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INOACHUTEJBHASA 3AIINCKA

[Tpu pa3zpaboTke nmporpamMmbl 0 OMOJIOTHH TEOPETHUECKYIO OCHOBY JJISl OTIPE/ICICHUS MOX0A0B K (JOPMHUPOBAHUIO COJIEPIKAHUS YI€OHOTO
npeamera «buonorus» cocraBuiu: KoHuentyaibHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIeH, COoAepKaHUsl, pPe3yJbTaTOB
o0y4yeHus U TpeOOBAHUN K YPOBHIO IOJTOTOBKM BBIIYCKHUKOB, MOJOXKEHUSA 00 OOLIMX LENAX M NPUHLMIIAX, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeqHero oomero odpazoBanust B Poccuiickoit @enepanum, a Takke MOJOXKEHUS O creruduke Onoaoruu, e€ 3Ha4YeHUU B
[IO3HAHUU >KMBOM NPUPOABI M OOECIEUEHMH CYLIECTBOBAHMs ueloBedecKoro obmectBa. COINIaCHO HA3BaHHBIM IOJIOKEHMSIM, OINPE/IEICHBI
OCHOBHBIE (DYHKITH ITPOTpaMMBbI 110 OHOJIOTHH U €€ CTPYKTYDpA.

IIporpamma mo Ouosioruu AaéT HpeACTaBICHHE O LensaX, 00 oOmei crpareruu OOydeHUs, BOCHIUTAHHUA U Pa3BUTH O00ydarolUXcs
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenseT 00s53aTeabHOe IPEIMETHOE COIEp)KaHUE, €r0 CTPYKTYPY, paclpeaesieHue 1o pa3aeiam
U TeMaM, PEKOMEHAYEMYIO IOCJeI0BaTeIbHOCTh M3YyYeHHs Y4eOHOro Mmarepuaja ¢ y4éTOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKU 00pa30BaTEIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHM 00yJaromuXxCsl.

B mnporpamme mo OHONOrMM TakXke YYMTHIBAIOTCS TpeOOBaHMA K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM U HPEIMETHBIM
pesyabpTataMm oOy4deHHs B (OPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHON AEATEIBHOCTH/Y4EOHBIX NEHCTBUH OOYdYarOMIMXCS TI0
OCBOEHHUIO COJIEpKaHUs OMOIOTMYECKOr0 00pa30BaHMUs.

B nporpamme no 6uonoruu (10-11 xnaccel, 0a30BbIil ypOBEHb) peain30BaH MPUHIIMI IPEEMCTBEHHOCTH B U3yYEHUH OMO0JIOrUH, Oiaronaps
yeMy B HeW MpOCMaTpUBAETCs HANpPaBICHHOCTh HAa Pa3BUTHE 3HAHUMU, CBA3AHHBIX ¢ (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
[EHHOCTHBIX OPUEHTAIU JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEICTaBICHUH O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIICHHEM K
OKpy>Katomiel npupoaHoil cpezne. IloaTomy Hapsay ¢ m3ydyeHHeM OOIIEOMOJIOrMYECKUX TEOPHi, a TakKe 3HAHUM O CTPOCHHHU KUBBIX CHCTEM
pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IMPOLECCOB B MPOrpaMMe MO OHOJOTHHU YIEIEHO BHHUMAHHME HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUHN B MOBCEIHEBHON XKU3HU JJIS PELICHUs NMPHUKIATHBIX 337a4, B TOM YHUCIe: MPO(UIAKTUKU HACIEJICTBEHHBIX 3a00JIeBaHUI
YeJl0BeKa, MEJUKO-TEHETUYECKOI0 KOHCYIbTUPOBaHUS, 00OCHOBAHUS IKOJOTUYECKH 11€JI€CO00pPa3HOT0 MOBEACHUS B OKpYKalolleH MPUPOIHON
cpeze, aHallu3a BIMSHUS X035 CTBEHHON JIeSITeIbHOCTH YelIOBeKa Ha COCTOSTHUE MPUPOIHBIX M MCKYCCTBEHHBIX H9KOCHCTEM. Y CUJICHHE BHUMAaHUS
K IPUKJIaJHON HaNpaBJIE€HHOCTH Yy4eOHOro npenmMera «bruosnorus» npoanKToBaHO HEOOXOIMMOCThIO 00ECIIEUeHHsI YCIOBHUH JUIsl pellieHUs] OAHON
U3 aKTYaJIbHBIX 3a/lad IIKOJIBHOTO OMOJOrMYECKOro o0pa3oBaHMs, KOTOpas IMpejanojaraet (OpMUpOBaHHME Yy OOYyYaromUXcs CHOCOOHOCTH
alanTHPOBATHCS K M3MEHEHUSIM IMHAMHYHO PAa3BUBAOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oouero o0pa3oBaHHUs 3aHHMMaeT BakHoe MecTo. OHa obOecneunBaeT (OPMHUPOBAHHME Y OOYHYAIOLIMXCS
Mpe/ICTaBICHU O HAy4YHON KapTUHE MUpA, paclIupseT U o0oOuiaeT 3HaHHS O >KUBOM MpUpoJe, €€ OTIUYUTEIbHBIX NMPU3HAKAX — YPOBHEBOM
OpraHU3aIMK U HBOJIOIMH, CO3AET YCIOBUS IS TO3HAHUS 3aKOHOB )KHMBOI NPHUPOIbl, GOpMUPOBaHUS (HYHKIIMOHATBHON I'PAMOTHOCTH, HABBIKOB
3JI0pOBOTO U 6e30macHOro o0pasa >KU3HH, SKOJIOTMYECKOTO MBIIUIEHHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW MIPUPOJIE U YETOBEKY.

Bonbioe 3HaueHue OMONIOTHS MMEET TakXke I peIleHUs] BOCIMTATENbHBIX M PA3BHUBAIOLIMX 3a/lady CPEIHEro oO0Ilero odpa3oBaHMA,
couuanu3anuu oOyyaromuxcs. M3ydeHnue Ouosornu obecriedrBaeT yCJIOBUS ISl (OPMUPOBAHUS HMHTEIUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U



MH(POPMAIIMOHHBIX HABBIKOB, CTETUYECKOH KYJIbTYpBI, CIIOCOOCTBYET WHTETpaldy OWOJOTHMYECKHX 3HAHUHM C MPEACTaBICHUSMH U3 JPYTrUX
yueOHBIX MPEAMETOB, B YaCTHOCTH, (hU3UKH, XUMHUM U reorpadun. HazBaHHbIE [TOJI0KEHUS O MpeAHAa3HAYeHUU y4eOHOro npeamera «buomaorus»
COCTaBHJIM OCHOBY JUISL OTIPE/IETICHUS IOX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJIEPIKAHMS, IPEACTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT10op coxmepkanus ydyeOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE OCYLIECTBIEH € MO3ULMI KyJIbTypocOoOOpa3HOro Noaxoja, B
COOTBETCTBHH C KOTOPBIM 00yYaroIuecs JOJDKHBI OCBOUTH 3HAHUS U YMEHHUS, 3HAYMUMBbIC 1151 HOpMUPOBAHMS OOIIEH KyJIbTYphI, ONPEACISIOIINe
aJIeKBaTHOE IIOBEJICHUE YEJIOBEKAa B OKpY’KaIOLIeH NpUPOAHOI cpele, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN JKU3HU U MPAKTUYECKOM JEeSITEIbHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHUN 3aHMMAIOT 3JEMEHTHI COAEP)KaHUs, KOTOpBIE CIYXaT OCHOBOW Ui (hOPMUpPOBAHMS NPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHUpA U LEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHM3allUU OMOJIOIMYECKOIro
o0Opa3oBaHMUs.

CtpyKkTypHpoBaHUE COAEp)KaHUs y4eOHOro Marepuaja B IporpaMme IO OMOJIOTMU OCYHIECTBICHO C Y4ETOM NPUOPUTETHOIO 3HAYEHUS
3HaHUN 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX YKUBOM MPUPOABI, O €€ YPOBHEBOW OpraHU3alliy U 3BOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYype
yueOHoro mnpeamera «buonorus» BbIIEICHBI CIEIYIOLIUE colepKaTeiabHble JuHUM: «buonorus kak Hayka. MeToIbsl Hay4HOro IO3HAHM»,
«Kinerka kak Ouosnoruueckas cucrema», «OpraHu3zM Kak Ouosiornyeckas cucrema», «CucreMa U MHOrooOpasue OpraHM4ecKoro Mupa,
«OBOIONMS KUBOH MPUPOIBI», «IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wm3ydenuss ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIQJIeHHE OOYYAIOMIMMUCS 3HAHUSMH O CTPYKTYpPHO-
(YHKLIMOHAJIBHON OPraHMU3aLUU KUBBIX CHCTEM Pa3HOI'O paHra U NpHoOpeTeHrne YMEHUH UCIOJIb30BaTh 3TU 3HAHUSA JUIS TPAMOTHBIX JAEHCTBUHN B
OTHOIICHUN OOBEKTOB JKUBOM MPHUPOJIBI U PEIICHUS Pa3TMYHBIX KU3HEHHBIX MPOOIeM.

JlocTrkeHue 1esn u3ydeHus yueobHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUUBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbl 3HAaHUN O OMOJIOTMYECKUX TEOPHSIX, YUECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3axX, IpaBHiIax,
CITy’KalllUX OCHOBOW JJ1s1 (POPMHUPOBAHMS NPEACTABICHUN O €CTECTBEHHO-HAyYHOH KapTHMHE MHMpa, O METO/aX HAayYHOIo MO3HAHMs, CTPOSHHH,
MHOT000pa3suu U OCOOEHHOCTSAX >KMBBIX CHCTEM PAa3HOIO YPOBHS OpraHW3alluy, BBIJAIOLINXCS OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSX B
Onoyoruu;

(dbopMupoBaHHe Yy 00y4aroIKXCsl TO3HABATENIbHBIX, HHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHaIM3a JAHHBIX O MYTSIX
pa3BUTH B OMOJIOTUU HAYYHBIX B3IJISAA0B, 1M U OJX0/I0B K M3YUEHHUIO KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy oOywarouuxcs oOueil KyabTyphl, (YHKIIMOHAJILHOW I'PaMOTHOCTH, pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBIICHUS
OKpY>KaloIlero M1pa >KMBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUH U OIBITA, MOJYYEHHBIX IPU U3yYEHUH OMOJIOTUH;

(dbopMupoBaHHEe Yy 00YYarOIIMUXCS YMEHMHM WILIIOCTPUPOBATh 3HaYEHHE OMOJIOTMYECKUX 3HAHUN B MPAKTUUYECKOM AESITETbHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIIOTUH M arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHHUS YEJIOBEKOM JKUBOM MPUPOIbI, HEOOXOAUMOCTH OEpeXHOTO0 OTHOIIEHUS K HEW,
COOJIIOICHUSI STUUECKUX HOPM IIPH MIPOBEAECHUU OMOJIOTHUECKUX MCCIIE0BAHMIA;

OCO3HAaHHE LEHHOCTH OHOJIOTMYECKUX 3HAHWM [JI MOBBILICHUS YPOBHS 3KOJOTMYECKOM KYyIbTYphl, ISl (POPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;



pUMEHEHHE MTPHOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHON XKHU3HH JUIsI OLIEHKU TOCIEICTBHIA CBOCH NEATEILHOCTH 110 OTHOILIECHHIO K
OKpy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBAHHE U COOJIIOJICHHE Mep NMPO(PUIAKTHKH 3a00J€BaHUM.

