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INOACHUTEJIBHAA 3ATINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS ONpPEACICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHUs U TpeOOBAHUM K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crenupuke OUOJIOruH,
¢€ 3HaUCHMH B ITO3HAHWUH KHUBOU npupoasl H oOecrieueHuun CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CorylacHO Ha3BaHHBIM IOJIOXKEHUSM, OIPEENCHbl OCHOBHbIE (DYHKIIMU IPOrpaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

PaGouas nporpamMmMa cocTtaBiieHa Ha OCHOBE CJIEAYIOLINX JOKYMEHTOB:

@enepanbublil 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepanumn.

@DenepanbHbIil TOCYIapCTBEHHBI 00pa3oBaTENbHBIA CTaHAAPT CPEIHETrO OO0IIero
o0pa3oBaHusi, yTBEpKACHHBIN npukazoM Munnpocsemenus ot 17.05.2012 Ne 413.
@enepanbHas oOpa3zoBaTeibHas MporpaMma cpegHero o0iero oo6pa3oBaHus,
yTBepKIeHHas npuka3zoM MuHnnpocsenieHus ot 18.05.2023 Ne 371.

CII 2.4.3648-20 «CaHuUTapHO-3MIMIEMUOJIOTUYECKUE TPEOOBAaHUS K OpraHU3aIUsIM
BOCIMTAHUS U OOYYEHHs, OTIbIXa M O3J0POBJIECHMSI JI€TE€Hl U MOJOAECKN,
YTBEPKICHHbIE IOCTAHOBJIEHUEM IJIABHOT'O TOCY1apCTBEHHOI'O CAHUTAPHOI'O Bpaya
ot 28.09.2020 Ne 28.

CanlluH 1.2.3685-21 «'urnennyeckue HOpMaTUBBI U TPEOOBAHUS K 00ECTICYCHHUIO
0e30macHOCTH M (M) O€3BPEAHOCTH IS YesloBeKa (aKTOPOB Cpeibl OOMTaHUSY,
YTBEPXkKACHHbIE TIOCTAHOBJIEHUEM IJIABHOT'O TOCYIaPCTBEHHOI'O CAHUTAPHOI'0 Bpaya
ot 28.01.2021 Ne 2.

[Topsimok opraHu3aluu M OCYILECTBICHHS 0Opa30BaTEIbHOU JEATEIbHOCTH 110
OCHOBHBIM  00mIeo0pa3oBaTeNbHBIM  HporpaMMaM  —  00pa30BaTEIbHBIM
nporpaMMaM HayaJlbHOTO OOIIEero, OCHOBHOTO OOIIEro M CpelHero oOIero
o0Opa3oBaHus, yTBEpKACHHBIN nmpukazoM Munmnpocsemenns ot 22.03.2021 Ne 115.
ITucemo Munnpocsemenuss ot 03.03.2023 Ne 03-327 «O HampaBiieHUU
UHpOpMALIUN.

[Tpuxa3z MunuctepcrBa npocsenieHus: Poccuiickoit @enepanuu ot 27.12.2023 Ne
1028 «O BHeceHMM UW3MEHEHHH B HEKOTOpblE NpHKa3bl MuHHCTEpCTBa
oOpa3oBanus U Hayku Poccuiickoii ®enepaunu 1 MuHUCTEpCTBAa MPOCBEUICHUS
Poccuiickoit ~ ®eneparnuu, Kacamoommuecs — (eaepalbHbIX — [OCYJapCTBEHHBIX
00pa30BaTeNbHbIX CTAaHAAPTOB OCHOBHOTO OOIIEro 00pa30BaHUS U CPETHETO
o01iero o0Opa3oBaHUNY;

[Tpuxa3z MunuctepcrBa npocseuieHus: Poccuiickoit @enepanuu ot 01.02.2024 Ne
62 «O BHeceHUU W3MEHEHUI B HEKOTOpBIE MpHKa3bl MUHHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ~ @enepanuu, Kacatomuecs — (enepanbHbIX  00pa3oBaTEIbHBIX
MporpamMM OCHOBHOT'O OOIIETO 00pa30BaHUsI M CPEHETO OO0IIET0 00pa30BaHUMY;
ITpuxa3z MunucrepcerBa npocsenienus Poceniickoin @enepanuu ot 22.01.2024 Ne
31 «O BHeceHMM W3MEHEHHH B HEKOTOpbIE NMPUKa3bl MHUHUCTEPCTBA 00pa30BaHuUs
n Hayku Poccuiickoit @enepanum u1 MuHHcTepcTBa npocBemenus Poccniickoit
Oeneparnun, Kacarouecs (eaepanbHbIX T'OCYJapCTBEHHBIX 00pa3oBaTelbHbIX
CTaH/JapTOB  HayallbHOTO 00mero o00pa3oBaHUS M  OCHOBHOTO  OOIIEro
o0pa3oBaHUY;

IIpuka3z MunucrepctBa npocsenienust Poccniickoit @enepannn ot 19.03.2024 Ne
171 «O BHeceHUM U3MEHEHUH B HEKOTOpble MpHKa3bl MMHHHCTEpCTBA



[IPOCBEILECHUSA Pocculickoi ®denepanuy, Kacaroluecs benepanbHbIX
00pa3oBaTeNbHBIX MPOTPaMM HadaJbHOTO O0OIIero 00pa3oBaHHs, OCHOBHOTO
o011ero 00pa3oBaHUs U CPETHETO OOIIETO 0OPa30BaAHUS.

e (OcHoBHas o0mIeoOpa3oBarenpHasl MporpaMMa HadallbHOTO OOIIero 0O0pa30BaHUS
I'BOY «HoBotpouriikas mkosna Ne 4 Bo1HOBaXCKOTO MyHHUITUIIATBHOTO OKPYTay.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00y4eHus,
BOCIIUTAaHUST M Ppa3BUTUS OOydaromMXcs cpeacTBamMu ydyeOHoro mpenmera «buomorus»,
onpezenser o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
paszienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUs! y4yeOHOro martepuana c
Y4ETOM MEXIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTHKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCS.

B nporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylbTaTaM oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON EATEIbHOCTH/y4eOHBIX AEUCTBUN 00yUarOIIUXCS 110
OCBOCHHIO COJIEPKaHHsI OMOJIOrMYECKOT0 00pa30BaHMUsL.

