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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OINpeJeNeHHs] MOAX0A0B K (POPMHUPOBAHUIO COJAEpkKAHUS Y4eOHOro mpeaMera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1E€Jei, coAepKaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
LEeNsAX W MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6miero oOpasoBaHus B Poccuiickoit ®epeparuu, a Takke
MOJIOXKEHHUsI 0 cnenuduke Onoaorun, €€ 3HaUeHUH B TMIO3HAHUU KUBOU MPUPOJIBI
u olecrneueHnr CYHIEeCTBOBaHUsI uyenoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TOJIOKEHUSM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T MpeACTaBICHHE O IendX, 00 oOuen
cTpaTeruu OOY4Y€HHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpenmera «buornorus», ompenpenser o0s3aTellbHOE MNPEIMETHOE
collepKaHHe, €ro CTPYKTypY, pachpeieiieHne Mo pas3ieaM M TeMaMm,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuana c
y4éTOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOIINXCS.

B mporpamme 1o OuonoruM TakKe YUYWUTHIBAIOTCA TpeOOBaHUS K
TJIAHUPYEMBIM JIUYHOCTHBIM, METANpPEJAMETHBIM U TPEAMETHBIM pe3yJibTaTam
oOydeHus B (GOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00YyYaroNIMXCsl 1O OCBOCHUIO COIEpP>KaHUA
OMOJIOTNYecKOro 00pa3oBaHMUsl.

B mporpamme mo Owomorumm (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peann30BaH MPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHH, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HANPaBICHHOCTh HAa pa3BUTUE 3HAHHM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX  OpPUEHTAllMd  JUYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
NpEeCTaBIeHUH O 3J0pOBOM oOOpa3e JKU3HU W OepekHbIM OTHOIICHHEM K
OKpyXKaromen npupogHor cpene. Iloatomy Hapsaxy ¢ U3yYEHUEM
00IIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
Pa3HOTO paHra MW CYIIHOCTH OCHOBHBIX NPOTEKAIOMIMX B HUX IPOIIECCOB B
nporpaMMe Mo OHOJIOTMH YJEJICHO BHMMAaHHUE HCIOJb30BAHHUIO MOJYYEHHBIX
3HAHWM B MIOBCETHEBHOW KU3HHU JIJIS1 PEIICHUS MPUKIATHBIX 3a]1a4, B TOM YHUCIIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00J€BaHUN  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIeCO00Pa3HOTO TOBEJECHUS B OKpYXAIOled NPUPOJHON Cpele, aHalu3a
BIIUSHUS XO35MCTBEHHOM AEATEIbHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCUCTEM.  YCHIEHHE BHUMAaHUS K  IPUKIAJTHOU
HalpaBJICHHOCTH  y4yeOHoro  mpeamera  «buomorus»  MpoaUKTOBAHO
HEOOXOIMMOCTHIO O0ECTICUEHUST YCIIOBUN NIJIsi PEIICHUS OJTHON U3 aKTyallbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas Mpearnoaraet
dbopMupoBaHUE Yy 00YJAIOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE CpemHero o0Iero oOpa3oBaHUs 3aHMUMAET BAKHOE
mecro. OHa obecrieunBaeT HOPMUPOBAHHUE Y OOYYAIOIMIMXCS PEJCTABICHUI O
HayYHOI KapTHHE MUpA, PaCIIUPseT 1 0000IIaeT 3HAHIs O XKUBOW IpHUpose, ed
OTIMYMUTCIBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3ALUU W JBOJIOLUH, CO3IAET
YCJIOBUSL  JUJIsl: TO3HAHUS 3aKOHOB JKMBOM  MHpuponbl, (hopMupoBaHus



(YyHKIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe30macHoro obpasza
KU3HHU, DKOJIOTMYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonpimoe  3HaueHue  OMOJOTHS  MMEET  TaKXkKe s PElICHHs
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/Jady CpeAHEro oolumero oodpa3oBaHMs,
coruanu3anuu odydarouuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TSt dhopmupoBaHus WHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYpPhI, CIOCOOCTBYET
WHTErpauu OMOJOTUYECKUX 3HAHUHN C MPEICTABICHUSMU U3 JIPYTUX YUEOHBIX
MpeaMETOB, B YaCTHOCTH, (u3NKU, XuMuu U reorpadun. Ha3BaHHbIe
MOJIOKEHUSI O TpeJHa3HaueHuu yuyeOHoro npeamera «buonorus» cocraBuiu
OCHOBY JUIsl OMNpEJENCHHs] MOJAXOJ0B K OTOOpY U CTPYKTYpUPOBAHHUIO €ro
coJiep KaHusl, IPEICTAaBJICHHOTO B MPOrpaMMe M0 OUOJIOTHH.

OTt60p coaepkanus yueOHoro npeameta «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MUIMHA KYJIbTYpPOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOydaronuecs: JOJMKHBI OCBOUTH 3HAHUS U YMEHHS, 3HAUYUMBIC IS
dopMupoBaHusi oOLIEH KYyJIbTYphl, ONPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJioBeKa B OKPYXKaloIlel MPUpOAHON cpefie, BOCTpeOOBaHHbIE B TTOBCETHEBHOM
KU3HHU M MPAKTUIECKON JesaTenbHocTh. Oco00oe MeCcTo B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  JJEMEHThl  COJEpXaHUS, KOTOpbIe CIy)KaT OCHOBOW ISt
dbopMUpOBaHUS TPEACTABICHUA O COBPEMEHHOW €CTeCTBEHHO-HAay4YHOMU
KapTUHE MHpa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aIuu OMOJIOTHYECKOro 00pa30BaHMs.

CTpyKkTypupOBaHHUE COJEepKaHUs yueOHOTO Marepuasia B MpOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYECHHS 3HAHUM 00
OTIUYUTENIBHBIX 0OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBONIOIMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BbIJIEIEHBI CIEAYIONINE colepKaTelbHble TUHUN: «buonorus kak
Hayka. MeTojipl HaydyHOTO MOo3HaHus», «KieTka kak OMOIoruvecKas CUCTeEMa,
«OpranusMm Kkak Owuonoruyeckas cucrema», «CuctemMa u MHOrooOpasue
OpraHUYeCcKOr0 MHpPa», «IBOJIONUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
PUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3ydenus yyebHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE —
OBJIaJICHWE OOYYaIOIMMHUCA 3HAHUSMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne yMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS NJIsi TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOU MPUPOJIBI M PEUICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctwkenue 1ienu u3ydeHus: ydeOHoro mpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CTIEUMBACTCS PELICHUEM CIeAYIOIMIMX 3a7a4:

OCBOCHHE 00YYAIONIUMUCA CUCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaxX, CIyXKallux
OCHOBOMH 7151 (pOPMUPOBAHUS MPECTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX Hay4yHOTO TO3HAaHUS, CTPOEHHUHM, MHOroo0Opazuu u
OCOOCHHOCTSAX JKHMBBIX CHUCTEM pa3HOTO YpPOBHS OpraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATEIBHBIX, HHTCIUICKTYIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOIECCE aHAIW3a JAHHBIX O MyTAX Pa3BUTHUS B
OMONOTUY HAYYHBIX B3IJISIIOB, MJIEH W MOAXOJO0B K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTAaHOBJIEHHE Yy oOOydyarmuxcs o0OImell KyabTypbl, (GYHKIIMOHAIBLHOU
rPAMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATh M  OLECHUBATH  SIBJICHUS



OKPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMM 3HAHUU U OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTUH;

dopMupoBaHue y oOydYaroUMXcsi YMEHUHW WJUIFOCTPUPOBATH 3HAYEHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUECKOW AEATEIbHOCTH 4YeJIOBEKA, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTU;

BOCIUTaHUE YOEXIEHHOCTU B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOMI0aeHus
ATUYECKUX HOPM MPHU MPOBEACHUH OUOJIOTHYECKUX UCCIEI0BAaHUM;

OCO3HAHHME LIEHHOCTU OMOJOTMYECKUX 3HAHMM ISl MOBBILIEHUS YpPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEeHHe NPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEHM JEATEIbHOCTH MO OTHOLIEHUIO K OKpYXKarouen
cpelne, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U  COOJIOACHUE Mep
npouIakTUKU 3a00J€BaHU.

B cucreme cpennHero oOmero oOpa3oBaHUsi Y4YeOHBIH MpeaMer
«buonorus», wu3ydyaembli Ha 0a30BOM YpOBHE, SBIsETCS 0OO0A3aTEIbHBIM
y4eOHBIM MPEMETOM.

Jnst u3yueHuss Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hezneno), B
11 KJIacce — 34 gaca (1 qac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, 3THUKOH, 3CTETUKOW U
npaBoM. Ponb Ouonorun B OpMUPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTUYECKUX HAYK.

Meronpl TO3HaHUS KUBOM MpUpOIbl (HAOIIOJEHUE, DSKCHEPUMEHT,
OMMCAaHME, H3MEpeHue, Kiaccuukanus, MOJEIMPOBAHUE, CTATUCTHUYECKas
00paboTKa TaHHBIX ).

JdeMoHcTpanum:

Iloptpersl: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n @.
Kpuxk.

Tabnuupl u cxembl: «MeToAbl MO3HAHUS KUBOU MTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YEHHsS] OHOJIOTHH.
OTnuuure )XUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CpoiictBa OmocucteM U HX pa3HooOpasue. YPOBHHM OpraHu3aluu
OuocHucTeM: MOJEKYJSPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHW3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTHYECKUT),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TPHU3HAKU OSKU3HH», «YPOBHU
OpraHu3alUu KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpalIbHBIX BeHIECTB B KieTke. [loamepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€1KOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3zamenumble W 3aMEHMMBIE aMHWHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBI OCIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
GyHKIIUN OENKOB.

®epmeHThl — Ouosiormueckue katanmm3atopbl. Ctpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenududyHoctb. Kodepmentol. ButamuHsbl.
OTmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalIn3aTOPOB.

VYrrneBoael: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  JIe30KcHpr003a),
aucaxapuabl (caxaposa, JIakTo3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJTI0103a). buonornyeckue GyHKIMHN YTII€BOAOB.

Jlumuppt:  tpurnunepuasl, GocPoIUmUabl, CTEpouasl. [ napoduasHO-
runapodoOHbIle CcBOiicTBA. buonormueckue ¢yHkimu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OETIKOB U JIUMKJIOB KAK UICTOUHUKOB SHEPIUHU.



Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeotmaer — MoHOMEpSI
HyKi1eruHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne m ¢dyHkuun
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

[utomorus — Hayka o kietke. Krnerounas Tteopus — mnpumep
B3aUMOJICUCTBUS UAEH M (PaKkTOB B HAy4YHOM MO3HAHWMU. MeTonbl U3y4eHHUS
KJIETKHU.

Knerka kak nenoctHas >xuBas cucreMa. OOIIME NPU3HAKK KIETOK:
3aMKHYyTasl HapykHast MmemOpana, monekyisbl JJHK kak renernyeckuii anmapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuOoTHYEeCKass M Mpokapuothueckas. OcoOEHHOCTH
CTpoeHusl IpokapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsi CTEHKA, IIMKOKAJIHUKC,
ux ¢yakuuu. I[lna3zmatudeckass memOpaHa, €€ CBoOMCTBA U (PYHKIIUM.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIE opraHouabl KieTku: JDIIC,
anmapar ['onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKH:
MUTOXOHJPUHU, TIACTUABL. [IpoucxoXaeHUe MUTOXOHJPUM U TIacTuia. Bumsl
miactu. HemeMOpaHHbIE OpraHOWABI KJICTKW: PUOOCOMBI, KJIETOYHBIN LIEHTP,
LHEHTPUOIIU, PECHUYKH, )KT'YTUKUA. DYHKIIUM OPraHOUI0B KIETKU. BKiitoueHus.

Snpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefieieHue XUMHUUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoe», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIE».

Tabnuuel n cxemsl: «lleproguueckas TabiauIa XUMUUECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJEKyNbl BoAbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
mosiekynbl  AT®», «CTpoeHne >yKapuOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE pacTUTEIBHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKnW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MUKPOMIPENApaThl PACTHTENbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WIH KaTanas3bl)y.

