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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl 0 OMOJOTUU TEOPETHUECKYIO OCHOBY IJIsl OIpEaesieHus
NOJX0/I0B K (DOPMHUPOBAHMIO COJEpKaHUs ydeOHOro mpeamera «bHOJOrUsS» COCTABUIIM:
KoHienTyaibHbie mojoxeHuss @I'OC COO o B3auM00OyCIOBICHHOCTH 1IEJIEH, COJIepHKAHUS,
pe3yNbTaTOB 00YUYEeHHs] U TPeOOBaHHUM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJIOXKEHUS 00
o0IIuX MENSIX U MPUHIUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obOmero oOpa3zoBanuss B Poccuiickoit ®enepannu, a TakkKe IMOJOXKEHUS O crenuduke
Ouosnoruy, €€ 3HAYEHUM B TO3HAHWU >KUBOW MPUPOILI U OOECHEYEHUHU CYIIECTBOBAHUS
yenoBeueckoro obmectBa. CoOriacHO Ha3BAaHHBIM IOJOXEHHSIM, OIpPENETICHbl OCHOBHBIC
(GYHKIMHA IPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouosoruu naé€T MpeACTaBIeHUE O IeNsX, 00 oOmiell crpareruu
oOy4eHHs, BOCHUTAHUS W Pa3BUTHS OOYyYarOUIUXCs CpEICTBAaMU Y4eOHOTOo IMpeaMeTa
«buonorus», ompenenser o0sA3aTeNbHOE MPEAMETHOE COACpPXKAHHE, €ro CTPYKTYypY,
pacmpesieieHue Mo paslenaM M TeMaM, PEKOMEHIYeMYIO IOCJIeI0BATEIIbHOCTh H3y4YeHUS
yueOHOrO0 MarepHasia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JOTHKHU
00pa30BaTeNLHOrO MPOIIECcCa, BO3PACTHBIX OCOOEHHOCTEN 00yJarommxcsl.

B nporpamme mo OHONOTHM TakXe YUUTHIBAIOTCS TPeOOBaHMS K TUIAHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OO0y4deHHUs B (pOpMUPOBaAHUH
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHLHON JNEATEIbHOCTH/YU4eOHBIX IEUCTBUN 00yYaromuxcs
110 OCBOCHHUIO COZIEpKaHMsI OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme no 6monorun (1011 kiaccel, 6a30BbIil ypOBEHb) peaTu30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B HW3y4Y€HUU OWOJOrMU, Onarojaps 4YeMy B HEHW MPOCMATPUBAETCS
HAIPAaBIIEHHOCTh HA Pa3BUTHE 3HAHUI, CBSI3aHHBIX C (JOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMi JUYHOCTH, OKOJOTMUYECKOTO MBIIICHUS,
NPEJICTaBICHUA O 310pOBOM OOpa3e KHU3HU U OEpeXHbIM OTHOLICHHEM K OKpY’Karoulei
npuponHoil cpezne. [loaToMy Hapsany ¢ u3ydyeHHUEM OOIIEOMOIOTUYECKUX TEOpHl, a Takxke
3HaHUW O CTPOEHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpamMMe 1Mo OUOJIOTHH yIeJICHO BHUMAaHHUE MCIIOIh30BAHHIO MTOJTYYCHHBIX
3HaHWW B TIOBCEJIHEBHOM >KM3HHM [IJISl PpEUICHHWs TNPUKIAAHBIX 3a4ad, B TOM YHCIE:
NpOPMIAKTAKA  HACJICICTBEHHBIX  3a00JICBAHUN  YEJIOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJbTUPOBaHUsI, OOOCHOBAaHHS  SKOJOTMYECKH  IIeJIeCOO00pa3HOro  MOBEACHUS B
OKPY’KAIOIIEHU NMPUPOIHOU CPEAE, aHAIM3A BIUSHUSA XO35MCTBEHHOW JIEATEIBHOCTH YEJIOBEKA
HA COCTOSHUE TIPUPOJIHBIX W HCKYCCTBEHHBIX OJKOCHUCTEM. YCHJICHHE BHHUMAHHS K
NPUKIAAHOW  HaAMpaBJICHHOCTH  ydeOHOro mpeamera  «buoONOTHS»  MPOJAMKTOBAHO
HEOOXOAMMOCTBhIO 00€CIeUeHUs YCJIOBHM I PEIICHUS OJHOW W3 aKTyaJbHBIX 3aj]ad
IIKOJILHOTO OHMOJOTMYEeCKOro o00pa3oBaHusA, KOTOpas mpeanonaraeT (OpMUPOBAHUE Y
oOy4Jaronuxcsi CnoCOOHOCTH aJaNTUPOBATHCS K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCA
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHe cpenHero odiiero oOpa3zoBaHHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT GOpMUPOBAHUE Y OOYYAIOMINXCS MPEACTABICHUN O Hay4YHON KapTUHE MHUpa,
pacmMpser ¥ 0000IIaeT 3HaHUS O KUBOM NPUPOAE, €€ OTIUYUTENbHBIX MNPHU3HAKAX —
YPOBHEBOW OpraHU3allMM U HBOJIIOIUHU, CO3MAaET YCIOBUA JUIsl: MO3HAHUS 3aKOHOB >KHBOU



npuponbl, (GopMUpoBaHUS (YHKIMOHAJIBHOW TpPaMOTHOCTH, HAaBBIKOB 370pPOBOIO H
0e3o0macHOro 00pasa JKU3HU, IKOJIOTUIECKOTO MBIIIIEHHS, IEHHOCTHOTO OTHOIICHHUS K KUBOH
MIPUPOJE U YETIOBEKY.

bonbiioe 3HaueHWe OHMOJOTUS HUMEET TaKKe [UIsl PELIEHHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3a/ad CpEIHEro oOIero o0pa30BaHUA, COLUANIM3ALMH OOYyYarOLIUXCH.
Nzydyenne Ouonoruu oOecrneynBaeT YCIOBHUS Ui (HOPMUPOBAHUS HWHTEIICKTYalbHBIX,
KOMMYHHKAIIIOHHBIX U HH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET
MHTETpalyi OMOJIOTMYECKUX 3HAHUN C MPEICTABICHUSAMH U3 APYTUX y4E€OHBIX MIPEIMETOB, B
YaCTHOCTH, (PU3UKK, XUMHM M reorpaguu. Ha3BaHHBIE MOJNIOXKEHHUS O MperHAa3HAYECHUU
yueOHoro npeamera «bruosiorus» cocTaBUIN OCHOBY IS ONIPEAETIEHUS IOJIX0J0B K 0TOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEP KaHUA, IPEICTABICHHOTO B IPOrpaMMe MO OHOIOTHH.

O160p conepxanus yueOHoro npenmeta «buonorus» Ha 0a30BOM ypOBHE OCYILECTBIEH
C MO3ULUH KYyJIbTYpOCOOOPAa3HOTO MOJXO0Ja, B COOTBETCTBUU C KOTOPBIM OOyYarouIuecs
JOJDKHBI OCBOMTH 3HAaHUS M YMEHHUS, 3HAUMMbIE Uil (OpPMUPOBaHMS OOLIEH KyJbTYpBI,
ONpENENIOIME aJeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOIIEH NpHUpPOAHON cpee,
BOCTPEOOBAHHBIE B TIOBCEIHEBHOM >KM3HU U MPAKTHUYECKOU AesTesibHOCTH. Ocoboe MECTO B
ATOM CHUCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI COJEpKaHUsA, KOTOPBIE CIY’KAaT OCHOBOM IS
(dbopMUpOBaHUS TPEJCTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHE Mupa U
LEHHOCTHBIX OPHEHTALUSAX JMYHOCTH, CIIOCOOCTBYIOIIMX TIyMaHU3AalUU OHOJIOTHYECKOTO
o0pa3oBaHus.

CTpyKTypUpOBaHUE COJEpKaHUs Y4EeOHOro Marepuana B Iporpamme 1no OHOJIOTUU
OCYIIECTBJIEHO C Y4Y€TOM TPUOPUTETHOIO 3HAYEHUS 3HAHUH 00 OTIMYUTEIbHBIX
0COOCHHOCTSIX JKMBOM IIPHUPO/IBI, O €€ YPOBHEBOM OpraHU3aIliy 1 dBOJIONUHK. B cooTBeTCTBUHU
C O3TUM B CTpPyKType YyueOHoro mpenmera «buonorus» BBIJEIEHBI CIEAYIOLIUE
colepkaTenbHble TUHUU: «buonorus kak Hayka. MeTtoasl HayyHOTo Mo3HaHus», «KieTka
Kak Ouojormyeckas cucreMa», «OpraHu3M Kak Ouojormyeckas cucreMa», «Cucrema u
MHOT000pa3re OpraHu4ecKoro Mupa», «IBOJIOLHUS KUBOU MPUPOABD, «IKOCHUCTEMBI U
MIPUCYILUE UM 3aKOHOMEPHOCTH.