B nporpamme mo 6uornorum (10-11 kmaccel, 6a30Bblif YpOBEHb) peain30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIIIICHHS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKarouleu
npupoaHoii cpene. IlosTomy Hapsiay C u3ydyeHHUEM OOIIEOMOJIOTHYECKHX TEOPH, a Takxke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
MPOLIECCOB B MporpaMMe MO OWONOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MONYyYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU VIS PEIICHHsI PUKIATHBIX 3a/1a4, B TOM YHCJIE: MPO(QUIAKTHKH
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMYECKHU 1IEJIECO00Pa3HOro MOBEACHUS B OKpYXKarolled NpUpOIHOM cpele,
aHaJIM3a BIMSHUS XO3SWCTBEHHOM [EATENBHOCTH YEJIOBeKa Ha COCTOSIHHE MPUPOIHBIX U
HCKYCCTBEHHBIX 5KOCHCTEM. YCHUJICHHE BHUMAaHHMS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHe cpenHero oOmiero o0Opa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOUIMXCS MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH Npupoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHM3alMl W HBOJIIOLMU, CO3/MaéT YCIOBUSA JUIA: IO3HAHUS 3aKOHOB JKUBOM INPUPOIBI,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OWONIOTHS HMMEET TaKXkKe JUId pelIeHHs BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33J1a4 cpeHero oliiero o0pazoBaHus, cormanu3anuu odyqaronuxcs. M3yuenue
6uosorun o0ecrieunBaer yCIIOBUSA s (dbopMUpoBaHUS HHTEIIEKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEJICTaBICHUSAMHM U3 JPYTUX Y4YEeOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TTOI0KEHHUS O MpeIHa3HAYCHNH y4eOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY JUISL OMNpENeNeHHs MOJAXO0AO0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €TO COJAEPIKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHoOro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOMUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYphl, ONpeAesstomne
aJIeKBaTHOE TIOBEJIEHUE 4YeJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpesne, BOCTpeOOBaHHBIE B
MOBCEHEBHOM JKM3HU U MPAaKTUYECKOH aedrenbHocTH. Ocoboe MecTo B ATOH cucTeMe 3HaHWN



3aHMMAIOT DJEMEHTBl COJEPIKaHUs, KOTOphIe CIy>KaT OCHOBOM s  (QopMHUpOBaHUS
MPEJCTAaBICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M I[IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHOJIOrHYecKoro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B HporpamMme Mo Ouoyoruu
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTAX
JKUBOM TpUPOJIBI, O €€ YypOBHEBOIl OpraHu3aliil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType yueOHOro mpenmera «buosorus» BbIIEIEHBI CIEAYIOIINE COJIepKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Onoioruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa u MHOroo0Opasue OpraHu4eckoro MHUpay,
«OBOIIOLINS KUBOH MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llens um3ydenuss yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJCHUE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETeHNE YMEHHUI UCIIOIB30BaTh ATU 3HAHUS JJI TPAMOTHBIX JICHCTBUI B
OTHOIIEHUU OOBEKTOB KMUBOW IIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

JocTwkenne nenu wu3ydeHus ydeOHoro mnpenmera «buomorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHME OOYYaIONIMMHCSA CHUCTEMBbl 3HAHHKA O OHMOJIOTUYECKHX TEOPUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXallUX OCHOBOM g (opmupoBaHUS
NPEICTAaBICHUN O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HayYyHOTrO ITO3HAHHS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOEHHOCTSX MKHBBIX CHCTEM Pa3HOIO YPOBHSI OpTaHU3allMH,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS IO3HABATEIbHBIX, MHTEIUIEKTYATbHBIX W TBOPUECKUX
CIOCOOHOCTEH B MpoLIecce aHalN3a JAaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAIOB,
U7eH U MOIX00B K U3yYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmend KyabTypbl, (QYHKIMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHWH 3HAHWH U ONBITA, TIOJYYCHHBIX IPU U3yUYCHUU OUOJIOTHH;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHHH WLIIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKUX
3HAHWA B TPAKTUYCCKOW JCSITETLHOCTH YEJIOBEKa, PAa3BUTHU COBPEMCHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM MPHPOIHI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHHUS K HeH, COOMIOIEHUs AITUYECKUX HOPM IpU MPOBEACHUU
OHMOJIOTUYECKHUX MCCIIEJOBAHUH;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, JUIsI JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUW B TMOBCEIHEBHOW >KWU3HU IS OLEHKU
MOCJICICTBUI CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPYKAaIoIeH cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOZICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpemgnero oOmiero oopazoanusi «buoisiorus», uzydaemasi Ha 6a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM YYE€OHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeIMETHOW oOiactu
«EcTecTBeHHO-HAyYHBIC TTPEIMETHIY.

Jnis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAMTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBnuBalTcsd TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeHEero oouiero o0pa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
MNPECAMCETHBIM.



JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JMUYHOCTHBIX pE3yJbTAaTOB OCBOECHMs IpenMera «buonorus» BblieIeHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIbHOCTH M CAMOOIIPEAEIIECHUIO,
HaJIMYUEe MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolIMxcs pPYKOBOACTBOBATHCA B
CBOEM  JEATENBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHWs, HaJMYMe SKOJOTMUYECKOrO IPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs IpeameTra «buoylorus» NOCTUrarTCsi B €OUHCTBE
yu4eOHOW M BOCIUTATENbHOM JEATEIbHOCTU B COOTBETCTBUU C TPAAMLIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMM, IPUHATHIMHA B
oOliecTBe MpaBUJIaMH M HOPMaMu IOBEACHUS M CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HaHMS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsSI, PA3BUTHUSI BHYTPEHHEH MO3WULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOTr0  OTHOIIGHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «broaorus» JOMKHBI OTpaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH I[IEHHOCTHBIX OPUEHTALMM, IO3UTUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacHIMpEeHHE JKU3HEHHOTO ONbITa U ONbITa AEATEIBHOCTU B MPOLECCE peaiu3aluyd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIHTAHUS:

c(OpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULUU O0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEAENSITh COOCTBEHHYIO TMO3HUIIMI0 TI0 OTHOILIEHWI0O K SIBIICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUYUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUSA JTI0JIeH ¢ pa3HBIMU YOEKIACHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MO3HABATEJIbHBIX M UCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEpKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 W NaMATHUKAM IPUPOIBI,
nocTxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIIGHMBATh BKJIAJ, POCCHMCKMX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE
OMOJ0TUH, TOHUMAaHUs 3Ha4€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIEeCTBa;



uzeiHast yOe:K IEHHOCTh, TOTOBHOCTh K CIIY’KEHHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELICHUsl, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEW CEMENHOMN KU3HU B COOTBETCTBUU C TPAJULUSIMHU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIIEHHE IPOSIBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS H
IMOLMOHAIBLHOTO 0JIAaroOnoJIy4us:

MOHMMAaHKE U peann3alys 3J0pOBOro U 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsapHas (Qu3Myeckas aKTHUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HMHAUBHUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HENPHUATHS BPEIHBIX MPUBBIYCK (YHMOTPEONEHUS AIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TaKyHO
JIeATEIbHOCTH;