JlabopatopHast padota No 2. «M3ydeHue CTpoeHUS KIETOK pPACTCHHI,
KUBOTHBIX U OaKTepU MOJ MUKPOCKOTIOM Ha FOTOBBIX MUKpOIpenapaTax u ux
OIIMCAHUE.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmeH BemecTs, WM METa0oIM3M. ACCUMIIIATIHS (TUTACTUYECKUA OOMEH)
U JTUCCUMMWIAIUS (DHEPTEeTUIECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIlecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPTrUU B MOHUMAHHUU
MeTadoIn3Ma.

Tunbel oOmeHa BemecTB: aBTOTpOoPHBIM U rerepoTpodHbid. Pomb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIETKE.



®orocunte3. CBetoBass W TeMHOBass ¢a3bl (¢GoTocuHTe3a. Peakuuu
dotocuntesa. DPdexkTuBHOCTh (oTOCHMHTE3a. 3HaueHue (HOTOCUHTE3a st
XKU3HUM Ha 3emuie. BnusHue ycioBuil cpenbl Ha (OTOCMHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIolue OakTepuHu. 3HaYEHUE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DHepreTuueckuii oOMeH B KileTKe. PaciiernuieHue BellecTB, BbIIEIEHUE U
AKKyMYJIMPOBAaHHME SHEPIHUM B KJIETKE. OTambl 3HEPreTUHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} hHeKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peaknun matpuuyHoro cunHte3a. ['enernueckas uHpopmauus u JIHK.
Peanuzauus renernyeckoil mHbopmanuu B KieTke. ['eHETHUEeCKU KOA U €ro
coictBa. Tpanckpunuuss — wmarpuuHblii cuHte3 PHK. Tpancmsamus —
OouocuHTe3 Oenka. Ortanbl TpaHcusiuu. KoaupoBanuwe amuHokucnor. Poib
pubocoM B OuocHuHTE3€E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BIUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tunel nutanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTuyeckuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYcCa
CIIN/la, 6akrepuodaray, «Pemmukamus JTHK».

O6opynoBaHue: MOJICJIN-alIUInKalu1 «Y nBoeHHE JIHK u
TpaHCKpuMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1ukiI, Win >KU3HEHHBIM MUK KiIeTku. MHTepdaza u MuTos.
[Ipoueccrl, mpoTekaromue B uHTepdase. Permkanus — peakiuss MaTpUIHOro
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIMTuionaHelidi W TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Craaun mutosa. [Iponeccel, npoucxoadine Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@dopMbI pa3MHOXKEHUS OpPraHU3MOB: O€CIoioe © TMOJIOBOE. Bus
Oecronoro  pa3MHOXKEHHs: JIeJIeHHEe HaJIBOe, IOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BETE€TaTUBHOE  Pa3MHOKECHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

ITosioBOE pa3MHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0TO.

Meiio3. Cranuu meinosa. IIpoueccsl, mpoucxoadiine Ha CTaausix Meiosa.
IToBenenue xpomocom B Meio3e. KpoccuHrosep. buosiornueckuii ¢MbICI U
3HA4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *Kemne3bl: CEMEHHUKHU U aMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHHS SULEKIETOK U crepmMaTo30ugoB. OmioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
IpoOJeHue, racTpyssinus, opraHorenes. [loctamOpuonanibHoe pazBuTue. THUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (IM4ruHOuYHOE). Brnusuue
Cpebl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPACTeHU», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii ukiny, «Permukanusa JJHK», «Mutos»,
«Meio3z», «lIpsamoe u HenpsiMoe pa3BUTHEY, «I aMeTOTeHe3 y MIIEKOTUTAOIINX
U 4yesroBekay, « OCHOBHBIE CTAIUM OHTOTECHE3A.

OGopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30uIbl
MJIEKOTIUTAIOIIEroy», <«SilekieTka MiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIlIKa JIyKa», MarHUTHasi MOJEb-aNnruinkaus «JleneHue KieTku»,
moaenb JIHK, Monens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHas pabota Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTax».

JlabopatopHast pabora Ne 4. «l3ydeHne CTpOeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA W 3MOPHUOJIOTHH B CTAHOBJICHUU Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  YYE€HBIX B  pa3BUTHE TEHETUKH. MeToAbl  TEeHETHUKH
(ruOpUIOIOTHYCCKHUM,  IIUTOTCHETUYECKUH,  MOJICKYJSIPHO-TEHETUUYSCKHUH ).
OCHOBHbIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBaHMsSI  MPU3HAKOB, ycTaHOBJIEHHble [
Mennenem. MoHOTHOpUAHOE CKpelIMBaHUe. 3aKOH €IWHOOOpa3us THOPHUIIOB
nepBoro mnokojieHud. I[lpaBuio [JTOMHHHpPOBAHUS. 3aKOH  paCIICIICHUS
npu3HaKkoB. ['unoresa ynctoTel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH HE3aBUCHMOIO  HAcCJeIOBaHUs
npu3HakoB. [luToreHeTMYecKre OCHOBBI JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIMBaHUE. Ucnonb3zoBanue AHATU3UPYIOLIETO
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJAOBaHHIO TeHOB. HapymieHnue cuenineHuss TeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEIeHNE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHesle M reTeporaMmeTHble OpraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.



N3MeHYnBOCTSD. Buaer U3MEHUYHUBOCTH: HEHACJEACTBEHHAS 151
HaclieACTBeHHasA. Poimb cpenbl B HEHACHEICTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuoHHass KpuBas. Hopma peakuum npusHaka. KonauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakuuu. CBOMCTBA MOIUPUKAITMOHHON
M3MEHUYHUBOCTH.

HacnencrtBeHHasi, niam reHoTUNHYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOMN
W3MEHYUBOCTU. MyTanuoHHass u3MeHYuBOCTh. Krnaccudukauuss wmyTanui:
TE€HHbIC, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalLHl.
MyTtarennbie (QakTophl. 3aKOH TOMOJOTMYECKUX PsSJIOB B HACJEIACTBEHHOU
m3MenuuBoctyu H. U. BaBuiiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJOrn4eCKHUi, OJIM3HEIIOBLIH, IIUTOTCHETUYECKUM,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. COBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotnpto [1I[P-ananu3a. HacnencTBennbie 3a00jeBaHHS 4eOBEKa: T'CHHbBIC
0oJie3Hu, OOJIE3HU C HACJIEICTBEHHON MPEAPaCONOKEHHOCTRIO, XPOMOCOMHBIC
oone3nu. ComaTuyeckue U TeHepaTuBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuIBl 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKHI U JICUCHUS
reHEeTHYECKUX 00JIe3Her. MeuKo-reHeTuueCKOe KOHCYJIbTHPOBAHNUE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKUM B TMPENOTBPAIIEHUH U JICUEHUU TEeHETUUYECKUX
3a00JIeBaHUi YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHWE U  €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH PAaCLICIUICEHHUS M €ro LIUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI Tramer», «JluruOpumHoe CKpelrBaHUE,
«lluTomornyeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUs», «Mero3»,
«B3anMoIeCTBUE AJUICNIBHBIX TE€HOBY», «l'€HEeTHYEeCKHuEe KapThl PACTCHUI,
KUBOTHBIX U YeJIOBEKa», «I'eHeTukKa moisa», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLUEIUIEHHOTO C moJIOM», «KapuoTumbsl YeoBeka M KUBOTHBIX», «Buuasl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasI K3MEHUYUBOCTHY.

O6opynoBanue: MoJenu-anIuiMKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe pomuuMpoBaHue», «JlurnOpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaTt «Jlpozoduna» (Hopma, myTtanuu
(bOpMBI KPBUTBEEB U OKpPACKH Tena), repOapuit «I'opox moceBHOIN.

JlabopaTopHble U IpaKkTH4ecKHe padoThI:

Jlabopatopnas padota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «lM3yuenme  mMoaMQpUKAITMOHHOMN
M3MEHYHMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PSAIa U BAPUALTMOHHOW KPUBOM».

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIbl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknuus Kak HayKa U MPOLECC. 3apOKICHUE CENEKINHA U JTOMECTUKALM.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIe METO/IbI CeNIeKIIMU. MaccoBbIil 1 UHAUBUYAIbHBINA OTOOPHI
B CEJIEKIMU PACTEHHUU U >XKMBOTHBIX. OUEHKA 3KCTepbepa. BimM3kopocTBEHHOE
cKkpelBaHue — WHOpuAMHT. Yuncras nuHus. CKpenuBaHHE YHCTBIX JUHUU.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOe CKpelnuBaHue — ayTOPHUIUHT.
Otpnanénnas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJUIUIONAO0B. JlOCTMKEHUS CENEKUUH PACTEHUM, JKUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak oTrpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3nanusi pekomOouHantHOM JIHK u TpaHcreHnnix opranu3moB. KierouHas
uHxkeHepusa. Knetounele KyapTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKEHUE
pactrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u atuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.

Tabnuupel u cxembl: kapta «LleHTpBI TPOUCXOXKIAEHUS U MHOr00Opa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHui», «OtnanéHHas rudbpuauzanus», «PaboTel akamgemuka
M. @. Usanosay, «lloaumnonaus», «O0ObEeKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl W KIOHHpOBaHue», «KoHCTpynpoBaHME U IIEPEHOC TI'€HOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repOapuit «CeabCKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOJABI W JOCTHUIKEHHUSI CEJEKIMH PACTEHUN U
AKUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUS.

[IpeanochiKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOJIIOLUOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHre SBONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BoOIONMU. [laneoHTOMOrMUECcKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo W paznuuue ¢GayH u (QIOp MATEPUKOB H
OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUUMSI dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTEeH Yy BCeX
OpPraHu3MOB.

OpomounoHHas Tteopust Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeonpeaeaeHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretndeckas Teopus 3Boioiuu (CTD) u e€ 0OCHOBHBIE TTOJIOXKEHUS.

MuxkposBotornus. [lonmynsiiusa kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrky1ue cuibl ((aKTOphl) YBOJIIOIUUA BUIOB B puUpoje. MyTallmoOHHBII
MPOIIECC M KOMOWHATHUBHAS M3MEHYMBOCTh. [lomynsiiMoHHbIE BOJHBI U Jperd
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit otO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Tpucnoco6eHHOCTh OPraHW3MOB KakK pe3yJbTarT 3BoJoIuU. [IpumMepsl
PUCTIOCOOJICEHUM Y OpraHnu3MoB. ApoMOp(dO3bl U UIUOA AT TAIINH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHbBIE (POpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOTrMIeCcKoe.

MakposBomtorusi. Dopmbl  IBOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAs,
KOHBEpreHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIeMaIu3uPOBaHHBIX IPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmumelr u  cxembl: «Pa3BuTue OpraHUyYecKoro wMupa Ha 3emiey,
«3apoabIlIY MO3BOHOYHBIX JKUBOTHBIXY», «ApXxeontepukcy, «DopmMbl O0pLOBI 3a
cymiectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui, «MHoroob6pasue opox KUBOTHBIX), «Tomynsauumy,
«MyTanmoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananramnuny, «O0mas
nereHepauus», «/Bwxkymmne cuisl sBomonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«IIpucnoco0neHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C Pa3TUYHBIMU THUIIAMU OKPACKH,
HA0Op TUIOZOB U ceMsiH, KoJuteKius «IIpuMephl 3alUTHBIX TPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJieTIb «OCHOBHBIE HAINPaBJICHUS IBOJIOLNUN», 00BEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mmwupa, KojuieKuus «DopMbI COXpPaHHOCTH
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3zButue
JSATYIIKA», MUKpoTpemnapat «J{po3oduna» (Hopma, MyTaruu GOpMbl KPHUIHEB U
OKpacKH Tena).

JlabopaTopHble H MpakTHYecKHe PadoThI:

Jlabopatopnast padota Ne 1. «CpaBHeHHe BUIOB MO MOP(}OIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas pabota Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEJILHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4dHbIE€ MPENICTABICHUSI O 3aPOXKJICHUM XKU3HU. HaydHble rumotesbl
BO3HUKHOBEHHUS KU3HM Ha 3emiie: aOWOoreHe3 W MaHCTIepMUS. XUMHUYECKas
ABONIOLMS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIIbHOE MOJTBEPKJICHUE XUMHUYECKOW »3Boonuu. HauanbHbie
sTambl Ouosorndeckod osBomtounu. l'unoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKU U UX
sBOMIOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYII KMUBBIX OPTaHU3MOB.



