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HOACHUTEJBHASA 3AIIMCKA

[Ipu paszpaborke mnporpaMMmbl 1O OHOJOTUM TEOPETHUYECKYI0 OCHOBY IS
onpeeneHus MoAXoA0B K (OPMHUPOBAHUIO CO/iepKaHusl yuyeOHoro npenmera «buonorus»
coctaBwin: KoHuentyaibHble nojoxkeHuss PI'OC COO o B3auM0O00YCIOBIEHHOCTH
1eJe, CoaepaHus, pe3yJabTaTOB OO0ydeHHWs W TpeOOBaHWM K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB, TOJOXEHUS 00 O0O0muX IeniaxX U MPHUHINIAX, XapaKTepHU3YIOMINX
COBPEMEHHOE COCTOSIHME CHCTEMbl CpelHero ooOiero ooOpa3oBaHusi B Poccuiickoi
Odenepanuy, a Takke MOJOXKEHHUS O crnenuduke Ouonoruu, e€ 3HAYCHUM B TMO3HAHUU
KUBOU IPUPOABI U OOECIIEUEHHH CYLIECTBOBAaHUS 4EJIOBEUYECKOro oOmectBa. CorinacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIIPEIETICHbl OCHOBHBIE (DYHKIIMH MPOTPaMMbl MO OHMOJIOTUU U
€€ CTpPYKTypa.

[Iporpamma mo Ouosiornu Aaé€T MNPEACTABICHUE O LEsAX, 00 oOued crpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHs OOYYAIOMIMXCS CPEACTBAMHU YYEOHOro mpeaMera
«buonorusy, onpenenser o00sS3aTeNbHOE TMPEIMETHOE COAEpP’KAaHUE, €ro CTPYKTYpY,
pacnpeneneHue Mo pa3fenaMm U TeMaM, PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3yUECHUS
y4eOHOTO Marepuaja ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcsl.

B mporpamme mo OHONOTMU TakKe YYHMTHIBAIOTCA TPEOOBaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJAMETHBIM ©  TPEIMETHBIM  pe3yibTartaM  OOy4YeHHS B
(hopMUpPOBAaHMM OCHOBHBIX BHJIOB Y4YEOHO-MIO3HABATEIBHON JIESITEIHLHOCTH/y4eOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30oBaHUsI.

B nporpamme mo Oumomoruu (10-11 kmacchl, 0a30BbIii ypOBEHb) peaTn30BaH
NPUHIUI TPEEeMCTBEHHOCTH B HW3y4Y€HUUM Ouojoruu, Ojgaromaps uYeMy B HeH
POCMAaTPUBAETCSA HAMPABICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX C (popMHpOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEACTaBIECHUI O 340pOBOM 00pa3e >KM3HU U Oepe’kKHbIM
OTHOLIEHHEM K OKpyXarwluierd mnpupogHon cpene. [loatomy Hapsay ¢ u3ydeHUEM
001e0MOIOTUYECKUX TEOPHIl, a TAK)KE 3HAHUN O CTPOCHUHU JKUBBIX CUCTEM Pa3HOrO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B MpOrpaMMe MO OHOJOTHH
y/ICICHO BHUMAHHE HMCIOJIH30BAHUIO TIOJYYCHHBIX 3HAHWW B TMOBCEIHEBHOW JKU3HH IS
pelIeHUs] TMPUKIAIHBIX 3aJad, B TOM 4YHCIe: TNPO(UIAKTUKU HACIEICTBEHHBIX
3a007€BaHUN YEJOBEKa, MEIUKO-TEHETUYECKOTO0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
AKOJIOTUYECKHU LEJIECO00PA3HOr0 MOBEACHUS B OKPY’KaloIled MPUPOIHOM cpelie, aHanu3a
BIUSHUS XO3SUCTBEHHOW [IEATEIHHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX |
HMCKYCCTBEHHBIX DJKOCHCTEM. YCHUJIEHWE BHUMAHMUS K TIPUKIAJHON HANPABICHHOCTH
yaeOHoro npeameTa «buonorusy mpoIuKTOBaHO HEOOXOAMMOCTHIO 00ECTICUeHUS YCIOBHMA
JUISL peLleHUs] OJHOW M3 aKTyalIbHBIX 3aJlad IIKOJIBHOTO OMOJIOTMYECKOro 0O0pa3oBaHUs,
KOTOpasl npeAnonaraet (GopMupoBaHue y 00ydarommxcs CIOCOOHOCTH aJallTUPOBATHCS K
M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOuiero oopazoBaHus 3aHUMaeT BaxHoe Mecto. OHa
obOecrieunBaeT (popMuUpOBaHHE Yy OOYYAIONMIUXCS TPENCTABICHUA O HAYYHOW KapTUHE
MUpa, paclupseT U 0000UIaeT 3HAHUS O KUBOU Mpupoje, €€ OTIMYUTENbHBIX MpU3HAKaX



— YPOBHEBOM OpraHU3ally U 3BOJIIOLMH, CO3AAET YCIOBUS JUIsl: TO3HAHUS 3aKOHOB KUBOMI
npUpOAbl, (GopMUpOBaHUS (PYHKIIMOHAIIBHOW T'PaMOTHOCTH, HABBIKOB 370POBOTO U
06e3omacHOro o0pasza >KHU3HHM, SKOJOTUYECKOTO MBIIIJICHUS, [IEHHOCTHOIO OTHOIIEHUS K
KUBOU MPUPOJE U YETIOBEKY.

bonpimoe 3HaueHue OMOJIOTHS MMEET TaKXKe JUIsl PEIICHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7ad4 CPEJHEro OO0IIero o0pa3oBaHMSs, COLMANU3AIMU O0YYarOIIUXCS.
Nzydyenne Ouonoruu obOecreyrBaeT YCIOBHUS A (POPMHUPOBAHUS HHTEIUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(QOPMALIMOHHBIX HABBIKOB, ACTETUYECKOM  KYJBTYpHI,
CIIOCOOCTBYET MHTErpaluy OWOJIOTHYECKUX 3HAHUM C MPEACTABICHUSIMU W3 JPYTUX
y4eOHBIX PEIMETOB, B YACTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBaHHbIe MOJI0XKEHUS
0 MpeJHa3HaYeHUN y4eOHOTo npeaMeTa « bBHoIorus» cocTaBUIM OCHOBY ISl ONPEIEICHUS
MOAXOA0B K OTOOpPY M CTPYKTYpUPOBAHHUIO €ro COJEpKaHHs, MPEACTaBICHHOTO B
nporpaMMe 1o GMOJIOTUH.

Ot6op coxepxanuss ywyeOHoro mpenMera «buonorus» Ha 0a30BOM YypOBHE
OCYUIECTBJIEH € MO3MUIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C KOTOPBIM
oOyyaroniuecs: JOJKHbI OCBOUTh 3HAHMS M YMEHHUS, 3HAUYUMBbIE I (POPMUPOBAHUS 001LIEH
KYJbTYpPBI, ONPEIACISAIONME aIEKBATHOE MTOBEACHUE YEIOBEKA B OKPYIKAIOIIEH IPUPOAHON
cpelne, BOCTpeOOBAHHBIE B MIOBCETHEBHOM JKU3HU U MPaKTUUECKOU JiesarenbHocTU. Ocoboe
MECTO B ITOM CHUCTEME 3HAHUN 3aHUMAIOT JJIEMEHTHI COJECPIKAHMS, KOTOPBIE CIy’KaT
OCHOBOHM 711 (pOpMHUPOBAHUSI MPEACTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOMU
KapTUHE MUpPA U LIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3alUU
OMoI0rHYecKoro oopa3zoBaHusl.

CtpyKkTypupOBaHUE COJEp)KaHHUs Yy4eOHOro Marepuaia B ImporpamMme 1o OMoJIoruu
OCYILIECTBIICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIUYUTEIIbHBIX
OCOOEHHOCTSIX KUBOM MpPUPOABI, O €€ YpPOBHEBOM OpraHu3aludd W 3BoJOLMH. B
COOTBETCTBUM C JTUM B CTPYKType YyuyeOHoro mnpeamera «buonorus» BblIeneHbI
CIEAYIOIINE CcoAepKaTelbHble JUHUU: «buojorus kak Hayka. MeToJabl Hay4HOTO
no3HaHus», «Kierka kak Owmosoruueckas cucrema», «OpraHusMm Kak OuoJIOrHyeckas
cucteMa», «CuctemMma M MHOrooOpasue OpPraHuYecKOro MHpay, «IBOJIOLUS KUBOU
MPUPOIBDY, « IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTHY.

enb uzyuyenus yuebnoro npeamera «buonorus» Ha 6a30BoM ypoBHE — OBJIaJICHHE
O0OyJaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATFHOM OPraHU3allid KUBBIX CUCTEM
Pa3HOTO paHra W TNPHOOPETCHHE YMEHWH HCIONb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX
JEeUCTBUI B OTHOILIEHUH OOBEKTOB >KUBOUW MPHUPOJILI U PEHICHUS PA3TUYHBIX KU3HEHHBIX
npo0Jem.

JlocTrmkeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0OecreunBaeTcs peleHueM CICAYIOIIUX 3a/1a4:

OCBOCHHME O0YYaIOIIUMHCS CUCTEMbI 3HAHUI O OMOJIOTMUYECKUX TEOPUSIX, YUEHHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, IMpaBUiiaX, CIy>KalluX OCHOBOM s
(dbopMHUpOBaHUS TIPEACTABICHUIA O ECTECTBEHHO-HAyYHOW KapTHHE MHUpa, O METO/Aax
Hay4HOI'O MO3HAHUS, CTPOCHUH, MHOIO00Opa3uu U OCOOEHHOCTAX >KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHHW3alliM, BBIJAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIEIOBAaHUSX B
OHOJIOTHH,



dopMupoBaHne y OOy4aroUIMXCs TO3HABATENbHBIX, WHTEIEKTYaIbHBIX |
TBOPUYECKHUX CIOCOOHOCTEH B IMpoliecce aHaiau3a JAHHBIX O MyTSIX Pa3BUTHS B OHMOJIOTUU
HAy4YHBIX B3IJISAOB, MAEH M TOJIXOJOB K U3YYEHHUIO >KMBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Yy 0O0ydYarolmuxcsi oOen KyJabTypbl, (YHKIMOHAIBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OLIEHUBATH SIBJICHHS OKPY>KAIOIIEr0 MUPA KUBOU MPUPOIBI
HA OCHOBaHHUH 3HAHHUM U OTBITA, MOJYYCHHBIX MTPHU U3YYCHUH OUOJIOTHY;

dbopMmupoBaHre y  OOyYalolIMXCS  YMEHUHW  WIJUTIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JICSITEIIBHOCTH  YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCIIUTAHHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YETTOBEKOM KMBOW MPUPOJIBI,
HEOOXOUMOCTH OEpeKHOTO0 OTHOIICHUS K HEH, COOMIOACHHUS ITHUUYECKUX HOPM MpH
IIPOBECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JUIS  TOBBIIMICHHS  YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPBL, AJI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE TMPUOOPETEHHBIX 3HAHUM M YMEHUW B IOBCEIHEBHOW JKHU3HU IS
OLICHKM IIOCJEACTBUI CBOEH JEIATEIBHOCTH 10 OTHOLICHHMIO K OKpY)KaloIleW cpexe,
COOCTBEHHOMY 3/I0pPOBbIO, 000OCHOBAHHE U COOJIIOICHHE Mep TPOPHIIaKTUKU 3a001€BaHUM.

B cucrteme cpennero obmero oOpazoBanus «buonorus», nsydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00s513aTE€IbHBIM YYEOHBIM IIPEIMETOM, BXOJSIIIUM B COCTaB MPEAMETHOM
o0nactu «EcTecTBEHHO-HAYyYHbIE IPEIMETBD.