WHTEpPEC K Pa3u4HbIM cepaMm NpodecCHOHATBHON NeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBII BEIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 11eJIecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyNbTYphI: MPHOOPETEHHE OMBbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

OCO3HaHHe TTI00aTBHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X pelIeHus;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpETaeMble MPU U3yYCHUH OWOJIOTHU 3HAHWSI M YMEHHUSI
IpHU pelIeHuH MPOOTIEeM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBWJI TMOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Ouochepsl);

AKTHBHOE HEMPUATHE JEHCTBHMA, MPHUHOCAIINX BpEJ OKPYKAIOIICH MPUPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTHUECKHUE MOCIEACTBUS MPEINTPHHUMAEMbIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJU4Me Pa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJOTUYECKOHW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B



[IO3HABATEJIBHONM, KOMMYHHMKAaTUBHOM M COLMAIbHOM IIPAKTUKE, I'OTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPaKTUKH, OCHOBAaHHOIO HA JHaJore KyJbTyp,
CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UUTATEIBCKON KYJIBTYPHI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poiid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpYXKarolleM
MHUpEe KaK O eIUHCTBE NPUPOABI, YEIOBEKa W OOmecTBa, B MO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEHN M peIICHUH IPOOJIeM COXPaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCTeueHUs
HOBOI'O YPOBHS pa3BUTHs MEAMLMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pematb pecypcHble MpoOIeMbl Pa3BUTHS YEIIOBEUYECTBA, MIOMCKA IyTEeH BHIXOJA U3 III00AIBHBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoa K ycTOMYMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISX MOBBIMIEHUS OOIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
IpPaMOTHOCTH O0y4arouuxcs, GopMupyemMoit npu U3y4eHuu OnoIoTuH;

IIOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMs, MCIOJIb3YyEMBIX B €CTECTBEHHBIX HAyKaXx,
CHOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHMS JJI aHalIW3a M OObBACHEHMs SBJICHUMN
OKpYKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTb O0OOCHOBAHHBIE
3aKJIIOYCHUsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 I0JIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl peIleHUs
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LICHHOCTH HAayYHOH IEATENBHOCTH, TOTOBHOCTH OCYILECTBIIATH NPOECKTHYIO U
HCCIIEI0BATENIBCKYIO IESITENIbHOCTh HHINBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIE pe3yNbTaThl OCBOCHHUS Y4eOHOTO mpeamera «BbHONOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SIBJICHWE, TPOIECC, CHCTeMa, HAYYHBIA (PaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHue, HaONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HAaBaTeIbHbIE, KOMMYHUKATHUBHbBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHre (HYHKIMOHATBHONW I'PaMOTHOCTU M COLIMAIBHOM KOMIIETEHLUH O0yYaroImuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAaHMS W YHHBEpCalbHble y4YeOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOEHHsI MPOTpaMMbl CpeiHero oOIiero odpa3zoBaHus
JIOJDKHBI OTPaXKaTh:

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;



UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWW MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeeNaATh LEeIH NAeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JOCTHKEHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIOJIb30BaTh OMOJIOTHMYECKHUE MOHSTHUS JUisi 0ObsACHEeHUs (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHHUs (MHIYKTHUBHBIC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMbI C yUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE IeHCTBUS:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AESITeNTbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJ/IOB
pelleHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JACSITCILHOCTH [0 TOJIYYCHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HABHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/J]aud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajady, BBIABUTATh
TUTNOTe3y €€ pelIeHHs, HaXOIUTh apTryMEHTHhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYCHHBIC B XOJIe PpEHICHHS 3aJadd  pPe3yiIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
POECCHOHANIBHYIO CPENY;

yMeTh TEepPEeHOCUTHh 3HAaHUS B  T[O3HABATEIbHYI0O M  MPAKTUYECKYID  00IacTu
KU3HECATCIILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, IPEIJarath OPWUTHHAIBHBIC IOJXOABI W PEIICHHS, CTaBHTh
poOJIeMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpMAanuu (TEKCTE yu4eOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JTHTEeparype, OMOJIOTHYSCKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B HHTepHeTe), aHANMM3UPOBATh HMH(DOPMAIMIO PA3TUYHBIX BHIOB U GopM
MIPEJICTABJICHHS, KPUTHYCCKH OI[CHUBATh €€ JJOCTOBEPHOCTh M HEITPOTHBOPESUYNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jHMYHbIE METOABI TMpPU TOHCKE U OTOOpe
Ouosiornueckoil nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOHEHUS YI€OHBIX 3a/1a4;



npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIHA,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOI'O UCITOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TNPEACTaBICHUS OHOIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHONIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKUe 3HaKh U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMU, HH(OPMAIIOHHON
0e30MacHOCTH JTUYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAIIUK BO BceX cepax >KU3HM, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BBICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBINOJIHEHMSI NpeJUlaraéMod 3aJaud, Y4YWUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOAJbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3MYHBIMU CIOCO0aMU OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
dbopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON UM MHIWBUIYaJIbHOW pabOTHI IpU
pemeHny O0MoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYSI IPU pELICHUH YyueOHOM 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4JI€Ha KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIMHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJM C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
HPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAaHUS Ul BBIABICHHUA NpoOJIeM M UX pEUIeHHus B
’KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUMU 1IE€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIICHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33/Ja4M B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAaH pPelIeHUs MpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;



JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacCHIUpPATH paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEAIOYTCHUI;

JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATH MMPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh ()OPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIINH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIESATEIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIFHON pepIeKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKCun
JUISL OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 10 UX CHIKCHHUIO;

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX IPHU aHAIU3E PE3yIIbTaTOB JIESATEIbHOCTH;

3) npuHATHE ceds1 U APYrUX:

NpUHUMAThH ce0sl, MOHUMasi CBOM HEAOCTATKH U JIOCTOUHCTBA;

IPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX [P aHAJTU3E PE3yNIbTAaTOB JACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JPYTUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIUH JPYroro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHbie pe3ynpTaThl ocBoeHus: mporpammbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CHielu(uUecKue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOCHHUIO, HMHTEPHpPETAlMd U NPEeoOpa3OBaHUI0 3HAHHM, BHJbI
JEeSITeIPHOCTH TI0 MOJIyYeHHIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWW B Pa3NIUYHBIX y4eOHBIX
CUTyallusiX, a TaKkKe B pEaNbHBIX KU3HEHHBIX CHUTYyallMsX, CBA3aHHBIX ¢ Ouomnorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHATEHOM TPAaMOTHOCTH YEJIOBEKA [T PEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Merabosmu3M (0OMEH BEIIECTB U  NPEBpAlllEHHEe JOHEPruH), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(pempoIyKIHs), HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BHUTHE;

yMEHHUE u3jaraTb OHOJOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o neHTpax MHOIooOpasusi U MPOMCXOXKACHUS KyIbTYpHbIX pacTtenuid H. U.
Baguiosa), onpenesnsTh rpaHUIIBl KX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONYUYECHHBIX PE3YyJIbTAaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHIA,
TEOPH U 3aKOHOB, YMEHHUE JIeIaTh BBIBO/Ibl HA OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATH CYNIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M JIYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIECTB U
NPEBpaIIeHHs] YHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, M€H03a, OIIOJOTBOPEHUs, Pa3MHOKEHUS, UHAUBUAYAJILHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);



yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUH B TIOBCETHEBHOM KU3HHU C LENbIO 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH JUIsl palliOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé T'eHETHYEeCKHe 33Jayd Ha MOHO- M JAWTHOPHIHOE
CKpEeIllMBaHUE, CIETIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IPEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpATOpHbIE U MpPaKTHYECKHe paboThl, COOMIOIaTh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HH(OPMALNIO OHOJIOTHYECKOr0o
COJIepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHMSA W3 PA3IMYHBIX HMCTOYHHUKOB (CpencTBa
MaccoBOM MH(}OpMaLNU, HAYYHO-TIONYJSPHbIE MaTEePHUalbl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
OMoNornYecKyr0 HWHGPOPMAIMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHbie pe3ynabTaThl OCBOCHHs YydeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAay4yHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/ICPKaHUEe OMOJIOTHYECKUX TEPMUHOB U TOHATHI: B, TIOMYJISIIIHS,
reHoOoH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) HSBOJIONUHU, MPUCIOCOOIECHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (AKTOPHI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHUs, SKOJOTHYecKasi mupamMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3/Iaratb Owonorndeckue Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHud u myted somonuu A. H. CeBeproBa, ydyeHus o
ouoctepe B. U. BepHanckoro), onpeaensTs TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M TIPOBEJEHHE OHOJOTHYECKOTro
OKCTIEPUMEHTA, BBIABIDKEHHE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMU
BEJIMUMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHHHU TIOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHUCTBUS JKOJOTHMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOyYeHHBIE 3HAHUS i1 OOBSCHEHHS OMOJIOTHUYECKUX IPOIECCOB U
SIBIICHUH, 1711 IPUHATUS MTPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeueHus
0€301MTaCHOCTH CBOETO 37I0POBbS W 3JIOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUSI B OKPYXAaIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEO0OXOIUMOCTH
UCTIOTb30BaHUS JOCTIKEHHH COBPEMEHHOM ononoruu TUTSt panroHaIHLHOTO
PUPOIONIOIB30BAHNUS;



YMEHHE pelIaTh 3JIeMEHTAapHbIe OMOJOTHYECKHE 3a/Ja4yd, COCTABJISITh CXEMBI MEepeHOca
BEIIIECTB U SHEPTUH B IKOCHCTEMax (I[eMy MUTaHUA);

YMEHHE BBIOJHATH JTAOOPATOPHBIE U MPAKTHYECKHE padOThI, COOOIATh MpPaBUIa MPH
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HMHOOPMAIHIO OHOJIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpUBaTh TI0OATHHBIC
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITUCHbMEHHBIE W YCTHBIE COOOIIEHHs, 00001mas
OMOJIOTUYECKYI0O HMHPOPMAIUI0 W3 HECKOJBKUX HWCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMHU
€CTCCTBCHHBIMU HayKaMHu, (Qmiocodueid, 3TUKOW, 3CTETUKOH u TpaBoM. Ponb Ouonorum B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJOrHYeCKUX HayK.

MeTo1bl TTO3HAHUS KUBOH MPHUPOABI (HAOIOICHUE, SIKCIIEPUMEHT, OIMCAHUE, U3MEpPEHUE,
KJ1accu(UKaIs, MOJICTUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Hoprpetsr: Y. {apBun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuxk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbI M X OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM H HX pazHooOpazue. YPOBHH OpraHM3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MOMYISIHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BelIECTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezamMeHnMmebie
U 3aMEHUMBbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpBI O€ITKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamu3aTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOPOB.



VYrneBoasl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCupr003a), Aucaxapu sl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIMKOTeH, IeUII0o3a). buonorndeckue ¢GyHKIUHA
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJOB, OCNKOB M JUIMHUIOB Kak
HMCTOYHHKOB YHEPTUU.

Hyxnennossie kucnorsl: JIHK 1 PHK. Hykieoruasl — MOHOMEpPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHS KIICTKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmiye nNpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: JyKapuoTHyeckas U mnpokapuotuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoThyeckou kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIHUKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar Nonbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. [lponcxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Bunel nnactun. HememOpaHHble OpraHOU/bl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKHU, KIyTUKH. DYHKIIMU OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynasaTopHbIi HeHTp KiIeTkH. CTpoeHue sapa: suepHas 000JI0uKa, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapuoTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHON KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOIAbD, «JIUIHUIbI».

ObopynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyIAOBaHUE MJIsi MPOBEICHUS HAOIIOJCHMH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPaCcTUTENIbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHass pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpPOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KusHenesiTeIbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Posb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0O0IU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPO(QHBIA U rereporpodHblif. Poms depMeHTOB B 00MeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.



@®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocunTe3a. Peakiuu ¢dorocuHTE3a.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a IS KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpyolIue OakTepuu. 3HAUeHHE XEMOCHHTE3a Ui KU3HU Ha
3emie.

OHepreruyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTH4IecKoro oomena. I'nmukonus. bpoxxenue u
ero Buabl. KucmopomHoe okucieHwe, WIM KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TreHEeTUYeCKOo nHpopMalu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpHILus —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcrtopus otkpeitus BupycoB (. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IWKJIA BUPYCcOB. bakrepuodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBepTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.
JdemMoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnoporacty, «Potocunte3d», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: monenu-anmukanuu «Y apoenue JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmumkanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapuOTHUIl. JMIIOWIHBIMN W TalIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilponeccel, mpoucxondiue Ha pa3HbIX
CTagusIX MUTO3a. BHOJIOrHuecKkuii CMBICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosa. Ilpomeccsl, mpoucxonsmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [1o0BBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IOJIOBBIX KIETOK — ramer (CIepMaro30H,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SHIEKIETOK U
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYISIIus,
oprarorenes. [ToctomOpruoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHS: TPIMOE,



HenpsAMoe (TMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTauU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupel u cxeMbl: «@OpMbI pa3MHOXKEHHUSI OPraHU3MOBY, «/[BOIHOE OMIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMbI», «KIeTOUHBINH UK,
«Permukanus THK», «Mutos», «Meio3», «llpsamoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

O6opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonuraromero», «KapuoknHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
Mo ieb-anukanus «Jlenenne knetkny», monens JJHK, Moxens Metadaznoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTo3a B KIETKaX KOHYHMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
HMOPHOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIIONIOTUYECKUH, LUTOTeHETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckas: CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpeluBaHUuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble .  MeHngenem.
Mounoru0OpuaHoe cKpeluBaHue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBOro nokoieHus. [IpaBuio
JOMHUHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroTel ramer. lloaHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[luToreHeTHuecKue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMs. AHAIM3UPYIOIIEe CKpEllWBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHs TEHOTUIIA OCOOU.

CueruleHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno cLEIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cuemienns FeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOpUS HACIIEJCTBEHHOCTHU. | €HETHUECKHE KAPTHI.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.

N3MeHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIEACTBEHHAs U HACIEACTBEHHAsA. Posib cpensl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALMOHHOW H3MEHUYUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, My reHOTUNINYECKAsi, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTalMid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa M
NPUYMHBI MyTaluil. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON
n3MenunBocty H. . BaBuiosa.

BHesnepHas Hacl1eICTBEHHOCTh U M3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKA!
T€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXUMHUYECKUN, MOJCKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIPENEICHUE TEHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIUPOBaHKUE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus



YeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW TMPeapacroyioKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAUCHHE MEAUIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUHU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTEHETHYECKAas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUTON€HETUYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durunOpunnoe ckpeunmBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3auMozeiicTBue ajuIeNbHBIX T€HOBY, «I eHeTnYecKkue KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTU HACJIECAOBAHMS, CIEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalHoHHAS
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anminkanun «MoHOruOpuHOEe CcKpemuBanuey, «HemnonHnoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpacKu Tela), repbapuil
«I"opox MOCEBHOW.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopnas padota Ne 5. «M3y4yeHue pe3yibTaToOB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIIpEenapaTaxy.

Jlaboparopnas padota Ne 6. «M3yyenre MOAU(PHUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyramuil y JApo30QIBI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CoctaBieHue U aHAIU3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax TPOUCXOXKICHUSI U MHOTO00pas3usi KyJbTYPHBIX pacTeHuil. LleHTps
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuii U XUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucrtass nunug. CkpeuuBaHue YHMCTBHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuauzamuss U e€ yCIexu.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHS CEJEKUMH PACTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JaHH
pexombunanTHoi JIHK wu Tpancrenneix opranusmoB. Knetounas wumxkenepus. Kiertounbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHM3MOB. OKOJOTHYECKHE H JdTudeckue mpodremsl. MO -
T€HETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kKapta «L[eHTpBI MPOMCXOXKIAEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl mOMaNTHUX XHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummounus», «OOBEKTHI
ouotexHonorun», «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOMY.



ObopynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03sIHCTBEHHBIE PACTCHUSI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JTOCTHXKEHUS CEJIeKIUU PACTeHUH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLMUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbBI YyJacTOK, B TEIUITMYHOE
X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuIkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHONW TEOPUHU. ODBOJIIOLMOHHAS TEOpHUS U €€
MeCTO B Onosoruu. BinsHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOIMH U APYTUX HAYK.

CsugerenbcrBa 3BoOLMU. [laneoHTONOrMYeCKHne: MOCAEAOBATENBHOCTD IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoaHbie (GopMbl. bruoreorpaduueckue: cxoacTBO
u paznuune GayH u Gpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iUyus dMOPHUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIC, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METabOIMUYECKUX IMYTEH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukymiye Cuibl HBOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECYpCOB, HeOompelenéHHas HW3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckast Teopus sBostonnu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHUSI.

MukposBontonus. [lonynsauus kak eIMHULIAa BU1a U SBOJIFOLUU.

JBmwxymme cuiibl ((hakTOphl) HBOJIONUN BUAOB B NMPHPOJE. MyTallMOHHBIA MPOLIECC U
KOMOMHATUBHAs HW3MEHYUBOCTh. [lomynsunoHHble BONHBI U Apedd reHoB. Mzomsuus u
MUTpaLusl.

EctectBeHHbIl 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtonun. [lpumepsl npucnocoOneHnit
y opranuzmMoB. ApoMop(03bl U HIN0-aJaNTalNH.

Bun u Bunoo6paszoBanue. Kputepun Buga. OcHOBHBIE (OpMBI BHI000pa30OBaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

Maxkpospomonus. @opMbl 3BoIIOIMK: (UIeTHYeCKas, JUBEpreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaSI paauanus.
JleMoHCTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 32 CYIIECTBOBaHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHui», «MHoroob6pasue Mmopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHUBOCTbY, «Apomopdo3bI»,
«MUnnoanantanumy, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPAacKH, HAOOp MI0A0B U
CEMSH, KOJUIEKIIUA ((HpHMepI)I 3alIUTHBIX HpHCHOCO6J’ICHHI>i Y XKUBOTHBIX», MOJCJIb «OcHOBHEIE
HaIpaBJICHUS 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.



Buoreorpaduyeckas kapra wmwupa, KOIeKIus «QDPOpMBI COXPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHU», Moaenb amminkanus «llepekpéct XxpoMocom», BIa)XKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluu (OPMbI KPbUIHEB U OKPACKH TEJIa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopunass pabora Ne 2. «OmnucaHue TPUCIIOCOOJIGHHOCTH OpraHm3dMa © €
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHble MIpPEACTABICHUS O 3apOXKACHUU KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emiie: a0MOTreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOTeHHBI CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble 3Tansl Ononorunueckoi ssomoonmn. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUINCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOTEHOBBII.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BONIOLUMU. OCHOBHBIE CHCTEMATHYECKUE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTpOINOJOrus Kak Hayka. Pa3Butue mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKa.

JBuwxymue cunsl  ((paxkTopel) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJIEHUE OPYAUM Tpy/a, MBIIIJICHHUE,
peyb.

OcHOBHBIE CTaguU M BETBHU DBOJIIOLMN YEJIOBEKA: ABCTPAJIONUTEKH, YeIOBEK yMeEmbli,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHaepTalbckui, UYenoBek pasymHbld. Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJIbHAsA), MOHIOJOMJHAs  (a3uaTrcKo-aMepukaHckas). YepTsl
OPUCHOCOOJICHHOCTH TMPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHEe CONHEYHOH cuCTeMbI», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOECHHS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa MaJ€OHTOJOTMYECKUX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMynsiku  «lIporcxoxaenue denoBeka» (OIOCTBI  aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKH WIM U300paKeHHs] KaMEHHBIX OpyJIui
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIOruyeckas Tadbiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHUID.



JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[TpakTuueckas padora Ne 1. «/3yueHue MCKOMaeMbIX OCTATKOB PaCTCHUH M KMBOTHBIX B
KOJUIEKLIASAX .

