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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMmbl IO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUIS
ONpeJeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJAEpPNKAHUSA Yy4yeOHOro mnpeamera
«buonorus» cocraBwin: KoHuUenrtyaiabHble nonoxkeHns PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JEH, CoAepKaHMs, pe3yJbTaToB OOyYeHHs U
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LEISIX U
NPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro
oOmero oOpa3oBanusi B Poccuiickoii @Depepaiuu, a TakkKe TMOJOXKEHUS O
cnenugurke OMOJIOTHH, €€ 3HAUEHUH B MO3HAHUU >KMBOM MPUPOABI U 00ECTICUEHUH
CYLIECTBOBAaHUS 4YeNOoBeYeCKOTro o01miecTBa. COriiacHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpe/ieNieHbl OCHOBHBIE (DYHKIIMH MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu nOa€T NpeACTaBICHUE O LensaX, 00 oOuiei
CTpaTerud O0Oy4YeHHus, BOCIHUTAHMS U PA3BUTHUA OOYYAIOIIMXCS CpEACTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
collepKaHUe, €ro CTPYKTypy, pacopelieiieHue IO pasiejaM M TeMmaw,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOro Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 0Opa30BaTEIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nporpaMmMe 1o OWONOrMM TakKe YUWUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yiabTaTaM
oOydyeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOU
NeATEeNIbHOCTU/YUYeOHbIX JCHCTBUII O00ydYaronuXxcsi MO OCBOCHHUIO COAECPKAHUS
OMOJO0rnYecKoro o0pa3oBaHMsl.

B nporpamme no ouonorun (1011 kiaccel, 6a30BbIil ypOBEHB) peaiM30BaH
MPUHIUI TPEEMCTBEHHOCTH B U3YYEHUM OUOJOrUM, Onarojgapss 4yemy B HeW
IPOCMATPUBAETCA HANPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3aHHBIX C
(dbopMHUpoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, 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 U CYIIHOCTU OCHOBHBIX MPOTEKAIOLIUX B
HUX IPOLIECCOB B MPOrpaMMe Mo OHOJIOTMHU YAEIEHO BHUMAHUE HCIOJIb30BAHHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEIHEBHOM KU3HU ISl pEUICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHcClie: NpO(UIAKTHUKY HACIEIACTBEHHBIX 3a00JIEBaHUW YEOBEKA, MEIUKO-
I€HETHYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJecCO00pa3HOro MOBEJEHHUS B OKpYXKalolleil NpUpoIHON cpele, aHaiu3a
BJIUSIHUSL XO3SIMCTBEHHOM JESITENIbHOCTU YEJIOBEKA Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHUIICHHE BHUMAHMS K MPUKJIAHON HANPaBICHHOCTU
yueOHoro npeamera «buosorus» mpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECIeUEHUS



YCIIOBUH TSI pEIICHUS] OJTHON M3 aKTYaJbHBIX 33729 MIKOJIHHOTO OHMOIIOTHYECKOTO
oOpazoBaHus, KOTopas mpeamnoyiiaraer ¢GopMUpOBaHUE Y  OOydYarONIUXCs
CIIOCOOHOCTH aJlallTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLLEIOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (GOpMUPOBAHUE Yy OOyYAIOUIUXCA MPEACTABICHUN O
HAay4YHOH KapTHUHE MUpA, paciiupseT W o0oOlIaeT 3HaHUA O KUBOW IpHUpone, e€
OTJIMYUTENIbHBIX MpPU3HAKaX — YpPOBHEBOW OpraHW3alMd M 3BOJIIOLUHU, CO3JAET
YCIIOBHUS  JUIs:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPONBI,  (HOPMHUPOBAHUS
(YHKUMOHANBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe3omacHoro oobpasa
KU3HU, YKOJIOTHUYECKOTO MBITIICHUS, IIEHHOCTHOT'O OTHOIICHUS K KUBOUW MPUPOJIE
U YEJIOBEKY.

Bbonpioe 3HadueHne OMOIOTHST UMEET TaKXKe JJIST PEIICHUS] BOCITUTATEIBHBIX U
pa3BHBAIOLIMX  3aJad  CpeaHero  odmero o0pa3oBaHMs, COLUMAIM3ALUU
oOyuyaromuxcsa. M3yuenne Ouosnoruu oOecrneuruBaeT yCaoBUs sl POPMHUPOBAHUS
WHTEJUICKTYadbHbIX, KOMMYHHKAITMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIOCOOCTBYET HMHTETpali OWOJIOTMYECKUX 3HAHUHU C
MIPEICTABIICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O MpeAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» coOCTaBWIM OCHOBY I OIpEAeNeHUs IMOAXOAOB K oOTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMsI, MPEJCTaBICHHOr0O B Mporpamme 1o
ouonoruu.

Otb6op coxepxkaHus yyeOHoOro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUNA KYJIbTYpOCOOOpPA3HOIO MOJX0Ja, B COOTBETCTBUU C
KOTOPHIM O00ydYarmuecss TOJDKHBI OCBOUTH 3HAHUS W YMCHHUS, 3HAYUMBIC [IJIS
dbopmupoBaHus 00IIEl KyJIbTYphl, ONpPEACISIONIME aJeKBATHOE IOBEJACHUE
YeJIoBEKa B OKpYXKaroled NpUpOAHOU cpefie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPAKTUYECKOU nesTenbHocTH. Oco0oe MECTO B ATOM cHCTeME 3HAHUU
3aHMMAIOT 3JIEMEHTHI COJIepKaHUs, KOTOPBIE CIIy>)KaT OCHOBOMU i1 (POPMHUPOBAHUS
IIPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAayYHOW KapTUHE MuUpa U
IIEHHOCTHBIX  OPHUCHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIONIUX  TYMaHH3AIlUU
OMOJIOrnYecKoro o0pa3oBaHMs.

CTpyKTypupOoBaHHE COJAEpXKaHUs Y4eOHOro MaTepuaja B Mporpamme Io
OMOJIOTUM OCYILECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIIOLMHU. B COOTBETCTBHUHU C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKaTeIbHble JTMHUU: «buosorus kak Hayka. Metoabl
Hay4yHOTo To3HaHMs», «KieTka kak Owuonormueckas cucreman, «OpraHmsm Kak



Oouonornueckas cucreman, «Cucrema M MHOrooOpasue OpraHUYECKOro MHUPAY,
«IBOTIOLHUS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

lenp um3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJiIcHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIMOHAJIBLHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra u MOpUOOpeTeHHUE YMEHUU
WCIIOJb30BaTh 3TWU 3HAHUS JUISl TPaAMOTHBIX JIEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOMU MPUPOJIBI U PEIICHUS PA3IMYHbBIX )KU3HEHHBIX MPOOJIEM.