B cucreme cpennero obmero oopaszoBanus «buonorusy», uzyuyaemas Ha 0a30BOM ypOBHE, SIBJISIETCSI 005S3aTEIbHBIM y4EOHBIM IIPEIMETOM,
BXO/ISIIIUM B COCTaB IPEAMETHON 001acTH «ECTeCTBEHHO-HAayUHbIE IPEAMETHI».

Jnst u3yyenust Ouojorud Ha 0a30BOM ypOBHE cpefHero obmiero obpasoBanusi orBoautcs: 68 yacoB: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heenmo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUUECKUMH M JAPYIMMHU €CTECTBEHHBIMU HayKaMu, ¢uiiocopuei, STHKOMH,
ACTETUKOM U mpaBoM. Posb Ouosnoruu B GOpMUPOBaHUK COBPEMEHHOM HAyYHOH KapTUHBI Mupa. CucTemMa OMOIOTHYECKHX HAYK.

Meroasl TO3HaHHWS JKMBOM NPUPOIBl (HAOMIOAEHWE, OHKCIEPUMEHT, OIMCAHUE, W3MEpeHHe, KiIacCu(UKaIysi, MOJICTUPOBAaHUE,
cratucTuyeckas 00paboTka JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuk.

Tabnuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[IpakTuueckas padbora Ne 1. «Vcnonp30BaHuE pa3TUYHBIX METO/IOB IIPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbI H MX OpPraHU3aIUA.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus: 6uoiaoruu. OTianune )KUBBIX CUCTEM OT HEOPTaHUYECKOUM MPUPOIBL.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasue. YPOBHH OpraHHW3aIlMH OMOCHCTEM: MOJICKYJISPHBIN, KIETOYHBIA, TKAaHEBBIA, OPraHU3MEHHBIMH,
MOMYJISIIIHOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTre01IeHOTHYECKH i), OrochepHbIit.

JdemoHcTpaumnu:

Tabnuie! u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HI», «YPOBHU OPTaHU3AINH KUBOU MPUPOIBI».

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XUMHYECKUH COCTaB KIETKU. XMMHUECKHE JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEeHThI. Bojia 1 MUHepalibHbIE BELIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BELIECTB B KieTke. [loanepxanue ocMoTHYecKoro 6anaHca.

benku. CoctaB u cTpoeHue OelakoB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. He3ameHumMble W 3aMEHHMbIE aMHHOKHCIOTHI.
AMUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBON MOJEKYJbl (IIEpBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTUYHAS CTPYKTYpa).
XuMHUeCcKHue CBOMCTBA OeKkoB. bruonornyeckne GyHKIMN OETKOB.

@®epMeHThl — Ouonornyeckue kaTtanuszatopbl. CTpoeHHe (epMmMeHTa: aKTHBHBIA IIEHTp, cyOcTparHas crnenu@uaHocTb. KodepMmeHTHI.
Butamunel. Otnuyust GepMEHTOB OT HEOPTaHUUECKUX KaTaIM3aTOPOB.

VYrneBoabl: MOHOCaxapu sl (TITFOKO3a, pub03a U Ae30KCcupr003a), Iucaxapuisl (caxapo3a, JaKkTo3a) U molrucaxapuasl (Kpaxmall, TIIHKOTeH,
uesmtono3a). buonoruueckue GyHKIUU yriieBOIOB.

Jiumuasr: Tpurauuepuasl, ¢ochonunuapl, crepounsl. I'mapoduiabHO-THAPOPOOHBIE CBOMCTBA. buonornueckue QYHKIUU JUMTHIIOB.
CpaBHeHHE YIIeBO/I0B, OEITKOB U JIUIIUOB KaK UICTOYHUKOB SHEPTUH.



Hykneunosbsie kucnotsl: JIHK n PHK. Hykneotuasl — MoHOMepbl HyKJIeMHOBBIX kuciaoT. Ctpoenue u ¢ynkmuu JIHK. Ctpoenue u
¢byaxkuun PHK. Buast PHK. AT®: crpoenue u pyHKINH.

[utonorus — Hayka o kierke. Kietoynas teopust — npuMep B3aMMOACUCTBUS el 1 (aKTOB B HAYYHOM IO3HAHUH. MeETO/Abl U3ydeHHUs
KIIETKH.

Krerka kak niesnoctHast xuBas cucrema. OOLiye Npu3HaKy KIETOK: 3aMKHYyTasl HapykHas MeMOpana, mosiekynbl JIHK kak renermueckuii
anrmapar, cucTeMa CUHTe3a Oelka.

Tumbl K1€TOK: SyKapHOTHUYECKas U MpokapuoTryeckas. OCOOEHHOCTH CTPOEHUS MPOKApHOTHUYECKON KileTKU. Kierounas ctenka OakTepuid.
Ctpoenue aykapuoTudeckoi KieTku. OCHOBHBIC OTJIMUUS PACTUTEIHLHOM, )KUBOTHON M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KIIETOYHAs CTEHKa, TJMKOKamukc, ux ¢(ynkmuu. [lnasmarudeckas memOpana, e€ cBoiicTBa U
¢ynkuuu. Iluromnazma u e€ opraHoungsl. OnHomeMOpanHble opraHoubl kietku: OIIC, anmapar I'osbmpku, nm3zocomsl. IlomyaBToHOMHBIE
OpPTaHOM[BI KJIETKU: MUTOXOHAPUH, TUIACTUBL. [Ipoucxokaenne MUTOXOHAPUI U tutactua. Buasl mnactua. HemeMOpaHHBIE OPraHOM/IBI KIETKU:
pHOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH, KI'YTUKH. DYHKIIUU OPraHOUA0B KJIETKU. BKitoueHus.

Snpo — perynsTopHsiil HeHTp KiIeTku. CTpoeHue sipa: siiepHasi 000J04YKa, KaproIia3Ma, XpOMaTuH, SIPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, {x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammsbl: «PacrpeneseHne XMMHYECKMX 3JIEMEHTOB B HEXUBOM IpUPOAE», «PaclpeneiieHHMe XHMHYECKMX JJIEMEHTOB B KUBOH
IIPUPOLE».

Tabmuip! u cxemsl: «llepuoanueckas Tabauna XUMUYECKUX JIEMEHTOBY, «CTpOoeHHE MOJIEKYNbl BO/bI», «buocunTes 6enka», «CtpoeHue
MoJieKyJbl Oenkay, «Ctpoenue depmenta», «Hyxnennossle kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapHOTHUECKON
KJIeTKn», «CTpoeHHe >KMBOTHOM KieTku», «CTpoeHue pacTUTENbHOW KiIeTKu», «CTpoeHue MpOoKapuoTHUECKON KieTkn», «CTpoeHue sjapa
KIIETKW», «Y TIEBOIBIY, «JInnuas.

O6opynoBaHHe: CBETOBOM MMKpPOCKON, OOOpYAOBAaHME Ji NMPOBEAEHUS HAOIIOJACHWHM, M3MEPEHHH, SKCIIEPUMEHTOB, MHKpPOIIpenapaThl
PaCTUTENBHBIX, dKUBOTHBIX U OAKTEpPHATIbHBIX KIIETOK.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JIaGoparophas pabota Ne 1. «/3yyeHne KaTaIMTHYECKOM aKTHBHOCTH ()epMEHTOB (HA MpUMepe aMUiIa3bl WK KaTajla3bl)».

JlabopatopHas pabora Ne 2. «/3ydeHwe CTpOEHUS KIJIETOK pACTEHUM, XUBOTHBIX W OaKTepud IMOJ MHKPOCKONIOM Ha TOTOBBIX
MUKpOIIpEnaparax U UxX OIUCaHUEY.

Tema 4. ’KuzHenesATeJIbHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTaO0IU3M. AccuMMIALUA (TIACTUYECKUH OOMEH) W AUCCUMMIISALMS (SHEPreTHYecKuil oOMeH) — JIBe CTOPOHBI
€IMHOTr 0 Ipolecca Meraboau3mMa. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B IOHUMaHUHN METa0O0Iu3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbId. Posib hepmMeHTOB B 00MEHe BEeLIeCTB U MPEBPALIEHUN YHEPTUH B KIIETKE.



dotocunTte3. CBetoBass u TeMHOBas (as3bl poTocunHTeza. Peakuuu dorocunresza. dpdexkruBHoCcTh PpoTOCHUHTE3a. 3HAUCHHE (POTOCHHTE3A
IUIs1 )KU3HU Ha 3emJie. BiusiHue ycinoBuil cpesibl Ha ()OTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €TI0 POJYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUI.

XemocuHTe3. XeMOCHHTE3UpYoIe OaKTepuu. 3HaUeHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMeH B KileTKe. PacuieniieHue BelecTs, BbIICICHUE U aKKyMYJIHPOBAaHUE SHEPTHH B KIIETKE. DTallbl YHEPreTUYECKOT0
obmena. I'nmmkonu3. bpoxkenwe u ero Buabl. KuciopomHoe okucieHWe, WIM KIETO4YHOE bixanue. OKHcauTenbHoe (ochopuirpoBaHue.
D} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakniuu marpuuHoro cunresa. ['enernueckas nandopmanust u JJHK. Peannszanus renerudeckoit nunpopmaiuu B KieTke. I eHeTH4ecKuil Ko
u ero cBoiictBa. Tpanckpunms — Marpuunbiii cuate3 PHK. Tpancnsius — 6uocunTes Oenka. Dtanbl TpaHchasauun. KoaupoBanrne aMUHOKHCIIOT.
Poins pubocom B buocunTe3e Oenka.

Hexnerounslie popmel xu3uu — Bupycel. Mictopust otkpeitus Bupycos (/1. 1. ViBanoBckuil). OcoOOEHHOCTH CTPOEHUS U JKU3HEHHOI'O LIMKJIa
BUpycoB. bakrepuodaru. bonesHn pacreHuid, )KUBOTHBIX W 4YEJIOBEKa, BBI3BIBacMble BHpycamu. Bupyc mmmyHozeduuurta yenoBeka (BUY) —
B0o30yautens CIINIa. OOpatHas TpaHCKpUIILMS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumu:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunel mutanus», «Metabonuzm», «MUTOXOHIPHUM», «IHEPreTUUECKUl 00MeH», «XioporacTy», «DoTtocuHTe’y,
«Ctpoenue [IHK», «Ctpoenue u pyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTnueckuit koay, «Bupycel», «bakrepuodarny», «Ctpoenue u
xu3HeHHbIi K Bupyca CIINda, 6akrepuodaray, «Pemmukarms JTHK».

Ob6opynoBanue: moaenu-anmMkauun «Y nsoenne JJHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHHE KIETKH», MOJIENb CTPYKTYpPbI
JHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslil nuKII, WK XKU3HEHHBIH LUK KieTku. MaTepdasza u muros. Ilponeccsl, npoTekatoniue B uHTepdase. Permukanus — peakus
matpuuHoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HaOop — KapuoTUN. [IUMIOMIHBIN M ramiouJHBIH XPOMOCOMHBIE HAaOOPBHI.
Xpomatuasl. LluTtonoruueckre OCHOBbI pa3MHOKEHHSI U MHAMBUAYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenune knetku — muto3. Craguu mutosa. I[Iponeccsl, mpoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[IporpamMmmupyemas rudenb KIETKH — aloInTo3.

