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PaGouas mporpamma coctaBiieHa Ha OCHOBE IPUMEPHON padouell mporpaMMel
cpenHero obmiero oOpa3oBaHus «buonorus», pexkoMeHaoBaHHOW denepanbHbIM
rOCy/IapCTBEHHBIM OIO/PKETHBIM HAy4YHbIM yupexaeHueM «MHCTUTYT cTpaTeruu
pasButust obpazoBanus» (D®I'BHY «MCPO») Ha ocHoBe 3akoHa Poccuiickoi
Oenepanun «O6 obpazoBannu B Poccuiickort @eneparumy ot 29.12.2012 Ne 273
(pen. ot 17.02.2023); nmpukaza MunucrepcrtBa oOpa3oBaHus U Hayku Poccuiickoit
@eneparuu ot 17.05.2012 No 413 (pen. ot 12.08.2022) «O6 yTBepx aeHUU
(denepalibHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro OOIIEero
oOpasoBanusi»; npukaza MunucrepcTBa npocsemienus Poccuiickoit deneparuu ot
12.08.2022 Ne 732 «O BHeceHMM H3MEHEHUM B (enepalbHbIi TOCYyIapCTBEHHBIN
oOpa3oBaTeNbHBI CTaHIAPT CpPEAHEro oO0mero oOpa3oBaHMs, YTBEPXKIECHHBIN
npukazoM MuHuCTepcTBa oOpazoBaHus U Hayku Poccuiickoit denepanuu ot 17 mas
2021 r. Ne 413»; npukaza MunucrtepcrBa npocsenieHus: Poccuiickoit ®@enepanuu ot
21.09.2022 Ne 858 «O0 yrBepxkaeHUM ¢denepaabHOro TMepeuHsl Y4eOHUKOB,
JOMYLIEHHBIX K HCIOJIb30BAHUIO MPH peaJu3alid HMMEIIUX T'OCYyAapCTBEHHYIO
aKKpeIUTalHui0 00pa30BaTENbHBIX MPOTPAMM HAYaJbHOIO OOIEro, OCHOBHOIO
o0miero, cpenHero oOmIEro 00pa30BaHUs OPraHU3ALUSAMHU, OCYIIECTBISIIOIINMU
0o0pa3oBaTeNbHyI0  JICSATENBHOCTh W YCTAHOBJEHHUS  NPENETBbHOTO  CpOKa
MCIIOJIb30BaHUsl UCKIIIOUEHHBIX YUEOHHKOBY; MpuKa3za MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®enepanuu ot 23.11.2022 No 1014 «O0 yTBepxkaeHuu (penepaibHOro
roCy/IapCTBEHHOI0 00pa30BaTEeIbHOTO CTaHJapTa CPETHEr0 OOIIET0 0Opa30BaHUs».

Opranuzanus-pa3padoTymK: ['ocynapcTBeHHOE ABTOHOMHOE
npodeccuoHabHOE  00pa3oBaTelnbHOE YyupekaeHHe UYyKOTCKOro aBTOHOMHOTO
okpyra «Yykorckuii MHOTOTIpOoGWIbHBIH Kosuiex» (nanee FAIIOY UAO «UMK»).

Pa3zpabotuuk:
Cwmonbckas 4. Y., npenonasatens AIIOY HAO «YMK»

Pexomennosana Meroanueckum coBetoM ['AIIOY HAO «UMK)»
[Tpotokoa Ne 06 ot «18» anpenst 2023 r.

