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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAX0M0B K (POPMHUPOBAHUIO COJCpXKAHUS Y4eOHOro MpeaMera
«buonorusn»  coctaBwiM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IOPUHLIMAIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHErO
obmero o6pasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUSI O
cneuuduke OMOJIOruy, €€ 3HaUeHNU B MTO3HAHUU KUBOM NMPUPOJIBI U 0OECTIEUEHUH
CYLIECTBOBAHMS U€JIOBEUECKOTo oOmiecTBa. COINIaCHO Ha3BaHHBIM IMOJIOXKEHUSM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro nmnpeamera «buosnorusy», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKA 0Opa30BaTEIbHOIO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmporpamme 1o OuosOrMHM TakKe YYUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MpPEJIMETHBIM pe3ylbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJEp KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTaUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
NOJTyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHbIX 33/a4, B
TOM 4HKcje: NpOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHHSI, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
ydueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTHIO 0OeCTIeUeHUs
YCIIOBUM ISl pEUIEHUS] OJJTHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (GOpMHUPOBaHHE Y  OOy4YarOIIMXCH



CHOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMM W 3BOJIIOLUH, CO3TAET
yCIOBUSL  JJIsi:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30mMacHOro oodpasa
KU3HM, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOIE
Y YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIJIsl PELIEHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHUsA, COLUAIM3ALMU
oOyuatonuxcs. M3yueHue 6Moia0ruu o0ecreurnBaeT ycuoBus sl (POpMUPOBaHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET HMHTErpaluu OHOJOTUYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NPOrpaMMe IIO
OHOJIOTUU.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTh 3HAHWUA M YMEHMs, 3HAUYUMBIEC MJis
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIOIINE aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUN
3aHMMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIy>KaT OCHOBOM JJis1 (pOPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IpPOrpaMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM NPHOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUM OpraHu3aiuu u
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICIYIOIINE COAEpKATEIbHbIE JIMHUKU: «bronorus kak Hayka. Merozsl
HayyHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro MUpay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHMH
UCIIOJIb30BaTh ATU 3HAHMS JIA TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3TIUYHBIX )KM3HEHHBIX MPOOJIEM.



JocTikenue nenu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIONNX 3a/1a4:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIaX, CIYy>KAIIUX OCHOBOU
u1st GOPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BBIIAOIIMXCA OTKPBHITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOydarommxcss oOmeil KylnbTypbl, (YHKIIMOHAIBHON
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MHpa JKMBOW TPUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
M3y4YEeHUH OMOJIOTHH;

dbopmupoBaHHe Yy OOyYAOMMXCSA YMEHHH WJUTFOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHWW B TPAKTUYECKON JCSITCIBHOCTH YeEJOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

BOCIIUTaHNE YOEXKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCITOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOIIOIEHUS STUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUU JUIsl TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM JKU3HU TSI
OLICHKH TOCJIEACTBUN CBOEH JEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBaHus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTCIIBHBIM YYEOHBIM IMPEIMETOM, BXOMISIIMM B
COCTaB MpeaMeTHOH 00macTh «EcTecTBeHHO-HAYyYHBIE TIPEIMETHIY.

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CpeJIHET0 00111ero 00pa3oBaHus
orBoautcs 132 gaca: B 10 kimacce — 64 gaca (2 yaca B HE/IeI0), Ha BBIXOIHBIC THU
BhITIaarT-23.02., 08.03., 03.05., 10.05., B 11 kiracce — 68 vaca (2 yaca B HeZeI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiacCupUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKas o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetst: Y. apsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreO1IeHOTUYECKHI ), OMoC(epHBIi.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOM IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B kieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCIIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETIKOB.

®depmenTtsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenHue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crneuuduanocts. KodepmenTtsl. ButamuHsbL.
Otmuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYraeBoael: MoOHOcaxapuabsl (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) M MoJiucaxapuibl  (Kpaxmall, TJIMKOTEH,
HEeJUII0I103a). buonornyeckue GyHKIMM yIiIeBOIOB.



Jlunuael:  Tpurauuepuabl, QocPoaunuabsl, crepouasl. [HapoduiabHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MOHOMeEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KICTKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmmue NpU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTUuYecKas U mpokapuotudyeckas. OcoOEHHOCTH
CTpOEHHUsl TMpokaproThyeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBolicTBa U pyHKUMU. [{uTomiasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
IM30COMBI. [107yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[Ipoucxoxienne MUTOXOHJpUM u T1uiactun. Bunel mactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KIETKU. BKiItoueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue sjapa: sjuepHas 000y0uKa,
KapUoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckas Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrue MOJIEKyJIbl OeTKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE KUBOTHOM KIIETKW,
«CTpoeHre pacTUTENBbHON KIETKM», «CTpOeHHE HNPOKAPUOTHYECKOW KIIETKWY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJii TPOBEIACHUS
HAOJIOICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPOIpENnapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PA0OTHI:

JlaGoparopHas pabora Ne 1. «3yueHue KaTaTUTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajlasbl)».



