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HOACHUTEJIBHASA 3AITMCKA

[Ipun pa3zpaboTke mporpamMMbl MO OHOJOTUU TEOPETHUECKYIO OCHOBY JJIsi OIPEACNICHUS IMOAXOA0B K (HOPMUPOBAHUIO
colepkanus  ydyeOHoro mpeamera  «buosorus»y  cocraBuiM:  KOHIenTyalbHble — nojoxkenus DOIOC  COO o
B3aMMOOOYCITOBICHHOCTH II€JIeH, COACpKaHUs, PE3yJbTaTOB OOy4deHUs W TpeOOBAaHWUW K YPOBHIO TMOATOTOBKH BBITYCKHHKOB,
MOJIOKEHUSI 00 OOIIMX ULEeNsAX M MPUHLHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOIero
oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJOXKEHUS O crenuduke OMOIOrHH, €€ 3HAaYeHUM B TO3HAHHMM >KUBOMN
OpUPOJbl M OOECIEUEHUN CYIIECTBOBAHUS YeIOBEYECKOro oOmiecTtBa. CoOrjacHO Ha3BaHHBIM IOJOKEHHSIM, OMpPEIeSICHbI
OCHOBHbBIE (PYHKIIUU MPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Aa€T MpeAcTaBlIeHUWE O LENsIX, 00 oOmiell crparerun OOydeHHMs, BOCIHUTAHUS M Pa3BUTHS
oOydJaromuxcsi cpeAcTBaMu ydeOHoro mnpenMera «buomorusi», omnpegenser oOs3aTeNbHOE MPEAMETHOE COJACp)KaHHE, €ro
CTPYKTYPY, paclpeeieHre Mo pasjeinaM U TeMaM, PEKOMEHAYEMYIO IOCIEeI0BATeIbHOCTh U3YYCHHUSI y4eOHOro marepuaia ¢
Y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€M, JOTMKKM OOpa30BaTelIbHOrO IMpollecca, BO3PACTHBIX OCOOEHHOCTEH
00 y4Jaromuxcs.

B mporpamme mo OMONOrMHM TakKe YYHMTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JMYHOCTHBIM, METANpEeIMETHBIM U
MpPEAMETHBIM pe3yJibTaTaM 00ydeHHs B (POPMUPOBAHMU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHON JIESITEIBHOCTH/yueOHBIX
JelcTBUI 00yJaroluXcs Mo OCBOSHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUS.

B mporpamme mo Guomorun (10—11 xmaccel, 0a30BbIli ypOBEHB) pEaTU30BaH MPHUHIUI MPEEMCTBEHHOCTH B W3YYCHUHU
Ouosoruu, Onarojaps 4emMy B HeW NPOCMATPUBAECTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHUMN, CBSI3AHHBIX C (POPMHUPOBAHHEM
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIMUA JTUYHOCTH, SKOJIOTMYECKOrO0 MBIIUICHUS, MPEACTABICHUN O
3I0POBOM 00pa3e KU3HU U OEpeKHbIM OTHOILIEHHEM K OKpyXarolied mnpupogHoi cpene. [loatomy Hapsay ¢ M3ydeHHEM
00IIEOMOIOrMYECKUX TEOPUH, a TAKKE 3HAHUIN O CTPOCHUHU KUBBIX CUCTEM PAa3HOr'0 PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX
B HHX IPOIIECCOB B MPOTrpaMMe 1O OMOJIOTHH YIeJIEHO BHUMAaHUE UCIIOIb30BAHUIO MMOTYyYEHHBIX 3HAHWW B TTIOBCEAHEBHOM KU3HH
JUISL PEIICHHWS TPUKIAIHBIX 3a7ad, B TOM 4YHUCJIE: NPOPUIAKTUKA HACIEICTBEHHBIX 3a00JieBaHUN 4YelIOBEKa, MEINKO-
TeHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHHUSI SKOJOTUYECKU IIeJIECOO0PA3HOT0 MOBEACHUS B OKPYKAIOMIEH NPUPOTHOM
cpelie, aHajau3a BIWSHUS XO3SIMCTBEHHOW JEATELHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOAHBIX M HCKYCCTBEHHBIX IKOCHUCTEM.
Ycunenue BHUMaHUSA K TPHUKIAJAHONW HAMpPaBIEHHOCTH Yy4eOHOro mpenmera «bHONOTHsS» MPOJUKTOBAHO HEOOXOIUMOCTHIO
o0OecrieyeHusl yCJIOBUM I pEHICHUS OJHOW M3 aKTyaJbHBIX 3a/ad IIKOJHLHOTO OMOJOTUYECKOrOo OO0pa3oBaHUs, KOTOPas



npeanoaraet GopMuUpoBaHUE y OOYYaIOMMXCA CIIOCOOHOCTH aJanTHUPOBATHCS K WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHPA.

buonorust Ha ypoBHe cpemHero oOImero odpa3oBaHUs 3aHUMaeT BakHoe Mmecto. OHa obecrneumBaeT (HOPMUpPOBAHUEC Y
OOy4YalIIMXCsd NPEJICTABICHUM O HAyYHOW KapTUHE MHpa, paclupser U o0000maeT 3HAHMS O >KUBOM mpupoae, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alluy U 3BOJIIOLIUN, CO3IAET YCIOBUS JIs: MO3HAHUS 3aKOHOB KUBOM MPUPOJIBL,
dbopMupoBanusi (YHKIMOHATBHOW T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoOro obpa3a >KHU3HH, 3KOJIOTHYECKOIO
MBIIUIEHUS, HEHHOCTHOI'O OTHOIIEHUS K )KMBOM IPUPOJE U YEIOBEKY.

Bonpiioe 3HaueHue OWMONOTHS MMEET TaKXKe JJIA PEIICHUS BOCIUTATEIbHBIX M PA3BUBAIONIUX 3a/1ad CPETHETro OOIIETro
oOpa3oBaHus, colUaiu3aluu oOydamomuxcsa. M3ydeHue Ouonoruu  oOecrieuwBaeT  yCJIOBUS sl (pOPMUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYIbTYPHI, CIIOCOOCTBYET MHTETPALIMU
OMOJIOTUUECKUX 3HAHUM C TPEACTABICHUSMHU M3 JPYTUX Y4EOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XMMHUU U Treorpaduu.
Hazpannbie mosioxkeHus: 0 MpeaHa3HAYCeHUH Y4eOHOTo npeaMera «bruosorus CoCTaBWIIA OCHOBY JJIS OMPEETICHHS MOIX0I0B K
0TOOpY U CTPYKTYPUPOBAHUIO €T0 COAECPKAaHUS, MPEACTABICHHOI'O B MPOrpaMMe 10 OMOJIOTUH.

Ot60p coxepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH ¢ MO3UIIUN KYJIbTYPOCOOOPa3HOTO
MOJIX0J1a, B COOTBETCTBUU C KOTOPHIM 00YYArOIINECs TOJKHBI OCBOUTH 3HAHMS U YMEHUS, 3HAUUMBbIE JJIs1 (DOPMHUPOBAHUS OOIIICH
KyJbTYpbl, ONPENEISAIOIME aJeKBAaTHOE TIOBEICHHE YEJIOBEKa B OKpYyXKaloulell NpUpoOIHON cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KW3HU U MPAKTUYECKOM aAesTeabHOCTH. (Ocoboe MecTo B JTOW CHCTEME 3HAHUM 3aHUMAIOT HJIEMEHTHI
COJIEp’KaHUsI, KOTOPhIE CIIY»aT OCHOBOHM i (POPMHUPOBAHUS TMPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE
MUpa U [IEHHOCTHBIX OPUEHTALUIX JIUYHOCTH, CIOCOOCTBYIOIIMX I'yMaHU3AI[MU OMOJIOTHYECKOTr0 00pa30BaHusI.

CTpykTypupoBaHHE COAEpKaHMS y4EeOHOro Marepuajga B TMporpaMMe IO OHOJOTHMH OCYIIECTBICHO C Y4ETOM
MPUOPUTETHOTO 3HAYCHMS 3HAHUK 00 OTIMYHMTEIHLHBIX OCOOCHHOCTSIX XHBOW TMPUPOILI, O €€ ypPOBHEBOW OpraHwW3alud M
HBOJIIOIIMHU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro mpeamera «buoJOrus» BBIIEICHBI CIEAYIOLIUE COJIEpKaTelIbHbIE
munHun: «buomorust xak Hayka. Meroawsl HaydHOro mno3HaHus», «Kinerka kak Ouonormyeckas cucteMa», «OpraHusMm Kak
ounosoruyeckas cucremay, «CucreMa 1 MHOrooOpasue OpraHuyecKoro Mupa», « IBOJIOLU S KUBOW MPUPOABDY, « IKOCUCTEMBI U
MPUCYILHNE UM 3aKOHOMEPHOCTH.

Lens wm3ydyenust ywyeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJIaJieHUE OOYYalOIIMMHUCS 3HAHUSAMHU O
CTPYKTYPHO-(YHKIIMOHAJILHOM OpraHU3alliy )KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOpETEHUE YMEHUN HCIOIb30BaTh 3TH 3HAHUS
JUTSI TPAMOTHBIX JIEUCTBUM B OTHOIICHUHU OOBEKTOB )KMBOU MPUPOJIBI M PEIICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.



JlocTmkeHne Iend u3ydeHus: ydeOHoro mnpenMera «buomorus» Ha 0a30BOM ypoBHE 00€CIeYMBAETCS pEIICHUEM
CIIEAYIOLIUX 3a/1ay:

OCBOEHHE 00YYarOIIUMHCS CUCTEMBI 3HaHUN O OMOJIOTHYECKUX TEOPUSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX,
NpaBUjiaX, CIYKalUX OCHOBOW st (hOPMUPOBAaHHUsS TMPEICTAaBICHUN O €CTECTBEHHO-HAYYHOW KapTHMHE MHpa, O METO/Aax
HAy4YHOTr'O MO3HaHUsS, CTPOEHUH, MHOTOOOpa3uu M OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOIO YPOBHSI OpPraHW3alliH, BBIAAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAaHUAX B OMOJIOIHH;

(opmupoBaHuE y 00Yy4arOIIMXCs TTO3HABATEIbHBIX, UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHAIM3a
JaHHBIX O MYTAX Pa3BUTHS B OMOJOTMH HAayYHBIX B3TJISI0B, A€W U MOAXOAOB K M3YUEHHUIO KUBBIX CHCTEM DPa3HOIO YpPOBHS
OpraHu3aluu;

CTAaHOBJIEHME Yy OOy4arommxcsi oOled KyJabTypbl, (PYHKIMOHAJIbHOM TI'PaMOTHOCTH, PAa3BUTHUE YMEHHHM OOBSICHATH U
OLICHUBATh SIBJICHUS OKPY)KAIOIIET0 MHpa >KMBOM MPHUPOABI HA OCHOBAaHMHM 3HAHUN M OIBITA, MOJYYCHHBIX MPH H3y4EeHUHU
O1oJ0TrNY;

dbopMupoBaHUE Yy OOY4YAIONIUXCS YMEHUW WUIIOCTPUPOBATh 3HAUYCHUE OMOJIOTMYECKUX 3HAHUN B MPAKTHYECKOMN
JeSITETIbHOCTH YEIIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOIOTUN U arpOOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOEXKAEHHOCTM B BO3MOXXHOCTH I[IO3HAHHUS YEJIIOBEKOM JKMBOM MPUPOIbI, HEOOXOIMMOCTH OEpeXHOro
OTHOIIIEHUS K HEH, COOIIO/IEHUS] ITHUECKUX HOPM TIPH MPOBEACHNUN OMOJIOTHUECKUX HCCISTOBaHUMH;

OCO3HaHUE IEHHOCTH OMOJOTHYECKUX 3HAHWUW [JIsI TIOBBIIICHHUS YPOBHS DKOJOTUYECKON KYIbTYpHI, IS (HOPMHUPOBAHHUS
HAyYHOTO MUPOBO33PEHUS;

PUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI B TOBCETHEBHOM KM3HU JJIs1 OLICHKH MOCJIEACTBUI CBOEH NEATEIBHOCTH 110
OTHOILEHUIO K OKPYXKarollel cpesie, COOCTBEHHOMY 3710POBbI0, 00OCHOBAHME U COOMIOICHNE Mep MPOPUIAKTUKN 3a00JI€BAHUA.