YrepikaeHa Ilpukazom Ne 01-10/394 or 31.08.2023 r. «O0 yTBepkaeHUU
00pa30BaTeNbHBIX IPOTPaAMM)
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1. MOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMmmMa cocTaBjieHa Ha OCHOBE PUMEPHON padoueil mporpaMmMbl
cpenHero obmero oOpaszoBanusi «buonorus», pekomengoBanHoil denepambHBIM
roCyJapCTBEHHbIM OFOJKETHBIM HAay4YHBIM YyupexJeHueM «HCTUTYT cTpaTeruu
pazButust obpazoBanus» (OI'BHY «MCPO») na ocHoBe 3akoHa Poccuiickoit
Odenepanuu «O0 obpazoBanuu B Poccuiickoit deneparum» oT 29.12.2012 Ne 273
(pen. ot 17.02.2023); mpukaza MuHuctepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparuu ot 17.05.2012 Ne 413 (pea. ot 12.08.2022) «OO6 yTBEepXICHUU
deneparbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO OOIIero
oOpa3zoBaHus»; NpuKaza MuHHUCTEpCTBA TMpocBemenus Poccuiickoit denepanuu oT
12.08.2022 Ne 732 «O BHeceHMM HM3MEHEHHH B (pelrepasibHblii rocyaapCTBEHHBIN
oOpa3oBaTeIbHBIA CTaHIAPT CpeaHero oOmero oOpa3oBaHUs, YTBEPHKIACHHBIN
npukazoM MuHuctepcTBa oopasoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas
2021 r. Ne 413»; npukaza MunucrepcrBa npocsenieHus Poccuiickoin denepanuu ot
21.09.2022 Ne 858 «O0 yTBepxkaeHuH (eaepaqbHOr0 IMepedHs Y4eOHHKOB,
JOMYUIEHHBIX K HCIOJIb30BAHUIO TPU peaTu3alMd HMMEIOIIUX TOCYyAapCTBEHHYIO
aKKpeIUTaluio 00pa30BaTENbHBIX MPOrpaMM HayalbHOTO OOIIEro, OCHOBHOTO
00111er0, CpeaHero oOIero o0pa3oBaHMS OpPraHU3aAlUSIMHU, OCYIIECTBISIOMIMMHI
oOpa3oBaTeNbHyl0  JEATEJIbHOCTh W YCTAaHOBJIEHHUS  MPEAEIBHOTO  CPOKa
WCIOJIb30BaHMUs UCKIIIOUEHHBIX YUeOHMKOBY; MprKa3za MUHHCTEPCTBA MPOCBEIICHHSI
Poccuiickoii ®eneparuu ot 23.11.2022 Ne 1014 «O06 yTtBepx)aeHuu (enepaibHOro
rocyJapCTBEHHOT0 00pa30BaTEIbHOTO CTAHIapTa CPEIHEr0 00IIEro 00pa3oBaHUs.

B mporpamme yuebHoro npenmera «buonorus» (10 kmacc, 6a30BbIi YpOBEHB)
peali30BaH MPUHIUI TIPEEMCTBEHHOCTH B M3YYCHHH OWOJIOTHH, Ojaromapsi 4emy B
HEl TMPOCMATPUBACTCS HAIPABICHHOCTh HA pa3BUTHE 3HAHUW, CBI3aHHBIX C
(opMUpOBaHHEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTALIUN
JUYHOCTHU, HKOJOTHYECKOTO MBIIIJIEHUS, TPEICTABICHUN O 3J0POBOM 00pa3e >KU3HU
1 OEpeXHBIM OTHOIICHHEM K OKpYKaromiew mpupoaHoit cpeae. [lostomy Hapsiay c
M3y4yeHueM OOIEeOMOIOTMUECKIX TEOpH, a TaKkKe 3HAHUM O CTPOCHHUU >KUBBIX
CHUCTEM DPAa3HOTO PaHTra M CYHIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IPOLIECCOB, B
mporpaMMe yAeNeHO BHUMaHWE HCIOJb30BAHWIO TIOJYYCHHBIX 3HAHUWA B
MOBCETHEBHON JKMU3HU [JIl pEIICHUS MPUKIATHBIX 3a7ad, B TOM YHCIE:
MPOQUIAKTUKA HACJIEICTBEHHBIX 3a00JIEBaHUI YEJIOBEKa, MEIUKO-T€HETHYECKOro
KOHCYJIbTUPOBaHUsI, OOOCHOBAaHUSI HKOJIOTUYECKH II€JIeCO00Pa3HOro MOBEACHUS B
OKpY’KarolEel MPUPOJHOM Cpelle, aHaIu3a BIIUSHUS XO3IUCTBEHHOM HEATEIBbHOCTHU

YCJIOBCKa Ha COCTOAHHUC IIPUPOAHBIX MW HNCKYCCTBCHHBIX 3KOCHUCTCM. Ycunenue
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BHUMaHUS K TMPUKIATHOW HAMpaBICHHOCTH Yy4ueOHOro mpeameTra «buomorus»
IPOJUKTOBAHO HEOOXOAMMOCTBbIO OO€CIEeUeHHUsl YCIOBHM MJisi pPEIIeHHs] OJIHOM U3
aKTyaJdbHBIX  3a7a4  IIKOJBHOTO  OWOJOTHYECKOTO  OOpa3oBaHWs, KOTOpas
npennoiaraer (GopMUpOBaHHE y OOYYAIOMIMXCA CIIOCOOHOCTH aJaNnTHUPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