JlabopatopHass pabGora No 2. «/3ydyeHue cCTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OTIMCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa00IM3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUU
MeTabom3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbIii. Poibk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunteza. dpPexkTuBHOCT PoTOCMHTE3a. 3HAUCHHE (OTOCUHTE3A JIS KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocuHTEe3. XEeMOCUHTE3UPYIOIe OaKkTepuu. 3HAUCHUE XEMOCHUHTE3a JJIs
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYyJIUPOBaHUE DJHEPruu B KIJIETKE. OJTalbl HSHEPreTUYECKOro OOMEHa.
['mukonus. bpoxenune m ero Buabl. KuciopogHoe OKUCIECHHE, W KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil uH@opMmanuud B KiIETKe. ['eHEeTWYecKuid KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuudbli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortambl TpaHcisiuuu. KomupoBanue amuHOkuciaor. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. Mctopust oTkpeiTus Bupycos (/. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHMUSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUNIMs, peBepraza ©u  uHTerpasza. lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metaboauzm», «MHUTOXOHIAPH,
«HepreTuyeckuii oomen», «Xioportacty, «®Porocunre3», «Ctpoenne JITHK»,
«CtpoeHue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenune u xuzHeHHbd nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KieTouHblii UK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u Mutos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JlumiouaHBIA W TAluUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTosiorMYeCKHE OCHOBBI PAa3MHOXKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHA
OpPraHU3MOB.

Henenue knetku — muto3. Ctaauum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICT MUTO3A.

[Tporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Buapl Oecronoro
Pa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHMpPOBAaHUE
OpPraHMW3MOB, €r0 3HAYEHHUE JIJIS1 CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meito3. Craguu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxX MeHos3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOJOrMYECKUH CMBICT H
3Ha4YEHUE MeHo03a.

['amerorenes — mnporecc oOpa3oBaHUsA TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xeje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMeT (ClepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiius, opranorene3. [loctomOpuonanbHOE pazButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JTMYMHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubl u cxembl: «DopMbl pa3sMHOXKEHHUS OpPraHU3MOBY», «/[BoiiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenune kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukimy, «Pemmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKONUTAIOMINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJICKOITUTAIOLIECTOY, «SHIeKIIeTKka MIeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHas MOJENb-anIuIiuKanus «J/lereHue KIeTku», MOJIEIb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:



JlaGoparopuas pabora Ne 3. «HabmiogeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGopatopuass pabora Ne 4. «/3ydeHume CTPOCHHS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKHA. Ponb nuTOI0THH
U OMOpPHOJIOTUM B CTAHOBJICHHHM TE€HETHUKH. BKJIaa POCCHICKUX W 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHKU. MeETOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
[IUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTuA. ['eHeTn4Yeckasi CUMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIE . MeHaenem.
MonorubpuiHoe CKpelldBaHuEe. 3aKOH €IMHO-00pa3us TUOPHUIOB IEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEOBaHUS
npu3HakoB.  llUToreHeTHMYeCcKWe  OCHOBBI  JUTHOPUIAHOTO  CKpPEIIMBAHUS.
Ananusupymoliee ckpenmpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPENIMBAHUS
JJIs1 OTIPE/ICTICHHS] TEHOTHIAa OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mno
CUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapyleHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThuecKue KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpEAEICHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHesle W TreTeporaMeTrHble oOpraHusmel. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUBI N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psi 1 BapualluOHHAST KpUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakinu. CBoMicTBa MOAUGDUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennas, Wid TE€HOTUIIMYECKAs, U3MEHUUBOCTh. KoMOMHATHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUYUHBI MyTanuii. MyTareHHbIe (haKTOPHI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HaclieACTBeHHOM u3menunBoctd H. 1. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBEKa: T€HeallOTMYECKUM, OTM3HEI[OBBIN, IINTOIN€HETHYECKHUH, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjieBaHUsS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJEJACTBEHHOM MPEapacroyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIIBI



3I0POBOI0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
TeHETUKH B MPEAOTBPAIICHNH U JICUCHUH TeHETUYECKUX 3a00IeBaHH YeI0BEKa.