Lens u3yuenust yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJAJCHHE
OoOy4aronIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHu3aluu >KUBBIX CHCTEM
pPa3HOTO paHra M MNPUOOPETeHHE YMEHUW WCIOIb30BaTh OSTHU 3HAHMS JJI TPAMOTHBIX
JICHCTBUI B OTHOIICHHWU OOBEKTOB YKUBOW MPHUPOMABI U PELICHUS Pa3INMYHBIX >KU3HEHHBIX
mpo0Jem.

JocTixkeHue uenu u3ydeHus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieuynBaeTcs peluieHueM CIeIyIOUUX 3a1au:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl 3HAaHUM O OWOJIOTMYECKUX TEOPUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBMIax, CAyXKallUuX OCHOBOW i1 (hOPMUPOBAHHUS
MIPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax HAyYHOro MO3HaHUS,
CTPOEHHH, MHOTOOOPa3suu M OCOOEHHOCTAX >KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alluy,
BBIIAIOIMXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;



(dopMupoBaHre y oOydyaroluXcsi MO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTE B Mpollecce aHanmM3a JaHHBIX O MYyTSIX Pa3BUTUS B OHOJOTHMHM Hay4HBIX
B3IJISI0B, UIEH U TIOJXO0B K U3YUEHHIO )KUBBIX CHUCTEM Pa3HOT0 YPOBHS OpraHHU3allNH;

CTAaHOBJICHHE Yy OOydJaromuxcsi oOImeld KyJbTypbl, (PYHKIHMOHAIHHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATDH U OIICHUBATH SIBJIICHUS OKPY>KAIOIIETO MUPa >KMUBOU MPUPOJIbI Ha
OCHOBaHUU 3HAHUI U OMbBITA, MMOJTYYCHHBIX TPH U3YYCHUH OHUOJIOTUH;

dopMupoBaHre y 00ydyaromuxcss yMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOIOTHYECKUX
3HAHUI B TMPaKTUYECKOW NESITEIIbHOCTU YEJIOBEKa, Pa3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIIOBEKOM >KHBOW MPHUPOIBI,
HEOOXOAMMOCTH OEpeXHOr0 OTHOIICHWS K HEW, COOJIIOACHHS JTHYECKMX HOPM IIpH
MIPOBEICHUH OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HaHUE LIEHHOCTH OMOJIOTUYECKUX 3HAHUU ]IS TIOBBIILIEHUS! YPOBHSI SKOJIOTMUYECKOM
KYJBTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUM U YMEHHHM B MOBCEAHEBHOM >KM3HU JJIS OLEHKU
MOCIICACTBUI CBOEH AESTENBHOCTH MO OTHOIICHHIO K OKpY)KaloIehd cpene, COOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00IE€BaHUIA.

B cucreme cpengnero oOmero oOpa3zoBanHusi «buonorus», uszydyaemas Ha 0a30BOM
YPOBHE, SIBIETCA 00A3aTENIbHBIM Y4Y€OHBIM NMPEAMETOM, BXOSIIUM B COCTaB MPEAMETHOMN
obactu «EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

Jlns w3ydeHuss Ouoyiornd Ha 0a30BOM YPOBHE CpPEIHEro OOIIero o0pa3oBaHUs
orBonutcsa 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento)



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U JIPYTUMU
€CTECTBEHHBIMU HayKaMu, (puiiocoduei, ITUKON, ICTETUKON U mpaBoMm. Poib Ouonoruu B
(dhopMHUpPOBaHUU COBPEMEHHOM HAYyYHOU KapTUHBI MUpa. CucteMa OMOJIOTHYECKUX HAYK.

Meroabl TO3HaHUS KUBOM MNpUPOAbl (HAOMIOIEHHE, SKCIEPUMEHT, OIMNKCAHUE,
u3MepeHue, kiaccupuKkals, MoJIeINpoOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padbora Ne 1. «Mcmonb3oBaHHWE pa3NMUHBIX METOJOB MPU H3YYECHHH
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XuBble cucteMbl (OMOCUCTEMBI) KaK MPEeAMET H3ydeHHs] Ouoioruu. OTiIHYMe KUBBIX
CUCTEM OT HEOPraHUYECKON TPUPOBI.

CpoiicTBa OuocucTeM M HUX pa3HooOpa3ue. YpPOBHM OpraHu3aluud OHOCUCTEM:
MOJICKYJISIPHBIA,  KJIIETOYHBIA, TKAHEBbIA, OPTaHU3MEHHBIM, MOMYJSLUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTHYECKHU ), OMOChEpPHBIA.

JdemoHcTpanuu:

Tabmuubl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «YPOBHU OpPraHU3ALMH >KUBOU
MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKH  COCTaB  KJIETKH.  XHMHUYECKHE  DJIEMEHTBhI:  MaKpOXJIEMEHTHI,
MUKpO3JIeMEeHTbl. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOJABI U MUHEPAIBbHBIX BelIECTB B KjeTke. [lommep:kaHue OCMOTHYECKOTO
Oaanca.

benku. CoctaB M cTpoeHue O€lKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJKOB.
HezaMeHunmble 1 3aMeHUMbIE aMUHOKUCTIOTBI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPBI
OCJIKOBOM MOJIEKYJIbl (TIEpBUYHAS, BTOPWUYHAS, TPETHYHAs M YETBEPTHUYHASI CTPYKTYpa).
Xumudeckue cBoicTBa 6enkoB. buomornueckne QyHKIUU OEIKOB.

depmeHTHl — OuoNornvecKkue Karanuszaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTD,
cyoctparHas cnenuduuHocth. Kodepmentsl. Burtamuubl. Otiuuus (QepMeHTOB OT
HEOPraHUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIIOKO3a, pubo3a U Je30KcupuO03a), Aucaxapujbl
(caxapo3a, JlakTO3a) W NOJIMCAXapuabl (Kpaxmall, JIMKOIeH, LEeUItoi03a). buomornueckue
(GyHKLIMH YTIIEBOJOB.



Jlumunel: Tpurmuuepuasl, ¢ochorunuabl, crepounsl. ['napodunbHO-TUAPOPOOHBIE
cBoiicTBa. buosnornueckue pynkuun nununoB. CpaBHEHHE YTIEBOAOB, OETKOB U JIUIKJOB
KAaK UCTOYHHUKOB 3HEPIUHU.

HykneunoBeie kuciotel: JIHK m PHK. Hykineotuasl — MOHOMEpPHI HYKJIEHMHOBBIX
kucnoT. Crpoenne u ¢ynkuuu JHK. Crtpoenune um ¢ynkimuu PHK. Buget PHK. ATO:
CTpoeHHEe U QYHKIIUH.

[utonorus — Hayka o kierke. KieTtounass teopuss — npumep B3aMMOJCHUCTBUS UJIEU U
(aKkTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHUS KIETKH.

Knerka kak wnenoctHas »xkuBasi cuctema. OOIIMe TPU3HAKK KJIETOK: 3aMKHYyTas
HapyxHasi MeMOpaHa, MmoJekyibl JIHK kak reHeTrueckuit annapar, cucteMa CuHTe3a Oeska.

Tunel KIETOK: 3yKapuoTHUecKass W MNpokapuoTuueckas. OCOOEHHOCTH CTpOEHUS
npokapuoTuyecko kietku. Kierounas creHka Oaktepuil. CTpoeHHE 3YKApUOTHUUECKOM
kJeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAIMKC, UX (PYHKIUU.
[Ina3zmatnueckass MemOpaHa, €€ cBoiicTBa W (yHkiuu. LlurommazmMa M €€ OpraHOUIBI.
OnnomemOpannble  opranouabl  kietku: OIIC, anmapatr ['oapaxu,  JIM30COMBI.
[lomyaBTOHOMHBIE ~OpPraHOWJbI KJIETKH: MUTOXOHApUH, Iactuabl. [IpoucxoxaeHue
MUTOXOHJpUM U Tuiactua. Buasl minactun. HemeMOpanHble OpraHoubl KIETKU: PUOOCOMBI,
KJIIETOYHBI LEHTpP, LEHTPUOJU, PECHUYKH, KIyTUKU. DYHKIUMU OPraHOMAOB KIIETKHU.
Bxirouenus.

SAnpo — perynaropHslid UeHTp KieTku. CTpoeHue sapa: saepHas o000J0uKa,
KapHoIlUiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpets: A. JleBenryxk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, /[x. Yorcon, .
Kpuk, M. Yunkunc, P. ®pankimun, K. M. bap.

Huarpammber:  «PacnpeneneHne XHMHUYECKUX JJIEMEHTOB B  HEXKHUBOM IIPUPOAE»,
«PacripeeneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuier 1 cxemsl: «llepuoanueckas TabiauIa XUMAYECKUX 3JIEMEHTOBY, «CTpOoeHHE
MOJIEKYJIbI BOnb», «buocuHTe3 Oenka», «CtpoeHue MoJekynbl Oenka», «CrtpoeHue
dbepmentay, «Hyknennosesie kuciotel. JTHK», «Ctpoenue moinekynbsl AT®y», «CtpoeHue
DYKapUOTUYECKON KIETKW», «CTpoeHue >KMBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOU
KIIETKN», «CTpOEHUE MPOKAPUOTUUYECKOU KIETKH», «CTpOeHHE siApa KIETKH», «YTIEBOABY,
«JInnuaen.