B cucreme cpennero obuiero oopazoanus «bruonorus», nzydaemasi Ha 6a30BOM ypOBHE, ABJISETCS 00s3aTENbHBIM Y4€OHBIM
IPEIMETOM, BXOSIIMM B COCTAB MPEIMETHON 00s1acTH «ECTECTBEHHO-HAyUHBIE IPEIMETHD.

Jl51 n3ydenus: 6MoJIoruy Ha 6a30BOM YpOBHE CpefHero oouiero oopazoBanus oTBoauTcs 68 wacos: B 10 kimacce — 34 yaca (1
yac B Hefenro), B 11 kmacce — 34 yaca (1 gac B Hefemio).



COIEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OHONIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU M APYTUMHU €CTECTBEHHBIMHU HayKaMH,
dbunocodueit, STUKON, 3CTETUKON U TIpaBoM. Poiib Ouosnoruu B GopMHUpPOBAHUM COBPEMEHHOM HAay4yHOU KapTuHbl Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metonpl TO3HAaHMA KUBOW TpUPOABl  (HAOMIOAEHHWE, OSKCIEPUMEHT, ONHCAaHWEe, W3MEpPEHHue, KIacCH(pHUKaus,
MOJICTMPOBAHKE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdeMoHcTpanuu:

[Toprpetsr: Y. lapBun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u @. Kpuxk.

Tabmuup! 1 cxembl: «MeToabl TO3HAHUS )KUBOM PUPOIBD».

JlabGopaTopHbie ¥ MPpaKTH4YeCKUe padoThI:

[Ipaktnueckas padora Ne 1. «cnonb30BaHue pa3IMUHBIX METOAOB MPU U3YUEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPTraHU3ALUS.

KuBbie cucTeMbl (OMOCUCTEMBI) KaK MpeIMET U3ydeHus: Onosioruu. OTINYKe )KUBBIX CUCTEM OT HEOPTaHUYECKON TTPUPOIBI.

CaoiicTBa OMOCHCTEM M HMX Pa3HOOOpazwe. YPOBHH OpraHu3allid OMOCHCTEM: MOJCKYJSPHBIM, KJICTOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIHN, MTOMYJISITUOHHO-BU0BOM, IKOCUCTEMHBIN (OMOT€OIIeHOTUUECKHU), OMOoCchepHBIil.

JdemoHcTpanum:

Tabmuier u cxembl: «OCHOBHBIC TTPU3HAKH KU3HNY, «Y POBHU OPTAHU3AIUH YKUBOU MPUPOIHD.

Oo6opynoBanue: Mmojenb Mojekynsl JTHK.

Tema 3. XuMu4ecKuil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUM COCTaB KJIETKA. XUMHUYECKHUE FJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. BOJ1a 1 MUHEpaIIbHBIE BEIIECTBA.

OYHKIIUM BOJIBI 1 MUHEPAJILHBIX BEIIECTB B KJeTke. [lonaepxanue ocMoTuyeckoro OanaHca.

benku. CoctaB u crpoeHue 0eakoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMBIe M 3aMEHMMbIE aMUHOKHCIIOTHI.
AMUWHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OCIKOBOW MOJICKYINIBI (IIEpBUYHAS, BTOPHUYHAs, TPETUYHAS M YETBEPTHUHAS
CTPYKTYpa). XMMHUYECKHE CBOWCTBA 0eNKOB. bruonornueckue GyHKIIMU OEIKOB.



@®epMeHTbl — OHOJOrMYecKrue Kartaim3atopbl. CTpoeHHe (QepMeHTa: aKTHBHBIM LEHTpP, CyOCTpaTHas CIEeHH(PUYHOCTb.
Kodepmentsl. Butamunbl. Otinuust GepMEeHTOB OT HEOPraHMYECKUX KaTaInu3aTOpOB.

VYrneBonpl: MOHOcaxapuabl (TIOKO3a, pubo3a M ae30kcupubo3a), Aucaxapuibl (caxapos3a, JIaKTO3a) U MOJIHCaXapUabl
(Kkpaxma, IIIMKOTeH, 1IeJUTi0103a). bruomorndyeckue QyHKIUM YTriIeBOAOB.

Jlunuapt: Tpurmmnepuasl, Gochomunuas, crepounsl. ['uapodpunbHO-TUAPO)OOHBIE CBOMCTBA. bruonorndyeckue ¢GyHKIIAN
munuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB U JIUMTUJOB KaK HICTOYHUKOB SHEPTHUU.

Hyxneunoswie kucnotel: JIHK u PHK. Hykneoruasl — moHOMepbl HyKJIeMHOBBIX KuciaoT. Ctpoenue u dynkuuu JIHK.
Crpoenne u pynkuun PHK. Bunst PHK. AT®: ctpoenue u GyHKINH.

Hutonorust — Hayka o kierke. KierouHas Teopusi — mpuMep B3auMOJECHCTBUS UIeH U (DAKTOB B HAYYHOM IO3HAHUU.
Metoabl n3ydeHUs KIETKU.

Krerka kak nenoctHas >xuBasi cucreMa. OOuIue nNpr3HaKy KIETOK: 3aMKHYyTasl HapykHas MmeMOpana, monekynsl JIHK kak
IeHETUYECKUH anmapar, CucTeMa CUHTe3a Oellka.

Tunbl KIETOK: 3yKapuoTHUecKas M Ipokapuornueckas. OCOOEHHOCTH CTPOEHUsl MpoKapruoTHyecKol kieTku. Kierounas
cTeHka OakTepuit. CTpoeHUe 2YKapuOTUUECKOUN KIIeTKH. OCHOBHBIC OTJIMUMS PACTUTEIBHOM, >)KUBOTHOM M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKa, TIMKOKaIWKC, WX (yHkumu. [lnazmarnueckas memOpaHa, €€
cBoiictBa M ¢yHkuuu. [uTomnmasma u e€ opranouabl. OgHomemOpanHble opranouabl kietku: OIIC, anmapat I'onbmxu,
mn30ocoMbl. [loyaBTOHOMHBIE OpraHOMIbI KIETKU: MUTOXOHJIPUH, TIAcTUIbL. [IporcxoxaeHne MUTOXOHApUIA 1 miactu. Buasl
mwiactun. HememOpaHHBIE OpraHOWIbI KIETKH: PHUOOCOMBI, KJICTOYHBIA IIEHTP, LEHTPUONHU, PECHUYKHU, KIYTUKH. DYHKIIMU
OpraHOMI0B KJIETKU. BKitoueHus .

Snpo — perynsaTopHbId LeHTp kieTkd. CTpoeHue sapa: saepHas o000JIOYKa, KapHoIUla3Ma, XPOMAaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCnOpT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
K. M. Bap.

Jnarpammel: «PacripeneneHue XUMUYECKUX 3JIEMEHTOB B HEKUBOW MpUpone», «Pacnpenenenne XUMUYECKUX JJIEMEHTOB B
YKUBOU IIPUPOJIEN.

Tabmuer u cxembl: «llepuonnueckas Tabivila XUMUYECKHX d3JIeMEHTOB», «CTpoeHue MOJIEKYyJbl BOAb», «buocuHTe3
oenka», «CtpoeHne Monekyibl Oenka», «Ctpoenue pepmentay, «Hykinennosbie kucnotsl. JJHK», «Ctpoenne monekynsr ATDy,



«CTpoeHHE DYKApUOTUYECKOW KIIETKN», «CTpPOCHHE KWUBOTHOU KIETKW», «CTPOCHHE DPACTUTENBHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIETKN», «CTpOEHUE AApA KIETKN», «Y TIEBOABD, «JIunuasn.

OO0opyznoBaHue: CBETOBOW MHUKPOCKOI, OOOpyIOBaHHE JUId TPOBEACHUS HAOIIOACHUNA, W3MEPEHMH, HKCIEPUMEHTOB,
MUKpPONpPENnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX KIIETOK.

JlaGopaTopHble U MpakTH4YecKue padoThI:

JIabopatopHast pabora Ne 1. «M3ydueHne kaTaauTUUECKON aKTUBHOCTU (DEPMEHTOB (Ha MpUMEPE aMUIIa3bl WM KaTanasbl)y.

JIabopatopHas pabora Ne 2. «3yueHune cTpoeHus KJIETOK pacTeHUH, )KUBOTHBIX U OaKTEpUid 1Ol MUKPOCKOIIOM Ha FOTOBBIX
MHKPOIIPENapaTax U UX ONMHUCAHUE.

Tema 4. ’Km3HeneaTeJILHOCTL KJIETKH.

OOMeH BeniecTB, Wi MeTa00aIuM3M. ACCUMMIIALIMS (TIJIACTUYECKUT OOMEH) U AUCCUMMIIALIMS (IHEPreTUUEeCKU 0OOMEH) — JBe
CTOPOHBI €JUHOTO ITpoLecca MeTadoar3Ma. Polib 3aKOHOB COXpaHEHHUs BELIECTB U SHEPTUU B IOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHblil. Poib (hepmMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUN SHEPTUH B
KJIETKE.

®ortocunTe3. CeroBast u TeMHOBast a3kl GporocunTesa. Peakiuu dotocunTeza. DPheKTUBHOCTh POTOCHHTE3a. JHAYCHUE
dbotocuHTe3a A1 KU3HU Ha 3emiie. BimsgHue ycinoBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS] €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUHU.

XeMocuHTe3. XEeMOCUHTE3UPYIOITNe OakTepun. 3HaYECHUE XeMOCHHTE3a JIsl )KMU3HU Ha 3eMIie.

DOHepreTrueckuii oOMeH B KiieTke. PaciiernieHue BeUIeCTB, BbIICJIECHUE U AKKYMYJUPOBAHHE HHEPrUU B KIIETKE. DTallbl
sHepreTuyeckoro obmena. ['nukomus. bpoxenune u ero Buasl. KucinopogHoe oOKuclIeHHE, WM KJIETOYHOE JAbIXaHHE.
OxucnutenpHOe hochoprmmpoBanue. IHPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peaknuun matpuuHoro cunrtes3a. 'eneruyeckas undopmarus u JIHK. Peanuzanus renernueckoid mHdopmaim B KJETKE.
['enernyeckuit kon M ero cpoicTBa. Tpanckpunums — maTpuuHbid cuHTe3 PHK. Tpancmsmus — GuocuHTe3 Oenmka. DTambl
Tpancisiuun. KonupoBanre aMmuHOKUCIOT. Poib pubocoM B OnocuHTE3e Oenka.

Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropus otkpsitust BupycoB (. M. MBanoBckuit). OCOOGEHHOCTH CTPOECHUS U
KU3HEHHOT'0 IIMKJa BUPYCOB. bakrtepumodaru. boie3Hu pacTeHuil, >KMBOTHBIX M YEJOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc
ummyHonieurnta yenoseka (BUY) — Bo3oynurens CIINla. OGpatHasi TpaHCKpHUIIIUS, peBepTaza U unrerpasa. [Ipodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanuu:



[Toprpersr: H. K. Konsuos, /1. Y. Banosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tunbl muTanusy, «Metaboausm», «MHTOXOHAPHUSY, «IDHEPreTUUSCKHN 0OMeH», «XIIOpPOILIacTy,
«®otocuntedn, «Crtpoenne JIHK», «Ctpoenue u QyHKIMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHdeckuit Komy,
«Bupyce», «bakrepuodarm», «Ctpoenue u xxu3HeHHbld nukia supyca CIIN1a, 6akrepuodaray», «Pemukarus JJHK.

Ob6opynoBanue: moaenu-ammmkanuu «Y npoenne JIHK u Tpanckpumnmus», «buocunre3 Oenka», «CTpoeHHE KIETKNY,
Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounbi UK, WM SKU3HEHHBIM WK kieTku. MHtepdaza u murtos. Ilporeccel, mporekarommue B HHTepdase.
Pernmukanus — peakuus matpuunoro cunre3a JJHK. Crpoenue xpomocom. XpoMOCOMHBIA Ha0Op — KapHOTHUIL. JIUTUIOMIHBIN U
TarjouIHbIA XPOMOCOMHBIE HAOOphl. XpomaTuibl. [[uTonornueckue OCHOBBI Pa3MHOXKEHUS W WHAUBUIYAILHOTO pa3BUTHS
OpraHU3MOB.

Jenenne knerkn — Muto3. Ctaguu murtosa. [Iporeccsl, npoucxoasinme Ha pa3HbIX CTaAUAX MUATO3a. bMOJIOrnYecKnii CMBICIT
MUTO3a.

[Iporpammupyemasi rubenb KJIETKH — alomnTo3.

@opMbI pa3MHOKEHHUS OPraHU3MOB: OECHOJI0e U MoJ0BOe. Buibl Oecrnonoro pa3MHOKEHUS: JeIeHUEe HaJIBOE, MOYKOBAHUE
OJTHO- ¥ MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KIOHUPOBAHHE OPraHU3MOB, €rO0
3HAYECHUE JJIsI CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTJIMYUS OT OECIOI0rO.

Meiioz. Ctaauu meio3a. [Ipoueccsl, mpoucxojsinue Ha cTaauax Meio3a. [loBenenue xpomocom B Meiioze. Kpoccunrosep.
buonornueckuii CMbICT U 3HAYEHUE MEN03a.

['amerorenes — mporecc 00pa30BaHMs TMOJIOBBIX KJIETOK Y >KUBOTHBIX. [loJOBBIE >Kee3bl: CEMEHHMKHM W SIUYHUKH.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SMIeKiIeTKa) — cepMaTorene3 u oBoreHes. OcoO0eHHOCTH
CTPOEHUs SIMLIEKJIETOK U ciepmMaTo3onaoB. OmronorBopenue. [laprenorenes.

NuauBuayanbHoe pazButue (OHTOreHe3). DMOpUOHAIbHOE pa3BuTHE (IMOpUOTEeHEe3). DTanbl SMOPHOHAILHOTO PA3BUTHUS Y
MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, racTpyJisilus, opraHorenes. [locramOpronansHoe pazsutue. TUIbl MOCTAIMOPHOHATBHOTO
pa3BUTHA: TPSIMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBHI3BIBATH
BPOXXJIEHHBIE YPOJCTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTAANM Pa3BUTHSL.



JdemoHcTpanum:

Tabmuet 1 cxembl: «DOpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «J/[BOWHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUID,
«BereratuBHOE€ pPa3sMHOXKEHHE pacTeHUi», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kietounslii ukin», «Permmukanus JJHK», «Mutosy, «Meio3y», «IIpamoe u Henpsmoe pazButue», «l'amerorenes
Yy MJICKONTUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTAIMM OHTOTE€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKporpenapaThl «CriepMaTo30Mbl MIJIEKOIUTAIOMIET0Y, «SIHIEKIeTKa MIIEKOMUTAIOIIETOY,
«KapnoknHe3 B KIETKax KOpEIIKa JyKa», MarHuTHas Mojenb-anmmukanusa «Jllenenue xierkw», monens [IHK, monens
MeTadazHOU XPOMOCOMBI.

JlaGopaTopHble ¥ IPAKTH4YECKUE PadOThI:

JlaGopatopnas padota Ne 3. «HabmroneHue MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JyKa Ha TOTOBBIX MUKpOIpenapaTax.

Jlaboparopnas pabota Ne 4. «3ydeHue cTpoeHus MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpENnapaTax.

Tema 6. HacsieiCTBEHHOCTh U MI3MEHYUBOCTH OPraHM3MOB.

[Ipenmer u 3amauu renetuku. Mcropust pa3BUTHs TeHETUKUA. Poib LUTONOrMM M 3MOPHOJIOTUM B CTAHOBJIIEHUU T€HETHUKHU.
Bxnan poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHE TE€HETUKU. MeTo/Ibl TeHETHKHU (THOPUIOIOTUYECKUM, IIUTOTCHETHIECKUH,
MOJIEKYJISIpHO-TeHEeTHYeCKnit). OCHOBHBIE T'E€HETHYECKHME TMOHATUA. ['eHeTnueckass CUMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HACIIEOBaHUs MPU3HAKOB, yCTaHOBJIECHHbIE I'. MenaeneM. MoHOrnOpuaHoe cKpeluBaHue. 3aKOH eIUHO-
oOpa3ust ruOpuA0B nepBoro nokosenus. [IpaBuno nomMmuHupoBaHus. 3aKOH pacUIeIIEHUs MTPU3HAKOB. | MMOTE3a YMCTOTHI TaMeT.
[TostHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurnOpuaHoe cKpemuBaHue. 3aKOH HE3aBUCHUMOIO HacleA0BaHUsl MPU3HAKOB. LluTorenernyeckre OCHOBBI TUTUOPHUIHOTO
CKpELIMBaHUS. AHAIU3HUPYIOLIEE CKpelnBaHue. VCcnonb30BaHNE aHATU3UPYIOLIErO CKPEIIMBAHUS [IJII ONPENEICHUS T€HOTHUIIA
oco0wu.

CuemieHHoe HacnefoBaHue mpu3zHakoB. PaGora T. Moprana mno CHEIEGHHOMY HacleAoBaHUIO TeHOB. Hapymenue
CLICTUICHHSI TEHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHUsl HACIAEACTBEHHOCTU. | eHeTnueckue KapThl.

I'enetnka nona. XpoMOCOMHOE OnpeiesieHue 1moia. AyroCOMbI U IOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbI€ U reTeporaMeTHbIe
opranu3msl. HacnenoBanue npu3HaKoB, CHEIUIEHHBIX C MTOJIOM.



N3menunBoCcTh. Buabl HW3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHas. Ponb cpenbpl B HEHACIEACTBEHHOU
U3MEHUYMBOCTU. XapaKTEPUCTUKA MOJIU(PHUKAIMOHHOW HM3MEHYHMBOCTH. BapuanmoHHbIA psii W BapuaronHas kpuBas. Hopma
peakiuu mnpusHaka. KogudecTBEHHbIE M KAaueCTBEHHBbIC MPU3HAKU M WX HopMma peaknuu. CBoicTBa MOAU(DUKAIIMOHHOM
M3MEHYMBOCTH.

HacnencrBenHnasi, Wil TeHOTHIMYECKAs, M3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYHMBOCTH. Melo3 M ITOJOBOM Iporecc —
OCHOBa KOMOWHATHMBHOW HM3MEHUYMBOCTH. MyTalMOHHas W3MEHYMBOCTh. Kiaccudukamuss Myranuii: reHHble, XpPOMOCOMHBIE,
reHoMHble. Yactota W NOpUYMHBI MyTanui. MyrareHHble (QakTopbl. 3aKOH TOMOJIOTHYECKUX PSI0B B HACJICIACTBEHHOMU
m3MenunBoctr H. Y. BaBuoga.

BuesnepHast HaciIe1CTBEHHOCTh U U3MEHUYHUBOCTD.

I'enernka denoBeka. Kapumotun denoBeka. OCHOBHBIE METOJIBl T'€HETHKH YEJOBEKA: T'€HEAJIOTMUECKWU, OJIM3HEIOBBIM,
IUTOr€HETUYECKUM, OMOXUMUYECKUM, MOJIEKYJIApHO-TeHeTHUYecKuid. COBPEMEHHOE OIpEAEICHHE T'€HOTUIIA: IMOJHOI€HOMHOE
CEKBEHHpOBaHUE, TCHOTUIIUPOBaHUE, B TOM uuncie ¢ nomoinsto [TP-ananuza. Hacnencreennsie 3a001eBaHus YeIOBEKa: T€HHbIE
0oJe3HH, OOJIE3HM C HACIEJACTBEHHOW MpeapacIionoKeHHOCThI0, XPOMOCOMHBIE OoJyie3HH. CoMaThuecKkue W TeHEPaTHUBHBIC
mytaruu. CtBoJIOBbIE KJeTKH. [IpuHIMIBI 310pOBOro o0pasa >KU3HU, JUATHOCTUKH, MPO(UIAKTUKU U JICYEHUS TeHETUYECKHUX
Oone3neit. MeanKko-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAYCHHUE MEIUIIMHCKONW TEHETHKHW B TPENOTBPAICHUA U JICUCHHUH
IreHETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdeMoHcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuos.

Tabmuupl U cxeMbl: «MOHOTHOPUIHOE CKpEUIMBAaHUE U €ro IUTOTeHETHYECKas OCHOBa», «3aKOH PACIICIUICHUS U €ro
[UTOr€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI Tamer», «JlurubpuaHoe ckpeuuBanuey, «lluTonornueckue OCHOBBI
JTUTUOPUAHOTO CKpelluBaHus», «Meno3y, «B3auMoielicTBIE aljlelIbHBIX T€HOBY, «I'€HeTuYecKkre KapThl paCTEHUMN, )KUBOTHBIX U
yeJioBeKay, «I 'eHeTrKa 1momnay, «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIIETUICHHOTO € IMOJIOM», «KapuoTHuIibl 4eoBeKa 1 KUBOTHBIX),
«Bunpl n3menunBoctny», «MoaudukamoHnHas U3MEHUMBOCTHY, «HacnenoBanue pesyc-gpakropa», «['eHeTHKa TpyIn KPOBWY,
«MyTtanroHHas U©3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anuMkanuu «MoHoruOpugHoe ckpenuBanue», «Hemonnoe nomunupoBaHuey, «urubpumnoe
ckpentuBanue», «llepekpéct xpoMocom», MUKPOCKON W MHUKponpenapar «Jlpozoduna» (Hopma, MyTanuu (GopMbl KPbUIbEB U
OKpacKH Tena), repoapuii «I"opox moCceBHONY.

JlaGopaTopHble U MpakTH4YecKHe padoThI:



JlaGoparopnas padota Ne 5. «M3yueHue pe3yinbTaTOB MOHOTMOPUIHOTO U JUTHOPUIHOTO CKpPEIIMBaHUSA Y ApO30(Hibl Ha
TOTOBBIX MUKPOIIpENapaTax.

JlaGopatopnast padora Ne 6. «/3yuenne MoaudUKAITMOHHOW HM3MEHYUBOCTH, IOCTPOCHHWE BapUAIMOHHOTO psga M
BAPUALMOHHON KPUBOW».

Jlabopatopnas padota Ne 7. «AHaAIN3 MyTaluid y Ipo30(Q Ikl Ha TOTOBBIX MUKPOITPETIapaTax.

[IpakTuueckas padora Ne 2. «CocTtaBieHue U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesieknust opranu3sMoB. OCHOBbI OMOTEXHOJIOT M.

