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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMmbl IO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUIS
ONpeJeNeHus] MOAXOA0B K (OPMHUPOBAHUIO COJAEpPKAHUSA Yy4yeOHOro mnpeaMmera
«buonorus» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jei, CoaepKaHMs, pe3yJbTaToB OOyYeHHs U
TpeOOBaHUI K YPOBHIO MMOATOTOBKU BBITYCKHHKOB, MOJIOKEHUS 00 00LIUX LENSIX U
MPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro
obOmero oOpa3oBanusi B Poccuiickoii @Depepaiuu, a Takke TMOJOXKEHUS O
cnenugurke O0MOJIOTHH, €€ 3HAUEHUH B NMMO3HAHUU >KMBOM MPUPOABI U 00ECTICUEHUH
CYLIECTBOBAaHUS 4YeNoBeYeCKOro odimiecTBa. COrilacHO Ha3BaHHBIM MOJIOXKEHHSIM,
oIpeeNeHbl OCHOBHbBIE (DYHKIIMM MPOTrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu nOa€T NpPeACTaBICHUE O LensaX, 00 o0uiei
CTpaTeruud OOy4YeHUs, BOCIHUTAHMS U PA3BUTHUA OOYYAIOIIMXCS CpeACTBAMHU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
collepKaHUe, €ro CTPYKTypy, pacopeleiieHue Mo pas3jiejaM M TeMmaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 0Opa30BaTEIbHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuxcs.

B nporpaMmMe 1o OWONOrMM TakkKe YUWUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbLHOU
NeATEeNIbHOCTH/Y4eOHbIX JCHCTBUI O00ydYaronuxcsi MO OCBOCHHUIO COACPKAHUS
OMOJI0rnYecKoro o0pa3oBaHMsl.

B nporpamme no ouonorun (10-11 kiaccel, 6a30BbIil ypOBEHB) peaii30BaH
INPUHLMI [PEEMCTBEHHOCTH B H3yYE€HHUU OHoJoruu, Osaronaps 4eMmy B Hel
IIPOCMATPUBAETCA HANPABICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C
(GOpMHpOBAaHMEM  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHMUS, LEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTaBICHUI O 3J0pOBOM
o0Opa3e XKM3HM U OEpeKHbIM OTHOUIEHHMEM K OKpY)Karolleil NpUpOAHOW cpene.
[loaTOMy Hapsigy ¢ M3ydeHHEM OOLIEOMOJIOTMUECKUX TEOpUH, a Takke 3HaHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOLIUX B
HUX IPOLIECCOB B MPOrpaMMe Mo OHUOJIOTMHU YAEJIEHO BHUMAHUE HCIOJIb30BAHHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM JKU3HU ISl pEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHcClie: NpO(UIAKTHUKY HACIEIACTBEHHBIX 3a00JIEBaHUW YENOBEKA, MEIUKO-
Tr€HETHYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJecO00pa3HOro MOBEJIEHHUS B OKpYXKarolledl NpUpOIHON cpele, aHaiau3a
BJIUSIHUSL XO3SIMCTBEHHOM JESITENIbHOCTU 4YeJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAaHHUS K MPUKJIIAJHON HANPaBIEHHOCTH
yueOHoro npeamera «buosorus» mpoauKTOBAaHO HEOOXOJAMMOCTHIO OOECIeUEHUS



YCIIOBHU TSI PEIICHUS OJTHOM M3 aKTyaJlbHBIX 334 IIKOJBHOTO OMOJIOTHUYECKOTO
oOpazoBaHus, KOTopas Tmpeamnosiaraer ¢GOpMUpPOBaHUE Yy  OOYydYarOIIUXCS
CIIOCOOHOCTH aJlallTUPOBAThC K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLIErOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (GOpPMUPOBAHUE Y OOyYAIOUIUXCA MPEACTABICHUU O
HAay4YHOH KapTHUHE MUpA, paciiupseT W o0oOlIaeT 3HaHUA O KUBOW IpHUpone, e€
OTJIMYUTENIbHBIX MpPU3HAKaX — YpPOBHEBOW OpraHM3alUdyd M 3BOJIIOLUH, CO3JAET
YCIIOBHUS  JUJIs: TIO3HAHWS  3aKOHOB  JKMBOW  MPUPONBI,  (OPMHPOBAHUS
(YHKUMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M Oe3omacHoro ooOpasa
KU3HU, YKOJIOTHUYECKOTO MBIIICHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOUW MPUPOJIE
U YEJIOBEKY.

Bbonpioe 3HadueHne OMOIOTHST UMEET TaKXKe JJIST PEIICHUS] BOCITUTATEIBHBIX U
pa3BHBAIOLIMX  3aJad  CpeaHero  odmero o0pa3oBaHMs, COLUMAIM3ALUU
oOyuvaromuxcsa. M3yuenne Ouosnorun oOecrneunBaeT yCaoBUs ISl POPMUPOBAHUS
WHTEJUICKTYaTbHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOM KYJBTYpbI, CIOCOOCTBYET HMHTETpalMi OWOJIOTMYECKUX 3HAHUHU C
MIPEICTABIICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O MpeAHA3HAYEHUH Y4YeOHOro mnpeaMera
«buonorus» CcOCTaBWIM OCHOBY /I OIpEAeNieHHus IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKaHMs, MPEJCTaBICHHOr0O B Mporpamme 1o
ouosoruu.

Otb6op coxepxkaHus yueOHoOro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUNA KYJIbTYpOCOOOpPA3HOIO MOJX0Ja, B COOTBETCTBUU C
KOTOPHIM O00ydYarmuecss JOJDKHBI OCBOUTH 3HAHWUS W YMCHHUS, 3HAYUMBIC [IJIS
dbopmupoBaHus 00IIEH KyJIbTYphl, ONpPEACISIONIME aJeKBATHOE IOBEJACHUE
YeJIoBEKa B OKpYXKaroled NpUpOAHOU cpejie, BOCTpEOOBaHHbIE B MOBCEIHEBHOMU
KU3HU U TPAKTUYECKOU nesTenbHocTH. Oco0oe MECTO B ATOM cHCTeME 3HAHUU
3aHMMAIOT 3JIEMEHTHI COJIepKaHUs, KOTOPBIE CIIy>KaT OCHOBOMU i1 (POPMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HayYHOW KapTUHE MuUpa U
IIEHHOCTHBIX  OPHCHTANMSIX  JIMYHOCTH,  CIIOCOOCTBYIONIUX  T'yMaHH3aIlUU
OMOJIOrnYecKoro o0pa3oBaHMs.

CTpyKTypupOoBaHHE COJAEpXKaHUs Y4eOHOro MaTepuaja B MHporpamme Io
OMOJIOTMM OCYILECTBJIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOIM OpraHu3aluu u
ABOJIIOLMHU. B COOTBETCTBHUHU C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COJEpKaTeabHble JIMHUU: «buosorus kak Hayka. Metoasl
HAay4YHOIo Mo3HaHus», «KieTka kak Ouosorumueckas cuctemay, «OpraHuzM Kak



Oouonornueckas cucremayn, «Cucrema U MHOrooOpasue OpPraHMYEeCKOro MHpay,
«IBOTIOLHMS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydyenus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIMOHAJIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHE yMEHUM
WCIIOJb30BaTh 3TWU 3HAHUS JUISl TPaAMOTHBIX JIEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOMW MPUPOJIBI U PEIICHUS PA3IMYHbBIX )KU3HEHHBIX MTPOOJIEM.

JlocTimkeHue 1enu u3ydeHus yueOHoro rnpeamera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CISAYIONINX 3aay:

OCBOEHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OUOJOTUYECKUX TEOPHUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIyKallluX OCHOBOM
Uit (OpMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYyYHON KapTUHE MUpa, O
METOJ]aX HAy4YHOI'0 MO3HAHMS, CTPOCHUU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOIOTHH;

dbopmupoBaHue y OOYyYaIOIIMXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPYECKHX CIOCOOHOCTEH B MpolleccCe aHalu3a JaHHBIX O MYTAX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, UACH WM MOAXOAOB K H3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAHOBJIEHHUE Yy OOydarommxcsi oOmed KyJabTypbl, (QPYHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPUPOJABI HA OCHOBAHUU 3HAHUN U ONbITA, MOJYYECHHBIX MpHU
M3yYeHUU OUOJIOTUH;

dbopmupoBaHue y O0OydYalIIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESATEIBHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOKHOCTU IO3HAHUSI YEIOBEKOM 3>KHUBOM
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHICCKUX
HOPM TIPU NPOBEICHUU OMOJIOrMYECKUX UCCIICIOBAHUM;

OCO3HAHHE IIEHHOCTH OWOJIOTUYECKUX 3HAHUM JUIsl TOBBIINIECHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpbl, 1Sl (HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHON >KU3HU JJIS
OILICHKU MOCJIEJICTBUI CBOEH AESATEILHOCTH MO OTHOIIECHUIO K OKPYIKaroIIeH cpee,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHUE U COOJIIOACHUE MeEp NPOPUIAKTUKU
3a00J€BaHUI.

