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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma cocraBiieHa Ha OCHOBE:

- MenepaibHONM 00pa30BaTEIbHON MPOrpaMMBbl cpeaHero odmero odpazoanus ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa30oBaTeNIbHOTO CTAaHJIApTa CpeIHEero OOMIero
oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oOpasoBanus U Hayku PO ot 17 mas 2012 1. N 413)
¢ u3MeHeHusiMu Ha 12 aBrycra 2022 r.

- ITpuxa3 Munnpocseuenus Poccuu ot 09.10.2024 N 704 "O BHeceHUN U3MEHEHU B HEKOTOPbIE
npuka3sl MunuctepcTBa npocsenieHuss Poccuiickoit denepanuu, kacarommecs (eneparbHbIX
00pa3oBaTeNbHBIX MPOTPAaMM  HA4yajJbHOrO OOIIEro OoO0pa3oBaHMs, OCHOBHOTO OOIIEro
oOpa3oBaHusi M cpeaHero odOmero ooOpazoBanus" (3apeructpupoBaHo B Muniocte Poccuu
11.02.2025 N 81220)

- OcHOBHOI1 0011€00pa30BaTENbHON MpOrpaMMbl cpefHero obmero obpaszoBanuss MAOY
UYepsumesckoit COL

- Yuebnoro miana MAOY UYepBumesckoit COIL, yTBepkA€HHOTO MNPUKA30M JIUPEKTOpa
Kunskopoir H.A. ot 29.08.2025 roma Ne 298-OJ1 u cormacoBanHoro 29.08.2025 roma nHa
3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COL npotokosn Nel2

- [Iporpammsl Bociutanusgs MAQOY Yepsumesckoir COIL

[Ipu pa3paboTke mMporpaMMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEICIICHUS
NOJIXOJ0B K (OopMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuentyanbHble nojoxeHns ®I'OC COO o B3auM0OOYCIOBIEHHOCTH LENeH, COJepiKaHMs,
pe3yibTaToB O0y4YeHHs U TpeOOBAHUM K YPOBHIO HOJATOTOBKU BBIMTYCKHHUKOB, MOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBl CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a Takxke MOJI0KEHUS O crienuduke OMOI0Tnu,
e 3HaYeHHWU B IO3HAHMU >KUBOH MPUPOJBI M O0ECHEYEHHM CYIIECTBOBAHMS 4YEJIOBEYECKOTO
oOmectBa. CoriacHo Ha3BaHHBIM MOJIO0XKEHUSAM, OIIPE/IeNIEHbl OCHOBHBIE (DYHKIIUN IPOTPaMMBI IO
Ouosioruu u €€ CTPyKTypa.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHUe O LEeNsAX, 00 001el cTpaTteruu 00y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS OOy4aroIUMXcs cpeacTBamMu YydeOHoro mnpenmera «buomorusy,
orpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpPY, paclpejaeieHue o
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeJOBAaTeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuana C
Y4ETOM MEXIPEAMETHBIX MU BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroLIIXCs.

B nporpamme mo OHONOTMH Tak)Ke YYUTHIBAIOTCS TpPeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MpPEeIMETHBIM pe3yjbTaTaM o0y4deHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBLHOMN JIEATETLHOCTH/ydeOHBIX JEUCTBUN 00yUYaAIONMIUXCS TI0
OCBOCHHMIO COJIEPKaHHsI OMOJIOrMYECKOro 00pa30BaHMUs.

B mporpamme mno Owonormu (10 kiacc, ©a30Bblii ypOBEHb) pEalM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JIMYHOCTH, 3KOJOTMYECKOIO  MBILUICHHUS,
NpEeICTaBICHUNH O 370pOBOM 0OO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpYXarolen
npupoHoi cpene. [ToaTomy Hapsay ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUH
O CTPOEHHM HBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHUE UCIIOIB30BaHUIO TIOJTYYEHHBIX 3HAHUH



B TIOBCEJHEBHOW W3HM AJI pEIIEeHUs MNPHUKIAJHBIX 337ad, B TOM YHUCIE: NPOPHIAKTUKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIUKO-TEHETHUYECKOTO  KOHCYJIBTUPOBAHHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIECO00Pa3HOro MOBEAEHUS B OKpYXarolled NpUpPOIHOM cpele,
aHalu3a BIMAHUSA XO3AHCTBEHHOM [EATEIbHOCTH 4YEJIOBEKa HAa COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K HPUKIAJHOM HANpPaBICHHOCTH Y4eOHOIo
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO 0OeCreueH s YCIOBUN IS peHICHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHMYECKOro 00pa3oBaHusl, KOTOpask MpeAroiaraet
(dopmupoBaHue y 00ydaromuxcs CIOCOOHOCTU afaNTUPOBATbCS K WU3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHHMsS 3aHHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT (popMupoBaHue y OOYUaIOIIMXCS TPEACTABICHUH O HAaydYHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOI
OpraHu3allMil W SBOJIIOLUHU, CO3AAET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOM IPHPOJIBL,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0€30mMacHOro oOpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOILIEHUS K dKUBOU MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OWOJIOTUS HMMEET TaKKe Uil pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Jau CpeiHero oouiero oopa3oBaHus, couuanu3anuy odyyaromuxcs. M3ydenne
O1o0ruM 00€CIeYnBaET YCIO0BUS 1151 POPMUPOBAHUS UHTEIUIEKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIBTYpBI, CIOCOOCTBYET HMHTETPAIlUH
OMOJIOTMYECKUX 3HAHUHU C MPEJICTaBICHUSAMHM M3 JIPYTruX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBanHble MONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mpeaMeTa
«buonorus» cocTaBMIIM OCHOBY JUIsl OIIPEJEIICHUS [TOIXO0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0
coJiepKaHusl, IPEJCTABIEHHOTO B IPOrpamMMe 10 OUOJIOTHH.

OT160p conepkanus yueOHoro npeamera «buonaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULUN KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYyYaroIuecs JTOJIKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POpMUPOBaHUS OOIIEH KyJIbTYpbl, ONpEeAesonne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpUPOAHOM cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM JKM3HU M NpakTU4ecKoil aestesnbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAlOT D3JEMEHThl COJEpXKaHUsA, KOTOpble CIYyXXaT OCHOBOM i  (OPMHUPOBAHMS
NPEJCTAaBICHU O COBPEMEHHOH €CTeCTBEHHO-HAyYyHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOrHYeCKOro o0pa3oBaHusl.

