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MMOACHUTEJIBHAS 3ATIUCKA

IIpu paspaboTke mporpamMer 1Mo GHONOTMM TEOPETHYECKYIO OCHOBY ISt
ONMPEACTICHUs] MOAXONOB K (QOPMHPOBAHHMIO COJIEpXKaHWUS yd4eGHOro mpeamera
«buonorus» cocraBUIHM: KOHUENTyalbHEle mnoNokenus ®IOC COO o
B3aMMOODYCIIOBICHHOCTH ~ LIENed, CONEep/KaHHs, pe3ylbTaToB OOydeHHs W
TpeGOBaHKi K yPOBHIO IIOATOTOBKH BBIMYCKHUKOB, MIOJIOKEHHUS 06 OBIINX LesK 1
[IPUHIIAIIAX, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro
obmero obpazoBaus B Poccuiickoli ®Desmepalluy, a TakKe TMONOKEHUS O
crenrduke GHONOruM, e€ 3HAYCHHH B MO3HAHWH KUBOH MPUPOALI U 06ECTIeYeHHH
CYIIECTBOBaHHS YelloBeYeCcKoro obmectBa. CormacHO Ha3BaHHBIM IOJOKEHHUSIM,
OIpeJieIeHbl OCHOBHBIE (YHKIMH IPOrPaMMBI 110 GHOIOTHH U €€ CTPYKTYpa.

IIporpamma 1o OuWonOruMM MaéT TpejcTaBleHHE O LeNsX, 06 obmei
CTpaTern¥ OOy4YeHHs, BOCIIMTaHMS U Da3BUTHS OOYYArOLIMXCA CPEeICTBAMM
yuyebHoro mpeamera «buonorus», ompenenser 00s3aTeNBHOE IIPEIMETHOE
COIep)KaHHE, €ro CTPYKTYpYy, pacOpelelieHHe [0 pasfeliaM | TeMawm,
PEKOMEHIYEMYIO IOCIIEN0BATEIbHOCTh U3y4YeHHUs] yUeOHOro Marepuaia ¢ y4EToM
MEKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBA3€H, IJOTHKH 00pa3oBaTeIbHOIO
npolecca, BO3pacTHBIX 0cOOeHHOCTEH 00yJaromuxcsl.

B mporpamMe 1o OHONOrMM Takke YYHTHIBAlOTCS TpeGOBaHHS K
MIaHUPYEMBIM JIMYHOCTHBIM, MeETalpeIMEeTHBIM U MpeIMeTHBIM pe3ylbTaraM
obyueHuss B (GOpPMHpDOBaHHH OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHOM
NesITeTbHOCTH/Y4e0HbIX NeHCTBUH 00ydarolMXCcsl IO OCBOCHHUIO COAEPIKaHHUS
Ouonoruueckoro o6pa3zoBaHHUs.

B nporpamme mo 6uomoruu (10-11 xnacchl, 6a30Bblii YpOBEHB) pealld30BaH
MPUHLIAN TPEeMCTBEHHOCTH B H3ydeHMM Ouosordu, Onaromaps 4eMy B HeH
MpOCMATpUBAETCA HAIPaBIEHHOCTh Ha pa3BUTHE 3HAHUH, CBSA3aHHBIX C
(GOpMHpOBaHHEM  €CTECTBEHHO-Hay4yHOro  MHPOBO33pPEHHS, [IEHHOCTHBIX
OPUEHTAIMM JTMYHOCTH, SKOJIOIHYECKOTO MBILIJIEHHS, TIPEICTABICHUH O 3/10POBOM
obpase kW3HM U OepeXXHBIM OTHOLIEHHEM K OKpYXalolled NPUPOIHOH Cpene.
[TosToMy Hapsiay ¢ M3ydeHHeM OOIIEeGHONIOrHYeCKHX TEOPHH, a TakKe 3HaHHWH O
CTPOEHHH JKWBBIX CHCTEM Pa3HOTrO PaHra U CYLIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TIPOIIECCOB B IpOrpamMme 1o GHOJIOrMM YAENCHO BHMMAaHHE HCIIOJIE30BaHHUIO
TOJTy4eHHbIX 3HAHUIA B IOBCEIHEBHON KU3HU /IS PEIICHUA MPUKIANHbIX 3a/1a4, B
ToM umcie: NpohHUIAaKTUKHA HACIe[CTBEHHBIX 3a00oeBaHHM 4eloBeKa, MEIUKO-
TeHEeTUYECKOTr0 KOHCYBTUPOBaHUS, 060CHOBaHHS KOJIOTUYECKH
1elecooBpa3HOro MOBEJEHUs. B OKDYXKAIOWIEH MPUPOJHOH Cpene, aHalu3a
BIMSHUS XO3IHMCTBEHHOM AEATEIHHOCTH YE€IOBEKa Ha COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX SKOCHCTEM. Y CHIIEHHe BHUMAHHUS K [IPHKIIaJHOH HalpaB/ICHHOCTH
y4eGHOro mpenMeTa «BHONOTHS» MPOJMKTOBAHO HEOOXOIMMOCTEIO obecriedeHus



YCJIOBHH JIJIs pEeLIeHUs] ONHON M3 aKTyaJbHBIX 3a[a4 IIKOJIbHOIO OHOJIOrHYECKOro
obpa3zoBaHus, KOTOpas IpeAnoyiaraeT (GOpMHpOBaHME Yy OOydarommMxcs
CIOCOOHOCTH aJanTUpPOBAaTbCAd K H3MEHEHHUSAM [IHHAMHUYHO Pa3BHBAIOLIErocs
COBPEMEHHOI'0 MHpa.

buonorusi Ha ypoBHe cpelHero obmero obpa3oBaHMs 3aHUMaeT Ba)XKHOE
mecto. OnHa obecrneunBaeT (opMupoBaHuEe Yy OOyYarOLIMXCS IPEINCTABIEHHH O
Hay4HOM KapTHHe MHpa, paclIMpsieT ¥ o0o0llaeT 3HaHMA O KHBOW MPHpoJe, €€
OTJIMYMTENBHEIX TPU3HAKAX — YPOBHEBOM OpraHM3alldd ¥ 3BOJIOLMH, CO3a€T
YCIOBHA  AJsd: [IO3HAHWUS  3aKOHOB  JKMBOW  IIPHPOABL,  (OPMHMPOBaHHSA
QYHKIIMOHATBHOM TI'DAMOTHOCTH, HABBIKOB 310poBOoro H Oe3omacHoro obpasa
KW3HM, 3KOJIOTMYECKOr0 MBIIIJIEHHs, IIEHHOCTHOIO OTHOILIEHMS K JKHBOH MpUpoIe
U 4YEJIOBEKY.

Bonbiioe 3HayeHre GHONOTHUST UMEET TaKKe I PEIICHHUS BOCIIMTATEIBHBIX U
pa3sBMBAIOIIMX  3a4a4  CpeJHero  obmero obpa3oBaHus,  COLMANU3ALMH
obyyaromuxcsa. Vzyuyenue OGuonorun obecriednBaeT yCIOBHS [ (hopMUpPOBaHUS
MHTE/IEKTYalbHbIX, KOMMYHHKAllHOHHBIX M MH(QOPMAlMOHHBIX  HABBIKOB,
5CTETUYECKOM KyIBTYphl, CIOCOBCTBYET MHTErpalu OHOJOTHYEeCKHX 3HAHHH C
TIPEICTABIEHUSME U3 JPYTHX y4€OHBIX PEIMETOB, B YACTHOCTH, GbU3UKYA, XUMHH
¥ reorpaduu. Ha3zpaHHBIE IOJIOKEHHS O NpeIHa3HAYEHUH y4qeOHOro IpeaMera
«BHOIOTMA» COCTABAIM OCHOBY Ul ONpeleleHus INOAXONOB K OTGopy M
CTPYKTYpPHUPOBAHHIO €0 COJIEpKaHHsi, MPEICTaBIeHHOro B IpOrpaMMe Io
OHMOJIOTHH.

Ot6op comepxkanus ydebHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBNEH € MO3HIMH KyJbTypOCOOOpa3sHOTo MOAXOAd, B COOTBETCTBHH C
KOTOPHIM 06y4aloliecsi JODKHBI OCBOUTh 3HAHMSA W YMEHHA, 3HAYMMBIC JUIA
dbopMupoBanus 00LIeH KyJbTYpPBI, OMNpPEAENAIOMHME aNEeKBATHOS MOBEJIEHUE
yejloBEKa B OKPYJKAaIOIleH NpUPOJHOH Cpeae, BoCTpeOOBaHHbIE B MOBCEJHEBHOH
KU3HA M TPaKTAYECKOW HesITeIbHOCTH. Ocoboe MecTo B TOM CHCTEME 3HAHUH
3aHUMAIOT 3JIEMEHTHI COIepKaHMs, KOTOPBIE CIyKatT OCHOBOM JuIs GOPMHUPOBAHHA
NpeACTaBIEHHH O COBPEMEHHOM eCTeCTBEHHO-HAYYHOH KapThWHE MHpa H
[IEeHHOCTHBIX  OpHEHTAIUAX  JHYHOCTH, CrIOCOOCTBYIOILMX ~ FyMaHHU3allMH
GHONIOrMYECKOro 00pa3oBaHus.

CTpyKTYypUpOBaHHE COACPKAHUA yue6HOro MaTepuaia B TpOrpamMme o
GHOTOTMM OCYIIECTBICHO C YYETOM MPUOPHTETHOIO 3HaueHWs 3HAHUH 00
OTITMYATETLHBIX OCOBEHHOCTSX KUBOR TIPHPOABI, O €€ YypPOBHEBOM OpraHW3allkH U
3BOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYPE yueGHOro mpeaMeTa «buonorusy
BBIJIESIEHBI CIEAYIOIIUe COJepKaTeIbHbIC THHAM. «buonorus KaKk Hayka. MeTozIpl
Hay4HOro MO3HaHM, «KieTka Kak Guosiornyeckas cucrema»n, «OpraHusM Kak



Ouonoruueckas cucrema», «CucreMa W MHOroo6pasde OpPraHUYECKOTO MHUpay,
« DBONIOLIAS JKUBOH NPUPOBD», « DKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Lens u3ydenus ydeGHoro npeamera «buomorus» Ha 6a30BOM ypoBHE —
OBlaJeHHe  OO0yYarOUIMMHUCS 3HAHUSIMH O  CTPYKTYPHO-(YHKIHMOHAIBHOM
OpraHW3alliid JKHUBBIX CHCTEM pa3sHOrO paHra M NpHOOpeTeHHe YMEHHM
UCIIOJIb30BaTh 3TH 3HAHMA I I'PaMOTHBIX [EHCTBUH B OTHOIIEHWH OOBEKTOB
’KMBOY [IPUPOABI U PELICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIeM.

Hoctmxenue nenu u3ydeHus yde6Horo npenmera «buosnorus» Ha 6a3zoBom
ypOBHE obecrnieunBaeTcs pelieHueM CIIeAYIOIIUX 3a1ay:

OCBOEHHE OOYYaOIIUMUCS CHUCTEMBI 3HAHUH O OHOJOTHYECKHUX TEOPHSAX,
YUYEHHUSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, IPaBUiIaX, CIYKAIIHX OCHOBOH
s (GOpMHUpPOBaHHS TpEACTaBICHUH O eCTeCTBEHHO-HAay4YHOH KapTHHE MHUpa, O
METOJIaX HAYYHOIrO MO3HAHHS, CTPOSHUH, MHOT000pazui U 0COOEHHOCTSX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHW3allid, BBIAAIOLIMXCS OTKPBITHAX U COBPEMEHHBIX
UCCIIEJOBAaHUSX B OMOJIOIHH;

bopMupoBaHUe Yy OOYyYaroIIUXCS IO3HABATENbHBIX, MHTEIIEKTYANbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B Ipolecce aHalM3a JaHHBIX O MYyTAX Da3sBUTHSA B
OMOIIOTHH HAyYHBIX B3IVISAOB, MIEH M IOOXOJOB K HM3YYECHHIO YKHUBBIX CHCTEM
pPa3HOro ypOBHs OpraHH3alluH;

CTaHOBJIEHHE Yy oOyyamommxcs oOmed KyJIbTyphl, QYHKIHOHATbHOHU
rPaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHAThL M OLIEHUBATH SABJICHHUSA OKPYKAIOLIETO
MHpa JKMBOM NpPHPOJBl HAa OCHOBaHMM 3HAHMHW U OMBITA, MONYYEHHBIX IpH
H3y4eHUH OMOJIOTHH;

GopMHpOBaHUE y OOyJarOLIMXCS YMEHWH WIIIOCTPUPOBATE 3HAYCHHE
OHOJIOTMYECKUX 3HAHWM B IIPAKTHYECKOH J[EATENbHOCTH YENOBEKa, PasBUTHHM
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHH 1 arpo0HOTEXHOJIOTHH;

BOCTIUTaHME YOEXIEHHOCTH B BO3MOYKHOCTH MO3HAHHUS 4YEIOBEKOM JKUBOH
TIPUPO/IBI, HEOOXOIUMOCTH OEPEKHOrO OTHOMIEHHS K Hel, COOTI0IeHUs] STHYECKUX
HOPM IIpH TIPOBE/IEHAH GHONOTHYECKUX UCCIIe/I0BAHUM;

OCO3HAHME IIEHHOCTH OHONOTHYECKUX 3HAHWW JUIsl TIOBBIIIEHWS YPOBHA
3KOJIOTHYECKOH KYIbTYpHI, s GOpMHUPOBaHHs HAy4HOr0 MUPOBO33PEHA,

pUMeHeHHe PUOOPETEHHbIX 3HAHUH U yMeHHH B IIOBCEHEBHOH KU3HU UL
OLIEHKY TIOCTEACTBHI CBOEH NeATENBHOCTH M0 OTHOLICHHIO K OKpYKaIOLIEH Cpeae,
COBCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE H COOIIOZIEHHE Mep TPOMUIAKTUKH
3a00JIeBaHUH.