B cucreme cpeanero oOuiero oOpaszoBanusi «buonorusi», u3ydaemass Ha
0a30BOM ypOBHE, SIBIII€TCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
cocTaB npeaMeTHo obsiactu «EcTecTBEHHO-HAYYHBIE PEIMETHIY.



JI71st u3yueHus OMoJ0THM Ha 0230BOM YPOBHE CPEIHETO 00IIEero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hemenmo), B 11 kimacce — 34
yaca (1 yac B Hezeno).



COIAEPXAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJiorusi Kak HaykKa.

buonorus xak Hayka. CBsizb OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HaykaMu, (puiocopueid, STUKON, SCTETUKON U MPABOM.
Ponp Ouosiorun B (OpMUPOBAHUU COBPEMEHHOM HAy4YHOM KapTHHBI MHpA.
Cucrema OHMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kiaccuukaiusi, MOJEIMpPOBAaHUE, CTaTUCTUYecKas o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeToAbl TO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Ipaktuueckass padora No 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPHU
M3YUYEHUU OUOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U MX OPraHU3AIUSA.

Kubie cuctembl (OMOCHCTEMBI) KaK MPeIMET n3yueHust ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHHU OpraHU3AIMH OMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHOTe0IeHOTUYECKu), OnoCcEepHBIil.

JdeMoHCcTpanum:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3alUU
YKUBOM IPUPOIBI».

O6opynoBanue: monenb Mmonekyisl JJTHK.

Tema 3. XumMHn4uecKuil COCTaB U CTPOEHHUE KJIETKH.

XUMHYECKAN COCTaB KIETKU. XHUMHUYECKUE DJIEMEHTBI: MAaKPOIJIEMEHTHI,
MHKPO3JIEMEHTBI. BoJia 1 MUHEpalbHbIE BEILIECTBA.

OyHKIIMM BOABI W MHUHEpaJbHBIX BemecTB B Kierke. llommep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
Hes3ameHnmMble 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (IepBUYHAS, BTOpPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHEe CBoiicTBa OenkoB. buonoruueckue
(byHKUMN OENKOB.



depMeHTsl — Owonorumyeckue kartanumzaTopel. CrpoeHue ¢depMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTHas crneuuduyHocts. Kodepmentel. BurtamuHsbl.
OTnnuns (epMEHTOB OT HEOPraHUUYECKUX KaTalnu3aTOPOB.

VYraeBoapl: MoHocaxapuabl  (TJIIOKO3a, pubo3a U JAC30KCHpH003a),
nvucaxapunpl  (caxaposa, JlaKkTo3a) MW IoJucaxapuiabl  (Kpaxmall, TJIHKOTEH,
LeJuI0I103a). buonornyeckue GyHKIMH YIIIEBOJIOB.

Jlunuael:  Tpurauuepunsl, ¢dochoaunuasl, crepounbl. [ 'uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornyeckue @ynkuun aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK UICTOUHUKOB SHEPIHUHU.

Hyxknennossle kucnorsl: [JHK u PHK. Hyxneotuasr — MoHOMEDPHI
HyKJIenHOBbIX KucaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune u ¢pynkuuun PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHH.

[utosorus — Hayka o kietke. Kinerounas teopusi — npumep B3auMOAECHCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. METObl U3yUEeHUS KIIETKHU.

Knerka kak uenoctHass >kuBas cucrtema. OOmMe TMNpU3HAKK KIIETOK:
3aMKHyTas HapyxHas memOpaHa, mosekyibl JIHK kak renetmueckuil anmapar,
CUCTEMa CUHTe3a Oelka.

Tunel KIETOK: dyKapuoTHueckas U mpokapuotuyeckas. OcoOeHHOCTH
CTpPOCHHMSI TpokapuoTudeckod kietku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, XUBOTHOU H
IpUOHOM KJIETKH.

[loBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIJIETOYHAs CTE€HKA, TITUKOKAIUKC, UX
¢bynkiuu. [Inazmatuyeckas MemOpana, e€ cBoiicta u pyHkuuu. [{uronnazma u eé
opraHonabsl. OgHoMemOpaHHble opraHouabl kKieTku: OIIC, ammapar I'onbmxu,
nnu30combl. [loyaBTOHOMHBIE OpPraHOWJIbl KJIETKU: MUTOXOHAPHUH, IUIACTUIBIL.
[Ipoucxoxaenne MUTOXOHApUA W TacTuA. Bunbl mnactua. HememOpanHbie
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJH, PECHUYKH,
KIyTUKU. QYHKIMU OPraHOUI0B KJIETKU. BrirroueHus.

Snpo — perynsatopHblil neHTp kieTku. CTpoeHue snapa: sigepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammer:  «Pacnpenenenne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOE».

Tabmunpsl 1 cxembl: «llepuogmyeckas Tabmuiia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKyIbl BOJb», «buocunrtes 6emnka», «CTpoeHHEe MOJIEKYIIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucinotel. JJHK», «CtpoeHue moliekyiibl



ATD», «CtpoeHnEe 3yKapuOTUYECKON KIETKN», «CTpOCHUE KMUBOTHOW KIETKW,
«CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHHuE MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue siipa KIEeTKN», «YTIeBOAbD, «JIumuas.

OG6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYJOBaHHWE [Jisi MPOBEICHUS
HaOJIIOJICHUM, HW3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTENbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

JlaGopaTopHble ¥ NPaKTUYeCKUE PadoThI:

Jlaboparopnast pab6ora Ne 1. «l3ydyeHue KaTadIUTHYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha mpUMepe aMujIa3bl MIIM KaTaaasbl)y.

Jlaboparopnass pabora No 2. «/3ydyeHue CTpOEHHUS KIETOK pacTeHHUIA,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKONOM Ha TOTOBBIX MHKpOIpenaparax u Hux
OMHCaHUE.

Tema 4. ’KusHe1esITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) U
TACCUMUIIAIMSA (PHEPreTUYECKUM OOMEH) — JBE CTOPOHBI €IMHOTO IIporecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUU B IMOHUMAHUU
MeTadou3ma.

Tunel oOMeHa BellecTB: aBTOTPOHBIN U rerepoTpodHbiil. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN SHEPTUHU B KIIETKE.

®otocunte3. CBeroBass u TemHOBas (a3bl (dorocuHTe3a. Peakuun
dbotocunTesa. DPpdekTUBHOCTL PoTOCHMHTE3a. 3HaUeHNE (OTOCHHTE3A IS KU3HU
Ha 3emiie. BiausiHue ycnoBuii cpeabl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIECHUS €0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMmocuHTe3. XEeMOCHHTE3UpYIolue OakTepun. 3HAaUeHUE XEMOCHHTE3a IS
KU3HU HA 3emIIe.

OHepreTuueckuii oOMeH B KieTke. PacliemyieHne BellecTB, BbIJCICHUE U
AKKyMYJIUDOBAHUE DSHEPruU B KIETKE. OJTallbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHUCIECHHE, WA KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBanue. O} hexTuBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakuiuu wmatpuuHoro cunrte3a. [enernueckas wundpopmanus u JIHK.
Peanuzanus reHernyeckol uHpopManuu B KIETKE. ['€HETMYECKUM KOl U €ro
cBoicTBa. Tpanckpuniusi — Mmatpuunbiii cunte3 PHK. Tpancnsuus — Ouocunrtes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢hopmbl xKu3HU — BUpychl. ctopust otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEGHHOCTH CTPOEHHUSI U IKU3HEHHOTO IHKJIa BHPYCOB.
bakrepnodaru. bone3snn pacteHui, >XHUBOTHBIX M 4YEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc mummynoneduimra yenoseka (BY) — BozOyaurens CIIN/a.



OOpatHast ~ TpaHCKpWMIIUS, peBepraza ©W  uHTEerpasa. IIpodumakTtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00J1€BaHUIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuios, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunbl u cxembl: «Tunbl uTanusy, «Metadoauzm», «MUTOXOHAPUSY,
«OHepreTH4eckuit oOMeH», «Xiopormiaact», «Dotocunred», «Ctpoenue JIHK»,
«CtpoeHue U pyHKIHMOHUPOBAHUE reHa», «CuHTe3 Oenkay, «'eHeTHYecKuil Ko,
«Bupycw», «baktepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIN]a,
oaktepuodaray, «Pemnmukarus JJTHK».

O6opynoBanue: Monenu-anmnkanuun «Yasoenne [IHK u Tpanckpumnuumsy»,
«buocunres 6enka», «CTpoeHue KIEeTKu», Mojelb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounslil 1muki, WM >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipomecchl, mpotekatonue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HaO0Op — KapuOTHIL.
JluniouaHbld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJbI.
[uTosOrnuecKkne OCHOBBI PA3MHOXKEHUS W  HWHIUBUAYAJIbHOTO  PAa3BUTHUA
OpPraHu3MOB.

Henenue xietkn — muto3. Ctaguum murtosa. IIporecchl, NpouCxXoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICI MUTO3A.

[IporpamMmmupyemasi ruOENb KIETKHA — allONTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroioe u noyioBoe. Buasl 6ecronioro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, IIOYKOBAHHUE OJIHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXkeHUE. VMckyccTBEeHHOE KIOHMpPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JJIsI CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHUS OT OECIIONOrO.

