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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY ISl ONpPENIEICHUs
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyainpable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBAaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIHIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero oobpazoBanusi B Poccuiickoit @enepainyu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAYCHWU B TO3HAHWU >KUBOH MPHUPOIBI M OOECIEYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmrectBa. CorjaacHO Ha3BaHHBIM MOJOXKEHHM, OIIPEIETICHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI 110
OuoJioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpezenseT o00sg3aTeIbHOE TMPEAMETHOE COJIEp)KaHUEe, €ro CTPYKTYpPY, paclpeleieHHue I10
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3YYEHHUS y4yeOHOro marepuana c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroInXcs.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-II03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOCHHIO COJICP)KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUsL.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoHoit cpeze. [losTomy HapsAy ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHHM HUBBIX CHCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpOIHON cpese,
aHaM3a BIMSHUS XO3SHCTBEHHOW [EATEIPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HAINpaBIE€HHOCTH y4eOHOIro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUeHHsI YCIOBUH UIs pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH AAaNTHPOBAThCI K W3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
Onosornu odecneunBaeT ycaoBUs s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CIOCOOCTBYET MHTErpanuu
OMOJIOTHYECKUX 3HAHWHU C TPEICTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeJAHA3HAYEHUH Y4eOHOro mpeaMeTa



«buonorus» cocraBuIM OCHOBY JUISI OTIPEICTICHUS TOIX0A0B K OTOOPY U CTPYKTYPUPOBAHHIO €r0
coJlepKaHusl, IPEJCTABICHHOTO B MPOrpamMmMe 1o OUOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTesibHOCTH. Oco00e MECTO B 3TOM cucTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHUs, KOTOpbIe CIyKaT OCHOBOM Ui  (OpMHUPOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOrHYeCKOro o0pa3oBaHusl.

CrpyKkTypupoBaHue coJepKaHus y4yeOHOro MaTepuasia B MporpaMMme Mo OHOJOTHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLlMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEICHBI CIEAYIONINE coAepKaTenbHble TUHUU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ouonoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MIPUPOJBD», «IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yuebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIAJICHUE
00yJalOIMUMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOJICM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHUE 00YYAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWiaX, CIyXKalluX OCHOBOH s  (HOpPMUPOBAHHSA
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METO/JaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT000pa3sMy U OCOOEHHOCTSIX MHUBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHu3alluy,
BBI/IAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dopMupoBaHUEe Yy OOydYaroIMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH B TMpoIecce aHaMM3a JAHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3TJISIOB,
ueH U MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

dopMupoBaHrue Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHUX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIOBEKOM KHBOW MPHUPOJBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMI0OEHHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero odpasoBanust «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, 3THUKOW, 3CTeTUKOW W TpaBoM. Ponbs Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJOrHYeCKUX HayK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNe, H3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJIOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJISUHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE SJIEMEHThI: MAaKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Boja 1 MuHepanbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornyeckue karamuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TOJMcaxapuibl (Kpaxmal, TJHMKOTeH, LeJloNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneornasl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u dynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM MO3HAHUHU. MEeTOIbl U3yYEeHUSI KIETKH.

KneTka kak nenoctHas sxuBasi cuctema. OOIye MpU3HAKK KIIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oenka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 0akrepuii. CTpoeHHE SyKapUOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MUTOXOHAPUH, I1acTuipl. IIporicxoxxieHne MUTOXOHAPUH U Ii1acTUA. Buasl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUUKH, KTYTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, /Ixx. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Genka», «CtpoeHne MoJeKkyibl Oenka», «Ctpoenue GpepmMeHTtay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTku», «CTpOEHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE sIIpa KIETKU», «Y TIeBOABDY, «JIunuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeaeaTebHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAHUH MeTa00Iu3Ma.