Passutre xu3HM Ha 3emuie no spam u nepuonam. Karapxen. Apxerickas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPHUUCKHIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa u € NeprObI: TPUACOBBIN, IOPCKHH, MEIOBO.

Kaiino3olickass 2pa u €€ nepuoAbl: NAJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOrEHOBBIN.

XapaKTepUCTUKA KIUMAaTa U re0JIOTMYECKUX npoueccoB. OCHOBHBIE ATAIbI
ABOJIIOIIMM PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHil u
XKUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIoBeKa.  AHTpomoJiorMsi  Kak  Hayka.  Pa3Butue
NPEJACTABICHUA O  MPOUCXOXKICHUM  4YeJoBeKa. MeTonbl  HU3y4YeHUs
aHTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakropsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecCTBEHHBI 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
YenoBexk yMmenbii, YenoBek npsAMoOXoAsiini, YeloBEeK HeaHIEPTaIbCKHUH,
Uenosek pasymHbiid. Haxonku McKomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHMS,
00J1acTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoeueckne packl. OcHOBHble OOJbIIME€ pachkl: €BPOMNEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJlOMAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UepThl NPUCIIOCOOJEHHOCTH  MpEeACTaBUTENEH
YEJIOBEUYECKHUX Pac K YCJIOBHUSAM CYIIECTBOBAaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxeMbl: «Bo3nnkHoBenne CoJHEYHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmwupa», «PactutenbHas kietka», «KuBoTHas KieTkay,
«lIpokapuornueckas kineTka», «CoOBpeMEHHasi CUCTEMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHS YeJIOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX HAXOJIOK TMPEJIKOB
COBPEMEHHOI0 YeJI0BeKay, «/IpeBHenmue moan», «JIpesaue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue: wmymspku — «IIpoucxokaeHue — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAH/IepTajblla, KPOMaHbOHIIA), CIECNKU WJIIU
M300paKEHUS KaMEHHBIX OpPYAH NMEpBOOBITHOTO YelioBeKa (KaMHH-UOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTMYEeCKass TaOnuIa, KOJIeKIusa «DopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast pabota Ne 1. «3yueHue uCKomaeMbIX OCTaTKOB pacTeHUI
Y )KUBOTHBIX B KOJUIEKLIHASX).

DKCKypcusl «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawiuas cpeaa.

DOKOJOrusl Kak HaykKa. 3aJaud W paslelbl  3KOJIoruu. MeTonsl
AKOJIOTMYECKUX UCCIICAOBAHUNA. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonorunyeckue Qakropsl. Knaccudukanus sKogoruyeckux (HakTopoB:
abuotuyeckue, OMOTUYECKHME U aHTPONOTeHHbIE. J[elicTBHE H3KOJOrMYECKHX
(bakTOpOB Ha OPraHU3MBI.

AbGuoTuyeckue (haKkTOpHI: CBET, TeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakropsl. Buuabl  OMOTHYECKMX  B3aMMOJEHCTBUNA:
KOHKYpPEHIUSl, XHUIIHUYEeCTBO, cuMOMo3 u ero (¢opmbl. Ilapazutusm,
Koomepanus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJEUCTBHMA IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTePUCTUKH monyisauud. OCHOBHBbIE TOKa3aTeld
MOMYJISIUUA: YUCICHHOCTD, [NIOTHOCTB, POXIAeMOCTb, CMEPTHOCTb, IPHUPOCT,
murpaius. JlnHaMuka 4ucIeHHOCTH TOMYJISIUN U €€ PeryJIsiusl.

JdemoHncTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel n cxembl: kapta «IIpupogusie 30Hb1 3eminn», «Cpeabl 0OOUTaHUS
opranu3zMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU NOMYJISuU HHQY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHUI
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi pabota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJICYCay.

[Tpaktuueckass pa6ota Ne 2. «[loacyu€T MIOTHOCTH TOMYNSAIUNA pPa3HBIX
BUJIOB PACTEHUIN».

Tema 4. Coob1mecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo06miecTBo opranu3MoB — OuorieHo3. CTPYKTypbl OHMOIIEHO3a: BUIOBas,
IPOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTHL. CBS3U B
OHoIIEHO3E.

DKoJIoruYecKkne CcucTeMbl (PKocucteMbl). IloHsiTHE 00 »KOCHCTEeME U
ouoreornenoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTB W TIOTOK DSHEPrHH B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHU dKOcUCTeMBI. [lumeBsie nienu u
cetu. OCHOBHBIE TOKa3aTelIM OSKOCHUCTEMBI: Ouomacca,  MPOIYKIIHS.
DKOJOTUYECKUE TMHPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OroMacchl. CBOWCTBA
HKOCUCTEM: YCTOMUYUBOCTH, CaMOperyJisuus, pazsurue. Cykueccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OIKocHCTEMa
XBOMHOTO WM HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopa3znooOpazue kak (axTop ycroitunBoctu sKkocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepranackoro o 6uocdepe. ['paHutipi, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
100anbHON 3KOCUCTEMBbl. J[MHAMU4YecKoe paBHOBecME M OOpaTHasl CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ©U  OHOT€OXMMHUYECKHE LHUKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOTE€HHbIE HW3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHue MIPUPOABI " YEJI0BEUYECTBA. CoxpaHneHue
OuopasHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel u cxembl: «Ilumessie nenuy», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa wu yenmoBek», «IKocHCTEMa IIUPOKOJUCTBEHHOTO  JIecay,
«JKkocucTteMa XBOWHOro Jseca», «buoleHo3 Bogoémay, «ATpPOLEHO3Y,
«IIpumepHBIE aHTPONMOTECHHBIE BO3ACHCTBHUS Ha MNPUPOAY», «Baxueiue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHelias
coctapistomas ouocheprb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl PpaJTMOAKTUBHOrO 3arpsisHeHus Ouocdeps», «OOmas
CTpykTypa O6uochepr», «PacnpocTpanenue xu3Hu B 6nocdepey, «O30HOBBIN
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MOEIb-aNTIIUKAIUS « TUMMYHBIE OMOLIEHO3BI», repoapuit
«PactutenbHble  cooOmiecTBay, KoJuiekuuu — «buorieHos», «Bpenurenu
BOKHEUIIINX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, IPUHAJICKAIINE K PA3HBIM IKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHsAEMBbIX BUJIOB pacTeHuit U KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBauBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeIHEero oO01ero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI  CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTMPEICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUECHHIO
OMoJIOruH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaauLIMi  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBaTbCSI B CBOEHM  JEATCIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIMMH CHUCTEME OMOJIOTUYECKOTrO OO0pa30BaHMs, HAIMYUE
AKOJIOTUYECKOTO TIPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE PE3YJbTAThl OCBOCHHUS TNpeamera «buonorus» I0CTUrarTCs
B CIUHCTBE Yy4Ye€OHOW M BOCTIHMTATEIBHON JEATCILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHITHIMU B OOIIIECTBE NIPABUIIAMH U
HOpMaMH TIOBEICHMsI W  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSl U CaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPaBONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TMOKOJEHHUIO, B3aUMHOI'O YBa)KE€HHUs, OEPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY Hacl€AUI0 W TPAaJULMSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yJbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UITMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHMEHTAIlMH, IMO3UTUBHBIX BHYTPEHHHX YOCKICHHM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrO  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATENBHOM AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3WIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOWX KOHCTUTYIMOHHBIX TMPaB W OOS3aHHOCTEH, YyBaKEHUE
3aKOHA W NIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3AAHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33]1a4, BHITIOTHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TIO3HUIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHSTH €€;



YMEHHE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIOAEH C pa3HBIMU YOEKJIECHUSMHU, KYyJbTYPHBIMU LIEHHOCTSIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIIOJHEHUS
yuyeOHBIX, MO3HABAaTEIbHBIX U MCCIEIOBATEIbCKUX 3a7a4, YBaXUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MPHU OOCYKJIEHUU CHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoJy, YyBCTBAa OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccun B HayKe, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
Tpyne;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

uzeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOIO HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIBHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

SCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJIbTYpPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHHUE THUTHCHHYECKHX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryisipHas (undeckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

NOHUMAHHUE LEHHOCTH TMpaBWJI WHIUWBUAYAJIbHOIO U KOJUIEKTUBHOTO
0€30MacHOro TMOBEIEHUS B CHUTYalUsX, YTPOKAIOUIUX 370POBBI0 U JKU3HU
JIIO/ICH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIUEK
(ynotpebeHust aakoroisi, HAPKOTUKOB, KypeHUsI);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LEHHOCTH MacTepCTBa, TPYAOII00HE;



TOTOBHOCTbh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEJIBHO BBIIOIHATH TaAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaMm npodecCUuOHAIbHON JesATENbHOCTH,
YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOp OyayIieil npodeccuu U peain30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

HKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJBTYPhI: MPUOOPETCHHE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HUX BO3MOXHBIX TMOCJIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HaHME TI100aJIBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HAHUS W YMEHHS TPH pEIIeHWHU TpoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM
IPUPOIOIONIb30BAaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  TIPUPOJE,
HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOcUCTEeM, Orocdepnl);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKAIOIICH
NPUPOJHOMN Ccpejie, YMEHUE NMPOTHO3UPOBATH HEOJIATONPUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4YME Pa3BUTOrO  HKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTMYECKON
KyJbTYpbI, OIbITA JEATEIBHOCTH HKOJIOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
OpaKkTUKE, TOTOBHOCTM K Yy4YaCTHI0O B IPAKTUYECKOM JEATEIbHOCTH
AKOJIOTMYECKOI HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MMOJHMKYJIbTYPHOM
MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CcrnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EIOCTHOTO
MIPEICTAaBICHUS 00 OKpYKAroIIeM MUPE KaK O €IHMHCTBE MPUPOJIbI, YETIOBEKA U
oOIecTBa, B MO3HAHWM TMPUPOTHBIX 3aKOHOMEPHOCTEH W pEelIeHUU MpodiieM
COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemiaTh pPECypCHbIE MPOOJIEMbl Pa3BUTHS
YeJIOBEYECTBA, MMOMCKA MyTEH BHIXO/A U3 II100aTbHBIX SKOJIOTUUECKHUX MPOOIeM
u obecreyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OHOJIOTMYECKUX 3HAHUM B MEIAX
MOBBIIIEHUSI OOIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCH,
dbopMupyemoii npu U3y4eHuu OMOJIOTUH;

MOHMMAHHE  CYIIHOCTH  METOJIOB  TMO3HAHWS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASIIUX B HEM
W3MEHEHUM, yMEeHHUe JeraTh 00OCHOBAHHBIC 3aKJIOUCHMSI HAa OCHOBE Hay4YHBIX
(aKTOB ¥ UMEIOIIUXCS TaHHBIX C LETbI0 MOJYYeHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MPOEKTHYIO U UCCIICIOBATEIBCKYIO JIESITEIIbHOCTh MHANBUIYATIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaTbl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIC JJI1 (OPMHPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOIICHAYyYHbIC
MOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEpPrus, SBJICHHUE, NPOIECC, CUCTEMa, HAay4HbIH (PaKT, MPUHLMUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHHME, HaOIoJIeHHe, HU3MEpeHHe,
DKCHEPUMEHT U JIPYIHX), YHUBEPCAIIbHbBIE yueOHbIe JNEHUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PpEryJISTUBHBIC), OOECIEeYNBAOIINE
dbopmupoBanue (GyHKIMOHAIBLHON T'PaMOTHOCTH M COIMATBHON KOMIIETEHIIUU
oOy4Jarmuxcs, CIOCOOHOCTh OOYYalONIMXCS  HMCIOJIb30BaTh  OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHET0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKpbIBAaTh
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHAaBIIUBATh CBSI3U C IPYTUMU NOHATUAMMU);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JESITEIBHOCTH C ITOCTaBJICHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBsICHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUsA (MHIYKTHBHBIE, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISITH 3aKOHOMEPHOCTU U MPOTHBOPEUHSI B PACCMATPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATh PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSIX pPEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIE HCCJIEN0BATEIbCKHE IEHCTBHA:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NESATENBHOCTH, HABBIKAMH  pas3pemieHuss  Mpo0jeM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TOWCKY METOIOB PEIICHHS MPAKTHUYSCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAMK, NPEOOPa30BaHUI0 M MPUMEHEHUIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JESATEIBPHOCTH U )KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh NMPUUMHHO-CIEACTBEHHBIE CBA3M M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYUYECHHBIE B XOJ€ PEUICHUS 3aJadyd Pe3yJbTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JEHUCTBUS B MPOPECCUOHATIBHYIO CPELY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, TIPEJIaraTh OPUTMHAIBHBIE TIOJIXO0/IbI M PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOMINE aIbTEPHATHUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHBIX, B WHTepHETE),
aHAIN3UPOBATh WH(YOPMALMIO PA3IUYHBIX BHIAOB M (OPM IMPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pUOOPETATh OMBIT MCTOIB30BaHMS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTUW, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOATEIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpPMY MpPEICTaBICHUS
Ouonornyeckoil uHpopmanuu (cXeMbl, Tpaduku, AUArpaMMbl, TaOIMIIbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpoOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYHIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JUAJNOre WJIM JUCKYCCHUH IO CYIIECTBY OOCYXAaeMOU TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7aun, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU JIUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpPENCTBA OOIIECHHSA, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(QIMKTHBIX CUTYaIUM,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHUs] JAPYTUX JIIOAeH, TMpOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

