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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl M0 OHOJOTHH TEOPETHUYECKYIO OCHOBY JUIS OTPEACICHHUS TMOAXOI0B K (OPMHPOBAHUIO COAEPIKAHUS yU4eOHOTO
npenmera «buonorus» cocrtaBuian: koHuentyaibHble nojaoxeHuss @I'OC COO o B3auMo0o0yCI0BIEHHOCTH LIeJIeH, COIepKaHus, Pe3yJIbTaTOB 00y4EeHHUS
1 TpeOOBAHUH K YPOBHIO IIOJATOTOBKHU BBIITYCKHUKOB, ITOJIOKEHUSI 00 00IIKX LENSIX U IPUHILIKIIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSTHUE CUCTEMBbI
cpenHero oomiero oopasosanus B Poccuiickoit denepanuu, a Taxke MojoxeHus o crenuduke OMogoruy, €€ 3HaYeHNU B MO3HAHUH KUBOM MPUPOJIBI U
o0ecrieyeHnn CyIIECTBOBAaHUS YelloBedecKoro odmiectBa. COrylacHO Ha3BaHHBIM IOJIOKEHHSIM, OTPEICICHbI OCHOBHBIE (DYHKIIMH IMPOTPaMMBI IO
Oouosioruu u €€ CTPyKTypa.

[IporpamMma no Ouosioruu 1a€T MpecTaBiIeHHE O LeNsX, 00 o0mel cTpareruu oOydeHus, BOCIIUTaHUS U Pa3BUTHUSL 00YYAIOIINXCS CPEICTBAMU
yuebHoro mpenmera «buosorusy», ompenenser o0s3aTeNbHOE TPEAMETHOE COJEp)KaHHe, €ro CTPYKTYpY, paclpelesieHHe Mo pasjieiaM M TeMaMm,
PEKOMEHyeMYIO MOCIIEIOBATEIbHOCTh H3YUEHHUS Y4eOHOTOo Marepuana ¢ Y46TOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3zoBaTeNIbHOTO MPOIIEcca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromnXcCs.

B nporpamMme 1o OMOJIOTHH TaKXKeE YUUTBIBAIOTCA Tpe6OBaHI/ISI K IIaHUPYCMbIM JIMYHOCTHBIM, MCTAITPEAMCTHBIM W MMPEAMCTHBIM PE3yjibTaTaM
00y4eHus B pOPMHUPOBAHUN OCHOBHBIX BHJIOB y4e€OHO-TTO3HABATEIILHON JEATEIbHOCTH/YIeOHBIX ACHCTBUM 0OYJArOIINXCS TT0 OCBOCHHUIO COJICPIKAHMS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme no 6monoruu (10—11 ximaccel, 6a30BbIH YpOBEHB) peaTM30BaH MPUHIIUAI TPEEMCTBEHHOCTH B U3YYCHHH OMOJIOTHH, OJ1aroiaps ueMy
B HEH MpocMaTpHUBAETCsl HAIIPABJIEHHOCTh Ha Pa3BUTHE 3HAHMM, CBS3aHHBIX ¢ (HOPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, [IEHHOCTHBIX
OpHUEHTAINH JINYHOCTH, IKOJIOTUYECKOTO MBIIIICHUS, TPEICTABICHUN O 3I0pOBOM 00pa3e )KU3HHU 1 OEPEeKHBIM OTHOIIIEHHU EM K OKPYKAIOIIEH MPUPOTHOM
cpene. [ToaTomy Hapsiy ¢ H3ydeHHEM 001Ie0HOI0TrHUECKUX TEOPHId, a TAKKE 3HAHUI O CTPOCHHUH )KMBBIX CUCTEM PA3HOTO paHra M CyLI[HOCTH O CHOBHBIX
MPOTEKAIOIIKUX B HUX MPOIIECCOB B MpOorpamMme 1o OMOJIOTUU YJEeJIEHO BHUMAaHHE HCIIOJIb30BAHUIO MOJIyYEHHBIX 3HAHUN B MOBCEIHEBHOM JKU3HU IS
pelIeHns MPUKIATHBIX 3a/1a4, B TOM 4YHcie: NMPO(QUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHM YelOBEeKa, MEIUKO-TE€HETUYECKOr0 KOHCYIbTHPOBAHUS,
000CHOBaHUS SKOJOTMUYECKH LEIecOo00pa3HOro MOBEACHUS B OKpYXAIOIIeH MPUPOIHON cpene, aHalu3a BIUSHUS XO3SWCTBEHHOW NESTENbHOCTH
Yell0oBEeKa Ha COCTOSIHHE IMPHPOJHBIX M HCKYCCTBEHHBIX IKOCHCTEM. YCHUJICHHE BHUMAHMs K MPHUKIAJHON HAMpPaBICHHOCTH Y4eOHOTO MpeaMeTra
«buonorus» MPOAUKTOBAHO HEOOXOJMMOCTHIO OOECIEUEHHs YCIOBHM ISl pEHIeHHUs OJHOM M3 aKTyaJbHBIX 3a7ay HIKOJLHOTO OMOJOTHYECKOrO
oOpa3oBaHus, KOTOpas mpezarnoiaraetT (GopMUpoBaHHe Y 00ydarOIIUXCS CIIOCOOHOCTH aIaliTUPOBATHCS K U3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHEe cpeaHero oOiero oOpasoBaHHs 3aHMMaeT BaxkHoe MecTo. OHa oOecreynBaeT (GOpMHUPOBAHHE y OOYUAIOIIUXCS
MIPEJCTaBICHUN O HAyYHOU KapTHHE MHpa, paciiupseT 1 000011aeT 3HaHUS 0 )KUBOW MPUPOJIE, €€ OTIIMYUTENIbHBIX IPU3HAKAaX — YPOBHEBOM OpraHu3aln
U 3BOJIIOLIMM, CO3/1aéT YCIOBMS JJIS: MO3HAHMS 3aKOHOB JKUBOM Mpupoibl, GopMUpoBaHHs (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3/10pPOBOTO M
6e301macHoOro 00pa3a >KM3HHU, 3KOJIOTMYECKOT0 MBIIIJICHHS, IIEHHOCTHOTO OTHOILIEHMS K KHUBOMW MPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHue OHMOJOrMS HMeEET TakXkKe Ui PELIeHUs BOCIUTATENbHBIX M Pa3BUBAIOIIMX 3a/ad cpexHero ooéuiero obOpa3oBaHus,
coupanu3zanuu obydarouuxcs. M3ydenue Ouonoruu oOecreyuBaeT yCIOBHsS JUIsl (OPMHUPOBAHMS HMHTEIJICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U



MH(GOPMAIIMOHHBIX HABBIKOB, CTETHYECKOHN KYIbTYpPHI, CIIOCOOCTBYET MHTErPAlH OMOJIOTUYECKUX 3HAHUHU C MPEACTABICHUSAMHU U3 JIPYrHX y4eOHBIX
MPEIMETOB, B YaCTHOCTH, (PM3MKH, XUMUHU U reorpaduu. HazBaHHBIC MOJOXKEHHS O MpeAHAa3HAYeHUH ydeOHOTo mpenmera «buosorus» coctaBuin
OCHOBY JIJIs OIIPEIENICHHS TI0JIX010B K 0TOOPY U CTPYKTYPUPOBAHUIO €0 COJIEPKAHMS, IPEACTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OTt0op conepkanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3HMIUN KyJIbTYPOCOOOpA3HOTO MOIX0/a, B
COOTBETCTBUHU C KOTOPBIM OOYYalOMIMECs JOJDKHBI OCBOWTH 3HAHUS M yMEHHs, 3HAYMMbIC JUII (pOpMUPOBaHUS OOLICH KYIbTYPHI, ONPEIEIISIONIIe
a/IeKBaTHOE TIOBEJICHUE YEJIOBEKA B OKPYXKarollel IpUpOIHOM cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM KU3HU U IPAKTUUYECKOH AesTenbHoCcTH. Ocoboe
MECTO B 3TOW CHCTeME 3HAHWU 3aHUMAIOT AJIEMEHTHI COAEP)KaHUs, KOTOPHIE CIY)KaT OCHOBOH /sl (hOPMUPOBAHMS NPEICTABICHUI O COBPEMEHHOMN
€CTECTBEHHO-HAY4YHON KapTHHE MUpPa U LIEHHOCTHBIX OPUEHTALUSAX IUYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHHU3aIMH OMOJIOTHYECKOTO 00pa30BaHusl.

CrpykTypupoBaHHUE COJIepKaHusl yueOHOro MaTepHala B MporpamMme o OMOJIOTHU OCYIIECTBIEHO C Y4ETOM NMPHUOPUTETHOTO 3HAUEHUS 3HAHUN
00 OTIMYUTENbHBIX OCOOEHHOCTSX KMBOW HMPUPOJBI, O €€ YpOBHEBOIM OpraHU3allMd U 3BOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTO
npenMera «buosiorus» BbIIEIEHBI CIENYIOIIME CoAep)KaTenbHble JUHUM: «buojorus kak Hayka. MeTonpl HaydHOro mno3HaHus», «Kierka kak
Oouosnoruueckas cucreMa», «OpraHusM Kak Ouojormyeckas cuctema», «CucTreMa M MHOTooOpa3He OpPraHu4ecKoro MHpay», «IBOJIOLUS KUBOU
MPUPOABD, «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb uzyuenus yuebHoro npeamMera «buosorus» Ha 6a30BOM ypoBHE — OBJIaJIEHUE 00Y4arOIIUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHATBHON
OpraHM3aIiK KUBBIX CUCTEM PAa3HOI0 paHra M MpUOOpeTeHNuEe YMEHUN MCIOJIb30BaTh 3TU 3HAHUS /ISl TPAMOTHBIX JEHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOIBI M PEIICHUS] Pa3IMUHBIX )KM3HEHHBIX TPOOIIEM.

JloctrxkeHnue 1nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BoOM ypoBHE 00€CIIEUNBAETCS PELIEHUEM CIIECAYIONINX 3aay:

OCBOEHHE 00YUYaIOLIUMUCS CUCTEMBI 3HAHUI O OMOJIOTMYECKUX TEOPHSX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPABUIIAX, CIIYKAIIHX
OCHOBOI Ay (hopMHUpOBaHMSI MPEICTABIEHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METOJAaX HAyYHOTO MO3HAHUS, CTPOEHUH, MHOT000Opa3uu U
O0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alliy, BHIJAIOIINXCS OTKPBITHIX U COBPEMEHHBIX UCCIIEI0BAHUAX B OMOJIOTHH;

(dbopMupoBaHHe Yy 00yJarOmMXCsl MMO3HABATEIbHBIX, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN B Ipoliecce aHajau3a JaHHBIX O MyTAX
pa3BUTUS B OMOJIOTUN HAYYHBIX B3IJIA0B, UJCH U MOAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIHH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOell KyabTypbl, (YHKIHOHAIbHOW TI'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSICHATH M OLICHWBATH SIBICHUS
OKPY’KaIOILIEr0 MUpa KUBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUI U OMbITA, MMOTYYEHHBIX IPU U3Y4EHUU OUOJIOTUH;

dbopMupoBaHue y 0OydalOUIMXCS YMEHHM WJUIIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKMX 3HAHWN B MPAKTUYECKOM NEATEIBHOCTH YeJIOBEKa,
Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHMOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHMBOW MPHPOJbI, HEOOXOIUMOCTH OEpeKHOrO0 OTHOIIEHUS K HEH,
COOIOACHUS STUYECKUX HOPM IIPU MPOBEICHUHN OMOJIOTUYECKUX UCCIIEIOBAHUMN;

OCO3HAHHE IICHHOCTH OHOJOTHYECKHX 3HAHUN [UIsl TOBBIMICHUS YPOBHSA OKOJIOTMUYECKON KyNbTYpbl, I (OPMUPOBAHHUS HAYYHOTO
MHUPOBO33PEHUS;

IpPUMEHEHHE NMPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOW HU3HH /ISl OLIEHKU MOCJIEICTBHHA CBOEH AEATENIbHOCTH MO OTHOIIEHUIO K
OKpy»Karollel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHE U COOIOAEHNE Mep NPO(UIAKTUKY 3a00IeBaHUH.

B cucrteme cpennero obuiero obpazoBanus «buosnorus», usydaemas Ha 0a30BOM ypOBHE, SIBJISIETCS 00s3aTENIbHBIM y4eOHBIM IMPEIMETOM,
BXO/ISIIIIUM B COCTaB MpeaMeTHOM 00nacTi « EcTecTBEHHO-HAYYHbIE TIPEAMETHI».

Jlnis u3y4yenust 6uojaoruu Ha 6a30BOM ypoBHE CpenHero obiiero oopazoBanus orsoautcs 68 vacos: B 10 kimacce — 34 vaca (1 vac B Heneno), B
11 xmacce — 34 gaca (1 gac B Heaento). Ha ocHoBanuu kanenaapHoro rpaduka B 10 kiacce mpou3sonuio cokpaiieHue Ha 1 gac (33 yaca).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kax Hayka. CBsi3b OMOJIOTMH C OOILECTBEHHBIMH, TEXHHUUYECKHMH U JIPYTMMH €CTECTBEHHBIMU Haykamu, (uiocodueil, ITHUKOMH,
ACTETUKON U paBoM. Posib 6uonoruu B GopMHUpOBaHUM COBPEMEHHOM HaydHOM KapTHHBI MHUpa. CucTeMa OMOJIOTHYECKUX HayK.

MeTo/1bl TO3HAHUS )KMUBOU MPHUPO/IbI (HAOII0IEHNE, IKCIIEPUMEHT, ONMCaHUe, U3MEepEeHue, KiIaccuuKalus, MoIeTMpOBaHue, CTaTUCTHYECKas
00paboTKa JaHHBIX).

JdemoHcTpaumnu:

IMoptpetsr: Y. Hapsun, I'. Menaens, H. K. Kosbnos, k. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «MeTo/Ibl TTO3HAHUS KUBOW TTPHUPOIBI.

JlaGopaTopHble M IPaKTUYeCcKUe padoThi:

[Tpaktuueckas padota Ne 1. «Mcmonb30BaHuE Pa3IUYHBIX METOOB MPU U3YYCHUU OMOJIOTHUYECKHX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

JKussbie crcremMbl (OMOCUCTEMBI) KaK MPeaMeT u3ydeHust Onoaorun. OTIMYne JKUBBIX CUCTEM OT HEOPTaHUYECKOW TPUPOJIBI.

CaoiicTBa OHMOCHCTEM W HX pa3HOOOpa3ue. YPOBHHM OpPraHU3allii OWOCHUCTEM: MOJICKYJISPHBIN, KIETOYHBIA, TKAHEBBIH, OpPraHU3MCHHBIM,
MOMYJISIIMOHHO-BUIOBOH, SKOCHCTEMHBIN (OMOTE€OIICHOTHYECKHH ), OMOCHEPHBIH.

JdemoHcTpaumnu:

Tabauiel u cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HI», «Y POBHH OpraHU3alliu KUBOU IPUPOIBI.

Oo6opynoBanue: Mojens Mojekyibl JJHK.

Tema 3. XuMHYeCKHUIi COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XMUMHUUECKHE 3JIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHI. BoJa 1 MUHEpabHbIE BEIIECTBA.

OyHKIMK BOJBI U MUHEPATbHBIX BEIIeCTB B KieTke. [lognep:kanne ocMOTHYECKOTO OanaHca.

benku. CocraB u cTtpoeHue 6e1KoB. AMHHOKHCIOTHI — MOHOMEPHI O0enkoB. HezaMeHnMble U 3aMEHUMble aMUHOKHCIOTHI. AMHUHOKHUCIIOTHBIN

cocTaB. YPOBHU CTPYKTYphl O€IKOBOM MoJIeKy bl (IIepBUYHAs, BTOPUYHASI, TPETUYHAS U YETBEPTHUYHAsI CTPYKTypa). XUMUYECKHE CBOMCTBA OEJIKOB.
buonornyeckue pyHKIUN OSIKOB.



depMeHThI — Onosoruueckue karanuzaropel. CTpoeHue hepMeHTa: aKTUBHBIN EHTp, cyOcTpaTHas cnenuduuHocTs. KodepmenTsl. BuramuHsl.
OTtnuuns (epMEHTOB OT HEOPraHHMUECKUX KaTaTu3aTOPOB.

VYrineBoapl: MOHOCaxXapuibl (TJIFOKO3a, pud03a W J1e30KcHpr003a), Aucaxapuabl (caxapos3a, JIaKTo3a) U MoJHMcaxapuibl (Kpaxmal, TIIMKOTEH,
Leoa03a). buonornueckue GyHKIMM YIiIeBOIOB.

Jlunuapr: TpuriMuepuabl, pochonunusl, crepounsl. ['napodunsHO-ruapodoOHbIe cBoicTBA. bruonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIIUJOB KaK UICTOYHUKOB SHEPTUU.

Hykneunossie kuciotsl: JJHK u PHK. Hykneotuasr — monomeps! HykienHOBBIX KucinoT. Ctpoenne u ¢pynkuun JJHK. Ctpoenne n dyHKImu
PHK. Bunet PHK. AT®: crpoenue u pyHKIIH.

HuTonorus — Hayka o kietke. Kinerounast Teopus — npumep B3aUMOJCHCTBUS Uied U (PaKTOB B HAyYHOM MMO3HAHUU. MeTO/1bl U3yUEHUSI KIIETKHU.

Knetka kak nenocrHas xuBas cuctema. O01ue npu3HaKky KJIETOK: 3aMKHYyTasi Hapy»kHas MmemOpana, moJiekyibl JJHK kak renetnueckuii anmapar,
CUCTEeMa CHHTe3a Oellka.