O01mas xapakTepucTUKAa y4e0HOro nmpeaMera

VYueOunbiii npeamer «buonorus» B cpeaHeM o01eM 00pa30BaHUU 3aHUMAET
BaxkHOoe MecTo. OH oOecrieunBaeT (HOPMUPOBAHKUE Y OOYUAIOIINUXCS MPEICTABICHUN O
HAy4YHOW KapTHHE MHUpA; pacmupsieT U 0000maeT 3HaHUS O >KHBOW MpUpoJe, €&
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMM M 3BOJIOLMH; CO3AAET
YCJIOBHS JIJIs1: TIO3HAHUSI 3aKOHOB KUBOM MPUPOIbI, GOpMUPOBAHUS (DYHKITMOHATEHOMN
I'PaMOTHOCTH, HAaBBIKOB 3JIOPOBOIO M 0€30MacHOro o0pasa >KM3HHU, 3KOJIOTHYECKOTrO
MBIIICHHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIEC U YETOBEKY.

bonbmioe 3HaueHue yueOHBIM TmipeaMer «buosorus» wuMeeT Takke IS
pellIeHUs] BOCIUTATENIbHBIX U Pa3BUBAIOIIUX 3a7ad CpeAHero oduiero oOpa3zoBaHUs,
colpanu3anuu odyyaromuxcs. M3yuenue Ouonorun oOecreuuBaeT yCIOBHUS IS
(bOpMHUpPOBaHUSI WHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U WH(GOPMAIIMOHHBIX
HABBIKOB, 3CTETHUYECKOW KYJBTYPBI, CIIOCOOCTBYET HMHTETPAIMU OHOJOTHYECCKUX
3HAHWH C TIPEACTABICHUSIMU U3 JPYTUX YU4EOHBIX TIPEIMETOB, B YACTHOCTH, (DU3HKH,
XUMHUHU U Teorpadumu.

Leau u 3a1a4n y4eOHOT0 mpeaMeTa

Hean:

—  OBJaJIcHHE OOYYAIOMIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHU3aIlMH )KMBBIX CHCTEM PAa3HOTO paHTa U MPpUoOpeTeHne YMEHUN HCIIOIb30BaTh
9TU 3HAHUS JJIs1 TPAMOTHBIX JIEWCTBUI B OTHOIICHUH OOBEKTOB >KUBOW MPUPOIBI U
PEIICHUS Pa3IMYHbBIX KU3HCHHBIX TIPOOIIEM.

3amauu:

—  OCBOCHHE OOYyYarONTUMHUCS CUCTEMBbI 3HAHUHA O OMOJOTHYECKUX TEOPHSIX,
VUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBUiiaX, CIY>KaIUX OCHOBOM
sl OPMHUPOBAHUS TIPEACTABICHHA O ECTECTBEHHO-HAYYHOW Kap-THHE MHpPA; O
METO/JaX HAyYHOTO MO3HAHUS; CTPOEHUU, MHOTOOOpa3uud M OCOOCHHOCTSX >KHUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AIlM{; BBIIAIOIIMXCS OTKPBITHSIX W COBPEMEHHBIX
UCCTIEIOBaHUSIX B OUOJIOTHH;

—  (¢dopMHUpOBaHHE y O0YUYAIOIINUXCS MTO3HABATEIBHBIX, HHTEIUICKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTEM B TMpOIECCE aHadu3a JaHHBIX O MYTSIX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJIAIOB, WIEH W TOAXOAOB K HM3YUYCHUIO >KMBBIX CHCTEM
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Pa3HOr0 YpOBHS OpraHU3aluy;

—  CTaHOBJICHHE Yy OOydYarolmuxcs OOIeH KyJabTyphl, (DYHKIHOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHHUUA OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOJbl HA OCHOBAHUM 3HAHUI U ONBITA, TIOJYYCHHBIX MPU U3YUCHUH
OMOJIOTHH;

—  (opmupoBanue y 00ydYarOUIUXCS YMEHUN WLIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWA B TPAKTUYECKOW JCSITCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUITUHCKUX TEXHOJOTUH U arpoOOMOTEXHOJIOTHIA,

—  BOCIUTaHUE yOSKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM KUBOM
MPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIISHUS K HEH, COOIOCHHS STHYCCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

—  OCO3HAHHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWUW IS TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, 111 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHS;

—  TpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHUU B TTOBCEAHEBHOM JKU3HU
JUI. OLIEHKHU IIOCJIEACTBUM CBOEM JESITEIBHOCTH I0 OTHOLICHUIO K OKPYKAIOILIEH
cpene, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBAHHUE M COONIOZCHUE MEp MPOPUITAKTUKH
3a00s1eBaHUM.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

B cucreme cpeagnero oOmiero oOpazoBanusi «buosorus», u3zydaemas Ha
0a30BOM ypOBHE, SIBISIETCA OO0S3aTENBHBIM YUYEOHBIM TPEIMETOM, BXOSIINM B
COCTaB TpeAMEeTHOM oOpaszoBaTeabHON 00JacTu «ECTeCTBEHHBIE HAayKu». YUYeOHBIM
wiaHoM B 10 kiacce Ha e€ u3yueHue orBeeHo 34 yueOHbIX yaca.