Jist m3ydyeHus: Ouosiormu Ha 0a30BOM YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
orBonutTcsa 68 wacos: B 10 kmacce — 34 yaca (1 gac B Hepeno), B 11 kiacce — 34 ygaca (1
yac B HEJETIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonoruss kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HayKaMu, (uiocodueil, 3TUKOH, ICTETUKONH U mpaBoM. Poib
Ouonmorud B (HOPMHUPOBAHUM COBPEMEHHOW Hay4yHOW KapTuUHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoapl TO3HAHMS KUBOW MPUPOALI (HAOIIOAEHUE, SKCIEPUMEHT, OIHKCAHHUE,
u3MepeHue, kiaccupuKkais, MoJIeIMpoOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanuu:

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

Tabnuubl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHHe pa3iaMYHBIX METOAOB MPU U3YyYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

JXuBble cuctembl (OMOCUCTEMBI) KaK IPEAMET U3ydeHHs Onoaoruu. OTandue sKUBbIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OuocHCTEM W HUX pa3HooOpa3zue. YPOBHM OpraHM3alUl OHOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MMOMYJISIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTUYECKHUH ), OnOChEepHBI.

JdemoHcTpanuu:

Tabnuupl u cxembl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpPraHU3alUU KUBOI
MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUUYECKH  COCTaB  KJIETKH. XUMHUYECKHE DJIEMEHTBI:  MAKPOAJIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIe BeleCTBa.

OyHKIMU BOABI 1 MUHEPAJIbHBIX BEUIECTB B KieTKe. [loanepkaHre 0CMOTHYECKOTO
Oayanca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHumble M 3aMEHHMBbIE AMUHOKHUCIOTBI. AMHMHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (MEpBUYHAS, BTOPUYHAs, TPETUYHAS W YCTBEPTUUHAs
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMU OEIKOB.

depmeHThl — Ouonormdeckue katanmmzatopbl. CTpoeHue GepMeHTa: aKTUBHBIN
LEHTp, cyOcTpaTHas cneurpuyHoctb. Kodepmentsl. Buramunbl. Otianunst GepMeHTOB OT
HEOPTraHWYECKUX KaTaJu3aToOpOB.

VYrineBoapl: MOHOcaxapuabl (TIOKo3a, pubo3a U Je30KCHpu003a), Arcaxapuibl
(caxapo3a, 1JakTO3a) M MoJiMcaxapuasl (Kpaxmal, TJIMKOTeH, 1eJIi0Ji03a). buonornyeckue
(GyHKLIHMH YTIIEBOJOB.



Jlumunel: Tpurauuepuasl, GocGomunuabl, crepouasl. ['napoduasHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pynkiuu munuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U JIMIH/IOB
KAaK UICTOYHUKOB DHEPTUH.

Hykneunossie kucinotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucnoT. Ctpoenne u ¢ynkuun JJHK. Crpoenune u pynknuun PHK. Bunsr PHK. ATO:
CTpoeHHEe U QYHKIIUH.

[utonorus — Hayka o kieTke. Kilerounas Teopust — mpuMep B3anMOJIECUCTBUS UIIEU U
(hakTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Knerka kak menoctHass »xuBas cucrema. OOIue MPU3HAKK KJIETOK: 3aMKHYyTas
HapykHasg MmemOpana, mosiekyiabl JIHK kak reHetmueckuil ammapaT, CHCTEMa CHUHTE3a
oenka.

Tumbl KIeTOK: SyKapuoOTHYecKass M MpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHS
npokapuotuyeckoil knerku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHUUYECKOM
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[loBEpXHOCTHBIE CTPYKTYpPbhl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJUKC, WX
¢ynkuun. Ilnazmarnueckas memOpaHa, e€ cBoiicTBa M (PyHkuuu. LluTomnasma u eé
opranouabl. OgqHoMeMOpanHble opranous! kinetku: JIIC, annapat ['onbaxu, TU30COMBI.
[losmyaBTOHOMHBIE OpraHOMJbI KIETKM: MUTOXOHAPHM, IUIacTUIbl. IIponcxoxneHue
MUTOXOHJpUM © miactul. Bunel mmactun. HememOpaHHbIE OpraHoujibl  KJIETKU:
pUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJHU, PECHUYKH, KIYTUKH. DYHKIUH OPraHOUIOB
KJIETKHU. BKIIroueHus.

Snpo — perynaropHblii uneHtp kietku. CrTpoeHue sjapa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, [Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacripenesieHue XMMUYECKUMX DJIEMEHTOB B HEXHUBOM IPUPOJIEY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubr u  cxembl: «llepuognueckass TabIMIIA XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJieKynbl Bonbl», «buocuntes Oenka», «CTpoeHHEe MOJEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hykmennosbsie kucnotel. JJHK», «Ctpoenue monexyinbsr ATy,
«CTpoeHHE DYKapHOTUYECKOM KIETKW», «CTpoeHHe MKUBOTHOW KIETKN», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue MNpPOKAPUOTHYECKOW KIeTKu», «CTpoeHue sapa
KIIETKI», «YTIEBOABDY, «JIMmuasn».

O6opynoBaHue: CBETOBOM  MHKPOCKOIM, OOOpyJOBaHWE JUIsi  MPOBEACHUS
HaOJIIO/ICHUH, U3MEPEHUI, HKCIIEPUMEHTOB, MUKPOIIpenapaThl PaCTUTEIbHBIX, JKUBOTHBIX
1 OaKkTepUaIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «/3yueHue KaTaaIuTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WA KaTaaasbl)y.

JlabopatopHuas pa6ota Ne 2. «M3ydeHue CTpoeHHs KJIETOK PACTCHHM, YKHBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnapaTax U X OMUCAHUEY.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMmisanms (TJIaCTHYECKUH OOMEH) U
JUCCUMUJIISIUS  (PHEpPreTUYecKuit OOMEH) — JIB€ CTOPOHBI €IWHOTO Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUM B TMOHUMAaHUU
MeTabou3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN W TeTepoTpodHbI. Ponb ¢depmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas M TeMHOBas ¢a3bl (orocuHTe3a. Peaknuu (orocuHTesa.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHue (HOTOCUHTE3a NI JKM3HU Ha 3emiie. BiusHue
yCcIIOBHA cpeabl Ha (OTOCHHTE3 W CIOCOOBI TOBBIMIEHUS €r0 MPOJYKTUBHOCTUH Y
KYJbTYPHBIX PACTCHMUIA.

XeMoCuHTEe3. XEMOCUHTE3UPYIOIe OaKTepuu. 3HAUCHUE XEMOCHUHTE3a JIs KU3HU
Ha 3emuIe.

OHepreTuueckuii oOMEH B KJeTKe. PacmiersieHue BEIIECTB, BBIICICHUE U
AKKyMYJIUPOBaHUE DHEPrUd B KIETKE. IJTambl HHEPreTUUYECKOro obOmeHa. [ nukomus.
bpoxenne wu ero Buapl. KHCIOPOZHOE OKHUCIEHME, WM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe GocopunupoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuunoro cuHte3a. 'enernueckass undopmanusa u JJHK. Peanuzanus
reHeTH4eCKor nHpopMaluu B kiieTke. ['eHeTnueckuit Ko u ero cBorcTBa. TpaHCKpUTIIIUS
— marpuunblii cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. DTamnbl TPaHCISLUU.
KoaupoBanue amuHOKUCHOT. Posib pubocoM B OMocHHTE3€ OeliKa.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Uctopusi oTkpeitus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKM3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nn pacrteHuii, JKUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE BHpycaMHu. Bupyc
nuMmyHoaepuiuta yenoBeka (BY) — Bo3Oyautens CIIM/a. O6paTtHas TpaHCKpUIILMS,
peBepTaza u unterpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. TumMupsizes.

Tabmuiet u  cxembl: «Tumbl mnATaHUs», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit  obmen», «Ximopomiacty, «®Dotocunte3s», «Crtpoenue JIHK»,
«Ctpoenue u (QyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHYeCKHil KO,
«Bupyce», «baktepunodarn», «Crpoenue wu xku3HeHHBIM 1uKa Bupyca CIIM/Ia,
Oakrepuodaray, «Pemmxkarus JTHK.

O6GopynoBanue: Moaenu-anmaukaiun «Yasoenne JIHK u  tpanckpumnumsy»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii WKII, WM KU3HEHHBIN UK KiIeTku. MaTepdaza u murtos. IIpormeccs,
nporekatomue B uHTepdaze. Permnukaums — peakius marpuyHoro cunrte3a JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIN HaOOp — KapuOTHUIN. J[MIUIOWIHBIA M TaruIOWIHBIN
XpOMOCOMHBbIE HaOOphl. Xpomatuibl. LlUTonoruyeckne OCHOBBI PpPa3MHOXKEHUS U
VHIUBUIYAJIBHOTO PAa3BUTHUSL OPTraHU3MOB.

Henenue knetkn — muto3. Crtaguu muto3a. IIpoiiecchl, MpOUCXOAIINE HA Pa3HBIX
CTausAX MUTO3a. BUONIOrnYecKuii CMbICI MUTO3A.



[Iporpammupyemasi rubGesb KJISTKH — aromTo3.

@DopMBI pa3sMHOXKEHHSI OPTaHM3MOB: O€crojioe | TMojoBoe. Buumbl Oecmosnoro
Pa3MHOXKEHUA:  JEJIEHUWE  HAJABOE, IIOYKOBAaHME OJHO- W  MHOTOKIIETOYHBIX,
cropooOpa3oBaHMe, BETeTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMpPOBaHHWE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3zMHOXkEHHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranuu meiio3a. [Iporeccsl, MpOUCXOIINE Ha CTaauax Meio3a. [loBenenue
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

['ameTtorenes — mponecc 00pa3oBaHUsS TMOJIOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
KeJe3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KJIETOK — raMer
(cnmepmaro3ou, SWIIEKIETKa) — crepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHUS
SUIEKIIETOK U ciepmaTo3ou0B. OmnonorBopenue. [laprenorenes.

NunuBuyanbHoe pa3BuTue (OHTOreHe3). IMOPUOHAIBHOE pa3BUTHE (AMOPHUOTEHES).
Otarbl SMOPUOHATIFHOTO Pa3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX: JPOOJICHHUE, TacTPYJIISIIUS,
opranoreHe3. IlocTamOpuoHaIbHOE pa3BUTHE. THUIBI MOCTAMOPHUOHATBLHOTO Pa3BUTHUS:
psMOe, HENpsIMOe (JIMYMHOYHOE). BiausiHue cpeapl Ha pa3BUTUE OPraHu3MoOB, (AKTOPBI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHUsS: CTPOCHHE CEMEHH,
CTaJuu Pa3BUTHSL.

JemoHcTpanuun:

Tabmuupr u  cxembl: «Dopmbl  pa3MHOXKEHUST  OpraHU3MOB»,  «JIBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX PACTEHUI», «BereraTMBHOE pPa3MHOKEHUE PACTCHUN»,
«/lenenue knetku Oaktepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBD»,
«Knerounsii nukny, «Pemmmkamusa JHK», «Mutosy, «Meiio3y», «llpamoe u Henpsamoe
pazButue», «l'ameroreHes y MJICKOMUTAIOMMX U YeloBeka», «OCHOBHBIC CTaauu
OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOII, MHUKpOMpenapaTsbl «CrniepMaTo30uabl
MJIEKOMUTAIOLIETO», «SIHlIeKIeTKa MIeKoNuTaromero», « Kapuokuaes B KI€TKaxX KOpPEIIKa
JyKa», MarHuTHas Mojelb-ammumkanus «Jlenenne wierkm», monens JIHK, monens
MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

JlaGoparopnas padora Ne 3. «HaGmromeHne MHTO3a B KJICTKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOTIIpenapaTaxp.

Jlaboparopnas pabotra Ne 4. «3ydyeHue CTpPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Vcropus pa3sButuss reHeTUKU. Ponp muronorun u
AMOpPHUOJIOTUN B CTAHOBJICHUM T€HETUKHU. BKJag pocCHUCKMX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTOJbl TEHETHUKU (THOPUAOJOTHYECKUM, IMTOT€HETUUECKUH,
MOJIEKYJIsIpHO-TeHeTn4YecKuii). (OCHOBHbIE TIeHeTHYecKue TOoHATHS. ['eHeTnueckas
CHUMBOJIUKA, UCTIOJIb3yEMas B CXEMaX CKpPEIMBaHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl TPU3HAKOB, YyCTaHOBIEHHble [. Mennaenem.
MonorubpuiHoe ckpemuBaHue. 3aKOH €JIMHO-00pa3us TMOPUIOB IMEPBOTO MOKOJIEHUS.



