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| HIEJTJEBOM PA3JEJI

1.1. NIMOACHUTEJIBHASA 3AIINCKA

OcHoBHast o0OpasoBareNnbHasl MPOrpaMMaM CpeAHero ooimero obOpa3zoBaHust (maiee —
[IporpaMma) MyHHUIMIIATHHOTO OFOPKETHOTO 00IIe00pa30BaTEIIbHOTO YUPESKIACHUS CPeIHEH
oOuieodpaszoBarenbHoi 1mIKosbl Ne 44 1. Cypryra XaHTbl-MaHCUIICKOTO aBTOHOMHOT'O OKpyra -
Orpe1 pa3zpaborana Ha ocHoBe D3 Ne273 ot 29 nexadbpst 2012 roma «O6 obpazoBanuu B POy ¢
U3MEHEHUSAMU U JONONHEHHsAMHU, DenepaqbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHMs, YTBEPXKIECHHOTO TMPHKa30M MMUHUCTEPCTBA
npocemenus: Poccuiickoit @enepanuu ot 31.05.2021 r. Ne 287 u denepanbHOil OCHOBHOM
00111e00pa30BaTEILHOM MTPOrpaMMBbI OCHOBHOTO OOIIETO 00pa30BaHusl, yTBEPIKICHHOH MPHUKA30M
MunuctepcerBa npocBenieHuss PO or 16.11.2022 1. Ne 993 «O6 yrBepkaenun (denepaabHOU

oOpa3oBaTenbHON IIPOrpaMMBbl OCHOBHOT'O ob1ero 00pa3oBaHU.
Taroke npu peanmzanuu OOIT COO yureHsl TpeOOBaHUS
. ITocranoBneHus ' aBHOTO rocyJapCcTBEHHOTO caHUTapHOro Bpaua P® or 28 ceHTs6ps

2020 1. Ne 28 «OO6 yrBepxkaenun canutapubix npaBun CII 2.4.3648-20 "CanwurapHo-
SMUIEMHUOJIOTMYECKHE TpeOOBaHUS K OpPraHM3alusAM BOCHMTAHUS U OOY4YeHHs, OTAbIXa U
03JIOPOBJICHUS JIETEH 1 MOJIOICKHU'" »,

. ITocranoBnenus I'maBHOro rocyaapcTBEHHOro caHMTapHoOro Bpadya P ot 28 sHBaps
2021 1. Ne 2 «OO06 yrtBepxkaeHuH caHuTapHbIX mnpaBun u HOpM CanlluH 1.2.3685-21
"I'uruennyeckre HOpMaTHBBl M TpeOoBaHMs K oOecreueHuto 0Oe30macHoCTH U (WUJIN)
0€3BpeIHOCTH IS YeJIoBeKa (paKTOPOB CPebl OOMTaHuUsS"».

[Tpu pazpadorke OOIl COO wmyHununaidbHOE OOKETHOE O00I11€00pa30BaTEIbHOE
yupexaeHue cpeansas oduieobpazoBarenbHas mkona Ne 44 r. Cypryra XaHTel-MaHCHICKOTO
aBTOHOMHOro okpyra - IOrpel mpenycmMaTpuBaeT HENOCPEICTBEHHOE MPUMEHEHHE Ipu
peanuzanuu obs3atensHoi yactu OOIT COO ¢enepanbhpix pabouux MporpaMm Mo y4yeOHbIM
npeameram «Xumusi» OOIl COO BxirouaeT Tpu pasferna: IeJIeBOM, COAEpPKATEIbHBIH,
oprauuszauuonnsiiil. ITpunoxenuem k OOII COO SBNAIOTCA NOKAIbHblE HOPMATHBHBIE AKTHI

! Mynkr 10! cratem 2 ®emepanbHoro 3akoHa ot 29 aekabps 2012 1. Ne 273-®3 «06
00pazoBaHUHN

B Poccuiickoit denepanum».

! denepanpHBIi rOCyJapCTBEHHBIN 00pa3oBaTeIbHbIN CTaHIAPT CpeAHEro olIiero oopa3oBaHus,
YTBEP)KICHHBII NpuKazoM MuHucTepcTBa obOpa3oBaHuss W Hayku Poccuiickoit deneparmu
or 17 mas 2012 r. Ne 413 (3apeructpupoBan MuHHCTEpCTBOM IOCTUIMM Poccuiickoit
denepaunun

7 wions 2012 1., peructpannonsbiii Ne 24480), ¢ M3MEHEHHSMH, BHECCHHBIMH ITPHKa3aMHU
MunucrepctBa obpa3zoBanusa U Hayku Poccuiickoit ®@eneparuu ot 29 nexadbps 2014 r. Ne 1645
(3apeructpupoBadn MunuctepctBoM roctuimu Poccuiickoit @enepannu 9 despans 2015 1.,

pPErUCTPALIMOHHBIN Ne 35953),
ot 31 pexabps 2015 r. Ne 1578 (3apeructpupoBan MuHHCTepcTBOM IOocTULIMK Poccuiickoit
denepaunun

9 despans 2016 r., peructpaunonusiit Ne 41020), ot 29 uronst 2017 r. Ne 613 (3apeructpupoBan
MunucrepcrBom toctuin Poccuiickoit @enepauyu 26 urons 2017 r., perucrpaiiuoHHbI Ne
47532), mpukazamu MunucrepcTBa mpocBemenus Poccuiickoit Denepanmu or 24 ceHTIAOps
2020 r. Ne 519 (3apeructpupoBan MunuctepctBoM toctuniuu Poccuiickoit denepanuu 23
nekabps 2020 r., peructparmorssiii Ne 61749), ot 11 nexabpst 2020 r. Ne 712 (3apeructpupoBan
MunuctepcrBoM octuninu Poccuiickort @enepannn 25 nekadps 2020 r., peructpannoHHbIi No
61828)

u ot 12 asrycra 2022 r. Ne 732 (3apeructpupoBaH MHHHCTEPCTBOM IOCTHLIIMM Poccuiickoin



o0pa3oBaTeNbHON  OpraHu3allud, KOHKPETU3UPYIOIIME U JOMOJHSIONIME  OCHOBHYIO
00pa30BaTeNbHYIO0 IPOrpamMmy.

1.1.1. IEJIA PEAJIM3ALIUU ITPOT'PAMMBI OO0

Hensamu peanusaru @POI COO sBastoTes:

(dbopMUpOBaHHE POCCUNCKON IPaskJaHCKOM UIEHTUYHOCTH 00YYarOIIUXCS;

BOCIIUTAHHE M COLUAIU3alsa O0y4yaromuxcs, UX CaMOMACHTHU(HUKAIMS TOCPEICTBOM
JUYHOCTHO u 00IIEeCTBEHHO 3HAYMMOU JEeSITeNIbHOCTH, COLIMAJILHOTO
U TPAXKITAHCKOTO CTAaHOBJICHHUS;

MIPEEeMCTBEHHOCTh OCHOBHBIX 00OpPa30BaTeIbHBIX MPOrPaMM JIOMIKOJIBLHOTO, HAYaJIbHOTO
0011eTr0, OCHOBHOT'O 00IIET0, CPeTHEro 00IIeT0, MPOPECCHOHATHHOTO 00pa30BaHUS;

opranmzanus ydeOHOro mporecca ¢ Y4€ToM Ienied, COAepKaHUS U IUIAHUPYEMbIX
pe3yIbTaTOB cpeaHero oomero oopasoanus, otpaxeHasix B DI'OC COO;

(dbopMHpOBaHNE HABBIKOB CaMOCTOSITEIbHONW Y4eOHOU AEsITeNbHOCTH OOYyYarolMXcs Ha
OCHOBE MHIMBHIyaTH3aIMHA U MPO(PECCHOHATBHON OpPUEHTALNU COACPIKaHUS CPETHEro OO0IIero
o0Opa3zoBaHus;

MOJITOTOBKA O0YdYaromIerocss K >KU3HH B OOIIECTBE, CaAMOCTOSTEIBHOMY YKH3HEHHOMY
BBIOODY, MPOIOJKEHUIO 00pa30BaHMs U Hayally MpoecCUOHAIBHOMN AeSITeTbHOCTH;

OpraHu3anysi  JCATEIbHOCTH  TIEJarorM4ecKoro  KOJUIEKTHBAa MO  CO3JaHHIO
WHAUBUAYAIbHBIX MPOTPAMM U Y4E€OHBIX IUIAHOB I OAAPEHHBIX, YCHEIIHBIX 00YYarOIIUXCs U
(umr) a7 OOydYaromMXCSl COLMAIbHBIX TPYIH, HYXTAIONIMXCS B OCOOOM BHHUMAaHHHM U
MOJIIEPIKKE.

Hoctuxenune nocrasieHHbIXx 1Hened peanusanuun POIl COO npenycmarpuBaeT pelieHHe
CJIETYIOIINUX OCHOBHBIX 33/1a4:

¢dbopmupoBaHre y OOYdYaIOUIMXCS HPABCTBEHHBIX YOEXKIEHHH, 3CTETHYECKOTO BKyca H
3JI0pOBOTO 00pa3a JKU3HHU, BHICOKOM KyJIbTYpbl MEXJIMYHOCTHOTO U MEKITHUYECKOTO OOLICHMS,
OBJIQJICHHE OCHOBAaMHU HAayK, FOCYJAapCTBEHHBIM sI3bIKOM Poccuiickoil dexnepaiuu, HaBbIKaMHU
YMCTBEHHOTO M (PU3WYECKOTO TpPYy/Aa, pa3BUTHE CKIOHHOCTEH, MHTEPECOB, CIIOCOOHOCTEH K
COLIMAIBHOMY CaMOOTIPEICTICHHIO;

o0ecrieyeHrne IUTAHUPYEMbIX pe3yiIbTaTOB [0 OCBOCHHMIO OOYYaroIUMCS IEJIEeBBIX
YCTAaHOBOK, TPUOOPETEHUIO 3HAHW, yMEHWH, HaBBIKOB, OIPENEISIEMbIX JIMYHOCTHBIMH,
CEMEHHBIMU, OOIIECTBEHHBIMH, TOCYIApCTBEHHBIMH TMOTPEOHOCTAMU W BO3MOXKHOCTSIMU
00y4aromerocs, UHANBHUTyaTbHBIMH OCOOCHHOCTSIMHU €TO Pa3BUTHS U COCTOSHUS 3/I0POBBS;

obecreyeHre NpeeMCTBEHHOCTH OCHOBHOT'O OOIIET0 U CpeAHEro o0IIero oopa3oBaHus;

JOCTHKEHHE TUIAHUPYEMBIX pe3ysibTaToB ocBoeHuss @OIT COO Bcemu 00yyarommumMucs, B
TOM 4Hciie 00yUYarOIIMMUCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10poBbs (anee — OB3);

obecrieueHre JOCTYITHOCTH TOJIYIeHHS KaYECTBEHHOT'O CPEAHETO 00IIero 0opa3oBaHus;

BBISIBIICHHE W pPa3BUTHE CIIOCOOHOCTEH OO0ydaromuxcs, B TOM YHCIE MPOSBUBIIMX
BBIJIAIOMINAECS] CTIOCOOHOCTH, Yepe3 CHCTEMY KIyOOB, CEKIMH, CTYIUH W APYTHX, OPTaHU3AIUI0
OOIIIECTBEHHO MOJIE3HOM IesITeIbHOCTH;

OpraHu3aIysl MHTEIUICKTYAJIbHBIX M TBOPYECKHX COPEBHOBAHWH, HAyYHO-TEXHUYECKOTO
TBOPYECTBA U MIPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

ydacTHe OOyYaromMXCs, MX POAWTENEH (3aKOHHBIX MPEICTaBUTENEH), MeaarormdecKux
pabOTHMKOB B TPOSKTUPOBAHMM W PA3BUTUU COLMAIBHOW Cpelbl  00pa3oBaTeIbHON

Oenepanuu 12 centsadpsa 2022 r., peructpaunoHHbiii Ne 70034).

1Yacts 6! craten 12 denepanbHOTro 3akoHa oT 29 nekabps 2012 r. Ne 273-®3 «O6 06pazoBanHnm
B Poccuiickoit denepanum».

1Yactp 6° cratey 12 denepanbHoro 3akoHa oT 29 nekabps 2012 r. Ne 273-d3 «O6 o6pa3oBaHuH
B Poccuiickoit denepanum».

! Tlynkr 14 ®I'OC COO.

! Ilynkr 14 ®I'OC COO.

! Tlynkr 14 ®I'OC COO.



OpraHu3aluy;

BKJIIOYCHHE 00YYaIOIUXCS B POLIECCHI MMO3HAHUS U TPeoOpa30BaHus COUATBLHON CPeIbl
(HaceJleHHOTO IyHKTa, pailoHa, ropoja) Uil NMpUOOPETEHUs OIbITa PEalbHOIO YIPABJICHUS U
JIeHCTBHS,

OpraHu3alys  COLMAIBbHOIO U y4eOHO-MCCIEIOBATENbCKOIO  IPOEKTHPOBAHUS,
npoeCCHOHATPHON OpHUEHTAMK OO0YYaIOIMXCS TMPH TOAJNEPKKE IeJaroroB, ICHXOJOTOB,
COLMAIBHBIX I€JaroroB, COTPYAHUYECTBO C 0a30BbIMH OpraHM3alMsAMH, OpraHU3aLUIMU
npodecCHOHATBLHOr0 00pa30BaHMs, IIECHTPaMU MPOPECCHOHATBHOM padoThI;

CO3JIaHHE YCIIOBMH Ul COXPAHEHUS U YKPEIUICHUs] (PU3HMUECKOro, MCUXOJOTHYECKOro U
COLMAJIBHOTO 3/I0POBbsI 00yUaIOMIMXCsl, 0OecrieueHre ux 0e30MacHOCTH.

Jloctixenue nocrasieHHbix Hener peanuzauuu OOIT COO no XxuMuu OpeycMaTpuBaeT
pelleHre CIEAYIOMKX OCHOBHBIX 3a/1au:

ajanTanys OOy4yaroIIMXCsl K  YCJIOBUSAM JMHAMHUYHO  pa3BUBAIOLIEIOCA  MHUPA,
dbopMUpOBaHHE WHTEIUICKTYadbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEJbHOMY MPHHATUIO TPaMOTHBIX pPELIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

¢dopmupoBaHue y OOYYalOIIMXCSl KIIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE JIJISl PA3JIMYHbIX BUJIOB JIEATEIBHOCTH: pELICHUs IpobiieM,
MOMCKA, aHanmu3a W o00paboTKM HHGOPMAIMU, HEOOXOIUMBIX JUIsi NPUOOpPETEHUs OIbITa
JESTEIbBHOCTH, KOTOPAasi 3aHUMAET BAaXKHOE MECTO B MO3HAHUM XMMMH, a TAKXKE JJIS OLIEHKHU C
HO3ULUN HKOJIOTMYECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MTPOLECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, UHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBBIE 3HAHMUA [0 XUMHUU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHO! U HayYyHO-TIONYJIpHON HH(OPMALIUU XUMHUYECKOTO
COJIEp/KaHUs;

¢bopMupoBaHME M pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOIO M JIOTMYECKOTO
MBILUIEHHUs,  HAOMIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE  OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, IIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOeKAEHHOCTH B T'yMaHHCTUYECKOH HalpaBIeHHOCTH
XUMHUHM, €€ BaXHOM poNM B  pElIeHWd TJI00anbHBIX  MpoOJeM  palloHaIbHOIO
IIPUPOJIONOIL30BAaHMUs, IIONOJHEHNSI JHEPreTUYECKHX PECYPCOB M COXPAaHEHUS IMPHUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TNPUPOJIE U CBOEMY
3/I0pOBbIO, @ TaK)XXe MPUOOPETEHUS OIBITA MCIIOJIBb30BAHUS MOJYUYEHHBIX 3HAHUHN ISl IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

1.1.2. IPUHOUIIBI ®OPMUPOBAHUA U MEXAHHU3MbI PEAJIM3ALIUN
IMPOI'PAMBI COO

OOII COO yuuTsIBaeT cieayrOINE NPUHIUIIBL

npuHiun yuéra GI'OC O00: OOIT COO 6a3upyetcst Ha TpeOOBAHUAX, MPEAbSIBISIEMbIX
OI'OC COO x uensaM, coAepKaHUIO, TUIAHUPYEMBIM pe3yJbTaTaM U YCJIOBUSM OOy4YeHHs Ha
YpOBHE CpeHEro 001ero o0pa3oBaHUs;

OpUHIUN  yuéTa sA3bIKa OOydeHUs: ¢ Y4€ToM ycIoBHHA  (YHKIMOHMPOBAHUS
oOpazoBatenbHoil oprannzanuu OOIT COO xapakrepusyeT mpaBo MOJIy4YeHUs 00pa3oBaHUs Ha
POHOM SI3BIKE M3 4HCNA S3bIKOB HaponoB Poccuiickoil denepanuy U OTPaKaeT MEXaHU3MBbI
pean3alnuy JaHHOTO MPUHIINIA B yU4eOHBIX MJIaHaX, IUIaHaX BHEYPOUHOU JEsITeIbHOCTH;

npuHIUn y4yéra Benymeidl nesrenbHocTn oOydvaromerocs: OOII COO obGecneunBaer
KOHCTPYUpPOBaHHME y4eOHOro Ipolecca B CTPYKType ydyeOHOU JesTenbHOCTH, IPEAYCMATPUBAET
MeXaHU3Mbl (POPMHUPOBAHUS BCEX KOMIIOHEHTOB YUeOHOH esATeTbHOCTH (MOTHB, 1I€b, yueOHas
3a/aya, yueOHbIC Oneparii, KOHTPOJIb ¥ CAMOKOHTPOJIB);

npuHIun uHauBuayanu3anuu ooydenus: OOII COO npexycmarpuBaeT BO3MOXHOCTh U
MEXaHU3MBbI Pa3paOdOTKU MHIUBUAYAIBHBIX IPOIPAaMM U Y4EOHBIX IUIaHOB Ul O0OyUeHUsI IeTel ¢




OCOOBIMH CIIOCOOHOCTSIMH, TIOTPEOHOCTSIMH M HMHTEpPECaMH C YYETOM MHEHHS POIUTEIICH
(3aKOHHBIX MPEICTaBUTENEH) 00YUaIOIETOCS;

CUCTEMHO-/IEATEIbHOCTHBIM TMOAXO0M, MpEeANoJiaralolliuii OpPUEeHTALMI0 Ha Pe3yJbTaThl
o0y4yeHHsI, HAa pa3BUTHE AKTUBHOW yueOHO-TIO3HABATEIbHON JAEATEIBHOCTH OOYyYarolerocs: Ha
OCHOBE OCBOEHHSI YHUBEPCAIbHBIX YUEOHBIX ACHCTBUIA, MO3HAHUSI U OCBOCHUS MUpA JIMYHOCTH,
(dopMHpOBaHKE €r0 TOTOBHOCTH K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHHUIO;

MPUHIIMIT YYeTa UHIUBUAYATbHBIX BO3PACTHBIX, MCUXOJIOTHUYECKUX U (PU3HMOIOTHUECKUX
0coOeHHOCTEeH 00ydYaromuxcs MpH MOCTPOSHUH O0pa30BaTEIBHOrO MpoIlecca U OINpe/eIeHuN
00pa30BaTeNbHO-BOCIIUTATENbHBIX EJIeH U MyTel UX JOCTHKCHHUS;

NpUHIUN obecrieueHus: GyHAaMEHTAILHOTO XapakTepa o0pa3oBaHus, y4yera crenuuku
M3Yy4aeMbIX YUeOHBIX MPEIMETOB;

npuHUMI uHTerpauuu odyudenus u Bocnuranusa: OOIlI COO npemycmaTpuBaeT CBSI3b
YPOUHOH U BHEYPOUHOI AESITETbHOCTH, MPEAINOIaralofil HalmpaBIeHHOCTh Y4eOHOro mpoiiecca
Ha JIOCTH)KEHUE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHON IPOTPAMMBI;

MPUHIMIT 3I0POBBECOEPEKECHUS: TMPU OpraHu3aluu 00pa30BaTEIbHONU JAEATEeIbHOCTH
HE JIOMYCKAETCsl MCIIOJIb30BAaHUE TEXHOJIOTHI, KOTOPbIE MOTYT HAaHECTH Bpea (U3HYECKOMY U
(un) NCUXUYECKOMY 3JI0POBBIO oOyuaroruxcs, IPUOPUTET HCIOJIb30BAHUS
3/10pOBbecOEperaroIuxX MeJaroruueckux TexHojaoruii. O6bEM yueOHON Harpy3ku, opraHu3anus
y4eOHBIX M  BHEYPOUYHBIX  MEpPONPUATHN  JODKHBI ~ COOTBETCTBOBAaTh  TpeOOBAHMSIM,
MPEIyCMOTPCHHBIM  CaHUTApHbIMH  mpaBwiamu u  Hopmamu  CanlluH  1.2.3685-21
«'urueHnyeckue HOpPMATHBBI M TpeOOBaHHMS K OOCCIedYeHHIO O€30MacHOCTH H  (WIIH)
0€3BpEeIHOCTH Ul YelloBeKa (PaKTOPOB Cpeabl OOMTAHMS», YTBEPKIACHHBIMU MOCTAHOBJIEHUEM
['maBHOTrO rocy1apcTBEHHOIO caHUTapHOTO Bpadya Poccuiickoit @enepaunn ot 28 ssHBaps 2021 r.
Ne 2 (3apeructpupoBano MunuctepcTBoM roctuiinu Poccuiickoit deneparuu 29 sasaps 2021 r.,
peructpaionnsii Ne 62296), neiictByronmmu g0 1 mapra 2027 r. (nagee — ['urueHuueckue
HOpMAaTHUBbI), U caHuTapHbIMU npaBuiamu CII 2.4.3648-20 «CaHUTapHO-3IUAEMHUOIOIMYECKHE
TpeOOBaHUS K OpraHU3alMsIM BOCHUTAHUS W OOy4YeHHs, OTAbIXa U O3J0POBJICHUS JeTed H
MOJIOZIEKU», YTBEP)KIECHHBIMU IOCTAHOBJIEHUEM [JIaBHOTO TOCYIapCTBEHHOI'O CaHUTAapPHOIO
Bpaua Poccuiickoit ®Penepampn ot 28 centsops 2020 r. Ne 28 (3apeructpupoBaHO
MunuctepctBoM toctuninu Poccuiickoit @eneparuu 18 nexadbps 2020 r., peructpanoHHbIi No
61573), netictBytomumu g0 1 staBaps 2027 1. (manee — CaHHUTapHO-3MUICMHOIOTUICCKUE
TpeOOBaHUS).

OOIT COO yuuThIBaeT BO3pAcTHbIE U MCHUXOJOIMYECKHE OCOOEHHOCTH O0YYaroIUXcs.
OO6mwmit 00beM ayTUTOPHOM PabOTHI OOYHAIOIIMXCS 32 MATh YU€OHBIX JIET HE MOXET COCTaBIISATh
Menee 5058 axkamemuueckux yacoB u Ooiiee 5848 akameMuueckMx 4acoB B COOTBETCTBHU C
TpeOOBaHUSIMU K OpraHu3aluu 0o0pa3oBaTEIBLHOTO Tpoliecca K ydeOHOM Harpyske mnpu 5S-
JTHEBHOM (Miau  6-AHEBHOM) yueOHOM Henene, NPEAYCMOTPEHHBIMU [ MrueHndeckuMu
HopMaTuBaMu U CaHUTapHO-3MUEMUOJIOTHYECKUMH TPEOOBAHUSIMHU.

B nensax ynosnerBopeHHus: 00pa3oBaTeIbHBIX NOTPEOHOCTEH U MHTEPECOB OOYUYAIOMIMXCS MOTYT
pa3palaThIBaThCsl MHAMBHIyalIbHbIE yUeOHbIE IIJIaHbl, B TOM YHUCIIE JJIsl YCKOPEHHOTo 00yuYeHus,
B IIpefesiax OCBaMBaeMOil MpPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs B HOPSJKE,
YCTAHOBJIEHHOM JIOKATEHBIMH HOPMATHBHBIMH aKTaMH 00pa30BaTeIbHON OpraHn3aIyi>,
113 OBILIASA XAPAKTEPUCTHUKA IMPOT'PAMMBI (6(0]0;
1. ®enepanvHas oOpa3zoBarenbHas MporpamMma cpeaHero ooOmiero obpazoBaHus (manee —
@®OIT COOQO) pazpaborana B coorBeTcTBUU ¢ I[lopsiakoM pa3paboTKM U yTBEP)KICHHUS
denepanbHBIX OCHOBHBIX 0011€00pa30BaTEeNbHBIX MPOrpaMM, YTBEPKICHHBIM IPHUKA30M
MunucrepcrBa mnpocBemenust Poccuiickoit ®enepaunu ot 30 centabps 2022 r. Ne 874

2[Tynkt 3 crateu 34 denepanpHoro 3akona ot 29 nexadps 2012 r. Ne 273-d3 «O06 ob6pazoBanuun
B Poccuiickoit @enepanun» (Cobpanue 3akoHomarenscTBa Poccuiickoit @enepammm, 2012, Ne
53,

cT. 7598).



(3apeructpupoBan  MunuctepctBoMm roctuiiun Poccuiickoit ®deneparuu 2 HOos0ps 2022 r.,
peructpaunoHHbld Ne 70809).

2. Comepxxanne DOII COO mpencraBieHO y4eOHO-METOIUYECKON JTOKYMEHTAIMEH
(penepanbublii yueOHbIN maH, (eaepalbHbId KaleHIapHBIA y4ueOHBIH rpaduk, denepaabHbIe
paboune mporpaMMmbl yU4EOHBIX TPEAMETOB, KypCOB, JUCIUIUIMH (MOAYJEH), WHBIX
KOMIIOHEHTOB, (enepanbHas pabodas mporpamMma BOCHHUTAHHS, (eIepalibHBIN KajaeHIapHBINA
IJIaH BOCIIUTATENILHON paboThl), onpenenstomeil enuabie 1 Poccuiickoit deneparuu 6a3oBbie
o0BeM U cojepkaHue oOpa3oBaHUS YPOBHsSI CPEIHEr0 OOIIero OOpa30BaHHUS, IJIAHHPYEMbIE
Pe3yNbTAaThl OCBOCHHS 00Pa30BATEIBHON MPOrPAMMBI °.

3. Opranuzanuu, OCYIIECTBISIONINE OO0pa30BaTCIbHYIO EATCILHOCTh 1O HMEIOIINM
TOCYIapCTBEHHYI0  aKKPEAWTALUIO 00pa30BaTeNbHBIM MPOrpaMMaM  CpEIHEro  oOIIero
oOpa3zoBaHus, pa3pabaThIBAIOT OCHOBHYHO 00pa30BaTENIbHYIO MPOrpaMMy CpPEIHEro OOIIero

oOpa3oBaHus (Jajiee COOTBETCTBEHHO — oOpasoBatenbHas opranm3anus, OOIl COO) B
COOTBETCTBUH C (hefepaibHbIM TOCYAapPCTBEHHBIM O0pa30BATEIbHBIM CTAaHIAPTOM CPEIHETrO
o01ero o0pazoBaHus (manee — drocC CO0% u OOIT COO.

[Ipu sTOM coaepkaHue U IUIAHUPYEMBIE pPE3ylbTaThl pa3paboTaHHONW 00pa3zoBaTEIbHOMN
opranuzarueit OOIT
1.2. IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA OOII COO

[Tnanupyembie pesynbTaThl ocBoeHHs DOII COO CcOOTBETCTBYIOT COBPEMEHHBIM LEJISM
cpennero odmero odpasoBanus, npeacraBieHHbIM Bo PI'OC COO kak cucrema JIMYHOCTHBIX,
METaIpeAMETHBIX U MIPEAMETHBIX JOCTHKEHUN 00yJaroerocs.

TpeboBanus K JUYHOCTHBIM pe3ynbTaTam OCBOEHUSA oOy4aromumMucs
@®OIl COO BKIOYAIOT OCO3HAHHE POCCHUICKOM TIpakJaHCKONH HIAEHTHMYHOCTHU; T'OTOBHOCTh
0o0y4Jaromuxcsi K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U JIMYHOCTHOMY CaMOOIIPEIEICHHIO;
IIEHHOCTh CaMOCTOSATEILHOCTH u WHUIMATHUBHI, HaJI4ne MOTHBAIINH
K OOyYeHHIO U JIMYHOCTHOMY DPa3BUTHIO; IIeNICHANPABIEHHOE pPa3BUTHE BHYTPEHHEH MO3UIIUU
JUYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEN HapoaoB Poccuiickonn Penepannu,
UCTOPUYECKUX U HAIMOHANBHO-KYJIBTYPHBIX TpPaIUIUi, (OPMUPOBAHUE CHUCTEMBl 3HAUYMMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, aHTHUKOPPYIIIMOHHOTO MHPOBO33PEHHS, MPaBOCO3HAHUS,

3 Mynxr 10! cratem 2 PenmepanpHoro 3akoHa or 29 nekabps 2012 1. Ne 273-d3 «06
o0Opa3oBaHUU

B Poccuiickoit @eaepanum.

