKEHHUE, €TO OTIINYHUS OT OECIIOIOTO.

Meito3. Cramum meiriosa. Ilpomeccsl, mpoucxomsamme Ha cramusx Mmeiiosza. [loBemeHme XpomocoM B
meroze. Kpoccunrosep. buonoruueckuii cMbIC ¥ 3Ha4€HUE Meiio3a.

I'amerorenes — mporecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y JKHBOTHBIX. 110JIOBBIE JKene3bl: CEMEHHUKH 1
snaHuKH. OOpa3oBaHNE W Pa3BUTHE MOJOBBIX KIETOK — IaMeT (CIiepMaTo30u I, SIMIEKIIETKa) — CHEPMAaTOreHe3 1
oBoreHe3. OcOOCHHOCTH CTPOEHHS SIMIIEKIIETOK U criepMaTo3onoB. Omionorsopenue. [laprenorenes.

WnpuBunyaneHOE pa3BUTHE (OHTOTEHE3). OMOpHOHAJIbHOE pa3BuUTHE (dMOpHOTeHe3). DTambl
SMOPHOHATBPHOTO  Pa3BUTHS y TO3BOHOYHBIX OJKHBOTHBIX: JApOOJICHWE, TacTpyJslus, OpraHOTCHE3.
ITocTamOpronansHOe pa3BuTHE. THITBI TOCTIMOPHOHAIBHOTO PAa3BHTHS: MPsAMOE, HENpsiMoe (JIMYMHOYHOE).
Brnmsinue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPEI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButne pactenunii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHNE CEMEHH, CTAANN Pa3BUTHSL.

JdeMoncTpauum:

Tabmunpl 1 cxemsl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «J|BOWHOE OIIIOAOTBOPEHHE y IIBETKOBBIX
pacteHuii», «BereraTnBHOe pa3MHOXEHHE pacTeHHI», «JleneHne kietkn Oaxrepuii», «CTpoeHHE MOJIOBBIX
KIIeTOK», «CTpoeHue xpoMocoMbly, «Kierounslil uukiny», «Pemmkanus JHK», «Murtozy», «Meios», «IIpamoe u
HETIPSIMOE Pa3BUTHE», «[ aMeToreHe3 y MIEKOMTAIONINX U YeNIOBeKay, «OCHOBHBIC CTaIUM OHTOT€HE3a».

OOopyznoBaHHE: MHKPOCKOII, MHUKpompenaparsl «CriepMaTo30uabl MIIEKONHUTAIOIIETo», <« JSlHIeknerka
MIIEKOTIUTatoImero», «KapnoknHes B KIJIETKaX KOpEIIKa JIyKa», MarHUTHas MoOAeNb-amuimkanus «/lenenue
KIeTKm», Mozenb JTHK, monens MeradazHoi XPOMOCOMBL.

JlabopaTopHble M NPpaKTHYecKHe padoThl:

Jlaboparopras pabora Ne 3. «HaOmiomeHne MHuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JlaboparopHras pabdora Ne 4. «/3ydeHre CTpOSHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacsiencTBeHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

IMpeamer m 3amaum TeHEeTHKH. VICTOpusl pa3BUTHS TeHETHKU. Ponb mUTONOrMM W 3MOpHOIOTHH B
CTaHOBJICHUM T€HETHKH. BKiaj poccniickux M 3apyOeXHBIX yUEHBIX B pa3BUTHE F€HETHKH. MeETO/bl T€HETHKH
(rnOpumoNoruYecKnii, TUTOTeHETHIECKUH, MOJICKYJSIPHO-TeHeTHYecKHii). OCHOBHBIE T€HETHYECKUE IMTOHATHS.
I'eHeTnueckas CUMBOJIHMKA, HCIIOIb3YEMas B CXeMaxX CKPEUIMBAHHH.

3aKOHOMEPHOCTH HACJIEIOBaHUSl TPHU3HAKOB, YCTaHOBIEHHble [. Mennenem. MoHorubpuaHoe
CKpelinBaHue. 3aKOH eAWHOOOpasust TMOpHIOB NEpPBOrO IOKOJIEHWA. [IpaBmiio IOMHHUpPOBaHHS. 3aKoH
pacuernyieHus npu3HakoB. ['unores3a ynctorel ramert. [loHOE ¥ HENOIHOE TOMUHUPOBAHUE.

JuruOpumHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO HAcleIOBaHMs Ipu3HaKkoB. lluToreHerndeckne
OCHOBBI JTUTMOPHUAHOTO CKpELIMBaHMS. AHanM3upyollee CKpeliyBaHue. lcnosnb3oBaHne aHAIN3UPYIOLIETo
CKpEIIMBaHHUs JUIs OIIPEAEIIeHHs TeHOTHIIA 0COOH.

CueruieHHoe HacienoBaHue npu3HakoB. PaGora T. Moprana mo cueryieHHOMY HAacJI€JIOBaHUIO T'€HOB.
Hapymenue crennenus reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpoMocoMHas TEOPUsl HACIEICTBEHHOCTU. | €eHeTHUeCKUe KapThl.

I'enetnka noma. XpoMOCOMHOE ONpeAeiIeHue Nona. AyTocOMBbI U NOJIOBbIE XpPOMOCOMBL. ['oMoraMeTHbIe
U reTeporamMeTHsle opranusmsl. HacnenoBanue mpU3HaKoB, CLEIUIEHHBIX C IIOJIOM.



W3meHunBOCTh. BUABI W3MEHYMBOCTH: HEHACIEACTBEHHAas M HACIEACTBeHHas. Pomp cpenpl B
HEHACJICICTBCHHOW M3MEHYMBOCTH. XapaKTePUCTHKa MOAN(UKAIIMOHHON M3MEHUYMBOCTH. BapuarmoHHBIA psif
U BapHanuoHHas KpuBas. Hopma peaxknuu npuszHaka. KosmuecTBeHHBIE M KaUECTBEHHbIE ITPU3HAKK U X HOpMa
peaxmuu. CoiicTBa MOANMDUKAITMOHHON H3MEHINBOCTH.

HacnencrBenHas, WiIM TEHOTHIIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHAas M3MEHYMBOCTh. Meio3 n
IIOJIOBOIT TIpoIlecC — OCHOBAa KOMOWHATHBHON HM3MEHYMBOCTH. MyTallMoOHHAs M3MEHYMBOCTh. Kiraccmbpukarms
MyTaIiii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa W NpHYnHBl MyTanuid. MyrareHHble (pakTophl. 3aKoH
TOMOJIOTHYECKUX PAJOB B HacleACTBEHHOM n3MeHunBoctr H. W. BaBuiosa.

BHesiepHas HaCIeACTBEHHOCTh U H3MEHUUBOCTb.

I'enernka genoseka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKH YEJIOBEKA: I'EHEATOr MUECKHH,
ONU3HETIOBBIN, TUTOTCHETUIECKUN, ONOXUMHYECKIHA, MOJICKYIISIpHO-TeHeTHIecKnil. COBpeMeHHOE OIpeIeIIeHIe
TCHOTHIIA: TTOJIHOTEHOMHOE CEKBCHHPOBAHWE, T'€HOTHIIMPOBAaHHE, B TOM uuciae ¢ momoinpio [1[P-anamm3a.
Hacnencrsennsie 3a00JIeBaHUS (5 (0): 15 & T€HHBIE 00JIE3HH, 00JIE3HH c HaCJIEICTBEHHOMN
MIPEAPACHIONOKECHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTH4YecKHe W TeHepaTuBHblE MyTaruu. CTBOJOBBIE
knetku. [IpuHOMIBl 370poBOrO 00pasa JKU3HM, AWArHOCTHKH, NPOMWIAKTHKA W JICYEHHS TI'€HETHYECKUX
GonesHeld. MeMKo-TeHeTHYECKOEe KOHCYIbTUPOBAaHNE. 3HAUCHNE MEINIIMHCKON TeHETHKH B IPEJOTBPAILICHUH 1
JICYCHNH TeHETHIECKUX 3a00JIeBaHUH JeI0BEKa.

JdeMmoncTpauum:

Hoptperst: I'. Mengens, T. Mopras, I'. ne @pus, C. C. Yerepuxos, H. B. Tumodees-Pecorckuii, H. 1.
Basuiios.

Tabmunbl n cxeMmbl: «MOHOTHOPHAHOE CKPEIIMBAHHE M €ro IIMTOTCHETHYECKass OCHOBa», «3aKOH
pacIIeIUICHHsT U €T0 IIUTOTCHETHYECKasi OCHOBa», «3aKOH YHCTOTHI raMmeT», «JnrnOpuaHoe CKpeuiuBaHHE»,
«Lluromoruyeckne OCHOBBI AUTMOPHIHOTO CKpEIIMBaHUAY», «Meilo3y, «B3anMoneicTBiE ayuleNbHBIX T€HOBY,
«['eHeTHMUeCKME KapThl pAcTEHWH, O>KMBOTHBIX W 4denoBeka», «['eHeTmka moma», «3aKOHOMEPHOCTH
HacJEJOBaHMs, CIEIUIEHHOTO C MOIoM», «KapuOTHIBI dYenoBeka M JKMBOTHBIX», «BHIObl H3MEHUMBOCTHY,
«MoandukannoHHas W3MEHYUBOCTB», «HacnemoBanme pesyc-¢akTopa», «['€HeTHKa Tpynm KpOBHY,
«MyTanuoHHas: HI3MEHYNBOCTBY.

OO0opynoBanue: MoJenH-amuIAKauK «MOHOTHOPHUIHOE CKpelrBaHne», «HemoaHoe JoOMUHIPOBaHHE,
«lurubpunHoe ckpenuBanue», «IlepekpécT XpoMocoM», MUKPOCKOIT M MUKporpenapat «/po3oduna» (HopMa,
MyTanuy (OpMbI KPBUIbEB M OKPACKH Tena), Tepoapuil «["opox MoceBHOM».

JlabopaTopHble M NpaKTHYecKHe PadoThI:

Jlaboparopras padota Ne 5. «/3ydeHue pe3yapTaToB MOHOTHOPHIIHOTO M TUTHOPHIHOTO CKPEITMBAHUS
y Ip0o30¢HIBl Ha TOTOBBIX MUKPOIIPETapaTax».

JlabopaTtoprass pabora Ne 6. «M3ydeHne MOTUPUKAIMOHHONH W3MEHUYHMBOCTH, IOCTPOCHUE
BapUalMOHHOTO psi/ia ¥ BApHALMOHHON KPUBOW».

Jlaboparopras paborta Ne 7. «AHann3 MyTanuii y Apo30(uiibl Ha TOTOBBIX MUKPOIIPENapaTax.

[MpakTryeckas padbora Ne 2. «CocraBiieHHe U aHAIN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHHe celleKund U qomectukauusa. Yuenue H. M. BaBunosa o
LEHTPaX HPOUCXOXKJCHHUS M MHOTo00pas3usi KyJIbTYPHBIX pacTeHHH. LIeHTpHI MpPOHMCXOXKAEHHS JOMAIIHUX
KHUBOTHBIX. COpT, MOPOAA, MITaMM.

CoBpeMeHHbBIE METOJbl CeNICKIIMH. MaccoBbIi M WHIUBHIYaJIbHBII OTOOPHI B CEJEKIMH pPacTeHHH W
KMBOTHBIX. OleHKa B5KcTepbepa. biIM3KOpoJACTBEHHOE CKpelmuBaHWe — WHOpuamHr. Ywucras JauHUS.
CkpelyBaHMe YNCTHIX JIMHUH. ['eTepo3uc, nnm rudpuanas cuina. HepoacTBeHHOE CKpelBaHue — ayTOPHIMHI.
OtpanénHas rulOpuamszams u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJyYEHHE IOJIHUIIIONJIOB.
JloCTIXKEHHS CeNEeKIUN PACTEHHI, >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BrorexHomorust kak oTpacib HPOW3BOJCTBA. ['€HHAsh MH)KEHepHs. DTambl CO3JaHUsI PEKOMOMHAHTHON
JHK u Tpancrensnsix opranusmoB. Knerounass unxkeHepus. Kietounbsle KynbTypbsl. MUKPOKIOHAIBHOE
pasMHOXkeHue pacteHuil. KiloHMpoOBaHUE BBICOKOIPOMYKTHBHBIX CEJILCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKkoJloruyeckue U atudeckue mpodaeMsl. MO — reHeTHyeckn MOANGHUINPOBAHHBIE OPTAaHU3MBI.

