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INOACHUTEJBbHASA 3AIINCKA

[Ipu paspaboTke HporpaMMbl MO OHOJIOTHU TEOPETHUYECKYIO OCHOBY IS
ompeNeNieHus] MOAX0A0B K (OPMUPOBAHUIO COJIEpKAHUS YUeOHOTO IIpeaMeTa
«buosorus» cocTaBWIM: KOHIENTyalbHbie Tmonoxenus OIrocC COO o
B3aUMOOOYCIIOBIGHHOCTH  IIeJIeH, CcoJepKaHus, pe3yiabTaToB oOOy4deHus u
TpeOOBAaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB, TTOJIOKEHHSI 00 OOIIUX EJIX U
MPUHIMIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpasoBanuss B Poccuiickoit @Deneparuu, a TakKe TIOJOKEHUS O
crienuduke Onoioruu, €€ 3HaYeHUH B TTO3HAHUU KHUBOW MPHUPOJLI U 0OecTIeUeHU N
CYIIECTBOBaHMS dYejoBedeckoro oodmectBa. CorjacHO Ha3BaHHBIM IOJIOKCHHSM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUU MPOTPAMMBI 110 OMOJIOTHUHU U €€ CTPYKTYypa.

[Iporpamma 10 Ouosiornd naéT MpEACTaBICHHE O Lelax, 00 oOIe
CTpaTerud OOydYeHHs, BOCIUTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CpelCTBaAaMU
ydyebHoro mnpenmera «buosjorus», omnpenenser o0s3aTelbHOE TMPEIMETHOE
colepKaHUe, €ro CTPYKTYpy, pachpeiesieHue 10 pas3feliaM H  TeMaM,
PEKOMEHIYEMYIO TIOCIIeIOBATEIbHOCTh M3YUECHHS YU4eOHOTO MaTepuaja ¢ y4EToM
MEXIIPEMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€, JIOTUKH 0Opa3oBaTEILHOTO
mpoiiecca, BO3PaCTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

B mporpaMmvme 10 OHOJIOTMM TaKXke YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaMm
oOyuenuss B (OPMHUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIBLHOMN
NeATeIbHOCTH/YUYeOHbIX JEeWCTBUN OOyYarolIUXCsS MO OCBOEHUIO COJEpKaHUs
OMOJIOrMYECKOT0 00pa30OBaHUSI.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BbIli YPOBEHB) peaM30BaH
OPUHIIAIT TIPEEMCTBEHHOCTH B HW3YYe€HMHM Ouosioruu, Oyiarogapss uemy B Hel
MpPOCMATPUBAETCS HANPABJIECHHOCTh HA Pa3BUTHUE 3HAHWM, CBA3aHHBIX C
dhopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTALIMN JTMYHOCTH, FKOJIOTUYECKOTO MBIILICHUS, TPEJCTABICHUN O 310POBOM
oOpasze Ku3HU W OEpeKHbIM OTHOIIECHHUEM K OKpYXKaloIlel MPUPOIHOU cpele.
[TosToMy Hapsmy ¢ M3ydeHHEM OOIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HAHUN O
CTPOEHUHM JKUBBIX CUCTEM PAa3HOI'0 PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTpaMMe IO OMOJIOTHHU YJEJIEHO BHUMAaHHUE HCIOJIb30BAHHIO
MOJIYYEHHBIX 3HAaHUH B MOBCEIHEBHOM KU3HU JIJIs PEIICHUS MPUKIIAIHBIX 33/1a4, B
TOM 4YHCIIe: TPOPUIAKTUKKA HACJIEJACTBEHHBIX 3a00JieBaHUN YeJoBeKa, MEIUKO-
FeHETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHHUS DKOJIOTUYESCKH
1ejaecoo0pa3Horo TOBEIEHHMS B OKPY)KAIOMIeH MPUPOIHOM cpeae, aHaiM3a
BIIUSIHUS XO3SIMCTBEHHOM AESATEIILHOCTH YEJIOBEKa HAa COCTOSIHUE TPUPOAHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHMUS K MPUKIIATHON HANIPABJICHHOCTH
ydyebHoro mpenmera «buosorus» mpoauKTOBaHO HEOOXOJMMOCTBIO OOECIIeUeHUs



YCIIOBHMH JUISI PEIICHUS OJTHOM M3 aKTyaJIbHBIX 33/1au IIKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTOpas Tmpeanonaraer (HOPMUPOBAHHE Yy  OOYYaIOIIUXCS
CIIOCOOHOCTHM @JIalITUPOBAThCSA K HW3MEHCHHUSAM JIUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE CpeIHero ooOmero oOpa30oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (GopMUpoBaHHE y OOYYArOIIUXCS MPEICTABICHUNA O
HAyYHOH KapTHHE MHpA, pacIIupseT W 0000IIacT 3HAHUSA O KUBOH mpupoje, e
OTJIMYUTEIIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHHW3alldd M DBOJIIOIUHU, CO37aET
YCIOBHSI  JUJIsA: TIO3HAHWS  3aKOHOB  JKMBOW  NPUPOJbI, (OPMHPOBAHUS
(GYHKIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W 0Oe30macHOro ooOpasa
KU3HH, YKOJIOTHYECCKOTO MBIIIUICHHS, IIEHHOCTHOTO OTHOIIEHUS K YKHBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHNEe OMOIOTHS UMEET TAKXKE JIUIS PEIICHUS BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3aJa4  CpeJHero  oOmero o0pa3oBaHMS,  COIMATU3AINAN
oOyuaroruxcs. M3ydyenue Ouosornn obOecrieynBaeT yCaoBHUsS I (OpMUpOBaHUS
MHTCIUICKTYaJbHbIX, KOMMYHHMKAIMOHHBIX W HH(POPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpBI, CIIOCOOCTBYET HWHTETpaliid OMOJOTHYCCKUX 3HAHUU C
NPEJICTABJICHUSIMH M3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DH3UKH, XHMHHU
u reorpaduu. Ha3BaHHBIC MOJOKEHHS O TPEJAHA3HAYCHUH YYSOHOTO IMpeaMeTa
«buosorusy COCTaBUIM OCHOBY JUIS ONpEACICHUS IOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €r0 COJCP)KAaHUS, TMPEIACTABJICHHOTO B IMpoTrpaMMe IO
OHOJIOTHH.

OT60p coaepkaHus ydeOHoOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C IMO3HIHH KYJIbTYPOCOOOPA3HOTO IOJX0Ja, B COOTBETCTBHH C
KOTOpPHIM OOydYaromuecss JOKHBI OCBOUTH 3HAHUS M YMCHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, ONPEICIAIONINE aJeKBATHOE ITOBEICHUE
YeJloBeKa B OKpPYXKalolleld MPUPOIHOW cpejie, BOCTpeOOBaHHBIC B IOBCEIHECBHON
KU3HH M TIPAKTHYECKOU aesTelbHOCTH. Oco0oe MeCcTO B 3TOH CHUCTEME 3HaHUH
3aHMMAIOT 3JIEMEHTHI COJIepKaHUsl, KOTOPBIE CIy>KaT OCHOBOM JIJIsi OpMUPOBaHUS
NPEJICTaBICHUA O COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTHHE MHUpa |
IICHHOCTHBIX ~ OPHCHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIUX  T'YMaHH3aIlUU
OMOJIOrMYECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHUE COJACPKAHUS Y4eOHOro MaTepualia B IporpamMme I1o
OMOJIOTUM OCYIIECTBIICHO C YYETOM NPHOPUTETHOTO 3HAYCHHS 3HAHUKA 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSAX JKUBOW MPHPOBI, O €€ YPOBHEBON OpraHHM3aIluu M
HBOJIFOIMU. B COOTBETCTBHHM C 3THM B CTPYKType Y4eOHOTro npeamera « bruoaorusy»
BBIJICJICHBI CIICIYIOIINE COACp)KaTeIbHbIC TUHUN: «broyiorus kak Hayka. MeToabl
HAyYHOTO Mo3HaHUM», «KieTka kak Ouoyioruueckas cucremay, «OpraHu3M Kak



Oouonornyeckas cucrteMa», «CrucreMa M MHOTO0OOpasWe OpPraHWYECKOTO MHPay,
«IBOJTFOIUS KUBOH TIPUPOIBD», « IKOCUCTEMBI U IMIPUCYIINE UM 3aKOHOMEPHOCTH.