Ilnanupyemble pe3yJbTaThl OCBOEHUS Y4e€OHOT0 NMpeaMeTa

Konanl

pe3y/IbTaTOB H.naﬂnpyeMbIe pe3yabTaTbl 0CBOCHUA TUCIHHUIIMHBI BKJIIOYAI0T:

JINYHOCTHBIE Pe3yJIbTAThI

['paxxnaHckoe BOCIMTaHHE

JIP 1 c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK OOYYarOIIETOCs KaK aKTHBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUICKOro o01iecTBa

JP2 OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, yBa)XKEHUE 3aKOHA U
IPABOIIOPSIKA

JIP 3 TOTOBHOCTh K COBMECTHOH TBOPYECKOH IESITEIbHOCTH NPU CO3JaHUU YUEOHBIX

IMPOCKTOB, PCIICHHUU yLIe6HBIX N II03HABaTCJIBHBIX 3aJayd, BbIIIOJIHCHUHU
OMOJIOTHUECKUX SKCIICPUMCHTOB

JIP 4 CITOCOOHOCTh OMPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATD €&
JIP 5 YMEHHUE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO

B3aUMOJICHCTBUS JIIOJIEH C pasHBIMHU yOeXKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSMH U
COLIMAJIbHBIM I10JI0KEHUEM

JIP 6 TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBHINOJIHEHUS YUeOHBIX,
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MO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIbHOE OTHOIICHHE K
MHEHHUIO OINIMOHEHTOB MpPHU OOCYKJIEHUH CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO
COJIEp/KaHus;

JP 7

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1EATENbHOCTH

[TaTpuoTHYECKOE BOCIIMTAHUE

JIP 8 c(hOpMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW HACHTHYHOCTH, IAaTPUOTH3MA,
YBaXEHUS K CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoH,
rOpIOCTH 3a CBOM KpaH, cBOl PoauHy, CBOWM SI3BIK M KYJIbTYpy, HPOILIOE U
HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccun

JP9 LIEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAMIO U TAMSATHUKAM IIPUPO/IbI

JIP 10 nocTukeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE

JIP 11 CIIOCOOHOCTH OLIEHMBAThH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BU-THE
OuWoJyoruy, MOHUMAaHKWE 3HAUEHUs OMOJIOTHHM B TO3HAHWU 3aKOHOB IMPHUPOABI, B
YKU3HU YeJIOBeKa M COBPEMEHHOI0 001IecTBa

JIP 12 uaelHas yOeKIEHHOCTh, TOTOBHOCTh K CHyKeHHIO OTedecTBY M €ro 3aluTe,

OTBETCTBEHHOCTb 32 €ro cyAn0y.

JyXoBHO-HpaB

CTBCHHOC BOCIITMTAHHUC

JIP 13

OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUHUCKOT0 Hapoaa

JIP 14 c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TOBEICHUS

JP 15 CIOCOOHOCTh OICHMBATh CHTYallMI0 W TPUHUMATh OCO3HAHHbBIE pPELICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH

JIP 16 OCO3HAHHUE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYIYIIEro

JIP 17 OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJMUTENSAM, CO3JIAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS UEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuusiMu Hapo0B Poccun

ODCTETUYECKOE BOCIUTAHUE

JIP 18 ACTETUYECKOE OTHONICHHE K MHpPY, BKJIIOYAs OJCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH

JIP 19 MMOHUMaHUE SMOLIMOHAIBHOTO BO3ACHCTBUS AKUBOU MPUPOJBI M €€ IIEHHOCTH

JIP 20 FOTOBHOCTh K CAaMOBBIPDQXEHHIO B pPa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE

IMPOSBJIATE Ka4CCTBa TBOp‘IeCKOI\/'I JIMYHOCTHU

dusnyeckoe BocnuTaHNE

JIP 21

NOHMMaHME W pealu3anus 310poBOro M Oe3zomacHoro obpasza >KM3HHU (3710pOBOE
IHTaHUE, COOJIONCHNE TUTUCHWYECKHX IPaBWII W HOPM, cOaJaHCHPOBAHHBIM
PSKUM 3aHATUH M OTIbIXA, peryiisipHas (U3MUecKass aKTHMBHOCTH), OEpEekKHOTO,
OTBETCTBEHHOT'O M KOMIICTEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY (DH3HYECKOMY H
HICUXHYECKOMY 310POBBIO