* @enepanbHbIi rocy1apcTBEHHBIH 00pa30BaTENIbHBINA CTAaHIAPT CPEHETO 00IIero 0Opa3oBaHus,
YTBEpXKACHHbIM mpHuKazoM MunucrepctBa oOpa3zoBaHusi W Hayku Poccuiickoit denepannu
or 17 mas 2012 r. Ne 413 (3apeructpupoBaH MMUHHCTEPCTBOM IOCTHIMHM Poccuiickoi
®denepaunn

7 urons 2012 r., peructpanuonnbii Ne 24480), ¢ M3MEHEHUsSMH, BHECEHHBIMU IPUKA3aAMH
MunucrepctBa o0pa3oBanus u Hayku Poccuiickoii @enepanuu ot 29 nexabps 2014 r. Ne 1645
(3apeructpupoBad MuHuctepctBoM toctunuu Poccuiickoit ®@enepaunu 9 despans 2015 r.,
PETHCTPAIIMOHHBIN No 35953),
or 31 nexabps 2015 r. Ne 1578 (3apeructpupoBaH MuHHCTEpPCTBOM IOCTHIIMU Poccuiickoit
®denepannn

9 despans 2016 r., peructpannonubiii Ne 41020), ot 29 urons 2017 r. Ne 613 (3apeructpupoBan
MunncrepctBoMm roctuiu Poccuiickoin @enepamuun 26 urons 2017 r., peructpannoHssiii Ne
47532), npukazamu MunuctepctBa npocsenienus Poccuiickoit @eneparun oT 24 ceHTAOps
2020 1. Ne 519 (3apeructpupoBaH MuHHCTEpCTBOM tocTuiu Poccuiickoit ®enepanuu 23
nexadps 2020 r., peructpanuoHHbid Ne 61749), ot 11 nexadpst 2020 r. Ne 712 (3apeructpupoBaH
MunucrepctBoM roctutiun Poccutickoit @eaepanuu 25 nexkadbps 2020 r., peructpanoHHbI No
61828)

u ot 12 asrycra 2022 r. Ne 732 (3apeructpupoBaH MuHHCTEpCTBOM IocTUIIMM Poccuiickoii
Oeneparun 12 cenradps 2022 r., peructpanuonssiii Ne 70034).



9KOJIOTHYECKOHN KYJIbTYpbI, CIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH KU3HEHHbIE TJIAHBI.

Jlmanoctrbie pe3ynbTathl ocBoeHUuss @OII COO pocTurarTcst B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOW  JESATENbHOCTH  00pa3oBaTeNIbHOM  OpraHu3allid B COOTBETCTBUHM  C
TPaJMLIUOHHBIMU POCCUNCKUMHU COLMOKYJIBTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMU M HOPMAaMM MOBEIEHUS M CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOBOCIIUTAaHMS M CaMOpa3BUTHS, (OPMHPOBAHUS BHYTPEHHEH MO3UIMU
JUYHOCTH.

JInunoctable pe3ynbTatel ocBoeHus @OII COO oTpaxxkaioT TOTOBHOCTh OOYYaIOLIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHUEHTAlMi W pacHIMpEHHUE OIMbITa
JESTEIbHOCTM Ha €€ OCHOBE M B IIPOLIECCE peald3alliM OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOW JESITEIbHOCTH, B TOM UHCIE€ B YaCTU: TPaXKIAHCKOIO BOCIUTAHUS,
NAaTPUOTHUYECKOIO  BOCHMUTAHUS, JyXOBHO-HPABCTBEHHOI'O  BOCIHUTAHMS, ICTETHUYECKOIO
BOCIHUTAHUS, (PU3MUECKOrOo  BOCHUTAHMS, (DOPMHpPOBAHUS  KYJIbTYpbl  370pPOBbS U
OMOIMOHAIBHOTO  OJIaronoiy4usi, TPYAOBOTO BOCHHTAHHUS, 9SKOJIOTMYECKOTO BOCIUTAHHA,
OCO3HaHHE IIEHHOCTH HAyYHOTO MO3HAHHUS, a TaKKe Pe3yIbTaThl, 00ECIIEUYUBAIOIIUE aJaNITAIIIO
00yuJaromerocsi K M3MEHSIOIKUMCS YCJIOBUSAM COLUATbHON U PUPOJHON CPEJIBL.
MeTtanpeamMeTHble pe3ynbTaThl BKIOYAIOT:

OCBOCHHE OOYYAIONIMMHUCS MEXKIPEIMETHBIX TOHSATHHA (MCTONB3YIOTCS B HECKOJIBKHX
MPEeIMETHBIX O0JIACTAX M IMO3BOJISIIOT CBSI3bIBATh 3HAHMS U3 PA3IMYHBIX yYEOHBIX MPEAMETOB,
y4eOHBIX KypCOB, MOJYyJIEH B LIEJIOCTHYIO HAyYHYIO KApTUHY MHPA) U YHUBEPCAIBHBIX Y4€OHBIX
neicTBUi (1T03HABATENbHBIC, KOMMYHHUKATUBHBIC, PETYIISTUBHEIC);

CIIOCOOHOCTH MX MCIIOJB30BATh B y4eOHOM, TI03HABATEILHOW U COIIMAIbHON MPAKTHKE;

TOTOBHOCTh K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U  OCYIIECTBICHUIO yueOHOMU
JEeSITeTbHOCTH U OPTaHU3allul Y4eOHOrO COTPYAHUYECTBA C MEJarorH4ecCKUMU pabOTHUKAMH U
CBEPCTHHKAMM, K yJacTHIO B IOCTPOSHUN MHIMBUAYaIbHOW 00pa30BaTeIbHON TPAeKTOPHH;

OBJIQJICHUE HaBBIKAMU Y4EOHO-MCCIIEAOBATEIIbCKON, TPOEKTHOW U  COIMAIBHOMN
JESATEIIBHOCTH.

MeranpeamMeTHble  pe3ysbTaThl CTPYNIUPOBAHBI MO TPEM HANPABIEHUSM U OTPAXKAIOT
CHOCOOHOCTh O0Y4YaroIUXCs UCIOJb30BaTh Ha MPAKTUKE YHHUBEPCAJbHBIC Y4eOHbIE NEHCTBHS,
COCTaBJISIFOLIME YMEHUE OBJIAJIEBaTh:

MO3HABATEIbHBIMU YHUBEPCATBHBIMH YU€OHBIMU JEHCTBUSIMU;

KOMMYHUKATUBHBIMU YHUBEPCAIbHBIMUA YI€OHBIMU JEHCTBUSIMH;

PETYIATUBHBIMU YHUBEPCAIBHBIMU Y4EOHBIMU JIEHCTBUSMHU.

OBnazneHre No3HaBaTeIbHBIMU YHUBEPCAIBHBIMU YU€OHBIMU JCHCTBUSAME MpEANoIaraeT yMeHue
UCMOJIb30BaTh 0a30Bble JIOTMYECKHE JeicTBUs, Oa30Bble UCCIENOBATEIbCKUE JI€HCTBHUA,
paboTaTh ¢ HH(pOpPMaLHEH.

OBnajeHne CUCTEMOW KOMMYHUKATHBHBIX YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUH oOecreunBaeT
c(OpMHUPOBAHHOCTH COLMAIBHBIX HAaBBIKOB OOIIEHMSI, COBMECTHOM JEATEIbHOCTH.

OBnaneHue peryiasSTUBHBIMUA YHUBEPCAIBHBIMH YY€OHBIMU JCWCTBUSAMH BKIIIOUAET YMEHHS
caMOOpraHu3allii, CAMOKOHTPOJISI, Pa3BUTHE SMOLMOHAILHOTO UHTEIIEKTA.

[TpenMeTHBIE PE3yabTaThl BKIIOYAIOT:

OCBOEHHE OOY4YalIMMHUCA B XOJ€ HM3Yy4eHHUs Y4eOHOro MpeaMeTa Hay4yHbIX 3HAHUMH,
YMEHUH U crocOO0B ACHUCTBUH, crerM(UUecKux A COOTBETCTBYIOLIEH MPEeIMETHOM obnacTu;
MPEINOCHUIKY HAYYHOT'O TUIIA MBIIUICHUS;

BUJBl JIEATENBHOCTH IO IIOJIyYEHHIO HOBOTO 3HAHUSA, €ro HHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B pPa3jMYHBIX YYEOHBIX CUTyallUsIX, B TOM 4YHCIE IpHU
CO3JIaHUM YYEOHBIX U COLIMATIBHBIX IPOEKTOB.

TpeboBaHus K MpeAMETHBIM pe3yJIbTaTaM:

copMyIUpOBaHbl B ACATEIBHOCTHOM (hopMe C yCHIICHMEM akIeHTa Ha NPHUMEHEHUE
3HAaHUU U KOHKPETHbIE YMEHHUS;

ONpEAEIAIOT MHMHUMYM COJEp)KaHHS TapaHTHUPOBAHHOIO TOCYAAPCTBOM CPEIHETO
o01ero 00pa3oBaHusl, TOCTPOSHHOTO B JIOTUKE M3YyUEHHUS KaXKI0T0 YIeOHOTO MpeaMETa;



OnpeseNnsitoT TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS MPOTpaMM CpEAHEro O0OIIero
00pa3oBaHUs 10 YY€OHBIM MPEIMETAM;

YCUJIMBAIOT AaKLEHThl Ha U3YyYEHUE SBICHUA M TMPOLECCOB coBpeMeHHOil Poccuu
Y MHpa B LIEJIOM, COBPEMEHHOI'O COCTOSIHUS HAYKH.

[Tpeametnsie pe3ynbratbl ocBoeHUss DOIT COO ycraHaBiIMBaIOTCS A1 y4€OHBIX IPEAMETOB Ha
0a30BOM U yTiIyOJICHHOM YPOBHSIX.

[Ipeamernnie pe3ynbrathl ocBoeHuss POII COO nmns yuyeOHBIX IpeIMeToB Ha 0a30BOM
YpOBHE OpUEHTHUPOBaHbI Ha o0ecrmeueHne oOmEeo0pa3oBaTeIbHOM H  OOIIEKYIbTYPHOU
MOJIFOTOBKHU.

[Ipenmernsie pesynbraThl ocBoeHus @D@OII COO st yueOHBIX THpeAMETOB Ha
yriayOJIeHHOM YPOBHE OPHUEHTHPOBAHBI HA MOATOTOBKY K MOCIEAyIOeMy IpodhecCHOHATEHOMY
00pa3oBaHMIO, pa3BUTUE WHJUBUAYAIbHBIX CIOCOOHOCTEM oOOydaromuxcsi IMyTem OoJiee
rIyOOKOro, 4eM 3TO NpeaycMaTpuBaeTcsi 0a30BbIM ypOBHEM, OCBOEHHUSI OCHOB HAayK,
CUCTEMATHUYECKUX 3HAHUH U CITIOCOOOB JIEHCTBUH, MPUCYIIMX yISOHOMY MPEAMETY.
[Ipenmetnsie pe3ynbTathl ocBoeHus POII COO obecneunBaOT BO3MOXHOCTH JalbHEHIIIETO
YCIIEHIHOTO MPO(ecCHOHAIBHOTO 00yUeHHs U IPO(PECCHOHATBHOMN NESTETLHOCTH.

1.3 CUCTEMA OIHEHKHU JOCTUXXEHUS INTAHUPYEMBIX PE3YJIbTATOB

OCBOEHM s OOI1 00O0.

CucremMa OIEHKM TpU3BaHa CHOCOOCTBOBATH TOJACPKAHUIO €IUHCTBA BCEH CHCTEMBI
oOpa3oBaHus, 00ECIEUYCHUIO NPEEMCTBEHHOCTH B CHUCTEME HENPEPBIBHOIO oOpa3oBaHus. Eé
OCHOBHBIMH ()YHKIUSIMU SIBIISIIOTCS: OPUEHTAIUsS 00pa30BaTeIbHOro Mpollecca Ha JOCTHXKEHUE
wiaHupyembix pesynbpratoB ocBoeHuss @OII COO u obecneuenne 3¢pGeKTUBHONH 0OpaTHOM
CBSI3H, MTO3BOJISIFOIIEH OCYIIECTBIISAT yIIPaBIeHHE 00pa30BaTEIbHBIM MPOIIECCOM.
OCHOBHBIMU HaIlpaBJIIEHUSMHU U LEIAMU OLCHOYHOW JIEATENbHOCTH B 00pa3oBaTeiIbHON
OpraHu3aIu ABJISIOTCS:

OllIEHKa 00pa30oBaTEeNIbHBIX JOCTHKEHUN 00Yy4aromMXCsl Ha Pa3iIMyYHbIX ATarax o0ydeHHs
KaK OCHOBA HMX IPOMEXKYTOYHOW W MTOTOBOM aTTeCTallid, a TaKXe OCHOBAa MPOLEIyp
BHYTPEHHEr0 MOHUTOpPHHIa 00pa3oBaTeIbHON OpraHMU3alMi, MOHUTOPHHIOBBIX HCCIEIOBAaHUMN
MYHUIIMIIAIBHOTO, PETHOHAIBHOTO U  (eepadbHOTO YpPOBHEW; OIEHKa pe3ylbTaToB
JeSITeIbHOCTH MEeJarornyeckux padOTHUKOB KaK OCHOBA aTTECTAIIMOHHBIX MPOLEAYD;

OLICHKa pe3ylbTaTOB JEATEIBHOCTH OOpa30BaTEIbHOW OpraHu3aldd Kak OCHOBa
AKKpEIUTAIIMOHHBIX TPOLENYP.

OCHOBHBIM OOBEKTOM CHUCTEMBI OLIEHKH, €€ COAEp)KaTelIbHOM W KpUTepUanbHOM Oa3oi
BoicTynatoT TpeboBanuss @OI'OC COO, koTopble KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX
pesynbratax ocBoeHust obydarommmucs OOIT COO. Cucrtema OIEHKH BKJIIOYAET MPOLETYPHI
BHYTPEHHEHN U BHEIIHEHN OLICHKU.
BuayTpeHHss olleHKa BKITIOYAET:

CTapTOBYIO TUArHOCTHKY;

TEKYIYIO0 U TEMAaTUYECKYIO OLIEHKY;

UTOTOBYIO OLIEHKY;

IIPOMEXYTOUHYIO aTTECTALUIO;

MICUXO0JIOr0-TIeAarornyeckoe HabIoIeHuE;

BHYTPEHHUN MOHUTOPUHT 00pa30BaTEIbHBIX TOCTHKEHUH 00yUYarOIIHXCS.

BHemHss oneHKa BKIIFOYAET:

HE3aBUCHMYIO OIIEHKY Ka4ecTBA MOATOTOBKH 00ydaomuxcs’

HTOTOBYIO aTTeCTAIHIO ',

B cootBerctBun ¢ ®I'OC COO cucrema OmEHKH 00pa3oBaTENbHOM OpPraHU3AlUU PEaU3yeT
CUCTEMHO-/IeITEeIbHOCTHBII, YPOBHEBBIH M KOMIUIEKCHBIN MOAXO/IbI K OLIEHKE 00pa30BaTeNbHBIX
JOCTHKCHUH.

CucTeMHO-IeATENIPHOCTHBIA MOAXO0Jl K OLEHKEe 00pa30oBaTeNbHBIX JOCTHXKEHHH O00yJarommxcs
IPOSIBIISIETCS. B OLICHKE CIOCOOHOCTH OOYyYaroIUXCs K PEIICHHIO y4eOHO-TI03HABaTEIbHBIX H
yueOHO-TIPaKTUYECKUX 3a/ad, a TaKKe B OICHKE YpOBHS (PYHKIMOHAIBHONW TI'PaMOTHOCTH
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obyygaronuxcsi. OH o0ecredynBaeTCs CoIep)KaHUEM U KPUTEPHUSIMHU OIIEHKH, B KAYECTBE KOTOPBIX
BBICTYIAIOT TUIAHUPYEMBbIC PE3yJIbTaThl 00YUCHHUS, BEIPAXKCHHBIC B ICITEILHOCTHON opme.
YPOBHEBBIN MOIXOJT CITYKUT BaXKHEHIIICH OCHOBOH JJII OpraHu3aliid WHAUBUAYAIbHON paboThI
¢ oOyuarommumucsa. OH peanu3yercss Kak MO OTHONICHHIO K COJIEP’KaHUIO OICHKH, TaK M K
MIPEACTABJICHUIO U HHTEPIPETALUH PE3YIHTATOB H3MEPEHUH.

YPOBHEBBIN MOAXOM peannu3yercs 3a CY€T (QUKCAUU Pa3IUMYHBIX YPOBHEH JTOCTHKEHUS
00ydJaronMMuUCs MIIAHUPYEMBIX Pe3ysbTaToB. [J[ocTikeHne 6a30BOT0 ypPOBHS CBHACTEIBCTBYET O
CIIOCOOHOCTH  OOy4aromuxcss pemiath TUINOBBIE y4eOHBIC 3aJaud, I[EJICHANPABICHHO
OoTpabaThIBa€Mble CO BCEMH OOYYAIONIMMHUCI B XOJ€ Yy4eOHOTO IIpoIecca, BBICTYIACT
JIOCTATOYHBIM JJIsI IPOIOJDKEHUST OOyUEHUS M YCBOSHHUS TMOCIIEIYIOIIET0 Y4eOHOro MaTepuara.
KomMruiekcHbIHM MoaXxo/] K OIleHKe 00pa30BaTeIbHBIX JOCTHIKEHUN peallu3yeTcs yepes:

OIICHKY TIPEIMETHBIX M METANPEIMETHBIX PE3y/IbTaTOB;

WCIIOIb30BAaHUE KOMIUIEKCA OIICHOYHBIX TMIPOLEAYyp [UI BBISBICHUS JUHAMUKH
WHMBUIYAILHBIX 00pa30BaTEeNbHBIX JOCTH)KCHUN OOYYarONIMXCS W JUISl UTOTOBOW OIICHKW;
UCIIOJIb30BaHNE KOHTEKCTHOM uH(opmanuu (00 0COOEHHOCTSIX OOYy4YalolUXCs, YCIOBHSIX U
mpoiecce OOydYeHUsT M JIPYyroe) Ijsi WHTEPHpEeTalMd TOJIYYCHHBIX PE3yJbTaTOB B IEJIAX
yIpaBlIeHUs Ka4eCTBOM 00pa30BaHUS;

WCIIOJIb30BaHNE PA3HOOOPA3HBIX METOJOB M (POPM OILIEHKH, B3aUMHO JTOTIOTHSIOIINX JPYT
JIpyra, B TOM UYMCIIE OLICHOK MPOEKTOB, MPAKTUYECKUX, UCCIEI0BATEIbCKUX, TBOPUECKUX Pa0OT,
HaOII0ICHUS

HCIIONb30BaHUEe  (HopM  paboThl, OOECIEUYUBAKOIIMX BO3MOKHOCTh  BKIIFOUCHHS
00yJaronMxcsi B CaMOCTOSITEIBbHYIO OLIGHOYHYIO JICSITENBHOCTh (CaMoaHallu3, CaMOOIICHKA,
B3aMMOOIICHKA);

MCIOJIb30BaHNE MOHUTOPHHTA TUHAMUYECKHX IMOKa3aTeIe OCBOCHUSI YMEHUH U 3HAHUU,
B TOM uuclie (GOPMUPYEMBIX C HCIOJb30BaHHEM WH(GOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
(1M POBBIX) TEXHOJIOTHUH.

OreHKa JTUYHOCTHBIX PE3yNbTaTOB OOYUYAIOIIUXCSI OCYIIECTBIISIETCS Yepe3 OLEHKY NOCTHIKEHUS
TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOW 00pa30BaTEIIBHON MPOrPaMMBbI, KOTOpBIE
ycranaBnuBatorcs TpedboBanusmMu I'OC COO.

dopmMupoBaHUE JUYHOCTHBIX PE3yJbTATOB oOOecrevymBacTCss B XOJ€ pealu3alid  BCEX
KOMIIOHEHTOB ~ 00pa3oBaTeNbHONW JIEATENHHOCTH, BKIIOYas BHEYPOUHYIO JIEATEIbHOCTb.
JlocTrkeHNe JIMIHOCTHBIX PEe3yJIbTAaTOB HE BBIHOCHTCS HA MTOTOBYIO OIICHKY OOYYaroIIMXcCs, a
SBIISIETCS. TIPEMETOM OLIEHKH 3()(HEKTHBHOCTH BOCIUTATENbLHO-00Pa30BaTEeIbHON AeSITENFHOCTH
00pa3oBaTenbHON OpraHu3aIi 1 00pa30BaTeIbHBIX CUCTEM PA3HOTO YPOBHSI.

Bo BHyTpeHHEM MOHHUTOPUHTE BO3MOXHA OIIEHKA C(HOPMHUPOBAHHOCTU OTAETBHBIX JTHYHOCTHBIX
pEe3YJIbTATOB, TMPOSIBJISIONIUXCS B YYaCTHU OOydarommxcs B OOMICCTBEHHO 3HAYMMBIX
MEPONPHUATHIX (PeIepaIbHOTO, PETMOHAIBLHOTO, MYHHUIIMIAIBHOTO, MIKOJIHHOTO YpPOBHEH; B
COOJIIOICHMM HOPM U TPaBWJI, YCTAHOBJIEHHBIX B 00IIe00pa30BaTeNbHON OpTraHW3allid; B
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBKaxX oOydaromuxcs, (HOpMUPYEMBbIX CpPeICTBAMH Y4EeOHBIX
MPEAMETOB; B OTBETCTBEHHOCTH 3a PE3yJbTaThl OOYUEHHsI; CIOCOOHOCTH JeJlaTh OCO3HAHHBIN
BBIOOD CBOET 00pa3oBaTeIbHON TPACKTOPHH, B TOM YHCIIEe BEIOOp mpodeccuu.

Pe3ynbrarhl, ToONydeHHBIE B XOJI¢ KaK BHEIIHWUX, TaK W BHYTPCHHHUX MOHHUTOPHHIOB,
JOTTYCKAeTCsl HMCIONB30BaTh TOJILKO B BHUJAE AarperdpoOBaHHBIX (YCPEAHEHHBIX, aHOHHMHBIX )
JTAHHBIX.

1.3.2. Omenka MeTanmpeIMETHBIX pPe3yabTaTOB MPEACTaBIseT CO00M OLIEHKY JTOCTHUXEHHS
laHupyeMbix pesyiabTaTtoB ocBoeHus @POII COO, koropble OTpa)xarOT COBOKYIHOCTh
MO3HABATENIbHBIX, KOMMYHUKATUBHBIX U PETYISTUBHBIX YHUBEPCAIbHBIX YU€OHBIX JACHCTBUM.
dopMHUpOBaHUE METANPEAMETHBIX PE3yJbTaTOB 00ECIeYnBACTCSI KOMIUIEKCOM OCBOEHUS
porpaMM y4eOHBIX MPEAMETOB U BHEYPOUHOU JEATEIHHOCTH.

OCHOBHBIM 00BEKTOM OIEHKH METANPEIMETHBIX PE3YyIbTATOB SBISETCS:

OCBOEHHE OOYYAIONIUMUCS YHUBEPCAIBHBIX YYEOHBIX JCHCTBHHA (PETyIsSTUBHBIX,
MMO3HABATEIIbHBIX, KOMMYHHKATHBHBIX );



CIOCOOHOCTH MCMOJIb30BaHUSI YHUBEPCAIbHBIX YUEOHBIX EHCTBUI B MO3HABATEILHON U
COIIMAIIbHOM MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IUIAHHUPOBAHUIO U OCYILECTBIICHUIO
yueOHOM e TeNIbHOCTH,

16 Cratest 95 ®enepanbHoro 3akona or 29 gexadps 2012 r. Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccuiickoit denepanum».
17 Crartes 59 ®enepanbHoro 3akona or 29 gexadbps 2012 r. Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccuiickoit denepanniny.

OpraHu3ani y4eOHOrO COTPYIOHHMYECTBA C MEJarorH4eCKUMU pPaOOTHUKAMH |
CBEPCTHHKAMM, K yJaCTUIO B IOCTPOCHUN MHIMBUAYAIbHOW 00pa30BaTe/IbHOM TPaeKTOPHH;

OBJIQJICHUE HABBIKAMU  y4eOHO-MCCIICOBATENBCKOM, TPOCKTHOM W  COIMAIBHOMN
JESATEIIBHOCTH.
OueHka JOCTH)KEHHUSI METallpPeIMETHBIX pE3yJIbTaTOB OCYLIECTBISAETCS aJIMUHUCTpaLUen
o0pa3oBaTeNbHOW OpraHM3alMd B XOA€ BHYTpeHHero MoHuTopuHra. ConepxkaHue u
IIEPUOJUYHOCTh BHYTPEHHEIO MOHMTOPHHIA YCTaHABIMBACTCA PEIICHHEM IE€Jaroru4ecKoro
coBeta oOpa3oBaTelibHOW  opraHu3auuu. MHCTpyMeHTapuili  MOXET  CTpPOMTbCA  Ha
MEXIIPEIMETHOW OCHOBE M BKIIIOYATh JTUArHOCTMYECKUE MaTEpHabl 110 OLEHKE YHUTATEIbCKOU,
€CTECTBEHHO-HAY4YHOH, MaTEMaTHYECKOH, U poBOi, (uHaHCOBOM IPaMOTHOCTH,
c(OpPMUPOBAHHOCTH PETYJISTUBHBIX, KOMMYHUKATUBHBIX M II03HABaTEJbHBIX YHHBEPCAIbHBIX
yueOHBIX JeUCTBUH.
DOpMBI OLICHKU:

JUIS TIPOBEPKU YUTATEIbCKOM IPaMOTHOCTH — MHUCbMEHHAs paboTa Ha MEXIpeaAMETHOH
OCHOBE;

JUIs TpOBEpKU IUGPOBOM TI'PaMOTHOCTM — MpaKTHYecKas pabdoTa B COYETAHUU C
NUCbMEHHON (KOMITBIOTEPU30BAaHHOI) YaCThIO;

JUIs  TPOBEpKH  CHOPMUPOBAHHOCTH  PETYJISATUBHBIX,  KOMMYHHMKaTHUBHBIX U

MIO3HABATENIbHBIX YHMBEpCAJIbHBIX Y4YeOHBIX JEHCTBUH — SKCIepTHas OIeHKa mpolecca Hu
pPe3y/IbTaTOB BBIMOJIHEHUSI TPYNIOBBIX U (WJIM) MHIAUBUAYAIBHBIX YYEOHBIX HCCIIEIOBaHUN U
IIPOEKTOB.

Kaxnplii 13 nepedncieHHbIX BUAOB JTUArHOCTUKU MPOBOIUTCS C MEPUOJUYHOCTHIO HE
MEHEE YeM OJIMH pa3 B [1Ba Toja.

['pynnoBeie ¥ (WJIM) UHAMBUAYaAJIbHbIE y4yeOHbIE HCCIIEIOBAaHUS W IPOEKTHI (Jajee BMecTe —
IPOEKT) BBIMOJHAIOTCS OOyYaroIMMCS B paMKax OJHOTO M3 Y4eOHBIX NpEAMETOB WIH Ha
MEXIPEAMETHON OCHOBE C LEJIbIO TPOJEMOHCTPUPOBATh CBOU JOCTHKEHUS B CAMOCTOSITEIIbBHOM
OCBOCHMU COJEp)KaHUS M30paHHBIX oOnacteil 3HaHMH M (MIM) BUAOB JEATEIBHOCTH U
CIIOCOOHOCTh ~ MPOEKTUPOBATh M  OCYIIECTBIATH L€JIeco00pa3Hyl0 U  pe3yJbTaTUBHYIO
NesITeNbHOCTh (y4eOHO-IT03HABATEIbHYI0, KOHCTPYKTOPCKYIO, COIIMAJIbHYIO, XYI0’KECTBEHHO-
TBOPYECKYIO U APYTHE).

Br160p Tembl mpoekTa ocyniecTBIsSeTcs 00yJaromuMuUCs.

Pe3ynbrarom npoekxTa sIBIsIeTCS O/IHA U3 CIEYIOMMX paldoT:

nUChbMEHHas pabota (3cce, pedepar, aHaNUTHUECKHE MaTepUalibl, 0030pHBIE MaTepHalbl,
OTYETHI O MPOBEIEHHBIX UCCIIEOBAHUSX, CTEHIOBBIN JOKJIA U JPYTHE);

XYJA0)KeCTBEHHass ~ TBopyeckas pabora (B  00JacTM  JMTEpaTyphl,  MY3bBIKH,
M300pa3uTEIbHOrO0 MCKYCCTBA), MPEACTABIEHHAs B BUJE MPO3aMYECKOr0 HIIM CTUXOTBOPHOIO
IIPOU3BENICHUS, WHCIICHUPOBKHU, XYAOXXECTBEHHON JEKIaMallMM, HCIOJHEHHUS MY3bIKAJIBHOTO
MIPOM3BEICHNUS, KOMIIBIOTEPHOI aHUMAaLUU U IPYTHUX;

MaTepHabHBI 00BEKT, MAKET, HHOE KOHCTPYKTOPCKOE U3/IEIHE;

OTYETHBIE MaTEPHAJIbI IO COLUAIIBHOMY MPOEKTY.