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

OCBOCHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OUOJOTHYECKUX TEOpHUsX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPaBUIIAX, CIYKAIIUX OCHOBOMU
Uit (OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HaYyYHON KapTUHE MuUpa, O
METOJ]aX HAy4YHOI'0 MO3HAHMS, CTPOCHUH, 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 HAyYHBIX B3IJISIIOB, MAEH W MOAXOAOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAHOBJIEHHUE Yy OOydarmommxcsi oOmed KyJabTypbl, (QYHKIMOHAIBHOU
IPAMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPUPOABI HA OCHOBAHUU 3HAHUN W ONBITA, MOJYYEHHBIX MpHU
M3Yy4eHUU OUOJIOTUH;

dbopmupoBaHue y O0OydYalIIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESATEIBbHOCTH 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 IIPU NPOBEJICHUU OMOJIOrMYECKUX UCCIICIOBAHUM;

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

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHON >KU3HU JJIS
OLICHKH ITOCJIEICTBUM CBOEH JIEATEIILHOCTH 10 OTHOIIECHUIO K OKPYXKAIOLIEH cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHUE U COOJIIOACHUE MeEp NPOPUIAKTUKU
3a00J€BaHUI.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorusi», mzydaemass Ha
0a30BOM ypOBHE, SIBIII€TCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B
cocTaB MpeaMeTHON o0siacTh «EcTecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st u3yuenus OMOJOTHH Ha 0230BOM YPOBHE CPEJIHETO 00Iero 00pa3oBaHuUs
otBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 yac B Hezeno).



COIEPXAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJiorusi Kak HaykKa.

buonorus xak Hayka. CBsizb OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HaykaMu, (uiiocopueid, ITUKON, 3CTETUKON U MPaBOM.
Ponr Ouosiorun B (OpMUPOBAaHUU COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OHMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIBI (HAOII0IEHHE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kiaccuukaiusi, MOJEeIMpPOBAaHUE, CTaTUCTUYecKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanum:

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

Tabnuibl U cxeMbl: «MeToAbl TO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble ¥ NPaKTUYeCKUE PadoThI:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHue pa3IWYHBIX METOJIOB MPHU
M3YUYEHUU OUOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aALMSL.

Kubie cuctembl (OMOCHCTEMBI) KaK MpeIMET u3yueHust ouonoruu. OTindne
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHHU OpraHU3AIMH OMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHOTe0IeHOTUYECKU ), OMoCEpHBIil.

JdeMoHCcTpanum:

Tabmuibsl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3allUU
KUBOU MPUPOIBI».

O6opynoBanue: monenb Monekyisl JITHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIETKH. XHUMHUYECKUE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTBI. BoJia 1 MUHEpalbHbIE BEILIECTBA.

OyHKIUM BOABI U MHUHEpaNbHBIX BelIecTB B KieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
Hes3ameHnnmMblie 1 3aMEHUMbIE aMUHOKHCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (NepBUYHAS, BTOpPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHEe CBoiicTBa OenkoB. buonoruueckue
(byHKUMN OENKOB.



depMeHTel — Ouonorndeckue Karanmsatopbl. CTpoeHue (QepmeHra:
aKTUBHBIN 1EHTp, cyOcTpaTHas crneuudpuyHoctb. Kodepmentsl. BurtamuHsbl.
Otnnunst GepMEHTOB OT HEOPraHUYECKUX KaTalnu3aTOPOB.

VYraeBoapl: MoHocaxapuabl  (TJIIOKO3a, pubo3a U JAC30KCHpH003a),
nvucaxapunpl  (caxaposa, JlaKkTo3a) MW IoJucaxapuiabl  (Kpaxmall, TJIHKOTEH,
LeJUI0I103a). buonornueckre GyHKIMH YIIIEBOJIOB.

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

Hyxnennossle 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 B3auMOAECHCTBUSA
unen u pakToB B HAYYHOM MO3HAHUU. METObl U3yUEeHUS KIIETKHU.

Knerka kak uenoctHass >kuBasg cucrtema. OOmmMe TMNpPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi memOpana, mosekyibl JIHK kak renermueckuil anmapar,
CUCTEMa CUHTe3a OelKa.

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

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, MITUKOKAJIUKC, UX
¢bynkiuu. [Inazmatuyeckas MemOpana, e€ cBoiicta u pyHkuuu. [{uronnazma u eé
opraHonabel. OgHoMemOpaHHble opraHouabl kiaeTku: OIIC, ammapatr I'omabmxu,
nnu30coMbl. [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxaenne MUTOXOHApUA W TacTuA. Bunbl mnactua. HememOpanHbie
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJH, PECHUYKH,
KIyTUKU. QYHKIMU OPraHOUI0B KJIETKU. BrirroueHus.

Snpo — perynsatopHsblil neHTp kieTku. CTpoeHue snapa: sijgepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacripeneneHne XHMUYECKUX JJEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B JKMBOW IPUPOJIEN.

Tabmunpsl 1 cxembl: «llepuogmyeckas Tabmuiia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKyIbl BOJb», «buocunrtes 6enka», «CTpoeHHE MOJIEKYIIbl OeIKay,
«Ctpoenue dpepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHue moliexyibl



AT®Dy», «CtpoeHne 3YKapuOTHYECKON KIETKW», «CTpOCHUE KUBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKH», «CTpoeHHe MPOKAPUOTUUYECKON KIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIeBOAb, «JIumuas».

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

JlaGopaTopHble ¥ NPaKTUYeCKUE PadoThI:

Jlaboparopnast pabora Ne 1. «l3ydyeHue KaTaaUTHYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha mpUMepe aMujIa3bl WIIM 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 rereporpodHbiii. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN SHEPTUHU B KIIETKE.

®otocunte3. CBeroBass u TemHOBas (a3bl (orocuHTe3a. Peakuun
dborocunTesa. DPpdeKkTUBHOCTL (PoTOCHMHTE3a. 3HaUeHHUE (OTOCHHTE3A IS KU3HU
Ha 3emiie. Biausinue ycnoBuii cpeibl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTECHUHU.

XeMmocuHTE3. XEeMOCHHTE3UpYIolue OakTepun. 3HAUeHUE XEMOCHHTE3a IS
KU3HU HA 3emIIe.

OHepreTuueckuii oOMeH B KieTke. PacliemyieHne BellecTB, BbIJCICHUE U
AKKyMYJIUDOBAaHUE DSHEPruU B KIETKE. OJTallbl SHEPreTUYeCKOoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHUCIECHHE, WA KIETOYHOE
JbIXaHUE. OkucnurenbHOE dhochopunupoBanue. O} heKTUBHOCTD
HHEPreTUYeCcKOoro oOMeHa.

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

Heknetounsie ¢hopmbl xKu3HU — BUpychl. ctopust otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUSI U HKU3HEHHOTO LHKJIa BHPYCOB.
bakrepnodaru. bone3snn pacteHui, J>XHMBOTHBIX M UYEJOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHnoneduimra yenoseka (BY) — BozOyaurens CIIN/a.



OOpatHast ~ TpaHCKpWIIIUsS, peBepraza W  umHTerpaza.  l[Ipodunakruka
pacrpoCTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . IBanoBckuii, K. A. Tumupsizes.

Tabmunbl u cxembl: «Tunbl uTanusy, «Metadoauzm», «MUTOXOHAPUSY,
«OHepreTH4eckuit oOMeH», «Xiopormiaact», «Dotocunred», «Ctpoenue JIHK»,
«CtpoeHue U GyHKIIMOHUPOBAaHHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIN]a,
oaktepuodaray, «Pemnmukarus JJTHK».

O6opynoBanue: Moaenu-anmnkanuu «Yasoenne [IHK u Tpanckpumnumsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», moaeib cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounslil 1muki, WM >KU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Iponeccrl, mpotekatonue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapUOTHIL.
JlunouaHbld W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJBIL.
[{uTosornueckne OCHOBBI PA3MHOXKEHUS W  WHIUBUAYAJIbHOTO  PAa3BUTHUA
OpraHu3MOB.