JIP 22

IMMOHUMAaHHEC ICHHOCTH IpaBUJI MHANBUAYAJIBHOTO U KOJUICKTHUBHOI'O 0€e301macHOTO
IMOBCACHHS B CUTYAIUAX, YTPOKAIOIINX 3J0POBLI0 U JKU3HU Jroei

JIP 23

OCO3HaHME TOCJIEACTBUNH M HENpHUATHE BPEAHBIX MpHUBBIYEK (ynoTpeOsieHus
QJIKOT0JIsl, HAPKOTUKOB, KYpEHUs)

TpynoBoe BociuTaHue

JIP 24 TOTOBHOCTb K TPY/Y, OCO3HaHHE IEHHOCTH MacTEepPCTBa, TPYIOJI00He

JIP 25 TOTOBHOCThL K AaKTHBHOW JEATEILHOCTH TEXHOJOTMYESCKOM U COILMAIbLHOHU
HAIpaBJICHHOCTH, CHOCOGHOCTB HWHUIUUPOBATL, IJIAHUPOBATH U CAMOCTOATCIILHO
BBITNOJHSATH TAKYIO JIEATENbHOCTh

JIP 26 WHTEpPEC K pa3MuHbIM cdepam MpoPecCHOHANBHON JEATEIPHOCTH, YMEHHUE

COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccun W pealn30BBIBATH

COOCTBEHHBIE YKU3HEHHEBIE TIaHEI
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JIP 27

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO HA MPOTSHKEHUN
BCEU KU3HU

DKOJIOTHYECKO

€ BOCIIMTAHHC

JIP 28

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPUPO/Ie KaK UCTOUYHHKY JKH3HH Ha
3emJie, OCHOBE €€ CyIeCTBOBAHUS

JIP 29

MOBBIIICHHE  YPOBHSI  JKOJOTHYECKOW  KYJIbTYphl: TNPUOOpPETEHHE  OIbITa
IJIAaHUPOBAHUA TIOCTYIKOB HW OHOCHKH WX BO3MOXKHBIX HOCJIG,Z[CTBI/Iﬁ JJIA
OKpYXaIoIIeH Cpeasbl

JIP 30

OCO3HAaHHE TJIOOATBPHOTO XapaKTepa OSKOJOTUYECKUX TMpoOjeM U MyTed ux
penieHus

JIP 31

CIOCOOHOCTH HCIIOJB30BaTh MPHOOpETaeMbIe TIPH U3YyUYEHUU OMOJIOTUW 3HAHUS U
YMCHUA npu peIICHUN HpO6HeM, CBs3aHHBIX C pallnOHaJIbHBIM
NPUPOONIONB30BaHNEM  (COONIIOJICHHE  TIPaBWJI  TOBEACHUS B NIPUPOJE,
HAIllpaBJICHHBIX Ha COXPAaHCHUC PABHOBCCHUSA B OJSKOCUCTCMAX, OXpaHy BHUIOB,
9KOCHUCTEM, Onochepsl)

JIP 32

AKTUBHOE HEINPUATUE IEHUCTBUM, NPUHOCAIIUX Bpel OKPYKAIOLIEH MPUPOJHON
cpezie, yMEHHE MPOrHO3UPOBATh HEOJIAroNnpHsTHBIE SKOJIOTMUYECKHE MOCIEACTBUS
MPEAITPUHUMAEMBIX ICMCTBUI U IPEAOTBPALIATh UX

JIP 33

HaJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, 3KOJOTUYECKOW KYJIbTYPHI,
OInbITa ACATCIIbHOCTHU SKOJOTHYECKOHU HaIIpaBJICHHOCTH, YMCHUSA
PYKOBOJICTBOBAThCSI MU B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOMN
MPaKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOMN AEATEIbHOCTH IKOJIOTHYECKOM
HAIPaBJIEHHOCTH

HGHHOCTI/I HAay4YHOT'O IMO3HAHUIA

JIP 34

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HAa JMAJIOre KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE

JIP 35

COBEpULICHCTBOBAHUE SA3BIKOBOM U UHUTATEIbCKOM KyJIbTYpbl KaK CpEICTBa
B3aMMOJCHCTBHS MEKIY JIOAbMH U TO3HAHUS MUPA

JIP 36

NOHMMaHHe crenupuku OWOJIOrMM Kak HayKd, OCO3HaHuWe e€ poiau B
(OpMHPOBAHNN PAIMOHAIBHOTO HAYyYHOTO MBIIUICHUS, CO3AaHUU IIETOCTHOTO
IpeJCTaBICHUsT 00 OKpYy’KalollleM MHUpE KaK O €IMHCTBE MPHUPOAbI, YeJoBeKa U
oOmiecTBa, B IMO3HAHUHM TNPHUPOIHBIX 3aKOHOMEPHOCTEH M peleHuu mpodieM
COXPAaHEHHUsI IPUPOAHOIO PABHOBECHUS

JIP 37

yOeXKAEHHOCT, B 3HAYMMOCTH OHWOJOTHUU JUII COBPEMEHHOW IIMBHIIM3AIINU:
o0ecrneueHrst HOBOTO YPOBHS Pa3BUTHS MEAUIIMHbI

JIP 38

CO3JIaHUsSI TIEPCIEKTUBHBIX OWOTEXHOJNOTUH, CIIOCOOHBIX pEelIaTh pecypcHbIE
Ipo0JIeMbI pa3BUTHS YEJIOBEUECTBA

JIP 39

MOWCKa MyTeW BBIXOJA W3 TI00ATBHBIX IKOJIOTUYECKUX MPOOIeM U oOecreueHus
nepexojla K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY  HCIIOJIb30BAHHIO
MPHUPOJHBIX PeCypcoB U (hOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU

JIP 40

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMYECKUX 3HAHUHN B LESIX MOBBIIICHUS
o0mIel KyIbTyphbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH KaK COCTABHOM YacTH
(GYHKIIMOHATBLHON TPaMOTHOCTH OOydarommxcs, (GopMupyemMon Mpu H3yYCHUH
Omnonoruu

JIP 41

MOHMMAHHUE CYIIHOCTH METOAOB II03HAHHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh WCIIOJIb30BAaTh IONy4YaeMble 3HAHUS JJIs aHaIM3a |
00BsICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOIAUINX B HEM M3MEHEHU N

JIP 42

YMCHHUC JOCJIaTh 000OCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAay4YHBbIX q)aKTOB n

MMCIOIIUXCA JaHHBIX C HEJIBIO MOJYYCHHUA TOCTOBECPHBIX BEIBOJIOB
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JIP 43 CIOCOOHOCTh CaMOCTOSATENIFHO MCIIOJIb30BaTh OWOJOTMYECKHE 3HAHUSA IS
penieHust mpo0JieM B peaIbHBIX )KU3HEHHBIX CUTYaIHSIX
JIP 44 OCO3HAHUE [IEHHOCTH HAy4YHOW JEATEIIbBHOCTH, TOTOBHOCTH OCYILUECTBIISIThH
MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO ICSITEIIbHOCTh HHINBHUIYAIHHO U B TPYIIIE
JIP 45 TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHMIO M CAaMOOOPa30BaHMIO,

K AQKTHBHOMY IIOJYYECHHUIO HOBBIX 3HaHUH IO OWMOJIOTMM B COOTBETCTBHH C
KHN3HCHHBIMU HOTp€6HOCT}IMI/I

MeTtanpenMeTHble pe3yJibTaThl

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMHU IMO3HABATCIIbHBIMHA I[CﬁCTBHSIMPI

ba3oBrle jjornueckue aercTBUSI

MP 1

CaMOCTOSITENILHO (hOPMYJIMPOBATh U aKTyaJIU3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE

MP 2

UCTIONIb30BaTh PU OCBOCHUH 3HAHMH MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHANN3a,
CHHTE3a, CpaBHEHMs, Kiaccudukanuu, oO000IIEHHs), pPACKPBIBaTh CMBICI
OMONOTMYECKHUX TOHSTUH (BBIIENIATh UX XapaKTEpHbIC TMPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTMMU TOHSATHSIMH)

MP 3

onpeaciATb HEJIMW OCATCIbHOCTHU, 3aJaBasd MHapaMETpbl W KPUTCPUHU HUX
JOCTHUIKCHUSA, COOTHOCUTD PC3YJIbTATLI ACATCIIbHOCTU C MMOCTABJICHHBIMU LICIISIMU

MP 4

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHS JUlsl OOBsICHEHHs (DAKTOB M sIBICHUH
JKUBOU ITPUPOJBI