TpeboBaHMsl K OpraHM3allMM TPOEKTHOM NEATENBbHOCTH, K COACPKAHUIO W HAIpPaBICHHOCTH
IpoeKTa pa3padaTbIBaroTcsa 00pa30BaTEIbHOW OpraHUu3aUeH.
[TpoexT orieHnBaeTCs M0 KPUTEPUSIM C(hOpMUPOBAHHOCTH:



MO3HABATENbHBIX YHUBEPCAIBHBIX YUEOHBIX ACMCTBHIA, BKIIOYAIOIIUX CIHOCOOHOCTH K
CaMOCTOSITEIbHOMY NPHOOPETEHUIO 3HAHUI U PEIICHUIO TPOOIEM, YMEHUE TIOCTAaBUTh IPOOIeMy
U BBIOpaTh CIOCOOBI €€ pemieHus, B TOM 4YHCIE IOUCK W 00paboTKy wuH)OpMaIuu,
(GOpMYyIUPOBKY BBIBOJIOB M (W) OOOCHOBaHHWE U pEAIM3ANMIO TMPUHSATOTO PEIICHUS,
000CHOBaHHE W CO3JaHHME MOJENH, NPOTHO3a, MakKeTa, O0bEKTa, TBOPUECKOTO pELICHUS U
APYTHX,

MpPEeIMETHBIX 3HAaHUM M CHOCOOOB NIEHCTBUM: YMEHHE DPACKPBITH COJIep)KaHue paboThl,
IrpaMOTHO ¥ OOOCHOBAaHHO B COOTBETCTBHM C pacCMaTpUBAEMOM MpOOJIEMOW WM TEMOM
HCIIOJIb30BaTh UMEIOIINECS 3HAHUSI U CIIOCOOBI AeHCTBHIA;

PETyISTHBHBIX  YHUBEPCAJIBHBIX YYEOHBIX JCHCTBHI: YMEHHE CaMOCTOSTEIHHO
IUTAHUPOBATh U YNPABISATH CBOCH MMO3HABATEIbHON AESITENLHOCThIO BO BPEMEHH; MCIOIb30BaTh
pecypcHbIe BO3MOKHOCTH IS JOCTM)KEHHUS LeJIeH; OCYIIECTBIIATH BHIOOP KOHCTPYKTHBHBIX
CTpaTeruii B TPYJHBIX CUTYAIHIX;

KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YYEOHBIX NIEHCTBHIA: yYMEHHE SICHO H3JIOKUTh M
0(OpPMUTH BBIMIOJIIHEHHYIO paboTy, MPEACTaBUTh €€ Pe3yNbTaThl, apryMEHTUPOBAHHO OTBETUTh
Ha BOIIPOCHI.

[Ipenmernsie pesynbratel ocBoeHus @OOII COO c¢ yuérom crneuuduku Ccoaep>KaHus
NpeIMETHBIX 00JacTell, BKIIOYAIONIMX KOHKPETHBIC y4eOHbIE NMpEeIMEThl, OPUEHTHPOBAHBI HA
MpUMEHEeHHEe 00yJalomMMUCS 3HAHUN, YMEHUN U HAaBBIKOB B YUEOHBIX CUTYallUsX U peajbHBIX
JKU3HEHHBIX YCJIOBMSIX, @ TAK)KE HA YCIIEHIHOE O0yUeHue.

OrneHka mpeAMETHBIX Pe3yIbTaTOB MPEACTABISAET COOON OILEHKY JOCTHUXKEHHUS 00ydaromnuMuUCs
IUTAHUPYEMBIX PE3YJIbTAaTOB MO OTJACIBHBIM y4eOHBIM IIPEAMETAM.

OCHOBHBIM MPEIMETOM OILIEHKH SBIISETCS CIIOCOOHOCTH K PEIICHUI0 YyueOHO-II03HABATEIbHBIX U
y4eOHO-TIPaKTUYECKUX 33734, OCHOBAHHBIX Ha H3y4aeMoOM Y4yeOHOM Marepuaie, ¢
UCIIOJIb30BAaHUEM CIIOCOOOB ACHUCTBUI, OTBEUAIOIINX COAEPIKAHUIO Y4eOHBIX MPEIMETOB, B TOM
YHCie METalpeIMETHBIX (II03HABATEIBHBIX, PEryJIATUBHBIX, KOMMYHUKATUBHBIX) JIEHCTBHIA, a
TaKXe KOMIETEHTHOCTEH, COOTBETCTBYIOLIMX HANpaBlIeHUSIM (DYHKIIMOHAIBHOW IPaMOTHOCTH.
OueHka MpeIMETHBIX pe3yJbTaTOB OCYILECTBISETCS MeNarori4eckuM paOOTHUKOM B XOJI€
IIPOLEAYP TEKYIIET0, TEMAaTHYECKOr0, IPOMEKYTOUYHOTO U UTOTOBOTO KOHTPOJIS.

Oco0OeHHOCTH OLEHKU IO OTIAEIbHOMY Y4eOHOMY NpeAMeTy (UKCHPYIOTCS B MPHIIOKEHUH K
OOITI COO.

OnucaHue OLEHKHM NPEIMETHBIX PEe3ylbTaTOB IO OTAEIbHOMY YUE€OHOMY MpEAMETY
BKJTIOYAET:

CIIMCOK WTOTOBBIX IJIAHUPYEMBIX PE3yJIbTaTOB C YKa3aHUEM JTAIoB MX (DOPMUPOBAHHS H
Croco0O0B OIICHKH (HaMpUMep, TeKyIas (TeMaTudeckas), yCTHO (MIMCbMEHHO), TPaKTHKA);

TpeOOBaHUS K BBICTABICHHUIO OTMETOK 32 NPOMEXKYTOUHYIO arrecranuio (mpu
HEOOXO/MMOCTH — C Y4Y€TOM CTENEeHUM 3HAYMMOCTH OTMETOK 32 OTJENIbHBIE OIICHOYHBIE
pOLEYPHI);

rpaduK KOHTPOJIBHBIX MEPONPUATHH.

CrapToBasg JMarHOCTUKa IPOBOJUTCS aJMMHUCTpalMed o0pa3oBaTelbHOW OpraHu3aluu C
IEJIBIO OLIEHKH TOTOBHOCTH K O0YYEHHIO Ha YPOBHE CpEHEro o01iero o0pa3oBaHusl.

CrapToBass AuarHocTvka mpoBoauTcs B Hauyane 10 kimacca M BBICTyHaeT Kak OCHOBa (TOYKa
0TcY€Ta) /Ul OLIEHKU JUHAMHUKHU 00pa30BaTeIbHbBIX JOCTHKEHUH 00yYaromuXCsl.

OOBEKTOM OLEHKH SBJSIOTCS: CTPYKTypa MOTHUBAalMM, CQOPMHUPOBAHHOCTH y4eOHOM
NeSITebHOCTH, BIAJICHUE YHHBEPCAIBHBIMU M CHEUU(DUYECKMMU JJIs1 OCHOBHBIX Y4EOHBIX
IPEeIMETOB MIO3HABATENIbHBIMU CPEJCTBAMH, B TOM YHCIIE: CPeICTBaMU paboThl ¢ MH(pOpMalueH,
3HaKOBO-CUMBOJIMYECKUMH CPEJICTBAMH, JIOTUYECKHUMHU OTIEPALIUIMHU.

CrapToBass AMarHOCTHKa MPOBOAMUTCS MEAArOTMYeCKUMH paOOTHUKAMU C LEJIbI0 OLEHKU
TOTOBHOCTH K M3YYEHUIO OTACIbHBIX YU€OHBIX MPEeAMETOB. Pe3ynbpTaThl CTapTOBOM TMAarHOCTUKU
ABIIIOTCS OCHOBAaHMEM [UISI KOPPEKTUPOBKM Y4YEOHBIX MpOrpaMM M HHJAWBHyaTU3allud
y4eOHOT0 Tporecca.

Tekymias oleHka HpeacTaBisieT co0oi MpoUeAypy OLUEHKH HHANBUAYAIBHOTO MPOJBHKEHUS



00ydJaromerocss B OCBOCHUH MPOTPaMMbl y4eOHOTO TIPEIMETA.

Tekymasi olleHKa MOXeET ObITh (hopMHUpPYIOMIEH (TTOAACP)KUBAIOIICH U HANPABIISIONICH YCHITUS
oOydaromierocsi, BKJIOYAIONIE €ro B CAMOCTOATEIbHYIO OILEHOYHYIO JEATEIbHOCTh) U
JIMarHOCTUYECKOM, CITOCOOCTBYIONICH BBISBICHHIO M OCO3HAHUIO IEJarorH4ecKuM pabOTHUKOM
1 00YyJaronIMMCcs CYIIECTBYIOIIMX MPoOeM B 00yUEHUH.

OOBEKTOM TEKyIIeH OIEHKH SBISIOTCS TEMAaTUYECKHUE TIUIAHUPYEMbIE pe3yJbTaThl, 3Tallbl
OCBOEHUS KOTOPBIX 3a()UKCUPOBAHbI B TEMAaTUYECKOM INIAHUPOBAHUU IO YUeOHOMY MPEAMETY.

B Tekymiell olleHKE HCHONB3YIOTCS pa3auYHble (OPMBI M METOABI TPOBEPKU (YCTHBIE U
MUCbMEHHBIE OIPOCHI, MpaKTH4YeCKHe paboThl, TBOpUECKHE pPAOOTHI, HHIUBUAYAIbHBIE H
rpynmnoBbie (popMbI, caMO- U B3aUMOOIIEHKA, peIICKCHUs, JTUCTHI MPOJBIKEHUS M APYTUE) C
yu€ToM 0coOeHHOCTeH yueOHOro MmpeIMeTa.

Pe3ynbTarhl TEKyIEl OLEHKH SBIISIOTCS OCHOBOH JIJIsl MHAWBHIyaTU3allii y4eOHOTO TIpoIecca.
Temaruueckass oOlEHKa TMpeAcTaBiseT €000l MHpoueAypy OLEHKH YpPOBHS JTOCTHXKEHUS
TEMaTUYECKHUX IJIAHUPYEMBIX PE3yJIbTAaTOB MO YICOHOMY IIPEIMETY.

BHyTpeHHUT MOHUTOPUHT MPEACTABISAET COOOM CIEAYIOIIHE MPOLIETYPHI:

CTapTOBasi IMArHOCTHKA,

OLICHKA YPOBHS TIOCTHKEHUS IPEAMETHBIX U METAPEIMETHBIX PE3yIbTaTOB;

OIICHKA YPOBHS (DYHKIIMOHAILHOW IPAMOTHOCTH;

OLICHKa YpOBHSA NPO(ECCHOHATBPHOTO MAaCTEpCTBa MEAArorH4ecKkoro pabOTHUKA,
OCYIIIECTBIIIEMOT0 HAa OCHOBE BBIIIOJHEHHUS OOYYarOUIMMMCS IMPOBEPOUHBIX padoOT, aHaiIu3a
MOCEHIEHHBIX YPOKOB, aHAllM3a KadyecTBa y4eOHBIX 3a/laHui, MpeIaracMbIX MeAarorudeckKum
pabOTHUKOM OOy4arOLIIMCS.

Coneprxanue 1 NEPUOJUUHOCTh BHYTPEHHEIO MOHUTOPUHIA YCTAHABIMBAETCS PELICHUEM
Nearornyeckoro  coBera 00pa3oBaTeIbHOW  oOpraHu3auuu. Pe3ynpTaTbl  BHYTPEHHETO
MOHUTOPUHTA SIBJISIFOTCS OCHOBAaHHWEM IOJATOTOBKM PEKOMEHIAUUM JUIsl TEeKylledl KOppeKUuu
y4eOHOro mpoliecca M €ro WHAWBHAyaIH3alud W (WIU) JUIsl TIOBBIIICHUS KBaTU(DUKAIIUN
MeAarorn4eckoro paboTHUKA.

2. CoaepxaTtesbHBbIH pa3ae.
@enepanbHas pabouas mporpaMma mo yueOHomy npenmery «buonorus» (yriyOieHHBbIH
YPOBEHB). B COOTBETCTBUH C JIaHHBIMH TTOJIOKEHHSIMH IPOrpaMma 1o ouosoruu (yriyoneHHbIH
YpOBEHbB) Ha YPOBHE CPETHEr0 00IIEero 00pa3oBaHuUs:

VY4eOnbiii npeamer «buosnorus» yriayonénnoro ypoBHs uszyueHus (10-11 kmaccwl) sBisercs
OJIHMM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-HaydHble peameTs». CoriacHo
nonoxkeHusM ®I'OC COO mnpoduiibHble y4eOHbIE NPEAMETHI, M3y4yaeMble Ha YriayOJIEHHOM
YpOBHE, SABISIOTCSA crocoboMm auddepeHnnanmuu oO0ydeHUsT Ha YpPOBHE CpEIHEro oOIero
00pa30BaHUs U MPU3BAHbI O0ECIIEUUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
00ImKM, CpeTHUM MPO(hEeCCHOHATFHBIM U BBICHIMM 00pa3oBaHHeM. B To jxe Bpemsi Kaxablid u3
TUX Y4EOHBIX IMPEIMETOB JOJDKEH OBbITh OPHEHTUPOBAH Ha NPUOPUTETHOE pELICHHE
00pa30oBaTeNbHBIX, BOCIUTATENBHBIX U PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpoQopHeHTanuen
o0yyaromuxcst ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM OO0JacTH HAaydyHOTo 3HAHMA,
CBSI3aHHOTO C OWOJOTHeN, METUIMHOM, HKOJOTHel, ICHUXOJOrHed, CIIOPTOM MM BOEHHBIM
JIEJIOM.

[Iporpamma mo ydeOHOMy mnpenmery "buomorus" maér mpeacTaBieHHe O IETW M 3a7adax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTYpHUpPOBaHHME MO pas3ieiiaM U Temawm,
pacnpezesieHue Mo KjiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh N3YUEHHS yueOHOro MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKM Yy4eOHOro IMpoliecca,



BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamMMe mo OHMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMS,
Onmaromapst 4eMy IPOCMATPUBACTCS  HANpPaBJIEHHOCTh Ha  TOCIEAYIOIIEe  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, MPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXKarolled NpupoaHoi cpenae. B mporpamme mo
OMOJIOTHH TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeamera «buonorus» B peanus3anuu
tpeboBanuii I'OC COO Kk mIaHUpyeMBbIM JUYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM
pesyibrataM oO0y4eHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHbHOM
NEeSITeIbHOCTH O0YYalOIUXCs 10 OCBOCHHMIO COAEP)KaHUS OMOJOrMYECKOro oOpa3oBaHMs Ha
YPOBHE CpeIHEro 001ero oopazoBaHusl.

YueOubiii mpeamer «buonorus» Ha YpPOBHE CpeqHero ooOmero oOpa3oBaHHs 3aBepllaeT
Ouosnoruueckoe 0Opa3oBaHKE B IIKOJE U OPUECHTHPOBAH Ha pacHIMpeHue U yriayOieHne 3HaHul
oOydaromuxcsi O JKUBOM TMpPHUpOJE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW Ouoioruwu,
SMOpPUOJIOTUH U OMOJIOTUU PAa3BUTHUS, TEHETUKHU, CEJICKIMH, OMOTEXHOJOTUH, IBOJIOLHUOHHOTO
YYEHHS U DKOJIOTHH.

W3yuenue yueOHoro mnpenmera «buonorus» Ha yriiybJ€HHOM YPOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYaroIUXCs K TOCIEAYIOMIEMY MOJIYYeHUIO OHOJIOrHmYecKoro oOpa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEAHEro MpoQecCHOHANBHOrO 00pazoBaHus. OCHOBY €ro coiep X aHHUs
COCTaBIISieT CUCTEMa OMONOTMYECKUX 3HAHUHM, IMOJYYEHHBIX MpPU HM3YyYEHUH OOydaromIuMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JeloB OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHHS MOTY4arOT pa3BUTHE. Tak, pacIIMpeHbl U YriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me YeloBeKa,
00X 3aKOHOMEPHOCTSX MKHM3HH, JONOJHHUTENbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHUS
MPUKIIAJHOTO U MOMCKOBOTI'O XapakTepa, KOTOPbIE MOKHO HCIIOIb30BATh KAaK OPUEHTUPHI s
nocienyomero Beidopa npodeccud. BosMo)kHa Takke MHTErpalusi OMOJOIMYECKHX 3HAHWH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TOTYYCHHBIMH 00YUYaIOIUMUCS TIPH U3y4eHUH (HUBUKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa nporpaMmsl o yueOHOMY npeaMery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIFOLIMOHHBIA MOAXO0JBl K Hu3ydeHuto Ouosoruu. CorjacHO UM, HM3y4darOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JJIs JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3alliy, HBOJIIOLUU
OpraHUYECKOT0 MHUpa Ha 3emJie, COXpaHEHHUsS OMOJOTHYECKOTO pa3HOoOOpa3us IUTaHeThl. Tak, B
10 kyacce HM3y4yarOTCs OCHOBBI MOJIGKYJISAPHOH M KJIETOUYHOW OWOJOTHH, 3MOPHUOJIOTHH U
OMOJIOTUM PpA3BUTHUS, TEHETUKH M CENEKIUH, OMOTEXHOJOTMH M CHUHTETUYECKOH OHOJIOrHH,
AKTyaTM3UPYIOTCST 3HaHMUS OOydaromuxcs Mo OOTaHWKE, 300JO0THH, aHATOMUU, (PU3UOIOTUU
yenoBeka. B 11 kiacce M3y4aroTcss 3BOJIOLMOHHOE YYEHHE, OCHOBBI DKOJIOTMM M YYEHHE O
ouocdepe.

VYyeOubiii mnpeamer  «buonorus» mpusBaH  OOecleyuTh  OCBOEHHE  O0ydaroIUMUCS
OMOJOTUYECKUX TEOpUM M 3aKOHOB, WUJEH, NPUHLMUIOB W TMpaBWI, JIeKAlUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsSlIuU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAOIIUXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTMH, MPUKIATHBIX AaCIEKTax
Ouosnornyeckux 3HaHui. /g pa3BUTHS M MOJJEp KaHUS MHTEepeca 00ydaromuxcs K OMoIoruu
Hapsy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuasa B COAEPKaHUM IPOTrpaMMBbl 10
OMoJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS U PAa3BUTUSA TOW WJIM MHOH



o0nactu OMONOTHM, BKJIAIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Heap u3ydenusi yueOHoro mnpeamera «buonorus» Ha yriiyon€HHOM YpOBHE — OBJaJIeHUE
0o0y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHNUEe YMEHHI MCIOJBb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM MHTEpeca
K omnpeaenéHHol o0nacTu npogecCUOHANbHON NIEeSTEIbHOCTH, CBA3aHHONW ¢ OMOJIOTHeH, Wi K
BbIOOPY y4eOHOro 3aBeIeHUs AJIsl IPOAOHKEHUS OHMOJIOTHYeCcKOro 00pa3oBaHusl.

Joctuxenne uenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOl€HHOM YpOBHE
o0ecreunBaeTcs pelieHueM CIeAYoNuX 3a1a4:

1.

OCBOCHHE OOYYAIOIIMMHUCA CHCTEMBI OWOJIOTMYECKMX 3HAHWHA: 00 OCHOBHBIX
6I/IOJIOI‘I/ILI€CKI/IX TCOpHAX, KOHICIIOMAX, THUIIOTC3ax, 3aKOHax, 3aKOHOMCPHOCTAX U
MpaBujaX, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHHUH, MHOTOOOpa3ul U OCOOCHHOCTSIX OMOJOTHYECKUX CHUCTEM (KJIETKA, OPTaHHU3M,
TIOIYJISIIIHSI, BU, OMOTeoIieH03, Orochepa); O BBIJAIONINXCS OTKPHITHIX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTHY;

O3HaKOMJIEHHE  oOydJaroIiuxcs ¢  MeTOoJaMM  IO3HaHWs  JKMBOM  NPUPOJBIL:
UCCIIEI0BATEIbCKUMHM METOJIaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOH
O6uosornu, sSMOPHOJIOTUN U OMOJIOTUU Pa3BUTHS, TEHETUKH U CEJEKIIUU, OMOTEXHOIOTHH
U CUHTETUYECKOH OMOJIOTMHM, MaJCOHTOJIOTHH, SKOJIOTHUHN); METOJaMHU CaMOCTOSITEIbHOTO
IpoBeieHUs] OMOJIOTMYECKHX MCCIIEJOBAaHUH B 1aOOpaTOpuu U B pupoje (HabitoaeHue,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIAJICHUE OOYYArOIIMMUCS YMEHHSIMH: CAMOCTOSITEIbHO HaXOAWTh, aHATU3UPOBATH M
WCIIOJIb30BaTh ~ OMOJIOTMYECKYI0  MH(GOPMAIMIO;  TOJIb30BAaThCA  OMOJOTUYECKON
TEPMUHOJIOTHEH M CHMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXAY pa3BUTHEM OHOJIOTHU U
COLUAIBHO-9KOHOMHUUYECKUMH U DKOJOTMUECKUMH  IpoOJieMaMH  YelOBEYEeCTBa;
OLIEHUBATh MOCJEJICTBHS CBOEH JEATENBbHOCTH IO OTHOIIEHHIO K OKpY’Karolen
HOPUPOJHON cpele, COOCTBEHHOMY 3[0POBBIO U 3/I0POBBIO OKPY)KAIOLIMX JIFOICH;
00OCHOBBIBaTh M COOMIOJIaTh Mephbl MNPOPUIAKTHKH HHPEKIMOHHBIX 3a00JIeBaHUH,
npaBUia TOBEAEHUS B TMpHpoJe U o0ecreyeHHs Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B  YPE3BBIUYAMHBIX CUTYalUsIX MPUPOAHOTO U TEXHOT'CHHOTO
XapakTepa; XapaKTepr30BaTh COBPEMEHHbIE HAYUHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00yUYaIOINXCS MHTEUICKTYaTIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIEcce
3HAKOMCTBA C BBIJAOIINUMUCS OTKpBITI/ISIMI/I 158 COBpeMeHHI)IMI/I HUCCICOAOBAHUSIMHN B
OWOJIOTHUH,  pelIaeMbIMH €I MpoOJeMaMH,  METOJOJIOTHEeH  OHOJIOTHYECKOTO
HCCICI0BaHUsI, HpOBe)IeHI/IH 3KCHepI/IMeHTaJ'H)HI)IX I/ICCHC}IOBaHPlﬁ, peI_HeHI/ISI
OMOJIOTHYECKHUX 3a/1a4, MOJICTIUPOBAHUS OMOJIOTHYECKIUX 0OBEKTOB U IIPOIIECCOB;

BOCIIUTaHHE Yy OOYYAIOIIMXCS [IEHHOCTHOTO OTHOLICHMS K KUBOW MPUPOJAE B IIEJIOM U K
OTJENbHBIM €€ 00OBEKTaM M SIBICHHUAM; (HOPMHUPOBAHHME HKOJOTHUECKOM, T€HETHUECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl IOBEIEHUS B NPUPOAE; HWHTETPALUU ECTECTBEHHO-
HAay4HbIX 3HAHUN;



6. mpuobOpereHue 00yJaroIuMuCs KOMITETCHTHOCTH B panruoHaILHOM
MPUPOJIOTIONB30BAaHUU (COOJIIO/ICHNE TIPaBWII TIOBEJCHUS B TMPHUPOJE, OXPAaHBI BUIIOB,
9KOCHCTEM, OMOC]ephl), COXpAaHEHUH COOCTBEHHOTO 37I0POBBS U 3I0POBbSI OKPYKAIOIINX
moneit (coOmoneHuss mep mpoduiakTuku 3a0oieBaHMid, oOecrieueHue O0e30MacHOCTH
KU3BHECACATCIIBHOCTHN B '-Ipe3BLI‘-IaI\/JIHBIX CUTyalludx MNpUPOAHOTO MW TCEXHOTCHHOI'O
XapakTepa) Ha OCHOBE WCIONB30BAaHUS OWOJNIOTUYSCKUX 3HAHUW W YMEHUH B
MMOBCEAHEBHOM XKU3HU;

7. co3maHue YCIOBMM Ui OCO3HAHHOTO BbIOOpa OOYyYarOIIMMHUCA WHAUBUAYAIbHOMN
00pa30BaTeNbHOI TPAaeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEnyOIEeMY podeccHoHATbHOMY
CaMOONPENENICHUI0, B  COOTBETCTBUM C  HWHIUBUAYAIbHBIMM  HHTEpECAaMH U
NOTPEOHOCTSIMU PETHOHA.

OO1ee ynCiIo 4acoB, OTBEICHHBIX HAa M3y4eHHE OMOJIOIMM Ha YIriIyOJEHHOM YPOBHE CPEIHETO
obmero oopazoBanus, coctapisier 204 gaca: B 10 xmacce — 102 yaca (3 vaca B Hegeno), B 11
kiacce — 102 gaca (3 gaca B HeeINIO).

OT60p OpraHru3aliMOHHbIX q)OpM, MCTOJOB U CPCIACTB O6y‘IeHI/I${ OHoJoruu OCYIICCTBIIAICTCS C
y‘IéTOM CHCI_[I/I(I)I/IKI/I €ro COoACPIKaHUA KW HAIIPABJICHHOCTH Ha IIPOJOJIZKCHUC 0MOJI0IMYECKOTO
06paSOBaHI/I$I B OpraHu3anusgax CpCaHEro HpO(i)CCCI/IOHaJ'IbHOFO H BBICHICTO 06p8.30BaHI/IH.

OO0s3aTeNbHBIM  YCIOBHEM TIpH OOy4YeHHH OHOJOTMM Ha YriyOJIEHHOM YpOBHE SBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKUX  paboT, TeMaThka KOTOPBIX
OTIpEeNIeNISIeTCSl YYUTEJEM Ha OCHOBE HWMEIOIIMXCS MaTepUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

CogepxaHue MPOTrPaMMBbI, BBIACIEHHOE KYPCU8OM, HE BXOIUT B MPOBEPKY TOCYIapCTBEHHOU
utoroBoii arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

COBpeMeHHaH Ouoyioruss — KOMILJIEKCHAs HayKa. KpaTKaH HUCTOpUS PpPa3BUTHA OHOJIOTHH.
buonornueckue HAaYKH U H3Yy4aCMbIC HMU HpO6JICMBI. (DYHI[B.MGHTEU'IBHBIC, MNPUKIAOHBIC U
IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHNS B OHOJIOTHH.

3HaueHue Ouosioruu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaUYeHHWE OWOJOTHM B TMPAKTHUECKOW IESITEIbHOCTH
YyeJloBeKa: MEIUIMHE, CEIbCKOM XO035HCTBE, MPOMBIIIJIEHHOCTH, OXPaHe IPUPOIBL.

JeMoHcTpauyun

[Moptpetsl: Apuctorens, Teodpactr, K. Jluaneir, X. b. Jlamapk, Y. Hapsun, VY. I apsei,
I'. Mennens, B. W. Bepuanckuii, W. II. IlaBnos, M. W.MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecorcknii, [xx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabnuibl v cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMu», «CrcreMa OMOJIOTHUECKUX HAYK.



Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

KuBple CHCTEMBI Kak npeaAMET U3YUYCHHA ouonorun. CBOWCTBA KUBBIX CHUCTEM: CANHCTBO
XUMHYCCKOIo CoCraBa, AHUCKPCTHOCTb U HCIOCTHOCTH, CJIOXKHOCTH H YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTb, caMOoOpranusanusi, CaMOBOCITPOMU3BCACHUC, PasapaKuMocCThb,
HN3MCHYUBOCTDL, POCT U Pa3BUTHUC.

YpoBHM  OpraHu3alMd  KUBBIX  CHUCTEM:  MOJIEKYJSPHBIA,  KJIETOYHBIM,  TKaHEBBIN,
OpraHU3MEHHBIH, MONYJISILIUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOreoeHOTHYECKHIA ),
ouocdepusbiid. IIpoueccsl, MPoUCXOAsNIIEe B KUBBIX cucTeMax. OCHOBHBIC NMPHU3HAKU JKUBOTO.
Kuznp kak opma cymecTBoBaHusl Marepud. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHHU3ALUU.

I/I3y‘IeHI/IC JKHUBBIX CHCTEM. MeToasl OHOJIOrHYECKOM HAayKH. Ha6J'IIOI[eHI/I€, HU3MCPCHUC,
OKCIICPUMCHT, CHCTCMATH3alusiA, MCTaaHaJIU3. IlonsTne O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHoﬁ. HJ'IaHI/IpOBaHI/Ie OKCIICpUMCHTA. IlocTtanoBka u IIPpOBCPKa THIIOTE3. HyneBa;I
runote3a. llonsrue BBI60pKI/I u eé JOCTOBCPHOCTD. Pa36poc B OMOJIOTHYECKUX JaHHBIX. OHGHKa
AOCTOBCPHOCTH IOJYUCHHBIX PE3YyJIbTATOB. HpI/I‘II/IHLI HCKaKCHHUA PE3YJIbTATOB 3KCIICPUMCHTA.
IToHsiTHE CTATUCTUUECKOIO TECTA.

JemMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIE NMPU3HAKKU >KU3HM», «buonornueckue cuctemsl», «CBoiicTBa
KUBOU MaTepum», «YpOBHM OpraHU3alMU >KUBOW MpUpoab», «CTpOEHHE KUBOTHOW KIIETKN»,
«TkaHM XKUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO Opranusma», «buoreoneHosy,
«buocdepar, «MeToabl U3ydeHUs KUBOH PUPOJIBD».

OOGopynoBanue: 1abopatopHoe 000pyIOBaHHE JUIsl TPOBEACHUS HAOMIONCHHUM, W3MEPEHUH,
IKCIIEPUMEHTOB.

[TpakTrueckas padbota «/crnonb30BaHuEe Pa3IMUHBIX METOAOB MTPU U3YUEHHUH KUBBIX CUCTEM.

Tema 3. Buogorusi KJieTku

Krnerka — cTpykTypHO-GyHKIIMOHATbHASA €AUHUIIA KUBOTO. McTOpHs OTKpBITHSA KIEeTKH. PaboThl
P.T'yka, A.JleBenryka. Knerounas teopus (T. [IBann, M. lllneiinen, P. BupxoB). OcHoBHbBIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

Metoapl  MONEKYIApHOM M KJIETOYHOH  OHOJOTMM: MHKPOCKOMHUSA, XpomaTorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, jAuddepeHunnanbHOe  LEHTpUYTHPOBaHHUE,
KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukrcuposanHvix K1emoK. OneKTpoHHas
MUKpocKonus. Kougokanvhaa mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.

JeMoHcTpanyu
Ioprpetsl: P. I'yk, A. JleBenryk, T. [lIann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabaunel u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIN MUKpOCcKom», «cTopus pasButus
METOJI0OB MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, MHKpOIpEnaparbl pPacTHTENbHBIX, JKUBOTHBIX |
OaKTepHaIbHBIX KICTOK.



[IpakTuueckass pabora «/3ydyeHue METOJOB  KJIETOYHOM  Owmosiormm  (Xpomartorpadwus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMuueckas Oopranu3anvs KJIC€TKHA

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTpaMUKpodJieMeHThl. Boga u e€ ponp kak
pacTBOpHUTENs, peareHra, ydacTueé B CTPYKTYPUPOBAaHMHM  KIETKH, TEIJIOPETYJIALUU.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIeTKU. buonornueckne nonumepsl. benku. AMUHOKHUCIOTHBIN COCTaB
O0enkoB. CTpyKTypbl OelkoBOW MoueKynbl. [lepBuuHas CTpykTypa Oenka, MENnTUIAHAS CBS3b.
Bropuunasi, TpermuHas, dYeTBepTUYHas CTPYKTypbl. JleHarypamusi. CBoiictBa OenKoOB.
Knaccudukanus 6enkoB. buonornueckue GyHKITUN O0SIKOB. [Ipuotsi.

VYrieBoabl. MoHOCaxapuabl, AUCAXapHabl, OJIUTrocaxapuibl U mojucaxapuabl. OOmmi ImiaH
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKIUN yrIeBOOB.

Jlunmuael. T'uapodunbsHO-THIAPOdOOHBIE cBOMicTBa. Kinaccudukamus numumos. Tpurimiepusl,
dbocdonunuabl, BOCKH, CTEpOWAbl. buomormyeckue ¢QyHKIuM JTunuaoB. OOmue CBOWCTBa
OMOJIOTUYECKIX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CAaMO3aMBIKaHHUIO0, TIONYITPOHHUIIAEMOCTD.

Hyxnennoseie xucnorel. JIHK un PHK. Crpoenue HyknenHoBbIX Kucior. Hykiaeorumsl.
[Mpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makposprudyeckue cBsizsu B Mmoiiekyne AT®. buonoruveckue
byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, UWX (QYHKIUU B  KIETKe. /pyeue
HYK1eo3uompughocgamol (HT®). CexBeHHpPOBaHME JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorusi: OuOXUMHUYECKME U Ouodu3MyecKHe UCCIeOBaHUS CcocTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Oumomoiiekyl. Moodenuposanue cmpykmypvl U QYHKYuUil
OUOMONEKYN U UX Komniekcos. Komnvromeprulil Ou3aiin u OpeanudecKull cCuHmes 6UOMONEKYIL U
UX HENPUPOOHBIX AHALO208.

JeMoHCcTpanyuu

Hoprpetst: JI. [lonunar, Jx. Yorcon, . Kpuk, M. Yunkunc, P.®panknun, O. Courep,
C. llpy3unep.

Jlnarpammbl: «Pacnipesenenne XuMHYECKUX 3JIEMEHTOB B HEXKUBOH Mpupojae», «Pacnpenenenue
XUMUYECKHUX DJIEMEHTOB B JKHBOU MPUPOJICH.

Tabnuubl u cxemsl: «llepuonuyeckas TabaMIIa XUMUYECKHX AJIEMEHTOBY, «CTPOEHUE MOJIEKYJIbI
BOJIbI», «BemecTBa B cocraBe OpraHuzMoBy, «CTpoeHHe MOJEeKyJbl Oenka», «CTpyKTYpbl
0enkoBol MOJEKyJb», «CTpO€HHE MOJEKYN YriaeBoJoB», «CTpoeHHEe MOJEKYN JIHUMUAOBY,
«Hyxnennossle KucinoTe», «Ctpoenne monekynsl ATD».

O6opynoBaHue: XuMU4ecKas mocyia 1 000py10BaHUE.

JlaGopaTtopHas pabora «O0Hapy)eHHEe OCIKOB C TTOMOIIHI0 KAYECTBEHHBIX PEAKIIUI.

JlaboparopHass pabora «MccnenoBaHne HYKJICHHOBBIX KHCIIOT, BBIICTICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTAHU3MOBY.



Tema 5. Ctpoenue u GQyHKIMH KJIETKHU

Tumel KJIETOK: JyKapuoTHdeckas W mpokapuoTudeckas. CTpyKTypHO-(GYHKIIMOHATHHBIC
00pa3oBaHus KJIETKH.

Ctpoenue mpokapuoTH4ecKoi kieTku. Knerounas creHka Oaktepuit m apxei. OcoOeHHOCTH
CTpoeHHUsI TeTepoTpoHON U aBTOTPO(PHON NPOKAPHOTUYECKUX KIETOK. Mecto u poib
MPOKAPUOT B OMOLIEHO3aX.

Crpoenrie M (YyHKIIMOHMpPOBaHHWE 3SyKapuOTH4ecKoi kieTku. Ilma3smarmueckas meMmOpaHa
(mma3manemma). CTpykTypa IUTa3MaTWyeckodl MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
IUIa3MAaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOnerduéHHas nudQysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcrnopT). [lomynponunaemocts memOpansl. PaGota
HaTpUl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMH KJIETOYHOM CTEHKH pacTeHuil, rpuboB.

[Murornnasma. Iurto3omnb. Llurockener. JIBwkenwe muromia3Mel. OpraHoujsl  KJIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HJomIazmarudeckas cetb (OIIC), annapat I'onbmku,
JM30COMBI, UX CTpOeHHE U (QYHKIUH. B3anmMOCBSI3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHylasipHOro peTukyiayma. Mexanusm wuanpasnenus 6eikos 6 OIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
SHIIOIIA3MATHYECKUi peTukyinyM. CekperopHas ¢yHkums anmnapata ['onbixu. Moougpukayus
benxos 6 annapame I onvoocu. Copmuposka benxos 6 annapame I 01b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MUTOXOHAPUM,  IUIACTUIBL. [Ipoucxoocoenue
mumoxonopuu u naacmud. Cumobuocenes (K.C. Mepeowckoeckuii, JI. Mapaynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIMX
pacTeHUN.

Hemem0Opannbie opranonpl kiaeTku CtpoeHne u QyHKIIMN HeMeMOpaHHBIX OPTaHOUI0B KIIETKH.
Pubocomsl. Ilpomescymounvie Qunamenmol. MukpodunaMeHTbl. AKmuHosbvie
Muxkpogunramenmol.  MplIeUHbIE  KIETKU. AKMUHOBblEe ~ KOMNOHEHMbl  HEeMblUUEUHbIX
knemox. MukpotpyOouku. Kierounsiii nentp. CTpoeHue u JBUKEHHE KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka s1pa, XpOMaTHH, KApHOIUIa3Ma, SAPBILIKY, UX CTPOCHUE U QYHKIUU. S1epHbIii
OenkoBbIi  MaTpuKc. [IpocTpaHCTBEHHOE pPAcCIONOKEHHE XPOMOCOM B HHTEpQa3zHOM
aape. Dyxpomamun u 2cemepoxpomamut. bBenKkn XpomaTuHa — TUCTOHBL. JJuHamuxa s0epHOl
obonouku 6 mumose. HA0epHuviti mpancnopm.

Knerounsie BkmtoueHns. CpaBHHUTENBHAS XapaKTEPUCTHKA KIETOK JYKAPHOT (PacTUTEIBHOM,
’KUBOTHOM, rpUOHOIA).

JeMoHcTpauyun
[ToptpeTtsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpOEHHE PYKAPUOTHUYECKOW KIETKW», «CTpOEHUE XHUBOTHOW KIIETKH»,
«CTpoeHHe pacTUTENbHON KIETKW», «CTpoeHne MUTOXOHApUN», «SAapoy», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.




O6opyoBaHKe: CBETOBOII MHUKPOCKOI, MHUKpPONpENapaTrbl PacTUTEIbHBIX, KMBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KIETOK.

JlaboparopHas pabota «/3ydueHne CTpOEHHS KIETOK Pa3IMUHbIX OPraHU3MOBY.
[TpakTrueckas padota «3yueHne CBOMCTB KIETOYHON MEMOpaHbI».
JlaboparopHas padota «lccienoBanue 1maa3Moin3a U Aemia3MoiIn3a B pAaCTUTEIbHBIX KIETKAX».

HpaKTI/ILIeCKaH pa60Ta <<H3yquI/Ie ABVKCHUSA OHUTOILIA3MBI B PACTUTCIIBHBIX KIICTKAX)).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AccUMUISAIMS U JUCCUMIIIALUS — JBE CTOPOHBI Merabonm3ma. Tumbel OOMEHa BEIIEeCTB:
aBTOTpOGHBIHK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecnedyeHue kierku: npespamieHue ATdD B 00MEHHBIX Ipoleccax.
@depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTHMOMTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX pEaKIHi OT Pa3IMYHbIX (PaKTOPOB.

[lepBUuHBII CHHTE3 OpPraHMYECKHX BEUICCTB B KiIeTKe. DOTOCHHTE3. AHOKCUCEHHbI U
oKcucennvlli  pomocunmes y  6axmepuii. Ceemocobupaiowjue nueMeHmvl U NUSMEHNMbL
peakyuonnoeo yenmpa. Ponb xjaoporiactoB B mporecce GpotocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, C3-, C4- u CAM-munvt gpomocunmesa. TIpogyKTUBHOCTH (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx paKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHHTESA.

XemocuHTe3. Pa3sHooOpa3ue OpraHM3MOB-XEeMOCHHTETHKOB: HHUTpU(UUUpYIOIINUE OakTepuw,
xKenez00aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepun. 3HaUeHHE XEMOCHHTE3A.

AHa’poOHble opranusmbl. Buabsl Opoxenus. IIpoaykTsl OposkeHHS W UX HCIOJb30BAaHUE
4yeloBeKOM. AHa3poOHblE MUKpPOOPraHM3Mbl Kak OOBEKThl OMOTEXHOJOTMU M BO30YyIUTENIN
Ooe3Hen.

A3p06HHe OpTraHHU3MBI. OTalbl OHEPICTUICCKOTO oOMmeHa. IloaroToBuTEabHBIN ATal. 1 MHMKOIN3
- 6CCKI/ICJ'IOpOI[HOC pacCIICHUE I'TIFOKO3bI.

buonornueckoe okuciIeHHE, WM KJIETOYHOE JbIxaHue. Poiib MHUTOXOHIpHIl B Tmpolieccax
OMOJIOTYECKOTO OKHCJICHHUS. Huxnuueckue peakiuu. OkucnurenbHoe
dbochopunupoBanue. Suepeuss memopannozo epaouenma npomornos. Cunmes AT®: paboma
npomonuou ATD-cunmaswvl. [IpeumyiectBa a’poOHOTO TyTH OOMEHAa BEIIECTB TEpeN
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JeMoHcTpauyun

Hoprpetsr: Jlx. [Ipuctin, K. A. Tumupsze, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuip! U cxembl: «POTOCUHTE3Y, « JHEPreTHUECKU 00MeH», «brnocunTes 6enkay, «CtpoeHune
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOII MHUKPOCKON, OOOpYJOBaHUE [UI HPUTOTOBICHHUS IOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPEIIapaToB.



JlaGopatopHast pabota «/3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha TpUMEpE
aMuUJIa3bl WIK KaTanas3bl)y».

JlaGopatopHasi pabota «/3ydeHne (pepMEHTATHBHOTO paclIeIUICHHsI NEepOKCHIA BOAOPOJAA B
PACTUTENBHBIX U )KHUBOTHBIX KIJIETKAX».

JlaboparopHas pabota «CpaBHeHuUE MPoIeccoB (POTOCHHTE3A U XEMOCHHTE3a».

JlaboparopHas paboTa «CpaBHEHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KIeTKe

Peakuun martpudHOro cuHresa. [IpMHOHII KOMIUIEMEHTapHOCTH B pEaKUMAX MAaTPpUYHOIO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uHQopmanuu. ['eHeTHyeckuii KOj, €ro CBOICTBa.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApaLIEIbHOCTh, acCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpaHcnoptHbix PHK B Ouocunrese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMMHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npeocmaenenusi o cmpoenuu 2enos. OpraHusanuss T'€HOMa y IPOKApUOT U
9yKapuoT. Perymsuus akTHUBHOCTM TIeHOB Yy mpokapuor. ['umoreza omepona (®.XKakoO,
XK. Mano). Monexynapuvie mexanuzmvl sKcnpeccuu 2eHog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomsi 2eno6. Perynsaius 0OMEHHBIX NpOIeccoB B KieTke. KieTounslii romeocras.

Bupycsl — HekinerouHsle (GOpMBbI KU3HHM M oOnuratHele napa3uThl. CTpoeHHEe MNPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yukn JHK-codepacawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBanus yenoBeka, kUBOTHBIX, pactenuil. CIIN, COVID-19, conuanbhble u
MEAMIMHCKHIE NTPOOIEMBI.

buoungopmamura: umwmecpayus u ananuz oOonvuux maccusos («bigdata») cmpyxkmypuwix
ouonoeuveckux Oanuvix. Hanomexnonoeuu 6 o6uonocuu u meduyure. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JeMoHcTpauun
[Moptpetst: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmuiel u cxeMbl: «buocunTe3 6enkay, « eHeTnueckuit ko, «Bupycen», «baktepuodaruy.

[TpaxTiueckast pabota «Co3/1aHrue MOJIEIH BUPYCay.

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knetounsnii nuki, ero nepuoas! u perymnsiusa. Matepdasza u muto3. OcOOEHHOCTH MPOIIECCOB,
nporekaomux B uHTepdaze. IlogroroBka kietku K JeneHuto. [IpecuHTeTHYECKUI
(MOCTMHUTOTUYECKH), CUHTETHYECKHH W TOCTCHHTETUYCCKUU (IMMPEMUTOTHYECCKUIN) TEPHOJIbI
uHTepda3bl.



Marpuunbiii cuate3 [IHK — perumukanums. [Tpunnunst permukanun JJHK: kommineMeHTapHOCTSD,
MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIAPALUIENbHOCTh. Mexanusm  perukaunu — JIHK.
XpomocoMmbl. CtpoeHue xpomocoM. Termomepsl U Teromepasza. XpOMOCOMHBIN HA0Op KIIETKH —
KapuoTHIl. JIMIUIOWAHBIA M TaljIOWAHBI HA0OPBI XPOMOCOM. [ 'OMOJIOTHYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

I[CJ'IGHI/Ie KIICTKU — MHUTO3. CTaI[I/II/I MHTO3a U HNPOUCXOJAIINE B HUX IIPOLECCHI. Tunel MUTO3A.
KapI/IOKI/IHe3 U IMTOKHUHE3. buonornyeckoe 3HaueHHE MHTO3a.

PeFYJ'IHI_II/IH MHUTOTHUYCCKOI'O IUKJIa KJIICTKH. HporpaMMpreMaﬂ KJIETOYHAas THOEIb — aloITo3.

Kierounoe sipo, XpoMocombl, (YHKIMOHANbHAs TEHOMHKA. Mexanusmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JlemoHcTpanuu

Tabmunel W cxembl: «KW3HEHHBIA MHKJI KISTKW», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6ODVI[OBaHI/ICZ CBETOBOM MHKPOCKOII, MUKPOIIPCIIapaThl: «MHuTO3 B KJIETKaX KOpCIIKa JIyKa».

JlabGopaTtopHast pabota «/3yueHue XxpoMOCOM Ha TOTOBBIX MUKPOIIPEIapaTax.

JlaboparopHas pabora «HaOnroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIKa JiyKa (Ha FOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHU3MOB. OIHOKJIETOYHEIE, KOJIOHHAJIbHBIE,
MHOT'OKJICTOYHBIC OpTraHHU3MBI.

OcoOeHHOCTH CTPOCHUSA U KUBHCACATCIIBHOCTU OJHOKJICTOYHBIX OPTraHU3MOB. BaKTepI/II/I, apXxcu,
OJHOKJICTOYHBIC FpI/I6LI, OIHOKJICTOYHBIC BOAOPOCIH, APYTHE IPOTUCTHI. Kononunanpasie
OpTraHHU3MBI.

B3anMocBsI3p 4yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu paCTCHI/II\/'I. Tunel PaCTUTCIIbHBIX TKaHEM: 06pa3OBaTCJ'IBHa$I, IMOKpOBHAad, IMPOBOJAAIIAL,
OCHOBHas, MCXaHHUYCCKasd. OcobeHHOCTH CTPOCHUH, (I)yHKI_II/Iﬁ U PpacCllOJIOKCHUSA TKaHEeW B
opraHax paCTCHHﬁ.

TkaHM JKMBOTHBIX M 4YeJIOBEKA. THIBI )KUBOTHBIX TKAHEW: JIHTEIUANbHAs, COCIUHUTEIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUus, PYHKIMHA U pacIoIOKEHHUs TKaHEeH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opl" aHbl. BereraTuBHbIE U TCHCPATHUBHBIC OpTraHbl paCTCHI/Iﬁ. OpTaHBI U CHUCTCMbI OpPraHOB
JKHBOTHBIX U YCJIOBCKA. (I)yHKI_II/II/I OpTraHOB U CUCTCM OpPIraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. CkeneTbl OAHOKJIETOYHBIX M MHOTI'OKJIETOUHBIX
AUBOTHBIX. HapyXHbIl 1 BHYTpeHHUH ckeyieT. CTPOCHUE U TUIIBI COETUHEHUS KOCTEM.

JIBukeHre opraHu3MoB. JIBUKEHHME OIHOKIJIETOYHBIX OpraHU3MOB: aMEOOUTHOE, KI'YTHKOBOE,
pecHuuHOe. JIBM)KEHHME MHOTOKJIETOYHBIX pACTeHM: TpONMM3Mbl M HAcTUU. JIBU)KEeHHE



MHOTOKJICTOYHBIX JKUBOTHBIX U YeJOBEKa: MbIeyHas cucteMa. Pedaexc. CkeneTHbIC MBIIIIIBI U
ux pabora.

IIutanue opranusmMoB. IlormomieHue BOABI, YIJIEKUCIOTO ra3a M MHUHEPAIBHBIX BELIECTB
pacteHussMH. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILECBApCHHUE.
[InTanne NMO3BOHOYHBIX XKMBOTHBIX. OTHENBI MUIIEBAPUTENBHOIO Tpakra. [InmeBapurenbHble
keiessl. [InimeBapuTenbHas cuCTeMa 4eJI0BeKa.

Hpixanue opraHu3moB. [[pixanwe pacteHuid. Jlpixanwe >xuBoTHBIX. uddysms razos uepes
MOBEpXHOCTh KIIeTKU. KokHoe npixanue. JlpIxarenbHas moBepXxHOCTh. JKabepHoe U JErodHoe
Ipixanue. JlpIxaHue TO3BOHOYHBIX >MBOTHBIX M YEJIOBEKA. DBOJIOIMOHHOE YCJIOKHEHHE
CTPOCHUs JIETKMX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHasi cuCTeMa 4YeloBeka. MexaHuszm
BEHTWISIIIAM JIETKUX y TITUI] M MICKONMUTAOINX. Perynsius apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BewiecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUU. TpaHCIOPT BEIIECTB Y
)KUBOTHBIX. KpoBeHocHas cucteMa W e opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpalieHus.
OBOJIIOIIMOHHBIE YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX KHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boigenenue y opranusmoB. Brinenenue y pacrenuil. Beinenenue y ;xuBoTHbIX. COKpaTuTeIbHbIE
Bakyosiu. Opransl BbiaeneHus. OuibTpanus, cekperus 1 o0paTHOE BCaCbIBAHUE KAK MEXaHU3MbI
paboTel opraHoB BbuieneHUs. CBsA3b IOJOCTH Tela € KPOBEHOCHOM U BBLIEIUTENIBHOM
cucTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. llouku. CtpoenHue u
¢yHk1MoHNpoBaHue HepoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbel OakTepuil U ITHCTHI
NpOCTEUIINX. 3aluTa y MHOTOKJIETOYHbIX pacTteHuid. Kyrtukyma. CpenctBa macCMBHOW U
XUMHUYECKOHN 3alUTEI. DUTOHITUIIEL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpPOW3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonesner. MmmyHHas cucrema denoBeka. KileTouHbli W TymMOpalbHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOperéHHbIM  crenuduyeckuii  UMMyHHMTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummynurerta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnasiurensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3,[[pa)KI/IMOCTB U peryjanuusa 'y OpraHmu3mMoB. Pa3,[[pa)KI/IMOCTB Y OOHOKIJICTOYHBIX OPTaHHU3MOB.
Takcucsl. Pa3,[[pa)i(I/IMOCTL U peryjdanusa y paCTCHHﬁ. PocToBEI€e BelliecTBa M UX 3HAUCHHE.

Hepsnas cucrema u pednexrtopHas peryisius y >KUBOTHbIX. HepBHas cuctema u e€ OTHENbI.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHHSI HEPBHOM CHUCTEMBI Yy KUBOTHBIX. OTAENBI TOJOBHOTO
MO3ra TIO3BOHOYHBIX JKUBOTHBIX. Peduiekc m peduiekTopHas ayra. be3yciioBHbIE W YCIOBHBIC
pedaeKchl.

[I'yMopasibHast peryiasiuds W DHAOKPUHHAs CUCTEMa >KMBOTHBIX M 4elloBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMMOCBA3b HEPBHOW U
SHIOKPUHHOMN cucTeM. [ umoranamo-runoduzapHas cucrema.

JeMoHCcTpanyu
Hoptper: U. I1. [TaBnos.

Tabmuubl  u  cxeMmbl: «OJHOKIETOYHBIE  BOAOPOCIN», «MHOTOKIETOYHBIE  BOAOPOCINY,
«bakrepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB




IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE HAaceKOMbIX», «TkaHuM pacTeHMID,
«KopneBbie cucremel», «CtpoeHue credisn», «CTpoeHHE JMCTOBOM IUIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «MplmeuHas cucremay,
«BplaenurenbHas cucreMa», «DHIOKpUHHAs cucteMay, «CTpoeHne Mblub», «MMMyHUTETY,
«KumeunononoctHsie», «CxemMa nUTaHUs pacTeHui», «KpoBEeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEEe CTpOEHME J105K]IEBOTO
yepBsi», «HepBHast cucrema pwid», «HepBHast cucrema nsarymkwn», «HepBHas cucrema
npecMmplkaromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema MIIEKONMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediaexcy.

OOGopynoBaHMe: CBETOBOM  MHUKPOCKOI, MHKpOIpenapaTbl OJHOKJIETOYHBIX OpraHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KHUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHuil, repdapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICThI [I03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHUE Ul JIEMOHCTPAllMd I[IOYBEHHOI'O M BO3AYIIHOI'O TIMTAaHUS pacTEHH,
pacuieluleHHsT Kpaxmana M OenkoB 1ox  jeiictBueM (epMEeHTOB, OOOpyAOBaHME IS
JIEMOHCTpALIMK OIBITOB MO0 U3MEPEHHIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaboparopHas pabota «/3ydueHnue TkaHel pacTeHUII.
JlaboparopHnas paboTa «3yueHue TkaHel KUBOTHBIX».

JlaGopaTtophast pabota «/3yueHnne opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOKEHHSI OPraHM3MOB: Oecrojioe (BKJIOYash BEreTaTMBHOE) W TMOJoBoe. Buabl
0ECroJIoro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIIAIMS, (parMEeHTAIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lonoBeie kieTku, unu ramersl. Meiio3. Craauu Meiosa. [loBenenue
xpomocoM B Mmero3e. Kpoccunrosep. buonormyeckuil cMpIci Meio3a W MOJIOBOTO IMpoOIlEcca.
Meiio3 1 ero MeCTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

HpeI[SapOI[BII_HCBOG pa3BUTHC. I'ameTtorenes Y KUBOTHBIX. IlonoBeie Kene3sl. O6pa30BaHI/I€ 151
Pa3BUTHC MMOJIOBBIX KIJICTOK. CnepMaToreHe3 1 OOI'CHE3. CTpOCHI/Ie TIOJIOBBIX KJICTOK.

OmiogoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl  OMIIOJAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayalbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpHONIOTHS — Hayka O pa3BUTHUHU
opranu3MoB. Mopgoeenes — 00Ha u3 2nasHvix npodiem smopuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATyIKH). J[pobrneHue.
Tunsl apoOnenus. [Jemepmunupogannoe u Hedepmunuposannoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOeHHOCTU OpOOJIeHUsT MIIEKONMUTAIOMIMUX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3akJialka OpraHOB W TKaHEHW U3 3apoJbIIIEBBIX JHUCTKOB. B3auMHOe BIMAHME YacTei
Pa3BUBAIOIIETOCS 3apojblia (dMOpHOHANBHAS WMHAYKIMS). 3akjiajka IUlaHa CTPOEHUS
KUBOTHOTO KaK pe3yjbTaT HUEpPaApXMYECKUX B3aUMOJICUCTBUIA TeHOB. BimsHue Ha
SMOpPHOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pasButHe *uBOTHBIX. [locTamOpuonanbHeli nepuoa. [Ipsmoe u HempsMoe pa3BUTHE.
Pa3zutue ¢ meramop¢o3oM y 0eCrO3BOHOUHBIX M TO3BOHOYHBIX JKMBOTHBIX. buojormueckoe



3HAUCHHE TPSMOTO M HENPSMOTO Pa3BUTHA, MX PAaCHpOCTpPaHEHHWE B MpHUpOAe. THMBI pocTa
KUBOTHBIX. DaKTOPBI PETYISIIUK POCTA KUBOTHBIX M yenoBeka. CTaguu mocTaMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX W 4enoBeka. Ileproapl oHTOreHe3a 4yenoBeka. CTapeHHe U CMEpTh Kak
OMOJOrNYECKHE MTPOLIECCHI.

Pa3smuoxeHne u pasButue pacteHuid. ['amerodut u cropodur. Meiio3 B KU3HECHHOM ITUKIIC
pactenuii. OO6pa3oBaHue CIIOp B Mporecce Meio3a. ['ameTorenes y pactenuid. Omio0TBOpEeHHE
U pa3BUTHE PACTUTENILHBIX OPTraHu3MOB. /[BOilHOE OIIOJOTBOPEHHME Yy IIBETKOBBIX PACTEHUU.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiiiui OHTOr€HEe3a Y PACTEHHUN U KUBOTHBIX.
JeMoHCcTpanuu
[optpetswi: C. I'. Hapamun, X. [lIneman.

Tabmuubl u  cxembl: «BereratuBHOe pa3sMHOKEHHE», «THIBI OECIonoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIbDY, «Pa3MHOKeHuE »HBIJIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meito3», «Xpomocombl», «[amerorene3», «CTpoeHHE SHULEKICTKH | CIEPMATO30HIa,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Maiickoro
Kyka», «Passutne capaHum», «Pa3Butue IArymku», «/IBoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OAHOIOJBHBIX U JBYAOJBHBIX pacTeHUui», «KU3HEHHBIA LUKII
MOPCKOM  KammycTbl», <OKU3HEHHBIA LHMKI MXa», <OKU3HEHHbId LMK [arnopOTHUKAY,
«OKW3HEHHBIN LUK COCHBI».