OHMMAaThb ¥ HUCIOJIb30BaTh  IIPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYaJIbHOM  pabOThl MpU  PpEUIeHUMH OUOJOTMYECKOW  IMpOoOJIEMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KAadyeCTBO CBOEr0 BKJIAJa M KaXKIOTO yYaCTHHKA KOMAaHJbI B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJssTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUUM 1IEJeBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYIHPOBATh COOCTBEHHbIE 3aJa4d B
00pa30oBaTeIbHON NE€ATEIbHOCTH U )KU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIHICHUs NOpoOJieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTOJIb30BaTh MPUEMBI pe(IEKCUU IJIs OLIEHKH CUTYyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ceOsl, MOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUUecKne sl y4eOHOro TpeaMeTra
«buonorus» HayuyHbIE 3HAHHS, YMEHHUS U CHOCOOBI JCHCTBUI MO OCBOEHUIO,
UHTEpIpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITENBHOCTH MO
MOJIYYCHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWM B Pa3UYHBIX YYCOHBIX
CUTyallusiX, a TaKXE€ B pEalbHbIX >XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
Oouonorueil. B mporpamMmMe mpeaMeTHBIE pe3yJabTaThl MPEACTABICHBI IO TOJlaM
00yJeHUSI.

[IpeameTHBIE pe3yabTaThl OCBOCHUS yueOHOTO ITpeamera «bromorus» ¢ 10
KJlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHIICKUX H 3apyOCKHBIX YYCHBIX-OMOJOTOB B pPa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl pEeUICHUs )KU3HEHHbIX 3a]1a4;



YMEHHUE PACKPBIBATH COJIEp>KaHHE OMOJIOTMYECKUX TEPMUHOB U MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIECTB M MpeBpalleHUE
SHEPIruM), roMeocTa3 (CaMOpErylsius), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BEICHHE (penipoaykiusi), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajdbHas JOTMa MOJEKYJIsSIpHOM Ouosorun), 3axoHsl (I.
Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOT000pasus u
MPOUCXOXKIEHUsI KyIbTypHbIX pacteHuid H. W. BasuioBa), omnpeaenarsb
T'PaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOIaMHU HAYYHOTO TTO3HAHUS B OMOJIOTHHU: HAOII0ICHUE
U OTHMCAHWE KUBBIX CUCTEM, MPOIECCOB U SIBICHUM, OpTaHU3aIIMs U TPOBEJICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMUYMHAMH, OOBSICHEHHUE MOJYYCHHBIX
Pe3yIbTAaTOB, UCIOIL30BAaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYE€HHBIX PE3YJIbTaTOB,;

yYMEHUE BBIJICTSATh CYIIECTBEHHBIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJICTOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUHU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO M DHEPreTUYECKOoro oOMeHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OTUIOJIOTBOPCHUS, PA3MHOXKCHHS, WHIWBHUAYaJIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJyYCHHBIC 3HAHUS JJIS1 O0BSICHEHHS] OMOJIOTUYECKUX
IPOLIECCOB U ABJICHUM, JJISI TPUHATHS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM
KU3HA C 1EIbl0 oOecreueHusl O€30MacHOCTH CBOETO 3J0POBBS U 3/I0POBbA
OKpYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpUpoaHON cpenie, MOHMMaHUuE HEOOXOIUMOCTH MCIOJIb30BaHUS
JOCTHXKEHUW COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTHH IS palliOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh DJJIEMEHTApHbIE TEeHETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHUE, CILEIJICHHOE HACIEJOBAHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBAHUS JIJIs TIpeICKa3aHus HACIEeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITIOJHATH JJa0OpaTOPHBIE W IIPaKTHUECKHE pabOThl, COOIIOIATh
npaBuia Ipu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HWH(pOpMAalUMU, HAYIHO-
MOMYJSIPHBIE MaTEePUAIbl), ITHUYECKHE aCTEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYI0 HH(POpMAIUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
TPaMOTHO HMCIIOJIH30BaTh MOHATUHHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO npeamera «bromorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX | 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJISl PEIICHUS KU3HCHHBIX 3a/1a4;



YMEHHE PacKpbIBaTh COACpKaHUE OMOJIOTHYECKUX TEPMHUHOB W TIOHSTHM:
BUJI, TOMNyJNslus, TeHOMOHJ, SBOJIOLUMS, JBIXKYIIUE CWIbl (PaKTOpHI)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LEeNH MMUTaHUs, YKOJIOTUYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OWOJOTHYECKHE TEOpUHU (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUS DBOJIOIWHN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HanpaBiIeHUN U
nytedt sBomtonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTIPEICIIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHE BJIaJICTh METOAaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OIMCAHME KUBBIX CHCTEM, ITPOIIECCOB M SIBJICHHIA, OpraHu3aIys ¥ MPOBEICHUE
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUC
3aBUCUMOCTH MEXIY HCCICAYEMBIMU BEJIMYUHAMHU, OOBSICHCHUE TMOJYYCHHBIX
PE3YJIBTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC NMPH3HAKH CTPOCHUS OHOJIOTMYCCKHX
O00BEKTOB: BWJIOB, MOMYJSALNNA, MPOIYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B U OIKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
IPHUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBHS 3KOJIOTHUYECKUX (PaKTOpOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W IIOTOKAa DSHEPIMM B DJKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MCHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh TOJYYSHHbIC 3HAHUS I O0BSICHEHUST OMOJIOTMYECKIX
IIPOLIECCOB U SBJICHUMN, JUISI TPUHSITHS MIPAKTUYECKUX PEIICHU B TOBCEAHEBHOM
KU3HUA C IEeNbl0 oOecrieueHusi O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKPYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpupoaHON cpenie, MOHMMaHUuEe HEOOXOIMMOCTH UCIOJIb30BaHUS
JTOCTHXKEHUH COBPEMEHHOM ounoJioruun IS pALMOHAIIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh JJIEMEHTapHble OWOJOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI TIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX (1IN MUTAHUS);

yMEHHE BBITOJHAThH J1JA00OpPATOpPHBIE U MPAKTUYECKHEe padOTh, COOIIOIATh
paBuia mpu pabore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATH HH(POpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBoW HH(OpMaIuu, HAy4HO-
MOMYJSIpHBIE  MaTepHalibl), paccMaTpUBaTh TJI00aTbHBIE HSKOJOTUYECKUE
POOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OHMOJOTHYECKYI0 HWH(POpMAIUI0 M3 HECKOJIbBKHUX HCTOYHHKOB,
IPaMOTHO WCIIOJIB30BATh MOHSATUHHBIN ammapar ononoruu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHne KoaudecTBO yacoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aeyioB U TeM Konrpouabubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoTbI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
XK
2 VIBBIC CHCTEMDI H X 1 https://m.eds00.ru/5T7SVKFETX
OpraHu3aIus
X €CKHH coCTa
3 HIMHHACCIHIH COCTaB 1 8 1 https://m.edsoo.ru/YTLWW9JEO
CTPOCHHE KIIETKH
KuzuenesrenpHOC
4 HSHEACATCARHOCTE 6 https://m.edsoo.ru/MEETZ2D71
KJIETKH
PasmHOXeHne n
5 WHIUBHUIyaJIbHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTE U
6 M3MEHYUBOCTH 8 1.5 https://m.edso0.ru/ONPNXJ7X6
OPraHu3MoOB
C .
7 CIICKIHA OPTanismMon 3 https://m.edsoo.ru/2EY34NEHR
OCHOBEI OMOTEXHOIOTHH
8 PesepBHOE BpeMst 1 https://m.edsoo.ru/FDBO8R36J
OBILIEE KOJIMYECTBO
34 0 4

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoTsI
C)
1 BOTIOMHOHHAA 9 1 https://m.edsoo.ru/7F6R1ZROH
onosoTHst
Bo3nukHOBEeHUE U
2 pa3BUTHE )KU3HU 9 05 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
Opranusmel 1
3 OKpYy’Karomas 5 1 https://m.edsoo.ru/XNFOD96AA
cpena
CooOmecTBa
4 SKOJIOTHYECKHE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PezepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBLIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Koau4vecTBO 4yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bceero U3ydeHust oOpa3oBartejibHbIE
/ padoThI padoThI
0 pecypcbl
1 buonorus B cucreme 1 https://m.eds00.ru/02T4D1
HayK uls
MeToap! TO3HAHUS
YKUBOU TIPUPOIBI.
[TpakTrueckas padota Ne
1 «Mcnonbs3oBaHue https://m.edsoo.ru/GAB238
2 1 0.5
pa3TAYHBIX METOJOB MIPU 60W
HU3y4YCHUU
OMOJIOTHYECKUX
00BEKTOBY
3 buonornueckue cucTeMsl, 1 https://m.edsoo.ru/A7VOY
MPOLECCHI U UX U3YUEHUE D215
XHUMHUYECKUN COCTaB
https://m.edsoo.ru/L171 J59
4 KieTku. Boma u 1 oV
MUHEPAJIbHBIE COJIU T
5 benku. CocraB u 1 https://m.edsoo.ru/V33JNU
CTpoeHue OenKoB W5W
6 DepMeHTB — 1 0.5 https://m.edsoo.ru/\VBPPPB



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

OMOJIOTUYECKHE
KaTaJau3aTophbl.
JlaboparopHas pabora Ne
1 «3yuenue
KaTaJUTUYECKON
aKTUBHOCTH (DEpMEHTOB
(Ha MpUMepe aMuIIa3bl
WJTU KaTajasbl)»

@
@)
)

https://m.edso0.ru/OJ7NFI

7 VraeBoasl. JInnmasl TIS
8 HyxkienHoBbIe KUCTOTHI. https://m.edsoo.ru/\WOELR
ATOD A9IB3
Hctopus u metosl
9 e —— https://m.edsoo.ru/JXQMJ
yi ' OGM3
Knerounas teopus
10 KieTka xak 1enoctHas https://m.edsoo.ru/XDCLR
J)KUBas CUCTEMA AF1Q
Crpoenue
AYKaPUOTHYECKOM
kieTku. JlaboparopHas
pabota Ne 2 «M3yuenue
1 CTPOEHUS KIIETOK 05 https://m.edsoo.ru/KZ01W5

pacTeHuii, )KUBOTHBIX,
rpuOOB U OaKTEepUil 1O
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux

LY



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY

OITMCAHHCEC»

OOMEH BeELIECTB WU

https://m.edsoo.ru/L0B313

12
MeTa00In3M XYZ
13 doTocuHTE3. https://m.edsoo.ru/V882FD
XeMOoCHHTE3 GSF
. https://m.edsoo.ru/T2LVIE
14 DHepreTudeckuii o0OMeH
S3L
JKu3HEeHHBIN UK
KJIeTKH. [[elenne KIeTKu.
Murto3. JlabopaTopHas
paborta Ne 3
15 «HabmoneHie MIHToa B 05 https://m.edsoo.ru/CO1NP
g : WLF4
KJIETKaX KOHYHUKA
KOpeIKa Jyka Ha
TOTOBBIX
MHKpOIIpenapaTax»
Buocunres Genka.
https://m.edso00.ru/540F4L
16 Peakmus MmatpuyHOTO
77W
CHHTE3a
17 Tpaucnsauus — https://m.edsoo.ru/TFDKD
ouocuHTE3 OeJIKa DWWM
18 Hexnerounsie ¢hopMbl https://m.edsoo.ru/9PGS5F
JKU3HU — BUPYCHI AlB
19 @opMBI pa3MHOKEHUS https://m.edsoo.ru/2JLXB4
OpraHu3MoB AOR
20 Meiios https://m.edsoo.ru/5SNUXK



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86

0X86

OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.