JleMOHCTpauM:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuel ©W  CXEMBL: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
LHATOI€HETUYECKAs: OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHUE,
«llutonornyeckue  OCHOBBI  JWTHOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPACTCHUH,
JKABOTHBIX W YEJIOBEKa», «l'€HeTHMKa moiyia», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapHhOTUIlbI YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYHUBOCTH», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallioOHHasi U3MEHYHUBOCThY.

OOopynoBanue: MoAeNU-aNIIMKAINK «MOHOTMOPUIHOE CKpPELIMBAHUE,
«Henonnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKpPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(opMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox mOCEeBHO.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HAa TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pabota Ne 6. «3yyenne MoaupuKalIMOHHON U3MEHUUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W MPOLECC. 3apOXKICHUE CEIIEKINU U JOMECTUKAIHS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeeKIUU. MacCoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJICKLIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIIM3KOpPOACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHUE YHUCTHIX JUHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOPUIUHT.
Otnanénnast rtubpuamzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
MOJyYEHUE TOJUILIONAO0B. JIOCTMKEHHS CEeNEeKUMU PACTeHUM, >KUBOTHBIX W
MHKPOOPTraHU3MOB.

buotexHOoNMOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHYKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.



KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SIMCTBEHHBIX OpraHu3MoOB.

Okojornyeckre W 3tudyeckue  npobsmembl. MO  —  reHeruyecku
MOU(UIIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoOB.

Tabmuubr u cxembl: KapTa «lIeHTpBI MPOMCXOXACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®@. lBaHoBay,
«lomummonaus», «OOBEKTHl OHOTEXHONOTUW», «KieTouHble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM».

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIUA PACTCHUU H
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenbcTBa 3BOJONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JICTOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHM3MA. JIBWOKYIIME CHJIBI DBOJIIOIMU BHUJIOB TO0 JlapBuHY (M30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpeaesEHHAs U3MEHUYHUBOCT,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u e€ 0OCHOBHBIE MTOJIOKEHHUS.

MukpoaBostonus. [Tonmynsiuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrkymue cuiibl ((pakTopbl) SBOJIONHMK BUAOB B IpHpoae. MyTarmoHHBIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsSIMOHHBIE BOJHBI U ApEid
reHoB. M30J41ust 1 MUTpalus.

EctecTBeHHbIl 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.



[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMONUU. [Ipumepsl
IPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIHO-adaNTALIH.

Bun wu Bumoo6OpazoBanue. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonus. DopMbl  3BOTIONMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpIreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOTIOLHUN.

[IpoucxoxeHrne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS paJnalysl.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuub! u cxemsbl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyluecTBoBaHue», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantaumm», «OO0mas aereHepaunus,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopynoBaHHe: KOJUJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «POpMbI COXpaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burne
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbl KPbUILEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKkTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBle TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMus. XUMUYecKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKOU 3BOIIOIMHY. HavanbHble 3Tans
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.



PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickass spa W €€ TMEpUOABI: KEMOPHICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0siBIIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
MPOUCXOKICHUHM YeJIoBeKa. MeToabl HW3ydyeHusi aHTponoreHesa. (CxolcTtBa u
pa3JInyns YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHne3a.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTAIMM U BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek mnpsMoxoasmmii, YenmoBek HeaHIepTalbCckuil, UYenoBek
pa3ymHbIlii. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpUaibHas),  MOHTOJIOMHAS
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacuszma.

JlemoHncTpanum:

[Toptpersr: ®. Pemn, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmuner 1 cxembl: «Bo3uukHoBenue ConaHeyHOM cHUCTEMEBI», «Pa3Burne
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CIENKH WIIU
W300pKEHHUST KAaMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:



ITpakTnueckast padora Ne 1. «/3yueHne nckonaembix OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOrHsl KaKk Hayka. 3aaud ¥ pa3aeibl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yILHAs, [OYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukamus -5Konoruyeckux (HakTopos:
abuoTHueckue, OMOTUYECKHE M aHTPOIOTeHHbIe. JlelicTBHE HKOJIOTMUYECKUX
(aKkTOpOB HA OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATYypa, BIAXKHOCTb. DOTONEPUOIN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (bakTOpBHL. Bunpr  OMOTMYECKMX  B3aUMOJECHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajau3M, KOMMEHCAJIW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAaue€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanvs. J[MmHaMyKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «[Ipuponnbie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue 0COOCHHOCTH PACTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoleHo3e.

Dkosornuecknue cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCHUCTEME.
Tpoduueckue (muiLEeBblE) YPOBHU JKOCUCTEMBbI. [luileBble 1EMW W CETH.



OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBbI: OMomacca, MNPOAYKIHUS. DKOJIOTMYECKHEe
OUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBIL. Y POOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocheprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3eMiau. AHTpoNIOreHHbIe U3MEHEHHsI B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBA yCTOMYHMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMHM M HX HCHOJb30BaHuE. JlocTuxkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JlemoHcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmunpl u cxemsl: «l[lumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«[Ipupoansie coobuiectBa», «llenn nuranus», «IKoJorMUecKas NHpPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « DKocucTeMa
XBOWHOTO  Jeca», «buonmeno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsiI3HEHHs] BO3/lyXa U TPYHTOBBIX BOoA», «IlouBa — BakHeilIIasi cocTaBisioIIas
ounochepr», «DakTopsl Aerpaganuu mnousy», «llapHukoBeiil 3¢ dexT», «PakTopsl
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBanue: Mojelb-anrukanus «TunudHble OMOIIEHO3bI», TepOapuit
«PacturtenbHbIe COOOIIECTBaY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIGKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHALJIEKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BH[A,
Kpacnas xuura Poccuiickoit ®enepanmu, n300pakeHUs OXPAHSIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIIMMHUCA TpOorpaMM CpEeAHEro oOIero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAaHCKOM UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHI0  OHOJOoTruH,
[[EJICHANIPABIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaloIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TpOIlecCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUIO U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBONOPSIAKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JAEATEIbHOCTH IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBAKUTEIBLHOTO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTU IMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTWH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeitHas yOoeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaguuusiMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM MIPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



NOHMMAaHUE W peaju3alus 370poBOro U Oe3omacHOro oOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJIGHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHIYAIbHOTO M  KOJUJIEKTHUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpaBJIEeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTB;

MHTEpEC K pa3IMYHbIM cpepam MnpodhecCUuOHANbHON JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJBHOTO XapakTepa HKOJIOTMYECKUX MpoOJjIeM U MyTed HX
pEelIeHHS;

CIIOCOOHOCTh MCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepbl);

AKTUBHOE HEMNPUITUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKaAIOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIECHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMSL:



C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YWTATEIbCKOM KYJbTYpbl KakK CpeICcTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE creuuuK OWONOTMM Kak HayKd, OCO3HaHHs €€ poiau B
(GbOopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
IPEJCTaBICHU 00 OKPYXaloUleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOIHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIWLMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  NPOOJEMBI  pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEe BBIXOAA U3 III00AJIBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMO
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJs aHaiu3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aK/IIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJbIO MOTYYeHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHMSA IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO M HUCCIIEOBATENBCKYIO AESTENbHOCTh HHMBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWUOJOTMU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaAIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, ABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE y4deOHbIe JeicTBUS (ITO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,



peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (GyHKIIMOHATBHOM
IPAMOTHOCTH W COLUMAJbHOM KOMIIETEHUMH OOYy4YalIIHUXCsA, CIOCOOHOCTH
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHbIE y4deOHBbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJbHBIMH
NEeUCTBUSAMMU:

1) 6a3oBble JJOTHYeCKHE TEHCTBHUS:

CaMOCTOATENbHO  (QOpMYyJIHpPOBAaTH U aKTyallU3UpoOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananm3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONOTHYECKUX MOHATHH (BBIACIATh UX XapaKTEepPHBIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3U C APYTUMU TOHATHSMU);

OTPENENATh LENN MACATeIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX
JIOCTUKEHHSI, COOTHOCHUTD PE3yJIbTAThI ACSITEILHOCTH C IOCTABICHHBIMU IEJISIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS U 00bsICHEHUS (DAKTOB U SBJICHHIM
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykJeHUs (MHIYKTUBHbIC, JEIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMS;

IPUMEHATH CXEMHO-MO/ICJIbHbIE cpeacTBa AN IPEICTaBJICHMS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTMUECKHX OOBEKTax, a
TaKK€  NPOTUBOPEUYMH  pa3HOrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh MUIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepuaIbHBIX U HEeMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIa/IE€Th HaBbIKAMU Yy4eOHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHsI MPAKTUYECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCTIONb30BaTh PAa3jMuHble BUABI JEATEIHHOCTH TO TMOJYYCHHIO HOBOTO
3HAHWs, €ro WHTEpPIpPETAlluH, MPeoOpa30BaHUI0 M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COITMABHBIX MIPOEKTOB;



(opMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUHN PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KHU3HECSITSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeJIaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(POpMALH (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU MOUCKE U
otOope Omosornueckor MHGOpMAaIi, HEOOXOAMMOM ISl BBHITTOJHEHHS Y4€OHBIX
3ajay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpATh  ONTUMaJbHYIO  (OpMYy  TpEICTaBICHUSA
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ouonornyecko MHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hopMyIbl, abOpeBHATypy, HOMEHKJIATYpY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHHWA U 3allUThl  HH(pOpMaLMH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o6menmue:



OCYUIIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KM3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTE€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHS OTHOCUTEIBHO BBIMIOJIHEHUS MpeajiaraeMoin
3a/1aul, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTh MO3UIUMNA JPYTUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJlbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CHOCOOAMHU OOIIEHUS M B3aUMOJIEUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOCCEAHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPU PEIICHUU yUeOHOU 3a/1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BLIBATH U
KOOPAUHUPOBATh JEUCTBUSL MO €€ JIOCTHKEHHIO: COCTaBJISITh IUIAH JIEHCTBUM,
pacmpeienarb pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJla W KAXKIOTO y4YyaCTHHKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MIPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [IJIs1 BBISBICHUS MPOOJIeM U HX
pEIIeHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATh MMO3HABATEIIBHYIO JI€SITEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pELICHUS NpodsieMbl € YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsATh paMK{ y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;



JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a PEILECHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JpyAHULIMU B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJa/JE€Th HAaBBIKAMU  IIO3HABATEIbHOM  pedieKkcuH Kak  OCO3HaHMs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIEKCUM NJIsl OLIEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILECHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUIEHUS MO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JPYrMX I[pPU aHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro 4eloBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl ocBoeHus mporpamMmbl COO 1o OHoONIOTMH Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupruyeckue jis yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsSIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABIICHBI M0 TOJIaM 00yUeHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa U HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATH COJECpPXKAHUE OWOJOTMYECKUX TEPMUHOB WM TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W TMPEBpPAIICHUE
AHEPI'uM), TOMEOCTa3 (CaMOpEeTyJIsiius), YPOBHEBAsT OpPTaHU3AIMS JKUBBIX CUCTEM,



CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouosorun), 3akoHbel (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTypHbIX pactennii H. V. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJI€Th METOJAMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIIO/IEHUE U
ONHMCAaHUE JKUBBIX CHCTEM, IPOIECCOB M SBJICHUM, OpraHU3alus U IpPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIBWJKEHHUE  TUIIOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJINYMHAMH, OOBSICHEHHE IOJyYE€HHBIX
PE3yJIbTaTOB, UCIOJB30BAHHBIX HAYYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKApHUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOr0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJIBHOIO pa3BUTUS  OpraHumsma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS MPUHATHS NPAKTUYECKUX PEIICHUNA B IOBCEIHEBHOMN
KU3HU C 1eNplo obOecriedyeHus O0e30IacHOCTHU CBOETO 3J0POBbsi U 3/10POBbS
OKPY>KaIOILUX JIIO/IEH, COOIIOIEHUSI HOPM IPAMOTHOTO TMOBEJACHUS B OKPY KaroIIe
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs JUIsl NpeICcKa3aHus HaclelOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

YyMEHUE KPUTHYECKM OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBaHUN B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHoro mnpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKAaTh:



c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIONUS, ABIKYIINUE CUIIBI ((haKTOPBHI) IBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHBIX HaIlpaBiIeHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIABIDKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYCHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHMYECKUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJyUYeHHBIC 3HAHUS s OOBACHEHHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH WHGPOPMAIUIO
OMOJIOTHYECKOTO  COJCPIKAHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIMU, HAYIHO-TIOMYJISIPHbIE



Matepualbl),  paccMaTpuBaTh  IJ100aJbHBIC  DKOJOTHMYECKHE  IMPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC K YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
buonorus kak Hayka 2 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
JKuBble cucTeMBbl U X OpraHu3alus 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 11 1 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuznenesreabHOCTb KJIETKH 15 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 MTHANBUAYATbHOE pPa3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 93 1 15 bubmmoreka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknusi opranu3mMoB. OCHOBBI 5 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepsHOE Bpems 1 Bubmmorexa LOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 64 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
! IBOIOIMOHHAT GHONOTHS 19 . 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 16 1 05 Bbu6moreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opraun3mebl U OK aromas cpeaa 10 1 bubmorexa HOK
p pyraioma cpel https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 22 1 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 1 bubmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
OBIHIEE KOJIMYECTBO YACOB I1O
1 68 3 2.5

[NPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTeSibHbIE pecypcChl
padoThI padoTshI
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 01.00. https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npuposl. [Ipaktudeckas padota
2 NIQ) lp«I)/IIcnonimBaHHe paBIJ)H/I‘-IHI)IX 2 0.5 04.09. Bubmiorexa LIOK
08.09. https://m.edso0.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTMYECKIX O0BEKTOBY
3 buonoruueckue cuctemsi, 9 11.009. bubnuorexa [JOK
MPOIIECCHI U MX M3YyYCHHE 15.00. https://m.edso0.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKH. 5 18.09. bubmuorexa [JOK
Bona u MuHepaibHbIE COJU 22.00. https://m.edso0.ru/863e674e
5 Bbenxu. CocTaB u cTpoeHue ) 25.09. bubmmoreka [JOK
0enkoB 29.09. https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTropHas
6 pabora Ne 1 «M3yuenue ) 05 02.10. bubnmuorexa [JOK
KaTaJIMTHIECKON aKTHBHOCTH ' 06.10. https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJIHM KaTalasbl)y»
09.10. bubnmuorexa [JOK
! YraeBozL. it 2 13.10. https://m.edso0.ru/863e6870



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

16.10. bubmuorexa [JOK
8 Hyientiobbie kuenotst. AT® 20.10. https://m.edsoo.ru/863e6d5c
9 KOHTpOHBHaHUpa6OTa o TeMe 9310,
«XHUMHUYECKUN COCTAB KIETKM»
10 Hcropus 1 METOIbI M3YUCHHS 10.11. bubnuorexa [JOK
kietku. Kierounas teopus 13.11. https://m.edso0.ru/863e6e88
Knerka kak nienocrHas xuBas 17.11.
11
cucremMa 20.11.
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora No
2 «3ydeHue CTpoeHUs KIETOK bubnnorexa [HOK
12 pacTeHui, )KUBOTHBIX, IPHOOB 1 0.5 24.11. https://m.eds00.ru/863e6ff0
OaKkTepHii 110 MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax 1 ux
OITMCaHHE»
27.11. bu6mmoreka [IOK
13 O6MeH BEIMCCTB K METaGOTH3M 01.12. https://m.eds00.ru/863e766¢
14 dortocunuTes. XeMOCUHTES 04.12. Bubmiorexa LIOK
08.12. https://m.edso0.ru/863e7c98
15 DHepreTHYECKUii 0OMEH 11.12. bubmorexa IOK
15.12. https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKH.
Henenue knetku. MuTos.
16 JlaGopatopnas padora Ne 3 05 18.12 bubnuorexa [IOK
«HaburoieHre MUTO3a B KJIETKaX ' o https://m.edso0.ru/863e7dc4
KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIpEnapaTax»
17 buocunres 6enka. Peakmms 22.12. bu6mmoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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
https://m.edsoo.ru/863e7dc4

MaTPUYHOTO CUHTE3a 25.12. https://m.edso0.ru/863e796e
18 Tpancsauus — 6MOCUHTE3 OenKa 29.12. bubmmorexa LIOK
12.01. https://m.eds00.ru/863e796e
19 Hexnerounsie popMbl )KU3HU — 15.01. bubmuorexa [JOK
BHPYCHI 19.01. https://m.edso0.ru/863e7540
bubmuorexa [JOK
20 ;-;(;2 ﬁ;iiiMHomeHm ;égi https://m.edso0.ru/863e81b6
. https://m.edso0.ru/863e831e
. 29.01. bubnuorexa [JOK
21 Meitos 02.02. https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJIETOK.
99 OmnonorBopenue. JlabopaTopHas 05 05.02. bubnunoreka [JOK
pabota Ne 4 «M3yueHue CTpoCHUs https://m.edso00.ru/863e816h6
ITOJIOBBIX KJICTOK Ha FOTOBBIX
MUKpOTIperiapaTax
KonTponbHas pabota mo Temam
23 «O0MmeH BertecTs. JKU3HEHHBIN 09.02.
LUK KIETKW.
24 WNHnuBuayanbHOE pa3BUTHE 12.02. bu6nmoreka [JOK
OpraHW3MOB 16.02. https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
25 HacneHCTBeHHoZTKI/I u 19.02. Bubnuorexa LIOK
https://m.eds00.ru/863e86f2
U3MEHYHBOCTH
3aKOHOMEPHOCTH HaCICAOBAHUS
26 npmHaKoE. MOHOFI/I6pI/IJj1HOG 26.02. Bubmiorexa LIOK
01.03. https://m.eds00.ru/863e8878
CKpCIINBaHUE
27 JluruGpuiHoe CKperBaHue. 04.03. bubmmoreka [JOK



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e816b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

3aK0H HE3aBUCUMOTO
HACJICIOBaHMS MPU3HAKOB

11.03.

https://m.eds00.ru/863e89a4

28

CuernieHHOE Hacle0BaHNe
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yueHune pe3ynbTaToB
MOHOTUOPHUIAHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ipo30(HITBI HA TOTOBBIX
MUKpOITpernaparax»

0.5

15.03.
18.03.