O6ODVI[OBaHI/IeI CBETOBOM MHKPOCKOII, MHKPOIIPCIIapaThl SIMIIEKICTOK | CIICpMaTO301U10B,
MOACIb «]_[I/IKJ'I Pa3BUTHUA JIATYILIKW.

JlaGopaTtopHast pabota «/3yueHue CTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOTIPEIapaTax.

HpaKTI/IquKaﬂ pa60Ta «BrIsaBIeHNE IMIPHU3HAKOB cXoacTBa 3ap0I[LIIJ.IefI ITO3BOHOYHBIX
JKHUBOTHBIX).

JlaGopaTtopHas pabota «CTpoeHHE OpraHOB Pa3MHOXKEHHS BBICIIIUX PACTCHHII.

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropus cTaHOBIEHMS M pPa3BUTUsl 'eHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oredecTBeHHBIX y4€HBIX B pa3BuTuu reHetuku. Padotsr H. K. Konbiosa, H.
U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIC TEHETHYCCKHE MMOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIC XPOMOCOMBI, aJlJICJIbHBIC I'CHBI,
AJIbTCPHATHBHBIC IMPpU3HAKH, JOMUHAHTHEIA U pCHCCCHBHLIf/'I IMPU3HAK, T'OMO3MUIoTa,
TeTepOo3nroTa, 4ucrad JHUHHUA, T I/I6pI/II[LI, T'CHOTMUII, (bCHOTI/IH. OcHOBHBIE METOJAbI T'CHCTUKMH:
FHGpHﬂOHOFquCKHﬁ, HHTOHOTHQCCKHﬁ, MOJIeKyHHpHO-FeHeTI/I‘-ICCKI/Iﬁ.

JeMoHcTpauyun

[Moptpetwt: I'. Menaens, . ne @pus, T.Mopran, H. K. Koasmo, H. HW. BaBuios, A.
H. benoszepckuit, I'. /[. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

TaOnuibl U cxembl: «MeTOobl TEHETUKI, «CXEeMbI CKPEILIUBAHU.

JlaGopaTtopHas pabota «JIpo3oduiia kak 00bEKT FreHETUYECKUX UCCIICTIOBAHMIN.



Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpenruBanue. [lepBbiii 3akoH MeHenss — 3aKOH €IUHOO0Opaswsi THOPUIOB
nepBoro nokoJieHus. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHaenss — 3aK0H paclleIICHUs
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHOPUIHOTO CKpeLIMBaHUS. [ 'WIIOTE3a YHMCTOTHI
ramer.

AHanuzupytolee ckpeuiuBanue. [IpoMexyTouHbIl xapakTep HacienoBaHus. Paciieruienue
MPU3HAKOB MPU HEMOJTHOM JOMHUHUPOBAHUU.

Jurubpunnoe ckpeunuBanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CrenieHHOE HacleI0BaHUE
TeHOB, HAPYIICHUE CIEIUICHUS MEX1y reHaMu. XpOMOCOMHas T€OpUsl HACIeICTBEHHOCTH.

I'enetnka mnomna. XpOMOCOMHBIM MEXaHHU3M ONPENEICHUS Ioa. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIVIEHHBIX € IIOJIOM.

['enotun kak 1enocTHas cucrema. [lnefioTpornus — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHo>xecTBeHHBIN ayuienu3M. B3aumojeiicTBue HeaulenbHBIX T'eHOB. KOMIJIEeMEHTapHOCTb.
Onucras. [Tomumepus.

I'eneTdeckuii  KOHTPOJIb  PA3BUTHS  PACTCHMM, JKMBOTHBIX W  YEJIOBEKa, a TaKke
(GU3MONIOrMYeCKUX TPOIECCOB, TOBEIEHUS U KOTHUTHUBHbIX (yHkumid. ['eHermueckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SMH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
ITOKOJICHUSIX KJIETOK M OPTraHU3MOB.

JemoHcTpanmun
IToptpetsi: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «[lepBeiif 1 BTOpoM 3akoHbl Mengaens», «Tperuil 3akoH MeHaensa»,
«AHanu3upymrllee ckpenuBanue», «HenoiaHnoe nomuHaupoBanuey, «CHEIIIEHHOE HAclel0BaHUE
NPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN ajulenn3M», «B3anmozeicTBre reHoBY.

OO6opynoBaHue: MOIeNIb JJI1  JAEMOHCTPAllMd 3aKOHOB €IuHO0Opaszus THOPUAOB IEPBOTO
MOKOJIEHUS! W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMM 3aKOHa HE3aBHCHMOTO
HacJIeI0BaHMs MIPU3HAKOB, MOAEIb JJIs JEMOHCTPAIMH CLEIUIEHHOTO HACIEI0BAHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIpenapar: «Jlpo3opunar.

HpaKTI/IquKaSI pa60Ta «I/I3y‘-ICHI/Ie PE3YyJIbTaTOB MOHOFI/I6pI/I,[[HOFO CKpCIIMBAHUSA Y ,Z[pOSO(I)I/IJ'IBI».

[TpakTtuyeckas pabdora «M3ydyeHue pe3yabTaToB IMTMOPUIHOTO CKPEIIMBAHUS Y IPO30(DUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopelicTBie reHOTHIIA U Cpeibl TPH POPMUPOBAHUH QeHoTHra. FI3MEeHYHMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. BHIbl M3MEHUYMBOCTU: HEHACJIEICTBEHHAas U
HACJICACTBEHHAS.



MoaudukanronHas u3MeH4YUBOCTb. Ponb cpenbl B (opMupoBaHMM MOJIU(UKALMOHHON
n3mMeHunBoCcTH. Hopma peakuuu npusHaka. BapuanMOHHBIM psif M BapualMOHHAs KpuBas
(B. Noranncen). CoiicTBa MOIU(UKAITIOHHONH N3MEHUYUBOCTH.

I'enorunuueckas u3MeH4YUBOCThL. (CBoOlicTBA TIE€HOTHIMYECKOWM  HM3MEHUYMBOCTH. BUIEI
TEHOTHUITMYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIlHOHHASL.

KoMmOuHaTuBHAs WM3MEHYMBOCTh. MeH03 H TIOJOBOM TMpollecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIJaHUU T€HETHYECKOTO Pa3HOOOpa3us
B IIpeiesiax OJIHOTO BHJIA.

MytauuoHHass UM3MEHYMBOCTh. Buapl MyTanuii: T€HHbBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLHUPOBAaHHbIE MyTalMM. SnepHble MW LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIprumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
psagoB B HaciencTBeHHoi wu3MeHunBocTd (H.M. BaBmiioB). BuesgepHas HM3MEHYHMBOCTH U
HAaCJIEACTBEHHOCTb.

Snueenemuxa u JNnuUceHomMuKa, poJjb JInuceHemudecKux qbaKmopoe 6 HACNe0o8aHuu U
usmerndusocmu qbenomunuuecxux NPU3HAKOB Y OPScaAHU3IMOE.

JemMoHcTpanuu
Iloprtpetst: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmumel W cxeMmbl: «Buasl  u3MeHYMBOCTHY», «MoOIU(PUKANMOHHAS ~ W3MCHUYHUBOCTHY,
«KomMmOunHnaTnBHas U3MEHYUBOCTD, «Meio3, «O110A0TBOPEHHUEY, «I'eHeTHUECKHE
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

OOopynoBaHue: )KMBbIE W repOapHble OK3eMIUIAPhl KOMHATHBIX  PACTEHUN, PHUCYHKHU
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMU BUJAMHU U3MEHUYUBOCTH.

Jlabopatopnasi pabora «lccnenoBanre 3aKOHOMEPHOCTEH MOIU(DUKAIMOHHON HW3MEHYHBOCTH.
ITocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBON».

[TpakTtuyeckas pabora «MyTanuu y 1po30(Quiisl (Ha TOTOBBIX MUKpOIpenapaTax)».

Tema 14. I'eHeTHKA Ye10BeKA

Kapuotun uyenoseka. MexayHapoaHasi IporpaMMa HCCIIEJOBaHMsI TeHOMa 4esioBeKa. MeTobl
U3YYEHHUS TEHETHKU YEeJOBEeKa: TIE€HEaJOTrH4YecKuil, OJIM3HENOBbIH, IIUTOr€HETUYECKUH,
MOMYJSIIIMOHHO-CTATUCTUUECKUN, MOJIEKyIsipHO-reHeTuuecKuid. CoBpeMeHHOe Ompe/elieHne
TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
aHanu3a. HacnencrBenHsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
Bonesnn ¢ HacnencTBEHHOW NpepacoyoKEHHOCTbIO. 3HAYEHHE MEIMIMHCKOW TIE€HETHKU B
OPEJOTBPALICHUN U JICUCHUHM TEeHETHYEeCKMX 3a00JeBaHUN dYenoBeKka. MeaMKOo-TeHEeTHUeCKOe
KOHCYyJbTHpOoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(T€HETHUUECKOTO Ipy3a». DTHUYECKHUE ACIIEKThI
UCCIIIOBaHUN B 00JIACTH PEelaKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl TMOBBIMIEHHOW UYYBCTBUTEIBHOCTH YeloBeKa K (usmueckoMy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouieil cpenbl. ['eHeTHdeckas MpenpacroiokeHHOCTh
YyeJioBeKa K MaTOJOTUSIM.

JleMoHCcTpauuu



Tabmunbel M CXEMBIL: «KapI/IOTI/IH YCJIO0BCKay, «MeTOI[I)I HU3y4YCHUS TCHCTUKHU UYCIIOBCKA)»,
«["eneTnueckue 3a00I€BaHUS YCTIOBEKAY.

IIpakTnueckas padora «CocTaBiIeHHE U aHAIU3 POJOCIOBHOI.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus u cenexuus. 3apoKIAeHUE CeNeKIUU U goMecTukanuu. Yuenue H. V. BaBunosa
o lleHTpax NPOUCXOXKIACHUS M MHOro0oOpasusi KyJIbTYypHBIX pacTeHHid. Poip cemexuuu B
CO31aHUU COPTOB PACTEHUH U NMOPOJ )KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX
psANOB B HaciencTBeHHOW u3MmeHunBoctu H. M. BaBwioa, ero 3HaueHHMe I CEIEKLIMOHHOU
paboTHI.

MeTtoapl cenekUMOHHOW paboThl. VCKycCTBEHHBIN OTOOp: MacCOBBI U HHAWBUYaJIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJCKIIMOHHOW paOoThl. PajnalimoHHBIN M XUMHYECKUAN
MyTareHe3 Kak HWCTOYHUK MyTaluid y KyJbTypHBIX (OopM opranm3moB. lcmnons3oBanue
TEHOMHOTO pEeIaKTUPOBaHUA U MeTOJ0B pekoMmOuHaHTHBIX JIHK s monmyuenus mcxomHoro
MaTepuaa JUisl CEJICKIUU.

HonyquI/Ie IIOJHIIIIOUAO0B. BHYTpI/IBI/I,I[OBaH FI/I6pI/II[I/I3aI_II/IH. BJ'II/I3KOpOI[CTBeHHOC CKPCIIUMBAHUC,
HNJIn I/IH6pI/II[I/IHF. HCI)OI[CTBCHHoe CKpCIIUBaHUEC, NN aYT6pI/II[I/IHF. FeTepo3I/Ic " €TI0 INpHUYUHBI.
Hcnons3oBaHue reTepo3nca B CCICKINU. OTI[aJ'IéHHaH FI/I6pI/II[I/I3aI_II/I$I. Hpeo,uoneHI/Ie 6eCHJ'IOI[I/I$I
MCXKBHUJOBBIX I‘I/I6pI/I)IOB. I[OCTI/I)KGHI/IH CCIICKIIMH paCTeHI/Iﬁ 1 JKUBOTHBIX. «3enénas pesoiioyus).

CoxpaHeHue U U3y4eHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX pOAUYEH
JUISL CO3/1aHHS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,
coxpamenue u ynpasieHue 2eHemudecKUMu pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX YIYUUEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel u
NepCcneKmueHbIX MexXHOI02UIL.

JeMmoHcTpanmun

[Moprpetsl: H. W. BaBunos, N. B. Muuypun, I'. JI. Kapneuenko, II. II. JIlykesiHenko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabmuubl U cxemsbl: «LleHTpbl MPOUCXOXKICHUS M MHOrooOpasusi KyJbTYPHBIX PpacTEHUII»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanéunas rubpuauzanus», «Myrtareses».

JlaboparopHas pabota «/3ydueHue cOpTOB KyJNbTYPHBIX pPACTEHUH M TOPOJA JOMAIIHHX
JKHUBOTHBIX».

JlaboparopHas pabota «/3y4eHre METOIOB CENEKIIUU PACTEHU.
[TpakTuueckas padota «[IpuBHBKa pacTEHUI».

Okckypeust «OCHOBHbIE METOJbl U JOCTHIKEHHS CEJIEeKIMM pacTeHUM M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».



Tema 16. BMOTEeXHOJ0TUA U CHHTETHYECKAA OUOJOrUA

OOBbeKTBl, HCHOIB3yEMbIE B OHOTEXHOJOTMM, — KIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpanunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorudeckuit cuute3. O0bEeKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue TEeXHOJIOTHMH U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U KOHCTPYMPOBaHUS
TE€HOMOB C LI€JIBIO NIOJIy4€HHsI OPraHU3MOB M UX KOMIIOHEHTOB, COEP KAILKUX HE BCTpeYaroluecs
B IIPUPO/I€ OMOCUHTETUUECKNE ITYTH.

Kierounas wunxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEHM pacTeHUHM M IKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CEIIEKUMU pacTeHU. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 Meouyure. VICKycCTBEHHOE OIJIOZJOTBOPEHHE.
PexkoHCcTpyKIMs AWLIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeETOA TpaHCIUIAHTALUM sAEp
KJIETOK. Texnonocuu 0300po6neHuss, KylbMUSUPOBAHUs U MUKPOKIOHANLHO20 PA3MHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi M T€HHAas WH)XEHEpHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAaHUE
pexombunantHeIX JIHK. Co30anue mpanceennvix opeanuzmog. JOCTHNKEHHS U TEPCIEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHKEHEPUH.

Menununckue OuorexHonoruu. I[loctrenomnas mudposas wmenunuHa. [IIP-auarHoctuka.
MeTabo00MHBIN aHAIKU3, TEHOLIEHTPUYECKHI aHAIN3 TPOTEOMa YeI0OBeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonb30BaHWE CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OMouHXeHepuss JUisi pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTHH TpEXMEpPHOro OWONMPHHTUHTA U
ckaddonaunra s perieHus 3a1a4 NepCoOHaTU3UPOBAHHON METUIIUHBI.

CoznlaHue BEKTOPHBIX BakKLUMH C LEIbl0 o0ecreueHuss KOMOMHMPOBAHHOW 3alIUTHl OT
Bo30Oynuteneit OPBU, ycTaHoBieHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBanHus PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JeMmoHcTpanmun

Ta6n1/1m,1 n_cxeMbl: «/cnoap30BaHne MHUKPOOPTaHU3MOB B IMPOMBINIJICHHOM ITPONU3BOACTBEY,
«Knerounas HHXXCHCPUA», «"enHas HUHXXCHCPUA.

JlaboparopHas paboTa «3ydeHne o0bEKTOB OMOTEXHOIOTUM.
[TpakTuueckas pabota «IlomydeHre MOIOYHOKUCIBIX TPOTYKTOB.

Okckypeusi «bHOTEXHONOTUST — Ba)KHEWIIasi MPOU3BOJAUTENIbHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIIHOHHBIX NPeACTABICHNA B OHOJIOTHHI



OpomtouronHass teopust Y. lapBuna. Ilpennocbuiku BO3HUKHOBEHHUs AapBUHHM3MA. JKU3HB U
Hay4dHas aearenbHocTs Y. /lapBuHa.

JBuxkymue cuibl dBoionnu BUAOB 1mo Y. /lapBuHy (BBICOKAass MHTCHCHBHOCTH Pa3MHOKEHUS
OpPTaHW3MOB, HACJICJICTBEHHAsT M3MEHYHMBOCTh, OOph0a 3a CyIIECTBOBAHWE, C€CTECTBEHHBIA U
HCKYCCTBEHHBIH OTOOD).

Odopmnenune cunteTndeckoit Teopuu sBomonuu (CTD). HelttpanbHas Teopusi SBOIOLHUU.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

JeMoHCcTpanyuu

[Hoptpetnl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kioswe, Y. [lapBun,
C. C. Yerepukos, . 1. Hlmansraysen, Jx. Xongein, /. K. benses.

Tabmuubt u cxembl: «Cucrema xuBo npuposl (o K. JImauero)», «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (HOpMHUPOBAHHS MPUCTIOCOOJICHUN y PACTCHUN M >KUBOTHBIX (I1O
Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxoaxu Y. lapunay,
«®Dopmbl 60pBOBI 3a cymiecTBoBaHMEY, «Ilopossl romybeit», «MHoroodpasue KyabTypHBIX (HopM
KamycTel», «l[lopombl OOMamIHUX KHUBOTHBIX», «Cxema 00pa3oBaHUS HOBBIX BHJIOB (TI0
Y. lapBuny)», «CxeMa COOTHOIIEHHUS IBIDKYIIMX CHJI 3BOJIONUN», «OCHOBHBIEC IMOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. Mukpo3dBoaonus 4 €€ pe3yabTaThl

HOHy.]'IfIIII/ISI KakKk DOJICMCHTapHad CAWHHIA SBOJIIOIWH. COBpCMeHHBIe METOAbI OIICHKHU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI NONysiuil. MismeHeHune reHooHaa MOMyIsIUN KakK
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBJICHWE. 3aKOH TeHeTHueckoro paBHoBecus JIx. Xapaw,
B. Baiin6epra.

OneMeHTapHble  (GakTOpbl  (IBMKYIIME CWIIBI)  HBOJMIONMH. MyTallMOHHBIN  Iporecc.
KomOunaTtuBHass u3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHANpaBJIEHHbIE W3MEHEHMS
yacToT aieneil B momyisauusx. Oddekr ocHoBatens. dpgexm Oymuviiouno2o 2oprvluiKa.
CHudicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue >¢pgexma
opeuigha cenoe 6 Oonbwiux u manvix nonyaayuax. Murpauuu. M3o0msamus  mOMySSIIMMR:
reorpaduueckas (IpocTpaHcTBEHHAas ), OMoornyeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisomuid Gaxtop 3Boonuud. PopMbl €CTECTBEHHOTO 0TOOpa:
JOBUKYUIUHM,  cTaOuWnmm3upyroummii, paspbiBatomuii  (qu3pynTtuBHbIf). [lomoBoit  oTOOD.
Bo3HMKHOBEHME U HBOJIIOLINS COLMAIILHOTO ITOBEAEHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPraHU3MOB  KaK  pe3ylbTaT  MHKpPOIBONIOLMHU. BoO3HUKHOBEHHE
npucnocoOiaeHnit y opranuzmMoB. Apomopdo3ssl u unuoanganrtauu. [Ipumeps npucrnocodaeHuit
y OpraHu3MoB: Mopdonornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpyktypa. BugoobpazoBanue Kak pe3ynbTaT MUKPOIBOIIOUH. M3omsius
— KmroueBoi dakTop BUA000pazoBanus. [lytu u crmocoObl BUAOOOpAa30BaHUS: aIONATPUIECKOE
(reorpaduueckoe), CHUMIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (IOJIUILIONIU3AIuS,
rubpuamn3anys). JJIMTeTbHOCTh BOTIOIMOHHBIX MTPOILIECCOB.

Mexanu3Mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.



Pomes  SBomonmMoHHOW ~ OWonormu B pa3pabOTKE HAYYHBIX  METOJOB  COXPaHEHUS
Onopa3znooOpaszusi. MUKPOIBONIONUS M KOIBOJIONUS MApa3sUTOB U HMX XO03s€B. MeXaHU3MBbI
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHcTpanyuu
IToptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTalMoHHAs HM3MEHYHBOCTHY, «llomynsiuoHHass CTpyKTypa BHIa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWKymue CHIIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT M30JLIUs TONYJISIIUKA CceBaHCKOM (dopemmy», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaiunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA eCTecTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3MY, «Kussie HCKOIIa€MBIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka »KUBOTHBIXY,
«®Puznonoruueckue aganranun», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCThY,
«Kputepun Buna», «Bugbl-aBoitHuku», «CTpykTypa BHIa B npupone», «CrnocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTrMUYECKOe BMJI000pa3oBaHMe BHUJOB cHUHUI, «[lonumionasl pactenuit», «KamycTHo-
pelleuHblii THOpUI.

Ob6opynoBanue: repdapu  pacTeHUH, KOJUICKIIMM HACEKOMBIX, 4ydela MTHIl U 3Beped ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHI[ M 3Bepe pa3HbIX BHJOB, repOapuu
pacteHuil OIM3KUX BUIO0B, 00Pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

Ha6opaTopHa$1 pa60Ta «BpIsBICHHE N3MEHUYNBOCTH y ocobeit OJHOI'O BHAA».

JlaboparopHas pabota «lIpucnocobneHus OpTaHU3MOB u ux OTHOCHUTEIbHAs
1EJIECO00PA3HOCTHY.

JlaboparopHas padota «CpaBHEHUE BHI0B IO MOP(OIOrHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Meroasl m3ydeHuss MakpoldBoyrouuu. llaseoHTosIOrMYecKkne MeETOIbl HM3YYEHHsI DBOJIOLHH.
[TepexonHble popMBI U PUIOrE€HETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpapuueckue MeToasl uzyueHus sBostounu. CpaBHeHue (Gopsl U (ayHbl MaTEpPUKOB U
octpoBoB. bruoreorpapuyeckue odnacti 3emnu. Buibl-oHIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHME M CPaBHUTEIBHO-MOP(OIOTUYECKUE METOJAbl HM3YyYEHUS HIBOJIIOLMH.
I'eneTnyeckne MeXaHU3MBl HBOJIFOLMHA OHTOTEHE3a M TOSBJIEHUS SBOJIOLUOHHBIX HOBLIECTB.
I'omonornyHele M aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYIsIpHO-
reHeTUYecKne, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOESHUSI (PUIIOT€HETUUYECKHX JIEPEBLEB.

XpOMOCOMHBIC MyTalluu U 5BOJIFOIHUA TCHOMOB.

OO06mme 3akoHOMEpHOCTH (TpaBwiia) dsBoJtouud. [Ipunyun cmenvl @ynxyuti. HeobpatumocTts
ABOJIONUH. AanTuBHas paxuaiys. HepaBHOMEPHOCTh TEMITOB ABOJIFOIIHH.

JeMmoHcTpanu

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.



Tabmumpl ¥ cxembl: «DUITOTEHETHYSCKUN Ps  JIOMIAIN», «APXEONTEPUKCY, «3BEpO3yoObIe
sepb», «Creronedans», «Puanodure, «CeMeHHBIE TAaNOPOTHUKMNY, «broreorpaduueckue
30HBI 3emun», «Jllpelid koHTHHEHTOBY», «Pemukte», «HawampHble cTaguu 3MOPHOHATBHOTO
pPa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE U  aAHAJIOTUYHBIE  OpPraHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIUMIIaH3e», «I JaBHBIC
HaINpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

O6ODVZ[OBaHI/Iei KOJJICKII U, rep6apI/H/I, MYJLDKH HCKOIIACMBIX OCTATKOB OPraHU3MOB, MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMCHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJICKIIMHA HACEKOMBIX.

Tema 4. IIponcxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunbie runote3sl mpoucxoxaeHus XKU3HU Ha 3emiie. Aduorenes u mancrnepmus. [loHay4unsie
NpeJICTaBICHUsT O  3apOKIEHUU  KU3HU  (KpealnoHusMm). ['umore3a  MOCTOSHHOTO
CaM03apOoKJICHUs KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE J3Talbl HEOpraHu4eckon HBoiouuu. l[lnmanerapHas (reonoruyeckasl) IBOJIOLIUA.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEILECTB W3 HEOPraHUYECKHX.
Omnpir C. Munnepa u I'. FOpu. OOpa3zoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. W. Onapuna, rumnore3a mnepBuyHoro OynpoHa Jk. XomnaeiHa, reHeTuueckas
runore3a ['. Mémurepa. Pubosumer (T.UYek) wu runoresa «mupa PHK» V. T'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

I/ICTOpI/I}I 3eMim u METOJIbI €€ HU3YyYCHUH. Hckomaembie OpPTaHNYCCKUC OCTATKHU. reOXPOHOHOFI/I}I
U €€ METOIFI. OtHocuTeNnbHAss U aOCOJIOTHAS TCOXPOHOJIOTHA. reOXpOHOJ'IOl"I/I‘-IeCKaH IKala:
90HBI, 3Pbl, IICPUOBI, STIOXHU.

Havanbnple sTambl opranuyeckoil sBomtouuu. llosiBieHune W 3BONIOLMS TEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIMIEHKM KakK aHajor mnepBbIXx Ha 3emiie coobmiectB. Crpomaronutsl. [IpoxapuoTel u
9YKapUOTHI.

[TpoucxoxaeHne »>ykapuoT (cuMOMOreHe3). DBOJIOLNMOHHOE MPOUCXOXKJICHHE BHUPYCOB.
[IpoucxoxaeHNE  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPyl
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl BOJIONUHN BHICHIUX pacTeHUd. OcHOBHBIE apoMopdo3bl pacTeHHi. Brixon
pactenuil Ha cymy. llosiBiIeHHE CHMOPOBBIX pAcTEHW W 3aBO€BaHHE UMHU Cylid. CeMEeHHbIE
pactenus. [IponcxoxieHne IBETKOBBIX PACTEHUMN.

OCHOBHBIE 3TaIlbl IBOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOp(O3bl )KUBOTHBIX. BeHckas
dayna. KemOpuiickuii B3pbIB — IOSBJIEHUE COBPEMEHHBIX THUMOB. [lepBbie XOpA0BbIE )KUBOTHBIE.
XKuzup B Bozme. DBOMIONMS MO3BOHOYHBIX. Ilpoucxoxnenue ampuOUi U penTHIUI.
[TpoucxoxxaeHne Mmiekonuraromux MU ntul. IlpuHimn kimodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MEepUoJaM: apxer, MpOTEpO30i, Maleo30i, ME3030i,
KaitHO30M. OOImIas XapakTEepUCTHKAa KIUMara M TeOoJIOTMYeCKHX TporeccoB. [losBnenune u
pacuBeT XapaKTEepHBIX OPraHU3MOB. YTJe00pa3oBaHUE: €0 YCJIOBHS U BIUSHUE HA Tra30BBIN
COCTaB aTMOC(EPHI.



MaccoBble BBIMHUpAaHUSI — 3KOJOIMYECKME KpHU3uChl mpouutoro. Ilpuumubl M crieactBus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
COXpaHeHHs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuCTEeMa OpraHMYecKoro wmwupa. IlIpuHIMIIBI KiIacCU(pUKAUK OPTaHU3MOB.
OCHOBHBIE CHCTEMaTUYECKHE I'PYIIITbl OPIaHU3MOB.

JeMoHcTpanuu

Hoptpetsl: ®. Penu, JI. Cnammanuanu, JI. [lacrep, W. W. MeunuxoB, A. W. Onapus,
Jx. Xongeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbitTa @. Penu», «Cxema ombita JI. [lactepa mo wusydeHuto
caMo3apokeHus: xKu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHU4YeCcKoOi
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLIUNY,
«Cxema o00pa3zoBaHusi JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KHUBOH MPUPOJIBIY,
«Ctpoenmne Bupyca», «Apomopdosbl pacTeHHil», «PuHHOPUTHY), «OIHOKIETOUYHbBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpOCHn», «Mxu», «llanopoTHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApoMopho3sl  KUBOTHBIX», «lIpocreiimme», «KumeunomnomnoctHeie», «llmockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITune,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apxeWckou apew», «Pa3BuTue KH3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HU B TNAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030MCKOl 3pe», «Pa3BuTve >KU3HM B KailHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPay.

O6ODVI[OB3HI/ICZ rep6apHH paCTeHI/Iﬁ Pa3jIMYHbIX OTHACJIOB, KOJUJICKIIMW HACCKOMBIX, BJIA’)KHBIC
npenaparsl )XUBOTHBIX, PaKOBUHBI MOJIJIFOCKOB, KOJUICKIIUU HUIJIOKOXHUX, CKCJICTBI ITO3BOHOYHBIX
JKUBOTHBIX, 4Yy4dcjla IITUIl U 3Bepel71, KOJIJICKIIMH OKaMeHeHOCTeﬁ, ITOJIC3HBIX HCKOIIACMbIX,
MYJITKHU OPraHUYCCKUX OCTATKOB OPraHU3MOB.

Bupryansnas nabopatopHas pabora «MozenupoBanue onbiToB Muuiepa—tOpu mo u3ydeHuto
a0MOTE€HHOT'0 CHHTE3a OPTAaHMYECKUX COSMHEHUH B IEPBUYHOMN aTMochepe».