Meiio3. Ctaguu meiio3a. Ilporecchl, OpouCXOAsIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormyeckuit cmbICa U
3Ha4YE€HUE MEeKno3a.

'amerorenes — mporecc o0Opa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBbie xene3bl: CEMEHHUKUA M SUYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ou[, SIMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIECTOK M crepmMaTo30uaoB. OIUIOA0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, ractpyisuus, opraHorenes3. IloctamOpuoHanbHOe pa3BuTHe. Turbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMpPsMOE, HenpsiMoe (JIMuyuHOYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJACTBA.

Poct u pasButme pacreHuit. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdeMoHCcTpanum:

Tabmuislt U cxeMbl: «®DOpMbI Pa3MHOXKEHHUS OpPraHU3MOBY, «J/[BoiiHOE
OIUIOAOTBOPEHUE Yy ULBETKOBBIX pacTeHun», «BereratuBHOE pasMHOKEHUE
pacteHuity, «Jlenenue kieTku Oakrepuil», «CTpoeHHE TMOJOBBIX KIETOK»,
«Ctpoenue xpoMocombl», «Kmetounei nukim», «Pemmmkanus JIHK», «Mutosy,
«Menos», «IIpsmoe u HenpsMoe pa3BuTue», «l'ameroreHes y MICKONUTAOLIUX U
4yea0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3A».

O6opynoBaHue: MHMKPOCKOTI, MUKPOIIPENapaThl «CriepmMaTo30U bl
MJICKOIIUTAIOLIETOY, «SHleKkneTka miuekonuTarmero», «KapuoknHes B KiIeTKax
KOpelKa JyKa», MarHuTHas MOJENb-allUIuKalusa «/leneHue KIeTKn», MOJEIb
JTHK, Mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopnasi pabora Ne 3. «HabGmromenue MuTO3a B KIETKaX KOHYHKA
KOpEelIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnast pabora Ne 4. «M3yueHue CTpOEHHsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAapaTax».

Tema 6. HacsiencTBeHHOCTh M HU3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaumn reHeTuku. Mictopus pa3Butus reHeTuku. Pones nuronoruu
U SMOpHOJIOTUU B CTAHOBJIICHUM TEHETUKHU. BKilaj pOCCHUUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TE€HETUKUA. MeETOolbl TEHETUKH (TUOPUIO0JIOrUUYEeCKUA,
[UTOT€HETUYECKUHM, MOJEKYISIpHO-TeHEeTHYeCKuii). (OCHOBHBIE T'€HETHYECKHUE
NOHATHS. [ eHeTnueckass CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUA IMPU3HAKOB, yCTaHOBIECHHbIE . MeHnenem.
MonorubpugHoe CKpelMBaHue. 3aKOH eJuHO-00pa3usi THOpPUIOB MEPBOTO
nokoJieHusi. [IpaBuino JQOMHUHMpPOBaHMS. 3aKOH pPAaCUICIUICHUS MPU3HAKOB.
I'unoresa yucrorel ramer. [1oaHOE M HEMOTHOE TOMUHUPOBAHUE.

JlurnObpuHoe  CKpeniMBaHMe. 3aKOH  HE3aBUCHUMOTO  HACIEJOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
Ananusupymoliee ckpenupanue. Fcrnonp30Banne aHaIM3UPYONIEro CKPENMBaHUs
JUTSL OTIpEIeSIeHHsI TeHOTUIIa 0COOu.

CueruieHHoe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLIETJIECHHOMY HACJIEIOBaHUIO T€HOB. HapylleHue cuenjieHuss reHoB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasI TEOpHUs HACIEACTBEHHOCTH. | €HETHYECKHE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMpeAeeHre Moyia. AyTOCOMBI U MOJIOBBIE
XpomocoMmbl. ['oMoramerHele W reTeporameTrHele OpraHus3mbl. HacienoBanue
MPU3HAKOB, CLEIUIEHHBIX C IOJIOM.

N3MeHunBOCTh. BBl N3MEHUYNBOCTU: HEHACIEACTBEHHAs U HACJICICTBEHHAS.
Posb  cpeapl B HEHACHEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONW U3MEHYMBOCTH. BapuanimoHHbIN psiji 1 BapualluOHHAST KpUBasl.
Hopma peakunu npuszHaka. KonnuecTBEHHBIE M KauyE€CTBEHHBIE MPU3HAKU U HUX
HopMma peakinu. CBolicTBa MOANGDUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHasi, WM TEeHOTUIIWYECKas, W3MEHUMBOCTh. KoMOMHATHBHas
M3MEHYUBOCTh. Melo3 W TO0JIOBOM TpolecC — OCHOBA KOMOWHATUBHOMU
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaiuss MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKUHbI MyTauui. MyTareHHble (pakTOpBbI.
3aKOH rOMOJIOTMYECKHUX PSAJOB B HACJIEACTBEHHOM n3mMenunsoctu H. 1. BaBuiiosa.

BuesnepHas Hacne1CTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YyeJIOBEKA: N'eHeAIOTHUECKUM, OJIM3HEIIOBBIN, IIUTOT€HETUYECKUHM, OMOXUMUYECKHM,
MOJIEKYJIAPHO-TEHE TUYECKUM. CoBpemeHHOe ONPEEIIEHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILIBIO
[111P-anamn3a. HacmencTBennnle 3a00JIeBaHUS dYEIIOBEKAa: T'C€HHBIC OOJIC3HU,
00JIe3HU C HACIEICTBEHHOM MpPeapacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckne ¥ reHeparhBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUMIIBI
310pOBOT0O 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS T€HETUYECKUX
Oone3Hel. MeanKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAUIIMHCKOM
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUN YeIoBeKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

TaOmumbel ©W = CXEMBL: «MoHOTHOpHAHOE  CKpCIIMBAaHHE H  €ro
HUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHHSI W €ro LHUTONCHETUYEeCKas
OCHOBa»,  «3aKOH  YHUCTOTBI  ramer», «JurubpuaHoe  CKpeluBaHUE,
«lutonornyeckue OCHOBBI JTUTHOPHUTHOTO CKpELIUBAHUSAY, «Menos»,
«B3auMoIenNCcTBUE AJUICNIBHBIX TE€HOB», «l'eHeTuueckue KapTbl PaCTECHUM,
KUBOTHBIX U 4eEJIOBEKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUIEHHOTO C moJioMm», «KapuoTumbl YenmoBeka H KUBOTHBIX», «Buubl
U3MeHYuBOCTUY», «MoaudukamonHas W3MEHUUMBOCTHY, «HacnemoBanue pesyc-
(baxTopay, «I'eHeTuKa rpynn KpoBu», «MyTalluoHHasi U3MEHYUBOCThHY.

O6opynoBaHue: MoJenU-anIIuKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapar «Jlpozoduna» (HopMa, MyTaiuu
(hopMBI KPBUIBEB U OKpPACKH Telia), repdapuii «'opox moceBHOIN».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIIHOTO H
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIpPENapaTaxy.

Jlaboparopnas padora Ne 6. «M3yyenue MoaupUKaIIMOHHON U3MEHUUBOCTH,
MOCTPOEHME BAPUALMOHHOIO PsAia YU BAPUALMOHHON KPUBOMY.

Jlaboparopnast padora No 7. «AHanu3 MyTtanuil y apo30¢Quibl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktueckas pabora Ne 2. «CocTaBlieHHME U aHalW3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cestexkuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IMPOLECC. 3apOKICHUE CEIIEKIMU U JOMECTUKALMA.
Yuenue H. W. BaBuioBa 0 1eHTpaX NPOUCXOXKICHUS W MHOroooOpasus
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MpOUCXOXKAEHUS TOMAIIHUX >KUBOTHBIX. COPT,
opoja, MTaMM.

CoBpeMeHHbIE METOJIbI CeIeKINMU. MaccoBbI U UHAUBUAYAIBHBIM OTOOPHI B
CCJICKIIMM PpACTeHUHM M KUBOTHBIX. OIlEHKAa HKCTepbepa. bInM3KopoaCTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YWCTHIX JIMHUM.
I'eTeposuc, unu rubpuanas cwia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPHJIMHT.
Otnanénnas rulOpuausauus u €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M
MOJIyYEHUE TIOJUIUIOUAOB. JlOCTHMKEHUS CENEeKUUU pPACTCHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonoruss kak OTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3nanust pexomOuHantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nxeHepus. Knerounsle KyabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHHUM.
KnonupoBaHre BBICOKONIPOAYKTUBHBIX CEIIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue M 3tudeckue  npodisembl. MO - reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmunbsl 1 cxembl: kapra «lIeHTphl NPOUCXOXKIECHUS U MHOTroo0Opa3us
KYJIbTYPHBIX pacTeHuin», «llopoabl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHuity, «Otnanénnas rudpuauzamnusy», «Padotsl akanemuka M. @. liBanoBay,
«Ilonumnonaus», «OObeKThl OuoTexHonorun», «KieTtounele KyJabTypbl U
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS .



JlabopaTopHble U NpaKTHYECKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHUS CEJIEKIMU PACTeHUU U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Yy4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLUMOHHAS 0MOJIOTHSL.