@®opMbl pa3MHOXKEHMsI OpraHM3MOB: Oecriojioe W MojioBoe. Bujpl Gecrnonoro pa3MHOXXEHMsS: JeJIeHHEe HaJBOE, MOYKOBAHHWE OJIHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEr€TaTUBHOE pa3MHOXKeHHE. MIcKycCTBEHHOE KIOHUPOBAHNUE OPraHU3MOB, €r0 3HAYEHHE [T CETIEKIIUU.

ITonoBoe pa3MHOXeHHE, €ro OTIMYHUSA OT OECIOI0ro.

Metios. Ctaguu meno3a. IIponeccsl, mpoucxoasimue Ha cTaausax meinosa. [losegenne xpomocom B Meriose. Kpoccnarosep. buonornueckuit
CMBICJ U 3HaUYEHUE MeHo3a.

['amerorenes — npoiiecc 00pa3oBaHus MOJIOBBIX KIETOK y KUBOTHBIX. [1os10BBIE Kenne3bl: CEeMEHHUKH U SHYHUKH. OOpa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CHepMaTo30M, sifIeKieTKa) — crepMaTorenes u oBoreHe3. OcoOEHHOCTH CTPOCHMS SHUIEKIETOK U CIIepMaTO30H/I0B.
OmnonorBopenue. [lapreHorenes.



WupuBuayansHoe pa3BUTHE (OHTOTreHe3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHue, racTpyisiius, opranorenes. [loctamOpruonansaoe pazputue. TUIBI TOCTIMOPHOHATBHOTO PA3BUTHUS: MPAMOE, HEMPSIMOe
(mmanHoOYHOE). BiustHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pactenuil. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaJINN PA3BUTHSL.

JdemMoHcTpanum:

Tabmuipl u cxembl: «DPOpMBI Pa3MHOKEHHSI OPraHU3MOBY», «JIBOIlHOE OIIIOAOTBOpEHHE Yy IIBETKOBBIX pacTeHuil», «BereratuBHOE
pa3MHOXXEHHUE pacTeHui», «JleneHue kinerku Oakrepuit», «CTpoeHHME IOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIIETOUHBIM LUK,
«Permukanus JJHK», «Muto3», «Meiio3y», «lIpsamoe u Hemnpsmoe pa3BUTHE», «l'aMeTOreHe3 y MIICKONUTAIOUIMX M 4YeloBeKka», «OCHOBHBIE
CTaJluN OHTOT€HE3aY.

O6opynoBaHue: MUKPOCKON, MUKpornpenaparsl «CrepMaTo30H1bl MIEKOMUTAIONIETo», «SlifllekneTka MiekonuTatonero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAsE MOJIeIb-anmuinkanus «/lenenne kinetkn», moaens JJHK, Moxens MeTada3zHoit XpOMOCOMBI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThl:

JIaGoparopnas padota Ne 3. «HaGmroneHne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKpOTIpenapaTax.

JlaboparopHas pabota Ne 4. «M3y4yeHne cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amauu reHeTUKHU. VICTOpUS pa3BUTHS TE€HETHUKU. PoNb HHUTONOTHMH U SMOpPUOJIOTMM B CTAHOBICHHHM TeHETHKHU. Bkian
POCCHUHCKMX M 3apyOeXHBIX YYEHBIX B PA3BUTHE TI'€HETUKU. MeToJbl T'€HETUKH (IrMOpHI0JIOTMYECKUM, LIUTOT€HETHYECKUM, MOJIEKYJISIpPHO-
reHeTuyeckuit). OCHOBHbIEC T€HETUYECKUE TOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUH.

3aKOHOMEPHOCTH HAaCJIeJIOBaHMsI TMPHU3HAKOB, YCTaHOBIEHHBbIE [. Mennenem. MoHOrHOpHIHOE CKpemMBaHUE. 3aKOH €IUHO-00pa3us
ruOpu0B nepBoro nokoseHus. IlpaBuno nomMuHHpoBaHUs. 3aKOH paclleIuIeHusl Mpu3HakoB. ['unote3a uucToThl ramer. IlonHoe u HemonHoe
JOMUHHPOBAHUE.

JiurnbpuiHoe ckpeuBaHie. 3aKOH HE3aBUCUMOI'0 Hacjel0BaHMs MPU3HAKOB. LlUToreHeTnyeckre OCHOBBI AUTHOPHIHOTO CKPELIMBaHMUA.
Ananusupytouiee ckperirBanue. Vcnoib30BaHre aHAIM3UPYIOIIETO CKPEIIMBaHUS 1711 ONpeeIEHUs] TEHOTHUIIa OCOOH.

CueruieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cuemyieHHOMY HaclleIoBaHUIO reHoB. HapyieHue cremnyieHus reHOB B
pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHETUUECKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHne moja. AyToCOMBI M TOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble OpraHU3MbI.
HacnenoBanue Npu3HaKkoB, CLEIUIEHHBIX C I1OJIOM.

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACTENCTBEHHAs W HacjiencTBeHHas. Poiib cpenbl B HEHACIEICTBEHHON W3MEHYMBOCTH.
XapakTepucTUKa MOAM(PHUKAIMOHHON M3MEHYMBOCTH. BapuanmuoHHBIH psJ M BapualMoHHas KpuBas. Hopma peakium mnpu3HaKa.
KonnuecTBeHHbIE N KaueCTBEHHbIE MPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOAU(PHUKAITMOHHON H3MEHYUBOCTH.



HacnencTeennasi, wiM TeHOTUNWYECKAas, W3MEHYMBOCTh. KoMOWHATHBHasT W3MEHYMBOCTh. Meio3 W TOJIOBOM Tpolecc — OCHOBa
KOMOMHATUBHONW M3MEHUYMBOCTH. MyTalMmoHHas u3MeH4YMBOCTh. Kiaccudukanus myranuii: reHHble, XpOMOCOMHBIe, FeHOMHbIe. YacToTa u
NPUYMHBI MyTauuii. Mytarennsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSII0B B HACIEACTBeHHOM n3MeHunBoct H. U. BaBuiosa.

BresaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/bl T€HETUKH YEJIOBEKA: I'€HEAJTOTUYECKUM, OJU3HEIOBbIN, IIMTOT€HETUYECKHM,
OMOXMMHYECKUN, MOJIEKYIsIpHO-TeHeTn4eckuil. CoBpeMEeHHOe Ompe/ielieHne IeHOTHUIIA: MMOJTHOTeHOMHOE CEeKBEHHUPOBAaHUE, TEHOTUITUPOBAHUE, B
ToM uucie c¢ mnomomnipio [II[P-anammza. HacnencrtBennbie 3a0oieBaHMsl YelNOBEKAa: TeHHBbIE OOJE3HU, OONE3HHM C HACICICTBEHHOU
MIPeIPacioIOKEeHHOCThI0, XpOMOCOMHBIE Oosie3Hn. CoMaTudeckue 1 renepaTuBHble MyTanuu. CTBoJOBBIE KiIeTKU. [IpuHIMIEBI 310pOBOrO 00pas3a
KU3HU, TUATHOCTUKHU, MPOPWIAKTUKY U JICUECHUSI TeHETHYECKUX Oose3He. MennKo-reHeTHIeCKOe KOHCYIBTUPOBAHNE. 3HAYCHUE MEAUIIMHCKOM
TeHETUKH B MPEJAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHU YeTIOBEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuupbl U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHYECKAash OCHOBA», «3aKOH PACHICIUVICHUS U €r0 IUTOTCHETUYeCKast
OCHOBa», «3aKOH YHUCTOTHI rameTy, «JuruOpumHoe ckpemmBaHue», «LluTomormyeckue OCHOBBI JUTHOPUIAHOTO CKPEIIMBAHUM», «Meio3y,
«B3anmonelicTBie alIeNbHBIX TEHOB», «['eHeTHyecKkue KapThl pPAaCTEHMM, >XMBOTHBIX W 4YelioBeKay, «[ eHeThka mojia», «3aKOHOMEPHOCTH
HACJIEIOBAHMUsI, CLIECTIJICHHOTO C MOJIOM», «KapHOTHIIBI YesloBeKa U KUBOTHBIX», «BUllbl u3MEHUUBOCTHY, «MoaupuKallnoHHasT U3MEHYUBOCTH,
«HacnenoBanue pesyc-haktopay, «I'eHeTHKa rpyni KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

O6opynoBanue: Moaenu-anmiaukanuu «MoHoOruOpuaHoe ckpeuuBanuey, «Henomnoe qoMuHUpOBaHUE», «UrHOpUIHOE CKpEIIUBAHUE,
«[Tepexpéct XpoMOCOM», MEKPOCKOIT U MHUKporpernapaT «Jpo3zoduna» (Hopma, myTaruu GOpMbI KPBUTBEB M OKpacKu Tena), repdapuit «I'opox
IIOCEBHOMN.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHass pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHMOPHIHOTO W JUTHMOPHUIHOTO CKPEIIMBAaHUA Y Ap0o30(GUiIbl HA TOTOBBIX
MHKpOIpenapaTax.

JlaboparopHas pabota Ne 6. «M3ydueHre MoaAUPUKAITMOHHON U3MEHYUBOCTH, TOCTPOSHUE BAPUAIMOHHOTO PsIa M BAPUAITMOHHON KPUBOM».

JlabopaTtopHas pabota Ne 7. «AHanu3 myTtaruii y 1po30( bl Ha TOTOBBIX MUKPOIIpErapaTax».

[TpakTuueckas pabota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HaykKa M TPOLECC. 3apOXKIEHUE celeKUMu U gomectukauus. Yuyenue H. V. BaBunoBa o meHTpax NpOUCXOXKIACHUS M
MHOT'000pa3us KyJIbTypHBIX pacTeHUH. [{eHTphI MPOUCX 0K ACHHS TOMAITHUX JKUBOTHBIX. COpT, TOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJIbI CeNeKIMU. MaccoBbIii W WHIWBUIYaTbHBIM OTOOPHI B CENEKIMU PACTEHHH U KUBOTHBIX. OIEHKA dKCTephepa.
bnuskoponcTBeHHoe ckpemyBaHue — UWHOpuAMHr. Yucras muHus. CKpeuuBaHUE 4YHUCTBIX JMHMM. ['erepo3uc, wim rubpugHas cuia.
Heponctsennoe ckpemmBanue — ayropuauar. OtaanéHHas rudpuansanus u e€ ycrnexu. FMIcKycCTBEHHBIN MyTareHes M noJlyuyeHue MOJUTUIOUIOB.
JloCThX)eHus CeNEeKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.



brotexHonorus Kak oTpacib MpOu3BOACTBA. [ eHHAs MHKeHepus. Jrtanbl cozganus pekomOuHanTHOW JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxenepusa. Knetounele KyiabTypbl. MEUKpPOKIOHAJbHOE pa3MHOXKEHUE pacTeHui. KiOHMpoBaHHME BBICOKONPOAYKTHBHBIX
CEeNTbCKOXO035CTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U dTHUeCKUE podiemMbl. MO — reHeTn4uecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuis! u cxembl: kapTa «L{eHTpBI MPOUCXOXKACHUS] 1 MHOT000pa3us KyJIbTYpHBIX pacTeHui», «lopoibl foMalHuX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHwit», «Oraanénnas rudpunnsanus», «Padorer akagemuka M. @. MBanoBay, «[lomumnonausy, «OOBEKTh OMOTEXHOJIOTHUNY,
«KnetouyHble KyJIbTYypbl U KIOHUPOBaHUEY, «KOHCTpyHpoOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBanue: MyJISDKH TUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIbTYpPHBIX COPTOB pacTeHHid, repbapuii «CeabCKOX035iCTBEHHBIC
pacTeHus.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JTOCTHIKEHHS CEJEKIIMH PACTEHUH U >KUBOTHBIX (HAa CENEKIMOHHYIO CTaHIIHMIO, IUIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMYHOE XO35HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosIroLMOHHAsA OHOJIOTHS.