Tunsl KI€TOK: dyKapuoTHYecKas U MpokapuoTtuyeckass. OCOOEHHOCTH CTPOEHMsS MPOKApUOTHUYECKOUN KieTkH. KneTouHas creHka OakTepuii.
Ctpoenue sykapuoTudeckoi kieTku. OCHOBHBIC OTINYHUS PACTUTEIBHON, KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KIETOK — KJIE€TOYHAsl CTeHKa, INIMKOKaIuKC, uX (yHkiuu. [lnasmMarndeckass memOpaHa, €€ cBoicTBa U (DYHKIIMH.
[uromnnaszma u e€ opranounsl. OgHoMmemOpanubie opraHoubl kinetku: JIIC, anmapar [onbmku, mu3ocomsbl. [TomyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MUTOXOHAPHUH, MacTuibl. [Iporucxoxaenne MUTOXOHIpUM U uiactua. Bunel mnactun. HememOpanHble opraHoubl KIETKU: pUOOCOMBI, KJIETOUHBIN
LEHTp, UEHTPUOJIN, PECHUYKH, KI'YTUKU. DYHKINN OpraHOUIOB KJIETKU. BritoueHus.

Anpo — perynsaTopHbIi LeHTp KiaeTku. CTpoeHue siapa: saepHas 000J049Ka, KaproIia3Ma, XpOMaTHH, SIPBIIIKO. X POMOCOMEI.

TpaHcopT BEIIECTB B KIETKE.

JdemoncTpaumnu:

IMoptpetsl: A. JleBenryk, P. I'yk, T. lIsanu, M. llnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jlnarpammel: «Pacnpenenenre XuMUUECKUX IEMEHTOB B HEXUBOM ITpUpoe», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B )KHUBOU MPUPOIE».

Tabmuiel u cxemsl: «I[lepuoauueckas Tabnuia XUMHYECKUX DJIEMEHTOBY», «CTpoeHue MOJeKynbl BOIbD», «buocunrtes Oenkay, «CTpoeHue
MoJIeKyIbl Oenkay, «Ctpoenne pepmentay, «Hyknennossie kucnotel. [JHK», «Ctpoenue monekynsr AT®y», «CtpoeHne 3ykapruoTHUYECKON KIETKH,
«CTpOoeHHE KUBOTHOM KIETKN», «CTPOCHUE PACTUTEIIBHOU KIETKW», «CTpOEHNE NPOKAPUOTUIECKOH KIIETKNY, «CTpOEHHE A/1pa KIETKN», «YTIE€BOAB»,
«JIunouaey.

O6opynoBaHue: CBETOBOII MHUKPOCKOI, 00OpynOBaHWE Ui MpPOBEACHUS HAOMIOACHUN, W3MEpEHHUil, SKCIEPUMEHTOB, MUKPOIpEnapaThbl
PACTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «M3ydyeHne KaTaaUTHUYECKONW aKTUBHOCTH (JEPMEHTOB (Ha MpUMEpe aMUiIa3bl UM KaTallasbl)».

JlaboparopHas pabota Ne 2. «/3yueHue cTpoeHus KIETOK PACTeHUM, )KUBOTHBIX U OAKTEpUil TI0JI MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenaparax
U UX OMHCAHUEM.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.



OOMeH BelIecTB, WM METa00IU3M. ACCUMWIISIIIHS (IJIACTHYECKUN OOMEH) U JUCCUMUIISINUS (SHEPTETUIECKI 0OMEH) — JIBE CTOPOHBI €IMHOTO
nporecca Mmeraboau3ma. Posib 3aKOHOB COXpaHEHUS BEIIECTB M YHEPTUU B MIOHUMAaHUU METa00JIn3Ma.

Tumbr oOMeHa BemecTB: aBTOTpO(HBIN U reTepoTpodHbIil. Poib pepmMenTOB B 00MEHE BEIIECTB U MPEBPAILEHUH SHEPTHH B KIETKE.

dorocunTte3. CeroBas u TeMHOBas (as3wl poTocuHTe3a. Peaknuu GorocuHTe3a. DPPEKTUBHOCTh POTOCHHTE3a. 3HAUYCHUE (DOTOCHHTE3A IS
KU3HU Ha 3emuie. Bimsinue ycnoBwuii cpezpl Ha GOTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKkTeprun. 3HaUeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.

DHepreTuyeckuii 0OMeH B KJIeTKe. Paciienienue BenecTs, BIICICHNE U aKKyMYJIMPOBAHUE YHEPTUH B KIIETKE. DTaIlbl 3HEPTeTUYECKOro 0OMeHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopogHoe okucieHue, WM KieTouyHoe AbixaHue. OxkucnurenbHoe (ocopminpoBanue. I HEeKTHBHOCTD
SHEPreTHYecKOro ooOMeHa.

Peaxnun matpuunoro cuntesa. ['enernueckas nunpopmanus u JJHK. Peanuzanus renerudeckoit nHbopmauu B KIeTke. [ eHeTHYeckuil Ko u
ero coiictBa. Tpanckpunuus — Matpuunblii cunte3 PHK. Tpancnsnus — Ouocunres 6enka. Jramnsl TpaHcasuuu. KonupoBanue aMuHOKUCIOT. Pob
pubocom B OMocHuHTE3€ OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupycol. Mctopust otkpsiTus Bupycos (. Y. MBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOIO IUKJIa
BUpycoB. bakrepuodaru. bonesHn pacrteHuii, *KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc ummyHoneduumra yenoeka (BUY) —
Bo3Oyautens CITN1a. O6paTHas TpaHCKpUIIIINS, peBepTa3za u nHTerpasa. [Ipodunakrika pacnpocTpaHeHs: BUPYCHBIX 3a00JIEBaHMIA.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tumbl muTaHus», «Metabomusm», «MUTOXOHIPHUSN», «IHEPTETHUECKH OoO0MeH», «Xioporutact»y, «DOTOCHHTE3,
«Ctpoenne [IHK», «Ctpoenue u ¢yHkimonupoBanue reHa», «Cuntes Oenkay, «l eHernueckuil kon», «Bupyce», «bakrepuodarn», «CtpoeHue u
»u3HeHHbIH nukn Bupyca CITN/]a, 6akrepuodaray, «Permmukamms JTHK.

Oo6opynoBanue: moaenu-anmukanun «Y noenne JIHK u tpanckpunims», «buocunrtes 6enkay, «CTpoeHue KIeTKn», Moelb cTpyktypsl JJHK.

Tema 5. PazmHokeHMe M HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounslil nuki, WM >KU3HEHHBIM mukn kinetkd. MHtepdaza u muto3. Ilponeccsl, npoTtekatone B uHTepdasze. Permnmukanus — peaxius
marpuyHoro cuHTe3a JIHK. Crtpoenme xpomocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIN. JIMIIOMIHBIA M TalyIOMIHBIA XPOMOCOMHBIE HAOOPBI
Xpomatuasl. LluTonornueckne 0CHOBBI Pa3MHOKEHHUS U MHAUBUIYATbHOTO Pa3BUTHS OPT aHU3MOB.

Jenenne knetkn — muto3. Ctaguu muto3a. IIpouecchl, npoucxoasuiue Ha pa3HbIX CTaAUsAX MUTO3a. BHOIOTHYEeCKUi CMBICIT MUTO3a.

[Iporpammupyemast rudesb KIETKH — aromnTo3.

@opMBI  Pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe U MojoBoe. Buupl 0ecronoro pa3MHOKEHHUS: JIeIeHHE HaJBOE, MOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEre€TaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTaHU3MOB, €r0 3HAYEHHUE TSI CETICKIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOrO.

Meiios. Cragun meitosa. IIpoueccsl, npoucxoasimue Ha craauax meitosza. [loBenenue xpomocoM B Meiose. Kpoccunrosep. buonornueckuit
CMBICII U 3HaUE€HHE Meio3a.



I'amerorenes — mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK Y KMBOTHBIX. [10JI0BBIC JKene3bl: CEMEHHUKU U sudHUKUA. OOpa3oBaHUE U Pa3BHTHE
MOJIOBBIX KIJIETOK — rameT (CrepMaTo30uj, SHIEKIeTKa) — crnepmaTorene3 u oBoreHe3. OCOOEHHOCTH CTpOEHUs SIMIEKIETOK M CIIEPMAaTO30H/I0B.
OmnonotBopenue. [laprenorenes.

WupuBuayansHoe pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTambl SMOPHOHAIBHOTO PAa3BUTHS Y IMO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHUE, TacTpylsmus, opraHoreHe3. [locTamMOpHOHaIbHOE pa3BUTHE. THIBI MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPSIMOE, HEIPSIMOe
(JimumHOYHOE). BiusiHre cpelibl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pazsutue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJIMH Pa3BUTHSL.

JdemoHncTpaumnu:

Tabauie! u cxembl: «@OpMBI Pa3MHOXKEHUS OPraHU3MOBY, «/[BOIHOE OMIOI0OTBOPEHHE Y IBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHNE
pactenuit», «Jlenmenue kietku Oaktepuil», «CTpOe€HHME MOJOBBIX KIETOK», «CTpoeHue xpomocombl», «Kmerounsrit mukmy, «Pemmmkamus JITHK»,
«Muro3sy, «Meitosy, «IIpsimoe u HEnpsiMoe pa3BUTHE», «I aMeToreHe3 Y MIICKOTIUTAIONINX U YeloBeKay, «OCHOBHBIE CTaJIMH OHTOTECHE3a.

OO6opynoBaHue: MUKPOCKOII, MHKporpenapaTbl «CrepMaTo30uIbl MIICKOIHTAIOMIETO», «SiIekieTka Miekonurammeroy, «Kapuokunes B
KJIETKaX KOpeIIka JyKay, MarHWTHast MOJIeNIb-anTumKaius «Jlenenue kmetkn», moaens JJHK, monens meTadazHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast pabota Ne 3. «HabmogeHre MuTO3a B KJIETKaX KOHUMKA KOPEITKa JIyka Ha TOTOBBIX MUKPOIIpEnapaTax.

JlabopaTtopHnas padota Ne 4. «/3ydeHne cTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTukd. Ponb muronoruu u 3MOpHOJIOTUHM B CTAaHOBJIEHUU TeHETHKU. Bxiian poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTOIbl TeHETUKU (TUOPUIOIOTUYECKUH, IUTOTEHETUYECKUH, MOJIEKYISIPHO -TeHeTu4eckuii). OCHOBHBIE
reHeTUYeCKUe NOHATUA. [ 'eHeTn4eckast CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HaclleZOBaHMsI IPU3HAKOB, ycTaHOBIeHHbIe . Menaenem. MoHorubpuaHoe ckpelMBanue. 3akoH eInHoo0pa3ust THOPHUI0OB
nepBoro nokosieHus. [lpaBuno nomuHupoBanus. 3aKOH pacllerieHusl IPU3HaKoB. [ unoresa unctotsl ramet. [loyHOe U HEMoJIHOE TOMUHUPOBAHH €.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HAcleJOBaHUs MpU3HAKOB. LluTOoreHeTHueckne OCHOBBI TUTHOPUIHOTO CKpEHIMBAHUS.
Ananusupyroniee ckpeniuBanue. Vcrnonb3oBaHne aHAIU3UPYIOIIETO CKPEIIUBAHUS IS OTIpeAeTICHHsI TEHOTHUIIa OCOOH.

CuerieHHOe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo clerieHHOMY HacleIOBaHMIO TeHOB. HapyiieHue creruieHds T€HOB B
pe3ynbTaTe KpOCCUHTOBEpa.

XpOoMOCOMHAs TeOpHsl HACIIEJCTBEHHOCTH. | eHeTHYeCKue KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpe/eieHHe Moja. AyTOCOMBI M IOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TepOraMeTHbIE OPraHU3MBI.
HacnegoBanue nmpu3HakoB, CLIETVIEHHBIX € MOJIOM.

N3menunBocTh. BuIbl HM3MEHUMBOCTH: HEHACJEICTBEHHAass M HacieAcTBeHHas. Poiib cpeabl B HEHACHEACTBEHHOW W3MEHYHMBOCTH.
XapakTepucTuka MoAu(PUKAIIMOHHON M3MEHUMBOCTH. BapuanmoHHbIi ps v BapuaiionHas kpuBas. Hopma peakiuu npusHaka. KoanuecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakiuu. CBoHcTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.



HacnencTBeHnHasi, Wiiu TeHOTUITMYECKAs, HK3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meii03 1 MOJIOBOM MPOIIeCC — OCHOBA KOMOMHATUBHON
M3MEHYMBOCTH. MyTalioHHas M3MEHYMBOCTh. Kitaccudukamus MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIC. YacToTa W NPUYMHBI MYTaLUH.
Myrarennsie GpakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAJOB B HacHeACTBEHHON m3MenunBocti H. 1. BaBunosa.

BHesiepHas Hacae/1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enetnka venoBeka. Kapmotun yenmoBeka. OCHOBHBIE METOIBI T€HETHKM YENIOBEKA: T'€HEAIOTUYECKUH, OJIM3HENOBBIM, IUTOTCHETUYECKUH,
OMOXMMHUYECKUH, MOJIEKYIIpHO-TeHeTHYecKnii. COBpeMEHHOE OIpeesieHHe TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAaHHUE, TCHOTHIIMPOBAHHUE, B TOM
guciie ¢ nomotbio [T1[P-ananu3a. HaciencTBenHbie 3a00eBaHUs YSIOBEKA: TEHHBIE 00JIC3HU, OOJIC3HU ¢ HACIEACTBCHHOMN MPEAPACTIONOKEHHOCTHIO,
XxpoMocoMHble OonesHu. Comaruueckue M reHepatuBHble MyTauuu. CTBOJIOBbIE KIETKH. lIpuHIunel 370poBOro obpasza KU3HHU, AMATHOCTHUKH,
MpO(QUIAKTUKY U JICUEHUSI TeHETUUECKUX OoJie3Hel. MequKo-reHeTHuYecKoe KOHCYIbTHpOBaHue. 3HaYeHUE MEAUIIMHCKON T€HETUKU B IPEIOTBPALLICHUN
U JIEUEHU U I'eHEeTHYECKUX 3a00JIeBaHuUil ueloBeKa.

JdemoHncTpaumnu:

Hoptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabauiel 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE M €ro IIUTOr€HETHYecKash OCHOBa», «3aKOH DPACIICIUICHHS U €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTBHI TaMmeT», «JlurubpuaHoe ckpemuBanuey, «lluronoruueckrue OCHOBBI JIUTHOPHIHOTO CKpeLIUBaHUM», «Meho3y,
«B3aumoelicTBrE aNieNbHBIX T€HOBY, «I eHeTHuecKre KapThl paCTeHUH, )KUBOTHBIX U YeJIOBEeKay, «I eHeTnka nosua», «3aKOHOMEPHOCTH HaCJIeJJOBAHMUS,
CIIETJIEHHOTO € TI0JIOM», «KapHoTuIbl yenoBeka 1 AUBOTHBIX», «Buabpl ”3MEeHYMBOCTIY, «MoaudukanmoHHas N3MEHUYUBOCThY, «HacnenoBanue pesyc-
(bakropay, «I'eHeTuka rpymn KpoBu», «MyTallMOHHAs HU3MEHUYUBOCTD).

Ob6opynoBanue: MoAenu-aniinkanu «MoHorubpuaHoe ckpeuuBanuey, «HemomHoe nomuHHupoBaHHe», «J{UrHOPUIHOE CKpELIMBaHUE,
«ITepekpéct XpoMocom», MHUKPOCKOIT M MHKporpenapar «Jpo3zoduma» (Hopma, myranmuu (GOpMbl KPBIIREB UM OKpacku Teja), repbapuii «I opox
ITIOCEBHOM».

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGoparopHas pabGota Ne 5. «M3ydyeHuwe pe3yabTaTOB MOHOTHOPUIHOTO W AMTMOPUIHOTO CKPEIIMBAHHUS Y JpO30(HIbI HAa TOTOBBIX
MHUKpOIIpernaparax.

JlaboparopHas padota Ne 6. «M3ydeHne MOAU(PUKATUOHHONW U3MEHYUBOCTH, IIOCTPOCHUE BAPUALMOHHOTO Psi/ia ¥ BApUALMOHHON KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 myTanuil y 1po30¢uibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpakTnueckas paborta Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOT UM,

Cenexius KaK HayKa 1 Ipoliecc. 3aposkIeHue CeleKIuu u jomectukaius. Yuenue H. 1. BaBunoBa o nieHTpax mpouCcX0kAeHUs U MHOTO00Opasus
KYJIbTYPHBIX pacTeHUM. LIeHTpBl MPOUCXOKIEHUS TOMAIIHUX )KUBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbIi M WHAMBUAYAIbHBI OTOOPHI B CENEKIMU pAacTeHHl M KUBOTHHIX. OIlEHKa 3KcTephepa.
bnuskopocTBeHHOE ckpeniuBanue — MHOpuauHT. Yncras nuHus. CKpelrBaHue YUCThIX TUHUH. ['erepo3uc, wnu rubpuanas cuia. HepoactBenHoe
CKpeliruBanue — ayropuaunr. OtaanéaHas rudbpuanszanus u e€ ycnexu. ICKyCCTBEHHBIM MyTareHes u MojIydeHue MOIUIIon10B. JIoCTHKEeHUS CeNeKInn
pacTeHui, )KUBOTHBIX U MUKPOOPTraHU3MOB.



buoTexHonorus Kak oTpacib MPOU3BOJACTBA. |'eHHAas MHXKeHepHus. DTambl co3naHus pekomOuHantHoi JIHK u TpaHCreHHBIX OpraHu3MOB.
Kierounas umxkeHepusa. Kilerounsle KynapTypbl. MHUKpPOKIOHAIbHOE PpPa3sMHOXKEHME pacTeHuil. KIOHMpoBaHHME  BBICOKOIIPOIYKTUBHBIX
CEeNTbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYecKe podiembl. MO — reneTnyecki MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpauuu:

[oprpetsr: H. U. BaBunos, 1. B. Muuypums, I'. /1. Kapneuenko, M. ®@. lBaHOB.

Tabnuier 1 cxembl: kKapTa «LIeHTpBI MPOUCXOKICHUS ¥ MHOTOOOpa3Hs KyIbTYPHBIX pacTeHHit», «Ilopoabl JoMalHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHmit»y, «OtnanéHHas rudpummsamus», «Paborel akagemuka M. ®. UBanoBay, «llomummonausy, «OOBEKTBI OMOTEXHOJIOTHHY,
«KiierouHble KyJIbTYpHI U KIIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOMY.