O6opynoBaHue: CBETOBOW MUKPOCKOI, 000pYyJOBaHUE AJIs MPOBEACHUS HAOIIOJICHUN,
M3MEPEHUM, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIbHBIX, )KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHasi pabotra Ne 1. «M3yueHue kaTanuTHUECKOW aKTUBHOCTU (PEpMEHTOB (Ha
IpUMEPE aMUJIa3bl WM KaTanas3bl)y.

Jlabopatopuast pabora Ne 2. «M3yueHue CTpOCHUS KJIETOK PACTCHH, KUBOTHBIX U
OaxkTepuil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX ONKCAHUE.



Tema 4. /KusHenesTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0oIM3M. ACCUMWISIIMS (TUIACTUYECKUA OOMEH) u
TUCCUMUJIAIUS (SHEPTeTUUECKHii 0OMEH) — JBE CTOPOHBI €IUHOTO TMporiecca MeTadom3Ma.
Ponb 3aKkOHOB coXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboIM3Ma.

Tumnber oOMeHa BemecTB: aBTOTpOo(dHBIN U reTepoTpodHbiid. Pois pepmeHTOB B 0OMEeHE
BEIIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

dotocunTte3. CBeroBas u TeMHOBas (¢a3bl (orocuHTe3a. Peakmuu (orocuHTE3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HaueHHe (oTocHMHTE3a M >KU3HM Ha 3emse. BnusHue
yCIIOBUM cpeJibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHHUS €70 MPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTECHUM.

XeMOoCuHTEe3. XEMOCHUHTE3UPYIole OaKTepuu. 3HaUCHUE XEMOCUHTE3a JJIsl KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiersieHue BeHIECTB, BBIICICHUE U
aKKyMYJUPOBaHHE OHHEPTUM B KIETKE. OTambl SJHEPreTHYECKOro oOMeHa. [mkonms.
Bpoxenue u ero Bunbl. KuciopoaHoe okucieHue, Wik KJIeTOYHOe Abixanue. OKUCIUTENHHOE
dhochopunupoBanue. I PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuun matpuuHoro cuHte3a. ['eHernueckas undpopmanusa u JIHK. Peanuzanus
reHeTu4ecko nHpopmaiuu B KieTke. ['eHeTnyeckuii Koj u ero cBoiictBa. TpaHckpumus —

Matpuudbli cuHTe3 PHK. Tpancmsmuss — Ouocunte3 Oenka. OTambl TPaHCISAIUU.
KoaupoBanue amuHokucnoT. Posib pubocom B OMocuHTE3€ OelKa.
Heknerounsie Qopmbl ku3Hu — BuUpychl. HWcropust otkpeitust Bupyco (/1. H.

NBanoBckuit). OCOOCHHOCTH CTPOCHHUS M >KM3HEHHOI'O IIMKJIA BHPYCOB. bakrtepmodarmu.
bone3snn pacrteHuid, JKMBOTHBIX W  YEJIOBEKA, BbI3BIBAEMBIC BHpycaMu. Bupyc
ummyHoaeuiuta denoBeka (BHY) — Bo3Oynutens CIIMJla. OOpaTHast TpaHCKpHUMIIHS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. . UBanosckwuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Twumbel  muTaHus», «MeTtabomuzm», «MUTOXOHIPHUSY,
«JHepreTuyeckuit oomMen», «Xnopormmiacty, «Potocuntes», «Crpoenue JJHK», «Ctpoenue u
¢dyHKuMOHUMpOBaHuEe TeHay, «CunHte3 Oenka», «leHeTmyeckud kom», «Bupycoi»,
«bakrepuodarn», «CtpoeHue u >ku3HeHHbIM 1HMKI Bupyca CIIM/la, Oaxrtepuodaray,
«Perumkanusa JTHK».

Oo6opynoBanue: moaenu-anmnkanuu «Y asoenue JIHK u tpanckpunimsy», «buocunres
oenkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1Kk, WM >KU3HEHHBIN 1nuka kietku. MHTepdaza u muto3. [Iporeccsr,
npoTekaromue B uatepdaze. Pemmukanusa — peakus matpuynoro cunteza JIHK. Crpoenue
XpoMOocoM. XPOMOCOMHBIN HabOp — KaproTUN. JUMIOMIHBINA U TarIouaHbBIA XPOMOCOMHbBIE
HaOopel. XpomaTuabl. LluTonormuyeckue OCHOBBI PA3MHOXKEHUS W WHIUBUIYAIBHOIO
Pa3BUTHSI OPraHU3MOB.

Henenue kinetku — muto3. Craaum murtosa. lIpoiiecchl, nmpoucxoasiiye Ha pPasHbIX
CTaJIUsIX MUTO3a. bHOJIOrMYeCcKnii CMBICT MATO3A.



[Iporpammupyemasi ru0esb KJIETKH — aromnTo3.

@dopMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecroysioe W ToJioBoe. Buasl  Gecrosioro
Pa3MHOXEHUS: JIeJICHUE HAJBOE, TOYKOBAHKUE OJTHO- M MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHNE,
BETE€TaTUBHOE Pa3MHOKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHHUE OPTraHW3MOB, €70 3HAYEHUE JJIA
CEJIEKIIH.

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Craguu meiiosa. [Iporeccel, npoucxonsiue Ha ctaausix menosa. [loBeneHue
xpoMmocoM B mero3e. Kpoccunrosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y JKUBOTHBIX. [10JI0BBIE KeTe3bl:
CEMEHHUKH U SSuYHUKU. OOpa3oBaHKe U pa3BUTHE MOJOBBIX KIETOK — IaMeT (CIepMaTo30u/l,
SUIEKIIETKA) — CcrepMaTroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SUINEKICTOK |
criepmaTto3onioB. OmnogorBopenue. [lapreHorenes.

NunuBuyanbHoe pa3BuTue (OHTOreHE3). DMOpHUOHAIBHOE pa3BUTHE (PMOpPUOTEHE3).
Otarnbl SMOPHOHATBFHOTO Pa3BUTHS y MO3BOHOYHBIX JKHUBOTHBIX: JTPOOJICHHUE, TacTPYJIAIIMS,
opraHoreHe3. lloctamOpuoHanbHOe pa3BuTHe. TUNBI MOCTIMOPUOHAIBHOTO Pa3BUTHS:
npsMoe, HempsAMoe (JIMYMHOYHOE). BiusgHHMe cpenpl Ha pa3BUTHUE OPraHU3MOB, (PaKTOPBI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOT€HE3 ILBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdemoHcTpanuu:

Tabnuupl 1 cxembl: «@OpMbI Pa3MHOKEHHUSI OPraHU3MOBY, «J[BOMHOE OMIIOJOTBOPEHNE
y UBETKOBBIX pacCTCHUI», «BereraTuBHOE pPa3MHOXKEHHE PACTCHUI», «/leieHne KIeTKu
Oakrepuitn, «CTpoeHHE TMOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIIETOUHBIN ITUKI,
«Pemmkamusa JHK», «Muto3», «Menosy», «IIpsamoe u Henpsamoe pazsutue», «l'ameTorenes
Yy MJICKOIIUTAIONINX U 4eJIOBEKa», « OCHOBHBIE CTAIMA OHTOTCHE3a.

OGopynoBaHKe: MUKPOCKOI, MUKpomnpenapaThl «CrepMaTo30uIbl MJICKOMUTAIOIIETOY,
«SlinekneTka MIIeKONUTAMIEro», «KaproknHe3 B KJIETKaxX KOpelka JyKa», MarHUTHas
MoJeb-antukamus «Jleneraue kimerkn», mojens JIHK, monens meTadha3Hoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HaGmroeHre MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JyKa
Ha FOTOBBIX MUKPOIIpErapaTaxy.

Jlabopatopuass pabora Neo 4. «/3yueHue CTpOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax.

Tema 6. HacsieAcTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

I[Ilpenmer m 3amaunm reHetuku. Mcropust pa3BuUTHs TEHETUKHU. PoOJib LUTOJIOTMH U
SMOPHOJIOTUM B CTAaHOBJICHMM TEHETHKU. BKiIam pOCCHUCKMX W 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToApl TeHETHKH (TUOPHUIOJIOTUYECKUM, IUTOr€HETUYECKUH,
MOJIEKYJISIpHO-TeHETUUeCKUi).  OCHOBHbIE = TE€HETHMYECKHWE  MOHATUA. | eHeThdeckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEILIMBAHUM.

3aKOHOMEpPHOCTM  HACJIEIOBAHUS MPU3HAKOB, YycTaHoBieHHble [. Mengenem.
MonorubpumHoe CkpenBaHue. 3aKOH €IWHO-00pas3usi TUOPHIOB MEPBOTO TOKOJICHHS.