JemoHcTpauuu:



IToptpetsi: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, M. ®@. Banos.

Tabmumer m cxemsl: KapTa «LIEHTpBI NPOHCXOXIECHUS W MHOT00Opasus KyJIbTYpPHBIX PAacTCHHN,
«ITopombl TOMaIIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHi», «OtnanéHHas ruOpuausanus», «PaboTel
akagemuka M. @. UsanoBay, «[lomumrongusy, «OO0bekTel OmOTexHONOTHI», «KieTouHble KyIBTYpHl H
KJIOHHpOBaHKe», «KOHCTpyHpOBaHHUE 1 NEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHne: MyISDKH IUIOAOB M KOPHEIUIONOB IHKHX (OPM M KYJIBTYPHBIX COPTOB DPACTCHHH,
repOapmii «CebCKOX035ICTBEHHBIE PACTCHUS.

JlaGopaTopHble M MPaKTHYeCKHe PadoOThI:

Okckypensi «OCHOBHBIE METOMBI U AOCTIDKCHHS CENICKIIMU PACTEHHH M JKMBOTHBIX (HA CEJCKIMOHHYIO
CTaHIMIO, IIEMEHHYIO (epMy, COPTOHMCHBITATENBHBIH YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, JTa0OPaTOPHUIO
arpoyHHBEPCUTETA WM HAYTHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBoTIOMOHHAA OMOJIOTUA.

[Tpeanoceliky BO3HMKHOBEHHS HBOJIONMOHHOM TeopHH. OBONIOLNMOHHAS TEOpHS MW €€ MecTo B
Ononoruu. BiusHUE 3BOMIOIIMOHHON TEOPHHU HA pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CBuzerenbcTBa SBONIONMH. [laneoHTONOTHMYECKHE: IIOCIENIOBATEIBHOCTh IOSBICHHUS BHAOB B
TTAJICOHTOJIOTHYECKOH JIETONNCH, nepexomHsle (Gopmbl. broreorpadudeckne: cXoAcTBO W pasnuuue GayH H
(It0p MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M Pa3yIMuusl SMOPHOHOB Pa3HBIX BHIOB NO3BOHOYHBIX. CpaBHUTEIHHO-
aHaTOMHYECKHE: TOMOJIOTHYHBIC, AHAJOTMYHbIE, DPYAWMEHTApHbIC OpraHbl, aTaBU3MBL. MOJIEKYISpHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH M OCHOBHBIX META0ONIMYECKHX MyTeH y Bcex
OpPraHU3MOB.

OpomonnonHas teopust Y. [lapBuHa. IIpemochbuki BO3ZHUKHOBEHUS AApBHHH3MA. J[BIDKYyIIHME CHIIBI
SBOJIOLUH BUAOB 1O JlapBuHY (M30BITOYHOE Pa3sMHOMKEHHE NPH OTPAaHWYECHHOCTH PECYPCOB, HEOTpEIenEHHAS
HM3MEHYHBOCTh, 00pH0a 3a CYIIeCTBOBaHUE, ECTECTBEHHEIH 0TOOD).

Cuntetndeckas Teopus 3Boronud (CTD) 1 € 0OCHOBHBIC TOJI0KEHUS.

Muxpossomonust. [Tomysanus kak eJHHNIA BUA U 3BOJIIOIHH.

JBmwxyue cuibl ((hakTophl) SBOJIONMH BUAOB B MpupoJe. MyTallMOHHBIN MPOIecC 1 KOMOWHATHBHAS
n3MeHIMBOCTh. [lonmyaioHHbIe BOIHBI U Apeiid reHoB. M3omsmuus u Murpanus.

EcrecTBeHHBIN 0TOOP — HANpaBIAIOMINHA (hakTop 3BOOIHN. POPMBI €CTECTBEHHOTO 0TOOPA.

[MpucriocoOneHHOCT,  OPraHM3MOB  KakK pe3yjibTaT OJBOMIOUUH. [IpuMepsl mpucrnocoOneHud y
opranu3MoB. ApoMop(o3bl U HANOATANTALIUH.

Bun u BumooOpazoBanme. Kputepun Buma. OcHoOBHbIE (OpMBI BHI000pa3oBaHUs: Treorpaduyeckoe,
9KOJIOTUYECKOE.

Maxkpossommonust. @opmbl 3BOMIONMN: (QUIETHYECKAs, TUBEPTEHTHAs], KOHBEPIeHTHAs, MapauleibHasl.
HeobparumocTs 3BoIOINN.

[MpoucxoxkneHne OT HECHENMAJM3UPOBAHHBIX TpenkoB. [lporpeccupyromas — cHenUaIM3aIiis.
AnanTuBHas paananms.

JdeMmoncTpauum:

Hoptpersl: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Mronnep, A. H. Cesepros.

Tabmunbr n cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emie», «3apofblli IT03BOHOYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «®DopMbel ©OopsObl 3a cymecTBoBaHue», «EcTecTBeHHBII  0TOOP»,
«MHoroobpasue copToB pacTeHui», «MHoroobpasue HOpoAa >KUBOTHEIX», «[lomymsmuny, «MyTanuoHHas
N3MEHYHUBOCTBY, «ApoMopdo3bl», «Mnuoananranuny, «O0mas aereHepanus», «/IBIKyIye CHIIbl IBOIIOLHIY,
«Kapra-cxema mapuipyra mytemectsusi Y. [lapsuna», «bopsba 3a cymectBoBanue», «lIprcroco0ieHHOCTD
opranu3MoBy, «['eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTHIECKOE BUI000pa30BaHHUE.

OOopynoBaHue: KOJUICKIMS HACEKOMBIX C pa3jIMUHBIMM THIIAMH OKpAackW, HAOOp IUIOAOB U CEMSH,
Koyutekius «[IpuMephl 3alMTHBIX TPHCHIOCOOJICHHH Y JKUBOTHBIX», Mozenb «OCHOBHBbIE HaNpaBIICHUS
SBOJIOLUMN», 00bEMHAsI MOieNb «CTpOeHHE TOJIOBHOTO MO3Ta II03BOHOYHBIX).



buoreorpaduueckas kapra mupa, Komiaeknuss «DoOpMbI COXPAaHHOCTH HCKOMAEMBIX JKHBOTHBIX H
pacteHuii», Monenb ammukanus «llepekpécT xpomocom», BIaxHbIE NpenapaTbl «Pa3BUTHE HACEKOMOTOY,
«Pa3BuTne nATymkm», MUKponpenapat «JIpozodunay (Hopma, MyTanuu GopMbI KPBIIILEB H OKPACKH TEJa).

JlabopaTopHble M IPpaKTHYeCKHe padoThI:

JlabopaTopnas pabota Ne 1. «CpaBHeHIE BUIOB IO MOP(OIOTHICCKOMY KPUTEPHIO.

JlabopaTtopnass pabora Ne 2. «Ommcanme mIpHUCIIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HHU Ha 3em.Ie.

JloHay4yHbIE TPEICTABICHUS O 3apOKACHWM >KU3HHW. HaydHbple TMHOTE3b BO3HMKHOBEHHS J>KH3HH Ha
3emie: abWOreHe3 W MAaHCIEPMUsl. XUMHUUYECKas BOJIONMSA. AOMOTEHHBIN CHHTE3 OPraHWYECKHX BEIIECTB U3
HEOPTaHMYECKUX. OKCHEPHMEHTAIBPHOE IIOATBEP)KICHHE XHMHUYECKOM sBomonnu. HauanpHble 3Tammsl
6uonormdeckoi 3pomonnu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BOSHHKHOBCHHE
MIPOTOKJIECTKH. [IepBbIe KIETKH 1 UX 3BomoLust. ©OpMHPOBaHNE OCHOBHBIX I'PYIII KHUBBIX OPTaHU3MOB.

Paspurne xu3Hu Ha 3emiie mo 3pam um mepuonaMm. Karapxeil. Apxelckas M IPOTEpO30KCKast 3PHI.
[Nameo3otickas 3pa u €€ mepuoapl: KeMOPHUICKIA, OPIOBUKCKUH, CHITYPUHCKUH, TEBOHCKUH, KAMEHHOYTOJIHHEIH,
MIEPMCKUH.

Me3o3oiickas 3pa u €€ nepuoibl: TPHACOBBIH, IOPCKUIA, MEITOBOM.

KaiiHo3zolickas 3pa u €€ nepuopl: MajJeoreHOBbIi, HEOT€HOBBINA, aHTPOIIOI'€HOBBIH.

XapakTepHucTHKa KIMMaTa M TeoJIOTHYECKHX TporieccoB. OCHOBHBIE 3TAITBI YBOJTIONUH PACTUTEIBHOTO U
KHMBOTHOTO MHpa. ApoMop]o3bl y pacTeHuil U XUBOTHBIX. [losiBI€HME, paclBET W BHIMHPAHUE TPYIIT >KUBBIX
OpPraHU3MOB.

CucrtemMa OpPraHMYECKOr0 MHpa KaK OTpakeHHWE SBOMIONMH. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIHI
OpPraHU3MOB.

OBomronus dYeNoBeKa. AHTPONOJOTHSA KaK Hayka. Pa3BHTHE NpeACTaBICHUI O MPOUCXOXKICHHU
yenoBeKa. MeTopl H3ydeHHs aHTpororene3a. CXocTBa M Pa3IHdHs YEIOBEKa U )KUBOTHBIX. CHCTEMaTH4ecKoe
TIOJIO’KEHHE YEIIOBEKA.

Hemwxymue cuiabl (hakTopsl) aHTpororene3a. HaciuencTBeHHas HI3MEHUYMBOCTE M €CTECTBEHHBIH 0TOOP.
OO1mecTBeHHBIH 00pa3 KU3HH, H3TOTOBJICHHE OPYIUH TPy/Ja, MBIIUICHHE, PEUb.

OCHOBHBIE CTagUM W BETBH DBOJIIOIMM YEJIOBEKAa: aBCTPAJIONMHUTEKH, YemoBek ymensid, Yenmoex
npsaMoxoaauiuii, Yenosex Heannepranbckuid, YenoBek pa3zymublid. Haxolku HCKONMAeMBIX OCTaTKOB, BpeMsi
CYIIECTBOBaHMS, 00JIaCTh PAacTIPpOCTPaHEHHUs, 00BEM rOJIOBHOTO MO3Tra, 00pa3 >KU3HHU, OpYIHS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIINE Pachl: €BPOICONAHAs (€Bpa3uiickas), HErpo-aBCTPaTONaHAs
(9KxBaTOpHANbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMEepUKaHCKas). UepThl MPUCIIOCOONIEHHOCTH MpeACTaBUTENeH
YeJIOBEUECKHX Pac K YCIOBHUAM CyIIecTBOBaHMUS. EMMHCTBO uenoBeyeckux pac. Kputuka pacuszma.

JdeMmoncTpauum:

Hoptpetsr: @. Penn, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. dapBus.

Tabmunpl u cxembl: «Bo3HukHOBeHHe COJHEYHOW CcHCTEMbI», «Pa3BHTHE OpPraHWYECKOro MHpay,
«PactutenpHas kinetka», «KuBorHas xietka», «llpokapmornueckast kierka», «CoOBpeMEHHas cHCTeMa
OpraHu4ecKkoro Mupa», «CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEIIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MecTa MaJICOHTOJIOTHYECKUX HaXO0J0K MPEIKOB COBPEMEHHOTO 4elloBeKa», «J[peBHelme moany,
«JlpeBHue monu», «IlepBbie COBpeMEHHbIE IO, «UenoBeueckne pach».

