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IHHOACHUTEJIbHAS 3AIINCKA

IIpu pa3zpaboTke nmporpaMmsl 110 OMOJIOTUU TEOPETUYECKYIO OCHOBY JJIsl ONIPEEIICHUS OIX0/10B K
bopMHpoBaHHIO colepxkaHuA yueOHoro mpeamera «buosorus» cocTaBWIN:  KOHLENTYalbHbIE
nonoxeranss ®I'OC COO o B3auMo0OyCIOBIECHHOCTH IIeNieH, COJep:KaHus, pe3yJbTaToB OOydeHHsS U
TpeOOBaHUI K YPOBHIO IOJATOTOBKH BBITYCKHHKOB, IOJIOKEHHS 00 OOMIMX WLeNAX W MPHUHIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpesHero obiiero obpasoBaHus B Poccuiickoit
®enepanun, a TaKkKe MOJI0KEHU O crienupuKe OMOJIOruH, €€ 3HaUeHUH B MO3HAHUM KUBOM MPUPOJBI U
o0ecrieyeHnn CyUIeCTBOBaHMA 4YenoBedeckoro oOmiectBa. CoriacHO Ha3BaHHBIM  IOJIOXKEHUSM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH MPOTPAMMBI 10 OUOJIOTUH U €€ CTPYKTypa.

IIporpamma mo Ouonoruu Ja€r mpeAcTaBIeHUE O ILensaX, o0 oOmed crpateruun oOyueHwus,
BOCIIUTaHUs U PAa3BUTHUA OOy4YarOLIMXCs cpelacTBaMM ydeOHoro mpenmera «buosorus», ompenenser
00s13aTeNbHOE TIPEJMETHOE COJEp)KaHUe, €ro CTPYKTYpy, pacmpelesieHHe IO pasfeiiaM U TeMmawm,
PEKOMEHAYEMYIO TIOCIIEA0BATEILHOCTh M3YYEHHUS y4eOHOTO Marepuaja ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTMKM 00pa30BaTEJIbHOTO IPOLECcca, BO3PACTHBIX OCOOCHHOCTEH
o0y4aromuxcs.

B mporpamme mo OHONOTHH TaKKe YYHTHIBAIOTCS TPEOOBaHUS K IUIAHHUPYEMBIM JHMYHOCTHBIM,
METaNpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM O0O0y4deHHs B ()OPMHPOBAHUU OCHOBHBIX BHJOB Y4EOHO-
[I03HABATENbHOM  J1eATeNbHOCTH/YUEOHBIX JIEHCTBUI OOydYaroOUIMXCsl IO OCBOCHMIO  COJAEp)KaHUS
OMO0JIOrNYEeCKOro 00pa3oBaHuUs.

B nmporpamme no Ouonormm (10-11 kmaccsl, 0a30BbIi YpPOBEHb) pealM30BaH IMPUHIUI
IIPEEMCTBEHHOCTH B U3y4€HUU Onosioruu, Onaronapst 4eMy B HEW MpPOCMAaTpUBAETCSl HAIIPaBJICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHMPOBO33PEHMs, LIEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, SKOJIOIMYECKOI'O MBILIUIEHUS, NMPEICTaBIECHU O 370pOBOM 00pase *XKHU3HU U
OepeXHBIM OTHOILIEHHWEM K OKpyKaroueil mnpupomHoit cpexe. Iloatomy Hapsay ¢ HU3ydYeHHEM
0011e0MO0JIOTMYECKUX TEOPHid, a TaKkKe 3HAHUI O CTPOCHHUH JKHMBBIX CHCTEM Pa3HOIO paHra M CyLUIHOCTH
OCHOBHBIX TMPOTEKAIOIMIMX B HHUX IMPOLECCOB B IporpamMme IO OHOJOTHMHM YJI€JI€HO BHHMMAaHUE
WCIIOJIb30BAHUIO MOJIyYEHHBIX 3HAaHUH B IOBCEIHEBHOW XM3HU NIl PELICHMs IPUKJIAJHbBIX 334a4, B TOM
qyuciae:  NpOQUIAKTUKM  HACJEACTBEHHBIX  3a00JIeBaHMM  4esloBeKa,  MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHHUS, OOOCHOBAHMSI JKOJIOTUYECKH L€JecOo00pa3HOro TMOBEAEHUS B OKpYyXKarolien
MIPUPOIHOM cpeJie, aHAIN3a BIUSHUS X035IICTBEHHOMN JEATEIbHOCTH YeJI0BEeKa Ha COCTOSTHUE MPUPOIHBIX
U MCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAHUS K MPUKIJIAIHON HANPaBIEHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO O0ECHEUEHUs] YCIOBUH [UIS peIIeHUs OJHOW U3

aKTyaJbHBIX 3374 IIKOJIHHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas mpeanoaraet (GOpMHUpOBaHHUE Y



O0yJaroImuxcss CIIOCOOHOCTH — aJanTUPOBaThCS K W3MEHEHHMSM JHHAMHUYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHE cpefHero o0Iiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa o0ecrieunBacT
dbopmMupoBaHHUEe y OOYYAIOUIMXCS TPEACTABICHUN O HAyYHOW KapTWHE MHpa, paclupseT U 00o0maer
3HaHUS O XKMBOH MpHpOJE, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3aIlMd M DBOJOIHH,
co3MaT yCJIOBUS JUIS: MO3HAHUSA 3aKOHOB JKHUBOW MPHPOJbI, (HOpMUpPOBaHHS (PYHKIIHOHAIBHOM
IPaMOTHOCTH, HAaBBIKOB 3JJ0POBOIO M 0€30MacHOro o0pa3a >KHU3HH, SKOJOTHYECKOTO MBIILICHUS,
[IEHHOCTHOT'O OTHOIICHUS K )KUBOW MPUPOJIC U YEITIOBEKY.

Bosbiioe 3HaueHHEe OMOJIOTHSI UMEET TaKXKe JUTS PEIICHHS] BOCITUTATEIBHBIX U PA3BUBAIOIINX 32144
cpemHero oOmero oOpa3oBaHHS, CONHMANU3AlMK OOydarommxcs. V3ydeHue Ouonorun oOecredrBaeT
yCJI0BUsA IJId (bOpMI/IpOBaHI/ISI HUHTCJUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX U I/IH(I)OpMaI_II/IOHHBIX HaBBIKOB,
ACTETUYECKON KYyJBTYPBhI, CIIOCOOCTBYET WHTETPAllMM OWOJIOTUYECKUX 3HAHHWW C TPEICTABICHUSIMH W3
JIPYruX y4eOHBIX MPEIMETOB, B YACTHOCTH, (QU3WUKU, XUMUHM M reorpaduu. Ha3BaHHBIC TOJOXKECHUS O
npeaHa3HauCHUN leeGHoro npeamMeTa «buoiorusy cocraBUIId OCHOBY JIsI ONPCACIICHHA IMOAXOAO0B K
0TOOpY M CTPYKTYPHPOBAHHIO €TO COACPIKAHMSI, IIPEIICTABICHHOTO B IPOrpaMMe 110 OMOJIOTHH.

OT160p coaepkanusi yaeOHOro npeamera «bruonorus» Ha 6a30BOM YPOBHE OCYILIECTBIIEH C MO3UIIHIA
KYJIbTypOCOOOPa3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYaIONIMECs JOJDKHBI OCBOUTH 3HAHUS U
YMEHHUs, 3HAYMMbIe i (POpPMHUPOBaHUS OOUIEH KyJbTYpPBI, OINPEIEISAIONINE aJeKBaTHOE ITOBEICHUE
YeJ0BeKa B OKPYIKAIOIICH MPUPOIHON cpejie, BOCTPEOOBAHHbBIC B MOBCEIHCBHOM KH3HH U MPAKTHICCKOM
nestenbHOCTH. Oco00e MECTo B ITOM CHUCTEME 3HaHHMH 3aHMMAIOT JJICMEHTBI COJCPIKaHHS, KOTOPHIC
CITy’)KaT OCHOBOH Ui (DOpMUpPOBaHMS MPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHUHE
MHUpa W ITICHHOCTHBIX OpPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3allMd OHUOJIOTHYECKOTO
oOpazoBaHus.

CTpyKTypUpOBaHHUE COACPKAHUs YUEOHOro Marepualia B MPOrpaMMe Mo OMOJIOTHH OCYILECTBICHO
¢ y4€TOM NMPHOPUTETHOTO 3HAYCHUS 3HAHWN 00 OTIMYMTEIBHBIX OCOOCHHOCTSX KHBOW MPUPOIBI, O €€
YPOBHEBOIM OpraHu3allii ¥ 3BOJIOIHMHA. B COOTBETCTBHM C 3TUM B CTPYKType Y4eOHOro mpenMera
«buonorusy» BBIZCICHBI CIICAYIONINE COepKaTeabHbIe JIMHUH: «bromorus kak Hayka. MeToIbl HAyYHOTO
no3HaHus», «Kierka kak Owuosormueckas cucremMa», «OpraHu3sM Kak OHMOJIOTHYECKas CHCTEMay,
«CucremMa U MHOToOOpasue OpPraHUYECKOTO MHUPay», «DBOJIOIHS KUBOH MPUPOIBD, «IKOCHUCTEMBI H
MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llens w3ydeHus ydveOHOro mpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE
00y4arolUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHu3aliy )KUBBIX CUCTEM Pa3HOIr0 paHra
U TpUOOpETEeHHE YMEHUI MCIOIB30BaTh ATH 3HAHUS JUIS TPAMOTHBIX JCHCTBUN B OTHOIICHUU OOBEKTOB

JKUBOM mpupodbl U pCIICHUSA PA3JIMIHBIX ) KU3HCHHBIX HpO6J’ICM.



JoctuxkeHnne 1enu u3ydeHuss ydeOHoro rmpenmera «buonorus» Ha 0a30BOM  ypOBHE
o0ecreYnBaeTcs peleHueM CIeIyONNX 3a1ay:

OCBOCHHME OOYyYaIOIIMMHUCS CHUCTEMBl 3HAHUNH O OHMOJOTHMYECKMX TEOpHsX, YUYCHMSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWiIax, CIyXKAaIIUX OCHOBOW i (opMHpOBaHHS MpPEACTaBICHHUI O
€CTECTBEHHO-HAYYHOW KapTUHE MHUPA, O METOJaX HAy4YHOIO IO3HAHUS, CTPOCHHHM, MHOroo0pasuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPraHMU3ALMH, BBIJAIOIINXCSA OTKPBITHIX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHY;

dbopMupoBaHue y OOy4aroOUIMXCs [O3HABATENbHBIX, HWHTEIJICKTyaJlbHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Ipoliecce aHallM3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMU HAYUYHBIX B3IJISIOB, UAEH U
MOJIXO0/I0B K U3yUYCHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy oOydarommxcsi oOmeld KyJlabTypbl, (PYHKIHMOHAIBHOM TPaMOTHOCTH, pPa3BUTHE
YMEHHI OOBICHITH U OLICHUBATH SIBJICHUS OKPY>KAIOILIET0 MUPa KUBOM MPUPOIbI HA OCHOBAHUU 3HAHUH U
OTIBITA, MTOJIYYEHHBIX MTPU U3YYCHUH OUOJIOTUH;

¢dbopmupoBanre y o0ydyaromUXcs YMEHHH HIUTIOCTPUPOBATH 3HAUYEHUE OMOJOTMYECKUX 3HAHHWHA B
MPAKTUYECKON JIEATEIIbHOCTH YEJNOBEKA, pPAa3BUTHH COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHHA |
arpoOMOTEXHOJIOTUI;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH I[IO3HAHUS YEJIOBEKOM JKHMBOM  MPHUPOJBI,
HEOOXOAUMOCTH OEpeXHOr0 OTHOMIICHUS K HEH, COONIOJCHHMS JTUYECKHX HOPM IPH MPOBEACHUHU
OMOJIOTUYECKHUX HCCIICIOBAHUM;

OCO3HAHME IIEHHOCTH OMOJIOTHYECKUX 3HAHUH JJIS1 IOBBIIICHUS YPOBHSI 9KOJOTHYECKOU KYJIBTYPHI,
i GopMHpPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHON KU3HM ISl OLIEHKU MOCIEACTBUHA
CBOEH JIEATEIILHOCTHU 110 OTHOLICHHIO K OKPY)KaIoIIeH cpee, COOCTBEHHOMY 37I0pOBBI0, 0OOCHOBAHUE H
coOmroieHne Mep npodrakTUKU 3a0071€BaHUH.

B cucteme cpennero obiero oopasoBanus «buonorusy, nydaemas Ha 6a30BOM ypOBHE, SIBISETCA
00s13aTeNIbHBIM y4EOHBIM MTPEIMETOM, BXO/SIINUM B COCTAB MpeIMETHOI obnacTu «EcTecTBeHHO-HayYHbIE
MIPEIMETHI».

Jlist m3ydeHus: 6nosiorn Ha 6a30BOM YPOBHE CpPEIHETO 001ero o0pa3oBaHus OTBOAUTCS 68 4acos:

B 10 kmacce — 34 ygaca (1 gac B Hezpeno), B 11 kmacce — 34 yaca (1 yac B Hezento).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bbuosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJOTMM C OOIIECTBEHHBIMU, TEXHUYECKMMH U JIPYTHMHU
€CTECTBEHHBIMHU HayKaMmH, (puiaocodueil, STUKOMN, SCTETUKON U mpaBoM. Poiib 6uosoruu B popMupoBaHuu
COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

Metoapl NO3HAHMSA JKUBOM HpHUpOAbl (HAONIOAEHHME, SKCIEPUMEHT, ONMCAHHE, W3MEpPEHUE,
KJaccuduKalus, MoJIeTUpOBaHHe, CTaTUCTUUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

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

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBD».

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[IpakTuueckas padora Ne 1. «/crnonb3oBaHue pa3TUUYHBIX METOAOB MPU U3YYEHUU OMOIOTUYECKUX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusbie cuctembl (OMocHcTeMbl) Kak MpeaMeT u3ydeHus: Ouonoruu. OTIuYMe >KUBBIX CUCTEM OT
HEOPraHUYeCKOU MPUPOIBI.

CpoiicTBa OmocucTeM M MX pa3HOOOpasWe. YPOBHU OpraHU3alMKd OMOCHCTEM: MOJIEKYJISPHBIH,
KJICTOYHEBIH, TKaHCBBIH, OpraHU3MEHHBIMN, MOMYJISIUUOHHO-BUI0BOM, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBIH.

JdemoncTpanum:

TaOmuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HIY, « Y POBHHM OpraHU3aLUH KUBON PUPOIBI».

Ob6opynoBanue: moaens mosiekynbsl JJTHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJICTKH.

XVMMHYECKUI COCTAB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIeMEHTHI. Bona n
MUHEpAJIbHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepxkanne ocMoTHueckoro d6anaHca.

benku. CocraB u crpoeHne OenKoB. AMHUHOKHUCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMbIE AaMUHOKHMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAs M 4YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE CBOMICTBa OENKOB.
buonoruueckue pyHKInN OEIKOB.

depMeHThI — Orosoruyeckre karaiausaropbl. CTpoeHue pepMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas

CHCL[I/I(I)I/I‘-IHOCTB. KO(l)CpMCHTBI. Buramunsl. Otanuns (I)epMeHTOB OT HCOPIraHUYCCKUX KATaJIU3aTOPOB.



VYrieBobl: MOHOCaXapuabl (TIIFOKO3a, pru003a U Ie30KCUpr003a), qucaxapuibl (caxaposa, JJaKTo3a)
U TIoJIMcaxapu il (Kpaxmall, TIMKOTeH, 11eJuTt0J103a). bruonornyeckue GyHKIMM yTIeBOIOB.

Jlunuapl: TpuraMuepuasl, (ocdomunuasl, crepounsl. I 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonoruueckue ¢yHkiun aunuaoB. CpaBHEHHE YIJIEBOJIOB, OENKOB M JIMIIMJIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxkneunosbie kucnmorel: JHK u PHK. HyxkneoTtuabsl — MOHOMEpPBI HYKIEHMHOBBIX KHCIIOT.
Crpoenne u Gpynkuun JJHK. Crpoenue u pynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

Huronorusa — Hayka o kierke. Kierounas Teopusi — npumep B3auMoOJAEWCTBUS Uael U (aKTOB B
Hay4YHOM ITO3HaHUU. MeTO bl U3yUEHHUSI KIETKU.

Knerka kak memoctHas >xkuBas cucremMa. OOImMe NPHU3HAKM KIETOK: 3aMKHYTas HapyXHas
MemOpana, monekynsl JJHK kak reneTndeckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tunsl  KJIETOK:  JyKapuoTHyeckas U mpokapuotuyeckas.  OcoOEHHOCTH  CTPOCHHUS
npokapuoTuueckoil kinerku. Kierounas crteHka Oaktepuil. CTpoeHHE DSYKaPUOTUYECKOM KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOMN, )KUBOTHOM U TPHOHON KIIETKH.

[loBEepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTE€HKA, TJIUKOKAIMKC, HUX (yHKUIUU.
[TnazmaTuueckast memOpaHa, e€ cBoicTBa U QyHkiuu. Lluronnasma u e€ opranouasl. OgHOMEMOpaHHBIE
opranouabl kietku: OIIC, anmapatr ['oabmku, au3zocombl. [1oiyaBTOHOMHBIE OPraHOW[bBI KIIETKU:
MUTOXOHJIpUH, IIACTUAbL. [IporcxokaeHne MUTOXOHApUNA U miuactua. Buael ninactun. HememOpanHbie
OpraHoufbl KJIETKH: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIM, PECHUYKHU, XIYTUKU. DyHKUIMU
OpraHOMJIOB KJIETKU. BKiItOUeHus.

SAnpo — perynasTopHblii UeHTp KieTku. CTpoeHHe smpa: siepHas 000J04Ka, KapHoIlia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX 3JIEMEHTOB B HEXXMBOW MpHpoJe», «PacnpeneneHue
XUMHUYECKHX JIEMEHTOB B JKHBOU IPUPOJIEN.

Tabmuuel u cxemsl: «Ilepuonnyeckas Tabnuia XMMUYECKHX 3J1€MEHTOB», «CTpOEHUE MOJIEKYJIbI
BO/bI», «buocunres 6enkay, «CtpoeHue Mosekynbl Oenka», «CtpoeHue ¢epmeHTa», «HyknenHoBble
kucinotel. JJTHK», «Ctpoenne monekynsr AT®», «CTpoeHHE SyKapHOTHYECKOW KIETKW», «CTpoeHue
JKUBOTHOM KJIEeTKn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHHe MNPOKAPHUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIETKW», « YTIeBOAb, «JIunuapn.

OG6opyoBaHKe: CBETOBOW MUKPOCKOII, 000pYJOBaHUE [l NIPOBEJCHHUs HAOII0ICHUH, H3MEPEHUIH,

OKCIICPUMCHTOB, MUKpONIpEIapaThl paCTUTCIIbHBIX, )KUBOTHBIX 1 6aKTepI/IaJ'II)HI)IX KJIIETOK.



JlabopaTopHble U NpaKkTH4YecKne padoThbi:

JIaGoparopHnast padota Ne 1. «/3yueHHe KaTaJIUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha MpHuMepe
aMuJIa3bl WIK KaTanas3bl)y.

JlaGopaTopHas pabora Ne 2. «M3ydeHne CTpOCHHS KIETOK PacCTCHUH, )KMBOTHBIX M OAKTEPHH MO
MHUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIpENaparax U UX ONUCAHUEY.

Tema 4. /Ku3HeaeATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM META0OIM3M. ACCUMIIALUS (IUIACTUYECKUH OOMEH) M JTUCCHUMUIISILIUS
(oHepreTHyeckuii 0OOMEH) — JIB€ CTOPOHBI €JUHOrO Iporecca MeTaboau3ma. Posib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Ponbs pepMeHTOB B 0OMEHE BEIECTB U
IIPEBPALLIEHUH SHEPTUU B KIIETKE.

dotocunTte3. CBeroBas u TeMHOBas (pa3bl poTocuHTe3a. Peaknuu doTocunresa. DPPEeKTUBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A JUIs XKU3HU Ha 3emiie. BiusHue ycnoBuil cpeapl Ha GOTOCUHTE3 U
CTIIOCOOBI TIOBBIIEHHSI €T0 MPOIYKTHBHOCTH y KYJIbTYPHBIX PACTEHUA.

XeMocuHTe3. XEeMOCHHTE3NpYIoIue 0aKTepui. 3HaYeHHE XEMOCHHTE3a [T KU3HU Ha 3eMIe.

OHeprerudyeckuii oOMeH B KieTke. PaciierieHne BelecTB, BbIIEIEHHE M AKKyMYJIUpPOBaHHE
SHEpPIruu B KIIeTKe. DTarbl sHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucinopognoe
OKHCIICHHe, WM KJeTouHoe apixaHue. OxucnutensHoe QocdopmmmpoBanue. IPPEKTUBHOCTD
SHEPreTUYecKOro oOMeHa.

Peaknum matpuynoro cunresa. I'enmermueckas mapopmanus u JJHK. Peanmnsanus renermueckoit
uHpopMmanuu B KieTke. 'eHeTnueckuit koa u ero coiicra. Tpanckpunuus — MaTpuusbiil cunre3 PHK.
Tpancnsanus — 6uocuHTe3 Oenka. Oranbl TpaHcusauuu. Kogupoanue amuHokucior. Pons pubocoMm B
OuocuHTe3e OenKa.

Heknerounsle ¢opmbl xku3Hu — BUpychl. Mcropus otkpeitus BupycoB (/. WM. MBanoBckuit).
OcoOEeHHOCTH CTPOEHUS M KU3HEHHOTO 1MKJIa BUpYcoB. baktepnodaru. bone3nu pacteHuit, 5)kUBOTHBIX U
4eJI0BEKa, BhI3bIBaeMble BHUpycaMu. Bupyc ummyHoneduuura yenoseka (BUY) — Bo36yaurens CIIN/a.
OOpaTHast TpaHCKpUIILMS, peBepraza M HuHTerpasza. [IpodunakThka pacnpocTpaHEeHUS BUPYCHBIX
3a00JI€BaHUH.

JdemoncTpanum:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxembl: «Tunel nutanus», «Meradbonuszm», «MUTOXOHIPUSY, «IHEPreTUUECKHUM
obmeny, «Xmopormacty, «Dorocuntes», «Ctpoenne JTHK», «Ctpoenne u QpyHKIIMOHMpOBAHUE TEHAY,
«Cunre3 Oenkay», «['enernueckuii ko, «Bupyce», «bakrepuodarm», «CTpoeHue M >KU3HEHHBIA UK

Bupyca CIIN/1a, 6aktepuodaray, «Pemmukarus JJHK».



Ob6opynoBanue: moaenu-anmnkamun «Yasoenue JIHK u tpanckpumnmums», «buocunTtes Oemkay,
«CTpoeHue KIeTkn», Mmozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTounslii 1TUKII, WK J)KM3HEHHBIN UK KieTku. MHTepdasza u muto3. [Iporeccel, mpoTekaromniue
B uHTepdaze. Perukamnus — peakuust marpuunoro cuate3a JJHK. Ctpoenne xpomMocom. XpoOMOCOMHBIN
Habop — KapHOTHIL. [IUIIONIHBIN U TaIUIOMIHBIA XPOMOCOMHBIE HAObopbl. XpoMaTtuabl. Llurtomornueckue
OCHOBBI Pa3MHO>KE€HUS U UHAUBUIyaJIbHOTO PAa3BUTHUSI OPraHU3MOB.

Henenne knerkn — muro3. Cragum mutosza. lIpouecchl, mpoucxonsuue Ha pasHbIX CTAAUAX
MHUTO3a. brosornueckuii cMbICI MUTO3A.

[Tporpammupyemasi rudeib KJIETKU — aloITO3.

@opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecnojoe W IMoJioBoe. Buabl 06ecrojioro pa3MHOXKECHHS:
JIeiecHUe HaJBO€, TIOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE IS CEIEKIINH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Metios. Cranuu meito3a. [Iporeccel, mpoucxoasiue Ha cTaausx meros3a. [lopegenne xpoMocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMbIca M 3HaU€HUE MEH03a.

'amerorenes — mporecc 0oOpa3oBaHMsI TOJOBBIX KIETOK Yy JKMBOTHBIX. [loNOBBIE >Kee3bl:
CEMEHHMKH U sIMYHUKU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — FaMeT (CIepMaTo30U/l, SIMIIEKIIETKA)
— cmepmaroreHe3 ©  oBoreHe3. (OCOOEHHOCTH CTPOSHHs SIMIEKIETOK M  CIIEPMAaTO30UIOB.
OnnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3Butue (OHTOreHe3). DMOpHOHaIbHOE pa3BUTHE (dMOpHOreHe3). ITarbl
SMOPHOHAIIBHOTO Pa3BUTUSl Yy IIO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJsAlus, OpPraHOTeHes3.
[ToctamMOpuoHanbHOe  pa3BuTHE. TUNBl  MOCTIMOPHMOHAIBHOTO  Pa3BUTHS:  MpPsIMOE,  HENpsIMOe
(munHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHbBIE
YPOJACTBa.

Poct u pasBurue pacreHuil. OHTOreHe3 IIBETKOBOTO pPACTEHHs: CTPOECHUE CEMEHM, CTaaHuH
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «PoOpMBI pa3MHOXKEHHUS OpraHU3MOB», «/IBOWHOE OIIOAOTBOPEHHE Y
LIBETKOBBIX pacTeHuil», «BererarnBHOe pa3MHOXEHHME pacTeHUil», «JleneHne KIeTKH OakTepuii»,
«CtpoeHne MOJIOBBIX KIETOK», «CTtpoeHne Xpomocombly, «Kierounbii nukmy, «Permkamus JTHK»,
«Mwuto3», «Meiosy, «lIpsmoe n Henpsimoe pazBuTHE», «l'aMeToreHe3 y MIECKOMUTAOIIMX U YEJIOBEKay,

«OcHOBHBIC CTaarn OHTOI'CHE3a».



O6opynoBaHue:  MHKPOCKON,  MHKporpernapaTbl  «CrepMaTto3ouabl  MIJIEKOMHUTAIOIIErO»,
«Siueknerka mekonuTaroniero», «KapuokuHes B KieTKax KOpelIKa JyKa», MarHUTHash MOJIEJb-
anmuukanus «Jlenenue kietkm», moaens JJHK, monens MeradasHoit XpOMOCOMBEL.

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHas pabota Ne 3. «HaOnroneHre MuUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax».

Jlaboparopnass pabora Ne 4. «M3ydeHne CTpOCHHSI TIOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpernapaTax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTukH. Mcropust pa3BUTHA reHETUKH. Poib mUTONOTHH M AMOPHOJIOTHU B
CTAaHOBJICHUM TI'€HETUKH. BKilaj pocCHHCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE I'€HETUKH. Metozbl
FeHETUKH  (TUOPUIONIOTUYECKUM, IUTONCHETUYECKUH, MOJIEKYJIsIpHO-TeHeTudYeckuii). OCHOBHBIE
TreHEeTUYEeCKUE MOHATUS. | 'eHeThuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellluBaHUM.

3aKOHOMEPHOCTH HAcCIEAOBAaHUS MPHU3HAKOB, ycTaHoBIIeHHbIe [. Mennenem. MoHOTHOpHIHOE
CKpeuIrBaHue. 3aKOH €JMHO00pa3us THOPUAOB MEPBOTO MokojeHus. [IpaBuio nOMHHHPOBaHUS. 3aKOH
pacuieruienus npu3HakoB. ['unoresa unctorsl ramer. [loHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpenMBanrie. 3aKOH HE3aBUCHMOTO HACJIeI0OBaHUs MPpU3HaKoB. L{uTorenernueckue
OCHOBbl ~ JWUTMOpUAHOIO  CKpelMBaHWs.  AHanusupymooliee — ckpemuBaHue.  Vcmosb3oBaHue
AHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONPEIeNICHHs TeHOTHITa 0COOH.

CuemienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuerieHHOMY HaclieIOBaHUIO
reHoB. Hapymienue crenienus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOPHs HACIEACTBEHHOCTH. [ eHETHYECKHE KapThI.

I'enernka mnona. XpoMOCOMHOE OmNpeleneHue Mmoja. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHsele U rereporaMeTHble Opraau3Mel. HacienoBanue nNpu3HaKkoB, CIEIUIEHHBIX C MOJIOM.

N3menunBoCcTh. BuIbI M3MEHUMBOCTH: HEHACIIEJCTBEHHAs M HacielICTBeHHas. Poib cpenasl B
HEHACJIEICTBEHHOU M3MEHYHUBOCTH. XapakTepucTuka MOIU(DUKAITMOHHOM U3MEHYHMBOCTH.
Bapunanvonnslii psnx w BapuanuoHHas KpuBasd. Hopma peakuum npusHaka. KonudecTBeHHBlE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakunu. CBoicTBAa MOAN(PUKALMOHHON U3MEHYUBOCTH.

HacnencrBennasi, win reHOTUIHYECKast, U3MEHYUBOCTh. KoMOMHAaTHBHASI N3MEHYHBOCTh. Melo3 u
MOJIOBOM  MpoIlecC — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTallMOHHas HW3MEHYUBOCTb.
Knaccudukammss myTaruii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa W TPUYMHBI MYyTallUM.
MyrtarenHsle (akTopbl. 3aKOH TOMOJOTHYECKHX ps/IOB B HacleJACTBEHHOW u3MeHuuBoctu H. U.
Basuiiosa.

BHCHI{CpHaﬂ HaCJICACTBCHHOCTb U UIBMCHYHNBOCTD.



I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHMKH  YEJIOBEKa:
TCHEAIOTUYECKUN, ONM3HELOBBIH, HMUTOICHETHUECKUH, OMOXMMHUYECKUH, MOJIEKYJISPHO-TCHETUYECKUM.
CoBpeMEHHOE ONpPEJEIEHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHMPOBAaHHE, I'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ nomonibto [1[P-ananuza. HacnencrBennsle 3a00aeBaHus YeI0BeKa: FeHHbIE 00JIe3HHU, O0IE3HH C
HACJIEICTBEHHONW MPeApacioioKeHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComaThyecKkue W TeHepaTHUBHBIC
myTtaruu. CTBOJIOBBIE KJIETKU. [IpUHIMIBI 310poBOro 0o0pa3a XKH3HH, JUATHOCTHKH, MPO(UIAKTUKA U
JIeUeHHs] TeHeTUYEeCKHX Oose3Hel. Menuko-reHeTH4eckoe KOHCYJIbTUPOBaHWE. 3HAYeHUE MEIUITTHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN FeHEeTUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemoHcTpaumnu:

[Moptpersr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepuko, H. B. Tumodeer-PecoBckuid,
H. U. BaBuiios.

Tabmuipl 1 cxembl: « MOHOrHMOpHIHOE CKpEIIMBAHUE M €r0 IIUTOreHEeTHYecKas: OCHOBa», «3aKOH
paciieryieHusi M ero IUTOTeHETUYEeCKass OCHOBa», «3aKOH YHUCTOTHI Tramer», «Jlurubpumnoe
CKpelrBaHue», « L{luromornyeckue 0CHOBbI IUTHOPUIHOIO CKpeLIMBaHUs», «Meio3», «B3zaumonelictBue
QJJICNIbHBIX TE€HOBY», «l eHeTHYecKue KapThl pacTEHUIl, *UBOTHBIX M 4YellOBeKa», «l'eHeTHkKa mojay,
«3aKOHOMEPHOCTH HAacCJIeI0BaHUs, CLEIUIEHHOIO € MoJoM», «KapuoTumbl 4enoBeKa W KUBOTHBIXY,
«Buapl u3MeHuMBOCTHY», «MoauduKalMoHHAas HW3MEHYUBOCTHY, «HacnemoBanme pesyc-dakropay,
«"eneruka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBanue:  Mojenu-anuiMkanuu  «MoHorubpuaHoe — ckpeuuBanue»,  «Henomnoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemmBaHue», «llepekpéct xpomocom», MHKpPOCKON U
MuKpomnpenapar «Jpo3zoduia» (Hopma, MyTani GOpMbI KPbUIBEB U OKpPAacKu Tena), repbapuit «l opox
IIOCEBHOM.

JlaGopaTopHble U pPaKkTHYeCKHE PadoThI:

JlabopatopHas pabotra Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPHIHOTO W JTUTHOPUIHOTO
CKpEIIMBaHUA y IP030(UIIbI HA TOTOBBIX MUKpOMpEnaparax».

JlaGopatopHass pabGota Ne 6. «M3yyeHne MOAM(DUKALUOHHOW H3MEHUYMBOCTH, IOCTPOEHHE
BAPUALIMOHHOTO PsiZia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas pabota Ne 7. « AHanu3 myTaruii y 1po30Quibl Ha TOTOBBIX MUKpOIIpenapaTax.

[Tpaktuueckas pabota Ne 2. «CocTaBieHue 1 aHaIu3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesnexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M TIPOIIECC. 3apOoXkKIECHUE CeIEKINH U JoMecTukanud. Yuenne H. 1. BaBunosa
O ILEHTpax TMPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTypHbIX pacTeHuil. LleHTpbl mpoucxoxaeHus
JIOMAIIHUX KUBOTHBIX. COPT, MOpo/ia, ITaMM.