Ha6opaTopHas[ pa60Ta <<I/I3yquHe " OIIMCaHHUEC UCKOIMACMBIX OCTATKOB APCBHUX OPTraHU3MOB.
HpaKTI/IquKaﬂ pa60Ta <<I/I3yquHe 0coOeHHOCTEH CTPOCHUMA paCTeHI/Iﬁ Pa3HbIX OTACIIOB).

[TpakTrueckas pabota «M3ydyeHre ocoOeHHOCTEN CTPOSHHSI TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3
Paspnensl u 3anaun aHTPONOJIOTHHA. MeTOoABI aHTPOIIOJIOTUH.

CraHOBJICHHE HpeI[CTaBJ'ICHI/Iﬁ 0 TIIPOUCXOXKIACHHUU YCIIOBCKA. Penuruosusie BO33pCHUA.
COBpeMeHHLIC HAaYYHBIC TCOPUH.

CXo0ACcTBO 4YenoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEeHHE udenoBeka. CBUIETENbCTBA
CXO0JCTBa 4YCJIOBE€Ka C XHUBOTHBIMMU: CpaBHI/ITeJ'IBHO-MOp(i)OJ'IOl"I/I‘-IeCKI/Ie, 3M6pI/IOJ'IOFI/I'—IeCKI/Ie,
¢uznonoro-onoxumMuyeckue,  mnomeneHyeckue.  OTIMYMS ~ YeloBeKa  OT  KUBOTHBIX.
[IpsiMoxokeHNe W KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOrO Mo3ra u
BTOPOM CUTHAJILHOW CHCTEMBI.



JBwxkymmue cwibl ((GakTopbl) aHTPOIOreHe3a: OHOJIOTHYECKHe, comuayibHble. COOTHOIIEHUE
OMOJIOTUYECKHX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaAMM aHTpONOreHe3a. PaHHue yenmoBekooOpasHble 00€3bsHBI (TPOKOHCYJBI) U
paHHUE TOHTHJIBI — OOIIME MPEIKHU YeIOBEKOOOpa3HbIX 00€3bsSH U JI0/IeH. ABCTPAIONIUTEKN —
JIBYHOTHE MpenKu JiroAcil. YeloBeKk yMelbld, MepBble M3TOTOBICHHS Opynuil Tpyna. YenoBek
NPSMOXOJISAIIMN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuil —
o0l mpeoK HeaHJePTaIbCKOrO YeIOBeKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KaK BHJ JIOZEH XOJoIHOro KiuMara. YesloBek pa3yMHbBI COBPEMEHHOIO THUIIA, JIEHUCOBCKUMN
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u maaeoreHoOMUKa.

DOBoNIIOLIMS  COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MONYISIIMAX —YeJOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTPALUs U
«a¢ ekt ocHOBATENS» B MOMYISIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacsol. [lonstue o pace. bonbiine pacel: eBponeonanas (eBpa3uickas), aBCTpaso-
HerpoujiHas (dKBAaTOpHUaIbHAs), MOHIOJOMJHAs (a3WaTCKO-aMepuKaHcKas). Bpems u mytu
pacceneHusl 4eloBeka 1o IiaHere. EnuHcTBO denoBeueckux pac. HaydHas HECOCTOATEIBHOCTH
pacu3ma. [IpucrnocoOaeHHOCTs YenoBeKka K pa3HbIM YCIOBUSAM OKpYyKaroled cpeabl. BnusHue
reorpaduueckoii cpeanl u apeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEIIOBEKA.

MexaucuuriauHapabie  MeToabl B (usnueckod  (OMOJOTMYECKOM)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  TOMYJISIUH.
buocouuanbHple  WccineAOBaHMA ~— OPUPOJBI  denoBeKa.  VccinepoBaHue — KO3BOJIIOLUU
OHMOJOrNYECKOr0 U COLUAIBHOIO B YEJIOBEKE.

JeMoHcTpanmun
Ioptpetst: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

TabauIL "u cXeMBI: «MeToJIbI AHTPOMOJIOTUN, «["osmoBHOM MO3T  4YeJIoBeKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl U
aTaBU3MBbI», «JIBWXKyIIME CHUJIBI AHTPOIOreHEe3a», «IJBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITalbl BOJIIOIUH YEIOBEKAY,
«PacpI uenoBeka.

OOGopynoBaHue: MYJISDKA ~ OKAMEHEJIOCTeH, MPEAMETOB MaTEePHAIBHOW KYJIbTYPHl TPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMHA W OMOJIICHCKUMU
CIO’K€TaMHM TIPOUCXOXKICHUS YelloBeKa, (hoTorpadun HaX0IOK MCKOIMAEMBIX OCTAaTKOB YEJIOBEKA,
CKEJIeT 4eJIOBEeKa, MOJIeb Yeperna 4elloBeKa W Yepemna IIMMIIaH3e, MOJIeNb KUCTH YeJIOBeKa U
KHUCTH IAMITaH3€, MOJIETTH TOpCa MPEIKOB YeJIOBEKa.

Ha6opaTopHa51 pa60Ta ((I/I3y‘-ICHI/Ie 0COOEHHOCTEH CTPOCHHUA CKCJICTA YCJIOBCKA, CBA3AHHBIX C
MMPAMOXOKICHUCM.

[TpakTrueckas pabota «M3ydeHne SKOJI0rMUYecKHUX aJanTaluil 4eJI0oBeKay.

Tema 6. JkoJiorusi — HayKa 0 B3aUMOOTHOLIEHHMSIX OPraHU3MOB W HAJAOPraHM3MEHHbIX
CHCTEM C OKpY KamoLiei cpenoi



3apoxaeHUe U pa3BUTHE dKONOTHU B Tpynaax A. ['ymbonsara, K. @. Pynee, H. A. CeBepriiona,
. I'exkenst, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaum skosnoruu. CBsi3b AKOJOTHU C
JpYrUMU HayKaMH.

Mertonsr 3xonoruu. [lomeBbie HaOMIOAEHUS. DKCIEPUMEHTHI B JKOJIOTUU: TMPUPOIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CpeJlbl: JIOKaIbHBIM,
PETHOHAIILHBIN U TJI00AILHBIN.

3HaueHUe SKOJOTHYECKUX 3HAHMM JJIsl YeloBeKa. JKOJOTHYECKOe MHPOBO33PEHHE KaK OCHOBA
CBsI3eil ueroBeuecTBa ¢ npupoaoi. PopMUpOBaHUE HKOJIOTHUECKON KYJIbTYPbl U SKOJIOTHUECKON
rPaMOTHOCTHU HACEJICHUSI.

JeMoHCcTpanuu

[Moprpetsr: A. 'ym6onpar, K. @.Pymse, H. A.Cesepuos, 03.Iekkens, A.Tencmu, B.
H. Cyxaués.

Tabmuel u cxembl: «Pa3nensr skonorum», «MeToasl 3konorum», «CxemMa MOHHTOPHHTA
OKPYKaIOIIEH CpebD».

ﬂa6opaTopHaﬂ pa60Ta «I/I3yquHe METOJOB PKOJIOTHUECKUX HUCCIICAOBaHUI.

Tema 7. OpranusmMsl U cpega OOMTAHUSA

Okonorudeckue (akTopbl W 3aKOHOMEPHOCTH WX AeicTBus. Kiaccuduramus 3KOJIOTHYECKHX
dakTopoB: abHOTHYECKHE, OMOTUYECKUE, aHTpOIoreHHble. O0Ire 3aKOHOMEPHOCTU JCHCTBHS
skonornueckux ¢akropon. [Ipasuno munumyma (K. Hlnpenrens, FO. JIu6ux). TonepanTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢axtopbl. CBeT Kak 3Kojorudeckuil ¢akrop. [leiicTBue pas3HBIX y4yacTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneprnoausm.

Temnepatypa Kkak »dkonoruueckuil ¢akrop. JleiictBue TemmnepaTypbl Ha OpPIraHU3MBIL.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skonoruueckuil ¢pakrop. Ilprucnocobnenus pacTeHui K MoagepKaHuio BOJHOTO
6ananca. Knaccugukanus pacTeHuil Mo OTHOIIEHUIO K Boje. IIpucnocoOieHus KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl o00WTaHHS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, [OYBEHHAas, TIJyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpej OOWUTaHus
opranu3moB. [IpucrocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue PUTMBI. BHeminue u BHYTPCHHUC PUTMBIL. CyTO‘-IHBIC U TOAWYHBIC PUTMBIL.
HpI/ICHOCO6HCHHOCTB OpTraHHU3MOB K CC30HHBIM U3MCHCHUAM yCJ'IOBPIfI JKHN3HHU.

Kuzuennole ¢opmbl opranuzmoB. [lonsitue o xuszHeHHoil ¢opme. KusHeHHbIE (QOPMBI
pacTeHMi: NepeBbs, KYCTAPHHUKH, KYCTAPHUYKH, MHOTOJICTHHWE TpAaBbl, OJHOJICTHHE TpPAaBHI.
JKuznenneie (GOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

Bbuotnueckue ¢aktopsl. Buasl GHOTHYECKHUX B3aUMOJCHCTBUN: KOHKYpPEHIIHS, XUIIHUYECTBO,
cumMOno3 u ero ¢opmbel. [lapasutusm, Koomepamus, MyTyadu3M, KOMMEHCAIH3M



(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue  B3aumMoOIEUCTBHS  (TOMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJCHCTBUU JUIS CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JeMoHcTpanyuu

Tabnuibl U cxeMbl: «IKojorudeckue pakTopb», «CBETOBON CHEKTP», «DKOJIOTMYECKUE TPYIIIbI
JKUBOTHBIX II0 OTHOLIEHHIO K CBETY», «TEIJIOKPOBHBIE MXHBOTHBIE», <«XOJIONHOKPOBHbBIE
KHUBOTHBIE», «Du3nonornyeckue aganTaluu KHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD, «OKuzHeHHble GOpMBbI pacTeHUI», « K13HEHHbIE (OPMBI )KUBOTHBIX»,
«9KocHCTEMA LIUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOro Jiecayn, «llemu nutaHus»,
«XumnnyectBoy, «llapasutuzm», «KonkypeHuus», «Cumonos», «KommeHncaamsm».

OoGopynoBanwue: repOapu PaCTEHUN W KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO PA3IMYHBIX
9KOJIOTHYECKUX (PAKTOpOB, TepOapuu CBETONIOOMBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX
pacTeHuid, CBETOMOOUBbIE, TEHEIIOOUBBIE 1 TEHEBBIHOCIMBBIE KOMHATHBIE PAacTeHUs, repoapuun
U KOJUICKIIMH TEIIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOWYHMBBIX PACTCHMI, Uydyena NTHI] U
3Bepel, Trepbapuu pacTeHui, OTHOCSIUXCS K rurpoduram, kcepoduram, Mezoduram,
KOMHATHBIE PACTEHUs JAaHHBIX TPYII, KOJUIEKIIUUA XUBOTHBIX, OOUTAIONIMX B Pa3HBIX CpEAax,
rep0apyuy U KOJJIEKIIMU PACTEHUN M )KUBOTHBIX, OOJIAAIONIUNX YepTaMy MPUCIIOCOOTICHHOCTH K
CE30HHBIM H3MEHEHHUSM YCIOBUH >XHU3HHM, repOapuv M KOJUIEKIIMM PACTEHUH U IKHUBOTHBIX
pPa3IMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIIMM JKMBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aMMOJICHCTBUSIX.

JlaGopaTtopHast pabota «BplisiBIeHHE TPUCTTOCOOTEHNUN OPTaHU3MOB K BIUSIHUIO CBETaY.
JlaboparopHas paboTa «BrlsiBiaeHHE MPUCTOCOOIEHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHast pabota « AHaTOMUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HbIX MECT OOUTAHUS».

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKONOTHYECKHe XapaKTepUCTHKHU monyisaiuu. [lomymsuus kak Ouonorndeckas cucrema. Ponb
HEOJTHOPOJHOCTH cpenbl, (u3uvecknx OapprepoB U 0OCOOEHHOCTEW OHOJOTMM BHIOB B
(GbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momysauid. OCHOBHbBIE MOKA3aTENN MOMYIISIIHN:
YHCIEHHOCTh, TUIOTHOCTh, BO3pAacTHAsl M IOJOBas CTPYKTypa, POXKIAAEMOCTb, MPHUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTPAIIHSL.

Okojoruyeckass CTpykTypa mnomyisinuu. OleHka YHCICHHOCTH mnonyiasuuu. [uHamuka
NOMYJSIMK U €€ perynauus. buornueckuil moTeHIMan nonyisuuu. MoaenupoBaHie TUHAMUKH
nonynsiuuu. KpuBele pocTa 4uCIEHHOCTH momynsiuuu. Kpuble BbDKMBaHMs. Perymsanus
YHUCICHHOCTU MOMYJIALMNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJornyeckue cTpaTeru BUJIoB (1- u K-crparterun).

[Tonstue 006 »oSKojormyeckod Hume Buga. MectooOuTanue. MHOromepHas MOJETb
skonornyeckod Humm JIx.M. XarunHcona. Pa3mepsl skonornueckod Humu. [loTeHnmansHas u
peann30BaHHAs HUIIN.

Bung kak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M UX JKU3HEHHBIE CTpPATETHH.
DKOJIOTHYECKHE DKBUBAJICHTEL.

3aKOHOM€pHOCTI/I IIOBCACHUA U MI/IFpaL[I/Iﬁ JKUBOTHBIX. bHonorndyeckue MHBa3UH YYKCPOIAHBIX
BUOB.



JemoHcTpanu
Ioprpet: Ix. . XaT4nHCOH.

Tabmuipl U cXeMbl: «DKOJOTUYECKUE XapaKTePUCTUKH Tomyisaiuny», «lIpocTpancTBeHHas
CTPYKTypa Tmonyiasnun», «Bo3pacTHple mNUpaMUabl MOMYISIUN», «CKOPOCTh 3aceicHUs
MOBEPXHOCTH 3€MJIM PA3IUYHBIMU OpraHu3Mammu», «Mojenb 3Kosorumdeckor Humu JK.
N. XaTuuHCOHAY.

Oo6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUH KUBOTHBIX.

JlaboparopHas padota «I[IpucnocoGnenust ceMsH pacTeHUN K PacCeICHHUIO.

Tema 9. DKog0rus coo0IIECTB. DKOJOTHYECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OHOLIEHO3E.

Dkocucrema kak oTkpbiTast cuctema (A. Jlx. Tencnu). @yHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCUCTEME: MPOJYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue
nenu M cetu. Ab6uotnyeckue OM0ku sKocucTeM. [louBbl M MBIl B 3KocucTeMax. KpyroBopot
BEII[ECTB U MTOTOK YHEPTUHU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHUCTEMBL. brnomacca M mpoaykuus. DKOJIOTMYECKHE IMHPAMUIBI
yucesl, OnomMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HarpaBneHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOINIOTE€HHbIE BO3JeMcTBUA Ha cykueccuu. KimmakcHoe — cooOIecTBo.
buopaznoobpa3zue 1 moJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcucmembl 03€p U peK. JIKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmblHb.

AHTpOHOI‘eHHHe OKOCHUCTCMBI. ArpOBKOCI/ICTeMa. Al"pOI.ICHOS. Pazauums MCKIAY
AHTPOIIOTCHHBIMHU U ITPUPOJHBIMH 9KOCUCTCMAMU.

VYpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI YypOoskocucreM. [opoxackas ¢uopa u ¢ayHa.
CunaHTponuzanus ropoJckoi (¢ayHbl. buomornyeckoe u  XO3SHCTBEHHOE 3HAUYEHHE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (dbopmupoBaHus OCHOBHBIX  B3aMMOJICUCTBUII  OpPraHU3MOB B
sKocucTeMax. Ponbs  kackaonoco spgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yuryuonuposanuu  sxocucmem. IlepeHOC DHEPrMM W  BEHIECTB MEXIYy CMEKHBIMH
OKOCHUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, TMOMYJSAIUA M SKOCHCTEM B  YCIOBHSAX
€CTECTBEHHBIX U AaHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanuzmvi 6030elcmeus 302pﬂ3H€Hu11 PA3HbIX MUNO6 Ha Cy60p2aHu3M€HHOM, OpP2aAHUSMEHHOM,
nonyuAyuOHHOM U IKOCUCMEMHOM  YPOBHAX, OCHO6bl  JKOJIOCUHYECKO2O  HOPMUPOBAHUA
AHMPONOCEHHO2O 8030eliCmeusl. MCTOI[OJ'IOFI/ISI MOHUTOPHHI'a €CTECTBCHHBIX W aHTPOIIOI'CHHBIX
OKOCHUCTEM.

JleMoHCcTpauuu

[optpet: A. Ix. Tencnu.



Tabmuubl u cxeMmbl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMA ILUPOKOJIUCTBEHHOTO JECcay,
«JKocucTeMa XBOWHOro Jiecay, «DyHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBiIeHHE
Jeca Iociie moxapa», «IKOCUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U IOTOK
SHEPTuu B arporienose», «I[Ipumepsl ypOoskocucTem».

O6opynoBanue: repdapuu pacTeHui, KOJUIEKIIMM HACEKOMBIX, Uyuesa NTHUI] U 3Bepeid, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHH, aKBApUYM KaK MOJENb SKOCUCTEMBI.

[TpakTudeckas pabota «M3ydeHne u onrcanue ypOOIKOCUCTEMBD».

JlaboparopHas pabota «3ydeHne pasHOOOpa3us MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
3KOCUCTEMAX ).

OKcKypeust «IKCKypcuss B THUIHMYHBIA OuoreoneHo3 (B ayOpaBy, OepesHsK, €NbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII JIyT, 03€p0, O0JI0TO)».

OKcKypeust «DKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmernanerapuas 0001049ka 3eMIIH, TIE CYIMIECTBYET HIIM CYIIECTBOBAJIA JKU3HbB.
PazBuTne mnpencraBnenuii o Ouocdepe B Tpymax 3. 3wocca. Yuenwe B. U. Bepramckoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHMA Ouocgepbl. OcobGeHHOCTH Ouocdepsl Kak T100aIbHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel BemiecTB U
OMOreoXMMHUECKUE LUKIIbI (YIaepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHUI B 6uocdepe.

3onanbHOCTh Onocdepsl. [lonsitne o 6mome. OCHOBHBIE OMOMBI CYIITU: TYHJApA, XBOWHBIC Jieca,
CMELIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeCa, CTENM, CaBaHHBI, IyCTBIHU, TPONMUYECKHE Jieca,
BBICOKOTOphsi. Kinnmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (yHKIMS JKHBBIX CHUCTEM, OLIEHKAa X PECYpPCHOrO MOTEHLHMana U OuochepHsIX
byHKLIU.

JeMoHcTpauun
IToptpetst: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «['eoctepsr 3emmn», «KpyroBopor azota B mpupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnuyeckue mosca 3emnm», «Tynapa», «Taiiray,
«Cwmemannbiii  necy, «lIupokonuctBenHsli  Jnecy, «Ctemb», «CaBanHa», «llycTeiHsY,
«Tponmyeckuii mecy.

OOGopynoBanue: repOapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. UenoBek u okpy:karoias cpeaa



DKOJIOTHYECKHE KPU3UCHI M WX MpUUYWHBL. Bo3zaeiicTBue denoBeka Ha Omocdepy. 3arpssHeHue
BO3JYIIHOU cpepl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOM cpeabl. OxpaHa BOAHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX PecypcoB. MI3MeHeHune knumara.

AHTpPONIOT€HHOE BO3/CHCTBUE HA PACTUTEIBHBIM W >KMBOTHBIA MUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npuponsl. Kpacueie kuuru. Ocobo
oxpansembie ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHBIE TPHUHLMIIBI YCTOMYMBOTO pAa3BUTHUS UeJIOBeUeCTBA W Hpupojibl. PamnmonanbHOe
IPUPOJONOIL30BAaHUE M COXpaHEHHE OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00abHBIX 3KOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €ro BEpOSITHBIC MOCIEACTBUS.

Pa3BuTHE METOIOB MOHHUTOPWHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX MporieccoB. Cucmemmbie
uccne0o08anus nepexooa K pecypcocbepezaroweti u KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonoeuueckoe paznoobpazue u 6uopecypcwi. Hayuonanvuvie ungopmayuontoie
cucmembl, obecneyugarowue 0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxyus MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JemMoHcTpanuu

Tabmuubl ¥ cxeMsl: «3arps3HeHne atMocheps», «3arps3HeHue THIPOchephl», «3arps3HeHHe
nouBbl», «[lapHuKOBBIT 3QdekT», «Ocobo oxpaHseMble TPUPOIHBIE Tepputopuny», «Moaenu
YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: pororpaguu oxpaHseMbIX pacTeHUH U KUBOTHBIX KpacHol kauru Poccuiickoi
®enepanun, KpacHol KHUIM peruoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'N HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHs OOydalOIIMMHCS MPOrpamMM
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIE, METAIPEMETHBIE U IIPEIMETHBIE.

B crpykType JIHUYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS MPOrpaMMbl IO OHOJOTHH BBIJIEIECHbI
CIIEIyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYyYaloIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSATEIBHOCTH u
CaMOOIIPEJIEIICHUIO, Haludue Momueayuu X 00y4YeHHIO OuoJIOTUY, YeneHanpasieHHoe
pazeumue BHYTPEHHUX YOEXICHUI TMYHOCTH Ha OCHOBE KITIOYEBBIX LIEHHOCTEHW U HCTOPUUECKUX
TPagUIMKA pa3BUTHA OHOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUAIOIIUXCS
PYKOBOJACTBOBATbCSA B  CBOECH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKAMH,
IOPUCYLIUMU CHCTEME OMOJIOTMYECKOT0 00pa30BaHUS, HaluyUe NPABOCO3HAHUA FIKOTOTUIECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb 1IeTU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pE3yJNbTaThl OCBOCHHS TMPOTPaMMbI 1O OWOJIOTHU JIOCTUTAIOTCS B EIUHCTBE
y4eOHON M BOCHUTATEIHHOU JEATEIHLHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COITMOKYJIbTYPHBIMH, HCTOPUICCKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM, PUHITHIMH B
o01ecTBe MpaBWJIAMH W HOPMaMHU IIOBEJICHUS W CIIOCOOCTBYIOT IIpoIleccamM CaMOIIO3HAHMS,



CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, PAa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaKCHU, 6epe>i<H0r0 OTHOLICHUA K KYJIbTYPHOMY HaCcJICaIUuro u TpaauuuiaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpele.

JIm4HOCTHBIE pe3yNbTaThl OCBOCHMSI yueOHOro mnpeamera «bHoJOrus» ITOMMKHBI OTpaKkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTallui, [O3UTUBHBIX BHYTPEHHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTU B IPOIIECCE Peau3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) IpaKIaHCKOI0 BOCIIUTAHUSA:

® CchopMHUPOBAHHOCTh TPaXJAHCKOW TO3HMIMK OOydYarolmlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

® OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX INpaB M OOsA3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPaBONOPSAJIKA;

® TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIbHOCTHU IIPpHU CO3AaHUHN yqe6HBIX IIPOCKTOB,
PCIICHHUN y‘I€6HI)IX 1 II03HAaBATCJIBHBIX  3aJayd, BbIIIOJHCHUNU OHOJIOTHYECKUX
SKCIICPUMCHTOB,

® CIIOCOOHOCTH OIPENeNATh COOCTBEHHYI IO3UIMIO IO OTHOLICHHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

® YyMEHME YYMTbIBaTb B CBOUX JEHWCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIell C pa3HbIMM YOEXKACHMSIMH, KYJIbTYPHBIMH ILIEHHOCTSIMU H
COLIMAJIBHBIM ITOJIOKEHUEM;

® TOTOBHOCTh K COTPYAHHMYECTBY B TMPOIIECCE COBMECTHOTO BBINIOJHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX W UCCIEI0OBATEIbCKUX 3a/1a4, YBAXKHUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONIEPKAHUS;

® TOTOBHOCTb K T'yMaHUTapHOHN M BOJIOHTEPCKOU JNEATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

e chopMUPOBAaHHOCTH POCCUICKOMN TPaXTAHCKON MICHTUYHOCTH, MaTPUOTH3MA, YBAKCHUS
K CBOEMY HapoOJy, 4YyBCTBA OTBETCTBEHHOCTH Iiepes POonMHOMN, roploCTH 3a CBOM Kpaw,
cBOIO0 PonuHy, CBOHM S3BIK U KYJIBTYpPY, IPOLUIOE U HACTOALLEE MHOIOHALMOHAIBHOIO
Hapona Poccuu;

e [ICHHOCTHOE OTHOLIEHWE K TNPHUPOAHOMY HACIEAMI0 W IAMITHUKAM IPHUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

® CIHOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKHUX YYEHBIX B CTAaHOBJIEHHE U pPa3BUTHE
Ouosornu, MOHUMAHUs 3HAYEHUs OMOJIOTMM B MO3HAHWHU 3aKOHOB MPUPOJBI, B KU3HU
4eJI0BEKa U COBPEMEHHOT0 O0IIECTBa;

e ujeliHas YOeXKIEHHOCTh, TOTOBHOCTh K ClyXeHHI0 u 3ammre OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIOCOOHOCTD OIICHUBATh CUTyallUlO U MPHUHHMAThb OCO3HAHHBIC PCUICHUA, OPUCHTUPYACH
Ha MOpPAJIbHO-HPaBCTBEHHBIC HOPMbI U ICHHOCTH,

OCO3HAHHUE JIMYHOI'O BKIaJga B IIOCTPOCHUE YCTOP'I‘II/IBOFO 6yz[ymero;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMUM POJUTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEH CEMEWHOW >KM3HU B COOTBETCTBHHM C TPATUIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHHUI;

IIOHUMAaHHEC SMOIIMOHAJIBHOI'O BO3IICI7[CTBPI$[ JKHBOM npupoabl 1 e€ OCHHOCTH,

TFOTOBHOCTb K CaMOBBIPAXKCHHIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
Ka4dycCTBa TBOquCKOﬁ JIMYHOCTH,

5) pusuueckoro BocnuTaHUsA, (HOPMHUPOBAHHS KYJIbTYPhl 3II0POBbS M SMOIHMOHAIBHOTO
OJsiaromnosyuus:

MOHUMAaHKE U peain3alus 310pOBOro u 6e30macHoro oopasa >ku3HM (340POBOE MUTAHUE,
COOJII0/ICHNEe THUTHUEHWYECKUX TPaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTHbIXa, peryiasipHas (usuyeckas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIECHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

IMNOHUMAHHUEC [CHHOCTU IIPpaBUJI HWHAUBHUAYAJIBHOI'O W KOJUJICKTUBHOI'O 0€30I1acHOr0
MMOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 3T0POBBIO U ) KU3HU J'IIOI[CI\/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTPEOICHHS alKOros,
HapKOTHKOB, KypEHHS);

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTB K TPYyAY, OCO3HAHHWEC ICHHOCTU MaCTCPCTBA, pr,HOJ'II-O6I/Ie;

TOTOBHOCThL K  AaKTUBHOH  JEATEIHLHOCTH  TEXHOJIOTHMYECKOM W COLMAIbLHOM
HANPaBIEHHOCTH, CIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH K CAMOCTOSITENBHO
BBITIOJIHATH TaKYIO JIESITEIBHOCTD;

MHTEpEC K paziu4HbIM chepam nmpodeccruoHaIbHON NeATeNbHOCTH, YMEHHE COBEPIIATH
0CO3HaHHBII BbIOOp Oynymiel mpodeccuu W pearn3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE
TUTaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHHIO U CaMOOOPAa30BaHUIO HAa MPOTSHKEHUU BCel
JKU3HU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS

9KOJIOTHYECKH I1eTIecO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU HA 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OMNbITa MJIAHWPOBAHUS
MOCTYIKOB M OIEHKH UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIIel CpeIbl;

OCO3HaHHE ITI00aJIBHOIO XapaKTepa 3KOJIOTMYECKUX IMPo0JIeM U ITyTel UX peLIeHus;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
OpU  peUIeHUH TpoOJieM, CBS3aHHBIX C PalUOHAIBHBIM IPUPOIONOIH30BAHHEM
(cobmroieHue MpaBui MOBECHUS B MPUPO/IE, HAIIPABJICHHBIX Ha COXPAHEHNE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, OMOC(EpHI);

AKTUBHOE HEINpUATHE ACUCTBUM, NPHUHOCALIUX BpEI OKpPYXKAlOLEH IPUPOAHOU cpene,
yMEHUE  IPOrHO3MPOBaTh  HEOJAronpusATHbIE  SKOJIOTMYECKME  IOCIENCTBUS
IpeNpUHUMAEMbIX 1€HCTBUI U IPeI0TBpAILaTh UX;

HaJINMYHUEC Pa3BUTOr0 SKOJOTHYCCKOI'0 MBIIJICHUS, 3KOJOTHYCCKOM KYJbTYPHbI, OIIbITa
JeATEILHOCTH DKOJIOTMYSCKOM HAIIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HMHU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ IMPAKTHUKE, TOTOBHOCTH K Y4aCTUIO B
HpaKTH‘ICCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTH,