B cucreMe cpeaHero obmero obpasoBaHHs «buonorus», W3ydyaemas Ha
6a30BOM YpOBHE, SIBIseTCA 00s3aTelbHBIM yueOHBIM IPEIMETOM, BXONSAIIHM B
cocTaB mpeaMeTHo# obmacti «EcTecTBEHHO-HayIHbIC peIMeThD.



JIns u3ydeHus OMOJIOTHH Ha 6a30BOM YPOBHE CpeaHEro 001Iero oopa3oBaHHs
orBoguTca 136 yacos: B 10 knacce — 68 yacos (2 yaca B Hedemo), B 11 kiacce —
68 "acoB (2 4aca B HEJIENIO).



COJEPKAHUE OBYUYEHUS

10 KJIACC

Tema 1. bruosorus kak Hayka.

buonorus xak Hayka. CBs3b GHONOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
APYTHMH €CTECTBEHHEIMHM HayKaMu, QHUIOCOGHEH, STHKOM, ICTETHKON U NPaBOM.
Pone Ouvonorun B (OPMHMPOBAaHMM COBPEMEHHOM HAyYHOM KapTHHBEI MHpA.
Cucrema 6MOTOrHYECKUX HAYK.

MeTtoasl T03HaHUS KUBOH NMPUPOIE! (HabIIOAeHNE, SKCTIEPUMEHT, OIIMCAHUE,

u3MepeHue, KiaccHpUKalusi, MOAETUPOBaHUE, CTaTHCTHYeckas oOpaboTka
JIaHHBIX ).

JdemMoHcTpauunu:

[Toptpetsl: Y. apsuH, I'. Menaens, H. K. Konsuos, Jlx. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOBI TO3HAHUS JKUBOU IIPHPOJBDY.

JlaGopaTopHbie 4 NpaKTHYeCKHe paboThl:

IMpaktyeckas paboraNe 1. «Mcrone3oBaHMe pasIWYHBIX METOAOB IPU
H3yYEeHHUH OMOJOrHYeCKUX OOBEKTOBY.

Tema 2. /KHBble CHCTEMbI H HX OpraHH3alHsd.

JKuBble ccTeMbI (6HOCHCTEMEI) KaK MpeaMeT u3ydeHus 6uonorun. Otinuyue
’KMBBIX CHCTEM OT HEOPraHWYECKOH IMPUPO/IBI.

CBoiicTBa GHOCHCTEM U UX pa3Hoobpasue. Y POBHH OpraHuM3aliy OHOCHCTEM:
MOJIEKYSAPHBINA, KJIETOYHbIH, TKAHEBBIM, OpPraHM3MEHHBIH, MOMYJIALHOHHO-
BUIOBO#, 9KOCUCTEMHBIH (GHOTe0IeHOTHYECKHH ), OMOCEPHBIH.

JleMOHCTpalHH:

Tabauusl # cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpraHM3alUH
JKUBOM TPUPOIBI».

O6opyrosanue: Mozes MoneKyJs JIHK.

Tema 3. XuMHYEeCKHH cOCTAaB H CTPOEHHE KJIETKH.

XHMHYECKHI COCTaB KJIETKH. XHWMUYECKHME 3JIEMEHTBI: MakKpO3JICMEHTHI,
MHUKpO3JIeMeHTEI. BoJa ¥ MiHEpalbHbIE BEIIECTBA.

®OyHKIMM BOOBI M MHHEPAIBHBIX BELICCTB B  KIIETKE. INopnepxaHue
ocMoTHYecKoro HanaHca.

Benku. CoctaB U cTpoeHue GeIKkoB. AMHHOKHMCIIOTBI — MOHOMEDSI OenKoB.
HesaMeHUMBbIE ¥ 3aMEeHUMblE aMUHOKMCIIOTEL. AMHAHOKUCIIOTHBIH COCTaB. YpoBHH
CTPYKTYpbl 0€NKOBOM MOJIEKYIIBI (mepBuWuHas, BTOpUYHAs, TpeTHYHAA H
yeTBepTHYHAs CTPYKTypa). XHUMHYECKHE cBoiicTBa 0OeNKOB. DBHOIOrH4ECKHE

(GyHKIMU OENKOB.



®depmenTHl — OuWonormdyeckue KaranusaTopel. CrpoeHue depMmeHTa:
aKTHBHBIA LEHTp, cyOcTpaTHas cnemd@uuHocTh. KodepMeHTh. ButaMuHBI
Otnuyust GepMEHTOB OT HEOPraHUYECKUX KAaTallW3aTOPOB.

YrneBompl: MoHOcaxapuabl  (rirokosa, pubosza M ae3okcupubosa),
OWcaxapuabl (caxapos3a, JaKTo3a) W IoJMcaxapuibl (Kpaxmal, TIJIMKOTEH,
11eJUTI0J103a). buonornueckue pyHKIIUH YIIEBOIOB.

Jlumuael:  TpUrMUepunsl, Gochonunuasl, crepounsl. [HapoduIBHO-
ruapodoOHEle  cBoiicTBa. buHonormdeckue QyHknuM auMnuaoB. CpaBHeHHE
YIJIEBOJIOB, OEIKOB U TUIHI0B KaK HCTOYHHUKOB SHEPTUH.

HyxnewnoBsle xuciaotel: JHK u PHK. Hykieorwasl — MOHOMEpEI
HykneuHoBbIX Kucior. Ctpoenue u ¢ynkuun JJHK. Crpoenune u ¢ynkuuu PHK.
Buasl PHK. AT®: crpoenye U QyHKLHH.

L{utonorus — Hayka o kietke. Kierounas TeopHsl — IpUMep B3aMMOACHCTBUS
ujer u (GakToB B HAYyYHOM NO3HaHMK. METO/BI H3yYeHUs KIETKH.

Knerka kak LenocTHas xuBas cucrema. OOmpue NpU3HAKH KIETOK:
3aMKHyTas HapyxkHas MeMOpana, monexynsl JIHK kax reHeTHYecKkuH ammapar,
cucTeMa cHHTe3a OenKa.

Tumsl KIETOK: OJyKapHoTHdeckas M INpokapuotHueckas. OcobeHHOCTH
CTpOEHHs MPOKapUOTHYeCKOH KieTKd. KieTouHas CTeHKa 6akTepuii. CtpoeHue
syKapuoTHYeckol KineTkd. OCHOBHBIE OTIMYAS DaCTHTEIBHOH, KUBOTHOU H
TpUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KIE€TOK — KJIETOYHas CTeHKa, MIMKOKAIMKC, UX
dynkuuu. [InasmaTiudeckas MmeMOpaHa, e€ CBOHCTBA U dbyunkuun. [{uTonnasma u eé€
oprasouzsl. OnHOMEMOpaHHbIE OPraHOMIbI KIICTKH: OIIC, anmapat ['onbmIKH,
nu30cOMBL. [10TyaBTOHOMHBIE OPraHOM[bl KJIETKHM: MWTOXOHIPHH, ILIACTHIBL.
[TpOMCXOKACHHE MHUTOXOHJPHH W TUIACTHL. Bugel miactua. HemeMOpaHHBIE
OpraHOMABl KIETKH: DPHOOCOMBI, KIETOYHbIH LEHTD, LCHTPHOIH, PECHHUKH,
KIyTHKH. OYHKIMM OPTaHOU/IOB KJISTKH. BKIIOYEHNUS.

SIapo — perynsaTOpHBIA LEHTP KIETKHU. Crpoenue siipa: aiepHas 000JI0UKa,
KapHOIIa3Ma, XPOMaTHH, AIPBILIKO. XPOMOCOMBL

TpaHcnopT BELIECTB B KIETKE.

JleMOHCTpalHH:

TTopTpetsl: A. JleBeHryk, P. Ty, T. IlIsann, M. 1llnefnex, P. Bupxos, JIx.
Vorcon, ®. Kpuk, M. Yunkune, P. ®pankiug, K. M. bap. )

Jluarpammer:  «PacnpezneneHne  XMMHIECKHX 3JIEMEHTOB B  HEKHBOH
npupoze», «PacnpesieleHue XUMHYECKHX 3IEMEHTOB B JKUBOM NIPUPOIEY.

Ta6nunsl 1 cxeMel: «Ileppoandeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOIBIY, «BrocuHTe3 Genkay, «CTpoeHne MOTEeKy bl Genkay,
«CtpoeHne (hepMeHTa», «HyknerHOBBIE KUCIIOTBL. THK», «CTpoeHHe MOJIEKYJIbI



AT®», «CTpoeHHe dYKapHOTUYECKOH KICTKH, «CTpoeHHe KUBOTHON KIETKH»,
«CTpoeHHe pPacTHTEILHOH KIETKHY, «CTpoeHue TMPOKAPHOTHYECKON KIIETKHY,
«CTpoeHue spa KIeTKW», «YTIeBOIbD, «JTumuas».

OGopyoBaHHe: CBETOBOW MMKPOCKOI, obopy/ioBaHHE Ul TPOBEICHU
HAGIIONEHH, W3MEpeHHH, OSKCIIEPHMMEHTOB, MMKPONpEenaparsl DPacTHTCIBHBIX,
JKMBOTHBIX U GaKTepHUaIbHBIX KJIETOK.

JlaGopaTopHbie H NMPaKTHYECKHE paborhi:

JlaGopatopras paGora Ne 1. «M3ydenue KaTaJIUTHYECKOW AaKTHUBHOCTH
(epMeHTOB (Ha IpUMePe aMUIIA3bI UITH KaTajassl)».

JlaGopaTopHas paGora Ne 2. «M3yuenue CTpOCHMA KICTOK pacTeHuH,
KHBOTHBIX M GaKTepHil 10J MHUKPOCKOIOM Ha IOTOBBIX MHKpOIpenaparax W Hx
OTTUCAHUEY.

Tema 4. KusHeaesaTe/IbHOCTh KIETKH.

O6MeH BelIeCTB, WA MeTaboIH3M. ACCUMHIIALMS (mnacTUueckuit o6MeH) u
MCCHMWJISIMs (3HepreTUdeckuii oOMeH) — JBE CTOPOHBI EIMHOTO nporecca
veTabonu3ma. PONb 3aKOHOB COXPAaHEHHMs BELIECTB M SHEPrHH B TOHUMAHHUH
MeTabonusma.

Tumsl o6MeHa BeIecTs: aBTOTPO(HBIH U reTepOTPOQHBIH. Pons dhepMEHTOB
B OOMEHe BEIeCTB ¥ MIPEeBPAIEHHH SHEPIrHH B KIIETKE.

dortocuHTes. CBeroBas W TeMHOBas (a3bl ¢otocuHTe3a. Peakuuu
doTocuHTe3a. IPPEKTHBHOCTD doTocunTe3a. 3HaueHre GOTOCUHTE3A LT JKU3HHA
ua 3emie. BausHue ycloBui cpelibl Ha (POTOCHHTE3 U CIoco0OBI MOBBIILIEHHS €0
TIPOyKTHBHOCTH Y KyJIBTYPHBIX pacTeHuH.

XemocuHTe3. XeMOCHHTE3UpylolHe GakTepuy. 3HAUCHHEe XEMOCHHTEa 7S
JKHU3HU Ha 3eMiie.

JHepreTHYeCKHH obMeH B KieTke. PacuiemyieHue BCIIECTB, BBLAEIICHUE U
AKKYMY/MpOBaHME JHEPIUM B KICTKE. Jramsl SHEPreTHYECKOro obMeHa.
[nukonus. bpoxenne u ero Buppl. KucnopoaHoe OKHCJICHHE, WIH KIETOYHOE
JBIXaHUeE. OKHCIHUTENBHOE dochopuupoBaHKE. Db deKTHBHOCTD
SHepreTH4ecKoro oOMeHa.

Peaxiu¥ MaTpWuHOro CcHHTe3a. I'eHeTHdecKasd undopmarmst 1 JHK.
Peann3aiysi reHeTHYeckod MH(pOpMaluK B KICTKE. ['eHeTUYECKUH KOO U €ro
cBOMCTBA. |paHCKpUIILKAA — matpuunbid cuntes PHK. Tpascrnsiusa — OUOCHHTE3
Genka. Drambl TpaHcasumu. KoawpoBaHue aMHHOKHCIOT. Pons pubocom B
ouocuHTe3e Oenka.

Hexkerounble (GOpPMBI KU3HU — BUPYCBI. VcTopusi OTKPBITHS. BUPYCOB (4. K.
Mpanosckuit). OcobOeHHOCTH CTpOCHMA M JKU3HEHHOro LUKIa BHPYCOB.
Bakrepuodarn. bonesnu pacTeHMii, JKMBOTHBIX W HCIIOBEKA, BLI3EIBaEMBIE
Bupycamu. Bupyc MMMYHOAE(QUIMTA YEIOBEKa (BUY) — Bo3Oynutenb CITN da.



O6paTHast ~ TPaHCKpUIILM#A,  peBeprasa W WHTErpasa. [Ipopunaktuka
pacIpOCTPaHEeH)sl BUPYCHBIX 3a00/IeBaHNH.

JieMOHCTpalHH:

[Moprpets:: H. K. Koneuos, 1. K. Usanosckuid, K. A. TUMHpsi3eB.

Tabmumsl ¥ cxembl: «THIBI MHTaHUAY, «MeTabonusm», «MHTOXOHIPUI?,
«DHepreTUyeckuii obMen», «Xmoponuacr, «®otocunrtes», «Crpoenne JTHK»,
«Ctpoenre U GyHKLIMOHUPOBaHHE reHa», «CHHTE3 6enka», «'eHeTUIECKU KO,
«Bupychl», «bakrepuodparw», «CTpoeHHE H xu3HenHbl 1mkn Bupyca CITA/a,
GakTeprodaray, «Permxamus JTHK.

O6opynoBaHHE: MOJEH-ANIIIHKAAHA «Yaeoenue JITHK #u TpaHCKpHUILHKI»,
«BuocunTes 6enka», « CTpoeHUE KIETKH», MOJE/b CTPYKTYPEI JTHK.

Tema 5. PasMHoKeHHe H HHAHBHAYAJbLHOE Pa3BUTHE OPraHH3MOB.