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIOLMOHHOM TEOpPUU. OBOJIIOIUOHHAS
Teopusi U €€ MecTo B Ouojoruu. BinusiHue SBOJIOLMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHTomorndeckue: MOCAEAOBATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTUYECKON JIETOMHUCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4usl 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTMYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX MyTeHd y BceX
OpraHU3MOB.

OpomonnoHHas teopusa Y. JlapBuHa. [Ipennocsuiku BO3HUKHOBEHUS
napBUHU3MA. JIBMOKyIIME CHJIBI 3BOJNIONUU BHUJIOB 10 JlapBuHy (M30bITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOMNpeaeaEHHass U3MEHYUBOCTb,
O0opb0a 3a CyIIecTBOBaHKE, ECTECTBECHHBIN 0TOOD).

CunreTtnyeckas Teopust 3Boironuu (CTI) u e€ OCHOBHbBIE MOJIOKEHHUS.

MuxkposBomtornus. [Tonmynsiiusa kak eIMHUIA BUIA U SBOJIIOIUY.

JIBrokymiue cuibl ((pakTophl) 3BOJIIOIMU BUAOB B Mpupojae. MyTallMOHHBIH
MpolecC M KOMOWHATHMBHAST M3MEHYHMBOCTh. [lomynsiiioHHBIE BOJHBI U Jpeid
reHoB. M3omsiust u Murpanusi.

EcrtectBennsiit otOOp — HampaBisiomuil  (aktop SBOIONUU. DOpMBI
€CTECTBEHHOTO 0TOOpAa.

[Ipucnoco06eHHOCTh, OpPraHU3MOB KakK pe3ylbTaT 3Boionuu. llpumeps
MpUCIOCO0JIeHU y opranu3MoB. ApoMop(03bl U UTUO-adanTallUu.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOI0THIECKoe.

MakposBomtonusi. Dopmbl  3BoIONMM:  (UTETUYECKAs,, JHUBEPreHTHas,
KOHBEpPreHTHasi, napasiesibHas. HeoOpaTuMoCTh 3BOTIOLIUH.

[IpoucxoxaeHne OT HeCHeUaIN3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crienuanu3anus. AJlanTuBHas pauaius.

JdemoHcTpanuu:



[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mroanep, A. H. Ceepuos.

Tabnuipl u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOobIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBbI 0TOOPY», «MHOrooOpa3ue COpTOB PacTEHUID,
«MHoroo6pasue  mopoJ  KUBOTHBIX), «[Tomyssuny, «MyTauuoHHas
U3MEHYUBOCTHY, «ApomMopdo3b», «Unmoanantauun», «OOImIas aereHepanus,
«/IBmkymue cunbl 3Bonwouuny, «Kapra-cxema wMapupyra nyremectBus Y.
HapBuna», «bopb0a 3a cymectBoBanue», «lIprucrnocoOIEHHOCTh OPTraHU3MOBY,
«"eorpaduyeckoe BUA00Opa30BaHUEY, «IKOIOTUUECKOE BUI000pA30BaAHUE.

O6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMUHBIMU THUIAMU OKPAaCKH,
Ha0oOp IJIOJIOB U ceMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIOCOONICHUN Y
KUBOTHBIX», MOJelb «OCHOBHBIE HAMPAaBICHHUS SBOJIONUN», 00bEMHAs MOJEIb
«CTpoeHHe TOJIOBHOTO MO3ra IMTO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoiUiekius «DOpMBI COXPaHHOCTH
HACKOIIAEMBIX JKMBOTHBIX M pacTeHun», Mojnenb amuukamusa «llepexkpéct
XpOMOCOM», BJIaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, MmyTanuu (GopMbl KPHUIBEB U
OKpPACKH Tela).

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BHUIIOB N0 MOP(HOIOTHUUECKOMY
KPUTEPUION.

JlaGopaTtopnas pabota Ne 2. «OnucaHue MpUCIOCOOJSHHOCTH OpraHu3Ma M
€€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U Pa3BUTHE KU3HH HA 3emuie.

JloHay4yHbIE TPEACTABIECHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUS KU3HM Ha 3emJiie: abuoreHe3 M MNaHcnepMmus. XUMHUYECKas
ABOMIONMS. AOHOTE€HHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE OATBEPKIACHUE XUMUYECKON 3Botonnu. HayanpHble sTarbl
ouonornyeckoil »Bomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKHM W HX 3BOJIOLUSL.
DopMUPOBAHUE OCHOBHBIX TPYIII JKUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emue mo 3pam u nepuoaaM. Kartapxei. Apxeickas u
nmpoTepo3oiickas d3pbl. Ilaneo3oiickas 3pa w €€ mepuoabl: KEMOPUMCKUM,
OPAOBUKCKHH, CUIIYPUMUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o3olickas 3pa ¥ €€ NepruoJibl: TPHACOBBIN, FOPCKUIA, MEJIOBOIA.

KaitHo3olickass »d2pa u €€ mNepuoabl: MaJCOr€HOBBINM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMaTa U TeoJOoTHYecKuX mpoiieccoB. OCHOBHBIE ATAllbI
ABOJIIOLIMM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHH U
XKUBOTHBIX. [losiBIIEHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro MHpa Kak oOTpakeHue »3BoJitoluu. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npenctaBieHui o
MPOUCXOXKJECHUU YelioBeKa. MeToabl u3ydeHusi aHTpornoreHe3a. CxXoictBa u
pa3nuus YeaoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YeTIOBEKa.

JIBroKyine CHUJIbI (dakTophr) AHTPOIIOrEHE3A. Hacnencrennas
U3MEHYUBOCTh U  €CTEeCTBEHHbIM oTOOp. OOmIecTBeHHbIH 00pa3  KU3HU,
W3TOTOBJICHUE OPYJIUN TPY/Aa, MBIILJICHUE, PEYb.

OCHOBHbIE CTaJ MU U BETBU SBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKU, YenoBek
yMenbl, YemoBek mnpsaMoxomdmuu, YenoBek HeaHAEPTAIbCKUU, YenoBek
pasyMHblii. Haxoaku #CKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMs, OOJACTh
pacupocTpaHeHusi, 00BbEM TOJIOBHOTO MO3ra, 00pa3 >KM3HU, OPYIHUs.

YenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOINEOUHAS
(eBpasmiickas),  Herpo-aBcTpajowaHas  (dKBaTOpHalibHas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHcKas).  YepThl  HPHUCIIOCOOJIECHHOCTH  MPEACTaBUTEICH
YeJIOBEUECKUX pac K YCJIOBUSIM CylIeCTBOBaHUsA. EQMHCTBO uenoBeuecKux pac.
Kpuruka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penm, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosumkHoBenne CoytHEUHON cHCTEMBI», «Pa3BuTHe
opraHuueckoro mupa», «PacturenpHas kieTka», <« KuUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHas CHCTeMa OpPraHUYECKOro MHPay,
«CpaBHEHME AHATOMUYECKHX YEpT CTPOCHUS YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsaH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHeumune moam», «/pesHue mroan», «llepsbie
COBPEMEHHBIE JTI0/INY, «HemoBeyecKue pachh».

O6GopynoBanue:  mymsiku  «[lpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAaHbOHIIA), CJICNKH WU
M300paXKeHUs KaMEHHBIX OpYyJIUil MNEepBOOBITHOIO YENOBEKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebna), TreoxpoHojoruyeckas Ta0nuna, Kouiekuus «DopMbl
COXPaHHOCTH MCKOTAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpPaKTUYeCKUEe PadoThI:

[Ipaktuueckast padora Ne 1. «/3ydeHne MCKOMAaEeMbIX OCTATKOB pPAcTEeHUUN U
KUBOTHBIX B KOJUICKIIUASIX).



OKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUN My3ei).

Tema 3. Opranu3msl H OKpYy Kamoas cpeaa.

DKoJIOTHs KaK HayKa. 3aJjaud U pa3feibl SKOJIOTuU. MeToabl IKOJIOTHYECKUX
UCCIeIOBaHUM. DKOJIOTHUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YeIOBEKa.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JyIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Okonornyeckue (akropel. Kiaccudpukanus >SKoIOTHUECKUX (PaKTOPOB:
abuoTnyeckue, OMOTHYECKHME U aHTpOINOreHHble. JlelcTBHE HKOJIOTHMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (pakTopsl: CBET, TeMIEpaTypa, BIaAXKHOCTh. DOTONEPUOIU3M.
[Ipucriocobyiienusi  OpraHuM3MOB K  JI€UCTBUIO  aOUMOTHYECKHX  (haKTOPOB.
buonornueckue puTMbl.

buotnueckue  (axTopshl. Bunsl  OMOTHMYECKMX  B3aUMOJICUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCAU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OWOTHYECKUX B3aMMOJEHUCTBUM [JIs1 CYILECTBOBAHMS
OpPraHU3MOB B MPUPOJAHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momysiiiuu. (OCHOBHBIE TOKa3aTeln
MONYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JuHaMuka 4ucIeHHOCTH MOMYISIUUA U €€ PEeryIIsiiusl.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuipl u cxembl: kapta «l[Ipuponnsie 30HB 3emin», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmynamuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NONYJIAu uHy3opun-rydensbkny, «llumiesbie nenmy.