CoBpeMeHHbIE METOIbI CEIeKIIMU. MacCOBBI U UHAUBUIYaIbHBIA OTOOPHI B CENEKIIMHA PACTCHHA U

KHUBOTHBIX. OneHKa 3KcTepbepa. bin3koposcTBeHHOE CcKpelnuBaHue — WHOpUAMHT. Yucras JTuHUS.
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CkpemmBaHue 4YHUCTBHIX JUHUHA. ['eteposuc, mam rubpuaHas cwia. HepoIcTBeHHOE CKpeIMBaHHE —
ayropuaunr. OtmanéHHas ruOpuam3anmus M e€ ycrmexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4eHHe
MOJIMIIIIONO0B. JIOCTHKEHUSI CEIEKIIUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonoruss Kkak OTpaciab OpoU3BOACTBA. ['€HHas WHXKeHepus. OTamnbl  CO3JaHUs
pekomOuHanTtHoi JIHK u Tpancrennsix opranmsmoB. Kierounas umkeHnepus. KieTouHbie KynbTYpHI.
MUKpPOKIIOHAIBHOE pa3MHOXKEHUE pacTeHui. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEeNTbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHE M 3THYeckue mnpodineMbl. MO — reHeTHuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

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

Tabmuuer u cxembl: kapTa «LleHTpbI MPOMCXOXKACHUS U MHOT000pa3usi KyJbTypHBIX PACTCHHII»,
«Ilopoapl pOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OtnanéHHas ruOpuaAH3aIus,
«Pabotsl akagemuka M. ®@. MBanoBa», «llomumnoumus», «O0bekThl OMOTexXHONOTUNY, «KieTouHble
KYJbTYpPBI U KJIOHUPOBaHUEY, « KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

ObopynoBanue: MyJISDKH TUIOJIOB M KOPHEIIOJNOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB pacTEHUH,
rep6apuii «CesbCKOX03HCTBEHHbIE PACTCHUSD.

JlabopaTopHble U NpaKTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJbl W JOCTH)KEHMSI CENEKUUM pacTeHMM U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIMUIO, IIEMEHHYIO (DepMy, COPTOUCIIBITATEBHBIA YYacTOK, B TEITMYHOE XO3SHCTBO,

1a00paTOPHIO arpOYHUBEPCUTETA MIIK HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoJIroUMOHHAsA OUOJIOTHS.

[Ipeanochiku BO3HUKHOBEHHUSI SBOJIOIMOHHON TEOPHUHU. DBOJIOIMOHHAS TEOpHs M €€ MeCTO B
O6uosioruu. BrnusHe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenscrtBa »BosonMu. llaneoHTONOrMYEcKHe: MOCIEAOBATENBHOCTD IOSBICHUS BHUIOB B
MaJIEOHTOJIOTUYECKON JIETONMCH, NepexoaHble (hopMbl. buoreorpaduyeckue: cXoACTBO U pazinyue GpayH
1 (GJI0p MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTMUECKHE: CXOACTBA M Pa3luuusg SMOPHUOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHHM3MOB  HACIHEACTBEHHOCTM W OCHOBHBIX

MeTaboIMUeCcKUX MyTel Y BCeX OpraHu3MOB.
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OpomonnonHass teopus Y. JlapunHa. Ilpenamnochliku BO3HUKHOBEHMS JapBHHU3MA. [[BroKyiine
CHJIBI 3BOJIOIMHM BUAOB 1O JlapBuHY (M30BITOYHOE DPAa3MHOXKEHHE IpPH OTPAHUYEHHOCTH PECYpPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTO) u e€ 0OCHOBHBIE TOJIOKECHHUS.

MukposBontonus. [lonynanms Kkak eIMHALIA BUJIA U SBOJIFOLUU.

JBwxkyme cuiabl  (QakTophl) JBOJMIONUKA BUAOB B TpHpoae. MyTaIlMOHHBIM Mpolecc W
KOMOWHATHBHAS U3MEHUYMBOCTh. [10NMy IsIIIMOHHbBIE BOJIHBI U ipeiid reHoB. M301smms U MUrparsi.

EctectBenHnblit 0TOOp — HanpaBisomuil pakTop 3Boonnnd. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB KaK pe3yJbTaT 3BodonuH. [Ipumepsl mnpucrnocoOieHui y
Opranu3MoB. ApoMop(O3bl U UAHO0ATANITAIUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BU000pa3oBaHus: reorpaduieckoe,
3KOJIOTUYECKOE.

MaxkposBomtorusi.  DopMbl  SBONMIOIMM:  QuiIeTHYecKas, JUBEpPreHTHas, KOHBEPIreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOTIOIHN.

[IpoucxoxaeHue OT HecHeUUAIU3UPOBAaHHBIX MpeakoB. IIporpeccupyromas crenuanus3amms.
AJlanTuBHAs paguanus.

JdeMmoHcTpanum:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, O.
Mironnep, A. H. CeBepuios.

Tabmuipl 1 cxembl: «Pa3BuTHe OpraHMyYecKoro Mupa Ha 3emie», «3apoJblliid [MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl O0opbObI 3a cyliecTBoBaHHE», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpa3ue copToB  pacTeHHi», «MHorooOpasue MOpOJ  KUBOTHBIX»,  «llomymsumy,
«MyTanMoHHass HM3MEHYUBOCTH», «ApoMopdo3bl», «Umunoamanramum», «OOmas aereHepanus,
«JIBmwxkymme cunbl sBomonun», «Kapra-cxema mapmpyra myrtemectBust Y. Jlapsuna», «boppba 3a
cyuiectBoBanue», «lIlpucnocobGneHHocTs  opraHu3moBy», «l'eorpaduyeckoe  BuA00Opa3OBaHUEY,
«DKOJIOTHUECKOE BUA000Pa30BaHHEY.

O6opynoBaHMe: KOJJIEKINS HACEKOMBIX C Pa3IMYHbIMU THIIAMU OKPACKH, HAOOp IJIOJOB U CEMSH,
kosutekuust «lIpumMepsl 3alUTHBIX MPUCIOCOOIEHUHN y JKUBOTHBIX», MoJeib «OCHOBHbIE HaIlpaBJICHUS
IBOJIIOLIUI», 00bEMHAsE MOJ1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduyeckas kapta mMupa, Koyekius «DopMbl COXpaHHOCTH HCKOIMAEMbBIX JKUBOTHBIX U
pacteHmit», ™ozenp anmumkanus «llepekpéct xpomocom», BlaxHble mnpenapatbl «Pa3Butne
HacekoMmoroy, «Pa3zButue asarymku», Mukpornpenapat «po3zodpuna» (HopMma, MyTauu GopMbl KpbLUIHEB
U OKpacKH Tena).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
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JlabopaTopHas pabora Ne 2. «OmnucaHue NMPUCIOCOOTICHHOCTH OpPTaHW3Ma M €€ OTHOCHUTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble IpEICTaBICHHS O 3apOKICHUH kKM3HU. HayuHble runore3sl BOSHUKHOBEHMS KU3HU Ha
3emiie: abMoreHe3 U MnaHcnepMus. XUMUYECKasi SBONIONMS. AOHOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB
Y3 HEOPTaHWYECKUX. DKCIEPUMEHTAIBHOE MOJTBEPKACHIUE XUMUUYECKOM »BoMonMy. HavanbHbie 3Tanbl
Oouonornyeckoii sBomouuu. Iunoreza PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTIPYKTYp |
BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble kieTkn M ux 3Boirouus. PopMHpOBaHHE OCHOBHBIX TIpYyII
YKUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxei. Apxeiickas U nMpoTepo30McKas dpbl.
[Taneosolickass 3pa u e€ TmepHOIbl: KEMOPHICKUH, OPIOBUKCKHA, CHIYPUUCKHHA, JICBOHCKHA,
KaMEHHOYTOJIbHBIHN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiauMara M TeO0JOrM4ecKHX mporeccoB. (OCHOBHBIE 3Talbl  ABOJIIOLMU
PacCTUTENBHOTO M KMBOTHOTO MUpPa. ApoMopdo3bl y pacTeHHUil U KUBOTHBIX. llosiBIeHue, pacuBer u
BbIMUpaAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOTO MHpa Kak OTpaxkeHue 3BONIONUUA. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIIBI
OpraHU3MOB.

DBOJIIONMS YeJIOBeKa. AHTPOIOJIOTUSI KaK Hayka. Pa3BuUTHE MpPECTaBICHUNM O MPOUCXOXKICHUHU
yenoBeka. Meroabl HM3ydeHHMs aHTpomnoreHe3a. C(CxoacTBa W pa3iiuuusl YEJIOBEKA U KUBOTHBIX.
CucremMaT4ecKoe MOJ0KEHHUE YEITOBEKa.

JBrxymue cuibl (dakTopsl) aHTpororene3a. HacnmencTBeHHass U3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTpajonuTeku, YUenoBek ymenbid, YemoBek
NpAMOXOIAIMM, YeloBeKk HeaHaepTalbCKkui, YenoBek pa3yMHblii. Haxoaku HCKOMaembIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHsL.

UYenoseueckne pacbl. OcCHOBHbIE OOJBIIME pachl: €BpomNeouaHas (eBpa3uiickas), HErpo-
aBCTpaJOuIHas (7xBaTOpHANIbHASA), MOHTOJION/THAS (a3maTcko-aMepHKaHCKas). UYepthl
MPUCTIOCOOJICHHOCTH TIPEACTaBUTENECH YEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHHSA. ETUHCTBO
yenoBeveckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. {apBus.

Tabmuier u cxembl: «Bo3nukHoBeHue COTHEUHON CHUCTEMbI», «Pa3BUTHE OpraHMYECKOTO MHUPay,

«PacturenpHas KJICTKa», «KuBoTHas KJICTKa», «HpOKapI/IOTI/I‘IeCKaﬂ KJICTKa», ((COBpeMeHHaSI CHCTEMA
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OpraHu4YecKoro mMupa», «CpaBHEHHE aHATOMHYECKHMX UYEpPT CTPOEHHUS YEJIOBEKa U YeI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHUECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YeIOBEKay,
«/lpeBHelmue moau», «peBHue moan», «llepBeie coBpeMeHHBbIE JII0AW», «HenoBeuecKue pach.

Ob6opynoBanue: Myispku «IIpoucxoxaenue dyenoBeka» (OIOCTBI aBCTPaJONUTEKa, MUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHbOHIIA), CJIETIKH UM U300pa’KeHUs] KaMEHHBIX OpYJIUi MEepBOOBITHOTO YEJIOBEKA
(xamMHH-YOTIIIEpHI, pyOmIIa, ckpebiia), TeOXpOHOJIOTHYECKas: Tabnua, KouieKuus «PopMbl COXpPaHHOCTH
HCKOIIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Ipaktrueckas padora Ne 1. «M3yueHuWe HCKOIAeMBIX OCTATKOB PACTEHWM W YKUBOTHBIX B
KOJUIEKLIMSIX.

DKCKypcusi «DBOJIIOIUSL OPraHUYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIH WIIK
KpaeBeIueCcKuil My3ei).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.

DKoJorus Kak Hayka. 3aJauyd W pas3fesibl 3KOJOoTruu. MeToapl 3KOJIOTMYECKUX HCCIIEIOBaHUM.
DKOJOTM4ECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorudeckue  ¢akropel. Kiaccupukanuss skomormdeckux — (GaxTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[eCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGunornyeckue (HakTOphl: CBET, TeMIleparypa, BIakXHOCTb. dotomepuwomusMm. [IpucmocobneHwus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKHX (paKTOPOB. BHOJIOTrHUECKHE PUTMBI.

buotnueckue ¢akrtopsl. Bumsl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIHMS, XWIIHUYECTBO,
cumbuo3 u ero ¢Gopwmel. IlapasuTusm, Koomepanusi, MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaxJIeCOHMYeCTBO). AMEHCAIU3M, HEUTpanu3M. 3HAUYeHHE OMOTHYECKHX B3aUMOJCUCTBUN IS
CYILIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKHU Monyssauud. OCHOBHBIE MMOKA3aTENN MOMYJISIIUU: YACIEHHOCTS,
MJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJMHaAMHKA YUCIEHHOCTH MOIYJISIUU U €€
perysiuus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonbar, K. ®@. Pynwe, 3. ['ekkens.

Tabmumer u cxemsl: kapta «llpuponmubie 30HBl 3emnn», «Cpeapl OOWTaHHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynauun», «3aKOHOMEPHOCTU POCTAa YUCICHHOCTH MONYJSAUUU HHDYy30pHUH-
Tydenbkuy, «Ilumessie nemm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «Mopdosoruueckue 0coOEHHOCTH pPAaCTEeHMH M3 Pa3HbIX MeECT

oOUTaAHUAY.
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JlabopaTtopHas padota Ne 4. «BnusiHEE cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCa.

[Tpaktruyeckas padora Ne 2. «[loacu€r MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U IKOJOTHYECKHE CHCTEMBbI.

CooOmiecTBo opranu3smMoB — OuoreHo3. CTpyKTypbl OMOIEHO3a: BHOBasi, NMPOCTPAHCTBEHHAs,
Tpoduyeckas (ruiieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckre cucteMbl  (3kocucrembl). Ilomstne 00 odKocucteMe U OHOTEOICHO3E.
OYHKIMOHATBHBIE KOMIOHEHTBI 3KOCHCTEMbI: MPOIYLEHTBl, KOHCYMEHTBI, peayleHThl. Kpyroropor
BELIECTB M IOTOK SHEPruu B 3Kocucteme. Tpoduueckue (muiieBble) YPOBHH 3KocucTeMbl. [lumieBsie
uenu u cetd. OCHOBHBIE MOKAa3aTeIM 3KOCHUCTEMBI: Onomacca, MpoIyKIus. DKOJOTUYECKHE THUPAMUIbL:
MPOAYKLUH, YUCICHHOCTH, OMoMacchl. CBOMCTBA AKOCUCTEM: YCTOMUUBOCTh, CAMOPETYJISINS, Pa3BUTHE.
Cykieccust.

[Ipupoanbie  3KOoCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOMHOIO  WJIH
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  SKOCHCTEMBI.  ATPOIKOCHCTEMBL.  YpOO3KOcHUCTeMBl.  buonormueckoe
XO3SCTBEHHOE 3HAUYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (aktop ycToiumBOoCcTH dkocucTteM. CoxpaHeHHEe OHOJIIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panumbl, coctaB u crpykrypa Omochepst. Kuoe
BemiectBO u ero ¢yHkiuu. OcobeHHOCTH OMochepsl Kak TI00AIBHON IKOCHCTEMEI. J{MHaMU4eckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMHUYECKHE LUKIIBI 3JIEMEHTOB (yriepojia, a30Ta). 30HAIbHOCTb
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHbIE H3MeHeHUs B Ouochepe. [mobdanbHbIe
9KOJIOTMUYECKHE TTPOOIIEMBI.

CocymecTBoBaHue MNpUpoabl W denoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBa
ycroiunBocTH Ouochepsl. OCHOBa pallMOHAIBLHOTO YIPABJICHUS MPHUPOJHBIMH pECypcaMH M UX
UCIO0JIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumer u cxembl: «llumessie nenu», «buOIEHO3: cocTaB M CTPYyKTypa», «lIpuponHsie
coobmiecTBay, «llenu nmutanusy, «IKomorndyeckas nupamuaa», «buocdepa u uvenosek», «Ixocucrema
IIUPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOTrO Jiecay, «bHOIEHO3 BOJOEMa», «ATpPOLEHO3Y,
«IIpumepHbIe aHTPOIOTEHHBbIE BO3JECUCTBUS Ha NPUPOAY», «BakHeillne HMCTOYHUKU 3arps3HEHUs
BO3/lyXa M TPYHTOBBIX BOM», «[louBa — BakHelIas coctaBistomas ouochepsn, «DakTophl Jerpaganuu

nouB», «llapHukoBbiii 3pdexT», «DPakTOpbl paTUOAKTUBHOIO 3arpsi3HeHUs Ouocdepwr», «OOmas
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cTpykTypa Ouocdepn», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«Kpyrosopot yriepona B 6uochepe», «kKpyroBopot azora B mpupoze».