KeTouHBH LHKI, WM KM3HeHHsIH 1uKn Kierkd. MHtepdasa u MHTOS.
[Tporiecchl, NpOTEKAIOIHE B uHTepdase. Pemmukanmsa — peakLds MaTpUiHOIO
cunteza JHK. Crtpoenune XpOMOCOM. XpoMOCOMHBI Habop — KapHOTHIL
JIAMUIONAHBI ¥ TalUIOWAHBIA  XPOMOCOMHBIC Habopel.  XpoMaTHU[BI.
[[MTOIOrMYEeCKHEe OCHOBBI ~ DasMHOKEHHMA W WHIMBUAYaJIbHOTO pa3BUTHUSA
OpraHU3MOB.

Jlenenue kietkd — MuTo3. CTajuu MUTO32. [Iporeccel, NPOUCXOAIIME Ha
pa3sHBIX CTaJHAX MUTO3A. BHONOTHYECKHUIA CMBIC]T MUTO34.

I[TporpamMMHpyeMas THOeIb KIETKH — aronTos.

®opMBl pa3MHOKEHHUs] OPTraHK3MOB! Gecroioe ¥ moioBoe. Busl Hecronoro
pa3sMHOMKEHHS: JeNeHMe HajBoe, TOYKOBaHHWE OJHO- M MHOTOKJIETOYHBIX,
criopooGpa3oBaHye, BETETaTHBHOE Pa3MHOKCHHUE. McKyCcCTBEHHOE KIIOHHPOBaHUE
OpPraHu3MOB, €T0 3HAUEHUE IS CENEeKINH.

[Ton0BOE pa3MHOKEHHE, €r0 OTIHYHs OT Oecmomoro.

Meiios. Cramun Meiiosa. [Iporeccsl, NPOUCXOMAIINE Ha CTaluix Meio3a.
[ToBemeHHe XpoMocoM B MeHosze. KpoccHHroBep. Buonoruyeckuii CMBICT H
3HaueHUEe MEHO03a.

[ameToreHes — mpouecc 00pa3oBaHus TOJNOBBIX KIETOK ¥ YKHBOTHBIX.
MogoBbIE JKeTe3bl: ceMeHHHKM M sudHuku. OOpasoBaHHe M pasBUTHC TMOJIOBBIX
KIETOK — raMeT (CrepMaTO30W[, SHIEKIETKa) — CIEpMATOTEHES M OBOT€HE3.
OcOGeHHOCTH CTpOEHHs SHIEKIETOK H  CrlepMaTo30HIoB. Om10I0TBOPEHHE.
[TapTeHorexes.

MHaUBHAYyaTbHOE  Pa3BUTHE (oHTOreHe3). OMOpHOHANBHOE  Pa3sBUTHC
(sM6puoreHes). JTanbl 3MOPHOHAIBLHOTO PA3BHTHA y TO3BOHOYHBIX KMBOTHBIX:
npobrieHne, TacTpyJislus, OpPraHOreHes. [TocT>MOpHOHAIEHOE Pa3BUTHE. Turel
OCTOMOPHOHANGHOTO Pa3BUTHs: MPAMOE, HEMPIMOS (muuuHO4YHOE). BrusaHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBHI3BIBATE BPOKAEHHBIE
ypPOACTBa.

Poct u pa3ButHe pacteHHd. OHTOreHe3 LBETKOBOI'O PAaCTEHHs: CTPOEHHE
CeMeHH, CTaJHH Pa3BUTHSI.

JeMoHcTpanuu:

Tabauusl ¥ cxeMmbl: «®OpMBI pa3MHOXEHHS OpraHU3MOB», «J[IBoMHOE
OIIOJOTBOPEHHE Y LIBETKOBBIX pacTeHMi», «BereraTWBHOE pa3MHOKEHHE
pactenuit», «Jlenenue KineTku Oakrepui», «CTpoeHHe IIONOBBIX KIETOK»,
«CTtpoeHne XpoMOCOMBD», «K/IeTOUYHBIH MKI», «Pernkaims JTHK», «Muto3»,
«Meiio3», «IIpaMoe 1 HempsiMoe pa3BHTUE», «['aMeTOoreHe3 y MIICKOIHUTAIOIMX 1
yennoBeka», «OCHOBHBIE CTalUM OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOII, MHKpOIpenaparsl «CriepMaTo30H bl
MIIEKOITHUTAIOIIET0y, «SIHIEKIeTKa MIIEKOMUTAaroIero», «KapuokiuHes B KIIETKax
KOpelllKa JIyKa», MarHuTHas Mojelb-anmuinkauus «JlelneHne KIeTKH», MOJIENb
JTHK, moaens MeTadazHOH XPOMOCOMBI.

JlaGopaTopHbie H NPaKTHYECKHe paboThi:

JlaGopatopuas pabora Ne 3. «Habmomenwe MHTO3a B KIETKaX KOHYHKa
KOpeILKa JIyKa Ha FOTOBBIX MUKpOMpenaparax».

JlaGoparopuas pabora Ne 4. «M3yveHue CTpOEHHMs TMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacjieACTBEHHOCTH H H3MEHYHBOCTH OPraHH3MOB.

INpenmet u 3a7auy reHeTUKH. VicTopus pa3sBUTHs TEHETHKH. Pob IUTOJIOTHH
¥ SMOPHMONIOTMM B CTaHOBICHMHM IeHETHKH. Bkmaj POCCHMCKHX U 3apyOeKHBIX
yu8HBIX B pAa3BUTHE TIeHETHKH. MeTO/Bl TeHETHKH (rubpuI0IOTHIECKHM,
IUTOTeHETHIECKHH, MOJEKyIApHO-reHeTHYecKnd). (OCHOBHbIE TCHETHHCCKHE
nousTus. [eHeTHdeckas CHMBOJIHMKA, UCTIONb3yeMas B CXeMax CKpEeLIMBaHUH.

3aKOHOMEPHOCTH HAclIeOBaHUA MMPU3HAKOB, YCTAHOBICHHBIC I'. MenpgeneM.
MOHOTHOPUIHOE CKpELIMBaHHE. 3aKOH enquHO-00pasks TUOpPHIOB IEpPBOro
nokoneHns. [IpaBHIO JOMHUHHPOBaHMs. 3aKOH — pacLIerUICHUs IIPU3HAKOB.
Cunoresa 4ucTOTH ramer. [ToHOe ¥ HETMOJIHOe JOMUHHUPOBAHHCE.

JlurubpuaHOe  CKpelMBaHWe. 3aKOH  HE3aBHCHMOTO Hacle0BaHHs
npu3HakoB.  L{MTOreHeTHYecKHe  OCHOBBI IMrUOpUIHOTO  CKpEUIMBaHUS.
Amnanusupylollee ckpeiupanye. Mcrnons3osanne aHaMM3HPYIOLICTo CKpelLMBaHus
IUTs ONpe/ieNIeHusl TeHOTUITa OCO0H.

ClerieHHOEe HacleJOoBaHHE IIPHU3HAKOB. Pa6ora T. Moprana 10
CLIeTIEHHOMY HACJIeJI0BaHMIO IeHOB. HapylleHue CLCIICHHUs T€HOB B pe3ynbTare
KPOCCHHIOBEDA.

XpOMOCOMHasi TeOpHsl HaClIeJICTBEHHOCTH. [eHeTHYECKHE KAPTHI.



['eHeTHka nmona. XpoMOCOMHOE OmpeneieHHe mojia. AYTOCOMEI H IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMeTHble OpraHW3MEL. HacienoBaHue
MPU3HAKOB, CUEIIJIEHHBIX C TOJIOM.

N3MeHYnBOCTE. BUIBI H3MEHYMBOCTH: HEHACIIECTBEHHAS W HACJIEICTBEHHAS.
Ponrb  cpembpl B HEHAcleICTBEHHOM  W3MEHUYMBOCTH.  XapaKTepHCTHUKa
MOIM(DUKAITMOHHOW W3MEHUYUBOCTH. BaprallMoHHBIN psAl ¥ BapHallHOHHAs KpHUBasi.
Hopma peakumu mpu3Haka. KoaudecTBeHHble M KayeCTBEHHbIE MPU3HAKU U MX
HOopMa peakiuy. CBoHcTBa MOIUGUKALIMOHHOW H3MEHYHBOCTH.

HacnencTBeHHas, WM TeHOTUIUYeCKas, W3MeH4YMBOCTh. KomMOuHaTHBHasA
U3MEHYMBOCTE. Mei03 W TII0JIOBOH TIpollecC — OCHOBa KOMOMHATMBHOM
W3MEHYMBOCTH. MyTallMOHHAs W3MeHYUBOCTh. Kinaccupukaiys MyTalii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacTOTa ¥ MPUYHHBI MyTallii. MyTareHHsle (paKTOpBI.
3aK0H rOMOJIOTMYECKHX PSAJOB B HaclieAcTBeHHOH H3MeHunBocTH H. V. Basuiosa.

BHesiiepHas HacIeACTBEHHOCTh U U3MEHYHBOCTD.

['eneruka uenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOIBI TEHETHKHU
Ye/I0BEKa: reHealorHueCKuii, 6JIM3HEOBbIN, IUTOr€HETHYECKUH, OMOXUMUYECKHH,
MOJIEKY N PHO-TEHETUIECKHH. CoBpeMeHHOE onpenenexue TeHOTHUIIA:
IOJTHOT€HOMHOECEKBEHHPOBaHHE, T€HOTHIIMPOBAHKWE, B TOM HYHCIE C I[TOMOLIBIO
[M1[P-ananu3a. HacnencrtBeHHble 3aboneBaHKs 4YelOBeKa: TIE€HHbIE 0omne3HH,
GOE3HH ¢ HACIEICTBEHHOHN IpeapacroiioKeHHOCTI0, XPOMOCOMHbIE GOJE3HH.
ComaThyeckde ¥ TreHepaTuBHble MyTauud. CTBOjNOBBIE KiIeTKH. IIpUHIMIIBI
30pOBOT0 06pa3a KH3HA, JUArHOCTUKH, TIPOQUIAKTHKH U JIEHEHUs NeHETHICCKUX
GonesHelt. MeIuKO-TeHETHYECKOe KOHCYIbTHpOBaHHe. 3Ha4eHHe MEeIULHHCKOM
FeHEeTHKH B IPEOTBPALICHNH U JI€YEHUH F'eHETHUECKHX 3a60neBaHU 9eI0BEKa.

JleMOHCTpalHH:

Tloptpersi: I'. Mengaens, T. Mopras, I'. ne ®@pus, C. C. HeTBeprkoB, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmunsr ©u  cxembl:  «MoHoruOpuaHOe  CKpelMBaHue M €ro
[IUTOTeHeTHYecKas OCHOBa», «3aKOH pacLIEUIeHHs H €ro IHUTOrCHETHdecKasd
OCHOBa», «3aKkOH UMCTOTHI ~ rameT»,  «JluruOpuiHOE  CKpELIMBAHUEY,
«1[ATOTTOTHYECKHE ~ OCHOBBl  JHIHOPHAHOrO  CKPCIIMBAHUAY, «Meito3»,
«B3auMOIEICTBUE AJUIEIIBHBIX TEHOBY, «[eHeTHYeCKHe KapThl PaCTCHHH,
KHBOTHEIX M ueloBeka», «[ eHeThKa IONa», «3aKOHOMEPHOCTH HAacICNOBaHMI,
CLleTIeHHOTo ¢ monoM», «KapHoTHIbl 4eloBeKa W IKHBOTHBIXY, «Busl
A3MEHUMBOCTHY, «MomuduKaoHHas M3MEHYMBOCTY, «Hacnenosanue pesyc-
(akTopar, «I'eHeTHKa rpym KPOBI», «MyTauoHHas U3MEHUYHUBOCTHY.

O6opyaoBaHUE: MOJeTH-alIIHKaluK «MoHorubpuaHOE CKpELIMBaHHUEY,
«HermonHOe DOMHHHpOBaHWE», «JIUTHOpHAHOE CKPEIMBAHHEY, «[Tepexpéct



XpOMOCOM», MHKPOCKON M MHUKpolpenapar «/lpozodpuna» (HopMma, MyTanuu
(hOpMBI KPBLIBEB M OKpacku Tena), repbapuit «I opox moceBHOM».

JlaGopaTopHbie H NpaKTHYecKHe paboThbI:

JIabopatopHast pabora Ne 5. «M3yuyeHue pe3ynbTaTOB MOHOTMOPHIHOIO U
IUrHOPUIHOTO CKPEIIMBaHUs y Ip030GHIIbI Ha TOTOBBIX MUKPOIIpEnapaTax.

JlaGoparopHas pabota Ne 6. «M3y4eHue MOAUDUKAIIMOHHOH H3MEHUYHMBOCTH,
MOCTPOEHHE BapUallMOHHOIO Psijia ¥ BapUALIMOHHON KPHUBOM».

JlaboparopHas pabota Ne 7. «AHanu3z MyTalui y Apo30QHIbl Ha NOTOBBIX
MUKpOIIpenaparax».

IIpaktuueckas pabora Ne 2. «CocraBneHuWe M aHAIHW3 POJOCIOBHBIX
YelioBeKay.

Tema 7. Cenexnusi opranu3MoB. OcHOBBI OHOTEXHOJIOTHH.

Cenekupsl KaKk Hayka M TpOLECC. 3apOKACHHE CEeJIeKLHUH U JTOMECTHKAIMA.
Vuenne H. . BapunoBa o0 LEHTpax MPOMCXOKIEHHS M MHOroobpasus
KYJIBTYPHBIX PAcTeHMH. LIEHTpBI IPOMCXOXKICHHs JOMAIIHUX XUBOTHEIX. Copr,
NOpo/ia, IITaMM.

CoBpeMeHHbIe METO/IbI CelIeKIMH. MacCoBbI W WHINUBHYaTbHBIH 0oTOOpHI B
CeNeKIMHM pacTeHui W kuBOTHbIX. OleHKa 3KcTepbepa. bin3kopoACTBEHHOE
cKpelquBaHue — HHOpumuHT. Uucras nuHus. CKpelluBaHUWe YUCTBIX JTUHHH.
TeTeposuc, unk rubpunHas cuina. HepoJCTBEHHOE CKpELIHBAHHE — ayTOpUIMHI.
Ornanéunas rubpuamsaims W e€ ycrmexu. VICKyCCTBEHHBIH MyTareHes H
MoTyd4eHHe IOJUIIONI0B. JIOCTHKEHMA CENEKIHH pacTeHH, JKHUBOTHBIX H
MHKpPOOPTaHHU3MOB.