Henenue xietkn — muto3. Ctaguum mutosa. IIporecchl, NpouCXoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICI MUTO3A.

[IporpamMmmupyemasi ruOENb KIETKA — allONTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroioe u noyioBoe. Buasl 6ecnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- WU MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXkeHUE. VMckyccTBEeHHOE KIOHMpPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJIsl CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHUS OT OECIIONOrO.

Merio3. Ctaguum meio3a. IIporecchl, mNpouCXodsIIMEe Ha CTaausX Meio3a.
[ToBenenne xpomocom B wMmeio3e. Kpoccunrosep. buonormyeckuit cmbICa U
3HA4YE€HUE MEeKno3a.

'amerorenes — mponecc o0Opa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBbie xene3bl: CEMEHHUKUM M SUYHUKUA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u[, SIHIEKJIeTKa) — 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 pa3BUTUE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKJIEHHbBIC
YPOJACTBA.

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

JdeMoHCcTpanum:

Tabmuislt U cxeMbl: «®DOpMbI Pa3MHOXKEHHUS OpPraHU3MOBY, «J/[BoiiHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHun», «BereratuBHOEe pasMHOKEHUE
pacteHuit», «Jlenenue kineTku Oakrepuii», «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Kmetounei nukim», «Pemmmkanus JIHK», «Mutosy,
«Menos», «IIpsmoe u HenpsMoe pa3BuTue», «l'ameroreHes y MICKONUTAOLIUX U
4ye0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHMKPOCKOTI, MUKPOIIPENapaThl «CriepmMaTo30U bl
MJICKOIIUTAIOLIETO», «SHleKneTka miuekonuTammero», «KapuoknHes B KieTkax
KOpelKa JyKa», MarHuTHas MOJEIb-allUIuKausa «/leneHue KIeTKn», MOJEIb
JIHK, Mozenb MeTtadazHoil 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 1 MU3MEHYHUBOCTH 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-TeHeTUYeCKuii). (OCHOBHbIE T'€HETHYECKHUE
NOHATHS. [ eHeTnueckass CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEILIMBAHUN.

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

JlurnObpuHoe  CKpeniMBaHMe. 3aKOH  HE3aBUCHUMOTO  HACIEJOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
Ananusupymoliee ckpenupanue. Mcrnonp30BaHne aHaTM3UPYIONIEr0 CKPENIMBaHUS
JUTSL OTIpEJIeSIeHHsI TeHOTUIIa 0COOu.

CuerieHHoe  HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLIETJIECHHOMY HACJIEIOBaHUIO T€HOB. HapylleHne cuenieHuss reHoB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasI TEOpHUs HACIEACTBEHHOCTH. | €HETHYECKHE KapThl.



I'enernka mona. XpOMOCOMHOE OIpENEICeHUE MoJa. AyTOCOMBI U TIOJIOBBIE
XpomMocoMmbl. ['OoMoramerHele W TreTeporameTrHele OpraHu3mbl. HacienoBanue
MPU3HAKOB, CLEIUIEHHBIX C IOJIOM.

N3MeHunBOCTh. BBl N3MEHUYNBOCTU: HEHACIEACTBEHHAs U HACJICICTBEHHAS.
Posb  cpeapl B HEHACHEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psiji 1 BapualluOHHAS KPUBAs.
Hopma peakunu npuszHaka. KonnuecTBEHHBIE M KauyE€CTBEHHBIE MPU3HAKU U HUX
HopMma peakinu. CBolicTBa MOANGDUKAIIMOHHON U3MEHYUBOCTH.

HacnencrtBenHasi, Wid TeHOTUIIMYECKas, W3MEHUMBOCTh. KoMOMHATHBHas
W3MEHYUBOCTh. Melo3 U T0JIOBOM TpolecC — OCHOBA KOMOWHATUBHOMU
M3MEHYUBOCTU. MyTalioHHasi U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYUHbI MyTauui. MyTareHHble (pakToOpBbI.
3aKOH rOMOJIOTMYECKHUX PAJOB B HAacJIeACTBEHHOM n3menunsoctu H. M. 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. HacmencTtBennnle 3a00JIeBaHUS dYeEIOBEKAa: T'C€HHBIC OOJIC3HU,
00JIe3HU C HACIEICTBEHHOM MpPeapacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckne U reHeparthBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUMIIBI
310pOBOT0 00pa3a KM3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICUCHUS TEHETUYECKHUX
Oone3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTHUPOBAHUE. 3HAYEHUE MEAUIIMHCKOM
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHUN YeI0BEKa.

JdemoHcTpanuu:

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

TaOmumbel ©W = CXEMBL: «MoHOTHOpHAHOE  CKpCIIMBAaHHE H  €ro
LUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHHS W €ro LHUTONCHETUYEeCKas
OCHOBa»,  «3aKOH  YHUCTOTBI  ramer», «JurubpuaHoe  CKpeluBaHUE,
«lutonornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEUIUBAHUSAY, «Meno3sy,
«B3auMOIeNCTBUE AJUICNIBHBIX TE€HOB», «l'eHeTuueckue KapTel PaCTEHUM,
KUBOTHBIX U 4eEJIOBEKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUEIUIECHHOTO ¢ mnoJioMm», «KapuoTumbl YemoBeka H KUBOTHBIX», «Buubl
U3MeHYuBOCTHY, «MoaudukanmonHas HW3MEHUUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpymnm KpoBu», «MyTallMOHHAsI U3MEHYUBOCTD.

O6GopynoBaHue: MoJenU-anmauKanuu «MOHOTHOPUIHOE CKPEIIMBAHUE,
«Henonnoe nomunupoBanuey, «JurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON M MHKponpenapar «Jlpo3zoduna» (Hopma, MyTauuu
(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 MUKPOIIpENapaTaxy.

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

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

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

Tema 7. Cestexkuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IMPOLECC. 3apOKICHUE CEIIEKIMU U JOMECTUKALMA.
VYuenue H. W. BaBuioBa 0 1eHTpaX NPOUCXOXKIACHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MpOUCXOXKAEHUS TOMAIIHUX >KUBOTHBIX. COPT,
opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeIeKINMU. MaccoBbI U UHAUBUAYAIBHBIM OTOOPHI B
CCJICKIIMM PpACTeHUHM M KUBOTHBIX. OIlEHKAa HKCTepbepa. bInM3KopoaCTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YUCTHIX JIMHUMH.
I'eTeposuc, unu rubpuanas cuwia. HepoAcTBEeHHOE CKpeNIMBaHUE — ayTOPHJIMHT.
Otnanénnas rulOpuausauus u €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M
MOJIyYEHUE TIOJUIUIOUAOB. JIOCTHMKEHUS CENeKUUU pPACTEHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonoruss kak OTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3nanust pexomOuHantHo JIHK wu Tpancrennnix opranu3zmMoB. Kierounas
nxeHepus. Knerounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHHUM.
KnonupoBaHre BBICOKONPOAYKTUBHBIX CEIIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue M 3Tudeckue  npodisembl. MO  —  reHeTH4ecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMoHCcTpanuu:

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

Tabmunbsl 1 cxembl: kapra «lIeHTphl NPOUCXOXKIECHUS U MHOTroo0Opa3us
KYJIbTYPHBIX pacTeHuin», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHuity, «Otnanéunas rudpuauzanusy», «Padotsl akagemuka M. @. liBanoBay,
«Ilonumnonaus», «OObeKThl OuoTexHonorun», «KieTtounele KyJabTypbl U
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

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



JlabopaTopHble U MPpaKTUYeCKHEe PadoOThI:

Okckypceusi «OCHOBHBIE METOABI W JOCTHKEHHUS CEIIEKIIMU PACTCHUH U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Yy4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLUMOHHAS 0MOJIOTHSL.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOLMOHHOM TEOPUU. OBOJIIOIUOHHAS
Teopusi U €€ MecTo B Ouojoruu. BinusiHue SBOJIOLMOHHOW TEOPUU Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4usi 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIIOTMYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeHd y BceX
OpraHU3MOB.