ObopynoBanune: Myispkn  «lIporcxoxaenue uenoBeka» (OIOCTBI aBCTPAIONMTEKA, ITUTEKAHTPOIA,
HeaHJepTaJblla, KPOMaHBOHIIA), CJIENKH MM H300paKEHUs KaMEHHBIX OpYAHMH NEpBOOBITHOTO YeJIOBEKa
(kaMHH-YoOIIIIephl, pyOWia, ckpebia), TeoxpoHoJormueckas Tabnuia, kosuekuus «@DopMbl COXpPaHHOCTH
HCKONAEeMBIX KMBOTHBIX U PACTCHUI».

JlaGopaTopHble M IPaKTHYECKHE PA0OTHI:

[MpakTryeckas pabora Ne 1. «V3ydeHue HCKOIIAEMBIX OCTATKOB PACTEHUH U XXMBOTHBIX B KOJUICKIHX).

DKcKypcHst «DBOIIIOIMS OPraHMYECKOTO MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYYHBIH WIN KPaeBeT4EeCKUH
My3eh).

Tema 3. OpranusmMsl U OKpy:Kauas cpeaa.



Okonorusi Kak HaykKa. 3ajadydl M pa3feibl AKoJOorud. MeToasl IKOJOTMYECKHX HCCIIECIOBAaHHH.
DKOJIOTH4IeCKOE MHPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHHUA OPTaHU3MOB: BOJHAS, HA36MHO-BO3/IyIIIHAs, TOYBEHHAS, BHYTPHOPTaHU3MEHHASI.

Okonornueckne ¢aktopsl. Kimaccuuranus sKomorndecknx (pakTopoB: aOHOTHUECKHE, OHOTHUECKUE U
aHTpONOreHHBIE. JlefiCTBHE HKOIOTNIEeCKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTnueckne (aKTOpHL: CBET, TeMIepaTypa, BiIaxHOCTh. Poromepuoamsm. IlpucmocobmeHus
OpPraHU3MOB K AEHCTBUIO aOMOTHYECKUX (pakTOpoB. bromorniaeckue puTMel.

Buotndeckue pakTopsl. Bumsr OnoTHYeCKIX B3aNMOACHCTBHIA: KOHKYPEHIINS, XUITHIYECTBO, CHMOHO3 1
ero Qopmer. IlapasuTm3m, Koomepamws, MyTyaln3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHHYECTBO).
AmeHcanm3M, HEeWTpaam3M. 3HaueHHEe OMOTHYECKMX B3aMMOACUCTBHHA MJIS CYIIECTBOBAHHS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTepPUCTHKH momymanud. OCHOBHBIE IIOKA3aTEeNH IOMYJSIIHMU: YHUCICHHOCTD,
IUIOTHOCTh, POKAAEMOCTh, CMEPTHOCTh, NPHUPOCT, MHTpanus. JIMHAMHKa YHCICHHOCTH TIONMyJSAIMH H €&
peryIanus.

JdeMoncTpauum:

Hoptpetsr: A. l'ymbompar, K. @. Pymse, O. ['ekkens.

Tabmuner u  cxemsl: Kapta «llpupomgmeie 30HBI 3emim», «Cpensl OOWTaHHS OPTaHU3MOBY,
«Dotonepuonusm», «llomymanum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IONMYJSIIMH  HH(Y30pHH-
Tyenskny, «lIumeBsre nemm».

JlabopaTopHble M IPpaKTHYecKHe padoThI:

Jlabopartopras pabdota Ne 3. «Mop¢onorndeckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT OOUTAHUSY.

JlabopartopHras pabota Ne 4. «BnusiHEe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[paktraeckas padora Ne 2. «[1oacu€T MIOTHOCTH MOIYISIUIA Pa3HBIX BUAOB PACTCHUI.

Tema 4. Coo01ecTBa M YKOJI0THYECKHE CHCTEMBI.

CooOmecTBo opraHm3mMoB — OnomeHo3. CTpyKTypel OWOLEHO3a: BHIOBas, IPOCTPAHCTBEHHAs,
Tpoduueckas (mumieBas). Bunsr-gomuHaHTHL. CBs31 B OHOIIEHO3E.

DKoJorn4ecKue cucTeMsl (3kocucteMsl). [lonarue 06 skocucreme u 6uoreorieHoze. PyHKIIMOHATBHBIE
KOMITOHEHTHI SKOCHCTEMBI: MPOXYLEHTHI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB U MOTOK SHEPTHH B
skocucreme. Tpopuueckue (MUILEBBIE) YPOBHU 3KOocuCTeMBbl. [Inmessie nienu u cetd. OCHOBHBIE TOKa3aTenn
9KOCHCTEMBI: Omomacca, NMPOAYKIHMS. DKOJOTMYECKHE IHPAaMUJIBI MPOIYKIUH, YHCIEHHOCTH, OHMOMAacChl.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTB, CAaMOpeTyJIsiuus, passute. Cykueccusi.

[TpupoaHble S5KOCHCTEMBI. DKOCHUCTEMBI 03Ep W PeK. DKOCHCTEMa XBOWHOTO WMJIM IIMPOKOJIMCTBEHHOTO
neca.

AHTpONOT€HHbIE IKOCHCTEMBI. ATpO3KOCHCTEMBI. YpOo3KocucTeMbl. bronoruueckoe u X039HCTBEHHOE
3HAUEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

Bropasznoobpasue kak paxTop ycToitunBoctn skocucreM. CoxpaHeHHe OMOJIOTHYECKOTO pa3sHOOOpas3us
Ha 3emJe.

VYuenue B. U. BepHajackoro o 6uocdepe. ['parniiel, coctas u CTpyKTypa 6rocdepsl. JKuBoe BEmecTBo 1
ero gynkunn. OcobeHHocTH Onocdephl Kak riI00aNIbHON 3KOCHCTEMBI. JIMHaMUYecKoe paBHOBECHE U 0OpaTHast
CBsI3b B OWOcdepe.

KpyroBopoTsl BemiecTB W OHOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (YIjiepoja, a3ora). 30HAJIbHOCTh
o6uocdepsl. OCHOBHBIC OHOMBI CYIIIH.

YenoBeuectBO B Onocdepe 3emun. AHTPONOTeHHBbIE W3MEHEHHss B Ouocdepe. [nobanbHbe
9KOJIOTUYECKHE IPOOIIEMBI.

CocymecTBOoBaHHE TpHpoAbl W denoBedecTBa. CoxpaHeHne OHOpa3HOOOpaswst Kak OCHOBA
ycroiunBocTH 6nochepsl. OCHOBA pallMOHAILHOTO YIPABIICHUS IPUPOIHBIMH PECYPCAMH U MX HCIIOJIb30BAHHE.
JoctmxeHns OMOJIOTHH U OXpaHa MPUPOJIBL.

JemMoHcTpanuu:

Hoptpetsr: A. Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnagckuii.

Tabmuupt n cxemsl: «IInmessle nenn», «BUOIIEHO3: COCTAaB M CTPYKTypa», «[IpupoaHbie cooOmecTBay,
«Llern nuranusa», «IKonoruueckas nupamuaa», «buocdepa u yenosek», «IKocHcTEMa MIMPOKOINCTBEHHOTO



necayn, «JKOCHCTeMa XBOMHOTO jeca», «buomeHo3 Bomoémay, «ArporieHo3», «[IpuMepHbie aHTPOTOTCHHBIE
BO3/EICTBUS Ha NPHUPONY», «BakHeHnIne MCTOUYHMKM 3arpsi3HEHHsS BO3AyXa M I'PYHTOBBIX BOoa», «[louBa —
Ba)KHEHIIas coctapisiromas Ouocheps», «PakTopsl nerpananuu 1mouBy, «[lapHukoBeil 3¢ derTy», «DaKkTophI
PaAnoOaKTHBHOTO 3arpsi3HeHHs Omocdeps», «OOmas crpykrypa Omocdepsr», «PacmpocTpaHeHune XU3HH B
o6uochepe», «O30HOBBIA 3KpaH Omocdeprr», «Kpyrosopor yrimepoma B Omochepe», «Kpyrosopor azora B
TIPUPOZIEY.

O6opynoBanue:  Mojaenmb-ammiuKanus  «TummaHble  OMOLCHO3BI», TrepOapuii  «PacTuTenbHBIC
coo0rmecTBay, Komekuu «brorenosy, «Bpeaurenu BaxXHEHIINX CeIbCKOX03IHCTBEHHBIX KyIbTyp», Trepbapun
U KOJUISKIIMM PACTCHUH W JKUBOTHBIX, NMPHHAIIEKAIINE K Pa3sHbIM 3KOJOTMYECKHM TpyNIlaM OJHOTO BHJA,
Kpacnas xumra Poccuiickoit ®eneparym, u300pakeHHS OXPaHAEMBIX BHAOB PACTCHHH W J>KHBOTHBIX.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHS IIPOTPAMMBI IIO0 BUOJIOTMM HA BA30BOM
YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBAIOTCS TPeOOBAaHHUSA K pe3ylbTaTaM OCBOCHHUS O00yJaroIIHMUCS
[POrpaMM CpeIHero oomero 0opa3oBaHus: JINYHOCTHEIM, METAPEAMETHBIM U PEIMETHBIM.

JINUHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pPE3yIbTaTOB OCBOCHMS Tpeamera «buonorus» BBIOEICHBI CIETyIOLINE
COCTABISIIOLIME: OCO3HAHWE OOYYAIOIIMMHUCS POCCHHCKON TpakAaHCKOH HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATENBHOCTH WM CAMOONPENCICHUIO, HAINYNEe MOTHBAIMM K OOYYCHMIO OHOIOTHH,
LENICHANIPABJICHHOE DPA3BUTHE BHYTPEHHHX YOCXKAEGHHH JHWIHOCTH HA OCHOBE KIIIOYEBBIX LEHHOCTEH M
UCTOPHUYECKUX TPAAWIHMHA pa3BUTHA OHOIOTHYECKOTO 3HAHHS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCs
PYKOBOJACTBOBATbCSI B CBOEH JESATENPHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKaMHM, IPUCYIIUMH CHCTEME
OMOTIOTNYECKOTo 00pa30BaHUS, HAJIMYHE 3KOJIOTMYECKOTO MPAaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh LEITH M
CTPOUTH )KU3HCHHBIC IIJIAHBI.

JImgHOCTHBIE pPE3yNbTAaThl OCBOCHHUS IpeaMeTa «buomorus» MOCTHraloTcst B €JUHCTBE y4eOHOH U
BOCITUTATEIIFHOW JIEATETIBHOCTH B COOTBETCTBHM C TPAAWIMOHHBIMH POCCHICKHMH COLHOKYJIbTYPHBIMH,
HCTOPHUYECKUMH U JTyXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH, NPHHSATHIMU B OOIIECTBE NpaBHIAMU M HOPMaMH
TOBEACHUS M CIIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHUS, CaMOBOCIHTAHHSI M CaMOpPa3BHUTHS, Pa3BHTHUS
BHYTPEHHEH MO3HINH JIMYHOCTH, NMATPHOTH3MA, YBAXXCHHUS K 3aKOHY M IIPABOIIOPSIKY, YCIOBEKY Tpylda U
CTapuIeMy MOKOJICHHIO, B3aNMHOTO YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEANIO M TPAAULHAM
MHOTOHaIMOHAIbHOI0 Hapoaa Poccuiickoil denepaunu, Opupoae U OKpyKarouleil cpeae.