BHOTEXHONOrMsT KaKk OTpaciib MPOW3BOACTBA. | eHHas HHKEHEPHU. Jransl
cosmanus pexombuHanTHOM JIHK M TpaHCTe€HHBIX OpraHW3MOB. Knerounas
urxenepus. Kierounsie KymbTypbl. MUKPOKJIOHANBHOE Pa3MHOKCHHE pacTeHHH.
KnoHupoBaHUE BBICOKOMPOAYKTHBHBIX CEeNbCKOXO3MCTBEHHBIX OpPTraHU3MOB.
JKomorwueckne W  ortWdeckme  mpobmems. MO - reHETHHECKH
MOJU(HUIUPOBAHHbEIE OPraHU3MBL.

JleMOHCTpallHK:

Tloptpers:: H. Y. Basunos, W. B. Muuypus, I'. JI. Kapnedenko, M. O.
MBaHOB.

Ta6auusr U cxembl: kapTa «LIeHTpBI MPOUCXOKACHHA H MHOroo6pasus
KyNbTYPHBIX pacTeHu#», «IIopozbl NOMAIIHHX JKHUBOTHBIX», «CopTa KyJIbTYPHBIX
pacTeHui», «OtnanéHHas THOpUIK3aALULD, «Pa6oTs! akanemMuka M. @. MiBanosa»,
«[onumionnusy, «O6BeKTEl OGHOTEXHOTOIHI, «Knerounple KylabTypbl H
KIoHUpOBaHHKe», «KOHCTpyHpOBaHHE U NIEPEHOC ICHOB, XpOMOCOMY.

O6opyaoBaHKe: MYIISKHA II0JI0B ¥ KOPHETUIONOB IUKHUX GOPM U KyJIBTYPHBIX
COpPTOB pacTeHHH, rep6apuii «CenbCKOX03gHCTBEHHBIC pacTeHHS.



JlabopaTopHbie H NpaKTHYeCKHe PaboThI:

OKCKypcusi«OCHOBHBIE METOJBI M JIOCTUKEHUS CeJIeKLMH pacTeHUuH W
KUBOTHBIX (Ha CeNeKLMOHHYIO CTaHILIUIO, TIEMEHHYIO bepmy,
COPTOMCTIEITATENIEHBIA  y4acTOK, B TEIUIMYHOE XO34HCTBO, naboparopuio
arpOyHHUBEPCUTETA UIIH HAYUHOTO LIEHTPa)».

11 KJIACC

Tema 1. JpononnoHHas OHOJIOrUd.

[IpenoChUIKA BO3HUKHOBEHHS ABONIOLHOHHOW TEOPUH. DBOJIOLHOHHAS
Teopus U eé MecTo B OHONOrud. BiHsHME 3BONIOLMOHHOM TEOPHU Ha Pa3BUTHE
OHOJIOrMH U APYIUX HayK.

CBHIETENHCTBA JBOJIONUH. [laleoHTONOTrHYECKHE: IOCIIEI0BATEIBHOCTD
MOSBJIEHWS BUIOB B [IAlE€OHTONOTMYECKONW IJIETOMUCH, TNEepPeXOAHble (OPMBEL
Buoreorpadguueckye: CXOACTBO U pa3nudue GayH v Gpop MaTepuKoB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA M pPa3lMuhs SMOPHOHOB pa3HbIX BHJIOB
MM03BOHOYHBIX. CpaBHHUTENBHO-aHATOMHYECKHE: T'OMOJIOTMYHBIE, aHAJIOTWYHEIE,
pyLMMEHTapHbIE OpraHbl, aTaBU3MBL MONEKyISIpHO-OHOXUMUYECKHE: CXOJCTBO
MEXaHM3MOB HACIEICTBEHHOCTH M OCHOBHBIX MeTabONMYeCKHMX IyTeH y BCEX
OpTraHU3MOB.

JpomonronHas Teopus Y. JlapBuHa. Ilpeamochuikd BO3HUKHOBEHHMS
napBuHM3Ma. JIBMKYIIME CHJIBI 3BOJIIONWHM BHAOB IO JlapBuHy (M30BITOYHOE
pa3MHOKEHHE NPH OTPaHWYEHHOCTH PECypCOB, HeonpeaeaEHHas W3MEHYHBOCTD,
Goprba 3a CyLIeCTBOBAHUE, ECTECTBEHHBIHN oTbop).

Cunternyeckas Teopus ssomonuu (CTD) 1 e€ OCHOBHBIE MTOIOKCHHUA.

Muxpossomonyst. [Tomysauus Kak eJMHHIA BIa U SBOTIOLIAH.

Jipmyiye cuibl (akTOphl) SBOMIOLHMA BAJOB B NPHUPOAE. MyTalOHHbIN
mpolecc ¥ KoMOMHATHBHAs H3MEHYHBOCTE. [TomyIsUMOHHbIE BONHBEI M JPEH(
reHoB. Mzonanusa U MUTpalys.

ECTecTBeHHBI OTOOp — HANpaBIIAIOLIHA daxtop sBOmOLMH. DOPMBI
ecTeCTBEHHOI0 0TOOpA.

[IprcnocobIeHHOCTh OpraHM3MOB Kak  pe3yJIbTat sBosrouH. IIpuMepsl
MpUCIIOCOOIEHUH y OpPraHU3MOB. ApoMop$03bl ¥ UIHO-aJANTALKH.

Bun wu Bupoobpasopamue. Kpurepuu — BUAQ. OcHoBHbIE  (GOPMBI
BH1006pa3oBanysl: reorpagueckoe, SKONIOTHIECKOE.

Makpossoitonus. @opMbl  3BOJIOLMH: dunerideckasi, IMUBEPreHTHAd,
KOHBEPTeHTHas, apajliebHas. Heo6paTUMOCTh SBOJIOLUH.

[IpoMCXOXKAEHHE OT HeCIeHanu3upOBAHHBIX npeakoB. IIporpeccupyromias
crienuanu3anys. AlanTiBHas paayuals.

JleMOHCTpalHK:



Ioptpersr: K. Jlunne#, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, 3. I'exkens, ©. Mromnep, A. H. Cesepros.

Tabnuuer u cxemsl: «Pa3BuTHe OpraHH4ecKoro MUpa Ha 3emiie», «3apobIiH

NO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «®Dopmel  Gopebel  3a
CylllecTBOBaHHe», «EcTecTBeHHEIH 0TO60ODP», «MHOrooOpasue COpPTOB pacTEHHN»,
«MHoroobpasue  mopox = KHMBOTHBIX»,  «[lomymsaiuw»,  «MyTalMoOHHas

M3MEHYUBOCTE», «ApoMopdosbl», «Manoananrtamum», «OOIas nereHepamus»,
«/Ismxymue cuibl sBomouuu», «Kapra-cxema wapiipyra myrernectsus Y.
HapBuHa», «bopsba 3a cymectBoBaHue», «IIpHCOCOGIEHHOCTE OPraHH3MOBY,
«['eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BUI00OPa30BAHHEY.

OGopynoBaHKe: KOJUIEKIIMS HACEKOMBIX C Pa3lIMYHBIMH THUIIAMH OKpPAacKH,
Habop TUIOHOB M ceMsiH, KoyeKuus «IIpuMephl 3alllUTHBIX IPUCIOCOOIEHUH Y
’KMUBOTHBIX», MoJenb «(OCHOBHbIE HalpaBlIeHUs IBOJIIOLUH», 00bEMHAs MOJENb
«CTpoeHHe roIoBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, Komnekuus «DopMbl COXpaHHOCTH
UCKOIIAaeMBIX JKHBOTHBEIX MW pacTeHHi», Mozens anmuukamus «[lepexpéct
XpOMOCOM», BlakHble TpenapaTbl «PasBuTHe Hacekomoro», «PasButHe
JATYLIKKA», MEKpornpenapat «/lpo3oduna» (HopMa, MyTaluu (HOPMEI KpbLIEEB U
OKpAacKH Tena).

JlaGopaTopHbie H NpaKTHYeCKHe paboThl:

Jla6opatopras pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPHION.

JlaGopartopHas pabora Ne 2. «Omucanue MPUCTIOCOOICHHOCTH OpraHu3Ma u
e€ OTHOCHTEJBLHOTO XapaKTepay.

Tema 2. Bo3dHHKHOBeHHE H pa3sBHTHE :KH3HH Ha 3emure.

JloHaydHBIe MPEJCTABIEHMS O 3aPOKJAEHHMH JKW3HH. HayuHble THIOTE3BI
BO3HUKHOBEHHs JKM3HH Ha 3emie: abuoreHes U TaHcrepMus. XuMHUYecKas
3BOMIONHMA. AOHOTeHHBI CHHTE3 OpPraHMYECKHWX BEIIECTB M3 HEOPraHWYCCKHX.
JKCIIEPUMEHTATBHOE [TOATBEPKICHHE XMMUICCKOH IBOJIFOLIMH. HauajpHBlE 3TaIBI
Guonornueckoii ssomonuu. I unoreza PHK-mupa. ®@opMupoBaHue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME MpPOTOKIeTKH. [lepBbie KICTKH M HX SBOJTFOLIMA.
®opMHUpOBaHHE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasBuTHe KU3HA Ha 3emie 1o spaM H rnepuojaM. Katapxeid. Apxelckas U
MPOTEPO30MCKast 3PBbL. [laneo3oiickas 3pa U €€ TNEPHOIBL KeMOpPHIACKHH,
OpHOBUKCKHH, CHITYPUICKHUH, JIeBOHCKHH, KAMEHHOYTOJIbHBIH, MEPMCKHUH.

Me3o30iickas 3pa U €€ IEPUOBL: TpHACOBBIH, FOPCKUH, MEJIOBOH.

KaifHo30lickas 9pa M €€ TepUOIbL [1aJeOreHOBbIH, HEOT€HOBBIH,

AHTPOITOTE€HOBBIH.



XapaKTepUCTHKa KIIUMaTa U TeoJIOTHYeCKHUX IpolieccoB. OCHOBHBIE 3Tallbl
5BONIIOLIMM PACTUTENIBHOTO W JXMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH H
’KUBOTHBIX. [losBIIeHHE, pacBET ¥ BEIMUpAHKE TPYII JKUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKoro MHupa KaK OTpa)keHHe SBONOUUH. (OCHOBHEIE
CUCTEMATHYECKHE IPYIIEI OPraHU3MOB.

DBooLMs YenoBeka. AHTPONOJIOTUs KaK Hayka. Pa3BuTue npenacraBieHni o
MPOUCXOKACHUH 4enoBeka. Meroasl H3ydeHHs aHTpororeHesa. CxoacrBa H
pa3nuuus YeloBeKa U KUBOTHBIX. CHCTEMAaTHYECKOe TTONI0KEHHUE YeIOBeKa.

Ipwxymme  cunbl  (dakTopbl) — aHTpomoreHesa.  HacnencrBeHHas
W3MEHUYMBOCTP W €CTeCTBeHHBIH o0TOOp. OOliecTBeHHBId 00pa3  KU3HM,
W3rOTOBJIEHUE OPYAUi TpyAa, MBILLUIEHHE, PEYb.

OcHOBHBIE CTaMH ¥ BETBH 3BOJIOIWH YellOBeKa: aBCTPAJIONUTEKH, YeI0BeK
yMenbiii, YenoBex mpsMoxonsamui, Yenosexk HeaHAepTanbCKui, UYenosek
pasyMHBIM. Haxooku HCKOMaeMbIX OCTaTKOB, BpEeMs CyLIECTBOBaHHMS, 00iacTb
pacrpocTpaHeHus, 065EM roJIOBHOTO MO3ra, 00pas3 KU3HH, OPY AU,

Yenoseyeckre packl. OCHOBHBIE OoOnblIME  packl:  €BPOINEOMIHAS
(eBpasuiickasi),  HErpO-aBCTpallOWJHas  (3KBaTOpHallbHas),  MOHTOJIOHJHAas
(a3mMaTcKO-aMepHKaHcKas).  UepTsl  IPHUCHOCOOIEHHOCTH  PEACTaBHTENeH
YeJIOBEYECKUX pPac K YCJIOBHSM CyLIeCTBOBaHMs. EIWHCTBO 4eIOBEYECKHX pac.
Kputuka pacusma.

JleMOHCTpALHK:

Iloptpere: ®. Penu, JI. Ilacrep, A. M. Omnapun, C. Muiep, I'. 10pu, 4.
JlapBUH.

Tabmuusl ¥ cxemsl: «BosHukHoBeHHMEe CONHEYHON CHUCTEMBI», «Pa3BUTHE
OpraHMYeckoro Mupa», «PacTuTenpHas  KIETKay, «KuBoTHAsT  KIIETKa»,
«ITpokapyoTHyeckas KieTka», «CoBpeMeHHas CHCTeMa OpraHM4ecKOro MHpay,
«CpaBHEHHME AHATOMHMYECKMX YepT CTPOCHMS 4HeJOoBEKa U YeJI0BeKOOOpa3HBIX
06e3bsH», «OCHOBHBIE MecTa MAJECOHTONOTHYECKMX  HAxXOJOK  IPEJKOB
COBPEMEHHOTO YelloBeKa», «JIpeBHeHIune JOAW», «JIpEBHUE IIOIM», «IlepBbie
COBpEMEHHBIE TON», «UenoBeYecKue pachh.

O6opynopanue:  Mymnsiku  «[IpoHCXOXJEHHE — YCIOBCKa» (6rocThI
aBCTpA/IONUTEKa, MHUTEKAHTpOMNa, HeaHJIepTaibla, KPOMaHBOHIIA), CJIETIKU HIH
¥306paKeHns KaMEHHBIX OpYJMH IEpBOOBITHOTO YeloBeKa (KaMHH-YOIIIIEPEI,
pyOuia, ckpebia), [EOXPOHOJOrHIECKas tabnuna, Komnekius —«DopMel
COXPaHHOCTH HCKOMAeMBbIX XKUBOTHbIX U pacTeHHH».