[IpaBuino noMuHHMpOBaHUS. 3aKOH pACIICIUICHHWS MPU3HAKOB. [MIOTE3a YUCTOTHI TaMeT.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JluruOpuaHoe CcKpenuBaHWe. 3aKOH HE3aBHUCHMOTO HACIEJOBAaHUS IPHU3HAKOB.
[{utoreneTnyeckue OCHOBBI JUTHOPUJIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE CKPEIIUBaHUE.
Hcnonb3oBaHre aHAIM3UPYIONIET0 CKPEITUBAHUS ISl ONPE/IeTIeHUs] TeHOTHIIa 0COOH.

CuemieHHoe HacnenoBaHue mpu3HakoB. PaGora T. Moprana mno cCUEIJIEHHOMY
HACJIEIOBAaHNIO F'eHOB. HapylieHne cuerieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

I'enetuka nmona. XpoMOCOMHOE OIpeIeSICHUE 1M0J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHbIe opraHu3Mbl. HaciegoBaHue NMpU3HAKOB, CIEIICHHBIX C
IOJIOM.

HN3menunBocTh. Buabl M3MEHUMBOCTU: HEHACJCICTBEHHAs W HacjieacTBeHHas. Poib
cpeapl B HEHACTEJACTBEHHOM HM3MEHUHMBOCTH. XapaKTEPUCTUKA  MOJIU(DHUKAIIMOHHOM
W3MEHYUBOCTU. BapuanoHHBIA psJ U BapualmoHHas KpuBas. HopMma peakuunu npu3Haka.
KonnyecTBeHHBIE © KA4eCTBEHHBIE TMPHU3HAKM M WX HopMma peakuuu. (CBOMCTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacnencrBenHnas, WA reHOTUIHNYEeCKasl, U3MEHUYHMBOCTb. KomOnnaTnBHAs
M3MEHYHMBOCTh. Melo3 M IIOJOBOM MpOIEecC — OCHOBAa KOMOWMHATMBHOW H3MEHYHMBOCTH.
MyTtainuoHHass WM3MEHYUMBOCTh. Kiaccudukaius MyTalui: TeHHBbIE, XPOMOCOMHABIE,
reHoMHble. YacToTa ¥ mpuuMHbl MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HacieACTBEHHOM n3MeHunBocTy H. M. BaBuosa.

BHesimepHas HacIeICTBEHHOCTh U U3MEHUYMBOCTb.

I'enetuka uenoBeka. Kapuotun yenmoBexka. OCHOBHBIE METOAbl I'€HETHUKHM YEJIOBEKa:
ICHEAJIOTUUCCKUN, OJU3HEIOBBINA, IUTOICHETUYSCKUH, OWOXMMHUYECKUH, MOJCKYJISIPHO-
reHetTnyeckuid. COBPEMEHHOE ONPENECICHUE T€HOTHUIIA: IMOJHOT€HOMHOE CEKBEHUPOBAHME,
T€HOTUIIMPOBaHue, B TOM yucie ¢ nomouisto [1I[P-ananuza. HacnenctBeHHbie 3a001eBaHMs
YeJoBeKa: TEeHHBbIE OoJie3HH, OO0JIE3HH C HACJEJACTBEHHOM IIPEAPaCIOOKEHHOCTHIO,
XpOoMOCOMHBIe Ooiie3Hu. CoMaThueckue W TeHepaTuBHbIe MyTarud. CTBOJIOBBIC KIIETKH.
[IpuHnmnel  370poBOro  obOpasza KU3HM, JAUATHOCTUKHM, TMPOMWIAKTAKH U JICYCHUS
IeHCTUUECKUX  OOJIC3HEH. Menuko-reHeTU4eCKOe  KOHCYJIbTUPOBAHUE. 3HadyeHue
MEJIUIIMHCKOW TEeHETHMKW B TIPEAOTBPAIICHUM U JICYCHUU TE€HETUYECKUX 3a00JIeBaHMI
YyeJIoBeKa.

JdemoHcTpanuu:

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

Tabmuier 1 cxembl: «MOHOTHOPUAHOE CKPEITMBAHUE U €T0 IUTOTCHETHICCKAsI OCHOBAY,
«3aKOH pacUIeIJIEHU M €ro IUMTOTCHETUYEeCKash OCHOBa», «3aKOH YHCTOTHI TameT»,
«/lurnbpunnoe ckpemmBanuey, «l{uronornueckne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Meno3», «B3anMOIENCTBUE AJUIEIBHBIX T€HOB», «l'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX M 4YeJIOBEKa», «I'€HeTHuKa moiay, «3aKOHOMEPHOCTH HACJIEAO0BAHMS, CUETIECHHOTO
¢ mnonom», «Kapuorunel 4eloBeKka W KMBOTHBIX», «BHABI  H3MEHYMBOCTHY,



«MoaudukanmonHas M3MeHUMBOCTH», «HacmegoBanue pesyc-(akropay», «['eHeTuka rpymnmn
KpoBu», «MyTanmoHHass U3BMEHYUBOCTD.

ObopynoBanue: MoAenu-anruiikanud «MoHOTHOpUaHOE CcKpenmBaHue», «Hemonnoe
JOMUHUPOBaHUEY», «JlurnbpuaHoe ckpemmBaHue», «llepekpéct XpoMocoM», MUKPOCKON U
MuKporpenapar «Jlpo3oduna» (Hopma, MyTauuu QOpPMBI KpbUIBEB M OKpPACKH Tela),
repOapuii «I'opox MOCEBHOY.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

JlaboparopHass pabora Ne 5. «M3yueHue pe3yapbTaTOB MOHOTHMOPUAHOTO U
JAUTUOPUTHOTO CKpPEIIMBAaHUS Y APO30(HIIbl Ha TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparopnass pabora Ne 6. «M3yueHne MOIU(DUKALMOHHOW HW3MEHUYMBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

JlabopatopHas pabora Ne 7. «Ananu3 MyTtauuid y Apo30QHiIbl HAa TOTOBBIX
MHUKpoIpenaparax».

[IpakTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknupns Kak Hayka M IIPOLECC. 3apOKICHUE CENEKIUM M AOMECTUKanusa. Yuenue H.
M. BaBuioBa 0 HEHTpax MPOUCXOXKACHHUS U MHOTO0Opasus KyJbTYpPHBIX pacTeHuil. LleHTpsI
IIPOUCXO0KICHHS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CEeNEKIMU. MacCOBBIM U MHIAWBUIYAJIbHBIH OTOOPHI B CEIEKIUU
pacTeHMI W JKHUBOTHBIX. OIEHKa OJKCTepbepa. bIM3KOPOACTBEHHOE CKpPENIMBAHUE —
uHOpuauHr. Yucras nmuaus. CKpelllMBaHue YUCThIX JIUHUM. ['eTepo3uc, niau rudpuaHas cuia.
HeponcTtBenHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas rulpuauzanvs U e€ yCHeXu.
HckycCTBEHHBIM MyTareHes3 W IMOJyYEeHUE MOIUILUIONA0B. JIOCTHIKEHHS CEEKIMU PACTCHUH,
YKUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHoMOrMs Kak OTpacib MPOU3BOACTBA. ['€HHAas HWH)KEHEPHS. OJTallbl CO3JAHUS
pexomOunanTHOM JIHK u TpaHcrenHsix opranusmoB. Kierounas mxxeHepus. KneTouHble
KYJIbTYPBI. MukpokioHanpHOE pPa3MHOXEHUE pacTeHUN. Knonuposanue
BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE M ITHYECKHE
npobsembl. 'MO — reHeTnyeckn MOAUPUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

TaGmumpl 1 cxembl: KapTa «L[eHTpbI MPOMCXOXACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pactennit»y, «llopoasl AOMAIIHMX JKUBOTHBIX», «CopTa KyJIbTYPHBIX PacTEHU,
«Otnanénnas rubpuauzanus», «Paborel akagemuka M. @. UBanoBay, «llomurmmounausy,
«O0BeKTHl OMOTEXHOTIOTUNY, «KileTouHble KyJIbTYyphl U KIOHUpOBaHUE», « KoHcTpynpoBaHnue
U [IEPEHOC T€HOB, XpPOMOCOMY.

O6opynoBanue: MyJsSKH IUIOAOB M KOPHEIUIOAOB AUKUX (OPM U KYJIbTYpPHBIX COPTOB
pactenuii, repoapuit « CenbCKOX035IICTBEHHbBIE PACTCHHS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTMIKEHMSI CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBINA YIaCTOK, B TEIUIMYHOE
XO03sIICTBO, J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».