JIMIHOCTHBIE pe3yabTaThl OCBOCHHS YIE€OHOTO MpeaMeTa «bHomorus JoKHBI OTpakaTh TOTOBHOCTD H
CHOCOOHOCTh  OOYYAIOMIMXCS PYKOBOACTBOBATHCS C(HOPMHPOBAHHONH BHYTpPEHHEH IO3MLMEH JIMYHOCTH,
CHCTEMOM  IIGHHOCTHBIX  OpHEHTAallWd, TIO3UTHUBHBIX BHYTPEHHHX  yOCKAEHHH, COOTBETCTBYIOIINX
TPaIUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OIBITAa U ONBITA ACATEIHHOCTH B
MIpoLIECcCe pea3aii OCHOBHBIX HANIPABICHHH BOCIIUTATEIbHON JICSITEIFHOCTH, B TOM YHCJIE B YacTH:

1) rpaIaHCKOro BOCHUTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK 00y4arolerocsi Kak akTHBHOTO M OTBETCTBEHHOTO WICHA
poccHiicKoro o01ecTsa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, yBaXKEHHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATENHHOCTH NPH CO3AAHUHM YYEOHBIX MPOEKTOB, PEUICHUH
Y4eOHBIX U ITO3HABATEJIbHBIX 337124, BBIIOJHEHUH OHOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OTIPEAETATh COOCTBEHHYIO MO3HIUIO MO OTHOIICHHUIO K SIBICHHUSIM COBPEMEHHOH KHM3HU U
0OBICHATSH €€,

YMEHHE YYUTHIBATh B CBOMX JICHCTBHAX HEOOXOIMMOCTh KOHCTPYKTMBHOTO B3aMMOJCHCTBHS JIHO/EH C
PasHbIMHU YOEXKICHUSIMH, KYJIBTYPHBIMHU LIEHHOCTSIMU M COLIATIBHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBHIMOJHEHHs y4eOHBIX, IMO3HABATEIBbHBIX U
HCCIIEe0BATEIbCKNX 33/1a4, YBRKUTEIHHOTO OTHONICHMS K MHEHHIO ONIIOHEHTOB MPH OOCY)KIAEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOMU EATENBHOCTY;

2) NATPHOTHYECKOr0 BOCIIUTAHNS

c(OpMUPOBAHHOCTE POCCHHCKON TPa’KAaHCKOH HWIEHTUYHOCTH, NMaTPHOTH3MA, YBAKEHHS K CBOEMY
Hapoay, Y4yBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a cBoil kpail, cBoro Ponuny, cCBOH SI3BIK U
KyJbTYypy, IPOLUIOE U HACTOALIEe MHOIOHAIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEAMIO U MaMSITHUKAM MPUPOABI, JOCTMXKEeHUsM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OIIEHMBATH BKJIAJl POCCUMCKNX YUEHBIX B CTAHOBJIEHUE M Pa3BUTHE OMOJIOTHH, TOHUMaHHUS
3HAYeHMs1 ONOJIOTUH B TIO3HAHWH 3aKOHOB IIPUPO/JIBI, B )KM3HHU YEJIOBEKa U COBPEMEHHOTO 00IIECTBa;



naerHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €r0
cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HAHME JYXOBHBIX LIEGHHOCTEH POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHNUS;

CcrocoOHOCTh OIICHWBATh CHUTYAIMIO W IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHPYSICh HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHHE YCTOHYHBOTO OyIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMTEISM, CO3JAHHUI0O CEMBH Ha OCHOBE OCO3HAHHOTO IIPHHSTHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHM € TpaJuLUsIMU Hapo1oB Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ICTETUKY OBITa, HAYYHOTO W TEXHHYECKOTO TBOPUECTBA,
CIOpTa, Tpy/a, OOIMIEeCTBEHHBIX OTHOIICHHUH;

[IOHUMAHHUE SYMOLIMOHAIILHOTO BO3AECHCTBUSI )KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHIO B pa3HBIX BHAAaX HCKYCCTBa, CTPEMIICHHE MPOSBIATH KadecTBa
TBOPYECKOH TNYHOCTH;

5) ¢usuyeckoro BocnuTraHus, (GOpMUPOBAHUSL KYJIbTYPbl 3I0POBbSI H JIMOLMOHAJBLHOIO
0J1aronoJIy4yus:

MMOHUMaHHEe W peaNn3alus 340pOBOro U O0e3omacHoro odpasa KU3HH (300POBOE MUTAHUE, COONIOCHHE
TUTUCHUYCCKUX TIPAaBWI W HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHATHH M OTIBIXA, PEryispHas (uzndeckas
aKTUBHOCTPH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3UYECKOMY U
MICUXUIECKOMY 3I0POBBIO;

[MOHWMaHWE [EHHOCTH TIPaBWJI WHAWBHAIYATBHOTO M KOJUIGKTUBHOTO OE30MACHOTO IIOBEICHHUS B
CUTYAIHSIX, YTPOXKAFOIINX 30POBEIO U JKU3HU JIFOACH;

OCO3HAHWE TOCIENCTBUA W HEMPHUATHS BPEOHBIX NPUBBIUCK (YHOTPEOJICHHS AalKOTOJsl, HAPKOTHKOB,
KypeHHs);

6) TPyAOBOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYIy, OCO3HaHHE IICHHOCTH MaCTePCTBA, TPYAOIO0HE;

TOTOBHOCTB K aKTUBHOU JICATEIHHOCTH TEXHOJIOTHIECKOH U CONMAIEHOW HAIIPaBICHHOCTH, CITIOCOOHOCTh
MHUIAPOBATh, TUIAHUPOBATH U CAMOCTOSTELHO BEITIOHATE TAKYIO ICATEIEHOCTH;

HHTEpeC K pa3ludHbIM cepam mpodeccHoHaTBPHON IeSTeIhbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BEIOOp Oymymeit mpodeccun U peaTn30BEIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHEI;

TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHMIO U caMOOOPa30BAHUIO HA IPOTSHKCHUH BCEH KU3HI,

7) 3K0JI0r14eCKOro BOCIUTAHMS

9KOJIOTHYECKH IIeJIeCOO0pa3HOE OTHOIICHHE K MPUPOAe KaK MCTOYHHKY JKM3HMA Ha 3emile, OCHOBE €6
CYIIECTBOBAHHUS;

MTOBBIIICHUE YPOBHS SKOJOTHUECKOW KYIBTYPHI: MPUOOpPETCHHE OMBITA IDIAHUPOBAHHS TMOCTYIIKOB H
OIICHKH WX BO3MOYKHBIX TIOCJIEJICTBHH IS OKPY>KAIOIICH CPeIbl;

OCO3HAHHE TII00ATFHOT0 XapaKTepa SKOJIIOTHUECKUX MPOOJIeM U Iy Tel UX pelIeHHS,

CrocoOHOCTh UCTIOIB30BaTh MPHOOpETaeMBble MPH H3YICHUH OMOJIOTHH 3HAHUSA U YMCHHS TIPH PEIICHUN
po0JIeM, CBS3aHHBIX C PAIlOHAIEHBIM MPUPOAONOIH30BaHNEM (COOIIOICHIE MPABIII MOBEJCHUS B TPHPO/IE,
HATPABJICHHBIX HA COXPAaHCHUE PABHOBECHS B SKOCHCTEMAaX, OXpPaHy BHIOB, IKOCHUCTEM, Onocdepsl);

AKTUBHOE HENpUsTUE JACWCTBUH, MNPUHOCAIIMX BpEA OKpYKalLeHd NpUpOIHON cpede, yMmMeHHE
MIPOTHO3UPOBATh  HEOJArONMPHUATHBIE JKOJIOTMYECKHE TMOCICIACTBHS  MPEIIPUHIMAEMBIX JCHCTBHH |
MpeI0TBpaLaTh UX;

HaJM4Yue Pa3BUTOIO JKOJOTMUYECKOTO MBILIICHHS, IKOJOTMYECKOH KYJIbTYPHI, OIBITa AESTebHOCTH
9KOJIOTMYECKON HAIPaBIEHHOCTH, YMEHUS! PYKOBOJCTBOBATHCS MMHU B NO3HABATENbHOM, KOMMYHUKATUBHON U
COLIMAJIbHOM  MpaKTHKEe, TOTOBHOCTH K YYaCTHUIO B TNPAKTHMYECKOH JESITENbHOCTH 3KOJOTMYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUS:



c(hOpMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIeCTBEHHONW MPAKTHKH, OCHOBAHHOTO Ha UAJIOTe KYyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTa B
MOJHMKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM WM UYHTATEIBCKOM KYJIbTYpHl KaK CPEICTBA B3aMMOACHCTBHUS MEXIY
JIFOIBMHU U TTIO3HAHUS MHPa;

MIOHMMaHKEe crennUKN OMOIOTHH KaK HayKH, OCO3HaHMA €€ poiu B (GOPMHPOBAHUH PAIOHATBEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEIIOCTHOTO MPECTaBICHNS 00 OKPYXKAIOIIEM MHUPE KaK O €AUHCTBE MIPUPOJIH,
YelIoBeKa W OOINeCTBa, B IO3HAHWM MPUPOTHBIX 3aKOHOMEPHOCTEH W pEHICHHH NpoOJIeM COXpaHEHHMS
MIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTD B 3HAUMMOCTH OMOJIOTHH AJIsI COBPEMEHHOI IMBIIIM3ANNHU: 00ECIIEICHUSI HOBOTO YPOBHSA
Pa3BUTHSI MEIULUHBI, CO3/IaHUE MEPCIIEKTHBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMBI
pa3BUTHs UEIOBEUECTBA, MOWCKA IMyTEH BBIXOJA W3 TIJIOOANBHBIX 3KOJIOTHYECKHX MHpoOsieM M olecredeHus
mepexoga K YCTOWYMBOMY pa3BUTHIO, pAIMOHAIBHOMY HCIOJNB30BAHMIO IPUPOJHBIX PECYPCOB U
(hOpPMUPOBAHUIO HOBBIX CTAHAAPTOB XKHU3HHU;

3aMHTEPECOBAaHHOCTh B IIOJIyYCHHWH OMOJIOTMUCCKHX 3HAHUM B HEJNAX IOBBIMICHUS OOIIEH KyJIBTYPHI,
€CTECTBEHHO-HAYYHOH TI'DPaMOTHOCTH, KaK COCTaBHOW 4acTH (YyHKIMOHAJIBHOW TPaMOTHOCTH OOydarommxcs,
(opMupyeMoi Ipy U3y4EeHNH ONOJIOTHH;

MIOHNMAaHWE CYIIHOCTH METOJIOB IO3HAHMSA, HCIOIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
UCTIONB30BaTh MOJNydYacMble 3HAHUS U1 aHaluu3a M OOBSICHEHWS SBJICHHH OKPYXKAIOIETO MHpa U
MIPOMUCXOAIINX B HEM N3MEHEHHH, yMEHHE JeNlaTh 000CHOBAHHBIC 3aKIIIOUCHHSI HA OCHOBE HAYYHBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C IIETbI0 OIyYeHNS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIFHO HCIIONb30BaTh OWOJOTMYECKHE 3HAaHMA Il peIeHus NpodieM B
pEabHBIX KU3HECHHBIX CUTYaLUsIX;

OCO3HAHHE LEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH IIPOEKTHYIO H
HCCIIE0BATEIbCKYIO AECATEIbHOCT HHANBUIYTBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa3OBaHMIO, K aKTHBHOMY
TIOJTYYSHHIO HOBBIX 3HAHMI 110 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS YU4EOHOTO MpenMera «bHooTHs» BKIIIOYAIOT: 3HAYMMBbIE IS
(GhOpMHUpPOBAaHUS MHPOBO33PEHHS OOYUYAIONIMXCS MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHBIC
TOHSTHSI, OTPAXKAIOIIHUE IIEIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB TIO3HAHMSA,
HCTIONIE3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBIEHHUE, MPOIECC, CUCTEMa, HAyYHBIA (aKT,
MIPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIeI0OBAaHUE, HAOMIOIeHNE, U3MEPEHHE, IKCIIEPUMEHT
U JAPYTHX), YHHBEpcalbHble y4eOHBbIC ICUCTBUS ([MO3HABATEIbHBIC, KOMMYHHKATHBHBIC, DPErYJISATHBHBIC),
obecrieunBaromue  (GHOpMHpPOBaHWE  (YHKIMOHAIBHOW TPaMOTHOCTM W COLMAIBHOW  KOMIICTCHIIUH
0o0ydJaromuxcsi,  CHOCOOHOCTh ~ OOYYalOIIMXCS ~ MCHOJIB30BaTh ~ OCBOGHHBIE — MEXKIAMCIMIUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIE YueOHbIE JSCTBHS B MO3HABATEIHHON U COLMAIBHOMN TPaKTHKE.