O60opynoBaHKe: MYJISXKH I1JI0/10B U KOPHEIUIOA0B IUKHUX (POPM U KYJIBTYPHBIX COPTOB pacTeHul, repoapuil «CenbcKoX03sHCTBEHHBIE PACTEHUS.

JlabopaTopHble U NPaKTH4YeCKUe PadoThI:

Okckypcusi «OCHOBHBIE METOJABI M JIOCTHXKEHHUS CENeKIIMM PAacTeHWH W >KMBOTHBIX (HAa CEJEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (GepMmy,
COPTOMCIIBITATENbHBINA YYaCTOK, B TEIUIMYHOE X035 CTBO, JJa0OpaTOPUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[IpeanochlIkn BOZHUKHOBEHUS SBOJIIOIIMOHHON TEOPHUH. DBOJIIOIMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHH. BiusHIE YBOIOIIMOHHON TEOPUU HA
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CeugerenbcTBa 3BOJOIMH. [lasieoHTONIOrMUECKHE: OCIIETOBATENPHOCTh MOSBICHUS BUJIOB B IMAJCOHTOJOTMYECKOW JIETOMMCH, MEPEXOIHbIE
¢dopmebl. buoreorpaduueckue: cxoAcTBO U paziuyue GpayH u Gprop MaTEPUKOB U OCTPOBOB.

DOMOpHUOJIOTMYECKHEe: CXOJICTBA W pa3inuvs SMOPHUOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC,
aHAJIOTMYHBIC, PYAUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIAPHO-OMOXUMUYECKUE: CXOJCTBO MEXAaHHU3MOB HACJIEJACTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKHUX MyTeil Y BCeX OPraHu3MOB.

Opomonmonnas reopust U. Jlapsuna. [Ipennochuiki BO3HUKHOBEHUS TapBUHU3MA. JIBIDKYILIME CUITBI 3BOJIIOIUH BUIOB 10 JlapBuHy (M30bITOUHOE
Pa3MHOKEHHE MTPU OTPAHUUEHHOCTH PECYPCOB, HEONpeAenEHHAs H3MEHYUBOCTh, 00pb0a 3a CyIleCTBOBaHHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus sBosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBontonus. [lonmynsuus kak eIMHULAa BUAA U S3BOTIOLUH.

JIBuokymue cuibl ((hakTopbl) SBOJIOIMH BHIOB B pUpoe. MyTallmOHHBINA MPOIeCC U KOMOMHATUBHAS U3MEHUYUBOCTb. [10MyIsIIMOHHbBIE BOJIHBI
u apeiid reros. M3omsiuusa u Murparus.

EctectBenHbIit 0TOOp — HampaBistomui hakTop BoOIUU. POpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB KakK pe3yibTat 3BOIIOIHH. [Ipumeps! npucnocobaeHuit y opranu3mMoB. ApoMopdo3bl U U0 afanTalim.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BU1000pa30BaHUs: reorpaguuecKoe, 3K0JI0rHUECcKoe.

Maxkpoasosmtorusi. DopMbl 3BOTIONKE: (UIeTHYECKasl, TMBEPTeHTHAs, KOHBEpIeHTHasl, apajienbHas. HeoOpaTuMocTh 3BOITIOIUH.

[IpoucxoxaeHue oT HeCleHUaTU3UPOBAHHbBIX MPeAKOB. [Iporpeccupytomas cnennanu3anus. AJanTuBHas pagrarus.



JdemoHcTpaumnu:

Hoptperst: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep, A. H. CeBepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OPraHUYECKOro Mupa Ha 3emiiey, «3apoAbIIy MO3BOHOYHBIX KHUBOTHBIX», K APXEONTEPUKCY, «DOpMBI OOPHOBI
3a cylecTBoBaHuey, «EcTecTBeHHBII 0TOOPY, «MHOT000pa3ue COpToB pacTeHmit», «MHOTOOOpa3ue Mopo 1 KUBOTHBIXY, «llomymsumy, «MyTarmo HHas
U3MEHUYUBOCTBY, «ApoMopdo3bl», «nnoananranuny, «O01mas aereHepanus», «/IBuxymiue cuibl 3Boatonun», «Kapra-cxema Mapuipyra myTeecTBUs
Y. MapBuna», «boppba 3a cymectBoBanuey, «llpucrnocobieHHOCTs oOpraHusmMoBy, «l'eorpaduyeckoe BHI000pa3oBaHUE», «IDKOJOTHUECKOE
BHJI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C pa3jIMYHbIMM TUIIAMHU OKpAacKHM, HabOp IUIOJOB U CeMsiH, Kosulekuus «lIpumepsl 3amuTHBIX
MIPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJieb «OCHOBHbIE HaNpPaBICHUSI 3BOIIOLUNY, 00BbEMHAsI MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas xkapra mupa, Koyutekius «DopMbl COXpaHHOCTH MCKOMAEMbIX )KUBOTHBIX U pacTeHHi», Mojens anmiukanus «llepexpécr
XpOMOCOMY, BIIaXkHbIE IpenapaTsl «Pa3Butue Hacekomoroy», «PasBurtue narymkmny», Mukporpenapat «/po3oduna» (Hopma, MyTariii GOpMbI KpbLiIbEB
U OKPACKH TEJa).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJIOTHUESCKOMY KPUTEPHIO.

JlabopaTtopHnas pabota Ne 2. «Onucanue MpucrnocoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HU Ha 3emuie.

JloHayuHble TPEICTABJICHUSA O 3apOXKACHUM >KU3HHU. HaydHble TUmoTe3bl BO3HMKHOBEHMS >KM3HM Ha 3emuie: abuOTeHe3 U MaHCIEePMHUSL.
XuMu4deckasi IBOJIONUS. AOWOTCHHBIM CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX. DKCIMEPUMEHTATBHOE TOATBEPKIACHHUE XUMHYECKOM
sBostonnn. HadanmpHble sTambl Owosornyeckoi sBoitonuu. ['umorteza PHK-mupa. d@opmupoBanme MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
poTokJeTKH. [lepBrie KiIeTKU U UX 3BoJIOLNS. POPMUPOBAHNE OCHOBHBIX TPYII )KMBBIX OPTaHU3MOB.

PazButne xu3nu Ha 3emiie 1o apam u nepuoaam. Katapxei. Apxelickas u nmpoTtepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ mepuoibl: KEeMOPUNCKUH,
OPJOBUKCKUM, CHITYPUICKHH, T€BOHCKUNA, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/apl: MajJeoreHOBbI, HEOT€HOBBINM, aHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa U reoJIoTHYecKuX mporeccoB. OCHOBHbBIE ATalbl 3BOJIOLUUU PACTUTEIHLHOTO W KMBOTHOTO Mupa. ApomMopdo3bl y
pactenuii u KUBOTHBIX. [losiBIIeHUE, pacIiBET 1 BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHm4ecKkoro Mupa Kak oTpakeHue 3BOJoIU. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIIBI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npejacTaBieHUN O MPOUCXO0XKICHUU YeloBeKa. MeTo/Ibl U3yueHus aHTPOIIOreHe3a.
CxoncTBa M pa3nuyus 4yeloBeKa U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0XKEHNE YEIOBEKa.

JBuxymue cumbl (dakTopsl) aHTpomoreHe3a. HacriencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 >KHU3HH,
M3TOTOBJIEHUE OPYIUI TPY/Ja, MBIILICHUE, PEUb.

OcCHOBHBIE CTaJIMM M BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenblid, YenoBek npsaMoXoasinid, YenoBek HeaHIepTalbCKUH,
UYenoBek pasymHbld. Haxolku MCKOMAaeMbIX OCTATKOB, BPEMS CYIIECTBOBAHUS, 00JacTh PacpoCTpaHEHHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH,
opyausi.



Yenoseueckue packl. OCHOBHbIE OOJIBILIME pachl: €BpONEOUHAsl (€Bpa3uiicKas), HErpo-aBCTPAIOUAHAsA (SPKBATOPUAIbHAS), MOHIOJIOMIAHAS
(a3maTcko-aMepuKaHcKasi). YepTsl IPUCIIOCOOIEHHOCTHU NPEACTABUTENIEHN UETOBEUECKUX PAC K YCIIOBUSAM CYIIECTBOBaHMSL. EMMHCTBO 4eI0BEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpaumnu:

Hoptpetsl: @. Peau, JI. [lactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabauiet u cxembl: «Bo3unkHOBeHUE COTHEYHOU CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHUpay, «PacTuTenbHas KieTkay, «KUBOTHas KIETKay,
«I[Ipokapuoruueckass kierka», «CoBpeMEHHas CHCTEMa OpraHM4ecKoro wmupa», «CpaBHEHME aHATOMHUYECKUX YEpPT CTPOCHMSI 4YEJIOBEKA U
4eJI0BEKOOOpa3HbIX 00€3bsH», «OCHOBHBIE MECTA MAJICOHTOJIOIMUECKHUX HAX00K ITPEIKOB COBPEMEHHOIO YeJIoBeKay, «JpeBHeiine noamny», «IpesHue
moan», «IlepBbie coBpeMeHHbIE JIT0In», «HUenoBeYecKre pach».

O6opynosanue: Mynsiku «IIpoucxoxxaenue yenoBekay (O0IOCTbI aBCTPAIONUTEKA, MIUTEKAHTPOIIA, HEaH IepTajblia, KPOMaHbOHIIA), CIETIKH WU
M300paKeHUs] KAMEHHBIX OpY/Iil IepBOOBITHOTO YellOBEKa (KaMHHU-YOMIephl, pyOuia, ckpedia), reoXpoHoJoruueckas Tabiauma, Koyekuus «@opmel
COXPAHHOCTH MCKOIAeMbIX KUBOTHBIX U PaCTEHUID.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpakTnueckas padota Ne 1. «/3yuenue uckonaeMbIx OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHsi «IBOIOIUS OPTAaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WU KPaeBEIIECKUN My3el).

Tema 3. Opranusmbl H OKpPY:KalOIIAs cpeaa.

DKOJIOTHS KaK Hayka. 3aJa4yd M pa3ziesbl SKOJOTHH. METOIbl AKOJOTHYECKUX UCCICTOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeoBeKa.

Cpenbl oOuTaHUsl OPraHU3MOB: BOJ/IHAS, HA3EMHO-BO3/1YyIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHas.

Okonoruueckue ¢aktopel. Kiaccuduxamnus skonoruyeckux ¢GakTopoB: abUOTHUecKHe, OuOTHYeckHMe U aHTpororeHHsle. JleiicTBue
9KOJIOTMYECKUX (PAKTOPOB HA OPTraHU3MBI.

Abuotuueckue (akTophl: CBET, TemrepaTypa, BiIaKHOCTb. dDoromepuonusm. llpucrnocoOieHuss OopraHu3MOB K JEHCTBHIO aOMOTHYECKHX
(dakropoB. buonornueckue puTMBI.

buoTtnueckue ¢akropsl. Buibl 6MOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUITHUYECTBO, CMMONO03 U ero (opmel. [Tapasutusm, kooneparusi,
MyTyalu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJIeOHWYECTBO). AMEHCANIM3M, HeWTpanu3Mm. 3HaueHHe OWOTHYECKUX B3aUMOJCUCTBUN IS
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKHU MNOMyIsiiuu. OCHOBHBIE TOKA3aTeNu MOMYJSIUU: YUCIEHHOCTb, INIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalusl. JJuHaMuKa YUCIEHHOCTH TOMYIISALUU U €€ Perysius.

JdeMoHcTpanum:

IHoptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

TaOnuue! u cxembl: kapTa «IIpupoaHbie 30HbI 3eMny, «Cpenibl 00uTaHUs OpraHu3MoBy, «Dotonepuoausmy, «llomynsuuny, «3aKOHOMEPHOCTH
pocTa YUCIEHHOCTH MOMYJISAIUHY HHPY30pHH-Ty(heabKu», «IIumessle nemnm.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JIaGopatopHas pabota Ne 3. «Mopdornornyeckre 0COOEHHOCTH PACTEHUI U3 pa3HBbIX MECT OOUTAHHS».




JIaGopatopHnas pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktuyeckas padora Ne 2. «IToacy€r MIOTHOCTH NOMYJISIMA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01ecTBa U 3K0JIOrHYeCKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAsI, Tpodudeckas (muiieBas). BUabl-TOMUHAHTEL.
Cps13u B OUOLIEHO3E.

Okonorndeckue cuctemsl (3kocuctemsl). [lorsitue 00 skocucreme u 6roreoreHo3e. @yHKIIMOHAIBHBIE KOMITOHEHTHI KOCHCTEMBI: TIPOTYLIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB M MOTOK SHEPTHH B dKOcUcTeMe. Tpodudeckue (MHUIIEBbIe) YPOBHH dKOCUCTEMBI. [IuiieBbie enu u
cern. OCHOBHBIEC TTOKAa3aTeNM HKOCHUCTEMBI: OMOMacca, MPOIYKIHsA. DKOJOTHYECKHE TMHPAMHUJIBL: MPOIYKIIMH, YHUCICHHOCTH, OnMomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOPETYIISus, pa3BuTre. CyKieccusl.

[TpupotHBIE 5KOCUCTEMBI. DKOCHCTEMBI 03€p B PeK. IKOCUCTEMA XBOWHOTO MJIH NIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBI. bHosorndyeckoe M XO3SMCTBEHHOE 3HAYCHHE AarpodKOCHCTEM U
ypOOdIKOCHCTEM.

buopasnoobpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OUOJIOTHYEcKOTO pa3HooOpa3us Ha 3eMIle.

VYuenue B. 1. Bepnaackoro o 6nocdepe. I'panutisl, coctaB u cTpykrypa 6uochepst. XKusoe BemiectBo u ero ¢pyHkiun. OcodeHHoCTH OHoCchephl
KaK TJIO0AThHOM SKOCHCTEMBI. J[MHAMIYecKoe paBHOBECHE M 00paTHasi CBsI3b B Orocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMHUYECKUE ITUKITBI JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTponoreHHbIe n3MeHeHus B ouocdepe. ['modampHbIe 3KOJIOTHUECKHE TPOOIEMBI.

CocymiecTBoBaHue MpHUpo/ bl U yenoBeuecTBa. CoxpaHeHre OMOpazHOOOpa3usl Kak OCHOBAa yCTOWYMBOCTH Onocdeprl. OCHOBA paliMOHAIBHOTO
yIpaBieHus] IPUPOIHBIMU PECYPCAMHU U UX UCIOJIb30BaHUE. J[OCTIKEHUS OMOJIOTHN U OXpaHa IPUPO/IBL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencau, B. H. Cykaués, B. Y. Bepnaackuii.

Tabauiel u cxemsbl: «I[Iumessie nenm», «bruoneHo3: coctaB U cTpykTypa», «lIpupoansie coobmiectBay, «llenu mutaHusy, «IKOJIOTHYECKas
nupamuaay, «buocdepa u yenoBek», «IKoCUCTEMA IIUPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMa XBOMHOTO jeca», «buoneno3 Bogoémay, «ArpoueHos,
«[IpumepHbIEe aHTPONIOTEHHBIE BO3ICHCTBUS HA IPUPOAY», «BakHelIne HCTOYHUKY 3arpsi3HEHUs BO3/lyXa U IPYHTOBBIX Bo», «[louBa — BaxkHeilas
cocraBistomas ouocdeprn», «DakTopsl aerpaganmu nouBy, «llapaukossiii 3pdexT», «DaKkTopsl pagoaKTUBHOTO 3arps3HeHus ouocdepb», «Oommas
CTpyKTypa 6uocheps», «Pacnpoctpanenue xu3nu B 6nochepe», «O30HOBEIHN 3kpan Onocheps», «KpyroBopot yriaepoaa B 6uocdeper», «Kpyrosopor
a30Ta B PUPOICY.

O6opynoBanue: MoJeNb-anIuiuKanus « Tunu4aHbie OMoLeH03b», Tepbapuil «PacturensHbie cOOOIIeCTBaY, KoIeKInu «bruoreHos, «Bpenutenu
BKHEHIIINX CENbCKOXO03SIHUCTBEHHBIX KYAbTYP», FepOapuu U KOJUIEKIIMH PACTCHHUH U )KUBOTHBIX, PUHAJUISKAIINE K PA3HBIM SKOJIOTHUYECKUM TPYIIaM
onHoro Buaa, Kpacuas kaura Poccuiickoii @enepariiu, n300pakeHUsI OXpaHsSeMbIX BUOB PACTCHHUM U )KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycraHaBIMBarOTCsl TpeOOBaHUSI K pe3yJbTaTaM OCBOEHHUS 00YJarOIIMMUCS MIPOrPaMM CpPEIHEro O0IIero oOpa3oBaHus:
JIMYHOCTHBIM, MCTAITPCIMETHBIM U ITPCIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B cTpykType TMUHOCTHBIX pe3ylIbTaTOB OCBOEHUS IpeameTa «buosorus» BbleIeHbl CIEAYIONINE COCTABISAIONINE: OCO3HAHNE 00YYatOIUMUCS
POCCHUICKOM rpa’kJaHCKOM MAEHTUYHOCTH — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEIICHNI0, HAIMYME MOTUBALIUU K 00YUEHHUIO
OMOJIOTHH, LIEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUN JTUYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U MCTOPUYECKUX TPATUIUN pa3BUTHs
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHusl, HAIMYHE 3KOJOTHYECKOTO MTPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIEJH U CTPOUTH
KU3HEHHBIC IIaHbI.

JIndHOCTHBIE pe3yIbTaThl 0CBOCHUS IipeameTa «broaorus» oCTUraroTes B €IMHCTBE YYeOHOW U BOCIIUTATENIbHOM AESITETbHOCTH B COOTBETCTBUU
C TPaJAULIMOHHBIMU POCCUICKUMHU COLIMOKYIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MTPaBUIaMU
YU HOpPMaMH IMOBEJCHUSI M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHMS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3ULIMU JTUYHOCTH,
MaTPUOTU3MA, YBAXKEHHUS K 3aKOHY W IMPABOIOPSIKY, YEIOBEKY TpyAa U CTapuIeMy MOKOJICHHIO, B3AUMHOTO YBa)K€HUS, OEPEKHOTO OTHOILIEHUS K
KYJIbTYPHOMY HAacJeI1I0 U TpaJAulMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanyu, Mpupo/ie U OKpyKarolei cpese.