OpomonroHHas teopusa Y. JlapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHU3MA. JIBMOKyIIME CWIbl 3BOMIONUU BHUJIOB 10 JlapBuHy (M30bITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOMNpeaeNaEHHass U3MEHYUBOCTb,
O0opb0a 3a CcylllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MuxkposBotornus. [Tonmynsiiusa kak eIMHUIA BUIA U 3BOJIIOIUY.

JIBrokymiue cuibl ((pakTophl) 3BOJIIOIMU BUAOB B Mpupojae. MyTallMOHHBIH
MpoIecC M KOMOWHATHMBHAsT M3MEHYMBOCTh. [lomynsiiioHHBbIE BOJHBI U Jpeid
reHoB. M3omsiust u Murpanusi.

EcrtectBennsiii otOOp — HampaBisomuil  (akTtop 3SBOIONUU. DOpMBI
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK pe3ylbTaT 3BoJonuu. [lpumeps
npUCocoOJieHn y opranu3MoB. ApoMopdo3bl U UTHO-adanTallUu.

Bun wu  BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BH1000pa3oBaHms: reorpad@uiyeckoe, IKOJI0THIECKOE.

MakposBomtonusi.  Dopmbl  3BomONMU:  duUNEeTAYECKas, JIUBEPreHTHas,
KOHBEpPreHTHasi, napamiesbHas. HeoOpaTuMoCTh 3BOTIOLIUH.

[IpoucxoxaeHne OT HeCHenUaIn3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crienuanu3anus. AanTuBHas pauaius.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mromanep, A. H. Ceepuos.

Tabnuipl u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOobIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBbI 0TOOPY», «MHOrooOpa3ue COpTOB PacTEHUID,
«MHoroo0pasue  1mopoa  KUBOTHBIX), «[Tomysiuny, «MyTauuoHHas
U3MEHYUBOCTHY, «ApomMopdo3b», «Unmoanantauun», «OOImIas aereHepanus,
«/IBmkymue cunbl 3Bonwouuny, «Kapra-cxema wMapuipyra nyremectBus Y.
HapBuna», «bopb0a 3a cymectBoBanue», «lIprucrnocoOIEHHOCTh OPTraHU3MOBY,
«"eorpaduyeckoe BUA00Opa30BaHUEY, «IKOJIOTUUECKOE BUI000pA30BaAHUE.

O6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMUHBIMU THUIAMU OKPAaCKH,
Ha0oOp IJIOJIOB U ceMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIOCOOICHUN Y
KUBOTHBIX», MOJelb «OCHOBHBIE HAMPAaBICHHUS SBOJIONUN», 00bEMHAs MOJEIb
«CTpoeHHe TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoiUiekius «DOpMBI COXPaHHOCTH
HCKONAEMbIX JKMBOTHBIX W pacTeHuW», Mojenb anmnukanus «llepekpéct
XpOMOCOM», BJIaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, MmyTanuu (GopMbl KPBUILEB U
OKpPACKH Tela).

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

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

JlaGopaTtopnas pabota Ne 2. «Omnucanue mpUCIOCOOIEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE TPEACTABIECHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUS KU3HM Ha 3emJiie: abuoreHe3 M MNaHcnepMmus. XuUMHUUYECKas
ABOMIONMS. AOHOTE€HHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BONMONMU. HauanbHbIe 3TaIbl
ouonornyeckoit »Bomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKM W HX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX TPYIII JKUBBIX OPTAaHU3MOB.

PazButue xu3Hu Ha 3emuie mo 3paMm U nepuonam. Karapxeil. Apxeickas u
nmpoTepo3oiickas d3pbl. Ilaneo3oiickas 3pa w €€ mepuoabl: KEMOPUMCKUM,
OPAOBUKCKHH, CUIIYPUMUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

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

KaitHo3olickass »d2pa W €€ Nepuoabl: MaJCOr€HOBBINM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepuCcTUKa KJIUMaTa U TEOJOTHUYECKUX MpoIrieccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMKM PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl Yy pacTeHHil u
XKUBOTHBIX. [losiBIIEHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro MHUpa Kak OTpaykeHue 3BoJoIuu. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npenctaBieHui o
MPOUCXOXKJECHUU YelioBeKa. MeToabl u3ydeHusi aHTpororeHe3a. CXoicTtBa u
pa3nuus yeaoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YeTIOBEKa.

JIBroKyine CHUJIbI (dakTophr) AHTPOIIOrEHE3A. Hacnencrennas
U3MEHYUBOCTh U  €CTEeCTBEHHbIM oTOOp. OOmIecTBeHHbIH 00pa3  KU3HU,
M3TOTOBJICHUE OPYJIUN TPY/Aa, MBIILJICHUE, PEYb.

OCHOBHbIE CTaJ MU U BETBU SBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKU, YenoBek
yMenbl, YemoBek npaMoxomdmuu, YenoBek HeaHAEPTAIbCKUU, YenoBek
pasyMHblii. Haxoaku #CKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMs, OOJACTh
pacnpocTpaHeHusi, 00BEM TOJIOBHOTO MO3ra, 00pa3 )KM3HU, OPY 1.

YenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOINEOUHAS
(eBpasmiickas),  Herpo-aBcTpajowaHas  (dKBaTOpHalibHAas),  MOHTOJOMIHAS
(a3maTcko-amepukaHcKas).  YepThl  IPHUCIOCOOJIECHHOCTH  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 OpPraHWYECKOr0 MUPay,
«CpaBHEHME AHATOMHYECKHX YEpT CTPOCHUS YEJIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsaH», «OCHOBHBIE MeCTa NaJCOHTOJOTMYECKUX  HAXOJIOK  MPEJIKOB
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 Ta0iuna, Kouiekuus «Dopmbl
COXPaHHOCTH MCKOTAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpPaKTUYeCKUEe PadoThI:

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



DKCcKypcusi «IBOJIONKS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIA WU 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-BO3MYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHAS.

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

AluoTtnueckue (pakTopbl: CBET, TeMIEpaTypa, BIaXKHOCTh. DOTONEPUOIU3M.
[IpucniocobiieHnsi  OpraHuM3MOB K  JICHCTBUIO  aOMOTHYECKHX  (haKTOPOB.
buonornueckue puTMBbl.

buotnueckue  (axTopshl. Bunsl  OMOTHMYECKMX  B3aUMOJICUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCAlU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OWOTHYECKUX B3aMMOJEHUCTBUM [JIsl CYILIECTBOBAHMS
OpPraHU3MOB B MPUPOAHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momysiiiuu. (OCHOBHBIE TOKa3aTeln
MOMYJISIIIUU: YHUCJIEHHOCTh, IMUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JuHaMuka 4uciIeHHOCTH MOMYISLUUA 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 NONYyJAuu uHy3opun-tydenspkny, «lluniesbie nenm.