ObopynoBanue: Mojenb-anuinkanus «Tunuunele OHOLEHO3B», Tepbapuii  «PacTurenbHble
coobmecTBay, Koulekiuu «buorneHos», «BpenuTenu BaXKHEHIINX CENbCKOXO3SIMICTBEHHBIX KYJIBTYPY,
repbapuu M KOJUIEKIIMM PACTEHUN M KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM SKOJIOTHYECKUM TpymriaM
onHoro Buaa, Kpacuas xuura Poccuiickoit deneparuu, n300paxxeHus: OXpaHsIeMbIX BUIOB PAacTEHUN U

KHUBOTHBIX.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMEBI 110 BUOJIOI'MW HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUMA

Cormmacao ®I'OC COO, ycTaHaBIMBalOTCS TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHS O00YyUYarOIIUMHUCS

MPOrpaMM CPETHETO OOIIETO 00pa30BaHUs: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS MpeaMeTa «bHonorusp BBIAEICHBI CIEIYIOLINE
COCTABJIAIOLIME: OCO3HAHUE OO0YYarOIMMUCS POCCUHCKON Ipa)K1aHCKOM MJEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOATEIBHOCTA U CAaMOONPEICTICHUIO, HATMYUE MOTUBAIMH K 00y4eHHI0 OMOJIOTHH,
I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPaJULMHi pa3BUTUS OMOJIOIMYECKOIO 3HAHUS, FTOTOBHOCTh M CLIOCOOHOCTh OOYYaIOIIHUXCS
PYKOBOJCTBOBAaTbCSI B CBOECH JACATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMM, INPUCYIIUMHU
cucreMe OHMOJOrMYecCKOro OOpa3oBaHMs, HAJIMYME HSKOJOTMYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HECHHBIC IIJIaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHMs mpeamMeTa «buosorusy nocturarorcs B €JUHCTBE yU4eOHOH U
BOCIIUTATEJIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH,
HUCTOPUYECKIMH M JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, HPUHATHIMH B OOIIECTBE NpaBUIAMHU U
HOpPMaMU MOBEAECHUS U CIOCOOCTBYIOT IMpOILIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHUS,
pa3BUTHsA BHYTPEHHEH IIO3MLUU JINYHOCTH, INAaTPUOTU3MA, YBAKEHUS K 3aKOHY U IIPaBONOPAIKY,
YeJIOBEKY TpyJla U CTapIIeMy ITOKOJECHHIO, B3aUMHOI'0 YBaXKEHHS, OEPEKHOTO OTHOILEHHS K KYJIbTYPHOMY
HacjleAW M TPAaJWLHUsAM MHOTOHAallMOHAIbHOrO Hapona Poccuiickonn ®enepauuu, nDpupoae U
OKpY>Karolleu cpere.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHHs Yy4eOHoro mnpenmera «buonmorus» IOKHBI OTpa)kaTb
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIMXCsl PyKOBOACTBOBAaThCs C(HOPMUPOBAHHOM BHYTpEHHEH Mo3HULIUEi
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHEHTAllMi, TO3UTHUBHBIX  BHYTPEHHUX  YyOexXIeHuw,
COOTBETCTBYIOIIMX TPAAMIIMOHHBIM LEHHOCTSM pPOCCHICKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOI'O
ONbITA M OINbITA JAEATEIBHOCTH B IPOLECCE PEANN3ALMM OCHOBHBIX HAIPABIECHUN BOCIHUTATEIBHON
JESATENIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIMH OOYyYarollerocss Kak aKTMBHOITO U OTBETCTBEHHOIO

YJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HAHUC CBOUX KOHCTUTYIITMOHHBIX MTPaB U O6ﬂ3aHHOCTCﬁ, YBAXXCHUC 3daKOHA U IIPABOIIOPAAKA,
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOMN JEATEIHLHOCTH MPH CO3IaHUH YUEOHBIX TPOCKTOB, PEIICHUHN
y4eOHBIX ¥ MO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OUOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OTPEENATh COOCTBEHHYIO IO3WIIMIO TIO0 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOM
KU3HH B OOBSICHATD €&;

YMEHHUE YUYUTHIBaTh B CBOMX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOT'O B3aUMOJCHCTBUS
TOJIEH ¢ pa3HbIMH YOSKICHHUSIMHE, KYJIbTYPHBIMU IICHHOCTSIMHU M COITUATBHBIM MTOJ0XKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJIIHEHUSI YICOHBIX, I03HABATEIHHBIX
W UCCIIENOBATEIbCKUX 3a/1a4, YBOKHUTEIbHOTO OTHOIICHHWS K MHEHHIO OIIMOHEHTOB IPH OOCYXIECHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTb POCCUHUCKON TPaKJAaHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU niepes PoauHON, ropaocTH 3a CBOU Kpau, CBOXO PoauHy, CBOU SA3BIK U
KYJIbTYPY, IPOILJIOE U HACTOSAIIEE MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIECIUI0 W TMAMSATHUKAM MPHUPOABI, TOCTHKCHHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHMCKHX YUY€HBIX B CTAHOBIEHHE WM pa3BUTHE OHOJIOTHH,
MMOHMMAHHS 3HAYCHUS OMOJIOTMH B IMO3HAHWUM 3aKOHOB IMPHPOJBI, B KU3HU YEIIOBEKA M COBPEMCHHOIO
o011ecTBa;

ujenHas yoexx1I€HHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 34 €0
cyas0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEIIEeHHUs, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POIUTEISIM, CO3JAHHUI0 CEMbUM HA OCHOBE OCO3HAHHOTO
MIPUHATUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapoa0oB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas JCTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHMMaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP2KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHUE MPOSBISTH KauecTBa

TBOPUYECKOMN JTUYHOCTH;
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5) ¢usuuyeckoro BocnuTaAHUA, (GOPMUPOBAHMS KYJbTYPbI 310POBbS M 3MOLMOHAJIBHOIO
Oslaromosty4us:

MOHMMaHWE W peajHu3alus 3J0pOBOro M Oe30macHoro obpasza XKHU3HH (310pOBOE NHTaHUE,
COONIOICHHE TUTMEHUYECKHX INPaBUJI M HOPM, COaJaHCHUPOBAHHBIM pPEXKUM 3aHATUH M OTAbIXA,
perymsipHasi ¢uznyecKass aKTUBHOCTH), OEpPEeKHOTO0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLICHMS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHUE IIEHHOCTH IMPAaBUJ WHAMBUIYAIBHOTO M KOJUJICKTHBHOTO O€3011aCHOTO IOBEIEHUS B
CUTYaILUAX, YTPOXKAOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEIHbIX MPUBBIYEK (YIIOTPEOJICHUS aIKOT0JIs, HAPKOTUKOB,
KypeHUs1);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10J100ue;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKOW W COLMAJIBHOM HalpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH, INITAHUPOBATH M CAMOCTOSATEIBHO BBITIOIHSTH TAKYIO JESITEIHHOCTD;

MHTEpEC K PAa3IUYHBIM cdepaM Mpo(hecCHOHAIBHOW JAEATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP OyayIiei mpodeccuu u peann3oBbIBaTH COOCTBEHHBIE KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO Ha MIPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKHU 11€JIeCO00pa3HOE OTHOILIEHUE K MPUPOJAE KaK MCTOUYHUKY KM3HU Ha 3€MJI€, OCHOBE
€€ CyIlIeCTBOBAaHMS,

MOBBILIEHUE YPOBHS SKOJOTHYECKON KyJIbTYpbl: IPUOOPETEHUE OMBITA IIJIAHUPOBAHUS MOCTYIKOB U
OLIEHKHM MX BO3MOJKHBIX IIOCJIEACTBUN Ul OKPYIKaIOLIEW Cpenbl;

OCO3HaHUeE T100aTbHOI0 XapaKkTepa dKOJIOTMUYECKUX IPpo0OieM U MyTel UX pPeleHUs;

CIIOCOOHOCTh MCHOJb30BaTh MPUOOpPETaeMble NMPU W3YYEHUHM OMOJIOTMM 3HAHUS U YMEHHUS IpU
pelieHnH MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM MPUPOAONOIb30BAHUEM (COONIO/IEHHE IPaBHII
MIOBEICHNS B TIPUPOJE, HAIPABICHHBIX HA COXPAHEHHUE DPABHOBECHS B JKOCUCTEMAX, OXPAaHy BHUJIOB,
IKOCUCTEM, OMoCheEphl);

AKTHUBHOE HENPUATHE ACHUCTBUN, NMPUHOCALIUX BPEN OKPYXKAIOLIEH NPUPOIHOM Cpele, YMEHHUE
IIPOrHO3UPOBATh HEOJIArONpPUSATHBIE HKOJOTMUYECKHE TIOCNIEACTBUS MpeIlpUHUMAeMbIX JeHCTBUH U
IIPEIOTBPALLATH UX;

HaJIMYue Pa3BUTOTO HKOJIOTUYECKOTO MBILIUICHHUS, SKOJIOTHUYECKON KYJIbTYPBI, OMbITA JAESTEIbHOCTH
HKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHUSI  PYKOBOJCTBOBATbCA MMM B  IIO3HABaTEJbHOM,
KOMMYHHMKAaTUBHOM M COLIMAJIbHOW IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHUYECKON NESATEIBHOCTH
9KOJIOTMUYECKOH HANpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:
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c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOI MPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOTe KYJBTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOW KYJIBTYpbI KaK CPEACTBA B3aMMOJEHUCTBUS MEXIY
JIFOJIbMU U TTIO3HAHMS MUDPA;

MOHMMAaHKUE CIeNU(PHUKNA OHUOJIOTUM Kak HayKH, OCO3HaHus e poau B (hopMupoBaHUH
PalMOHAJIBbHOIO HAay4YHOT'O MBILUIEHUS, CO3JaHUM LIEJOCTHOTO IPEJICTABIECHUS 00 OKpY)KAIOLIEM MUDE
KaK O €IUHCTBE IMPUPOJIbI, YEIOBEKA U 00IECTBa, B MO3HAHUHU IPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUN
po0GJieM COXpaHEeHUsI IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUISI COBPEMEHHOM LMBWIM3ALMU: 00ECIIEYeHUsI HOBOTO
YPOBHSL pa3BUTHS MEIUIMHBI, CO3/JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHbIe MPoOIeMbl Pa3BUTHUS YEIOBEUYECTBA, MMOMCKA IyTeil BhIXOJa U3 TNI00AIBHBIX IKOJIOTUYECKUX
mpobieM U oOecmedeHuss Mepexoja K YCTOMUYMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIOJIB30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OHOJOTHMYECKUX 3HAHUH B MEISIX TOBBIMICHHUS OOIIeH
KyJbTYPBI, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIMOHAIHHOM I'PaMOTHOCTH
oOyuatouxcsi, GopMUpyeMOit IpU NU3YyUEHUH OMOJIOTHH;

MOHMMaHKE CYIIHOCTH METOJIOB MTO3HAHMUS, UCIOJIB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIb30BaTh IOJIy4aeMbl€ 3HAHUS JUIsl aHalu3a U OOBSICHEHUs SIBICHUN OKPYXKAIOLIEr0 MHUpa U
MIPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHUE JielaTb OOOCHOBAaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAay4HbIX
(haKTOB ¥ UMEIOIIMXCS JaHHBIX C IEJbIO MMOJIYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO MCIIONb30BaTh OMOJIOTHUECKUE 3HAHMS JJIS pelleHus npodiieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JeSTENIbHOCTH, TOTOBHOCTb OCYIIECTBIISITh IPOEKTHYIO H
HCCIIEIOBATEBCKYIO AESTEIBHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEPHIBHOMY 0Opa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY

MOJIYUYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU HOTp€6HOCT$[MI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yiabTaThl OCBOCHHS Y4eOHOTo mpeaMera «buonorusy BKIIOYAIOT: 3HAUUMBIE
st (OPMUPOBAHHUS  MHUPOBO33PEHHS]  OOYYAIONIUXCS  MEXKIUCIUIIIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIieHayYHbIe TOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CIENU(PUKY METOI0B
MO3HAHMSI, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHUsl, SIBJICHHUE, MPOLECC, CUCTEMA,
HAy4YHBIH (PaKT, MPUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HUCCIEeNIOBaHUE, HAOIIOACHUE,
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W3MEpEHUE, OKCIEPUMEHT W JpPYruX), YHUBEpCAIbHbIC Yy4YeOHble [eiicTBHA (TIO3HaBaTeNIbHBIC,
KOMMYHHKATHUBHBIC, PETYJSATUBHEIE), obecnieunBaromue GopmMupoBanue (GpyHKIIMOHAITLHONH TPaMOTHOCTH
U COIHMAIFHOW KOMIIETEHIIMU OOYyYalolUXCsl, CIIOCOOHOCTh OOYYArOIIMXCS HMCIOIb30BaTh OCBOCHHBIC
MEXTUCIUIUIMHAPHBIC, MHPOBO33PCHUCCKUE 3HAHHWS M YHHBEpCAJIbHBIC YyUYeOHbBIC JICHCTBHS B
MI03HABATEIBHON U COIUAILHON TIPAKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHEro OOIIero oOpa3oBaHUs JIOKHBI
OTpaXkaTh:

OgJiaieHnne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH IHCTBUSIMH:

1) 6a30BbIe JIOrMYEeCKHE AeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMAaTPUBAThH €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHHUHM 3HAHWN TNPUEMBI JIOTHYECKOTO MBIIIICHUS (aHaJM3a, CHHTE3a,
CpaBHEHUs, KiaccH(pUKAIMK, 0000IIECHNs ), PACKPBIBATh CMBICT OMOJOTHYECKUX TMOHITHH (BBIICIATh MX
XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTUMU ITOHITHUSIMH ),

OTIPECIIATh 1eNIN ACSITEIBLHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPHH UX JOCTHIKEHHS, COOTHOCHTH
PE3YJIBTATHI JISATEIIBHOCTH C TTOCTABIICHHBIMHU IEIISIMH;

UCIIO0JIh30BATh OMOJIOTUYECKUE TIOHATHS JIsi OOBSICHEHUS (PAKTOB U SIBIICHHI KHBOU PUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXKICHUS (MHIYKTHBHBIC, ICIYKTHBHBIC, 110 aHAJOTHMH), BBISBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMSI B PACCMATPUBACMBIX SBJICHHSX, (OPMYIHPOBATH BBIBOJLI H
3aKJTFOYCHUS,

MPUMCHSTh CXEMHO-MOJICIIbHBIC CpPEICTBA JUISI TPEICTABJICHUS CYIICCTBCHHBIX CBSI3CH W
OTHOIICHWHA B U3yYaeMbIX OHOJIOTUYECKUX OOBCKTAaX, a TaKKe IMPOTUBOPEYHUN paA3HOTO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a HMMEIOIIUXCS MAaTepPHAIBHBIX U
HEMaTepUATHHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IIENSM, OIICHUBATH
PUCKU TIOCTIEACTBHIA NESTENbHOCTH,

KOOPJIWHUPOBAaTh ¥  BBHINOJMHATH pabdOTy B  YCIOBUSAX  PEAIBHOTO, BHUPTYyaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eCTBUS:

BIIQJICTh HABBIKAMH y4eOHO-MCCIICIOBATEIbCKOH W TPOSKTHOM JICATEIHHOCTH, HaBBIKAMH

pasperreHus mpooieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEITbHOMY TIOMCKY METOJIOB PEIICHHS

MPAaKTUYCCKUX 3a/la4d, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA
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WCIOJIb30BaTh  Pa3jMyYHble BHJbl JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTauy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYaIUsAX, B TOM YHCIE MPU CO3IaHUH
yU4eOHBIX M COIIMATBHBIX IPOCKTOB;

dbopMupoBaTh HAay4YHBIA THUIl MBIIJICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTH U (hOpMyIUPOBATH COOCTBEHHBIE 33]]aUul B 00pa30BATEIbHOMN AEATEIBHOCTU U KU3HECHHBIX
CUTYyaIHAX;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3UpPOBaTh 3aJady, BBIIBUraTh TMIIOTE3y €€
pellIeHrs, HAaXOIUTh apryMEHTBl IS JOKa3aTeJbCTBA CBOMUX YTBEPXKICHHM, 3a7aBaThb MapaMeTpbl U
KPUTEPHUH PEILICHHUS;

aHAJM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7aud pe3yJbTaThl, KPUTHUECKH OIICHHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATH MPUOOPETEHHDIH OIBIT;

OCYIIECTBIISITh  LIEJICHANIPABICHHBIM MOWUCK TIEPEeHOCa CPEACTB W CIIOCOOOB JICHCTBHS B
podecCHOHATTLHYIO CPeny;

yMETh NIEPEHOCUTH 3HAHUS B IO3HABATEIBbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

yMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE HJIEH, TPEAaraTh OPUTHHAIBHBIC TIOXO/AbI M PEIICHUs, CTaBUTh MPOOIEMbI U
3aJ1auu, JIOMYCKAIOIINe albTepHATUBHBIEC PELICHHUS.