MeranpeaMeTHble PE3yabTaThl OCBOCHHUS MPOrPaMMBI CpeAHEero o0Imiero o0pa3oBaHUs JIOJKHBI
OTpakaTh:

OBj1ajjeHNe YHUBEPCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JJoruyecKue AeicTBUS:

CaMOCTOATENFHO (POPMYITHPOBATE M AKTyaJIHM3UPOBATH MPOOIEMy, pacCMaTPHBATh €€ BCECTOPOHHE,

WCTONIL30BaTh TP OCBOSHUM 3HAHHWN MPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAaIu3a, CHHTE3a, CpaBHEHUS,
knaccupukanuu, oO0OOIIEHUs), PaCKpPhIBATh CMBICT OHWOIIOTHYECKUX TOHSTHHA (BBIASIATh WX XapaKTepHBIS
MIPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHSIMU);

ONpeNIeNATh TN JeATENbHOCTH, 3ajJaBasi MapamMeTpbl M KPUTEPUU HX JOCTHIKEHHS, COOTHOCHUTH
Pe3yNbTATHI IEATEIBHOCTH C MTOCTABIIEHHBIMHY LIEJISIMH;

HCTIOJIb30BaTh OMOJOTHUECKHE TOHITHS ISl O0ObSICHEHUS (DAKTOB U SIBJICHUI KUBOU MPUPOJIBL;



CTPOMTH JIOTHYECKHE pacCy)KACHHS (MHAYKTHBHBIE, JSAyKTHUBHBIC, II0 aHAJIOTHWH), BBIABIATH
3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHAX, (OPMYIHPOBATH BBIBOIBI M 3aKITIOUCHHS;

NPUMEHATh CXeMHO-MOJICTIbHBIE CPEACTBA Ul NPEACTABICHUS CYLISCTBEHHBIX CBSI3€H M OTHOLICHHH B
U3y4aeMBIX OHOJIOTHYECKHX OOBEKTaX, a TaKkKe IPOTHBOPEYMH pPa3sHOrO poja, BBIBICHHBIX B Pa3iIMYHBIX
UH(OPMALMOHHBIX HCTOYHHKAX;

pa3padaTblBaTh IUIAaH peIIeHUs NpoOJIeMbl ¢ Y4ETOM aHalM3a HMEIOLIUXCS MAaTepHaNbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSATEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJILTATOB LIEJSM, OLICHHBATh PUCKH
HOCIIECTBUH IEITEIBHOCTH;

KOOPAWHUPOBATH M BEHINOJHATE PabOTy B YCIOBHAX PEaNTbHOTO, BUPTYaJIbHOTO M KOMOWHHPOBAHHOTO
B3aMOCHCTBHS,

pa3BUBATh KPEATHBHOE MBIIIICHHE IIPH PELICHHH KU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBUS:

BJIAJICTh HABBIKAMH y4eOHO-HCCIENOBATENHCKOW W NMPOEKTHOW NEATEIBHOCTH, HABBIKAMH Pa3peLICHUS]
npo0OieM, CIIOCOOHOCTBIO M TOTOBHOCTBEO K CaMOCTOSTENEHOMY MOMCKY METONOB DPEILCHUS IPaKTHYSCKUX
3aj1a4, IPUMEHEHHIO Pa3JIMYHBIX METOIOB IO3HAHHUS;

UCIIONB30BaTh PA3IMYHbIC BHIBI JNEATEIGHOCTH IO MOJYYCHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETaLlVH,
npeoOpa3oBaHUIO ¥ IPUMEHEHHUIO B YYCOHBIX CHTYalUsIX, B TOM YHCIIE IIPH CO3JaHUH YUeOHBIX H COLMATBEHBIX
MPOCKTOB;

(OpMHUPOBATh HAYYHBIIl THII MBILUICHHUS, BIAaJIeTh HAYYHOH TEPMHHOJIOTHEH, KIFOYEBBIMH MOHSITHSIMH H
METOJaMH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHbBIC 3alayd B 0Opa3oBaTeNbHOW NEATEIBHOCTH W IKH3HEHHBIX
CHUTYaIHsX;

BBIBIIAIT TNPUYMHHO-CICACTBEHHBIC CBS3M M aKTyalW3UpOBaTh 3ajady, BBIIBHTATh THUIOTE3y €&
peLIeHHMs], HaXOAUTb apryMEHTHI Ul JOKa3aTeNbCTBA CBOMX YTBEP)KACHHUIL, 3a/laBaTh MapaMeTphl ¥ KPHTCPHU
peLIeHHs;

AHAIM3HPOBATh IIOJNYYCHHBIE B XOJAE PCIICHHSA 33Jadyd pe3yJbTaThl, KPHTHYCCKH OLCHHBATbH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CHTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIICCTBIISITh ~ LCJICHANPABICHHBIH TMOMCK IIepeHoca CpPeICTB M CIOCO0OB — JEHCTBUSA B
npo(heCcCHOHANBHYIO CPENy;

YMETb IIEPEHOCUTh 3HaHHS B IO3HABATEIILHYIO M IPAKTUYECKYHO 00JIaCTH KU3HEICITSIbHOCTH;

YMETb HHTEIPHPOBATh 3HAHHS U3 Pa3HBIX MPEAMETHBIX o0JacTel;

BBIZIBUTATh HOBBIC HJEH, IIpeJiaraTh OPUTHHAJIbHBIC TIOAXO0bI U PELICHHS, CTABUThH NPOOJIEMBI H 3aa4H,
JIOITyCKAIOLIKE abTEPHATUBHBIC PEIICHHUSL.

3) pabora ¢ ungopmaumeii:

OpPHEHTHPOBATBCS B PAa3IMYHBIX HMCTOYHUKAX HHGPOpMALUH (TEKCTe y4eOHOro MOcoOHs, Hay4dHO-
TONYJISIPHOH JTUTEpaType, OWUONOTHMYECKHX CIOBApSIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
HHTepHeTe), aHAIM3UPOBaTh HHPOPMALMIO PA3IMYHBIX BUAOB M (POPM MPEACTABICHHS, KDUTHYESCKH OLICHUBATH
€€ JIOCTOBEPHOCTb M HEPOTHBOPEYHBOCTE;

(bOpMyIIMpOBaTh 3alpOCHl U NPUMEHATH Pa3IMYHbIE METOIbI IPH MOUCKE M OTOOpe OMONOrHYecKOn
nHpopmanny, HeoOX0IMMOI1 [UIS BBITTOJIHEHUS yUeOHBIX 33/1a4;

npuodpeTaTh OTIBIT UCIIOJIb30BAHMS MH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOIb30BaHMUS Pa3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBIOMpaTh ONTHUMaNbHYIO (opMmy mpencraBieHus Ouonoruueckoil HHMOpMaLUH
(cxembl, rpad MKy, TUarpaMMBbl, TaOIHIbI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpeJCTBa IpH pabore ¢ Ouonorndyeckoid HHGOpMAILUEH:
NIPUMEHATh XUMHUYECKHe, (pu3nyecKkMe M MaTeMaTHYecKMe 3HAaKM M CHMBOJBI, (opMyinbl, abOpeBHarypy,
HOMEHKJIATypPY, UCII0JIb30BATh U IIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJIAJHOCTH;

BJAJETh HABBIKAMHM pPACHO3HaBaHUS M 3aIIUTHl nHpopManny, WHOOPMALMOHHOW Oe3omacHoCTH
JIMYHOCTH.



OBjajjeHNe YHHBEPCAJTbHBIMH KOMMYHHUKATUBHBIMH JAefiCTBUSIMU:

1) o6menue:

OCYIIECTBIISATE KOMMYHHKAIIMH BO BCEX cepax )KHU3HH, aKTHBHO YIaCTBOBATH B IUAJIOTE WIIH TUCKYCCHUU
[0 CYIIECTBY OOCyKIaeMoil TeMBl (yMEHHE 3aJaBaTh BONPOCH], BBICKA3BIBATh CYXACHUS OTHOCHUTEIBHO
BEITIOJTHEHUSI TIpeAJIaraeMoi 3aJaui, YIUTHIBATh HHTEPECH W COTIACOBAHHOCTH IMO3UIHI JAPYIHX yYaCTHUKOB
ZIMaJioTa WIA AUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpPEACTBa OOIIEHHS, IIOHMMAaTh 3HAYCHHWE COIMAIBbHBIX 3HAKOB,
MIPEIOCHITIOK BOSHIKHOBEHISI KOH(QIIMKTHBIX CUTYAIlHA, YMETh CMATYATh KOH(IUKTH M BECTH IIEPETOBOPHL;

BJIANIETh PA3IMYHBIME CIIOCOOaMU OOIICHHUS W B3aWMOJICHCTBHUSA, IIOHUMATh HAMEPEHUS APYTHX JIFOJCH,
MIPOSIBIIATE YBaXXUTEIBHOE OTHONICHHE K COOCCETHWKY M B KOPPEKTHOH (opme (GopMyIHnpoBaTh CBOH
BO3PaKEHHS,

Pa3BEPHYTO U JIOTHYHO M3JIATaTh CBOIO TOUKY 3PCHHUS C HCIOIH30BAHNUEM S3BIKOBBIX CPEICTB.

2) COBMeCTHAs AeSITeIbHOCThD:

MMOHUMATh W HWCIOJH30BaTh IPEHMYIIECCTBA KOMAaHAHOM W WHAWBHIYAIbHOW pabOTHI MPH pemIeHUHN
OHoIIOTHIecKoi mpoOIeMbl, 00OCHOBEIBATE HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX (OPM B3aUMOJCHCTBHUSA
IIPH PELICHUN YIeOHOH 3a/1a9w;

BEIOMpPATh TEMATHKy M METOJIBI COBMECTHBIX ACHCTBUI C y4€TOM OOMIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT'0 YjieHa KOJUIEKTHBA,

MPUHUMATE IICTH COBMECTHOW NEATEIPHOCTH, OPTaHM30BBIBATh U KOOPIAMHHPOBATH ACHCTBHUS IO €
JOCTIDKEHHIO: COCTABIIATh IUIAH NEHCTBHM, pacmpenelsiTh PO C y4ETOM MHEHHH yJacTHHUKOB, 0OCYKIAaTh
pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KayeCTBO CBOECTO BKJIaJa M KAXKAOTO YYaCTHHKA KOMAaHIOHl B OOMIUI pe3yipTaT IIo
pa3pabOTaHHBEIM KPUTEPHSIM;

MpeUIaraTh HOBBIC NPOEKTHI, OLCHUBATH WICH C MO3WIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHICCKOM
3HAYMMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETHUECKOE IIOBENCHHEC B PA3IMYHBIX CHUTYalUsaX, NPOSBIATH
TBOPYECTBO U BOOOpakeHNE, OBITh HHUIIHATHBHBIM.