I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMBLI 110 BMOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
0OyJarOIUMUCS MIPOTpaMM CPEAHETO 00IIero 00pa3oBaHus: JUIHOCTHBIM, METANIPEAMETHBIM
U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUA IpeaMeTa «buonorus» BbIACICHBI
CICAYIOIIUE COCTABJISIONIME: OCO3HAaHUE OOYYarOIIUMHCS POCCHMCKONM TpaKIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA U CaMOOIPEEICHUIO,
HaJlMyue MOTHBALMM K OOYUYEHHIO OHMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOeXKJICHUH JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaTULIHMA
pa3BUTHUS ~ OHMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTH M  CIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEH JICSITEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKaMH,
NPUCYIIUMU  CHUCTEME  OHMOJIOTMYECKOrOo  00pa3oBaHMs, HAJIMYME  DKOJOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH IIEJIM U CTPOUTDH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IpeaMeTa «bHOJIOTUsS» JTOCTUTalOTCs B €IMHCTBE
y4eOHOM M BOCIIUTATEIIbHON JIEITEIIHHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMA POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSITHIMU
B 00I1I€CTBE MPaBUIaMU U HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHMUS,
CaMOBOCIIMTAaHUSI U CAMOPA3BUTHS, PAa3BUTHUSI BHYTPEHHEHN MO3UIIMU JIMYHOCTH, TATPUOTU3MA,
YBOXEHHUS K 3aKOHY U ITPABOIOPSJIKY, YEJIIOBEKY TpyAa M CTapIIeMy MOKOJEHHUIO0, B3AMMHOIO
YBOKCHUS, OCpPEKHOrO0 OTHONIICHHS K KYJIbTYPHOMY HACICAWI0O U TPATULIHIM
MHOTOHAIIMOHAIIBHOTO Hapoja Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosiorus» TOKHBI
OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEW MO3ULMUENA JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPUEHTAlMW, IO3UTUBHBIX
BHYTPEHHUX YOEXIICHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
00111eCcTBa, pacUIMpPEHUE )KU3HEHHOTO OMbITa U OMbITA JCSITEILHOCTH B MPOIIECCE peain3aluu
OCHOBHBIX HaMpaBJICHUN BOCTIMTATEILHOM JAEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3MIIMM OOYYaIOIMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPH CO3JaHUM Y4EeOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TIO3HABATEIbHBIX 3a7a4, BBIMOJHEHUU OHOJIOTHYECKUX
AKCIIEpUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3WIMIO [0 OTHOIICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHE YYHUTBIBaTh B CBOMX JCHCTBUSIX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUS JIIOJEH C Pa3HBIMH YOCXKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH W
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBHINOJHEHUS YYEOHBIX,
NO3HABATEIbHBIX W HCCIEHOBATEIbCKUX 3a7ad, YBaXKUTEJIBHOIO OTHOUIEHUS K MHEHHIO
OTIMIOHEHTOB TIPH OOCYKICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMUPOBAHHOCTh  POCCUMCKOM  TPaKIaHCKOW  HWJECHTUYHOCTH, NATPUOTU3MA,
YBaXKECHHSI K CBOEMY HapOAy, UyBCTBAa OTBETCTBEHHOCTH Iepen PoIMHONM, ropaocTH 3a CBOM
Kpa#, cBOr0 PoauHy, CBOM SI3bIK M KYJbTYpPY, IMPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAIBLHOTO
Hapojaa Poccuu;

[EHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACJIEAUI0 W MaMATHHKAM IPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHUE M PAa3BUTHE
OMoJIOTMHU, TMOHMMAaHUs 3HAYCHUST OWOJIOTMM B TO3HAHWUU 3aKOHOB MPHUPOJBI, B >KHU3HU
YeJI0BeKa U COBPEMEHHOI0 O0IIECTBA;

uaeiiHas  yOeKJIEHHOCTh, TOTOBHOCTh K cCHykeHutro u 3ammre OTtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ]a B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENAM, CO3JAHUKD CEMbUM HAa OCHOBE
OCO3HAHHOI'O0 TIPUHATHUS LIEHHOCTENM CEMEWHOW JXU3HU B COOTBETCTBUHM C TPAAULIHUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOT'O U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHU;

IMOHMMAaHHUE SYMOLIUOHAIBHOIO BO3/IEUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXKEHUIO B Pa3HbIX BHJIAX HCKYCCTBa, CTPEMJICHUE MPOSBISITH
Ka4yeCcTBa TBOPYECKOMN JTUYHOCTH;

5) d¢usuveckoro BocnuTaHusi, (OPMHUPOBAHMS KYJbTYPbl 30POBbS U
IMOIMOHAJIBLHOIO 0JIarONoJIyYns:

MOHUMAHUE W peaTu3amus 3I0pPOBOr0 M 0Oe30macHoro obpasza Ku3HU (310pPOBOE
MUTaHue, COOTIOICHIE TUTUCHUYECKUX TPABIII M HOPM, COQTAaHCUPOBAHHBIM PEKUM 3aHITHHA
U OT/AbIXa, peryispHas ¢u3nueckass aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO U
KOMITETEHTHOTO OTHOUIEHUS! K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHWE IIEHHOCTU TMPaBWI WHIWBUIYATHHOTO W KOJUICKTUBHOTO O€30MacHOTro
MOBEAECHHUS B CUTYAIUAX, YTPOKAIOMINX 300POBBIO U KU3HU JIIOAEH;



OCO3HAHME TOCJEACTBUI M HEMPUSITUS BPEIHBIX MPUBBIYCK (YMOTPEOICHUS AIKOTOJIA,
HAapKOTUKOB, KYpEHHS);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

FOTOBHOCTh K AKTUBHOW  JICATENIBHOCTM  TEXHOJIOTMYECKOW M COLUMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHUITUUPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHSATH
TAKYIO JIESTEIIbHOCTB;

UHTEpEC K pa3iMuHbIM cdepam npodheccuoHaTbHON NeATeTbHOCTH, YMEHUE COBEPIAThH
OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearn30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC
IUJIaHBI;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU I1€JIeCO00pa3HOE OTHOIICHWE K MPUPOJIE€ KaK HCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS AKOJIOTHYECKOW KYJIbTYphl: TPUOOPETEHHE ONbITA MJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MTOCIEACTBUI JJIs1 OKPY’KAIOIIEH CPEbI;

OCO3HaHME rI00aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U ITyTeH UX pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh NpPHOOpETaeMble MPU H3YYECHUU OHUOJOTUM 3HAHUS U
YMEHHSI TpU pelIeHud MpoOJieM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOAOTIOIHE30BAHUEM
(cobOmoieHne MpaBwil MOBEACHUS B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JEUCTBUN, TPUHOCAIINX BPEJ OKPYKAIOIIEH NPUPOIHOU Cpele,
yMEHHUE MIPOTHO3UPOBATh HeOJIaronpusTHHIE JKOJIOTUYECKHUE IIOCJIEICTBUSA
MPEANPUHUMAEMBIX JIEUCTBUM U NTPEIOTBpPALIATh UX;

HAJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKON KYJIbTYpPbI, OMbITA
NEATEIbHOCTH SKOJIOTMYECKOW HANpaBJIEHHOCTH, YMEHHSI PYKOBOJCTBOBAaTbCA HMHU B
[1I03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOM MHPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOU IEATEIBHOCTH SKOJIOTUYECKON HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd © OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE  SI3BIKOBOM M YUTATEJIBCKOW  KYJIbTYphl KakK  CpPEACTBA
B3aMMO/JICUCTBUS MEXKTY JIFOJbMH M TIO3HAHUS MUDA;

MOHUMaHue crenudUKu OMOJIOTUM KaK HAyKH, OCO3HaHHS €€ ponu B (HOPMHPOBAHUU
pPAIMOHAIBHOTO  HAYYHOTO MBIINUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJACTaBIECHUS 00
OKPYXAIOIeM MHpPE KaKk O EJAWHCTBE NPHUPOJIBI, 4YeJIOBeKa M OOIIEeCTBA, B MO3HAHWUU
NPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPAHEHUs TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJI1 COBPEMEHHOM MBUIIM3AIMK: 00ecTieueHus
HOBOTO YypPOBHSA pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX OHMOTEXHOJIOTHH,
CIIOCOOHBIX peIiaTh PEeCypCHbIE MPOOJIEMbI Pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BHIXOJA



U3 TI00ANbHBIX HKOJIOTUYECKUX TMpodseM u oOecredyeHus IMepexoja K YCTOHYHMBOMY
Pa3BUTHIO, PALIMOHATBHOMY KCIIOJIB30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX
CTaHJIapPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B MOJTYYEHUU OMOJIOTHUECKUX 3HAHUH B LIEJISIX MOBBIIIEHUS 00MIei
KyJbTYpBl, €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKIIMOHAIBEHON
IPaMOTHOCTH 00yYaromuxcs, GopMupyeMoil pu U3yuyeHUN ONOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, HCMOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJb30BaTh MOJy4YaeMble 3HAHUS JUIsI aHAIM3a M OOBSCHEHUS SIBICHUN
OKpY>KalOIIeT0 MUpPa M MPOUCXOAAIINX B HEM M3MEHEHMIA, YMEHHE JeslaTh 00OCHOBaHHBIC
3aKJIOYCHHUST HAa OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIUXCS MTAHHBIX C LEJIbI0 IOJYYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS ISl PEIICHUS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYALIUSX;

OCO3HaHUE LIEHHOCTU HAay4YHOH AESITeIbHOCTH, TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHWH TO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMH
MMOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHS YUeOHOTO mpeamMeTra « bHoorusy BKITIOYAIOT:
3HaUYUMbIE IS (DOPMHUPOBAHUS MHUPOBO33PCHHUS OOYYAIONIUXCS MEXKIUCIUIUIMHAPHBIC
(MeXTIpeIMETHBIE) OOIICHAYYHBIC TMOHATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KapTHHBI
MHUpa " crienu(rKy METOJ0B MMO3HAHMS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTUs, sIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIA (PaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCJICIOBaHWE, HAOIIOJECHNE, HW3MEPCHHE, OKCICPUMEHT | JPYTUX),
yYHUBEpCaIbHbIC YUCOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHBIE, PETYJISSTHBHBIC),
obOecrieunBaromme (GopmMupoBaHue (DPYHKIIMOHAIBHONW TpaMOTHOCTH M COIMAIBHOM
KOMIIETCHIIMM OOYyYaloIIMXCs, CIOCOOHOCTh OOYYaIONIUXCSl HCIONb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAJIbHBIE YUeOHBIC EHCTBUS B
[1I03HABATEJIbHOU U COLMAIIBHON IIPAKTHUKE.