Llenr m3yuenus yudeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYYAOIIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allik JKMBBIX CHCTEM pa3HOTO paHra | MPHOOPETCHUE yMEHUH
UCIIOJIb30BaTh 3TH 3HAHUS IS T'PAMOTHBIX JICWCTBHH B OTHOLICHUU OOBEKTOB
YKUBOH TIPUPOJIBI M PEIICHUS Pa3TUYHBIX )KH3HEHHBIX MPOOJIeM.

JlocTKEHUe TIeNIM U3Y4YeHUsl yuyeOHoro npeameTa «buosorus» Ha 0a30BOM
YPOBHE 00CCIICUMBACTCS PEIICHUEM CIICAYIOIINX 3a]1ay:

OCBOCHHE OOYYAIOIIMMKCS CHUCTEMbI 3HAHUH O OHMOJOTHYECKUX TCOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IMPaBHJIax, CIy)KaIlluX OCHOBOW
st popMUpOBaHUS TIPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOT'O IO3HAHHUsI, CTPOCHHHM, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPraHU3alli{, BBIIAOIIMXCS OTKPHITHIX U COBPEMEHHBIX
UCCIIENOBAHUIX B OMOJIOTHH;

dbopmupoBaHHEe y OOYYAIOIIMXCS ITO3HABATCIBHBIX, HHTCIUICKTyalIbHBIX M
TBOPYECKUX CIOCOOHOCTEH B TpOIleCCe aHajdu3a JaHHBIX O MyTSAX Pa3BUTHUSA B
OMOJIOTUY HAyYHBIX B3IVISAOB, WJCH W TOJIXOJOB K HM3YUYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alliy;

CTAaHOBJICHHEC Yy OOydYarommxcsi oOmmell KynbTyphl, (DYHKIIHMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHS OKPYXKarOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUW W OIBITA, IMOJIYYEHHBIX IIPH
N3YYCHUHN OHOJIOTHH;

dbopmupoBaHHe Yy OOyYaOIIMXCS YMECHHH WUIFOCTPUPOBATh 3HAUYCHHE
OMOJOTUMYECKUX 3HAHMA B MPAKTHUYCCKOW ICATEIBHOCTH 4YEJIOBEKa, pPa3BUTUHU
COBPEMCHHBIX MEIAMITMHCKUX TEXHOJIOTUI U arpoOHOTEXHOIOTHIA;

BOCIIUTaHUEC YOCKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJIOBEKOM >KHBOM
IPHUPOBI, HEOOXOIMMOCTH OSPEIKHOT'O OTHOIICHUS K HEH, COOTIOICHUS STHYCCKUX
HOPM IIPH TIPOBEJICHUN OMOJIOTHYECKHUX HMCCIICI0BAHHMIA;

OCO3HAHHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIS TIOBBIMICHUS YPOBHSI
HKOJIOTHYECKOH KYJIBTYPBI, Ui POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NPUMEHEHUE TPHOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCETHEBHOM JKU3HU TSI
OIICHKH ITOCJICJICTBHI CBOCH JESITEIILHOCTH 110 OTHOIICHUIO K OKPYIKAFOIICH cpee,
COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBAaHHWE H COOJIIOACHHE Mep NPO(HUIAKTHKA
3a00JIEBaHHUIA.

B cucreme cpemnero oOmiero oOpaszoBaHus «buonorus», w3ydaemas Ha
0a30BOM YpOBHE, SBJISCTCS 0O0S3aTCIbHBIM yUYEOHBIM IMPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM 001acTh «EcTecTBeHHO-HAYUHBIC MPEIMETHI.



Jl1st u3yueHust 6MoJIoTu Ha 0a30BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHUs
orBoauTCs 68 yacoB: B 10 kiracce — 34 gaca (1 gac B Henerro).



COJEPKXAHUE OBYYEHUA
10 KITIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTeCTBEHHBIMU HayKaMmu, (uimocodueit, STUKON, SCTETUKON U MPaBOM.
Ponr Owuonorum B (HOPMUPOBAHMH COBPEMEHHOW HAy4YHOW KAapTHUHBI MUpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTo1bl TO3HAHMS )KUBOM TPUPOABI (HaOII0IeHUE, SIKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccuukamus, MOJEIMPOBaHKUE, CTaTHCTHYecKas o00paboTka
JAHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabnuubl u cxeMbl: «MeTo/Ibl MO3HAHUS )KUBOU TPUPOJIBD.

JlaGopaTopHblie U MpaKkTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Mcmonp3oBaHHMe pazIUYHBIX METOJIOB MPHU
U3y4eHUH OMOTOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3aIHS.

XKusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ononorun. OTinyuue
KUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aliil OMOCUCTEM:
MOJIEKYJISIDHBIM, KIIETOYHBIN, TKAHEBbI, OPraHU3MEHHBIN, MOMYJSLHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTHYECKuU ), OMoChEpHBIi.

JdeMoHCcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE NMPU3HAKU KU3ZHI», «YPOBHU OpraHU3AIMH
AKUBOU MPUPOIBD».

O6opynoBanue: mojaenb mosiekyibl JIHK.

Tema 3. XumMuuyeckuii cOCTaB U CTPOEHUE KJIETKH.

XHUMUYECKHI COCTAaB KJIETKH. XHWMHUYECKHE 3JIEMEHTHI: MaKpO3JEMEHTHI,
MUKpPO3JEMEHTHI. Bosla 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI M MHUHEpaIbHBIX BewlecTB B KieTke. lloanepxkanue
OCMOTHUYECKOTo OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnmble 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€lIKOBOM MOJeKyyabl (NepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEpPTHUUHAA CTPYKTypa). XHUMHYECKHe CBoilcTBa OenkoB. buonormyeckue
(GyHKITUN OEITKOB.



®epmeHTsl — Ouonormyeckue Karaiauzaropbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuyHoctb. KodepmenTsl. BuramuHbl.
OTnnuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTalu3aTOPOB.

VYrneBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcuprbo03a),
aucaxapuabel - (caxaposa, JaKTo3a) M mojucaxapuiibl  (Kpaxmai, TJIMKOTEH,
1eJuTI0J103a). bronornveckue GyHKIMH YTIIEBOJIOB.

Jlunuael:  Tpurauuepuabl, ¢Gocdonunuasl, crepounsl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HUCTOYHHUKOB YHEPTHUU.

Hyxneunoseie kucnorsl: JIHK w PHK. Hykieoruasr — MoHOMEpHI
HyKJIenHOBBIX kucioT. Ctpoenue u ¢pyuknuu JJHK. Ctpoenne u ¢pynkunm PHK.
Buasr PHK. AT®: ctpoenue u GyHKITUY.

[uronorus — Hayka o kietke. KiietouHas Teopus — npuMep B3auMOIEUCTBUS
uaei u paxkToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUeHUS KIETKH.