OKcKypeus «OBOJIIOLUS OpPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-Hay4HbIM Win
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl H OKpPY:Karolas cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M pas3/ielibl dKOoJOTMH. MeTOoapl HKOJIOTHYECKUX
UCCIIEIOBaHUH. DKOJIOTHYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JylLIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonorudeckue ¢akropbl. Knaccudukarnust skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (QakTOphl:  CBET, TEMIIEpPaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHns oOpraHu3MoB K JeHCTBUIO aOMOTUYECKUX (haKTOPOB. bruonoruyeckue puTMsl.

buotnueckne  ¢akropel. Bumbpl OHMOTHYECKUX  B3aUMOJACWCTBHNA:  KOHKYPCHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HauYeHHEe OHOTHYECKHUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpPUCTUKU MNOMyisiiuu. OCHOBHBIE IOKA3aTelad MOMYJSLUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXAAEMOCTh, CMEPTHOCTb, MNPHUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupoausie 30HbI 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH IOMYJISLUN
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUMY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[loAcU€T MIOTHOCTU MOMYJISIUA PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1mecTBa H IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykrypsl — OuoOLl€HO3a:  BHJOBas,
pOCTpaHCTBEHHasl, Tpouueckas (mumeast). Bunsl-noMmuHanThl. CBsI3U B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucTeMe UM OUOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpEIYLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroiumBoCcTH dKocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o Ouocdepe. I'panuiisl, coctaB U CTpykTypa OHochepsl.
XKusoe BemectBo u ero Qgynkiuu. OcobeHHOCTH OMochepbl Kak TiI00aTbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHYECKHE LHMKIBI 3JI€MEHTOB (YyIriIiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emian. AHTpPOIOreHHbIe H3MeHeHus B Ouochepe. [mobansHbIe
9KOJIOTUUYECKHE MTPOOIJICMBI.

CocymiecTBoBaHHE MPUPOIBI U YeraoBeuecTBa. CoxpaHeHue OMopazHooOpasmsi Kak OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS IPUPOIAHBIMU PECYpCaMM U MX
UCII0JIb30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa PUPOBIL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKocuCTeMa IIUPOKOJUCTBEHHOIO Jiecay, «JKOCHCTeMa XBOHHOro jeca», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOa», «llouBa — BakHeiIas
cocraisronas ouocheps», «PakTopsl Aerpaganun nousy, «IlapHukoBbIil 3¢ dexTy, «PakTopsl
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/I€b-aNIIuKaLUs «Tunuynsie OHOLIEHO3bD», repbapuit
«PacturenpHble  coobmiectBa»,  Koiulekuuu — «buonenos», «Bpenutenu  BaxkHEWIIMX
CENIbCKOXO3SHUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl W  KUBOTHBIX,
INPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM IpyImnaM oxHoro Buja, Kpacuas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMBIX BHIOB PACTEHUH U KUBOTHBIX.



TEMATHYECKOE INIAHUPOBAHHUE
10 KJIACC
[IporpamMMa COOTBETCTBYET aBTOPCKOHM IO COACpXAHUIO WM JIOTMKE €€ u3ydeHus. Ho u3-3a
npa3nHuaHbix gHer (30.09.2024, 04.11.2024, 24.02.2025, 10.03.2025, 21.04.2025, 12.05.2025)
OyZeT MpOBEeIeHO  Yac, U3y4eHO  y4eOHbBIX equHUIlbl. [Iporpamma Oyaer BHITIOTHEHA 3a CUET
COKpAIIICHH PE3EPBHBIX YaCOB M 0ObETUHEHHS OJIU3KHX TI0 COJICPIKAHUIO TEM.

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne = HaumeHoBaHue
n/ pa3ie/ioB H TeM Bcer  KoHTpoJbH IIpakTHyeck (ppopsie)
I DOIDAMMEL Pﬁ p e oOpa3oBaTe/ibHbIE
porp 0 bl€ Pa0oThI He padooThl pecypeb
EHONOMIA KAK bu6nmoreka [IOK
2 1 https://m.edsoo.ru/7f41c
Hayka 292
JKuBnle cucTeMbl bubmorexa LIOK
1 https://m.edsoo.ru/7f41c
Y UX OpTraHu3alus 292
XuUMUYCECKUH bubmuorexa [JOK
COCTaB U 9 1 1 https://m.edsoo.ru/7f41c
CTPOCHHE KJICTKH 292
KuzaenesaTenpHO bubmmorexa TOK
A 6 https://m.edsoo.ru/7f41c
CTb KJIETKH 292
Efﬁgzmefffnie bubnnoreka IIOK
FHBIILY 5 1 https://m.edsoo.ru/7f41c
pa3BuTHe 299
OpraHU3MOB ==
Hacnencrennoct bubmuorexa [JOK
b U M3MEHYHUBOCTh 8 1 1 https://m.edsoo.ru/7f41c
OpPraHU3MOB 292
Se:;;(;fhf% bu6mmoteka [IOK
p ' 3 https://m.edsoo.ru/7f41c
OCHOBBI 299
OMOTEXHOJIOTUH ==
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 4
I[TPOT'PAMME



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
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 KJIACC

[Iporpamma COOTBETCTBYET aBTOPCKOW MO COJEPXKAHUIO W JIOTUKE €€ u3ydeHus. Ho wu3-3a
npa3auuuHbix gaHeit (30.09.2024, 04.11.2024, 24.02.2025, 10.03.2025, 21.04.2025, 12.05.2025)
OyZeT MpoBEeIeHO  Yac, U3y4eHO  y4yeOHbIX equHuIlbl. [Iporpamma Oyner BbINOJIHEHA 3a CYET
COKpAIIIeHH PE3€PBHBIX YaCOB M 00bEeTUHEHHS OJIM3KUX MO0 COJIEPKAHUIO TEM.

e HanmenoBanu KoauuecTBo 4acoB DJIeKTPOHHbBIE
B e pa3ieJioB U (undposbie)
E/ Tem Bceer KOH;pOJIbeI Hpangqecma 06pAI0BATELHELE
nporpamMmb 0 e padoThl e padoThl pecypesi
S BOOIHOHHA bu6nuoreka [JOK
1 9 1 https://m.edsoo.ru/7f41cc
st OMOJIOTHS
4
Bo3nukHOBEHU Bu6muorexa L[OK
2 © 1 pasBUTHE 10 1 1 https://m.edsoo.ru/7f41cc
JKU3HHU Ha
74
3emie
Opranu3msl U bubnmnoreka HOK
3 OKpY Karomiast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooO1ecTBa u bubnuorexa [JOK
4 JKOJIOTMYECKHE 10 1 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 3
ITPOI'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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
JlaTa
N KosnuuyectBo yacos HU3y4eHust
[
B Tema ypoka
n/n
Kourpoabubsie IIpakruueckue Ilo Io
Bcero
padoThI padoThI Ia”Hy ¢Qaxkry