Tunber oOMeHna BemiecTB: aBTOTpOdHBIN U reTepoTpodusbiii. Pons depmenToB B 00MeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl 3HepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHMe, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil Kog U ero cBoMcTBa. TpaHCKpHUILIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. McTopust oTkpbiTus BUpycoB (. 1. IBaHOBCKUIA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,



KUBOTHBIX M UYEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHnoneduuunra uenoseka (BUY) —
Bo3Oyautens CIIMla. OOpaTHass TpaHCKpHUIIUS, peBepTa3za W uHTerpasa. lIpodumaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Porocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupyco»,
«bakrepnodarn», «Ctpoenune wu >ku3HeHHbIH 1mka Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHUe KIETKU», MoJieib cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIA LMKN KieTku. MHTepdasza m muto3. I[lpomeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJIbHOTO PA3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. brosornueckuii cMpica MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ECI0I0e U MoJIoBoE. Buabl 0ecronoro pa3MHOKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETAaTHUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. I[Ipoueccsl, npoucxojsuime Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y XKMBOTHBIX. [looBBIE Kene3bl:
CEMEHHHMKHU M sSMYHUKH. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CnepMaro30u,
AlIeKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAJIbHOE pa3BUTHE (IMOpHOTEHeE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHUST OPraHU3MOBY, «JIBOWHOE OMJIOJOTBOPEHUE Y
IIBETKOBBIX PacTeHUI», «BereraTuBHOE pa3MHOKEHHUE paCTeHUNY, «JleeHne KIeTKu 0akTepuin»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpOoMOCOMbD», «KineTouHbld LMK, «Perukanus
JHK», «Mutos», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKONTUTA0IAX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30Ubl MIIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTaromero», «Kapuokrnes B KJIeTKax KOpEIIKa JIyKa», MarHUTHas: MOJIEIb-
anmmukanus «Jlenenne knetkn», moaens JJHK, moxens meradasznoit XpoMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTb M H3MEHYNUBOCTH OPraHNU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIIONIOTUYECKUIl, HUTOTeHETUUYECKHM, MOJEKYIIpHO-
reHetTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CcXeMmax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBOro nokosjeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uwcrtorel ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHueckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UpPYIOLIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTUYeCKUe KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHAas. Posb cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanunonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHasi, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u 1onoOBOM mpolecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJCKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKUE, B TOM uyucie ¢ nomotpio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeNnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKUX 3a00JIeBaHU YETTOBEKA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumocdees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IUTOT€HETHYECKasT OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«duruOpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3aumoneicTBue aJlJIeIbHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C TMOJOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBOoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTanroHHas
W3MEHYHUBOCTBY.



O6opynoBanue: Monenu-ammiukanuu «MoHoOruOpuaHOEe CKpermmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 5. «M3ydyenue pe3yibTaToOB MOHOTUOPUIHOTO U JUTHOPUHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnass pabora No 7. «AHamu3 wMyTanmmii y Jpo30uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBwiioBa 0 IEHTpax NPOUCXOXKIEHUS M MHOT00Opas3wsi KYJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactenHoe
cKkpemuBanue — ayropuaunr. OtpanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 W IMOJYyYeHUE TMOJUIUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. OKOJOTHYEeCKHe M dTudeckue mpodiremsl.. MO -
TCHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

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

Tabmuiel u cxeMbl: kapta «LI[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMM PACTeHHMH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHH S YBOTIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusiHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CBueTenbCcTBa SBOTIONNHA. [laeoHTOIOrHYeCKHE: TIOCIEI0BATEIHFHOCTD MOSIBJICHUS BUIOB
B TAJICOHTOJNOTUYECKONM JIETOMUCH, Mepexoanble ¢opmbl. buoreorpaduueckue: CXOoiCTBO U
paznuuue dayH u QIop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3iuydus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJOTMYHBIE, PyAUMEHTapHBIC OpTraHbI,



aTaBU3MBbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOMHATUBHAs U3MEHYMBOCTB. [lonynsaiuonHbie BosIHEI U apeii¢ reHoB. M3onanus 1 Murpamnusi.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOnenuit
y OpraHu3mMoB. ApoMop(h03bl U UAN0-aAAII TALUH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUSA:
reorpapuueckoe, 3K0JI0rHUECcKoe.