[IpaBwio ngoMuHHpPOBaHUS. 3aKOH PaCLICIICHUS] MPU3HAKOB. ['MIOTE3a YHUCTOTHI Tamer.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JluruObpuaHOe CKpenuBaHue. 3aKOH HE3aBHCHUMOIO HACJIEIOBAHHS TPHU3HAKOB.
[lutoreneTuuyeckue  OCHOBBI ~ JUTHOPUIAHOTO  CKpEUIMBaHUSA.  AHaIU3UPYIOIIEe
cKpenuBaHue. VCronap30BaHUE AHAIM3UPYIONIETO CKPEIIMBAHUA JUISL  ONpPEACICHUS
TeHOTHITa OCOOM.

CuermieHHOe HacneAoBaHWe Mpu3HakoB. Pabora T. MopraHna mo CUENJIEHHOMY
HacJieIoBaHuIO TeHoB. HapyliieHue crenieHns TeHOB B pe3yIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHAas TE€OPHs HACIIEICTBEHHOCTH. | €HeTUYEeCKHUE KapTHhl.

I'enetuka mnosa. XpoMOCOMHOE ONpEAeNiCHHE Tojia. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHbIE B TeTepOraMeTHbhIE OpraHn3Mbl. HaciienoBaHue MpU3HAKOB,
CLUEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BUJIBI U3MEHUMBOCTU: HEHACJIEACTBEHHAsI U HACJIEICTBEHHas1. Pomp
Cpelbl B HEHACJIECACTBEHHOW W3MEHUMBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapnallmoHHBIN psAl M BapuanroHHasa kpuad. Hopma peakuun npursHaka.
KonnyecTBeHHBIE W KayeCTBEHHbIE NPU3HAKM HU WX HopMa peakuun. CBoMCTBa
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.

HacnenactBennas, WM  TEHOTUINIMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Meiio3 U MOJOBOM mpoliecc — OCHOBAa KOMOWHATUBHOW M3MEHYMBOCTH.
MyTtanonHasi W3MEH4YMBOCTh. Kilaccudukanus wMyTanuid: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. Yacrota W nOpuuMHBl MyTanuid. MyrtareHHele  (akTophel.  3aKOH
FOMOJIOTHUYECKUX PSAZIOB B HaclencTBeHHOW n3MenunBoctu H. Y. BaBuioga.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka yenoreka. Kapuorun yenoBeka. OCHOBHBIE METOAbI T€HETUKHU YEJIOBEKA!
TreHEaJIOTUYECKUN, OJIM3HELOBBINA, ITUTOTCHETUYECKUM, OMOXMMUYECKUHN, MOJICKYJISIPHO-
reHetTnyeckuii. COBpEMEHHOE OMPEAECICHUE T€HOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBAaHUE, B TOM uuciae ¢ nomowbsro [II[P-ananu3za. HacnencrtsenHsie
3a00JI€BaHMsI  YEJIOBEKa: reHHple  OoJie3HH, OOJIe3HM  C  HAaCJICACTBEHHOM
MPEIPaCcOIOKEHHOCTbIO, XpPOMOCOMHbIe 0Oone3nn. CoMaThuueckue U TEeHEPATUBHBIC
mytanuu. CtBoJIOBBbIe KJEeTKU. [IpuHIMIBI 310pOoBOro oOpasza »KW3HHU, IUATHOCTHUKH,
OpoPWIAKTAKA ¥ JICUCHHUS]  TEHETHUeCKMX  OosesHeldl.  MeauKo-TeHEeTHYEeCKOe
KOHCYJbTUPOBAHUE. 3HAYEHUE MEAUIMHCKON T'€HETUKU B MPEAOTBPAICHUU U JICUCHUU
TeHETHYECKUX 3a00JIEBaHUI Y€IOBEKa.

JdeMoHcTpanuu:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuko, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuubr 1 cxeMbl: «MOHOTHOPUIHOE CKpENIMBAHWE M €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH pAaCIICIUIEHUS M €r0 IUTONCHETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpemmuBaHue», «lluTomorudyeckue OCHOBBI JUTHOPUIHOTO
CKpelmuBanus», «Meno3», «B3zanmonencTeue ajuielibHbIX T€HOBY», «'€HeTHUeCKUue KapThl
pacTeHHU, )KUBOTHBIX U YEJOBEKay, «I'eHeTHKa 1oiay, «3aKOHOMEPHOCTH Hacjle0BaHus,
CLUEIUIEHHOTO C MOJOM», «KapuOTHUIIBI YeTOBEKA U KUBOTHBIX», «BUIbI H3MEHUMBOCTUY,



«MoaudukanmmonHas HW3MEHYMBOCTH», «HacnemoBanme pesyc-haktopa», «['eHeTnka
IpymnI KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

O6opynoBanue: MOJENU-aNTIINKALINT «MonorubpuaHoe CKpELLMBaHUEY,
«Henonnoe nomuHMpoOBaHUEe», «Jlurnbpunnoe ckpemmBanuey, «llepekpéct xpoMmocom,
MUKpPOCKON M MuKponpenapat «J/lpozoduna» (Hopma, mytanuu (GOpMbI KpPBUIbEB U
OKpacku Tena), repbapuil «I'opox moceBHON.

JlaGopaTopHble U IpaKTUYeCKUE padoThbI:

Jlabopatopnass pabdora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

Jlabopatopuass pabora Ne 6. «UM3yuenune wmomuduKanmMOHHON W3MEHYHBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW.

Jlaboparopnass pabora No 7. «AHanmu3 wmyTaumid y Jpo30(uisl Ha TOTOBBIX
MHUKpoIpenaparax».

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

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HaykKa M MpoLEcC. 3apOKICHUE CEJEKIUU U IOMECTUKALMS. Y UYEHUe
H. 1. BaBuioBa 0 IeHTpax MNPOMCXOKIEHUS U MHOTooOpa3usi KyJbTYPHBIX PAaCTEHUH.
L{eHTpBI MPOUCXOXKIACHHS TOMAIIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIMU. MaccoBblii W HHIUBUAYaIbHBIH OTOOPHI B
CEJEKIIMM pACTEHUHM M KUBOTHBIX. OIlleHKa DJKCTepbepa. bBIM3KOPOACTBEHHOE
ckpeniuBanue — UHOpuAMHT. Yucrad nuHus. CKpellMBaHWe YUCTHIX JMHMM. ['eteposuc,
win rubpuaHas cuia. HepoactBeHHoe ckpemuBaHue — aytOpuauHr. OtaanéHHas
ruOpuan3anus u e€ ycnexu. VMcKkyccTBeHHbI MyTareHe3 W MOJy4YEHHUE IOJIUILIIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOJACTBA. |'€HHAs MHXKEHEpHsl. DTalbl CO3aHUS
pexoMmOunanTHOM JIHK 1 TpancreHHbix oprann3moB. Kierounast unxenepus. Kinetounsle
KYJIbTYPBI. MukpokIIOHanbHOE pa3MHOXXEHUE pPacTeHUM. KnonupoBanne
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIM(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. 1. BaBuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. l1BanoB.

TaOmups! 1 cxembl: kKapTa «LIeHTpbI MPOUCXOXKACHUS U MHOT000pa3us KyJIbTYPHBIX
pactenuit», «llopoabl AOMAIIHMX KUBOTHBIX», «CopTa KyJIbTYPHBIX PACTECHUI,
«Otnanénnas rudpuauzamus», «Padotel akanemuka M. ®@. MBanoBay, «llomumionausy,
«OO0bekThl  OuoTexHonorum»,  «Kiierounsle  KyapTypbl W KIOHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 IepeHoC TeHOB, XPOMOCOMY.

ObopynoBaHue: MYJSDKA IJIOJOB M KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTopHble U NpakTHYECKHE PAdOTHI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHUSI CEJIEKIMM PACTEHUA M KUBOTHBIX
(Ha CeNEKIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIN YYacTOK, B
TEIUTMYHOE XO3SHCTBO, JTA0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoJIOLMOHHAA OHOJIOTHA.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIFOIMOHHON TEOPHUH. DBOJIOLMOHHAS TEOPUS U €€
MecTO B Omosiornu. BiusHUE SBONIOIMOHHONW TEOPUU HA Pa3BUTHE OWMOJIOTHHM U JAPYTUX
HayK.

CuzerenbcTBa 3BOMONNA. [laneoHTOIOrMYECKHE: TOCIEN0BATEIBHOCTD MOSIBICHUS
BUJIOB B TAJICOHTOJIOTMYECKON JIETOMHUCH, IepexonHbie ¢opMbl. buoreorpaduueckue:
CXOJICTBO U pazinuue ¢hayH v QJop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA M  pa3auuus AMOPHOHOB  pa3HbIX  BHJIOB
MMO3BOHOYHBIX. CpaBHUTETHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHaJIOTUYHbIE,
pYIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE:  CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0O0JIMYECKHUX MyTEeH Y BCEX OPraHU3MOB.

OpomonuonHas Teopust Y. J[apBunHa. [Ipeanocbuiku BO3HUKHOBEHHS JAapBUHH3MA.
JIBIDKYIIIME CHUJIBI HBOJIONMM BUJIOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHUE MpHU
OTPaHUYEHHOCTU PECYPCOB, HEOMpEAEIEHHAs U3MEHUYUBOCTh, 00pb0a 3a CyLIECTBOBAHHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas Teopust 3BooIuN (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosonus. [Tonynsnus kak eIMHUIA BUIA U SBOJIIOIUH.

JIBkyniue cuibl (pakTophl) SBOJIOIUMU BUJIOB B MpUpoae. MyTallMoOHHBIN mpoliece
1 KOMOMHATHBHAs U3MEHYUBOCTb. [lomymsirionHbie BOJIHBI U Jpeid renos. M3omnsuus u
MHUTpaLHs.

EctecTBenHsbIit 0TOOp — Hampasstonmii GpakTop BOOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6IeHHOCT,  OpPraHM3MOB  KaK  pe3yslbTaT  dBoJoIuu.  [Ipumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTaNTAINH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHoBHBIE (HOpPMBI BHI000pa30BAHUS:
reorpauyeckoe, 3K0JIOrHuecKoe.

Makpo3BOJTIOIHSI. Dopmsbl ABOJIIOLINHU: ¢duneTnyeckas, JIVBEPTEeHTHAs,
KOHBEpreHTHas1, napajiesbHas. HeoOpatuMocTh 3BOTIOLHUU.

[Ipoucxoxaenre OT HeCHENUaIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuan3anys. ATanTUBHAS paidaLys.

JdeMoHcTpanuu:

[Toptpetsr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. Cesepiios.

Tabmuubr 1 cxembl: «Pa3BuTue opraHuyeckoro mupa Ha 3emie», «3apOoibIlu
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl O0OpbObI 3a CyIIECTBOBAHHUEY,
«EctecTBeHHBIM 0TOOpY», «MHOroo06pasue COpToB pacTteHuil», «MHOroodpasue mopoj
KUBOTHBIX», «[lomymsiiun», «MyTanMOHHasE  U3MEHYMBOCTH», «ApoMopdo3bD»,
«Manoanantanuny», «OOmas aereHepauus», «JBuxymue cuibl 3Bodounn», «Kapra-
cxema wmapmpyta myremectBus Y. JlapBuna», «boppba 3a cymecTBOBaHHEY,
«IIpucmocobaeHHOCTD OpraHu3MOBY, «I"eorpaduueckoe BUZI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.



O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3UYHBIMU THUIAMH OKpPAacKd, HabOp
IJIOZOB U ceMsiH, Koyekuus «lIpumMepsl 3alUTHBIX MPUCHOCOOIEHUN Yy KHUBOTHBIXY,
Mozienb «OCHOBHBIE HANPABJICHUSI SBOIIOLUNY, 00bEMHAS MOJENb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapta mMupa, KOJUeKIus «DopMbl COXPaAaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHWi», Monenp ammmukaius «llepekpéct Xxpomocom», BIaXKHbIE
npenaparbl  «Pa3BuTHE  HaceKkoMoro», «Pa3BuTHE  JIATYIIKHW», MHUKpPOIpErnapar
«JIpozodunay (Hopma, myTaruu (pOpMBI KPBUTBEB U OKPACKH Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIabopartophas padota Ne 1. «CpaBHeHUE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopuast pabora Ne 2. «Ommcanue NpUCIIOCOOJEHHOCTH OpraHu3Ma U ef
OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emule.