JIndHOCTHBIE pE3yabTaThl OCBOCHHS y4eOHOTOo mpeaMera «bBHONOTHS» MOJDKHBI OTPa)KaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIUXCS
PYKOBOJICTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMOI [IEHHOCTHBIX OPHEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOCKACHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIbITa M OMBITa JEATEIHHOCTH B IPOLIECce
pealii3aiy OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHON NEATEILHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaskiaHCcKOro BOCIUTAHUS:
c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YJAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBA;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHHUE 3aKOHA U MIPABOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM AEATENLHOCTU IMPH CO3JAHHHM YYEOHBIX MPOEKTOB, PEIICHHH y4eOHBIX M IMO3HABATEIbHBIX 3314,
BBITIOJTHEHUH OMOJIOTMYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHON KU3HU U OOBSICHATS €€

YMEHHE YYUTHIBATH B CBOUX JICHCTBHIX HEOOXOJAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHSI JIFOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMH
LIEHHOCTSIMH U COLIMAJIbHBIM ITOJI0KEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHEHUS YI€OHBIX, TO3HABATEIBHBIX U HCCIIEIOBATENBCKUX 33/1a4, YBAKUTECIHLHOTO
OTHOIIEHUSI K MHEHHUIO OTIIIOHEHTOB IPU 00CYX/I€HUU CHIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEP/KaHUS;

TFOTOBHOCTh K T'YMAHUTAPHOW U BOJIOHTEPCKON JIEATEIBHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'paKIAaHCKOW WAEHTUYHOCTH, AaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTU MeEPE]
PonmHoi, roprocTu 3a cBoM Kpai, cBOX0 PouHy, CBOM SA3BIK M KYJIBTYPY, IPOILIIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOLIEHUE K PUPOJHOMY HACIEANIO U MMAMSATHUKAM MPUPOJIbI, JOCTHKEHNAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZAe;

CIIOCOOHOCTH OLIEHUBATh BKJIa/l POCCUMCKHUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMaHNS 3HAY€HUs OMOJIOTHUH B IO3HAHNUHU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00I1eCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTb K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

0CO3HAHHE AYXOBHBIX IEHHOCTEH POCCHIICKOTO HAPO/Ia;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATH CHUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICh HA MOPAIBHO -HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;
0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBCTCTBCHHOC OTHOIICHHME K CBOUMM pPOAUTECIAM, CO3JaHUIO CEMbUM Ha OCHOBE OCO3HAHHOI'O ITPHUHATHA IIECHHOCTEH CEeMEHHOM >KHM3HU B
COOTBCTCTBHH C TpaAULUAMU HAPOIOB POCCI/II/I;

4) 3cTeTHYecKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOILICHHUE K MUY, BKIIFOYAst 3CTCTHKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIICH Hif;
MOHUMAaHKE YMOIIMOHAIBHOTO BO3JCHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH KAUeCTBA TBOPUYECKOM TUYHOCTH;

S) ¢pusnyeckoro BocnuTaHusA, GOpMHPOBAHMSA KYJbTYPHI 310POBbSI H IMOLHMOHAJIBLHOIO 0J1arONOJIy U :



MOHUMAHKUE W pealn3amus 3J0pOBOro M 0e30macHOro odpasza KU3HU (3JI0pOBOE MUTAHUE, COONIOJICHWE TUTHCHUYECKUX IMPABUI U HOPM,
cOaaHCUpPOBAHHBIN PEKUM 3aHATUH U OTABIXA, pEeryssipHas (U3MUEcKasi aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3MUECKOMY U ICHXHUYECKOMY 370POBBIO;

IIOHUMAaHHUEC ICHHOCTHU HpaBI/IJI I/IHI[I/IBI/II[yaJII)HOI‘O 1 KOJUJICKTUBHOTO 6630HaCHOFO IIOBCACHUA B chyaum{x, yrpon(anme 3I{OpOBI>IO 1 XXKU3HU
JTIO/ICH

OCO3HAHHUE NOCIEACTBUN U HENPUATHUS BPEIHBIX NPUBBIYEK (YIOTPEOICHUS aJIKOTr0Jis, HAPKOTUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOM JIE€ATEJBHOCTH TEXHOJOIMYECKONW M COLMAIbHOM HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATh, MJIAHUPOBATh U
CaMOCTOSITEJILHO BBITIOJIHSATH TAKyIO 1€ATEIbHOCTb;

UHTEpEC K pa3iuuHbIM cdepaMm npodecCHOHaIbHONW NeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied npodeccun u
peayin30BbIBATHE COOCTBEHHbBIE KU3HEHHbBIE TIAHBI;

TFOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUN BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHUS:

AKOJIOTUYECKH 11eJIecO00pa3HOe OTHOMICHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3eMIie, OCHOBE €€ CyIIIeCTBOBaHUS;

MOBBIIICHUE YPOBHSI AKOJOTHUECKON KYJIBTYpPhI: TPUOOPETEHUE OIBITA TUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKHA MX BO3MOJKHBIX TIOCIEICTBHU IS
OKpY’Karollen Cpeibl;

0CO3HAHKE TJI00ATEHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTeH MX PEIICHUS;

CIOCOOHOCTh MCIIOJIB30BATh MPHOOPETaEMBbIC TP U3YYCHUH OMOJIOTHU 3HAHUS U YMEHUS TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIlUOHATBHBIM
MIPUPOJIOTIOIIE30BAaHUEM (COOIIOICHIE TTPABUII TIOBEACHUSI B MPHPOJIC, HAPABICHHBIX Ha COXPAHCHUE PABHOBECHS B DKOCHCTEMaX, OXPaHY BHIOB,
IKOCUCTeM, Onochepsl);

aKTHBHOE HETPHITHE JEHCTBHIA, NPUHOCSIIUX BpEI OKpPYXAIOIIEeH NPUPOJAHON Cpele, yMEHHE IPOTHO3UPOBATh HEOIArompUsITHBIC
AKOJIOTUYECKHUE TIOCIICACTBUS IPEANPUHIMACMBIX ICHCTBUN U MPEIOTBPAIATh HX;

HAJIMYHME PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, YKOJOTHIECKON KYJIbTYpPbI, OIBITA ICSITEIBHOCTH 3KOJOTHUECKOW HAIPABICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATHCS UMHU B TI03HABATEIIbHOW, KOMMYHUKATUBHONW M COI[MAJILHON MPAKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTHUYECKOW JIEATEIHLHOCTH
9KOJIOTUYECKOH HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 NO3HAHMS

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKU U OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOTO
Ha JIMaJIore KyJlIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPLIEHCTBOBAHUE S3bIKOBOM M YMTATEIBCKOM KyJIBTYpPbI KaK CPEICTBA B3aUMOICHCTBUS MEXK Ty JIIOAbMH U NMO3HAHUS MUDA;



MOHUMaHHUE CHenU(PHUKN OUOJOTMM KaK HAayKH, OCO3HAHUS €€ pojau B (OPMHPOBAHUHU PAIMOHAIBFHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUH
LEJIOCTHOTO TPEJICTaBICHHsI 00 OKPYXKAIOIeM MHUPE KaK O €JHHCTBE MPHUPO/IbI, YeJIOBEKa M 00IeCTBa, B MMO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
perieHnn mpoodaeM coXpaHeHHsI IPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JJIsi COBPEMEHHOW IHMBHJIM3ALMU: 00ECIEUeHHsT HOBOTO YPOBHSI PAa3BUTHUS MEIUIMHBI, CO3JaHHE
MIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh PEeCypCHble MPOOJIEeMbl pa3BUTHS YEJIOBEUECTBA, IOMCKA IyTed BBIXOJA W3 II00AJIbHBIX
9KOJIOTMYECKUX MpoOjaeM M oOecriedeHMsl Iepexoja K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAHUIO IPUPOJHBIX PECYpCOB H
(OpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTUYECKUX 3HAHUU B LIEJSAX MOBBIIIEHUS 00IIEH KyIbTYpbl, €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, KaK
COCTaBHOM 4acTu (YHKIMOHAIbHON I'PaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil Ipu U3y4eHUH OUOJIOTUH;

MMOHMMAaHHE CYHIIHOCTH METOJIOB MO3HAHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh NOJydaeMble 3HAHUS AJIs
aHaJin3a U OOBSICHEHHUS SBJIEHUN OKPYKAIOLEro MUpa M MPOUCXOAAIINX B HEM M3MEHEHM, yMEHUE Jie1aTh 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE
Hay4YHBIX (PaKTOB M UMEIOIHXCS TAHHBIX C 1I€JIbI0 TIOJIyYEHHS! T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCThH CaMOCTOSITENILHO UCIOJIb30BaTh OMOJIOTMUYECKUE 3HAHUS [Tl PEIICHUs TPOOJIEM B PEATIbHBIX )KMU3HEHHBIX CUTYaIUAX;

OCO3HAHHE LIEHHOCTHU HAYYHOH JESITeIbHOCTH, TOTOBHOCTh OCYILIECTBIISAThH MIPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHAUBUYAIBHO U
B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K aKTUBHOMY IMOJIYYE€HHIO HOBBIX 3HAHUUN MO OMOJIOTHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4eOHOro mpenmMera «buonorus» BKIIOYAIOT: 3HAYUMBbIE IS (DOPMHPOBAHUS MHUPOBO33PECHHUS
oOyuaronmxcs MexXAUCHUIIIMHAPHBIE (MEKIPEIMETHbIC) 00IeHayYHbIe TTOHATHSA, OTPAXKAIOILINE [EIOCTHOCTh HAYYHON KapTUHBI MHpa U CHEHUPHUKY
METO/I0B MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUs, SBJICHHE, MPOIECC, CUCTEMA, HayUHbIM (aKT, MPUHIUI, THIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelIOBaHUe, HAOMIOJeHHe, H3MEpPEeHHe, SKCIEPUMEHT U JpPYrux), yHUBEpcalbHble Yy4eOHbIE AEHCTBUS
(mo3HaBaTenbHble, KOMMYHUKAaTUBHBIC, pErylaTHBHBIC), oOecreunBaronue QopMupoBaHue (QYHKIMOHAIBHON TpPaMOTHOCTH U  COLMATbHON
KOMIIETEHIIMN OO0YyYaromuXcsi, CHOCOOHOCTh OOYYAIOUIUXCA HCIOIb30BaTh OCBOCHHBIE MEXAUCHUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U
yYHHUBEpCalIbHbIC yueOHbIE IEHCTBUS B TO3HABATEIBLHON U COI[MAIBHOM MPaKTUKE.

MetanpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPAMMbI CPETHETO 00IIEero 00pa30BaHUs JOJKHBI OTPaXaTh:

OBJaieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMY JICHICTBUSIMH:
1) 6a3oBble JIOrHYecKue JeiicTBHS:
CaMOCTOSITENILHO (OPMYITHPOBATEH U aKTYaIU3UPOBATH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;



UCTOJb30BaTh IMPH OCBOCHWU 3HAHUH TPUEMBI JIOTMUECKOTO MBIIIJICHUs (aHalu3a, CHUHTE3a, CpPaBHEHUS, KiIacCUpHKanuu, 0000IIeHus),
PacKphIBaTh CMBICIT OMOJIOTUYECKHUX MOHATH (BBIACIATh UX XapaKTepHble PU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMU TOHATHIMH);

OIIPENENATD LN ACITEIBHOCTH, 3a1aBas apaMeTpbl U KPUTEPUU UX JTOCTHKEHUS, COOTHOCUTDH PE3YyJIbTaThl JEATEIbHOCTH C IIOCTABJICHHBIMU
LETSIMU;

WCIIOJIH30BATh OMOJIOTUYECKUE TIOHATHS U1l OOBSICHEHUS (JaKTOB U SIBJICHUH KUBOU TPUPOIBI;

CTPOUThb JIOTUYECKUE PACCYKIEHMSI (MHIYKTUBHBIEC, JIEIYKTUBHBIE, I10 aHAJOTWHU), BbBIABIATH 3aKOHOMEPHOCTHM U IPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJIEHUSAX, (GOPMYIUPOBATh BHIBObI U 3aKIIOUEHNUS;

MIPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEICTBA JUISl IPE/ICTABICHMS! CYIIECTBEHHBIX CBSI3€H U OTHOIIEHUH B MU3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a
TaK)XKe NPOTUBOPEUMI PA3HOTO POJA, BBISIBICHHBIX B Pa3INYHBbIX MHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH peUIeHHs MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENISIM, OLICHUBATh PUCKU MOCIEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATE Pa0OTY B YCIOBHSIX pPEabHOTO, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIe0BATEILCKIE IeHCTBUA:

BJIAJICTh HABBIKAMU y‘Ie6HO-I/ICCHe)IOBaTeJIBCKOﬁ 158 HpOGKTHOfI JACATCIIbHOCTHU, HABBIKAMU pa3pe1neH1/Iﬂ HpO6J'IeM, CHOCO6HOCTBIO 1 TOTOBHOCTBIO
K CaMOCTOSTEILHOMY ITOMCKY METOIOB PEIICHHUS MMPAKTHYCCKUX 3a71a4, IPUMECHECHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;

WCII0JIb30BaTh PA3IUYHBIC BHJIBI JICATEIBHOCTH IO TMOJYYECHUIO HOBOTO 3HAHHS, €r0 WHTEPIPETAHU, MPEOoOpPa30BaHUIO U NMPUMCHCHHIO B
Y4eOHBIX CHTYAIUSIX, B TOM YUCJIC MIPH CO3JITaHUH YUCOHBIX H COITUATBHBIX TPOCKTOB;

(hopMHPOBATh HAYYHBIH THIT MBIIUICHHS, BJIQICTh HAYYHONW TEPMHHOJIOTHEH, KITFOYCBBIMU TOHITHSIMU U METOIaMH;

CTaBUTH M (OPMYIIHPOBATH COOCTBECHHBIC 33]1a41 B 00Pa30BaATEIbLHOM JCATCIILHOCTH M KU3HECHHBIX CUTYAIIHSX;

BBISBIIATh TPUYUHHO-CIICICTBEHHBIC CBS3W W aKTyaJIM3UpOBATh 3a/iady, BBIIBUTATh THIOTE3y €€ PpEIICHHS, HAXOJUTh apryMEHTBI JIjIs
JIOKa3aTeJIbCTBA CBOMX YTBEPIKJACHUM, 33/1aBATh MapaMeTPhl M KPUTECPHH PEIICHUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHHS 33Jla4ud PE3YyJIbTaThl, KPUTHYCCKH OIICHUBATH X JIOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHUBATh MIPHOOPETEHHBIH OTIBIT,

OCYIIECTBIISATH IIeJICHAIIPABIICHHBII MOMCK IMEPEHOCA CPECTB U CIIOCOOOB JCHUCTBUS B MPO(HECCHOHAIBLHYIO CPEy;

YMETh TICPEHOCUTh 3HAHUS B MO3HABATEIILHYIO M MPAKTUYCCKYIO 00JIACTH JKU3HEACATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC HJEU, MpE/UIaraTh OPUTMHAIbHBIE TOIXOAbl U PEIICHHs, CTaBUTh MPOOJIEMBbI U 3aJaud, AOMYCKAIOIINE albTepHATHBHBIC
pelIeHuUs.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B PA3MUYHBIX MCTOYHMKAX MH(OpManuu (TeKcTte y4yeOHOro MOcOOMs, HayYHO-HOIMYJISPHOHN JMTepaType, OMOIOTHYECKHX
CIIOBApsAX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B MIHTEepHETE), aHanmM3upoBaTh HHPOPMALIMIO PA3THMYHBIX BUAOB U (POPM IpEICTaBICH s,
KPUTHUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(dbopMynHpoOBaTh 3ampOChl W TMPUMEHSATH PAa3IUYHbIE METOIBI MPH TOUCKE M OTOOpE OMOJIOTHYECKOW HWH(POPMAIUH, HEOOXOIUMOW JUIs
BBIIIOJIHEHUS Y4€OHBIX 3a7a4;

npuoOpeTaTh OMBIT HCHOJB30BAaHUA HHPOPMALMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYpYy AaKTHBHOTO
HCII0JIb30BAHUS Pa3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaJbHYIO (hOpMY HpelCcTaBieHUs OuoJiorHyecKod MHpopMmanuu (cXembl, rpauKH, AUarpaMMbl, TaOIUIBI,
PUCYHKHU U JPYroe);

WCI0JIb30BAaTh HAYYHBIN SI3bIK B KAaue€CTBE CPEJCTBA MpHU paboTe ¢ OMOJOrM4eckoid MHPOpMalMen: NPUMEHATh XUMUYecKue, (Gpu3ndeckue u
MaTeMaTH4eCKHEe 3HAaKU U CUMBOJIbI, (hOpMyJibl, aO0peBHUaTypy, HOMEHKIIATYpPY, UCII0JIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIsiJHOCTH;

BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3aIlIUThI MHQOpMaLUK, HTHPOPMAITMOHHON 0€30MacHOCTH TIMYHOCTH.