3) padora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOUYHUKAX MHPOpMAIMH (TEKCTE Y4eOHOro mocobus, HayqyHO-
MOTYJIAPHON JUTEepaType, OMOIOTHYECKUX CIOBapsIX U CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHere), aHANMM3UPOBAaTh MHPOPMALUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTHUCCKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPECUHBOCTD;

(dbopMyaMpOBATh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI PU IIOUCKE U 0TOOpE OMOJIOrHYeCKOn
uHpopMalnn, HEOOXOJUMOH [T BBIMOIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTh  OMBIT  WCIOJIB30BAaHHUS  MH()POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpeACTaBIeHUs OMOIOTHYECKOM MH(popManuu
(cxemsl, rpauKH, 1UarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

WCIIOIh30BaTh HAYYHBIA S3BIK B KaU4€CTBE CPEICTBA MPHU paboTe ¢ OMOIOTHYECKON MH(MOpMaIUeH:
MPUMEHSITh XUMHUYECKUE, (PU3NIECKHEe U MaTeMaTHYeCKHe 3HAKH U CHMBOJIBI, (hopMyIiel, aOOpeBuaTypy,
HOMEHKJIATypy, UCIOJIb30BATh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHME CPEACTBA HATJISTHOCTH;

BJaJIeTh HaBBIKAMM DPACIIO3HABaHMUSA M 3allUTHl MH(OpMaruu, MHPOPMALMOHHON Oe30MacHOCTH

JIMYHOCTH.
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OnJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

1) o0meHue:

OCYIIECTBIISITh KOMMYHUKALlMU BO BCeX c(epax >KM3HU, aKTUBHO y4YacTBOBaTh B JMAJIOre WU
JUCKYCCHM IO CYLIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS IpeAsaraeMoi 3ajjau, YYUThIBATh UHTEPECHI U COTIACOBAaHHOCTD MO3UILMH
JPYTUX YYaCTHUKOB JMAIOTa WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIC CpEACTBAa OOLICHMS, MMOHMMATh 3HAYEHHUE COLHUAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HUKHOBEHHS KOH(WIMKTHBIX CHUTyallUH, YMETb CMArdaTb KOH(JIMKTBI M BECTH
IIEPEroBOPHI;

BJIAJIETh PA3IMYHBIMH Ccrioco0amu OOIIEHWS W B3aUMOJCHCTBHSA, MOHMMATh HAMEPEHUS IPYTUX
JIOZICH, TPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (hopme GopMynnpoBaTh
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eITeJIbHOCTh:

MOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHAWBUAYAIBHOW paOOThI MIPU PEIICHUN
Ouosiornyeckoil  mpoOyembl, OOOCHOBBIBATb HEOOXOAMMOCTb IMPUMEHEHHs TPYHIOBBIX  (GOpM
B3aMMOJICHCTBUS IIPU peLIeHUH yueOHO! 3aauu;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JI€HCTBHHA C YYETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

MPUHUMATH [IEJM COBMECTHOM JIEATEITLHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATDH IEHCTBHUSA 110 €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH JAEWUCTBUI, pacrpeneniarb poiad ¢ y4€TOM MHEHMH Y4YaCTHMKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHHKAa KOMaHJIbI B OOIIMH pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE MPOEKTHI, OLIEHUBaTh M€ C TMO3MIMU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE TOBEJICHHE B PA3UYHBIX CHTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OgiajieHNe YHUBEPCAIbHBIMH PeryIssTHBHBIMH e CTBUAMU:

1) camoopranuszaums:

WCTIOJIH30BaTh OMOJOTMYECKHE 3HAHMS IS BBISIBICHHUS MPOOJIEM M UX pEIIeHUS B KU3HEHHBIX H
Y4eOHBIX CUTYaIHsIX;

BbIOMPAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM IEJeBbIE M CMBICIOBBIE YCTAaHOBKM B CBOHUX
JIEUCTBUSAX M TMIOCTYNKAaxX I10 OTHOIIEHHIO K JKMBOM MpHUpOJE, CBOEMY 3/0POBBIO U 3JI0POBBIO
OKPY KaIOMIHX;
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CaMOCTOSITENIFHO OCYILIECTBIIAThH MMO3HABATEIbHYIO JESTEIbHOCTD, BBIBIATH MPOOJIEMBI, CTABUTh U
(dbopMyIHpoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BATEIbHOM NEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH pEIIeHUs MNpoOJeMbl € Y4E€TOM HMMEIOLIUXCS PECYypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

JaBaTh OLEHKY HOBBIM CUTYalIHIM;

pacupsATh paMKu y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYyAULIMY B Pa3HBIX 00JACTIX 3HAHUM,
MMOCTOSIHHO MOBBIMIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBCHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU IO3HABATEIILHOW pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHHA H
MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB W OCHOBAHWM, HCHOJIb30BaThb NPUEMBI pPeQIEKCUH JIs
OLICHKH CUTYaIllH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceds1 U APYTUX:

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€E PE3YJIbTAaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJbTATHBI

[IpenmetHble pe3yabTaThl ocBoeHuss mnporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT cnenuduueckue s yueoHoro npenmMera «buonorus» HayuHble 3HaHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUI IO OCBOEHMIO, HHTEpPIpETallMM U MpeoOpa3oBaHUIO 3HAHWM, BHUIBl AESITEIBHOCTH IIO
MOJyYEHUIO HOBOTO 3HAHMSA M INMPUMEHEHHMIO 3HAaHUI B Pa3NUYHBIX Y4YEOHBIX CHUTyalUsX, a TaKkKe B
peanbHBIX JKU3HEHHBIX CUTYaIUsX, CBSA3aHHBIX ¢ OHojorued. B mporpamme mpeaMeTHble pe3ylbTaThl
MIpe/ICTaBJIeHbI 10 ToJjaM 00yUYeHUsI.

[IpenMeTrHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» 6 10 knacce nOMKHBI

OTpa’XaThb:
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c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OUOJIOTUH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHMHbBI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHUCKHX M 3apyOekHBIX YUEHBIX-OMOJIIOTOB B pPa3BUTHE OHOJOTHH,
(GyHKIIMOHATBLHOW IPaMOTHOCTH YeJIOBEKa sl pEIICHUS KU3HEHHBIX 3a71a4;

yMEHHE pacKpbIBaTh COJIEpP)KaHWE OHOJIOTMYEeCKMX TEPMUHOB M TMOHSTHM: >KU3Hb, KIIETKA,
opranm3M, MeTtaboim3Mm (OOMEH BEMIECTB W MPEBpPALICHHE JHEPTHH), TOMEOCTa3 (CaMOpPETyIISIIHS),
YpOBHEBasi OpraHU3alUsl *UBBIX CUCTEM, CAMOBOCIPOM3BEJEHUE (PENpOLYKIHs), HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE u3iaratb OMOJIOrHYECKUe Teopuu (KJIETOYHAsl, XpOMOCOMHAs!, MyTallUOHHAs, [IEHTpaIbHasl
JorMa MOJEKYJsipHoU Ouomnorun), 3akonbl (I. Mengens, T. Moprana, H. 1. BaBwioBa) u yuenus (o
HEHTpaX MHOrooOpasusi M MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. WM. Basunosa), omnpenensith
IPaHUIBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJIaMU HAy4YHOTO IMO3HAHUS B OMOJIOTHH: HaONIOJCHHWE U OINMCAHUE >KUBBIX
CUCTEM, IIPOLIECCOB U SIBJIIEHUH, OpraHu3auus U NPOBEACHHE OHOJOTMYECKOrO0 HKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIyY€HHBIX Pe3yJIbTaTOB, HCIOJb30BAHHBIX HAYUYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIJIEISATh CYLIECTBEHHbIE NPHU3HAKW BHUPYCOB, KIETOK IPOKAPUOT U 3IYKapHOT,
OJIHOKJIETOYHBIX M MHOTI'OKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHa BEUIECTB U
MpeBpalleHusl JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U HIHEPreTHYeCKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTJI0JJOTBOPEHUS, PA3MHOKEHUS, MHIUBUIyaTbHOTO PAa3BUTHUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JI OOBSICHEHHSI OMOJIOTHYECKUX MPOIIECCOB U SBJICHUH,
JUIS TIPUHSITUSI IPAKTUYECKUX PELIeHUH B MOBCEIHEBHOM JKU3HU C LIEbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3/0POBbSl OKPY)KAIOLIUX JIHOAEH, COOIIOAEHUS HOPM I'PAaMOTHOTO TOBEACHUS B
OKpYy’)Kalolled MpUPOAHOM cpede, TMOHUMaHHE HEOOXOAMMOCTH HCIIOJIb30BAaHUS  JOCTHKEHHH
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH /IJIsl pallMOHAILHOTO MPUPOIOIIOJIb30BAHMS;

yYMEHHE pellaTh 3JeMEHTAapHble T€HETHYECKUE 3a7aud Ha MOHO- M JUTHOpPUIHOE CKpEIlMBaHUE,
CLIETIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATH CXE€Mbl MOHOTMOPHIHOTO CKpEIIMBAHHS Ul MpeIcKa3aHHs
HaclleI0BaHMsI IPU3HAKOB y OPTaHU3MOB;

yMEHHE BBINOJIHATH Ja00paTOpHble M MpakTHYECKHe paboThl, COONIOAATh MpaBuja Mpu padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHUE KPUTHYECKH OLEHHBaTb W  HMHTEPIPETHPOBaTh HH(OpMAIMI0  OHMOJIOTHYECKOro

COACPIKaHNUs, BKIOYAOUIYIO IICCBAOHAYYHBIC 3HAHUA W3 PA3JIMUYHBIX UCTOYHHUKOB (Cpe,Z[CTBa MacCoOBOM
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nH(pOpMalLlUY, HAay4YHO-TIOMYJIIpHbIE MaTepHalibl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCJIEIOBAaHUMN B
OHOJIOTUH, MEIUIIMHE, OMOTECXHOJIOTHU;

YMEHHUE CO3/aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHUs, 0000mast OHOIOrHYecKyIo
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOoJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 11 kaacce AOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBAaHMM COBPEMEHHOW €CTeCTBEHHO-HAyYHONM KApTUHBI MHpa U HAYYHOTO
MHPOBO33PEHHUSA, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTUE OHOJIOTHUH,
(YHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKpbIBaTh COJEPKAHWE OWOJOTHYECKHX TEPMUHOB W TIOHSATHUH: BUJ, MOMYJISIHS,
reHo(OoH, 3BOJIOLHUSA, JBIXKYIIME CUIBI ((aKTOpbhI) 3BOJIOLUHU, MPUCIOCOOIECHHOCTH OPIraHHU3MOB,
BUI000pa30BaHUe, IKOJIOTHUECKUEe (PAKTOPBI, SKOCUCTEMA, TPOAYIIEHThl, KOHCYMEHTBI, PEeAYLIEHTHI, LIeTH
MUTaHMS, SKOJIOTHYECKast MUpaMuia, OuoreoreHos, onocdepa;

yYMEHHE u3JaraTh Ouojiormueckue Teopuu (dBomonnonHas teopust Y. [lapBuHa, cuHTeTHUYECKas
TEOpHUs SBOJIOIMH), 3aKOHBI U 3aKOHOMEpHOCTU (3apojbimieBoro cxoacrsa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBleHuil u mytei sBomtonuu A. H. CeBeprioBa, yuenus o 6uoctepe B. 1. Bepnaackoro),
OTIPECIISATH TPAHUIIBI UX MPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOJaMU HAYYHOTO IMO3HAHHWS B OWOJIOTMU: HAONIOJCHHE W ONHCAHUE >KUBBIX
CHCTEM, IMPOIECCOB M SBJICHUH, OpPraHM3alUs H MPOBEACHUE OHOJIOTMYECKOTO OSKCIIEPHMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEIyeMbIMU BeIMYMHAMHU, OOBSICHEHHE
MOJIyY€HHBIX Pe3yJIbTaTOB, HCIOJb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIBI HA OCHOBAHUH TIOJTyUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJENATh CYIICCTBEHHBIE TIPU3HAKA CTPOCHUS OHMOJIOTUYECKUX OOBEKTOB: BHJIOB,
MOMYJIAUUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOI€OLIEHO30B M 3KOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACIEJACTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOIO  OTOOpa,  BHJI000pa30BaHUS,
MIPHUCIIOCOOJICHHOCTH OPTraHU3MOB, JE€HCTBHS HKOJIOTHYECKHX (AKTOPOB Ha OpraHW3MBI, IepeHoca
BEIIECTB M TIOTOKA HSHEPTUHM B DKOCHCTEMAx, AHTPOIOTCHHBIX HW3MEHEHHWH B HKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B buocdepe;

yMEHHE MPUMEHSTh MOMyUYeHHbIC 3HAHUS A7 OObSICHEHHS OMOJOTHYECKUX MPOILIECCOB U SBICHU,
IUTS. TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHON JKM3HU C IIETbI0 oOecredeHus] 0e30MmacHOCTH
CBOETO 3/IOPOBBSI U 3JI0POBBSl OKPY)KAIOIIUX JIFOACH, COOJIOJCHUST HOPM TPAaMOTHOTO TIOBEACHHUS B
OKpYy’)Kalolled MpUPOAHOM cpele, TMOHUMaHHE HEOOXOAMMOCTH HCIIOJIB30BAHUS  JOCTHKEHHM

COBpCMCHHOﬁ Oouosoruu IJIg palluOHAJIBHOTO IMIPUPOAOIIOJIE30BAHUSA
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yMEHHE peuiaTh dJIeMeHTapHble OMOJIOrMYECKUe 3a/lauM, COCTABIIATH CXEMbl IEPEeHOCca BEUIECTB U
SHEPTUH B SKOCUCTeMax (LIeNU MUTAHUS);

YMEHHUE BBINOJIHATH Ja0OpaTopHble W MpaKkTHUYeCKue padoThl, cOOII0AaTh MpaBuia Ipu padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYOBAaHUEM;

yMEHHE KPUTHYECKH OICHMBaThb M HMHTEPHPETUPOBaTh HHGOpMALKMIO  OHOJIOTHYECKOrO
COJIep KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3IMYHBIX MCTOYHHUKOB (CpPEICTBA MACCOBOM
uHbOpMalMY, HAyYHO-NOMYJISIpHbIE MaTepHalibl), pacCMaTpuUBaTh TJIOOAJIBHBIE  JKOJIOTHYECKUE
po0GJIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE C037]aBaTh COOCTBEHHbIC NMHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000111as OMOJIOTHYECKYIO

I/IH(bOpMaI_[I/IIO N3 HCCKOJIBKUX HCTOYHHUKOB, 'PAMOTHO HCII0JIb30BATh MOHATUMHEIN alrrapar OHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudgposbie)
n/ pa3eyioB M TeEM Bcer Kontpoasnel  IIpakTnyecku
o0pa3oBaTtejibHbIE
n NMporpamMmMsbl 0 e padoThbI e padoThbI
pecypchl
bu6nmoreka [IOK
buonorusa xak
2 0.5 https://m.edsoo.ru/7f41¢29
HayKa
2
bu6nmoreka [IOK
’Kuprble cucTeMsl U
1 https://m.edsoo.ru/7f41¢29
WX OpraHu3anus 5
XUMHYECKHUI bubnunoreka LIOK
COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41¢c29
KJIIETKH 2
bubnunoreka LIOK
KuzHeaesaTenbHOCT
6 https://m.edsoo.ru/7f41¢29
b KJICTKH
2
Paszmuoxenue u
bubnunoreka LIOK
WHIUBUAYATbHOE
5 1 https://m.edsoo.ru/7f41¢29
pasBuTHE
2
OpPTraHHU3MOB
HacneactBeHHOCTH bu6nmorexa LIOK
1 U3MEHUYHNBOCTD 8 1.5 https://m.edsoo.ru/7f41¢29
OpraHu3MOB 2
Cenekuus
bu6nmorexa LIOK
OpPTaHHU3MOB.
3 https://m.edsoo.ru/7f41¢29
OCHOBEI
2
OMOTEXHOJIOTHU

PesepBHOE Bpems

but6mmoreka [IOK
https://m.edsoo.ru/7{41c29
2
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34
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11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3esioB U TeEM Konrpoasnsie Ilpakruyeckue
n/n Bcero o0pa3oBaTtejibHbIE
MporpamMmMbl padoThI padoTbI
pecypchl
. DBOIOLIMOHHAS 0 | bubnuorexa [{OK
Oouostorus https://m.edsoo.ru/7f41cc74
BoznukHOBeHUE
bu6nmoreka [IOK
2 Y pa3BUTHE 9 0.5
https://m.edsoo.ru/7f41cc74
’)KU3HU Ha 3emiie
Opranu3msl U
bubnuoreka [{OK
3 OKpY>Karomias 5 1
https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa 1
bubmuoreka [{OK
4 9KOJIOTHYECKHUE 9
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE 5 bubnnorexa [JOK
BpeMs https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB I1O
I[TPOI'PAMME

29



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

ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecrBo 4yacos DJIeKTpOoHHbIe U pPOBbIE
Jara
Ne i/t Tema YpoKka KOHTpOJIbHLIe HpaKaneCKne OﬁpaSOBaTeJILHbIe
Bcero H3Y4YeHH S
padoThI padoThbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
02.09.2025
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUS KUBOW HPUPOIBI.
5 [IpakTuueckas pabora Ne 1 . 05 09.09. bubnnoreka [JOK
«Hcnonb3oBaHue pa3aIMYHbIX METOJOB IPU ' 2025 https://m.edsoo.ru/863e6122
U3YyYEeHUH OMOJIOIMYECKHX 0OBEKTOB
3 buonornueckue cucremsl, NpoLECCHl U UX . 16.09. bu6mmoreka [JOK
M3y4YEHUE 2025 https://m.edsoo.ru/863e6564
A XuMHYECKUN cocTaB KieTKu. Boga u . 23.09. bu6mmorexa [IOK
MUHepaJIbHbIE COIH 2025 https://m.edsoo.ru/863e674e
30.09. bubnuorexa [JOK
5 benku. CoctaB u cTpoeHne OeIKOB 1
2025 https://m.edsoo.ru/863e6b72
‘ ®depMeHThl — OHOJIOTHYECKHE . 05 07.10. bubnnoreka [JOK
karanuzaropsl. JlaboparopHas padora Ne 1 ' 2025 https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