JloHay4yHBIE TPEACTABICHUS O 3apOXKACHMM JKW3HU. HaydHble TruUnoressl
BO3HMKHOBEHHUS >KM3HU Ha 3emiie: a0MoreHe3 M maHchepMmus. XMMHYECKas SBOJIOLHA.
AOHOTeHHBI CUHTE3 OPraHWYECKUX BEILECTB M3 HEOPTraHMYECKUX. DKCIEPUMEHTAIBLHOE
MOJTBEPXKJIEHUE XUMHUUYECKOM 3BotonMu. HauanbHble 3Tanbl OMONIOrMYecKOi 3BOJIOLUY.
['unoreza PHK-mmpa. ®dopmupoBanue wmeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
IPOTOKJIETKH. IlepBbie KiIeTKH U uX 3BosrONUsA. POpMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX
OpraHU3MOB.

Paszgutne xu3Hm Ha 3emiie mo dpaM u nepuonam. Karapxen. Apxenckas H
npoTepo3oiickas 3pbl. [lameo3oiickas 3pa U €€ Mmepuoabl: KEMOPHUHCKHM, OpJIOBUKCKHM,
CUITyPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30¥icKas apa U €€ NEPUOIBL: TPHACOBBIN, IOPCKUI, METIOBOM.

Kalino3olickas spa u €€ nepuopl: MaleOreHOBbIN, HEOT€HOBbIM, AHTPOTOTEHOBBIH.

XapakTepucTUKa KiIMMaTa M TeoJIOTMYECKUX TmpoieccoB. (OCHOBHBIE 3Tambl
HBOJIIOLIMM PACTUTENILHOTO U KUBOTHOIO MHpa. ApoMop(}o3bl y pacTeHUN U JKUBOTHBIX.
ITosiBeHue, pacuBET U BBIMUPAHUE IPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue dBomouuud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOLIMST YEJIOBEKA. AHTPONOJIOTHS KakK Hayka. Pa3BUTHE NpEnCTaBICHUA O
IIPOUCXOXKJICHUH 4YesloBeka. Meroasl m3ydeHus: aHTponoreHesa. CXOACTBAa M pas3iidyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJI0KEHNE YEIOBEKA.

JBrxymue cuibl (pakTopbl) aHTpomnoreHe3a. HacneacTBeHHass M3MEHUMBOCTH U
€CTECTBEHHbI 0TOOp. OOIIECTBEHHBIH 00pa3 >KWU3HU, W3TOTOBJICHHE OpPYIAUN Tpyna,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBU DHBOJIIOLUU YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek
yMeInbld, YenoBek npsaAMoXonsdiui, YenoBek HeaHIEepTAIbCKUM, YenoBeK pa3yMHBIN.
Haxonku #ckomaemMbIX OCTAaTKOB, BpEMsl CYIIECTBOBaHHUs, OOJACTh pPaCIpOCTPAHEHUS,
00BEM rOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue packl. OCHOBHBbIE OOJBIIME pachl: €BpONEOUAHAs (eBpaszuiickas),
HErpo-aBCTpaJIONHAs (PKBAaTOpHAJIbHAsA), MOHIOJIOMAHAS (a3MaTCKO-aMEPUKAHCKAs).



YepThl MPHUCTIOCOOTICHHOCTH MPEACTABUTENECH UEJIOBEYECKUX pac K  yCIOBUSIM
cylecTBOBaHMs. ENMHCTBO yenoBevyecknx pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Musnep, I'. FOpu, Y. JapBuH.

Tabmuubr u  cxembl: «Bo3HukHOBeHue CoJiHEYHOM cucTeMbl», «Pa3BuTtue
OpraHU4YeCKOTO MUDPay, «PacturenbHas KJIETKa, «KuoTHas KJIETKaY,
«IIpokapuoTnueckass Kierka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS YEIOBEKa M YETOBEKOOOPA3HBIX O0E3bSIHY,
«OCHOBHBIE M€CTa MAJCOHTOJOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEIIOBEKay,
«/peBnenmme momn», «/peBHne mogm», «llepBble  COBpeMEHHBIE  ITIOANY,
«YenoBeyeckue pacs».

ObopynoBanue: mynsixu «lIpoucxoxnenue yenoBeka» (OIOCTHI aBCTPaJIONUTEKA,
MUTEKAHTPONa, HEaHJEPTalIblla, KPOMAHBOHIIA), CIEMKH WM W300paKeHHS KaMEHHBIX
opyaui NepBOOBITHOTO YyeJIoBeKa (KaMHHU-YOTIIEPHI, pyOurna, ckpebiia),
rE€OXpPOHOJIOTMYECcKass Tabinuua, KoyuieKuus «@POpMbl COXPaHHOCTH  HMCKOMAeMBbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThl:

[Ipaktnueckass pabora Ne 1. «l3yueHue HCKONMAeMbIX OCTATKOB pacTEHUN U
KUBOTHBIX B KOJUJICKIIUSX).

DKCKypcust «IBOJIIOIUSL OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WJIM KpaeBeqYEeCKU My3€ei).

Tema 3. Opranu3msl U OKpYysKamoas cpejaa.

OKOJIOTHSI KaKk HayKa. 3ajaud M pas3feiibl 3KOJOrMh. MeTOoapl 3KOJOTUYECKUX
HCCIIEIOBAHNM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAasA, IOYBEHHAas,
BHYTPUOPraHU3MEHHAs.

Okonornueckue  ¢akrtopsl.  Kmaccuduxamus — skojgormdeckux — (HaKTOPOB:
abnoTnyeckne, OMOTHYECKUE U aHTpOIOreHHbIe. JleiicTBrUe dKoJornyecKkux (hakTopoB Ha
OpTaHU3MBL.

AGuoTtnueckue (aKTOpbl: CBET, TEMIEparypa, BIAXHOCTh. doroneproausm.
[IpucnocoGneHus opraHU3MOB K JEHCTBUIO abmoThyeckux (akTopoB. buomormyeckue
PUTMBL.

buotnueckue ¢akTopel. Bumabl OMOTHUECKMX B3aMMOJICUCTBHI: KOHKYPEHITUSA,
XUITHUYECTBO, CUMOMO3 U ero ¢opmbl. IlapasuTusMm, Koomepanus, MYTyaju3M,
KOMMEHCaJIM3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCANIU3M, HEUTpalu3M. 3HaUeHHE
OMOTUYECKNX B3aUMOJICHCTBUN JJIT CYIICCTBOBAHUS OPraHU3MOB B TMPUPOJIHBIX
COO0O011IeCTBAX.

DKOJIOTHYECKUE XapaKTePUCTUKU momyssiiuv. OCHOBHBIC MOKAa3aTeNH TMOMYJISIUU:
YUCJIEHHOCTh, TIJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. JlnHamuka
YUCJIEHHOCTHU MOMYJISIUU U €€ PeryJisiusl.

JeMmoHcTpanuu:

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, D. ['exkens.



Tabmuupr m cxembl: kapta «llpupogneie 30HBI 3emim», «Cpenbl OOUTaHUS
opranusmoBy, «Dotonepuoauzmy», «lomymsaumy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
nonyyauuy uHpy3opun-Typenskn», «llumessie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaboparopHas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX
MECT OOUTAHUSD.

JlabopatopHass pabotra Ne 4. «BnusHue cBeTa Ha POCT M pPa3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktnueckass pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSALUUN pa3HBIX BHJIOB

pacTeHum».
Tema 4. Coo01mecTBa 1 IKOJIOTHYECKHE CHCTEMBI.
CooOmiectBo  opranu3mMoB — OuouneHo3. CTpykTypbl OHOIIEHO3a: BHIOBa,

MPOCTPaHCTBEHHAs, Tpouueckas (muiienas). Bugsi-nomunanTel. CBsizu B OUOIIEHO3E.

DkoJsioruueckre cuctembl (3xkocuctemsl). [loHsTre 006 sKocucTeMe U OMOTEOIICHO3E.
OYHKITMOHAIBHBIE KOMITOHEHTBI AKOCHUCTEMBI: MPOIYICHTBI, KOHCYMEHTHI, PEIyICHTHI.
KpyroBopot BemecTs 1 MOTOK 3HEPruu B 3Kocucteme. Tpoduueckne (MUIIEBbIE) YPOBHU
skocucteMbl. [lumessle nenu u ceth. OCHOBHBIE MOKAa3aTeIM 3KOCHCTEMBI: OMoMacca,
MPOYKIIUS. DKOJIOTHYECKUE MTUPAMUJIbI: MPOAYKIIMH, YUCIEHHOCTH, OroMacchl. CBoliCcTBa
DKOCUCTEM: YCTOWUUBOCTB, CAMOPEryJsius, pa3BuTthe. CyKueccusl.

[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI O3Ep M PEK. DKOCHCTEMAa XBOMHOTO HWIIU
IIMPOKOJUCTBEHHOT O JIeca.

AHTPOTIOTEHHBIE BKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBI.
buonorudeckoe n X034MCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak  Qaktop  ycToMuMBOCTH  dKocucTeM. (CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panulibl, cOcTaB U CTpyKTypa 6uochepsl.
XKupoe BemectBo u ero pyHkuun. OcodeHHoCcTH OMochepsl Kak rI00aIbHON YKOCUCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopots! BeniecTB 1 OMOreOXMMUYECKHUE LUKIIBI 3JIEMEHTOB (yriepoza, a3oTa).
3oHanbHOCTH OMocheprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopeyectBo B Omocdhepe 3emum. AHTPONOTCHHBIE H3MEHEHHs B Ouocdepe.
I'moGanpHbIE PKOJIOTHYSCKUE TTPOOIICMEL.

CocymecTBoBaHue TPUPOABI U denoBedecTBa. CoxpaHeHHe OMopa3sHO0Opas3ms Kak
OCHOBa YCTOMYMBOCTH Ouochepbl. OCHOBa palUMOHAIBHOIO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJb30BaHue. JJoCcTikeHs: OMOJOTUY U OXpaHa NPUPOIbI.

JdemoHcTpanuun:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuubr u cxembl: «llumessie 1enu», «buolleHO3: cocTaB U CTPYKTypay,
«IIpuponnsie coobmecTBay, «llenu nutanusy, «Ikojgoruyeckas nupamuaay, «buocdepa
U 4YeJIOBEK», «IKOCHUCTEMA IIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHCTEMa XBOMHOTO Jecay,
«buoneHo3 BopoéMa», «ArpoueHos», «lIpumepHble aHTPONOIreHHbIE BO3JECHCTBUS Ha
pupony», «BakHENIIME HCTOYHUKY 3arpsI3HEHUS BO3yXa U IPYHTOBBIX BOA», «IlouBa —
BaKHEHIIas cocTapisitomias ouocdepb», «DakTopsl nerpaganuu nouBy», «llapHUKOBBIN



abdexr», «DPakTopbl PaJHMOAKTUBHOTO 3arpsi3HEHHs Ouocdepb», «OOmas CcTpykTypa
ouocdeps», «Pacnpoctpanenue xu3Hu B Omochepe», «O30HOBBINA 3KpaH OHOChHEpH»,
«KpyroBopot yriepoaa B 0uocgepe», «kKpyroBopot a3ora B Ipupoze».