Cenexumsi Kak Hayka M IpoLEcC. 3apOoXKICHHME CeNeKUMH W JomecTukanus. Yduenne H. WM. BaBwioBa o neHTpax
IPOUCXOXKJIEHUSI U MHOrooOpasusi KyJbTYypHBIX pacTeHHil. LIeHTpbl mpoucxoxaeHHus JOMAalIHUX KUBOTHBIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBblii U MHAMBUAYAIBHBIN OTOOPHI B CENEKIIMH PACTEHUN U KUBOTHBIX. OIeHKa
AKCTEepbepa. BIu3KOpoaCTBEHHOE CKpelmuBaHue — HHOpUuAUHT. Yucras nuHusa. CkpeluBaHUe YUCTHIX JIMHUHM. ['eTepos3uc, uiu
rubpuaHas cuia. HepoactBeHHoe ckpemuBanue — ayropuauar. OtaanéHHas ruOpuauzanus u e€ ycnexu. VCKyccTBEeHHbIN
MyTareHes3 U MOoJy4EeHHUE MOJIUILTIONA0B. JIOCTHIKEHUS CENEKIIMN PACTEHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib Npou3BoACTBa. ['eHHas uHkeHepus. Jtarbl co3aanus pekomOuHanTHOM JIHK 1 TpancreHHbIx
opranu3moB. Kinerounass wnxkeHepusa. KinetouHble KynbTypbl. MHKPOKIOHAIBHOE pa3MHOXKEHHE pacTeHui. KitoHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHuW3MOB. DKOJIOTHYECKHE W 3Thdeckue mpodsiembl. MO — reneruuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.

JlemoHCTpauuu:

[Toprpersr: H. W. BaBuiios, U. B. Muuypum, I'. /1. Kapnieuenko, M. ®@. BanoB.

Tabmuupbl u cxeMmbl: kapta «LleHTpbI MPOMCXOXKAEHHUSA U MHOT00Opasus KyJabTYpPHBIX pacTeHuit», «llopoasl nomamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «Otnanéunas rulOpuansanus», «Paborel akagemuka M. @. lBaHoBay,
«Tomumnonausy», «O0ObeKkTHl OHMOTEXHONOTHMNY, «KileTouHble KyJIbTypbl U KIOHHpOBaHUE», «KOHCTpyHMpoBaHHE U TEPEHOC
I'€HOB, XPOMOCOM.

O6opynoBaHue: MYJS KU IJIOJOB U KOPHEIUIONOB JUKUX (OpPM U KYJIbTYPHBIX COpPTOB pacTeHWil, repOapuii
«CenbCKOXO03S1ICTBEHHBIE PACTEHUSY.

JlaGopaTopHble U MpakTH4YecKHe padoThI:



Okckypeuss «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJIEKIIUM PACTEHUM W JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYI0 (pepMy, COPTOUCIIBITATEIILHBIN Y4aCTOK, B TEIUTMYHOE XO3AUCTBO, JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYIHOT'O
LEHTPA)».

11 KIIACC

Tema 1. JBosroMoOHHast OMOTOTHS.

[IpennochuIKu BO3HMKHOBEHHSI SBOJIIOLIMOHHOW TEOpUHU. OBOJIIOLIMOHHAs Teopus U e€ MecTo B Ouonoruu. BinusHue
HBOJIIOLIMOHHON TEOPUH Ha PA3BUTHE OMOJIOTUU U IPYTHX HayK.

CeugerenscTBa 3BOMONMHU. llaneoHTOMOrMYECKHE: MOCIENOBATENBHOCTD IIOSBJICHUS BHJIOB B IAJIEOHTOJIOTHYECKON
JIETONMCH, ITepexo/iHble (popmbl. buoreorpaduueckue: cXoACTBO U pa3nuyue GpayH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Ppa3iMyusi 3MOPHOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHUE:
TOMOJIOTHYHbBIE, AHAJIOIMYHbIEC, PYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHU3MOB
HACJIEZICTBEHHOCTH U OCHOBHBIX META0O0IMUYECKUX IMYTEH y BCeX OpraHU3MOB.

OpomonmonHas teopus Y. JlapsuHa. [Ipeanocbuiky BOZHUKHOBEHUS JapBUHHM3MA. J[BMKYIIME CHIIBI SBOJIOLMHU BHJIOB IO
JapBuHy (M30BITOUHOE pa3MHOXKEHUE TMPU OrPAHUYEHHOCTH PECYpPCOB, HeolpeAenéHHas HW3MEHUYMBOCTh, OopblOa 3a
CYIIIECTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas reopus sBomonnn (CTD) u €€ OCHOBHBIE MTOJIOKEHUS.

Muxkpossomonus. [lonyranusa Kak eTMHUNA BUA U DBOIIOLHH.

JBwkymue cuiibl (PakTopbl) SBONIONMHM BUAOB B MpHpojae. MyTallMOHHBINA Mpolecc U KOMOMHATUBHAS HW3MEHUHBOCTD.
[TonynsaunoHHbIe BOJHBL U Apeii¢ reHoB. M3omsanusa u Murpanusi.

EctectBenHbIi 0TOOp — HampaBIAIOUINi GakTop 3BotoIKH. DOPMBI €CTECTBEHHOTO 0TOODA.

[IprcnocoOIeHHOCTh OPraHW3MOB KakK pe3ylbTar 3BOJIOLUH. [IpuMepbl mprucnocobieHnid y opranu3mMoB. ApoMoppo3bl U
UM0A Il TAllH.

Bun u BunooOpazoBanue. Kputepun Buaa. OCHOBHbIE (JOPMBI BUI000Pa30BaHUs: reorpapuueckoe, 3K0JI0rnyecKoe.

MaxkposBostonusi. P@opMbl 3BOMIONUH: (QUIETHUECKAsl, AUBEPreHTHAs, KOHBEPreHTHas, napajuienabHas. HeoOparumocTs
DBOJIFOLIAH.

[IpoucxoxkaeHne OT HeclleUMANIN3MPOBAaHHBIX TpeaKkoB. [Iporpeccupyromas cnennanusanys. AganTUBHAS paIAALMS.



JdemoHcTpanum:

[Toprperst: K. Jlunnen, XK. b. Jlamapk, Y. HapBun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb, ®@. Mrwomnep, A. H.
CeBepI110B.

TaGmuub! 1 cxembl: «Pa3BuTHe opraHmdeckoro Mupa Ha 3emiie», «3apoJIbIIi TO3BOHOYHBIX KUBOTHBIXY, K APXEONTEPUKCY,
«Dopmbl OOpHOBI 3a cyriecTBOBaHUEY», «EcTecTBeHHBINM 0TOOpY», «MHOroo0Opasue CoOpToB pacTteHui», «MHOroodpaszue mopoj
KUBOTHBIX», «[lomynsiuuny, «MyTallmoHHasi W3MEHUYUBOCTHY, «Apomopdoss», «Maumoagantamuuy, «OOIIas aereHepaius»,
«/IBmwxymue cunbl sBomouun», «Kapra-cxema Mapmipyra nyremectBus Y. JlapBuna», «boprba 3a cyiiecTBoBaHMEY,
«IIpucnoco0aeHHOCTh OpraHnu3MoBy, «I eorpaduueckoe BUI000pa3oBaHuE), « IKOJIOTHUECKOE BUA00OPA30BAHHEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IM4YHBIMU THIIAMU OKPAaCKH, HAOOp MIIOAOB M ceMsiH, Kosulekius «lIpumepnl
3alIUTHBIX MPHUCIOCOOJICHUN Yy >KMBOTHBIX», MOJAENb «OCHOBHBIE HaIlpaBJICHUS IBOJIOIUUY», 00bEMHas mojenb «CTpoeHue
TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra mupa, KouieKius «DopMbl COXPAHHOCTH MCKOMAEMbBIX >KMBOTHBIX W PACTCHUID», MOJEIb
ammumkaius «llepekpéct XxpoMocom», BIaXHBIE mpenaparbl «Pa3Butne HacekoMoroy», «Pa3Burue IATYImIKM», MUKpOMpenapaT
«dpozoduna» (Hopma, Mmyrauuu GOpMbI KPbUIHEB U OKPACKU TEIA).

JlaGopaTopHble U MpaKkTH4YecKHne padoThbI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JIaGopatopHast pabora Ne 2. «Omnucanue mpucrnoco0JISHHOCTH OpraHu3Ma B €€ OTHOCHTEIIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMeE U Pa3BUTHE KU3HU HA 3eMmJIe.

JloHaydHbBIE TIPENICTABICHUS O 3apOXKIACHUU KU3HU. HaydHble TWIMOTE3bl BO3HUKHOBEHHS XKU3HU Ha 3emiie. aOuoreHe3 u
naHcrepMusi. XuMHAYECKast dBOIIONUA. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAaHMYECKUX. DKCIIEPUMEHTAIHHOE
MOATBEP)KICHUE XUMHUYECKON 3BomoIu. HauanpHble 3Tanbl Ouojoruueckoit sposoruu. ['unoreza PHK-mMupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYP W BO3HHKHOBEHHE MPOTOKJICTKU. [lepBhie KieTku U ux 3Bojtonus. DopMupoBaHre OCHOBHBIX TPYIII
JKUBBIX OPraHU3MOB.

Pazeutue xu3Hu Ha 3emie mo 3pam u nepuonam. Karapxei. Apxeiickas u npotrepo3orickas 3pbl. [laneo3oiickas spa u eé
NEPUOJbL: KEMOPHUICKUIA, OPJIOBUKCKUI, CHITypUHCKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIHN, TEPMCKHUH.

Meso30KicKas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kalino3oiickas spa u €€ nepuojsl: najJeoreHOBbIA, HEOT€HOBBIN, aHTPOITOI'€H OBBIN.



XapakTepuCTHKa KJIMMAaTa U T€OJIOTMYECKUX MporeccoB. OCHOBHBIE 3TAIbl IBOJIOLMK PACTUTEIBHOIO U )KMBOTHOI'O MHpA.
Apomopo3bl y pacTeHuit u )kuBOTHBIX. [losiBiIeHHE, pacBET U BBIMUpPAHHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHn4ecKoro Mupa Kak oTpakeHue 3BOIroIrun. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBoJIOLMA 4YeNoBeKa. AHTPOMOJIOTHs Kak Hayka. Pa3BuTue mpencTaBieHUN O MPOUCXOXKACHUM YelloBeKa. MeTombl
U3y4eHUs aHTponoreHeza. CXOACTBa U Pa3INyYUs YEJIOBEKA U )KUBOTHBIX. CUCTEMATHYECKOE MTOJI0KEHUE YEIIOBEKA.

JBwxymue cuibl ((akTopsl) aHTponoreHe3a. HacnencTBeHHass M3MEHUMBOCTb M €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN
00pa3 KU3HU, U3TOTOBJIEHNE OPYIUI TPY/a, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaUU U BETBHU 3BOJIIOI[MU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek ymelnslil, Yenosek npsmoxoasimuii, YemnoBek
HeaHepTaabckuil, YenoBek pasyMHbIil. Haxoaku MCKoNaeMbIX OCTAaTKOB, BpeMsl CYLECTBOBaHMs, 00JacTh PaclpOCTPaHEHHUs,
00BEM rOJIOBHOT'O MO3ra, 00pa3 )KM3HHU, OPYAHSL.