JlaGopaTopHbie H NPaKTHYECKHEe PAdOThHI: )

[IpaxTtideckas paGora Ne 1. «VI3yueHHe HCKOMACMBIX OCTATKOB pacTeHuH |
JKUBOTHBIX B KOJUIEKIIHAXY.



OKCKypeHs « JBOMONMsS OPraHW4eckoro MUpa Ha 3eMiex (B ecTecTBEHHO-
HAayYHBIWA HIIH KpaeBeI4ECKUi My3et).

Tema 3. Opranu3msel i okpy:Kalouas cpena.

DKOIOrusl KaK HayKa. 3a[a4u U pa3leNbl SKOIOTHH. MeTobl 3KOIOTHYECKIXK
MCClIEJOBaHHH. DKOIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YETOBEKA.

Cpensl obuTanus OpTraHM3MOB: BOAHAS, HA3eMHO-BO3IYIIHAS, [IOYBEHHas,
BHYTPHOpPraHW3MeHHas.

Oxonorudeckue (axtopsl. Kiaccudukanus 3KOIOTMYECKHX (haKkTopoB:
abuoTuyeckue, OHOTHYECKHE KM aAHTPONOreHHBIE. JIeHCTBHE 3KOTOTHYECKHX
(aKTOPOB Ha OPraHW3MEL

AbuoTryeckre (GakTOpEI: CBET, TeMIepaTypa, BIa)kHOCTh. POTONEPHOIH3M.
IIpucriocobnennss  OpraHM3MOB K JEHCTBHIO  abHOTHYECKHMX  (haKTOPOB.
buonoruyeckue puTMeL.

buotuyeckue  cdakropbl.  Buabl  GHOTHYECKMX ~— B3aMMOJAEHCTBHIA:
KOHKYPEHIHs, XUIIHUYECTBO, CUMOHO3 U ero ¢opmel. [lapasutusm, koonepauus,
MYTyalli3M, KOMMEHCalU3M (KBapTHpPaHCTBO, HaxJIeOHHYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HauyeHHe OMOTUYECKMX B3aMMOIEHCTBHH [UIA CYIIECTBOBAaHMS
OpraHW3MORB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOrMYeCKHe XapaKTepUCTUKU mnomynsiuuud. (OCHOBHbIE ITOKA3aTeENn
HOMYJIALMHA: YHUCICHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTB, IPHPOCT,
MHUrpanus. JluHamMuKa YMCICHHOCTH MOIMYJISAIHN U €€ perysiiys.

JdemoHcTpauun:

[Toptpetsl: A. I'ymb6onsar, K. @. Pynse, 3. ['ekkens.

Tabnuner u cxemsel: kapta «[Ipupoansle 30HBI 3eMan», «Cpenbl oOUTaHUA
opraHu3MoB», «®@ortonepuonuzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH MOMYJISILHHA UHGY30pUU-TY penbku», «[Iumessle nemm».

JlabopaTopHbie H NpaKTHYecKHe paboThbI:

JIaGoparopHas pa6ota Ne 3. «Mopdonoruyeckue 0CoOOEHHOCTH PaCTEHUH M3
Pa3HbIX MECT OOUTaHUM».

Jlabopatopnas pabota Ne 4. «BiusiHue cBETa Ha POCT M pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuyeckas pabota Ne 2. «[IoACUET MIOTHOCTH MOIMYNSALUNA Pa3HBIX BHIOB
pacTeHUN».

Tema 4. CoolliecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBo OpraHu3sMoB — OuoreHo3. CTpyKTypbl OuoOLieHO3a: BHIOBaf,
POCTpaHCTBeHHas, Tpodudeckas (mumieBas). BuIbl-AOMMHAHTEL Ces3u B
OuoneHo3e.

JKxoNoraueckie cucteMbl (3kocucremsl). I[loHsiTue 06 5SKocHCTeME H
6uoreoneHoze. @OYHKIHMOHAIBHEIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTE,



KOHCYMEHTEI, peyleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B SKOCHCTEME.
Tpoduueckue (muiieBsie) ypOBHM SKOCHCTeMbI. [IMINEBBIE LM W CETH.
OcHOBHbIE MMOKa3aTeNy 3KOCHCTEMBI: OuoOMacca, NPOMYKIMS. DKOJOTHYECKHE
[UpaMUIBl: TPOOYKIHMH, YMCIEHHOCTH, OnoMaccel. CBOWCTBA HKOCHCTEM:
YCTOHYHBOCTE, CaMOpPEryIsmus, paspurre. CyKieccHs.

[IpupoaHele 3KOCHCTEMBL. DKOCHCTEMBI 038P U peK. JKOCHCTEMa XBOMHOIO
HITA LIUPOKOJIMCTBEHHOTO Jieca.

AHTDONOreHHBIE  3KOCHCTEMBI.  ATPOIKOCHCTEMBL.  YPOO3IKOCHCTEMEL
buonoruyeckoe u x03aHCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPHOIKOCHCTEM.

bropasHooOpasue kak ¢akTop ycToH4uMBOCTH 3KocHcTeM. CoXpaHeHHe
Huonoruueckoro pazHoobpasus Ha 3emie.

Yuenne B. M. Bepnaackoro o 6uochepe. ['paHuiipl, cocTaB U CTPyKTypa
6uocteprl. JKupoe BemectBo u ero ¢yHkuud. OcobenHocTH GHOChEpEl Kak
ria06anpHOM 3KOcHCTeMBlL. JlMHaMUYeckoe paBHOBecHe W OOpaTHas CBSI3b B
duochepe.

KpyroBopoTs! BelecTB U GHOreOXMMHYECKHE LIMKIBI IEMEHTOB (YIiIepo/a,
a3oTa). 30HaNBHOCTh Orochepsl. OCHOBHBIE OUOMBI CYILIH.

UYenoBeuyecTBo B 6Hochepe 3eMiu. AHTpOIIOreHHBIe H3MEeHeHus B Ouocdepe.
['mo6anbHBIE PKOJTOTHYECKHE TPOOTIEMBI.

CocyuiecTBOBaHHE IPUPOJIBI U YeJI0BEYEeCTBA. CoxpaHeHne
Ouopa3HO0Opa3us Kak OCHOBa yCTOWYHUBOCTH GHochepsl. OCHOBa pallMOHAJILHOIO
YIOpaBIeHHS TPHPOIHBIMU pecypcaMM M HMX HCronk3oBaHue. JlocTHKeHHsA
OUMONIOTHH U OXpaHa PUPOIbL.

JeMOHCTpanuu:

[Moptpetsl: A. IIx. Tencry, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuusl U cxeMmel: «[luieBble 1enn», «BHOLIEHO3: COCTaB U CTPYKTYpa»,
«IIpuponusie coobuiectBa», «llenu nuTanus», «IKOIOrHYECKas NHUpaMHIa»,
«Buoctepa 1 4enoBek», « IKOCHCTEMA HIHPOKOTHUCTBEHHOIO Jieca», « IKOCHCTeMa
xBOMHOTO Jeca», «buoueHos Bomoéma», «ArpoueHo3», «lIpuMepHBIe
aHTPONIOTEHHBIE ~ BO3JEHCTBHA Ha TNpUpPOdy», «BaxHeHIIME HCTOYHUKH
3arps3HEHHs BO3JyXa ¥ IPYHTOBBIX BOI», «[louBa — BaKHEHINas COCTABISOLIAs
6uocheps», «DakTopsl Aerpafanuy nods», «[lapHHKOBBIA s¢bekT», «DaKTOPHI
pafMOaKTUBHOTO 3arpsisHeHus Ouocdeps», «OOIIas CTPYKTYpa 6uocheps»,
«PacmipocTpaHenue ku3HH B Ouochepe», «(O30HOBBIA IKpaH ouocheps»,
«Kpyrosopot yriepona B 6uocdepe», «Kpyroopot a30Ta B IPHPOJIE>. )

O6opynoBanne: MoJelb-anmumKalus «THIHYHBIE OHOLIEHO3BIY, rep6uapHH
«PacTHTeIbHbIE COOBIIECTBAY, KOMIeKIHH «BroleHos3», «BpeauTeny BaKHEHUIIHX
CelbCKOXO3MMCTBEHHBIX KYyIbTYp», Trepbapud ¥ KOJIEKIHH pacTeHHH U
KMBOTHBIX, TIPHHAUTEKAIIME K Pa3HbIM 3KOJOTMYECKMM IpyIaM OJHOTo BHAA,



Kpacnas xuura Poccuiickoii ®enepaiuu, HW300pakeHHs OXpaHSEMBIX BHIOB
DPacTeHHH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TIIPOTPAMMBI 1O

BUOJIOTMM HA  BA30BOM VPOBHE CPEJIHEI'O  OBIIEIO
OBPA30OBAHUA

Cormacio ®I'OC COO, ycranapnuBaoTCs TpeGOBaHMSI K pe3ylbTaTaM

OCBOCHHUSI  OOYYalOIMMHUCS TIPOrpaMM  CpPefHEro  o6mero  o6Gpa3oBaHUS:
JTMYHOCTHBIM, METANPEAMETHBIM ¥ TIPEIMETHEIM.

JJUYHOCTHBIE PE3YJIBTATHI

B cTpykType NHMYHOCTHBIX pE3yJIbTaTOB OCBOEHHs Mpeamera «BHomorus»
BBIICNIEHBI CIIEAYIOIIME COCTABIAIOLINE: OCO3HAHUE OOYYAFOIUMUCS POCCHMCKOM
I'PaXIAHCKOH MIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOATETLHOCTH
H  CaMOONpeAeNIeHHIO, HajluyuWe MOTUBAllMM K 0O0ydeHHI0O OHoIOrHH,
LieJIeHallPaBI€HHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUH JUYHOCTH Ha OCHOBE
KIIOYEeBBIX IEHHOCTEH M HCTOPUYECKHUX TpaJMLIUK pa3BUTHS OHOJIOTUYECKOro
3HaHMs, TOTOBHOCTh U CIOCOOHOCTH 00y4arolMXcsi pyKOBOACTBOBAThECS B CBOEH
JNEeATENIBHOCTH LIEHHOCTHO-CMBICJIOBBIMUA YCTAaHOBKAaMH, IIPUCYILIMMH CHCTEME
Ouonoruyeckoro 0o0pa3oBaHMs, HAJIM4YUME HSKOJIOIHYECKOrO IpaBOCO3HAHMS,
CTIOCOOHOCTH CTaBUTh LI€JIM U CTPOUTH KU3HEHHBIE IIIaHBL.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMs MpeameTa «bHONOrHs» IOCTUraloTCs B
eIMHCTBE Yy4eOHOW ¥ BOCIUTATEIBHOM MHEATENBHOCTH B COOTBETCTBHH C
TPagWLIHOHHEIMU POCCHHCKMMHM COLMOKYIIBTYPHBIMH, HCTOPUYECKUMH H TyXOBHO-
HPaBCTBEHHBIMU LEHHOCTSMHU, IPUHATHIMM B OOINECTBE MpaBHIaMH M HOpPMaMH
TIOBEIEHUS] W CIIOCOOCTBYIOT IpoLleccaM CaMOIIO3HAHHUs, CaMOBOCIIMTaHHA W
CaMODa3BUTHSI, pa3BUTUSA BHYTPEHHEW TMO3ULIHUM JIMYHOCTH, MNATPHOTHU3MA,
yBaK€HHA K 3aKOHY U NPaBOIOPAJKY, YEIOBEKY TPyJAa H CTapiLieMy MOKOICHHIO,
B3aMMHOIO YBaXeHMs, OEpeKHOro OTHOIUCHHS K KyIbTYpHOMY HacCleIHio H
TpaaHULIMsIM MHOIOHAIlMOHANBHOIO Hapoaa Poccutickoit @eneparmu, IMpUpoae H
OKpYJKaroIlle# cpele.

JIMYHOCTHBIE pe3yJbTATBl OCBOEHMS Yy4ebHOro npeaMera «buoaorus»
JIOJI)KHBI OTPakaTh TOTOBHOCTD U CMIOCOOHOCTH 00y4aroIuxcs pyKOBOJACTBOBAThLCA
chOpPMHPOBAaHHOK BHYTpPEHHEH Mo3ulMed JMYHOCTH, CHCTEMOM LIEHHOCTHBIX
OpHMEHTAlHH, [O3UTHBHBIX  BHYTPCHHHX yOexIeHUH, COOTBETCTBYHOIIMX
TpaJMIMOHHEIM LEHHOCTSIM POCCHHCKOTO oblecTBa, paclIMpeHHe XU3HEHHOTO
ONBITA ¥ ONBITA IEATENBHOCTHA B IIPOIECCE peanu3alii OCHOBHBIX HaIpaBlIeHUI
BOCTIMTATENILHOM JEATeIbHOCTH, B TOM YHUCJIE B HaCTH.