JlaGopaTopHble U NPaKTUYeCKUEe PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdomornueckne 0COOCHHOCTH PaCTCHUHN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB
KoJieycay.

[IpakTtuueckast padora Ne 2. «[Toacy€T mIo0THOCTH MOMYJAIMN Pa3HbIX BUAOB
pAaCTEHUI».

Tema 4. Coo01iecTBa M 3KOJOTHYECKHE CUCTEMBI.

CooOmectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BHAOBasd,
MpOCTpaHCTBEHHAs, Tpoduyeckas (mumieBast). Buasl-momuHantel. CBs3W B
OHOoLIEHO3E.

Okonoruyeckre cucteMbl (3KocucTembl). [loHsiTue 00 »3KocucTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIOHEHTBl JKOCHUCTEMbI: IPOJYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHH JKOCUCTEMBI. llumieBble Iienmu U CETH.
OcHOBHBIE TOKa3aTelau SKOCUCTEMBbI: Ouomacca, HPOAYKIUS. OKOJIOTMYECKHE
MUpaMUJIbI:  TPOAYKIIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA HKOCHUCTEM:
YCTOMYMBOCTh, CAMOpEryJsitius, pazputue. CyKieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE ~ YKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToumBOCTH »3KocucTeM. CoxXpaHEHHE
OMOJIOTHUYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. 'panuiipl, coctaB U CTpPYKTypa
ouocdepnl. JKupoe BemectBoO M ero QpyHkuuu. OcobeHHOCTH Ouochepsl Kak
ro0anbHOM 3KOCUCTEMBbI. J[MHaMUuyeckoe paBHOBecME M oOOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Onochepe 3eminn. AHTpONIOT€HHbIE U3MEHEHHUsI B Ouocdepe.
['oGanbHbIe 3KOIOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHHe IPUPOABI U YeJI0BEUeCTRa. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBA yCTOMUUBOCTH Ouocdeprl. OCHOBA panmoOHaIBLHOTO
yOpaBieHUs MNPUPOJHBIMU pECypcaMu W HUX UCHOIb30BaHuE. JlocTkeHus
OMOJIOrMU U OXpaHa MPUPOIbIL.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuipl u cxemsl: «llumessie nenu», «buoleHO3: cocTaB U CTPyKTypay,
«IIpupogusie cooOmiectBay, «llenmu nuTaHus», «IKOJIOrMYECKasi MUPaAMUJIAY,
«buocdepa u yenopek», «IKocUCTEMA MIMPOKOJIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomenos Bomoéma», «ArpoueHosd», «lIpumepHsie
AQHTPOIIOTCHHBIE  BO3JACUCTBHUS HA  Ipupody», «Baxuelmme UCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BaXkHelIlas COCTaBISIONIAs
ounocheprs», «PakTopsl Aerpaganuu nouBy», «llapHukoBeiil 3dpdexr», «DakTopbl
paIMoOaKTUBHOTO 3arpsisHeHus Ouocdeps», «OOmas cTpykTypa Ouochepbi»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azota B IpUpOIE».

O6GopynoBaHue: Mojenb-anmiukanus «Tunuunaele OMOLIEHO3BI», TepOapuii
«PactuTenpHbIe COO0IIECTBaY, KoJeKIun «buorienosy», «Bpeaurenn BaxxHEHITHX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu U KOJUIEKIMH pPAaCTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJIOIMYECKUM TpYyIIaM OJHOr0 BHJA,



Kpacnass kuura Poccuiickoii ®deneparnu, u300pa’keHHs] OXpPaHSIEMBIX BHJIOB
PACTEHUM U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHMA [IPOI'PAMMLI 110
BNOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiIuBalOTCS TpeOOBaHUA K pe3yibTaTaM
OCBOCHHUSI OOy4YalolUMHCSI TporpaMM  CpeaHero o0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATHBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUsS mIpeaMmera «buosorus»
BBIJICJIEHBI CIEAYIOIIHNE COCTABIISIIOLINE: OCO3HAaHWE OOYYAIOIIMMUCS POCCUHCKON
rpaXXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACICHUI0, HallMuyue MOTUBAIIMM K OOydYeHHIO OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAAUIMN pa3BUTUS OUOIOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO0  00pa3oBaHUs, HAJIMYME HSKOJOTMYECKOTO  IMPaBOCO3HAHUS,
CIIOCOOHOCTU CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS mpeamera «buonorus» mocturarorcs B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, NMPUHSATHIMUA B OOIIECTBE MpaBWIaMU U HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIIUTAaHUS U
CaMOpAa3BHUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULMM JUYHOCTH, NATPUOTU3MA,
YBXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCEPEKHOrO0 OTHOIIEHUS K KYyJIbTYPHOMY HACIEAUI0 U
TpaJUuLMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKPYKAIOIIEU CpELE.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIleCTBa, pacUIMpeHUe >KU3HEHHOTO
ONbITa W OMbITA JIEITEIBHOCTH B MPOLIECCE PEa3allMi OCHOBHBIX HAIPaBICHUU
BOCMUTATEIBHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCsad KaK aKTUBHOTO U

OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TO3UILIMIO TO0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JAEUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIOJICH C Pa3HbIMHU YOEKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M HCCIENOBATEIbCKUX 3a/lady, YBaXKUTEIbHOIO
OTHOILIECHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO CO/IepKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHUOTUYECKOr0 BOCTIUTAHUSA:

chopMHPOBAaHHOCTH POCCUMCKOU TpakJaHCKOMN UICHTUYHOCTH,
MaTpuoOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYAE;

CHOCOOHOCTh OLIEHMBATHh BKJIaJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHe OHMOJIOTHM, TOHUMAHUS 3HAYECHHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

unerHas yOexJIE€HHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIECHU;



MOHUMAaHKE YMOIIMOHAIILHOTO BO3/ICHCTBUSI )KMUBOU MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAYECTBA TBOPUYECKOMN JIMIHOCTH;

5) ¢usuveckoro BocnmuTaHHUSA, (POPMHPOBAHUN KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOIO 0JIarONmoJIyYns:

MOHUMaHUE W peaau3alus 37J0pOBOTO U Oe3omacHOro oOpasza >KH3HH
(3mopoBoe  TMUTaHHWE, COONIIOJAEHHWE TUTMEHUYECKUX TpaBWJl M HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOr0o, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

MOHVUMAaHWE TICHHOCTH TMPAaBWI WHIWBHIYAIPHOTO W  KOJUJICKTHBHOTO
0€30MacCHOro MOBEACHUS B CUTYAIHIX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIOJIEH;

OCO3HAHHE TIOCIEACTBUI W HEMPHSTHS BPEAHBIX MPUBBIUEK (YHIOTPEOICHHUS
QJIKOTOJISI, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE [IEHHOCTH MacTepCTBA, TPYAOJIIOOHE;

TOTOBHOCTh K AKTUBHOW JIE€SITENIHHOCTH TEXHOJOIMYECKOW U COLMAIBHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJTHATH TAKYyIO eI TEILHOCTD;

MHTEpEC K pa3udHbIM cepaM MpoPecCUOHANBHOU NEATeIbHOCTU, YMEHHE
COBEpIIaTh OCO3HaHHBIN BBIOOp Oyaymiedl mnpodeccun U peasu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa3OBaHHIO Ha
NPOTS)KEHUU BCEH KU3HU;

7) 3K0JI0THYeCKOT0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K NPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIINICHWE YPOBHSA OKOJOTHYECKON KYJIBTYphl: MPUOOPETEHUE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TMOCJIEICTBHMA IS
OKPYKAIOLIEN CPEBI;

OCO3HAHHE TJI00ABHOIO XapakTepa JKOJIOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MNpPHUOOpETaEMble NPU H3YYEHHH OHOJIOTUU
3HAHMSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  MpaBWJl  TMOBEJAEHUS B MPUPOJIE,
HAaIMpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
IKoCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEeH OKpYXKaroUen
MPUPOJIHON cpejlie, YMEHHUE MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTHUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBpAIIATh UX;

HaJU4YUe Pa3BUTOrO IKOJIOTMYECKOI0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEJIbHOW, KOMMYHHUKATUBHOM W COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN JIETEIbHOCTH 3KOJIOTHUECKOU
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILECTBEHHOW MPaKTUKU, OCHOBAHHOT'O Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKOM KYJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK]TY JIFOAbMHU U MIO3HAHUS MUPA;