Makpossomtonus. @opmbl 3BoIIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paAUalius.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «Popmel 00pbOBI 3a cyliecTBOBaHUE», «EcTeCTBEHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIXY», «[lomymsiumy,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3er», «Manoanantanuny, «OO0mas aereHepanusy,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyrta nyremectsus Y. Jlapsunay, «bopboa
3a CYyILIECTBOBaHUEY, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaguueckoe
BU000pa30BaHue», « IKOJIOTHYECKOEe BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HaOOp TJIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DOpMbI COXPaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX W pacTeHHi», Moaenpb anmiukanus «llepekpéct xpoMocom», BiaKHbIE IMpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (GOpMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rHmoTe3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHCHepMUs. XUMHUYECKas SBOJIIOLUSA. AOGHOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKON
sBomtonnu. HauanbHele sTanbl Ouonorudeckoii spoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o apam u nepuoaam. Karapxei. Apxelickas u mpoTepo30icKas
apel. [Taneo3olickast 3pa u €€ meproIbl: KeMOPUICKUHN, OPAOBUKCKUI, CUITYPUICKUH, TE€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so030iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PACTUTENBLHOIO U )KUBOTHOTO MUpPa. ApoMopd03bl y PaCTCHUN 1 )KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpaykeHUe HBOJIOLHUU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPraHU3MOB.

OBoironusl 4eloBeKa. AHTpPONOJIOrus Kak Hayka. PasBuThe npencTaBICHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo bl U3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TO0p. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIECHUE OPYIUH Tpyla, MBILUICHHE,
peub.

OcHOBHBIE CTaguU M BETBH HBOJIIOLMN 4YEJIOBEKA: ABCTPAIONMUTEKH, YEIIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymsbld. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUsi, 00BEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoeueckue pacbl. OCHOBHbIE OOJIBLIME pachl: eBpoleouaHas (eBpasuiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUeptsl
IPUCIOCOOIEHHOCTH MIPECTaBUTENEH YETOBEUECKUX pac K YCIOBUSM CyIlecTBOBaHUA. EnnHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

TabGmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacturenbHas kierka», <« KuBoTHas kietkay, «IIpokapuoTuyeckass KIIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYecKOro mMupa», «CpaBHEHHME AHATOMHYECKHMX YEPT CTPOCHUS
YyeJloBEeKa U 4eIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKHX HAXOJIOK
IIPEIKOB COBPEMEHHOIO 4YeJoBeKa», «JlpeBHelmmue moan», «lpesHue moau», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachb».

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK U300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuia, ckpebia), reoXpoHojIoruyeckas tadiauna,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PAaCTEHHUI M >KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi «IBOJIONUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayYHBIM WM
KpaeBeuecKuil My3eit).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okonorusi Kak Hayka. 3ajadyd M pasfeibl dKOJOTMH. MeToabl JKOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHasd,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JleicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOpHl:  CBET, TEMIEpaTypa, BIAKHOCTb.  (DOTONEPHOAMU3M.
[TpucniocoOneHust OpraHu3MoB K AecTBHIO a0noTHYecKUuX GakTopoB. bruojgornueckre puTMbl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIHA,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanus, MyTyajln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH MOMyasinud. OCHOBHBIE TIOKA3aTeIH MOIMYJISALUU:
YHCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpamnus. JuHamuka
YHUCICHHOCTHU TOMYJISIIMU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapra «I[Ipupoausie 3061 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuny», «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TOMYJISIIUN
UHY30pUn-TyQesbkn», «[luiessie nenm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTCHUM M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «I[Toacuér mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesas). Bunbl-nomunanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W TMOTOK 3HEprud B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsurue. Cykueccus.

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop ycTouuBoCcTH dKocucTeM. CoxpaHeHHe OMOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3J€MEHTOB (yriepoja, azoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHue IpUPOABI U YenoBeyecTBa. CoxpaHeHne 6Mopa3HO0Opa3Hsl KaKk OCHOBA
ycroitunBocTi Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCaAaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «llumessle nenny», «buoneHos: cocraB u cTpykrypa», «lIpupoaHsie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 Bogoémay,
«Arpouenos3», «lIpumepHble aHTPONOreHHbIE BO3JEHCTBUS Ha NpPUPOAY», «Baxneime
UCTOYHUKH 3arps3HEHUs] BO3AyXa W TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTABISIONIAS
ouocheprr», «Paktopsl jgerpagamuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MoAeTb-anmIMKanus « TunuaHble 6MOIEHO3bI», repbapuii «PacTuTenbHbIe
coobiiecTBa», Koyekuuu «buorneHos», «Bpeautenn BaXKHEHIIMX CEIbCKOXO3AWCTBEHHBIX