UYenoBeueckue packl. OCHOBHBIE OOJBIIME PaChl: €BPOINECOUIHAS (€Bpa3uiickas), HErpo-aBCTpaIouaHasl (3KBaTOpUaIbHAas),
MOHTOJIOUJIHAs (a3uaTCKO-aMepUKaHCKasi). YepThl NPUCIOCOOJIEHHOCTU IMPEICTaBUTENIEH YEOBEUYECKHX pac K YCIOBUAM
cymecTBoBaHus. EnuHcTBO yenoBedyeckux pac. Kputuka pacuzma.

JdemoHcTpanum:

[Toptpetsi: ®@. Peau, JI. ITactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. {apBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHME CONHEUHON cUCTEMBI», «Pa3BUTHE OpraHUYecKoro Mupay, «PacturenbHas KieTKay,
«KuBotHas kinetka», «lIpokapuotndeckass kietka», «CoBpeMeHHass cHCTeMa OpraHM4Yeckoro mwupa», «CpaBHeHUe
AHATOMHUYECKHX YepPT CTPOEHUS 4YeJIOBEKa M 4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX HAXOHOK
IIPEIKOB COBPEMEHHOTI0 YeJIOBEKa», «/IpeBHenmme monn», «JpesHue moan», «Ilepebie coBpeMeHHbIE IIoan», «HenoBeyeckne
pacbD».

Ob6opynoBanue: Mymsixku «l[Ipoucxoxnenune uenoBeka» (OIOCTBI aBCTPANIONMTEKA, MUTEKAHTPOMNa, HeaHAEepPTaIbIIa,
KPOMaHBbOHIIA), CJIENKH WM M300paKEHUS KaMEHHBIX OpYAUil NEpBOOBITHOIO YeloBeKa (KaMHHU-YOMNIEphl, pyouiia, ckpedia),
rEOXPOHOJIOrMYecKas Tadymua, KomieKuus «OopMbl COXpaHHOCTH MCKOITAEMBbIX JKUBOTHBIX U PACTEHUID.

JlabGopaTopHbie ¥ MPpaKTH4YeCKUe padoThI:

[TpakTrueckas padora Ne 1. «/3yueHne uckomnaeMbIX OCTaTKOB PACTEHUHN U )KMUBOTHBIX B KOJUIEKLIMSIX).

DKCKypeust «DBOJIIOLMS OPraHMYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN WM KpaeBeIUECKUl My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kalolasi cpeaa.



OKOJIOTMSl KAaK HayKa. 3aJadyd W pas3Aeibl JKOJOTMH. MeETonbl JKOJNOTHYECKUX HCCIENOBAHUN. OKOJIOTMYECKOE
MHPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 0OMTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, TIOYBEHHAs!, BHYTpUOPraHM3MEHHasl.

Oxonornyeckue ¢akropsl. Kinaccudukanusi 3K0noruueckux (pakTopoB: aOMOTHUECKHE, OMOTUYECKHUE U AHTPONOTEHHBIE.
JlelicTBrE HKONIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TeMIleparypa, BIaKHOCTh. @oronepuoausM. [IpucnocobneHus opraHu3MoB K JI€WCTBHUIO
abuornyeckux ¢akTopoB. bruongornyeckue puTMsI.

buotnueckue Qaxktopbl. Buasl OGMOTHYECKUX B3aUMOJEHCTBUI: KOHKYPEHLMS, XHMIIHUYECTBO, CUMOMO3 U €ro (hOpMBL.
[lapazuTusm, Koorepanus, MYTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAaxJIEOHWYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaveHre OMOTUYECKUX B3aUMOJICUCTBHM JIJIsl CYIIECTBOBAHMS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX .

DKOJIOTUYECKHUE XapAKTEPUCTUKU oM. OCHOBHBIE MMOKA3aTENH MOMYJISLMH: YUCIEHHOCTbD, INIOTHOCTh, POXKAAEMOCTbD,
CMEPTHOCTB, IPUPOCT, MUTpaLus. JJMHaAMUKa YUCIEHHOCTH NOITYJISIUU U €€ peryJssusl.

JdemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxembl: kapra «llpuponubie 30HBI 3emun», «Cpeabl OOUTaHHMS OpPraHU3MOB», «DoTonepuoanu3IM»,
«ITonynsiuuny, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTU MOMYISIUY HHOY30puu-Tyhenbkuy, «Ilumiesbie menmy.

JlaGopaTopHble M MPpaKTH4YeCKUE PadOThI:

JlaGopartopnas padota Ne 3. «Mopdomoruueckre 0COOCHHOCTH PACTCHHM U3 Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrnueckas padora Ne 2. «IToacyéT mIOTHOCTH MOMYJIALMKA pa3HbIX BUAOB PACTEHUI».

Tema 4. Coo0ecTBa 1 3K0JI0rH4IeCKUe CUCTEMBI.

Coo0rmiecTBO OpraHu3MoB — OuorieHo3. CTpyKTyphl OMOIEHO3a: BHAOBas, NMPOCTPAHCTBEHHAs, Tpoduueckas (MUIIEBas).
Bunsi-nomunadtel. CBsi31 B OMOLIEHO3E.

Oxonornyeckue cucteMbl (3kocucteMbl). [loHsitue 00 skocucteme u OuoreorieHo3e. DyHKIMOHATBHBIE KOMITOHEHTHI
HKOCHUCTEMBI: MPOAYIEHThI, KOHCYMEHThI, PeIYIEeHThl. KpyroBopoT BeIIECTB U MOTOK AHEPrHUU B 3Kocucteme. Tpoduueckue
(muiieBble) ypoBHU 3KocucTeMbl. [luimieBbie menu U cetu. OCHOBHBIE TOKAa3aTelld JKOCHCTEMbI: OuoMacca, MPOYKIIUS.
DKOJIOTUYECKUE THUPAMUIbL: TMPOIYKIIMUA, YHUCICHHOCTH, Ouomacchl. CBOMCTBAa IKOCHUCTEM: YCTONYMBOCTH, CAMOPETYIISIHS,
pa3zButue. Cykueccus.



[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€P M peK. IKOCHCTEMA XBOMHOT'O WM IIUPOKOIMCTBEHHOTO Jieca.

AHTpPONOTeHHbIE 3KOCHCTEMBI. ATpPO3IKOCHUCTEMBL. YpOo3kocucTeMbl. buonorndeckoe u XO34MCTBEHHOE 3HAYEHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak pakTop ycTronuuBocTH 3kocucteM. CoxpaHeHHue OMOJOrHYECKOro pa3Hoo0pa3us Ha 3emuie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa Ouochepsl. JKuBoe BemecTBo U ero (hyHKIUU.
Ocobennoct 6uocdepnl Kak riaod0aIbHON SKOCUCTEMBI. JInHaMHUeCcKOoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXMMUYECKHUE LUKIIBI 3JeMEHTOB (yriieposaa, a3zoTra). 30HalbHOCTh Ouochepbl. OCHOBHbBIE
OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3emiid. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe. ['1o0anbHbie IKOIOTrHYeCKUue TPOOIeMBbI.

CocyiectBoBanue MpupoAbsl U uenoBedecTBa. CoxpaHeHHe OHMOpPa3HOOOpa3us Kak OCHOBA YCTOMYMBOCTH OuocQepsbl.
OcHOBa palMOHANBHOTO YIpaBJICHUS NPUPOAHBIMU PECypcaMU W WX HCIMONIb30BaHWE. JlOCTIKeHUs OHWONOTHMM M OXpaHa
PUPOJIBI.

JdemoHcTpanum:

[Toprpersr: A. JIx. Tencmu, B. H. Cykaués, B. UI. Bepranckuii.

Tabmuier u cxembl: «llumessie nenu», «buomeHo3: coctaB U CTpykTypa», «lIpuponnsie coobmiectBay, «llenu nuranusy,
«DOxonoruveckas mupamuaay, «buocdepa m demoBek», «IKOCHCTEMa MIMPOKOIUCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOTO
aeca», «buoneHo3 BomoéMay, «ArporeHo3», «lIpuMepHbIe aHTpPOMOTreHHBIE BO3ACUCTBUA Ha MpHUpoay», «Baxueime
UCTOYHHUKH 3arps3HEHUs BO3yXa U TPYHTOBBIX BoJ», «[louBa — BakHelIas cocTaBisitonas ouocdepsl», «PakTophl Aerpagaliiu
nouBy», «llapaukoBeii 3¢ dexT», «DakTopsl pagrOaKTUBHOIO 3arpsisHEHUs Ouochepnl», «OO0mas crpykrypa Ouochepb»,
«PacnipocTpanenue xu3nu B 6mocdepe», «O30HOBBIN dkpaH O6uocheps», «KpyroBopot yriaepoaa B 6uochepe», «KpyroBopor
a30Ta B IPUPOJIEN.

O6opynoBanue: Mojenb-aniuMkanus «TunuyHbele OHOLIEHO3bI», Tepbapuil «PacturenbHble COO0IIECTBa», KOJUICKIIUU
«buoueHnos», «BpeauTenn BaXHEHIIHMX CEIbCKOXO3IUCTBEHHBIX KYJIbTYp», repOapvd M KOJUIEKUMU PACTEHUA U KUBOTHBIX,
NpUHAJIEKAIINE K Pa3HbIM 3KOJOTMYECKHMM TIpylmnaM ogHoro Buaa, Kpachas knura Poccuiickoit ®@enepaunu, n3o0paxeHus
OXpaHsIEMBIX BUJIOB PACTEHUM U KUBOTHBIX.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOTI'PAMMBI 11O BUOJOI'MN HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COOQO, ycranaBnuBaroTcsi TpeOOBaHMS K pe3yJibTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTrpaMM CpPEAHEro
ob11ero 00pa3oBaHUs: JIUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpykType IJHMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS IpeaMera «bHoJIOrus» BBIIEIECHBI CIEAYIOIINE COCTABISIOIINE:
OCO3HAaHME O00YYarOUIUMUCA POCCUMUCKOM TPaXIAHCKOW HMJEHTUYHOCTH — T'OTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSTEIHLHOCTU U
CaMOOIIPE/ICNICHNI0, HAIMYWe€ MOTHBAllMM K OOYUYEHHIO OHWOJIOTHM, IEJICHANPABICHHOE pa3BUTUE BHYTPEHHUX YOCKICHUIN
JMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUIUN DPA3BUTUS OUOJOTUYECKOrO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBAaThCS B CBOCH NIESITEIBLHOCTH IIEHHOCTHO-CMBICIOBBIMU yYCTAaHOBKAMU, MPUCYIIUMHU
cucteMe OMOJIOrMYecKOoro oOpa3oBaHHUs, HAJIMYHME SKOJOTMYECKOro MPaBOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI TpeameTa «buoJorus» MOCTUraloTCs B €AMHCTBE Y4eOHOW W BOCHHUTATEILHOU
NEATeIbHOCTY B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMH, HMCTOPUYECKUMH U JIYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMH B OOIIECTBE MpaBUIAMH M HOPMAaMH TOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMONO3HAHUS, CAMOBOCIIMTAHUS W CaMOpPA3BUTHS, Pa3BUTHA BHYTPEHHEW NO3WLHMMU JUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W TIPaBOMOPSAIKY, YEJIOBEKY Tpyla W CTapIieMy IOKOJCHHUIO, B3aMMHOTO YBAXCHHS, OCPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAAULIMSAM MHOIOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae U OKPYKarOUIEN Cpeie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUSA Yy4eOHOro mpeamera «bUONOTHS) TOJDKHBI OTpa)kaTh TOTOBHOCTb M CIOCOOHOCTH
O0y4JarIMXCs PYKOBOJCTBOBATHCA CHOPMUPOBAHHONW BHYTPEHHEW IMO3UIMEH JTUYHOCTH, CHCTEMOW IEHHOCTHBIX OPHUCHTAIIHMH,
MO3UTUBHBIX BHYTPEHHUX YOECKICHUN, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IIEHHOCTSM POCCHIICKOrOo OOIlEeCTBa, pacIIupeHue
YKW3HEHHOT'O OIbITA U OIbITA ACATEIBHOCTH B IMPOLECCE pealii3alliid OCHOBHBIX HAIIPABJICHUM BOCIUTATEILHOW AEATEIbHOCTH, B
TOM YHCJIE B YACTH:

