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HHOACHUTEJIBHASA 3AIINCKA

ITpu pa3zpaboTke MpOrpaMMsbl MO OHMOJIOTMH TEOPETHUYECKYIO OCHOBY JUISL ONPEACIICHUS MOIX0I0B K
dbopMupoBaHHIO coAepkaHHMs ydeOHOro mpeamera «buonorus» cocTaBUIM:  KOHIENTyalbHbIE
nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEp)KaHUs, Pe3ylbTaTOB OOY4YCHHUS U
TpeOOBaHUII K YpOBHIO MOATOTOBKHM BBIITYCKHHKOB, IOJIOKEHUS 00 OOLMX IHeNsixX W NpUHIUNAX,
XapaKTepU3YyIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpesHero olrmiero obpasoBanusi B Poccuiickoii
denepannn, a TAaKKe TMOJOKEHHS O crierupuke OUONIOTHH, €€ 3HAUCHUH B TTO3HAHUU XKUBOW TPUPOJIBI U
o0ecrieyeHUH CYIIECTBOBaHMs uyesloBeueckoro oomiectBa. CorinacHO Ha3BaHHBIM — MOJOXKEHHUSM,
orpeziesieHbl OCHOBHbBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouojoruu AaéT MOpeACTaBIeHHE O MLesIX, 00 oOmeil crpateruud oOydeHus,
BOCIIMTAHUSA U Pa3BUTUS OOyyaroUIMXcs cpeicTBaMu ydeOHoro mnpenmera «buosorus», ompezaenser
00s13aTeNbHOE TIPEAMETHOE COJEpIKaHUe, ero CTPYKTYpy, paclpelelieHHe IO pasfeliaM U TeMmaw,
PEKOMEHIyeMYI0 MOCIEeA0BATEIbHOCTh M3yUeHHUs] y4eOHOro Marepuana ¢ YYETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM 0Opa30BaTENBHOIO MpOIecca, BO3PACTHBIX O0COOEHHOCTEH
oOyyJaronuxcs.

B mporpamme 1o OHOJOrMM TakXe YYHUTBHIBAIOTCS TPeOOBaHMS K IUIAHHUPYEMBIM JMYHOCTHBIM,
MeTanpeMETHBIM U MPEJIMETHBIM pe3yjbTaTaM OO0y4yeHHs B (POPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEJIIbHOW  JIEATEIbHOCTH/YUEOHBIX JIeHCTBUH  OOydaloOmMXCsl 10 OCBOCHUIO  COJEPKAHHS
OMOIOrMYecKoro o0Opa3oBaHMUs.

B nporpamme mno Owomormu (10-11 xmaccel, 06a30BbIi YpOBEHB) pealU30BaH MPUHIHII
MIPEEMCTBEHHOCTH B U3yUY€HUHU OMOJIOTHH, Oaroiaps yeMy B HEW IMPOCMaTpUBAETCSl HANIPaBICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHPOBAHUEM E€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, [IECHHOCTHBIX
OpUEHTAIMM JINYHOCTH, IKOJIOTUYECKOTO MBILIUICHHUS, MPEICTaBICHUA O 30pOBOM oOpa3e KH3HU U
Oepe’KHBIM OTHOIIEHHEM K OKpy»Karomied mnpupogHoi cpene. [lostomy Hapsny ¢ u3ydyeHHEM
0011eOMOIOTMYECKUX TEOPHid, a TaKKe 3HAHUM O CTPOCHHMH >KUBBIX CHCTEM Pa3HOIO paHra M CyIIHOCTH
OCHOBHBIX TPOTEKAIOMIMX B HHUX IMPOLECCOB B TMporpamMme IO OHOJIOTUH YJEJIEHO BHHUMaHHUE
WCIIOJIb30BAHUIO MOJMYUYEHHBIX 3HAHUI B MOBCEAHEBHON KU3HU JJISl pELICHUs MPHUKIAIHBIX 3a7a4, B TOM
yucie:  NpoQUIAKTHKH  HACIEICTBEHHBIX  3a00JIeBaHMH  YEJIOBEKa,  MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAHMS DKOJOTMYECKH 1eJ1ecOo00pa3HOro TOBEIEHUSI B OKpYy)Karollen
IIPUPOJIHOM Cpelie, aHaJIN3a BIMSHUS X039HCTBEHHOM AESITEIbHOCTH YEIOBEKAa Ha COCTOSIHUE IIPUPOIHBIX
Y UCKYCCTBEHHBIX KOCUCTEM. Y CHUJIEHHE BHUMAHHUS K MPUKJIAJAHON HaNpaBJIeHHOCTH yU4eOHOro MpeiMera
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO O0ECICUEHUs] YCIOBMHA JUIS pEIICHUs OJHOW W3
aKTyaJIbHBIX 3ajlay IIKOJIBHOIO OMOJIOrHYEcKOro 00pa3oBaHus, KOTOpas mpenoaaraet (GOpMUPOBAHUE Y
o0yyaromuxcs CIOCOOHOCTH — aJanTUpOBaTbcs K  U3MEHEHUSM  JMHAMHUYHO  Pa3BHBAIOLIETOCH
COBPEMEHHOT0 MHpa.

Bbuonorus Ha ypoBHe cpeqHero obimero o0pa3oBaHus 3aHUMAaeT BaxkHoe MecTo. OHa obecrieunBaeT
dbopMupoBaHre y oOydaroluxcs MpeAcTaBlIeHU O HaydyHON KapTHMHE MHpa, pacuiupseT u o0oOmaeT
3HaHHUA O XUBOW NpUPOJE, €€ OTIMYUTENBHBIX NPU3HAKaX — YPOBHEBOW OPraHM3ALMM U SBOJIIOLMH,
CO3MaéT YCJIOBHUSA JJsi: IO3HAHUS 3aKOHOB JKMBOM MpHpOAbl, (GOpMUPOBaHUS (PYHKIIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro oOpasza >KU3HHU, SKOJOTMYECKOTO MBIIIJICHHUS,
[IEHHOCTHOT'O OTHOILIEHUS K )KMBOW MPUPO/JIE U YETOBEKY.

Bosnbiioe 3HaueHne OMOJIOTHS UMEET TakKe ISl PelICHUs BOCITUTATENIBHBIX U Pa3BUBAIOIINX 33124
cpemHero oOmiero oOpa3oBaHUs, COIUMANHM3alK oOydaronuxcs. V3ydeHue Oumoniormum oOecTieurBaceT
ycIoBHs JUIsI (POPMHUPOBAHUS WHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KyJIbTYpbI, COCOOCTBYET WHTETpali OHOJIOTMYECKMX 3HAHMW C MPEICTABICHUSMU W3
JpyTuX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3MKU, XUMUHM MU reorpaduu. HazBaHHbIE MOJOKEHUS O
npeIHa3HayYeHUH y4yeOHoro mpenMera «buonorus» cocTaBWIM OCHOBY ISl ONpeeNieHUs MOJAXOJO0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAaHUs, IIPEJICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT160p comepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TO3UIIMMA
KYJIbTYpOCOOOpa3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYalOIIMecs TOJIKHBI OCBOUThH 3HAHUS U



YMEHHUs, 3HauuMble s (GopMupoBaHUs OOIIEH KyJIbTYpbI, ONpPECIISIONINE aJeKBATHOE IMOBEACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPeOOBAHHBIC B MIOBCETHEBHON KM3HU M MTPAKTUYECKON
nesirenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAaHUM 3aHMMAlOT SJIEMEHTHI COJEP)KaHUs, KOTOpbIe
CIy’)KaT OCHOBOH UTs (DOpMHUPOBAHHS MPEICTABICHHA O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE
MHUpa M IICHHOCTHBIX OpPHUEHTALUAX JMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3allMd OHOJIOTHYECKOTO
o0pasoBaHws.

CTpyKTypHpOBaHHUE Coiep KaHus ydeOHOr0 MaTepHaja B IporpaMmme 1o OMOJIOrUU OCYIIECTBICHO C
y4€TOM MPUOPUTETHOTO 3HAYEHUS] 3HAHUNA 00 OTJIMYMTEIbHBIX OCOOEHHOCTSAX KUBOW MPUPOJIBI, O €€
YPOBHEBOM OpraHu3aliil M HBOJIONHMU. B COOTBETCTBMM C 3TUM B CTPYKType y4ueOHOro mnpeamera
«buonorusy BBIIETICHBI CIEAYIOMINE COJepKATENbHBIC THHUN: «BHOI0rHs Kak Hayka. MeTo sl HayqYHOTO
no3Hanus», «Kierka kak Ouonormdeckas cucrema», «OpraHusM Kak OHOJIOTHYECKAsh CHUCTEMay,
«CucremMa U MHOTOOOpa3ue OpPraHUYeCcKOTO MHUpPay, «DBOJIONHS JKABOW TPUPOABD, « IKOCHCTEMBI H
MPUCYIITHE UM 3aKOHOMEPHOCTH.

Llens w3yuenust ydeOHoro mnpeamera «buomorums» Ha 0a30BOM ypOBHE — OBIQJICHUE
00yYaromyUMHUCs 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBHON OpraHu3alyi XUBBIX CUCTEM PAa3HOTO paHra
¥ TIpUOOpETEeHUE YMEHHUI MCTOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JICMCTBUI B OTHOIIEHWH OOBEKTOB
YKUBOW MPUPOJIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkenne T1enu u3ydeHWss y4eOHoro mpeamera «buwomorms» Ha 0a30BOM  ypOBHE
o0ecrieynBaeTcsl pelIeHueM CIeAYIOMINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOPHSIX, YUYCHHSAX, 3aKOHax,
3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUJIaX, CIYXKaIlUX OCHOBOHM JUii (OPMHUPOBAaHUS MPEICTABICHUN O
CCT€CTBGHHO-Hay‘-IHOI\/'I KapTUHE MHpad, O METOJAaX HAYYHOI'O IMO3HAHHA, CTPOCHHH, MHOFOO6pa3I/II/I n
0COOEHHOCTSIX JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHM3alMH, BBIJAIOIINXCS OTKPBITHAX U COBPEMEHHBIX
HACCIIEI0OBAHUSIX B OMOJIOTHH;

¢dopmupoBaHne |y 0OyyarolIMXCs I03HABaTEIbHBIX, HWHTEUICKTYaJbHBIX H  TBOPYECKUX
CITOCOOHOCTEHN B TMPOIIECCE aHAM3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TIISANIOB, UACH U
MOJIX0/I0B K U3YUYECHHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy OOydJarolmuxcsi oOmed KyJabTypbl, (YHKIHOHAJIbHOW TI'PAMOTHOCTH, DPa3BUTHE
YMEHUH 00BACHATH U OLICHUBAThH SIBICHUS OKPYXKAIOIIEro MUpa KUBOM MPUPOIbl HA OCHOBAaHUM 3HAHUH U
OIIbITA, MOJYUCHHBIX TP U3YYCHUU 6I/IOJ'IOFI/II/I;