Krnerka kak 1enoctHas >kuBas cuctema. OOmmMe NpuU3HAKH KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oerka.

Tunel k1€TOK: »dykKapuoTHyeckas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI TpoKapuoTHdYecKon kieTku. Knerounas crenka Oaktepuii. CTpoeHHe
DYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, J>XKUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KIETOK — KIJIE€TOYHAsA CTEHKA, MIMKOKAJIMKC, UX
¢bynkuuu. [Inazmatudeckas meMmOpana, e€ cpoiicTBa u ¢pyHKuuu. [{urornasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIIC, ammapat [onbmxwy,
mu30coMbl. [lomyaBTOHOMHBIE OpPraHoWIbl KIJIETKH: MHUTOXOHIPHUH, IUIACTHUIBI.
[Ipoucxoxnenne MUTOXOHIApUM u T1acTua. Buasl mmactun. HememOpanHbie
OpraHoOUIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KTyTHKU. QYyHKIIMU OPraHOMJ0B KJIETKU. BKItoueHus.

Snpo — perynsatopHbli HeHTp kieTku. CTpoeHue siapa: sjaepHas 000JI0YKa,
KapuoIjia3mMa, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

HNuarpammel:  «Pacmpenenenue XUMHYECKHX JJIEMEHTOB B  HEKHBOWU
npupoje», «Pacrpenenenue XuMUYeCKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuuper u cxemsl: «llepuoamueckas Tabnuila XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIbI», «brocunTes 0enka», «CTpoeHne MoJIeKyJbl OeKay,
«Ctpoenue ¢pepmenta», «Hykneunossie kucnorsl. [JHK», «Ctpoenune monekybl



AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpoeHHEe >KMBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CtpoeHue saapa KIeTKu», « Y IeBOab, «JIunuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE i MPOBEACHHUS
HAOJIIOICHU, W3MEPEHHM, HKCIIEPUMEHTOB, MUKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pab6ota Ne 1. «M3yueHwe KaTaJIUTUUYECKON aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTajaasbl)».

JlaGoparopuas pabGota Ne 2. «M3ydyeHue CTpOoeHHUS KJIETOK pacTeHUH,
KUBOTHBIX M OAaKTEpHl MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENnaparax M HX
OMHCAHUE.

Tema 4. ’KuzneneaTeJJLHOCTL KJIETKH.

OOMeH BerecTB, Wi MeTabomu3M. ACCUMUIIAIMS (TUTAaCTUYECKUN OOMEH) U
TUCCUMMWIISIUS (SHEPTeTUYECKHii OOMEH) — JBEe CTOpPOHBI €JIMHOr0 IIpolecca
meTtabonu3zma. Poib 3aKOHOB COXpaHEHUs BEIIECTB W JYHEPTUUM B TOHUMAaHUU
MeTabou3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTpOGHBIN U rerepoTpodHbIi. Ponb ¢pepmeHnToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUN YHEPTUH B KIIETKE.

®dortocunTte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dborocunTe3a. DPhHeKTUBHOCTH (oTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a NJIs KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpefibl Ha GOTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIoIIie OakTepuu. 3HaUeHHe XEeMOCHHTe3a JJIst
KU3HU Ha 3emIie.

OHepreTueckuii oOMeH B KJeTke. PaciuernieHue BeUIecTB, BBIJCICHUE U
aKKyMYJUpPOBAaHHE DHEPruu B KIETKE. OTambl JSHEPreTUYecKoro oOMeHa.
I'mukonu3. Bbpoxenne m ero Buabl. KucimopogHoe OKHUCIEHWE, WU KJIETOYHOE
JIbIXaHHE. OkuciauTeaIpHoe dbochopunupoBanue. O} heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakniun wmatpuyHoro cuHTe3a. [eHernmueckas wuHdopmamms u JIHK.
Peanuzanus reHetudyeckod uHPoOpManuu B KJIETKe. ['@HETHYECKHM KOJ M €ro
cBorictBa. Tpanckpuniusa — Matpuunbiii cuate3 PHK. Tpancnsanus — Guocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKucioT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnerounsie dhopmbl )Ku3HU — BUpychl. Uctopus otkpeiTus Bupycos (/. 1.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKM3HEHHOTO IHMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, >XUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc nmmynoaedpunura denopeka (BUY) — Bo3Oyaurens CITN/a.



OOGOpaTHast ~ TpaHCKpHIIIUs, peBepTaza W HWHTerpaza.  lIpodunakrtuka
pacrpocTpaHeHUs BUPYCHBIX 3a00IeBaHUH.

JdeMoHCcTpanuu:

IToptpetsi: H. K. Konbuos, J. Y. MBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunel nuTanusy, «Metaboauzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Xmopommacty, «®Dorocuntesyn, «Ctpoenne JIHK»,
«Ctpoenue u GpyHKIMOHHPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHYeCKuil Koo,
«Bupyce», «bakrepuodaruy, «Ctpoernue u xu3HeHHbIM 1Mk Bupyca CITHM/Ia,
Oakrepuodaray, «Permmukarus [JJHK».

O6opynoBanue: Moaenu-aniukanuu «Yasoenne JIHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHHe KJIETKN», Mojiesib cTpykTyphl JTHK.

Tema 5. PazMHokeHMe M1 MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Kierounbrii muki, WiIM >KU3HCHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpormecchl, mpotekatonue B uHTepdaze. Permukanus — peakius MaTpUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
Jurion JHbIN U TalIOUJHBIM  XPOMOCOMHBIE HaOOPHI. XpoMaTusl.
[{uTosiornueckue OCHOBHI Pa3MHOXKEHUS W  HWHIUBUIYAJIbHOTO  pPa3BUTHS
OpraHu3MOB.

Henenne xietkn — muto3. Cragun muto3a. IIpouecchl, npoucxonasime Ha
Pa3HBIX CTAUIX MUTO3a. BUOJIOrHYECKUA CMBIC MUTO3A.

[TporpamMmmupyemasi THOEITH KJIETKH — aIrloITo3.

dopMbl pa3MHOKEHHUS OPTraHU3MOB: Oecrosoe u moJyioBoe. Buasr 6ecmonoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IIOYKOBAaHME OJIHO- U MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTaTHBHOE pa3MHOXKeHUEe. VICKycCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJIsI CEJICKIUU.

[TonoBoe pa3MHOXEHHE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Ctagum Mmeiio3a. IIporecchl, NMpoucXodiiMe Ha CTaausIX Meno3a.
[ToBenenue xpomocom B wmeio3e. Kpoccunrosep. buonormyeckuit CMbICT U
3HAYCHHUE MEHo3a.

I'ameTorenes — mporecc oOpa3oBaHUs TIOJIOBBIX KJIETOK Yy KHWBOTHBIX.
ITonoBeie kene3bl: CEMEHHUKU M sudHUKUA. OOpa3oBaHHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CIepMaTo30u[l, SHIIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHHS SMIEKIETOK W crepMaTo3ougoB. OTuio10TBOpPEHUE.
[TapTeHorenes.

NunuBuayanpHoe pa3BuTue (OHTOreHe3). OMOpHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATBHOTO PAa3BHUTHS Y TO3BOHOYHBIX YKUBOTHBIX:
npoOneHue, racTpyisnus, opraHoreHnes3. [loctamOpuoHanbHOe pa3BuTHE. THUIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: TPsAMOE, HeNpsMmoe (JTUYuHOYHOE). BimsiHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3bIBATH BPOXKIIEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTa/INM Pa3BUTHSI.