1) rpa’aaHcKoro BOCIIMTAHUS:



C(OPMHUPOBAHHOCTh TPAKJIAHCKON IO3UIIMK OO0YJaroIIerocs KaKk aKTHBHOIO M OTBETCTBEHHOTO YJICHA POCCHICKOIO
oO11ecTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEH, YBaXKCHHE 3aKOHA M IIPABOIOPSIJIKa,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATECIBHOCTH IPH CO3JaHMM YYEOHBIX IPOEKTOB, PEIICHUU YYEOHBIX U
MO03HABATEIbHBIX 33/1a4, BBIMOJTHCHUN OMOJOTHYCCKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMPELIIATh COOCTBEHHYIO TO3MIIMIO 0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM YKU3HU U OOBICHITH €€;

YMEHHE YYHUTHIBATh B CBOUX JCHCTBHUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO B3aMMOJCHCTBHUS JIIOJACH C pa3sHBIMU
yOSKICHUSAMH, KyJIbTYPHBIMH [ICHHOCTSIMH M COITHAILHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOICCCE COBMECTHOIO BBHIMOJHCHHS yYCOHBIX, MMO3HABATEIbHBIX U HCCIIEI0BATCILCKUX
3aj1a4, yBOKUTEIBHOIO OTHOIIEHUS K MHEHHIO OIIIOHEHTOB IPH 00CYKICHUN CIOPHBIX BOIIPOCOB OMOJIOIHYECKOTO COACPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOM M BOJIOHTEPCKOM JIeATEIIBHOCTH;

2) MATPUOTHYECKOr0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTb POCCUMCKON TpPaKITAHCKOW HJEHTHUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH Iiepes PonuHoM, ropmoctu 3a cBOW Kpau, CBOO POauHy, CBOM SI3BIK M KYJIBTYPY, NPOLIJIOE U HACTOAILIECE
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHWE K MPUPOJHOMY HACJICAUIO U MaMSTHUKAM MPUPOJBI, TOCTHKEHUAM Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJOTUSIX, TPYIIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAaHOBJIEHHE M pa3BUTHE OHMOJIOTMH, MOHUMAHUS 3HAYCHUS
OHMOJIOTHY B TTIO3HAHUY 3aKOHOB MPUPOJIBI, B )KU3HHU YEJIOBEKA M COBPEMEHHOTO O0IIECTBA;

uaeiHas yoex1EHHOCTh, TOTOBHOCTh K CITY)KEHHUIO | 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro CyIb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAaIlMI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWUYMBOTO OYAYIIIETO;



OTBCTCTBCHHOC OTHOIICHUC K CBOUM POJUTCIIAM, CO3JaHNIO CCMbH Ha OCHOBC OCO3HAHHOI'O ITPHUHATHA HeHHOCTeﬁ ceMelHOU
KU3HHU B COOTBCTCTBUHU C TpaIULIUAMH HAPOI0B POCCI/II/I;

4) 3cTeTHYecKOoro BOCIIMTAHMSA:

ACTETUYECKOEC OTHOIIEHHUE K MHpPY, BKJIHOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPYJa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHMMAaHHUE YMOIIHOHATIBHOTO BO3/ICHCTBUS KUBOM MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHHUE MPOSABIISATH KAY4eCTBAa TBOPUECKOM JINUHOCTH;

5) ¢pusuueckoro BocnuTaHusi, POPMHUPOBAHNUS KYJIbTYPbI 310POBbsI 1 YMOIHOHAIBHOI0 0J1ar OTIOTYYHSI:

MOHMMAaHUE U peau3alus 370poBoro M 0e3omacHoro odpasa >KHU3HU (370POBOE MUTAHHUE, COONIOJCHUE TUTHMEHHUYECKUX
IpaBWJI W HOPM, COANaHCUPOBAHHBIM PpEXUM 3aHATHUM U OTAbIXa, pEryJsipHas (Qu3nyeckas aKTHUBHOCTb), OEpEKHOrO,
OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (PM3MYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [EHHOCTH MPABWJI MHANBUIYATHHOTO U KOJJICKTUBHOTO OE30IMaCHOTO TIOBEICHUS B CHUTYAIUSAX, YIPOXKAIOIINX
3I0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHME IMOCIICICTBUI ¥ HEPUSTHS BPEIHBIX MMPUBBIUCK (YIOTPEOIICHUS aIKOT 0I5, HAPKOTUKOB, KYPEHUS);

6) TPy10BOIr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYYy, OCO3HAHME IIEHHOCTH MAcTEPCTBA, TPYAOIH00HE;

TOTOBHOCTh K aKTHBHOM JESTEILHOCTH TEXHOJIOTHYECKOW M COIHMAIBHON HAIpaBICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH,
IUIAHKPOBATH U CAMOCTOATEIILHO BBIIOJIHATE TAKYIO IESTEILHOCTS;

HHTEPEC K pasIuuHbIM cdepaM Hpo(eCCHOHANBHOM IeSTEILHOCTH, YMEHHE COBEPINATh OCO3HAHHBLIA BBHIOOD Oymymiei
po(heCCHH U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIE IIIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMO00OPa30BaHUIO Ha IPOTSHKEHUH BCE JKHU3HU;

7) PKOJOrHYeCKOro BOCIIUTAHMS

AKOJIOTHUYECKH 11e7IeCO000pa3HOe OTHOIIEHNE K IPUPOIE KaK HCTOYHUKY KHU3HU Ha 3eMJle, OCHOBE €€ CYyIeCTBOBAHNS,

MOBBIIICHUE YPOBHS SKOJIOTHYSCKON KYIbTYPHI: MPUOOPETEHNE OIBITA TUTAHUPOBAHUS MMOCTYIIKOB U OLICHKH X BO3MOKHBIX
MOCJICICTBUM JIJIsI OKPYXKAIOILIEN CPEIbl;



OCO3HAHME II100aNTBHOr0 XapakTepa 3KOJIOTHUECKUX MPOOJIEM U yTe UX PELICHUS;

CIIOCOOHOCTh HCMOJIb30BaTh MPHOOpPETaeMble TPU HM3YYCHUH OWOJIOTMM 3HAHWA M YMEHHUS TPU PEIICHUH MpoOseM,
CBSI3aHHBIX C PAIMOHAJIBHBIM MPHUPOAOIOIB30BaHNEM (COOJIIOJCHHE TIPaBWJI TOBEACHUS B TMPUPOJE, HAMpPABJICHHBIX Ha
COXPaHEHHE PABHOBECHSI B DKOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, OMoChephbl);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpPEJ OKPYXKAIIEH MPUPOAHOM Cpele, YMEHHME IPOrHO3UPOBATH
HEeOJIaronpusATHHIE YKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATh UX;

HaJIM4YUE PA3BUTOTO SKOJOIMYECKOIO MBIIUICHHUS, SKOJOTMYECKON KYJIbTYpPhl, OIbITA JEATEIBbHOCTH HSKOJOTHYECKON
HaIlpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B TI03HABAaTEIbHOM, KOMMYHHUKAaTUBHOM U COLMAJIBHOW MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B PAKTUYECKOU JIEITEIHPHOCTH KOJIOTMYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHHA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKHM M OOIIECTBEHHOM
IIPAKTHKH, OCHOBAHHOI'O HA JUAJIOTE KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOEr0 MECTa B ITOJIMKYJIbTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UMUTATEIBCKOM KYJNbTYPbl KaK CPEICTBA B3aMMOACHCTBUS MEXKIY JIOJbMH M TO3HAHMS
MUDA;

NOHUMaHUE crieuruPUKy OMOJIOTUN KaK HAyKH, OCO3HAHUs €€ posid B (DOPMHUPOBAHUU PAIIMOHATLHOTO HAYYHOI'O MBIIUICHHUS,
CO3JIJaHUM LIEIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE IPUPOJBI, YEJIOBEKA U OOIIECTBA, B MO3HAHUU
IPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPaHEHUS MPUPOTHOTO PaBHOBECHS;

yOSXKJIEHHOCTh B 3HAYMMOCTH OHMOJOTMHU [UIsl COBPEMEHHON NMBWIM3ALMU: OOECIEUEHUsT HOBOTO YPOBHS pa3BUTHSA
MEAMIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMbI Pa3BUTHUS UYEIOBEUECTBA,
MOHCKAa TMyTEH BBIXOJA U3 TJIOOAJBHBIX SKOJIOTMYECKUX MpoOieM M obecreyeHus Tepexoia K YCTOMYHMBOMY Ppa3BHUTHIO,
paloOHAIBHOMY HCII0JIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTH B TOJYYCHHH OMOJOTHYECKUX 3HAHUH B IENAX MOBBIIICHUS OOIIEH KyIbTyphl, €CTECTBEHHO -HAYIHOM
rPaMOTHOCTH, KaK COCTABHOM 4acTh (DYHKIIMOHAJIBLHOW IPaMOTHOCTH 00yJarouuxcsi, GopMUpyeMOn MpU U3y4EHUH OHOJIOTUH;

INOHMMAaHHE CYILHOCTH METOJOB II03HAHUS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
NoJlydaeMble 3HAHUS JUJISl aHajiu3a U OOBSCHEHHUS SIBICHUM OKPYKAIOUIEro MHUpa U MPOUCXOJAUIUX B HEM M3MEHEHUH, YMEHHE
JiesiaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHS HAa OCHOBE HAayYHBIX (DAKTOB U HMMEIOLIUXCS JAHHBIX C LEIbI0 MOJYYSHHS JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BATh OMOJOTMYECKHE 3HAHUS Ui PELIEHUs MpoOJIEM B PEAbHBIX KU3HEHHBIX
CUTYAIUIX;

OCO3HAHME LIEHHOCTH HAYyYHOU AESITENBHOCTH, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO U UCCIIE0BATEIBCKYIO IEATEILHOCTD
WHANBUAYAJIHHO U B TPYIIIE;

TOTOBHOCTh U CITOCOOHOCTH K HEMIPEPHIBHOMY 00PAa30BAHUIO M CAaMOOOPa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUIN
110 OMOJIOTMH B COOTBETCTBUH C )KM3HEHHBIMU NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE Pe3yJbTaThl OCBOEHUSA Y4eOHOro mpeaMera «buosorusy» BKIHOYAIOT: 3HAUYUMbIE 11 (POPMUPOBAHUS
MHUPOBO33pPEHUSI 00YYAIOIIUXCS MEKIUCIUILUIMHAPHBIE (MEXIPEAMETHbIE) OOIICHAYUYHbIE MOHSITHS, OTPaKAIOLIUE LIEJIOCTHOCTD
HAay4YHOM KAapTUHBI MUpa M cHenu(uKy METOAOB MO3HAHUS, HCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs,
SBJIEHUE, MPOLIECC, CUCTEMA, HAYYHbIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0BaHNE, HAOII0ACHHE,
U3MEpEeHHEe, OHKCIEPUMEHT M JIpyTHWX), YyHHUBepcalbHble YyueOHble JelcTBUA (IIO3HABAaTENbHbIE, KOMMYHUKAaTHUBHBIE,
PEryISITUBHEIE), oOecrneunBaroniue GopMupoBaHue (HyHKIIMOHATbHON I'PaMOTHOCTH U COLIMATbHOW KOMITIETEHIIMHM 00yYarouXxcs,
CHOCOOHOCTh OOYYAIOMIMXCS MCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHbIE IeHCTBUS B TO3HABATENILHON U COLIMAIbHON MPaKTHKE.