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

29

T'enetuka nona. Hacneqosanue
HpI/I3HaKOB, CIHCIIJICHHBIX C ITOJIOM

22.03.
01.04.

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

30

N3MeHunBOCTS.
Henacnencreennas
M3MEHUYUBOCTH. JlabopaTopHas
pabota Ne 6. M3yuenue
MoAN(UKAITMOHHON
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

0.5

05.04.

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

31

HacnencrBenHass "BMEHYMBOCTb.
Jlabopartopnast pa6ota Ne 7.
«AHanmu3 MyTanui y 1po30¢huisl
Ha TOTOBBIX MUKpOTIpErapaTax»»

0.5

08.04.

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

32

33

34

T'eneTuka genoBexa.

Hrorosas KOHTPOJIbHAA pa60Ta

AHaJIN3 UTOrOBOM KOHTPOJIBHOM
paloThI.

12.04.
15.04.

19.04.

22.04.

bu6mmorexa [IOK
https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

35 Cernekiyst Kak HayKa U IPOLECC 2 26.04. Bu6mnorexa LIOK
29.04. https://m.edso0.ru/863e9214
36 Metoapl U JOCTHIKCHHS CEIICKITUU ) 06.05. bubmuoreka [JOK
pacTeHuil U KUBOTHBIX 13.05. https://m.edsoo.ru/863e9214
37 buorexHonorus kKak orpacib 5 17.05. bubnuorexa [JOK
IIPOM3BOJICTBA 20.05. https://m.eds00.ru/863e9336
38 PesepBHOE Bpems 1 24.05.
OBILIEE KOJIMYECTBO YACOB I10 64

[NPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3zoBaTe/IbHbIE
n/n Bcero H3yYCHUS
padoThbI padoTbI pecypcbl
1 DBOJIIONHMS ¥ METO/IbI €€ U3yUCHHS 2 05.09. bubmiorexa LIOK
07.09. https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHS NpeACTaBICHUI 5 12.009. bubnnoreka [JOK
00 IBOJIIOIIMU 14.09. https://m.edso0.ru/863e9570
19.09. bu6mmoreka [IOK
3 Mirkpoopostioms 2 21.09. https://m.edsoo.ru/863e9cle
[Tomyssius Kak JIeMeHTapHAs
S/IMHUIIA BUJIA H DBOJTFOITHH. BuGmiorexa LIOK
4 Jlaboparopuas padota Ne 1 1 0.5 26.09. https://m.eds00.ru/86399¢c6
«CpaBHEHUE BUJIOB 10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 9 28.00. bubnnoreka [JOK
(baKTOphI) IBOITIOIHH 03.10. https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIii 0TOOP U €10 GOopMBI 2 0.10. bubmorexa LIOK
10.10. https://m.edsoo.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 12.10 bubnmoreka [JOK
pabota Ne 2 «Onucanue ' o https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpPTaHUu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa
3 Hanpasnenus u nmytu 5 17.09. bubnuorexa [IOK
MaKpO3BOIIOIIUU 19.10. https://m.edsoo0.ru/863e9cle
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HeoOpaTtumocTs 3BoOIONNN

24.10.

26.10.
10 WcTopus xu3Hu Ha 3emiie U 07.11.
METO/bI €€ U3yUECHUs 09.11.
1 KontpomnbHas pabora 1o Teme 1411,
«OBOJIOIIMOHHAST OMOJIOTHS»
12 I'unoTe3bl NPOUCXOKACHUS )KU3HU 16.11. bubmumoreka [IOK
Ha 3emie 21.11. https://m.edso0.ru/863ea5a6
13 Pa3BuTHe )u3HM Ha 3eMIie 110 3pam 23.11. bubnnorexa [JOK
U 1epuoiam 28.11. https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJIOIIH
PacTUTEIILHOTO U )KUBOTHOTO MHUDA.
[IpakTuueckas padorta Ne 1 bubnunoreka [JOK
14 0.5 30.11.
«3yueHne UCKOMAaEeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJIICKITHSIX
15 CoBpeMeHHas cuctema 05.12. bubnmnorexa [JOK
OpPraHMYecKOro MHupa 07.12. https://m.edsoo.ru/863ea48e
16 DBOJTIOIHS YeTIOBEKA 12.12. bubnuoteka [JOK
(aaTpomorenes) 14.12. https://m.edsoo.ru/863eac2c
17 JiBroxymue cuibl (pakTopsl) 19.12. bubnnoreka [JOK
aHTpPOTIOTreHe3a 21.12. https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIUH SBOJIOLHUU 26.12.
18
YyeJoBeKa 28.12.
19 YenoBeueckue pachl U IPUPOIHBIE 09.01. bubnnorexka [JOK
aJanTalnu YejloBeKa 11.01. https://m.edsoo.ru/863eaea?2
20 Kontponbras paboTa mo teme 16.01.