JdeMoHCcTpanuu:

Tabmumer u  cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJJOTBOPEHUE Yy [IBETKOBBIX pacTeHui», «BereratnBHOE pa3MHOXKEHUE
pacteHui», «Jlenenune xieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Knerounsiii mukn», «Pemmukamus JTHK», «Mutos»,
«Meio3y», «IIpsmoe n HenmpsiMoe pa3zBuTue», «['aMeToreHes3 y MIEKONUTAIOMNX U
YenoBeKa», «OCHOBHBIE CTAIUM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MUKPOITpENapaThl «CrniepMaTo30uabl
MJIEKOIHUTAOLIEro», «SiuekneTka miekonuraromero», «Kapuoknnes B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJeJb-alIuiuKanusa «JleneHue KIeTKu», MOJEb
JIHK, monenb meTada3zHO XpOMOCOMBI.

JlaGopaTopHblie U MpaKkTHYeCKHe PadoThI:

Jlabopatopnas pabora Ne 3. «HaGmiomeHwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIKA JTyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnas pabora Ne 4. «/3ydeHue cTpoeHHUS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieAcTBEHHOCTh 1 K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Vlctopus pa3BUTHS T€HETUKHU. Poib nutonoruu
1 SMOpHOJIOTMM B CTAHOBJIEHWW TEHETHKU. BKiIal pOCCUHCKUX U 3apyOesKHBIX
V4E€HBIX B pa3BUTUE TEHETHKU. MeToapl TeHeTUKH (THOPUAOIOTUYECKU,
OUTOT€HETUYECKUI, MOJEKYISIPHO-TeHETUUYEeCKU). (OCHOBHBIE TI'€HETHYECKHE
noHsATuA. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAaHMIA.

3aKOHOMEpPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBIEHHbIE . MeHnnenem.
MoHorubpuiHoe CKpeluMBaHue. 3aKOH €IMHOO0Opa3usi TUOPUIIOB TEPBOTO
nokoneHus. IIpaBuno AOMUHUpOBaHHWS. 3aKOH pacLICIJICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [1oIHOE U HEMOTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  cKpeuuBaHuhe. 3aKOH  HE3aBUCHUMOTO  HAacIeOBaHHS
npu3HakoB.  lluToreHeTHyeckMe  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanu3upymrouiee cKkpeuBanue. Vcrnonp30BaHne aHATU3UPYIOLETO CKPEIBaHUS
VTSI OTNIpEIeNIEHUsI TEHOTHIA 0COOM.

CuemnienHoe HacnefoBaHue nmpuszHakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HaclleOBaHHIO TeHOB. HapyleHue cuersieHusl TeHOB B PE3yJIbTare
KPOCCHUHIOBEpa.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | €eHETHUECKHE KAPThI.



I'enetuka mosia. XpoMOCOMHOE ONpPEAEICHUE MMOoJa. AYyTOCOMBI U IOJOBBIE
XpoMOcOMBI. ['oMorameTrHele W reTreporameTHble opraHu3mbl. HacnepoBaHue
IPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHUKA
MOIU(PUKAIMOHHON U3MEHUUBOCTU. BapualimoHHbIN psifi M BapuallMOHHAs KpUBasl.
Hopma peakuuun npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHbIE MPHU3HAKU M HX
HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHUYHUBOCTH.

HacneacrBennasi, wiM TreHOTHIMYECKas, W3MEeHUYMBOCTh. KomOuHaTuBHas
M3MEHYUBOCTh. Melo3 W TMOJOBOM MpollecCc — OCHOBa KOMOWHATHMBHOM
M3MEHYUBOCTU. MyTalimoHHast ”3MeH4YuBOCTh. Kitaccudukanust MmyTanuii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHBIE. HYacToTa U MpUYHHBI MyTaluid. MyTareHHbIe (aKTOPBI.
3aKOH TOMOJIOTMYECKUX PAOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOABI T€HETHUKH
YeJIoBeKa: TeHeaIorHueCcKui, OJIM3HEI[OBBIN, IUTOT€HETHUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETHYECKHUU. CoBpemeHHOE OnpeesICeHue FE€HOTHUIA!
NOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHE, B TOM YHUCIIE C MOMOILIBIO
[M[IP-ananu3a. HacnencrtBeHHble 3a0oieBaHUsl 4YelIOBEKa: TeHHBbIE OOJIE3HU,
00JIE3HH C HACJEICTBEHHOW MPepacioioKeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnyeckue | TeHepaThBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIHIBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS T€HETUUECKHUX
Oone3Heil. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAUYCHHE MEIUIIUHCKON
TeHETHKHU B MPEAOTBPALICHUY U JICUEHUU TeHETHYECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCcTpanuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeer-PecoBckuii, H. Y. BaBuios.

Tabmuupr u  cxembl:  «MoOHOTMOpHIHOE  CKpEUIMBAaHHE U €0
UTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpeuuBaHuey,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOIO  CKpeluBaHus»,  «Meio3y,
«B3auMopeiicTBie  aleNbHBIX TE€HOB», «l'€HeTHYeCKHe KapThl pPacTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTHMka mosa», «3aKOHOMEPHOCTH HacJedOBaHUs,
CUEIUIEHHOr0 ¢ TmoioMm», «KapuoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbl
U3MEHUYUBOCTHY», «MonudukanuonHas u3MeHUYUBOCTH», «HacnmemoBanume pesyc-
daktopay, «I'eHeTruka rpynn KpoBuw», « MyTallmoHHAs U3MEHYUBOCTD.

O6opynoBanue: Mopenu-anIIuKanu «MOHOTHOPUIHOE CKpEUIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «JlurubpunHoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI U MHKporpenapar «J[posoduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tella), Tepbapuil «I"'opox moceBHOI.

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIIPETapaTax.

JlaGoparopnas pa6ota Ne 6. «3yuenne MmoaudpukanmoHHOW H3MEHUYHBOCTH,
NOCTPOCHHE BAPUALIMOHHOIO PsAJla U BApUALMOHHON KPUBO».

JlaGoparopnas pa6ota Ne 7. «AHanu3 myTtanuil y Ipo30(uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3moB. OCHOBBI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOILECC. 3apOXKIEHUE CEJIEKUUU U JTOMECTHUKALHS.
Yuenne H. WM. BaBuioBa o0 MeHTpaXx MPOUCXOXKIECHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHui. LIeHTpbl NPOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CopT,
nopo/Jia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKInU. MacCoBBI U MHANBUIYAIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUH M KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpOoACTBEHHOE
ckpemuBanue — HUHOpuAMHT. Yucras nuHusa. CkpellrBaHUE YHUCTHIX JUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPHIMHT.
Otpanénnas rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
NOJIyYEHHUE TOJIUIUIONJOB. JIOCTMXKEHHSI CEeNeKIMU paCTeHHM, >XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHonmorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. DTalbl
co3nanust pexomOumHanTHOW JIHK w TpaHcremHsix opranusmoB. Kierounas
uHxeHepud. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUU.
KiloHnpoBaHNEe BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

DKOJIOTUYECKHE " STUYECKHE poOJIeMBl. I'MO —  TE€HETHYECKH
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptperer: H. U. BasuiioB, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanHos.

Tabmumer 1 cxembl: KapTa «lIeHTpBI MPOUCXOXKJICHHS W MHOT000pa3us
KyJbTYPHBIX pacTeHuid», «Ilopoabl qoMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHnas rudpuauzamnus», «Padotel akagemuka M. @. MiBaHoBay,
«Ilomummongus», «OOBEeKTH OuoTexHomorum», «KieTodnele KyJIbTypel U
KJIOHHpOBaHue», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX03HCTBEHHBIE PACTCHUS.