MeTtanpeaMeTHbIE pe3ysIbTaThl OCBOEHUSI IPOrPaMMBbI CPEAHETO 00ILEro 00pa30oBaHMsl 1OJIKHBI OTPaXKaTh:

OBiageHne yHUBepCcalbHbIMU YUeOHBIMH IO3HABATEIbHBIMHU JAeHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE TEHCTBHUA:

CaMOCTOATENHHO (POPMYIHPOBATH U AKTYATU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOEHUHU 3HAHUW MPHUEMBI JIOTHUECKOrO0 MBIIIJIEHUS (aHAM3a, CUHTE3a, CPAaBHEHHUS, KJacCU(UKAIUH,
0000111eHNsT), PaCKpbIBaTh CMBICI OMOJIOIMUECKHUX IMOHATUH (BBIIEIATH UX XapaKTepHblE NPU3HAKH, YCTAHABIMBATH CBS3U C
JPYTUMU TOHATUSMU);

OIPEAEIIATh e AEATENbHOCTH, 3a1aBasi IapaMeTPbl U KPUTEPUH UX JOCTHIKEHHUSI, COOTHOCUTh PE3YJIbTATHI JEATEIbHOCTH
C MOCTaBJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOIOrMYECKUE OHATHS AJ11 00bsICHEHUS (DAaKTOB U SIBIICHUH KUBOUW MPUPOIbI;



CTPOUThH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, JI€AYKTUBHBIE, [0 AaHAJOTUHU), BBIABIATH 3aKOHOMEPHOCTU U
IPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BBIBOJIBI U 3aKIIFOUECHUS;

IIPUMEHATb CXEMHO-MOJEJIBbHBIE CPENCTBA I IPEACTABICHUs CYILIECTBEHHBIX CBA3€d M OTHOLUEHHW B H3y4aeMbIX
OMOJIOTHYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUUIN PA3HOTO PO/IA, BHIABICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUs MTPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJbTATOB LIEJISIM, OLICHUBATh PUCKU IOCIIECICTBUU
JEeATEINBHOCTH;

KOOPJAMHUPOBATH U BHITIOJHATH paObOTy B YCIOBUSX PEANbHOT0, BUPTYAILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KM3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TEHCTBUS:

BJIAJ€Th HAaBBIKAMHM Y4E€OHO-HCCIENOBATEIbCKOM M TPOEKTHOW JESATENbHOCTH, HaBbIKAMHU pa3pelieHus mpodiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOAOB PELIECHUS MPAKTUYECKUX 3a]a4, IPUMEHEHH IO PA3IMYHbIX
METO0B TTO3HAHHSI;

UCMOJIb30BaTh pPa3jIMyHbIe BUJbI ACSITEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHMSI, €ro MHTEpHpeTalu, IpeoOpa3oBaHUIO U
MPUMEHEHUIO B YUEOHBIX CUTYAIUSX, B TOM YHUCIIE MIPU CO3IaHUH YYEOHBIX U COLMATbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBII TUI MBIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAEATENLHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh IPUYMHHO-CICJCTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/1ady, BBIABUIATH TUIIOTE3y €€ pElIeHUs, HaXOIWUTh
apryMEHTHI JUIsl 1OKA3aTeJIbCTBA CBOMX YTBEPXKACHUN, 3a1aBaTh [TaApaMETPhbl U KPUTEPUU PELLICHUS,

AHAJIM3UPOBATH TIOJIYYEHHBIE B XOJE PEIIEHUA 3aJa4d pe3yJbTaTbl, KPUTHUYECKM OLEHMBATh WX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OI[CHKY HOBBIM CUTYAllUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH LI€JIEHAIIPABIEHHBIN MOKUCK MEPEHOCa CPEICTB U CIIOCOOOB ACUCTBUS B MPO(PECCHOHABHYIO CPENLY;

YMETb IEPEHOCUTH 3HAHUS B [I03HABATEIbHYIO U MPAKTUUECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WMJIEH, MpeajaraTh OpUTrHHAIbHbBIE MOAXObl M PEIIECHUs, CTaBUTh MPOOJIEMBbl U 33Ja4H, JOMYyCKarolue
QIbTEPHATUBHBIC PEILICHUS.



3) padora ¢ uHpopManmen:

OPUEHTUPOBATHCS B PA3JIMUYHBIX UCTOYHUKAX MHPOpPMAIUU (TEKCT€ Y4eOHOr0 MOCOOMs, HAYyYHO-TIONMYJISIPHOM JUTEparype,
OMOJIOTUYECKUX CJIOBApSAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHAIM3UPOBATh WH(OOPMAIIHIO
Pa3IMYHBIX BUAOB M (JOPM IIPEICTABIICHUS, KPUTHYECKH OIEHUBATh €€ TOCTOBEPHOCTh W HEIIPOTHBOPEYNBOCTH;

dbopMynHpoBaTh 3ampoChl W TPUMEHSTH Pa3IMYHBICE METOABl TPH TIOMCKE W OTOOpe Omosiormueckoil WHGOpMAIINH,
HEOOXOMMOH JIJIsl BHIMIOTHEHUST YUeOHBIX 3a/1a4;

NpuoOpEeTaTh OMBIT HWCIOJB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY
AKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOATENIFHO BHIOMpAaTh ONTHMAIBHYIO (GOpPMY MPEACTABICHHS OWOJOTHYeCKOd WHGOpMaIu (CXeMbl, rpadukw,
JarpaMMbl, TaOJHIIBI, PUCYHKH U IPYTOE);

WCITOJIb30BaTh HAYIHBIN S3BIK B KAYECTBE CPEACTBA MPH paboTe ¢ OMOJOTHYECKON HHpOpMAIMel: TPUMEHAITh XUMUYECKHE,
dbuznueckue W MareMaTH4YecKue 3HaKh ¢ CUMBOJBL, (opmynbl, aOOpeBuUaTypy, HOMEHKIATypy, HCIIOJNb30BaTh U
peoOpa30BhIBATh 3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHGOpManu, WHOOPMAITMOHHON O€30MaCHOCTH JTUYHOCTH.

OnJiajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JIEHCTBUSIMMU:

1) oGmenmne:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax >KU3HU, aKTHBHO YYacCTBOBATh B JUAIOIe WJIM JUCKYCCHH IO CYIIECTBY
00Cy)K1aeMoi TeMbl (YMEHHE 3a[aBaTh BOMPOCHI, BBICKA3BIBATh CYXKICHHS OTHOCHUTEIILHO BBITOJHEHUS TpeaiaracMon 3aJadw,
YYUTHIBATh HHTEPECH U COTIIACOBAHHOCTH IMO3UIIMIA JPYTUX YYACTHUKOB JHAJIOTa WK JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIICHHMS, TOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB, MTPEINOCHIIOK BOSHUKHOBEHHSI
KOH(MJIMKTHBIX CUTYallud, yMETh CMATYaTh KOH(PIUKTH H BECTH MIEPETOBOPHL;

BJIAJCTh Pa3IMYHBIMUA CIIOCOOAMU OOIICHHWS M B3aUMOJICHCTBHS, MOHMMATh HAMEPEHUS IPYTUX IIOJEH, TPOSIBISATH
YBOKUTEIHHOE OTHOIICHHUE K COOCCETHUKY U B KOPPEKTHOU (hopMe (GOpPMYITUPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCITIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl JesITeIbHOCTD:
NOHMMAaTh W HCIIOJIb30BaTh MMPEUMYLIECTBA KOMAaHIHOM M WHIUBUAYAIbHON paOOThl MpH peHIeHUH OHOJIOrMYecKOoi
po0OsieMbl, 000CHOBBIBATh HEOOXOJUMOCTh TPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHCTBUS MPU pELICHUU y4eOHOU 3a/1auu;



BbIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX NEUCTBUUA C y4€TOM OOUIMX MHTEPECOB M BO3MOMXKHOCTEM KaKJIOro 4jeHa
KOJIJICKTUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHMUPOBATH JEUCTBUA M0 €€ JOCTHKEHUIO:
COCTaBJISATH IJIaH ACUCTBUH, paclpeAesiaTh pOJid ¢ YUETOM MHEHUN Yy4aCTHUKOB, 00CYXAaTh pe3yJIbTaThl COBMECTHON PabOThI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJ1a M KAXK/I0TO yJaCTHHKA KOMaH bl B OOIMI pe3ybTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C MIO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3IMUHbIX CUTYalUsX, IPOSABIATh TBOPUECTBO U BOOOPAKEHUE,
OBITh MHULIMATHBHBIM.

OByageHne yHUBEPCAIbHBIMHU PeryJIATHBHBIMHU ACHCTBUAMM:

1) camoopranuzanus:

UCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS1 BBISIBIICHUS [TPOOJIEM U UX PELIEHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaLUsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JIEUCTBHUSIX M MOCTYIKax IO
OTHOLLIEHHUIO K JKMBOU MPUPOAE, CBOEMY 30POBbIO U 30POBBI0 OKPYKAKOLIUX;

CaMOCTOATENIbHO OCYIIECTBIATh I103HABATEIbHYIO JI€ATENbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO COCTaBJIATH IUIaH PEUICHUS! MPOOIEMBI C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMKy yueOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX IPEAOUYTEHUH;

JeNaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHUBAaTh IPUOOPETEHHBII OIIBIT;

croco0CTBOBATh (HPOPMUPOBAHUIO U MPOSBICHUIO IMTUPOKON IPYAUIMH B Pa3HbIX 00JACTSIX 3HAHWUU, MOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTeNbHBIA U KYIbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAIlUSIM, BHOCUTH KOPPEKTUBHI B JACSITEIILHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIBTATOB IICIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIIHPHON PEIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI W MBICIUTEIBHBIX TPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUH, HCIIOJIb30BAaTh MPHUEMBI pe(JICKCUH JJIs OLICHKH CUTYallMH, BIOOPA BEPHOI'O PEIICHUS;



YMETH OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKECHUIO;
IIPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX IIPU aHAJIA3€ PE3YJIbTATOB JIESTEIbHOCTH;

3) mpuHsATHE CeGsI M IPYrUX:

MpPUHUMATH ce0sl, MTOHUMAst CBOM HEJOCTATKH M JIOCTOWHCTBA;

IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU AHAIA3E PE3YIBTATOB AEATEIbHOCTH;
pU3HABaTh CBOE MIPABO U MPABO JIPYTUX Ha OLIMOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH JIPYTrOro YeJoBeKa.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yabTaTshl ocBoeHUs nporpaMmMmbl COO mo 6uonoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHEUU(pUYECKUE IS
yueOHoro mnpeamera «buosiorus» Hay4yHble 3HAHUSA, YMEHHS M CHOCOOBI JACHCTBUH MO OCBOCHHIO, HHTEpIPETAIUU
Y NPpeo0pa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4E€OHBIX
CUTYaIMsIX, a TaKKE€ B PEaJIbHbIX XKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C OuoJsiorueil. B mporpamme mpeameTHbIE pe3yibTaThl
MIPEJICTABIIEHBI O ToJaM 00y4eHHUsI.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» 6 10 kiacce TOMKHBI OTPAXKATh:

c()OPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU
COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJ€ POCCUMCKHUX U 3apyOeKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH YE€JIOBEKa JJIs PEeIICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PacKpbIBaTh COAEPKAHUE OMOJIOTMUECKUX TEPMHUHOB U MOHSATHI: U3Hb, KJIETKA, OPraHU3M, MeTaboau3M (0OMeEH
BEUIECTB W IPEBpAICHHE DJHEPruu), ToMeocTa3 (CaMOperyysilMs), YpPOBHEBas OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BeIeHUE (PETPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT M Pa3BUTHE;