MoHUMaHue crneruuku OHOMOTHM KaK HayKH, OCO3HAaHHS €€ poiu B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €IWHCTBE MPUPOJIbI, YEJIOBEKA U
oOliecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpodsiemM
COXpPaHEHHUS TPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJIsi COBPEMEHHOW IMBHIM3AIIUHU:
oOecriedyeHUs: HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PpecypcHble  MOpPOOJEMBbI  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MYTEeW BBIXOJA U3 TII00AIBHBIX AKOJOTHUECKUX MPOOJIEeM U
obecrieueHus: mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PallMOHATBLHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECYpCOB U (POPMHUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTHMUYECKUX 3HAHUM B IIEJSIX
MOBBIIIEHUs OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHON TpaMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKIIMOHAIBHOM rpaMOTHOCTH oOyuarommuxcs, GpopMmupyeMon
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HaHWS [JI aHalu3a W
OOBSICHEHHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIE 3aKIIOUEHUSI HA OCHOBE HAay4dHbIX (PAKTOB U
MMEIOIIUXCS JJAHHBIX C 11EJIbIO MOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTU HAYYHOU JEITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U HCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHIMBUAYAILHO U B TPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY OOpa3OBaHHIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus
BKJIIOYAIOT: 3HAYUMbIEe i (OPMHUPOBAHUS MHUPOBO33PEHUS] OOyHAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIE TOHSITHUS, OTpakalolue
LEJTOCTHOCTh HAY4YHOW KapTUHBI MHUpa U chnenuduKy METOJIOB IO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (pakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOMIOJICHHE,  HU3MEpPEHHUE, OKCIHEPUMEHT U  JIPYTrHx),
yHUBEpCaJibHble ydeOHble JehCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreynBaoIue (bopmupoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIETEHUMU O0OyYaroluxcs, CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHblE JCHCTBHUS B
[I03HABATEJILHOU U COLIMAJIBHOW IIPAKTUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPAMMbl CPEIHETO O0OIIero
00pa3oBaHus JI0KHBI OTPakKaTh:

OBiagenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMO3HABATEIbHBIMHU
AeMCTBUSAMM:

1) 6a30BbI€ JJOTHYECKHE eiiCTBUS:

CaMOCTOSITETbHO  (OpMyNIMpOBaTH W aKTyallU3UpPOBaTh  MOpoOIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh IPU OCBOCHUM 3HAHUM NPUEMBI JOTHYECKOTO MBIIUICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, Ki1accupukanuu, 0000IIEeHNs ), pACKPHIBATh CMBICI
OMOJIOTMYECKUX MOHSITUN (BBLACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSIMH );

ONpeAeHsATh LEJIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

UCIIOIb30BaTh OMOJIOTMYECKHUE MOHSITUS JJIsl 00bsICHEHUSI (PAaKTOB U SIBJICHUM
YKUBOM NPUPOIBI;

CTPOUTH JIOTUUECKHE pacCyXJeHHUs (MHAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SABJICHUSX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSATh CXEMHO-MO/IECJIbHBIC cpencTna 1St MPEICTABIECHUS
CYILIECTBEHHBIX CBSI3€il U OTHOIIECHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



Takke  MPOTUBOPEYMI  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbl ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUHN AEATEIbHOCTH;

KOOPAMHUPOBaTh M  BBHINOJHATH pabOTy B  YCIOBUSAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX NPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE AeliCTBUS:

BIIaJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEILCKONU U MTPOEKTHOM JIESITENHHOCTH,
HaBbIKAMU  pa3pelieHus: NTpoOJjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7]a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh PA3IMYHbIE BUJIBI JIESITEJBHOCTU 1O TOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEepIpeTalni, MNPeoOpa30BaHUI0 U MNPUMEHEHHI0 B Y4EOHBIX
CUTyalusX, B TOM YHUCJI€ IPU CO3AaHUU YUCOHBIX U COI[UATBHBIX MPOEKTOB,;

(dbopMupOBaTh Hay4YHBIN TUI MBIIUICHUS, BJIaJeTh HAYYHON TEPMUHOIOTHEH,
KIJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3ajJauyd B 00pa3oBaTEbHOU
NEATEeNIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIC CBS3M U aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh TUIOTE3Y €€ pEeIICHUs, HaXOJIWUTh apryMEHThI JJIsl J0Ka3aTelibCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh IMOJYYECHHbIE B XOJE€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN TMOUCK IMEPEeHOca CPEICTB U CHOCOOOB
nercTBUs B MPOGECCUOHANIBHYIO CPEAY;

yMETb MEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M TPAKTUUYECKYIO 00JacTH
KU3BHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJIEH, NPEAJiaraTb OPUTMHAIbHBIE MOAXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aJ1auu, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX HCTOUYHHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTHMUYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax HaHHBIX, B VIHTEepHETE), aHaIu3UpOBaTh



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM TMPEICTABICHUS, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopmMynHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
otOope Ouonornueckod MHpOpMalUU, HEOOXOUMON ISl BHIMOJHEHUS! y4EOHBIX
3ajay;

npuoOpeTaTh OMNbIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3TUYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMY  MpPEICTABICHUS
ouosiornueckor nHPopmaru (cxemsbl, rpaduku, TUarpaMmbl, TaOIUIbI, PUCYHKH
H IPYyroe);

UCIONBb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
Oouosiorndueckor uHbOpMaLMEl: TPUMEHSTh XUMHYECKHe, (Qusnueckue u
MaTeMaTU4YecKue 3HaKh W CHUMBOJBL, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIs,THOCTH;

BIIQJIETh ~ HABBIKAMU  paclo3HaBaHWA U 3allUThl  MH(OpMaILNH,
MH(pOpMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJaieHNe YHHBEPCAIbLHBIMIA KOMMYHUKATUBHBIMH J1€/iCTBUSMMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMHU BO BCeX chepax »KU3HU, AaKTUBHO y4acCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYX/IaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3BIBATHb CYXKJICHHSI OTHOCUTEIBHO BBITIOJHEHUS IIpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YUYACTHUKOB
JMajora Uiy JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYyalluH,
YMETb CMSTYaTh KOH(MDJIUKTHI U BECTU MEPETOBOPHIL;

BIIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aMMOJICUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSABISITh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppEKTHOU popme GOopMyTUpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBLIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIECHCTBUS NP PEIICHUU yueOHOMU 3a1auH;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JECHCTBHI C y4E€TOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJieHa KOJIJIEKTUBA;



NPUHUMATh LEIM COBMECTHOM  JEATENBbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTABJISTH IUIAH JCUCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHHMM YYacTHUKOB, OOCYXJAaTh pPe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4YECTBO CBOEr0 BKJIAJa M KaXXJIOr0 Y4YaCTHHKA KOMAaHIbl B
oOIIMiA pe3yNbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OLECHUBATh HAEH C TMO3ULUHWA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh IMO3UTHUBHOE CTPATETMUYECKOE IIOBEACHUE B PAIUYHBIX
CUTYyalusX, IPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJATUBHBIMU ACHICTBUSIMH:

1) camoopraHu3anmsi:

UCIOIb30BaTh OWOJOTUYECKUE 3HAHMS [Ji1 BBISIBICHHS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 310POBBIO U 3J0POBBIO OKPYKAIOLINX;

CaMOCTOSITEIPHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIBHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4yu B 00pa30BaTEIbHON
JNEATENbHOCTU U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITEJIbHO  COCTABJISITh IUIAH  pEHIeHUusT MNpoOJeMbl C  yu4€ToM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTECHHUII;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacupsTh paMKH y4eOHOro MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD
3a pelLICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO HIUPOKON 3PYyAUIMUA B
pa3HbIX O0O0JIACTSIX 3HAHUM, MOCTOSHHO TOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIbTATOB LEISAM;

BIIaJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedieKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUA M MBICIUTEIbHBIX IPOLECCOB, HX PE3yJbTATOB U
OCHOBaHUM, UCIOJIL30BATh MPUEMBI pePICKCUH JJIsi OLICHKU CHUTYyalluu, BhIOOpa
BEPHOI'O PELICHUS,

YMETh OLICHUBaTh PUCKHM M CBOEBPEMEHHO NPUHMMATh PEUICHHUS MO HUX
CHIDKECHUIO;



MPUHUMAThL MOTHBBI M apryMEHThl APYTrUX NPU aHaldu3e pe3yJabTaToB
NeATEeNbHOCTH;

3) npuHsITHE Ce0sl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYTrUX NpPU aHaldu3e pe3yJbTaToB
NeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIUX HA OIIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIINH APYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHble pe3ynabTathl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienirduyeckue st yueoHoro npeameta «buosorus»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUN, BUJIBI JIESITEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWN B PA3IUYHBIX YUYEOHBIX CUTyallUsIX, @ TAaKXKe B pealbHBIX
KU3HEHHBIX CHUTYyallusX, CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHbie
PE3yJIbTAaThl IPEICTABIEHBI IO F0/1aM 00yYEHHS.