«M3ydyeHne kaTaIuTH4eCKOM aKTUBHOCTH

(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WU

KaTaJia3bl)»
14.10. bu6mmoreka [IOK
7 VraeBoanl. JIunuael
2025 https://m.edso0.ru/863e6870
21.10. bu6mmorexa [IOK
8 HyxnennoBbie kucnotsl. ATO
2025 https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOIbI N3y4EHHUSI KIETKU. 11.11. bubnnorexa [JOK
Kierounas Teopus 2025 https://m.edsoo.ru/863e6e88
18.11.
10 KieTka kak menocTHas )KuBasi CHCTEMa
2025
CrtpoeHue 3yKapruOTHYECKON KIIETKH.
Jlaboparopnast pabota Ne 2 «3yuenue 55 11 bubnuorexa [JOK
11 CTPOCHHSI KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 202'5 ' https://m.edso0.1ru/863e6f0
rpuOoB 1 GaKTepuil Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOITpEriapaTax U UX OIMHCAHUE)
02.12. bubnmoreka [JOK
12 OOMeH BelecTB HIIM METab0IN3M
2025 https://m.edsoo.ru/863e766¢
09.12. bubnmoreka [JOK
13 ®ortocuHTe3. XEMOCUHTES
2025 https://m.edsoo.ru/863e7c98
14 DHepreTUIeCKuii 0OMeH 16.12. bubmuorexa [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

2025 https://m.edsoo.ru/863e7aae
JKv3HEHHBIN UKJI KIETKHU. [[eleHue KIETKH.
Muto3. Jlaboparopuas paborta Ne 3
23.12. bubmuorexa [JOK
15 «HaOmronenre MuTo3a B KJIeTKaxX KOHYNKa 0.5
2025 https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpErapaTax»
6 buocunres 6enka. Peakuys MaTpuaHOTO 13.01. bu6mmoreka [IOK
CHUHTE3a 2025 https://m.edsoo.ru/863e796¢
20.01. bubmuorexa [JOK
17 Tpancsiius — OnocuHTE3 OCNKa
2026 https://m.edsoo.ru/863e796¢
27.01. bu6mmoreka [JOK
18 HexkneTounsie (opMbI 3KU3HH — BUPYCHI
2026 https://m.edsoo.ru/863¢7540
bu6mmoreka [IOK
03.02.
19 @opMBI pa3MHOKEHHUSI OPTraHU3MOB oy https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
10.02. bubnmoreka [JOK
20 Metios
2026 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MTOJOBHIX KIETOK.
) OmnonotBopenue. JlabopatopHas padora No 05 17.02. bubnmoreka [JOK
4 «V3yueHue CTpPOEHUS MOJIOBBIX KJIETOK Ha . 2026 https://m.edsoo.ru/863e81b6

TOTOBBIX MUKpOIIpenapaTax»
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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24.02. bubmuorexa [JOK
22 NuauBuyansHOE pa3BUTHE OPTAaHU3MOB
2026 https://m.edsoo.ru/863e8436

’ I'eneTnka — HayKa O HaCcJIE€CTBEHHOCTU U 03.02. bu6mumorexa [IOK
W3MEHUYUBOCTH 2026 https://m.edsoo.ru/863e8612

y 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 10.03. bubnmoreka [JOK
MoHOTHOpUIHOE CKpPEIIMBaHUE 2026 https://m.edsoo.ru/863e8878

55 JlurubpuiHoe ckpermBaHye. 3aKOH 17.03. bubnnorexa [HOK
HE3aBUCHMOTO HACJIEJOBAHUS TIPU3HAKOB 2026 https://m.edsoo.ru/863e89a4
CuenuieHHOE HACIEOBAHUE PU3HAKOB.

Jlaboparopuas padota Ne 5 «3yuenue
31.03. bubnuotexa [JOK
26 pe3yJIbTaTOB MOHOTMOPUIHOTO U 0.5
2026 https://m.edsoo.ru/863e8c60
TUTUOPUTHOTO CKPEUTUBaHUS Y APO30(HIbI
Ha TOTOBBIX MUKPOTIPEIIapaTax»

. I'eneruka nona. HacnenoBanue npu3HaKoB, 07.04. bu6mmoreka [JOK
CUEIJIEHHBIX C TIOJIOM 2026 https://m.edsoo.ru/863e8c60
N3menunBocth. HenacnencrenHas
u3MeH4MBOCTh. JlaboparopHas padota Ne 6.

14.04. bubmuoreka [JOK
28 N3yyenne MoaudukamoHHOM 0.5
2026 https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TTIOCTPOCHHUE BAPHAIIMOHHOTO
psilia ¥ BapualluOHHOW KpPUBOI»

20 HacnencTBeHHas N3MEHYNBOCTE. 05 21.04. bu6mmorekxa [IOK

Jlaboparopnas padota Ne 7. « AHanmu3 ' 2026 https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e86f2
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MYTali y 1po30( Ikl Ha TOTOBBIX

MUKpOIIperapaTaxy
28.04 bubnmoreka [JOK
30 ['eneTtuka yenoseka 1
2026 https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IIeHHE 110 TeMe 05.05
31 «HacencTBeHHOCTh U U3MEHYMBOCTD 1 o
2026
OpPTraHUu3MOB»
12.05. bubnuotexa [JOK
32 Cenekius Kak HayKa M MPOIECcC 1
2026 https://m.edsoo.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIEKIUU PACTEHUI . 19.05. bubnnorexa [HOK
1 )KMBOTHBIX 2026 https://m.edsoo.ru/863e9214
26.05. bubnuotexa [JOK
34 brorexHoI0rus Kak oTpacib NPOU3BOJICTBA 1
2026 https://m.edsoo.ru/863e¢9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa
uudposbie
n/ Tema ypoka Bcee Kontpoabn  IIpakTnuec H3Yy4eH
o0pa3oBartejibHbIE
I ro ble padoThI KHe padorel  HA
pecypchl
DBOIOLIHS U bubnuorexa [{OK
1 METOBI €6 1 https://m.edsoo.ru/863¢
W3yYCHUS a20e
Uctopus
bu6nmoreka [IOK
pa3BUTHUA
2 1 https://m.edsoo.ru/863e
MIPECTaBICHUI
9570
00 3BOJTIONINH
bubnunorexka LIOK
Muxkpo3BoIIONH
3 1 https://m.edsoo.ru/863e
s
9cle
IMomynsauus kak
JJIeMEHTapHas
eMHUIIA BUJA U
SBOJIIOIHH.
bubnunorexka LIOK
JlaboparopHas
4 1 0.5 https://m.edsoo.ru/863e
pabota Ne 1
99c6
«CpaBHeHMe
BUJIOB 110
Mop(hosoruyeck
OMY KPUTEPHIO)
JBrxyniue
CHJTBI bubmmoteka IIOK
5 (ameMeHTapHbIe 1 https://m.edsoo.ru/863e
baxTopbl) 9da4
HBOIOLIUU
EcrecTBeHHBIM bubmuoreka [{OK
6 0oTOOp U ero 1 https://m.edsoo.ru/863e
dbopmbl 9ed0
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

Pe3ynprarsl
SBOJTIOIIMH:
MIPUCTIOCOOICHH
OCTb
OpraHu3MOB U
BUJI000pa3oBaHu

e. JlaboparopHas

bu6nmoreka [IOK

7 0.5 https://m.edsoo.ru/863¢e
pabota Ne 2
9fde
«Omnucanue
IpUCIOCOOTICHH
OCTH OpraHu3Ma
ueé
OTHOCHUTEIBLHOTO
XapakTepa»
Hampasnenus u bu6mmoteka [JOK
8 My TH https://m.edsoo.ru/863e
MaKpO3BOJIFOLIUHI 9cle
9 Heob6patumoctsb
SBOJIIOLIUHU
Hcropus xxu3nu
Ha 3eMiie U
10
METObI €€
U3YYCHUS
I'unotessl bubnmorexa LIOK
11 IPOUCXOKACHUS https://m.edsoo.ru/863e
JKHU3HH Ha 3eMiie aSa6
Pa3Butue xxu3nu
bu6nmorexa LIOK
Ha 3eMIIe 110
12 https://m.edsoo.ru/863¢e
apaM U
abbe
neproIam
OcHOBHBIE
butmmoreka [JOK
STaIbl
13 0.5 https://m.edsoo.ru/863e
9BOJIIOLIUHU

pPaCTUTCIILHOTO U

a8bc
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

’KUBOTHOT'O
Mupa.
[IpakTnueckas
pabota Ne 1
«3y4yenune
HCKOIIaeMbIX
OCTaTKOB
pacTeHuil u

KHUBOTHbLIX B

KOJUICKITUSIX)
CoBpemMeHHast
bubnunorexa LIOK
cucreMa
14 https://m.edsoo.ru/863¢
OpPTraHUYECKOTO
a48e
MHupa
OBOJIIONHUS bu6nmorexa LIOK
15 YyeJoBeKa https://m.edsoo.ru/863¢
(anTpOmOTEHE3) ac2c
JBuwxynie bubmuoreka [{OK
16 cuJIbl ((hakTOpHI) https://m.edsoo.ru/863e
aHTPOIIOreHe3a ad44
OCHOBHBIE
cTaguu
17
SBOJTIOIIUN
YeIoBeKa
Yenopeueckue
pacel 1 bubmuoreka [IOK
18 HOpPUPOHbIE https://m.edsoo.ru/863e
ajanTanuu aea2
YyeJoBeKa
PesepBHbIit
YPOK.
19 0O0001enue 1Mo

TEMC

«Bo3HHKHOBEHU
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20

€ ¥ pa3BUTHE
JKU3HU Ha

3emiie»

DKOIOrus Kak

HayKa

21

22

Cpensl
oOuTaHus 1
JKOJIOTUYECKUE

(baxTops

AOuoTudeckue
(hakTopHI.
JlaboparopHas
pabota Ne 3.
«Mopdoaoruuec
KHe
0COOEHHOCTHU
pacTeHui u3
pa3HBIX MECT
0oOHUTaHHY.
JlaboparopHas
pabota Ne 4.
«BnusHue cBera
Ha pOCT U
pasBuTHE
YepEeHKOB

KOJICYCa»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863¢

afec

bubnunorexka LIOK
https://m.edsoo.ru/863¢
bl0e

23

24

buotnueckue

(baxTopsl

DKOJIOTHYECKUE
XapaKTePUCTUKU
TOTTYJISIIIAH.
[TpakTnueckas

paborta Ne 2

0.5

bubmmoteka IIOK
https://m.edsoo.ru/863¢e
b348
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

«Iloncuér
IUIOTHOCTH
MO JISIAN

Pa3HbBIX BUAOB

pacTeHuin»
Coo0urecTBa bu6nmoreka [IOK
25 OpPraHu3MOB — https://m.edsoo.ru/863e
OHOIIEHO3 b46a
DKOJIOTHYECKUE bubnuorexa [JOK
26 CHCTEMBI https://m.edsoo.ru/863e
(9KOCHCTEMBI) b46a
OCHOBHBIC
[oKa3aTen
9KOCHCTEMBI.
bubmuoreka [{OK
DKOIOTrHYeCKHUe
27 https://m.edsoo.ru/863e
TUPAMHUJIBI.
b5fa
CaoiicTBa
9KOCHCTEM.
Cykueccus
[Tpuponnsie
28
9KOCHUCTEMBI
AHTpPOIIOTE€HHBIE
29
3KOCHUCTEMBI
buochepa —
bu6nmorexa LIOK
rioOabpHas
30 https://m.edsoo.ru/863¢
9KOCHUCTEMA
bb5e
3emin
3aKOHOMEPHOCT
bu6nunorexa LIOK
"
31 https://m.edsoo.ru/863¢
CYIIECTBOBAHUS
bdl6
6uochepsl
YenoBeuecTBO B
32

ouocdepe 3eman
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

CocymiecTBoBaH
33 Y€ MPUPObI U
YyeJloBeYeCcTBa
Pe3epBHbIit
YPOK.
O0001mmenue

34 TEeMBI
«CoobmecTBa u
9KOJIOTHYECKHE

CHUCTCMBI»

OBILEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

34

2.5

bubnunorexa LIOK

https://m.edsoo.ru/863¢

bale
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro

pe3yiabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

00pa3oBaTeILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CchopMHPOBAaHHOCTH 3HAHMH O MECTE€ M POJHM OMOJOTMU B CHCTEME HAYYHOTO
3HAHMS ECTECTBCHHBIX HAayK, B (DOPMHpPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpa W HAYYHOTO MHUPOBO33PEHUS; O BKJIA/E POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTHH; (DYHKIIHMOHAIBEHON

I'paMOTHOCTH YCJIOBCKA JJIs1 PCIICHHA ) KU3HCHHBIX 3aaa4

YMeHue packpbiBaTh COJEpXKaHUE OUOJIOTMYECKUX TEPMUHOB M TOHSITHIM:
JKU3Hb, KIIETKA, OpraHu3M; MeTaboiau3M (0OMEH BEILIECTB U MpEeBpalICHHUE
SHEpPruM), TOMeocTa3 (caMOperyislus), YPOBHEBas OpraHH3alus >KUBBIX
CUCTEM, CaMOBOCIPOU3BECHUE (pempoaykius), HaCJIEICTBEHHOCTb,

HN3MCHYUBOCTb, POCT U pa3BUTUC

VYMeHue wu3naratb OHOJOrMYECKHME TEeOpHM (KJIETOYHAs, XpPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W1. BaBunoBa) u yuenus
(0 meHTpax MHOroo0Opasus M HPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H.U.

BaBI/IJ'IOBa), OMpEACIIATh 'PaHULIBI UX ITIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHne BIaZeTh METOJaMU HAYYHOTO MO3HaHUS B Omoyioruu (HaOMIOACHUE U
ONMCAHUE KUBBIX CHUCTEM, MPOLECCOB U SIBJIICHUI; OpraHU3alys U NPOBEJCHUE
OMOJOTMYECKOTO  DKCIEPUMEHTAa, BBIIBWIKEHHE TUIOTE3bl;  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMBIMU BEIUYUHAMHU, OOBSICHEHUE IMOITYYEHHBIX
PE3yIbTATOB, UCIIOIL30BAHHBIX HAYYHBIX TOHSITHH, TEOPHI U 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pGSYJ'IIaTaTOB)

YMeHHe BBIIEISATh CYLIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
HYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHHW3MOB; OCOOEHHOCTH
IpoIlecCOB OOMEHa BELIECTB U MPEBPAIICHUSI SHEPTUH B KIIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MUTO03a, Meilo3a,
OIUIOJOTBOPEHHUsI, PAa3MHOXKEHUs, WHIWBHUIYyaJIbHOIO PpA3BUTHS OPraHU3Ma

(oHTOTEHE3)
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Ymenune NPpUMCHATH IOJYYCHHBIC 3HAHUA JIA 06’bHCHeHI/IH 6I/IOJIOFI/I‘-ICCKI/IX
MPOLECCOB U SIBJICHUH, /ISl IPUHSATHUS MPAKTUYECKUX PEIICHUN B TOBCETHEBHOM
KHU3HU B LesIX oOecredyeHus OE30MacHOCTH CBOETO 3/I0pOBbS U 370POBbS
OKPYXAIOMMX JIOACH, COOMIOJCHUS HOPM TPAMOTHOTO TIOBEICHHUS B
OKpYXKaroIIel MPUPOJHON Cpelie; MOHNMAHHEe HEOOXOIUMOCTH HCIIOIb30BAHHUS
JOCTHKEHUI COBpEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH ISl palliOHAIBLHOTO

MpUpOaAO0ITIOJIb30BaAHUA

YMenue peiiatb SJCMCHTAPHBIC T'CHCTUYCCKHUEC 3ada4ud Ha MOHO- H
,I[I/IFI/I6pI/I,I[HO€ CKp€IIMBAHUE, CLCIIVICHHOC HACJICAOBAaHHUEC, COCTABJISATH CXCMbI
MOHOFI/I6pI/II[HOl"O CKp€UIMBAaHUA I IMPEACKA3aHUA HACICAOBaHW IIPU3HAKOB Y

OpPraHu3MOB

YMeHHue BBINONHATH Ja0OpaTOpHble M MpakTU4YeCcKHe paboThl, COOII0AThH

npaBuiia pu padoTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM

YMeHHe KpPUTHYECKM OLIEHMBaTb U  HUHTEPIPETHPOBATH  MH(POPMAIUIO
OMOJIOTUYECKOTO COJIEpXKaHMs, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAaHUSA U3
pa3ianuHbIX UcTouHUKOB (CMMU, Hay4yHO-IONMYINISIpHBIE MaTepHallbl); STUYECKUE