Or1010TBOPEHHE.
JlaboparopHas pabota Ne https://m.edso0.ru/C29L4D
21 0.5
4 «3yuenue ctpoeHus XB8
MOJOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenapaTax»
29 NupuBunyansHOE https://m.edsoo.ru/MA4T8
pa3BUTHE OPraHU3MOB L5AD
I'eneTnka — Hayka o
https://m.edsoo.ru/HESOD
23 HACJIEACTBEHHOCTH U
768U
M3MEHYNBOCTH
3aKOHOMEPHOCTH
HacJIeJOBaHMUS
o DH3HAKOR https://m.eds00.ru/YYQSG
p ' oWI2
MonorubpuaHoe
CKpEIIMBaHUE
JlurubpuHoe
o5 CKpelluBaHue. 3aKOH https://m.edsoo.ru/YSNAN
HE3aBHCHUMOI'O Q65V
HacJje0BaHus IPU3HAKOB
CuenieHHoe
HaclIeJIOBaHUE https://m.edso0.ru/P2SQ5Z
26 0.5
IIPU3HAKOB. GN2

JIaGopatopHas pabota Ne



https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2

5 «M3y4yenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
JIUTUOPUIHOTO
CKpEUIMBaHUS Y

JpO30¢ Il HA TOTOBBIX
MUKpOIIpernapaTaxy

27

I'eneTnka mosna.
Hacnenosanme
HpI/I3HaKOB, CICIIJICHHBIX
C TOJIOM

https://m.edso0.ru/3GYGV
47YM

28

M3MeHYNBOCT®.
Henacnencreennas
W3MCHYHBOCTD.
JlaGopaTtopnast pabota No
6. U3yuyenue

MO TU(DUKAITHOHHO U
W3MCHYHMBOCTH,
MMOCTPOCHUE
BapUAIIMOHHOTO Pa U
BapUAIIMOHHOMN KPUBOI

0.5

https://m.edsoo.ru/M3MHU

K2VvV

29

HacnencrBennas
U3MEHYUBOCTb.
JlaboparopHas padota Ne
7. «AHanu3 MyTauun y
Ip030(UIIBI HA TOTOBBIX
MUKpOIIpernapaTax»

0.5

https://m.edsoo.ru/VWT70
DZ8R



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS

30 I'eneTnka ueaoBeKa 1 3GA
PesepBHBIN ypOK.
O0001menue o TeMe
https://m.edso0.ru/E2IXRS
31 «HacieacTBeHHOCTE U 1 EB
N3MCHYUBOCTH -
OpraHU3MOB)
39 Cenekuus Kak HayKa v 1 https://m.edsoo.ru/3128P3L
IpOLECC 98
MeToapI M TOCTHKEHUS
. https://m.edso0.ru/JSK3Q6
33 CEJICKIIMH PACTCHUN 1 1
W0J
JKUBOTHBIX
34 buorexHonorusa xak 1 https://m.edsoo.ru/TAKI9E
0Tpacib MPOU3BOJICTBA 62K
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne KoanuecTBo yacon
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! o0pa3oBaTejibHbIE
/ padoThI padoTsbI
0 pecypcsl
DBOJIIOLUS U METOBI €€ https://m.edsoo.ru/6KWQ9
1
U3YICHUS KBKU
Hcropus pazsutus
N https://m.edsoo0.ru/0SWC47
MpeJICTaBIeHUH 00 1
SSX
IBOJTIOIIAN
https://m.edsoo.ru/TOFAUE
MuUKpO3BOTIOLHS 1
4zp
[Monmynsuus kak
3JIeMEHTapHas €IUHUIA
BH/JIA ¥ DBOJIIOLUH.
https://m.edsoo.ru/D3UCL
JlaGopaTopnas pabota No 1 0.5 TSOF
1 «CpaBHEHUE BUIO0B 110
MOP(OJIOrHIecKOMy
KPUTEPUIO»
BIDKYIIIUE CHIIBI
Aeimicym https://m.edsoo.ru/3EH6CN
(>nmemeHTapHbIe 1 oWl
(haKTOpBI) SBOJIOLUH
EctecTBeHHbIi 0TOOD U 1 https://m.edsoo.ru/DY32B

ero Gopmbl

UubDOO



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaTel 3BOIIOLMY:

MPHUCTIOCOOICHHOCTD
OpraHu3MOB U
BUJI000pa3oBaHue.

7 JlaboparopHas pabota Ne 0.5 https://m.edsoo.ru/WAJHS
2 «Onucanue ' TLOB
MIPUCTIOCOOIEHHOCTH
opraHnusma u eé
OTHOCHUTEIILHOTO
XapaxkTepa

8 Hamnpasnenuns u nytu https://m.edsoo.ru/PI1FI0Y
MaKpO3BOJIIOLIMI V3

9 Heob6parumocTth https://m.edsoo.ru/CLAV
SBOJIIOIUN C5JJ

10 Uctopus xxu3Hu Ha 3emiie https://m.edsoo.ru/MJYY1
W METOJIBI €€ N3YUEHUS MVX7
['unoTessl

11 https://m.edsoo.ru/EKNHX
MIPOUCXOKICHUS KUZHU BOS?

Ha 3emiie
Pa3BuTHe *u3Hu Ha
https://m.edsoo.ru/ECINST
12 3emuie 10 3pam U
F62
nepuoiam
OcHOBHBIE ATaIbI
3BOJIFOLUH https://m.edsoo.ru/7K1LYO0
13 B 05 p

PaCTUTCIIBHOTO U
JKUBOTHOT'O MHUpa.

SCT



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT

[TpakTtuyeckas padora Ne
1 «3yuenue
MCKOTIAEMBIX OCTaTKOB
pacTeHUH 1 KUBOTHBIX B
KOJUISKITHSIX)

CoBpeMeHHas cucTema

https://m.edsoo.ru/\WSEXN

14
OpPraHH4YeCKOro Mupa 9YAK
15 DBOJIIOIMS YEJI0OBEKA https://m.edsoo.ru/ADV3JE
(aaTpOTIOTEHE3) RUE
BIDKYVILIAE CUJIBI
16 é)aKTzH;) https://m.edsoo.ru/D7JZM
p BYPQ
aHTPOTIOTeHE3a
17 OCHOBHEBIE CTaJINH https://m.edso0.ru/14G19M
HBOJIOLIUY YCIIOBEKa Q4K
UYenoseueckue pacel U
https://m.edsoo.ru/XL70QK
18 MIPUPOJIHBIC aIalITAlUH
C5PK
yeJI0BeKa
Pe3epBHbIil ypok.
O060011eHne 110 TEME
https://m.edso0.ru/R6L7VY
19 «Bo3HuKHOBEHME U 2GB
pa3BUTHE )KU3HU Ha
3emiie»
https://m.edsoo.ru/K46KO
20 DKOoJIoTus KaK HayKa
N56I
21 Cpenpl oOuTaHus u https://m.edsoo.ru/DCOIE

9KOJIOTHYECKUE (aKTOPbI

uUIC9



https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9

AOGuotnueckue (HakTopsbI.
JlaboparopHas pabota Ne
3. «Mopdoorngyeckue
0COOEHHOCTH pacTEeHUI
U3 Pa3HBIX MECT

https://m.edsoo0.ru/G7NF3P

22 OOHUTaHUA. 0.5 INM
JlaGoparopHas pabota Ne
4. «BausHue cBeTa Ha
POCT ¥ pa3BUTHE
YEPEHKOB KOJIEyCa»
23 BroTieckie hakToph https://m.edsoo.ru/A6Z8M
GNOR
OKOJIOTUYECKHUE
XapaKTEPUCTHKHU
TTOTTYJISIIAH. _
24 [TpakTrueckas padota Ne 0.5 fg;p;.//m.edsoo.ru/X42J6A
2 «IloncyéT mIOTHOCTH -
MOMYJISAIIAKA pa3HBIX
BHJIOB PACTEHUI»
o5 Coo01ecTBa OpraHu3MoB https://m.edsoo0.ru/0T2K1P
— OHoIEeHO03 NGZ
26 OKOJIOTUYECKHUE CUCTEMBI https://m.edsoo.ru/S1LIRW
(?KOCUCTEMBI) ZMR
OCHOBHBIE TTOKa3aTeIn
97 3KOCHUCTEMBI. https://m.edsoo.ru/NSTEW
OKOJIOTHYECKHE 0GPE

nupamubel. CBolicTBa



https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE

skocucteM. Cykueccust
28 TTOUDOLHLLE SKOCHCTEMEL 1 https://m.edsoo.ru/WIDM
PUPOL MUBC5
29 AHTpONIOreHHBIE 1 https://m.edsoo.ru/WRS65
J3KOCHUCTEMBI U3wcC
30 buocdepa — rnobanpHas 1 https://m.edso0.ru/2X1VG5
9KOCHCTEMA 3eMITH Q18
3aKOHOMEPHOCTH
https://m.edsoo.ru/\V5JT6B
31 CYIIIECTBOBAHMS 1 387
orocdepsl T
32 YenoBeuecTBO B 1 https://m.edsoo.ru/HXCDH
ouocdepe 3emau PXDJ
33 CocymiectBoBaHne 1 https://m.eds00.ru/187G376
MIPUPOJIBI M YeJIOBEYCCTBA 06
Pe3epBHbIit ypok.
34 O06o001eHrne TeMbl 1 https://m.edso00.ru/SW5XC
«Coo0itecTBa u F3K6
9KOJIOTMYECKHUE CUCTEMBI»
OBILEE KOJIMYECTBO
34 2.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl
cpeaHero oo1ero o0pa3zoBaHus

CdopMHUpOBaHHOCTH 3HAHHUI O MECTE U POJIA OHMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBCHHBIX HAYK,
B (OpPMHUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHON KapTHHBI MHpPAa U HAyYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCHUUCKUX M 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHAITLHON
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHsI )KU3HEHHBIX 3aJ1a4

YMeHHne packpbIBaTh COJCpKaHWE OHOJOTHUYECKHMX TEPMHUHOB W TOHITHH: XU3HB, KJIETKA, OPraHU3M;
MeTabonmm3M (OOMEH BEIIECTB W MpEBpaIlleHue SHEPruH), TOMEOCTa3 (CaMOperysisius), ypOBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAaMOBOCIIPOH3BEIEHHE (PETIPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYHBOCTD,
POCT ¥ pa3BUTHE

YMenue wusnaratb OHMOJIOrMYECKHWE Teopuu (KJIETOUHAas, XpOMOCOMHasi, MyranuoHHas), 3akoHbl (I
Mennens, T. Moprana, H.M1. BaBuimoBa) u ydeHus (0 IEHTpaX MHOTO0Opa3usi U TMPOUCXOKICHUS
KynbTypHbIX pactenuit H.J. BaBuiosa), onpenensite rpaHUIbl UX MPUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAay4YHOTI'O IIO3HAHUA B 0HoJI0TUHU (Ha6JHOI[eHI/Ie H OIIMCAaHUC XHUBBIX CHUCTEM,
IIpoueCCoB " HBHCHHﬁ; opranu3anusa U IIPOBCACHUC OHOJIOrHYECKOTO OKCIICPUMCHTA, BBIJIBUJKCHHUC
THUIIOTE3bI;, BbIABJICHHUC 3daBUCUMOCTH MCXKAY HCCICAYCMBIMH BCJIMYHWHAMU, 00BsICHEHHE IMOJTYUCHHBIX
pPEe3YyIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC J€JIaTb BBIBOJBI Ha
OCHOBAHHWHU IOJTYYCHHBIX pe3y.]'IBTaTOB)