OBJIaZIeHI/Ie yHnBepcaﬂmeMn KOMMyHl/IKaTl/IBHI)IMl/I lIeﬁCTBHﬂMH:

1) o0menmne:

OCYILECTBJISATh KOMMYHHKAIIMK BO BCeX cepax JKHU3HH, aKTHBHO y4acTBOBATh B JUAIOTE HMJIM JIMCKYCCHH IO CYIIECTBY OOCYKIAaeMOM TEMBI
(yMeHHue 3aaBaTh BOTPOCHI, BBICKA3bIBaTh CY)KJCHUS OTHOCHTEILHO BBITIOJHEHHS TpeIaracMol 3aJaud, YYUTBIBATh HHTEPECHl U COTIACOBAHHOCTH
MO3UIUH IPYTHX YYACTHUKOB JIMAJIOTa W JUCKYCCHH);

pacro3HaBaTh HEBepOAJIbHBIC CPEJCTBA OOIICHHMS, MOHMMATh 3HAYCHHWE COIMAJILHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBCHHS KOHQIMKTHBIX
CUTYaIlui, YMETh CMSIr4aTh KOH(JIUKTHI K BECTH TIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMK CIIOCOOAMU OOIICHHS U B3aMMOJICHCTBYS, IOHUMATh HAMEPEHUS IPYTHX JIFOICH, MIPOSIBIIATh YBOKUTEIHBHOE OTHOIIICHHE K
coOeceIHUKY U B KOPPEKTHOM opme GopMyITHpOBaTH CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTHYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MMOHUMATh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW U MHIUBUAYAIbHON paObOThl IPU PEUICHUH OMOJIOTHYECKON MpoOi1eMbl, 000CHOBBIBATH
HE0OX0IMMOCTh MIPUMEHEHHUS TPYNIOBHIX (HOPM B3aUMOACUCTBUS MIPU PEIIEHUU YUeOHO 3a1a4u;

BBIOMPATh TEMATUKY H METOJIbl COBMECTHBIX ACHCTBUI ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEN Ka)I0T0 WieHA KOJIJICKTHUBA;

MIPUHUMATH 1EJIM COBMECTHOM JeATEIbHOCTH, OPraHM30BbIBATh U KOOPAWHUPOBATH JIEUCTBHS MO €€ TOCTUKEHHUIO: COCTABIIAThH IUIaH JACHCTBUH,
pacmpenensTh poiu ¢ yu€TOM MHEHUI YYaCTHUKOB, OOCYX/IaTh PE3yIbTaThl COBMECTHON paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAAA U KAXKJOTO yYACTHUKA KOMaH/bI B OOIINI Pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UACH C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISTh MO3UTUBHOE CTPATETUYECKOE TIOBEICHHIE B PA3JIMUHBIX CUTYAIUSIX, TIPOSBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.



OgyageHHe YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMH IeHCTBUSIMH:

1) camoopranusanus:

HCII0JIL30BaTh OMOJIOTUYECKUE 3HAHUS JJIs1 BBISIBJICHUSL HpO6JIeM 1 UX pCHICHHUA B )KU3HCHHBIX U y‘Ie6HI)IX CUTyalusix;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHUX 3HAHHUUI LCJIICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[GﬁCTBI/ISIX " MOCTYIIKaxX IO OTHOLWICHHIO K JKUBOM
IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOATCIIbHO OCYHICCTBJIATH IMO3HABATCIBHYIO JACATCIBHOCTDH, BBISABJIIATH Hp06JI€MI)I, CTaBUTh U (bOpMy.]II/IpOBaTI) coOCTBEHHEBIE 3aJadyu B
o6pazoBaTean0171 JACATCIIBHOCTH U )KU3HCHHBIX CUTYAlUAX,

CaMOCTOSITEJIBHO COCTABJISTH IJIaH PEIICHUs TPOOJIEMBI C YUETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTEHUH;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM,

paciipAaATb paMKH y‘IC6HOFO npeaMeTa Ha OCHOBC JIMYHBIX Hpe)IHO‘-ITCHI/II\/'I;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIIECHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMHPOKOW OHPYAWIIMUM B Pa3HBIX 001acTsIX 3HAHWUW, MOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U KyJIbTYPHBII YpOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTH KOPPEKTHUBHI B IS TEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB LIEIISIM;

BJIAJICTh HABBIKAMH TI03HABATEILHOW pe(IIEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB H
OCHOBAHHWH, HCIIOJIL30BaTh MPUEMBI PeICKCHH ISt OIIEHKU CHTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHUCKHU U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 MX CHIKCHHIO,

MPUHAMATh MOTUBBI M aPTYMEHTHI IPYTUX MIPU aHAIU3E PE3YJIbTaTOB JCSATEIBHOCTH;

3) npuHsiTHe cedsl U APYTUX:

MPUHUMATH ce0sl, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX MIPU aHATU3E PE3yJbTaTOB JCATCIbHOCTH,
MPU3HABATH CBOE MPABO U TPABO JPYrHX Ha OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3UIMH APYrOro YeJI0BEKa.

HNPEAMETHBIE PE3YJIBTATBI

Hpe,[[MeTHLIC Ppe3yiibTaTbl OCBOCHUS ITPOTrPpaMMbl COO no 6uonoruu Ha 6Ga30BOM YPOBHEC BKIIFOYAKOT CHeI_II/I(bI/I‘-ICCKI/Ie JJIs yqeGHoro npeamera
«buomorusy» HAay4YHBIC 3HaHW, YMCHUA n CIIOCOOBI JIencTBUi 1o OCBOCHHIO, HUHTCpIpeTallun



U Tipeo0pa3oBaHUIO 3HAHUHN, BUJIBI JESITEIHHOCTH 10 OJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YISOHBIX CUTYAIUAX, a TAKKE B
peanbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Onosorueil. B mporpammMe npeaMeTHbIe pe3yabTaThl PEICTABICHBI IO T01aM 00y4YeHusI.

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 10 knacce 10IKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUK O MECTE W POJHM OMOJIOTMM B CHCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHPa W HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHICKHUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHH,
(GYHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpblBaTh COJAEPKAHME OMOJIOTMYECKUX TEPMUHOB M MOHSTHUM: KU3Hb, KJIETKA, OpPraHU3M, MeTabojau3M (0OMEH BEleCTB M
MpeBpaIleHUe SHEPIruH), TOMEOoCTa3 (CaMOpPETyJsius), YpOBHEBas OpraHu3alvs JKUBBIX CHCTEM, CaMOBOCHPOU3BEACHUE (PEmpOaYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PAa3BUTHUE;

yYMEHHE H3JlaraTb OMOJIOTUYECKHE TEOpUH (KJIETOUHasi, XpOMOCOMHAs, MyTal[MOHHAsI, EHTpajIbHas JOrMa MOJEKYJISIPHOW OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. U. BaBunoBa) u yuenus (0 IeHTpax MHOrooOpa3usi U MPOUCXOXKIEHHUS KylbTypHbIX pacTenuid H. WM. BaBunosa),
OTIPEIeINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAyYHOT'O MO3HAHUS B OMOJIOTUHN: HAOIIO/IEHUE U OTIMCAaHUE KUBBIX CUCTEM, NPOLIECCOB U SBJICHUI, OpraHu3aius u
MpOBeJIeHUE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bl, BBIIBIECHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBbIMH BEIUYMHAMU, OObSICHEHHE
MOJIyYE€HHBIX Pe3y/IbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX OHITUN, TEOPUI U 3aKOHOB, YMEHHE JIeJaTh BbIBO/Ibl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHE BBIAEIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT, OJHOKIETOUHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB,
0COOEHHOCTH MPOLIECCOB: 0OMEHa BEILIECTB U MPEBPALIEHUS SHEPTUH B KJIeTKe, (POTOCHUHTE3a, TUIACTUIECKOT0 M SHEPreTUYECKOT0 0OMEHa, XeMOCHHTE3a,
MHTO3a, M€H03a, OIJIOJOTBOPEHHU S, PAa3MHOKEHUS, HHANBU/IyaTbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHAThH MOJIydeHHbIC 3HAHUS AJIs OOBSCHEHUS! OMOJOrMYECKUX MPOLECCOB M SIBICHUHN, I MPUHATHUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KM3HU C LIEJbl0 oOecreueHnus Oe30MacHOCTH CBOETO 3/I0POBbS U 3[0POBBSl OKPYXKAIOIIUX JIOJEH, COOMIOeHUs] HOPM TPaMOTHOTO
MOBEJICHUS B OKpYXAIOIIeH MPUPOJHOI cpelie, MOHUMaHHe HEOOXOAUMOCTH HCIOJIb30BaHUS TOCTIKEHUN COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTHI
VIS pallMOHAIBHOTO MPUPOI0TIOIH30BAHUS;

yYMEHHE peniaTh dJIeMEHTapHble FTEHETUUECKUE 3a/1a4d Ha MOHO- U TUTUOPUIHOE CKpEUIMBaHUE, CLICTUICHHOE HACJIEJOBAHUE, COCTABIISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIS MTPeICKa3aHus HacIe0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH JJA00OpATOPHBIE U MPAKTUYECKUE paOdOThI, COOII0IATH MpaBuiIa MpU padoTe ¢ yueOHbIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUUYECKU OI[EHUBATh U MHTEPIIPETHUPOBATH HH(GOPMAIIUIO OMOIOTUYECKOTO COJEPIKAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeICTBAa MacCOoBOW MH(MOPMAIMU, HAYYHO-TIOMY/SIPHBIE MaTEepHUalbl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCIIECIOBAHUIA B
OMOJIOTHH, METUITUHE, OUOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE U YCTHbBIE COOOIIEHHUs, 00001mas OMONIOTHYecKy0 HHPOPMAIMIO U3 HECKOIBKMX MCTOYHUKOB,
I'PaMOTHO MCHOJIb30BATh MOHATHHHBINA anmapaT OMOJIOTHH.

Hpe,[[MeTHLIC pe3yJIbTaTbl OCBOCHUS yqeGHoro npeamMeTa «buonorusy» ¢ 11 knacce JAOJIKHBI OTpaXaTh:



c(OPMHUPOBAHHOCTh 3HAHUK O MECTE W POJIM OMOJIOTMH B CHCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHICKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(GYHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATH COJIEPIKAHUE OMOJIOTHMYECKUX TEPMUHOB M IMOHATUN: BU, OIS, TeHO(OH I, IBOIIOIHS, JBIDKYIUE CHIIBI ((DaKTOPHI)
HBOJTIOIIUH, TIPUCTIOCOOIIEHHOCTH OPraHN3MOB, BUI000pa30BaHue, IKOJOTHYECKHE (PaKTOPHI, SKOCHCTEMA, TIPOTYyLIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIeTTH
MUTAHUs, SKOJIOTHYECKasl MUpaMuIa, OnoreoreHo3, ouocdepa;

yYMEHHE U3J1araTh OnoJIornyecKkue Teopuu (3BosirolnonHas reopus Y. JlapBuHa, cCMHTETHYECKasi TEOPHUs IBOJIIOLIMN ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonctBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHud u nyred sBomonuu A. H. CeBeprioBa, ydenust o Ouocdepe B.
. Bepuasckoro), onpenensTh TPaHUIIBl UX IPUMEHUMOCTHU K )KUBBIM CUCTEMAaM;

YMCHHUEC BJIaICTh MECTOAAMU HAYYHOI'O ITO3HAHUA B OMOJIOTHH: Ha6J'IIOI[eHI/IC " OIMMMCAaHUEC KUBBIX CUCTEM, IIPOLUCCCOB U 5[BJ'I€HI/II71, opraHusanus u
IIPOBCACHUC OMOJIOTHYECKOr0 SKCIICPUMCHTA, BBIABHUKCHUC T'UIIOTC3bI, BBIABJIICHUC 3aBUCUMOCTU MCKIAY HUCCICAYCMbIMU BCIMYMHAMMU, 00BsIcCHEHHE
IMMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIBb30BAHHBIX HAYUYHBIX HOH?[THfI, TGOpI/Iﬁ 1 3aKOHOB, YMCHHUC A€JIaTh BBIBOJAbI HA OCHOBAHHWH IMOJTYYCHHBIX PE3YJILTATOB,

YMCHHUEC BBIACIATL CYHICCTBCHHBIC IIPHU3HAKKW CTPOCHUA OMOJIOTHYECKNX OOBLEKTOB: BUJIOB, HOHy.]'IfII_[I/II\/'I, MpoOAYLHCHTOB, KOHCYMCHTOB,
pPEeAYLIEHTOB, OMOTEOIIEHO30B U 3KOCHUCTEM, 0COOEHHOCTH MPOLIECCOB: HACJIEICTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHA00Opa3oBaHUS,
HpI/ICHOCO6J'IeHHOCTI/I OpraHusMoB, )IeﬁCTBI/ISI OKOJIOT'MYECKUX q)aKTOpOB Ha OpraHu3sMbl, IEPEHOCA BCIICCTB W IMOTOKA JSHEPruu B DKOCHUCTEMAX,
AQHTPOIOTEHHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB U OMOr€OXMMHUUECKUX IIUKIIOB B Onocdepe;

YMCHHUEC MPUMCHATH MOJTYUCHHBIC 3HAHUA IJId 00BSICHEHUS OMOJIOTHYECKAX mponeccoB U ﬂB.]'IGHI/If/i, JJIA IPUHATHA TPaKTUYCCKUX pemeHHﬁ B
IIOBCETHEBHOM JKM3HU C LIENbI0 oOecreueHusi 0€30MacHOCTU CBOETO 3/0POBbSI M 3/I0POBbsSI OKPYXKAIOLIUX JIO/EH, COOMIOAEHUS HOPM I'PaMOTHOTO
MIOBEJICHUSI B OKpYXKaoLel PUPOTHON cpesie, TOHUMaHUe HEOOX0IMMOCTH NCII0Ib30BAHNUS IOCTH)KEHUI COBPEMEHHOM OMOIOTUN JUIsl PALlMOHATIBHOTO
IIPUPOJIOTIOJIL30BAHHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTUYECKHE 3a1a4H, COCTABIISITh CXEMBbI IEPEHOCA BELIECTB ¥ SHEPIMH B HKOCUCTEMaX (L[eNH MUTAHU);

YMEHHUE BBINOJIHATH JJA0OpAaTOPHbIE U MPAaKTHUECKUe paboThl, COOI0AaTh MpaBuiia Ipu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALIMIO OHOJIOTHYECKOTO COJEP KAHNU S, BKJIIOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX HICTOYHUKOB (CpeCTBAa MacCOBOM MH(POPMALIMK, HAYYHO-TIOMYJIIpPHbIE MaTepHallbl), pacCMaTpUBATh IJI00AIbHBIE KOJIOTHYECKHE TPOOIIEMBbI
COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

yYMEHHUE co3JaBaTh COOCTBEHHbIE NUCbMEHHBIE M YCTHbIE COOOIIEHUs, 000011as OHONIOrnYecKyr0 HHGOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB,
I'PaMOTHO MCHOJIb30BATh MOHATHHHBIN anmapaTr OMOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHuUe pa3/iesioB U TeM KosinyectBo 4acoB JyeKTpoHHbIE (LUPOBLIE)
n/m nporpamMMbl Bcero| KOHTpOJbHBIE MpakTHYecKue o6pasoBaTesbHbIE PECYPChI
paboThI paboThI
1 buosiorua Kak Hayka 2 0.5 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41c292
2 KuBble cucTeMbl ¥ UX OpraHu3anud 1 bubauoTteka [JOK
https://m.edsoo.ru/7f41c292
3 XMMHUYECKUH COCTaB U CTPOEHHUE KJIETKH 8 1 bu6bauoTteka [JOK
https://m.edsoo.ru/7f41c292
4 JKusHe esaTeJIbHOCTDb KJAETKHU 6 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOKeHHe U UHAWBUYaJbHOE 5 1 bu6smoTteka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTb U UBMEHYUBOCTD 8 1 1.5 bubaunoreka [IOK
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cesnrekuus opranu3MoB. OCHOBBI 3 bu6bsaunoTteka [JOK
OMOTEXHOJIOTHUU https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 4

11 KJIACC




Ne | HaumeHOBaHMe pa3ziesioB U TeM IPOrpaMMBbl

KousimuectBO yacos

JyeKTpOoHHbIE (LUPOBLIE)

n/m Bcero| KoHTposbHbIE IlpakTHYecKue 0b6pasoBaTesibHbIe pecypCbl
paboThI paboThI

1 |[3BosOIMOHHAs 6MOJIOTUS 9 1 bubanoreka LHOK
https://m.edsoo.ru/7f41cc74

2 |Bo3HMKHOBeHME U pa3BUTHeE XKH3HU Ha 3emuie| 10 1 0.5 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41cc74

3 |OpraHu3Mbl U OKpYKarolas cpeja 5 1 Bub6anoTeka LIOK
https://m.edsoo.ru/7f41cc74

4 |Coo6I1ecTBa U 3KOJIOTHUYECKHE CHCTEMBI 10 1 bu6aunoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 2.5




IIOYPOYHOE INTAHNPOBAHUE

10 KJIACC
Ne Tema ypoka KosmyectBO 4acoB JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie | [IpakTHueckue | H3Y1€HA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

BuoJsiorus B cucremMe Hayk 1 01.09 Bu6sanoreka LLOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeToAbl NO3HAHKUA )KUBOW NPUPO/bI. 1 0.5 08.09 bubaunoreka LIOK

[IpakTuyeckas pabora N2 1 «Mcnosib30BaHUe https://m.edsoo.ru/863e6122

pas3/InYHbBIX METO/IOB NPU U3y4EeHHH

6M0JIOTUYeCKUX OOBbEKTOBY

BuoJiornyeckue CUCTEMBI, TPOLECCHI U UX 1 15.09 Bu6aunoTteka LIOK

M3y4yeHue https://m.edsoo.ru/863e6564

XUMHUUecKUH cocTaB KaeTKU. Boga u 1 22.09 Bu6aunoTteka LIOK

MUHepaJibHbIE COJTH https://m.edsoo.ru/863e674e

Besiku. CocTaB U CTpoeHUe 6eJIKOB 1 29.09 Bu6auorexa LJOK
https://m.edsoo.ru/863e6b72

®epMeHTbl — O6MOJ0TUYECKUE KaTa/IU3aTOPHI. 1 0.5 06.10 bu6saunoTteka lJOK

JlabopaTopHast pabota Ne 1 «h3yyeHue https://m.edsoo.ru/863e6b72

KaTaJIMTUYEeCKOM aKTUBHOCTH GepMeHTOB (Ha

IpUMepe aMUJIa3bl UJIM KaTaia3bl)»