CrpyKTypupoBaHHE COJiepKaHus y4yeOHOro MaTepuaja B TporpaMMe MO OHOJIOTUH
OCYILIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHMM 00 OTIMYUTENIBHBIX 0COOEHHOCTSIX
’KUBOH MPUPOJIBL, O €€ YPOBHEBOM OPraHNU3alluy 1 SBOIIOLHN. B COOTBETCTBUY € 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepkKaTelbHble TuHuU: «buonorus
Kak Hayka. MeTozpl HayyHOro mo3HaHus», «Kierka kak 6uonoruueckas cucrtema», «OpraHuszm
Kak Ouonornyeckas cucrema», «CucrtemMa 1 MHOrooopasue OpraHu4eckoro MUpa», « BOJIOIUS
KUBOU MPUPOJBI», «IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lens u3ydyenuss yuebHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIa/ICHUE
00y4aromyMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM KHUBBIX CHUCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPAaMOTHBIX JICMCTBUH B
OTHOILLIEHUH O0BEKTOB KUBOI MPHUPOJIbI U PEIIECHUS Pa3IMUHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTCs pelIeHueM CIeIyIOIuX 3a/1au:

OCBOCHHE 00YYaIOUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTMUECKUX TEOPUSX, YUCHHX, 3aKOHAX,
3aKOHOMEPHOCTAX, THUIOTe3aX, MpaBHax, CIyXalluX OCHOBOH mis  (GOpMHpPOBAHUSA



IIPEICTABICHUA O €CTECTBEHHO-HAy4YHOM KAPTUHE MHUPA, O METOAAX HAaydyHOrO II03HAHU,
CTPOCHUHU, MHOT000pasMH M OCOOCHHOCTSAX JXHBBIX CHCTEM pA3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHUH;

dopmupoBaHue y 0O0y4arolUXcs [O3HABATEIbHBIX, MHTEJICKTYAIbHbIX U TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX Pa3BUTHUS B OMOJIOTMU HAy4YHBIX B3IVIAJOB,
U U OIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3alUY;

CTaHOBJIEHHE Y oOOydJamomuxcs oOImeld KyabTypbl, (QYHKIHMOHAIBHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBACHATH M OLEHMBATDH SIBJICHHS OKPYXAIOIIEro MUpPA JKUBOW MPHUPOJBI HA
OCHOBAHMU 3HAHWH U OIBITA, NOJYYEHHBIX IPU U3yYEHUH OHOJIOTUHY;

dopmupoBaHre y 00yYarOIUXCSd YMEHHH WIUTIOCTPUPOBATH 3HAUYEHUE OMOIIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KHBOIM IMPHUPOJIB,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEW, COOIOIEHUS AITUYECKUX HOPM IIPU MPOBEACHUN
OMOJOrNYECKUX UCCIIEJOBAHMI;

OCO3HaHME LIEHHOCTH OMOJOrMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS 3KOJIOTMYECKOMH
KYJIBTYPBI, JUIs1 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHUN B IOBCEIHEBHON XU3HU ISl OLICHKU
NOCJIEACTBUM CBOEH NEATENbHOCTU IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHKE U COOIIOIEHUE Mep NMPOPUIAKTUKY 3a00I€BaHUH.

B cucreme cpennero obuiero o6pazoBanus «buosnorus», nzydaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MIpeIMETHOW o0nactu
«EcTecTBEHHO-HayUHBIE [TPEIMETHI.

s n3ydeHus 6MoorMu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAUTCS
68 gacos: B 10 kmacce — 34 gaca (1 gac B HeZETIO).



COJAEP)KAHUE OBYYEHHUA 10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Metoapl Mo3HaHUS KUBOM MPUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCAaHUE, H3MEpPEHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, /Ixk. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OuwocucTeM H HWX pa3HooOpazue. YPOBHH OpraHu3alud OWOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@YHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B Kkierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnMbIe
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAS, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epmeHThl — OHojJOrHyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoabl: MOHOCaXapH bl (TJII0KO3a, pubo3a U Ie30KCupru003a), Aucaxapu sl (caxaposa,
JIAaKTO3a) W TMOJNMcCaxapuabl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YITIEBOJOB, OEJIKOB M JIMIHIOB Kak
MCTOYHUKOB DHEPIUH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBHUS UIEU U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTudyeckas M mnpokapuoruyeckas. OCOOEHHOCTH CTPOCHHUSA
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxieHne MUTOXOHIPUH U mi1acTua. Bust
wiactug. HememOpaHHble OpraHoufbl KIETKU: PUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonudeckas TabmuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOU KIeTKn», «CTpoeHune
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTENbHbBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B TOHUMAHUU METa0OIU3MA.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢orocuHTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOINe OaKTepuu. 3HAYCHHE XEMOCHHTE3a ISl KU3HU Ha
3emie.



DHepreTHYeckuidi OoOMEH B  KJETKe. PaciieruieHwe  BEIIeCTB,  BBIACICHHE |
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peaknun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmarus u JHK. Peamuzamms
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B OrocuHTE3e OelKa.

Hexkierounsie hopmbl sxu3HA — BUPYCHI. MicTopust oTkpeiTrs Bupycos (/1. Y. UBanoBckuii).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M UYEJIOBEKA, BBI3bIBAaEMbIe BHUpycaMu. Bupyc mmmyHnonedunura genoseka (BUY) —
Bo30ymutens CIIM[la. OO6parnas TpaHCKpUIIMs, peBepraza M uHTerpasa. llpodumakTrka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIA 1Mk kineTku. MuTepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Pemnmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muto3. Ctaauu muto3a. [Iponeccel, mporucxoasimue Ha pa3HbIX CTaJusAX
MHUTO3a. BHOJIOTHMYECKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrionoe U mojoBoe. Buapl 6ecronoro pa3sMHOXXeHUS:
JiefieHre HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHOkeHue. VIcKkyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiios. Craguu meiosza. [lpomeccsl, nmpoucxonsmiye Ha cragusx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbICi U 3HaUEHUE MEHO03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTHM CTPOEHHs SIMLEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamMOproHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOICTBA.



Poct u pa3Butue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAINHU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KineTouHbld mukimy, «Perukarus
JHK», «Muto3», «Menos», «lIpsamoe u Henpsimoe pa3BuTue», «I ' ameToreHes y MiIeKOIHUTAOINX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sliuexnerka miekonuTaromero», «Kapuokunes B kjieTkax KOpemika J1yka», MarHuTHast MOJIEJIb-
amumkanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIPEIapaTax.

JlaGopatopnast pabota Ne 4. «/3ydyeHwe CTpPOCHMsSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
AMOPHUOJIOTHU B CTAHOBJICHUH T€HETUKU. BKiag poccuiicKuX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUM, UUTOTeHEeTHYECKH, MOJIEKYIIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAcCJElOBaHUS  IPU3HAKOB, yCTaHOBJIEeHHble [.  MeHaenem.
MonorubpuaHoe ckpermBanue. 3akoH equHo00pa3us THOPHUIOB mepBoro nokoneHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Hurnbpugnoe CKpemmBaHUWE. 3aKOH HE3aBUCHMMOTO  HACJIeIOBaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJe10BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
MTOJIOM.

N3meHnunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HAcleACTBeHHas. Ponb cpesibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BaprannonHsbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAITMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, uian reHOTHIIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpoIlecCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeHuuBOCTh. Kiaccudukanus myranuii: reHHble, XPOMOCOMHBIE, T'eHOMHbIe. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.



I'enetuka uyenoseka. Kapumotun denmoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHerudyeckuii. CoBpeMEHHOE OIpeelIeHHEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0onieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OO0JIE3HM C  HAclIeACTBEHHOM  MpPelpacloiokKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICYCHUS T€HETHUYCCKUX
Oone3nell. MeauKo-TeHeTHUECKOe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €ro HUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUIHOTO CKPEIIHBAHHS,
«Meito3», «B3aumonenicTBue ajlienbHbIX T€HOBY, «I eHeTnYecKrue KapThl paCTEHU, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl w3MeHuMmBOCTHY», «MoaupuKamrmoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTH.