[IpennochuIKu BOSHUKHOBEHHUS SBOIOIMOHHON TeOprH. DBOIIOLMOHHAS TeOpHs U €€ MecTo B Ouosiornu. BiusHue 3BOIOIMOHHON Teopun
Ha pa3BHUTHE OUOJIOTUU U IPYTUX HAYK.

CBugerenbcTBa 3BOMIOIMY. [laneoHTonOrnYeCKHe: MOCIEA0BATEILHOCTD MOSBICHHS BUOB B MAJICOHTOIOTUUECKON JIETOMUCH, IEPEXOAHBIE
¢dopmbl. buoreorpaduueckne: cXoACTBO U paznnune GpayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTHYECKHE: CXOACTBA M PA3NIUYUS SMOPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHUYECKHE: TOMOJOTHYHEIE,
aHAJIOTUYHBIC, PYAUMEHTAPHBIC OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB.

OpomononHast Teopus Y. Jlapuna. IIpenmnochuiku BO3ZHMKHOBEHHUS JapBUHM3MA. JIBMXKYIIME CHIIBI HBOJIIOIMK BHUAOB 1o JlapBuHY
(M30BITOYHOE PA3MHOMXKEHHUE TP OTPAHUIEHHOCTH PECYPCOB, HEOTPEIeIEHHAS H3MEHIUBOCTh, OOpb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ ocCHOBHBIE TOJIOKEHUS.

MukposBontonusd. [lonynanms kak eIMHALIA BUIA U SBOJIIOLUU.

JBroxymue cwibl ((hakTopbl) IBOJIIOIMU BUAOB B MPpUPOe. MyTallMOHHBIA MPOIECC U KOMOWMHATHBHAS M3MEHUYMBOCTh. [lomynsmnronHbIe
BOJIHBI U JIpeiid reHoB. 3051 1 MUTpaIIUs.

EcrecTBennbIit 0TOOp — Hanpamstomuid GpaxTop sBomroIud. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTat dBoonud. [Ipumeps! pucnocobaeHuit y opranu3mMoB. ApoMopho3bl U UIH0-aAaNTaluu.

Bunx u Bunoo6pazosanue. Kpurepun Buma. OcHoBHBIE (HOPMBI BHI000pa30BaHUS: TeOrpaPUIECKOE, IKOJIOTHIECKOE.



MaxponsBosronust. @opMbl 3BOTIOLUH: PHUiIeTUYECKast, AMBEPTeHTHAsL, KOHBEPTeHTHasl, apaensHas. HeoOpaTHMOCTh 9BOITIOLINH.

[IpoucxoxaeHue oT HeClIeHUATM3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenranu3anus. AqanTUBHAsA paguanusl.

JdemMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmuupl u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apOAbIIIM MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl
60pbOBbI 3a cymecTBoBaHue», «EcTecTBeHHbI 0TO0PY», «MHOTrO00pa3ue copToB pacTeHHil», «MHOroobpasue nopoJl KUBOTHBIXY, «[lomymsiumy,
«MyTaoHHasi U3MEHYMBOCTbY, «ApomMopdo3s», «anoanantauuny, «O0mas aerenepanus», «/Bmwkymue cuibl 3Boionum», «Kapra-cxema
mapuipyra myremectsus Y. JlapBuna», «boppba 3a cymectBoBaHue», «lIpucmnocoOiaeHHOCT, OpraHu3moBy», «l'eorpaduueckoe
BUZ000pa30BaHue», « IKOJIOTUIECKOE BHI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKpAcKW, HA0Op IJIOMOB W ceMsH, KoJulekius «[Ipumepsl 3aluTHBIX
MPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABIICHUS YBOJIOIIIY, 00BEMHAsE MoeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIXY.

buoreorpaduueckass kapra Mupa, Koiiekius «DopMbl COXPaHHOCTH MCKOIMAEMBbIX >KMBOTHBIX U PACTEHUN», MOJENb aNMUIMKalUs
«Ilepexpéct xpoMocoM», BiaXkHbIe Npenapatsl «Pa3BuTHe HaCEKOMOTo», «Pa3BuTHE JATYIIKWY, MUKponpenapar «/{po3oduna» (HopMma, MyTrauuu
(hOpMBI KPBUTHEB U OKPACKHU TEJIa).

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHast pabota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma B €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHay4HbIE TIPEICTABICHUSI O 3apOKIACHUU XU3HHM. HaydHble TMIOTE3bl BOSHMKHOBEHHS JKM3HM Ha 3emiie: abMOTeHe3 W MaHCIIePMHUSL.
Xumuueckasi 3BOIIONMsI. AOMOTeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHNE XUMUYECKOM
sBostoniMu. HawanbHble 3Tanbl Omonorumueckoi spomoonuu. ['mnoreza PHK-mupa. ®opmupoBanne mMeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
npoToKJIeTKH. [lepBbie KileTKH U uX 3BOMIOIKA. POPMUPOBAHKNE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

PazButue xu3um Ha 3emiie mo spam u nepuonam. Karapxei. Apxeiickas u mporepo3oiickas »pbl. [laneo3oiickas 3pa u e€ nepuojbl:
KeMOpUICKUil, OpJOBUKCKUNA, CUITYPUHCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUIA.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas spa 1 e€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTeprucTUKa KIMMaTa U reoJIoTnYeckux mpoueccoB. OCHOBHBIE 3TaIlbl ABOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(do3bl y
pacTeHuil U KUBOTHBIX. [losiBlIeHME, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHUYecKoro MMpa Kak oTpa)xeHue 3BONIOINH. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBonronus 4enoBeKa. AHTpONOJIOrMS Kak Hayka. Pa3BUTHe NpeNCTaBICHMM O IPOUCXOXKIECHUU 4eloBeKa. MeToapl H3ydeHHs
aHTporioreHe3a. CxoAcTBa M pa3yinyus YeJIOBEKa U )KMBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHUE YETIOBEKA.

JBmwxyue cuibl (pakTopsl) aHTpororeHe3a. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOmiecTBeHHBIH 00pa3 >KHU3HH,
M3TOTOBJICHHE OPYAUN TPyAa, MBIIIJIEHUE, PEUb.



OcHOBHBIE CTaAMM M BETBU DBOJIOLUU 4YEJOBEKa: aBcTpanonuTeku, YemoBek ymenblii, YenoBek npsmoxonamuii, Yenosek
HeaHaepTaibckuil, YernoBek pazymublii. Haxollku nCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIaCTh pacIpOCTpaHeHusl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE OOJIBIINE pachl: eBpONEOUAHAs (€Bpa3uiicKasi), HErpo-aBCTpalouHas (3KBAaTOpHAJIbHAS), MOHTOJIOUTHAS
(a3marcko-amepuKkaHckas). YepTel NPUCTOCOOIEHHOCTH MPEACTABUTENEH YENOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. EIWHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapsuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue ConHEYHOU cucTembl», «Pa3BuTHe opraHmdyeckoro mupay, «PacturenbHas kiaeTka», «KuBoTHas
Kietkay, «lIpokapuornueckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUpa», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHHUSI YETIOBEKA U
4eJI0BEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOIIOTUYECKUX HAXOJOK ITPEAKOB COBPEMEHHOTO YEIOBEKa», «/IpeBHeiInme mroamn»,
«/IpeBHue moan», «IlepBbie COBpeMEeHHbIE JTH0IN», «HeT0BEeYECKUEe pach».

Ob6opynoBanue: myispku «l[IpoucxoxaeHue yenoBekay (OIOCTHI aBCTPAJIOMHUTEKA, MMTEKAHTPOIA, HEAHJEPTalblla, KPOMAaHbOHIIA), CICTIKU
WM U300paKeHHs] KAMEHHBIX OpYyIui MEepBOOBITHOIO YeIoBeKa (KaMHU-YOMIEPhl, pyOuia, ckpebdia), TeOXpOHOJIOru4ecKas Tabinia, KOJUIeKIUs
«DOpMBI COXPAHHOCTH UCKOITAEMbIX JKUBOTHBIX M PACTEHUI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

[IpakTuueckas padota Ne 1. «M3yueHne UCKOMAEMBbIX OCTATKOB PACTEHUM U YKUBOTHBIX B KOJIJIEKIIHSIX).

DKCKypcus «IBOIIOLNS OPraHMYECKOTo MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIN WM KpaeBeAUeCKUl My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesibl dKOJOTMH. MeToasl 3KOJOTMYECKMX HCCIEAOBAHUNA. OKOJIOTMUECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue Qakropsl. Knaccubukarus >KoIorudeckux (axTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTpororeHHwie. JleicTBue
9KOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGunotnyeckue (QakTopbl: CBET, TemrepaTypa, BiaxHocTb. @oronepuoansm. [IpucnocoOaeHuss opraHu3MoB K JEHCTBHIO aOMOTHYECKUX
dakTopoB. bruonornyeckue puTMBI.

buotnueckue ¢akropsl. Buapl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIMS, XMUIIHUYECTBO, cUMOMO3 U ero ¢opmsel. I[lapazutusm,
Koomeparusi, MyTyaliu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIN3M, HEWUTpanu3M. 3HaueHHe OMOTUYECKUX
B3aMMOJICHCTBUII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapPAKTEPUCTUKN MOMyIsii. OCHOBHBIE 1TOKA3aTeNU MOMYJSALNN: YUCIEHHOCTb, MJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalusl. JJuHaMUKa YHCIEHHOCTHU MOMYJISALUN U €€ PeryIIsiiusl.

JdemoHcTpanum:

[Moptpetsr: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkens.



Tabmuuer u cxemsl: kapra «lIpupomnbie 30HBI 3emimn», «Cpeasl oOUTaHUs oOpraHu3zMoBy», «®Dotonepuomuszm», «llomymsaumny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONYJIAIUN HHDY30pUU-Tyhenbku», «Ilummesbie nenu».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 3. «Mopdosnornyeckre 0coOEHHOCTH pacCTEHUI U3 pa3HbIX MECT OOUTAHUS.

JIaGoparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJIOTrHYECKHE CHCTEMBI.

Coo01iecTBo opranu3MoB — 6uoneHo3. CTpykTypbl OMOLIEHO3a: BUJI0BAs, IPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-qoOMUHaAHTEI.
CBs3u B OHOIICHO3E.

Okosorndyeckue cucreMsl (3kocuctembl). IlonsTe 00 skocucreme u OuoreoneHose. OyHKIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI:
MPOAYIICHTHI, KOHCYMEHTBI, peAyIeHThl. KpyroBopoT BEmECTB U MOTOK SHEPTHU B dKocHucTeMe. Tpoduueckue (MHUIIEBbIE) YPOBHH IKOCHUCTEMBI.
[Tumessle nenu U cetr. OCHOBHBIE MOKA3aTENIM 3KOCUCTEMBL: OMOMacca, MPOAYKLUsA. DKOJOTHUECKUE MUPAMUIbI: MPOIYKLNHU, YUCICHHOCTH,
o6uomaccel. CBOICTBA IKOCUCTEM: YCTOMUMBOCTD, CAMOPETyJsLus, pazButue. CyKieccusl.

[IpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO UM IIMPOKOIMCTBEHHOTI'O Jieca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBL. YpOo3KkocucTeMbl. buosorndyeckoe M XO3SHCTBEHHOE 3HAUEHUE arpodKOCUCTEM H
ypOOIKOCUCTEM.

bropasznoobpasue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHHe OHOIOTHYECKOTr0 pa3HO00pasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uoctepe. I'panunsl, coctaB u cTpykrypa ouochepsl. Kusoe BemectBo u ero gpyHkiuu. OcobeHHoCTH
orocgepsl Kak r1o0allbHOM dKocucTeMbl. JlMHaMu4Yeckoe paBHOBeCcHE U oOpaTHasI CBsI3b B Orocdepe.

KpyroBopoTsI BelecTB 1 OMOreoXUMHUYECKUE LIUKIIBI JIEMEHTOB (yIiIepoAa, a30Ta). 30HaAIbHOCTh Ouochepsl. OCHOBHbBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIE U3MEHEHHs B Onocdepe. I 106anbHbIe 3KOI0TH4ecKe MPoOIeMBbl.

CocymecTBoBaHue mpupoAbl U dyenoBeyecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBa YycToMuMBOCTH Oumocepsl. OcHoBa
paIMOHAIBHOIO YIIPABICHUS MPUPOJHBIMU PECYpPCaMU U X UCIIOJIb30BaHuE. JlocTrkeHns: OMONIOruM U OXpaHa MPUPO/IbIL.

JdemoncTpanum:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «Ilumessie nenuy, «buorenos: cocraB u cTpykTypa», «IIpupoansie coobiecTBay, «llenn nuranusy, «IKogoruyecKkas
nupamuia», «buocdepa m dyenmoBek», «IKocHcTeMa HIMPOKOJIUCTBEHHOTO Jeca», «IJKOCHCTEMa XBOMHOro Jeca», «buoleHo3 BogoEMay,
«ArponeHos», «IIpumepHble aHTPONOreHHbIE BO3JCHCTBUS Ha MPHUPOLY», «BaxkHellne NCTOUHUKY 3arps3HEHUs] BO3JyXa M TPYHTOBBIX BOMY,
«[louBa — BakHe#mas cocrapistomas Ouocdeprl», «PDakTopsl Aerpanauuu mousy, «llapHukoBbIll 3PPexT», «PaKTOpbl PaUOAKTUBHOTO
3arpsi3HeHus: O6uocdeprr», «OOmas crpykrypa Ouocdeps», «PacmnpocTpaneHue Xu3zHH B Ouochepey», «O30HOBBI 3kpaH Ouocheps»,
«Kpyrosopot yriaepona B 6uocepe», «Kpyroopor azora B mpupoae».



O6opynoBanue: Monenb-anmuiukanus «TUnudHble OWOLEHO3b», repbapuii «PacTurenpHbIE cOOOIIECTBa», KoleKuuu «buoleHo3y,
«Bpenurtenn BaKHEHIIMX CEIbCKOXO3SMCTBEHHBIX KYNbTYyp», IepOapuM M KOJUJICKIMM PACTEHUH M KUBOTHBIX, HMPHUHAAJIEKAIINE K PA3HBIM
HKOJIOTHYECKUM Tpynnam onHoro Buza, Kpacnas kaura Poccuiickoit denepanyn, n300pakxeHus OXpaHsSEeMbIX BUJJOB PACTEHUH M KHUBOTHBIX.



IVDTIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA INTPOTPAMMSBI 110 BUOJIOTMN HA BA30OBOM VPOBHE CPEJIHEI'O OBILIEIO
OBPA30BAHUIA

Cormacao ®I'OC COO, ycranaBauBalTCS TpeOOBaHHMS K pe3yjibTaTaM OCBOCHHUS OOYYalOIIMMHUCS TPOrPaMM CpPEIHEro OOIIero
00pa30BaHMs: IMYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS TmpeaMeTra «bHOoJIOrus» BBIACICHB CIEAYIONIUE COCTABISIONINE: OCO3HAHUE
00y4aIOIUMUCS POCCUMCKON T'pa)1aHCKON MIEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIFHOCTA M CAMOOIIPEACTICHUIO, HATNYKE
MOTUBALlMU K O6y‘-I€HI/IIO 61/IOJIOFI/II/I, OCJICHAIIPaBJICHHOC PAa3BUTUC BHYTPCHHUX y6€)KI[CHHﬁ JJMYHOCTH Ha OCHOBEC KIIFOYECBBIX HCHHOCTCfI n
UCTOPUYECKUX TPaJULMN pPa3BUTHS OMOJIOTMYECKOTO 3HAaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYyYaroluxcs pPYyKOBOJCTBOBAThCS B CBOEH
ACATCIIbBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MNPUCYIINMMH CHCTCMC OHMOJIOTHYECKOTO 06pa3013aH1/I$1, HaJIM4YUEC€ JKOJIOI'MYCCKOIo
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JImaHOCTHBIE PE3YIbTATBl OCBOCHHA IIPCIMETA «bronorusy JOCTHUIalOTCA B C€JIHWHCTBEC y‘-IG6HOI>i W BOCIIMTATCIILHOM JACATCIBbHOCTH B
COOTBETCTBUH C TPAJAULIMOHHBIMUA POCCUICKUMHU COLIMOKYIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MIPUHATHIMU B
o0IIecTBE TPaBWJIAMU M HOPMaMH IOBEACHHS W CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHS, CAMOBOCIUTAHUS W CAMOPAa3BUTHS, Pa3BHTHUS
BHYTPEHHEH MO3UIMU JUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY U IPABOMOPSAIKY, YEIOBEKY Tpyla M CTaplieMy MOKOJICHUIO, B3aMMHOIO
yBaXKeHMsI, OEPEKHOI0 OTHOLIEHUS K KYJIbTYPHOMY HACJIEUIO U TPAIUIMsIM MHOTOHAIlMOHAIbHOTrO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTaThl OCBOEHMSI Y4eOHOro mnpeamera «buONIOTHA» MOIKHBI OTpa)kaThb FOTOBHOCTb M CIIOCOOHOCTH OOYyYaroLIUXCS
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH NO3MIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAIHMi, MO3UTUBHBIX BHYTPEHHUX
y6C)KI[€HI/II71, COOTBETCTBYIOIIMX TPAAUIIUOHHBIM HCHHOCTAM pOCCI/II\/JICKOFO O6HICCTB3, PaCIIMPCHUC )KU3HCHHOI'O OIbITA U ONbITa ACATCIBHOCTHU B
MpOILIECCe pealn3alui OCHOBHBIX HANPABIEHNUN BOCIIUTATEIbHOMN I€ITEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO UJI€HA POCCUICKOTO OOIIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOHW NEATEIBHOCTH MPHU CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBHBIX 3aj/1ad,
BBIITIOJTHEHHUN OMOIOTMYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTH OIpeNesaTh COOCTBEHHYIO TTO3UIUIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSICHSTS €€

YMCHUEC YYHUTHIBATH B CBOHUX HeﬁCTBHﬂX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O B3aI/IMO}IeI>’ICTBH$[ HIO)IGﬁ C Pa3sHbIMU y6e)K}16HI/I$IMI/I,
KYJIbTYPHBIMHU LEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOIO BBINIOJHEHHUS YYEOHBIX, IO3HABATENBHBIX W MCCIEIOBATEIbCKUX 3a/1ad,
YBaXXUTEIBHOTO OTHOLIEHUS] K MHEHHIO OMIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OUOJIOIMYECKOTO COACPHKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(OPMHPOBAHHOCTh POCCHUICKON TI'pa)XITAHCKOW HJCHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTHU
nepen PonnHoil, ropaoctu 3a cBoii kpai, cBoro PouHy, CBO 3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPHUPOJHOMY HACIEAUI0 M IaMATHUKAM IPUPOJBI, JOCTH>KEHHAM Poccun B Hayke, MCKYcCTBE, CIOpPTE,
TEXHOJIOTHUSIX, TPYAE;

CIOCOOHOCTH OIICHMBATH BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OWMOJIOTHH, TOHUMAaHMS 3HAYEHUSI OMOJIOTUH B MTO3HAHUU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI0 O0IIIeCTBA;

uzeliHas yoe:xx1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CTIIOCOOHOCTH OI[EHUBATH CUTYALIMIO ¥ IPHHUMATh OCO3HAHHBIC PEIICHNUS, OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIMTENSAM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATUS LIEHHOCTEH CEMEHHOW KU3HU B
COOTBETCTBHUH C TpaAULIUAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOILICHHE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HAYYHOI'O U TEXHMYECKOIO TBOPYECTBA, CHOPTA, TpyZAa, OOIIECTBEHHBIX
OTHOIIICHHH;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPA)KEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE TPOSBIATH KAUeCTBA TBOPUYECKOMN TIMYHOCTH;

5) puznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJILTYPhI 310POBbSI H IMOLMOHAIBHOIO 0/1ar0NOJIyYHs:

MMOHMMAaHUE U peaju3alus 3J0pOBOro U Oe3omacHoro oOpas3a KU3HU (30pOBOE MUTAHHUE, COONIIOIEHUE TMTMEHUYECKUX MPAaBHI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM W OTIbIXa, peryispHas ¢u3nyeckas akTHUBHOCTb), OEpEXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTH IMPaBUJ MHIUBUAYAJIHHOIO M KOJUIEKTHBHOTO O€30MacHOr0 MOBEACHMS B CUTYAIMSX, YIPOXKAIOIIMUX 370POBBIO U
JKM3HU JIFONICH;

OCO3HAHME MOCIEACTBUIA U HENIPUATHUS BPEIHBIX MPUBbIUEK (YHOTPEOIeHUS allKOT0JIsl, HAPKOTUKOB, KYpEeHHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;



TOTOBHOCTb K aKTHBHOH JEATEIBHOCTH TEXHOJOTHYECKOW M COIMAIbHON HalpaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IUNIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO A€ATEIbHOCTD;

MHTEpEC K pa3IuuHbIM cdepam NpodecCHOHANbHON esSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHbIC JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUN BCEH KHU3HH,

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K MPUPO/IEe KaK UCTOUHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHSI 9KOJIOTHYECKOH KYJIbTYphl: IPUOOPETEHUE ONbITA IJIAHUPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOXKHBIX MOCIEICTBHM
JUISL OKPY>KarOIEeH CpeJibl;

OCO3HaHME ITI00AJILHOIO XapaKTepa 3KOJIOIMYECKHX Mpo0IeM U IyTel UX peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh NPUOOpETaeMble NpPU H3YYEHUH OWOJIOTUM 3HAHWSI W YMEHHS IPH PEHICHWH NpoOJeM, CBA3aHHBIX C
palnMoHaIBHBIM IPUPOIONOIB30BAHUEM (COOIIIOIEHUE MTPABUII IOBEICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAHEHUE PAaBHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepsl);

aKTUBHOE HEMpUATHE JeHCTBUN, NPUHOCAIIMX BpPEJ OKpYXKalolled HPUPOJHOM cpele, YMEHHE IPOrHO3UpOBaTh HEOJIAronpusTHbIE
HKOJIOTUYECKHUE TIOCIICACTBUS MPEANPUHIMAEMBIX ICHCTBUI U MPEIOTBPAIIATh HX;