YMEHUE H3Jararb OMOJOrMYECKHE TEOpUH (KJIETOYHAasl, XpPOMOCOMHAsl, MYyTAallMOHHAs!, LIEHTpaJbHAs JI0rMa MOJEKYJISIpHOU
ouonorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuyenus (o0 LeHTpax MHOrooOpasus U MPOUCXOKICHUS
KyJIbTypHbIX pacTeHuid H. Y. BaBuioBa), onpeaensTh rpaHuIbl KX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJaMU HAyYHOrO MO3HaHMsS B OMOJIOTMHU: HAOJIOJEHUE W ONUCAHHE JKUBBIX CHCTEM, IPOLIECCOB U
SBJICHUW, OpraHu3alus W NPOBEACHUE OUOJOTMYECKOr0 3KCIEPUMEHTA, BBIIBUYKEHHWE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH



MEXIy MCCIIEIYEeMbIMH BEJIMUYWHAMH, OOBSICHCHHE IMONYICHHBIX PE3yJbTaTOB, MCIIOIH30BAHHBIX HAYYHBIX MMOHSATHN, TCOPUH H
3aKOHOB, YMEHHE JeJIaTh BEIBOABI HA OCHOBAHUH TTOJTYYECHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICIIATH CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK ITPOKAPHOT U SYKAPUOT, OJHOKJICTOUYHBIX M1 MHOT'OKJIECTOUYHBIX
OpPTaHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB W TPEBpAICHUS DHEPTUU B KJICTKE, (POTOCHHTE3a, MJIACTHUYECKOTO U
OPHEPreTUYECKOTO0 OOMEHa, XEMOCHHTE3a, MHUTO03a, MEi03a, OIUIOJOTBOPEHUS, PAa3MHOKCHHUS, WHIWBHUIYAIBHOTO PAa3BUTHS
opraHusma (OHTOTeHe3);

YMCHHE TPUMCHSATH ITOJYYCHHBIC 3HAHUS JUISI OOBSICHCHHUS OHMOJOTMYECKUX IPOIECCOB W SIBJICHUH, I TPUHSTHS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOW JKM3HM C II€NBI0 oOecrmedeHusi Oe30MacHOCTH CBOETO 3I0POBbS U 3I0POBBS
OKPY)KAIOIUX JIFOJIeH, COOJIOJNECHUS HOPM T'PaMOTHOTO IIOBEJACHHUS B OKPYKAIOIICH TNPUPOJHON cpelne, ITOHMMaHUE
HEOOXOJMMOCTH  HCIOJIb30BaHUS  JOCTIKCHHH COBPEMCHHOW OHWOJOTMM W OHMOTEXHOJOTMH JII1  palldOHAIBHOTO
MIPUPOIOTIOTH30BAHNS;

yMEHHUE peliaTh JIEMEHTApHbIC TCHETHYECKUE 3a]]a4i Ha MOHO- U IUTHOPUIHOE CKPEIIMBaHKE, CIIEIJICHHOS HACIeI0BaHKE,
COCTaBIISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS IS TIPEACKA3aHMS HACICIOBAHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITMIOJHATH JaOOpaTOPHBIC W MPAKTHUECKUE Pa0OTHI, COOJIIOIATH MpaBujia IpHu paboTe ¢ y4eOHBIM 1 J1a00paTOpHBIM
000pyI0BaHHUEM;

YMCHHE KPUTHYECKH OIEHWBATh W HWHTEPIPETUPOBATH HH(POpPMAIMI0 OHOJIOTHYCCKOTO COACPKAHUS, BKJIIOYAIONIYIO
TICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHMKOB (CpEICcTBa MaccOoBOM WH(OpMAIMW, HAyYHO-TIOMYIISIPHBIC MaTEPHUAIbI),
ATUYECKHUE aCIIEKThI COBPEMCHHBIX UCCIICAOBAHUM B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHbBIC IHCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000I1as OWOJOTrHYecKyr0 HHOOpPMAIUI0 U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HMCIIOJB30BaTh MOHATUWHBIN anmapar OuOJIOTHH.

[IpenmeTHBIC Pe3yJIbTaThl OCBOCHHS YucOHOT0 npeameTa «bromorus» B 11 Ki1acce T0DKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS, O BKJIAJIC POCCHMCKUX M 3aPyOCKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUH, () YHKITMOHATHHON TPaMOTHOCTH YeJIOBEKA JIJIs PEIeHUs] )KM3HCHHBIX 3a]1a4;

YMEHHE pAaCKpbhIBaTh COJCpKaHUE OHMOJIOTHYCCKUX TEPMHHOB W TIOHSATUW: BHUJ, MOMYJSANHS, TEHOMOH], HBOJOIHS,
JOBIDKYIIHE CHJIBI ((haKTOpbhI) SBOJIOIMH, IPUCIIOCOOICHHOCTh OPraHWU3MOB, BHJIOOOPA30BAaHHE, SKOJIOTHMYECKHUE (HAKTOPHI,
AKOCHUCTEMa, IPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, IISNH IMUTAaHUs, YKOJIOTHUeCKas MupaMuIa, OHoreoeHos, onocdepa;



yMEHUE U3jarath OMojorudeckre Teopun (dBoormonHas Teopust Y. JlapBruHa, cuHTETHYECKasi TEOPUS SBOJIOLNH ), 3aKOHBI
U 3aKOHOMEpHOCTHU (3apoabiieBoro cxoactBa K. M. bapa, uepenoBanusi TJIaBHBIX HampaBieHUW W myred sBomonuu A. H.
CesepiioBa, yuenus o ouochepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbl KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BJAJETh METOJAaMH HAy4yHOIro TMO3HAHHWS B OMOJOTHMU: HAOJIOACHUE W OINHUCAHUE >KUBBIX CHUCTEM, MPOIECCOB U
SBIICHWUW, OpPraHM3aIvs W TPOBEJACHUE OUOJOTHYECKOTO SKCIEPUMEHTA, BBIIBWIKEHWE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIYy MCCIENyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOJYYEHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAaYYHBIX MOHSATUN, TEOPUH U
3aKOHOB, YMEHHE J€1aTh BBIBOJbI HA OCHOBAHUU ITOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNIATh CYIIECTBEHHBIC NMPHU3HAKA CTPOCHUSI OMOJOTHMUECKHX OOBEKTOB: BHUIOB, MOMYJSIIANA, MPOMYIECHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OHOreoIleHO30B M JSKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHON HW3MEHUYUBOCTH,
€CTECTBEHHOr0 0TOOpa, BUI000pa30BaHUsl, IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBUS HKOJOTHYECKUX (HaKTOpOB Ha
OpraHW3Mbl, IEPEHOCA BEIIECTB MW IOTOKA SHEPrUM B SKOCHUCTEMAX, AHTPOIOr€HHBIX H3MEHEHWM B JKOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHYECKUX ITUKIIOB B Onocdepe;

YMEHUE NPUMEHSTh TOJYYEHHBIE 3HAHUS MJI1 OOBSCHEHUS] OMOJOTMYECKUX TMPOILECCOB W SIBJICHUH, IJI1 MPUHATHUS
MPaKTUUYECKUX PEIICHUI B TIOBCEIHEBHOM >KU3HM C IIeJbl0 oOecredeHuss O€30MacHOCTH CBOEro 370pPOBbs U 3/I0POBbBS
OKpY)XAIOIUX JIIOJIeH, COOJIOJIEHUsI HOPM T'pPaMOTHOTO TIOBEJIEHUS B OKPYXKAIOIIEW MPUPOJHON cpene, MNOHUMAaHHE
HEO0OXOAMMOCTH MCIOIb30BAHUS JOCTHKEHUN COBPEMEHHOM OMOJIOTUM JIJIs1 PallMOHAIBLHOTO MPUPO 10T OJIb30BAHUS;

yMEHHUE peniaTh dJEMEHTApHbIE OMOJIOTHYECKHUE 3aJlaud, COCTaBJIATh CXEMBbI TIEPEeHOCA BEIIECTB M IHEPTUHM B AKOCHUCTEMAaX
(uenu nuTaHus);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE U MPAKTUUECKUE PadOThI, COOJIIOATH MpaBUiia IpHU paboTe ¢ yueOHbIM U J1a00paToOpHBIM
000pyIOBaHUEM;

YMCHHE KPUTHYECKHA OICHWBATh M WHTEPIPETUPOBATh HWH(MOpPMAINI0O OMOJIOTHYECKOTO COACpKAHUS, BKJIFOYAIONTYIO
NICEBJIOHAYYHBIC 3HAHUS M3 PANIMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMallMU, HAYYHO-TIOMYJSPHBIE MaTEpUalbl),
paccMaTpuBaTh TI00ABLHBIE YKOJIOTUYECKHE MPOOJIEeMBbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3ULINIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOIICHHS, 0000mas OMOJOrHYecKyl0 HWHMOpMaIuo u3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO UCTIOJIb30BaTh MOHIATUHHBIN anmapaTr OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne  |HammeHoBaHuMeE pa3fenoB U TEM MPOrPAMMBI KommuecTBo yacos SnexTponnbie (IHPOBHIE)
mn Bcero |KouTpombHbie |[IpakTiueckne | OOPA30BATENBHBIE PECYPCHI
paboThI paboThI
1 buomnorus kak Hayka 2 0.5 [[BubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
2 7KuBBIE CHCTEMBI U UX OpraHU3aLNS 1 [[bubmnoTexa [TOK
https://m.edsoo.ru/7f41c292]]
3 XUMHUYECKUI COCTAaB U CTPOCHUE KIIETKU 8 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/7f41c292]]
4 KuzHenesaTenbHOCTh KIETKU 6 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
3) PazMHOXEHNE 1 MHIUBUYAIbHOE PA3BUTHE 3) 1 [[bubmmoreka [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292]]
6 HacneacTBeHHOCTh M1 UBMEHYMBOCTH OPTaHU3MOB 8 1.5 [[bubmmoreka [IOK
https://m.edsoo.ru/7f41c292]]
7 Cenekius oprann3MoB. OCHOBBI OMOTEXHOJIOTHH 3 [[bubmmoTteka [IOK
https://m.edsoo.ru/7f41c292]]
8 PesepBHOE BpeMms 1 [[bubmmoreka [IOK
https://m.edsoo.ru/7f41c292]]
OBUIEE KOJIMYECTBO YACOB T10 ITPO'PAMME 34 0 4
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11 KJIACC

Ne  |HammeHnoBaHMe pa3fenoB U TEM MPOrpaMMBbl KommuecTBo yacos SexTponHbIe (HDPOBHIE)
mn Beero |Kontponshbie |[IpaxTudeckue | OOPa30BaTeITbHBIE PECYpChI
paboThHI paboThHI
1 DBOJIIOIMOHHAS OHMOJIOTHS 9 1 [[brbmoTexa ITOK
https://m.edsoo.ru/7f41cc74]]
2 BoO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJIE 9 0.5 [[bubmmoTteka [IOK
https://m.edsoo.ru/7f41cc74]]
3 OpranusMbl U OKpy>Karolas cpeia 5 1 [[bubmnoTeka [TOK
https://m.edsoo.ru/7f41cc74]]
4 Coo0111ecTBa U AKOJIOTUUECKUE CUCTEMBI 9 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41cc74]]
5 PesepBHOE Bpems 2 [[brbmoTrexa ITOK
https://m.edsoo.ru/7f41cc74]]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5
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