O6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKpemmBaHue», «HemomHoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Tela), repdapuit
«I"opox moCceBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JlaboparopHas padota Ne 6. «M3ydyenre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHATH3 POJAOCTOBHBIX YEITOBEKaAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa ¥ MpoIecc. 3apoKICHHUE CEIEKINU U JoMecTukanus. Yuenue H. W.
BaBuioBa 0 MmEeHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuiu. lleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBAaHNUE — MHOPUIUHT.
UYucrtas muansi. CKkpenmBanue YUCThIX JIuHAH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
CKpemuBaHue — aytopuaunr. OtaanéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIH
MyTareHe3 W IMOJIydYeHUE MOJUILUIONAOB. JIOCTMXKEHUSI CEeNeKUUU PACTEHUM, KUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsie
KylIbTypbl. MUKPOKJIOHAJIBbHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMIPOIYKTUBHBIX



CEIbCKOXO03SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE U JTHYeckue mnpobiaembl. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenwmii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHUS CENEKLUUU PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMDLI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TI'pa’kJaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTMH, IIeJICHANpPaBICHHOE pAa3BUTHE BHYTPEHHHX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, INPUCYIIUMHU CHCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘IG6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHMOHHBIMU pOCCHﬁCKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI MOo3nuUn JIMIHOCTHU, IMaTPUOTHU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC PE3YIbTATBI OCBOCHUSA y‘~I€6HOFO npeamMeTa «buonorusy JOJDKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OOyYaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065133HHOCT€I>'I, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 33714, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIIGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX HGﬁCTBHHX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
BBaHMOHCﬁCTBHH JHOI[Gﬁ C pa3sHbIMU y6e)K,Z[eHI/ISIMI/I, KYJBTYPHBIMU LHCHHOCTAMU U COLIMAJIbBHBIM
MTOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONCPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IIPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OLICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUH,
MOHMMAHUS 3HAueHUs OWOJOTHMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/ia B TOCTPOCHHE YCTOMUHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs dCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOH JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3JJ0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH U OTABIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOKAIOLIUX 3/I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0I00uE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIILHON HAIIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO ESTEIbHOCTb;

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIHN BBIOOp OyayIieii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSIKECHUU BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHSI SKOJOTMYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITA IUIAHUPOBAHMS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH MCMOJIBb30BaTh MPUOOpPETaeMbIe MPU U3YYEHUU OMOJIOTHM 3HAHUS U YMEHUs
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIpaBWJI TOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsITHE NEHCTBUIM, NMPUHOCSIIUX BpEA OKpY)Kalolled MNpUPOIHOU cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HUMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHUEe crenupuKku OUOJIOTUM KaK HAayKH, OCO3HAaHUSA €€ pojau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOdIeM COXpaHeHHUs TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BHIXOAA U3 TI00aTbHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJI30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IEJSX TOBBIMIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS JUISl aHaiu3a U OODBSCHEHUS SIBICHUMN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (DAKTOB W WMMEIOMIMXCS JAaHHBIX C MEJIbI0 TONy4eHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJIs PelleHUs
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAaHUU II0 GI/IOJ'IOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCICOBaHNUE, HAOIIOJEHUE, W3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLHUH O0YyYaroIuxcs,
CIIOCOOHOCTE o0y4Jaronmxcs HCIO0JIb30BaTh OCBOCHHEBIE MEXIUCIUTITHHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRi1ajieHHe YHHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJTb30BATh MIPY OCBOCHHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHHUS (aHATN3a, CHHTE3a,
CpaBHEHHMsI, KiacCUpUKALUU, OOOOIICHHs), PACKPHIBATh CMBICI OHOJOTHYECKHX MOHSTHUN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABJICHHBIMU IISIISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHSI (MHTYKTUBHBIC, IS TYKTUBHBIC, TIO AaHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSIX, (OPMYITHPOBATH BBIBOABI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJICNbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIHM3a UMEIOIINXCS MaTepUATbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIa/IETh HaBBIKAMHM y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM AESITETbHOCTH, HaBbIKAMU
paspenieHus: nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, MPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyallUsSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHU, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a]1a4l PE3YJIbTaThl, KpHTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHWS B  [O3HABATENBHYI0 M  IPAKTHYECKyl0  00Jactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmen:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAyYHBIM SI3bIK B Ka4eCTBE CpEICTBa TpH paboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pAClO3HABaHUS M 3alIMTHl HHQOpMAIMH, HWHGOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoi TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOILICHMs, MOHUMATh 3HAUYEHUE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemeHnn OMoI0rndecKoi mpooIeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPIaHU30BBIBaTH M KOOPIMHUPOBATH
JEHCTBUA 110 €€ TOCTUIKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeleNsITh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaxX IO OTHOLIEHUIO K >XKMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTHBBI B ICSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEeHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmetHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no Guosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
NEeSTEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUN B Pa3iIMUHBIX Y4E€OHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIC pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabom3M (0OMeH BEILECTB U MPEeBpallleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
ypOBHEBasi  OpraHM3anusi  JKMBBIX  CHCTEM, CaMOBOCHpPOM3BEAECHHE  (PEMpOayKIus),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
BapunoBa) u yuenus (0 eHTpax MHOT00Opa3usl U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alus U TMPOBEACHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHBbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS PAKTUYECKUX PELICHUH B IIOBCEIHEBHON KHU3HH C IIENIbI0 00eCTIeYeHHS
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



TPaMOTHOTO TOBEACHHUS B OKpYXAIOUIeH NPUPOTHOH cpele, MOHUMaHHE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHMOJIIOTMM M OMOTEXHOJIOTUH JAJIsl palliOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pemaTh >JeMEHTApPHbIE TEHETHYECKHE 33/Ja4d Ha MOHO- W JWTHOpUAHOE
CKpEIIMBaHKE, CLCIUICHHOE HAcle0BaHHEe, COCTABIATh CXEeMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COOMIONATh MpaBWiia TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHYECKH OLIEHUBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOUIYIO ICEBJAOHAYYHbIC 3HAHUSA W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIeJ0BaHUN B OMOJIOTUY, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonornyeckyro HMHQPOPMANHMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJBb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE ITNTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
bu6mmoreka [IOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 XK 1 0,5
HIBRIC CHETEME H X OpramHsatiis https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
X 0,5 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
0,5
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 05 1 bubnuorexa [JOK
OpraHu3MOB ’ https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 NBMEHYUBOCTD 3 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepsiioe Bpens 1 https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTeJibHbIE Nuaukaropsr ®I
padoThI padoThI
pecypcbl
Ob6mas
bubmmoreka [JOK TPAMOTHOCTB;
buonorus B cucreme
1 wavi. BKP 1 https://m.eds00.ru/863e6122 = wHpOPMAITMOHHAS;
Y https://m.eds00.ru/863e632a =~ kommblOTEpPHAS;
KOMMYHUKATHUBHAS.
MeTo/1b1 TO3HAHUS Ob6mas
KUBOU MPUPOJIBI. IPaMOTHOCTB;
[IpakTuueckas pabora UH(POPMAaLIMOHHAS;
5 Ne 1 «Mcnions3oBanue 1 05 bubmuoteka [IOK KOMITBIOTEPHAS;
Pa3IMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122 =~ KOMMYHUKATHUBHAs.
U3Y4EHUH
OMOJOTHYECKHIX
00BEKTOB»
Ob6mmas
buonoruueckue IPaMOTHOCTB;
3 CUCTEMBI, IIPOLECCHI U 1 0,5 bubmorexa [TOK MH(pOpMallMOHHAS;
- 1P ' https://m.eds00.ru/863e6564 P ’
ux nsydenue. BKP KOMIIBIOTEPHA;
KOMMYHHKATHBHAsI.
Ob6mas
XHWMHYECKUH COCTaB IPaMOTHOCTb;
4 KJIeTKU. Boma n 1 Bubmmorexa [IOK nH(pOpMaIlMOHHAS;
‘ https://m.eds00.ru/863e674e P ’
MUHEpaJIbHbIE COIU KOMITbIOTEPHAS;
KOMMYHHKATHBHAsI.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