¢dbopmupoBaHre y 0OydarOIMIMXCsl YMEHMHA WILTIOCTPUPOBATh 3HAYCHHE OMOJIOIMYECKMX 3HAHWH B
HpaKTI/I‘-IeCKOI\/’I ACATCIIBHOCTU UYCJIOBCKA, PA3BUTHUU COBPEMCHHBIX MCIUIHWHCKUX TEXHOJIOTHUH U
arpoOMOTEXHOJIOTHiA;

BOCIITUTAaHHUEC Y6C}K)IéHHOCTI/I B BO3MO>XXHOCTH IIO3HaHUA YCIIOBCKOM JKUBOU pupoOabl,
HEOOXOIMMOCTH OEpeKHOTO OTHOIICHHWS K HeH, COOMIOJCHUS S3TUYECKUX HOPM IIPU MPOBEICHUU
OMOJIOTUYECKUX HCCIICIOBaHUIA,

OCO3HAHME IIEHHOCTH OMOJOIMYEeCKHX 3HAHUH IS TOBBIIICHUS YPOBHS 3KOJOTMUYECKON KYJIBTYpBI,
IUTst OpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEeHHEe TPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCETHEBHOM KM3HU ISl OLIEHKU MOCIIEICTBUM
CBOCH JIEATEIIFHOCTH TI0 OTHOUICHHIO K OKpPY’KaloIIe cpee, COOCTBEHHOMY 37I0pOBBIO, 0OOCHOBAHUE H
coOuro/ieHre Mep NpOpUIAKTUKY 3a00JIeBaHUi.

B cucrteme cpemnnero obmiero o6pasoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE, SIBJISIETCS
00s13aTeNbHBIM yUEOHBIM MTPEIMETOM, BXOJSIIMM B COCTAB MPeaAMETHOM 06macTu « EcTecTBeHHO-HAYyUHBIE
PEIMETHD».

Jlnst u3yueHus Ouojoruu Ha 6a30BOM YpOBHE CpefHero ol1iero o0pa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 ximacce — 34 gaca (1 wac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezernto).



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Bnosorus kak Hayka.

buonoruss kak Hayka. CBs3b OHONIOTMHM C OOLIECTBEHHBIMH, TEXHHUUYECKMMHU U JIPYTUMHU
€CTEeCTBEHHBIMH HayKaMH, (puiiocopueil, STUKOH, 3CTeTUKOM 1 mpaBoM. Poiib 6uosioruu B popMHUpOBaHUH
COBpPEMEHHOW Hay4yHOU KapTHHBI Mupa. CrucTeMa OMOIOTHYECKUX HAYK.

Metoapl TO3HaHUS KMBOM NpUpOAbl (HAONMIOJEHHE, SKCIEPUMEHT, ONMCaHHe, W3MEpeHue,
KJ1accU(pUKaIus, MOJIeTUPOBaHKe, CTaTUCTUYEeCKass 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konsos, Jx. Yorcon u @. Kpuk.

TaGnue! u cxembl: «MeTobI TO3HAHUS KUBOW TPUPOIBI».

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

[Tpaktuyeckas padota Ne 1. «Mcnonb3oBaHue pa3IMYHBIX METOJIOB MPU U3YYEHUU OHOIOTHYECKUX
O00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIUSA.

XKusbie cuctemsl (OMOCHCTEMBI) KaK MpEeAMET M3y4eHUs Ouoioruu. OTIMYUE JKUBBIX CUCTEM OT
HEOPraHUYECKOMN MPUPOIBI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpazue. YPOBHU OpraHu3alMiil OMOCHCTEM: MOJEKYJSPHbIH,

KJICTOYHBIHN, TKAHEBBLIH, OpraHU3MEHHBIN, MOIYJISALUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreonieHOTHYECKHIT), OOCHEPHBII.
JdeMoHcTpanum:

Tabmuip! u cxembl: « OCHOBHBIE IPU3HAKH KU3HU», « Y POBHH OPTaHU3AIUHU KUBOW TIPUPOIBD».

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHYECKHUH COCTAB M CTPOEHUE KJIECTKH.

XHWMHUYECKUI COCTAB KIETKU. XUMUYECKUE AIEMEHTBI: MAaKpOIJIEMEHTHI, MUKPOIJIEMEHTHI. Bona u
MUHEpaJbHbIE BEUIECTBA.

@OyHKIMH BOABI U MUHEPAJIbHBIX BeleCTB B KieTke. [logaepikanue ocMoTHUECKOro OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMeEpbl OenkoB. Heszamenumbie u
3aMEHUMbIC AaMUHOKHUCIOTHl. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJIEKYJIBI
(mepBUYHas, BTOpUYHAs, TPETHYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKHE CBOWCTBa OEIKOB.
buonornueckue GpyHKIUN OEIKOB.

depMeHThl — Onosornyeckue karaauzatopsl. CTpoeHue hepMeHTa: akTUBHBIN LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuns GepMeHTOB OT HEOPTaHMUECKUX KaTaln3aTOpPOB.

VYrieBobl: MOHOCaXapuasl (TIIOKO03a, prd03a U Ae30Kcupru003a), qucaxapubl (caxaposa, J1aKTo3a)
U ToJIMcaxapusl (Kpaxmal, MIMKOTeH, 11eJUTi0103a). bruonornyeckue GyHKIUN yTIIEBOIOB.

Jlununer: Tpurnuuepunsl, Qochonunuasl, crepouabl. [ 'uapodpunbHO-THAPOdOOHBIE CBOWCTBA.
buonornueckue ¢yHkimuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M JHUMHMIOB KaK HCTOYHHMKOB
SHEPTHUH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotunsl — MOHOMeEpB! HyKJIEHMHOBBIX KHCIO0T. CTpoeHue
u ¢pysakiun JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kjetke. Kiierounas Teopusi — nmpuMep B3auMoJeHcTBUS Hiel U (PaKkToB B
HAy4YHOM TO3HAaHUU. MeTO/1bl U3yUeHUs KIIETKH.

Knerka kak wemoctHas xwuBas cucrtema. OOIIMe NpPU3HAKKM KIETOK: 3aMKHYTas HapysKHas
MeMmOpaHa, mosiekysl JIHK kak renernueckuii anmnapar, cucteMa CuHTe3a Oerka.

Tumel  KJIETOK:  dyKapHOTHYECKas M TNpokapuoTHueckas.  OCOOEHHOCTH  CTPOCHHS
npokapuotuyeckol kietrku. Kiierounas crenka Oaktepuii. CTpoeHHE 3YKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYMS PACTUTEIIBHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIWKC, UX (yHKUIUU.
[Tna3matuueckas MmeMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. Lluronnasma u e€ opranonasl. OHOMEMOpaHHbIE



opraouas!l kiuetku: OIIC, ammapat T'onpmxu, nm3ocomsl. [lodyaBTOHOMHBIE OpraHOWIBI KIIETKU:
MUTOXOHJPHH, TUTaCTUIBI. [Iponcxoxkaenne MUTOXOHApUHN U miactud. Bumel mactun. HememOpanubie
OpPraHOMbl KIJIETKU: PHUOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJHM, PECHUYKH, JKIYTHKH. DYHKIUH
OpraHOMJIOB KJIETKHU. BKiroueHus.

Snpo — peryasaTopHbelii 1eHTp kiueTku. CTpoeHue sjapa: sjaepHas o000J0YKa, KapHOIUIa3Ma,
XPOMATHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[loptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M.
VYunkunce, P. @panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXKHMBOW INpupoae», «Pacnpenenenue
XUMUYECKHX DJIEMEHTOB B )KMBOW IPUPOJIE».

Tabmuupr u cxemsl: «llepuoguueckas TabIUIA XMMUYECKUX 3JIEMEHTOB», «CTpOCHUE MOJICKYJIBI
BO/b», «buocunTe3 Oenkay, «CTpoeHue Moiekynbl Oenka», «CtpoeHue ¢epmentay, «HykienHoBbIe
kucnotel. [JIHK», «Crpoenune monexkynsl AT®», «CtpoeHue sykapuoTudeckod KieTkm», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOeHHEe pPacTUTEIbHOW KIETKW», «CTpOCHUE NPOKAPUOTUUYECKON KIETKH,
«Ctpoenue sizipa KJIETKW», « YTIIEBOAB), «JInunmuas».

O6opynoBaH#e: CBETOBOW MHKPOCKOTI, 000pY/I0BaHKE JIJIsl TIPOBEICHUS HAOIIOICHUN, U3MEPEHUN,
HKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble U NpaKkTH4ecKue padoTbi:

JlaGopatopnas pabdora Ne 1. «M3ydeHne KaTaTUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha Ipumepe
aMUJIa3bl WIK KaTaia3bl)y.

JlaGopatopnas pabota Ne 2. «/3yyeHHue CTpOCHHUS KIETOK PACTECHWM, KMBOTHBIX U OAKTEpHUH IMOJ
MHKPOCKOITOM Ha TOTOBBIX MUKpPOIIpENapaTax U X ONHUCAHUEY.

Tema 4. /KusHeneATeJIbHOCTD KIETKH.

OOMeH BelecTB, WIM METa0oau3M. ACCUMWIAIMS (TJIACTHUECKUM OOMEH) M JHUCCUMMIISLINS
(oHepreTnyeckuii 0OMeH) — IBE€ CTOPOHBI €MHOTO Ipoliecca MeTaboiau3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUHU B IOHUMaHUHN METa0O0IU3Ma.

Tumner oOMeHa BemecTB: aBTOTPOGHBINA U rerepoTpodHbIil. Posb (epMeHTOB B 0OOMeHE BEIIEeCTB U
IIPEBPAILICHUH SHEPTUU B KIIETKE.

dotocunre3. CBeroBas U TeMHOBas ¢a3bl poTocuHTesa. Peakuun dorocuntesa. IPPEeKTUBHOCTD
dorocunTeza. 3HaueHue (HoToCcHHTE3a IS KU3HU Ha 3emie. BiausHue ycnoBuil cpenbl Ha POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUIA.

XeMocHHTe3. XeMOCHUHTE3UpYoIIe OakTepun. 3HaYeHNEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTndyeckuii oOMeH B KieTke. PaciieruieHue BelIecTB, BBIIEICHUE M aKKyMYJHPOBaHHE
SHEPTUU B KIIETKE. DTambl dHEpreTudeckoro oomena. I'nmukonus. bpoxkenne u ero Buabl. KucmopoaHoe
OKHCIICHMe, WM KJeTouHoe japixaHue. OxucnurenbHoe (ocopunupoBanue. DPPEeKTUBHOCTD
HHEPreTUYECcKOro oOMeHa.