JlaGopaTopHblie U NpaKkTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI U JOCTHIKEHUSI CENEKIIMM pacTeHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM ~ Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacao ®I'OC COO, ycraHaBIMBaWOTCSA TpeOOBaHUS K pe3yJibTaram
OCBOCHHsSI  OOyYarOUIMMHUCS TPOTpaMM  CpeaHero obmiero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHMYHOCTHBIX PEe3yJbTaTOB OCBOEHHUS MpeaMeTa «bHomorusy»
BBIJICJICHBI CIIEAYIOINIHNE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIUMHCS POCCUMCKON
IPKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPEACIICHUIO, HaJWyue MOTHUBAIlMM K  OOyYEeHHIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pAa3BUTHE BHYTPEHHHMX YOEXKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAIUIIMN Pa3BUTUS OUOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTU II€HHOCTHO-CMBICJIOBBIMU  YCTaHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME OSKOJOTMYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTD LIEJIM U CTPOUTH KU3HEHHBIE TIJIaHBI.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMmeTa «bruomorusy aocTUTarTCs B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUHU C
TPAIUIITUOHHBIMA POCCUMCKMUMU COLIMOKYJIBTYPHBIMH, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPHUHATHIMUA B OOIECTBE MpaBUIaMU M HOPMaMu
MOBEJIEHUs] W CIOCOOCTBYIOT TIpoOIleccaM CaMOIIO3HAHUS, CAMOBOCHHUTAHMS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TO3UIMHU JIMYHOCTH, IAaTPUOTH3MA,
YBOKEHHS K 3aKOHY W IMPABOIOPSIKY, YSTOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOT'0 YBa)XXECHHS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJEIUI0 U
TpaauIlUusIM MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickori deneparuu, npupoae u
OKpY’Karolei cpee.

JluyHOCTHBIE pe3yibTaThl OCBOCHMs ydeOHoro mpeamera «buomorusy»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCSl PyKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX BHYTPEHHHX  YOCKJICHUH, COOTBETCTBYIOIIHUX
TPAAUIIUOHHBIM IIEHHOCTSIM POCCHMCKOT0 OOIIecTBa, pacIIupeHue >KU3HEHHOTO
OTBITa W OTBITA JAEATEILHOCTH B IPOIECCE pealu3allui OCHOBHBIX HAMpaBJICHUN
BOCIIMTATEJIBbHON AEATEIHHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM TO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTH TMIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHNN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENSITh COOCTBEHHYIO TMO3HIMIO [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYMTHIBATh B CBOMX JEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3sHBIMHU YOSKICHUSIMH, KYJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAIbHBIM IOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4, YBAXKUTEIBHOIO
OTHOIIEHUS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH pOCCUICKOI IpaKIaHCKOU UJEHTUYHOCTH,
NaTpUOTU3Ma, YBA)XXEHUSI K CBOEMY HApoOJy, UyBCTBa OTBETCTBEHHOCTU IEpeN
Poaunoii, ropmoctu 3a cBOM Kpai, cBOw0 PoauHy, CBOM SI3bIK U KYJIBTYpY,
IPOILJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO U MAMSITHUKAM IPHUPO/IBI,
IOCTHKEHUsAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAUYCHHUS OWOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammTe OTedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTHY;

OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTEIISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOIO TMPUHATHS LIEHHOCTENM CEMEHHOM JKM3HU B COOTBETCTBUH C
TpaguuusamMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUIA;



NOHUMAHHE 3MOIIMOHAIIBHOTO BO3IEMCTBHUS )KUBOM IPUPOJIBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBISATH KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BocnuTaHuA, GOpMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOLMOHAJIBLHOTO 0JIArOMOJYyYHsI:

NOHMMaHUE W peanu3alus 370poBOro u 0Oe3omacHoro oOpa3a >KU3HU
(3mopoBOoe  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TPaBUIl U HOPM,
cOalaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), O€pEeXKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hU3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAHHE UEHHOCTH TMPaBUI HWHAWBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYalLIUAX, YTPOKAIOIIHUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOM [ESITENBHOCTU TEXHOJIOIMYECKOW W COLHAIBHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSITEILHO
BBIIIOJIHATH TAKyI0 JEATEIbHOCTD;

MHTEPEC K pa3lnyHbIM cepaMm MpodecCuOHAIbHON AESTENbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymied mnpodeccud U Pean30BBIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHHMIO Ha
IPOTSIKEHUU BCEH )KU3HH;

7) 3K0JI0THYECKOT0 BOCIIUTAHUSA:

HKOJIOTHYECKH IeJIeCO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIILIEHWE YPOBHSA OKOJOTHYECKON KyJNbTYphbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TMOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUM IS
OKpY>KaroILlEN Cpebl;

OCO3HAHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKUX MpoOJeM M MyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh IMpUOOpeTaeMble MNPH U3YYECHUH OHOJIOTHH
3HAHMS M YMEHUS TMPU PEIIeHHH MpoO0JieM, CBS3aHHBIX C PAIlMOHAIBHBIM
OPUPOAOIIONb30BaHUEM  (COOJNIIOJICHHE  MpaBW  TMOBEIEHHUS B MPUPOJE,
HAIIpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);



aKTUBHOE HENpUsITHE JEHCTBUN, TMPUHOCAUIUX Bpel  OKpYKaroIIeH
NPUPOAHON Ccpefie, YMEHHE MPOrHO3UPOBATH HEOIArOMPHUSTHBIE IKOJIOTHYECKUE
NOCIIEJICTBUSA MPEANPUHUMAEMbBIX ACHUCTBUHN U NPEIOTBPAIIATD UX;

HaJIMYKE PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTHUYECKON KYIbTYpHI,
OTIbITa JesITEeNbHOCTU AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHMKATUBHONW M COIMATBHOM
NPAaKTUKE, TOTOBHOCTH K yYaCTHUIO B IIPAKTUYECKOMN NEATETbHOCTH YKOJIOTHYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTAa B MOJIUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHMUE SI3BIKOBOW W YHWTATEIBCKOW KYJIBTYpbl KaK CpeacTBa
B3aMMOJICHCTBUS MEX]TY JIFOJAbMU U MO3HAHUS MUPA;

NOHUMaHUE creuu@uKkd OUOJOTUM KaK HayKd, OCO3HaHUA €€ poJik B
(GbOopMHpPOBAaHUU PAINMOHATIBHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJOCTHOTO
Npe/ICTaBlIeHus 00 OKpYyXKalolleM MHpe KaK O €JIMHCTBE MPHUPOJbI, YeOBEKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUH Mpodsiem
COXpaHeHUsl MPUPOIHOTO PABHOBECHS;

yOXJIEHHOCTh B 3HAUMMOCTH OMOJOTHM IJIsI COBPEMEHHOW LMBHIM3AIUU:
oOecrieuyeHusi HOBOI'O YpPOBHS pPa3BUTHUS MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX  pellaTb pecypcHble  MPOOJIEeMbl  pa3BUTHUS
YeJIOBEUECTBA, NTOMCKA MyTEeH BBIXO/Aa U3 II100aTbHBIX AKOJIOTHYECKUX MPOOIeM U
oOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
MCIIOJIb30BAaHUIO TMPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHHHM OHOJOTHYECKUX 3HAHUN B IEJIIX
NOBBIILIEHU OOIIeH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOW IpaMOTHOCTU oOydarommxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJOB MMO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YyaeMble 3HAHUS [JIs aHaiu3a |
OOBSICHEHHUS SIBICHUN OKPYXAIOILIEro MUpPa U MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHHue JenaTh OOOCHOBAaHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAy4YHbIX (DaKTOB U
MUMEIOIMXCS JaHHBIX C IIeJIbI0 TIOTYUYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHHWE IIEHHOCTH HAYYHOH JeATeIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
NPOEKTHYIO M HCCIIEIOBATENbCKYIO AESTENHHOCTh MHINBUIYATBHO U B TPYIIIIE;