HQJIMYME Pa3BUTOIO HKOJOIMUYECKOTO MBIIUIEHHUS, 3KOJIOIMYECKOH KyJBTYpBbl, OIBITA AEATENIbHOCTH HSKOJIOTMYECKOM HalpaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOH, KOMMYHHUKATUBHOW M COLMAIBHOW IMPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMH
JesTeIbHOCTH HKOJIOTMUECKON HapaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKM W OOILECTBEHHOH MPAaKTHUKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHE S3bIKOBOM M YMTATENIBCKOM KyJIbTYphl KaK CPEJICTBA B3aMMOACHCTBUS MEXKy JTIOAbMHU U MIO3HAHUS MUDA;

MOHUMaHHue cnenuuKd OMOJOTUU KaK HayKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUHU PALMOHAILHOTO HAYYHOTO MBIIIJICHUS, CO3aHUU
LIEJIOCTHOTO MPEJICTaBIEHU 00 OKPYKAIOLIEM MUPE KaK O €JMHCTBE MPUPO/IbI, YeIOBEKa U OOIIEeCTBa, B TO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEN
U peLIeHUH Mpo0IeM COXpaHEHHs PUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OHMOJIOTMHU Ul COBPEMEHHOM IMBHJIM3ALMKM: OOECII€YEeHNsI HOBOI'O YPOBHS Pa3BUTHUS MEIULUHBI, CO3/IaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PEeCypCHbIe MPOOIEeMbl pa3BUTHs YEJIOBEYECTBA, IOMCKA MyTEeH BBIXOJAa U3 INIOOATBHBIX
HKOJIOTUYECKUX MpoOJieM M obecredeHus mepexosa K yCTOWYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY MCIIOJIB30BAaHHUIO NPHPOJHBIX PECYPCOB U
(hOpPMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOTMYECKUX 3HAHWM B LENAX MOBBIIICHUs OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIIMOHAIBHON rpaMOTHOCTH 00y4aroImuxcs, opMupyeMon Ipyu U3ydeHHH OUOJIOTUH;



MMOHMMAHKUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTHU HCIIOJIb30BATh MOTydaeMble 3HAHUS IS
aHaJin3a U OOBSICHEHHUS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOUCXOAAIUX B HEM HM3MEHEHHM, YMEHHE [1elaThb 0OOCHOBAHHBIC 3aKIIOYCHHS Ha
OCHOBE HaYYHBIX ()AKTOB M UMCIOIIUXCSI TAHHBIX C [EIhI0 TIOMyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIBHO UCIIOJIb30BaTh OMOJIOTMUECKHUE 3HAHUS [T PEelIeHUs IPoOJieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HaHUE LEHHOCTH HAyYHOM JIEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYI0O M MCCIIEIOBATEIbCKYIO JICSITEIIbHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTHBHOMY TOJyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «bHosorusy» BKIFOYAIOT: 3HAYMMBIC Ui (DOPMUPOBAHHS MHUPOBO33PCHHUS
o0yJaromuxcs MEXIUCHUIUTMHAPHBIE (MEXIpPEIMETHbIC) OOIICHAYYHbIC MOHATHS, OTPAXKAIOIIME IEIOCTHOCTh HAYYHOH KapTUHBI MHpa H
cnienu(UKy METOJIOB TNO3HAHHUs, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPIHs, SBICHHUE, NPOIECC, CHCTEMa, HAy4HbIH (aKT,
IMPpUHIMKII, THUIIOTE3a, 3aKOHOMCPHOCTH, 3aKOH, TCOpPUSA, HCCICAOBAHHC, Ha6JHOI[eHI/IC, HU3MCPCHUC, ISKCIICPUMCHT H [[pyrI/IX), YHUBCPCAJIBHBIC
y4eOHbIC JIeHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), o0ecrieunBaromue (GopMupoBaHre QyHKIIMOHAILHOW TPAMOTHOCTH U
COIMAJILHOW KOMITETCHITUU OOYYAIOIINUXCS, CIIOCOOHOCTh O0YYaIONMUXCsl UCTIOIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COIUAILHON TIPAKTUKE.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPAMMbI CPETHETO OOIIET0 00pa30BaHuUs JOKHBI OTPAKATh:

OBiaeHne YHMBEPCAILHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIOIB30BaTh MPU OCBOCHUHW 3HAHUM MPHUEMBI JTIOTUUECKOTO MBIIUICHHS (aHaiIM3a, CHHTE3a, CPAaBHEHMs, KiacCHU(UKAIUU, 0000IIeHuUs ),
PacKpbIBaTh CMBICT OUOJIOTMUYECKUX MOHATUH (BBIACIATh UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU MOHATHUSIMU );

OMpCACIAThL HEJIW ACATCIBbHOCTU, 3ajaBasd IMapaMCTpPbl W KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTHL PE3YJIbTAThl ACATCIBHOCTH C
MOCTaBICHHBIMU LEJISIMH;

HCI0JIb30BaTh OMOJIOTMYECKHE MOHATHS ISl OOBsICHEHUS (DAKTOB U SBJICHUH KUBOW MPUPOIBL;

CTPOUTH JIOTHYECKHE pACCYKIEHUs (MHIYKTUBHBIC, NEAYKTUBHBIE, MO aHAJIOTUU), BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOpPEUHS B
paccMaTpruBaACMbIX SABJICHUAX, (bOpMy.TIHpOBaTI) BBIBOJIbI U 3aKJIFOUYCHUSI,

MPUMEHSITh CXEMHO-MOJICbHBIE CPEACTBA MJI MPEJCTABICHHUS CYIIECTBEHHBIX CBSI3ed M OTHOIICHWA B M3Yy4aeMbIX OHOJOTHYECKUX
00BEKTaX, a TAaKXkKe MPOTUBOPEUUI Pa3HOIO POJia, BHIIBJICHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarhIBaTh IJIaH pEHICHHs MPOOIEMbI C YIETOM aHATN3a UMEIONINXCS MaTEepUaIbHBIX M HEMaTEPUAIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBBI B JCATCIbHOCTE, OLICHUBATh COOTBETCTBUEC PE3YJILTATOB LECIAM, OLICHUBATH PUCKHU HOCHeJICTBI/Iﬁ JACATCIIBHOCTH,



KOOPAMHUPOBATH U BBHITOIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPH PEIICHUH XKU3HEHHBIX IIPOOIIEM.
2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIAJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEIILCKOW M IPOCKTHOW JESTENbHOCTH, HABBIKAMH pa3pelieHus] MIpoOJieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOATCIIbHOMY ITOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHM,

UCIIOJIB30BATh PA3IMYHbIC BUABI IESATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMSA, €r0 MHTEPIPETAINU, MPEoOPa30BaHUI0 U MPHUMEHECHUIO B
yLIe6HBIX CUTyallusiX, B TOM YHCJIC IIPU CO3AaHUU y‘-I€6HBIX " COOMAIIBHBIX ITPOCKTOB,

(dbopMupOBaTh HAYYHBIH TUI MBIIUICHNS, BIAICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMH HOHSATHAMH U METOJJAMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 337241 B 00pa30BATEIBLHON IEATEIILHOCTH M )KU3HEHHBIX CHTYaITHX;

BBISBJISITH TPHYMHHO-CIICJICTBEHHBIC CBSA3M M aKTyaJM3HPOBaTh 3aiady, BBIIBHIaTh TUIOTE3Y €€ PELICHHs, HAaXOJUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 331aBaTh TIApaMETPhl M KPUTSPUU PEILICHHS,

aHAJIM3MPOBATh MOIYUYCHHBIC B XOJIE PELICHUS 3a/laui Pe3y/IbTaThl, KPHTUYECKH OIIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE
B HOBBIX YCJIOBHUAX;

J1aBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH L[EJICHANIPABICHHBIN TOUCK IIEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBHA B MPO(ECCHOHANBHYIO CPENY;

YMETh IEPEHOCHTH 3HAHUS B [TO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC WJEH, pEAaraTb OpUrHHAIBHBIE TIOAXO/bI U PEIICHNUS, CTaBUTHh NPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIHE albTePHATHBHBIC
peueHus.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHKAX MH(pOpMaluu (TeKcTe y4eOHOro nocoOusi, HayqyHO-MOMYJISIPHOM JTUTepaType, OMOJIOrHYECKUX
CIIOBapsiX M CIpPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh WH(GOPMAIMIO DPA3IUYHBIX BHJIOB U (opm
MMpEACTABJICHUA, KDUTUYCCKH OLICHHUBATDH eé AOCTOBCPHOCTDb U HETIPOTUBOPCUUBOCTD,

(GbopMyIMpOBaTH 3alpoChl M MPUMEHSTh pa3IMYHbIE METO/AbI NpPU MOHMCKE M OTOOpe Omojoruueckoi MHGOpMAIMM, HEOOXOAMMOM At
BBIITOJIHECHU L y‘~IG6HI)IX 3aJa4,

NpUOOpeTaTh OMBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIMH, COBEPLIEHCTBOBATh KYJIbTYpy aKTUBHOTO
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBIeHus O1onornyeckoit nHpopmanuu (Cxemsl, rpaduKu, AUarpaMMbl, TAOJIULBI,
PUCYHKH U APYTOE);

HCIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPENICTBA MPU paboTe ¢ Oronornyeckoi nHpopMalyen: NPUMEHATh XUMHYECKHe, (PU3NIecKue U
MaTeMaTHYeCcKUe 3HAaKU M CUMBOJIbI, (OpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpy, UCIOJIb30BaTh U MPEoOPa30BbIBATh 3HAKOBO-CHMBOJIUYECKHE
CpeACTBa HAIJISTHOCTH;

BJIAZICTG HABBIKaAMU pacCliO3HaBaHWA W 3alllUTHI I/IH(i)OpMaHI/II/I, PIH(l)OpMaHI/IOHHOﬁ 0€30I1aCHOCTH JIMYHOCTH.



OBJaieHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH 1eiiCTBHSIME:

1) oomenmne:

OCYIIECTBISATH KOMMYHHMKAIIMK BO BCEX chepax KU3HHU, AKTUBHO YUIAaCTBOBATH B AMAJIOTE UIIH TUCKYCCHH 1O CYIIECTBY 00CYKIaeMOM TEMBI
(ymenue 3amaBaTh BONPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCUTEIBHO BBINOJHEHHS TIpeUIaraéMod 3ajadyd, Y4YUTHIBATH HHTEPECH U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YUACTHUKOB JMAJTOra WIN AUCKYCCHUN);

pacro3HaBaTh HeBepOAJIbHBIE CPEJICTBA OOLICHUS, TOHUMATh 3HAYCHNE COLMAIIBHBIX 3HAKOB, NMPEIIOCHUIOK BO3SHUKHOBEHUS KOH(IMKTHBIX
CHUTYaIMii, YMETh CMATYaTh KOH(IUKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOLIEHWS W B3aUMOICHCTBHSA, IOHMMAaTh HAMEPEHHUS IPYTUX JIOJCH, HPOSBIATH YBAKHUTEIHLHOE
OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU opme HopMyTHUpOBaTh CBOM BO3PAKEHHS,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

NOHUMATh ¥ HCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBHIYAIbHOW pPabOTHl NPU PEIICHHH OHWOJOTHYECKOH IMpoOIeMBl,
000CHOBBIBAaTh HEOOXOAMMOCTh TPUMEHEHHUS TPYIIOBHIX (HOPM B3aUMOICHCTBUS NP PEIICHUH YIeOHOH 3a/1a4H;

BBIOMpATh TEMAaTHKY U METOJIbl COBMECTHBIX ACHCTBUH C y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KaXKIOT0 WieHa KOJUICKTUBA;

NPUHUMATh LEIH COBMECTHOW JEsTEeIbHOCTH, OPTaHU30BBIBATH M KOOPIMHHUPOBATH JCUCTBHUS MO €€ JTOCTHIKCHHUIO: COCTAaBJIATH IUIaH
IEUCTBUH, paclpeaessITh PO ¢ Y46TOM MHEHHI Y4aCTHUKOB, 00CYXKIaTh PE3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO YYACTHUKA KOMaH bl B OOIINK Pe3yNIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npeaaraTb HOBBIE IIPOEKTHI, OLIEHUBATH HJICH C MO3UIUU HOBU3HBI, OPUT'MHAIBHOCTH, TIPAKTHYECKOH 3HAUNMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE MOBEACHHE B PA3IMYHBIX CHTYALHUSAX, HPOSBIATH TBOPYECTBO M BOOOpaXKEHHE, OBITh
MHHULUATHBHBIM.