Peakiun marpuyHoro cunresa. I'eHerndeckas unpopmarms u JIHK. Peanuzanus reHetuueckoit
uHbopMaluu B KieTke. ['eHeTnueckuit koa u ero cpoiictBa. TpaHckpunuus — Matpuunblii cuate3 PHK.
Tpancnsuss — 6uocuHTes Oenka. Drtanbl TpaHcasuu. KoaupoBanue amuHokuciaoT. Ponbs pubocoM B
OouocuHTe3e Oenka.

Hexnerounsie Qopmbl xku3HM — BUpychl. Mctopus otkpeitus BupycoB (/I. M. VBaHOBCKuit).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOTO IUKJa BUpycoB. baktepuodaru. bonesnu pacteHuii, )KUBOTHBIX U
4eJI0BeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnozaedunuta yenoseka (BUY) — Boz6yaurens CIIM/la.
OOparHas TpaHCKpUIIMS, peBepTaza M HHTerpasza. [lpodumakTuka pacnpocTpaHEHUS BUPYCHBIX
3a00JIeBaHUH.

JdemoncTpanuu:

IToprpetsr: H. K. Konsnos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumpr u cxembl: «Tunbel nmutanusy, «Metabomm3m», «MUTOXOHAPUSDY, «DHEPreTUUECKUMA
oOmen», «Xmoporutacty, «Portocunres», «Ctpoenne JIHK», «CtpoeHne u (GyHKIMOHUPOBAHUE T'€HAY,



«Cunre3 Oenka», «['enernueckuit Koy, «Bupycs», «bakrepuodarm», «CTpoeHue M KU3HEHHBIN ITUKIT
Bupyca CIIM/1a, 6akrepuodaray, «Pemnukanus JHK».

Ob6opynoBanue: monenu-amminkanun «Yasoenue JJHK u Tpanckpumms», «buocunres Genkay,
«CTpoeHune KIeTKn», Mozenb cTpykTyps! JIHK.

Tema S. PasMHOXKeHNEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kietounslii UK, WM KU3HEHHBIA TTUKI KiaeTku. MaTepdasa u muto3. [Iporeccsl, nporekaromue
B uHTepdaze. Permukanms — peakuus marpuynoro cunte3a JJHK. Ctpoerne xpomocom. XpoOMOCOMHBIN
Ha0Op — KapuOTHM. JUIIIOWIHBIN U TaIUIOWAHBIN XpOMOCOMHBIE HaOophl. XpoMatusl. L{utonornyeckue
OCHOBBI Pa3MHOKEHHS U UHAMBUYaJIbHOTO Pa3BUTHsI OPraHU3MOB.

Jenenue knetku — Muto3. Ctaguu muto3a. [Iporeccel, mpoucxosaiiye Ha pa3HbIX CTaIUsIX MUTO3a.
buosiornyeckuii CMbICI MUTO3A.

[IporpamMmmupyemasi rubesb KI€TKH — aromnTo3.

@opMbl Pa3MHOKEHHsI OpPraHM3MOB: Oecriojioe M TOJ0Boe. Buabl 0ecroyioro pa3MHOXKCHHS:
JIelICHHe HaJBO€, TIOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHOeHue. VICKycCTBEHHOE KIIOHUPOBAaHUE OPTaHNU3MOB, €70 3HAUEHUE JUIS CEIEKIUHU.

[TonoBoe pa3MHOK€eHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosa. [Ipouecchl, npoucxosume Ha craausax menosa. [loBegenne xpomocom B
Mmenose. Kpoccunrosep. bruonornueckuii CMbICT M 3HaYEHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHMsS TOJNOBBIX KIETOK Yy JKUBOTHBIX. [loJIOBBIE »Kene3bl:
CEMEHHUKH U ssndHuKd. OOpa30BaHNEe U Pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CIIepMaTO30M 1, SUIICKICTKA)
— cmnepmaroreHe3 U oBoreHe3. (OCOOEGHHOCTH CTpPOEHHs SIMLIEKIETOK U  CIIEPMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHAJIbHOE pa3BUTHE (dMOpHOreHe3). Tarbl
HMOpPUOHATILHOTO Pa3BUTUS Y TIO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHWE, TacTpyJisilius, OpraHoreHes.
[ToctomOpuoHanmbHOE  pa3BUTHE. THUIBI  MOCTIMOPHMOHANBHOTO  PA3BUTHS: NOpPAMOE, HENpPSMOe
(imunHOYHOE). BiusiHMe cpebl Ha pa3BUTUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHbBIE
YPOJICTBA.

Poct u pasButue pacteHmii. OHTOr€He3 IIBETKOBOTO pACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHS.

JdemoncTpanuu:

Tabmuupelr u cxembl: «@DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBOifHOEe OIIIOIOTBOpEHUE Yy
I[BETKOBBIX pacTeHMil», «BereraTuBHOEe pa3sMHOXKEHHE pacTeHui», «Jlenenune kieTku OakTepuii»,
«CTtpoeHne MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kiterouneni nukim», «Pemnukanus JTHK»,
«Mwuto3», «Meios», «IIpsamoe n HenpsiMoe pa3BUTHE», «['aMETOreHe3 y MIEKONUTAIOIIUX U YEIIOBEKa,
«OCHOBHBIE CTaJIIM OHTOTEHE3a.

O6opynoBaHue:  MHUKPOCKOI,  MuKpompemnapatbl  «CrepmMaTro3ouabl  MIIEKOMHUTAOIIErO»,
«Sineknerka muekonuraromero», «KapHokuHe3 B KIETKax KoOpellka JyKa», MarHuTHas MOJEIb-
anmmukanust «Jlenenne xknetkn», monens JTHK, moxens Metadaznoit XpoMOCOMBEI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnas pa6ota Ne 3. «HaGmrogenue MuTo3a B KIETKaX KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlabopatopnas pabGora Ne 4. «UM3yueHue CTpoeHHsI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieicTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

IIpenmer u 3agaun reHeTuku. VcTopus pa3BUTHS reHETUKU. Poilb LIUTOJIOTMM M SMOPHOJIOTHHU B
CTaHOBJICHMH T'€HETUKH. BKiag poccHiCKUX U 3apyOeKHBIX YUYEHBIX B pa3BUTHE T'€HETUKU. MeTojbl
TeHEeTUKH  (TUOPUAOJIOTUYECKUH, IUTOT€HETHYECKHH, MOJIeKyJIsipHO-TeHeTnueckuid). OCHOBHBIE
reHeTUYeCKre NOHATHSA. [ 'eHeTnueckasi CUMBOJIMKA, UCTIONIb3yeMas B CXeMaX CKpEIIUBAHUM.

3aKOHOMEPHOCTH HACJIeZIOBaHUsI TPU3HAKOB, ycTaHoBiIeHHble I. Menaenem. MoHoruoGpuaHoe
CKpelllMBaHMe. 3aKOH eIMHO00pa3zus ruOpuioB nepBoro nokoseHus. [IpaBmwino nomuHHpoBaHMs. 3aKOH
paclleIuIeHHs IPU3HAKoB. [ nnores3a unctorel rameT. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.



JlurubpuaHoe CKpelirMBaHue. 3aKOoH He3aBUCUMOTO HACJIEOBaHMs MPU3HAKOB. LluTorenernyeckue
OCHOBBI  JWTHOPHIHOTO  CKpENIMBaHWsA.  AHaIu3upymoIliee  CKpemuBaHue.  Vcmosp3oBaHue
AHATM3HUPYIOIIETO CKPEIIUBAHUS TSl ONIPEICTICHHsI TEHOTUIIA OCOOH.

CuemienHoe HacienoBaHue Tpu3HakoB. Pabora T. Moprana mo cCIeIIeHHOMY HacJeIOBaHHUIO
reHoB. Hapyiienue cuernsieHusi TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHs HACJIEICTBEHHOCTU. | €eHETHUECKUE KapThI.

I'enetnka mnona. XpoOMOCOMHOE oOmpenaeieHue Tmojia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMorameTHBIC U TeTEpOraMeTHBIC OpraHu3Mbl. HacriemoBanne Mpu3HaKoOB, CIIETVICHHBIX C TTOJIOM.

N3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHACJEACTBEHHAass M HacleJICTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHOM W3MEHYHUBOCTH. XapakTepucTruka MOAU(UKAITMOHHON W3MEHYHBOCTH.
Bapuanuonneiii pan u BapuanuoHHas kpuBas. Hopma peakuumu npusHaka. KoinuuecTBeHHblE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYUBOCTH.

HacnencTBenHasi, uian reHOTUITUYECKAs, U3MEHUYMBOCTh. KoMOMHATHBHAS N3MEHYHBOCTh. Meiio3 u
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOM W3MEHUYMBOCTH. MyTallMOHHAas HW3MEHUYHUBOCTb.
Knaccudukanuss MyTanmii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBbIe. YacToTa ¥ MNPUYUHBI MYTallUi.
Myrtarensusie (akTopbl. 3aKOH TOMOJOTHYECKHX psJIOB B HacleACTBEeHHON wu3MeHunBoctu H. W.
Baunoga.

BuesinepHast HacIeICTBEHHOCTh Y N3MEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOAbl TI'E€HETUKH  UEJIOBEKA:
TE€HEATOTHYCCKUN, OJIM3HEIOBBIM, NUTOTCHETHYECKH, OMOXMMHYECKUH, MOJEKYJISIPHO-TEHETHICCKUN.
CoBpeMeHHOE OIpe/eieHe TeHOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE, T€HOTUIUPOBAHUE, B TOM
gucie ¢ nomompio [11[P-ananmm3a. HacneacTBenasie 3a001eBaHMs YeI0BeKa: TeHHBIC 00JIe3HU, OOJIE3HU C
HACJICICTBEHHON MPEAPACTIOI0KEHHOCTRI0, XPOMOCOMHBIE Oosie3Hn. CoMaTH4ecKhe M TEeHEpPaTUBHBIE
myTarui. CTBOJIOBBIE KJIETKU. [IpuHIMTIIBEI 370pOoBOTO 00pasa >KU3HU, JUATHOCTHUKU, MPOPUIAKTUKH U
JICYCHUs] TEHETHUYECKUX Oome3Hed. MeIuKo-TeHeTHYeCKOe KOHCYIbTUPOBAHKE. 3HAYCHUE METUIITHCKOM
TEHETUKH B TIPEIOTBPAIICHUH U JICICHUH TeHETUUECKNX 3a00J€BaHN YeIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uetsepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuipl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IIMTOTCHETHYECKash OCHOBA», «3aKOH
paciieruieHuss W ero IIUTOIeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpumaHoe
cKpenuBanuey, «l{uTonorndeckue OCHOBBI TUTHOPHUIHOTO CKpEIMBaHusD», «Meio3y, «BzanmopeiicTue
aJUIeNIbHBIX TEHOB», «l'eéHeThyeckue KapThl PACTEHMM, XMBOTHBIX W 4eloBeKa», «leHeTuka momnay,
«3aKOHOMEPHOCTH HACJICIOBAHUsA, CICIUICHHOTO ¢ TOJoM», «KapHOoTHUIIBl dYeloBeKa W KUBOTHBIXY,
«Buapl u3MeHuMBOCTHY, «MoauQUKaIMOHHAs W3MEHYUBOCTB», «HacnemoBanue pesyc-daxtopay,
«"eneTuka rpymm KpoBm», « MyTalinoHHAs U3MEHYUBOCTH.