[IpeameTHble pe3ynabTaThl OCBOEHUS yueOHOro mpeamera «buomnorus» ¢ 10
Klacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTHH, (DYHKIHOHATHLHOU
IPAaMOTHOCTHU Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PacCKpbIBaTh COJEpKAHUE OUOJIOTMYECKHX TEPMUHOB W TOHSATHM:
KW3Hb, KJIE€TKA, OpraHu3M, MeTaboiau3M (OOMEH BEHIeCTB M IpPEeBpalleHUE
SHEPIuM), TOMEOCTa3 (CaMOPEryJIsiiusl), YPOBHEBAsI OpraHU3aIusl >KUBBIX CHUCTEM,
CaMOBOCIPOM3BEICHHE (PEIPOAYKLHUSA), HACIEACTBEHHOCTh, HK3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajibHas J0rMa MOJEKYJsIpHOH Ouosorun), 3akoHbel (I
Menpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKEHUS KyJIbTYpHbIX pactenuilt H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTHU K )KMBBIM CHCTEMAaM;

yMEHHUE BIAJeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE YXUBBIX CUCTEM, MPOIECCOB U SIBICHHM, OpraHu3aiusi U MPOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIJBW)KCHHE  THUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX



pPEe3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOpPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHHUE BBIJCIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKIETOYHBIX OpPraHW3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEILIECTB MU INPEBpALECHUsI SHEPTUU B KIETKe, (POTOCUHTE3A,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJbHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE TPUMEHSTH MOJIYyYCHHbIC 3HAHUS MJI1 OOBICHEHHUS OMOJOTHMYECKUX
MPOLIECCOB U SIBJICHUM, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJbpl0 oOecnedeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKpPYXaIOLUX JI0AEH, COOMI0IEeHNs HOPM I'PaMOTHOI'O MOBEICHHS B OKpYKatouei
NPUPOAHON Cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIHOJb30BaHUS JIOCTHUKEHUN
COBPEMEHHOM ounonoruu U OMOTEXHOJOTUi JUISt pPalMOHAILHOTO
MPUPOAOIIOIB30BAHNUS;

YMEHUE pelaTh 3JEMEHTApHble TE€HETUYECKHE 3aJlayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HACJeJOBAaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHUJIHOTO CKpPELIMBAaHMS ISl NpelcKa3aHus HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATHh JA0OpaTOpHBIE W MPAKTHUYECKHUE PadOThI, COOJIIOAATh
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOUYHHUKOB (CpeACTBa MacCOBOM MH(OpMaINK, HAYYHO-TIOMYJISIPHBIC
MaTepualibl), 3TUYECKHE aCIEeKTbl COBPEMEHHBIX HCCJIEJI0BAHMM B OHOJIOIrHUH,
MeJIULMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[aBaThb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000m1ass Ouonornyeckyro UHGOPMALUIO U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHATUMHBIN anmapaT OHMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buomnorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OHUOJIOTMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHOIOTUMH, (QPYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl peICHUs dKU3HEHHBIX 3a/a4;

YMEHUE PaCKpbIBaTh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB W TOHSITUM:
BU/I, TOMYJSALUSI, TeHOPOH, IBOIIOLHUS, ABMKYIINE CUIbI ((DaKTOpPHI) IBOJIOIUH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHJ000pa30BaHUE, SKOJOTMYECKHE (AKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHl, IeNMu MUTaHUuS,
AKOJIOTHYECKas MIpaMuia, OuoreoreHos, onocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHE TEOpPUU (PBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DJBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxojactBa K. M. bopa, uepenoBaHusi IJIaBHBIX HaNpaBICHUN U
nyTtedt sBomonuu A. H. CesepuioBa, yuenus o duochepe B. U. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHKME JKUBBIX CHCTEM, MPOIECCOB W SBJICHHUM, OpraHU3aIis W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXIy WCCIEAyeMbIMA BEIIMYMHAMHU, OOBSICHCHHE IOTYYCHHBIX
pPE3yNIbTaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHA, TCOPUA W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIIETATH CYIIECTBCHHBIC MPHU3HAKH CTPOCHUS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSANHWA, MPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoleHO30B M JIKOCHUCTEM, OCOOCHHOCTH IMPOIECCOB: HACJEICTBEHHOMU
M3MEHYMBOCTH, €CTECTBEHHOr0 O0TOOpa, BHIA000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JEHCTBUS SKOJOTHMYECKUX (HAaKTOPOB HA OpPraHU3MBbI, IEepeHoca
BCIIECTB W TOTOKA DJHEPTMH B HKOCHUCTEMAaX, AHTPOTOTEHHBIX HW3MCHCHUN B
AKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMHUYECKHX
IIMKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH MOJyYEHHBIC 3HAHWS ISl OOBSICHEHHS] OMOJOTHYECKUX
MPOLIECCOB W SIBJICHUH, JJISl MPUHATHS MPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOUN
KU3HU C LEeJIbl0 obecriedeHusi 0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbBS
OKPY’KaIOUIUX JII0JIei, COOJII0IEHUS HOPM TPaMOTHOI'O TTOBEJICHUS B OKpY Karolen
MPUPOJIHON cpejie, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUSI JOCTHKEHUN
COBPEMEHHOM OMOJIOTHU ISl PAIlMOHATBHOTO MPUPOJIONIOIH30BAHUS;

YMEHHUE periaTh dJIEMEHTapHbIe OMOJIOTHYECKHE 3a/a9d, COCTABIISATh CXEMbI
MepeHOoca BEIIeCTB U DHEPTUU B IKOCUCTEMAaX (LIeNH NUTaHus);

YMEHHUE BBINOIHATHh JA0OpaTOpHBIE M MPAKTHUYECKHUE PadOThI, COOJIIOAATh
npaBuiia Mpu padbote ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHUE KPHUTHYECKH OICHWBATh MW HWHTECPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJCpP)KAaHMS, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJICTBA MAacCOBOW MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000m1as Ouonornyeckyro UHGOPMALUIO U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapaT OHMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K I (uudgposbie)
n/n NpOrpaMmbl Bcero oﬁﬂ TPOTLHBIC pﬁaRanecxne o0pa3oBaTejibHbIE
padoThI padoThI pecypee
Bubnuoreka [JOK
1 buonorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIC CHCTEMBI U UX OpraHU3aLus 1 bubmnorexa LIOK
p 1 https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U CTPOCHUE KIIETKHU 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41c292
Bbubnuoreka [JOK
4 JKH3HEIEATENBHOCTE KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3MHoOkeHne U HANBUAYaTbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 HU3BMEHYHUBOCTD 8 15 bubmuoreka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 Eubmorexa LIOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NpOrpaMmbl Bcero :f;)gl(;l‘ﬂ(:ﬂbﬂble lI)[;)ﬁz:)lil;mecxne o0pa3oBaTejibHbIE
pecypchl
Bubnuoreka [JOK
1 JBOMOIMOHHAS GHOTIOTHS o ! https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHME U PA3BUTHUE KU3HU Ha 9 05 bu6mmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
5 1 bubmuorexa [JOK
3 Opranu3Mbl 1 OKpyXKaroIias cpeaa https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
4 Co00111eCTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m. edsoo.ru/7fA1cc74
5 P 2 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudposbie
n/m Tema ypoka Bcero Koutpoapurre  pakrutieckue u3yuyeHusi | oOpa3oBaTebHbIe
padoThI padoThI pecypebi
Bbubnuoreka [IOK
1 Buosorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
06.09.2023 https://m.edso0.ru/863e632a
Merto1bl T0O3HaHUA )KUBOM IPUPOIBI.
[Tpaktuyeckas padora Ne 1 Eu6 OK
2 «ICroIIb30BaHUE PA3ITHYHBIX METOJIOB 1 0.5 13.09.2023 htI;Isz'I/I}Ir(T)]T:(;;%Hru 196366122
IIPU U3YYEHUH OHOJIOTMUYECKUX R T '
00BEKTOBY
3 buonoruueckue cucTemsl, MpoLeCcCh U 1 bubmmoreka [JOK
UX U3yYEHHE 20.09.2023  https://m.eds00.ru/863e6564
XUMHUYECKU COCTaB KIETKU. Bona n Bu6mmotexa LIOK
1
4 MHHEATILHbIE COMH JICHE, PaboTHHKa 27.09.2023 https://m.edsoo.ru/863e674e
JOUIKOJILHOTO 00pa30BaHUs
Bbubnuoreka [JOK
> bemicu. Coctas u ctpocuue bemkos ! 04.10.2023 https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas padoTta Ne Buborexa LIOK
6 | «Msyuenne kaTanuTiieckor ! 05 11.10.2023 https://m.edsoo.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMUJIa3bl WIM KaTajaasbl)»
Bbubnuoreka [JOK
! YTaeBOnEL. JIHmHIEI ! 18.10.2023 https://m.eds00.ru/863e6870
Hyxneunosblie kucnotel. ATO Buborexa LIOK
8 MeiyHapOHbIH JCHb LIKOTBHBIX 1 25.10.2023  https://m.edsoo.ru/863e6d5¢

oubIMoTEK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u METObI N3YUEHUS KIETKU.
Knerounas teopus Jlenp namsatu