Tema 1. Buojiorus kak Hayka (2 4)

IIpaBuna Th
1 buonorus B cucteMe 1
HayK

MeTtoap! TO3HAHUS
JKUBOU ITPUPOJBI.
[TpakTrueckas padota
Ne 1 «Mcnoap3oBanue
pa3IMYHBIX METO/OB
IPU U3YICHHUH
OMOJIOTUYECKHUX
00BEKTOBY

Tema 2. ’Kuble cuctembl U ux opranusanus (1 4)

Bbuonornueckune
3 CHUCTEMBI, MPOIECCHI U 1
WX U3yICHHE

Tema 3. Xumnueckuii coctaB u crpoeHue Kiaetku (11 u)

XUMHYECKHH COCTaB
4 KieTku. Bona u 1
MUHEPATBHBIC COJTU

benku. CoctaB u
CTpoeHHue OeIKoB

DepMeHTHI —
OHnoJornYecKue
KaTaJIN3aTOPBI.
JlaGopartopHas paboTa
Ne 1 «M3yuenne
KaTaJIUTUYECKON
AKTUBHOCTH
(bepMeHTOB (Ha
nprUMepe aMHIIa3bl
WJIM KaTamasbl)»

7 VYraesoasl. JIumuasl 1

Hyxnennossie
KUCTI0Thl. ATO
Hcropus u MmeTo bl
9 W3YYEHHUS KIIETKU. 1
Kiterounas reopus

10 Kierka xak 1




OEJIOCTHAs KHUBast
CHUCTEMA

11

Crpoenue
JyKapUOTHYECKON
KIICTKH.
JlaGopaTopHnas pabota
Ne 2 «3yuenue
CTPOECHUS KJIETOK
pacTeHul, KUBOTHBIX,
rpuboB u OakTepuit
0] MUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u
UX OMHUCAHHE)

12

OOMeH BeLIECTB Wi
MeTa00aIu3M
doTocuHTE3.
XeMOCHHTE3

13

14

DHepreTu4ecKuit
o0OMeH

KonTponbsHas padora

Nel 1 1

Tema 4. ’KuznenesiTeJIbHOCTb KJIeTKH (4 1)

15

JKU3HEHHBIA UK
KJIeTKU. [lenenue
KJIeTKH. MHUTO3.
JlaGopaTtopHnast pabota
Ne 3 «HabGmronenue 1 1
MMTO3a B KJIETKaX
KOHYHMKAa KOpelIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»

16

buocunTes Oenka.
Peaknuusa marpuyHoro 1
CUHTE3a

17

Tpancnsauus —
OmocuHTe3 OeIKa

18

19

Hexknerounsie ¢popmbl
YKU3HU — BUPYCHI

1
Tema 5. PazMHoKeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB (4 4)

DopMBbI pa3MHOKEHUS 1

OpTraHnu3MOB

20

Meiios 1

21

O6pazoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
Omo10TBOPEHHE.




JlaGopaTtopHnasi pabota
Ne 4 «3yuenune
CTPOEHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

22

23

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHu3MoB (9 4)

['eneTrnka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYUBOCTH

1

24

3aKOHOMEPHOCTH
HaCJIEJOBAHUS
MIPU3HAKOB.
Monorubpuanoe
CKpEIIUBaHKe

25

Jurnbpumnoe
CKpelIuBaHue. 3aKOH
HE3aBUCHUMOI0
HACJICI0BAHMS
IIPU3HAKOB

26

27

28

CuemnineHHoe
HaCJIeI0BaHHE
MPU3HAKOB.
JlaGopaTtopHnast pabora
Ne 5 «I3yuenune
pe3yabTaToOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
Jpo30( Ul HA
TOTOBBIX
MUKpOIIpenaparax»

I'enermnka momna.
Hacnenosanue
MPU3HAKOB,
CHEIUICHHBIX C ITOJIOM

M3MeHYnBOCTS.
Henacnencreennas
U3MEHYUBOCTb.
JlaGoparopHas paboTa
Ne 6. zyuenne
MOIU(PHUKAITMOHHON
M3MEHYUBOCTH,
IIOCTPOEHUE
BapHallMOHHOTO psia
Y BapUallMOHHOU
KpHBOW»




HacaencrBennas
U3MCHYUBOCTD.
JlaGopaTtopHnast pabota
29 Neo 7. «AuHaJm:s 1 1
MyTalun y
Jpo30(hUIIBI HA
TOTOBBIX

MHUKpOIpernapaTax»
30 T'eHeTuka dyenoBeka 1

31 KonTtponsHas padora 1 1

Neo2

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OHOTexXHOI0TUH (3 4)

Cenexuus Kak HayKa
U TIpoIiecc

32 1

MeTtonasl u
JOCTHKEHUS
CEJICKIIUM PAaCTEHUN 1
JKHBOTHBIX

33

buorexnonorusa xak
34 OTpacib 1
MIPOU3BOACTBA

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 2 8




11 KUIIACC

Ne
n/n

Tema ypoka

Tema 1. DBorounonHasi 6uoJiorust (9 u)

[IpaBuna Th
DBOJIIOIUS U METOJIbI
€€ N3y4YCHUS

KoauuyecTBO 4acoB

Bcero
padoThI

KoHnTpoJabHbie

Jlara
U3y4YeHUSs

IIpaktuyeckue Ilo ITo

I1aHy ¢akry

HWcropus pa3BuTHs
npecTaBIeHu 00
IBOJIIOLIMU

MuUKpo3BOTIOLIHS

[Honmynsauums kak
JJIeMEHTapHas
€IMHULIA BUJIa U
HBOJTIOIUH.
JlaGopaTopHas
pabota Ne 1
«CpaBHEHUE BUJIOB
o
Mop(hoIorHuecKoMy
KPUTEPHUIO»

JBrKy1He CHIIBI
(31eMeHTapHbIe
(akTOpbI) IBOJIIOLIMU

EctectBeHHbII 0TOOD
U ero Gopmsl

PesynbTarst
HBOJIIOLUH:
PUCTIOCOOTIEHHOCTh
OpPTraHU3MOB U
BUJI000pa3oBaHue.
JlaGopatopHas
paborta Ne 2
«Onucanne
PUCTIOCOOJIEHHOCTH
opraHusma u e€
OTHOCHTEIIBHOTO
XapakTepay

Hampasnenus u mytu
MaKpPOABOIFOIHH
Heobpartumocts
HBOIIOLIUU

1

Tema 2. Bo3HukHOBeHHE M pa3BuTHE KU3HU Ha 3emue (10 u)