YrieBoabl JIMITUAL] 1 13.10 Bubanoreka LJOK
https://m.edsoo.ru/863e6870

HyksnenHoBbie Kuca0Tbl. AT 1 20.10 Bu6unoreka LJOK
https://m.edsoo.ru/863e6d5c

HMcTopust U MeTO/bI U3yYeHHsI KJIETKH. 1 10.11 Bu6sanoreka LJOK

KnetouHast Teopus https://m.edsoo.ru/863e6e88




Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpPOHHbIE IUPPOBLIE
n/n Bcero| KonTpouibHble | [IpakTudeckue | 13Y1EHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
10 [KieTka Kak 1jeJIoCTHas XKMBas CUCTeMa 17.11
11 |[CTpoeHMe 3yKapUOTUYECKOH KJIETKHU. 0.5 24.11 Bbu6auoTteka LIOK
JlabopaTopHas paboTa Ne 2 «Mi3yyeHue cTpoeHHUsI https://m.edsoo.ru/863e6ff0
KJIETOK PacTeHUH, >)KUBOTHbIX, TPUOOB U https://m.edsoo.ru/863e716c
OaKTepHH 1Mo/ MUKPOCKOIIOM Ha FOTOBBIX
MHKpoIIpenapaTax U UxX OIHCaHUe»
12 |O6MeH BelecTB UJIM MeTab0JIM3M 1 01.12 bubanoreka LIOK
https://m.edsoo.ru/863e766c¢
13 |doTocuHTe3. XEMOCHHTES 1 08.12 Bu6snoreka LIOK
https://m.edsoo.ru/863e7c98
14 |JHepreTuveckuit 06MeH 1 15.12 Bu6auoreka [JOK
https://m.edsoo.ru/863e7aae
15 |’Ku3HeHHBIH UK/ KJEeTKHU. /leJieHre KJIeTKH. 1 0.5 22.12 bu6smoTteka LIOK
MwuTo3. JlabopaTopHas pa6ota N2 3 https://m.edsoo.ru/863e7dc4
«Habus01eHe MUTO3a B KJIeTKax KOHYHUKaA
KOpelllKa JIyKa Ha TOTOBbIX MUKpOIIpenapaTax»
16 |Buocunres 6enka. Peakuus maTpuyHoro cuaresa | 1 29.12 Bu6auoTteka LIOK
https://m.edsoo.ru/863e796e
17 |TpaHcasuus — 6HOCHHTE3 GesiKa 1 12.01 Bu6auoTteka LIOK
https://m.edsoo.ru/863e796e
18 |HeksieTouHble pOPMBI KU3HU — BUPYChI 1 19.01 Bu6auorexa LJOK
https://m.edsoo.ru/863e7540
19 |KoHTponbHasn paboTa no teme «¥usHegeatenobHoctb| 1 1 26.01 Bu6sanoreka LIOK
KNETKN» https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |®Popmbl pasMHOMKeHMA opraHn3mos. Meiio3 1 02.02 Bubsanoreka LOK

https://m.edsoo.ru/863e7f4a




Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpPOHHbIE IUPPOBLIE
n/n Bcero| KonTpouibHble | [IpakTudeckue | 13Y1EHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
21 |O6pa3oBaHME U pa3BUTHE NOJIOBbIX KJIETOK. 1 0.5 09.02 Bu6auoTteka LIOK
OmsiogoTBOpenue. JlabopaTopHas pa6ora Ne 4 https://m.edsoo.ru/863e81b6
«H3yyeHHe CTpOeHUs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOTIpenapaTax»
22 |WnpguBuayanbHOE pa3BUTHE OPraHU3MOB 1 16.02 Bu6sanoreka LJOK
https://m.edsoo.ru/863e8436
23 |TeHeTHKa — HayKa O HaC/JeJCTBEHHOCTH H 1 02.03 Bu6snoreka LIOK
M3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
24 |3aKOHOMEPHOCTH HacJieJOBaHUS IPU3HAKOB. 1 16.03 Bu6aunoreka [[OK
MoHorubpu/iHOE CKpelBaHue https://m.edsoo.ru/863e8878
25 |luru6puHoe cKpeliMBaHye. 3aKoH 1 23.03 Bu6snoreka LIOK
HE3aBHMCHMMOTO0 HacJieJOBaHUA IPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CuenJieHHOe Hac/JeJ0BaHVe IPU3HAKOB. 1 0.5 06.04 bu6smoTteka LIOK
JlabopaTtopHas paboTta N2 5 «M3yyeHue https://m.edsoo.ru/863e8c60
pe3ybTaTOB MOHOTUOPUHOTO U AUTMOPHUAHOTO
CKpelluBaHusA y Ap030¢dUbl Ha FTOTOBBIX
MUKpOIpenapaTax»
27 |Tenetuka nmoJa. HaciegoBaHue NprU3HAKOB, 1 13.04 Bu6anoreka LIOK
CLieIJIEHHBIX C [T10JIOM https://m.edsoo.ru/863e8c60
28 |HW3meHunBOCTb. HeHacsencTBeHHaAsA 1 0.5 20.04 bu6saunoTteka [JOK
W3MeHYUBOCTb. JlabopaTopHas pa6oTa N2 6. https://m.edsoo.ru/863e8efe
N3ydeHne MoAMPUKALIMOHHOW U3MEHYUBOCTH,
MIOCTPOEHHEe BapHAIMOHHOTO psijia U
BapHaLMOHHOUN KPUBOU»
29 |HacnenctBeHHast MBMEHYMBOCTD. JlTabopaTopHas 1 0.5 27.04 bu6bsaunoTteka [JOK
pa6oTa N2 7. «AHa/Iu3 MyTalui y Apo30¢dUsIbl HA https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOTIpenapaTax»
30 |leHeTHKa yesOBeKa 1 04.05 Bubsanoreka LOK

https://m.edsoo.ru/863e8d78




Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpPOHHbIE IUPPOBLIE
n/n Bcero| KonTpoibHble | ITpakTuyeckue | M13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
31 |KoHTponbHas pabota 1o TeMe 1 1 18.05
«Hacsie1cTBEHHOCTb U K3MEHYHMBOCTD
OpraHU3MOB»
32 |Cesnekuus Kak HayKa U IPOIECC 1 25.05 Bu6auoreka [[OK
https://m.edsoo.ru/863e9214
33 |MeTo/ibl ¥ JOCTHIKEHHS CEJIEKI[MHU PACTEHUH U 1 26.05 Bu6snoreka LIOK
*KMBOTHBIX. BUOTEXHONIOMMA KaK OTpac/b https://m.edsoo.ru/863e9214
Npou3BOACTBA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTTPAMME 33 2 4




11 KJIACC

Ne Tema ypoka KosmyecTBO 4acoB JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero| KontposbHbie | Ipaktudeckue | A3Y1eHHs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 |3BoJIOIMS ¥ METO/IbI €€ U3YYEHMUS 1 03.09 Bu6snoreka LIOK
https://m.edsoo.ru/863ea20e
2 |Hcropus pa3BUTHS MPEACTaBIEHUIH 06 9BOTIOLNUN 1 10.09 Bu6anoTteka [JOK
https://m.edsoo0.ru/863e9570
3 |MukposBoJOIUsA 1 17.09 bu6saunoTteka [IOK
https://m.edsoo.ru/863e9cle
4 [Tonysiauusa Kak 3JieMeHTapHas eWHUIA BUJa U 1 0.5 24.09 bubanoreka LIOK
3BoJitonuu. JlabopaTtopHas pa6oTta Ne 1 «CpaBHeHUEe https://m.edsoo.ru/863e99c6
BUJ0B 110 MOPPOJIOTUIECKOMY KPUTEPHUIO»
5 |/iBMKylue CHJIbI (3/1eMeHTapHble GaKTOPhI) 1 01.10 Bu6auorexa [JOK
3BOJIIOLIUH https://m.edsoo.ru/863e9da4
6 |EcrecTBeHHBIN OTGOP U €ro GpOopMbl 1 08.10 Bu6auorexa [JOK
https://m.edsoo.ru/863e9ed0
7 |Pe3ysbTaThl 3BOJIIOLIMUU: IPHUCIOCOOJIEHHOCTh 1 0.5 15.10 bu6bsaunoTteka [JOK
OpraHu3MoOB U BUJI006pa3oBaHue. JlabopaTopHas https://m.edsoo.ru/863e9fde
pa6oTta N2 2 «OnrcaHue NpUCcnoco6JIeHHOCTH
OpraHHU3Ma U e€ OTHOCHUTEJIbHOI'0 XapaKTepa»
8 |HampaBsieHUs ¥ IyTH MaKpPO3BOJIIOLMH 1 22.10 Bu6auorexa [JOK
https://m.edsoo.ru/863e9cle
9 |Heo6paTHMMOCTb 3BOJIIOLUH 05.11
10 |HMcTopust >ku3HH Ha 3eMJie U METO/IbI €€ U3YIEHUST 12.11
11 |unoTe3bl NPOUCXOXKAEHUS KU3HU Ha 3eMJie 19.11 bu6bsaunoTteka [JOK

https://m.edsoo.ru/863ea5a6




Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTposbHble | [lpakTHyeckue | H3Y1EHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
12 |Pa3BuTHeE )XU3HU HA 3eMJIe 110 3paM U lepHoJjaM 1 26.11 Bu6moreka [JOK
https://m.edsoo.ru/863eabbe
13 [OcHOBHBIE 3Tallbl 3BOJIIOIAU PACTUTEJNBHOTO U 1 0.5 03.12 bubanoreka LIOK
»KUBOTHOT0 Mupa. [IpakTrHyeckas pa6ora N2 1 https://m.edsoo.ru/863ea8bc
«M3y4eHne UCKOITaeMbIX OCTAaTKOB PaCTEHUH U
YKUBOTHBIX B KOJIJIEKIUSIX»
14 |CoBpeMeHHasl CHCTeMa OPraHUYeCKOro MUpa 1 10.12 Bu6moreka [JOK
https://m.edsoo.ru/863ea48e
15 |3BoJonus Yyesi0BeKa (AaHTpoOMoreHes) 1 17.12 Bu6auoTeka [JOK
https://m.edsoo.ru/863eac2c
16 |/[iBmxkymiue cuibl (pakTopbl) aHTPOIOreHe3a 1 24.12 Bu6auorexa L[OK
https://m.edsoo.ru/863ead44
17 |OcHOBHBIE CTaUU IBOJIIOLMH YesI0BeKa 14.01
18 |YesoBeuyeckue pachl ¥ IPUPOHBIE aalTal[uN 21.01 Bu6auorexa [[OK
yesJl0BeKa https://m.edsoo.ru/863eaea?
19 |KoHTponbHas pabota no Teme «BO3HUKHOBEHHE U 1 1 28.01
pa3BUTHE XKHU3HU Ha 3eMJie»
20 |JxoJsiorusa Kak Hayka 04.02
21 |Cpezabl 06U TaHUS U 3KOJOTHYECKHE GAaKTOPbI 11.02 Bu6sanoTteka LIOK
https://m.edsoo.ru/863eafec
22 |AbuoTtuyeckue ¢pakTopsl. JlabopaTopHas pabora N2 1 0.5 18.02 BubsnoTeka LIOK
3. «Mopdosoruyeckre 0CO6eHHOCTH PAaCTEHUM U3 https://m.edsoo.ru/863eb10e
pa3HbIX MeCcT 06uTaHusI». JJabopaTopHas paboTta Ne
4, «<Bn1usiHME cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJieyca»
23 |BuoTtnueckue GpaKTOpbI 1 25.02 Bu6uorexa [JOK

https://m.edsoo.ru/863eb348




Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTposbHbie | [lpakTHyeckue | H3Y1EHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
24 |JKoJIOTMYeCKHe XapaKTepPUCTUKHU MOMYJIALUH. 1 0.5 04.03
[IpakTHyeckas pabora N2 2 «[lofcyéT NJI0THOCTH
MOMYJISAUNA PAa3HbIX BUJ0B PaCTEHUN»
25 |CoobiiecTBa OpraHu3MOB — GHUOIEHO3 1 11.03 Bu6aunoTteka LIOK
https://m.edsoo.ru/863eb46a
26 |IKoJIOrHYECKHE CUCTEMBI (3KOCHCTEMbI) 1 18.03 Bu6sinoTteka LIOK
https://m.edsoo.ru/863eb46a
27 |OcHOBHbIE ITIOKa3aTeJH 3KOCUCTEMBI. JKoJoruyeckue| 1 25.03 bu6auoteka [JOK
nupamu bl CBoMcTBa akocucreM. Cykueccus https://m.edsoo.ru/863eb5fa
28 |IlpupoaHbIe 3KOCHUCTEMBI 1 08.04
29 |AHTpoONOreHHbIe 9KOCUCTEMbI 1 15.04
30 |Buocdepa — raobanbHasg 3KOCHCTEMA 3eMJIU 22.04 Bu6auorexa [JOK
https://m.edsoo.ru/863ebb5e
31 |3aKOHOMEPHOCTH CyLeCTBOBaHUsI 6uocdepbl 1 29.04 Bu6auorexa [[OK
https://m.edsoo.ru/863ebd16
32 |KoHTposbHas pabota no Teme «Coobuiectsa u 1 1 06.05
3KONOrMYEeCcKmne CUCTEMbI»
33 |YesnoBedecTBO B 6Mochepe 3eMin 1 13.05 Bu6auorexa [JOK
https://m.edsoo.ru/863ebale
34 |CocyuiecTBOBaHME IPUPO/bI U YeIOBEeYeCTBa 1 20.05
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 2.5




MPOBEPSIEMBIE TPEFOBAHMSA K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJbHOM ITPOT'PAMMBbI

10 KJIACC
Kon
NPOBePSIEMOr0 IIpoBepsiemble MpeaMeTHbIE Pe3yJabTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro 001ero 06pa3oBaHus
pe3yabTarTa
CdopMHUPOBaHHOCTh 3HAHWI O MECTE€ W POJIM OMOJIOTHH B CHCTEME HayYHOIr'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHMU COBPEMEHHOI €CTECTBEHHO-
1 HAy9YHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHUS; O BKIAAE POCCHMCKUX M 3apyOEKHBIX yUEHBIX-OHMONOTOB B pa3BUTHE OMONOTHH; (YHKIMOHATBHOMU
IPaMOTHOCTH YeJIOBEKa JUIsl pelIeHHsI )KU3HEHHBIX 3a/1a4
YMeHune pacKpheIBaTh coepKaHue OMOIOrMIECKUX TEPMUHOB M IOHSITHIA: KHU3Hb, KJIETKA, OpPraHu3M; MeTa001m3M (0OMEH BEUICCTB U MPEBPAIICHNE YHEPTUH ),
2 romeocras (CaMOpEeryIsIus), yPOBHEBAs OPraHU3aIUs KUBBIX CHCTEM, CAMOBOCIIPOM3BEACHHUE (PEIPOIYKIINS), HACTIEICTBCHHOCTh, H3MEHINBOCTh, POCT U
pa3BHUTHE
YMeHue u3naratb OMOJOTMYECKUE TEOpUH (KIETOYHAs, XpOMOCOMHas, MyTannoHHas), 3akoHbl (. Mennens, T. Moprana, H.J. BasuioBa) u y4ueHus (o
3 [EHTPaxX MHOT000pa3wsl U MPOUCXOXKICHHS KyIbTYpHBIX pacteHuit H.J. BaBuoBa), onpenensTs rpaHUIB MX IPUMEHHMOCTH K )KUBBIM CHCTEMaM
YMeHune BIaieTh METOIaMH HAyYHOTO [TO3HAHUS B OMOJIOruy (HaOIMIOICHNE U ONMCAHNE KUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUH; OpraHn3aIys U IPOBEICHHE
4 OMOJIOTMYECKOTO0 AKCIIEPUMEHTA, BLIIBHKCHHE TUIIOTE3BI; BBIBICHHE 3aBHCHUMOCTH MEXIy HCCICAYEeMBIMH BENUYMHAMH, OOBSCHEHHE ITONYyYEHHBIX
PE3yIIBTaTOB, HCIOJIIF30BAHHBIX HAYYHBIX ITOHSTHH, TEOPHH 1 3aKOHOB; YMEHHE JIeNIaTh BEIBOJIBI HA OCHOBAHUH MOJTYUCHHBIX PE3YIbTATOB)
YMeHne BBIIENATH CYIIECTBEHHBIC IMPU3HAKH BHPYCOB, KIETOK HMPOKAPHOT M IYKApUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHH3MOB; OCOOSHHOCTH
5 MIpOIIeCCOB 0OMEHa BEUICCTB U MPEBpAIlleHIsI SHEPIHH B KIETKe, (DOTOCHHTE3a, INIACTHYECKOTO M YHEPreTHIECKOro 0OMEeHa, XeMOCHHTE3a, MUTO3a, Meio3a,
OIUIOTOTBOPEHMS, Pa3MHOKCHH S, HHIMBHIYAJILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3)
YMeHne IPAMEHSTh TTOMy9IeHHBIe 3HAHUS TS OOBSCHEHUs] OMOIOTHIECKIX MPOLIECCOB U SIBICHUH, VIS TIPUHATHS MPAKTUIECKUX PEIICHIH B IIOBCEAHEBHOM
JKU3HH B IIEIIIX 00eCTIedeHns1 0€30IIaCHOCTH CBOETO 3OPOBBSI U 3MOPOBBSI OKPYKAIOIIUX JIFOICH, COONIONCHNST HOPM TPaMOTHOT'O ITOBEICHUS B OKPY>KalomIeit
6 MPUPONHON cpele; MOHMMaHHEe HEOOXOMMMOCTH WCIIONB30BAHUS JOCTIDKCHUH COBPEMEHHOH OHONOTHMH W OHOTEXHONOTHHA IS PaldOHAIBHOTO
MIPHUPOJIONIONE30BAHNUS
YMeHne pemaTh dJIeMEHTApHBIE TEHETHUYCCKHE 33/Ja4d HAa MOHO- W JAWTHOPHIHOE CKpEIIMBaHWE, CICIUICHHOE HACIEIOBAHUE, COCTABIATH CXEMBI
/ MOHOTHOPHIHOT'0 CKPEIINBAHSI JJIsl TIPEJCKa3aHus HaCcIeIOBaHNUS PH3HAKOB Y OPraHu3MOB
8 YMeHwHe BBINONIHATH Ja00paTOpHBIE U IPAKTHYECKHE pabOThI, COOI0IATh IIPaBHJIA ITPU paboTe ¢ y4eOHBIM M J1a00paTOpHEIM 000pYIOBAaHHEM