YMeHue BoIACIATH CYHICCTBCHHBIC IIPU3HAKN BUPYCOB, KJICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, 0COOCHHOCTH ITPOLCCCOB oOMeHa BCIICCTB U IPCBPAIICHUA DHCPIUHU B




KIeTKe, (HOTOCHMHTE3a, TUTACTUYECKOTO M DHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOIOTBOPEHUS, PA3MHOKCHHSI, WHAUBHUIYAJILHOTO PA3BUTHS OpraHn3Ma (OHTOTeHe3)

YMeHne MpUMEHSTh TOJTydYeHHBIC 3HAHUS Ul OOBSICHEHUS OMOJOTHMYECKHX HPOIECCOB M SIBICHUH, LIS
IPUHSTHS IPAKTUUECKUX PEIIEHUIN B MOBCEAHEBHOMN JKU3HU B LIENIAX 0OecredeHus] 0€30IacCHOCTH CBOETO
310pPOBbSI M 3/I0POBbS OKPYXKAIOLIUX JIIO/IEH, COOJIIOJICHUSI HOPM T'PaMOTHOT'O MOBEJEHMSI B OKpY KaroLei
MIPUPOJIHON cpejie; TOHUMaHue HE0OOXO0IMMOCTH UCHOJIb30BaHUs TIOCTUKEHUI COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOT M JUIsl pallMOHAJIBHOTO MTPUPOI0TI0Ib30BaAHUS

Ymenue pematb JJCMEHTAPHBIC TCHCTHUYCCKUC 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HO€ CKpCUIMBAHUC,
CHOCIINICHHOEC HACJICAOBAaHUEC, COCTaBJIATh CXCEMBI MOHOFI/I6pI/IlIHOFO CKpC€IIUMBaHUA IJId IMPCACKA3aHUA
HACJICOJOBaHUWs ITPU3HAKOB Y OPTaHN3MOB

YMeHHe BBHITIONHATH JIa0OpAaTOpPHBIE W TPAKTHYECKHE paboThl, COOMIOIaTh TMpaBWia Mpu padoTe ¢
y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHEM

YMeHue KpUTHYECKH OICHMBaThb W HMHTEPHPETUPOBATH HHPOPMALMIO OHOJIOTHYECKOTO COACpIKaHMS,
BKJIIOUAIOLIYIO TICEBJIOHAYYHbIE 3HAHHUS W3 pa3iuuHbX HCTOYHMKOB (CMMU, HayuHO-TIOMyNsSpHBIE
MaTepHalbl); STUHUECKHE aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHHM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUU

10

YMeHne co3gaBaTh COOCTBEHHBIE MHCHBMEHHBIE M YCTHBIE COOOIMIEHHs, 00001mas OHOJIOTHYECKYIO
UH(GOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCITOJIb30BATh MOHATHIHBIN ammapar OHoJOTHu

11 KIJACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
cpeaHero oouero o0pazoBaHus

CchopMupoBaHHOCTH 3HAHUH O MECTE U POJI OMOJIOTHH B CUCTEME HAYy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAydHOTO MHPOBO33PEHUS; O
BKJIQJIe POCCHMCKMX M 3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM; (DYHKIMOHAIBHOM




T'paMOTHOCTH YCJIOBCKA IJId PCHICHUS )KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJIEp)KaHUE OHMOJIOTHUYECKUX TEPMUHOB WM TIOHSTHHA: BUJ, TOIMYJSAIHUS, TEHOPOH],
IBOJIFOIMS,  JBIKYIIME  CHJIBI  ((paKTOphI)  DBOJIONHH,  IPHUCIOCOOICHHOCTh  OPraHU3MOB,
BUJI000pa30BaHNE, IKOJIOTHYSCKHAE (PaKTOPHI, IKOCUCTEMA, TPOYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IISITH
MUTaHK, SKOJIOTHYeCKas MupamMuia, OnoreoreHos, ornochepa

YMmenue uznarate 6MoJoruueckue Teopuu (3BosronuoHHas teopus Y. [lapBuHa, cUHTeTHUYECKas TEOpUs
SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoipiiieBoro cxonactBa K.M. bapa, depenoBanusi riiaBHbIX
HanpasyieHui u myreit sBomonu A.H. CeseprioBa, yuenust o ouocdepe B.M. Bepnazackoro), onpenensits
T'paHUIbl UX MIPUMEHUMOCTH K )KUBBIM CUCTEMAM

YMeHne BIajieTh METOIaMH HAyYHOTO TO3HAHUS B OMOJOTHH (HAOJIOICHUE U OMMCAHUE KUBBIX CUCTEM,
MPOIIECCOB W SIBJICHUM;, OPraHW3allds W TMPOBEACHUE OMOJIOTMYECKOTO HKCIIEPUMEHTA, BBIIBUKEHUE
TUTIOTE3bI; BBISABJICHUE 3aBUCUMOCTH MEXAY HCCIEAyeMBIMH BETUYMHAMH, OOBSICHEHHE MOJYICHHBIX
pe3ynbTaTOB, WCIIOJB30BAHHBIX HAyYHBIX TMOHITHH, TEOPUM M 3aKOHOB; YMEHHE JEJaTh BBIBOJBI Ha
OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTATOB)

YMeHne BBIICTATH CYIIECTBEHHBIC MPHU3HAKK CTPOCHUSI OMOJOTMYECKHX OOBEKTOB: BUOB, MOIYJISIUH,
MPOJYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTCOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
HACJIC/ICTBEHHOW HM3MCHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPHCIOCOOICHHOCTH
OPraHu3MOB, JICHCTBUS YKOJOTHUECKUX (PaKTOPOB HA OPraHU3MBbI, IIEPEHOCA BEUIECTB U TIOTOKA SHEPTHH B
HKOCHCTEMAaX, aHTPOTIOTCHHBIX M3MEHEHHH B IKOCHCTEMaX CBOEW MECTHOCTH, KPYyroBOPOTa BEUIECTB U
OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue IMPUMCHATH IOJYYCHHBIC 3HAHUSA I 0OBsICHEHHST OMOJIOTHYECKUX MponecCoB u HBJ'IeHPIfI, JJIA
IMPHUHATHA IMIPAKTHYICCKUX pCI_HeHI/Iﬁ B HOBCGI[HGBHOﬁ KHU3HHU B LECIIAX oOecrneyeHust 0€30aCHOCTH CBOETO
3A0POBBA U 3J0POBbA OKPYKAOIIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/I$[ HOPM I'PaMOTHOT'O ITOBCACHUS B 0pr>KaIOH.[eﬁ
HpI/IpOI[HOI‘/‘I cpeac; NMMOHMMAaHUue HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ ouoaoTHU
UL pallMOHAJIBHOTO ITPUPOJO0TIOJIE30BAHUS

YMeHue pemarh dJeMEHTapHble OWOJIOTMYECKHE 3aJ[aud, COCTaBISATH CXEMbI IEpPeHOCa BEIIECTB H
SHEPTUU B IKOcHcTeMax (LM MUTaHNs)




YMeHue BBHIMONHATH JIA0OpATOpPHBIE W MpaKTHYeCKWe paboThl, coONIOAaTh MpaBuia mpu pabdore ¢

8 y4eOHBIM U JJaO0PAaTOPHBIM 000PYJOBaHHEM
YMeHne KpUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH MHPOPMALUIO OHOJOTHYECKOTO COJCPKAHMUSA,

9 BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 pPa3inyHbIX HcTouHUKOB (CMMU, HayyHO-mOMynsipHBIE
MaTepHalbl); paCCMAaTPUBAThH TI00ATBHBIE SKOJIOTUYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHPOBATH TIO
OTHOIICHHUIO K HUM CO6CTBCHHyIO IIO3UIIUIO

10 YMmenue co3naBarh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001as OHOJOrHYECKYIO

nH(}OpMaINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUIHBIN annapaTr OMOJIOTUI

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 buonorus xak Hayka

11 buonorus — nHayka o xwuBoil mpupoze. Ponbp Ouosiornn B (OpMHUpPOBAaHMHM COBPEMEHHON HAay4YHOW KapTHHBI MUDA.
' Cucrema OMOJIOTHYECKUX HAYK

12 Metonpl TMO3HAHUS JKUBOM MpUPOAbl (HAOMIONEHWE, OSKCIEPUMEHT, OMNHMCaHHe, H3MEepeHue, Kiaccudukamms,
' MOJICTUPOBAHHUE, CTATHCTHYECKass 00pabOTKa JaHHbBIX)
2 JKuBble cucTeMbl U UX OpraHu3anus

2.1 Kusbie cucteMbl (OMOCHCTEMBI) Kak MpeaAMeT u3yueHus ouosnorun. CBoiicTBa OMOCHUCTEM M UX pa3HOOOpa3ue

99 YpoBHU OpraHuzanuy OHOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOYHBIM, OPraHW3MEHHBIM, MOMyIsSIUOHHO-

BUJIOBOI, 9KOCHCTEMHBIH, OHoChepHBI




XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMHUYECKUM COCTaB KICTKH. XHUMHUYCCKHUE 3JICMCHTHI: MaKpO3JICMCHTBI, MUKPO3JICMCHTHI. BOI[a U MHUHCpPAJIbHBIC
BeHICCTBA. qDYHKIII/II/I BOJBI 1 MUHCPAJIbHBIX BCIICCTB B KJIICTKC. HOIIIICp)KaHI/IC OCMOTHYECKOT0 Oaranca

3.2

benku. CocraB u ctpoeHue 0enkoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€JIKOBOM MOJIEKyNIbl (MI€pBUYHAs, BTOpPUYHAs, TpPETHUYHAs U
YeTBepTUYHAs CTPYKTYpa). XUMHUECKHUE CBOMCTBA OenKkoB. bruosornueckue GyHKIUn OENKOB.

®epMeHThl — OuoJsiornyeckue KaranusaTopbl. CTpoeHue (epmMeHTa: aKTUBHBIM LIEHTp, CyOcTpaTHasl CHEHU(PUYHOCTD.
KodepmenTsl. Butamunsl. OTimunst epMEeHTOB OT HEOPraHUUECKUX KaTaJIn3aTOpPOB

3.3

VYrieBoapl: MOHOCaxapuabl (TIOKO03a, pubo3a U JIe30KCHpU003a), nucaxapuibl (caxaposa, JIAKTo3a) U TMOJTHCcaxapHuabl
(kpaxmai, TIIMKOTEH, 1eJUTI0NI03a). bronornueckne pyHKIMM yriaeBOA0B.

JIunuapl: TpUrIIHLEPHUIBI, cTepouibl, pochonunuasl. I'napodunsHO-ruaApoPoOHbIe cBOMCTBA. bruonornyeckue GyHKINH
munuoB. CpaBHEHHE YTIIEBOJIOB, OEIIKOB M JIMIUJIOB KaK HCTOYHUKOB DHEPTUU

3.4

Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotuapl — MoHOMEpHI HYyKIEHMHOBBIX KUCIOT. Ctpoenne n pynkmuu JIHK.
Crpoenne u ¢pynkiuu PHK. AT®: ctpoenne u GyHKImm

3.5

[uTonorusa — Hayka o kietke. Knetounas Teopusi. MeTo bl M13y4eHUs: KIETOK

3.6

Krnetka kak nenoctHas kuBas cucrema. OOIiue MpU3HAKU KIETOK: 3aMKHYyTasi HapyxkHas MeMmOpana, moiekynsl JJHK
KaK FeHeTHYECKHI armapar, CUCTeMa CUHTe3a Oelka

3.7

Tunsl KIIeTOK: SykapuoTHUecKas U mpokaprotudeckas. OcCOOEHHOCTH CTPOEHUs MPOKapuoTHuueckoi kiueTku. Kierounas
creHka Oaktepuil. CTpoeHHE SyKapUOTHYECKOW KIeTKH. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, KMBOTHOW W TPUOHOM
KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHAsl CTEHKA, INIMKOKANIWKC, uX ¢yHkuuu. Ilnazmartuueckas memOpaHa, eé
cBoiictBa U ¢yHkuuu. [luromnasma u e€ opranouasl. OqHOMEMOpaHHBIE OPraHOUIBI KIETKH: DHJOIIIa3MaTuyeckasi CeTh
(BIIC), anmapat 'onbmaxu, Mu3ocombl. [1oayaBTOHOMHBIE OpraHOWbI KJIETKH: MUTOXOHIPUH, IacTubl. [Iporcxoxaenue
MUTOXOHpUI U TuiacTu. Buapl mnactua. HememOpanHbie opraHOUIb! KIETKH: pUOOCOMBI, KJIETOUHBINA IEHTP, PECHUYKH,
KryTUki. OYHKIIUU OPraHOUIOB KIETKU. BriroueHus

3.9

SAnpo — perynasTopHblii LeHTp kieTku. CTpoeHue sjpa: sifaepHas o000J0uYKa, KapHoIUla3Ma, XPOMATHH, SAPBILIKO.