1)rpa:kaaHcKoro BOCHTAHMSA:

c(hOpPMHUPOBAHHOCTH IPaKIAHCKOH TO3ULIMH obyuaroIerocs Kak akTHBHOTO U

OTBETCTBEHHOTO 4JIeHa POCCHICKOro 0011eCTBa;



OCO3HAHHWE CBOMX KOHCTHUTYLIMOHHBIX IIpaB M 0053aHHOCTEH, yBa)KEHHE
3aKOHa M MPaBOIIOPS/IKa;

TOTOBHOCTE K COBMECTHOM TBOPYECKOH [ESATEbHOCTH TpPH CO3TaHHH
y4eOHbBIX MPOEKTOB, PelleHUH y4eOHBIX U MO3HABATENBbHBIX 3a]1ad, BBITIOJHEHHH
OHMOJIOrH4eCKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpefeNsiTh COOCTBEHHYI MO3ULMIO IO OTHOLIEHHIO K
SIBJIEHUSIM COBPEMEHHON KU3HU U OOBICHATH €€;

YMEHUE YYMTHIBaThb B CBOMX JEHCTBHSX HEOOXOOUMOCTH KOHCTPYKTHBHOIO
B3aMMOJIEHCTBHA JIIOJIeHd C pa3HBIMH YOEKICHHIMH, KyIbTYPHBIMA LICHHOCTAMH H
COLTMATIBHBIM I10JIOKEHUEM;

TOTOBHOCTH K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABaTENbHBIX MK HCCIENOBATENIbCKMX 3a1ad, YBaKHUTEIBHOI'O
OTHOLIEHUS K MHEHHIO OIIOHEHTOB IpU OOCYK/JEHUH CIIODHBIX BOIIPOCOB
OHOJIOTUYECKOIO CONEPKAHNUS,

TOTOBHOCThH K TYMaHUTapHOU H BOJIIOHTEPCKOM AEATETBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIHTAHHS:

c(hOpMUPOBAHHOCTh POCCHMCKOH rpaKIaHCKOH UOEHTHYHOCTH,
MaTpHOTH3Ma, YBaKEHUS K CBOEMY HApOMIy, YyBCTBa OTBETCTBEHHOCTH IEPe]
PonvHol, ropaoctd 3a cBOM KpaH, cBowo Poxumy, CBOH A3BIK M KYJIBTYDY,
TIPOIILIOe ¥ HACTOSLIEe MHOTOHAIIMOHATIBHOrO Hapoaa Poccu;

[IEHHOCTHOE OTHOILLIEHHE K IPUPOTHOMY HACJIEIUIO U MaMATHHUKaM MPHPOJBI,
JOCTHXeHUsM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOIUsIX, TPYIC;

crIOCOGHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHMX YYEHBIX B CTaHOBJICHHE H
pasBuTHEe OHONOrMM, TOHHMAaHMA 3HAYCHUS OHOJIOTMM B TIO3HAaHMHM 3aKOHOB
IIPHPOJIbI, B JKU3HH YEIOBEKA ¥ COBPEMEHHOTO ob1iecTBa;

unelHas yOeXIEHHOCTh, TOTOBHOCTb K CIIY/KCHHIO W 3alllUTC OreuecTBa,
OTBETCTBEHHOCTH 3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITHTAHMS:

0CO3HAHHE JTyXOBHbBIX IEHHOCTEH POCCUHCKOTO HAPO/a;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHMUSA, STHHECKOTO ITOBEICHMUS;

CHOCOBHOCTD OIEHMBATH CHTYAllIO ¥ NPHHMMAaTh OCO3HAHHBIC PEINCHM,
OpMEHTHPYSICh Ha MOpaJlbHO-HPaBCTBEHHBIC HOPMBI H [IEHHOCTH,

OCO3HAHHKE JTMYHOTO BKJIaJa B IOCTPOEHHUE YCTOHYUBOIO OyayLuero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POIMTEINSM, CO3AHHIO CEMbH Ha OCHOBE
OCO3HAHHOIO INPMHSATHS IEHHOCTEH ceMelHOM JKWU3HH B COOTBETCTBMH C
TpaJMUUSIMA HapoJoB POCCHH;

4) 3cTETHYECKOro BOCITHTAHMS:

3CTETHYECKOe OTHOILIEHHE K MHUpY, BKIIOHas 3CTETHKY ObITa, HAYYHOrO H
TeXHAYeCKOro TBOPYECTBa, CIOpTa, TPYAa, 06 1IECTBEHHBIX OTHOLIEHHUH;



NIOHMMaHKe 3MOLMOHAIIBHOIO BO3IHCTBYS )KUBOM TIPUPO/IBI U €8 LIEHHOCTH;
FOTOBHOCTE K CaMOBBIDAKEHHIO B Pa3sHbIX BHIAX HCKYCCTBA, CTpeMIIEHHE
NPOSIBJIATH Ka4eCTBa TBOPUECKOH TUYHOCTH;

S) ¢usuyeckoro BocnuTaHHS, HOPMHPOBAHHH KYJILTYPbI 3J10POBbH H
IMOLHOHAJBLHOrO GJIaronoayyms:

NOHVMaHHWe H pealu3allds 3J0pOBOro M Oe3omacHOro obpasa KHU3HH
(3mopoBoe  mHTaHWe, COOMIOJCHME TIUTHEHHYECKMX TpPaBUI U HOPM,
cbanaHCUpOBaHHBIM pEXHM 3aHATHH W OTHOBIXA, peryiaspHas (QHU3MYecKas
aKTUBHOCTH), OEpeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIUEHHS K
cCoOCTBEHHOMY (PH3HUECKOMY M MCUXUYECKOMY 310POBbIO;

NOHMMaHWe IIEHHOCTH TMpPaBUI HWHIAUBUAYATBHOIO W  KOJUIEKTHBHOI'O
©e30MacHOro NOBeeH!Us B CUTYaIHAX, YTPOKAIOIIMX 300POBBIO U KU3HH JIIOIEH;

OCO3HaHHWE TOCTEACTBUN W HENPHUATHS BPEIHBIX NPUBBIUEK (yrmoTpebieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHHUs );

6) Tpya0BOro BOCIHTAHHSA:

TOTOBHOCTB K TPYy, OCO3HaHHe LIEHHOCTH MacTepcTBa, TPy A0IIo0ue;

TOTOBHOCTh K AaKTHBHOM [€ATENHbHOCTH TEXHOJIOTHYECKOH M COLMaIbHOMN
HaINpaBIeHHOCTH, CIIOCOOHOCTh MHHUIMMPOBATh, INIAHUPOBATh U CaMOCTOATEIBHO
BBITIOJTHATH TaKyl0 A€ATEbHOCTD,

WHTEPEC K Pa3lUdYHBIM chepaM MPOQECCHOHAIBHON NeATeNBHOCTH, YMEHHUE
COBepIaTh OCO3HAHHBIM BEIOOp Oymymied mpoQeccHH U peald30BbIBATH
cOOCTBEHHBIE JXU3HEHHbIE I1JIaHbI,

FOTOBHOCTE M CIIOCOOHOCTH K 00pa3oBaHHIO M C€amMO0Opa3oBaHHMIO Ha
IPOTSKEHUH BCEH KU3HH,

7) 3K0JIOTH4YeCKOro BOCIIMTAHHSA:

SKOJIOTHYECKH Iiejiecoo0pa3Hoe OTHOLIEHHE K INPHPOJAE Kak HCTOYHMKY
KW3HU Ha 3eMIile, OCHOBE €€ CylIECTBOBAHMS,

[OBBIIIEHHE YPOBHS 3KONOTMYECKOH KyIbTYpPbI: npuoOpeTeHrue OIbITa
MIaHAPOBAHMS IIOCTYIKOB M OLEHKH MX BO3MOXHBIX MIOCIIEJICTBUHA  JJIs
OKpY’KarolLIeH Cpeibl;

OCO3HAHHE II0BATBHOrO XapaKTepa JKOJOTMYecKHX MpodieM H myTed HX
peLeHus;

CIIOCOBHOCTh HMCIIONB30BaTh MpHOOpeTaeMble IMpU  H3Y4CHHH GHONIOTUH
3HAHWS M YMEHHMs I[IpH pPEIICHHH npobiieM, CBS3aHHBIX C PpalMOHATEHEIM
PUPOJIONIONb30BaHueM  (coOfofieHHe  NpaBHjl  TTOBEACHHA B  TpUpPOJE,
HAMPAaBIEHHBIX Ha COXpaHeHHe PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUJIOB,

3KOCHCTEM, OHOChEDEI);



aKTHBHO€ HENpHUATHE [EWCTBHM, TPHUHOCAIIMX BpeN OKpYyKaroIleH
IPUPOJTHOU Cpefe, yMEHHe INPOTrHO3MPOBATE HEOAaroNpHATHBIE SKOJOrHYECKHE
MOCIIEICTBUS PEANPHHHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HaJlM4Me Pa3BUTOIO 3KOJIIOTHYECKOTO MBILILIEHHS, S5KOIOTHYECKON KYIbTYPH,
OIbITa HNEeATENBHOCTH 3KOJIOTMYECKOH HaIpaBIeHHOCTH, YMEHHS
PYKOBOACTBOBATLECS MMM B I1O3HABAaTEJIbHOM, KOMMYHHMKATHBHOM H COLMAILHOM
NIPaKTHKE, TOTOBHOCTH K yYaCTHIO B NIPAaKTUYECKOHN NESTETBHOCTH YKOJIOTHYECKOH
HaIlpaBlIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHA:

C()OPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HAayKd M OOIIECTBEHHOH NpaKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHE $A3BIKOBOM W YMTATEIbCKOM KYJIBTYpbl KaK CpEIACTBa
B3aMMO/IEHCTBHS MEXIY JIFOAbMH U TO3HAHHUS MHUPA;

MOHHMaHHe crenuGuKku OHOJOrMM Kak HayKd, OCO3HaHHMS €€ pOIH B
(hOpMHUPOBaHUM PALHOHATBHOIO HAYYHOIO MEIIIEHHS, CO3JAaHHM UEJIOCTHOIO
npencTaBieHus 00 OKpyXkKalolleM MHUpE KaK O €IWHCTBE MPUPOJBI, YelloBeKa H
oblLIecTBa, B MO3HAHMM NPHPOJAHBIX 3aKOHOMEPHOCTEH M pelleHuH mnpobieM
COXpaHeHUs IPUPOJIHOIO PAaBHOBECHS,

yOekKIEHHOCT B 3HAYMMOCTU OMOJIOTHM JJisi COBPEMEHHOH IMBUIIM3ALHUM!
obecrnieyeHHss HOBOTO YPOBHS pa3BUTHS MEIMLMHEBI, CO3/IaHWE IEPCHEKTUBHBIX
GUOTEXHONOTHM, CIIOCOOHBIX pEIlaTh pecypcHble NpoOJEeMBI  pPa3BUTHA
yeIOBEYeCTBa, [IOUCKA ITyTell BHIXOMa U3 I0GATBHBIX YKOJOIHIECKHX NPOOIeM H
obecrieueHusi Tepexoja K  YCTOMYMBOMY  pa3sBUTHIO,  PalMOHATBHOMY
HCIIONIB30BAHMIO NPHPOJHBIX PECYpcoB M (DOPMHPOBAHMIO HOBBIX CTaHIapTOB
KU3HU;

3aHHTEPECOBAHHOCTE B IIONYYeHWH OHOIOrHIECKHX 3HaHWK B LEIAX
[IOBBINIEHHS OOMedl KYJNBTYpbl, eCTECTBEHHO-Hay4HOH TIPaMOTHOCTH, Kak
COCTaBHOM YacTy (DYHKIMOHAIBHOM IPaMOTHOCTH OOy4aromuxcs, bopMHUpyeMOH
Py W3y4eHUH OHOJIOTHH;

MOHHMaHHe CYIIHOCTH METOZOB MO3HAHMS, MCIOJB3yeMbIX B €CTECTBCHHBIX
HayKaX, CINOCOOHOCTH HMCIIONB30BaTh IMOJNy4aeMble 3HAHUA JUTA aHaju3a H
06 bICHEHHS SBICHHMI OKPYKAIOMEro Miupa M MPOUCXOAAIIMX B HEM H3MEeHECHHH,
yMeHHe jenarh OOOCHOBaHHbBIC 3aK/IIOYCHWS Ha OCHOBC HaydHBIX (aKTOB H
UMEIOLIMXCS TaHHBIX C LEJBIO MMOy4eHUs TOCTOBEPHBIX BRIBOOB;

CIIOCOBHOCTD CAMOCTOSITENIHHO MCIIONB30BaTh OHONOrAYeCKre 3HaHHA A
perneHust TpobeM B peallbHbIX KU3HEHHbIX CUTyalHiX,

OCO3HAHHE LEHHOCTH HAy4HOM NEeSTeNbHOCTH, FOTOBHOCTB OCYMIECTBIATE
TIPOEKTHYIO ¥ HCCIIEI0BATENBCKYIO NEATEIbHOCTE WHIMBHIyaJIbHO M B IPYIIIE;



TOTOBHOCTE M CHOCOOHOCTE K  HENPEpPEIBHOMY OOpa3OBaHUIO W
caM000pa30BaHUIO, K aKTHBHOMY IOJIYYEHHIO HOBBIX 3HAHUH MO GHONOrMH B
COOTBETCTBUU C JKU3HEHHBIMH MOTPEeOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3y/bTaThl OCBOSHHs ydeGHOro mnpeamera «Bromorus»
BKJIIOYAKOT: 3Ha4yMMble [ (OPMHUPOBAHHS MHPOBO33PEHHUS OO0YYaAOLIHXCs
MEXIUCIHUIIMHAPHBIE (MEXIIpeIMeTHEIe) OOIIeHayYHble MOHSATHS, OTPaXKAIOIIUE
[EeJOCTHOCTh HAY4YHOH KapTUHBI MHpa H CHEeUNA(PUKY METOOOB ITO3HAHWS,
MCTIOB3YEeMBIX B €CTECTBEHHBIX Haykax (BeIIeCTBO, SHEPrus, ABJIEHHE, MpoIece,
cucTeMa, Hay4yHbIM (DakT, NPUHINI, THIIOTE33, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccrienoBaHue, HabmoneHue,  U3MEpeHHe,  JIKCIEePUMEHT W JpYrux),
YHHUBepCalbHble ydeOHBble HeicTBUS (MO3HaBaTeNnbHBIE, KOMMYHHKAaTHBHEIE,

PETYJISTHBHEIE ), obecrnieunBaroIIne dbopMupoBanue GYHKIHOHAIBHOH
IPaAMOTHOCTH M COLMAIBHOM KOMIIETEHIWH OO0ydYaloIlMXCs, CHOCOOHOCTB
00 y4aroumxcs UCIIOJIB30BaTh OCBOEHHBIE MeXAUCLUILTHHAPHEIE,

MHMPOBO33DEHUYECKHE 3HAHWS W yHUBepcalbHble Yy4eOHbBle JEHCTBHUA B
MO3HABaTENbHON U COLIMATIbHOM MPAKTHKE.