Koxa

IpoBePsAEMOro IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yJabTara
9 YMeHHe KpUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh HH(POPMALIMIO OHOJIOTHYECKOr0 COACPKAaHUs, BKIFOYAIOIIYIO [ICEBOHAYyYHbIEC 3HAHUS U3 PA3INYHBIX
ncroyHnkoB (CMU, HaydHO-TIOMyJIIpHBIE MAaTepUaIIbl); STHYECKUE ACIIEKThl COBPEMEHHBIX HCCIISIOBAHU B OMOJIOTHH, MEUIIHE, OMOTEXHOJIOTUH
VYMeHHe co3laBaTh COOCTBEHHBIE IHMCbMEHHBIE U YCTHBIE COOOIIEeHHUs, 0000Imas OnoJIornieckyro MH(GOPMALU0 U3 HECKOJbKHX HMCTOYHUKOB, TPaMOTHO
10 HCIIOJIb30BATh MOHATHHHBIN anmapaT OHOIOrHH
11 KJIACC
Kon
NpoBepPsAEeMoro IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl Cpe/iHero o01ero 0opa3oBanusi
pe3yJbTara
CchopMrpoBaHHOCTS 3HAHWN O MECTE M PONU OMOJIOTMH B CHCTEME HAyYHOI'O 3HAHMS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHHUHM COBPEMEHHOW €CTECTBEHHO-
1 HAYYHOW KapTHUHBI MUPa U HAYYHOTO MHUPOBO33PEHIS; O BKJIAZE POCCHICKUX U 3apyOeKHBIX YIEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH; (QYHKIIOHAIBHON Tpa-
MOTHOCTH YEIIOBEKa ISl PeIICHHUS )KU3HEHHBIX 3a/1a49
YMeHne pacKpheIBaTh COACp)KaHHE OMOIOTMYECKIX TEPMHHOB W MOHSATHH: BUJ, TOMYJISIHS, TeHO(OH I, IBOMIONHS, IBIKYIIHE CHIBI ((PaKTOPBI) BOIIOIIH,
2 MPUCIIOCOOTIEHHOCTh OPraHW3MOB, BHI000pAa30BaHHE, JKOJOTMUYECKHE (PAKTOPBHI, IKOCHCTEMA, NPOXYLEHTHI, KOHCYMEHTHI, PENyLEHTHI, LEeNd MUTaHHS,
JKOJIOTHYECKas MUpaMua, OnoreoneHos, onocdepa
YMeHne wu3narath OWoNorMueckwe Teopuu (dBomonmoHHas Teopus Y. JlapBuHa, CHHTETHYeCKas TEOpHS SBONIONNH), 3aKOHBI W 3aKOHOMEPHOCTH
3 (3apomprmeBoro cxonctea K.M. Bapa, gyepenoBanus raBHBIX HarpasieHui u myTeit sBomrormu A.H. CeBeprioBa, yuenns o 6uocdepe B.I. BepHanckoro),
OIPEIENSITh TPAHUIIBI HX PHMEHUMOCTH K )KUBBIM CHCTEMaM
YMeHue BraieTh METOIaMH HAyYHOTO MTO3HaHUs B OHONoriy (HaOIIoIeHNe U ONMCaHNe KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUH; OpraHu3alis U IPOBEICHHE
4 OHMOJIOTMYECKOTO AKCIIEPHMEHTA, BHIIBMKEHHE TUIIOTE3BI; BBISBICHHE 3aBHCHUMOCTH MEXIy HCCICIYEeMBIMH BEIHYHHAMH, OOBSCHEHHE MONTYYCHHBIX
PE3yIIbTaTOB, HCIOJIIF30BAHHBIX HAYYHBIX ITOHATHIA, TEOPHH 1 3aKOHOB; YMEHHE JIENIaTh BEIBOJIBI HA OCHOBAHUH MTOJTYUCHHBIX PE3YIbTATOB)
YMeHne BBIICTATH CYIIECTBEHHBIC IIPH3HAKH CTPOCHHS OMOJIOTHMYSCKUX OOBEKTOB: BHIOB, IIONMYJSIHNA, IPOTYLHEHTOB, KOHCYMEHTOB, pPEIyLICHTOB,
OHMOTEOIICHO30B U HKOCHCTEM; OCOOCHHOCTH IMPOLECCOB HACIEACTBEHHONW M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHIOOOPAa30BaHMUS, MPUCIIOCOOIEHHOCTH
> OpraHU3MOB, IEHCTBHS YKOJOTMYECKAX (PaKTOPOB Ha OpraHU3MEL, IEPEHOCA BEIIECTB U MTOTOKA YHEPTUH B DKOCHCTEMAX, aHTPOIOT€HHBIX H3MEHEHUH B JKO-
CHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA BEMIECTB M OMOT€OXMMHUYIECKUX ITUKIOB B Orocepe
YMeHne IPAMEHSTh MTOTyICeHHBIC 3HAHUS IS OOBSCHEHUs] OMOIOTHIECKIX MPOLIECCOB U SBJICHHUM, ISl IPHHSTHS MPAKTHICCKUX PEIICHHUH B IIOBCEAHEBHOM
6 KH3HU B [EJIX obecredeHus 0e30MacHOCTH CBOETO 3/10POBbS M 3J0POBbS OKPY)KAIOIINX JIFO/ICH, COOITIOICHNSI HOPM I'PAMOTHOTO TIOBEJICHHUS B OKPYKaloIeH
TIPUPOIHON cpesie; MTOHUMaHUe HEOOXOANMOCTH HCITONIb30BaHMs JIOCTH)KCHUH COBPEMEHHOW OMOJIOTHH JUTS pallOHAIBHOTO TPHUPOOIIOIH30BaHUS




Koxa

NpoBepPsIeMOro IIpoBepsiemble npeAMeTHbIE pe3yJIbTaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOIM NIPOrpaMMBbl Cpe/iHero 001ero o0pasoBaHust
pe3yJbTara
YMeHue penats 3JeMeHTapHble OMOJIOTHYeCcKHe 3aa4ul, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPIHH B SKOCHCTEMAaxX (IICTTH MUTAHUS)
8 YMeHue BBINONHATH 1a00paTOpHbIE U IpaKTHYecKre paboThl, COOII0ATh IPaBUIA IPU paboTe C yUeOHBIM U JJaOOPaTOPHBIM 000PYAOBaHUEM
YMeHue KpUTHUECKH OL[CHUBATh U MHTEPIPETUPOBATH HH(OPMALIIO OMOTOTHUECKOTr0 COACPKaHUsl, BKIIOYAIOUTYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3InYHBIX
9 uctounukoB (CMU, Hay4yHO-TIOMYJSIpHBIE MaTepUaibl); paccMaTpuBaTh TI00aJIbHBIE HSKOJOTMYECKHE MPOoOJIeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIIUIO
YMeHue co3aBaTh COOCTBEHHBIC MHCBMEHHBIE M YCTHBIE COOOLIEHHMS, 0000Ias OHONMOTHYecKyl0 MH(POPMAIUIO U3 HECKOIBKHX HCTOYHHUKOB, TPAMOTHO
10 HCIIOJIb30BATh MOHATHHHBIN anmapaT OHOIOrHH

MNPOBEPAEMBIE DJIEMEHTBI COOEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Buornorus xak Hayka
1.1 Bronorus — Hayka o xuBoit npupoae. Pors Ononoruu B popMupoBaHHH COBPEMEHHON HAyIHOH KapTUHBI Mupa. CrcTeMa OMOJIOTHIecKUX HayK
1.2 Mertop! TO3HAHUS )KUBOH IPHPOAKI (HAOIIOIeHNE, SKCIIEPUMEHT, OIMCaHNe, H3MEPEHNE, KITacCH(PUKAII, MOICINPOBAHNE, CTATUCTHYIECKAst 00padOTKa TaHHBIX)
2 JKviBpIe cuCTeMBI M MX OpraHu3aIs
2.1 JKuBrie cucreMsbl (OMOCHCTEMBI) Kak MpeaAMeT n3ydenus ononornu. CBoiicTBa OMOCHCTEM M UX pa3sHOOOpasne
2.2 YpOoBHH OpraHM3aIlH OMOCHCTEM: MOJICKYIIIPHO-TeHETHUECKHM, KIIETOUHBIN, OpraHu3MEHHBIN, TOMYISIIMOHHO-BAIOBOM, IKOCHCTEMHEIH, Onoc(epHBIi
3 XWMHYECKHAN COCTAB U CTPOCHUE KIETKH
XUMHUYECKUN COCTAB KIETKH. XUMHUYECKUE 3JIEMEHThI: MaKpO3JIeMEHThI, MUKpOJIeMeHThl. Boga n MuHepasbHble BelecTBa. OYHKIUHM BOABI U MUHEPAJIbHBIX BEILIECTB
31 B kietke. [lognepxanne ocMoTndeckoro Oanxanca
Benxu. CocraB u cTpoeHre 0eIKOB. AMHHOKHCIOTEI — MOHOMEPHI OenkoB. HezaMeHHMbIe U 3aMEHUMBIE aMHHOKHCIIOTEL. AMUHOKHCIIOTHBIN COCTaB. YPOBHH CTPYK-
32 TypBI OCIKOBOI MOJICKYJIHI (IIEpPBUYHAS, BTOPUYHAS, TPETHYHAS U YCTBEPTHYHASI CTPYKTYpa). XUMHUECKUE CBOHCTBA OenkoB. bronornueckne GpyHKIMH OEIKOB.




Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
depmenTHI — Ononornyeckre karannuzaTopbl. CTpoeHre GpepMeHTa: akTHBHBIH IIEeHTp, cyOcTpaTHas cineruduiHocts. KodepmenTsl. Butamunsl. OTinunst pepMeHTOB
OT HEOPraHMUECKUX KAaTalIn3aTOPOB
VYriaeBonsl: MOHOcCaxapuzabl (TNIOKO3a, pubo3a M JAe30KkcupuOo3a), Aucaxapuabl (caxapos3a, JIAKTO3a) M IoJMcaxapuibl (KpaxMal, INIMKOIeH, LEeJIII0N03a).
Bronornyeckue GpyHKIMN YITIE€BOIOB.
33 JIMnuapl: TPUIIMIEPUIBI, CTEpPOUBI, hoconunuasl. I'uapopunsrHo-runpododHbIe cBoiicTBa. bruonorndeckue GpyHkimy munuaoB. CpaBHEHNE YTIEBOJOB, OENKOB U
JIMTMIA 0B KaK NCTOYHNKOB SHCPI'U
Hyknennossie kuciorsl: JJHK n PHK. Hykneotnas! — MoHOMEpB! HyKIIeMHOBBIX KHCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne n ¢pynxunu PHK. AT®: crpoenue
34 1 QyHKIMH
3.5 [uronorust — Hayka o kieTke. Kinerounas Teopusi. MeToabl U3y4eHHUsI KIETOK
Knerka kak 1emoctHas kuBas cucrema. OOImue Ipr3HaKky KIETOK: 3aMKHyTasi HapyxXHas MeMOpana, monekyis! JIHK kak reHeTnmueckuii anmapart, CHCTeMa CHHTE3a
36 Oenka
Tumber KIeToK: >yKapuoTHUecKass M TpokapuoTwyeckas. OCOOCHHOCTH CTpPOCHHS TPOKapHOTHUecKod KieTku. Kietounas crtenka Oakrtepmif. CtpoeHme
37 9YKApPUOTHIECKON KIEeTKH. OCHOBHBIC OTIIMYHSI PACTUTEILHOM, )KUBOTHOW M TPUOHON KIETKH
IToBepXxHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOUHAS CTEHKA, TIIMKOKAINKC, NX (pyHKimy. [1nasmaTnyeckas MmemOpana, e€ cBoiicTsa u pyHkuun. Lluroriazma u e€ opraHouIp!.
OnHoMeMOpaHHBIE OpraHOM[Ibl KIIETKH: dSHAomIasMatuueckas cetb (OI1C), ammapat [onbmku, nmu3ocombl. [1omyaBTOHOMHBIE OPraHOWIBI KIETKH: MHUTOXOHIPUH,
38 iacTu bl [IpoucxokaeHre MUTOXOHIPUH U iacTi. Buel mtactu. HemeMOpaHHbBIE OpraHOU bl KIIETKU: PUOOCOMBI, KIICTOUHBIHN IICHTP, PECHUYKH, KTYTHKU. DYHKITUH
OpraHou0B KJIETKU. BrimoueHus
3.9 Snpo — perynsiTopHBIi neHTp KieTku. CTpoeHue sapa: sinepHas 0007109Ka, KapHoIlIa3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI
3.10 TpaHCHOPT BEIIECTB B KIIETKE
4 KusHenearenbHOCTD KIIETKH
OOMeH BelecTB, T METa00IM3M. ACCHMUIISIIASA (TUTACTHYECKUI OOMEH) M TUCCUMIIAINS (3HEPreTHYECKHiA OOMEH) — JIBE CTOPOHBI €JIMHOT0 IIpoIiecca MeTaboIn3Ma.
4.1 Tunsl obmeHa BELIECTB! aBTOTPO(HBIN u reTepoTPOQHBIM.
Ponp hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHIH YHEPIHU B KIICTKE
®dotocunTe3. CBeTOBas M TeMHOBas (ha3bl hoTocuHTe3a. Peakiuu porocuaTe3a. DPPeKTHBHOCTD PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a JJIs *KU3HHU Ha 3emite. BiusHue
4.2 yCIOBUH cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIMICHHUS €T0 MPOAYKTHBHOCTH Y KyJIbTYPHBIX PACTCHHH.
XemocrHTe3. XeMOCHHTE3NpYIoIie OakTepri. 3HaUYCHNEe XEMOCHHTE3a ISl )KU3HU Ha 3eMiie
OHepreTuyecknii 0OOMeH B KiIeTKe. Pacienienne BemecTB, BEICICHIE U aKKyMYJIHPOBaHHE YHEPTHH B KIIETKe. DTalbl SHEpreTuaeckoro ooMena. [mmkomnus. bpokenne
4.3 1 ero BuAbL. KHcIopomHoe oKucienne, Win KIeToYHoe AbIxanne. DPQeKTHBHOCTh YHEPTeTUIECKOro oOMeHa
Peaknnn matpuynoro cunrtesa. ['eHetnueckas napopmanus u JIHK. Peanu3anus renernyeckoit nHGopManuy B KieTke. ['eHeTHYeCKUid KOa U ero cBolicTBa. TpaHc-
44 Kkpurus — Matpuaaslil cuates PHK. Tpancsinus — 6nocunTes 6enka. KogupoBanne amuHOKHCIOT. Pons prbocoM B 6nocuHTe3e Oenka
Hexuerounsre hopmel xu3HN — BUpYCH. Mcropus oTkpeitus Bupycos (.1. MiBanoBckuit). OCOOCHHOCTH CTPOSHHS W KH3HEACATENIFHOCTH BUPYCOB. bakreprodarn.
4.5 Bonesnn pacteHuil, >KUBOTHBIX ¥ 4YEJOBEKA, BBI3BIBaeMbIC BHpycaMu. Bupyc mMmmyHomedummrta denoBeka (BUY) — Bo3Oymurens CIIW/[a. IMpodmmakrika

PacrpoCTpaHCHUA BUPYCHBIX 3a00J1eBaHUH




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

PasmHoOXxeHue u WHAUBUAYAJIBHOC PA3BUTUC OPraHU3MOB

5.1

KrneTounblil K, WM >KU3HEHHBIA TUKI KieTku. UaTepdasa u mutos. [Iporeccsl, nporekatonue B nHTepdase. Permukaius — peakuust marpuuHoro cuHtesa JJHK.
Crpoenune XxpoMocoM. XpOMOCOMHBIH HA0Op — KapuOTHUIIL. [IUMITONTHBIN 1 TaIyIOnHBIA XpOMOCOMHBIE HAa00phl. XpoMaTuabl. LluTonornueckiue 0OCHOBBI Pa3MHOKEHUS
W UHIUBUIYaJBbHOTO Pa3BUTHSI OPraHU3MOB.

Henenne knetkn — Muto3. Cragun mutosa. [Ipoliecchl, MpoucXoAsIue Ha pa3sHbIX CTaIusAX MUTO3a. BUOIOrMUeCKUi CMBICT MUTO3a

52

cDO}T)MI)I PasMHOXCHUA OpPraHu3MOB: Occrmoioe W IIOJIOBOE. BI/IJII)I OecIonoro Pa3MHOXCHHUsA: ACJICHUE HAABOC, IOYKOBAHMUE OAHO- MU MHOI'OKJIICTOYHBIX,
CHOpOO6p330BaHI/I€, BCI'CTAaTUBHOC PA3MHOXKXCHHUC. I/ICKyCCTBeHHOG KJIOHUPOBAHUEC OPraHM3MOB, €0 3HAYCHUEC JJIs1 CCIICKIINN

53

ITonoBoe pazMHOXEHHE, €0 OTINYHUS OT OECHONOro.
Meiioz. Cranuu metiosa. [Iponeccel, mpoucxosmiue Ha craausax Meiiosa. [loBeaenue xpomocoM B Merioze. Kpoccunrosep. buonorndecknii CMbICH U 3HaAUEHHE Mei03a

54

TI'amerorenes — mpouecc 06p330BaHI/IH TTOJIOBBIX KJICTOK Y )KUBOTHBIX. ITonoBele xee3bl: CEMEHHUKH M SHYHHUKH. O6pa3OBaHI/IC 1 pa3BUTUEC MOJIOBBIX KJIIETOK — raMeT
(cmepmato3ou/, SIUIEKIIETKA) — criepMaTorenes u ooreHe3. OCOOEHHOCTH CTPOSHUS SIMIIEKIIETOK U criepMaTo3ouoB. Omnonorsopenue. I[lapreHorenes

5.5

WnpnBuayansHOe pa3BUTHE (OHTOTreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHAIBFHOTO PA3BUTHSI Y MTO3BOHOYHBIX XMBOTHBIX: JpOoOJICHHE,
racTpyssinus, opranoreres. IloctamOpronansHOe pasBuTHE. THIIBI TOCTAMOPHOHAIBEHOIO Pa3BUTHSL: MIPAMOE, HEMpIMoe (JIMINHOYHOE). BiusiHne cpensl Ha pa3BUTHE
OpraHu3MOB; (paKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOACTBA.