KyJIbTYp», TepOapuu M KOJUJICKIMM pAcTeHUH W >KUBOTHBIX, NpHUHAUICKAIIME K pa3HbIM
9KOJIOTUYECKHUM TpymmaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INIPOT'PAMMBI I1O0 BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType NHMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHsA IpenMera «bHONOrus» BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOYYaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HAJIMYME€ MOTHUBALMU K OOYy4eHHUIO OHOJOTrWH, IeJICHANPABICHHOE PA3BUTHUE BHYTPEHHUX
yOeXJIeHUI JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaAULUN Pa3BUTUA
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
NeSITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, IPUCYLIIMMU CHCTEME OMOJIOTHYECKOro
00pa3oBaHMs, HAJIMYME KOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIC IIJIaHbl.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosorus» AOCTUTaroTCs B €IMHCTBE
y4eOHOIl W BOCHUTATENbHON JESATEIbHOCTH B COOTBETCTBHM C TPAJAULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oO1iecTBe MpaBWJIaMH M HOPMAaMU IOBEAEHHMSI M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUs M CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEUW IO3ULIMM JIMYHOCTH, ITATPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJIbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUpOAE U OKPYKAIOIIEH Cpele.

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS Y4eOHOro npeamera «buosorus» OJIXKHBI OTpaxarb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, MNO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM pPOCCHilckoro oOIecTBna,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIbITA ACSITENBHOCTH B IIPOLECCE pealu3allMi OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATEJIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIeH ¢ pasHbIMU yO€XKIEHUSMHU, KyJbTYPHBIMH LIEHHOCTSIMH U COLUATbHBIM
MIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEHOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K TYMaHHUTapHO! U BOJOHTEPCKOU IEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IpaXk1aHCKOM NICHTUYHOCTH, MATPHUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PonmHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH SA3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



LEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHNE AYMOITMOHAIBHOT'O BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS H
IMOLMOHAIBLHOIO 0JIArOnoJIy4usi:

MOHMMAaHUE U peaiu3alus 3JOpOBOro U 0e30macHoro oopasa >KM3HH (30pOBOE MUTAHHE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIbIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (DU3UYECKOMY H IICUXHUIECKOMY 3I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI HWHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHMOTPEOIEHUS AIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPy 0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMATIbHON HAIPABIEHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEILHOCTD;

MHTEpEC K pa3nuyHbIM cepam mpodeccnoHalbHON AEesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMYECKHU 1I€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHSI SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETEHHE OTMBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U ITyTeH UX PEIICHUS;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHATBHBIM IMPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MpaBuJl MOBEICHUS B IMPUPOJIC, HANPABICHHBIX Ha COXPAaHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

AKTHUBHOE HEMpUSATUE JEUCTBHUM, NMPUHOCAIIMX BpE] OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHUE MPOTHO3MPOBATH HEOJATONMPHUATHBIE AKOJIOTHYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUN U NIPENOTBPALLATD UX;



HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKON KYJIbTYpBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTHYECKOM HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IpPAaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPhI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poiid B (OPMHPOBAHUU
PaLMOHATILHOI'O HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEIOCTHOrO IPEACTaBICHUs 00 OKpYKatolLeM
MHUpEe KaK O E€IMHCTBE NPUPOABI, 4YelIOBEeKa H 0oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPAaHEHHsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIEUEHUs
HOBOI'O YPOBHS pa3BUTHs MEAMLIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPpo0seM U obecrieueHus nepexoa K ycTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKHUX 3HAHMN B LIEJSIX MOBBIMICHUS 0O0IIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAILHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHMs, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHHUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKpYXXAloIIero MUpa M HPOUCXOIANIMX B HEM H3MEHEHUH, YMEHHE JejaTh OOOCHOBaHHbIE
3aKJIIOYCHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 I0Jy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B pEATIbHBIX )KM3HEHHBIX CUTYaLIMSIX;