Bubnuoreka [JOK

9 morMommx HRH HCTIOJHCHHH CITYXKEOHEIX 08.11.2023 https://m.eds00.ru/863e6e88
00s13aHHOCTEN COTPYAHUKOB OPraHOB
BHYTpEeHHUX Jien Poccun
10 KieTka xak 1eaocTHas )KUBasl CUCTEMA 15 11.2023
CrtpoeHnue 3ykapuoTUYECKON KIIETKH.
JlaGoparopuas padora Ne 2 «3yuenne
CTper{I:;I Iljcie;l(?lc paZTeHHﬁ mm}s]gnljflx Eubmorexa LIOK
11 5 5 9 ’ ’ 0.5 99 11.2023 https://m.edso0.ru/863e6ff0
TPHOOB H DAKTCPHH HO MHUKPOCKOTIOM T https://m.edso0.ru/863e716¢
Ha FOTOBBIX MUKpOTIpENnaparax u ux
OIIKCAHUE
Bbubnuoreka [JOK
12 Obmexn BemecTs KK MET200THIM 29.11.2023 https://m.edso0.ru/863e766¢
Bubnuoreka [JOK
13 @oTocuTes. XeMOCHHTE3 06.12.2023 https://m.eds00.ru/863e7c98
. Bubnuoreka [JOK
14 JHepreTHIeCKHil 0bMen 13.12.2023 https://m.edsoo.ru/863e7aae
JKy3HEHHBIN IUKIT KICTKU. JleneHue
.M I
15| S o Moot o suorsa 10K
- 20.12.2023 https://m.edso0.ru/863e7dc4
KOHUYHMKA KOPEILIKA JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakuus MaTpuaHOTO bubmmoreka [JOK
CHHTE3a 27.12.2023 https://m.edso0.ru/863e796e
Bbubnuoreka [JOK
17 Tpancnspas — Guocumres bemka 10.01.2024| https://m.edso0.ru/863e796e
18 Heknetounsie popMbl )KU3HH — BHPYCHI brbanorera LIOK
17.01.2024) https://m.edsoo.ru/863e7540
Bubnuoreka [JOK
19 @opMBI pa3MHOXKEHUSI OPraHU3MOB 24.01.2024 https://m.eds00.ru/863e81b6

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



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

Bubnuoreka [JOK

20 Meiios 31.01.2024, https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.

y Bubnuoreka [JOK

21 Jlabopatopnas pabora Ne 4 «Isyuenne 05 07.02.2024,  https://m.eds00.ru/863e81b6
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

14.02.2024| https://m.edso0.ru/863e8436
['eneTrnka — Hayka 0 HaclIeaCTBE
23 u IZI\I?H‘IHBO?TIZK MemI;yiaSOﬂTflbﬁngnglz bubnnorexa LIOK
21.02.2024) https://m.eds00.ru/863e862
POJIHOTO SI3bIKA
3aKoHO
| e e Bnmorera LOK
P ) pra 28.02.2024,  https://m.eds00.ru/863e8878
CKpEIMBAHHE

o5 JluruOpuiHoe cKpenuBanue. 3aKoH bubmuorexa [JOK
HE3aBHCHMOI'0 HACJIEJOBaHMsI IPU3HAKOB 06.03.2024  https://m.edsoo.ru/863e89a4
CueruieHHOE HAClIeJOBaHHE MPU3HAKOB.

JlaGopaTopnas padora Ne 5 «M3yuenue

26 PE3yIbTaTOB MOHOTHUOPHUTHOTO U 05 bubmmoreka [JOK
JIUTUOPUIHOTO CKPEIUBAHUS Y ' 13.03.2024| https://m.eds00.ru/863e8c60
Ip030(HUIIBI HA TOTOBBIX
MUKpOTIpernaparax»

97 I'eneTuka nmona. HaciaemoBanue Bbubnuoreka [JOK
MIPU3HAKOB, CIEIJICHHBIX C MOJIOM 20.03.2024 https://m.eds00.ru/863e8c60
N3menunBocts. Henacnencreennas
u3MeH4YMBOCTb. JIaboparopHas paboTa Ne

28 6. Uzydenue moaudukamioHHO M 05 bubmmoreka [JOK
U3MEHYUBOCTH, ITOCTPOEHHE ' 03.04.2024] https://m.edsoo.ru/863e8efe
BAapHUAIIMOHHOTO PsJia ¥ BApUALMOHHON
KpHUBOW»

29 HacnencrBenHass U3MEHUYUBOCTD. 05 Bubnuoreka [JOK
Jlaboparopnast pabota Ne 7. «AHanu3 ' 10.04.2024| https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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MyTaIui y qpo30¢uiIbl Ha TOTOBBIX

MUKpOTIpEerapaTax»
Bubnuoreka [JOK
30 Peneriica wenosexa 1 17.04.2024 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600IIICHHE TTO TEME
1
31 «HacnencTBeHHOCTh U U3MEHUHUBOCTD 24.04.2024
OpPTaHU3MOBY
32 Cenexius Kak HayKa U IIPOLECC 1 bubmnorexa LIOK
08.05.2024)  https://m.eds00.ru/863e9214
33 MeTtoapl ¥ JOCTHIKEHUS CEIIEKIIUNA 1 Bbubnuoreka [JOK
pacTeHHH U KUBOTHBIX 15.05.2024| https://m.edsoo.ru/863e9214
34 buoTtexHonorus kak oTpacib 1 bu6numoreka [IOK
MIPOU3BO/ICTBA 22.05.2024) https://m.edsoo.ru/863e9336
35 1
OBIIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KoﬁnTpo.m,m,le HpﬁaRaneCRne W3ydenusi o0GpazoOBaTENbHbIE
padoThI padoThI pecypesi
1 DBOJIIOIHS U METOJIbI €€ U3y4eHUs 1 BHGJ_IHOTeKa LOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BUTHS MpeICTaBICHUA 00 1 bubnumoreka [IOK
SBOJIIOIIUH https://m.edso0.ru/863e9570
Bbubnuoreka [JOK
1
3 Mukpossostrons https://m.edso0.ru/863e9cle
[Momynsius Kak >JeMEeHTapHas eAMHUIA
4 BUJa U 3BoJroIMU. JJaboparopHas pabora 1 05 bu6numoreka [IOK
Ne 1 «CpaBHeHue BUI0B TI0 ' https://m.eds00.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHUIO»
5 JIBroKyIiye cuibl (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(baxTOpBI) BONIOLUU https://m.edsoo.ru/863e9da4
. Bubnuoreka [JOK
1
6 Ecrectsenniit 0160p 1 ero Gopwb: https://m.eds00.ru/863e9ed0
Pe3ynbTate! sBOIIOLMN:
MPUCTIOCOOICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. Jlabopatopnas padora 1 05 bubnuoreka [IOK
Ne 2 «Onrcanue mMpuCIOCOOICHHOCTH ' https://m.edso00.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
XapaxkTepa»
8 Hanpasienus u myTu MaKpO3BOJIIOIHH 1 BHGJ_IHOTeKa HOK
https://m.edso0.ru/863e9cle
9 HeobGpatumMocTs 3BOTIONNT 1
10 HcTopus xu3HU Ha 3eMiie U METOIbI €€ 1
M3yYCHUS
11 I'MnoTe3sl NPOUCXOKIACHUS KU3HU HA 1 bubnumoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

3emiie https://m.edso0.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3paM U bubmmoreka [JOK
TEPUOJIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATaITbI YBOJIIOIIUN
PacTUTENLHOTO U )KUBOTHOTO MHUpA.
) Bubnuoreka [JOK
13 [Tpaktuyeckas padora Ne 1 ((HBZ’HCHHC 0.5 https://m. eds0o.ru/863ea8he
MCKOTIA€MBIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO bubmmoreka [JOK
MHpA https://m.edso0.ru/863ea48e
15 DBOJIIOIHS YeJI0OBeKa (AHTPOTIOTEHE3) buGmnorexa LIOK
B P https://m.edso0.ru/863eac2c
16 JBkymiue cuibl (pakTopsl) bu6numoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJNH 3BOJIIOLIMH YEIOBEKA
YenoBeueckue pacsl U IPUPOIHBIE bubnmoreka [IOK
18 :
ajarnTalyy 4yeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O000IICHHE IO TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emiien
20 DKOoJIOTHS KaK HayKa
21 Cpenbl 0OUTaHUS B SKOJIOTHUECKUE bubmmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Abuortuueckue paxtopsl. JlJabopaTopHas
pabota Ne 3. «Mopdosoruueckue
29 O0COOCHHOCTH PAaCTEHUH U3 Pa3HBIX MECT 05 bubmmoreka [JOK
oOutanusy. Jlaboparopnas pabota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHMe cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeycay
Bbubnuoreka [JOK
23 buoTtnueckue pakropsl https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKHE XapaKTEPUCTUKHI 0.5



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

nomynsiun. [Ipaktuueckas padora Ne 2
«IIoCY€ET IIOTHOCTH MOIYJIALMI Pa3HbIX

BUJIOB PACTCHUIN»

Bubnuoreka [JOK
— 1
25 CooO0riecTBa OpraHu3MOB — OHOIEHO3 https://m.eds0o.ru/863eb46a
Bubnuoreka [JOK
1
26 DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.eds0o.ru/863eb46a
OCHOBHBIE TIOKA3aTEIN YKOCUCTEMBI.
27 3K§J1:fliecnlcne Hljp;l\im[m Péljogzlsa 1 bubmorexa LIOK
' https://m.edso0.ru/863eb5fa
skocucteM. CyKueccust
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPOTIOTEHHBIE FIKOCHUCTEMBI
30 buocdepa — riobdanbHas sKocucTEMA 1 bubnuoreka [IOK
3emun https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeI0BEYECTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHE TEMBI
34 «Co00111ecTBa 1 3KOJIOTHICCKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbBI IS YYHEHUKA

* buonorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue

/Mon pen. Ilaceunuka B.B., AkinonepHoe o0miecTBo «31aTeabCTBO

«IIpocBemenue

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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