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 mIoTHOCTH MOMYJAIMN Pa3HBIX BUIOB
pAaCTEHUI».

Tema 4. Coo01iecTBa M 3KOJOTHYECKHE CUCTEMBI.

CooOmectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuOIlEHO3a: BHAOBasd,
MpOCTpaHCTBEHHAs, Tpoduyeckas (mumieBast). Buasl-momuHantel. CBs3W B
OHOoLIEHO3E.

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



KOHCYMEHTHI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHH JKOCUCTEMbI. llumieBble 1ienmuM UM CETH.
OcHOBHBIE TOKa3aTelau SKOCUCTEMBbI: Ouomacca, HPOAYKIUS. OKOJIOTMYECKHE
MUpPaMUJIbl:  TPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOpEryJsiius, pazputue. CyKieccusl.

[Ipuponnble 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
OMOJIOTUYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouochepnl. JKupoe BemectBo U ero QpyHkuuu. OcobeHHOCTH OHochepsl Kak
ro0anpkHOM 3KOCUCTEMBbl. J[MHaMuUyeckoe paBHOBecME M oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThs! BeliecTB 1 OMOre0XMMHUYECKUE ITUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 3oHaNbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHHe IPUPOABI U YeJI0BEUeCTRa. Coxpanenue
Ouopa3zHooOpa3usi Kak OCHOBA yCTOMUUBOCTH Ouocdeprl. OCHOBA palmOHAIBLHOTO
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: «llumesBsie nenu», «buolieHo3: cocTaB U CTPyKTypay,
«IIpuponusie cooOmiectBa», «llenmn nutaHus», «IKoJIOrMYECKass MUPaAMUJIAY,
«buocdepa u yenopex», «IKocUcTEMA MIMPOKOJIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTCHHBIE  BO3JAEUCTBUS Ha mOpupoay», «Baxnenmne HUCTOYHUKU
3arpsi3HEHUs] BO3/JyXa M TPYHTOBBIX BoA», «llouBa — BaxkHelIlas COCTaBISIONIAs
ouocheprb», «PakTopsl Aerpaganuu nouBy», «llapHukoBeiil 3dpdexr», «DakTopbl
pPaIMOaKTUBHOTO 3arpsisHeHus Ouochepsi», «OOmas cTpykTypa Ouochepbi»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azota B IpUpOIE».

O6opynoBanue: Mojenb-anmiukanus «Tunuunaele OMOLIEHO3bIY», TepOapuii
«PactuTenpHbIe COO0IIECTBaY, KoJeKIun «buorienosy», «Bpeaurenn BaxxHEHITHX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu U KOJUIEKIIMM pPACTCeHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJIOIMYECKUM TpYyIIaM OJHOr0 BHJA,



Kpacnass xuura Poccuiickoit ®Denepainuu, H300paKEHUS OXpAaHSIEMBIX BUJIOB
PACTEHUM U )KUBOTHBIX.



IVDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiIuBalOTCS TpeOOBaHUA K pe3yibTaTaM
OCBOCHHUSI OOy4YalolUMHUCSI TporpaMM  cpeaHero o0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATHBI

B cTpyKType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUSI mIpeaMmera «buosorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOLINE: OCO3HAaHWE OOYYAIOIIMMUCS POCCUHCKON
rPaXkIaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOONpPEACICHUIO, HalWyue MOTUBAMM K OOydYeHHIO OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAAUIMN pa3BUTUS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO0  00pa3oBaHUs, HAJIMYHME HSKOJOTMYECKOrO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS mpeamera «buonorus» mocturarorcs B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMH POCCUMCKUMU COLUUOKYJIbTYPHBIMU, HCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE IpaBWIaMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIIUTAHUSI U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULHMM JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HAcCIEAUI0 U
TpaJUuLMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYKAIOIIEU CpELE.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS YyueOHOro mpeamera «buomaorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlEeCTBa, pPacUIMpPeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOLIECCE PEa3alMi OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHA U MIPABOIOPSIKA;

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

CIIOCOOHOCTh ~ OMNpPENENsATh COOCTBEHHYIO TO3UILIMIO [0 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 COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M HCCIENOBATEIbCKUX 3a/lady, YBaXKUTEIbHOIO
OTHOILIECHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIepKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHUOTUYECKOr0 BOCTIUTAHUSA:

chopMHPOBAaHHOCTH POCCUMCKOU TpakJaHCKOMN UICHTUYHOCTH,
MaTpuoOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Poxunoii, ropmoctu 3a CBOM Kpad, CBOIO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOr 0 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 3HAYEHUS OWOJOTMHM B TMO3HAHUU 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 POCCHUIMCKOTO HAPOJa;

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 MOCTPOCHUE YCTOMUUBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIICHU;



MOHUMAHKE YMOIIMOHAIBHOTO BO3/ICUCTBUS JKUBOW MPUPOILI U €€ IIEHHOCTH;

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

5) ¢usuveckoro BocnmuTaHHUs, (POPMHPOBAHUN KYJIbTYPbI 310POBbSI H
IMOIMOHATIBHOTO 0JIArONOJIyYHs:

MOHUMaHUE W peaau3alus 37J0pOBOTO U Oe3omacHOro oOpasza >KH3HH
(3mopoBoe  TMUTaHHWE, COONIIOJAEHHWE TUTMEHUYECKUX TpaBWJl M HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3HUYECKOMY U IICUXHUUYECKOMY 3/I0POBbIO;

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

OCO3HAHHE TIOCIEACTBUI W HEMPHITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
AJIKOTOJISI, 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 CaMOCTOSATEIIBHO
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 CaMOOOpa3OBaHWIO Ha
MNPOTS)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  JIJISt
OKPYKAIOLIEN CPEBI;

OCO3HAHHE TJI00ABHOIO XapakTepa JKOJIOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MNpPHUOOpETaEMble NPU H3YYEHHH OHOJIOTUU
3HAHMSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBSI3aHHBIX C PaAIllMOHAIBLHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  MpaBWJl  TMOBEJAEHUS B MPUPOJIE,
HAaIMpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
IKoCHUCTEM, Orochephl);



AKTUBHOE  HEINPUATUE JEUCTBUM, MPUHOCSIIIMX BpEI  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHUE MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTHUECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBpAIIATh UX;

HaJU4YUe Pa3BUTOrO IKOJIOTMYECKOI0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEJIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUUECKOU JIESITEIbHOCTH SKOJIOTMUYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKOM KYJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MoHUMaHue crnerupuku OHOMOTHM KakK HayKH, OCO3HaHHS €€ poJiu B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBINUIEHUS, 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 JJIi COBPEMEHHOW IMBHIM3AIIUN:
oOecriedyeHUs: HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pecypcHble  MOpPOOJEMBbI  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MYTeW 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 IENSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HayYHOH TpaMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKIIMOHAIBHOW rpaMOTHOCTU oOywaromuxcs, GpopMmupyeMoi
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HAaHWS [JI1 aHalu3a Hu
OOBSICHEHHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHUEe JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HA OCHOBE HAay4yHbIX (PAKTOB U
MMEIONIUXCS JJAHHBIX C 1IEJIbIO MOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus npodyieM B peajbHbIX JKU3HEHHbBIX CUTYalUX;