O6opynoBanue:  Mojaenu-ammaukanuu  «MoHoruOpuaHoe — ckpemuBanue»,  «HemomHoe
noMuHUpoBaHue», «JlurmOpumgHoe  ckpemmBaHue», «llepekpéct  XpomMocoM», MHUKPOCKON U
Mukpornpenapatr «Jlpo3oduna» (Hopma, MyTanuu GOpMbI KPBUIBEB M OKpacku Tena), repOapuii «['opox
MTOCEBHOIN.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnass pabGota Ne 5. «l3ydyeHwe pe3ynbTaToB MOHOTHOPHUIHOTO U JUTHOPUAHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpENIapaTaxy.

Jlabopatopnas pabora Ne 6. «M3ydyenne MoaudUKAITMOHHOW W3MEHYMBOCTH, TTOCTPOCHHE
BApUALIMOHHOTO PsI/Ia U BApUALIUOHHON KPUBOID».

Jlabopatopnas pabota Ne 7. « AHanu3 MyTaruii y 1po30¢uisl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[TpakTiaeckast pabota Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiexkniusi oprann3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekiys Kak HayKa U Mpoliecc. 3apoKIeHUe CeleKuuu 1 njomectukanus. Yuenune H. 1. BaBunosa
0 TIEHTpax TWPOUCXOXKJICHUS M MHOT000pa3us KyJIbTYpHBIX pacTeHuid. LIeHTpsl MPOMCXOKICHUS
JIOMAIIHUX KUBOTHBIX. COPT, MOpo/ia, TaMM.



CoBpeMeHHbIe METO/IbI celeKIMU. MaccoBbI M MHIMBUAYAIBHBIA OTOOPHI B CEIEKIIMU PACTEHUH U
KUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpemMBaHWEe — HHOpUIMHT. Ywucras JIHUHUA.
CkpemnBanue 4HMCTBIX JUHMHA. ['ereposuc, miam rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE —
aytopunuur. OtnanéHHas rubpuguzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W IOJIy4eHHE
MOJUIUIONAOB. JIOCTH)KEHUS CENEKIMN PACTEHHM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib NOpPOU3BOJACTBA. ['€HHas HMHXKEHEpHUs. OTalbl  CO3JAHUS
pexombunanTHoi JIHK u Tpancrenneix opranusmoB. Knerounas uxxkeHepus. KieTouHble KyIbTYpBI.
MukpokioHaJIbHOE pPa3MHOXKEHHE pacTeHuH. Knounuposanue BBICOKOTIPOTyKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. JKOJOTWYECKHE M 3THdeckue mnpodinemel. MO — reHerndecku
MOIU(ULIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmumpl 1 cxembl: kapTa «L{eHTpBl MPOUCXOXKIEHUS U MHOTo00pa3usi KyJbTYPHBIX PAacTCHUN,
«Ilopoasl JOMamIHUX >KUBOTHBIX», «CopTa KyJNbTypHBIX pacTeHui», «OtnanéHHas TUOpUIU3aLUS»,
«Pabotel akanemuka M. @. MBanoBay, «l[lomummougus», «O0bekThl OHOTEXHOMOTUNY», «KieTouHble
KyJbTYpPbI ¥ KIIOHUpOBaHue, «KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISDKH TUIOJIOB U KOPHEIUIONOB JAUKHX (POPM M KYJIBTYPHBIX COPTOB PacTEHUH,
rep6apuii «CenbCKOXO03HCTBEHHbIE PACTEHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHIXKEHHUS CEJIEKIIMM pAacTeHUH W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IMJIEMEHHYIO (epMy, COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHUCTBO,
1ab0paTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosIOLIHOHHAs OMOJIOTHS.

IIpennocsuIkKu BO3HUKHOBEHUS JBOJIOLMOHHONM TEOPHM. ODBOJIOLMOHHAS TEOpUs U €€ MECTO B
Oouonoruu. BnusiHue 3BOIIOIMOHHON T€OpUU HA pa3BUTHE OMOJIOTUHU U IPYTUX HayK.

CupnerensctBa BoMmoOIMU. [laneoHTonmormveckue: MOCIEN0BATENBHOCTh IOSBIEHUS BUIOB B
MAJICOHTOJIOTNYECKON JIETONUCH, NIepexoiHble popMbl. buoreorpaduueckue: cxoncTBo u paznuuue payH
U (JIOp MaTEpPUKOB U OCTPOBOB.

DOMOpHoNOrHYecKre: CXOJACTBA U pa3iuyusi 5SMOPHOHOB pa3HBIX BUAOB  IMO3BOHOYHBIX.
CpaBHUTENILHO-aHATOMUYECKUE: TOMOJOTUYHBIE, AHAJTIOTMYHBIE, PYAUMEHTapHbIC OpPraHbl, ATABU3MBI.
MonekynspHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTM U OCHOBHBIX
METa0O0IMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopua Y. JlapBuHa. [Ipenmnoceuik BO3HMKHOBEHHs JapBUHU3MA. J[BHKylue
CHJIBI 3BOJIOLMM BUAOB Mo JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE NpPU OrPAaHHMUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CyIIEeCTBOBAHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopusi sBomtonuu (CTD) u e€ oCHOBHBIE MOTOKEHHUS.

Muxkposomtonus. [Tonynsius Kak equHUIA BUIa U BOJIOLUH.

JBwxkyume cuibl (¢pakTopsl) SBOJNIOLUMU BHJIOB B Mpupoje. MyTalMOHHBIM mpolecc u
KOMOHMHATHBHAs U3MEHYUBOCTb. [lonmysiuoHHbIe BOJIHBI U Apeiid reHoB. M3omauus u Murparusi.

EctecTBeHHbI 0TOOp — Hanpasisonmii hakrop 3Bomonun. opMel €CTECTBEHHOTO 0TOOPA.

[Iprcnoco0neHHOCTh OpPraHU3MOB Kak pe3yibTaT dBOMIONUH. [Ipumepsl mpucrnocoOneHui y
Opranu3zMoB. ApoMopdo3bl U N0 TAIIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIEC (DOPMBI BUI000pa30BaHus: reorpaduueckoe,
IKOJIOTHYECKOE.

Maxkpossomorsi.  Dopmbl  3BomOUMU:  (uUIETHYECKas, JUBEPreHTHAs, KOHBEPIeHTHaf,
napaniensHas. HeoOpaTumMocTh 3BOMIOLNY.

[IpoucxoxaeHue OT HecNeUHaIu3upPOBaHHBIX MpeakoB. llporpeccupyromas —crnenrain3anus.
AnanTvBHAas pajudaius.



JdeMoHcTpanum:

[Toprpetsr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkeins, @.
Mromiep, A. H. CeBepuos.

Tabmumpl u cxembl: «Pa3BUTHE OpPraHWMYECKOr0 MHUpa Ha 3emiie», «3apOJIbIIIHA TMO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «DopMbl O0OpbObI 3a cyliecTBoBaHHE», «EcCTecTBeHHBI 0TOOPY,
«MHoroo6pa3ue COpTOB  pacTeHuit», «MHorooOpazue TMOpPOa  JKUBOTHBIX», «llomymsmmy,
«MyTanioHHass U3MEHUYUBOCTB», «Apomopdossl», «Wanoamantamum», «OOmas aereHeparus»,
«JIBmwxkymue cunel sBomONMNY», «Kapra-cxema Mapmpyrta mytemectBus Y. [lapBuna», «boprba 3a
cyuiectBoBaHue», «lIpucnocobneHHocTs  opranu3moBy, «l'eorpaduyeckoe  BuI000pa3oBaHHUE»,
«IKOJIOTUYECKOE BHI000pa30BaHUEY.

OO6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp IJIOZOB U CEMSH,
kosutekuus «IIpuMepsl 3alIUTHBIX MPHUCIIOCOOTICHUN Y KUBOTHBIX», MOJAeNb «OCHOBHBIE HalpaBlICHUS
HBOJIIOIMMY», 00BEMHASA MOJIeNIb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduyeckas kapta mupa, KojuieKius «POopMbl COXPAHHOCTH HCKOMAEMbIX JKUBOTHBIX U
pacteHui», wmojnenb anmimkauua —«llepekpéct xpomocom», BiaxHble mnpenapaTel «Pa3Butue
HacekoMmoroy, «Pa3Burue nsarymkmw», Mukpomnpenapat «Jlposoduna» (Hopma, MyTanuu Gopmbl KpbUIbEB
U OKpacKH Tena).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas padora Ne 1. «CpaBHeHUE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIO».

Jlabopatopnast padota Ne 2. «Onucanue NMpUCTIOCOOTICHHOCTH OpPraHW3Ma U €€ OTHOCHTEIIBHOTO
XapaKTepay.

Tema 2. Bo3HMKHOBEeHUE M pa3BUTHE ’KU3HHU Ha 3eMuie.

JloHayuyHbIe TIPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble rurnoTe3bl BOSHUKHOBEHMS KU3HH Ha
3emute: abroreHe3 M MaHCIepMusl. XUMHUYecKasi SBOTIONNA. AOMOTEHHBIM CHHTE3 OPTAHMYECKUX BEIICCTB
U3 HEOPraHMYECKHUX. DKCIEPUMEHTAIILHOE MOATBEPKICHUE XUMUYECKON dBoNMIONMK. HauanbHble 3Tamnsl
ouonornueckoil sBomouuu. ['unoresa PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE TPOTOKIETKU. [lepBble KiIeTKM M HUX 3BOMONUSA. POPMUPOBAHHUE OCHOBHBIX TI'PYII
KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o spaM u nepuogam. Kartapxeil. Apxeiickas U IpOTEpO30iCKas Ipbl.
[Taneozoiickass 3pa u €€ mnepuoAbl: KEeMOPUHCKUI, OpIOBUKCKUH, CHUIYpUHCKUN, JI€BOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKHUI.

Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo30iickas 3pa u €€ nepuopl: ajaeoreHOBbI, HEOT€HOBBIH, aHTPOIIOTE€HOBBIN.

XapakTepucTUKka KiIuMaTa W TeoJIoTMYecKuX rmpoueccoB. (OCHOBHBIE ATambl  3BOJIOLUN
pPacCTUTEIHLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHui W KUBOTHBIX. [losiBIEHHE, paciBeT U
BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpa)X€HHE 3BOJOLMU. OCHOBHBIE CHUCTEMATHYECKHE TPYIIIIbI
OpPraHU3MOB.