O6opynoBanue:  Mopenb-anIuMKanus  «TunuuHele  OMOLIEHO3bI», TepOapuit
«PacturensHble cooOliecTBa», Koylekuuu «buoneHo3», «Bpeaurenun BaxHeHIInX
CEJIbCKOXO3SUCTBEHHBIX KYJNbTYp», TepOapuu M KOJUIEKIIMM PACTEHUN W JKUBOTHBIX,
NpUHAJJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TrpynmaMm ojHoro Bunaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIPOI'PAMMEBI 110 BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiuBaroTCsi TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOyJaronMMuUCs  MpPOrpaMM  CpeJHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpeamMeTa «bHoJIorus» BbIICICHbI
CIIEYIOIINE COCTABISIIOIIME: OCO3HAHHWE OOYYAIOIIMMHUCA POCCHMCKONW TIpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH M CAaMOOIIPEIETIEHHUIO,
HaJU4Yhe MOTHBAIMU K OOY4YEHHIO OMOJIOTHH, IICJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHX
yOeXKACHUN JTUYHOCTH Ha OCHOBE KIIIOUEBBIX I[EHHOCTEW W HCTOPUYECKHUX Tpagului
pa3BUTUS OMOJIOTMYECKOIO 3HAHUS, TOTOBHOCTb M CIHOCOOHOCTH OOy4YaroUIUXCs
PYKOBOJACTBOBATbCSI B CBOEU JIESITEIBHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH,
OPUCYIIUMU  CUCTEME OHOJIOTUYECKOro 00pa3oBaHMs, HaJU4YUE HIKOJOTUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIIaHbI.

JIndyHOCTHBIE pe3ynbTaThl OCBOEHUA mpeamera «buonorus» mocTurarorcss B
€MHCTBE Y4eOHON M BOCIUTATEIbHON JEATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKMMH M  JAYyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHBIMH B OOIIECTBE TNpaBWIaMHM W HOPMaMHU T[IOBEJCHUS U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW TMO3ULMMU JIMYHOCTH, NMATPUOTHU3MA, YBAKEHUS K 3aKOHY W IPABOMOPSIKY,
YeJIOBEKY TpyJla M CTapileMy MOKOJIEHHUI0, B3aUMHOTO YBKEHUS, OCPEKHOTO0 OTHOIIICHUS
K KyJbTYPHOMY HACJIEOUIO M TPaJULMUsIM MHOTOHAMOHAJIBHOrO Hapoaa Poccuiickoint
denepanuu, IPUPOAE U OKPYKAIOLLIEH Cpeae.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS Y4eOHOro mnpeaMera «buosorus» IOHKHBI
OTpaXkaTh  TFOTOBHOCTh M  CIOCOOHOCTh  OOy4YarOUIMXCS  PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIMX TPAIUIMUOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITA W ONBITa JEATEIHLHOCTH B
MPOLIECCE pEeATU3AIMA OCHOBHBIX HAIPABJICHUM BOCHUTATEIBLHOU IEATEIBLHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TO3UIMU OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOSI3aHHOCTEH, yBa)KEHHE 3aKOHA U
MPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACATENHHOCTA TMPU CO3JMAHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX W TMO3HABATEIBHBIX 3a/1a4, BBHITOJHEHHH OMOJOTHYECKHUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH OTPEENSITh COOCTBEHHYIO TO3WIIMIO IO OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBaTh B CBOMX JEHUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMUA YOEKICHUSIMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX W HMCCIEI0BATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHHIO
OIMIMOHEHTOB MPHU OOCYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTbh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXKIAHCKOH HWISHTUYHOCTH, MAaTPUOTHU3MA,
YBAXKEHHSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHOM, ropmoctu 3a
CBOM KpaW, cBOO PoauHy, CBOM A3BIK W KyJIbTYpy, HPOLUIOE U HACTOSAILIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO WU TAMSATHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUHCKHUX Y4YEHBIX B CTAHOBJICHHUE U Pa3BUTHUE
OMOJIOTHH, TIOHMMAaHUSI 3HAYeHUsT OMOJIOTUM B TMO3HAHUU 3aKOHOB TMPHUPOJIBI, B >KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uaeriHas yOeXJEHHOCTh, TOTOBHOCTh K CiIyXXeHHMI0O u 3amure (OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYallMI0 U NPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUWE K CBOUM POJIUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHSATUA LEHHOCTEW CEMEWHOM KU3HH B COOTBETCTBUHU C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYash OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JECUCTBUS )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HBIX BUIAX MCKYCCTBA, CTPEMIICHUE MPOSIBIIATH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usuuyeckoro BocnUTAHUSA, (OPMHUPOBAHUSA KYJILTYPbl 3A0POBbS M
IMOLUOHAJIBLHOIO 0JIArONMOJIy U :

MOHUMAaHHWE M peaau3aius 370pOBOro M 0Oe3omacHoro olpasa KXWU3HU (370pOBOE
NUTaHue, COOJIIOJIEHNE TUTMEHUYECKUX MpPaBWI M HOpPM, COAJaHCUPOBAHHBIA PEXKUM
3aHATHI W OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U TICUXHYECKOMY 3JI0POBBIO;



MOHUMAaHUE IEHHOCTH TPABWJI WHIWBUIYAIHHOTO U KOJUICKTUBHOTO O€301MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHWE TMOCIEACTBUI M HENPUSATUS BPEAHbIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM W  COLHMAIbHOMU
HAINpPaBJICHHOCTHU, CIHOCOOHOCTh HWHHUIMUPOBATh, IUIAHUPOBaTH M  CaMOCTOSITEILHO
BBITIOJIHATH TAKYyIO AEATEIbHOCTD;

WHTEpPEC K pas3nudyabiM chepaM mpodeCcCHOHATBHOW ACSITEIBPHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oymymiedl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOPA30BAHHIO HAa MPOTSKEHUU
BCEH JKU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJC KaK MCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE  YPOBHS  DKOJIOTMYECKOM  KYJIbTYpPhl:  NPUOOpPETEHHUE  OIbITa
IJIJAHUPOBAHMS TIOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIEICTBUN ISl OKPYXKaromei
Cpenpl;

0CO3HAHUE II100AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIEM U MyTeil UX PEIICHHUS;

CIIOCOOHOCTh MCMOJIb30BaTh MPHUOOPETaeMble MPU H3YYCHUM OHOJOTUM 3HAHUS U
YMEHUS TIPU PEIICHUH TPOOJeM, CBSI3aHHBIX C PalMOHAIBHBIM TPUPOIOIOIH30BAHUEM
(cobOmroieHre MpaBuIl MOBEACHUS B IPUPO/JIC, HATIPABICHHBIX HA COXpPAaHEHUE PABHOBECHS
B OKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OUOC(hEpPHI);

AKTUBHOE HETIPUATHE ICUCTBUI, MPUHOCAIINUX BPEJl OKpYKarollel MpUpoaHON cpenie,
yYMEHHUE IPOTHO3UPOBATH HEeOJIaronpusTHHIE HKOJIOTUYECKHUE MOCJEACTBUS
MPEANPUHUMAEMBIX AEUCTBUU U NPEAOTBPAIIAThH UX;

HaJIMYue Pa3BUTOTO HKOJOTUUECKOTO MBIIUICHUS, YKOJOTUUECKON KYJIbTYpHI, OMbITA
NEATEIbHOCTU DSKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBAaTHCS HUMH B
[M03HABAaTEJIbHOW, KOMMYHUKATUBHOM M COLIMATIBHOM MPAKTUKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKON NEATETbHOCTU SKOJIOTMYECKON HAMPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM M OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJIOTE KYJbTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W  UWUTATEIIbCKOM KYJIBbTYphl Kak CpeAcTBa
B3aMMO/ICUCTBUS MEXK]TY JIFOJbMH U TIO3HAHUSI MUPA;

NOHUMaHue crieuu@uKy OUOJOTMU KaK HayKH, OCO3HaHUs €€ posih B POPMUPOBAHUU
PAlMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU LEJOCTHOTO TMpEeACTaBiIeHUs 00
OKpYXKaIoIeM MHUpE KaK O €IWHCTBE MPHUPOJBI, YEJIOBEKa M OOIIeCTBa, B TO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHWH MpoOJeM COXpPaHEHUS TMPUPOTHOTO
paBHOBECHS,



yOeXKAEHHOCT, B 3HAYUMOCTH OWOJOTMM [IJIsI COBPEMEHHOW IMBHJIM3ALIUU:
o0ecrieyeHrdss HOBOTO YPOBHS pa3BUTHSA MEIUIMHBI, CO3JaHHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYpCHbIE MPOOIEMbl Pa3BUTHs YEIOBEYECTBA,
IIOUCKA IyTeH BBIX0Ja U3 INIOOATBHBIX SKOJOTUYECKUX MTPOOJIEM U 0OecrieueH s nepexoaa
K YCTOMYMBOMY Pa3BUTHIO, PAallMOHAIBHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYpPCOB U
(hOpMHPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OWOJIOTUYECKUX 3HAHUU B IIENAX TMOBBIIICHUS
oOmiel  KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIMOHATIBHOW IPaMOTHOCTH 00yJarouuxcs, GopMUpyeMOil Ipu U3y4yeHUU OUOJIOTHH;

MMOHUMAaHUE CYHIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIONB30BaTh MOJy4YaeMble 3HAHUA ISl aHAlu3a U OOBSACHEHUS SBICHUM
OKPYAIOILIEr0 MUpPa U MPOUCXOASIINX B HEM U3MEHEHU, YMEHUE JIeJaTh 0OOCHOBAHHBIE
3aKJIFOUEHUSI HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 MOTYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS ISl PELICHMS
po0JIeEM B peaJIbHBIX KU3HEHHBIX CUTYaLMSIX;

OCO3HaHUE LEHHOCTM HAYYHOM JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBISATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTBh K HETPEPHIBHOMY O00Pa30BaHUIO U CaMO00pa30BaHUIO, K
AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW MO OMOJOTMU B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie  pe3yibTaThl OCBOCHUSI yueOHoro mpeamera «buomorus»
BKJIFOYAIOT:  3Ha4YMMble 17 (POPMUPOBAHUS  MUPOBO33PEHUA  OOYyUYaIOIIHUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXKIpPEIMETHbIC) OOIlEHAYYHbIE TOHSTHUS, OTpPaKaIOIINE
L[EJIOCTHOCTh HAYYHOUN KapTUHBI MUpPA U ClieliM(UKY METOJO0B MTO3HAHUS, UCIIOIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SBJICHHUE, MTPOIIECC, CUCTEMA, HAYYHBIN (akT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeIOBaHUE, HAOIIOICHHE,
U3MEpEeHue, OKCIEPUMEHT W  JPYrux), YHHUBEpCaJdbHble yueOHbIE  JEHCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHbIC, PETYJIATUBHEIE), o0ecreunBaroIIme
dbopmupoBanre  (QYHKIMOHAJIBHOW TIPAMOTHOCTH W COIHUAIBHOH  KOMITCTCHIHH
oOydJaroruxcs, CIIOCOOHOCTH 00yJaroIXcst UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHbBIC JCHCTBUS
B MIO3HABATEJILHOW U COLIMATILHOU ITPAKTUKE.