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



FOTOBHOCTb M  CIOCOOHOCTb K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOSHHUSI y4eOHOro mpeaMera «buomorusy
BKJIIOYAIOT: 3HAYUMble g (OPMHUPOBAHUS MHUPOBO33PEHUS] OOyHAIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpakarolue
LEJTOCTHOCTh HAY4YHOW KapTUHBI MHUpa U chnenuduKy METOJIOB IO3HaHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (pakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAONIOJICHHE,  WU3MEpPEHHUE, OKCIHEPUMEHT U JPYTrux),
yYHUBEpCaJibHble ydeOHble JeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreynBaoIne (bopmupoBaHuE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIETEHUMH OO0y4aroluxcsi, CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHblE JCHUCTBHUS B
[I03HABATEJILHOU U COL[MAJIBHOW IPAKTUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPaMMbl CPEIHETO O0OIIero
00pa3oBaHus JI0KHBI OTPakKaTh:

OBiagenue YHUBEPCAJIbHBIMHU y4eOHbIMH MO3HABATEIbHBIMHU
AeMCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHe TEeHCTBHS:

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

WCMOJIb30BATh IPU OCBOCHUM 3HAHWUM NPUEMBI JOTHYECKOTO MBIIUIEHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, Ki1accupukaiuu, 0000IIEHNU), paCKPBIBATh CMbBICI
OMOJIOTMYECKUX MOHSATUU (BBLACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSIMH);

ONpeAeHsATh LENIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIBTATHI AEATEIBHOCTH C MOCTABICHHBIMU LEAMU;

UCIIOIb30BaTh OMOJIOTMYECKHUE MOHITHUS [Tl 00bsiCHEHUsI ()aKTOB U SIBIICHUM
YKUBOM NPUPOIBI;

CTPOUTH JIOTUUECKHE pacCyXJeHHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMbIX
SABJICHUSX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSATh CXEMHO-MO/IECJIbHBIC cpencTna IU1sL MPEICTABIECHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILICHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



Takk€  MOPOTUBOPEYMH  pa3HOTO  POJia,  BBISBICHHBIX B Pa3IMYHbBIX
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 U  BBINOJHIATH pabOTy B  YCIOBUSAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX NPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHE ACHCTBHSA:

BIIaJIETh HABBIKAMU Y4EOHO-HUCCIIEI0BATEILCKONU U MTPOEKTHOMN 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 HHTEpIpeTalni, MNPeoOpa30BAHUI0 M MPUMEHEHUI0 B Y4YEOHBIX
CUTyalusX, B TOM YHUCJIE€ 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 U dKU3HEHHBIX CUTYaIUsX;

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

aHAJTU3UPOBATh TMOJYUYECHHbIE 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, JOMYCKAIOIIHE AIbTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSAPHOW JHUTEpaType, OHOJOTHMUYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B VIHTepHETE), aHaIu3UpOBaTh



MH(pOpMALINIO pa3IUYHBIX BUJIOB U (HOPM MpEACTaBICHUS, KPUTUUECKU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

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

npuoOpeTaTh OMbIT HCHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3TUYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMY  MpPEICTABICHUS
ouosiornueckoi nHPopmaru (cxemsbl, rpauku, IUarpaMmbl, TaOIUIbI, PUCYHKU
H IPYyroe);

UCIONBb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
Oouosiorndueckor uHbOpMaLMEl: TPUMEHSTh XUMHYECKHe, (Qusnueckue u
MaTeMaTU4YecKue 3HaKh W CHUMBOJBL, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUYECKHME  CPEACTBA
HarJIs,THOCTH;

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

OBJaieHNe YHHBEPCAIbLHBIMIA KOMMYHUKATUBHBIMH J1€/iCTBUSMMU:

1) o6menme:

OCYIIECTBIISITh KOMMYHHUKAIIMHU BO BCeX chepax »KU3HU, AaKTUBHO y4acCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYX/IaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATHb CYXKJICHHSI OTHOCUTEIBHO BBIMIOJHEHHUS IIpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YUYACTHUKOB
JMajora Uiy JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpE/CTBA OOIIEHUs, NOHUMATh 3HAYCHUE
COIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYyalluH,
YMETb CMSTYaTh KOH(MDIJIUKTHI U BECTU MEPETrOBOPHIL;

BIIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aMMOJICUCTBUS, MOHUMATh
HaMEpPEHHUs IPYTUX JIIoJeH, NPOsBISITh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppEKTHOU popme GOopMyTUpPOBATH CBOM BO3PAKEHUS;

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

2) coBMecTHas1 1eITeJIbHOCTh:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOTUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOCHCTBUS MIPU PEIICHUU yueOHOM 3a/1a4u;

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



MPUHUMATh LEIM COBMECTHOM  JI€STEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKECHHUIO: COCTABIISATH IUIAH JCUCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHUBATh Kadye€CTBO CBOEro0 BKJIaJa M KaXKJOTO YYaCTHHMKA KOMAaHIbl B
oO1IMii pe3ynbTatT Mo pa3padOTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE TPOEKTHI, OLUCHWBATh HAEHW C TMO3ULUHWA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJATUBHBIMU ACHICTBUSIMH:

1) camoopranusanus:

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 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

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

CaMOCTOSITEJIbHO  COCTABJISITh IUIAH  PEHIeHUusT MNpoOJeMbl C  y4€TOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTECHHIA;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacupsTh paMKH y4eOHOro MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD
3a pelLICHuE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

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

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIaJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedieKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUA M MBICIUTEIbHBIX IPOLECCOB, HX PE3yJbTATOB U
OCHOBaHUM, UCIOJIL30BAaTh MPUEMBI pedIeKCUH JJIsi OLICHKU CUTyalluu, BhIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS MO HUX
CHIKECHUIO;



MPUHUMATh MOTHBBI M APTyYMEHTBI JAPYIMX I[PU AaHAJIU3E€ PE3YyJIbTAaTOB
NEATENbHOCTH;

3) npuHsiTHe ceds1 M APYrux:

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl APYTUX NPU aHAJINU3E PE3yJIbTAaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIUX HA OIIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIINH APYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynabTathl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienirduyeckue st yueoHoro npenmeta «buosorus»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3IUYHBIX YUYEOHBIX CUTYallUsIX, & TAKKE B PEalbHBIX
KU3HEHHBIX CHUTYyallusX, CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHbie
pPE3yJIbTAaThl IPEICTABIEHBI IO F0/1aM 00yYEHHS.