OO6mas

IPaMOTHOCTB;
benxu. CocraB u bubnuorexa [IOK HHGOPMALHOHHAS:
CTpOCHHE OCJIKOB https://m.eds00.ru/863e6b72 pmatt ’

KOMITBIOTEPHAS;

KOMMYHHKATHBHASI.
DepMeHThl — Ob6mas
OuoJIoTHYeCKHe IPaMOTHOCTb;
KaTaJIn3aTOPBI. UH(POPMALIMOHHAS;
Jlabopatopnast pabota KOMITBIOTEPHAS;

No 1 «MI3yuenue 0.5 bubmmorexa [JOK KOMMYHHUKATHBHAs
R i . ' https://m.eds00.ru/863e6b72 Y '

KaTaJIUTHIECKOM

aKTUBHOCTH (DEPMEHTOB

(Ha mpumepe aMusa3bl

WM KaTaiasbl)»

Ob6mas

IPaMOTHOCTB;
Yrnesobl. JInnuabr bubmmorexa LIOK uH(pOpMallMOHHAS;

AR A https://m.edso0.ru/863e6870 pyatt ’

KOMITHIOTEPHAS;

KOMMYHHKATHBHAS.

OO6mas

IPaMOTHOCTH;
HyxnenHoBbIe KUCIOTBHI. 05 bubmuoteka [IOK (bopMatoHHa

, uHPOPMAIMOHHAS;
ATO https://m.eds00.ru/863e6d5c pMatt

KOMITHIOTEPHAS;

KOMMYHHKATHBHAS.

O6mas
HcTopus u MeToIbI IPaMOTHOCTB;
W3YUYEHUS KIIETKU bubmmorexa LIOK UHPOPMAINOHHAS;

e ' https://m.eds00.ru/863e6e88 pMatt ’
Knerounas Teopus KOMITHIOTEPHAST;

KOMMYHUKAaTHBHas.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

OO6mas

IPaMOTHOCTB;
Knerka kak meiocTHas
10 nHpopMaIoHHas;
KHBasi CUCTEMa
KOMITBIOTEPHAS;
KOMMYHHKATHBHASI.
Crpoenue OO6mmas
9YKapHUOTHUYECKOM IPaMOTHOCTb;
kieTku. JlabopatopHas UH(POPMALIMOHHAS;
pabota Ne 2 «M3yuenue KOMITBIOTEPHAS;
CTPOCHUS KIIETOK Bu6moteka [JOK KOMMYHHKATHBHASI.
11 pacTeHuii, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0oB U OakTepuit Mo https://m.edso0.ru/863e716¢
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax 1 ux
OIIHMCaHHUE»
Ob6mas
IPaMOTHOCTB;
12 OOMeH BelecTB Uin bubmmnoreka HOK b
UH(POPMAINOHHAS;
MeTaboIu3M https://m.eds00.ru/863e766¢ P ’
KOMIIBIOTEPHAS,
KOMMYHHKATHBHASI.
Ob6mas
IPaMOTHOCTB;
13 ®oTOCHHTE3. bu6muoreka [JOK HHOPMALHOHHAS:
XeMocHHTE3 https://m.edsoo.ru/863e7c98 P ’
KOMIIBIOTEPHAS,
KOMMYHHKATHBHASI.
Ob6mas
. bubnuotexa [JOK
14 DHepreTuveckuii o0OMeH 0,5 TPAMOTHOCTB;

https://m.edsoo.ru/863e7aae

uH(pOpMalOHHAas;



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

KOMIIBIXOTCPHAA

KOMMYyHHKaTHBHAS.
JKU3HEeHHBIN [TUKIT Oo6mas
KJIETKU. [lenenue IPAMOTHOCTD;
KJIeTKH. MHUTO3. uH(pOpMaIMOHHAS,
Jlaboparopnas pabota KOMIIBIOTEPHAS,
15 Ne 3 «HaOmnronenue 0.5 buGnuorexa [IOK KOMMYHHUKATUBHAS
B ' https://m.eds00.ru/863e7dc4 Y ’
MHTO3a B KJIETKax
KOHYMKA KOpEIIKa JTyKa
Ha TOTOBBIX
MUKpOTIperiapaTax
Oo6mast
Buocunres Oenka. IPaMOTHOCTb;
16 Peaxkuusa maTpuyHoro buGnuorexa [IOK uHpopMaImoHHas;
o https://m.eds00.ru/863e796e p ’
CHUHTE3a KOMITBIOTEPHAS,
KOMMYHHKATHBHa.
Oomas
IPaMOTHOCTB;
17 Tpancnsauus — bu6nmorexa [IOK HH(OPMALHOHHAS:
ouocuHTEe3 OeIKa https://m.edso0.ru/863e796e p ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHas.
Oomas
IPaMOTHOCTH;
18 Hexnerounsie popmbl bubnuoreka [IOK HH(OPMALHOHHAS:
’KH3HU — BUPYCHI https://m.eds00.ru/863e7540 pMatt ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHA.
bub6muorexa [IOK Ob6mas
®dopMbI pa3MHOKECHUS
19 https://m.eds00.ru/863e81b6 = rpPaMOTHOCTB;

OpraHnu3MoB

https://m.edso0.ru/863e831e

UHPOPMALIMOHHAS;