OBJ1ajleHNe YHUBEPCATBLHBIMH PErYJISATHBHBIMY € CTBUSIMU:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS BBISIBIICHHS TIPOOJIEM U MX PEIICHUS B )KM3HEHHBIX M YUCOHBIX CUTYAIUSX;

BBIOMpATh HAa OCHOBE OMOJIOTHYECKUX 3HAHHH IETIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBHSX U IOCTYIKAX IO OTHOUICHHUIO K JKHBOM
MIPUPO/IE, CBOEMY 3JI0POBBIO H 3I0POBBIO OKPY)KAFOIIHX ;

CaMOCTOSITENTIFHO OCYIIECTBIISTH ITO3HABATEIbHYIO JCATEILHOCTD, BBISABIATH MMPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4U B
00pa3oBaTEeNbHON JACATEIHHOCTH M KU3HEHHBIX CHTYaIUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEeIIeHUs MPOOJIeMbl C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPENNOYTEHUH;

J1aBaTh OIICHKY HOBBIM CHTYAI[HSIM;

pacHMpsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTCHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SPYAMLUMU B PA3HBIX OONACTSAX 3HAHWN, IMOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHbBII U KYTbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBBI B JACATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaACTh HaBbIKAMU O3HABaTEIbHOU pe(l)J’ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[el\/JICTBI/Iﬁ W MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJILTATOB U
OCHOBaHHM, UCIIOIb30BaTh MPUEMBI Pe(IICKCHH [T OLICHKH CHTYaI[|H, BHIOOpA BEPHOTO PEIICHHUS;

YMCTb OLICHUBATh PUCKHU U CBOCBPEMCHHO NPUHUMAThL PCHICHUA 110 UX CHUIKCHUIO,

NPUHUMATh MOTUBBI M PT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JCSITEIbHOCTH;

3) npuHsATHE CeOs M APYTrUX:

NPUHUMATH ce0s1, MOHUMAst CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [P aHAIU3E PE3YJIbTAaTOB JCITEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIHOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JAPYroro YeJ0BeKa.

IHNPEAMETHBIE PE3YJBbTATHBI

[Ipenmernsie pesynbraThl ocBoeHUs mporpaMmbl COO mo Ouonormu Ha 06a30BOM YpOBHE BKIIIOYAIOT crenuduyeckue ains y4eOHOro
npeamera «buonorus» HaydHble 3HaHMS, YMEHHMsS M CHOCOOBI AECHCTBUI MO OCBOCHHIO, MHTEpPIPETAlMM U MpPeoOpa3oBaHUIO 3HAHUM, BU[IbI
JESTEIbHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWM B Pa3jMuYHbIX yYEOHBIX CHUTYallUsX, a TAKK€ B pealbHBIX JKU3HEHHBIX
CUTYyallUsIX, CBA3aHHBIX ¢ Ouosorueit. B mporpamme npeaMeTHble pe3ynbTaThl IPEACTABICHBI 10 roJaM 00yueHUs..

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce NONKHBI OTPAXaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUHM COBPEMEHHON
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAY4YHOI'O MHPOBO33PEHMsS, O BKIJIAJ€ POCCUHCKHUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPbIBAaTh COJEpX aHHE OMOJOTMYECKUX TEPMUHOB WU TOHSATUMN: JKHU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB U
IpeBpallleHle HHEpPruu), roMeocTa3 (CaMOperyisius), ypOBHEBas OpraHu3alMs KHUBBIX CHCTEM, CaMOBOCHPOM3BEAEHHUE (PENpOomyKLus),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHHUE H3JlaraTh OMOJIOTMYECKHE TEeOpUH (KJIETOYHAas, XPOMOCOMHAs, MYTallMOHHAs, LIEHTpalbHas JOTMa MOJIEKYJISIPHOW OHOJIOTHH),
3akoHbl (I. Mengens, T. Moprana, H. U. BaBunoBa) u y4denust (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKAECHUS KyIbTypHbIX pactenuid H. .
BasuioBa), onpenensaTs rpaHulbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

YMEHHE BIIaJIeTh METOJaMH HAay4YHOTO IO3HAaHUS B OHOJOTMU: HAOIIOJEHHE M OINMUCaHHE >KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUM,
OpraHu3anysi ¥ MpPOBEACHUE OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIIBWKEHHME THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIETyeMbIMH



BCINM4YHNHaAMU, OGBSICHGHI/IC MOJIYYCHHBIX PE3YJIbTATOB, HWCIIOJb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ U 3aKOHOB, YMCHHUC [€JIaTb BBIBOJbI Ha
OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMCHHC BBIACIIATH CYHICCTBCHHBIC ITPU3HAKN BUPYCOB, KJICTOK MPOKAPUOT U 3YKAPUOT, OAHOKJICTOYHLIX U MHOT'OKJICTOYHBIX OPraHu3MOB,
O0COOCHHOCTH MPOLIECCOB: OOMEHa BEUIECTB W IPEBpAIICHUS HSHEPrUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M JHEpPreTudeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEi03a, OIIOI0TBOPCHHUS, PA3MHOKCHHSI, HHIUBUIYyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTCHE3);

yYMEHHE PUMEHSTh MOTy4YeHHbIE 3HAHUA U1 OObACHEHUSI OMOJIOTHYECKUX IIPOLECCOB U SBJICHUH, JUIsl MPUHATHUS IPAKTUUECKUX PELICHH B
MMOBCETHEBHOM JKU3HU C IIeNIbI0 00ecrieueHrs 6€30MacHOCTH CBOETO 37I0POBBS U 370POBbsI OKPYKAIOIIUX JIFOJICH, COONIOACHUS HOPM IPaMOTHOTO
MOBEJCHUS B OKpYXalollel NpuUpoIHOM cpele, MOHMMaHUE HEOOXOJUMOCTH HCIIOJNb30BAHUS JOCTH)KCHUH COBPEMEHHON OHOJOTHU U
OMOTEXHOJIOTHIA JIsI PAIlIOHATIFHOTO MTPUPOIOTIONB30BAHUS;

yYMEHHE pelaTh JEMEHTapHble TeHEeTHUECKUEe 33/1a4yd Ha MOHO- M JUTHOPHUIIHOE CKpEIlMBaHUE, CLUEIUICHHOE HACJIeI0BaHUE, COCTABISATh
CXEMBbI MOHOFI/I6pI/II[HOFO CKpCIIUMBaHuA I NPCACKa3aHrA HACICIOBAHUSA IIPU3HAKOB Y OPraHu3MOB;

YMEHHE BBINOJHATH JIA0OpaTOpHbIE M TMpaKTUYeCKue paboThl, cOOMOIaTh MpaBwia mpu paboTe ¢ yuyeOHBIM M J1aOOpPATOPHBIM
o0opynoBaHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO OMOJOTHYECKOTO COIeP KaHUS, BKIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
U3 PAa3IMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMAalMM, HAyYHO-TIOMYJISPHBIE MaTepuaibl), 3THUUECKHE AaCIEKTbl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, MEIULIMHE, OMOTEXHOIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MTUCHMEHHBIC M YCTHBIC COOOIIEHUs, 000011asi OMOJIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJIBKIX UCTOYHUKOB,
IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmMeTHbIe pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 11 knacce 1ONKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTUU B CUCTEME HAYUHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAYYHOI'O MHPOBO33PEHMs, O BKIJIAJ€ POCCUHCKHUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMCHHUEC paCKphIBaATb COACPIKAHUC OMOJIOTUYECKUX TCPMHUHOB U HOHATHH: BU, IOIIYyJIALMA, FeHO(i)OHJI, OBOJIIONUSA, ABWXXYIIUC CHJIbBI
((paxToOpBI) BOTIOLNH, IPUCTIOCOOIEHHOCTh OPTaHU3MOB, BIH1000pa30oBaHue, IKOIOTHYECKUE (PAKTOPBI, IKOCHCTEMA, MMPOIYIIEHTHI, KOHCYMEHTHI,
PEeIYLEeHTHI, IIENU MTUTaHUs, YIKOJIOTHYECKas upaMuia, OuoreoieHos, ouocdepa;

yMEHHME Wu3NIaraTh OuoNornueckue Tteopuu (dBomtounoHHas Tteopuss Y. JlapBuHa, CHHTEeTHYecKas TEOpPHUS OHBOIIOLWHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoabieBoro cxonactsa K. M. bapa, yepenoBanus riaBHbIX HampabieHuit u myrer sBomonnu A. H. CeBeprioBa, ydeHus o
o6uocdepe B. U. Bepranckoro), onpenensTh TpaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMCHHUEC BJIaJACTh MCTOJaMHW HAYYHOI'O IIO3HAHHA B OHOJIOTHH: Ha6J'II021€HI/Ie U OINMCAaHHUEC XKHBBIX CHCTCM, IIPOLECCOB U SIBJ'IeHI/If/'I,
OpraHm3anusi W TMPOBEACHHE OWOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBMKECHHE THIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJINMYNHaAMMU, 00BsICHEHNE IMOJIYUYCHHBIX PE3YJIbTATOB, HMCIIOJbB30BAHHBIX HAYYHBIX HOH?ITI/II\/’I, TeOpI/Iﬁ U 3aKOHOB, YMCHHUE J€JIaTh BBIBOJbI Ha
OCHOBAHHH MOJYYEHHBIX PE3YyIbTaTOB;



YMCHHC BBIACIATH CYIICCTBCHHBIC NPU3HAKU CTPOCHUA 61/IOJIOFI/I‘-ICCKI/IX OGT:CKTOBZ BUIOB, HOHy.]'DII.[Hﬁ, NpoAYLUCHTOB, KOHCYMCHTOB,
PEoYLCHTOB, OHOTEOICHO30B M  JKOCHUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACIICACTBCHHOW HW3MEHUYMBOCTH, €CTECTBEHHOrO OTOOpA,
BUI000pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB, JICHCTBHS 3KOJOIHYECKUX (DAKTOPOB Ha OPTaHU3MBI, [IEPEHOCA BEIIECTB U MOTOKA SHEPIHHU
B 9KOCHCTEMaX, aHTPOIIOr€HHBIX H3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOTCOXMMHUYECKHX IIUKIIOB B Onocdepe;