ACIICKTbI COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 6I/IOJIOFI/II/I, MCIHUIMHC, OHMOTEXHOJIOTHH

10

11 KJIACC

Kon
NMpoBepsieMoro

pe3yjabTara

YMenue co3aaBaTh COOCTBEHHbBIE MMChbMEHHBIE U YCTHBIE COOOIIEeHMsI, 000011ast
OMOJIOTMYECKYI0 HMH(POPMAIMIO W3 HECKOJbKHX HMCTOYHHUKOB, TI'PAMOTHO

KCII0JIb30BaTh MTOHATUMHBIN alrapar OHOJIOrHH

IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMupoBaHHOCTh 3HaHUI O MecTe M PoJId OMOJIOTMH B CHCTEME Hay4YHOT'O
3HAHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAyYHOTO MHPOBO33PEHMUS; O BKJIAJE POCCUNUCKUX U
3apyOexXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE Ouonoruu; (QyHKIHOHAIBHOM

TpaMOTHOCTH YCJIOBCKA AJIA pCHICHUA KU3HCHHBIX 3a1a4

YMeHne pacKkpbIiBaTh COJEpKaHHE OMOJOTUYECKHX TEPMUHOB U TOHSATHN: BUJ,
MOMYJISAIMS, TeHO(POH, SBOIIONUS, ABIKYIIME CUJIBI ((aKTOPHI) SBOIIOIUH,
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IpUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa30BaHue, SKOIOTHYeCKHe (haKTOPHI,
IKOCUCTEMa, TPOAYIEHTHI, KOHCYMEHTBI, pEIyLEHThl, M[eNH IHTaHWus,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHos, onochepa

YMeHnue uznarats Ouosiorudeckue reopun (IBoonronHas Teopust Y. JlapBuHa,
CUHTETHYECKas TEOPHs IBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apPOIBILLIEBOTO
cxoactBa K.M. bapa, yepenoBaHusl ri1laBHBIX HAMNPABICHUNA U IMYTEH 3BOJIIOIIUU
A.H. CesepuoBa, yuenus o Ouochepe B.M. Bepnajackoro), ompenensith

T'paHUIbl UX IPUMCHUMOCTH K JKUBBIM CUCTCMaM

YMeHue BIafeTb METOJaMH HAyYHOTO MO3HAHUS B Ouonoruu (HaOIOACHHUE U
OIMCAHUE KUBBIX CUCTEM, IIPOLECCOB U SIBJICHUI; OpraHU3alus U MPOBEAECHUE
OMOJIOrMYECKOr0  AKCIEPUMEHTAa, BBIIBWKEHHE  TUIOTE3bl;  BBISBICHHE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYMHAMH, OOBSICHEHHE IOTYYEHHBIX
pEe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB; YMEHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3YJII)TaTOB)

YMeHue BBIIETATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHOIOTHYECKUX
O00OBEKTOB: BHUJIOB, NOMYJSIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreoleHO30B U JKOCHUCTEM; OCOOEHHOCTH IIPOLECCOB HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OPraHu3MOB, JEHCTBHUS JKOJOTMYECKHX (PAKTOPOB Ha
OpPraHu3Mbl, [E€PEHOCA BEHIECTB M TIOTOKAa JHEPIrMU B SKOCUCTEMAX,
AHTPOITOTE€HHBIX M3MEHEHU B JKOCHCTEMAxX CBOEW MECTHOCTH, KPyroBOpOTa

BEIIECTB U OMOTEOXUMUYECKHX IIUKIIOB B Onocdepe

VYmenune MNPUMCHATH IOJYYCHHBIC 3HAHHA JIA 00BSICHEHUS OHOJOrMYECKUX
MIPOLIECCOB U SIBJICHUH, JUISl HPUHATHUS PAKTUYECKUX PEIICHUI B TOBCEHEBHOM
JKU3HM B IENsAX oOecredeHus Oe30MacHOCTH CBOETO 3/I0pPOBbS U 30POBbS
OKPY)KAIOIIMX JIIOJ€H, COONIOJEHUST HOPM TPAMOTHOTO TIOBEICHHUS B
OKPY’KaIOIIeH MPUPOAHON cpejie; TOHUMaHWe HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTH>KEHU I COBPEMEHHOI OHMOJIOTHH JUTSt palMOHAIBHOTO

MpUPOAOII0JIB30BAHNA

YMmenune peaTtbh 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBIATH CXCEMbI

MEepPEeHOCca BEIIEeCTB ¥ SHEPTUU B IKOCUCTEMaX (LIeTTH MTUTAHMUS)

VYMeHue BBINONHATH JAOOpPAaTOpHbIE M TpPaKTUYECKHEe padoThl, COOII0AThH

npaBuia Mpu padoTe ¢ yueOHbBIM U J1a0OpaTOpHBIM 000PYI0BAHUEM

YMeHue KpUTHUECKH OLEHUBaTh M  HMHTEPIPETUPOBATH  HUH(OPMALINIO
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10

OMOJIOTMYECKOTO COJEp)KAHUS, BKJIIOYAMONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pasnmuuHbix ~ wctouHukoB  (CMMU,  HayuyHO-TIOMyJsipHBIE  MaTepHaIbI);
paccMaTpuBaTh TJI00ATBHBIE JKOJIOTMYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GbOopMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MTO3UITUIO

YMeHue co3aaBaTh COOCTBEHHBIE TMCHbMEHHBIC M YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTUYECKYI0 HWH(POPMALMIO W3 HECKOJIBKUX HCTOYHUKOB, TI'PAMOTHO

MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

buonorus kak Hayka

1.1

Buonorus — Hayka o xuBod npupoje. Pons 6uonoruu B pOpMUPOBAHUU COBPEMEHHOM

HAy4YHOH KapTUHBI Mupa. CucTemMa OHOIOTHYECKUX HAYK

1.2

2.1

MeTto/1p1 TO3HAHUSA KUBOM MPHUPOBI (HAOII0AeHHE, SKCIIEPUMEHT, OITUCaHKe, U3MEPEHUE,

Kiaccu(uKanus, MOICIMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX )
JKuBsble cucTeMbl M UX OpraHu3alus

JXKusbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHus: ononoruu. CBoicTBa OMOCUCTEM

U UX pazHooOpasue

2.2

YpoBHM  opraHu3anuu  OMOCUCTEM:  MOJEKYJSAPHO-TEHETHUUECKUH,  KIETOYHBIH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYEeCKUH COCTaB KIJICTKH. XUMHYECKHE OJICMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTEI. Boaa U MUHCpPAJIIBHBIC BCIICCTBA. qDYHKIII/II/I BOABI WM MHHCPAJIBHBIX

BelecTB B kietke. [logepxanne 0cCMOTHYECKOTO OanaHca

3.2

benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. Hesamenumblie
Y 3aMEHUMbIE AMUHOKHUCIOThI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpPbl OEIKOBOM
MOJIEKYJbl  (TMepBUYHAs, BTOpUYHAsA, TPETUYHAs W UYETBEPTUYHAS CTPYKTypa).
Xumuueckue cBoiicTBa 6enkoB. buonornueckne GyHKINN OEIKOB.

®epMeHTHl — Ouosiornyeckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. Otnnuus (pepMeHTOB OT

HCOPTraHNYCCKUX KaTaJIn3aTOPOB

33

VYrieBoibl: MOHOCaXapuIsl (TITF0KO03a, pu003a U 1€30KCHpH003a), Tucaxapuabl (caxaposa,
JIAKTO3a) ¥ TOJIHMCaXapuabl (KpaxMall, TJIUKOTEeH, [eJUTI0I03a). bronornyeckue GpyHKIumn
YTJIEBO/IOB.

Jlunuael:  Tpurmuepuabl, crepouabl, (ochomunuasl. ['mapodunsHO-TUAPOPOOHBIE
cBoricTBa. buonornyeckue ¢pyHkimn mumuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB H JIMITHAIOB

KaK HCTOYHHUKOB DOHCPTUHU

34

Hyxnennossie kucnotsr: [IHK n PHK. Hykneotnnbl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.

Crpoenue u pyukuuu JIHK. Ctpoenue un pynkunu PHK. AT®: crpoenne u pyHKmm
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3.5

[Mutonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHHsI KIIETOK

3.6

3.7

Krnerka kak 1nenoctHas xuBas cuctema. O0Ire Npru3HaKy KJIETOK: 3aMKHYTas Hapy>KHas

MeMmOpaHa, mosekynbl JJHK kak reHetndeckuii anmapar, cucteMa CHHTE3a Oelka

Tunsl KJIETOK: dJyKapuoTHyeckas M mpokapuoTuyeckas. (OcoOEHHOCTH CTPOCHHUSA
MPOKApUOTHUYECKOHN KileTku. Kierounas creHka Oakrepuii. CTpoeHHE 3YKapUOTHUYECKOU

KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAS CTEHKA, TJMKOKAIUKC, WX (YHKIIHH.
[Tna3marudeckas meMOpaHa, e€ cBoiicTBa W GyHKIMH. [{uTorurasma u e€ opraHoHIBL
OpHoMeMOpaHHbIE OpraHouabl KJIETKH: sHjomiazMarudeckas cerb (OIIC), ammapar
lNonbmxu, muzocomsl. [lomyaBTOHOMHBIE OpraHOW/bBI KJIETKH: MHUTOXOHAPHUHU, IUIACTHIBI.
[Ipoucxosxxnenne MUTOXOHApH U miactua. Buasl minactua. HememOpanHbie opraHoUIbI
KIICTKH: PUOOCOMBI, KJICTOUHBIA IICHTP, PECHUYKH, KryTUKH. (DYHKIUU OPraHoUIOB

KJIETKU. BKITToueHust

3.9

Snpo — perynaTopHslii neHTp kieTku. CTpoeHue spa: saepHas 000I04Ka, KapruoIa3ma,

XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

4.1

4.2

43

OOmen BemiecTB, WM MeTa0OMM3M. AccUMWIISIMS  (TUIACTUYECKHd OOMEH) u
IUCCUMWIIALMS  (9HEpreThyeckuid OoOMEH) — JBE CTOPOHBI E€IMHOrO Mpolecca
merabomm3Mma. Tumbel oOMeHa BemiecTB: aBTOTPO(HBIM U TreTepoTpodHbiid. Poib

(GbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

®otocunte3. CperoBas M TeMHOBas (as3bl (¢orocuHTe3a. Peaknuu doTocuHTe3a.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUCHHE (POTOCHMHTE3a AN KHU3HM Ha 3emiie. BiausHue
yCIOBUM cpelbl Ha (OTOCHMHTE3 M CHOCOOBI TMOBBIMIEHHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEeMOCHHTE3UpyloIue OakTepuu. 3HaAYCHUE XEMOCHHTEe3a JUI JKU3HU Ha

3emie

OHepreTndyeckuii oOMeH B  KieTke. PacuiensieHue  BelIeCTB, BBIJICJIEHHE U
aKKyMYJIMpPOBAaHUE SHEPrUM B KJETKE. JTambl 3HepreTuueckoro obmeHa. [nukonus.
bpoxenne u ero Buabsl. KHCIOpOOHOE OKHCIIEHHE, WM KJIETOYHOE JIBIXaHHE.

O} heKTHBHOCTH DPHEPTETHIECKOTO OOMEHA

4.4

Peaknium MmatpuuHoro cuHres3a. [enermdeckas wuHdpopmauus u JHK. Peanuzanms

reHeTUYecKko uHpopManuu B KiIeTKe. ['€HeTHYecKHil KOJ U ero CBOMCTBa.
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Tpanckpunuuss — watpuusblii cunte3 PHK. Tpancnsuuss — OwuocuHTe3 Oenka.

Konupoanue amunokucnot. Poias pubocom B OrocuHTe3e Oenka

4.5

5.1

5.2

Heknerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi Bupyco (.M.
NBanoBckuii). OcoOCHHOCTH CTPOCHHS M KU3HEACSITEILHOCTH BUPYCOB. bakrepuodaru.
bone3nn pacreHuii, JKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE BUpycaMH. Bupyc
nmmyHoaedunura demoBeka (BUY) — BozOymutens CIIW[a. Ilpodumaktuka

pacipocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM
Pa3sMHOxeHMEe 1 HHIUBUYaIbHOE Pa3BUTHUE OPTaHU3MOB

Knerounblii muki, wid KU3HEHHBIM 1Mk kieTku. MuHTepdaza m muros. Ilpomeccsr,
nporekaromue B uHTepdasze. Permukamms — peaknus wmatpuaHoro cuHTe3a JIHK.
Ctpoenue xpomocoM. XpOMOCOMHBIM HA0Op — KapUOTHUII. JIUIITOMIHBIA M TallJIOWIHBINA
XpOMOCOMHBIE HaOOphl. Xpomatuasl. LluTOMOrMYecKne OCHOBBI Pa3MHOXKEHHUS H
WHJIMBUIYATIBHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne xnetkn — wmuto3. Cragum murtosa. llpouecchl, mpoucxopsiue Ha pa3HbIX

CTagusiax MHUTO34a. buonornyeckuii CMBICIT MHUTO3a

@opMmbl  pa3sMHOXKEHUS OpPraHM3MoOB: Oecmojioe u TojoBoe. Buasl 6Gecmosnoro
pa3MHOXXEHHUS:  JEJIeHWe  HaJBOE€, I[IOYKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
CopooOpa3oBaHNe, BEreTaTHBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KJIOHHUPOBAHHE

OpraHnu3mMoB, €ro 3HAYCHUEC JJIA CCIICKIINU

53

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.
Metio3. Craguu meriosa. [lpomeccsl, mpoucxonsdmue Ha cTaausx Meiosa. [loBenenue

XpoMocoM B Meno3e. Kpoccunrosep. broiaornyeckuii CMbICI M 3HaYEHUE MEN03a
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5.5

I'ameTorenes — mporecc 00pa3oBaHUsI MOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBEIE Kene3bl:
CEMCHHHUKN W SUYHUKU. O6p330BaHI/I€ U Pa3sBUTHUC IIOJIOBBIX KJIIECTOK — TaMET
(cmepmaTo3ouy, SHIEKIETKa) — crepmaToreHe3 U ooreHe3. OCOOEHHOCTH CTpPOCHHS

SIMIIEKIIETOK U ciepmaro3ouioB. OmnonorBopenue. [lapreHorenes

WunuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHOTeHe3).
Otansl 3MOPUOHATIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX KHBOTHBIX: IPOOJICHHE, TacTPYJIALMs,
opraHorenes. IloctamOpuoHanbHOE pa3zBuTHEe. THUIBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS:
npsiMoe, HempsAMoe (JMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOCHHE CEMEHH, CTaANU

Pa3sBUTHA

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB
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6.1

6.2

IIpeamer u 3amaum reHetuku. Mcropus pasBuTHs TeHETHKU. Biiax pOCCUUCKHX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE I'€HETUKU. MeTolbl reHeTUKH (FMOpHI0I0rHYecKuil,
LUTOI€HETUYECKUH, MOJEKYISIpHO-TeHeTH4ecKni). OCHOBHbBIE T'€HETHYECKHE MOHATUS.

I'enetnueckas CHUMBOJIMKA, UCITIOJIB3yCMasd B CXEMaAX CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH  HACJIEIOBaHMsI  IPU3HAKOB, ycTaHOBJIeHHble [. Mengenem.
Mounorubpuanoe ckpeuBaHue. 3aKoH eIuH000pa3zus TMOPUAOB MEPBOrO MOKOJIEHUS.
[IpaBuno nomMuHUpOBaHUS. 3aKOH pacIICIUICHUs MPU3HAKOB. [ MIIOTE3a YUCTOTHI raMer.
[TosHOE U HENOJIHOE TOMUHUPOBAHUE.

JurubpugHoe ckpeugBaHue. 3aKOH HE3aBHCHMOIO  HAcCJeIOBaHUS  IPHU3HAKOB.
[{uToreHeTnyeckue  OCHOBbI  JUTHOPUIHOTO  CKpEUIMBaHHUS.  AHaJIU3UpYIOLIEe
cKkpelmnBanue. Vcnosb30BaHWE aHAIM3UPYIOLIETO CKPEIIMBAHMS JJIs  ONpPEIEIICHUS

reHOTHIa 0co0u

6.3

6.4

6.5

CuemnieHHoe HacienoBaHue ImpusHakoB. Pab6ora T. Moprana mno cremieHHOMY
HaclleIOBaHUIO TI'eHOB. HapylieHue cLelieHHus T'€HOB B Pe3yJbTaTeé KPOCCHHIOBEpA.
XpoMOCOMHas TeOpusl HACIEICTBEHHOCTH. I eHeTuyecke KapThl.