PocTt u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHHSI: CTPOCHNUE CEMEHU, CTAJINN PAa3BUTHUS

HacnencTBeHHOCTh M U3MEHYMBOCTD Oprann3mMoB

6.1

[Ipenmer w 3amaum reHetwku. VcTopusi pa3BUTHS TeHETHKH. BKiaa poccHiCKUX W 3apyOeKHBIX YUYEHBIX B pa3BUTHE TCHETHKH. METOAbl TeHETHUKH
(TMOPUAOIIOTUYECKHIA, [IMTOTEHETUYECKHA, MOJICKYJIIpHO-TeHeTH4YecKnii). OCHOBHBIC T€HETHUYECKHE MOHATHUS. ['eHeTHuecKas CUMBOJIMKA, UCTIONb3yeMas B cCXeMax
CKpEIINBaHUI

6.2

3aKOHOMEPHOCTH HacJeNOBaHMS MPU3HAKOB, YCTaHOBICHHBIE . Menmenem. MOHOrHOpHIHOE CKpEIIBaHNe. 3aKOH €IHHO00pas3ns T'HOpHUA0B IEPBOTrO IMOKOICHHS.
[IpaBuiio foMuHUpPOBaHM. 3aKOH pacIleIUIeHUs IPU3HAKoB. I unore3a uncToTel ramer. [lonHoe U HeMoIHOe JOMUHUPOBAHHUE.

JAurnbpuaHoe cKpemunBaHie. 3aKOH He3aBUCUMOT0 HaCJIeJOBaHI TPU3HAKOB. L[ToreHeTnyeckie 0OCHOBBI AUTHOPUAHOTO CKPEIINBaHIs. AHATH3HPYIOIIEe CKPEIIBa-
Hue. Mcronp3oBanne aHaIM3UPYIOMETro CKPEIIMBAHIS VTS ONIpeIeNICHHsI TeHOTHIIA 0CO0H

6.3

CuemnenHoe HacienoBanue mpuszHakoB. Pabora T. Moprana 1o crermieHHOMY HaclleMOBaHUIO TeHOB. HapyieHne cueruieHusi TeHOB B pe3ylbTaTe KPOCCHHTOBEpA.
XpOMOCOMHast TEOPUSL HACIEACTBEHHOCTH. [ eHeTnuecKkue KapThl.

I'enerunka nona. XpoMOCOMHOE OIpeesIeHue 1mojla. AyTOCOMBI U II0JIOBbIE XpOMOCOMBI. ['oMOraMeTHbie U reTeporaMeTHble opraHu3Mel. HacienoBanue npu3Hakos,
CHIETJIEHHBIX C TI0JIOM

6.4

WzmenunBoCTh. Bup! m3MeHUNBOCTH: HEHACTICCTBEHHAS M HACIEACTBeHHAs. PONb cpebl B HEHACIIEACTBEHHON H3MEHUYNBOCTH. XapaKTePUCTHKA MOAU(DUKAITHOHHON
W3MEHYMBOCTH. BapuamoHHbIi paa v BapuanmoHnHas KpuBast. Hopma peakiuun npusHaka. KonnuecTBeHHbIE M KaUeCTBEHHBIE IPU3HAKY U UX HOpMa peakuuu. CBoiicTBa
MO (PHUKAMOHHON N3MEHUNBOCTH

6.5

HacnencrBenHas, WM reHOTUIIMYECKAs, ©3MEHYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTE. Mei03 1 TIONIOBOM ITPOIIecC — OCHOBA KOMOMHATHBHOW M3MEHYHBOCTH. MyTa-
[IMOHHAS N3MEHYUBOCTD. Kitaccudukarusi MyTaluii: FTeHHbIE XpOMOCOMHEBIE, TeHOMHBIE. HacToTa v MpuuuHBl MyTanuii. MyTareHHbIe (PaKTOpbI. 3aKOH TOMOJIOTHYECKUX
pAn0B B HacneacTBeHHoM n3menunBoctu H.M. BaBunosa




Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
I'enetuka dyenoBeka. Kapuorunm dvenoBeka. OCHOBHBIE METOJBI TI'€HETHKM 4YEJIOBEKAa: T€HEAJOTMYECKUN, OIM3HELOBBIM, IUTOTCHETHUECKUH, OMOXMMUYECKUil,
MOJIEKYJIsIpHO-TeHeTHYecKuil. COBpeMEHHOE ONpeielieHe FeHOTUIA: TIOJIHOTEHOMHOE CEKBEHU pOBaHNE, TeHOTHIIMPOBAHNE, B TOM uucie ¢ noMoursio I111P-ananu3a.
6.6 HacnenctBenHble 3a00n€BaHUS 4elIOBEKa: I€HHbIE OOJIe3HH, OOJIE3HH C HACIEACTBEHHOM IPEApacHoNOXEeHHOCTBIO, XPOMOCOMHbIEe Oone3HH. ComaTHuecKue U
reHepaTUBHbIe MyTalMu. lIpHHIMIBI 340poBOro 00pa3a JKU3HH, JUATHOCTHKH, NPOQHIAKTUKM MU JICYCHUS TI'€HETHYeCKHX Oosie3Hed. Menuko-reHeTn4ecKkoe
KOHCYJIbTHPOBaHME. 3HAUCHNE MEAUIMHCKON T'eHETHKH B IPEOTBPALLICHUH U JICUEHHH IT'eHETHIEeCKUX 3a00JIeBa UM YenoBeKa
7 Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH
CenexIyst Kak HayKa U IIPOIIecc. 3apoxAeHHE CeJIeKINY 1 JoMecTHKaus. Yuerne H.J1. BaBunoBa o meHTpax mponucxoxXIeHHsI 1 MHOT000pa3usl KyJIbTYPHBIX PaCTEHUI.
71 LIeHTpbI NPOUCXOXKICHUS TOMAIIHUX )KUBOTHBIX. COpPT, OpOJa, IITaMM
CoBpeMeHHBIE METOAIBI CeNeKIIMU. MaccoBbIi U MHIUBHIyalIbHBII OTOOPHI B CENEKIIMK PACTEHUI U ®KUBOTHBIX. OIlEHKa SKCTephepa. ban3kopoacTBeHHOE CKpenBa-
7.2 Hue — nHOpuauHT. Yncrast muanst. CKkpenBanye YUCTHX JINHUA. ['eTeposnc, unn rubpruanas cuia. HepoacTBenHoe ckpenuBanne — ayropuauar. Otaanéanas ruopu-
Ju3aiys U e€ ycrnexu. VIckycCTBEHHBIN MyTareHes U oJIyuyeHue NOIUILUIONI0B. JIOCTH)KEHUS CENEKIIMI PACTEHUI, )KMBOTHBIX U MUKPOOPraHU3MOB
BrorexHonorus kak oTpaciie Mpou3BoACcTBa. ['eHHast HHXKeHepHs. DTanbl co3ganus pekomouHanTHoi JIHK u Tpancrennsix oprann3Mos. Kitetounas nmkenepus. Kie-
7.3 TOUYHBIE KyJIbTYpbl. MUKpPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHui. KiloHnpoBaHuE BEICOKOIPOIYKTUBHBIX CEJIbCKOXO03HCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U 3TU-
yeckue mpobieMsl. MO — reHeTndecku MO (UIINPOBAHHBIC OPraHU3MBI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 DBOJIFOLMOHHAS OUOJIOr U
OBOMIOIMOHHAS TEOPUS U €€ MECTO B OHOIOTHN.
CauzerensctBa 3Bomronnu. [lameoHTONOrMYEeCKHe: MOCIENOBATEIbHOCTE MOSBICHHS BHAOB B ITJICOHTOJIOTMYECKOW JIETONHCH, MEpPeXOomHble (HOpPMEL
1.1 Bbuoreorpadudeckne: cXoacTBo u pasnmyne GayH u Gpaop MaTepHKOB 1 OCTPOBOB. DMOPHOIOTNIECKHE: CXOACTBA M PA3ININs YMOPHOHOB Pa3HBIX BUAOB TO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AHAJOTWYHBIC, PYAUMEHTApHBIE OpraHbl, aTaBU3MBlL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHH3MOB
HACJIECTBEHHOCTH U OCHOBHBIX METaOONMYECKHUX MyTeH y BCEX OPraHU3MOB
12 OBomormonHas teopust Y. Japsuna. [Ipeamnocsuikn BOSHUKHOBEHHS TApBHHU3MA. JIBIKYIIIME CHIIBI 3BOJIONMH BUIOB 1o JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE ITPU
’ OTPaHNYEHHOCTH PECYPCOB, HeONpeenéHHast H3MEHUHBOCTh, 00pb0a 3a CyNeCTBOBAHUE, ECTECTBEHHBIH 0TOOD)
1.3 Cunrternueckas teopus sBomonnu (CTD) n ocHoBHBIE €€ onokeHnst. MukposBomonus. [Tomymsiius kak enuHUIa BUAA U YBOIOIHH
14 JBmxynme cuibl (pakTopsl) 3BOMIONMN BHIOB B MpHpoxe. MyTalMOHHBIA Mponecc M KOMOMHATHBHAS M3MEHYMBOCTH. [lOMyIAIIMOHHBIE BOTHBI M JIpei() TeHOB.
’ W3zomsmust n murpanus. EctrecTBenHsIi 0r60p — Hanpasisomui akrop 3Bomrormn. @opMel ecTecTBeHHOTO 0TOOpA.




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3yNbTaT 3BoMonuH. [1puMeps! mpucnocobieHuit y opraHu3MoB. ApoMopdo3sl U uAMOa AN TALINY.
Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHOBHBIE (hOpMBbI BHI000pa30BaHUs: Teorpaduueckoe, SK0JI0rHIecKoe

1.5 Maxpossomronust. DopMbl IBOTIONMN: (UIIETHYECKAas], AUBEPreHTHas, KOHBEPreHTHas, napasuiensHas. HeobpaTuMocTs sBOMIONMN
2 Bo3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 3emIie
JloHayuHBIE IPEACTABICHUS O 3aPOXKACHUH KU3HU. HayuHble rumore3sl BOSHUKHOBEHHUS XU3HU Ha 3eMile: abHOreHe3 U MaHCIepMusl. XMMHUYecKast 3BOIOIHS. DKC-
2.1 MepUMEHTAIIFHOE TIOATBEPIKICHIE XUMUYECKON dBoMtonuK. HavyanpHble aTansl 6uonornveckoit sBomonuu. I'unoresa PHK-mupa. TlepBrie KiIeTKH U UX DBOJIOIHSL.
DOpMUPOBaHNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB
PasBuTHe XkM3HM Ha 3emule 1o 3paM u nepuoaam. Karapxeit. Apxelickas u mporepo3oiickas 3pbl. [laneosoiickas spa u e€ nepuoasl: KeMOpUIICKUHA, OPIOBUKCKHH,
2 CWIIypUICKUI1, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IepMCcKUil. Me3030iicKkas pa U €€ epuo/bl: TPUACOBbIH, FOPCKUI, MEIOBOM.
' Kaiino3olickas apa 1 €€ nepuoabl: NaJeoreHOBbIN, HEOT€HOBBIHM, aHTPOIIOr€HOBBIN. XapaKTepUCTHKa KIMMaTa U Fe0J0rMUeCcKUX IpoleccoB. OCHOBHBIE dTallbl 3BOJIO-
LU PACTUTEIHFHOTO U )KHBOTHOTO MUpa. ApoMopho3bl Y pacTeHHH U >KUBOTHBIX. [1osIBIIeHNE, pacIiBeT M BEIMUPAHHE IPYIIIT KHUBBIX OPIaHU3MOB
2.3 CucremMa OpraHn4ecKoro Mupa Kak oTpa)xeHue 3Boitolud. OCHOBHBIE CCTEMATUUYECKNE IPYIIbI OPraHU3MOB
OBOJIONMS YeIoBEKa. AHTPOIIONIOTHSI KaK HayKa. PasBuTue mpeacTaBieHnii o MpONCX0XKACHUH YeloBeKa. MeToabl n3ydeHns: aHTpororeHesa. CXoIcTBa U pasinydus
4 YeJI0BEKa U XKUBOTHBIX. CHCTEMATUYECKOE 10JI0KEHUE YEIIOBEKa.
’ JBwxymue cuibl (pakTophl) aHTponorenesa. HacneacTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBINM 00pa3 ®KU3HU, U3TOTOBJICHUE OPYIUi Tpyaa,
MBIIIJIEHUE, PEUb
55 OcHOBHBIE CTaUU W BETBU 3BOJIOIMHU YEIOBEKA: aBCTPAJONMUTEKH, YenoBek ymensbii, YenoBek mpsmoxonsnuii, YenoBek HeaHAepTaIbCKui, YemoBeK pa3yMHBIN.
’ Haxomku nckomaeMbpIX OCTaHKOB, BpeMsl CyIIECTBOBAaHUS, 00JIACTh PacIPOCTPaHEHMs], 00BbEM TOIOBHOTO M0O3Tra, 00pa3 JKHU3HHU, OPYAUS
6 UYenoBeueckue packl. OCHOBHEIE OOIBIIKE pachl: €BPONICOUIHAS (€BPA3HICKasi), HErpo-aBCTpaIonIHas (SKBATOPHAIIbHAS), MOHTOJIOUHAS (a3MaTCKO-aMEepPUKaHCKasl).
UepTsl nprcioco0IeHHOCTH IPEICTABUTENCH YETOBEUECKIX pac K YCIOBISIM cylecTBoBaHUs. EnnHcTBO yenoBeyeckux pac. Kputuka pacmusma
3 OpraHu3mbl 1 OKpYy’KaloImas cpena
31 DKoJorus Kak HayKa. 3aIaud U pa3feibl 5KOI0ruu. MeToapl SKOIOrHISCKAX HCCIENOBaHU. DKOIOrnIeckoe MUpoBo33perne. Cpesl OONTaHHs OPraHU3MOB: BOTHAS,
’ Ha3eMHO-BO3/yllIHas, IOYBEHHAs, BHYTpUOpPraHU3MeHHas
10 Okonornyeckue (akropsl. Kiaccuduramus 3KOIOrHYecKuX (HaKTOpoB: aOMOTHYECKUE, OMOTHYECKHE W aHTPOIOTeHHBIe. JlelCTBHE SKOJIOrMYecKuX (hakTOpoB Ha
' OpraHu3Mbl
13 Abuornueckue (GaKkTOphL: CBET, TEMIEpaTypa, BIaxHocTs. DoromepuomusM. [IpucnocobieHnst opraHu3MOB K IEHCTBHIO aOMOTHYECKHX (pakTopoB. bromormueckne
' PUTMEI
14 Brorndaeckue hakropsl. Buasl OHOTHYIECKIX B3aUMOACHCTBHI: KOHKYPEHIIHS, XUIITHTIECTBO, TAPa3UTH3M, MyTyaIn3M, KOMMEHCAIN3M (HaXJICOHMIECTBO, KBAPTHUPAHT-
CTBO), aMEHCAJIM3M, HelTpam3M. 3HaueHIe OMOTHIECKIX B3aMMOJICHCTBHIH ISl CYNIECTBOBAHHUS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX
35 OKOIOrHyYecKue XapaKTepUCTUKU Nomysauuy. OCHOBHBIE OKA3aTeIU MOMYJISLUN: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTD, IPUPOCT, MUrpanus. JuHa-

MUWKa YUCJIICHHOCTH MONYJIAINN U eé perysnus




Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

4. Coo0111ecTBa U YKOJIOrHYECKUE CUCTEMBI

4.1 Coo011ecTBO OpraHu3MoB — OnorieH03. CTpyKTypsl OMOIIEHO3a: BHI0Bas, IPOCTPAaHCTBEHHAs, Tpoduueckas (mumenast). Bunpl-noMunanTel. CBsi3u B OHOIICHO3€E
Okonoruueckue cucteMsl (3kocucreMsl). [ToHsTne 06 skocucTeme 1 GroreoneHose. OyHKIMOHAIBHBIE KOMITOHEHTH! SKOCUCTEMBI: IPOYIIEHThI, KOHCYMEHTHI, pey-

47 1eHThl. KpyroBopoT BellecTB M IOTOK SHepruH B dKocucTeMe. Tpoduyeckue (muimieBbie) ypoBHH dKocucTeMbl. [IumieBble menu u cetH. OCHOBHBIE MOKa3aTeNln

’ HKOCHCTEMBI: Onomacca, MpoAYKIHs. DKOJIOrHYECKHE TUPAMHIBL: POIYKIHH, YACICHHOCTH, OnoMacchl. CBOWCTBA 9KOCHCTEM: YCTOWYHBOCTb, CAMOPET YIS, Pa3BH-

tue. Cykieccus
[MpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOWHOIO MITH HIMPOKOJIMCTBEHHOIO Jieca.

4.3 AHTpOIOT€HHBIE DKOCUCTEMBI. ATPOIKOCHCTEMBI. YPO0IKOCHCTEMBI. brosornueckoe u X03s1HCTBEHHOE 3HaYEHHE arpOdKOCHCTEM U YPOOIKOCHUCTEM.
Bropasnoobpasue kak pakTop ycToitunBocTH 3kocucTeM. CoxpaHeHHe OMOJIOrHYecKOro pa3HooOpasust Ha 3emiie
VYuenne B.1. Beprnaackoro o 6uochepe. I'panutpl, coctaB u cTpykrypa Omocdepsl. JKuoe BemiectBo U ero ¢pyHkunu. OcobeHHOCTH O6nochepsl Kak Iio0aIbHOMN

4.4 9KOocHCcTeMBbI. JIMHaMHUYeckoe paBHOBecHEe M OOpaTHas CBsi3b B Omocdepe. KpyroBopoThl BeliecTB W OMOTCOXMMHYECKHE IMKJIBI AJIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH OHOcdepbl. OCHOBHBIE OMOMBI CYIITH

45 YenoseuecTBo B brochepe 3eminn. AHTPONOreHHBIC H3MEHEeHHUs B Orocdepe. [T100ampHbIe 3KOTOrHIecKrue MPodIeMBl.

OCHOBa PalMOHAJIFHOTO YIIPABJICHUS IPHPOAHBIMH PECYPCaMH M HX UCIOJIb30BaHUE. JlOCTIKeHNST OMOJIOTHH M OXpaHa MPUPOIBI
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METOJJUYECKHUE MATEPHUAJIBI UIAA YYUTEJIA
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