YMCHHC TPUMCHATD ITOJTYUCHHBIC 3HAHUA JIS 00BsICHEHNA 6I/IOJIOI‘I/I‘ICCKI/IX mponeccoB u SIBJ'IeHI/If/’I, JJIA IIPUHATHUSA TNPAKTHYCCKUX peH_IeHI/If/’I B
MOBCEIHEBHOM JKU3HU C IIeIbI0 00eceueHus: 0€30MacCHOCTH CBOETO 370POBbs M 3JI0POBbs OKPYKAIOIIUX JIFO/ICH, COOIIOICHHUs HOPM TPAMOTHOTO
MOBEJCHUSI B OKpY)KAIOUIeW NPHUPOIHON cpele, MOHMMAHWE HEOOXOAWMOCTH WCIOJIb30BAHUS JOCTHIKEHUH COBPEMEHHOW OHOJOTHH JUISA
PaLMOHAIILHOTO MPUPOOIIOIb30BAHNS;

yYMEHHUE pelliaTh 3JIeMEHTapHbIC OMOJIOTHYECKUE 3a/1a49H, COCTABJIATh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMaXx (I[CTTH MTUTAHUA);

YMEHHE BBIMOJHATh Ja0OpPAaTOPHBIE M MpPaKTHYECKHE pPabOThl, COOMIOIATh MpaBWiIa OpuU paboTe ¢ y4eOHBIM M J1abOPaTOPHBIM
o0opynoBaHUEM;

yMEHHE KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HH(OPMAIINIO OUOJOTHYECKOTO COACPIKAHSI, BKIFOUAIOIYIO MICEBOHAYYHbIEC 3HAHUSI
U3 Pa3IMYHBIX MCTOYHUKOB (CpPElCTBAa MACCOBOM MH(OPMALIMHU, HAYYHO-TIOMYJISIPHBIE MaTE€pUaIbl), pACCMaTPUBATh II100ATBHBIE SKOJOTHYECKHUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC MMCHbMEHHBIC U YCTHBIC COOOIIEHHS, 0000111ast OHOIOrHYECKYI0 HHPOPMAIIHIO U3 HECKOIBKHX HCTOYHUKOB,
IPaMOTHO MCII0JIb30BATh MOHATUIHBIN armapaT OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (mucpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso0o.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa LOK
P P https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 1
IBOONKOHHAL OHONOTHA o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 OpraHu3MbL 1 OKpYKaIOWas Cpeia > . https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4
Coo01ecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne udpoBbie
Tema ypoka Bcer Konrpox Hpakru Jara usyyenus i pp
n/n bHbIE yeckue o0pa3oBaTe/ibHbIE
0
padoThbI padoTbI pecypcbl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Merto/1bl TO3HAHUS KUBOU TPUPOIBI.
[IpakTuueckas padora Ne 1
2 <<I£)Icn0nb3OBaHII;e a3JIMYHBIX METOJIOB 1 0.5 bubmorexa LHOK
p A ' https://m.edso00.ru/863e6122
MIPY U3yICHUH OMOJIOTUYSCKUX
00BEKTOBY
3 buonornueckue cuCTeMbl, IPOIIECCH U UX 1 bu6mmoreka [JOK
H3y4yeHue https://m.eds00.ru/863e6564
4 XuMUYeCcKui cocTaB KieTku. Boga u 1 bubmuorexa [JOK
MHUHEpaIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
. 1
5 benku. CoctaB u cTpoeHue 6eIKoB https://m.eds00.ru/863e6b72
®depMeHThI — OHOJIOTHYECKHE
Katanm3aTophl. JJaboparopHast pabora Ne
6 1«13 eHlfe KaTaJlHIT)I/IquZKoﬁ ’ 1 0.5 bubmorexa HOK
ya ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTanas3bl)»
b K
7 Vraesonsl. JIunuael 1 nbsmorexa LO

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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bubmuorexa [JOK

8 H .ATD
YICICHHOBBIC KUCTOTRI https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUSI KIETKU. bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88

10 KieTka xak megocTHas »KUBasg CUCTEMA
CtpoeHne 3yKapuOTHYECKON KIIETKHU.

JlabopaTopHas pabora Ne 2 «M3yuenue
PATOPHATD . v bubmuoreka [JOK
CTPOCHHUS KJIETOK PaCTCHUM, )KHBOTHBIX,

11 5 5 9 0.5 https://m.edso00.ru/863e6ff0
TPHOOB H HAKTEPHI O MIKPOCKOHIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpPOITpErapaTax u ux
OITHCAHUE»

bubmuorexa [JOK

12
OGMmeH BelecTs Wk MeTaboH3M https://m.edso0.ru/863e766¢

bu6mmorexa [IOK

1 (0)) . X

3 OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
. bubnuoteka [JOK

14
JHEpreTHecKuii 0OmeH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KieTku. MuTto3. Jlaboparopnas padota No

15 3 «HabOaroneHe MATO3a B KIIETKAX 0.5 bubmmorexa [TOK

a ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTpernaparax»»

16 buocunres 6enka. Peakuust MaTpuyHOTO bu6mmoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e

bu6mmorexa [IOK

17 T —

pamcus — GnocwsTes oemca https://m.edsoo.ru/863e796e
18 HexkneTounsie (hOpMBI )KH3HH — BHPYCHI bubmmorexa LOK

https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuorexa [JOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 adora Ne 4 «I3 eine CT OGHI/II})I ’ 0.5 bubmmorexa [JOK
p B yi p ' https://m.edso00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
22 WNHnuBuayanbHOE pa3BUTHE OPTraHU3MOB bubmorexa LHOK
JHBHLY p p https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka 0 HACJIEACTBEHHOCTH bubnuorexa [JOK
Y U3MEHUYHUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTU HACIIEOBaAHUS
24 MpuU3HAaKOB. MOHOTHOpHTHOE bubmorexa HOK
P ] pu https://m.eds00.ru/863e8878

CKpEIINBaHUE

o5 JlurubpumHoe ckperuBanme. 3aKOH bubmuorexa [JOK
HE3aBHUCHUMOI'0 HACIEA0BaHUS IPU3HAKOB https://m.edso00.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3ydyeHue

26 PE3yNbTaTOB MOHOTUOPUTHOTO U 05 bubnunorexa [JOK
JUTHOPUIHOTO CKPEIMBAHUS Y ' https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MHUKpOTIpeIiapaTax

97 I'enetuka nosa. HacnenoBanue bu6mmorexa [IOK
IPU3HAKOB, CLETUIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60

28 MsmenuuBocts. HenacnencrsenHas 05 bu6mmorexa [IOK

M3MEHYNBOCTH. Jlaboparopras padota No

https://m.edsoo.ru/863e8efe
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6. 3yuenne MoaupUKAIIMOHHON
W3MEHYUBOCTH, IOCTPOCHUE
BapHAIIIOHHOTO PsAJia U BApUAI[MOHHOM
KPUBOI»

HacnencrBenHass "3MEHYMBOCTb.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MHUKpOTMpernaparax»»

bu6mmorexa [IOK

30 Peneriia ueonexa L https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 10 TEME

31 «HacnencTBeHHOCTh Y U3MEHYHUBOCTh 1
OpPraHU3MOB»

bu6mmorexa [IOK

32 ek Kak Hayka i MpoLece 1 https://m.eds00.ru/863e9214

33 MeToabI U IOCTHKEHHS CEIIEKITHN 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacip 1 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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HOYPOYHOE IINTAHUPOBAHMUE

11 KJIACC
KoauvecTBo yacoB DJIEKTPOHHbBIE
Ne
° Tema ypoka Bceer Konrpo  Hparcrirt JaTa u3ydeHus uHpposbie
n/n JbHbIE ecKue OﬁpaSOBaTe.]IbeIe
0 padoTbI padoTbI pecypcbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmorexa LHOK
1 a yi https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacraBieHuii 00 1 bubnmnorexka HOK
ABOJIFOLIUN https://m.eds00.ru/863e9570
bubmuorexa [IOK
3 M 1
HKPOIBOOIHA https://m.edsoo.ru/863e9cle
[Tonynsus Kak dJIeMEeHTapHas eIUHUTA
4 BUJ1a U HBOIOIMU. JlabopaTtopHas pabota 1 05 bubnmnoreka [JOK
Ne 1 «CpaBHenue BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBroKy1e cuibl (3JIeMEHTapHbIe 1 bubmuoreka [JOK
(haKTOphI) FBOTIOLIUN https://m.edsoo.ru/863e9da4
bu6nuoreka [IOK
6 E i 1
CTCCTBEHHbII OTOOP M €ro opMe! https://m.edso00.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U Bubs OK
7 BugooOpa3oBanue. JlaboparopHas pabota 1 0.5 mommorexa 11

No 2 «Onncanue nmpucmnocoOIeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIIbHOTO

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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Xapakrepay

8 Hanpasienus u mytu MaKpO3BOJIOIUH bubmmorexa LHOK
https://m.edsoo.ru/863e9cle
9 HeobOpartumocTs 3BOMIONINN
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€
U3Y4EHUS
11 ['unoTe3sl NpONCXOKACHUS KU3HU HA bubnuoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMie 1o 3pam U bubmuorexa [HOK
nepuoiam https://m.edsoo.ru/863eathe
OCHOBHBIE 3TaITBI YBOJIOIIH
PacTUTEIBHOTO U )KHBOTHOTO MHUPA. BuGmorexa LIOK
13 [TpakTuueckast padorta Ne 1 «I/Isz/quI/Ie 0.5 https://m.edsoo.ru/863eaghc
MCKOMAeMbIX OCTAaTKOB PACTCHUH U
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cUCTeMa OPTraHUYeCKOTO bubmuotexa [JOK
Mupa https://m.edso00.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) Eggnﬁzfgiggg 63eac2c
16 JIBmoxkymiue cuibsl (pakTopsbl) bubmuoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIH IBOJIIOLIUH YeJIOBEKa
18 YenoBeueckue pacsl U NPUPOIHBIE bubmmorexa [JOK
aZlanTanuy 4esloBeKa https://m.edso00.ru/863eaea2
19 PesepBHblit ypok. O60011eHNE 110 TEME

«Bo3HUKHOBEHHE U Pa3BUTHUE )XU3HU HA



https://m.edsoo.ru/863e9c1e
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3emiie»

20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U HKOJIOTHYECKUE bubnmnoreka HOK
dakTopbl https://m.edsoo.ru/863eafec
Aobuotndeckue (aktopsl. JlaboparopHas
pabora Ne 3. «Mopdonornyeckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnmnoreka HOK
oburanusy. JlabopaTopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BiasiHEE cBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubnnoreka IIOK
23 broTiieckie GaxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nonynsiuuu. [Ipaktuueckast padora Ne 2 05
«[To1cY€T IOTHOCTH MOIMYISIUI PA3HBIX
BUJIOB PACTCHHII»
bu6mmoreka [IOK
25 Coo01iecTBa OpraHu3MoOB — OUOIEHO3 httns://m.edsoo.ru/863ebA46a
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubmorexa HOK
https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Okonorudeckue nupamuabl. CBoiicTBa bubmorexa LHOK
https://m.edso00.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 brocdepa — rimodanpHas 3KocHcTEMA bubnmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

3emin

3aKOHOMCpHOCTI/I CYII€CTBOBAaHUA

https://m.edsoo.ru/863ebb5e
bu6nuoreka [IOK

31 o6uochepsl 1 https://m.eds0o.ru/863ebd16

32 UYenoseuecTBo B Ouochepe 3emin 1

33 CocylecTBOBaHHE TPUPOJIBI U 1 bubnmnoreka HOK
YyeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60011I€HHE TEMBI

34 «Co000111eCTBa U DKOJIOTHYECKHE 1
CHCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O 34 95

[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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