OBOMIONMS 4eloBeKa. AHTPONOJOrUs Kak Hayka. Pa3BuTHe INpencTaBiIeHHM O NPOUCXOKICHUU
yenoBeka. MeTronbl Hu3yudeHusi aHTpororeHeza. CXOACTBa M pa3iuyMsl 4YEJIOBEKAa W IKUBOTHBIX.
CucremaTueckoe NOJI0KEHUE YeI0BEKa.

JBmwxymue cuibl ((axkTopsl) aHTpororenesa. HacnencTBeHHass M3MEHUHMBOCTh M €CTECTBEHHBIN
ot60p. OO1IEeCTBEHHBIN 00pa3 XKU3HHU, U3TOTOBICHUE OPYIUI TPYAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBHU SBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenbid, YenoBek
NpsAMOXOAsAIMH, YelmoBek HeaHJAepTadbCKuM, YemoBek pa3dyMHbld. Haxoaku HMCKOMAeMbIX OCTATKOB,
BpeMs CYIIECTBOBaHUS, 00JIaCTh pacpoCTpaHeHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSI.

YenoBeueckue packl. OCHOBHBIE OoJsiblIME€ pachl: €BpoIeouaHas (eBpasuiickas), Herpo-
aBCTpaJION IHA (9KBaTOpHANbHAS), MOHTOJIOMIHAS (a3maTcko-aMepHKaHCKas). UYepTtsl
NPUCTIOCOOTIEHHOCTH TIPE/ICTaBUTENCH YeNOBEUECKMX pac K YCJIOBUSAM CyIIECTBOBaHUSA. EauHCTBO
yenoBedeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:



IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapusn, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3HukHoBeHHe COJIHEUHOUW cucTeMbl», «Pa3BUTHE OPraHUYECKOro MHUpPay,
«PacturenbHas knerka», «XuBoTHas kierka», «lIpoxapumorndeckas kinerka», «CoBpeMeHHas cucTEMa
OpraHMYecKoro mupa», «CpaBHEHHE aHATOMUYECKHX 4YEpT CTPOEHHS YeJlOBEeKa M 4eIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecCTa NaJCOHTOJOTMYECKHX HAaXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/lpeBHenmmue moan», «JpeBaue moan», «IlepBbie COBpeMEHHbIE JTIOANY, «UeI0BEeUeCKHE pachh».

Ob6opynoBanue: myspku «IIpoucxoxaeHue denoBeka» (OIOCTHI aBCTpPaNIONUTEKA, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIENKHU WM U300pa)KeHUsI KaMEHHBIX OpYJIUil MEepBOOBITHOIO YesloBEKa
(xkaMHU-YoOMIIEpHI, pyOmIiIa, ckpebiia), FeoXpOHOJIOTHYEcKas Tabnua, KouieKuus «PopMbl COXpPaHHOCTH
HCKOMaeMbIX KUBOTHBIX M PACTEHUI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTtuueckass padora Ne 1. «M3ydeHwe HCKOMAEMBbIX OCTAaTKOB pACTEHWH W IKUBOTHBIX B
KOJUIEKLIUSAX).

OKCKypcusi «DBOJIIOIUS OpPraHUYECKOTO Mupa Ha 3emsie» (B €CTECTBEHHO-HAYYHBIA WJTH
KpaeBeAUECKUN My3eil).

Tema 3. OpranusMbl U OKpYyKaKOLIas cpeaa.

OKoJorus Kak HaykKa. 3aJadyd M pas3ieibl dKOJOTMH. MeToAbl SKOJIOIMYECKHX HCCIIEIOBaHUIM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BO/IHAs, HA3€MHO-BO3/YIIIHAs, [TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Oxomornueckue  ¢akropel. Knmaccudpukamuss  dKOMOTHYECKHX  (AKTOpPOB:  aOMOTHYECKHUE,
OMOTHYECKHE U aHTPONOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOuoTtndeckue (GakTOphl: CBET, TeMIlepaTypa, BIaKHOCTb. Dortomepuonusm. Ilpucrnocobnenus
OpPraHu3MOB K JIeHCTBHIO aOMOTHYECKUX (PaKTOPOB. bruojornueckue puTMsl.

buotnueckue Qakroppl. Bumsl OMOTHYECKUX B3aWMOJCHCTBUNA: KOHKYPEHIIHS, XHUITHHYECTBO,
cumbuo3 u ero ¢Gopmel. Ilapazutusm, koomepanus, MyTyalu3M, KOMMEHCAJIH3M (KBapTHPaHCTBO,
HaxJICOHWYECTBO). AMEHCAINW3M, HEUTpanu3M. 3HAuYC€HHE OWOTUYECKHX B3aUMOJCUCTBUM IS
CYLIECTBOBaHMS OPraHU3MOB B MPHUPOJIHBIX COOOIECTBAX.

DKOJOrMYecKHe XapaKTepUCTUKHU Mmonysuuu. OCHOBHBIE MOKA3aTeNH MOMYJISIMN: YHUCICHHOCTD,
IUIOTHOCTB, POXAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaus. J[MHaMUKa YMCIIEHHOCTH MOMYJISALUU U €€
peryJsus.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, O. ['ekkensb.

Tabmuuper u cxembl: kapta «lIpupoansie 30HBI 3emuny, «Cpeasl 0oOUTaHHS OPraHU3MOBY,
«Dotonepuoausm», «llomynsauuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJISUUM HH(DY30pHUU-
Tyenbkuy, «Ilumesble nenm.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

JlaGopatopnass pabota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH pPACTEHMH M3 pasHbIX MecCT
oOUTaHUS.

JlaGopatopHnas paborta Ne 4. « BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTrueckast pabota Ne 2. «Iloacuér miI0THOCTH MOMYJISILUMA pa3HbIX BUIOB PACTCHUI».

Tema 4. CoobmecTBa 1 IKOJTOTHYECKHE CHCTEMBI.

CoobmectBO opranu3mMoB — OwuorieHo3. CTpyKTypsl OHOIIEHO3a: BHWAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-nomuHantel. CBA31 B OHOIIEHO3E.

Okonoruueckue cucrteMbl  (9kocuctembl). [lonstue 00 »dKocucTeMe U OHOreolLEeHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI, KOHCYMEHTBI, peaylLeHThl. Kpyrosopor
BELIECTB M MOTOK SHEPruM B dKocHucTeMe. Tpodudeckue (MHILEBbIE) YPOBHU SKOCUCTEMBI. [luieBbie
nenu u cetd. OCHOBHBIE TOKA3aTeNIM SKOCUCTEMBI: OHMoMacca, IPOAYKIHs. DKOJOTHUECKUE MTHUPAMHIBL:
MPOAYKIMH, YUCIECHHOCTH, Onomacchl. CBOMCTBA AKOCHCTEM: YCTONYHUBOCTh, CAMOPETYJISIUS, pa3BUTHE.
Cykueccusi.

[IpupogHbpie  SKOCHMCTEMBI. OJKOCHUCTEMBI O3€p M peK. OKOCHCTEMa XBOWHOIO  WIH
LIMPOKOJIMCTBEHHOTO JIECA.



AHTpPONOTeHHBIE  DKOCUCTEMBI.  ATpO3KOCHCTEMBI.  YpOoskocucteMbl. buonmormueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak Qakrop ycroilumBoctH sKocucteM. CoxpaHeHHE OHOIOTHYECKOTO
pazHooOpasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o Oumocdepe. I'panuisl, coctaB U cTpykrypa Ouochepsl. JKupoe
BemecTBo u ero (ynkiuu. OcobeHHOCTH OMOchepbl Kak TI00ambHOM AKOCUCTEMBI. JIMHAMUYECKOE
paBHOBecHe U 0OpaTHas CBA3b B OMocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoOXUMHUYECKUE IUKIIbI 3J1€MEHTOB (Yyriiepojia, a30Ta). 30HaIbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omochepe 3emnu. AHTpomoreHHble HU3MEHEHHS B Owochepe. [nmobanpHBIC
HKOJIOTHUECKUE MPOOIIEMBI.

CocyuiecTBoBaHHe MpuUpoAbl U dYenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpazus Kak OCHOBa
ycroifuuBoctd Omocgepbl. OCHOBa paIMOHAJIILHOTO YIPaBJIEHHUS MPUPOIAHBIMH pecypcaMH U HX
UCIOJb30BaHue. JlocTrykeHus: OMOJIOrUH U OXpaHa MPUPO/IbIL.

JdeMoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuper u cxemsl: «[lumeBble nenu», «bHOIEHO3: cocTaB U CTpyKTypa», «llpupoansie
cooOmiecTBay, «llemn mutanus», «IKonmorudeckas nupamuaay, «bruocdepa m yemoBek», «IKOCHUCTEMA
IMIMPOKOJIMCTBEHHOTO Jiecay, «JKochcTeMa XBOWHOro Jeca», «buoreHo3 Bojoéma», «ATrpOIEHO3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JECHCTBHUS Ha NPUPOAY», «BakHeWIIne HCTOYHMKHM 3arpsi3HEHMS
BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BakHelas cocrapistomas ouocheps», «DakTopsl Aerpaganuu
nouB», «llapHukoBbiii 3¢ dexT», «DakToppl pPaTUOAKTUBHOTO 3arpsisHEHHUs Ouocdepnl», «OOmas
cTpykTypa Oumocteps», «PacnpoctpaneHue >xu3Hu B Ouochepe», «O30HOBBIM 3kpaH OHOChEpH»,
«KpyroBopot yriepoaa B 6uocdeper», «KpyroBopot azora B mpupoze».

ObopynoBanue: Mojenb-amuIMKanus «Tunuyaele OHMOICHO3BI», TepOapuil  «PacTurenbHble
coobiiecTBay, Koulekiuu «buoneHos», «BpeauTtenun BaKHEHIINX CENbCKOXO3SIMCTBEHHBIX KYJIBTYPY,
repOapuM M KOJJICKIIMM PACTEeHUH M >KUBOTHBIX, NMPHUHAJIEKAIIME K Pa3HbIM SKOJIOTMYECKUM TpyIam
onHoro Buaa, Kpacnas kuura Poccuiickoit denepaninu, n300paxeHusl oXpaHsIeMbIX BUIOB pacTEHUH U
KUBOTHBIX.



INTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMLI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIET'O ObPA3OBAHUA

CornacHo ®@I'OC COO, ycTaHaBiuBalOTCs TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00yYaroIMMHCS
IporpaMM CpeHero o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U NPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NTHYHOCTHBIX PE3yJIbTATOB OCBOCHMS INpenMera «BbHOJIOrus» BBIIEIECHBI CIEAYIOINE
COCTABJISIONINE: OCO3HAHME OOYYArOITUMUCS POCCUUCKOW TpakIaHCKOW UACHTHYHOCTH — FOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSTEIFHOCTH U CAMOOTIPEACIICHUIO, HaJTMUMe MOTHBAIMN K O0yUeHUI0 OMOIIOTHH,
[IeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHWW JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH W
UCTOPUYECKHUX TPAAMIIUN Pa3BUTHs OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh O0YYArOIIMXCS
PYKOBOJICTBOBAaTbCSI B CBOEH JIESITEIBHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU
CUCTeME OHOJIOTUYECKOTO0 O00pa3oBaHUs, HAIWYHE HSKOJOTHYECKOrO MPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTh LIEJU U CTPOUTD KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMera «buonorus» IOCTUraroTcsi B €AMHCTBE YUeOHOU U
BOCIIUTATEIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMU,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpaBHIAMU U
HOpPMaMH TIOBEJCHHUS W CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U CAMOPa3BUTHS,
pPa3BUTHSL BHYTPEHHEW TMO3HUIMHM JIMYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY M MPaBONOPAJIKY,
YEJIOBEKY TPyJa M CTapIIeMy IMOKOJEHHUIO, B3aUMHOTO YBaXEHUS, OEPEIKHOTO OTHOIIEHHUS K KYJIBbTYPHOMY
HaCllEUI0 M TpaguUusM MHOTOHAIMOHANBHOTO Hapoaa Poccuiickoin Penepaunu, MNpUpoAe U
OKpYXarolleu cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS YueOHOro mpeamera «buonmorus» ITOMKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIUXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAllMd, TMO3UTHUBHBIX  BHYTPEHHUX  YOCKICHHIA,
COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINecTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITa W OIbITA JEATEIIBHOCTH B IPOLECCE pPEaJM3allMM OCHOBHBIX HAIIPABICHUN BOCHMUTATEIbHOU
JIEATEeIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON MO3ZUIMH OOYyYaromerocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMN NEATEILHOCTH MPHU CO3AAHUU YIEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MTO3HABATEIHHBIX 33]1a4, BHIMOJTHEHUN OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIOCOOHOCTh OMpPEENATh COOCTBEHHYIO TMO3HIIMIO IO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM
’KH3HH U OOBACHSATH €€;

YMEHHE YUYUTHIBATh B CBOUX JICHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aMMOJICHCTBHS JIFOIei
C pa3HbIMU YOCKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBITIONHEHUS YUEOHBIX, TTO3HABATEIHHBIX
W HUCCIIEIOBATEIbCKUX 3aJlad, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHUIO OMNIMOHEHTOB MPU OOCYXKICHUH
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COICPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JIESITEIBHOCTH;

2) NaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaskIaHCKOW WACHTUYHOCTH, TATPHOTHU3MA, YBAKECHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoM, ropnocTu 3a CBOM Kpal, cBOr PonnHy, CBOM SI3bIK U
KYJIbTYPY, OPOIIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOUIEHHWE K MPUPOAHOMY HACIECIUI0 M MaMATHUKAM IPUPOIBI, JOCTHUKEHUIM
Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;



CMOCOOHOCTh OLICHMBATh BKJIAJ POCCHHMCKHUX YYEHBIX B CTAHOBIIEHHE M pa3BUTHE OMOJIOTHH,
MOHMMAaHHUs 3HaYeHHUs] OWOJIOTMM B MO3HAHMM 3aKOHOB IMPHUPOJIbI, B KU3HU YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

uaeiHas yoe:xxIEHHOCTh, TOTOBHOCTh K CIIy’K€HMIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro
cyne0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHMUS,;

CMOCOOHOCTh OLIGHUBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC pEIICHUs, OPHEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAHHKE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM DOIMUTENSM, CO3/aHUI0 CEMbH Ha OCHOBE OCO3HAaHHOI'O
IIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPAJULMAMHU Hapo10B Poccun;

4) 3cTeTHYECKOIr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOUICHHUI;

IIOHMMAHHE AYMOLIMOHAJIBHOTO BO3AECUCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢uznyeckoro BOCHHMTAHHMS, (POPMUPOBAHUA KYJIBTYPHI 310POBbSl M 3MOLMOHAJIBLHOIO
Os1aronmosy4usi:

MOHUMaHWE W peanu3alnus 310poBOro W 0Oe3omacHoro obpasza Ku3HM (30pOBOE THTAHHE,
COONIIOJICHNEe TUTMEHWYECKUX IMpaBMJI M HOPM, COAJaHCHUPOBAHHBIM pPEXUM 3aHATHH U OTHbIXa,
perynspHas ¢u3znyeckas aKTUBHOCTbH), OEpeKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOILIEHHUS K
COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHHE IIEHHOCTH MpaBWI HHIUBUAYaIbHOIO M KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHUS B
CUTYalUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIEACTBUM 1 HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHKOB,
KypEHHs);

6) TPYyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOM JEATENIbHOCTH TEXHOJIOIMYECKON M COLMaIbHOW HamlpaBlIeHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, INIAHUPOBATH M CAMOCTOSTEIBHO BBIIOJIHSATH TaKyIO JESITEIbHOCTD;

UHTEpeC K pa3Iu4HbIM cdepaM NpoPecCHOHAIBbHON JAESITeITbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP OyayIIeil mpodeccuu U peaar30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU;

7) 3K010TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKH 1eJIeCO00pa3HOe OTHOLIEHHE K MPUPOe KaK HCTOYHUKY >KU3HHU Ha 3eMiie, OCHOBE e¢
CYILLIECTBOBaHMS;

MOBBILICHHE YPOBHSI SKOJOTUYECKON KYJIBTYphl: MPUOOPETEHNE ONbITA IJIAHUPOBAHUSI TIOCTYIKOB U
OLICHKHM MX BO3MO’KHBIX MOCIEACTBUN JUIsl OKPYIKAIOLIEH Cpesbl;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MpoOIeM U IMyTeH UX pelieHus;

CIOCOOHOCTh MCIIONIB30BaTh IMpHOOpEeTaeMble NMPU W3yUYEeHUH OHOJOTMM 3HAHUS M YMEHMS IpH
pelIeHnu Mpo0sieM, CBA3aHHBIX C PAlUMOHAJIBHBIM TPUPOAOIOJIB30BAHUEM (COOIIOACHHUE TPaBUII
MIOBEJICHUSI B IPUPOJE, HANPABICHHBIX Ha COXPAaHEHHE PAaBHOBECUS B DKOCHCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, Orocdepsl);

aKTUBHOE HEMNpUATUE NEHCTBUM, NPUHOCSIIMX BpEeA OKpYXKAloIled NPUPOJHOW cpele, YMEHHue
MIPOrHO3UPOBATh HEOJArONpPUATHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUN U
MpeaoTBpaniaTh ux;

HaJIMYUe Pa3BUTOTO SKOJIOTHMUYECKOTO MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpPhl, ONBITA 1E€ATEIHbHOCTH
DKOJIOTMYECKOM  HANpPaBIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCS MMH B  IIO3HABATEJIbHOM,



KOMMYHHKAaTHUBHOM M COLMANbHOW MPAaKTHKE, FOTOBHOCTH K YYAacTUIO B NMPAKTHUECKOW NEATEITHLHOCTH
HKOJIOTUYECKOM HaIlpaBI€HHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOT'O Ha JUAJIOTe KYJBTYpP, CIIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO
MecTa B TIOJIMKYJIBTYPHOM MUpE;

COBEpPILECHCTBOBAHME S3bIKOBOM M YMTATENBCKOW KyJNbTYphl KaK CPEJCTBAa B3aUMOJCHCTBUS MEXY
JFOIBMU ¥ TIO3HAHUS MUPA;

NOHUMaHUE CHeHUPUKH OHOJIOTMM KaK HayKd, OCO3HaHMA e€¢ poiu B (POPMUPOBAHUU
paIOHAIBHOTO HAayYHOTO MBILIUICHUS, CO3JaHUM IIEJIOCTHOTO NPEJCTAaBICHUS 00 OKpY’KalolleM MHupe
KaK O €IMHCTBE MPHUPO/IbI, YEJIOBEKA U OOIIEeCTBA, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH U pellIeHUN
po0JieM COXpaHEeHUs MIPUPOJTHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OHOJOTMU JJIi COBPEMEHHOW LUBWIM3ALUHM: 0OECIEYeHUs] HOBOTO
YPOBHSI pa3BUTHS MEIUIMHBI, CO3/IaHUE TIEPCIICKTUBHBIX OHMOTEXHOJOTHH, CIIOCOOHBIX pemaTh
pecypcHbIe MPOoOJIEMBl Pa3BUTHSL YEIOBEUECTBA, MMOUCKA MyTeH BBIXOJA U3 INIOOATBHBIX YKOJOTHYECKUX
npobiieM u obecrieyeHus mepexoja K YCTOMYMBOMY pa3BUTHIO, PAlMOHAILHOMY HCHOJIb30BAaHUIO
HOPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B IOIyUYCHUH OMOJIOTHYECKUX 3HAHH B IENSAX IMOBBIIICHUST O0MICH KyJIbTYPHI,
€CTeCTBEHHO-HAYYHOM TIPaMOTHOCTH, KakK COCTaBHOW dYacTu (YHKIHMOHAJIBHOH TIPaMOTHOCTH
oOyuaromuxcsi, popMupyeMoi Ipu U3y4eHUH OUOJIOTHY;

MOHUMaHMUE CYIIHOCTH METO/IOB MO3HAHHSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH
UCIIONIb30BaTh IMOJIydaeMble 3HAHUS JUIs aHalu3a U OOBSICHEHHUs SBIICHUH OKpYXAlOUIero Mupa Hu
NPOUCXOAIINX B HEM M3MEHEHUH, yMeHHE JenaTh 0OOCHOBaHHbIC 3aKIIOUEHHsS Ha OCHOBE HAy4YHBIX
(haKTOB M MMEIOLIMXCS TaHHBIX C IEITBIO TIOYYCHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHMS NIl PelIeHus MpolsieM B
peanbHBIX KU3HCHHBIX CHTYAaIlUsX;

OCO3HAHHWE IIEHHOCTH HAy4YHOH JEATeJIbHOCTH, TOTOBHOCTH OCYUIECTBISATH IPOEKTHYIO U
UCCIIEIOBATEIIBCKYIO ESTEIbHOCTh WHANBHYATBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENpPEphIBHOMY OOPa30BaHHIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU IMTOTPEOHOCTSMHU.