MeranpeaMeTHBIC Pe3yJIbTaThl OCBOCHHUS MPOTrpaMMBbl CPEAHETO OOIIETo 00pa30oBaHUs
JIOJIKHBI OTPAXKATh:

OBjajieHue YHHBEPCAJbLHBIMHM Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIbHO (OPMYITUPOBATh U aKTyaJU3WpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIK30BaTh TMPU OCBOCHUHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHUS, KiacCUUKAIMU, OOOOIICHMS), PACKPBIBATh CMBICT OHWOJIOTHYECKUX
NOHATUN (BBIACNATh WX XapaKTepHbIC TMPU3HAKH, YCTAaHABIMBATh CBS3M C JPYTUMH
MOHSTUSIMHU );



OTIpeNeNATh e JEATeTLHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHH HX JIOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTAThI IEITEIILHOCTH C TIOCTABJIICHHBIMU TIEIISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TOHSTHS Il OOBsICHEHUS (DaKTOB W SIBJICHUHN >KUBOU
IPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYKICHUS (MHIYKTUBHBIC, ICAYKTHUBHBIC, IO aHAJOTHH),
BBISIBIIATH ~ 3aKOHOMEPHOCTH W TPOTUBOPEYHMsI B  pacCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMYIPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSATh CXEMHO-MOJICIBHBIC CPEICTBA JJIS IIPEICTABIICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIICHUH B M3ydaeMbIX OMOJIOTHYCCKUX OOBCKTAX, a TaKyKe MPOTUBOPECUHN Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX

paspabaTeiBaTh IUIAH pEMICHUS TpoOseMbl ¢ Y4ETOM aHajdW3a HMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICSITEIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YyJbTATOB IICIISAM,
OIICHUBATh PUCKHU IMOCIEACTBUM IEITEIHHOCTH;

KOOPJMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUAX PEATHLHOTO, BUPTYaJIbHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh HAaBbIKAMH  y4eOHO-HCCIIEIOBATECIIbCKOM W TMPOEKTHOM  JIESATEIbHOCTH,
HaBBIKAMM pa3pelieHus MpoOJeM, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSATEILHOMY
MMOMCKY METOJOB pEIICHUS MPaKTUYECKHX 3aJad, NPUMEHEHHUIO pa3IMYHBIX METOOB
MTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BHUJIBI JEATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro
HMHTEpIIpETalNy, MPEe0OPa30BAHUIO U TIPUMEHEHHUIO B YUEOHBIX CHTYAIIUAX, B TOM YHUCJIE TPH
CO37aHUH YYEOHBIX U COIMAIIBHBIX MPOCKTOB,;

dbopMHpOBaTE HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH,
KJIFOYEBBIMU TTOHATHAMU U METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlauyl B 00Pa30BATEIIBHOM ACATEILHOCTH H
KU3HCHHBIX CHTYaIlUsX;

BBISBIISATh TPUYUHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3aJlady, BBIJIBUTATh
TUnoTe3y e pelIeHHs, HaXOIUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh IMapaMeTPbl U KPUTCPHUH PCIICHHUS;

aHAM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS 3a/ladyd Pe3yJbTaThl, KPUTUUYECKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISTH IICJICHAMPABIICHHBIN MOUCK MEPEHOCa CPEJCTB M CIIOCOOOB JCHCTBUS B
po(eCCUOHATIEHYIO CPENY;

YyMETh TIEPEHOCHTHh 3HAHUS B I[IO3HABATEIBHYIO M MPAKTHUYECKYIO 001acTu
KU3HEICATCIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HUJCH, MpEJJiaraTh OPUTHHAIBHBIC TMOAXOABl W PEIICHUS, CTAaBUTH
MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.



3) padora ¢ nngopmanueii:

OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX MHGOpMauK (TEKCTe y4eOHOTO MmocoOus,
HAy4YHO-TIOMYJISIPHOM ~ JUTEpaType, OMOJIOTMYECKUX  CIOBapsIX W  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIu3upoBaTh MHGOPMAIMIO PA3THYHBIX
BUJOB M (OpM TPEACTaBIICHUS, KPUTUYECKU OICHUBAaTh €€ JOCTOBEPHOCTh U
HETPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3amMpPOCHl M MPUMEHITh Pa3IMYHBIE METONBI MPU TOUCKE U O0TOOpE
Oounonoruyeckoi nHpopMaIi, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOIL30BaHUS MH(HOPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO MCTIOJb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOWPATh ONTUMAIBHYIO (OpPMY TMPEACTaBICHUS OMOJIOTHYECKOU
uH(popmanuu (cxemsbl, rpadMKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE€);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KA4yeCTBE CpEACTBA MpU padoTe C OMOJIOTHMYECKOU
uHpopMaIuen: NPUMEHITh XUMUYECKUe, PU3NUECKHEe U MaTeMaTUYeCKUEe 3HAKU U CUMBOJIBI,
dbopmyibl, abOpeBUaTypy, HOMEHKIATYpy, HCHOJb30BaThb U MPEOoOpPa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJICTh HABBIKAMU PACMO3HABaHUS U 3allUThl HHQpOpMaIuu, HHPOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OBJiageHne YHUBEPCAIbHBIMIA KOMMYHMKATHBHBIMH J1e/iCTBUSIMU:

1) ob1enne:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX c(hepax »KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOTE
WJIM JUCKYCCHUH TIO CYIIECTBY 00CYyX aaeMoi TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CYXKJIEHUSI OTHOCHUTEJIbHO BBIMIOJIHEHUS NpeJIaraéMo 3aJaud, yYHUThIBaTb WHTEPECH U
COTJIACOBAaHHOCTb MO3UIINI IPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCUN);

pacrio3HaBaTh HeBepOajbHbIE CpE/CTBa OOIICHUS, MOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAaKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyallMii, YMETh CMsT4YaTh
KOH(JIUKTBI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOJICH, TPOSIBISATH YBAXXUTEJIbHOE OTHOIICHHE K COOECEIHUKY M B KOPPEKTHOM
dhopme popMynupoBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYATbHOU pabOThI IPU
peuieHud  OMOJIOTMYECKOM MpoOieMbl, OOOCHOBBIBAaTH HEOOXOAUMOCTh MPUMEHEHUS
TPYNIOBBIX (HOPM B3aUMOICHCTBHS TIPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATUKYy U METOJIbI COBMECTHBIX JEUCTBUI C YYETOM OOIIMX MHTEPECOB H
BO3MOKHOCTEHN Ka)KJIOT0 YiI€Ha KOJUIEKTHUBA;

OpPUHUMATh LETM COBMECTHOM JesTEeIbHOCTH, OPraHU30BBIBATh M KOOPAMHHPOBATH
JNEUCTBUS 110 €€ JNOCTHKEHUIO: COCTAaBJIATH IUIAH JEHMCTBUM, PACIPENENSATh POIU C YYETOM
MHEHUN Y9aCTHHKOB, 00OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;



OLICHMBAaTh KAa4yeCTBO CBOEr0 BKJIaJa M KaXIOT0 YYaCTHHKA KOMaHIbl B OOLIMii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/uIaraTb HOBBIE MPOEKTHI, OLICHUBATH MJEU C IO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYyalUsiX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OBJageHue YHUBEPCAJIbHBIMU PeryJassTUBHbIMU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHMS MpPOOJIEM M HX pPEIICHUS B
KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUI 1IETIEBBIE W CMBICIOBBIE YCTAaHOBKH B
CBOMX JIEUCTBHSX M MOCTYIKAax MO OTHOWLICHUIO K XWBOW IIPUPOJE, CBOEMY 3I0POBBIO U
30POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH [TO3HABATENBHYIO JACSITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaATEILHON NESITEIBHOCTH U
KU3HEHHBIX CUTYAIUAX;

CaMOCTOSATENIbHO COCTaBJISATh IUIAH PEIICHUs NpoOJeMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 32
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO UIMPOKOM HJpyAMLIMHM B pPa3HBIX
00J1aCTAX 3HAHUH, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTb, OLECHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJaJIeTh HaBbIKAMU I[TO3HABATEJIbHOM pEQJIEKCUHM KaK OCO3HAHHUSl COBEPILIAEMbIX
JNEUCTBUM M MBICIUTENBHBIX IMPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAaHWM, MWCIOJIb30BaTh
npuéMbI pedeKCun JJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILEHHUS 10 UX CHUKEHMUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB ACATEIbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTAaTOB ACATEIBHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP C TO3UIMH JPYTOro YeIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHust mporpammbel COO mno Ouonorun Ha 0a30BOM
YpOBHE BKJIIOUAIOT CrienupuIecKkue st yaeOHoro npeamera «buonorusy HaydHbIe 3HAHUS,



YMEHUS U CHOCOOBI JIEWCTBUI MO OCBOEHUIO, MHTEPHIPETALUNA U NMPEoOpa30BaHUIO 3HAHUM,
BUJIbl JEATEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, & TAKXKE B PEATbHBIX KU3HEHHBIX CUTYAIUIX, CBI3aHHBIX C OUOJIOTHEN.
B nporpamme nipeagMeTHBIEC PE3YNBTATHI IPEICTABICHBI IO T0/1aM 00yUYEHUS.