10

Ucrtopusd xxu3nu Ha
3emiie U METOAbI €€
U3YYEHUS

11

I'unore3sl
MIPOUCX 0K ICHHS
JKA3HU Ha 3emiie

12

Pa3Butne xu3Hu Ha
3emJie o 3paM U
nepruoaaM

13

14

15

OCHOBHBIE ATarbI
SBOJIIOIINH
pacTUTEIBHOTO U
YKUBOTHOT'O MUpA.
IIpakTnueckas
paborta Ne 1
«M3yyenue
HCKOMAeMbIX
OCTaTKOB PAaCTEHUH U
JKUBOTHBIX B
KOJUTCKIIHSX )
CoBpemeHHas
cucrtema
OpPraHUYECKOTO MUpa
DBOIOLMS YETIOBEKa
(aHTpOTIOTEHE3)

16

JBrKyiue cuiibl

(paxtopsr)
AHTpPOIIOTeHe3a

17

18

OCHOBHBIE CTaIUU
SBOJIIOLINH YEJIOBEKA

Yenoseyeckue pacel
Y IIPUPOJHBIE
aJlanTanyuyu 4elIoBeKa

19

KonTponbnas pabota
10 TEME
«BO3HUKHOBEHNE U
paSBI/ITI/Ie JKU3HU HA
3emne»

Tema 3.

Opranu3msl 1 oOKpy:kawmas cpeaa (5 1)

20

DKoJIorus Kak HayKa

1

21

Cpenpl oOuTaHus u
9KOJIOTUIECKHE
(baxTopsl

22

AOuoTudeckue
baxTopsI.
JlaGopaTopHas
pabota Ne 3.




«Mopdonoruyeckue
0COOCHHOCTH
pacTeHui U3 pa3HbIX
MeCT OOUTAHUSI.
JlaGopaTopHas
pabota Ne 4.
«BnusHue cBera Ha
pPOCT U pa3BUTHE
YEpEeHKOB KoJIeyca

23

24

25

26

27

28

buotnueckue
baxTops

DKOJIOTHYECKUE
XapaKTEePUCTUKHU
MOMYJISALIUH.
[IpakTnueckas
pabota Ne 2
«lloxcuér miIoTHOCTH
HMONYJISILAN pa3HbIX
BHUJIOB PACTEHUI

Tema 4. CoobuiecTBa H 3K0M0rH4ecKkue cucremsl (10 u)

Coo0miecTBa
OpraHM3MOB —
OHOILIEHO3

DKOJIOTHYECKHE
CUCTEMBIL
(3KOCUCTEMBI)

OCHOBHBIE
IIOKa3aTelx
9KOCHCTEMEI.
DKOJIOTHYECKHUE
nupamuiel. CBolicTBa
9KOCHUCTEM.
Cyxkueccust
[Ipuponusie
9KOCHCTEMEI

29

AHTpPOIIOTE€HHBIE
9KOCUCTEMBI

30

buochepa —
riio0agpHas
IKOCHUCTEMA 3EMIIU

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHS
6uocdepsl

32

33

YenoBe4eCTBO B
o6uochepe 3eman
CocyliecTBOBaHHE
MPUPOJIBI U




YCJI0BCUCCTBA

KoHnTtponbnas pabota
10 TEME

34 «Coo0miecTBa 1 1 1
JKOJIOTHYCCKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 °

CIIOCOBbI OHEHKH JOCTUW/XEHUA YUHAIIUMUCA ITJNTAHUPYEMbIX
PE3YJIbTATOB

OneHnBaHue 00y4JarOUIMXCs ocyliecTBiseTcs cornacHo [lonoxenus o popmax, NepuoOAMYHOCTH U
MOPSAJIKE TEKYILEro KOHTPOJsS YCIIEBAaEMOCTH U MPOMEXKYTOUHOH aTrTecTaluy O0y4aroluxcs IO
OCHOBHBIM 00pa30BaTeIbHBIM IIPOrPaMMaM.

OneHuBaHUE JOCTMKEHMM  ydalllUXCsl OCYIIECTBISETCS IOYPOYHO B COOTBETCTBUU C
TeMaTU4YeCKUM IUIaHHpOBaHMEM paloueil mporpammbl  y4yeOHOro Ipouecca ¢ y4eToM
WHIUBUAYAIBHBIX ~ OcoOeHHOcTel  oOydaromuxcs, coaepxkanumem OOIIl,  ucHoOIB3yeMbIxX
o0pa3oBaTeNbHBIX TEXHOJIOIMH B (opMmax, BbIOPaHHBIX IEAATOTMYECKUM PAOOTHUKOM
CaMOCTOSITEJILHO, B TOM YHUCIJIE:

- IUCbMEHHOW paboThl (TECT, KOHTPOJbHbBIC, MPOBEPOUYHBIC, IPAKTHUYECKHE, KOHTPOJbHBIE
paboThI);

- YCTHOI'O OTBEeTa, B TOM 4YMCJE ONpOca, 3alIUThl NPOeKTa, pedepara UM TBOPUECKOH paboTHI,
paboThI Ha ceMUHape, KOJUIOKBUYME, IIPAKTUKYME;

- KCHEPTHON OLIEHKU UHUBU1YaJIbHOIO U IPYMIIOBOTO MPOEKTa 00yUYarOIINXCS;

- UHBIX (hOpMax, MPEAYCMOTPEHHBIX YUEOHBIM MJIAHOM (MHAUBHUAYAJIbHBIM YU€OHBIM IJIAHOM).



YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
e buonorus, 10 wxmacc/ Kamenckuit A.A., Kacmepckas E.K., CuBormazos B.U.,
AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue
e buonorus, 11 kmacc/ Kamenckmii A.A., Kacmepckas E.K., CupormazoB B.U.,
Axkmnmoneproe obmiectBo «M3narenberBo «IIpocBermenne

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
e buonorusa, 10 wxmacc/ Kamenckuit A.A., Kacmepckas E.K., CuBormazos B.U.,
AknmonepHoe obmectBo «M3natenscTBO «IIpocBemieHne»
e buonorus, 11 kmacc/ Kamenckmii A.A., Kacmepckas E.K., CupormazoB B.U.,
AxnmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
MUHTEPHET
e www.informika.ru - snexkrponnsiit yaeouuk "buonorusa” (Bep. 2.0 - 2000) u3 nukia
"O6yuarome >HIUKIONEANH". - Y4eOHbI Kypc, KOHTpolbHBIE Bompochl. (Kak
noyib30Bathes - cM. "[lomors".)
e www.college.ru - pasgen "OtkpsiToro koiutemka" no bronornu. YueOHHUK, MOIENH,
On-line TecTsl, yuuTento.
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