MeranpenMeTHbie  pe3yJbTaThbl  OCBOCHHMS  IPOTrpaMMbl  CpPEIHEro  OOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBJiaeHue YHUBEPCAJIbLHBIMYU Y4eOHbIMH MMO3HABATEJIbHBIMHU J€CTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATh MPoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;



WCIIOJIH30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHAIN3a,
CUHTE3a, CpAaBHEHMsI, KjaccuuKaImu, 0000IIeHns ), paCKPhIBATh CMBICT OMOJIOTUYECKHUX
NOHATUH (BBIACIATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBS3H C JAPYTUMU
MOHSATUSIMHU );

OnpeaeNsaTh eI ACSITeIIbHOCTH, 3a/laBasi mapaMeTpbl U KPUTEPUHU UX JTOCTUKEHUS,
COOTHOCHUTH PE3yJIbTaThl IEITEIHLHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKHE TMOHATHS TSl O0BsICHEHUS (DAKTOB W SIBJICHHUM JKUBOU
IPUPOBL;

CTPOUTbH JIOTUYECKUE PACCYXKJEHHUS (MHIYKTHUBHBIC, JCINYKTUBHBIC, MO AHAJIOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH H TPOTHUBOPEUHS B  PACCMATPUBACMBIX  SIBICHHSIX,
(hOpMyYIPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICTIbHBIC CpPEICTBA MJIs TPEACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIICHWM B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaxX, a TaKkKE MPOTUBOPEUUI
Pa3HOTO POJIa, BBISIBIICHHBIX B Pa3UYHBIX MHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS TMPOOJEMbI C YYETOM aHAIW3a HMEIOIINXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIEHHUBATh COOTBETCTBUE pE3YJIbTaTOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUN ACSTEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCJIOBHUSIX PEabHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJCTh HaBbIKAMHU Y4YEOHO-MCCIEAOBATENLCKOM ¢ TMPOEKTHOW JesATEIbHOCTH,
HaBBIKAMH pa3pelieHuss Mpo0eM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MMOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, MPUMCEHCHHUIO Pa3IUYHBIX METOJIOB
TTO3HAHWSI,

UCIIOJIb30BATh PA3IUYHBIC BUJIBI JEATEILHOCTH O TOJYYSHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINU, TPEOOPA30BAHUIO M MIPUMEHEHUIO B YUCOHBIX CUTyaIUsAX, B TOM YHCIIC
MIPH CO3/TaHHMH YICOHBIX M COIUATBHBIX ITPOCKTOR;

dbopMupoBaTh HAy4YHBIM THUMN MBIIIJIEHUS, BJIaJIETh HAYYHOH TEPMUHOJIOTUEH,
KJIFOUEBBIMU TOHSATUSMH U METOJAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BATEILHOMN NIEATEIHHOCTH
Y KU3HCHHBIX CUTYAIUsX;

BBISIBIISATh TTPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTYaJU3MPOBATH 3aJ1ayy, BBIIBHUTATh
rUnoTe3y €€ pernieHus, HaXOJAUTh apTyYMEHTHI JUIsl JOKA3aTelIbCTBA CBOUX YTBEPIKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TOJYYEHHBIE B XOJI€ PEUICHUS 3aJaddl Pe3yibTaThl, KPUTHUYECCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYUIECTBJISATH LIEJIeHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBUS B
po(eCCUOHATIEHYIO CPENY;

YMETh TIEPCHOCUTHh 3HAHUS B TIO3HABATEIBHYIO U TPAKTUYECKYI0 00JIacTu
KU3ZHENIEATEIbHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE HJIEU, NIPEJIaraTh OPUTMHAIbHBIE MMOAXObl U PELIEHUS, CTABUTh
po0JIEMBbI U 33J1a4M, AOMYCKAIOLIUE AIbTEPHATUBHBIE PEIICHHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHPOBATbCS B Pa3JIMYHBIX MCTOYHHMKAX HH(poOpMaluu (TeKCTe y4eOHOro
nocoOus, HayYHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBAPSAX U CIPABOYHMKAX,
KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B UHTepHETE), aHaTu3upoBaTh HHGOPMAIUIO PAITUIHBIX
BUIOB U (OpM IIPEICTaBICHMS, KPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh M
HENPOTUBOPEUYHUBOCTH;

dopMyTupOBaTh 3aIPOCHl U MPUMEHSATH Pa3IMYHbIE METOJBI MPHU MOUCKE U OTOOpE
Ounonornueckoi nHMOpPMAITH, HEOOXOTUMOM JIJIsl BEITIOJHEHUS YI€OHBIX 3a1a4;

npuoOpeTaTh  ONBIT  HCIOJNb30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYyJIbTYPY AaKTUBHOIO HCIIOJIB30BAHUS Pa3JIMYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (POPMY MIpeICTaBICHHS] OMOJOTMYECKON
nHpopmanuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBAa IpU padoTe ¢ OMOIOrMUecKOi
uHpopMaLuel: MNPUMEHATh XUMHUYECKHE, (U3MUECKHEe M MaTeMaTUYeCKUEe 3HAKU U
CUMBOJIBI, (OpMyJibl, aOOpeBUATYpy, HOMEHKIIATYpy, UCIOJIb30BaTh U MPeoOpa30BbIBAThH
3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISITHOCTH;

BJIQJICTh HABbIKAMHU PACHO3HABAHMS M 3alIUThl MH(OpManuu, UHPOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgiageHne YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH 1€ CTBUSIMM:

1) ob1enne:

OCYUIECTBJISITh KOMMYHHUKAIlMU BO BceX c(epax *KU3HHU, aKTUBHO Yy4acCTBOBATH B
JUajore Wik AUCKYCCHM MO CYHIECTBY OOCYyX/1aeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJEHUS OTHOCUTEIBHO BBIIIOJIHEHMS NPEUIaraéMoi 3aJauM, yYUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHUH);

pacno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLIEHUS, MOHUMATh 3HAYEHHE COLUAIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMd, yMETh CMsI4aTrh
KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJAJ€Th PA3IMYHBIMU CHOCOOaMHM OOLIEHUST M B3aUMOJEHCTBUS, TMOHUMATh
HAMEPEHHUs JIPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEIHHUKY U B
KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW W MHIUBUIYAIbHOU PaOOTHI
MpU pELIEHUU OMOJOTHYECKON MpoOiIeMbl, 000CHOBBIBATH HEOOXOAMMOCTb MPUMEHEHUS
IpyNNoBbIX (HOPM B3aUMOJEHCTBUS IPU PELICHUH Y4eOHO 3a1auu;

BBIOMpATh TEMATHUKY U METOABI COBMECTHBIX JCHCTBHIA ¢ yUETOM OOIMX UHTEPECOB U
BO3MOKHOCTEM Ka)J0ro YieHa KOJIJIEKTHBA,



MIPUHUMATH LEIA COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ NTOCTHKEHUIO: COCTABIIATh IJIAH AEUCTBUN, PACIIPEIEIISITh POJIA C YUETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOro y4yaCTHHKA KOMAaHJIbI B OOLIUH
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBBIE  IPOEKTHI, OLEHUBATH MAEW C TO3UMLUAM  HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh NMO3UTHUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
IPOSBJISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopraHu3anus:

WCIIOJIh30BaTh OMOJIOTMUECKUE 3HAHWS MJIsl BBISABICHUS MPOOJIEM M WX PEIICHHS B
KU3HEHHBIX U YUYCOHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI IEJEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JEHUCTBUAX M IMOCTYNKAX MO OTHOLICHUIO K KUBOW MPHUPOAE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbBHO  OCYIIECTBJIITh  IIO3HABATEJIBHYIO  JEATEIBHOCTb,  BBISBIATH
npoOJeMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS MPOOJIEMBbI C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

J1laBaTh OLICHKY HOBBIM CUTYalUsIM;

pactIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO IMMPOKON SPYIUIIMA B Pa3HBIX
00J1acTSIX 3HAHUM, TIOCTOSIHHO TMTOBHIIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBCHD.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYaIllUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJIQJICTh HAaBBIKAMH I[IO3HABATEIBHONW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB M OCHOBAaHWM, MCIIOJIb30BATh
puémbl pedIeKCUU )1 OLICHKU CUTYallMH, BLIOOpA BEPHOTO PEIICHUS,

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUS M0 UX CHUKECHUIO;

MIPUHUMATH MOTHUBBI U aPTYMEHTHI APYTUX [PHU aHAJIM3E PE3YJIBTATOB JIESITEIbHOCTH;

3) npuHsATHE ceOsl U APYTHUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U aQpTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATEILHOCTH;

PU3HABATH CBOE MPABO U MPABO APYIUX HA OIIMOKH;

pPa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI



IIpenmerHble pe3ynbTarhl ocBoeHHs mporpammel COO no Ouosiorun Ha 0a30BOM
YPOBHE BKIIOUAIOT crneuuduueckue aias ydyeOHoro mnpenmera «buosorus» HaydHbIe
3HaHUA, YMEHUS U CIIOCOOBI IEUCTBUMN 10 OCBOCHUIO, HHTEPIIPETALINU U TPEe0Opa30BaHUIO
3HAHUU, BUJBI ACATEIBHOCTU 110 NOJYYEHHUIO HOBOTO 3HAHUS M IIPUMEHEHUIO 3HAHWW B
pa3aMuYHBIX YYEOHBIX CHUTyallUsAX, a TaKXKe B PEAIbHbIX JKU3HEHHBIX CUTYyalMsX,
CBSI3aHHBIX C Oumojyorumedl. B mporpamme mnpeameTHble pe3ysbTaThl NPEACTaBICHBI 10
rojiaM o0y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO mpenmMera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHHbI
MHpa W HAay4YHOTO MHUPOBO33PEHUS, O BKIAJE€ POCCHUICKUX W 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIMOHATBHOM IPaMOTHOCTH YeJIOBEKa ISl PEIICHUS
KU3HEHHBIX 337a4;

YMEHHUE PacKpbIBaTh COJEp)KaHWE OMOJOrMUECKUX TEPMUHOB WU IMOHITHM: >KU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIECTB M MPEBPAILLEHUE SHEPIuu), FOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMs KUBbIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penponykiusi), HacJAeACTBEHHOCTb, U3MEHUMBOCTD, POCT U Pa3BUTHE;

YMEHHE U3J1araTh OMOJIOrHYECKUE TEOpUH (KJIETOYHAs, XpPOMOCOMHAsI, MyTal[MOHHAs,
[EHTpaJIbHAs JoTMa MOJIEKYJIsIpHOU Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) um yueHuss (0 LEHTpax MHOrooOpas3us W THPOUCXONKIEHUS KYJIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpenensarb rpaHuiibl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJaJE€Th METOAAaMU HAyYHOTO MO3HaHUS B OMOJOTMHU: HAONIOJCHHE U
OINIMCAaHHUE JKMUBBIX CHUCTEM, IIPOLECCOB U SBJICHUW, OPraHU3alus W IPOBEICHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIJBMKEHHE THUIIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH
MEXIy HUCCIEAYEMbIMU  BEJIMYMHAMHM, OOBSICHEHHE IOJIYYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAyYHBIX ITOHSATHM, TEOPUUA M 3aKOHOB, YMEHHE JeiaTh BBIBOJBI Ha
OCHOBAHHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHBIC IIPU3HAKW BHUPYCOB, KIIETOK IIPOKAPUOT H
AYKapUOT, OJHOKJIETOUYHBIX MU MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB:
oOMEHa BEIECTB W NPEBpPAILECHUS SHEPTUU B KIIETKe, (DOTOCHHTE3a, MIACTUYECKOrO U
HPHEPreTUYeckoro  oOMeHa, XEMOCHHTe3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHAUBUIYAJIBHOIO Pa3BUTHSI OPraHu3Ma (OHTOT€HE3);

YMEHHE TMPUMEHITh IOJYYCHHbIE 3HaHUS Il OOBSICHEHHUS OHOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUIsl NPUHATUSA MIPAKTUUYECKUX PELICHUN B MOBCEIHEBHOU KU3HU C
1EeJbI0 o0ecrieyeHus: 0€30MaCHOCTH CBOETO 3/10POBbSl U 3[I0POBbSI OKPY>KAIOIIUX JIFOJIEH,
COOJNIIOJICHNST HOPM TIpPaMOTHOrO TIOBEACHUS B OKPYXKAIOIIEH NPUPOAHOU Cpele,
NOHMMAaHUE HEOOXOAMMOCTH HCIIONb30BAaHUS JIOCTHXKEHUH COBPEMEHHOW OHONOTMH U
OMOTEXHOJIOTHIA [Tl PalliOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pEIlaTh 3JEMEHTapHble N€HETMUYECKHUE 3aJaud Ha MOHO- U JAUTHOpUIHOE
CKpEILMBAHUE, CLEMJIECHHOE HAcJIEJOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIMBAHUs IS IIPEACKA3aHNS HACIEA0BAHNS IPU3HAKOB Y OPTaHU3MOB;



YMEHHE BBIMOJHATH JTA0OPAaTOPHBIE W MpPaKTHUYECKHe paboThl, COOMIOAATh MpaBHIia
npu paboTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE  KpUTUYECKHM  OLIEHMBAaTb W HUHTEPIPETHPOBATh  HHPOpMALUIO
OMOJIOTMYECKOTO COAEpkaHMsl, BKIIOYAIOUIYIO ICEBJOHAYYHbBIE 3HAHMUS U3 Pa3JIMUHbBIX
UCTOYHUKOB (CpeAcTBa MaccoBOM HH(pOpMalUU, HAyYHO-TIONYJSpHBIE MaTepHalbl),
THUYECKHE  aCMeKThl COBPEMEHHBIX  HCCJIENOBaHUM B  OWOJIOTMH, MEIULMHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaThb COOCTBEHHBIE INHCHMEHHBIE U YCTHBIE COOOIIEHMs, 00001as
OMOJIOTMYECKYI0 MH(POPMAIMI0O U3 HECKOJBKMX HCTOYHHMKOB, I'PAMOTHO MCIIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTUH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO mpenmMera «buonorus» ¢ 11 knacce
JOJHKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTHHbI
MHpa W HAYYHOTO MHPOBO33PEHHUSA, O BKIAJEC POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA /ISl PEIICHUS
’KU3HEHHBIX 33/1a4;