[IpeameTHbie pe3yibTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWN O MECTE W POJU OMOJOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa U
HAyYHOTO MHPOBO33PEHHS, O BKJIAJIe POCCUHUCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJOTHUU, (PYHKIIMOHAIBHOW TPAaMOTHOCTH 4YEJIOBEKa JJISl PEIICHMS KU3HEHHbBIX
3azay;

YMEHHE PACKphIBATh COJIEpKAHUE OWOJOTUYECKUX TEPMUHOB U TOHSTUH: >KU3HB,
KJIETKa, OpraHu3M, MeTaboyiu3M (OOMEH BeIIeCTB M NPEBpAIllEHHE IHEPTUuH), FOMEOoCTas
(camoperynsiiis), ypOBHEBas OpraHW3alys >KUBBIX CHCTEM, CaMOBOCHIPOHU3BEICHHE
(penpoayKius), HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE H3JaraTh OMOJOTHMYECKHUE TEOPHH (KJIETOYHAsl, XpOMOCOMHAas, MyTallUOHHAas,
LEHTpaJbHAsl JI0rMa MOJEKYJsipHOW Ouosnoruu), 3akonbl (I'. Mennens, T. Moprana, H. 1.
BasunoBa) u ydenus (0 eHTpax MHOTO00pa3us U MPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHui H.
. BaBuiioBa), onpeaensiTh TPaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJIaMH HayYHOTO MO3HAHUS B OMOJIOTHU: HAOJIOICHUE U OTIMCAHUE
KUBBIX CHCTEM, IMPOIECCOB U SIBJICHUN, OpraHu3alus U MPOBEACHUE OHOJOTMYECKOIO
AKCIEPUMEHTA, BBIIBH)KEHUE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXAY HCCIETYEMbIMU
BEIIMYMHAMU, OOBSICHEHUE TMOTYYECHHBIX Pe3yJbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSITHUH,
TEOpUH U 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TMPOIECCOB: OOMEHa
BEIIECTB W TMpEBpalleHUs] DHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W
HHEPreTUYECKOro OOMEHa, XeMOCUHTE3a, MUTO3a, MeH03a, OIJIOI0TBOPEHUSI, PA3MHOXKECHHS,
WHJIUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE MPUMEHATH MOJIydYeHHbIE 3HAHUSA JJ1s1 00BICHEHUS OMOJOTUUECKUX MTPOIIECCOB U
SBJICHUM, NJI1 TPUHATUS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHOW KHU3HU C IIEJIBIO
obOecrieueHrss 0O€30MACHOCTH CBOETO 3J0POBBS M 3JI0POBbSl  OKPYXKAIOIIUX  JIFOACH,
COOJIO/IEHNST HOPM TPAaMOTHOTO TOBEICHUSI B OKPYKAIOIIEH MPUPOTHON Cpene, MOHUMaHUe
HEOOXOJIUMOCTH HCIOJIb30BAHUS JOCTH)KCHUNW COBPEMEHHOM OHMOJIOTMH M OMOTEXHOJOTHIA
JUTSL pPaIlliOHATIBHOTO TIPUPOIOTIOB30BAHUS;

YMEHHUE peIlaTh JJIEMEHTAPHbIE TE€HETHYECKHE 3aJayll Ha MOHO- W JUTUOPHUIIHOE
CKpelIMBaHWe, CICTUICHHOE HACJeIOBaHWE, COCTABIATh CXEMbl  MOHOTHOPHIHOTO
CKpEILUBAHUA JIJIsl IPEJCKA3aHNs HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBIMOJHATh Ja0OPAaTOPHBbIE U MPAaKTHUYECKUE padOThl, COOOIAaTh MpaBuia Npu
paboTe ¢ yueOHbIM U 1aOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKHU OIEHWBATh W WHTEPHPETHPOBATH WHOOPMAITUIO OHMOJIOTHYECKOTO
COJIEpKaHMsl, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpeACTBa



MaccoBod  WHGOpPMAallMM, HAYYHO-TIOMYJISIPHbIE  MaTepHalibl), OJTUYECKUE  ACMEKThI
COBPEMEHHBIX UCCIIEI0BaHN B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIE NHCHbMEHHbIE M YCTHBIE COOOIIEHus, 00o00IIas
OMOJIOTUYECKYI0O HMH(POPMAIMIO W3 HECKOJBKUX HWCTOYHUKOB, TPaMOTHO HCIOIb30BATh
MOHSATUUHBIN anmapat OUOJIOTHUH.

[IpeameTHbIe pe3yabTaThl OCBOECHHs ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECTE€ W POJU OMOJOTMU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B JOPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHHS, O BKJIAJIe POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe OMONOTHH, (YHKIIMOHAJIHHOW TPAaMOTHOCTH YEJIOBEKA NJISl PEIICHUs KU3HEHHBIX
3azay;

YMEHHUE PpACKphIBATH COJEpP)KAHUE OHOJOTUYECKUX TEPMHUHOB U TIOHITHM: BUJ,
MOMyJISAlUs, TEeHOMOH, JBOJIOIMS, JBWXKYIIUE CWIbl  ((aKTOpPhI)  DBOJIOIHH,
MIPUCIIOCO0JICHHOCTh OPTaHU3MOB, BUI000pa30BaHKE, YKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA,
MPOIYLEHThl, KOHCYMEHTBI, PEAYLUEHTbl, LENH MHUTAHHUS, SKOJOTWYECKas MHpPaMHUJa,
ouoreoreHos, ouocdepa;

YMEHHME Wu3Jarate Ouosornyeckue Tteopun (dBotonuoHHas Teopuss Y. JlapBuHa,
CUHTETUYECKasl TEOPUs IBOIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliieBoro cxoacraa K.
M. bapa, uepenoBaHus riIaBHBIX HanpaBieHUU U ytei spomonuu A. H. CeBeprosa, yueHus
o Ouochepe B. N. Bepnaackoro), ompenensiTb TpaHUIbl UX MNPUMEHUMOCTU K KUBBIM
cUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U ONHMCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SBJICHWH, OpraHu3alus M MpOBEACHHE OMOJIOIHYECKOro
AKCIIEPUMEHTA, BBIABMKEHUE THUIIOTE3bl, BBISBJICHUE 3aBUCUMOCTH MEXY HCCIIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUE TMOJTYYEHHBIX PE3YyJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHM,
TEOpUH U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIE NPU3HAKK CTPOEHUS OHOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJIALNHI, TPOIYLIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOT€OIIEHO30B U YKOCUCTEM,
OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOM W3MEHUMBOCTH, €CTECTBEHHOro OTOOpa,
BUJ1I000pa30BaHusl, PUCIOCOOJIEHHOCTH OPraHU3MOB, JIEUCTBHS SKOJOTUYECKHX (PAaKTOPOB
Ha OpraHM3Mbl, NEPEHOCA BEUIECTB M IOTOKA SHEPIHH B 3KOCHCTEMAX, AHTPONOTE€HHBIX
M3MEHEHUH B DKOCHCTEMaxX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOr€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJTYYSHHBIC 3HAHUS 17151 00BSICHEHHS] OMOJOTUYECKUX MTPOLIECCOB U
SABJICHUM, i1 TPUHATHS NPAKTUYECKUX PEIICHWHA B IIOBCEJHEBHOM XWU3HU C LEIBIO
oOecnieueHrss 0€30MaCHOCTH CBOErO 3/0POBbS M 3[0POBbS  OKPYXAIOUIMX JIIOJEH,
COOJIIOIGHUS. HOPM TPAMOTHOTO MOBEACHUS B OKPYXKAIOIIeW MPUPOTHON cpese, MOHUMaHue
HEO0OXOIUMOCTH HCTIOIb30BAHUS TOCTHKEHUN COBPEMEHHON OMOJIOTUU JJIsi PAlMOHAIBHOIO
IPUPOIOIIOIB30BAHUS;

YMEHHUE PEeILIaTh AIEMEHTAPHbIE OMOJIOTMYECKUE 33Ja4d, COCTABIIATH CXEMBbI MEpeHoca
BEILIECTB U SHEPTHUU B IKOCHUCTEMAaX (LN MUTAHUsA);