8) IeHHOCTH HAYYHOT0 O3HAHMSI:

C(OPMHPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAajore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM u YUTATEIbCKOM KYJIbTYPbI KaK cpeacTBa
B3aI/IM0I[€I\/JICTBI/I${ MCKAY JIOAbMU U ITO3HAHWA MHPA,

MOHMMaHHe creuupUKd OMONIOTMU KaK HayKd, OCO3HaHHs €€ posid B (OPMHPOBAHUHU
PAlMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IEJIOCTHOIO MPEACTaBICHUS 00
OKpYXXalollleM MHpE KaK O €IMHCTBE IMPHUPOAbI, YeJIOBEKa M OOIIEeCTBa, B MO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH U pEleHUH NpodJieM COXpaHEHHs MPUPOHOTO
paBHOBECHS],

Y6G)I(I[éHHOCTL B 3HAYUMOCTH OHMOJIOTHH JJI COBpGMCHHOfI OUBUIIN3alIUN: obecrieueHust
HOBOI'O YPOBHS pa3BUTUA MCIAUIHWHBI, CO3JaHUC TICPCIICKTUBHBIX 6I/IOTeXHOJ'IOl"I/II71,
CITOCOOHBIX pemaTtb PpeCypCHBIC HpO6HCMBI pa3BUTHUA 4YCJIOBCUCCTBA, ITOHUCKA HYTeﬁ
BbIXOJa U3 rI00ANBHBIX  AKOJOTHUYECKUX HpO6HeM U oOecreueHus nepexoga K
YCTOﬁQHBOMy Pa3BUTHUIO, PAOUOHAIBHOMY HCIHOJB30BAHUIO IMPUPOJHBIX PECYpCOB H
(I)OpMI/IpOBaHI/IIO HOBBIX CTaHIAPTOB KU3HU,

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIIIEHUS 001e
KYJIBTYpBbl, ECTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBbHOM
IpaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit pu U3y4eHuu ONOJIOTHH;

IIOHUMAaHHE CYIMIHOCTH MCETOJOB ITIO3HAHUSA, HCIIOJIB3YEMEBIX B C€CTCCTBCHHLIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJIY4aCMBbIC 3HAHUSA JISI aHaJIn3a U 0OBSACHEHHS SIBIIEHUN
OKpyzKarwmero Mupa #“W HOpOUCXOAANIUX B HEM HSMGHCHHﬁ, YMCHHUE [€JIaTb
000CHOBaHHBIC 3aKJIIOUCHHUS Ha OCHOBE HAay4YHBIX (I)aKTOB U UMCHOIIUXCA OJAaHHBIX C
HCJIBIO MOJIYYCHUA JOCTOBCPHLIX BHIBOIOB,

CITOCOOHOCTh CaMOCTOSATENLHO HCIOJB30BAaTh OHMOJIOTMYECKHE 3HAHUS A pCIICHUA
HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;



® (OCO3HaHHC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTh OCYHICCTBJIATH IMMPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC,

® TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHHH MO OHMOJIOTUM B COOTBETCTBUU C YKH3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

Mertanpeamernble pe3yiabTaThl OCBOGHHUsS YydyeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHUE, TPOIECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJJOBaHHEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAIOIINE
dbopmupoBaHrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMH OOYYarolIuXcs;
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynbrare u3zydeHus OMOJIOTHHA Ha YPOBHE CpeHETo 00IIero oopazoBanus y o0ydaromerocs
Ooynyt c(hopMHUPOBAHBI IIO3HABATEJIbHBIE YHUBEPCAIbHBIE y4eOHbIe JEUCTBUA,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘I€6HI)I€ HeﬁCTBHﬂ, PErYIATHBHBIC YHUBCPCAJIBHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeTaHpeI[MeTHLIe PE3yIbTaThl OCBOCHHUA ITPOTpAMMBI CPEAHETO O6H_I€‘I‘O O6pa3OBaHI/I${ JOJIDKHBI
OTpAXKaTh:

ORi1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMU:
1) 6Ga30BbIC TOTHYECKUE IECHCTBHS:

® CaMOCTOSITEIbHO (OPMYIHPOBATh M aKTYaJIM3UpPOBATH MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

® WCIMOJB30BaTh TMPH OCBOCHUHM 3HAHUW MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIM3a,
CUHTE3a, CPAaBHEHHUS, Ki1accu(uKaIu, 0000IIeHHs ), PACKPBIBATH CMBICIT OMOJIOTHYECKUX
MOHATUN (BBLACNATh MX XapaKTepHbIE NPHU3HAKHM, YCTAHABIMBAaTh CBA3U C JPYTrUMU
MOHSTUSIMH );

® OnpeAcATh HEIU ACATCIIBHOCTH, 3aJaBas MapaMCTPbl W KPUTCPHUU HUX OJOCTHUKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

® JHCIOJB30BaTh OHMOJOTMYECKHE IOHATUS JUIsl OObSCHEHUS (AKTOB M SIBJICHHHM >KHUBOMN
IIPUPOJIBI;

® CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHbIC, NEAYKTUBHbIE, IO AaHAJOTHUH),
BBISIBJIAT  3aKOHOMEPHOCTHM W TMPOTUBOPEUHUS B pPACCMATPUBAEMBIX  SIBICHMSIX,
(GbOopMyITHUPOBATh BEIBOJIBI M 3aKITIOUCHHUS,



IMPUMEHATE CXEMHO-MOJCIBHBIC CPCACTBA AJIA NPCACTABICHUA CYIICCTBCHHBIX CBs3EH M
OTHOIIICHUN B HN3Yy4aCMBIX OHOJOrMYECKUX O6’beKTaX, a TaKXKC HpOTI/IBOpe‘II/Iﬁ Pa3HOro
poaa, BEIABIICHHBIX B Pa3JIMYHBIX I/IH(bOpMaHI/IOHHBIX HCTOYHUKAX,

pazpabareiBaTh IUIAaH peHIeHWs npoOjaemMbl C  y4ETOM aHalM3a  HMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIIbBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB LCJIAM,
OLICHUBATh PUCKHU HOCJ'Ie,Z[CTBI/Iﬁ JACATCIIbHOCTH,

KOOP/JMHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUSAX pEANbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU JKU3HCHHBIX Hp06HeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspeiieHus Mnpo0ieM, CHOCOOHOCTBIO U T'OTOBHOCTBIO K CAMOCTOSATEIBHOMY IIOHUCKY
METOJIOB PEUICHUS] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3IUYHBIX METO/I0B MIO3HAHMUS,

HCIIOJIb30BATh PA3JIMYHBIC BUABI ACATCIIBHOCTHU II0 IIOJIYYCHUIO HOBOI'O 3HAHUA, €ro
HHTCPIIPCTAlNU, Hpeo6pa30BaHm0 U IMPUMCHCHHUIO B y‘le6HI>IX CUTYyaludaXx, B TOM YUCIIC
IIpHu CO3JaHNH y‘IG6HBIX " COOUAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTB Hay‘IHHﬁ THII MBIIIIJICHHUA, BJIaACTDb Haquoﬁ TepMHHOHOFHeﬁ, KIIIOUYCBBIMHA
IOHATHUAMU U METOJAMMH,

CTaBUTb U CI)OpMYJ'IPIpOBaTL COOCTBEHHBIE 3agadyud B O6pa30BaTCHLHOﬁ ACATCIIBHOCTU U
JKU3HCHHBIX CUTYAIUIX;

BBIABJIATE HNPUYMHHO-CICACTBCHHBIC CBA3WM W AKTYAJIU3UPOBATL 3a4dady, BBIABUIATH
THIIOTE3Y e€ pCUICHUA, HAXOAUTh apryMCHTBI IJII HOKA3aTCJIbCTBA CBOUX YTBep)KZ[eHHﬁ,
3a1aBaThb MapaMETPbl U KPUTCPUH PCHICHUS

AHAJIIM3UPOBATL IIOJYYCHHBIC B XOJAC PCHICHUA 3adadu pPE3YybTaThl, KPUTHYCCKU
OLICHUBATL UX NOCTOBCPHOCTL, IPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCJIOBUAX;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpPIO6pGTéHHBII>i OIIBIT,

OCYIIECTBIIATH II€JICHANPABICHHBIA MOUCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B
npodeccHoHaNbHYIO Cpeay;

yMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYI0O M  TMPAKTHYECKYH0  00JacTH
KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX o0acTel;

BBIJIBUT'aTb HOBBIC HJACH, IpCjiaraTb OPUTHHAJIBHBIC IMOAXOJAbl W PCIICHHA, CTaBUTHh
HpO6JIeMBI " 3aZla4u, JOMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.



3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(opMaiuu (Tekcre yuyeOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM  JIUTEpaType, OHOJOTMYECKUX CJIOBapsiX M CIIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATN3UPOBATh HH(OPMAIIMIO Pa3IMYHBIX
BUIOB U (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ JIOCTOBEPHOCTb U
HEIIPOTUBOPEYUBOCTD;

(bopMyIHpOBaTh 3aMpoChl M TPUMEHSTH pa3jIMYHbIE METOABI MPH TOUCKE U OTOOpE
Ounonornveckoil nHGOpMaIuu, HEOOXOUMOH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

MpUOOpEeTaTh OIBIT HMCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHMH,
COBEPILIEHCTBOBATh KYJIbTYPY aAKTHUBHOTO HCIIOJIb30BAHUSI PA3IMUYHBIX MOMCKOBBIX
CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY MpeAcTaBIe€HUs OHUOJIIOTHYECKOil
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

UCIIONIb30BaTh HAy4YHBIA $3bIK B KAaueCTBE CpPENCTBA MpU paboTe ¢ OMOJOTHYECKOU
uH(pOpMaIMel: MPUMEHSITh XUMHUYECKHE, (U3NYCCKUE W MATeMAaTUYCCKUE 3HAKU H
CUMBOJIBI, (hOpPMYITBI, a00peBHATYPY, HOMCHKIIATYPY, HCIIOIB30BaTh U IPEOOPA30BLIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIAIHOCTH;

BJIQJCTh HAaBBIKAMU pAaclO3HABaHMS M 3allUThl HH(POpManuH, HHOOPMAUOHHON
0€30IaCHOCTH JIUYHOCTH.

OBnaz{eHne YuuBEepCaJbHBIMU KOMMYHHUKATHBHBIMHA JefCTBUSAMM:

1) oOuienHwue:

OCYILECTBIATH KOMMYHHKAIIMHM BO BCEeX c(epax *KM3HM, aKTUBHO y4acTBOBAaTh B JHAJIOTe
WIM JUCKYCCHU IO CYIIECTBY 0OCyXaaeMol TeMbl (yMEHHE 3a7aBaThb BOIIPOCHI,
BBICKA3bIBaTh CY’KJIECHUS OTHOCUTEJIBHO BBIITOJIHEHMS MPEJIaraéMon 3a/1aui, y4YUThIBAaTh
MHTEPECHI U COTIaCOBAaHHOCTb MO3UIUHI APYTrUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCUH);

pacrio3HaBaTh HeBepOallbHble CpeACTBa OOIIEHUS, MOHMMAaTh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyallUd, YMEThb CMAr4arh
KOH(JIMKTBI U BECTH IEPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS U B3aUMOJCUCTBHUS, TOHUMATh HAMEPEHUS
JIPYTUX JIIOJEH, MPOSIBISTh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOMN
dbopme GpopMyTHpOBaTH CBOU BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHsSI C HCIIOJIb30BAaHHEM S3bIKOBBIX
CpPEJCTB.

2) COBMECTHAs JIEATCIIbHOCTE:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHON U MHIMBUAYAIBHONW pabOTHI IpU
pEeIIeHNH OMOJIOTHYECKOM TPOo0IeMbl, OOOCHOBBIBATH HEOOXOIUMOCTH TMPUMEHEHUS
TPYNIIOBBIX (OpPM B3aUMOICHCTBHS TIPH PEIICHUN YYeOHOU 3a1a4H;



BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACUCTBUN C YUETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJUIEKTHBA,

MPUHUMATh 1I€JIM COBMECTHOW JIEATEIbHOCTH, OpPraHU30BBIBATH M KOOPIUHUPOBATH
JeicTBUS 1O €€ JOCTH)KEHHIO: COCTaBIIATh IJIaH ACUCTBUMN, paclpeaessiTh POJIH ¢ YUETOM
MHEHHUI Y4aCTHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHON pabOThI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHUKA KOMAH/IbI B OOIIMIA PE3yIbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLUCHUBATH MACHU C IMO3UILIMK HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATL MO3UTHBHOC CTPATCTHUYCCKOC TIMOBCACHHUC B PA3JIMYHBIX CUTyaAlUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PETYJISATUBHBIMU JI€HCTBUAMU:

1) camoopraHu3aius:

HCIIOIL30BaTh OHMOJIOTHYECKHE 3HAHUS JJIA BBIABJIICHUSA HpO6J'IeM H HUX pPCHICHHA B
JKU3HCHHBIX U y‘IC6HLIX CUTYyalUsIX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN 1EJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEMCTBUAX W IOCTYNKaxX IO OTHOLICHWIO K JKMBOM IpPHPOJIE, CBOEMY 3J0POBBIO U
3/10POBBIO OKPYXKAIOLINX;

CaMOCTOATCIIBHO OCYHICCTBIIATE IMO3HABATCIBbHYIO ACATCIbHOCTDH, BBIABIIATH HpO6J’I€MI>I,
CTaBHUTb U CI)OpMy.]II/IpOBaTL COOCTBEHHBIC 3agadynu B O6paBOBaT€JIBHOI>'I JACATCIIBHOCTH U
JKU3HCHHBIX CUTYAlUIX;

CaMOCTOSITENILHO COCTAaBJISATh IUIAH PELICHUs IPOOIEMBI C YUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW OHPYIUIMH B pa3HBIX
o0nacTaX 3HAHWN, MOCTOSHHO TIOBBIIATh CBOW 0Opa3oBaTENbHBIM M KYyJIbTYPHBIH
YPOBEHB.

2) CaMOKOHTPOJTb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM;



e BJaJeTh HaBbIKAMH IMO3HABATEIbHONU pedIIEKCHH KaK OCO3HAHHUS COBEpUIAeMbIX 1eHCTBUMI
U MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTAaTOB W OCHOBAaHUI, HCIOJIB30BATh MPHUEMBI
peduiekcuu sl OEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

® YMCTb OLICHUBATL PUCKU U CBOCBPECMCHHO INPUHUMATDL PCHICHUSA 110 UX CHUIKCHUTO,

® [IPUHUMATHb MOTUBBI U APTYMEHTBI IPYTUX IIPH aHAIU3E PE3YyIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CE0S U APYTUX:
® PUHUMATH ceOsl, IOHUMAs CBOM HEJJOCTATKH M JOCTOUHCTBA;
® [PUHUMATh MOTHBBI U apI'YMEHTHI APYTUX IIPH aHAIU3E PE3yJIbTATOB JICATSIHLHOCTH;
® [pHU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIIUOKHY;

® pa3BUBATb CII0COOHOCTH MOHUMATh MUD C NMO3UIUHA APYTOT0 YCJIOBCKA.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ynbTaThl OCBOEHHS colepaHus ydeOHoro mpeamera «buonorus» Ha
yri1yOnéHHOM YpPOBHE OPHEHTHPOBAHbI Ha o0ecrieueHne popHIEHOTO
o0yueHus oOydaromuxcst Onosnorud. OHU BKJIIOYAIOT: crieUUpUUEcKre JUisi OMOIOrMM Hay4YHbIE
3HAHUS, YMEHUS U CHOcoObl JEHCTBHM MO OCBOEHUIO, MHTEPIpETAllMd U IMpeoOpa3oBaHUIO
3HAHUH, BUJbI JAEATEIBHOCTH MO MOJTYYEHUIO HOBBIX 3HAHMHA M MX MPUMEHEHHIO B PA3JIMYHBIX
yuyeOHbIX, a TakKe B pEWIbHBIX JKU3HEHHBIX cuUTyarusx. IIpeamerHele pe3ynbTaThl
IPEeJCTaBJIEHbI 110 I0JIaM U3y4YeHHS.

[IpeameTHBIE pE3yNbTaThl OCBOEHUsA yueOHOTO mnpenmera «buomorus» B [0 kracce NOMKHBI
OTpaXkaTh:

e chOpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(bOopMUPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MIO3HAHUU 3aKOHOB MPHUPOJABI U
pelieHn npodsieM pPalMOHAIBHOTO TMPUPOJOINONIB30BAHMS, O BKIJIAJAE POCCUMCKUX U
3apyOexHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

® BJIAQJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
OMOJIOTHYECKHE TEPMHHBI M TIOHATHS (PKU3Hb, KJIETKa, OpraHu3M, MeTaloJu3M,
rOMEO0CTa3, CaMOPETYJISALUS, CAMOBOCIIPOU3BEIECHNE, HACIIEACTBEHHOCTh, N3MEHYHBOCTb,
pocT u pa3Butue), Ouosornyeckue Teopun (kinerounas teopust T. llIBanHa,
M. IlIneiinena, P. BupxoBa, xpomocomHasi Teopusi HacienctBeHHoctu T.Moprana),
yuenus (H. W. BaBunoBa — o 1eHTpax MHOT00Opa3usi U MPOUCXOKICHUS KYIbTYPHBIX
pacTeHuil), 3aKoHBl (€AMHOOOpa3Ws TMOTOMKOB II€PBOTO TOKOJIEHHUS, PaCIICTUICHHUSI,
YHCTOTBHl FaMET, HE3aBUCUMOTro HacienoBaHusa [. MeHnens, roMoJorn4eckux psaoB B
HacyieAcTBeHHON n3MeHunBocty H. . BaBuiosa), npuHIMNIBI (KOMILIEMEHTAPHOCTH);

® BJaJICHHE OCHOBHBIMU METOJIaMU HAYYHOTO MMO3HAHUS, UCIIOJIE3YEMBIX B OMOJIOTHYECKUX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

e yMEHHUE BBIIECIATH CYLICCTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCIe OakTepuil, rpuOoB,



pacTeHUi, XKUBOTHBIX M YEJIOBEKAa, CTPOCHHS OpPraHOB U CHUCTEM OPTraHOB PACTEHUH,
JKUBOTHBIX, YEIIOBEKA, MPOIECCOB XU3HEICATCIILHOCTH, MPOTEKAIIINX B OPraHU3Max
pacTeHUii, >KMBOTHBIX W UEJIOBEKAa, OHMOJIOTMYECKHUX IPOIECCOB: OOMEHA BEIIECTB
(MeTabonmu3M), MPEBpAIICHUs YHEPTUHU, OPOXKEHHs, aBTOTPOGHOTO U TeTepOTPOPHOrOo
TUTIOB THTaHUsA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
IMOpHOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHUS, PAa3MHOXKEHHS, WHIUBUIYaTbLHOTO
pa3BuTHsL  opraHu3mMa  (OHTOreHe3a),  B3aUMOJCKHCTBUS  TI'€HOB, TIeTEepO3uca,
HCKYCCTBEHHOT'O 0TOOPA;

® YMCHHE YCTAaHABJIMBATh B3aWMOCBS3M MEXIYy OPraHOMIAMU KIETKH M HUX (QYHKIUSMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIHUSIMH, MEXKIy OpraHaMH U CUCTCMaMH
OpPTaHOB y PACTCHHH, KUBOTHBIX M YEIOBEKA U WX (PYHKIUSIMHU, MEKIY CHUCTEMaMH
OpraHoB W WX (YHKIUSMH, MEXTY 3TaliaMd OOMEHa BEIECTB, 3TalaMd KJICTOYHOTO
UKIA W KU3HCHHBIX [UKIOB OPraHW3MOB, J3TanaMd SMOPHOHAIBHOTO pa3BUTHSI,
TEHOTHIIOM U (peHOTUIIOM, (PEHOTHUIIOM U (haKTOpPaMH Cpe/Ibl OOUTAHNS,

® YMCHHUC BBIIBJITH OTIIMYUTCIIBHBIC IMPU3HAKH XUBBIX CUCTEM, B TOM YHUCIIC paCTCHI/II‘/'I,
JKNBOTHBIX U YCJIOBCKA,

® YMCHHUC HCIIOJIb30BATH COOTBECTCTBYIOIHUEC APTYMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TCPMHUHOJIOTUIO
U CHMBOJIMKY IJId OO0Ka3aTCJIbCTBAa POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX

TpyMiIi;

® YMCHHUC DPCIIATh OMOJIOrHYEeCKUeE 3a/la4ui, BBIABJEATH IIPUYHUHHO-CICACTBCHHBIC CBA3H
MCKAY UCCIICAYCMbIMU OMOJIOTHYECKUMHM nmponeccamMu U SABJICHUSAMU, JACJIAaTh BBIBOJBI U
IMPOrHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

® yMEHHE BBINOJIHATH JJa0OpaTOpPHBIE M MpPAaKTHUYECKHE paboThl, cOOM0AaTh IpaBUiia MpPU
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

® YMCHHUC BBIABUI'aTb THUIIOTE3bI, MPOBCPATH HX OSKCIOCPUMCHTAJIBHBIMHU CpPCIACTBAMU,
q)OpMy.]'II/IpyH HeJIb UCCICAOBAaHUA, AHAJIM3UPOBATH ITOJTYUCHHBIC PE3YJIbTAThI U ACJIATh
BBIBOJbI,

® yMEHHE y4acTBOBATh B YUEOHO-HCCIEIOBATEIHCKON pabOTe MO OMOJIOTUM, YKOJIOTHUU U
MEAWIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJIUYHO
MPEJICTABIISITh MMOTYYCHHBIE PE3YNIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIHSIX;

® YMCHHUC OLOCHHUBATH OJTHUYCCKUC AaCIICKTbl COBPEMCHHBIX I/ICCJ'Ie,ZIOBaHI/Iﬁ B o0Onactu
Oouonoruu )51 MCIUIIMHBI (KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIJIOAOTBOPCHUC,
HAIpaBJICHHOC U3MCHCHUC I'CHOMA U CO3JIaHUC TPAHCT'CHHBIX 0p1"aHI/13MOB);

® yYMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHOHATLHON e TETbHOCTH
B 00yacTu OMOJOTHH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEITHCKOTO XO03SHCTBA,
MUIIEBON MPOMBIIUICHHOCTH, YIIIyONIATh MO3HABATENbHBIN WHTEpEC, HANpPaBICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOMIEH MpOo(eccuu W MPOIODKEHUE OMOIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs y4eOHOro mnpeamera «buonorus» B [/ kracce TOMKHBI
OTpaXkaTh:



c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBCHHBIX HayK, B
(GOpMHpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IO3HAHHU
3aKOHOB TPUPOABI M PEHICHUH SKOJOTUYECKHX IPOOJIEM 4YeIOBEUECTBa, a TaKXKe B
pELICHHH BOIPOCOB PAIMOHAIBHOTO IPHPOJOINONB30BaHMS, U B (QOPMHUPOBAHUH
[ICHHOCTHOTO OTHOIIEHHS K IMPHPOJE, OOINECTBY, YEIOBEKY, O BKJIAJE POCCHUHCKHX H
3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CHCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKIIOYACT ONPEICICHUS U
IOHUMAaHME CYIHOCTH OCHOBOIIOJIAralOLMX OMOJOIMYECKUX TEPMUHOB U MOHIATUH (BUJ,
aKocucTtema, ouocdepa), Ouonorudeckue Teopun (dBomronoHHas teopus Y. JlapBuHa,
CHUHTeTHYecKass Teopus »HBomonuu), ydeHus (A. H. CesepuoBa — o mnyrix H
HanpasieHusx sBoitonuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (F€HETHUECKOTO
paBHoBecus [x. Xapau u B. BaitnOepra, 3apozasimeBoro cxoacrsa K. M. bapa), mpasuia
(vuaumyma lO. JInOuxa, 5KOJIOrMYECKOW NHpaMUIbl DHEPTUH), TUMOTE3bl (THUIOTE3a
«vupa PHK» V. I'unbepra);

YMEHUE BJIAJE€Th OCHOBHBIMM METOJaMHU HAy4YHOTO I[IO3HAHMS, HCIOIb3YEMBIMU B
OMOJIOTMYECKUX HUCCIEIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONMHUCAaHUE, U3MEPEHUE,
HaOJIOZICHUE, OJKCIIEPUMEHT), CIO0CO0aMU BBISBICHUS ¢ OLEHKH aHTPOIOTEHHBIX
W3MEHEHUH B MPUPOJE;

YMEHHE BBIJCIATH CYIIECTBEHHBIC INPH3HAKH: BUIOB, OMOTrEOLIEHO30B, IKOCHUCTEM H
Oonocdepsl, CTAOMIN3UPYIOUIETO, ABMKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOOpA,
AJIONAaTPUICCKOIr0O U CUMIIATPUUCCKOTO BI/IZIOO6paBOBaHI/I$[, BJIMAHUSA ABWXXYIIUX CHII
IBOMIONMH Ha TEHO(OHJ MOMYJSIHUH, MPUCHOCOOICHHOCTH OPraHM3MOB K Cpene
06I/ITaHI/I$I, qyepeaoBaHusd HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMH, KpYroBopora BCHICCTB H IIOTOKa
YHEPTUHU B IKOCUCTEMAX;

YMCHHUEC YCTAHABJIMBATH B3aUMOCBA3U MCKIAY MNpoHeCcCaMH 53SBOJKOIHH, ABUKYIIMMU
CHUJIaMH aHTPOIIOIC€HE3a, KOMIIOHCHTAMHU PA3JIMYHBIX OKOCUCTEM U HpI/ICHOCO6J'I€HI/I$IMI/I K
HUM OpPTaHHU3MOB;

YMEHHE BBISBISATh OTJIMYUTENbHBIE TMPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTD
BUJIOB K cpelie OOMTaHUS, a0MOTUYECKUX M OMOTHYECKHX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBS3€i OpraHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX U3MEHEHHI B 9KOCHCTEMAX
CBOEM MECTHOCTHU;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIUKY JI1 JOKAa3aTelbCTBa POJACTBA OPraHM3MOB pPa3HBbIX CUCTEMATHUYECKUX
IpyII, B3aUMOCBSI3M OPraHU3MOB M Cpe/ibl OOMTaHUs, €IMHCTBA YEIOBEUECKUX pac,
HEOOXO/IMMOCTH COXpPAaHEHHs MHOrooOpasusi BHJIOB M OSKOCHCTEM KaK YCIIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YEIOBEYECTBA;

YMCHHUEC pPEIIaTh OuoJ0OruYecKue 3aaa4yu, BBIABIIATE NPUYIUHHO-CIICACTBCHHBIC CBA3U
MCKAY UCCIICAYCMbIMU OHOJIOTHYECKUMH nmponeccamMu U SABJIICHUSAMMU, IACJIAaTh BBIBOJBI U
IMPOrHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBITIOJIHATH JTA0OPAaTOPHBIE U MPAKTUYECKHE paboThl, cOOMOaaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;



YMEHHE BBIABUTaTh TUIIOTE3bl, MPOBEPSATh MX DSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys LIeTb UCCIEIOBAHUS, aHATU3UPOBATh MOJIYYEHHbIE PE3yJIbTaThl U JENaTh
BBIBO/IBI;

YMEHHE y4acTBOBATh B Y4€OHO-HCCIIEIOBATEIBCKOW paboTe Mo OMOJIOTHH, SKOJOTHUU H
MEIUIIMHE, TPOBOJMMOM Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W ITYOJIHMYHO
MIPEACTABIISITH TIOJYUCHHBIC PE3YJIbTAThl HA YUSHUUECKHX KOH(PEPECHIIHSIX;

YMEHHE OIEHUBATh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHHM S>KU3HH, YCIOBEKA H
YeJIOBEUECKMX pac, O TMPUYHMHAX, MOCICICTBHSIX U CHoco0ax MpeaoTBpaICHHS
ro0anbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccHoHanbHOM AeATeIbHOCTH
B oOyactu OMOJIOrWH, SKOJOTHH, MPUPOAOIONIB30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH,
IICUXOJIOTUH, BETEPUHAPHH, CEJIBCKOTO XO3SCTBA, IHIIEBOH IPOMBIIIICHHOCTH,
yriyOnaTe TO3HaBaTEIbHBI HMHTEpPEC, HANpaBJICHHBI Ha OCO3HAHHBIH  BHIOOP
COOTBETCTBYIOLIEH NpOPeccCHd W NPOJNODKEHHE OMOJIOTHYECKOro 00pa3oBaHHS B
OpraHM3aLUsIX CPeIHEro NPo(ecCHOHATBHOTO U BBICIIET0 00pa30BaHMUSL.