[IpeameTrHble pe3ynbTaThl OCBO€HUsI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJOTHH, (DYHKIIMOHATHLHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PacCKpbIBaTh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB W TOHSITHM:
KW3Hb, KJIE€TKA, OpraHu3M, MeTaboiau3M (OOMEH BEHIeCTB M IpEeBpalleHUE
SHEPIuM), TOMEOCTa3 (CaMOPEryJisiiusi), YPOBHEBAsI OpraHU3aIusl >KUBbIX CUCTEM,
CaMOBOCIPOM3BEICHHE (PENPOAYKIUSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OWOJIOTMYEeCKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajibHas JOorMa MOJEKYJsipHOH Ouosorun), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. WM. BaBuioBa), onpenensiTe TpaHUIIbI
WX IPUMEHUMOCTHU K )KMUBBIM CHCTEMAaM;

yMEHHUE BIAJE€Th METOJaMU HAy4YHOI'O MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE YXUBBIX CUCTEM, MPOIECCOB U SIBICHHM, OpraHu3aiusi U MPOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIJBI)KCHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIUYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX



pEe3yIbTaTOB, UCIOIB30BAHHBIX HAYUHBIX TOHSITUH, TEOPUM M 3aKOHOB, YMEHHE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHHUE BBIJCIATh CYHIECTBEHHBIE MPU3HAKK 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,
OIUIOJIOTBOPEHUS, PAa3MHOXKEHHUS, WHIMBHUIYAJIbHOTO Pa3BUTUSI OpraHu3Ma
(oHTOTEHER);

YMEHUE TPUMEHSTH MOJIYyYCHHbIC 3HAHUS MJI1 OOBICHEHHUS OMOJOTHMYECKUX
MPOLIECCOB U SIBJIEHUM, IJI NMPUHATUA NPAKTUYECKUX PELICHUH B IOBCEIHEBHOM
KU3HU C LEeJpl0 oOecneyeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKpPYXaIOLUX JI0AEH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEICHHS B OKpYKarouei
NPUPOAHON Cpele, MOHMMaHUuE HEOOXOIMMOCTH MCIHOJb30BaHUS JAOCTHUKEHUN
COBPEMEHHOMU ounonoruu U OMOTEXHOJOTUi JUTSL pPalMOHAILHOTO
MPUPOAOIIOIB30BAHNUS;

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

YMEHUE BBINOJIHATh JA0OpaTOpHBIE M MPaKTUYECKHUE PadOThl, COOJIIOAATh
npaBuiia rpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOUYHHUKOB (CpeACTBa MAacCOBOM MH(OpMaIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHualibl), 3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeJIULMHE, OMOTEXHOJIOTUH;

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

[IpeameTrHble pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OHUOJIOTMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPa M HAyYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUMCKUX U
3apyO€KHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHOIOTMH, (QPYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl peICHUs dKU3HEHHBIX 3a/a4;

YMEHUE PaCKpbIBaTh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB W TOHSITUM:
BU/I, TOMYJSALUSI, TeHOPOH, IBOIIOLHUS, ABMKYIINE CUIbI ((DaKTOpPHI) IBOJIOIUH,
MPUCTHIOCOOJIEHHOCTh OPraHu3MOB, BHJ000pa30BaHUE, 3KOJOTMYECKHE (AKTOPHI,



AKOCHUCTEMA, MPOAYLEHThI, KOHCYMEHTBHI, PEAYLEHThl, LENu MUTaHUs,
AKOJIOTHYECKas MIpaMuia, OuoreoreHos, onocdepa;

YyMEHUE u3JIaratb OWOJOTMYECKHEe Teopuu (dBOJOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUsl HBOJIOLMM), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogasimeBoro cxojactBa K. M. bopa, uepenoBaHusi IJIaBHBIX HaNpaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouocepe B. W. Bepnajackoro),
OMPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHHUE BIAJE€Th METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE YXUBBIX CUCTEM, MPOIECCOB U SIBICHHM, OpraHu3aiusi U MPOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIJBW)KCHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIYyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX
pPEe3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OHOJIOTHYECKUX
OOBEKTOB: BHUJIOB, MOMYJAIUN, MPOJYLUEHTOB, KOHCYMEHTOB, pEIYIICHTOB,
OMOreoleHO30B M JIKOCHUCTEM, OCOOEHHOCTHM TMPOIECCOB: HACJEICTBEHHOMU
M3MEHYMBOCTH, €CTECTBEHHOr0 O0TOOpa, BHIA000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JEHCTBUS SKOJOTHMUYECKUX (HAaKTOPOB HA OpPraHU3MBbI, MEepeHoca
BEIIECTB M TMOTOKAa HHEPIHMH B IKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUU B
AKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB UM OUOTCOXMMHUYECKHUX
IMKJIOB B Onocdepe;

YMEHUE TPUMEHSTH IMOJIYyYCHHbIC 3HAHUS MJI1 OOBSICHEHHUS OHOJIOTHMYECKUX
MPOLIECCOB U SABJIEHUM, IJI NMPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C I1EeNIbl0 obecriedeHusi O0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbBS
OKPY’KaIOUIUX JII0JIeH, COOJII0IEHUS HOPM T'PaMOTHOT'O TTOBEJICHUS B OKpY Karolen
MPUPOJIHON cpejie, MOHMMAaHUE HEOOXOAMMOCTH UCIOJIB30BaHUSL JOCTHKEHUN
COBPEMEHHON OMOJIOTHU ISl PAllMOHATIBHOTO MPUPOIOIOIH30BAHUS;

YMEHHUE pelniaTh 3JIEeMEHTapHble OUOJIOTUYECKUE 3a/1aud, COCTABISATH CXEMBI
MepeHOca BEIIeCTB U YHEPTUU B IKOCUCTEeMAaX (LIeMHU NTUTaHus);

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

YMEHHUE KPUTHUYECKH OIIEHHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEpP)KAaHMS, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOM MH(OpMaINK, HAYUYHO-MIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  TJIOOAJbHBIE  HKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UITHIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
! brostorms kax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
) K 1 bubmuorexa [JOK
MBBIC CHCTEMBL I HX Oprafusatist https://m.edsoo.ru/7f41c292
3 X o — ] 1 bubmuorexa [JOK
MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU hitps-//m.cdsoo.ru/ 741292
Bubnuoreka [JOK
4 IRHSHEASATEILHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3MHoOkeHne U MHANBUAYaTbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 HU3BMEHYHUBOCTD 2 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
2 p 1 bubmuorexa [JOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1
! IBOIMOIMOHHAS GHONIOTHS ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHME U PA3BUTHUE KU3HU Ha 9 0.5 bubmmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra Bl M OKpYXKaIoIas cpeaa 5 1 bubmorexa [IOK
Prafsm pyRatomt pea https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
4 Coo011ecTBa U SKOJOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f4 1 ccT4
Bbubnuoreka [JOK
> Peseproe ppems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Koutpoabubie | IlpakTHyeckne A p
Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl T0O3HaHUA )KUBOM IPUPOIBI.
[Tpaktuyeckas padora Ne 1
2 «Mcnonp30BaHuE pA3TUYHBIX 1 0.5 bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3yUECHUU
OMONOTHYECKUX OOBEKTOBY
3 buonoruueckue cucTemsl, MPoIECCh | bubmmoreka [JOK
U UX U3y4YEHHUE https://m.edsoo.ru/863e6564
4 XuMHUUYECKU cOCTaB KJIeTKU. Bona u | bubmuorexa [JOK
MHUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
Bubnuoreka [JOK
5 benku. CocTaB u cTpoeHue 6e1Ko 1
A TaB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yyenue | 0.5 bu6mumoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 Yraeropl. JIunuasl 1 nbmmorexa [0

https://m.eds00.ru/863e6870



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

Bubnuoreka [JOK

8 Hyienonsie kuciorst. AT® https://m.edsoo.ru/863e6d5c
9 Hrorosas koHTposbHast padota Nel
Hcropust u MmeTo1bl U3ydeHUst
10 kneTku. Knerounas teopus bubnumoreka [IOK
Kierka xak 1enoctHas xuBast https://m.edsoo.ru/863e6e88
cucrema
CtpoeHune 3ykapuoTUYECKON KIIETKH.
JlaGopaTopnas padora Ne 2
«M3ydeHne cTpoeHus KIETOK Bubnuorexa [LIOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6£f0
OakTepuil oI MUKPOCKOTIOM Ha https://m.edsoo0.ru/863¢e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE
Bubnuoreka [JOK
12 OOMeH BemecTB WIH METa00IH3M https://m. edsoo.rw/863¢766¢
Bubnuoreka [JOK
13 orocutites. XemocHires https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 duepretiiccuii obmen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIIeTKH. JleneHue
kieTku. Mutos. JlaboparopHas
15 pabora Ne 3 «Ha6moz[peHH5 MHTO3a B 0.5 bubmorexa [JOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIlIKa TyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
Buocunres 6enka. Peakius Bu6munoreka LIOK
16 MaTpUYHOIO CUHTE3a https://m.edso0.ru/863e¢796¢
Tpaucnsamus — GnocuHTe3 OenKa https://m.edso0.ru/863e796¢
17 Htoroas koHTpoJbHAs pabora Ne2