Osgiiaienne YHUBEPCAJBHBIMH PeryJIITHBHBIMH JICHCTBUAMU:

1) camoopranu3zanusi:

WCTIONB30BaTh OMONOTHYECKHE 3HAHWS U BBIABICHHSA TMPOOIIEM W WX PEIICHHS B JKU3HEHHBIX H
Y4IeOHBIX CUTYaIHAX;

BEIOMpPATh HAa OCHOBE OMOJOTHMYECKUX 3HAHWH IIEJIeBBIC U CMBICIOBBIC YCTAHOBKH B CBOWX ICHCTBHUSAX U
ITOCTYTIKAX 110 OTHOIICHHUIO K KUBOU TIPUPOJIC, CBOEMY 3A0POBBIO M 3I0POBBIO OKPYKAFOIIIHX;

CaMOCTOSATENIFHO OCYIICCTBIIATh IO3HABATENBHYIO NESITEIBHOCTD, BBIIBISATH NPOOIEMBI, CTaBUTh W
(hopMyIHpOBaTH COOCTBEHHBIE 3a/1a4X B 00pa30BATEIBHON NEATEIHPHOCTH U )KU3HCHHBIX CUTYaIHAX;

CaMOCTOSATENIFHO COCTABIATH IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CHTYaIUsM;

PaCIIUPATH paMKH YI€OHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JIeNlaTh OCO3HAHHEIHN BEIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh NTPHOOPETEHHBIHN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO WM TPOSBICHUIO MIUPOKOW 3PYIUIMUA B PA3HBIX OOJACTAX 3HAHHIA,
IIOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYAIWsSIM, BHOCHUTh KOPPEKTHUBBI B NESATEIHHOCTH, OIICHUBATH COOTBETCTBUE
PE3yIBTATOB LEISIM;

BIIAJICTh HABBIKAMH IIO3HABATEIBHON pe(UIeKCHH KaK OCO3HAHHS COBEPIIACMBIX JCWCTBUH H
MBICTIUTEBHBIX MPOIECCOB, MX PE3YJETATOB W OCHOBAHHM, WCIIONB30BaTh MPUEMBI Pe(ICKCHH U OICHKH
CUTYyAIINH, BEIOOpa BEPHOTO PEIICHHS,

YMETh OLICHUBATH PUCKU M CBOCBPEMECHHO MIPUHUMATD PEIICHUS 110 HX CHUKCHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI APYTHX IPU aHAJH3E PE3yIbTaTOB JACSITEIBHOCTH;



3) mpunsitue cedst M APYrux:

MIPUHUMATH ce0sl, TOHUMas CBOM HEAOCTATKH U JOCTOMHCTBA;

MIPUHAMATh MOTHBBI ¥ apTYMEHTHI IPYTUX NIPH aHAIN3€ PE3YIbTaTOB JESITEIbHOCTH;
MIPU3HABATh CBOE MPAaBO M MPABO APYTUX HA OMINOKH;

pa3BUBATh COCOOHOCTH MOHUMATH MUP C MO3UIMHN JIPYTOT0 YEJIOBEKA.

HPEJMETHBIE PE3YJIbTATBI

IIpeameTHble pe3yibrarthl ocBoeHus mporpamMmmbl COO mo Guonornu Ha 0a30BOM ypPOBHE BKJIFOYAIOT
cneuuduyeckue Is yueOHoro npenmera «buonorus» HaydHble 3HAHHS, YMEHUS M CrOcOOBbI JIEHCTBHI 1O
OCBOCHUIO, MHTEPIIPETALMU U MPe0Opa30BaHNIO 3HAHUH, BUJIBI JESITEILHOCTH IO MOJYYEHHIO HOBOTO 3HAHHUS U
NPUMEHEHNIO 3HAHMH B PAa3IM4YHBIX y4EOHBIX CHTYallMsIX, a Tak)Ke B pEaJbHBIX >KU3HCHHBIX CUTYyalusX,
CBSI3aHHBIX ¢ Ouonorued. B mporpamme npeaMeTHbIe pe3yJIbTaThl IPEACTABICHBI 110 To1aM 00y4YeHHsI.

[IpeamMeTHBIE pe3ysbTaThl OCBOCHUS yueOHOTO npeamMeTa «buosorus» ¢ 10 kracce TOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE W POJM OHOJIOTHHM B CHCTEME Hay4HOTO 3HaHHs €CTECTBEHHBIX
HayK, B ()OPMHUpPOBaHHH COBPEMEHHOIl €CTECTBEHHO-HAYYHOW KapTHHBI MUpPAa U HAyYHOTO MHPOBO33PEHHS, O
BKJIaJIe POCCUICKHX U 3apyO€kKHBIX y4EHBIX-OHOJIOTOB B pa3BUTHE OHONIOTHMH, (HYHKIMOHAJIBHOW TPaMOTHOCTH
YeJIoBeKa IS pelIeHus )KU3HEHHbIX 33134,

YMEHHE PACKpBIBaTh COAEp)KaHHE OMOJIOTHUECKUX TEPMUHOB M INOHSATHH: JKM3HB, KJIETKa, OPTaHU3M,
MeTabou3M (0OMEH BEIeCTB U IIpeBpalleHHe YHEPTUr), FTOMeocTa3 (CaMOperysius), ypoBHEBas OpraHu3aIys
HBBIX CUCTEM, CAaMOBOCIIPOU3BEICHHE (PEIPOTYKIINA), HACIEACTBEHHOCTh, H3MEHUUBOCTD, POCT U PAa3BHUTHE;

yMEHHE H3JaraTh OHOJIOTHYECKHE TeopuH (KJIETOYHas, XPOMOCOMHAs, MYyTal[lOHHAs, LEHTpalbHas
JIorMa MOJIEKyIsipHOW Omosorun), 3akousl (I'. Menznens, T. Moprana, H. 1. BaBunosa) u y4yenus (o ueHTpax
MHOroo0Opasusi U TPOUCXOXKICHUA KyIbTYpHBIX pacteHuil H. W. BaBuiopa), ompemensiTs TpaHMIBI HX
MIPUMEHNMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BJIaZIeTh METOJJaM1 Hay4YHOTO NO3HAHUS B OMOJIOTMHU: HAOJIIOAEHUE U OMMCAHUE JKUBBIX CHCTEM,
MPOLIECCOB M SIBJICHUIA, OpraHu3alis U MPOBEACHHE OMOJOIMYECKOTO IKCIIEPUMEHTA, BBIJBHIKCHUE T'MIIOTE3BI,
BBISIBJIGHHE 3aBHCHUMOCTH MEXJIy MCCIEIyeMbIMU BeJIMYHMHAMH, OOBSICHCHHE IIOJyUYEHHBIX pe3yJIbTaToB,
HCTIOIb30BaHHBIX HAaYYHBIX TOHATHH, TEOPHIl U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJBI HA OCHOBAHUH ITOJTyYCHHBIX
pe3yIbTATOB;

YMEHHUE BBIJIENATH CYIECTBEHHBIE IPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT, OJHOKIETOUHBIX
W MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IIPOILIECCOB: OOMEHa BELIECTB M IPEBPALICHHUS JHEPTUH B
KJIeTKe, (OTOCHHTEe3a, IUTACTHUECKOTO M DSHEPreTH4eckoro oOMeHa, XEeMOCHHTe3a, MHTO03a, MeHo3a,
OTIOJJOTBOPEHHMS, PAa3MHOKEHHSI, HHINBUAYATIFHOTO Pa3BUTHS OpraHU3Ma (OHTOTEHE3);

YMEHHUE NPUMEHATH IOydYeHHBIE 3HAHUA AJIS O0BACHEHHS OHMOJOTMYECKHX IPOLECCOB U SIBICHHUM, I
MIPUHATHS TIPAKTHYECKUX PELICHHH B IOBCEIHEBHOW XM3HM C IeNbI0 oOecredeHHs Oe30MacCHOCTH CBOETO
3JI0POBBSI M 3/I0POBBSI OKPYXAIONIUX JIFOAEH, COOMIOCHHS HOPM TPaMOTHOTO IOBEACHHUS B OKpYKaIOIIEeH
MIPUPOJHOI cpene, NMOHMMaHHE HEOOXOAWMOCTH HCIONB30BAaHUSA IOCTIDKEHHH COBPEMEHHOW OHONOTHH |
OMOTEXHOJIOTHI JJIsl PallMOHAILHOTO PUPOI0TI0IE30BaAHUS;

YMEHHE peliaTh 3JeMEHTapHbIe TeHEeTHUeCKHEe 3aJadyd Ha MOHO- M AWTHOpPHIHOE CKpellUBaHHE,
CIEIJICHHOE HACJIEZIOBaHHE, COCTAaBJIATH CXEMBl MOHOTHOPHIHOTO CKpEIIMBAaHUS I TpeICKa3aHus
HaCJIeIOBaHHS IIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOTHATH JIAOOpaTOpHBIE W TPaKTHYECKHe paboThl, coOIromaTh MpaBwWia MpH paboTe ¢
y4eOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPHUTHYECKH OIIEHMBATh M WHTEPIPETHPOBATH HH(POPMAINIO OHOJOTHYECKOTO COAEpKaHUS,
BKJTIOYAFOIIYIO IICEBJAOHAYIHBIEC 3HAHHS U3 PA3JINYHBIX ICTOYHUKOB (CPEACTBAa MacCOBON MH(OPMAIHH, HAYTHO -
MIOMYJISIPHBIE MAaTepHajbl), ITHYECKHE AacleKThl COBPEMEHHBIX WCCIEAOBAaHWH B OWOJOTHMH, MEIHIINHE,
OHOTEXHOJIOTHH;

YMEHHE CO37[aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHMs, 0000Ias OHOJOTHYECKYIO
nHGOPMANNIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOIB30BAThH MOHATHHHBIN ammapaTt OHOJIOTHH.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO penmeTa «buonorus» ¢ 11 knacce TOMKHBI OTPaKaTh:



c(OPMHUPOBAHHOCTh 3HAHUH O MECTEe M POJM OHOJOTHH B CHCTEME HAay4HOTO 3HAHHS ESCTECTBEHHBIX
HayK, B ()OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpPAa W Hay4YHOTO MHPOBO33PEHHS, O
BKJIaJIe POCCHHUCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE OMOJOTHH, PYHKIHOHAIEHOW TPAMOTHOCTH
YeroBeKa JJIsl PEIleHNUs KU3HEHHBIX 3a1a4;

YMEHHE PacKphIBaTh COACpKaHHE OMOJIOTHYSCKHX TEPMHHOB W IOHATHI: BHJ, IOIYJIALUs, TeHO(DOHN,
SBOIIOIMS, JABIXKYIIHE CHIBI ((haKTOPBI) SBOIIOIHH, IPHCIIOCOOICHHOCTH OPraHM3MOB, BHIO00pa3oBaHUE,
9KOJIOTHYECKHE (PaKTOPBI, IKOCUCTEMA, MIPOIYLIEHTHI, KOHCYMEHTHI, PEIYLIEHTHI, LETH MUTaHNs, SKOJIOTHYecKast
mupamMuia, OnoreoreHos, onocdepa;

YMEHHE M3JIaraTh OHOJOTHYecKHe TeOpUH (3BoNtonnoHHas Teopus Y. JlapBuHa, CHHTETHYECKask TEOPUS
9BOJIIOLINM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoxmeimreBoro cxoncrsa K. M. bapa, uepenoBaHUs TIJIaBHBIX
HanpaBieHud un myteit sBomrormu A. H. CeBepuoBa, yueHust o 6mocdepe B. U. Bepnanckoro), onpenemnsts
IPaHHULBI HX IPIMEHUMOCTH K JKHBBIM CHCTEMaM;

YMCHHE BIIaJeTh METOJAaMU HAyYHOTO ITO3HAHHUS B OHMOJIOTHH: HAONIOACHHE M ONMCAHHE JKUBBIX CHCTEM,
NPOLIECCOB M SABJICHUH, OpraHU3alMsA U NPOBEACHHE OHOJIOTHYSCKOro SKCIEPUMEHTa, BBIIBHIKCHHE THIIOTE3bI,
BBIBJIICHUE 3aBHCHUMOCTH MEXIY HCCICIYeMBbIMH BEIMYMHAME, OOBSCHCHHE IOJNYYCHHBIX pE3yJbTaToB,
UCIIOB30BAaHHBIX HAYYHBIX ITOHATHIL, TEOPUI M 3aKOHOB, YMEHHE IENATh BBIBOJIBI HA OCHOBAHHMHU MOJTYYCHHBIX
pE3yIbTaToB;