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

KOMIIBIXOTCPHAA

KOMMYyHHKaTHBHAS.
Oo6mas
IPaMOTHOCTB;
20 Meiio3 bubmorexa LIOK UH(POPMALMOHHAS;
https://m.edsoo.ru/863e7f4a p ’
KOMIIBIOTEPHAS,
KOMMYyHHKaTHBHASI.
OO0pazoBanue u Oo6mas
pa3BHUTHE TIOJIOBBIX IPaMOTHOCTB;
KJIETOK. UH(POPMALIMOHHAS;
OmogoTBOpEHHUE. KOMIIBIOTEPHAS,
21 JlaboparopHas pabora 0.5 buGnuorexa [IOK KOMMYHHUKATUBHAs
patopHazi p ' https://m.eds00.ru/863e81b6 y '
Ne 4 «3yuenune
CTPOCHHS TOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOTIperiapaTax
Oo6as
IPaMOTHOCTB;
99 WNunuBuayansHoOe 05 bu6nmorexa [IOK HH(OPMALHOHHAS:
pa3BUTHE OPraHU3MOB ’ https://m.edsoo.ru/863e8436 P ’
KOMIIBIOTEPHAS;
KOMMYHHKATHBHASI.
Oo6as
I'eneTnka — Hayka o IPaMOTHOCTB;
23 HACJIECTBEHHOCTH U bubnnorexa [JOK uH(pOpMaIMOHHAS;
https://m.eds00.ru/863e86f2 p ’
M3MEHYHUBOCTH KOMIIBIOTEPHAS,
KOMMYyHHKATHBHASI.
3aKOHOMEPHOCTH Oo6mas
24 HaCJ'Ie,[[OB;HI/IH bubmmorexa TIOK I'PaMOTHOCTE;
https://m.eds00.ru/863e8878 p ’
MIPU3HAKOB. uH(pOpMaIlMOHHAS,



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Monorubpuanoe KOMIIBIOTEPHAS;
CKpeIllMBaHUe KOMMYHHKaTHBHAsI.
JurubpunHoe O6mas
CKpEIlMBaHUE. 3aKOH IPaMOTHOCTH;
25 HE3aBUCHMOT'0 bubmorexa LIOK uHOpO MaI_II/IO’HHaSI'
htps://m.eds00.ru/86389a4 P ’
HaCJIeI0BaHHSA KOMIIBIOTEPHAS,
MIPU3HAKOB KOMMYHHKaTHBHAsI.
Cuennensoe O6mas
HacJleIOBaHHE IPaMOTHOCTB;
MIPU3HAKOB. uH(pOpMaIMOHHAS,
Jlaboparopnas pabota KOMIIBIOTEPHAS,
Ne 5 «M3yuenue KOMMYHUKaTUBHasl.
26 o3 HBT;:;B 05 Bbu6moreka [JOK Y
pe3y ' https://m.eds00.ru/863e8c60
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKpOITpenapaTax»
Ob6mas
I'eneruka nona.
IPaMOTHOCTB;
HacnenoBanue bubnmorexa LIOK
27 uH(pOpMalMOHHAS;
MIPU3HAKOB, CLICIUICHHBIX https://m.eds00.ru/863e8c60
KOMIIBIOTEPHAS,
C TTOJIOM
KOMMYyHHKATHBHASI.
H3MeHYnBOCTS. O6mas
HenacnencrBennas IPaMOTHOCTB;
28 W3MEHYUBOCTb. 05 bubnmnoreka [JOK nH(popMaInoHHas;
JIaGoparopHas pabota ' https://m.edsoo.ru/863e8efe ~ kommbrOTEpHAsT;
Ne 6. U3yuenne KOMMYHUKaTHUBHAs.

MOIU(PUKAITTOHHOM



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHYUBOCTH,
MIOCTPOCHHE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOM»

29

30

31

32

33

Hacnencrsennas
W3MEHUYUBOCTb.
JlaGopaTopHas pabora
Ne 7. «Ananu3 myranui
y Ipo30(duibl HA
TOTOBBIX
MUKpOTIperiapaTax

I'eneTnka yenoBeka

PesepBHbIii yPOK.
O6o011ieHue o Teme
«HacneacTBeHHOCTD U
M3MEHYHBOCTh
OpPTaHU3MOBY

Cenekuus Kak HayKa U
poIIecc

Meroasl U JOCTHKEHUS
CEJICKLIUU PACTECHUH U
YKUBOTHBIX

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bubnunoreka LIOK
https://m.edso00.ru/863e8d78

bubnunorexa LIOK
https://m.edso0.ru/863e9214

but6mmoreka [IOK
https://m.edso0.ru/863e9214

Oomas
IPaMOTHOCTb;
UHGOPMAaIHOHHAS;
KOMITbIOTEPHAS;
KOMMYHHUKATHBHASI.

Oomas
IPaMOTHOCTb;
uH(pOpMaIMOHHAS,
KOMITBIOTEPHAS,
KOMMYHHKATHBHASI.

Oomas
IPaMOTHOCTB;
UH(POPMAIIMOHHAS;
KOMITBIOTEPHAS;
KOMMYHHKATHBHas.

Oomas
IPaMOTHOCTH;
UH(POPMALIMOHHAS;
KOMITBIOTEPHAS;
KOMMYHHKATHBHA.
Oomuas
IPaMOTHOCTB;
UH(POPMALIMOHHAS;



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

KOMIIBIXOTCPHAA

KOMMYHHKATHBHA.
OO6mas
PaMOTHOCTb;

34 Buorexnonorusa xak 1 bubnunoreka LIOK HHGOPMAIHOHHAS

0Tpacib MPOU3BOJICTBA https://m.eds00.ru/863e9336 pMatt ’
KOMITBIOTEpPHAS;
KOMMYHHKATHBHA.
OBILIEE KOJIMYECTBO 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI 10 KJIACC

Ko . .

I ol:se SEMOTO IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
poBep NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

pe3yJbTara

CdopmupoBaHHOCTH 3HAaHUN O MECTE M POJIK OMOJOTHHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTHUHBI
MHUpa ¥ HAyYHOI'O MHMPOBO33PEHHS; O BKJIAJ€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHM; (YHKIMOHAIHHOH TPAMOTHOCTH YEJIOBEKa IS
pelIeHus KU3HEHHBIX 3a7a4

YMeHHue packpbIBaTh COAEp)KaHUE OHMOIOTMYECKHX TEPMUHOB M TOHSATHH: JKHU3Hb,
KJIETKa, OpraHu3mM; MeTabo1n3M (0OMEH BEIIeCTB U MpeBpallleHre YHEPTUN ), TOMEOCTa3
(camoperynsinusi), YpOBHEBas OpPraHU3allMsl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(penpoayKuusi), HaCIEACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrHYeCKre TeOpuH (KIeToYHas, XpOMOCOMHas, MyTallMOHHAs ),
3akoHbl (I. Mengens, T. Moprana, H.M. BaBumoBa) um yueHus (0 LEHTpax
MHOIr000pa3us U MPOUCXOKACHUS KyIbTypHbIX pacteHuit H.M1. BaBunosa), onpenensars
IPaHULbI UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM

YMmenue BJIaACTb MCTOAAMU HAYYHOI'O IIO3HAHUSA B Oouonoruu (H&6JIIOZI€HI/IG H OIMUCAHUC
JKHUBBIX CUCTEM, ITPOLCCCOB U ﬂBJ'IeHHfI; opraHu3anys U IIPOBCACHUC OHOJOrHYECKOTO
9KCIICPUMCHTA, BBIIBHKCHHEC TUITIOTE3BI, BBISIBJICHUC 3aBUCHMOCTH MCKOY
HCCIICAyECMbIMU BCIMYHMHaAMMU, 0OBsICHEHHE MOJIYYCHHBIX PE3yJIbTATOB,
HCII0JIb30BAHHBIX HAYYHBIX HOH?ITI/II\/JI, TCOpI/Iﬁ 1 3aKOHOB; YMCHHC ICJIaTb BbBIBOJbI Ha
OCHOBAHHH IMOJTYYCHHBIX peBy.TIBTaTOB)