YMEHHUE pPACKpPBIBATh COACpKAHME OMOJOTMUECKUX TEPMHUHOB U TOHSATHI: BHJ,
NOMyJSIMSL, TeHO(OHA, HBOJIOLHUSA, JABWXKYIIME Ccuibl  ((pakTopsl) 3BOJIOLUH,
MPHUCTIOCOOJICHHOCT ~ OPTaHU3MOB,  BHJI000pa30BaHME, OSKOJOTHYECKHE  (HaKTOPHI,
AKOCHCTEMA, MPOJYLEHThI, KOHCYMEHTBHI, PEIYLEHTHI, LMW MUTAHHs, IKOJIOTUYECKas
nmpaMuia, OuoreoreHos, ornocdepa;

yMEHHME u3Jarath Ouosornyeckue teopuu (dBosronuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS SBOJIOIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOACTBA
K. M. bopa, uepenoBanus riaaBHbIX HampasiieHUM U myter somonuu A. H. Cesepuosa,
yueHus o Ouochepe B. M. BepHanckoro), onpeaensTh TpaHUIbl UX MPUMEHUMOCTH K
’KUBBIM CHCTEMAaM;

YMEHHME BJAJE€Th METOJaMH HAy4yHOTO IIO3HaHUS B OuWoOJIOTHU: HAOIIOJCHHE U
OMHCaHWE JKUBBIX CHCTEM, TMPOIECCOB U SIBICHUW, OpraHM3alus W MPOBEICHHE
OMOJIOTHYECKOTO OSKCIIEPUMEHTA, BBIIBMKCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAy HCCIENyeMbIMU  BEIMYMHAMH, OOBSCHEHHE IMOJYYEHHBIX  PpE3y/lbTaToB,
HCIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TEOpPUH M 3aKOHOB, YMEHHE JeJaThb BBIBOABI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHHS OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSIUNA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB, OHOTEOIEHO30B H
HKOCHCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJIEICTBEHHOW WM3MEHUYHMBOCTH, €CTECTBEHHOTO
ot0Oopa, BUI000pa30BaHUs, MPUCITIOCOOIEHHOCTH OPraHU3MOB, JCHCTBHS SKOJIOTHMUECKHUX
(GakTOpOB Ha OPraHMW3MBI, TEPEHOCA BEIIECTB W TIOTOKAa JHEPTHM B JKOCHCTEMaX,
aHTPOTIOTEHHBIX M3MEHEHUH B DKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTeOXMMUUYECKHUX IIUKIIOB B Ouocdepe;

YMEHHE TMPUMEHITh TMOJYYCHHbIE 3HAHUS [JJIs1 OOBSICHEHUS OHOJOTHYECKUX
MPOLIECCOB U SIBJICHUMN, IJIS1 MPUHATHUS MPAKTUYECKUX PEIICHUI B MTOBCEIHEBHOM KU3HU C
1esplo o0ecneyeHns 0€30MacHOCTH CBOETO 370POBbSl U 370POBbsI OKPYKAIOIIMUX JIFOACH,



COOMIO/IEHNsT HOPM TPaMOTHOTO TIOBEACHHUS B OKPYXKAIOIMIEH MPHUPOAHOU Cpene,
MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHKEHHN COBPEMEHHOW OHOJIOTHH IS
PalMOHAIIBHOTO MPUPOIOTOIB30BAHMS;

YMEHUE pellaTh »JJIEMEHTApHbIE OHOJOTUYECKHE 3aJayl, COCTABIATH CXEMBbI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMax (1IeNH MUTAHMUS);

YMEHHE BBIMOJIHATH JIA0OPAaTOPHBIE U MpPAaKTHUECKHE pabOThl, COOMIOAATh MpaBUIIa
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YyMEHUE  KPUTUYECKH  OLIEHMBaTh W  MHTEPIPETHUPOBATH  MHGPOPMALMIO
OMOJIOTUYECKOTO COJIEp KaHMsl, BKJIIOYAIOUIYIO TCEBIOHAYYHBIC 3HAHMUS U3 Pa3IUUYHBIX
HUCTOYHUKOB (CpeacTBa MaccoBOM HH(MOpMALMK, HAYYHO-TIOMYJSPHBIE MaTepHabl),
paccMaTpuBaTh rI00albHBIE JKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOLICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaThb COOCTBEHHbIC NHCHMEHHBIE U YCTHbIE COOOIIEHMs, 00001as
OMOJIOTUYECKYI0O WH(OpPMAIMI0O U3 HECKOJBKHUX HCTOYHUKOB, TPAMOTHO HCIOIb30BaATh
MOHSATUMHBIN anmapat OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K I (unposnie)
W/ E 1eitos M Beero Oﬁl-ITpo.JIBHLIe pﬁaKanecmle 06pazoBaTeIbHbIE
porp padoThbI padoThbI pecype
bu6nmoreka [IOK
2 0 .
! buonorus kax nayka 05 https://m.edso0.ru/7f41c292
9 ’KuBbie cucTEMEBI U BX 1 0 0 bu6nuoreka [IOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMUYECKHUM COCTaB U 8 1 1 bubmuorexa [JOK
CTPOCHUE KJIETKU https://m.edso00.ru/7f41c292
KuznenesTeabHOCTh bubmuorexa [JOK
4 6 0 0
KJICTKH https://m.edso00.ru/7f41c292
P
5 Hi;ﬁizie:;benﬁe 5 0 1 bubnnoreka IIOK
4 https://m.eds00.ru/7f41c292
pa3BUTHE OPraHU3MOB
H
6 | wwemmoers | 8 1 15 | BuGmorexa LIOK
' https://m.edso0.ru/7f41c292
OpraHUu3MOB
Cenexums
7 opraHIfII:'sMOB OcHOBBI 3 0 0 bubmiorexa LJOK
) https://m.edso00.ru/7f41c292
OMOTEXHOJIOTHH
bubnnoreka IIOK
1 1 0
8 Pesepsroe Bpems https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO 34 3 4

YACOB I10 ITPOTPAMME



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 KITACC

KoJsunyecTBo 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne a3/1eJI0B M TeM K I (ppossie)
wn | PA3A Beero OHTPOJILHBIE pPaKTH4YeCKHe 06pa3oBaTETbHbIC
NMpOorpaMMsl padoThI padoThI pecype
1 OBOJIIOLIMOHHAS 9 0 1 bubmuoreka [JOK
Ounonorus https://m.edsoo.ru/7f41cc74
B
2 aspTIe K3 2 9 1 15 buGmorexa LIOK
p ' https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3msl U 5 0 1 bubnunoreka [JOK
OKpYy>Karolas cpeia https://m.edsoo.ru/7f41cc74
1 | seorommcome 9 1 0 buGnorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubmuoreka [JOK
2 1 0
S Peseparoe spews https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I1O 34 3 3.5
[TPOIT'PAMME



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 KJIACC
KoaunuecTBo 4yacoB DJIeKTPOHHbBIE
N K I Aara uudgposbie
n/| Tema ypoka OHTPOJIL pakriie HU3Yy4eH P
I Bcero!| HBIE CKHe st o0pa3oBaTtejibHbIE
padoThI padoThI pecypchl
bu6nuoreka [IOK
https://m.edsoo.ru/863e
1 buonorus B cucreme 1 0 0 24.09.202 6122
HayK https://m.edsoo.ru/863e
632a
BxoaHoi KOHTPOJIb 11.09.202 bubnmoreka [JOK
2 MeTo/1b1 TO3HAHUS 1 1 0 4 R https://m.eds00.ru/863e
JKUBOW ITPUPOJIBI. 6122
buonornueckne
CHUCTEMBI, MPOIECCHI U
WX U3yICHHE
[TpakTrueckas pabota 18.09.202 bu6mmoreka [IOK
3 Ne 1 «Mcnone3oBanue 1 0 0.5 4 https://m.edsoo.ru/863e
Pa3JIMYHBIX METOJIOB 6564
IPU U3YICHHUH
OMOJIOTUYECKHUX
00BEKTOBY
XUMHUYECKUN COCTaB 95.09.202 bubmuorexa [JOK
4 KJIeTkd. Boma u 1 0 0 4 R https://m.eds00.ru/863e
MHHEPAIBLHBIE COIH 674e
bubmmoteka [IOK
5 bemiu. COgTaB " 1 0 0 22'10'202 https://m.eds00.ru/863e
CTpoeHHue OeIKoB 6b72
DepMeHTBI —
OMOJIOrTYECKHE
KaTaJan3aTopHl.
JlaGopaTtopHnast pabota 09.10.202 bubnmnoreka [JOK
6 Ne 1 «M3yyenue 1 0 0.5 P https://m.edso0.ru/863e
KaTaJINTHYECKOM 6b72
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl
WJIM KaTajasbl)»
bu6nuoreka [IOK
7 Vrnesonsl. JInnuas 1 0 0 2’16'10'202 https://m.eds00.ru/863e
6870
bu6nuoreka [IOK
g HyxiienHOBBIE KUCTIOTBL. 1 0 0 23.10.202 hitps://m.eds0o.ru/863e
ATO® 4
6d5c¢
KontposnbHas pabota mo 06.11.202 bubnuotexa [JOK
9 TeMe «XUMHUECKHUN 1 1 0 4 o https://m.edsoo.ru/863e
COCTaB KJICTKH 6e88
Hcrtopus u meToasl
W3Yy4YEeHUS KIICTKH.
10 | Kierounas Teopus. 1 0 0 13'11'202

Knerka xak nenoctHas
’KUBast CUCTEMA



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Ctpoenue
JYKapUOTHUUYECKOMN
KJeTku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOECHUS KJIETOK

bu6nmoreka [IOK
https://m.edso0.ru/863e

11 pacTeHuM, >KUBOTHBIX, 05 20'11'202 6ff0
Orpu6oB u Oaktepuit https://m.edsoo.ru/863e
10/ MEKPOCKOIIOM Ha 716¢
TOTOBBIX
MUKpOTIpenaparax u ux
OIICAaHHUE»
OOMeH BelIeCTB WIH 97 11.202 bubmuorexa [JOK
12 METa0OJIN3M. 0 4 o https://m.edso00.ru/863e
DHepreTUUecKuii 0oMeH 766¢
bu6nmoreka [IOK
13 Porocures, 0 04.12.202 https://m.eds00.ru/863e
XeMocCHHTE3 4 2c08
bubmnoreka IIOK
14 Pybesxnas 0 11.12.202 https://m.eds00.ru/863e
KOHTPOJILHAs padoTa 4 7386
JKU3HEHHBIA UK
KkieTku. [lenenue
KJIEeTKH. MUTO3.
JlaGopaTtopHnast pabora 18.12.202 bubnnoreka HOK
15 | Ne 3 «Habmonenue 0.5 1 https://m.eds00.ru/863e
MHTO3a B KJI€TKaX 7dc4
KOHYHKA KOpEIIKa JIyKa
Ha TOTOBBIX
MUKpOTpenaparax»
buocunTes 6enka. 25.12.202 bubmuorexa [JOK
16 | Peaxmust MaTpUIHOTO 0 4 https://m.edsoo.ru/863e
CHUHTE3a 796¢e
o bu6nuoreka [IOK
17 Tpauciuus 0 15.01.202 https://m.eds00.ru/863e
OouocunTe3 Oenka 5 2966
bu6nuoreka [IOK
18 Hexnetounsie ¢hopMsI 0 22.01.202 https://m.eds0o.ru/863e
KHU3HH — BUPYCHI S 7540
but6mmoreka [IOK
19 DopMBI pa3MHOKEHUS 0 29.01.202 gitgg://m.edsoo.ru/%?)e
OpraHusMOB > https://m.edsoo.ru/863e
83le
but6mmoreka [IOK
20 Meiio3 0 25'02'202 https://m.eds00.ru/863e
7f4a
OO6pazoBanue u
pa3BHUTHE TTOJIOBBIX
KJIETOK. 12.02.202 but6mmoreka [IOK
21 | OmnnomoTBOpeHHeE. 0.5 5 https://m.eds00.ru/863e