METANPEAMETHBIE PE3YJIbTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUSI yueOHOro npeaMera «buonorus» BKIOYAOT: 3HaUMMBbIE
Ui (GOPMHUPOBAHMUS MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEKIUCUUIUIMHApHBIE  (MEXIpEAMETHbBIE)
oOuieHay4YHbIE MOHSATHS, OTpa)Kalollue HEJIOCTHOCTh HAy4YHON KapTHUHBI MHUpa U ClenupuKy METOJI0B
MIO3HAHMs, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHUs, SIBJIECHHUE, NPOLECC, CUCTEMA,
HAy4yHBIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOBaHUE, HAOIIOACHUE,
U3MEpEeHUe, OKCIEPUMEHT W JApPYrux), YyHHUBepcalbHble Yy4yeOHble JACWUCTBUS ([IO3HABATENbHBIE,
KOMMYHHKaTHBHbBIE, PETYJISTHUBHBIE), oOecrnieunBatoniue GopMupoBanre (yHKIUOHATLHOW IPaMOTHOCTH
U COIMANbHONW KOMIIETEHIIMHM OOy4aromMXcsl, CIOCOOHOCTh OOYyYaromMXcs HCIHOJIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHWS W yHHUBEpcajbHble Yy4eOHble JeHcTBUS B
MI03HABATEJILHOM U COLIMAIEHOM MPAKTUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHS MPOTpamMMbl CpeHEro oOIiero oOpa3oBaHUs JOJKHBI
OTpaxkaTh:

OgiaieHHe YHMBePCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSITENTLHO (POPMYIUPOBAThH U AKTYaIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHWM MNPHUEMBI JIOTMYECKOTO MBIIUIEHUS (AaHANIM3a, CUHTE3a,
CpaBHEHHUs, Kiaccu(puKaluy, 0000IIEeHNUs), paCKPhIBaTh CMbICI OMOJIOTUYECKUX MOHATUH (BBIICIATH MX
XapaKTepHbIE IPU3HAKY, YCTAHABIINBATD CBA3M C JPYTMMHU MOHITHIMH);



ONpeNensaTh LUENIH JACSITEIIbHOCTH, 3aJlaBasi mapaMmeTpbl U KPUTEPUH UX JTOCTHXKEHHS, COOTHOCUTh
pe3yIbTaThI AEATEILHOCTH C MIOCTABJICHHBIMU TIEJISIMHU;

UCIONF30BaTh OMOIOTHYECKUE TOHITUS TSI OObSICHEHUS (DaKTOB U SIBJICHU KUBOU MIPUPOJIBI;

CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B pPACCMaTPUBAEMBIX SBICHHUSX, (OPMYJIHPOBATh BBIBOABI U
3aKITFOYCHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpPEACTBA JJIsi TMPEACTABICHUS CYLIECTBEHHBIX CBSI3ed U
OTHOIIIEHWHA B U3Y4YaeMBIX OHOJOTMUECKHX OOBEKTaX, a TaKXe TMPOTUBOPEUM PaA3HOTO pOJa,
BBISIBJICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX UCTOYHUKAX;

paspabaTheiBaTh IUTAH PEIIEHUS MPOOJEMBbI C YYETOM aHaldn3a HMEIOIIMXCA MaTepUajbHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJSIM, OIICHHBATh
PHUCKHU MOCIEACTBUHN ACSATENbHOCTH;

KOOPJIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBUSAX  PEAIBHOTO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEaTHUBHOE MBITIUICHUE MTPU PEIICHUN KU3HECHHBIX TTPOOIEM.

2) 0a30BbIe HcCIe0BATEIbCKHE TeHCTBUS:

BIIQJICTh HABBIKAMHU Y4YEOHO-MCCIIEOBATEIIbCKOM M TIPOCKTHOW JCSATEIBHOCTH, HABBIKAMHU
paszpetieHust IpobiieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METO/IOB PEIICHUS
MPaKTUYECKHUX 3aJ1a4, IPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMUS;

WCIIONIb30BaTh  PA3IMYHbIE BHUJABl JICATEIIBHOCTH MO TOJYYEHHI0 HOBOTO 3HAaHUS, €ro
WHTEPIPETALNH, TPEOOPA30BAHUIO U MTPUMEHEHUIO B YUCOHBIX CHUTYyaIMsIX, B TOM YHCJIEC TIPU CO3JTaHUH
Y4eOHBIX M COIUAIBHBIX MTPOEKTOB;

dbopMHUpOBaTh HAyYHBIH THI MBINUICHHS, BIAJAETh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMHU
MOHATUSIMU U METO/IAMH;

CTaBUTH U (POPMYIHPOBaTH COOCTBEHHBIC 337]a4 B 00pa30BaTEIbHON NESITEIHHOCTH M KU3HEHHBIX
CUTYaIUsX;

BBISIBIIATh TTPUYUHHO-CJICICTBEHHBIC CBSA3M U aKTyaIM3UPOBATh 3a/1ady, BBIABUTATh TUIOTE3y €&
pelIeHusl, HaXOAUTh ApPTyYMEHThI ISl JIOKa3aTelIbCcTBAa CBOMX YTBEPXKACHW, 3a/JaBaTh MapaMeTphbl U
KPUTEPHUU PEIICHNUS,

aHAIM3UPOBAaTh MOJYUYEHHbIE B XOJE PELICHUs 3aJayd pe3yJbTaThl, KPUTUUYECKH OLEHUBATH HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh IIEJICHANIPABICHHBI TIOMCK TIepeHOCa CPEICTB M CHOCOOOB JEHCTBUS B
poeCCUOHATIBHYIO CPEY;

YMETh MIEPEHOCHUTH 3HAHUS B MIO3HABATEIHHYIO M IPAKTHUYECKYIO 00JIACTH KUZHEICATCITLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE HJICH, MpEJJIaraTh OPUTHHAIBHBIC TOIXOJbI U PEIICHUs, CTaBUTh MPOOJIEMbI U
3a/1auu, JOIYCKAIOUIUE albTePHATUBHBIC PEIICHMUS.

3) pa6ora ¢ unopmaumeii:

OpPUEHTHPOBATHCSI B PA3NIUYHBIX MUCTOYHHMKAX HH(popManuu (TEKCTe Y4eOHOTO MOCOOUs, Hay4HO-
MOMYJIIPHOM JTUTEPAType, OMOJIOTHYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHaTM3upoBaTh HH(DOPMAIMIO Pa3TUYHBIX BUAOB U (HOpPM MpeACTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTH;

(hopMyIHpOBaTh 3aNIPOCHI M IPUMEHSTH PA3TUYHbIE METOIBI TIPU MOUCKE U OTOOpE OMOIOTHUYECKOM
nH(popMaIuu, He0OX0IUMOM TSl BBIMIOJTHEHUS yIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BAaHUS  MH()OPMAIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHUMAIBHYIO (HOpMY TpPEICTABICHUS OWOIOTHYECKOW HH(OpMAIHH
(cxembl, Tpad UKy, AUArPaMMBbl, TaOIHIIbI, PUCYHKH U JPYToe);



UCIOJIb30BaTh HAYYHBIH S3bIK B Ka4eCTBE CPeACTBA MpU pabore ¢ Omojoruyeckoi mHpopmanuei:
MPUMEHATh XUMHUYECKHe, (U3MUecKue U MaTeMaTHYecKue 3HAKU U CUMBOJIBI, (popmyJibl, abOpeBHarypy,
HOMEHKJIATypy, UCTIOJIBb30BaTh U MIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIa/IETh HaBBIKAMHU pPACIO3HABAHMSA M 3allUThl MHQOpMAaIMH, WHOOPMALMOHHONW O€30MacHOCTH
JIUYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1eHiCTBUSIMH:

1) o0eHue:

OCYIIECTBISITh KOMMYHHUKAIIUM BO BceX c(epax >KM3HM, aKTUBHO Y4YacTBOBATh B JUAJIOTe WIIU
JUCKYCCHH IO CYIIECTBY OOCYXkJIaeMOi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYKICHHS
OTHOCHTEJIBHO BBIIIOJIHEHHSI IIPEIaraéMon 3aauv, YUYUThIBATh MHTEPECHI M COIIACOBAaHHOCTh MO3ULIUN
JIpYIUX YYaCTHMKOB JIMajora Wiy IUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbBIE CpEJCTBA OOIIEHUS, MOHUMAaTh 3HAYEHUE COLUAJIBHBIX 3HAKOB,
NPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYallMil, yMeThb CMsSr4atb KOH(QUIMKTBI U BECTH
IIEPErOBOPBHI;

BJIAJICTh Pa3IMYHBIMH croco0aMu OOLICHHS U B3aUMOJACWCTBUS, MOHUMAThb HAaMEPEHHs JIPYTUX
JOJIeH, MPOSBIATh YBaKUTEIbHOE OTHOILIEHHE K COOECeHUKY U B KOppeKTHOU (popme GpopmyanpoBaTh
CBOU BO3paXXCHUS;

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOUYKY 3PEHHUS C HCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB.

2) COBMeCTHAA 1eSITeJIbHOCTD:

MMOHMMATh U HCIIOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW W MHAWBUYyabHOM pabOThl MPH pelIeHUuU
Ouonoruueckoil  mpoOsieMbl, O0OOCHOBBIBATH HEOOXOIMMOCTb IMPHUMEHEHHsS TPYMNIOBBIX  (HOpM
B3aMMOJIEHCTBYSI IPU pelIeHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTUKy W METOJIbl COBMECTHBIX JEHCTBUH C y4€ToM OOIIMX HWHTEPECOB U
BO3MOKHOCTEM Ka)KJ0r0 4JI€Ha KOJUIEKTHBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATE U KOOPIAUHUPOBAThH NCUCTBUS 110 €€
JOCTW)KCHHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacupenessiTb PO € y4ETOM MHEHUH YYaCTHHKOB,
00CY»X/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIGHMBATh KAayeCTBO CBOEro BKJaJa M KaXKIOTO0 y4acTHUKAa KOMaHAbl B OOHIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLEHUBATH HJEH C TO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETHYECKOE IOBEICHHE B PA3IMYHBIX CHUTYalUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITH MHUIIMATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBHUAMM:

1) camoopranmsanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS ISl BBISBICHMS MPOOJIEM M UX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUM II€JIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JEUCTBUAX U IIOCTYNIKax II0 OTHOUICHUIO K JKMBOW IIPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYIKaFOIIHNX;

CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATENBbHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U
dbopMynpoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN JAESITEIbHOCTH U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITENILHO COCTaBIIATh IJIAH pELICHUS NpoOJeMbl € Y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEANOYTEHHI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlHUsM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEeHUM;

JieNaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M MIPOSIBICHUIO IIMPOKON SPYAMLIMU B Pa3HBIX 00JacTAX 3HAHHM,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:



JaBaTh OLEHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHBBI B JEATECIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YIbTATOB LEIISAM;

BJaJIeTh HaBBIKAMHU I103HABATENBbHOM pe(dIeKcHM Kak OCO3HAaHUS COBEpIIAEMBbIX ACUCTBUI U
MBICIUTENIbHBIX MPOIIECCOB, UX PE3yJbTaTOB W OCHOBAHMM, MCIIONB30BaThb NPUEMBI peQuieKCHH AJis
OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHHS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHHUXKEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJILTATOB IEATEIbHOCTH;

3) npuHsiTHe ce0s U APYrUX:

NPUHUMATh ce0sl, TOHUMast CBOM HEJIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIU3E PE3YJIBTATOB JIEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmerHble pe3ynbTaThl ocBoeHus mnporpammbl COO mno Ouonorud Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue st yueOHoro npenmera «buonorus» Hay4yHble 3HaHUS, YMEHUS M CIIOCOOBI
JNEHCTBUIM 1O OCBOGHMIO, WHTEpIpEeTallMd U MpeoOpa3oBaHUIO 3HAHWM, BHUIBI AESITEIBHOCTH IIO
MOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHMM B Pa3iIMUYHBIX Y4YEOHBIX CHTyallUsX, a TaKXKe B
pealIbHBIX JKM3HEHHBIX CUTYallUAX, CBA3aHHBIX c Ouosiorneil. B mporpamme mnpeameTHble pe3ysbTaThl
NpeJICTaBJICHbI 110 roJIaM 00y4eHusl.