YMCHHE BBHIICIAThH CYIICCTBCHHBIC MPU3HAKH CTPOCHUsSI OMOJIOTMYECKUX OOBEKTOB: BHIOB, MOIYJISLHUIA,
NPOIYLCHTOB, KOHCYMEHTOB, pEIYLCHTOB, OHOTCOLICHO30B M JKOCHCTEM, OCOOCHHOCTH IIPOLIECCOB:
HACJICICTBCHHON M3MEHYHBOCTH, €CTECTBEHHOTO 0TOOpPa, BUI00OPA30BaHMUs, IPUCIIOCOOICHHOCTH OPraHH3MOB,
JeHCTBHUS PKOJIOTHYSCKUX (PAaKTOPOB HAa OPraHM3MBI, NIEPEHOCA BEIECTB M MOTOKA YHEPIHH B DKOCHCTEMAX,
AQHTPONIOTCHHBIX M3MECHCHUI B HKOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHOTCOXMMHYECKHX
IUKIOB B Onocdepe;

YMCHHE NMPUMEHATH MOJyYeHHBIC 3HAHUS Ui OOBSICHEHHs OMOJIOTHYECKHX HPOLIECCOB U SBICHMH, MIs
NPUHATHS MPAKTHYSCKHX DPEIICHUH B MOBCEIHEBHOW JKH3HH C IIENbI0 obecredeHHs Oe30MacHOCTH CBOETO
3J0pPOBBSl M 3J0POBbsSI OKPY)KAFOLIMX JIIOACH, COONIOACHHS HOPM TPaMOTHOTO IIOBEACHHS B OKpY)KAIOIICH
NPUPOAHOI cpelie, MOHMMaHUE HEOOXOMUMOCTH HCIIONB30BAHHS IOCTH)KCHUH COBPEMEHHOH OHOJIOTHH s
PaLHOHAIBHOTO TPUPOJOIIOIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble OHOJIOTMYECKHE 3a/ladl, COCTABIISITH CXEMBI NEPeHOCA BELIECTB H
9HEPTUH B SKOCHCTEMAX (LIETH ITUTAHHs);

YMCHHE BBINONHATH J1aOOpaTOpHbIE W MpakTHYeckue paboThl, coONonaTh NpaBWia Npu pabote ¢
Y4eOHBIM H JJa00OPaTOPHBIM 000PYIOBaHHEM;

YMEHHE KPHTHYECKH OLCHHBATh M WHTEPIPETHPOBATh MHOOPMALHUIO OHOJOTHYECKOrO COJCpIKaHWUS,
BKJTIOYAIOIIYIO [ICEBJIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBa MACCOBOW HH(POPMALIUH, HAYYHO-
NONYJISIPHBIE  MaTepHuaibl), pacCMaTpHBaTh TIJI00aNbHBIC JKOJIOTMYECKHE IPOOJIEMBI  COBPEMEHHOCTH,
(bOpMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

YMEHHE CO3JaBaTh COOCTBEHHBIC NHCHMCHHBIE M YCTHBIE COOOLICHHs, 0000mas OHOJOTHYECKYIO
HHOOPMALIMIO M3 HECKOJIBKUX HCTOYHHUKOB, TIPAMOTHO HCIIOJb30BaTh MNOHATHHHBIA ammapaT OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pasnenos u KosmmuecTBo yacos JJieKTpOHHbIE (U (ppoBHIE)
n/n TeM IpOorpaMMel Bcero KontpoabHbie padoTsl IpakTuyeckue padoTsI oGpasoBaTeibHbIE PECYPChI
1 buonorus xak Hayka 2 Bubamorexa LIOK
https://m.edsoo.ru/7f41c292
5 JKuBbIC CHCTEMBI M UX 5 bubaunoreka [JOK
OpraHu3aIHsI https://m.edsoo.ru/7f41¢c292
3 XUMHYECKHI COCTaB B 30 L ) Bbubmuorexa I[JOK
CTPOCHHUE KJICTKU https://m.edsoo.ru/7f41¢c292
4 KusHeneareabHOCTD KIETKH 10 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
PazmHoxeHue un
5 WHIUBUAYAIFHOE pa3BUTHE 8 1 bubamorexa LIOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTD U N 1 1 bubnmnoreka [JOK
HU3MEHYMBOCTH OPTAHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi OpraHu3MoB. 3 Bubmmorexa [IOK
OCHOBBI GHOTEXHOJIOT I https://m.edso0.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 68 2 4
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11 KIIACC

HaumenoBanue KoanyecTrBo yacoB
Ne DJieKTpOoHHbIe (HU(ppoBLIE)
n/n PASNEIIOB M TEM B K 6 I 6 o0pa3oBaTebHbIE PecypChl
npOrpaMMBI cero OHTPOJIbHBIE PAOOTHI paKkTHYecKHe padoThl p pecyp
1 DBOJIIOIIMOHHAS Bbubnnorexa [JOK
OuoIoT s 17 1 https://m.edsoo.ru/7f41cc74
A BuGuorera LIOK
p 20 1 https://m.edsoo.ru/7f41cc74
3emie
3 OpranusMel 1 bubanoreka [JOK
OKpYXKaIolIasi cpeia 15 1 https://m.edsoo.ru/7f41cc74
4 550060m6022i He bubamoreka [TOK
'Y 51
: 13 https://m.edsoo.ru/7f41cc74
CUCTCMBI
5 PesepBHoe Bpems bubmmorexa [IOK
P P 3 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 TIPOTPAMME 68 3



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB
Ne Hdara DJIeKTPOHHBIE NU(POBLIE
Tema ypoka Konrpoabnsbie I[IpakTuyeckue
n/n Bcero H3y4eHUst oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
bubamorexa [JOK
1 Buonorus B cuctemMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
2 CoBpeMeHHas1 ECTECTBEHHO-Hay4YHas KapTHHA MHpA. 1 bubimorexa [IOK
https://m.edso00.ru/863e6122
3 MeTozbl TO3HAHUS )KUBOM PUPOIBI BrGmorexa LIOK
A PHPOABL 1 https://m.edso00.ru/863e6122
4 OOBeKT U3y4CHUS ONOTIOTHH Bubmmorexa [IOK
1 https://m.edso0.ru/863e6122
5 M 6 bubnnorexa [IOK
€TO0J1bl HAYYHOT'O TIO3HAaHUsI B OMOJIOrUn 1 hitps://m.eds00.ru/863e6122
O i biorera L1OK
P HOB TP 13y 1 1 https://m.edso0.ru/863e6564
00BEKTOB»
7 BrONOrHHeCKHe CHOTE bubarorexa [JOK
HMOJIOTHYCCKHE CUCTEMbI
" 1 https://m.edso0.ru/863e6564
8 buonoruueckue nmpoueccel U UX U3y4eHHe bubmmorexa LIOK
pott i 1 https://m.eds00.ru/863e6564
9 XUMUYECKHUI COCTaB KJIETKH Brbmmorexa [IOK
) 1 https://m.edsoo.ru/863e674e
10 H Bubmorexa [IOK
€OpraHMYECKHE W OpPTaHUYECKHE BEUIeCTBa 1 https://m.edso0.ru/863e674e
1 B bubnuoreka [IOK
A8 1 MUHCEPAIBHEIE COTH 1 https://m.edsoo.ru/863e674e
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Bbubnnorexa [JOK

12 Postb BOJIBI B KJIETKAX U OpPraHU3Me https://m.eds00.ru/863e674e
bubaunorexa [JOK
13 benka. https://m.eds00.ru/863e6b72
bubaunorexa [JOK
14 Cocras Gemkon https://m.eds00.ru/863e6b72
15 c e Bbubnnorexa [JOK
TPOCHHE DEIIKOB https://m.eds00.ru/863e6b72
16 depMeHTE — OHMOJOTMYECKHE KaTaIU3aTOPbI Bubamorexa LIOK
p PBI- https://m.eds00.ru/863e6b72
- K o bubamorexa [TOK
aTaJUTHYECKask aKTUBHOCTh (DepPMEHTOB https://m.eds00.ru/863e6072
o Jlaboparopras ) pabora  Ne (bl «I/I3yqelzne Bubmiorexa [[OK
KaTAIUTHYECKOM  aKTUBHOCTHU epMeHTOB  (Ha https://m.eds00.ru/863e6072
MPUMEPE aMIJIa3bl UITH KAaTalla3bl)»
19 N bubnuorexa [IOK
AP https://m.edso0.ru/863e6870
20 VriaeBobl, HX CTPOEHNE Bubmiorexa IOK
ABL, p : https://m.eds00.ru/863e6870
bubarorexa [JOK
21 PyHKUHH yTICBON0B https://m.eds00.ru/863e6870
o [r— bubnuorexa [IOK
A https://m.eds00.ru/863e6870
Bubmorexa [IOK
2 H :JJHK
3 YKJICHHOBBIC KHCIOTEL:]] https://m.eds00.ru/863e6870
‘ Bbubaunorexa [JOK
24 Hyxneunossie kucnotsi: PHK https://m.eds00.ru/863e6870
Bbubnuoreka [IOK
25 ATOD
H AIPYTHE HYKIICOTHIIB! https://m.edso0.ru/863e6d5¢c
b K
26 Kontponsnas pabora 3a 1 mosryroaue nbmorexa [1O

https://m.edsoo.ru/863e6d5c
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97 Amnanmus KOHTPOJILHOH paboTsI. Pemenne Bubmmorexa IIOK
LATOJOTUYECKHX 33124 https://m.edsoo.ru/863e6d5c

28 Pemenune 0JIOTHYEC 3a/1a BrGmorexa LIOK
HICHHE WHTOJOTHHACCIIX saat https://m.edso0.ru/863e6d5¢c

29 K . - of Bbubnnorexa [IOK
JICTOYHBIH YPOBEHB: 00IIast XapaKTePUCTHKA. https://m.eds00.ru/863e6d5¢

30 I/I - Bbubnnorexa [JOK
CTOPHSI U3YUCHUSI KIICTKH. https://m.edso0.ru/863e6e88

31 MeToap! H3y4eHns KIETKH bubmotexa OK
A Y https://m.edso0.ru/863e6e88

bubamorexa [TOK
32 Kaerounas reopus https://m.edso0.ru/863e6e88

33 Kotetia Kak x bubarorexa [JOK
JIETKA KaK LIEJIOCTHAS KUBasl CUCTEMA https://m.eds00.ru/863e6e88

bubnnorexa [IOK
34 CtpoeHue 3YKapuOTHIECKOU KIIETKH. https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

Ha6opKaTopHaﬂ pva6Z<Ta No 2 «I/Isy;eﬂne ;TioeHHiI BuGmiorexa LIOK
35 KIJIETO KpaCTeHI/II/I, WBOTHEIX, I‘pI/II< OB U OaKTepui https://m.eds00.ru/863e6ff0
0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u https://m.eds00.ru/863e716¢

HX ONKMCAHHEY

36 OOMeH BeIECTB HIIM META00IU3M bubmmorexa [IOK
H https://m.edso0.ru/863e766¢

Bbubaunorexa [JOK

7 0} .