MerTanpeaMeTHbIE Pe3yNBTATEl OCBOECHHS IIPOrpaMMBI CpeliHero obmero
o06pa3oBaHmsA I0JKHBI OTPaXkaTh:

OBnagenue YHHBEpCaIbHbIMH y4eOHbIMH MO3HABATe/bHBIMH
NEeHCTBHAMH:

1)6a3oBbIe TOrHYecKHe AeHCTBHSA:

CaMOCTOSITENBHO — (DOPMYNIMpOBaTh M aKTyalH3MpOBaTh  [poOIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

MCIIONB30BaTh IPH OCBOCHMU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIICHUSL
(aHanu3a, CUHTE3a, CpaBHEHHs, Kacch(yKaluy, 06001eHns), paCKphIBaTh CMBICT
GUOIOTMYECKUX TIOHSTHH (BBIAENATH UX XapaKTepHble MPU3HAKH, yCTaHABIUBAThH
CBS3Y C JIPyTHMU MOHATHAMH);

ONpefieNaTh LeN¥ AesTeNbHOCTH, 3ajaBas MapameTpbl M KpUTEpHH HX
JOCTHKEHHS, COOTHOCHTE Pe3yJIbTaThl IeATENBHOCTH C NOCTABICHHBIMH IEIAMH,

HCTIONB30BATh GHONOTHYECK e TIOHATHs 11t 0OBACHEHHs HaKTOB U SIBIICHUH
YKABOM IIPUPOJBI,

CTPOUTH JIOTHUECKHE PacCyk ICHUA (MHAyKTHBHBIE, J€IyKTHBHBIE, IO
AHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPCHHA B paccMaTpUBaeMbIX
ABIIEHKAX, GOPMYIHPOBATh BEIBOJBI 1 3aKIIFOYCHH,

MIPUMEHSATh CXEMHO-MO/IENIbHBIE cpencTsa pinis:| npeaCcTaBIeHHS
CYILIECTBEHHBIX CBsi3eil H OTHOLICHWH B M3y4aeMbIX GHONIOrMYeCKUX 00OBEKTax, a



TaKXke  MNPOTUBOPEYMH  DasHOIO  poja,  BBISBICHHBIX B Pa3iH4HBIX
MHGOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh MIaH PEIIeHHs MpOGIEeMbl C YYETOM aHAINW3a MMEIOIIHXCS
MaTepHabHbIX ¥ HEMaTEPUATIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBEI B [IESITENIbHOCTh, OLIEHHBATh COOTBETCTBHE PE3yIbTATOR
LeJISIM, OLIEHWBATh PUCKHU IOCIIENCTBHM €A TEIEHOCTH,

KOODAMHMPOBaTh M  BBINOJHATE pabOTy B  YCIOBHUSX pPEagbHOro,
BUPTYalIbHOIO U KOMOMHMPOBAHHOI'O B3aMMO/IEHCTBHSL;

Pa3BUBATh KPEATHBHOE MBIIIIJIEHHE [IPH PEIIEHUH KM3HEHHBIX ITPOGIIEM.

2)6a3oBble HCC/IENOBATENLCKHE AeHCTBHA:

BJIaJIETh HaBbIKAMH y4eOHO-UCCIIEIOBATENbCKOM U TPOEKTHOM JeATENbHOCTH,
HaBBIKAMH  paspellieHusi MpoOieM, CIOCOOHOCTBI0O ¥  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEILEHUsI TPaKTHYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IHYHBIX METOJOB ITO3HAHUS;

MCIIOJIB30BaTh pa3lIM4YHble BHABI JEATENBHOCTH MO IIOJTYYEHHIO HOBOTO
3HaHUs, €ro HHTepIpeTaluy, Ipeodpa3oBaHUIO W NPHUMEHEHHIO B Yy4YeOHBIX
CUTYyallUsIX, B TOM YHCJIe [IPU CO3/aHUM Yy4eOHBIX U COLUATBHBIX IPOEKTOB;

(GbopMHUpPOBaTE HAYYHBIN THUI MBIILUIEHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJTIOUEBLIMU MTOHATHSAMH U METO/IaMH;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3oBaTElbHOMH
NeSTeTbHOCTH U 5KM3HEHHBIX CUTYalUsAX;

BBIABJIATE TPHYWHHO-CIIEACTBEHHbIE CBS3M M aKTyallU3upoBaTh 3aj1advy,
BBIJIBUraTh THIIOTE3y €€ pelleHMs, HaXOAWTh apryMeHThl JJIsi JOKa3aTelIbCTBa
CBOMX YTBEPIKIEHHUH, 3a]aBaTh TapaMeTPhl ¥ KPUTEPHU PEIICHHUS;

AQHAIM3MPOBATh TMOJyYeHHBIE B XOJE PpEIIeHHMs 3a/a4yd pe3ylbTarhl,
KPUTHYECKH OIIEHMBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATh MPHOOPETEHHBIH OMBIT;

OCYILECTBJISTE IIeNeHaNpaBIeHHbIA MMOUCK IepeHoCa CPEICTB | crioco6oB
IENCTBHUSA B TPOGEeCCUOHATBHYIO Cpely;

YyMeTh TEPEHOCHTh 3HAaHWS B MO3HABATENBHYIO M NPAKTHYECKYIO obnactu
KH3HEIESATeIIbHOCTH,

yMeTh HHTEIPUPOBATH 3HAHKS W3 Pa3HBIX MPEIMETHBIX 0OIaCTeH;

BBIIBUIaTh HOBBIE HJEH, NpeJiaraTb OpPUIMHAlIbHbIE MOJAXOMABI W pELIeHH,
CTaBUTH IPOGIEMBI U 3884}, JOIMYCKArOIHe albTePHATHBHbIC PEIICHUS.

3) paGora ¢ HH(popManHe:

OpHEHTHPOBATLCS B PA3IHYHBIX MCTOYHHKAX HH(POPMAIIMH (TexcTe ydeOHOIrO
nocobrs, HaydHO-MOMyJISPHOM JMTeparype, OHONOTHYECKHX —CJOBapsAX M
CIIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIW3HPOBATH



MH(QOPMALKIO Pa3lInYHBIX BHIOB U HOPM NPE/ICTABIEHNS, KPUTHYECKH OLIEHHBATS
€€ JOCTOBEPHOCTE M HEIPOTHBOPEYHBOCTE;

(opMyIHpOBaTh 3aNpPOCHl M NPUMEHSTb Pa3iMuHble METOMbI IIPH MOWCKE ¥
oTbope GHOIOrHYEcKOi MH(pOpPMALHK, HEOOXOIUMOM MUl BHIMOTHEHUS y4eOHBIX
3a1adY;

IpUOOpETaTh ONBIT HMCHONB30BaHUA HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPLIEHCTBOBATh KYNbTYPY aKTUBHOT'O MCIOJIB30BAHMS PA3IHYHbIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSTEIBHO  BBIOMpaTe  ONTUMaNbHYIO  GOpPMY  IpeaCTaBIEHUS
6rosoruyecKoi HHGopMaluK (CXeMbl, TpadHKH, JuarpaMMbl, TabIHIIEL, PHCYHKH
U IpyToe);

HCIIOIB30BaTh HAy4YHBIM $3BIK B KayecTBe CpeAcTBa Ipu pabore ¢
Ouonmoryueckod uHpOpMalMed: NPUMEHATh XUMHYECKHe, (QU3IUYECKHE U
MaTeMaTHYeCKUe 3HaKM M CUMBOIBL, (opMmyibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CpeACTBa
HarJasAHOCTH;

BlIaleTh  HAaBbIKAMH  paclo3HaBaHWs Y 3allMThl  HMH(OpPMALWH,
UHGOPMAIIMOHHOHN 6€30MaCHOCTH JIMYHOCTH.

OBnajeHue yHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH NeHCTBHAMH:

1)obmenne:

OCYILECTBIIATE KOMMYHUKAIIUK BO BeeX cepax KU3HU, aKTHBHO y4aCTBOBATh
B [Majiore WIIH IMCKYCCHH IO CYIIEeCTBY 0OCy:KIaeMo# TeMbl (yMEHHE 3aaaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKICHHS OTHOCHTENHHO BBINOJHEHHsS Mpe/UlaraeMon
3a]1a4M, YYUTHIBATH MHTEPECH M COTNAaCOBaHHOCTH IMO3UIMHU APYTHX YYaCTHHKOB
JIAAJIOTa MITH TUCKYCCHH);

pacrosHaBaTh HeBepOalbHbIE CpeACTBa OOLIEHHs, IOHWMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOHGMIMKTHBIX CHTYallHH,
YMETh CMATYATh KOH(IMKTEI U BECTH ME€PETOBOPBI;

BIIaleTh PA3MYHBIMH CIOCO0aMU OOIIEHHS ¥ B3aMMONEHCTBHUsA, MOHMMATH
HaMepeHHMsl JIPYTUX JIFojieH, IPOSIBIATh YBaKUTEIBHOE OTHOLIECHHE K cobece IHUKY
U B KOPPEKTHO# (opMe HOpMyITUPOBATh CBOH BO3PAKEHHS,

pa3BEPHYTO M JIOTHYHO K3JaraTh CBOIO TOYKY 3PEHHs C HCIIOJR30BAaHMEM
S3BIKOBBIX CPEJNICTB.

2)coBMecTHas JeATeJIbHOCTD:

TOHMMATH ¥ MCIOTH30BaTh MPEHMYIIECTBA KOMaHIHOW M MHIMBHIyalbHOH
paGOTHI TIPH PELIEHAN GHOTOTHYECKOR MPOOIEMBI, 000CHOBEIBATH HEOOXOIUMOCTD
MpUMeHEeHHs TPYIIIOBBIX (OPM B3aUMOJCHCTBHS NPY PEIICHUH yueOHOM 3a1a4H;

BRIOMpATh TEMAaTHKYy W METO[bl COBMECTHBIX JedcTBUH ¢ y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaX 100 4/I€Ha KOJICKTHBA,



IpUHAMATh  LENH  COBMECTHOH  [EATENbHOCTH, OpPraHU3OBEIBATH U
KOODAWHHPOBATh [AEUCTBUA IO €€ OCTUKEHWIO: COCTABJISATH TUIAH NEeUCTBHH,
PacrlpeleaTe pOMM C y4E€TOM MHEHMH YYaCTHHMKOB, 06GCYKIOaTh pe3ysbTaThl
COBMECTHOM paboThI;

OLICHMBAThL KAaYeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YY4aCTHUKA KOMAHILI B
obIMi pe3ynbTarT o pa3paboTaHHBIM KPHTEPHSM;

OpeularaTb HOBBIE TIPOEKTEI, OLIEHWBaThb HIEH C IO3UIMH HOBH3HEI,
OPUTHHAIBHOCTH, [IPAaKTUYECKONW 3HAYUMOCTH;

OCYLIECTBIIATE IIO3UTUBHOE CTPATErMYECKOE IMOBEJEHHE B pa3IMYHBIX
CUTYyalUsIX, MPOABIATE TBOPYECTBO U BOOOpaxeHHe, ObIThH HHALIMATUBHEIM.

OBnaseHHe YHHBePCAILHBIMH PEryJIATHBHBIMH J1eHCTBHAMH:

1)camoopranu3zanus:

MCIIONIB30BaTh OHOJIOTMYEeCKHe 3HAHMS Ul BBIABIEHHS NpOGIEM U HX
pelIeHus B )KU3HEHHBIX U y4eOHBIX CUTyaIUsX;

BBIOMpAaTh Ha OCHOBe OWOIOTHYECKUX 3HAHWMA IIeJIeBBle W CMBICIIOBhIE
YCTAHOBKH B CBOUX JEUCTBHSX U IOCTYNKaX MO OTHOLICHHWIO K JKUBOW IpHUpPOJE,
CBOEMY 3JI0OPOBBIO U 3JI0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIBHO OCYILIECTBIIATH IMO3HABATEIbHYIO IEATEIbHOCTD, BBIABIATH
npobyieMBl, CTaBUTh ¥ (HOPMYJIUPOBAaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOM
NesATeNIbHOCTH H JKMU3HEHHBIX CUTYyallUsAX;

CaMOCTOSATENIEHO COCTaBJIATh I[UIAH pelleHHs TMpobieMbl ¢ y4€TOM
HUMEIOLIUXCH PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEN U NPEANOYTEHHH;

IaBaTh OLIEHKY HOBBIM CHUTYyalldsaM,

pacLIMPATh pAMKH y4eGHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHHH;

JlenaTh OCO3HaHHBIM BHEIOOD, apTYMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHHBATh MPHOOPETEHHBIN OIIBIT;

crocoGCTBOBaTh (POPMHPOBAHUIO ¥ TPOSBICHHIO IIHPOKOH SpYAMIMH B
pa3HbIX 00NacTAX 3HAHWH, IOCTOSHHO TOBBILIATE CBOX oOpazoBaTelbHbIA U
KyJIbTYPHBIH YPOBEHbD.

2)caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYallUsIM, BHOCHTh KODPEKTHBBI B I€ATEIBHOCTE,
OLIEHMBATh COOTBETCTBUE PE3YJILTATOB LIEMIAM;

BIaZeTh HABBIKAMM  IIO3HABATENBHOM  pe(UeKCHH KaK  OCO3HaHUA
COBEpIIAEMBIX [EHCTBHH M MBICIMTEIBHBIX TPONECCOB, HX pe3yIbTaloB M
OCHOBAHHI, MCIIONB30BATh MPUEMBI peIEKCHU JUI OLUEHKH CHUTyallhH, BBIOOpa
BEPHOTI'0 PELICHHUS,

yMeTh OIIEHMBAaTh DPHUCKH M CBOEBPEMEHHO NPUHAMATb DCIICHHMS IO HX

CHHIKEHHIO;



[IPUHHUMAaTb MOTHBEI U ApryME€HTBI IpPYTHUX pHA aHallu3€ pe3yabTaTOB
HACATCIIBHOCTH,

3)npuHATHEe ceGs U APyrux:
NPUHUMATE CeOsl, IOHUMas CBOM HEJOCTATKU U JOCTOWHCTBA,

TIPUHAMATE MOTHMBBI W &pryMEHThl JAPYrHX [pd aHalu3e pe3yJIbTATOB
NeSTETbHOCTH;

IIPU3HaBaTh CBOE MIpaBO ¥ IPABO APYTHX HA OIIKOKH;
pa3sBUBaTh CIIOCOOHOCTH MOHUMATh MHP C O3UIIMK JIPYTrOro YeI0BeKa.