TEMATHYECKOE IVNTAHUPOBAHMUE

10 KJIACC
Ne HaumMeHOBaHUe pa3zesioB U TeM NIPOrpaMMbl KosinuectBo yacoB
n/m Bcero  KoHTpoJsibHbIE [TpagTHyecr
paboThI pA6OTHI
1 byoJsioruda kak Hayka 1
2 KviBble cucTeMbl ¥ UX U3yYeHUE 2
3 BuoJsiorusa kiaeTku 2 0.5
4 XrMUYecKas opraHvu3anus KJIeTKU 10 1
5 CtpoeHue U PyHKIUH KJIETKHU 8 2
6 O6MeH BelecTB U IpeBpallleHue 3HEPTUH B 9 1
KJIeTKe
7 HacnepcrBeHHas nHpopMaLus U peasnsalnus eé 9 0.5
B KJIETKE
8 JKn3HeHHBIN UK KJIETKH 6 1
9 CtpoeHue U PYHKIUM OPraHU3MOB 17 1.5
10  Pa3MHOKeHHe UM pa3BUTHE OPTraHU3MOB 8 1.5
11 T'eHeTHKa - HayKa O HacCJIeICTBEHHOCTH U 2 0.5
VM3MEHYMBOCTH OPTaHU3MOB
12  3aKOHOMEpHOCTU HAC/JIeACTBEHHOCTHU 10
13  3aKOHOMEpPHOCTH U3MEHYUBOCTHU 6
14  T'eHeTuKa 4YesiOBeKa 3 0.5
15  Cesekuusi opraHu3MoB 4 1
16  BuoTexHOJIOTHS U CUHTEeTUYeCcKask OUOJIOTUS 4
17  Pe3epBHOe BpeMsd 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 13
11 KJIACC
Ne HanMeHOBaHue pa3ziesoB ¥ TeM IPOrpaMMEl KoJsinyecTBO 4acoB
n/m Bcero KoHTpoJsibHBIE [Ipak
paboThl p
1 3apoxJeHue U pa3BUTHUE 3BOJIIOLMOHHBIX PEACTaBJIEHUN 4
B GUOJIOTUH
2 MuUKpo3BOIIOLMA U €€ pe3yIbTaThl 14
3 Maxkpo3BoJitoLiud U €€ pe3yJbTaThbl 6
4 [IpoucxoxaeHue U pa3BUTHE )XKU3HU Ha 3eMJie 15
5 [IporcxoxeHue yes0oBeKa — aHTPOINOreHe3 10
6 JKOJIOTHSl — HAayKa O B3aUMOOTHOIIIEHHUSAX OPraHU3MOB U 3
HaZl0praHU3MEeHHbIX CUCTEM C OKpYKarwollel cpesion
7 OpraHu3Mbl U cpejia OOUTaHUSA 9
8 JKOJIOTHS BUAO0B U MONYJSLUU 9
9 JKOJIOTHS COOOIIECTB. JKOJOTUYECKHE CUCTEMbI 12
10 buocdepa - riob6anbHasgA IKOCUCTEMA 6




11 YesioBek ¥ OKpy:xawlas cpesa 6
12  PesepBHOe BpeMms 8
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 0

Hcnoab3yemble TEXHOJIOTHH, MeTOABI M (OPMBI PadOTHI: IS PeaTU3aluy MPOTrPAMMBI
Kypca Owomormu B 10-11 xjaccax B pamMKax CHCTEMHO-IEATEIbHOCTHOIO IOIXO0AA,
UCTIOJIB3YIOTCS TE€JarOTHYeCKue TEXHOJOTHH OOyYeHHsI, KOTOPbIE MOAOHPAIOTCS JUIS KaXKIO0TO
KOHKPETHOI'O KJlacca, YpoKa, a TakKe TEXHOJIOTHH, criocoOcTBytolue popmupoBanuio YV /1.
OO6pa3zoBaTeabHbIE TEXHOJIOTHU:
- uH(pOpPMaLMOHHBIE IEAATOTUYECKIE TEXHOJIOTUH;
— TEXHOJIOTUH WHAMBHUIYAIBHOTO U AU(PepeHINPOBAHHOTO MOAX01a K 00YJaIOIIMCS;
— TEXHOJIOTHUSl COTPYAHHYECTBA;
- 00yYCHHE B HETPAIUIIMOHHBIX CHCTEMaX OpraHHM3aIMK YIeOHOTO MpoIiecca;
— TEXHOJIOTUS MHTCHCHU(PHUKAIMK OOy4yeHHUS HAa OCHOBE CXEMHBIX M 3HAKOBBIX MOJIENEi
yueOHOro MaTepuarna;
— TEXHOJIOTHUS JINYHOCTHO-OPUEHTUPOBAHHOTO O0yUYEHUS M BOCIIUTAHUS;
— TEXHOJIOTUH MPOOJIIEMHOTO O0YUYCHHUS;
- HUH()OPMAIIMOHHO-KOMMYHHUKAIIUOHHBIE;
- 3II0pOBBECOEpETaIONINE;
— TEXHOJIOTUU COBPEMEHHOT'O TPOEKTHOTO O0yUYECHHS;
~ TEXHOJIOTHS OTIOPHBIX CXEM;
— TEXHOJOTHusl O0y4eHHs JeTel C MpU3HaKaMH OAapEHHOCTH U JIp.
®opmbl pabOTHI:

- (poHTAIIbHAS;

—- WHAWBHIYyaJIbHAs;

- TIpymIoBas;

- muddepeHIInpoBaHHO-TPYIIIIOBAS.

Mertonbl 00yueHus:

—-  OOBSICHUTEIBHO-UIUTIOCTPATUBHBIN;

~ TOHMCKOBO-KOHCTPYKTUBHBIN;

- TIpOO0JIEMHO-TIOMCKOBBIN;

—  HCCIIeI0BATENbCKO-TBOPUYECKUIA;

- CJIOBECHBIN;

— HarISIHBIN,

- TIPAKTUYECKHUU.

®opmbl 00yUEHHUS:

- Oecena;

- JIeKLHs;

- KOH(epeHIHs;

- JIACIIYT;

- CeMHHap;

- DKCKypCHS;

- MPaKTUKYM;

- JlenoBas urpa;

- CMOTp 3HAHUI;

- camocTosiTeTbHas padboTa;

@DOopMBI KOHTPOJIA:

- Tekymwui (mpoBoAMTCS B (hopMe TPOBEPOYHBIX PAOOT, paccuuTaHHbIX Ha 40 MUHYT,
TECTOB M  CAMOCTOSITENBHBIX, MpaKTHYeCKHUX pabor Ha 15-20 wMuHYT C
nuddepeHIMPOBaHHBIM OIICHUBAHHUEM ),

~  UTOTOBBIN (IPOBOATCA NOCIE U3YUEHHS HanboJIee 3HAaUUMBIX TEM MPOTrPaMMbI




Kpurtepun onenuBanns pasjiu4yHbIX ¢Gopm padoThl 00y4aroluxcs Ha YPpOKe
OneHka YCTHBIX OTBETOB YYALIUXCH

OTMeTKa

XapakTepucTUKa OTBETa

OTMeTKa «5»:

- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;
- MaTepuall U3JI0KEH B ONPENEICHHON JIOTMYECKOH MOCIE10BAaTEIIBHOCTH
- OTBET CAMOCTOATEIIbHBIN.

OTMeTKka «4»:

- OTBET HOJHBIN 1 HpaBI/IJ'II)HHﬁ Ha CHOBaHUH U3YYCHHBIX TGOpHﬁ;
- MaTc¢pural U3JI0KCH B OHpeHeHeHHOﬁ JIOTHYECKOM MOCJICAOBATCIIBHOCTH, IIPHU 3TOM
AONYIICHBI IBC-TPHU HECYIICCTBCHHEBIC OI_HI/I6KI/I, HCITPABJICHHBIC I10 Tpe6OBaHI/IIO YUUTCIIA.

OtMmeTka «3»:

- OTBET IOJIHBINA, HO MPH ATOM JIONYIIEHA CYIICCTBEHHAs OITMOKA MJIM OTBET HEITOTHBIMH,
HECBSI3HBIN.

OTMeTKa «2»:

-TIpH OTBETE OOHAPYKEHO HETIOHMMAHUE YYaIIMMCsl OCHOBHOTO COJICPKaHUS y4eOHOTO
MaTepHalia UM JOMYyILEHb! CYIIeCTBEHHbIE OIINOKHU, KOTOPBIE YUaIUIiCs HEe MOXKET
HCIPABUTD [IPU HABOJSIIMX BONPOCAX YUUTENS UM OTCYTCTBUE OTBETA.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OrMeTKa

XapakTepUCTHKA OTBETA

OTMeTKa «5»:

- 3alaHu A BBIIIOJIHCHBI ITOJIHOCTBIO U IIPABUJIBHO, BO3MOKHA HCCYIIICCTBCHHAA OIINOKA.

OTMeTKa «4»:

- 3a/1aHUS BBITIOJTHEHBI HE TMOJTHOCTHIO WM JIOMYILIEHO HE 0oJiee IBYX HECYIIeCTBEHHBIX
OIITNOOK.

OtTMmeTKka «3»:

- pa60Ta BBIITOJIHCHA HE MCHEC Y€M HAIIOJIOBUHY, JOMYIICHA OJJHA CYHICCTBCHHAA OIIMOKA U
ITpH 9TOM JABC-TPU HECYHICCTBCHHBIC.

OTMeTKa «2»:

- paboTa BBINIOJIHEHA MEHBIIIE YEM HAIMOJIOBUHY WU COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OIITNOOK.

OTMeTKa

XapaKTepI/ICTI/IKa OTBCTA

OTMeTKa «5»:

- pa60Ta BBITIOJTHCHA IMOJIHOCTBIO M ITPAaBHUJIbHO, CACTIAHBI ITPABUJIBHBIC Ha6J'IIOI[€HI/I$I n
BBIBOJbI,

BEIIECTBAMH U 000PYI0BAHHEM;
- IPOSIBJIEHBI OPraHU3alMOHHO - TPYJOBbIE YMEHUS, IOIIEPKUBAIOTCSA YHUCTOTa pabovero
MeCTa U MOPSIOK (Ha CTOJIe, SKOHOMHO HMCIIOJIb3YIOTCS PEaKTHBBI).

OrTMeTKa «4»:

- pa60Ta BBITIOJTHCHA IIPABUJIBHO, CACIAHbI ITPABUJIBHBIC Ha6J'IIO)IeHI/I$[ H BBIBO/JIbI, HO ITpH
ATOM 3KCIIEPUMEHT MPOBECH HE MOJIHOCTHIO WM JIOMYIEHbl HECYIIECTBEHHbIE OIIMOKH B
paboTe ¢ BeuiecTBaMu U 000pyA0BaHUEM

OTMmeTKka «3»:

- paboTa BBIMIOJHEHA IPAaBUIHHO HE MEHEE YeM HAIlOJIOBUHY WIIU JIOIMYILEHA CYIIECTBEeHHAs
ommnoOKa B X0JIe dKCIIEPUMEHTA B 00bICHEHUH, B 0QOpMIIEHUHN pabOThI, B COOIIOCHUH
NpaBUJI TEXHUKU OE€30MaCHOCTH Ha paboTe ¢ BeleCTBaMU U 000pYAOBaHHEM, KOTOpast
UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- IOTIYIIEeHHI O0Jiee ABYX CYIIECTBEHHBIX OMIMOOK B XO€: SKCIIEPUMEHTA, B O0BICHEHUH, B
odopmiieHnH paboThI, B COOTIOICHUN TTPaBUJI TEXHUKH 0€30MacHOCTH NP paboTe C
BEIIECTBAMH U 00OPYIOBaHUEM, KOTOPbIE YUAIIUNACS HE MOXKET UCIPABUTH JaXe O
TpeOOBAHUIO YUHUTEIIS;

- OKCIIEPUMEHT OCYIIECTRIICH IO TJIaHy ¢ YI€TOM TEXHUKH 0€30MMaCHOCTH U TIPABUII pabOTHI C




OuneHka 3KCNepUMEHTAIbHBIX YMeHHH (J1a00paTOpHbIe U MPAKTHYECKUE 3aJaHUA)

OIIeHKa TECTOBbIX paﬁoT Yqamuxcs

OTMeTKa XapakTeprucTHKa OTBETA

Otmerka «5»: | [IpaBunbHbIX 0TBeTOB 90%-100%

Otmerka «4»: | [IpaBunbabIx oTBeTOB 70%- 89%

Otmerka «3»: | [IpaBunbbIx oTBeTOB 40%- 69%

Otmerka «2»: | IIpaBunbHbIX 0TBeTOB MeHee 40%

OueHka NPOEKTHBIX padoT yyaluxcst

OTMeTKa

XapaKTepI/ICTI/IKa OTBCTAa

OTMeTKa «S5»:

Lenb yeTko chopmynupoBana 1 yoenuTenbHo o0ocHOBaHa. [IpencTaBien pa3BepHyThIN
IJIaH JOCTHIKEHUSA LIeTH TpoeKTa. Tema MpoeKTa pacKphiTa MOJTHOCTHIO U MCUEPITBIBAIOIIIE.
PaGota comepxuT AOCTAaTOYHO MOJHYIO HHPOPMAIIUIO U3 PA3IUYHBIX HCTOYHUKOB.
[Ipencrasnen aHaiu3 CUTYyalMi, CKJIAJIBIBABIIMXCS B X0J1€ pabOTHI, clleJaHbl HEOOXOIUMBbIE
BBIBOJIbI, HAMEYEHBI IIEPCIIEKTUBBI pa0oThl. PaboTa oTIMYaeTcs TBOPUECKUM MOIXOIOM,
COOCTBEHHBIM OPUTHHAILHBIM OTHOIIIEHUEM aBTOpPA K Hjee nmpoekTa. Pabora oTimyaercs
YETKUM U TPAMOTHBIM O(OPMIICHHEM B TOUHOM COOTBETCTBHH C YCTAHOBJICHHBIMU
npaBujiaMu. BEICTyIIEHHE COOTBETCTBYIOT TPEOOBAHMSIM ITPOBEICHUSI IPE3EHTAIIUHU, OHO HE
BBIIIJIO 32 PAaMKHU PETJIaMEHTa, aBTOP BJIAJEET KyIbTypOil OOIIEHUS C ayAUTOPHEH,
[Ipe3eHTAalMsI XOPOILIO MOATOTOBIIEHA, aBTOPY YJAlI0Ch 3aMHTEPECOBAThH Ay IUTOPHIO.
[TpoayKT MOTHOCTBIO COOTBETCTBYET TPEOOBAHMSIM KauecTBa (3CTETUUEH, y100eH B
WCIIOJIb30BaHUH, COOTBETCTBYET 3asIBJICHHBIM IIEJISIM).

OTMeTKka «4»:

Llens copmynupoBaHa, HO He 00ocHOBaHa. [IpencTaBiieH KpaTKUi MIIaH TOCTHXKEHUS LIETH
npoekTta. Tema mpoekTa packpbiTa He MOJHOCThIO. PaboTa conep >kUT He3HAYUTENbHBIH
00BbeM MoIXoAsMIIeH nH(pOpMALUK U3 OTPAaHUYEHHOI'0 YMCJIa OJHOTUITHBIX UCTOYHUKOB.
[IpencraBieH pa3BepHYThI 0030p pabOTHI IO JOCTUKEHUIO 1IeIEH, 3asBJICHHBIX B IPOEKTE.
PaboTa camocTosiTeNIbHAS, IEMOHCTPUPYIOIAsl CEPhE3HYI0 3aMHTEPECOBAHHOCTDb aBTOPA,
MPEIIPUHSTA MONBITKA MPEICTABUTh JIMYHBINA B3IJIs1/1 HA TEMY IIPOEKTa, IPUMEHEHBI
3JIEMEHTHI TBOpUecTBa. [IpeAnpUHATHI MONBITKH 0POPMHUTH PAOOTy B COOTBETCTBUU C
YCTaHOBJICHHBIMU IIPAaBUJIAaMH, IPUAATH €l COOTBETCTBYIOLLYIO CTPYKTYpY. BhICTyIIIeHe
COOTBETCTBYIOT TPEOOBAaHUSAM MPOBECHUS IPE3CHTAIIMH, OHO HE BBIILIO 332 PAMKU
perjamMeHTa, Ho aBTOp He BiaJieeT KyJIbTypoil 00IIeHus ¢ ayAuToprei (yMeHne oTBedaTh Ha
BOIIPOCHI, JOKA3bIBaTh TOUKY 3peHHs). [IpoIyKT He MOIHOCTBIO COOTBETCTBYET TPEOOBAHUIM
KayecTBa

OTMmeTKka «3»:

Llens copmynupoBaHa HeueTKo 1160 He chopmyaupoBana. [IpeacraBieHHbli 1aH He
BEJIET K JIOCTH)KEHUIO 1IeJIM MPoeKTa. Tema nmpoekTa packpbita pparmeHTapHo. bosbias
4acTh NMPEICTaBIEHHON HHPOPMALIMU HE OTHOCUTCS K TeMe paboThl. AHAJIN3 3aMEHEH
KpaTKUM OIHMCAaHUEM XOJa U MopsAka paboTsl. ABTOp MPOSBUI HE3HAUNTENbHBIN HHTEPEC K
TeMe MPOEeKTa, HO HE MPOJEMOHCTPUPOBAII CAMOCTOSTEILHOCTH B paboTe, He NCIOIb30BAT
BO3MOXHOCTH TBOPYECKOI'0 MoAX0/1a. B muchbMeHHOM 4acTu paboThl OTCYTCTBYIOT
YCTAaHOBJICHHBIE MTPABHJIAMH MOPSAIOK U YETKasi CTPYKTypa, JOMYIIEHbI OLTHOKH B
oopmieHun. BricTyruieHne He COOTBETCTBYET TPEOOBaHUSIM ITPOBEACHUS MPE3EHTALINN.
[IpoeKkTHBIN MPOTYKT HE COOTBETCTBYET TPEOOBAHUSAM KauecTBa (ICTETUKA, YA0OCTBO
UCIOJIb30BaHUs, COOTBETCTBUE 3asIBJICHHBIM IIEJISIM)




OueHka ymMeHHUil pelmiaTh pacyeTHbIe 3124

OTMeTKa

XapakTepHucTuKa OTBETa

OTMeTKA «5»:

- B JIOTUYECKOM PACCYKIICHUU M PEIICHUU HET OMMOOK, 3a7a4a perieHa paioHaTbHbIM
CIoco0oM;

OTMeTKa «4»:

- B JIOTUYCCKOM pacCCYKACHUHU U PCUICHUA HET CYIICCTBCHHBIX OH_II/I6OK, HO 3aJia4ya pCuICHa
HEpallMOHAJIbHBIM CHOCO6OM, HJIM JOIIYIICHO HE Ooiee ABYX HECYHICCTBCHHBIX OIIIHOOK.

OtTMmeTKka «3»:

- B JIOTUYCCKOM pacCCYKACHUHN HCT CYIICCTBCHHBIX OH_II/I6OK, HO JOITylHICHa CyIeCTBCHHAsA
oImnOKa B MATEMATHUYECKUX pacucTax.

OTMeTKa «2»:

-UMCCTCA CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM PACCYXKACHHUU U B PCHICHUU.

Y4eOHMKH M y4eOHbIC TOCOOHUS VI yHAIUXCH:

e buonorus. 10, 11 knacc: yue0. ans o0uieo0pa3oBat. Opranu3alyii: npoQUIbLHBIHA
ypoBeHb/B.B ITaceunuk-2-e uzn.-M: [Ipocsemenue, 2020r.
AxkumoB C.M. m gap. buomorms B Tabnmiax, cxemax, pHCYHKax. Yd4eOHO-
obpasoBarenbHas cepus. - M: Jluct-Hsio, 2004. — 117c.

e ToroBumcs k EI'D. buonorus/O6mias 6uonorus. - M.: JIpoda, 2021r. - 254c.
3aHuMmarenbHble MaTtepuaibl W (aKThl MO OOIIeH OMOJIOTMH B BONpOCaX H

orBerax. 5-11 kmaccel/aBT.-coct. M.M..bomnapyk, H.B. Koseutnna. Bonrorpan:
VYuurens, 2020r.-174 c.
3aHuMarenbHble MaTepuaiabl M (akTel 1Mo oO0mell OMoIorMU B BOMNpoOcax H
orBerax. 5-11 kmaccel/aBT.-coct. M.M.boanapyk, H.B.Kosbumnna. Bonrorpan:
VYuurens, 2018r.-174 c.

e KoHTponbHO-U3Meputenbuble Matepuansl. buomorus: 11 kmacc /  Cocr.
H.A.Bormanos - M.: Bako, 2013.-80 c.

o Kupunenko A.A, Konecuuko C.H... buonorus. Tematndyeckue tectol. [logroroka
k EI'D. Hoswie 3aganus. 10-11 knaccel. - Poctos-Ha-Jlony «Jlernon», 2020 r.-416 c.

Y4yeOHO-MeTOAUYECKHE TOCOOUS A yUNTeJIs
OcHoBHasi iMTEpaTypa:

buonorust.  IInannpyemsie pesynbrarel. Cuctema 3amanmid. 10-11 wmaccer. /IA. Boponuna, T.B.
NBanoga, I'.C. Kamnosa. - M.: [Ipocetenne, 2019 1. -158 c.

buonorust 5 -11 kmaccel: mporpamMmbl AJisi 00IIe00pa30BaTENbHBIX YUPEKICHUN K
KOMIUIEKTY Yy4eOHUKOB, CO3/IaHHbIX 1oj pykoBojcTBoM B. B. Ilaceunuxa/aBt. Coct. T
M. IManpasieBa. - M.: Ipoda, 2021.

I'otoBumcest k EI'D. buonorus/O6mas 6uonorus. - M.: Ipoda, 2019 r. - 254c.
3aHuMaTebHBIE MaTepHaIbl M (PaKThI MO O0IIel OMOJOoTHH B BOMPOCax M OTBeTax. 5-11
KJacchl/aBT.-cocT. M.M. bomnapyk, H.B. Kosumnna. Bonrorpan: Yuurens, 2018.-174 c.
KonTponbHo-uzmepurensusie Mmatepuainsl. buonorus: 11 knace / Coct. C.H. bepe3una. -
M.: Bako, 2020.-112 c.

Kupunenko A.A, KonecuukoB C.U... buonorus. Tematnueckue tectsl.llogroroska x EI'D.
Hoseie 3aganus. 10-11 kimaccel. - PoctoB-Ha-J/lony «Jlernon», 2020 r.-416 c.

HNHTepHeT-pecypcesl

1. Enunslii oOpazoBaTenbHbIi mopTan 1 ceHTSI0ps. — [DIeKTpOHHBIN pecype] —

pexuM JocTyna: WWWw.1september.ru;



http://www.1september.ru/

2. BUUHOM. JlaGopaTopus 3HaHUH. — [ DNEKTPOHHBIN pecypc| —
pexum goctyna: www.metodist.[bz.ru;
3. www.edios.ru — Di0¢ — EHTP TUCTAHIIMOHHOTO 0Opa30BaHHSI

4. www.km.ru/education - yaeGHbIe MaTepHabl K CIIOBapHU Ha caiite «Kupuint u
Medoawmii»

5. http://djvu-inf.narod.ru/ - snekrponHas OubIHOTEKA

MaTtepuainbHO-TeXHHUYECKOE o0ecnieuyeHne 00pa30BaTeIbHOI0 NMpolecca

Kabuner OwWoONOrMM OCHAIlEeH AaBTOMATH3HPOBAHHBIM pPAa0OYUM MECTOM  yUHUTEIIS,
MHTEPAKTHUBHBIM KOMIUIEKCOM, JIOKYMEHT-KaMepoi, MHOTO(QYHKIHOHAIHHBIM IE€YaTAIOIINM
YCTPOMCTBOM, BBIXOJOM B HMHTepHer. Ha ypokax, mpu HE0OXOJUMOCTH, HCIOJB3YIOTCS
MOOWJIBHBIN KJIacC.

ITeyaTHBIE MOCOOHS
1. JleMOHCTpalMOHHBIH MaTepHal B COOTBETCTBHM C OCHOBHBIMH TEMaMH IPOTPaMMBbI
00y4eHwusI.
2. YMK no npeamery «buoiorus»

Y4yeOHo-TpakTHYECKOE U Y4eOHO-1a00opaTOpHOE 000pyI0BaHHE
1. Mukpockon
2. MukporpenapaTsl
3. Kowmrmutekr nmaboparoproro obopynoBanus

1-4. Moaenu uBeTKOB — 4 TIT.

-MOJeJb IIBETKA MIIIEHUIIbI;

- MOJIEJIb I[BE€TKA TOpPOXa MOCEBHOIO;

- MOJIETIb IIBETKA CYPENKH;

- MOJIETIb 1IBETKA KapTo(ers;

5. «Coprta s1010HU» 4.1,2. (MyJIsIKK)

6. lunamuueckast Mmojienb «Pa3MHOKEHHE TOJTOCEMEHHBIX .
7. «'pulbl che100HBIE M HECHEAOOHBIC» (MYIISIKH).
8. XJIOMUYaTHUK.

9. Bpenurenu cana.

10. Bpenutenu jieca — 2 mr.

11.TyToBbIil mienkonpss — 2 mr.

12. Uckomaemble OCTAaHKH KUBOTHBIX.

13.Mopckoit €x.

14. Mopckas 3Be31a.

15. MegonocHas nuena — 2 1T.

Braoicnvie npenapameo:

16. T'amroka OOBIKHOBEHHAs

17.Peunoit pak

18.TpuTton rpeGeHyYaThIi

19.Ctpoenune OproXoHOTOr0 MOJUTIOCKA
20.BHyTpeHHE CTpOEHHE JISTYIIKA

21. be33yOka

22. BHyTpeHHE CTPOEHUE AO0KAEBOI0 YepBs — 3 IIT.
23. TpuTOH ¢ TMUNHKAMU


http://www.metodist/
http://lbz.ru/

24 .BHyTpeHHE CTpOSHUE PHIOBI

25. Meny3a aypenust — 2 miT.
26.9XMHOKOKK.JTMYMHKA

27. JlaHueTHUK

28. Pa3aMHOXEHUE KOCTHCTON PHIOBI.

Anamomuueckue mooenu
29. Monaens rogoBHOTO Mo3ra ( Ha 3 4yacTu).- 2 T,
30. [Touka 4yenoBeka.
31. ropranp yenoBeEKa.
32. Yepen.
33. Mopens rna3za
34. Topc yenoBeka.
35. Ckener uenoBeka.
36. Mognens yxa.
37. BectuOynsapHbIii anmapar.

T'epoapuu
38. I'epbapuii pacTtenuii it 6 Kjiacca Mo CUCTEMAaTHKE PaCTEHUM C
OIpeAeIUTENbHBIMU KaPTOUKAMHU.
39. OcHOBHBIE IpyNIIbl pacTeHUH 4. 1.
40. OcHOBHBIE TPYIIIBI PACTECHUH 4.2.
41. Jlnnamuueckas MoJielib «3akoHbl MeHaes .
42. Jlunamuueckast MoJieNb «/lenenue KieTkm.
43.Yyyeno cu3oro romayos.
44. Yyueno copoku.
45.Uyueno rpaya.
46.Uyueno myku.
47.Ckener kapra.



10 KJIACC
Ne HaunMeHoBaHUe pa3zesoB U TEM
n/o porpaMMbl
1 BbuoJsiorusa Kak Hayka
2 7KuBble cucTeMbl U UX OpraHru3aLUs
3 XMMHYECKUH COCTaB U CTPOEHUeE KJIETKH
4 ’KusHe eaTeIbHOCTD KIETKHU
5 PasMHOXxeHUe U MHAUBU/yaJIbHOE
pa3BUTHE OPraHU3MOB
6 HacnezncTBeHHOCTh ¥ KI3MEHYMBOCTD
OpPraHU3MOB
7 Cenexknus opraHu3aMoB. OCHOBBI
OUOTEXHOJIOTUH
8 Pe3sepBHOe BpeMA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
11 KJIACC

Ne HauMeHoBaHue pa3ziesioB U TeM IPOTrPaMMBbI
n/m
1 JIBOJIIOIJMOHHAA GMOJIOTHSA
2 Bo3HHKHOBEHHE U pa3BUTHE XXU3HU Ha
3emiie
3 OpraHu3MBbl U OKpY>Katolasi cpefia
4 Coo611ecTBa U 9KOJIOTUYECKHUE CUCTEMBI
5 PesepBHOe BpeMsi

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE

Bcero

34

Bcero

34

KosinyecTBO 4acos

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

0.5

1.5

KosmuecTBO yacoB

KoHTposabHbIe [IpakTHyeckue
paboThl paboThl
1
0.5
1
0 2.5

J/1eKTpOHHbIE (11U POBLIE)
obpasoBaTesibHble PeCypChI

bu6anoTteka LJOK
https://m.edsoo.ru/7f41c292

bu6anoTteka LJOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292

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

bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
Bubanoreka LIOK
https://m.edsoo.ru/7f41c292

JseKTpoHHbIE (IMPPOBLIE) 06pa30BaTE/IbHBIE
pecypcel
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bu6suoreka IJOK https://m.edsoo.ru/7f41cc74
bu6anoTeka L|OK https://m.edsoo.ru/7f41cc74
bu6anoTeka L|OK https://m.edsoo.ru/7f41cc74
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