YMeHue BhIIENITh CYIIeCTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U TMPEBpAIllEHUs DHEPTHMM B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO U
DHEPreTHYECKOTO0 OOMEHa, XEMOCHHTEe3a, MHTO03a, MEi03a, OIUIOAOTBOPCHHSI,
pPa3MHOKEHU s, UHAUBUIyalbHOTO PA3BUTHSI OpraHU3Ma (OHTOTeHE3)

YMeHue npuMeHSTh MOJTyYeHHbIE 3HaHUS JUI O0BSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB
U SIBJICHUH, JUIS IPUHATUS TMPAKTUYECKUAX PEIICHUH B IMOBCETHEBHON KU3HM B LEIAX
oOecrieyeHHss O€30MAaCHOCTH CBOETO 3JI0POBbSI U 3[0POBbS OKPYKAIOUIMX JIIOJCH,
COOJIIOJIEHHsI HOPM TPaMOTHOTO IOBEJIEHHS B OKpYKalOUIeW NIPUPOIHON Ccpele;
NOHUMaHHE HEOOXOIUMOCTH MCIOJIb30BaHUs JOCTHKEHUH COBpPEMEHHOI OMOJIOrHH U
OMOTEXHOJIOTHH JIJIsl pallMOHATILHOTO MPUPOAOIIOIB30BAHUS

YMeHue pemaTh >J€MEHTapHble T€HETHUYECKHe 3aJayd Ha MOHO- U JTUTHOpPUAHOE
CKpEILMBaHME, CIEMJICHHOE HACIeJOBaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOIO
CKpeLIMBaHM IS peAcKa3aHusl Hacle0BaHMsI IPU3HAKOB Y OPraHU3MOB

YMeHue BBITOTHATH 1a00paTOpHbIE U MPaKTHUECKUE padoThl, COONII0ATh TPaBUiIa pU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM

YMeHne KpUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIHIO OHOJIOTHYECKOTO
COAEPKAHUSA, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3JUYHBIX HCTOYHUKOB
(CMU, Hay4yHO-TIONMYJSAPHBIE MAaTEpHANIbl); OSTUYECKUE AaCMEeKThl COBPEMEHHBIX
UCCJICIOBAaHHI B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTUU

10

YMeHue co3gaBaTh COOCTBEHHbIE NMUCbMEHHBIE W YCTHBIE COOOIEHHs, 0000Ias
OHoIOrnYecKyr0 MHPOPMALIMIO U3 HECKOIBKMX MCTOUYHUKOB, IPAMOTHO HCIOJIb30BATh
NOHSATHIHBIN annapaT OMOJIOTHU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA 10 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1
11

buonorus kak Hayka

Buonoruss — Hayka o >xuBoil mpupozpe. Ponp Ouonoruu B ¢GopMHpOBaHUU
COBPEMEHHOM Hay4qHOH KapTHHBI MUpa. CucTeMa OMOJI0rMYECKUX HayK

1.2

Mertoapl O3HAHUS KUBOM HPUPOJB! (HAOIIOACHUE, SKCIIEPUMEHT, OIHMCAHHE,
U3MepeHue, Kiaccu(uKanus, MOJEIUPOBAaHUE, CTATUCTHUECKas o0paboTka
JTAHHBIX )

JKuBble cucTeMBl 1 X OpraHu3anusa

2.1

2.2

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: onosorun. CBOMCTBA
OMOCHCTEM | UX pa3sHOOOpa3ue

YpoBHU OpraHu3anuyu OMOCHCTEM: MOJICKYJISAPHO-TEHETHYECKUH, KIECTOUHBIMH,
OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

XUMUYECKUN COCTaB KJIETKU. XHMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpO3JieMeHThl. Boma u MuHepanpHble BemecTBa. DyHKIMU BOAbI M
MUHEpaIbHBIX BEIIECTB B KiieTke. [loanepxanue ocMoTHyecKkoro 6ananca

benku. CocrtaB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIIKOB.
He3ameHuMble M 3aMEHUMbIE AMHHOKUCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YPpOBHHU CTPYKTYphI OETTKOBOI MOJIEKYIIbI (IIEPBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBa OesikoB. buonormueckue
(GyHKIIUN OEIKOB.

depMeHThI — OHooruyeckue karanuzaropsel. CTpoeHne GpepMeHTa: aKTUBHBIN
HEeHTp, cyoctpartHas cnenuduunocts. Kodepmentsl. Buramunsl. OTandms
(epMEeHTOB OT HEOPraHMYECKUX KaTau3aTOPOB

3.3

3.4

VYrneBoJbl: MOHOCaxapu/ sl (ITIF0K03a, pubo3a U Ae30Kcupr003a), Jucaxapuabl
(caxaposa, JlakTO3a) W TOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IeJIII0JI03a).
buonorndeckue pyHKIUN YTI€BOOB.

Jlununpl:  Tpurnuuepuabl, crepounpl, Qochomununel. 'wapoduibHO-
rusipooOHble cBoMcTBa. buonormdeckune ¢yHkuuu maunuaos. CpaBHeHHe
YIJI€BOJIOB, OEIKOB U JUIUAOB KAK MICTOYHUKOB SHEPTUU

Hyxnennossie kucnorsl: JIHK n PHK. HykiieoTu sl — MOHOMEpBI HyKJIEMHOBBIX

kucinoT. Crtpoenune u ¢ynkuuun JIHK. Crpoenne um ¢ynxkuun PHK. ATO:
CTpO€HUE U (PYHKIIHH

3.5

I_[I/ITO.IIOF W — HAayKa O KIJICTKE. Knerounas TCOpHH. Metoapl HN3YUCHUSA KIICTOK

3.6

Knerka kak nenoctHas >xuBas cucrema. O0Iue Mpu3HaKu KIETOK: 3aMKHYTast
HapyxHass MeMOpana, mojekynsl JIHK kak reHetuueckuil anmapar, cucrema
CHHTe3a OerKa

3.7

3.8

THIbI KJIETOK: 9yKapuoTHUeCcKas U mpokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuornyeckol knerku. Kierounas crenka Oakrtepuil. CrtpoeHue
DYKapUOTHUECKON KiIeTKH. OCHOBHBIE OTIMYHS PACTUTENIBHOM, KUBOTHOM M
rpuOHOM KIIETKH

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKAa, INIMKOKAJIMKC, HMX
¢ynkun. [lnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. Lutoruiazma u
e€ opraHouzabl. OHOMEMOpaHHbIE OPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKast
cerb (OIIC), anmapar ['ombmxku, nm3zocomsl. I[lomyaBTOHOMHBIE OpPraHOMIBI
KJICTKM: MHUTOXOHJIPHH, IUIACTHIBL. [IponcxokaeHne MUTOXOHAPHUM U IIACTUL,.