INPEJMETHBIE PE3YJBTATHI

IIpenmeTHble pe3ynbTaTel ocBoeHuss mporpammbl COO no 6uonoruu Ha
0a30BOM ypOBHE BKIIOYAOT crienubudeckue 1iis yyebHoro npeamera « BHOTOTHS»
Hay4HbI€ 3HAHMS, YMEHHUS M CIIOCOOBI NEHCTBHH MO OCBOEGHHUIO, HHTEPIPETALIMN U
npeobpa3oBaHUIO 3HAHWH, BUIBI JESTENBHOCTH M0 MOJIyYEHHIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHWH B pa3IM4YHBIX y4eOHBIX CUTyallUsiX, a TakKe B pealbHBIX
KU3HEHHBIX CUTYyallMsiX, CBS3aHHBIX ¢ Ouosnorued. B mporpamme mnpenmeTHbIe
pe3ynbTaThl MPeACTaBIEeHbI 0 roiaM 00y4YeHus.

IIpenmeTHBIe pe3ynbTaThl OCBOEHHS ydebHoro npeamera «buomorus» ¢ 10
Klacce NOIKHBI OTPaKaTh:

c(hOpMHPOBAaHHOCTh 3HAaHHH O MecTe U POl OMONOTHU B CHCTEME HAyYHOIO
3HAHUSA €CTECTBEHHBIX HayK, B (OpPMHUPOBaHMHM COBPEMEHHOH €CTECTBEHHO-
HayYHOW KapTHHBI MHpPa M Hay4HOrO0 MHPOBO33PEHHMsA, O BKIAJE POCCHHCKHX H
3apy0OeXKHBIX YYEHBIX-OMONOroB B  pa3BUTUE OHONOrMH, (QYHKIIHOHAIIBHOM
rpaMOTHOCTH YeJIOBeKa JJid pellleHHs JKU3HEHHBIX 3a/1ay,

YMEHHME DPAaCKpbIBaTh COJepKaHHe OHONOrMYECKMX TEPMHHOB M TOHATHH:
KHU3Hb, KIETKa, OpraHm3M, MerabonusM (oOMEH BELIECTB W IIPEeBpalllCHHE
SHEpPrUH), TOMeocTa3 (CaMOperyslys), ypPOBHEBas OpraHU3allMs KUBBIX CHCTEM,
CaMOBOCIIPOM3BeIeHHe (PENPOLYKIHs ), HACIeACTBEHHOCTh, U3MEHIMBOCTD, POCT U
pa3BUTHE;

yMeHHe H3JaraTh OHONOrMYecKHe TeOpHuH (KJIeTOYHas, XpOMOCOMHas,
MyTallMOHHasl, LEHTpalibHas [0rMa MOJIEKYJIIPHOM OGHOJIOTHH), 3aKOHBI (T.
Mengens, T. Moprana, H. Y. Basuiopa) u ydeHus (0 LeHTpax MHOroo0pasusi U
TIPOMCXOKIEHHUs KylbTypHBIX pactenuii H. V. BaBuoa), onpenessTs rpaHHipl
WX IPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HayYHOTO IIO3HAHUS B 6uosoruy: HabIOAEHHE H
OIMCAHME MKHUBBIX CHUCTEM, NPOILIECCOB U SIBIIEHWH, OpraHU3alys W NPOBCACHHE
GUOIOTMYECKOTO  SKCIIEPUMEHTa,  BBIIBMKEHHE  TMIOTE3Rl,  BBIABJICHHE
3aBHCHMOCTH MEXIy HCCIeAyeMBIMH BETMYMHAMH, OOBACHEHHE IOJy4CHHBIX



pe3yNbTaTOB, MCIONIB30BAHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE
ZieNaTh BEIBO/BI HA OCHOBAaHMH IOJyYeHHEIX Pe3yJIbTaTOB;

YMEHHE BBIIENAT CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIIETOK [TPOKAPHOT U
3YKapHOT, OAHOKJIETOYHBIX M MHOTOKIETOYHBIX OpPraHM3MOB, OCOBEHHOCTH
IPOLIECCOB: OOMEHA BELIECTB M IIPEBpAlIeHHs SHEPIHH B KIeTKe, GOTOCHHTE3a,
MIaCTUYECKOTO M YHEPreTHYeCKoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OIVIOAOTBOPEHHs, Pa3sMHOKEHHs, HWHIMBHIYallbHOTO pPa3BUTHA OpraHM3Ma
(oHTOrEHE3);

YMEHHE NPUMEHATH IOIYYEHHBIE 3HAHUSA IS OOBICHEHHS GHOIOrHYECKUX
MPOLIECCOB W SABJIEHWH, AJIS NMPUHATUS NPAKTUYECKUX DPEIIEHHH B ITOBCEIHEBHOM
KHU3HH C ILenplo obecrieyeHUs: 6e30MacHOCTH CBOETO 30POBbS W 310POBbS
OKPYKaIOLIHUX TI0/IeH, COOM0AEHNUs HOPM I'PaMOTHOIO MOBEEHUS B OKPYKAIOIIEH
INPUPOJHOM Ccpelle, TMOHUMaHUE HEOOXOIUMOCTH WCIOIB30BAaHUS HOCTHIKEHHM
COBPEMEHHOM Ouonoruu U OHOTEXHOJIOT M IS paLKAOHAIBHOTO
NIPUPOIONOIE30BaAHUS;

YMEHHE pellaTh »JJIeMEHTapHble TeHeTWYeCKHe 3aJayd Ha MOHO- W
IUruOpuHOe CKpellMBaHUe, CLEMUIEHHOe Hacle0BaHHE, COCTAaBIATH CXEMBbI
MOHOTHOPHUIHOTO CKpEIIMBaHUs sl NpeACKa3aHUs HaclleOBaHUs IIPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBIMIOJIHATE JIaOOpaTOpHEIE M IMpaKTW4eckue paboTsi, cobironarh
npaBKiIa Mpy padoTe ¢ yueOHBIM U 1ab0opaTOpHBIM 000PY IOBAHUEM;

YMEHME KPHUTHYECKH OLIEHHBaTh W MHTEPIPETHPOBaTh HHOOPMAIUIO
OMOIIOTMYECKOI0 COJEpPMAHUS, BKIIOYAIOINYIO TIICEBIOHAYYHbIE 3HAHHUS W3
pa3sIMYHBEIX MCTOYHHKOB (CpeIcTBa MacCOBOH MH(OPMALIMK, HAYIHO-TIOMYIAPHbBIC
MaTepuanbl), 3THYECKME ACMEKTHl COBPEMEHHBIX HMCCIENOBaHWH B OHONOrHH,
MeOUIiHE, OMOTEXHOIOT UM,

YMeHHe CO3/aBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHbIE COODLICHHS,
0606m1ass 6HONOrHYecKyr0 HH(MOPMALUIO M3 HECKOJIBKMX MCTOYHUKOB, IPaMOTHO
WCIIOIB30BATh NIOHATHIHEIH anmnapar OMOIOrHH.

[IpeaMeTHbIE pe3yIbTaThl OCBOEHHs yIeOHOro INpeaMeTa «buomorus» ¢ 11
Kacce MOJKHBI OTpaXaTh:

c)OPMHPOBAHHOCTH 3HAHUH O MECTe M PO OHONOIUMH B CHCTEME HayHHOTO
3HAHMS ECTECTBEHHBIX HAyK, B (POPMHPOBaHMH COBPEMEHHOH €CTECTBEHHO-
Hay4HOW KapTHHbl MHpa W HAay4yHOrO0 MHMPOBO33pEHMS, O BKIIALE POCCHUHCKHX H
3apy0OeKHBIX YYEHBIX-OHONOTOB B  Pa3sBUTHC 6uonorvn, GYHKIMOHAIILHON
rPaMOTHOCTH YelIOBeKa JUIsl PeIleHNs KU3HEHHBIX 33131,

yMeHHEe pacKpbIBaTh COJIEpKaHHe OHONOTHYECKHX TEPMMHOB H MOHATHH:
BH[, MOMYJsAIHs, TeHO(OH/, SBOJIOLNS, JIBHKYIINE CHIIbI (hakTOpBI) BOJIIOLIAH,
IIPHUCIIOCOBIEHHOCTS OPTraHW3MOB, BHA000pa30BaHHME, SKOJIOTHHYCCKHE (haKTOpEI,



SKOCHCTEMa,  NPOMYIEHTBI, KOHCYMEHTHI, pEIyLeHTbl, LeNM NHUTAHHS,
SKOJIoOTHYeCKasd MMpaMKa, buoreoleHos, buocepa;

YMEHHE u3Narate GHONOTMYECKHe TEOPHH (3BOMOLMOHHAS Teopus Y.
JlapeuHa, CHHTeTHYeCKas TeOpUs OIBONIOLHMH), 3aKOHBl M 3aKOHOMEPHOCTH
(3aponeimesoro cxonctsa K. M. Bapa, YEpEIOBaHUs TIIaBHBIX HaNpaBlIeHWH U
nyred sBomouru A. H. CepeprioBa, yuenuss o 6uochepe B. U. Bepnanckoro),
ONPENENATh MPAHHUIIBI HX IPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

YMEHHE BJIaIeTh METOJIAMM HAY4YHOTO TIO3HAHKS B OHOJIOrMU: HabIIoaeHHe 1
OTNHCAHWE JKUBBIX CHUCTEM, MPOLECCOB M SBICHWH, OpraHW3alMs M INPOBEIEHHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTA,  BBIABHAKEHHE  THIOTE3E,  BhIABJICHHE
3aBUCUMOCTH MEKIy HCCIEAyEMBIMH BEIHYMHAMH, OOBSICHEHHE IIONyYEHHBIX
pe3yIbTaTOB, HCNOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPHH M 3aKOHOB, YMEHHE
JeJIaTh BBIBO/IbI HA OCHOBAHUM ITOJyY€HHBIX PE3YILTATOR;

YMEHUE BBIJEIATh CYIIECTBEHHBIE IIPHU3HAKH CTPOEHHS OHOJOrHYECKUX
OOBEKTOB: BHIOB, MOMYJALMHA, MPOAYHEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OHMOreolEHO30B M IKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOM
H3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA00OpPa30BaHUS, IPHUCITOCOOIEHHOCTH
OpPTraHW3MOB, JEHCTBHsA SKOJIOTMYeCKMX (DaKTOpOB Ha OpraHWU3MEI, IepeHoca
BEIIECTB W IIOTOKA SHEPrUM B HKOCHUCTEMAX, AHTPOMOTeHHBIX W3MEHEHHH B
3KOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOreOXHMUYECKHX
IIMKJIOB B Onochepe;

yMeHHUe NPUMEHSTH MOJTY4YeHHEIE 3HAHUS s OOBACHEHUs] OGHOIOTMYECKHX
NPOLIECCOB M SIBJICHWH, NI MPUHATHS MPAKTHUYECKUX PELICHUH B ITOBCEJHEBHOM
KH3HH C Lenplo obecnedeHHss 0O€30MacHOCTH CBOErO 3/10pOBbS M 3I0POBbA
OKPYKaIOIUX JFO/IeH, COOIIOIEHHs HOPM IPaMOTHOTO NIOBEIEHHA B OKpPYKaroLIeh
NPUPOIHON Ccpele, MOHMMaHWe HEOOXOIUMOCTH MCIIOIb30BAHUS JOCTHIKEHHUH
COBpPEMEHHOM OHOJIOrMHU AJIS pallHOHAIBHOI'O [IPUPO/IONIOIE30BAHNU;

YMEHHE pellaTh 3IeMeHTapHble OHMOIOTHYeCKHe 3a1a9i, COCTABILATE CXEMBbI
TIEpEeHOCa BEIECTB U SHEPIHH B 9KOCHCTeMax (LeNH MUTAHHUA);

yMeHVe BBINONHATH abopaTopHbie W IpakTHYecKMe paboTsl, cobmronaTs
npaBmiIa Npu paboTe ¢ yueGHBIM U Tab0OpaTOPHBIM 000PYA0OBAaHHEM;

yMeHHe KDHUTHYECKH OLEHHBaTh M HHTEPNPETUPOBATH HHPOPMAIIHIO
GUOJIOTHUECKOTO COJIEPIKAHMS, BKIIOYAIONIYIO IICEBJOHAay4YHBIE 3HAHHUA U3
pa3IHYHBIX MCTOYHHMKOB (CPEICTBa MACCOBOHW WH(QOPMAIMH, Hay4YHO-TIOMYISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJIOOaNbHbIE  3KOJOTHYECKHE po6IeMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYO IIO3UIIHIO;

yMEHHe CO03/aBaTh COOCTBEHHbIE IHCBMEHHBIE W YCTHBIC coobieHus,
06061mas 6uoTOrHyecKyr0 HHGOPMALMIO U3 HECKOIBKMX HCTOYHHKOB, IPAMOTHO
MCIIONIE30BaTh MOHATHHHbIN arapaT OMOJIOTHH.
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YYEBHO-METOAUWYECKOE OBECIIEYEHWUE
OBPA3OBATEJBHOI'O INPOLECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJISI YYEHUKA

* bronorus, 10 knace/ IMaceunnk B.B., Kamenckuit A.A., Py6buoB A.M. u npyrue
/Mlox pex. INaceunnka B.B., AkuuoHepHoe 061ecTro «M31aTenseTBO
«IIpocBemienue»

* buonorus, 11 knacc/ Taceunuk B.B., Kamenckuit A.A., Py6buos A.M. u apyrue
/TTox pen. Tlaceunuka B.B., AxuuonepHoe 06mectBo «M31aTenseTBO

«IIpocBerenney

METOIUYECKHUE MATEPHUAJIBI 111 YYUTEJSA
[Toypounsle paspaborku. Buonorus 10-11/ ITox pex.Ilaceunnka B.B.

"UsnarensctBo "IIpoceenienue”.

HAPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
UHTEPHET

http://dronisimo.chat.ru/homepage1/ob.htm

http://www.livt.net/index.htm

https://resh.edu.ru

http://www.biolog188.narod.ru/

http://www.learnbiology.ru/