XpOMOCOMBI

3.10

TpancnopT BemEeCTB B KIIETKE

X(I/ISHG[[G?[TCJH)HOCTI) KIICTKH

4.1

OOwmeH BemiecTs, Wi MeTab0IM3M. AcCUMMIALINS (TUTACTHYECKUI OOMEH) U AUCCUMIIIALNS (SHEPreTHYecKuii 0OMeH) —
JIB€ CTOPOHBI E€AMHOTO Mpoliecca meradosn3ma. Tumbl oOMeHa BemiecTB: aBTOTPOQHBIA M reTepoTpodHbId. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dotocunre3. CeroBas W TeMHOBas (a3el (orTocuHTe3a. Peakumn dotocuHTe3a. DdPekTHBHOCTL (HOTOCHHTE3A.
3Hauenue (GoTocwHTE3a IS KU3HH Ha 3emiie. BriusHue ycnmoBui cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIMICHHS €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemMocuHTe3. XeMOCHHTE3UpYIoNTHe OakTeprn. 3HaYeHNEe XeMOCHHTe3a TS KI3HH Ha 3emire

4.3

DHepreTuyeckuii 0OMeH B KiieTke. Paciieniienre BenecTB, BbIACICHNE U aKKyMYJIMPOBaHUE SHEPTUH B KIIETKE. DTaIlbl
SHEepreTudeckoro obmMeHa. I'mmkomms. Bposkenue u ero Buapl. KucinopomHoe OKHCICHHE, WM KIETOYHOE JbIXaHHE.
D¢ hEeKTUBHOCTH PHEPTrETUIECKOTO 0OMEHA

4.4

Peakun matpuunoro cunHte3a. ['enerndeckas uHpopmarus u JJTHK. Peanmzarus renernueckoit nHGoOpManum B KIETKE.
I'eneTnveckuit kox u ero cBoictBa. Tpanckpumniuss — marpuudbii cuHte3 PHK. Tpancnsmmst — 6uocunte3 Oenka.
KomupoBanue amunokucnot. Poss pubocom B 6GuocuHTese Oenka

4.5

Hexnerounsie dopmbl sxu3Hu — BUpYychl. Mctopust oTkpbiTus BupycoB (/.M. MBanoBckuit). OcoOOCHHOCTH CTPOCHUS U
KU3HENEATeNIbHOCTH BUpPYCcOB. bakrtepunodaru. bone3nu pacTeHuii, >KMBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BHPYCAMHU.
Bupyc ummynonedunura yenoeka (BUY) — Bo3Oymutens CIINa. Ilpodwunaktuka pacrnpocTpaHeHUs BHPYCHBIX
3a00JIeBaHUI

PasmHoxeHMe u HHAWBUAYAJIIBHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii mukm, unu KU3HEHHBbIH LUK kieTku. Mutepdaza um muto3. Ilpomeccsl, mporekaromue B HHTEpdase.
Pennmukamuss — peakuus MmatpuuHoro cunreza JIHK. Crtpoenue xpomMocoM. XpoOMOCOMHBIM HabOp — KapUOTHIL
JINTUIIONAHBIA M TalIONAHBIA XPOMOCOMHBIE HaOOpbl. XpomaTuabl. lluTonmormdeckne OCHOBBI PA3MHOXKEHUS H
WHIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Jenenne knetkn — Muto3. Ctaaun muto3a. [Ipoueccsl, mpoucxodsamie Ha pa3HbIX CTaAUsIX MHUTO3a. buosornueckuit




CMBICJI MUTO3a

5.2

@opMbl Pa3MHOKEHHMsSI OpraHU3MOB: Oeclosioe M I0JI0BOe. Buapl 0ecnosioro pasMHOXKEHHS: JEICHHE HAaJBOE,
[IOYKOBAaHWE OJIHO- M MHOIOKJIETOYHBIX, CIIOpOOOpa3oBaHME, BEreTaTUBHOE pa3MHOKeHue. lckyccTBeHHOE
KJIOHHPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JUIs CEJICKIMH

5.3

ITooBoe pa3MHOMkKeEHME, €r0 OTINYHUS OT OECIOJIOrO.
Meito3. Cramun wmeiosa. Ilpouneccel, mpoucxozasimue Ha craausx wMeiosza. [loBexpeHune Xxpomocom B Melo3e.
Kpoccurrosep. bruosiornueckuii CMbICI M 3HAYEHUE MEH03a

5.4

FaMCTOFCHC?: — HpOHCCC O6pa3OBaHI/I$I ITIOJIOBBIX KJICTOK y JKNBOTHBIX. HOJ’IOBBIC JKCJIC3bl. CEMCHHUKHN U SINYHUKU.
OO0pa3oBaHWe W Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CrmepMaTo30Wj, SUIIEKJIETKAa) — CIIEPMATOTeHE3 U OOTCHE3.
OcoOEHHOCTH CTPOEHHUS SUIEKIIETOK U criepMaTo30uA0oB. OmrogoTBopeHue. [laprenorenes

5.5

NnnuBuayansHoe pa3BuTHe (OHTOT€HE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHes3). DTarbl IMOPHOHAIBHOTO Pa3BUTHS
y TI03BOHOYHBIX JKUBOTHBIX: JpoOJeHHe, racTpyisuusi, opraHoreHe3. I[loctamOpuonanbHOe pa3Butue. Tumbl
MOCTAMOPHOHAIIBHOTO Pa3BUTHUSA: MpsIMOE, HEmNpsMoe (JIMYMHOYHOE). BimsHue cpeabl Ha pa3BUTHE OPIraHU3MOB;
(bakTOpBl, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOEHUE CEMEHHU, CTaJJUM Pa3BUTUS

HaCJ'IeI[CTBeHHOCTB 1 USMCHYMBOCTH OPIraHU3MOB

6.1

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BUTHS T€HETHKU. BKaa pocCHHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TeHEeTUKHU (THMOPHI0NIOTMYECKU, HUTON€HETHUECKUH, MOJIEKYIspHO-TeHeTudYeckuil). OCHOBHbBIE
reHeTHUYecKre NOHITHs. [ 'eHeTnyeckasi CUMBOJIMKA, UCIOJIb3yeMasi B CXeMaX CKpelMBaHUN

6.2

3aKOHOMepHOCTI/I HacCJICJOBaHUA IIPHU3HAKOB, YCTAHOBJICHHBIC I'. Meungenem. MOHOFI/I6pI/II[HOG CKpCIIUBAHUC. 3aKoH
e,Z[I/IHOO6p2131/IH FI/I6pI/II[0B IIEPBOI'0 IMOKOJICHHA. HpaBI/IJ'IO JAOMHWHUPOBAHUS. 3aKoH pacliCIluICHUS IIPU3HAKOB. I'unotesa
4UCTOTHI raMeT. IloHoe 1 HenmoJHOoe JOMHWHUPOBAHUC.

[[I/II"I/I6pI/II[HOC CKpCIIUBAHUC. 3aKOH HE3aBHCHMOTI'O HacCJICAOBAaHUA  IIPHU3HAKOB. I_[I/ITOFGHGTI/IIIGCKI/Ie OCHOBBI
,Z[I/IFI/I6pI/I,Z[HOFO CKpCIIUBaHUs. AHaJ'II/BI/IpyTOH_[ee CKpCIIMBAaHUC. Hcnons3oBanue AHAJIM3UPYIOUICTO CKPCHIMBAHUA UIA
ONPCACIICHUA I'CHOTHUIIA ocobu

6.3

CI_Iel'IJ'IeHHOC HacCJICAOBAaHUC IPU3HAKOB. PaGora T. MopraHa o CHCINICHHOMY HACJIICAJOBAaHHUIO T'CHOB. HapymeHHe




CUEIUICHUS TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA. XPOMOCOMHAs TEOPHS HACIIEICTBEHHOCTU. [ eHeTHUecKue KapThl.
l'eneruka mnosa. XpOMOCOMHOE OIpe/eleHue IoJia. AyTOCOMBbl M IOJIOBBIE XpPOMOCOMBI. ['OMoramerHele u
reTeporaMeTHbie opranu3Mel. HaciienoBanue mpu3HaKkoB, CIIETUICHHBIX C MTOJIOM

6.4

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAass W HacleACTBEHHass. Posib cpeapl B HEHACHEACTBEHHOM
M3MCHUYMBOCTH. XapaKTePUCTHKA MOIU(PUKAIMOHHON HM3MCHUMBOCTH. BapWallMOHHBIA psAJ W BapUallMOHHAS KPHUBas.
Hopma peakuumn mnpusnaka. KosnnuecTBeHHbIE U KadeCTBEHHbIE TPU3HAKM W WX Hopma peaknuu. CBoiicTBa
MOTU(DUKATTMOHHOM U3MEHYUBOCTH

6.5

HacnencrBenHnas, uiam reHOTUNINYECKAs], U3MEHYMBOCTh. KOoMOMHATHBHASI U3MEHYHUBOCTh. MeHO03 | MOJOBOM MPOIECC —
OCHOBa KOMOWMHATHBHON W3MEHUYMBOCTH. MyTallMoHHasT HW3MEHUYMBOCThb. Kiaccudukanus MyTanuili: TeHHbIE
XpOMOCOMHBIE, TeHOMHBIE. YacToTa W NMPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacieacTBeHHoi n3MeHunBoctd H.. BaBuioBa

6.6

I'enetnka yenoBeka. Kapnotun denmoBeka. OCHOBHBIE METOJBI TEHETHKH YEJIOBEKA: T€HEATOTHUECKUM, OJTM3HEIOBHIN,
[IUTOTCHETUYCCKUH, OMOXUMUYECKUHA, MOJEKYJIsIpHO-TeHeTHnuecknii. COBpEeMEHHOE  OMNpeeNICHHEe TEeHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUNHpPOBaHUE, B TOM uucie ¢ nomomipto [I[[P-ananusza. HacimencrtBeHHbie
3a00JIeBaHMsI 4YEJIOBEKA: TEHHBbIC O0JIE3HH, OOJIC3HW C HACJICICTBEHHONW MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
oose3nn. CoMmarnyeckue M TeHEpaTHBHbIE MyTanuu. [IpuHOUMNBI 310poBOTO O0Opa3za KH3HHW, JUArHOCTHKH,
npodUIAKTUKKH M JICUCHHUsS] TEHETHYECKHX OoJiesHeH. MeauKo-TeHETHYEeCKOEe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMIIMHCKOM TeHEeTUKH B TIPEIOTBPAIICHUH K JICUCHUH TeHETHUECKUX 3a00JI€BaHNUN YEIOBEKa

CCJ’ICKHI/ISI OPraHnu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Ceneknuusi Kak Hayka M Ipolecc. 3apoKICHHE CeJNeKUMM W Aomectukanus. Yuenne H.M. BaBuiioBa o meHTpax
MIPOUCXOXKICHUST M MHOroo0paszus KyJabTYpHBIX pacTeHul. LIeHTphl MPOMCXOXKACHHSA IOMAIlHUX >KUBOTHBIX. Copr,
MOpoJIa, IITaAMM