T'OTOBHOCTDH 151 CITOCOOHOCTh K HCIIPCPBIBHOMY O6p&30BaHI/IIO 151
caMoo6pa3013aHI/no, K aKTHBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUH IO OWOJIOTHM B
COOTBCTCTBHH C ) KU3HCHHBIMH HOTp€6HOCT}IMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTaHpe,IIMGTHI)IG PE3YJIbTAaTbl OCBOCHHA yqe6Horo nmpecamMeTa «buonorusy»
BKJIIOYAIOT. 3HAYUMBIC OJIA (1)OpMI/IpOBaHI/I}I MHUPOBO33PCHUA O6yanOHII/IXC}I
MCKIUCTUIIIIMHAPHBIC (MG)KHpG,IIMeTHI)IG) O6Hl€Hay‘IHI>I€ IMOHATHUA, OTPAXKAIOIIHC
OCJIO0OCTHOCTD HaquOﬁ KapTHUHbBI MHpA H CHGLII/I(l)I/IKy MCTOJOB IIO3HAHMA,
HNCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAayKaX (BGHIGCTBO, OHEpPrus, ABJICHUC, ITPOLCCC,
CHCTCMA, Hay‘IHLIﬁ (1)aKT, IMPUHOMII, TUIIOTC3d, 3dKOHOMCPHOCTDb, 3aKOH, TCOPHUA,
HCCJIICAO0OBAaHHC, H&6JIIO,II€HI/I€, N3MCPCHUC, OKCIICPUMCHT 151 zxpymx),
YHUBCPCAJIIBHBIC y‘l€6HI>I€ ,IIGﬁCTBPIH (HOSH&B&TGHBHHG, KOMMYHHKAaTHUBHBIC,

PETYJISITUBHEIE), oOecreynBaroIme dbopmupoBaHue (byHKIHOHATBHOM
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETEHIMH OOydYaloIuXcsa, CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHBIE,

MHPOBO33PEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC y4YeOHBbIC JICHCTBUS B
MO3HABATEJILHON U COLIMATILHON MPaKTUKE.

MertanpenMeTHbie pe3yJIbTaThl OCBOCHHS IPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs IOHKHBI OTPAXKaTh:

OsBJagenue YHUBEPCAJIbHBIMH Y4eOHBbIMH NMO3HABATEJbHbIMHU
JAeHCTBUSIMMU:

1) 0a30Bble JIOTHYeCKHUeE e CTBUS:

CaMOCTOSITeNTbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIacCUUKAINK, 0000IIECHNUS), pPACKPBIBATH CMBICII
OMOJIOTMYECKUX TOHSATUM (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C APYTUMU MOHSATUAMM );

ONpeAeisiTh LEIU JEATEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTD PE3YJIbTaThl AEATEIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

UCITIOJTb30BaTh OMOJIOTUYECKHE TIOHATHS Il 00bsICHEHUS (PaKTOB M SIBIICHUM
YKUBOU TIPUPOJBI;

CTPOWTH JIOTMYECKHWE pPACCyXJIeHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, TIO
AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS] B PACCMATPUBAEMBIX
SBJICHUAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHBIE CpeacTBa TUTSE pEeJCTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a



TakkXe  TMPOTUBOPEYUH  pa3sHOTO  POJA,  BBISIBJICHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepUaIbHBIX 1 HEMaTePUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATCIIBHOCTH, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIIEHUBATh PUCKH MOCIICICTBUI AESATEILHOCTH;

KOOPAMHUPOBATh U  BBIMNOJHATH pabOTy B  YCJIOBHUSAX  PEaJbHOTIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBaTh KPEaTUBHOE MBIILJICHHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIeM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUS:

BJIAJICTh HABBIKAMHU YYEOHO-UCCIICIOBATEIILCKON U TTPOCKTHOM NIeATEIbHOCTH,
HaBBIKAMU  paspelieHus: TpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TTOMCKY METOJIOB PelIeHUs MPaKTUYECKUX 3aj1a4, IPUMEHECHHIO
Pa3IMYHBIX METOOB MTO3HAHMS;

UCIIOJTb30BaTh PA3JIMUHBIC BUJIBI JEATCIIBHOCTH 110 IOJYYEHHI0 HOBOTO
3HaHUSA, €r0 HHTEPIPETaINH, MPeoOpa30BaHUI0 W TPUMEHECHHIO B YYCOHBIX
CUTYaIIUsAX, B TOM YHUCJIE TIPU CO3JaHUU YICOHBIX U COIUATIbHBIX ITPOCKTOB;

dhopMupOBaTH HAYYHBIN THUIT MBIIIUJICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMH MMOHATHSIMH U METOIAMU,

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
NEATEeIbHOCTH U )KU3HCHHBIX CUTYaIUsX;

BBISBJIATh TPUUUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ PpEIICHHS, HaXOIWUTh apryMeHTHI I JIOKa3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TIOJYYCHHBIE B XOJE pEIIeHUS 3aJauyd  pPe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CHUTYyaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIAThH II€JICHANPABICHHBIA IMOUCK IMEPEeHOca CPEJCTB M CIOCOOOB
NercTBUS B TPOGECCUOHAIBHYIO CPEIy;

yMeTb TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TPAKTHUUECKYI 00JacTH
KU3HEIEATEIbHOCTH,

yMEeTb HHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJICH, MpejaraTh OPUTHMHAIBHBIC MOAXOABl U PElIeHUs,
CTaBHUTh IPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEITCHHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCSA B PA3TMYHBIX HCTOUHUKAX UH(POpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJIAPHOH JIMTeparype, OHOJOTHYECKUX CJIOBAapsX U
CIIpaBOYHUKaX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTE), aHaIU3UPOBATh



MHPOPMAITUIO PA3TUIHBIX BUAOB M (DOPM TPEICTABICHUS, KPUTUIECKH OICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPHUMEHATH PAa3IMYHBIE METOIBI NPH TOUCKE U
otbope Ouosorudyeckor mHpoOpMaIKi, HEOOXOAUMOM NIJIsi BBITIOTHEHUS YYCOHBIX
3ajag;

nproOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS Pa3IMIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TIpeICTaBICHUS
Oouosiorndyeckor nHpopmaIuu (CxemMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOB30BaTh HAy4YHBIA s3BIK B KadyecTBe CpeAcTBa Tpu pabore ¢
Owonormueckoit mH(pOpManuend: TNPUMEHATh XUMHYECKHe, (QUINYECKUe U
MaTeMaTUYeCKue 3HAKH W CUMBOJIBI, (HOpMyIbl, ab0peBHaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M TpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTrJISTHOCTH;

BIAJIETh  HABBIKAMH  PACIO3HABaHHWSA W 3aIIUTHl  WHQOPMAIIHH,
MHPOPMAIMOHHOH 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMH:

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HH, aKTUBHO y4acTBOBAThH
B JIMAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCYKIaeMol TeMbl (YMEHHE 3aJ1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCHUTEIIBHO BBIMOJHCHHS IpeiaraeMoi
3aJla4M, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH TO3HMIUN JAPYTUX yYIaCTHUKOB
JMAIIOTa WA TUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, IMOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CIIOCOOaMU OOINEHWS W B3aUMOJCHCTBUS, MMOHHMAThH
HaMEpEeHUs IPYTUX JIIOJIeH, MIPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU (hopme HopMyTHpOBaTH CBOU BO3PAKCHUS,

pa3BEéPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
PaboOTHI MPH PEIICHHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh
PUMEHEHUS TPYTITOBEIX (JOpPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOW 3a/1a4H;