3 OTOCHHTES https://m.edso0.ru/863e7c98

38 XemocuHTE3 Brbmmorexa [IOK
https://m.edso0.ru/863e7c98

39 DHepreTuyeckuii 0OMeH bubmmorexa [IOK
P https://m.edso0.ru/863e7aae

40 JKHn3HEeHHBIN UK KJIETKH. bubmmorexa [IOK

https://m.edsoo.ru/863e7dc4
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Bbubnnorexa [JOK

41 Aenetie KIeTkIL. https://m.edsoo.ru/863e7dc4
bubaunorexa [JOK
42 Mirros. https://m.edsoo.ru/863e7dc4
. .HafOI;aTOpléaﬂ paSOTaONf_; 3 <<;*I&6JIM:I€HI:C M:T(())sa B Butmorexa LOK
[ICTKAX  KOHTMKA KOpellka JIyka Ha IOTOBRIX 1 https://m.edso0.ru/863e7dc4
MHUKpOIpenapaTax»
bubamorexa [JOK
a4 brocutes Genia. https://m.edsoo.ru/863e796e
45 Peakmust MaTpUIHOTO CHHTE3a bubamorexa LIOK
HHA MATP https://m.eds00.ru/863e796e
46 5 T bubamorexa [JOK
TaIbl MATPAYHOTO CHHTE3a. T PaHCKPHITITUSL https://m.eds00.ru/863e796¢
bubamorexa [TOK
47 Tpancnsnus — OHOCHHTE3 Oelka https://m.edso0.ru/863e796e
48 Hexnerounsie poOpMBI )KU3HU — BHPYCHI bubamoreia LIOK
P Py https://m.eds00.ru/863e7540
bubnnorexa [IOK
49 @DopMBI pa3MHOKEHHUS OPTAaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnuorexa [IOK
50 Meii
cHos https://m.edsoo.ru/863e7f4a
51 OOpa3oBaHHEe W pa3BUTHE IMOJOBBIX  KIETOK. Bubmorexa [IOK
Ormto10TBOpEHUE. https://m.edso0.ru/863e81b6
59 JlabopaTtopnas pabora Ne 4 «M3yueHue CTpOeHUs Bu6mmorexa IIOK
TMOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOTIPEIAPATAX) 0.5 https://m.edso00.ru/863e81b6
53 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
AHBHAY P P https://m.edso00.ru/863e8436
54 I'enetka — Hayka O HaCJIEACTBEHHOCTH H bubnnorexa [JOK
U3MEHYHUBOCTHU https://m.eds00.ru/863e86f2
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Bbubnnorexa [JOK

55 3aKOHOMEPHOCTH HACJICIOBAHHS TIPU3HAKOB. https://m.edsoo.ru/863e8878
bubaunorexa [JOK
56 M (&)
OHOTHOPHAROS CKPEIHBAHHC https://m.eds00.ru/863e8878
bubaunorexa [JOK
57 Jlarubpuzsoe CKpenmBanHKe. https://m.edsoo0.ru/863e89a4
58 3aK0H HE3aBHCHUMOI0 HaCJIe0Ba 3HAKO bubmorexa LIOK
H H BUCHUMOT'O H BaHUA IIPU3H B
Tea p https://m.edsoo.ru/863e89a4
CuemieHHoe HaclleJOBaHUE MPU3HAKOB.
JIab 5 N 5 "
59 ::13 Oﬂiiz(;zl;aﬂMOHzngTi HOro M I/IF:I6 ZI{;}(I)I;I: bubmotexa OK
pesy pH A pH 0.5 https://m.edso0.ru/863e8c60
CKpelIuBaHus y  JApo30uibl  Ha  TOTOBBIX
MUKpOIIpenaparax
bubamorexa [TOK
K 1
60 OHTpOJIbHAs paboTa 3a kypc 10 kimacca https://m.eds00.ru/863e8¢60
61 I'enernka moja bubmmorexa [IOK
' https://m.edsoo.ru/863e89a4
62 Hacnenosanue 3HAKOB, CLEILIE C MOJIO bubmorexa LIOK
BAHHUC IIPU3HAKOB TIJICHHBIX C IT M
e P » CHet . https://m.edsoo.ru/863e8efe
WsmenuuBocTh. HenacneacTBeHHAss U3MEHYUBOCTD.
Jlabopatoprass ~ padora Ne 6.  U3ydeHue Bubmorexa [IOK
63 N 0.5 .
MOJM(DUKAIIMOHHON HM3MEHYUBOCTH, IOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psijia ¥ BAPHALHOHHOM KPUBOID)
o | e e o
P C yratui y p 0.5 https://m.eds00.ru/863e8d78
TOTOBBIX MHKPOIIPENapaTax»
65 I'eneTnka yenoBexa bubmmorexa [IOK
https://m.edso0.ru/863e89a4
66 CenekIus KaK HayKa U MpoIrecc bubmmorexa 10K
: Y pott https://m.eds00.ru/863e9214
67 MeTonsl M JOCTH)KCHHS CENIEKIMH PACTeHHH H Bbubnnorexa [IOK
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KNBOTHBIX

https://m.edso00.ru/863e9214

bubaunorexa [JOK

68 BuotexHomorns Kak oTpacib MPON3BOICTBA 1 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 2 6
11 KJIACC
N KoaunuyecTBo 4yacos DJleKTPOHHBbIE HU(PPOBLIE
0 /;[ Tema ypoka Beero KoHTpoJbHbIe IMpakruueckne | Jlara usyyenus o0pa3oBaTejibHbIE
padoThbI padoTbI pecypchl
1 BBoanbrit I/IHCTpYKTa?( no TBb. 1 bu6mmoreka [IOK
DBOJIIOLMS U METOJIbI €€ U3Y4YEHHUS https://m.edsoo.ru/863ea20e
5 Hcropus pa3sBUTHS IPEACTaBICHUN 1 bubnuorexa [JOK
00 3BOJTIONNU https://m.eds00.ru/863e9570
3 | Pa3BuTHE 3BOTIOIMOHHBIX UICH
4 | DBomonnonHas Teopus Y. JlapBuna
5 JlokazaTenbCcTBa DBOJIONUM SKUBOU L
TIPUPOIBI
6 JBrKymine Cuiibl 3BOJIOLUH, HX 1
BIIMSIHUE HAa TeHO(DOHT TOMYJISIIUH
7 [lonynsuronnsie BoyiHBL. BxoaHoe 1
TeCTUPOBaHHE
8 EcrecTBennbiit oTOOp Kak dakTtop L
SBOJIOINH
9 MHKPOSBOTIOLIS 1 bu6mmorexa [IOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

10 [Monynsmuss  kak  3JIeMEHTapHas bubmuoreka [IOK
€IUHHULIA BUJA U DBOJIIOLUU. https://m.eds00.ru/863e99c6
JlabopaTtopnas  pabora Ne 1

11 | «CpaBHeHue BHJIOB 10
MOP(OTIOTHUECKOMY KPUTEPUIO»

12 JBwkymmue cwibl (37eMEHTapHbBIC bubmuorexa [JOK
(haKTOpBI) IBOTIOIIUN https://m.edso0.ru/863e9da4

. bubmuoreka [JOK

13 | EcrecTBeHHBIN OTOOP M €T0 (HOPMBI httos://m.edsoo.ru/863e9edo
Pesynbratet IBOJIIOLINHU:

14 | npucnocoGIeHHOCTh OPraHU3MOB U bubmmorexa LIOK

https://m.edsoo.ru/863e9fde
BUJI000pa3oBaHueE.
JlaGopatopHass  pabora Ne 2

15 «Omnucanne  MPHUCTOCOOICHHOCTH
opranu3Ma U €€ OTHOCUTEIBHOTO
XapakTepa

16 Hamnpasnenus u IIyTH bubnnorexka [JOK
MAaKpO3BOJIFOLIUU https://m.edsoo.ru/863e9cle

17 | HeoGpatumMoCTh 3BOJIOIIMH

18 | Ucropwust xu3HM Ha 3emite

19 | MeToapl U3y4eHHUS KU3HU Ha 3emiie

20 ['UIIOTEe3bI TPOMCXOXKICHUS KH3HU
Ha 3emiie

21 I'umoTe3bl TPOUCXOXKICHUS KUZHU
Ha 3emiie

22 | Pa3BuTHe KM3HM Ha 3emiie 10 3pam



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

U TIepuoJiaM

Pa3Butune xu3HU Ha 3emMiie 1o pam

bu6mmoreka [IOK

23 Y [IepruoJamM https://m.edsoo.ru/863ea5a6
24 OcHOBHBIE 3TaIlbl IBOJIIOLIUH
PAaCTUTEIBLHOIO MHpA.
o5 KonrTposbnass paGora 3a 1
noJjyroaue
26 OCHOBHBIE JTaITbl SBOJIIOIAN bubmuorexa [JOK
JKUBOTHOT'O MHUpa. https://m.edsoo.ru/863eat6he
[Ipaktnueckas  pabora Ne 1
97 «HSY‘ICH}/IC HCKOIAEeMBIX OCTaTKOB
pacTeHuit u AKHUBOTHBIX B
KOJUTEKIIHSIX »
28 CoBpemeHHas cucremMa bubnnoreka [JOK
OpraHu4eCcKoOro Mupa https://m.edso0.ru/863ea8hc
29 OBoronus YyesioBeKa
(aTpOTIOTEHE3)
30 OBoronus YyesioBeKa
(aTpOTIOTEHE3)
31 JBrxymue CHJIBI (paxtopsr) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edso00.ru/863ea48e
39 JBrkymue CUJIBI (paxtopsr) bubnnorexka [HOK
aHTpOIIOTEHE3a https://m.edsoo.ru/863eac2c
33 OcCHOBHBIE ~ CTaJAUU  DBOJIOLUHU
yesioBeKa
34 | OcHOBHBIE cTaauu SBOJIFOLIAHN bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

YyeaoBeKa https://m.edsoo.ru/863ead44
35 | YenoBeueckue pachl
bubmuorexa [JOK
36| Henoseueckue pack: https://m.edsogru/863eaea2
37 | IlpupoaHbie amanTaluy 4YeI0BeKa
O6o006menne 1o TeMe
38 | «Bo3HUKHOBEHHWE W  pa3BUTHE
JKU3HU Ha 3emiie»
39 | Dkosorus Kak HayKa
40 Cpenpl OOUTaHHSI U DKOJIOTUYECKUE bubnnoreka [JOK
(axTopsI https://m.edsoo.ru/863eafec
41 Okonorudeckre (aKTOpbl U UX
BIIMSTHUE HA OPTaHU3MBI.
bubnuoteka [JOK
42 | AbuomiieckHe GakTope. https://m.edsogru/863eb10e
JlaGopatopnass pabora Ne 3.
43 «Mopdororudueckrne 0COOEHHOCTH
pacTeHHid W3 pa3HbIX  MeECT
0oOUTaHUSY.
JlabopaTopnas  paGora Ne 4.
44 | «BousHMe cBeTa HA pPOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuorexa [JOK
45 | briorurieckue gaxTope! https://m.edsogru/863eb348
46 DKOJOTUYECKHE  XapaKTePUCTUKHU

MOITYJIAINH.



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

[Ipaktnuyeckass  pabora Ne 2

47 | «llomcy€r mNIOTHOCTU TMOMYJISIIIUI
Pa3HBIX BUJOB PACTECHUID)
48 Coo0miecTBa OpraHu3MOB — 1 bubnnoreka [HOK
OuoLEHO3 https://m.edsoo.ru/863eb46a
49 DKOJIOTUYECKHUE CHCTEMBI 1 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
50 OcHoBHbIE [IOKa3aTelIx 1 bubnnorexa [HJOK
9KOCUCTEMBI. https://m.edsoo.ru/863eb5fa
51 | Oxonoruyeckue NUpaMuIbL. 1
52 | CBoiicTBa 3KOCUCTEM. 1
53 | Cykueccus 1
54 | IIpupoaHbIE SKOCUCTEMBI 1
55 | AHTPOIIOTre€HHbIE SKOCHCTEMBI 1
56 buocdepnbiii  ypoBeHb:  oOmias L
XapaKTEPUCTHKA.
57 Buocdepa — rino0anbHas 1 bubnuoreka [IOK
JKOcUCTeEMa 3eMiln https://m.edsoo.ru/863ebb5e
58 | KpyroBopor BemecTB B Ouochepe 1
59 Koutpoasnas padora 3a kype 11
KJjiacca
60 | OBomtorus Ouochepsl 1
62 BiisiHue demoBeka Ha 3BOJIOLUIO 1
6uochepsl
63 | BiusHue yemoBeka Ha JBOJIOIHIO 1



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

o6uocdepsr

64 3aKOHOMEPHOCTH  CYIIIECTBOBAHUS 1 bubnunoreka [HOK
ouochepsl https://m.eds00.ru/863ebd16
65 | YenoseuecTBO B Onochepe 3emin 1
66 CocymiecTBoBaHuE  MPUPOJBI U L bubnmoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
67 CocyuiecTBOBaHHE  MPUPOABI U 1
YeJI0BEeUeCTBa
68 O6o61enne Temsl «Coo0IiecTBa U 1
9KOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