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnerounsie (Gopmbl )KU3HU —

Bubnuoreka [JOK

18
BUPYCHI https://m.edsoo.ru/863e7540
Bubnuoreka [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831¢
Bubnuoreka [JOK
2 Meii
0 o3 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlaGopaTopnas pabora Ne 4 bu6mumoreka [IOK
21 0.5
«M3ydeHne cTpoeHus MOJIOBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” NunuBuayanbHOE pa3BUTHE Bubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'enernka — Hayka o bubnuoreka [IOK
HACJIC[ICTBEHHOCTH U U3MEHUYUBOCTHU https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HaCJIEeIOBAHUS
24 3 aKop Monoru6 ; oe bromorexa LOK
MpU3HAKOB. MOHOTHOPHTH:
p P https://m.edsoo.ru/863e8878
CKpEIIMBaHUE
UTHOPHJIHOE CKpEITUBaHNEe. 3aKOH
)5 A . puA ;) R . bubmuorexa [JOK
HE3ABHCHMOTO HACHCHOBANHA https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 Hroroas koHTpoJbHA paboTa Ne3
CuensieHHOE HaclieIoBaHUE
npusHakoB. JlabopaTtopHas padora Ne
P patopHat p bubmuorexa [JOK
27 5 «/3yueHune pe3ynabTaToB 0.5

MOHOTHOPUHOTO U JUTUOPUIHOTO
CKpPEIIMBaHUA y Ap030(UIIBI HA

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TOTOBBIX MUKpOTIpEnapaTax»

)% I'eneTuka nona. HaciaemoBanue | Bubnuoreka [JOK
IIPU3HAKOB, CLEILUIEHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencrsennas
M3MeH4YUBOCTb. JlabopaTopHas

29 pabota Ne 6. Uzyuenue 1 0.5 bubnumoreka [IOK
MO (UKAITUOHHONH N3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOEHHUE BApUALIMIOHHOTO psAJia U
BAPUALIMOHHON KPUBON»

HacnencrBeHHas ”3MEHYMBOCTb.

30 JlaGopatopnas padora Ne 7. «AHanu3 | 0.5 bu6numoreka [IOK
MyTaIui y qpo30¢ bl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

Bubnuoreka [JOK

31 Peneriia uenopexa ! https://m.edsoo.ru/863e8d78
Bubnuoreka [JOK

Cenekuus Kak HayKa U IIpolLiecc https://m.edsoo.ru/863¢9214

32 MeTtoapl ¥ JOCTHIKEHUS CEJIEKIIUNA 1 Bubnuoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

33 Hrorosas koHTpoJbHAs padora Ned 1

34 buoTtexHonorus kak oTpacib | bu6numoreka [IOK
MPOU3BOJACTBA https://m.edsoo.1ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTpoabnbie | IIpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIbI €€ U3y4eHUs 1 buomorexa LIOK
H A i https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS IpeICTaBICHUN | bubmuoreka [IOK
00 3BOJTIOIINH https://m.edsoo.ru/863e9570
Bubnuoreka [JOK
3 Muxpo3Bosto 1
HKPOIBOOMHA https://m.edsoo.ru/863e9cle
[Tonmynsuus Kak 3neMeHTapHas
€AMHUIA BUJIA U BOJIIOIUU.
4 JIILGO ];To Hilﬂ abota Jtll'o 1 1 0.5 bubmmorexa LHOK
patoptasi p B ' https://m.eds00.ru/863¢99¢6
«CpaBHEHHE BHUJIOB 110
MOP(OTIOTHIECKOMY KPUTEPHIOH
5 JIBUKyILIME CUITBI (3JIEMEHTapHbBIE | bubmuorexa [JOK
(hakTOPBI) IBOTIOITUI https://m.edsoo.ru/863e9da4
Bubnuoreka [JOK
E it 0TO 1
6 CTECTBEHHBIH OTOOP 1 ero dopmet https://m.edsoo.ru/863e9ed0
Pe3ynbTrarsl 3BOIIOLUN:
MPUCTIOCOOICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlaboparopHas | 0.5 bu6mumoreka [IOK
pabota Ne 2 «Onucanwue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEILHOTO XapaKTepa»
2 Hanpasnenus u mytu | bu6mmoreka [IOK

MakKpO3BOJIIOIUHA

https://m.edso00.ru/863e9cle



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

9 HeobpaTtumocTs 3BOTIOIUMN
10 HcTopust ®U3HU HA 3eMIe U METOIbI
e€ U3yueHUs
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3paM U bubmmoreka [JOK
IepUoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaITbI YBOJIIOIIUU
PacTUTENILHOTO U )KUBOTHOTO MHUpA.
13 [Tpaktuyeckas padora Ne 1 0.5 bu6numoreka [IOK
«M3ydyeHne UCKOIIaeMBIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUICKITHSIX)
14 CoBpemMeHHas cuctema bubmmoreka [JOK
OPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIoOBEKa (AHTPOTIOTEHE3) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBkymiue cuibl (pakTopsl) bu6mumoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIIOLIUN
YeJoBeKa
13 Yenoseueckue pacsl U IPUPOIHBIE bu6numoreka [IOK
aJanTalny 4YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHeiit ypok. O600IIEeHE 110
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMIie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHUS B SKOJIOTHUECKUE Bubnuoreka [JOK



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

baxTopsI

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

AbuoTtuueckue GaKTopbl.
JlaGopaTopnas padora Ne 3.
«Mopdodonoruuecknue 0COOCHHOCTH

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oOutanusy. JlaboparopHas paboTta
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa»
b K
23 buoTtnueckue pakropsl uommorexa O
https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKHI
nonymsitun. [Ipaktudeckas pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHun»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OuoIeHO03 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(PKOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENU HIKOCUCTEMBI.
Bubnuoreka [JOK
27 DKOJIOTHYECKUE TUPaAMUJIbL.
N https://m.edsoo.ru/863eb5fa
CaoiictBa skocucteM. Cykieccus
28 [IpupoaHbIE SKOCHCTEMBI
29 AHTpPOTIOTEHHBIE FIKOCHUCTEMBI
30 buocdepa — riodanbHas bu6numoreka [IOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK

o6uocdepsl

https://m.edso00.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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

32 YenoeuecTBo B Onochepe 3emin 1
1 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O000IIEHNE TEMBI
34 «Coo011ecTBa 1 IKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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