Buner mnactun. HememOpanHbIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJIETOYHBIN
LIEHTP, PECHUYKH, KI'yTUKU. DYHKIIMU OPraHOUIOB KJIETKU. BriroueHust

3.9

SAnpo — peryasTopHblii neHTp Kietkd. CTpoeHHe spa: siiepHas 000JIouKa,
KapHUoIlLIa3Ma, XpPOMATHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKEC

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

4.2

4.3

OOMeH BemecTB, WM METabo0au3M. ACCUMIIIAIMS (TUIACTUYECKHH OOMEH) U
JUCCUMWIALUS (HEPreTUYecKuii oOMEeH) — JBE CTOPOHBI €AMHOIO IIpolecca
MeTrabonn3ma. Tunbsl oOMeHa BEIIeCTB: aBTOTPOQHBIN U reTepoTpodHbIA. Poib
(dbepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

®dotocunTe3. CBeToBas v TeMHOBast (pa3bl hoTocuHTe3a. Peakiuu porocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JJIs )KU3HU Ha 3emIie.
Bnusinue ycnoBuii cpensl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHUS €T0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAUYEHUE XEMOCHHTE3a Ui
JKU3HU Ha 3emIie

DHepreTUyeckuii oOMeH B KIieTKe. PacrieruieHue BeIIECTB, BBIACICHHUE H
AKKyMYJIUPDOBaHHE SHEPTUM B KJETKe. OJTambl HHEPreTHYEecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Bujbl. KucnopoaHoe okucieHue, Win KJIE€TOYHOE
npixaHue. DG GEeKTHBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

4.5

5.1

5.2

Peakiun MarpuuyHoro cuHTe3a. I'eHermueckas wuHpopmamus wu JIHK.
Peanmusanus remernveckoil MHPOPMALUU B KIIETKE. |'€HETHUECKHI KOIl U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuHTe3 PHK. Tpancnsanus — 6nocuaTe3
oenka. KogupoBanue amuHokucior. Pois pubocom B OnocuHTese Oenka

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropust oTkpsiTus Bupycos (/1.1.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEAESATEILHOCTH BHPYCOB.
bakrepuodaru. bone3snum pacTeHuil, *KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonepunmra yenoseka (BUY) — Bo3oynutens CITN/a.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00€BaHUI

Pasmuoxenne n HHIWBHUAYAJIbHOC PA3BUTUC OPTraHU3MOB

Knerounslii 1MKI, WIM KU3HEHHBIM HMKI KieTku. MHrepdaza u muTo3.
[Ipoueccel, nmporekaromue B UHTEpdaze. Permkanus — peakuus MaTpUUHOTO
cure3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JuniouaHbIi W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBIL.
[[uronornyeckue OCHOBBI PA3MHOXKEHUS U HUHAUBUIAYAIBHOIO DPa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — murto3. Craguu murosa. IIpoueccel, mpoucxonsamue Ha
Pa3HBIX CTAANUSIX MUTO3a. BMOIOrMYeCKUil CMBICIT MUTO32

@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecrionoe U nosnoBoe. Buabl Oecrionoro
pPasMHOXKEHUs: JIeJIeHHEe HaJBOE, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaAUEHHE IS CeJIEKLIUU

5.3

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Cragum wmeiio3a. Ilpomecchl, mpoUCXOAsIIME Ha CTAAMSAX Meno3a.
[loBenenne xpomocom B Meioze. KpoccuHrosep. buonormdeckuil cMbicin U
3HaYCHHUE Meio3a

5.4

["amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [TooBBIE
KCJIC3bl: CCMCHHUKU U SIMYHHUKH. O6pa30BaHI/IC " Ppa3BUTHUC ITOJIOBBIX KJICTOK —
rameT (CIiepMaTo30u/I, SIMIEKIIETKA) — criepMaTorene3 u oorede3. OcobeHHOCTH
CTpOEHMS SMIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes




5.5

6.1

6.2

NunuBunyanpHOe  pa3BuTHe  (OHTOreHE3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl SIMOPHOHATBLHOTO PA3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctamOpruonansHoe pa3BuTHe. TUIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPsIMOE, HenmpsiMoe (JIMYMHOYHOE). Bausinue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButue pactenmii. OHTOreHe3 ILIBETKOBOI'O PACTEHHUSA: CTPOCHHUE
CEMEHH, CTAJNH PA3BUTHUS

HaCJIGI[CTBeHHOCTb U U3BMCHYUBOCTb OPraHM3MOB

IIpeamer n 3agaun reetuku. Vicropus pa3BuTus reHETUKU. BKitag pocCUMCKUX
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHKH
(ruOpUAOTOTUYECKHUM, [MTOT€HETUYECKUU,  MOJEKYJISIPHO-TEHETUUYECKU).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B
CcXeMax CKpellMBaHUN

3aKOHOMEPHOCTH HacCJe0BaHUsS NPU3HAKOB, YCTaHOBJEHHbIe I'. MeHaenem.
MonorubpusiHoe ckpeuBaHue. 3akoH eIuHoOoOpas3ust IMOpUIOB HEPBOTO
nokosieHus. [lpaBuio nOMHUHHMpPOBaHMS. 3aKOH pACUICIUIEHUS IPU3HAKOB.
['nnore3a unctoTel ramer. [loyHOE U HEMTOJIHOE JOMUHHUPOBAHUE.
JurnbpuaHoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAaHUS MTPU3HAKOB.
[luToreHeTUeCKUEe OCHOBBI TUTHOPUIHOTO CKpELIUMBaHMs. AHaIM3HpYOLIee
cKpemyBaHue. lcronb3oBaHME — AHWIM3HPYIOIIETO  CKpEIMBaHUA s
OIpeJieNIeHUsl TEHOTUIIa 0COOU

6.3

6.4

6.5

CueruieHHoe HaciezoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HACJICJOBAHMIO TEHOB. Hapymienume cuoeruieHMs TI€HOB B pe3ysbTare
KpOCCHUHIOBepa. XPpOMOCOMHAsl TEOpHUs HACIECACTBEHHOCTH. I 'eHeTndeckue
KapTHI.

I'eneruka mosa. XpoMOCOMHOE OINpEIENIEHUE T0Ja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['oMOraMeTHsle U TrereporaMeTHsle opranu3Mbl. HacimenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM

HN3menunBocTh. BUAbI M3MEHUYNBOCTH: HEHACJIEACTBEHHAS M HAcJIeACTBECHHA.
Ponp cpenpl B HEHACIEACTBEHHOW H3MEHUMBOCTH.  XapaKTEpPUCTUKA
MOAU(UKAIIMOHHOW HW3MEHUMBOCTU. BapualmoHHBIA psSag W BapHaIlMOHHAsS
kpuBas. Hopma peakuum mnpusHaka. KoinuecTBeHHbIE U KaueCTBEHHBIE
MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON N3MEHYHUBOCTH

HacnencrBennas, uWiId TIEHOTHIIMYECKAs, W3MEHUYMBOCTL. KomMmOwHaTmBHAsS
W3MEHYUBOCTh. Meiio3 MW TONOBOW TPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalrmoHHass W3MEHUYMBOCTh. Kitaccudukamms MyTaimid:
TE€HHbIE XpPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluii. MyTtareHHbie
(dakTopel. 3aKOH TOMOJIOTUYECKHX PSIZIOB B HACJIEICTBEHHOM W3MEHUYMBOCTH
H.M. BaBunoBa