YMEHHE BBITIOJIHATH JTA00paTOPHBbIE U MpaKTHUECKUe paboThl, COOMIOAATh MpaBUiia IpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OLIEHHWBATh M MHTEPHPETUPOBATH MHPOPMAUIO OMOJIOTHYECKOTO
COJIEpKaHusl, BKIIOUYAIONIYIO TICEBJIOHAYYHBIC 3HAHMS M3 PA3IMYHBIX UCTOYHHKOB (CpeicTBa
MaccoBoi WH(MOpPMAIlMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccCMaTpUBATh TJI00AbHEIC
HKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UITHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC TNHCHMEHHBIE M YCTHBIE COOOIICHHs, 00001mas
OMoNorMYecKkyr0o WH(MOPMAIMIO H3 HECKOJIBKMX HWCTOYHUKOB, TPAMOTHO WCIIOIH30BATh
MOHSATUMHBIN anmapar OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/esioB U TeEM uudpoBbie
Ne n/n P Kontpoabnbie | IlpakTuueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cCHCTEMBI M IX OpraHu3aIus 1 bubmmorexa [JOK
P t https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
X i 1 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.eds00.ru/7f41¢c292
bubnuoreka [{OK
4 HKHSHEEATEILHOCTE KISTKH 0 1 https://m.edso00.ru/7f41c292
5 Pa3zmHOXEeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYNBOCTD 9 15 bubmuoreka [{OK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubmuoreka [IOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢c292
bubmmoreka IIOK
8 Pesepaiioe Bpens 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ara undpoBbie
Ne n/m | Tema ypoka KonrTpoabubie | IlpakTnueckue A op
Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Merto/1bl TO3HAHUS JKUBOW IPUPOIBI.
[IpaxTnueckas padora Ne 1 bubnnorexa [HOK
2 1 0.5
«Mcnonp30BaHre pa3IMUYHBIX METOJIOB IPU https://m.eds00.ru/863e6122
W3Y4YEHUH OMOJIOTUYECKIX 00BEKTOBY
buonornueckue CHCTEMBI, TPOLIECCH U UX
3 H3y4eHne XMMHUUYECKHI COCTaB KIETKH 1 bubmorexa LHOK
ya ' https://m.edso0.ru/863e6564
Boja u MmunepasibHbIC COJIH
bu6nmoreka [JOK
4 b . 1
ek, CocTan 1 CTpOCHHE Geko https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
katanuzaTopsbl. Jlaboparopnas pabora Ne 1
5 «M3yueHne KaTaTuTUYeCKOW aKTUBHOCTH 1 0.5 bubmorexa HOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasa3bl)»
bubmuorexa [JOK
. 1
6 YraesoneL. Jammer https://m.eds00.ru/863e6870
bu6mmorexa [IOK
7 H .ATOD 1
YIGICHHOBRIE KHCHOTH https://m.eds00.ru/863e6d5c
8 Hcropus n MeTOABI N3YUEHUS KIETKH. 1 bubnuorexa [IOK
Knerounas teopus https://m.edso00.ru/863e6e88
9 KreTka kak menocTHas *uBasi CHCTEMA. 1

CtpoeHne 3yKapuoTHYECKON KIETKH



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CTpoeHHE DYKapHOTHUECKOM KICTKH.
Jlaboparopuas pabota Ne 2 «M3yueHue

. bu6mmoreka [IOK
10 CTPOCHUA IICTOK PACTCHHH, JKUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpuOOB 1 OaKTEpHii O MUKPOCKOIIOM Ha hitps://m.eds00.ru/863e716¢
TFOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE
(Muxpockon uupposoii 1adoparopun «Touka pocray)
1 KonrtponsHas padora no Teme"Kierka - bubnuoreka [IOK
CTPYKTYpHasi €JMHUIIA KUBOTO" https://m.edso00.ru/863e674e
bubmuorexa [JOK
12 06 0
MEH BELLECTE T METaboHaM https://m.eds00.ru/8636766¢
bubmuorexa [JOK
1 o . X
3 OTOCHIHTES. ACMOCHITTES https://m.edso00.ru/863e7c98
bu6mmoreka [IOK
14 it 00
dueprerieckiii odme https://m.edsoo.ru/863e7aae
15 buocuntes Genka. Peakuus MmaTpuaHOTO bubnunoreka [JOK
cunTe3a TpaHcisnus — OMocHHTE3 Oelka https://m.edso0o.ru/863e796e
16 HexkneTounsie (hopMbI JKU3HH — BHPYCHI bubnnoreka [JOK
[ToaroroBka Kk KOHTPOJIBHOU paboTe https://m.eds00.ru/863e7540
17 KonTponbhas padora no teme "O0MeH bubnuoreka [IOK
BEIIIECTB U SHEPTUH B KJIETKE" https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
18 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
JKu3HeHHBIN UK KJICTKU. JleneHne KIeTKH.
Murtos. JlabopaTopHnas padota Ne 3
19 «Habnroenre MuTO3a B KIIETKaX KOHYMKA 05 bu6mmorexa [IOK
KOpENIKa JIyKa Ha TOTOBBIX ' httDS://m.edsoo.rU/863e7dC4
MHKpOIIpErapaTax» (muxpockon uugposoi
aadopaTopun «Touka pocTay)
bu6mmoreka [IOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 05 bubnuoreka [IOK

OmnonorBopenue. JlabopaTtopHas pabora Ne

https://m.eds00.ru/863e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e81b6

4 «3y4yeHne CTpoeHHs MOJIOBBIX KJIETOK Ha

TOTOBBIX MUKPOIIPEINIAPATaX) (MUKPOCKON
uudposoii 1adopatopuu «Touka pocra»)

22 NunuBunyanbHOE pa3BUTHE OPTAaHU3MOB bubmorexa LHOK
AMBIAY P P https://m.eds00.ru/863e8436
['eHeTnka — Hayka 0 HACJIEACTBEHHOCTH U
n3menuuBoctr [IpoBepounas pabora bubnmoreka [JOK

23 "

PazmHoXeHuEe M MHAUBUIYAIbHOE https://m.edso00.ru/863e86f2
pa3BUTHE OPraHU3MOB"

24 3aKOHOMEPHOCTHU HACJIEI0BAHUS TPU3HAKOB. bubnuotexa [JOK
MoHOTHOPHIHOE CKPEITUBAHHE https://m.edsoo.ru/863e8878

o5 JurubpuaHoe ckpermBanue. 3aKoH bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOE HaclIeI0BaHHUE ITPU3HAKOB.

JlaGopaTopHas pabora Ne 5 «M3yuenue

26 e3 JII:;TaTI())B M(?HOFI/I6 WHOTO I/)I,II 0.5 bubmmorexa [JOK
pesy pr ' https://m.eds00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax

97 I'enetuka nomna. HacnegoBanue npu3HakoB, bubnmnoreka [JOK
CUEIUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

28 Nzydenne moaudukannoHHOM 0.5 bubmmorexa [TOK

ya ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHUE BaPHAIIMOHHOTO
psilia ¥ BapUalMOHHOU KPHUBOW»
HacnencTenHas ”3MEHYHBOCTb.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnuoreka [IOK
MYTalUi y 1po30(HIIbl Ha TOTOBBIX ' https://m.edso00.ru/863e8efe
MHUKpOIIpernapaTax»

bu6mmoreka [IOK
30 I'enernka yenoBeka

https://m.eds00.ru/863e8d78
31 O6006mmenue o Teme «HacneacTBeHHOCTD U



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

W3MEHYHUBOCTh OpraHu3MoBy. [IpoBepouHas
paborta

Cenexuus Kak Hayka U nporecc MeToasl u

32 JIOCTH>KEHHS CEJICKIIUU PACTEHHUM 1 1 bubmuorexa [JOK
JKUBOTHBIX BMOTEXHOJIOTHS KaK OTpacib https://m.eds00.ru/863e9214
npou3BojicTBa MIToroBoe moBTOpEeHHE

bu6mmoreka [IOK
33 Hrorosas konTpostkHas pabora L https://m.edso0.ru/863e9214
bubmuorexa [JOK
4 I 1
3 OABCACHIE HTOTOB https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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1.

OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. [Taceunuk B. B., Kamenckuit A. A., PyoroB A. M. buosnorus 10 kiacc.

bazoBrlit ypoBeHs. - M.; IIpocsenienue - 2023

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA

1. JIepnep I'. U. buonorus. TemaTnueckue TpeHUPOBOUYHBIE 3a4aHus. - M.; DkcMO
- 2023

2. YeOnime H. B. buonorus. Iloco6ue nis nocrynatomux B BY3b1. - M.; «HoBas

BOJIHa»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

«Enunas xomnekius L{uppossix O0pasoBarenbhbix Pecypcon» (http://school-
collection.edu.ru/).

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

http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knerox

http://biokhimija.ru/lekcii-po-biohimii.html - Gunoxumus

http://evolution2.narod.ru/index.htm - sBomrous

http://nrc.edu.ru/est/r4/ - Guonorudeckast KapTHHA MUPA
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