I'eneTtrka noma. XpoMOCOMHOE OINpeseieHne mojia. AyToCOMbl U MOJOBbIE XPOMOCOMBI.
TI'omorameTHbie U rereporaMeTHbIC OPraHUu3Mbl. HaCJIeIIOBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX

C I10JIOM

N3meHunBOoCTb. Bubl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHas. Pounb
cCpeapl B HEHACIEICTBEHHONW WM3MEHYMBOCTH. XapaKTEpUCTHKA MOAU(DUKAIMOHHON
M3MEHYMBOCTHU. BapnanmoHHbIi psi M BapualmoHHas kpusas. HopMa peakuuu npusHaka.
KonnuecTBeHHBIE M KaueCTBEHHBIE NIPU3HAKM M UX HopMma peakuumu. CBoicTBa

MOI[I/I(I)I/IKaI_[I/IOHHOI\/’I HU3MCHYHMBOCTHU

HacnencrBenHast, Wi reHOTUIIMYECKasi, ©3MEHYMBOCTh. KoMOMHATHBHAS U3MEHYHBOCTD.
Meiio3 1 moi0BOM mpolecc — OCHOBa KOMOMHATMBHON M3MEHYMBOCTU. MyTalllioHHas
n3MeHuuBocTh. Kinaccuduxaius Mytanuii: reHHbIE XpOMOCOMHBIE, FTeHOMHbIE. YacToTa
NpUYMHBl  MyTanui. MyrareHHble (akTopbl. 3aKOH TOMOJOTHMYECKMX pSAOB B

HacneacTBeHHon n3menunsoctd H.M. BasunoBa

6.6

I'enetnka uyenoBeka. Kapuotum uemoBeka. OCHOBHBIE METOJIbI TEHETHUKH YEJIOBEKa:
TeHEATOTUYECKUN, OJM3HEIOBbIN, MUTOT€HETUYSCKUNM, OMOXMMHYECKHH, MOJEKYJISpPHO-
reHeTudyeckuid. CoBpeMEHHOE ONpe/IeleHUe TeHOTHUIA: TOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
FeHOTHUNHMPOBaHHE, B TOM uucie ¢ mnomoulpto [IIP-ananu3a. HacnencrBeHHbie
3a00JIEBaHHsT  YEIOBEKA: reHuple  0Oone3HW, OOJIE3HH C  HACIEACTBEHHO

MIPeIPacroIOKEeHHOCTbI0, XPOMOCOMHbIE Ooje3Hn. CoMaThdyecKue W TeHEepaTUBHBIE
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myTaruu. [IpuHIUns! 310poBoro obpasa KU3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICUCHUS
TEHETHYECKUX  Ooyie3Hel. MenuKO-TeHETHYeCKOe  KOHCYJIbTUPOBaHHE. 3HAYCHHE
MEAUIMHCKOW TEHETUKU B MPEIOTBPALLEHUH U JIEYCHUH TEeHETHYECKHX 3a00JIeBaHUit

YCJIO0BCKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

7.2

Cenekius Kak HayKa M Mpoliecc. 3apoxkJAeHUe CeNIeKIUU U JomecTukanus. Yuenue H.U.
BaBuiioBa o 11eHTpax MPOUCXOXKACHUSI U MHOTOOOpa3usi KyJIbTYpPHBIX pacTeHuil. LleHTpsl

IMPOUCXOKACHUA JOMAIIHUX KUBOTHBIX. COpT, nmopojaa, miraMm

CoBpeMeHHBIE METOBI CEIEeKIMU. MacCOBbI U MHIMBHIYaJbHBIH OTOOPHI B CEIEKIIUU
pacteHuii U >KkUBOTHBIX. OlLleHKa SKcTepbepa. bBIIM3KOpOACTBEHHOE CKpelIMBaHUE —
uHOpuauHr. Yucras nunus. CkpeuiuBaHue YUCTHIX JIMHUU. ['eTepo3uc, niam rudpuaHas
cwia. HeponctBenHoe ckpemmBanue — ayrOpunuar. OtmanéHHas rudpuam3anus U eé
ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJIYYECHHE MOTUIIONA0B. [JOCTHKEHHS CeIEKIUN

paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPI'aHU3MOB

7.3

11 KJIACC

buorexnosnoruss kak oOTpaciab MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. ITalbl CO3JaHUSA
pexombunantHoi JIHK u Tpancrennsix opranuzmoB. Kierounas nnxenepus. Kinerounsie
KYJbTYPBIL. MukpokJioHaJIbHOE pa3MHOXKEHHE pacTeHu. KnonupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEIIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.  ODKOJIOTHYECKHE H

strdeckue mpoodsemsl. MO — reHeTndecku MOIUPUIIMPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
DBOJIOIMOHHAS OUOIOTHS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa HBomonuu. [laneoHTonmornueckue: MOCIEAOBATEILHOCTh TMOSBICHUS
BUJIOB B TMAaJICOHTOJIOTUYECKON JIETOMUCH, mepexoanHbie (opmbl. buoreorpaduueckue:
CXOJACTBO M paznuure ¢ayH u (Iop MaTEPUKOB M OCTPOBOB. IMOPHOJIOTHUECKHE:
CXOACTBA W pas3Inynid 3M6pI/IOHOB Pa3HBIX BHUAOB ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
aHATOMUYECKHE: TOMOJIOTHMYHBIC, AHAJOTUYHBIE, PYIUMEHTApHBIE OPTaHbl, ATaBH3MBI.
MonekynsipHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX

MeTaboIMUECKUX MyTeH Y BceX OpraHu3MOB
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1.2

1.3

1.4

OpomonmonHass teopus Y. Jlapsuna. Ilpennocbulku BO3HMKHOBEHUS JapBUHH3MA.
JIBIKyIIME CHIJIBI 3BOJIIOLMHU BHJIOB MO JlapBUHY (M30BITOUHOE Ppa3MHOMKEHHE IpU
OrPaHUYEHHOCTH PECYPCOB, HEONpEAeIEHHAsT U3MEHUMBOCTh, 00ph0a 3a CyIeCTBOBAHHUE,

€CTECTBEHHBIN 0TOOD)

Cunrernueckas Teopust 3Bomornuu (CTO) u ocHOBHBIE €€ MOI0KeHUsI. MUKPOIBOTIOIHS.

[Tomynsiiust Kak €TMHMIIA BUIA U SBOJIIOLUN

JBxyume cuibl ((akTopsl) 3BOJIOLMM BHJIOB B Ipupoje. MyTalMoHHBINH Ipouecc u
KOMOMHATHBHAs M3MEHYMBOCTb. [lomynsuuoHHble BOJIHBI U Apei¢ reHoB. M3omsauus u
murpanus. EcrectBeHHBII 0TOOp — HampaBmsoumid  (aktop 3BomOIUH. DOPMBI
€CTECTBEHHOI'0 0TOOpa.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3Bomonuu. [IpuMeps! npucrnocodaeHui
y opranu3moB. ApoMop(}o3bl U UANOAJANTALIUH.

Bun u Bunoob6pasosanue. Kpurepum Bupa. OcHOBHbIE (OpPMBI BHI000pPa30BAHUSA:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

2.1

MaKpOSBOHIOI_II/IH. CDOprI 3BOJIIOUHN: q)HJIeTI/I‘IeCKaH, JAUBCPIrCHTHAsA, KOHBCPICHTHAsA,

napajuienpHas. HeoOpaTuMocTh 3BONIOIMH
Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

JloHay4HbIE NPEICTABICHUS O 3apOKIEHUU XU3HU. HayuHble runoress! BOSHUKHOBEHUS
KM3HM Ha  3emse: a0uoreHe3 W HaHcnepMusa.  XUMHMYECKas  SBOJIIOLIUSA.
OKCIIEpUMEHTAJIBHOE MOATBEPKACHUE XUMHYECKOM »HBoonnu. HadanpHble dTansl
ouonornueckor spomouuu. I'mnoreza PHK-mwupa. IlepBble KiIeTKM W UX 3BOJIIOLMSL.

q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

23

PasButne >xku3HM Ha 3emie 1o d3paM u nepuonam. Karapxeil. Apxelickag u
npotepo3oickas 3pbl. [laneo3oiickas spa U e€ nepuoabl: KeMOPUICKUHN, OpJOBUKCKUH,
CUJIIypUHCKHUM, NEBOHCKHMM, KAaMEHHOYIOJIbHBIM, IepMCKU. Me3o30lickas 3pa u e€
MIEPUO/IbI: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaliHo3oiickast 3pa u €€ Tmepuoapl: MaJeOre€HOBBIM, HEOTE€HOBBIM, AHTPOIIOIE€HOBBIN.
XapakTepucTuKa KiIuMaTa U TeOoJOrH4ecKuX mporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIHMH
PacTUTENILHOTO M KUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHUI U KUBOTHBIX. [losiBieHue,

PaClBET U BBIMUPAHHUC T'PYIIIT )KUBBIX OPTraHU3MOB

Cucrema OpraHMYecKOro MUpa Kak OoTpakeHue 3BOJIOLMUA. OCHOBHBIE CUCTEMATUYECKUE

IpYMIIbI OPTraHU3MOB

24

DOBoroIMs  4eloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpenacrtaBieHuil o
IIPOUCXOXKACHUN 4YeloBeKa. MeToabpl M3ydeHMsl aHTpornoreHe3a. CXOACTBa M pa3iauydus

51




2.5

yej0BeKa U )KUBOTHBIX. CHCTeMaTHYECKOE MOI0KEHUE YETIOBEKA.
JBwkymme cuiabl  (dakTopbl) aHTpomoreHeza. HacnencTBeHHas W3MEHUHMBOCTH U
€CTeCTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHHWE OPYIUHA TpYyIa,

MBIIJICHUE, pCUb

OCHOBHBIE CTaJMM W BETBU DBOJIIOIMU YEJIOBEKA: aBCTPAJOMHUTEKU, UEIOBEK yMEIbIH,
UYenosek mnpsmoxonsmuii, YemoBek HeaHlepraibckuid, YenoBek pasymubii. Haxonku
HCKOMAEMBIX OCTAHKOB, BpeMsl CYIIECTBOBAaHMs, OO0JACTh PACIPOCTPAHCHUS, O0BEM

TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYAHS

2.6

Uenoseueckue pacbl. OCHOBHbIE OOJIBIIIME pachl: €BporeouiHas (eBpa3uiickas), HErpo-
aBcTpasionHas (PKBAaTOpUalbHAsl), MOHIOJIOMAHAS (a3uMaTCKO-aMepuKaHckas). YepTol
MPUCIIOCOOJICHHOCTH MPEICTAaBUTENICH UYEIOBEYECKUX pac K YCJIOBUSAM CYLIECTBOBAHMSL.

E,I[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMma

Opranu3Mbl 1 OKpy’Karolias cpeaa

3.1

OKojorusi Kak Hayka. 3ajauyd U pas3ieiabl 3KoJoruu. MeToapl  3KOJIOTHYecKUX
HCCIeI0BaHUM. DKojlornyeckoe MUpoBo33penue. Cpebl 00UTaHUs OpPraHU3MOB: BOJIHAS,

HAa3€MHO-BO3AYyIIIHAA, IIOUYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruveckue Qakropsl. Kiraccupukammsi 3KoJoruveckux (akTopoB: abWOTHYECKHE,

OMOTHYECKHE U AHTPOIIOI'CHHBIC. HeﬁCTBHe OKOJIOTHYCCKHX Q)aKTOpOB Ha OpraHru3Mbl

33

AbGuotnyeckue  (GakTOpel:  CBET, TeMIepaTrypa, BIAKHOCTb. (DOTONEPUOIHU3M.
[TpucniocobneHns OpraHu3MOB K JEHCTBHIO a0MOTHUYECKHX (hakTopoB. bromormueckue

PUTMBI
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3.5

4.1

buotnueckue Qaxktopel. Buuapl OMOTHYECKMX  B3aUMOACHCTBMI:  KOHKYPEHIMS,
XMIMHUYECTBO,  MapasuTH3M,  MyTyalu3M,  KOMMEHCaIM3M  (HaxJeOHHYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HeHTpanu3M. 3HaueHHe OMOTHYECKHUX B3auMOJIeHCTBUI

AJId CyIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6HICCTBaX

OKOJIOTUYECKHE XAPAKTCPUCTUKHU TIOMYJIALUHA. OCHOBHBIC IIOKAa3aTeNIn MOonmyJianuun:
YUCJICHHOCTb, INNIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTL, IMPUPOCT, MUI'pALU. Z[I/IHaMI/IKa

YU CJICHHOCTHU MOMYJIAIHUN U eé peryisaunsa
COO6H_I€CTB3 1 3KOJOTMYCCKUC CUCTEMBI

CoobmiectBo  opraHu3smMoB —  Ouoneno3. CTpykTypel — OWOIIEHO3a:  BHIOBaf,

MIPOCTpaHCTBEHHas, Tpoduueckas (muiieBast). Buabl-nomMmuHanTel. CBsi3u B OHOIIEHO3E

4.2

Dkojorudeckre cucreMbl (9kocuctembl). [loHaTne 00 skocucTtemMe M OHUOTeoleHO3€.

(DYHKI_II/IOHB.HBHBIC KOMITIOHCHTBI JKOCUCTEMBI: NPOAYLCHTBI, KOHCYMCHTBI, PCAYLCHTHI.
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4.3

4.4

KpyroBopoT BemecTB u MOTOK 3HEPruu B 3kocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsl. [Iumessle nenu u cetu. OCHOBHBIE NOKAa3aTelM HKOCHCTEMBI: OHoMacca,
IPOAYKLHS. DKOJOTHUECKUE MUPaMU/Ibl: IPOAYKIUH, YUCIEHHOCTH, Onomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALNs, pazBuTue. CyKueccus

IIpuponnble SKOCHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHCTEeMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONOT€HHBIE YKOCUCTEMBL. ATPO’KOCUCTEMBI. YpOoskocucTemsl. buonorndyeckoe u
XO035HCTBEHHOE 3HaYE€HHE arpo3KOCUCTEM U YPOOIKOCUCTEM.

bropa3znoobpasue kak ¢pakTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOrMYecKOoro

paszHooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Omocdepe. I'panHunibl, coctaB U CTpyKTypa OHOCHEpHI.
Kuoe BemectBo u ero Qynkmuu. OcoOGeHHOcTH Ouochepbl Kak TII0OAIBHON
9KOCHCTEeMBI. JlMHAMHUYECKOe paBHOBEecHE M oOpaTHasi CBs3b B Omocdepe. KpyroBopoTsr
BEIIECTB U OMOTCOXMMHYECKHE IIMKIIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAJIBbHOCTH

6uoctepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenosedecTBo B Onocdepe 3emimn. AHTponoreHHbIe n3MeHeHus B Ouocdepe. [modansHbIe
9KOJIOTMYECKUE ITPOOIIEMBI.
OcHOBa palMOHAIBHOTO YMpPaBIEHUS MPHUPOAHBIMH PECypcaMd M HUX HCIOJIb30BaHHE.

JlocTuxkeHust OMOJIOTUU U OXpaHa MPUPOIBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

*buonorwus, 11 kmacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue /Ilox pen. [laceunuka

B.B., Akmnonepnoe o6mectBo «M3natensctBo «IIpocBemienney

*buomnorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; Ilox penakuueit

[Taceunuka B.B. Akmmonepnoe o6miectBo «M3aatenbcTBo «IIpocBemnieHuey

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

1. HHTepakTHBHBIE BUPTYyAJIbHBIC JJA0OPATOPHBIC U MPaKTHUECKue paboTsl (edsoo.ru)

2. VHTepaKkTUBHBIC METOANYECKUE MAaTEPHAIIbI JUIi METOJMYECKOI MOIEPKKM 00pa30BaTeIbHBIX
opranuzanui (edsoo.ru)

3. Meroauueckre peKOMEHIAIMH 10 OPraHU3alMy U IPOBEICHUIO OMOJIOTHYECKOTO IKCIIEPUMEHTA
Ha ypokax ouonoruu (edsoo.ru)

4, MeTtoanueckue PCKOMCHAAIHNH 110 OpraHru3alii U IPOBCIACHUTO OHOJIOrHYECKOI0 OKCIICpUMCHTA

Ha ypokax 6uomnoru# (1).pdf

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. IIpoekt «Bces 6uonorus» http://www.ebio.ru/index-1.html

2. buonorus. DnexTponnslit yueOHuk http://biologylib.ru/catalog/

3. buonorus. Ccbuiku Ha caiiTel o 6uonoruu http://biologylib.ru/catalog/
4. BuptyanbHas oOpa3oBaresbHas Jaboparopus http://www.virtulab.net
5. Untepuer ypok https://interneturok.ru/

6. 51 uny Ha ypok Ouonoruu http://bio.1september.ru/urok/

7. CoBpemeHHbIe ypoku Ouosoruu http://biology-online.ru/

8. MudopmarmonHo-cripaBouHbIi pecypc o 6uosnoruu http://www.cellbiol.ru/
9. buonoruueckwuii cinoBaps oH-naiH http://www.bioword.narod.ru/

10. JIpeBHME HicKOTIaeMbIe )KUBOTHBIE http://biodat.ru/

11. buonornyeckuii karanor http://www.ancientbeasts.ru/

12. 3oonorus nis yuurens http://www .5zaklepok.ru/
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