6.6

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/AbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHIECKU, OM3HEIOBBIH, IIUTOr€HETHYECKHH,
OMOXMMHUYECKHA, MOJEKYyIspHO-TeHeTHdeckuil. COBpEeMEHHOE Ompe/esieHHe
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAaHUE, TCHOTUITUPOBAHKE, B TOM YHCIIE C
nomortpio [I[P-ananu3a. HacnencrtBenHnble 3a0oneBaHusl YelIOBEKa: T€HHBIC
Oosie3HM, 00JIE3HU C HACIIEICTBEHHOM MPEIPACTIONOKEHHOCThIO, XPOMOCOMHBIE
O0one3nn. CoMaTHyecKue W TEeHEepaTUBHBbIE MyTanuu. [IpUHIMIBI 370POBOTO
obpaza JKM3HHW, AMATHOCTUKH, NPOPUIAKTAKH € JICUYEHUS TEHETHUYECKHUX
00J1e3HEeH. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEJUIIMHCKOW TEHETHKH B TMPEAOTBPAlICHUH W JICUCHUH TEHETHYCCKUX
3a00JICBaHUI YEIOBEKA




Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenexuns Kak HayKa M IPOLECC. 3apOKICHHUE CENEKIUU U JOMECTUKALHA.
Yuyenne H.U. BaBwimoBa o0 MEeHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIBTYPHBIX pacTeHui. L{eHTpbl IpOUCXOKICHMS JOMANIHUX )KUBOTHBIX. CopT,
1I0poJa, ITaMM

CoBpeMeHHBIE METOBI CEIEeKIMU. MacCOBbI M WHAMBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM PacTCHUM M KUBOTHBIX. OLieHKa 3KcTeprepa. biamszkoponcTBeHHOE
cKpeuBanue — UHOpuauHr. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
I'eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOe ckpelnBaHue — ayTOPHIUHT.
Otnanénnas rubpunmzanuss u e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 H
IIOJIy4YEHUE IOJIUIUIONJO0B. JIOCTHIKEHUS CENEKUUU DPACTEHUH, XUBOTHBIX U
MHUKPOOPTraHU3MOB

BuoTexHonorus Kak OTpacib NPOU3BOJACTBA. | eHHas HHXKEHEpHUs. Tarbl
coznanusi pekomOuHantHOW JIHK m TpancrenHsix opranusmoB. Kierounas
umkeHepus. Kierounele KyiabTypbl. MUKpPOKIIOHATBHOE  PAa3MHOKEHHUE
pactenuii. KiloHMpOBaHHME BBICOKOIIPOJYKTUBHBIX CEIHCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYeCKHe W 3Thdeckue npodiembl. [MO — reneTnuecku
MOAH(UIIPOBaHHBIE OPTaHU3MBbI




YUYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O
MHPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISI YYEHUKA
* buosorus: 10-11 knacc: 6a30BbIi ypoBeHb: yueOHUK, 10 kiacc/ benses
J.K. O6mas 6uonorusa. M. [Ipocsemienue
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
1.Myprazun [1.P. AxtuBabie hopmbl 00yuenust ouonoruu M., [Ipocsemenue, 2007.
2. Jlepnep I'.1. buosnorus Iloypounsie Tectol 1 3aganus M., AkBapuym, 1998
3. XKypnan «buoisiorus B mkoJie»
4. «OtkperTas 6uonorus» -CJI — quck kommaanu « DU3HKOH
5.AkumoB C.M. m np. buonorms B Tabnuiax, cxemax, pHUCYHKax. Y4eOHO-
oOpazoBarenbHas cepusi. — M: Jluct-Hsro, 2004. — 1117c.
6.buonorus: CnpaBouHuk mkoidbHuka U cryaeHta/lloa pea. 3.bpema u U.Meitnke;
ITep. ¢ mem. — 3-e u3x., crepeorurt. — M.: [lpoda, 2003, ¢.243-244,
7.bonrosa U.B. CoopHUK 337124 110 00I1I€H OMOJIOTHH C PEIISHUSIMHU ISl TOCTYTAOIINX
B By3bl. — M: OO «OHUKC 21 Bex», «Mup u odpazoBanue», 2006. — 134c.
8.bop3osa 3B, Jlaraee AM. [lunaktuyeckue Matepuaibl o Ouonoruu: MeTtonuyeckoe
nocobue. (6-11 ki) - M: TL «Cdepar, 2005. — 126c.
.9.EropoBa T.A., KimiynoBa C.M. OcHoBbl O6uotrexHojorun. — M.: ULl «Akamemus»,
2004. — 122c.
10.JIepuep I'.1. O6mas ouonorus (10-11 kmaccsr): [lonrotoska k EI'D. KoHTposibHbIe
u camocrosTenbHbie padoTsl/ I.N.JlepHep. — M.: Dxcemo, 2007. — 240c.
11.Mapkuna B.B. OOmas Ouonorusa: ydebHoe mnocodbue/ B.B.mapkuna, T.IO.
Tartapenko-Ko3zmuna, T.I1. [Topagosckas. — M.: Ipoda, 2008. — 135c.
12.Heuaea I'.A., ®enopoc E.M. Dxonorus B skcnepumentax: 10 — 11 kmaccsr:
MeToauyeckoe nocodue. — M.: Benrtana-I'pad, 2006. — 254c.
13.HoBoxenop F0.U. ®dunernyeckas 3Bomorus yenoBeka.— ExaTepunOypr, 2005. —
112c.
14.CuBornazoB H.U., AradonoBa WN.b., 3axaposa E.T. O6mas Ouonorus. ba3osbiii
ypoBenb. 10 — 11 kmacc. — M.: llpoda, 2005. — 354c.
15.®enopoc E.N., HeuwaeBa I'.A. Dkonorust B skcniepumenTax: yueb. Ilocobue mis
yuamuxcs 10 — 11 k1. o6meo6pazosat. Yupexnennii. — M.: Benrana-I'pad, 2005. —
155c.
16.9Oxonorust: CucreMa 3aaHuil JjIsi KOHTPOJSL 00S3aTEIbHOTO YPOBHS MOATOTOBKU
BBITTYCKHUKOB cpeaHeil mkoiasl/ ABT. B.H. Ky3nenos. — M.: Benrana-I"pad, 2004. —
76¢.
17.9xonorust B skcnepumentax: 10 — 11 kmaccel: MeTtoauyeckoe mocooue. — M.:
Benrana-I"pad, 2006. — 234

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://bio-oge.sdamgia.ru/
2. Poccuiickas anexTpoHHas mkona. https://resh.edu.ru/. Buneoypoku u
TpPEeHaXXePhI IO OMOJIOTHH.



3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4.
http://www.theanimalworld.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHE
CnpaBo4yHbIC TaOIHUIIBI.

I'oToBBIE MUKpOTIPETIAPATHI.
['epbapun.

OBOPYJIOBAHMUE JJIA ITPOBEJAEHUSA JIABOPATOPHBbBIX,
INPAKTUYECKHUX PABOT, IEMOHCTPALIMIA

TepmomeTpsl, Bechl, yamiku [letpu, mpoOupku, MeH3ypkHu. JIymbl, CBETOBbIE
MUKPOCKOTIBI.

WNuTepakTuBHas 1ocka. MynbTUMEIUUHBIN TPOEKTOP.