MP 5

CTPOUTH JIOTUUECKUE pacCyXJeHusl (MHAYKTUBHbIC, N€AYKTUBHbBIC, 10 aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH WM TIPOTHBOPEYUS B PACCMATPUBACMBIX SBICHUSIX,
(GbopMyIIHpPOBATh BHIBOJIBI M 3aKIIOYCHHUSI

MP 6

MPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA ISl IPEACTABICHHS CYIIECTBEHHBIX
CBS3el W OTHOIIGHHM B M3y4yaeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKxke
MPOTUBOPEUYMI PA3HOrO poOJa, BBIIBICHHBIX B Pa3IMYHbIX HH()OPMALIMOHHBIX
MCTOYHUKAX

MP 7

pa3zpabarpiBaTh IJIaH peEIIEHUs MpoOJeMbl C Yy4ETOM aHaIW3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB

MP 8

BHOCUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHHUBATH COOTBETCTBUC PE3YJIbLTATOB
oeJIsiM, OLICHUBATh PUCKHU IMOCJIEICTBUN NAEATEILHOCTH

MP 9

KOOPJMHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHSIX PEAIbHOIO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS

MP 10

pa3BHUBaTh KPEaTHBHOE MbIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM

ba3oBrle ucciienoBaTeILCKUE TENCTBUL:

MP 11 BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEILCKOM M TPOEKTHON JIESITEIBHOCTH,
HABBIKAMU pa3pelIeHUs MPooIeM

MP 12 001a1aTh COCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB
penieHus: MPakTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOAO0B MO3HAHUS

MP 13 WCIIOJIb30BaTh PA3JIMYHbIE BHUJBI JEATEIBHOCTH IO IMOJYyYEHUIO HOBOTO 3HAHUA,
€ro MHTEepIpeTaIiy, NPeoOpa30BaHUIO U MPUMEHEHHUIO B yU€OHBIX CUTYalUAX, B
TOM YHCJIC TP CO3J]aHUH YICOHBIX U COIMATBHBIX MPOCKTOB

MP 14 dbopMHUpOBaTh HAYYHBIA THIT MBIIIJICHUS, BJIAJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU M METOJIAaMU

MP 15 CTaBUTh W  (HOpMYyIHpPOBaThH COOCTBEHHBIC 3aJadyd B  0Opa30BaTEIbHOMN
JIEATEIbHOCTH M )KU3HEHHBIX CUTYAIUAX

MP 16 BBIABJISATh MPUYMHHO-CIICICTBEHHBIE CBSI3U U AKTyaJIM3UPOBaTh 3a7avy, BbIIBUTaTh
TUNOTE3y €€ pEeIlEeHUs, HAXOJIWTh apryMEHThl JUIsl J0Ka3aTelIbCTBA CBOUX
YTBEPKJICHM, 3aaBaTh NapaMeTPbl U KPUTEPUU PEIICHUS

MP 17 AHAJIM3UPOBATH MOJIYYEHHBIE B XOJ€ PELICHHs 3a1a4d pe3yJIbTaTbl, KPUTUYECKU
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OLCHUBATL UX HOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIIOBUAX

MP 18 JIaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OIICHHBATh TPHOOPETEHHBIN OMBIT

MP 19 OCYILECTBIISATh  II€JICHANIPABICHHBIN TOMCK TIEpPeHOCa CPEACTB U CIIOCOOOB
JeicTBUS B PO eCCHOHATBHYIO Cpeay

MP 20 yMETh TMEPEHOCUTh 3HAHMA B II03HABATEIbHYI0 U TPAKTHYECKYIO0 OO0JIACTH
KU3HEJCSATEIbHOCTH

MP 21 YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel

MP 22 BBIABUIaTh HOBBIE UIEH, IIpEUIaraTb OPUTMHAJIBHBIE NOAXO0bI U PELLICHUS

MP 23 CTaBUTh NMPOOJIEMBI U 33]1a4H, TONYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS

Pabora ¢ unpopmanueit

MP 24

OPHUEHTHPOBATHCS B PaA3IMYHBIX HMCTOYHUKAX HWH(oOpManuu (TEKCTe ydeOHOTO
nocoOusi, Hay4yHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsAxX U
CTIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEpHETE), aHaIM3MpPOBATH
UH(OPMALIMIO Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, KPUTUYECKH OLICHUBAThH
€€ IOCTOBEPHOCTh M HEMPOTHBOPECYHBOCTh

MP 25

(dbopMyIHpOBaTH 3aMPOCH U IPUMEHSTH Pa3InYHbIe METO/IbI IPU MOKCKE U 0TOOpE
OMOJIOTHYECKOM MH(pOpMAITUK, HEOOXOAMMOM JIJIsl BEIIOJHEHHS YUEOHBIX 33714

MP 26

npuoOperaTh  ONBIT  UCMOJBb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMi, COBEpLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCITOJIb30BAaHUS PA3INYHBIX
IIOMCKOBBIX CUCTEM

MP 27

CaMOCTOSITENIFHO BEIOMPATh ONTUMANIBHYIO (hOpMY MpeCTaBICHHs OMOIOTHYECKON
nHpopmaruu (cxemsl, TpaduKku, guarpaMMebl, TaOJIUIBI, PUCYHKH U JIP.)