[IpenMeTrHble pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» 6 10 Knacce OIKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MeCTe U POJIU OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHMSI €CTECTBEHHBIX
HayK, B (OpPMUpPOBaHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBl MHpa U HAy4HOTO
MHUPOBO33pEHUS, O BKIJIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTUH,
(YHKIMOHAIBHOIN IrPaMOTHOCTHU YeJIOBEKa ISl pEIICHUS )KU3HEHHBIX 33/1a4;

yMEHHE pacKpbIBaTh COJIEp:KaHnEe OMOIOTHUECKUX TEPMUHOB U MOHITHIA: )KU3Hb, KJIETKA, OPraHU3M,
MeTaboau3M (0OMEH BEIIEeCTB M IPEeBpalleHUE HHEPruu), roMeocTa3 (caMoperylsinus), ypoBHeEBas
OpraHM3aius  >KMBBIX  CHCTEM, CaMOBOCHpOHU3BelIeHUE  (PENmpOoAyKIHs),  HACJIEICTBEHHOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE U3Jlarath OMOJIOrHYecKue TeOpHH (KJIETOYHAas, XpOMOCOMHasl, MyTallMOHHAsl, LIEeHTpaIbHas
JorMa MoJeKynsapHoi Ouonorun), 3akonsl (I. Menaens, T. Moprana, H. Y. BaBunoBa) u yueHus (o
HEHTpax MHOrooOpaszus M TPOUCXOXKICHMsS KyIbTypHbIX pacteHudt H. WM. BaBuiosa), omnpenensith
IPaHULBl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJAaMH HAay4YHOTO MO3HAHMSI B OMOJIOrMU: HAONIOJIEHHWE U OMHCAHUE YKUBBIX
CHCTEM, IMIpPOLECCOB M SBJCHUM, OpraHM3alusi M NpPOBeACHUE OHOJIOIMYECKOro HSKCIEepPUMEHTA,
BBI/IBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHUE
MIOJIYYEHHBIX PE3YyJIbTaTOB, UCIOJb30BAHHBIX HAYUYHBIX IIOHATUN, TCOPUH U 3aKOHOB, YMECHME [€JaTh
BBIBOJIbI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYILIECTBEHHbIC IIPU3HAKM BHUPYCOB, KIETOK IIPOKAapUOT M JyKapHoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOCHHOCTH IMpOLEeCCOB: OOMEHa BEILIECTB U
OpeBpallicHUsT SHEPruM B KIETKe, (OTOCHHTE3a, IIJJACTUYECKOTO U DHEpPreTMYeckoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIUIOJOTBOPEHHUS], PAa3MHOKEHNS, HHINBUIYaIbHOTO PA3BUTHS OPraHU3Ma
(oHTOTCHE3);

yMEHHE NMPUMEHSTH MOJyYeHHbIE 3HAHUS JUIsl OOBSICHEHUsI OMOJOTHYECKUX MPOIECCOB U SIBJICHMH,
JUIS TIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KM3HU C IIeJbI0 oOecreueHust 0e30MacHOCTH
CBOETO 3/I0pOBbS M 3/I0pPOBbS OKPY)KAIOIIUX JIOJEH, COONIOACHHS HOPM TI'pPaMOTHOIO MOBEIEHUS B
OKpYy’Kalolled TNPUPOAHOM cpele, TOHUMAaHHE HEOOXOAMMOCTH  HCIIOJIB30BAaHHUS  JJOCTHXKEHHM
COBPEMEHHOM O0MoJIoruu 1 OMOTEXHOJIOTUH AJIs PallMOHAIBHOTO MPUPOIOTIOIb30BAHMUS;



YMEHHUE pelIaTh 3JIEMEHTapHble TeHETHYECKHUE 3aJjaud Ha MOHO- M JIUTHOpPUAHOE CKpeIIMBaHUE,
CICTITICHHOE HACJIeZIOBaHUE, COCTABJIATH CXEMBl MOHOTHOPHIHOTO CKPEIIWBAHHS [UIS TPEICKa3aHUs
HacJIeI0BaHMs MTPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKTUYecKue paboThl, cOOMI0AaTh MpaBuia mnpu padote c
y4eOHBIM U J1abopaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HHTEPIPETHUPOBATH HHPOPMAIIHIO OHOIOTHYECKOTO COJICPKAHNS,
BKJTIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3JIMYHbIX HCTOYHHUKOB (CpEICTBa MaccOBOM MH(OpMaIu,
HAYYHO-TIOMYJSIPHBIE MaTepUaNbl), STUYECKHE AacCHeKThl COBPEMEHHBIX HCCICIOBAaHUNH B OHOJIOTHH,
MeIUIIHE, OMOTEXHOIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIC COOOIIEHHUs, 00001as OHMOIOTUYECKYIO
MH(POPMALIMIO U3 HECKOJIBKMX UCTOUHUKOB, IPAMOTHO MUCIOJIb30BaTh MOHATUHHBIN anmapar OHMOJIO0THu.

[IpeameTHBIE pe3yabTaThl OCBOCHUS YyuyeOHOro mpenmera «buomnorus» 6 11 Knacce TOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJOTHH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBl MHpa U HAy4YHOTO
MHUPOBO33PEHUS, O BKJIAJC POCCHUCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTHH,
(YHKIMOHAIBHOIN IrPaMOTHOCTHU YeJIOBEKa ISl pEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKphIBaTh COJCPKaHHE OHOJOTHMYECKHMX TEPMHUHOB W TIOHSTHIA: BHJ, IOITYJISALNS,
reHO(OH ], ABOJIONMA, IBWXKYIIHE CHUJIBI ((AKTOPBI) HIBOJIIOLUH, MPUCIOCOOIEHHOCTh OPraHHU3MOB,
BUI000pa30BaHme, SKOJIOTHIECKHE (PAKTOPHI, SKOCHCTEMA, TIPOTYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IIETH
IUTaHUs, SKOJIOTHYECKasi MupamMuia, OnoreoreHos, ounocdepa;

YMEHHE HW3JIaraTh OHMOJIOTHYECKHE TeopHH (dBoNonmMoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3aponbimieBoro cxozacrtsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampasieHui u myTeit spomonnu A. H. CeeprioBa, yuenust o 6mocdepe B. U. Bepuaackoro),
OTIpeNIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHE BIIAJICTh METOAAMH HAYYHOTO TO3HAHHS B OMOJOTHH: HAOJIOJACHWE M ONMHCAHUE JKUBBIX
CHCTEM, IMIpPOLECCOB M SBJICHUM, OpraHM3aluss M NpPOBeAECHHE OHOJIOIMYECKOrO H3KCIEepPUMEHTA,
BBIJIBKCHUE THUIOTE3bI, BBISBICHUE 3aBHCHMOCTH MEXKIY HCCIEIyeMBIMH BEIHMYMHAMHU, OOBSICHEHHE
MOJYYEHHBIX PE3yJbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSATHHA, TEOpUIl M 3aKOHOB, YMEHHUE JeNaTb
BBIBOJIBI HA OCHOBaHHH TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCIATh CYLIECTBEHHbIC MPU3HAKU CTPOCHHS OUOJOTMUECKUX OOBEKTOB: BHUJIOB,
TOITYJISIIIAHA, TPOMYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIEHO30B HM AIKOCHUCTEM, OCOOCHHOCTH
IpOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa3oBaHuS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS DKOJOTHUECKUX (PAKTOpPOB HAa OpraHMW3MEBI, IEpPEeHOCa
BEIIECTB M TIOTOKA HHEPTUM B HKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHHWH B HIKOCHCTEMax CBOECH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXMMHUYECKHX IIHKIIOB B OHochepe;

YMEHUE NMPUMEHATH MOJyUYeHHbIC 3HAHUSA JJIS 0OBSCHEHUs OMOJIOTMYECKUX MPOLECCOB U SBICHUH,
JUTS TIPUHSTHS TPAKTUYECKUX PEIICHUH B MMOBCETHEBHON JKU3HU C IIEJbI0 OOecrieueHusl 0e30MacHOCTH
CBOETO 3/I0pPOBBSl U 3/I0POBbSl OKPY)KAIOLIUX JIIOCH, COOJIOJEHUS HOPM T'PAaMOTHOTO TOBEACHUS B
OKpY)KalOIIeH TPUPOJAHOW cpele, TMOHMMaHWEe HEOOXOJMMOCTH  HCIOJIB30BAHUS  JIOCTHIKCHUHN
COBPEMEHHOM OHOJIOTHY /7Sl pallMOHAIBHOTO PUPOAOIOIb30BAHUS;

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTMYECKHE 3a/1a4H, COCTABIISITh CXEMBbl NIepeHOca BEIIECTB U
HHEPIUM B 3KOcUcTeMax (IeMu MUTaHUs);

yMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKTUYecKue paboThl, cOONI0AaTh MpaBuia mnpu padote c
y4eOHBIM U J1abopaTOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HHTEPIPETHPOBATH HHPOPMAIIHIO OHOIOTHYECKOTO COJICPKAHNS,
BKJTIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3JIMYHBIX HCTOYHHUKOB (CpEICTBa MAaccoBO MH(OpMaIu,
HAYYHO-TIOMYJISIPHBIE ~ MaTephaibl), pacCMaTPUBATh  TJ00ATbHBIE  AKOJOTHYECKAE  TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIC COOOIIEHHUs, 00001as OMOIOTUYECKYIO
UH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OHOJI0THH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanMeHnoBaHmne pa3aeoB U TEM nudpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bubnuoreka [JOK
I buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHCTEMEBI U UX OpPraHU3aIysl 1 bubmmorexa TTOK
P I https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KIECTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HECATEIBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOxeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh 1 I3BMEHUYHUBOCTD 2 15 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [{JOK
OHOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM nu¢poBLIe
Ne i/m P KonTpobHbI IIpakTHYeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 1
IBOmOMORHas dHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"usMel 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa LHOK
p py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01recTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hitps://m.edsoo ra/7f41 ce74
but6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 34 0 2.5