JlaboparopHas paboTa
Ne 4 «M3yuenne
CTPOCHUS IMOJIOBBIX

81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

KJIE€TOK Ha I'OTOBBIX

MUKpOTIpenaparax»
bubmmoreka [JOK
2o | Ummueniyaisroe o | 1902202 https://m.edsogru/863e
pa3BUTHE OPraHU3MOB 5 8436
I'eneTrka — Hayka o 26.02.202 | buomorexa LIOK
23 | HaCIeACTBEHHOCTH U 0 5 https://m.edsoo.ru/863e
W3MEHYHUBOCTH 86f2
3aKOHOMEPHOCTH
HACJICAOBaHUS 05.03.202 bu6nuoreka [JOK
24 MIPU3HAKOB. 0 5 https://m.edso00.ru/863e
MounoruopuaHoe 8878
CKpeIIMBaHKe
Jurndpumnoe
CKpeIlMBaHUE. 3aKOH 12.03.202 bubnmnorexka HOK
25 HE3aBHCHMOI'0 0 5 R https://m.edsoo.ru/863e
HACJICAOBAHUS 89a4
MPU3HAKOB
CuemnineHHoe
HaCJIe/I0BAHHE
MPU3HAKOB.
JlaGopaTtopHnast pabora
Ne 5 «I3yuenune 19.03.202 bubnmnorexka HOK
26 | pe3ynbTaToB 0.5 5 https://m.edsoo.ru/863e
MOHOTHOPHUIHOTO H 8c60
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTpenaparax»
I'enerunka nomna.
bubmuotexa [JOK
27 Hacrenosanne 0 02.04.202 https://m.edsogru/863e
MPU3HAKOB, CLETIIICHHBIX 5 860
C TIOJIOM
N3MeHUYHnBOCTS.
HenacnencrBenHas
U3MEHUYUBOCTb.
JlaGoparopHas paboTa Butmorexa LIOK
og | N6 Msyuenue . 0.5 09.04.202 https://m.eds00.ru/863e
MOIU(DUKAITHOHHOM S 8efe
U3MCHYUBOCTH,
MOCTPOCHUE
BapHAIIMOHHOTO PsJia U
BAapUALIMOHHON KPUBOM»
Hacnencreennas
U3MEHUYUBOCTb.
JlaboparopHas paboTa 16.04.202 bubnuotexa [JOK
29 | Ne7.«AHamu3 MyTarui 0.5 5 o https://m.edsoo.ru/863e
y Ipo30(duiel Ha 8efe
TOTOBBIX
MUKpOTIpenaparax»
I'enetuka yenoBeka 23.04.202 bubnuotexa [JOK
30 | OO6o6menue mo Teme 0 5 https://m.edso0.ru/863e

«HacnencrBeHHOCTE U

8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

W3MECHYUBOCTD
OpPTaHU3MOBY
IIpomesxyTouHas 30.04.202
31 1
aTTecTanus 5
bu6nmoreka [IOK
32 Cenexuus kax Hayka n 1 07.05.202 https://m.eds00.ru/863e
poIece 5 9214
MeToabl U JOCTHKCHUS 14.05.202 bubmuorexa [JOK
33 | cedekuuu pacTeHHUN U 1 5 https://m.eds00.ru/863e
JKMBOTHBIX 9214
bu6nmoreka [IOK
34 buorexnonorus kak 1 21.05.202 https://m.eds0o.ru/863e
OTpaciib MPOU3BOJICTBA S 9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME



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

11 KIIACC

KosauyecTBo yacos DJIeKTPOHHbBIE
Ne Jara
/| Tema ypoka Kontpoas | Tlpakruuec — uugposBbIe
- Bcero HBbIE KHe . 06pa30BaTeJ'ILHBIe
padoThI padoThI pecypcol
bubmuoreka I{JOK
1 ?:ggmg’; JMETO 1 0 0 05.09.2024 |  https://m.eds00.ru/863
v ea20e
Ucrtopus pazsutus
npe;[c};)TaBJII)eHHI?I 00 Eubmiorexa LIOK
2 . 1 1 0 12.09.2024 | https://m.edsoo0.ru/863
sBosrrory/ BxoaHoi
e9570
KOHTPOJIb
bubmuoreka [JOK
3 MUKpO3BOITIOINS 1 0 0 19.09.2024 | https://m.eds00.ru/863
e9cle
[Honmynsauums xkak
JJIEMEHTapHAs
¢/IMHUIIA BUJA U
ABOJIIOIUH. bubmuorexa [JOK
4 JlaboparopHas paboTa 1 0 0.5 26.09.2024 | https://m.eds00.ru/863
No 1 «CpaBuenue €99c6
BHUJIOB 110
MOP(OJIOTHUECKOMY
KPUTEPUIO)
JIBroKy1ye cuibl bubnnorexa [JOK
5 (a1eMeHTapHbIe 1 0 0 03.10.2024 | https://m.eds00.ru/863
(baKkTOpBI) SBOTIOLUN €9da4
. but6mmoreka [IOK
6 EZT:OCE)BOGH;;’IM oToop 1 0 0 10.10.2024 | https://m.eds00.ru/863
p e9ed0
Pe3ynbrarhl
IBOJTIOIIHH:
IpUCIOCOOTIEHHOCTh
OpPTaHU3MOB H
BU000pa30BaHUeE. bu6nuorexa [IOK
7 JlaboparopHas pabota 1 0 0.5 17.10.2024 | https://m.eds00.ru/863
Ne 2 «Onucanue e9fde
MPUCTIOCOOJIEHHOCTH
opraHusma u e
OTHOCHUTEIIEHOTO
XapakTepay
bu6nmoreka [JOK
8 E;‘pr(?:gj;}‘g” o 1 0 0 24.10.2024 |  https://m.eds00.ru/863
P 1 e9cle
g | Heobparumocts 1 0 0 07.11.2024
HBOJTIOLINN
HcTopus xu3HU HA
10 3emiie U METOBI €8 1 0 0 14.11.2024
W3YYCHUS
bubmuoreka [JOK
pp | Pumoreset 1 0 0 | 21110000 | nipedimedesorises
MIPOUCXOXKIACHUS

eabab
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’)KU3HU Ha 3eMie

PazBuTne xu3Hu Ha bubmuorexa [JOK
12 3emJie Mo 3paM U 0 28.11.2024 | https://m.eds00.ru/863
nepuojam eabbe
OCHOBHBIE ATaIbI
IBOJTIOIIAU
PacTUTEIHHOTO U
YKUBOTHOT'O MHUPA.
HpaKTI/I‘IeCKaHI;)afSOTa Eubmaoreka LJOK
13 0.5 05.12.2024 | https://m.eds00.ru/863
Ne 1 «3yuenue
ea8hc
HCKOITaeMBIX OCTAaTKOB
pacTeHuil u
JKUBOTHBIX B
KOJUTCKIIHSX)
CoBpemeHHas bubnuorexa [JOK
14 cucremMa 0 12.12.2024 | https://m.edsoo.ru/863
OPraHuYECKOro Mupa ea48e
bu6mmoreka [IOK
15 | Pybewuas 0 19.12.2024 |  https:/m.eds00.ru/863
KOHTpPOJIbHAs paboTa
eac2c
JBrKy1ue cuiibl
(paxTopsr) bubmuoreka [JOK
16 aHTPOIIOTeHE3a 0 26.12.2024 | https://m.eds00.ru/863
DBOIOIHS YEJIOBEKA ead44
(arTpOTIOTEHE3)
17 OCHOBHBIE CTaAuU 0 16.01.2025
HBOJTIOIMH YEJIOBEKA
UYenoBeueckue packl 1 bubnunoreka [JOK
18 | npupoansie 0 23.01.2025 | https://m.eds00.ru/863
aJanTanyuy 9€JI0BEKa eaea2
[TpoBepounas pabota
1o TeMe
19 «Bo3HHKHOBEHUE U 1 30.01.2025
pa3BUTHE )KU3HH HA
3emiie»
20 | Dkororus Kak HayKa 0 06.02.2025
Cpenpl oOuTaHUs U bubnmnoreka [JOK
21 9KOJIOTUYECKHE 0 13.02.2025 | https://m.eds00.ru/863
(akTopsl eafec
AOuoTndeckue
(bakTopsI.
JlaGoparopHas paboTa
Ne 3.
«Mop@dosoruueckue
Ocoggfmcm Bu6miorexa [JOK
22 N 0.5 20.02.2025 | https://m.eds00.ru/863
pacTeHuii U3 pa3HbIX ebl10e
MeCT OOUTaHUSY. T
JlaGoparopHas paboTa
Ne 4. «Bnusnue cera
Ha POCT U Pa3BUTHE
YEPEHKOB KOJICyCay
23 buortnueckue 0 27.02.2025 | bubamoreka [IOK
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bakTopsI

https://m.edso0.ru/863
eb348

24

DKOIOTHIECKHUE
XapaKTEePUCTUKU

MO YJISLIAH.
[TpakTuyeckas pabora
Ne 2 «Iloncuét
IUIOTHOCTH
MONYJISIUNA Pa3HBIX
BHUJIOB PACTEHUI

0.5

06.03.2025

25

Coo0miecTBa
OpPraHU3MOB —
OHOLIEHO3

13.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/863
eb46a

26

DKOJIOTHYECKUE
CUCTEMBIL
(3KOCHCTEMBI)

20.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/863
eb46a

27

OCHOBHBIC
MOKa3aTeIx
SKOCUCTEMEI.
DKOIOTrHYeCKHUe
nupamuipl. CBolcTBa
JKOCHUCTEM.
Cyxkueccust

03.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/863
eb5fa

28

IIpuponusie
9KOCUCTEMBI

10.04.2025

29

AHTpOHOI‘CHHHe
O9KOCHCTECMBI

17.04.2025

30

buochepa —
rjio0ajgpHas
DKOCHUCTEMA 3eMIINA

24.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863
ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
6urocepsl

08.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863
ebd16

32

IIpomesxxyTouHas
aTTecTanus

15.05.2025

33

YenosevyecTBo B
ouochepe 3emaun
CocymiecTBoBaHuE
MIPUPOJIBI U
YeJIOBEUECTBA

22.05.2025

bu6nmoreka [JOK
https://m.edso0.ru/863
ebale

34

PesepBHBIi ypOK.
0O00011eHNE TEMBI
«Coo0bmiecTBa 1
DKOJOTHYECKHUE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

3.5
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorus. O6mas 6uonorus, 11 kmacc/ CuBornazos B.U., Aradbonosa U.b., 3axaposa
E.T., ObmiecTBO C orpaHUYE€HHON OTBETCTBEHHOCThIO M3matenbckuii neHTp "JIPODA";
AxknmonepHoe obmecto "M3narenscTBo "IIpocsernienue”
buonorusa. O6mas 6uomnorus, 10 kmacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa
E.T., O0miecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO M3naTenbckuii nentp "JJPODA";
AxknuonepHoe o0mectBo "UsgarensctBo "lIpocsemenne”

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

buonorusa. O6mas 6uosorus, 11 knacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa
E.T., Ob1ecTBO C orpaHUYe€HHON OTBETCTBEHHOCThIO M3matenbckuii neHTp "JIPODA";
AxknuonepHoe o0mectBo "UzgarensctBo "lIpocsemenne”
buonorus. O6mas 6uonorus, 10 kinacc/ CuBornazos B.U., Aradonosa U.b., 3axaposa
E.T., OGuiecTBO ¢ OrpaHMYEHHOI 0TBETCTBEHHOCThIO M3narensckuii nentp "JJPODA";
AxknuonepHoe o0mectBo "UzgarensctBo "lIpocsemenne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HHTEPHET

1. «kEqunas xomnexuus [udpoeix OdpazoBarenbubix Pecypcony (http://school-
collection.edu.ru/).

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

3. http://ebio.ru/ - DnexTponubIil yueOHUK «BrOIOTHM.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne xaeTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http:/Inrc.edu.ru/est/r4/ - duomornyeckas KapTHHA MHpa
8. http://planete-zemlya.ru/ - ITnanera 3emis

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

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