«BO3HUKHOBEHUE U PA3BUTHE
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KA3HU HA 3eMIIE)

19.01.
21 DKOJI0Tus Kak HayKa 93,01,
26.01.
Cpenpl 00uTaHUS U DKOJIOTHIYECKHE bu6mmoreka [IOK
22 30.01.
(bakTopsI https://m.edsoo.ru/863eafec
01.02.
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
| ot ot 5 oo DEmomLOX
P P ' R https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYyCay
24 Buortrueckue GhakTopsl 08.02. bubmmorexa LIOK
p 13.02. https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktudeckast padbora
25 Ne 2 «IToncuéTt mI0THOCTH 0.5 15.02.
MIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHuin»
26 Coob1ecTBa OpraHu3MoOB — 20.02. bubnuoteka [JOK
OHMOIIEHO3 22.02. https://m.edso00.ru/863eb46a
27.02.
DKOJIOTUYECKUE CUCTEMBI bubnuorexa [JOK
27 29.02.
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
05.03.
98 iCHZBiH;SO;T?e:;q . 07.03. bubnmoreka [JOK
KOCHCTEMBI. IKOJOTHACCKHC 12.03. https://m.edsoo.ru/863eb5fa

nupamuibl. CBOMCTBA SKOCUCTEM.
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Cyxkueccus

14.03.
29 [Ipuponanbie 3KOCUCTEMBI 2 1903,
20.03.
30 AHTPOTIOTEHHBIE YKOCUCTEMBI 2 02.04.
31 Buocdepa — riobanbHas 3 8383 Bbubnumoreka [IOK
IKOCHCTEMA 3eMITH 11.04. https://m.edsoo.ru/863ebb5e
32 3aKOHOMEPHOCTH CYIIECTBOBAHUS 9 16.04. bubnuorexa [JOK
ouochepsr 19.04. https://m.eds00.ru/863ebd16
23.04.
33 YenoseuecTBO B Onocdepe 3emiu 3 26.04.
30.04.
34 Hrorosas koHTpoJIbHAsT paboTa 07.05.
35 AHanu3 UTOroBOM KOHTPOJIBHOU 1 14.05.
paboThl
36 CocymiecTBoBaHUE TPUPOBI U 5 16.05. bubnmnoreka [JOK
4eJI0BEeYeCcTBa 21.05. https://m.edsoo.ru/863ebale
PesepBubIil ypok. O606111eHIE
37 teMbl «Coo0riecTBa u 1 23.05.
HKOJIOTHUECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 68 95

[TPO'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

e buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py61ioB A.M. u
npyrue /Ilox pexn. Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBO «IIpocBemenue»-2023 r.

¢ VYyeOHO-METOAUYECKOro KoMILIeKca: YueOnnka. bronorus. Oomas
ounonorus. ba3ossiit ypoBens. 10 kiace. 5—e crepeotunnoe. ABT. B.1.
Cusornazos, .b. Aragonosa, E.T. 3axaposa M.: Beptukains, [Ipoda. -
2017 r

e Y4yeOHO-METOAUUECKOTO KOMIUIEKca: YueOnuuka. buosmorua. Oomas
ouosiorusi. bazoBeiit yposens. 11 kiacc. 5—e crepeotunnoe. Ast. B.1.
Cusornazos, 1.b. AradonoBa, E.T. 3axapoBa M.: Beptukans, poda. -
2017 r

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoauyeckoe nocodue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopaniiosa O.A., Cumonosa JI.B. - buonorus. 11 knace.
Metoaudeckoe nmocooue.- M., Benrana - I'pad, 2019.

3. Ilonomapera W.H. buonorus. 10 kimacc. Pabouas tetpans. — M.; «BeHTaHa-

['pad».

4. ITonomapena W.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-

['pad».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «<Enunas xomnekius L{udposeix O0pasoBarenbhbix Pecypcosy» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BroTOTHD).

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kerox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumust

6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MHpa

8. http://planete-zemlya.ru/ - Tlnanera 3emiis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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