7.2

CoBpeMeHHbIE METObI CeJIeKIMU. MacCOBBIi U MHAMBUYAJIbHBIA OTOOPHI B CENEKIIMM PACTEHUH U )KUBOTHBIX. OLeHKa
9KCTepbepa. bIu3kopoacTBeHHOE cKpelmuBaHue — WHOpuAMHI. Ywucras mnuHuA. CKpeUIMBaHHWE YHCTBIX JIMHHM.
I'eteposuc, nmu ruOpugHas cuina. HeponacTBeHHoe ckpelminBaHue — ayTrOpuauHr. OTaanéHHas rubpuauzanus U eé
ycrexu. MCKyCCTBEHHBINI MyTareHe3 M IOJIyYE€HHE IOJIMIUIONJOB. JIOCTHIKEHHUS CENEeKIUM pPAacTEHWM, JKUBOTHBIX U
MHKDPOOPIaHU3MOB




7.3

buorexnonoruss kak orpacib NPOU3BOACTBA. ['€HHas WHXKeHepus. OTtamnbl co3gaHus pexkomoOuHanTHo JIHK wu
TpaHCTE€HHBIX Oprann3MoB. Knetounas urxkenepus. Knetounsie KynbTypbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHE PACTEHUH.
KnonupoBaHue BBICOKOIPOJYKTUBHBIX CEIBCKOXO3IHCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE M ITUYECKUE MPOOIEMBI.
I'MO — reserndeckn MOAM(PUIIMPOBAHHBIE OPraHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIFOIIMOHHAS OMOJIOT U

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupnerenbcTBa 3BOMIONKU. [1al€OHTONIOTMYECKUE: TOCIEIOBATEIBHOCTh TOSBICHHUS BHJIOB B IMAJICOHTOJOTUYCCKOM
JIETOTIUCH, TIepexoaHbie Gopmbl. buoreorpaduueckue: cxoACcTBO W paznuuue (payH U ¢uiop MaTepUKOB M OCTPOBOB.
OMOPHOJIOTHYECKUE: CXOJCTBA U PA3IUYUs SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHUE!
TOMOJIOTHYHBIC, AHAJIOTMYHBIC, PYJMMCHTapHbIC OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH ¥ OCHOBHBIX META0OJIMYECKHX ITyTeH y BCEX OPraHU3MOB

1.2

Opomonmonnas teopus Y. [apsuna. [Ipennochuiku BOZHUKHOBEHUS JapBUHU3MA. [[BUXKYIIME CHUIIBI SBOJIOLUHN BUIOB
no JlapBuHy (M30BITOYHOE PAa3MHOXKEHHE MPU OTPAHMUYEHHOCTHU PECYPCOB, HEONpEeIeNEHHAs U3MEHUMBOCTh, OOph0Oa 3a
CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunreruueckast Teopus 3Boronuu (CTD) u ocHOBHBIE €€ monokeHus. MukposBoronus. [lomymsaius kak equHuIa BUaa

X 3BOJIFOIIMH

1.4

JBokyiue cuibl (pakTopbl) SBOJIOLMH BUIOB B Ipupoae. MyTallMoHHbIN npolecc 1 KOMOMHATUBHAS U3MEHYUBOCTb.
[TomynsuuoHHble BoJHBI U Jpeii¢ reHoB. M3omsaums m murpamus. EcrectBeHHbIl 0TOOp — Hampapistomuil (aktop

sBomoIK. POPMBI €CTECTBEHHOTO 0TOOPA.




[Tpucnoco6aeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BoJifonuu. Ilpumepsr npucnocoOnenuii y oprann3MoB. ApoMop(o3bl
n puauoajarnTanuu.
Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHUS: T€OTpapruecKoe, SKOJIOTHIECKOe

1.5

MakxpoaBostonusi. @opMbl 3BOTIOLUU: (puneTHUECKas, TUBEPreHTHAs, KOHBEpPreHTHas1, napauiensHas. HeoOparumocTs
9BOJIFOLIUHI

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuHBIEe NIPEICTaBICHUS O 3apOKICHUH KU3HU. HayuHble runoTe3sl BO3HUKHOBEHUS JKU3HU Ha 3emiie: abuoreHes u
naHcnepMus. XUMUYecKasi 3BOJIOLUSA. ODKCIEPUMEHTAIBHOE IMOATBEP)KIECHNE XUMHUYecKol sBomonuu. HauanbHbie
sTansl Ouonorunyeckoi 3Boitonuu. I'unoresa PHK-mupa. IlepBeie kinetku u ux spostonus. @opmupoBaHue OCHOBHBIX

TPy KUBBIX OPTAaHU3MOB

2.2

Pa3Butue xxu3Hu Ha 3emiie 1o 3pam u nepuojaam. Karapxei. Apxelickas u mpotepo3oiickas 3psl. [laneo3olickas spa u e€
TepuoAbl: KeMOPUHUCKHM, OPIOBUKCKUN, CHUTYPUUCKUHN, JT€BOHCKUN, KAMEHHOYTOJIbHBIN, IEpMCKHUA. M e3030¥icKas spa 1
€€ MepuoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas spa M €€ mNepuoapl: MAJEOr€HOBBIM, HEOTCHOBBIM, AHTPONOTECHOBBIM. XapaKTepHUCTUKA KiIMMaTa |
reoJIOTHYECKHX IpoieccoB. OCHOBHBIE ATAIbl SBOIOIMH PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(do3bl y pacTeHU i
1 KUBOTHBIX. [losIBIIeHNE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4e€CKoOro Myupa Kak OTpa>K€HHUE 3BOJIIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE Ir'pyaIibl OpraHu3MoOB

2.4

DBOJIOLMS YeJoBeKa. AHTPOIOJIOTHA KaK Hayka. Pa3BuTue mpeicTaBlieHUH O MPOUCXOXKACHUU dYeloBeka. MeTomsl
M3Yy4eHHUs aHTpororene3a. CXoICTBa U pa3uyusl YelIOBeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.
JBuxymue cuibl (pakTopsl) anTponorenesza. HacneacTBeHHass M3BMEHYUBOCTD U €CTECTBEHHBINM 0TOOp. OOIIeCTBEHHBIH
00pa3 >KM3HU, U3TOTOBIECHUE OPYAUN TPYyIa, MBIIIIICHUE, PEUb

2.5

OCHOBHBIC CTalukid MW BCTBHU OSBOJIOHOMHU YCJIOBCKA: aBCTPAJIOIIMTCKH, YenoBek YMCHbIﬁ, Yenosek HpHMOXOI[SIH.IHﬁ,
YenoBek HeaHHepTaﬂLCKHﬁ, Yenosek pa3YMHBII>'I. Haxoaku HcCKoIlaeMbIX OCTaHKOB, BpEMsA CyHICCTBOBAHUA, 00J1acTh
PacnipoOCTpaHCHU, 00BEM TOJIOBHOTO Moa3ra, O6p33 JKU3HU, Opyaust

2.6

YenoBeueckne packl. OCHOBHblE  OOJIbIIME  pachl:  €BporeoMjHas  (eBpasuiickasl), HErpo-aBCTpaJIOMHAs




(3kBaTOpUaNbHAsA), MOHTOJIOMAHAS  (a3UaTCKO-aMepUKaHCKas). UepThl NPUCHIOCOONIEHHOCTH  TPEICTaBUTEINEH
YEJIOBEUYECKUX pac K YCIOBHM CylIecTBOBaHMs. EnnHCcTBO uenoBeueckux pac. Kputuka pacuzma

3 Opranu3Mbl ¥ OKpy>Karomias cpeia
31 DKoJiorusl Kak HayKa. 3ajadyd U pas3jeiabl SKOJIOrMH. MeTonbl 3KOJOTMYECKHX HCCIEIOBAaHUNA. ODKOJOTHYECKOE
' MHpoBo33peHue. Cpenibl 00MTaHNs OPraHM3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs,, BHYTPUOPTaHU3MEHHAS
39 Okonorudeckue ¢akropbl. Knaccudukanus skoaoruueckux (Gakropon: aOMOTHYECKHE, ONOTHYECKHUE U aHTPOTIOT€HHBIE.
' JleiicTBHE 9KOJOTrMYECKUX (PaKTOPOB HA OPraHU3Mbl
33 AOGuoTtudeckre (GakToOphl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoausMm. [IpucnocoOneHus opraHu3MoB K JICHCTBUIO
abuotuyeckux ¢pakTopoB. bruosornyeckue puTMsel
buotnueckue daxkropel. Buasl 6MOTHYECKHX B3aUMOJCHCTBHM: KOHKYPEHLUS, XUITHUYECTBO, Mapa3suTU3M, MyTyallu3M,
34 KOMMeHCaM3M  (HaxJIeOHWYECTBO, KBAapTHPAHTCTBO), aMEHCAJIW3M, HEUTpanu3M. 3HA4YeHHE OMOTUYECKHX
B3aUMO/JICHCTBUII 1715 CYIIECTBOBAHUS OPraHU3MOB B MPUPOJHBIX COOOIIECTBAX
35 OKOJIOTUYECKHE XApAKTEPUCTUKKA nNonyasiuud. OCHOBHBIE IOKA3aTENM MOMYJISALUMU: YHUCIEHHOCTb, IUIOTHOCTD,
' POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLMs. [[MHaMHKa YHCIIEHHOCTH MONYJISIUNN U €€ PEryJIsaus
4. CooOmiecTBa 1 SKOJIOTHUECKUE CUCTEMBI
41 CooOmiecTBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHMOIIeH03a: BUAOBAs, IPOCTPAaHCTBEHHAs, Tpoduyeckas (MUIeBas).
Buner-nomuaanTel. CBsi31 B OMOLIEHO3€E
Dkonorudeckue cucreMbl (3kocuctemsl). [lonarue o6 skocucreme u 6uoreoreHoze. OyHKIMOHATbHBIE KOMIOHEHTHI
9KOCHUCTEMBI: MPOAYLUEHTbl, KOHCYMEHThI, peayleHThl. KpyroBopoT BeEmIECTB U MOTOK 3HEPIrMU B 3KOCUCTEME.
4.2 Tpoduueckue (numieBsie) ypoBHH 3KocucTeMbI. [Tummessie nenu u cetu. OCHOBHBIE MOKA3aTeNU IKOCUCTEMBI: OMoMacca,
MPOIYKIHSI. DKOJOTUYECKHE MUPAMUJIBI: MTPOIYKIIMH, YUCICHHOCTH, OroMacchl. CBOICTBA SKOCHCTEM: YCTOHYHMBOCTD,
camoperyisanus, pazsutue. Cykueccus
43 IIpupoanbie 3KoCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MJIM IINPOKOJIMCTBEHHOTO JIECa.

AHTpOHOFeHHLIC OKOCHCTECMBI. AFpOBKOCI/ICTeMBI. yp603KOCI/ICTeMH. buonornueckoe M XO3SHCTBEHHOE 3HAYCHHE




arpo’KOCHCTEM U YpPOOIKOCHCTEM.
BbuopaznoobOpazue kak paxTop ycroitunBoctu 3xocucteM. CoxpaHeHHe OHOJIOTHYECKOTO pa3HooOpa3us Ha 3emiie

VYuenue B.U. Bepnaackoro o 6uocepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. XKuBoe BemecTBo u ero (pyHKIHH.
Ocobennoctu Omocdepsl Kak rii00aabHON 3KOCHUCTEeMBI. J[MHaMU4eckoe paBHOBecHe M oOparHas CBs3b B Omocdepe.

4.4
KpyroBopoTsl BemiecTB 1 OMOT€OXUMUYECKHUE IIUKIIBI AJIEMEHTOB (YTiiepo/ia, a3oTa). 30HAIbHOCTh Ouochepsl. OCHOBHBIE
OMOMBI CyIIN
UenoseuecTBo B Onochepe 3emin. AHTpONOTeHHbIe U3MeHeHUs B Onocdepe. [100anpHbIe 9KOJOTUYECKUE TPOOIIEMBI.
4.5 OcHoBa paIMoOHAILHOTO YIIPaBJIEHUS MTPUPOTHBIME PECYpCaMU U MX UCTOJIb30BaHue. JlocTmkeHuss OMOJOTHH U OXpaHa

IIPUPOIBI