BBIOMpATh TEMaTUKy W METOJbI COBMECTHBIX JCHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OpUHUMATh 1€TM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JCUCTBUS TO €€ IOCTHUKEHHUIO: COCTaBISATH IUJIaH JCHCTBUH,
pacupenensiTh poiau ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOETr0 BKJAJla W KAXKJIOTO Yy4YacTHHKA KOMAaHIbl B
001Ut pe3ysabTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHHBATh WJEU C TMO3ULIHUH HOBU3HBI,
OpPUTHHAIBHOCTHU, MTPAKTUYECKON 3HAUNMOCTH;

OCYUIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUUYHBIX
CUTYaILMSIX, TPOSIBIISITH TBOPYECTBO M BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJbLHBIMH PeryJIsiTUBHBIMHY 1eCTBUSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIS BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KU3HEHHBIX U YYeOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHWOJOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBUSX M MOCTYIKAaX MO OTHONICHUIO K YKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPY>KAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTh, BBISBIISTH
npo0OJieMbl, CTaBUTh U (HOPMYIUpOBaTh COOCTBEHHBIEC 3a7]aul B 00pa30BaTEIbHON
JESTENBHOCTU U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSATENIbHO ~ COCTABJIATh IUIAH pEIIeHHs TpodsieMbl ¢ Yy4€TOM
MUMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIOUTECHHUIA;

JaBaTh OIIEHKY HOBBIM CUTYAI[UsIM;

pacHIMpATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHHUI;

JieaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IMUPOKOW HPYIUIUU B
pa3HbIX O00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBINIATH CBOM 0OOpa3oBaTElIbHBIA U
KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISAM;

BIaJIeTh ~ HABBIKAMM  TIO3HABaTEJIbHOM  peQUIeKCMM  Kak  OCO3HaHMS
COBEpIIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOLIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAHMM, UCIOJIb30BaTh MPUEMBI pPedIeKCUU NIl OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHMBBI M apryMeHThl APYTHUX TpPH aHajlu3e pe3yJbTaToB
NEeSTENbHOCTH;

3) npuHsiTHe ce0s1 U APYTrUx:

NpUHUMATH ceOsl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMEHThl APYTHMX TpPH aHajlu3e pe3yJbTaToB
NEeSITEHbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO APYrUX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTo YeTOBEKa.

INPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTarhl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamera «bruonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHUIO, HHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHUN, BUABI IEATEILHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX CHUTYaIUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouosorued. B mporpamme mnpenMeTHbie
PE3yNbTATHI MPEACTABICHBI IO T0J1aM 00YyUYEHHS.

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kiacce JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUI O MECTE U POJU OUOJIOTHUHU B CHCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHHCKUX U
3apyOeXHBbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (DYHKIIMOHATBLHON
IPaMOTHOCTH Ye€JIOBeKa JUIsl pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpX)aHUE OUOJOTMYECKUX TEPMUHOB M TOHSTHU:
KU3Hb, KJETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIECTB M IIpEeBpallleHUe
HHEPTUHN), TOMEOCTa3 (CaMOperyJisilus), YPOBHEBasE OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIUS), HACTEACTBEHHOCTh, K3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMUECKHE Teopuu (KJIETOYHAsl, XPOMOCOMHAs,
MyTallMOHHAsA, IEHTpajbHas JOorMa MOJIKYJIApHON Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHnus (o0 IieHTpax MHOTooOpasus u
IPOUCXOXKIEHUsT KylIbTypHBIX pactenuii H. M. BaBunosa), onpenensiTe rpaHULIb]
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOJACHUE U
ONMCAHHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHHUM, OpraHu3aius U IMPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTAa,  BBIABUKEHUE  TUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX



pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TIOHATHH, TEOPUH M 3aKOHOB, YMCHHE
JeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYUYEHHBIX PE3YJIHTATOB;

YMEHHE BBIJICISTH CYIICCTBCHHBIC MTPU3HAKUA BHPYCOB, KIIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIECTB W TPEBpAICHHs dHEPTUU B KIIETKe, (hOTOCHHTE3a,
TUIACTUYECKOTO0 M JHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meiho3a,
OIJIOJIOTBOPEHUS, PA3MHOXKCHHS, WHINBUAYAJIBHOTO Pa3BUTHS  OpraHW3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTH IMOJNyYeHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYCCKUX
MPOIIECCOB U SIBJICHUH, JUIS MPUHATHUS MPAKTUICCKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU C IeNplo obOecredeHus O€30IacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPYKaIOIINX JFO/ICH, COOIOICHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KatoIIei
NPUPOTHON Cpele, MOHMMaHHEe HEOOXOIUMOCTH WCIOIb30BAaHUS TOCTHXKEHUH
COBpEMEHHOW  OHOJNOTHM W OWOTEXHOJOTHH  JUIi  PallMOHAIBHOTO
HPUPOJIOTIONH30BAHYIS;

YMEHHE pemaTh »JJICMEHTApHbIE TEHETHYECKHE 3aJadyl Ha MOHO- W
IUTHOPUHOE CKpEIIMBaHWE, CIEIUICHHOE HAaCIeOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAaHUS IS TIPEJCKa3aHus HAcleAOBaHUs MPU3HAKOB Y
OpPTaHH3MOB;

YMEHHE BBIMOJTHITH JTA0OpAaTOpHBIE M TPAKTHYECKHE pPabOTHI, COOIIOAATH
mpaBuiia pu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKA OIEHWBAaTh W HHTEPIPETHPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO  COJICPKAHMS, BKIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeICcTBa MAacCOBOW WH(POPMAIINU, HAYTHO-TIOMYJIIPHBIC
MaTepUalbl), ITUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBaHUN B OHOJIOTHH,
MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIC COOOIICHUS,
00001m1asi OMOIOTHYECKYI0 HH()OPMAIHIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCTIOIB30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[TpenMeTHBIE pe3yiabTaThl OCBOSHUs yueOHOTro mpenmera «buomorus» ¢ 11
Kllacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTHUU B CHCTEME HAYYHOTO
3HAaHUS ECTECTBCHHBIX HAyK, B (OPMHPOBAHWH COBPEMEHHOH eCTECTBEHHO-
HayYHOW KapTHHBI MHUpPa M HAYYHOTO MHPOBO33PCHHS, O BKJIA/le POCCUUCKHX WU
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKIIMOHATBLHON
I'PaMOTHOCTH YeJIOBEKa JUTSl PEIICHHS KU3HEHHBIX 3a]1a4;

YMEHHE DPACKPHIBATh COJACpKAHHE OHMOJOTHYECKUX TEPMHUHOB M TOHSITHIA:
BUJI, TIOMYJISAINS, TeHOMOH/I, SBOOIMS, ABIKYIIHE CHIIBI ((haKTOPBHI) IBOIIOINH,
MPUCIIOCOOJICHHOCTh OPTraHW3MOB, BHI000pa30BaHUE, IKOJIOTHUYECKHE (DAKTOPHI,



HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTbI, pEAYyLEHTbl, LEeNu MUTaAHUsi,
AKOJIOTHYECKas Mupamua, OuoreoleHos, buocdepa;

yMEHUE Hu3jaratb OWOJOTrHYecKHe Teopuu (PBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TeOpusi OHBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponeimeBoro cxoxacrea K. M. bapa, depenoBaHusi riaBHBIX HampaBlieHUH U
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnanckoro),
OTIPEIENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOJACHUE U
ONMCAHHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHHUM, OpraHu3aius U IMPOBEACHHE
OMOJIOTUYECKOTO  DKCHEPUMEHTAa,  BBIABUKEHUE  TUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMH BEJIMYMHAMU, OOBIACHEHHE IMOTYYEHHBIX
PE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOpHUl W 3aKOHOB, YMEHHE
JIeNaTh BHIBOIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE IPU3HAKU CTPOEHHUS OMOJOTUYECKHX
OOBEKTOB: BUJOB, TMOMYJALMA, NPOIYIEHTOB, KOHCYMEHTOB, pEIyILEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOU
U3MEHUYHUBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHHUsA, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JEWCTBHUS SKOJOTUYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB W MOTOKAa HSHEPrUM B HKOCHUCTEMAX, AHTPOMNOTE€HHBIX H3MEHEHWIl B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMUYECKHX
ITUKJIOB B Ouocdepe;

yMEHHUE MPUMEHATH TOJyYEeHHbIE 3HAHUS Uil OOBSACHEHHS] OMOJOTHUYECKHX
NPOIIECCOB U SIBJICHUH, ISl MPUHATHUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LENpl0 oOecreyeHus: 0Oe30MacHOCTH CBOETO 30pOBbS M 370pPOBBSA
OKPY KaIOIIUX JII0JIeH, COOI0IEHNST HOPM IPaMOTHOTO TIOBEICHUS B OKpY Karomiei
NPUPOAHON cpeje, MOHMMaHUE HEOOXOIMMOCTH HCHOJIb30BAHUS JTOCTUXEHUN
COBPEMEHHOI OMOJIOTHH JIJIsl PAIIMOHATILHOTO MTPUPOOTIOIH30BaAHMS;

yMEHHUE pelaTh dJIeMEeHTapHble OMOJIOTUYECKHE 3a/1aud, COCTABIATH CXEMbI
NepeHoca BEIEeCTB U YHEPTUU B dIKOCUCTEeMaX (1€ MUTaHus);

YMEHHUE BBINOJHATh J1TA0OpAaTOpPHBIE M MpakTUYecKue paboThl, COOJIOIATh
mpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHEM;

yMEHUE KPUTHYECKH OIEHHWBATh MW HMHTEPIPETHUPOBATH HHGOOPMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMsI, BKIIOYAIONIYIO T[ICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OpMalLUU, HAYYHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJI00AJIbHBIE  DKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIIEHUS,
00001112 OMOJIOTMYECKYI0 HH(POPMALUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHITUIHBIN ammapaT OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/m KonrpoJubnbie | IIpakruyeckn
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
bubmuoreka [JOK
! brosorns kak Hayka 2 0.3 https://m.edsoo.ru/7f41¢292
2 XK Y UX OpraHu3alus 1 bubmmorexa [IOK
HBbIC CHCTEMPI P H https://m.edsoo.ru/7f41¢292
3 X i COCTaB U CTPOEHHUE KIIETKH 8 1 bubmmorexa [IOK
HMITTECKIH €O P o https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 IKH3HEAICATENEHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3MHOXeHUE ¥ MHANBUIYATBbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPTraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencrBeHHOCTh U N3MEHYHBOCTD 2 15 bubmuoreka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubmmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHoe Bpemst 1 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos
Ne n/m Tema ypoka IIpakTuyeckue Mara uzyqenus
Bcero
padoThI
1 buonorus B cucreme Hayk 1
Meto1bl TO3HAHUS KUBOU MPUPOIBI.
[Tpaktuyeckas padora Ne 1
2 «HMcnonp30BaHue pa3IMUHBIX METOJI0B 1 0.5
[P U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonoruueckue cuctemsl, MpoILECCH U |
UX U3y4YCHHE
4 XUMHYECKUI cOCTaB KIIeTku. Bona n 1
MUHEpaIbHBIE COJTH
5 benku. CoctaB u ctpoeHue 6eIKoB 1
depMeHTHI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padbora Ne
6 1 «3ydeHne kaTanuTHYECKOM 1 0.5
aKTUBHOCTH (DepMEHTOB (Ha TpUMEpe
amMuJIa3bl WK KaTajaas3bl)»
7 Yraesoapl. JInnuasl 1
Hyxnennoseie kucnotrsl. ATO 1
9 Hcropust 1 METOIbI M3yUEHUSI KIETKH. |
Knerounas teopust
10 Knerka kak nenoctHas xuBasi cucrema 1




CrpoeHue 3yKapuOTHYECKON KIIETKHU.
JlaboparopHuas pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTEHUM, J)KUBOTHBIX,

11 - 1 0.5
rpuOOB M GaKTepuil M0 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOTIpenapaTax u ux
OTTCAHHE»
12 OOMeH BelecTB WA METaboIH3M 1
13 doTocuHTE3. XEMOCHHTE3 1
14 DOHepreTuyeckuii 0OMeH 1
JKuzHeHHBIN UK KiIeTKu. [lenenue
KIeTku. Muto3. JlabopaTopHas pabora Ne
15 3 «Habmonenre MUTO3a B KIIETKAaxX 1 0.5
KOHUYMKa KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOTpenapaTax»
16 buocunTte3 6enka. Peakius MaTpuaHOTO 1
CHHTE3a
17 Tpaucsiiust — OuocuHTEe3 OenKa 1
18 Hexnerounsie popMBbI )KU3HU — BHPYCHI 1
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 1
20 Meiio3 1
OO0pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGopatopHnast paborta Ne 4 «M3ydeHue 1 0.5
CTPOEHUSI TOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOTpenapaTax»
22 WNHuBHyansHOE pa3BUTHE OPraHU3MOB 1
23 ['eneTnka — Hayka 0 HacCJI€ICTBEHHOCTH 1




1 U3BMCHYHUBOCTHU

24

3aKOHOMEPHOCTH HACTIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpeLIBaHNe

25

JuruOpuiHoe CKpenBanme. 3aKoH
HE3aBUCHMOT'0 HACJIEIOBAHUS MIPU3HAKOB

26

CreryieHHOe Haclle/IOBaHUE TTPH3HAKOB.
JlaboparopHuas pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTHOPHUTHOTO U
JIUTHOPUIIHOTO CKPEIUBAHUS Y

Ipo30¢ I Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

27

T'enetuxa nona. Hacnegosanue
HpI/I3HaKOB, CHCIINICHHBIX C ITOJIOM

28

N3menunBocTh. HenacnencteeHHas
M3MEeHYUBOCTh. JIabopaTopHas pabora Ne
6. N3yuenne MoupuKamOHHON
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHAIIMOHHOTO PsJia ¥ BAPUAIIMOHHOMN
KpUBOW»

0.5

29

HacnencrBeHHass u3MEHYMBOCTb.
Jlaboparopuas pabota Ne 7. «AHamu3
MyTalui y 1po30(UiIsl Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

30

T'eneTuka ueoBeka

31

PesepBHEIi ypok. O000IICHHE TTO TEMe
«HaCJ’IeZ[CTBeHHOCTI) 1 NBMCHYHNBOCTDH
OpPTraHU3MOBY»




32 Cenekius Kak HayKa U MPOIECcC

33 MGTOZ[I)I U JOCTHXKCHUSA CCIICKIITNN

pacTeHUH U KUBOTHBIX

34 buotexHosorust Kak oTpacib

IIPOU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34










YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[Taceunnk B.B.,KamenckuitA.A.,Py6mioB A.M.: buonorus

10xnacc,Mocksa;IIpocsemenue 2023

METOJUYECKHUE MATEPHUAJIBI UL YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
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