OCO3HAHHE LICHHOCTH HAayYHOH IEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOCKTHYIO U
HCCIIEN0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HAUMMbIE 1T (DOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIUXCA  MEKIUCIUTITHHAPHBIC
(MeXTmpenIMeTHbIE) O0IeHaAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB MMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCClIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, IKCIEPUMEHT U JIPYruX), YHUBEpCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CIIOCOOHOCTh o0y4aromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIIINHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe Pe3yJbTaThl OCBOEHHUS MPOrPpaMMBbl CpeaHero oOmero oOpa3oBaHUs
JTOJIKHBI OTpaXaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:



CaMOCTOSITENILHO (POPMYTHpPOBaTh M aKTyalU3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCHU(pUKAIMKM, OOOOIIEHHUS), PACKPHIBATH CMBICT OHOJIOTHYECKUX TOHATHHA
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);

ONpeNeNaTh WENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OWOJIOTHYECKUE TOHITUS JJIsi OOBSCHEHHS (AKTOB W SIBICHHHA KUBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, ()OPMYIUPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHWHA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEIICHHUs MPOOJIEMBI ¢ YIETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBINUICHUE MPH PEIICHUH KU3HCHHBIX POOJIEM.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JICATEIIEHOCTH, HAaBBIKAMHU
paspenieHus mpodIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JCSATCILHOCTH [0 IOJIYYEHHUIO HOBOTO 3HAHUA, €r0
UHTEPIPETAINHU, PEOOPA30BAHUIO U MPUMEHCHHUIO B YUEOHBIX CHUTYallMSX, B TOM YHUCIE TPU
CO3aHHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

(dbopMHpOBaTh HAYYHBIN THIT MBIIUICHHS, BJIAJCTh HAYYHOU TEPMHUHOJIOTUCH, KITFHOYCBBIMH
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady, BBIABUTATh
TUTIOTE3Y €€ pelIeHuUs, HAXOIUTh apTyMEHTHI [T JOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 33]1a49H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT,

OCYIIECTBIISITh IIEJICHAINIPABICHHBIN MOUCK TMEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHAIBHYIO CPENY;

yMETh TEpPEeHOCUTh 3HaHWS B TMO3HABATENbHYI0O U  MPaKTUYECKyl0  oOiactu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HWJICH, IpeJiaraTb OPUTHHAIBHBIC TOIXOABI W PEHICHHS, CTaBHTH
poOJIeMBI U 3aJ1a4H, JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TEKCTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOH JTHTEepaType, OMOIOTHUECKUX CIIOBAPSIX W CIPABOYHUKAX, KOMITBFOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(OOPMAILMIO DPANIUYHBIX BUIOB U (QOpM
MIPEJICTaBJICHHS, KPUTHYECCKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;



dbopMynupoBaTh 3ampochl W TPHUMEHSATh pa3IHYHbIE METOABI NPHU IOMCKEe U OTOOpe
Ouosornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

pPHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TPEACTABICHUS OHOJIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

WCIIOJIb30BaTh HAYYHBIN $3bIK B KAadecTBE CpEACTBAa HpH paboTe C OMOIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHUYeCKUe 3HAaKU U CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHpOpMANUH, WHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBjaieHHe YHHBEPCAJbHBIMH KOMMYHHUKATUBHBIMH /1€/iCTBUSAAMM:

1) oOmienue:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX Cdepax >KU3HU, aKTUBHO Y4acTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajady, YYHUTHIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJIBHBIC CpeICTBa OOMICHUS, MMOHUMATh 3HAYCHUE COLUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(IUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU EPETOBOPHI;

BJIQJIETh PA3NUYHBIMU croco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMUMATh HaMepeHUs
JIPYTHX JIOACH, MPOSBIIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
bopMynTupOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas J1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThHI IpU
pemeHny OGMoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYS IPU pEUICHUH YyueOHOM 3a/1auH;

BBHIOMPATh TEMATUKY U METOJBI COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESITENBHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOT0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylnbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh MJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranusanmus:

UCIIONIb30BaTh OMOJIOTMUECKWE 3HAHUS JJs BBIABICHUS NPOOJIEeM M WX pEIIeHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJOTHYECKHX 3HAHHUH IEJIeBbIE U CMBICTIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHONIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON MNEATEIHbHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEMOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paAMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO MIMPOKOHN SPYIUIIMH B PA3HBIX 00JACTAX
3HAHW, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHbIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISM;

BJIAJICTh HAaBBIKAMU [103HABATEJIbHON pedUIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, UCIIOJIB30BaTh MPUEMBI pedIeKcHn
JUIs OLIEHKU CUTYalluu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

OpUHUMATh ceOs, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Gmonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoiorus» HaydHble 3HAHMS, YMEHUS U
CHocoObl JEMCTBUIMI 1O OCBOEGHMIO, HMHTEPHPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSTEIbHOCTH 10 MOJIyYEHHIO HOBOI'O 3HAHUS M NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHBIX Y4EOHbBIX
CUTYaIlHsX, & TAK)KE B PEATbHBIX )KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Onosorueil. B mporpamme
IpeIMETHBIE PE3yJIbTaThl PEACTABIEHBI 10 roJjaM 00yueHHUs..

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO IpenmMera «buonorus» ¢ 10 knacce 1OonKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl PeLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
OpraHu3sM, MeTa0ou3M (0OMEH BEILECTB U MpeBpallleHUue YHEPTUH ), TOMEOCTa3 (caMOperysus),
ypOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIpPOU3BEAEHHE  (PErmpOIyKIIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJlbHas JI0TMa MOJeKyJspHOW Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
Baguosa), onpeaensaT rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJICHUH, OpraHu3alys M IpPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYyUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHHE BBIICISATH CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK NPOKApPHOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,



XEMOCHHTE3a, MUTO03a, MeH03a, OILIOIOTBOPEHHS, PA3MHOKCHHUSI, WHINBUIYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C LENbI0 O0eCTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbS OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHEe HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pemaTh »3JIeMEHTapHbleé TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOpPHIHOE
CKpEeIllMBaHME, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATh J1TAOOPATOpHbIE U IMPaKTHYECKHE pabOThl, COOMI0IaTh MpaBUia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IUYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(pOpMaLNK, HAYYHO-TIONYJSPHbIE MaTEePHUalIbl), STUHUECKHUE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMAIMIO W3 HECKOJIBKMX HCTOYHHKOB, TPAaMOTHO HCIOJb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenmeTrHbIe pe3yabTaThl 0OCBOCHHA YueOHOTO npenmeta «buonorus» ¢ 11 knacce nOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKphIBATh CO/ICPKaHUe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: B, TIOMYJISIINS,
reHooHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) 93BOJIOLUHU, MPUCIOCOOIECHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHMs, SKOJIOrHYecKas nupamuaa, ouoreorneHos, ouocdepa;

yMEHHE W3/aratb OWoyornyeckue Teopuu (dBodronpoHHass Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI 1 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
ouoctepe B. U. BepHanckoro), onpenensTs TpaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TPOBEAeHHE OHOJIOTHYECKOTrO
OKCTIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIETyeMbIMA
BEJIMUMHAMHU, OOBSICHEHHE TOJTYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHUH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOECHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIEHO30B U  OIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO0  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHW3MOB, JCHCTBHUS JKOJOTHMYECKHX (DaKTOpOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TTOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IIMKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOy4YeHHBIE 3HAHUS U OOBSCHEHHS OMOJIOTHUYECKUX IPOIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbI0 O0eCTIeUeHUs
0€30MTaCHOCTH CBOETO 3[I0POBbS W 3/I0POBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUSI B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHWE HEOOXOIUMOCTH
UCTIOJTb30BaHUS JOCTHKEHHH COBPEMEHHOM ononoruun TUTSt panroHaIHLHOTO
MPUPOIONONB30BAHUS;



YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATh CXEMBI IepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTEMax (11U MUTAHUSA );

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaboThl, COOMIONATh MpaBWIIa TPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OILIEHMBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOi HWH(pOpPMAIMK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pacCMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHGOPMALMI0O W3 HECKOJIBKHUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.
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