MP 28

UCIIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPEJICTBA MPH pabOTe ¢ OMOJIOTHYECKON
uH(pOpManueil: TPUMEHATh XUMUYecKue, (pr3ndeckue ¥ MaTeMaTHIeCKHe 3HaKU 1
CHUMBOJBI, (GopMyJbl, ab0OpeBHaTypy, HOMEHKIATypy, HCIOJb30BaTh U
peoOpa3oBHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISTHOCTH

MP 29

BJIAJICTh HAaBBIKAMM PACIIO3HABAHMS W 3alIUThl WH(GOpMAMU, UHPOPMAITUOHHON
0€30I1aCHOCTH JIMYHOCTHU

OBJIa,Z[GHI/IG YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU HeﬁCTBHHMH

OO6uenue

MP 30 OCYILECTBIISITh KOMMYHHKAIIMU BO BeeX cepax KU3HU

MP 31 AKTUBHO Y4YacCTBOBAaTh B JMAJOre WM JUCKYCCHHU TIO CYIIECTBY OOCYXITaeMOit
TeMbl (yMEHHE 3aJaBaThb BOIPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCHUTEIHHO
BBIIIOJIHEHMS MpEeyiaraéMol 3a/laud, YYUThIBaTh MHTEPECHl U COTJIACOBAHHOCTh
NO3ULMI IPYTUX YYaCTHUKOB AMAJIOra WK JUCKYCCHUH)

MP 32 pacrio3HaBaTh HeBepOajbHBIE CpPEACTBA  OOIIEHUS, IIOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOChUIOK BOBHUKHOBEHUSI KOHGIMKTHBIX CUTYaIH

MP 33 YMETb CMSIr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHI

MP 34 BJIAJICTh PA3JTMYHBIMU CITIOCOOAMHU OOIICHHS M B3aUMOICHCTBHSI;

MP 35 [IOHUMAaTh HAMEPEHMs APYIUX JIIOACH, IPOSBIATh YBAXUTEIBHOEC OTHOLICHUE K
co0eCceTHUKY U B KOPPEKTHOU (hopme hOopMyTUpPOBaTh CBOM BO3PAKECHHSI

MP 36 pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3pEHUS C UCIOJIb30BaHUEM

SA3BIKOBBIX CPCACTB

CoBMecTHas JACATCIIbHOCTD

MP 37 MOHUMaTh W MCIIOJb30BaTh IPEUMYILECTBA KOMAHIHOM M WHAUBUIYaJIbHOU
paboTHI IPH pelIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHHUS TPYNIOBBIX (OpM B3aUMOICHCTBUS IPH PEIICHUU YueOHOH 3a1a9u

MP 38 BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHH C Yy4€ToM 0OmUX
MHTEPECOB M BO3MOKHOCTEH Ka)I0r0 YjeHa KOJUIEKTUBA

MP 39 MPUHUMATB 11€JIb COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
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JEUCTBUS 1O €€ TOCTHIKEHHIO

MP 40 COCTaBJIATh IUIAH JEUCTBUM, paCpPENeaTh POJIM C YYETOM MHEHHM YYaCTHUKOB,
00CyKJIaTh pe3yIbTaThl COBMECTHOUN pabOTHI

MP 41 OIICHUBATh KAaye€CTBO CBOEr0 BKJaJa W BKJAJa KaXKJIOro YYaCTHUKA KOMAaHIbI B
001l pe3ynbTar mo pa3paboTaHHBIM KPUTEPHUSIM

MP 42 npejjiaraTb  HOBbIE TMPOEKThI, OLEHUBATh HAEHM C TO3UIMHA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH

MP 43 OCYILECTBIISATh MMO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IMYHBIX CUTYaLUSIX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

OBnasieHrEe YHUBEPCAIbHBIMU PETYJISTUBHBIMU JIEHCTBUSIMU

Camoopranu3zanus

MP 44

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIA BBIABJIICHUSA HpOG-HeM " UX PCUICHUS B
JKN3HCHHBIX U yLIe6HBIX CUTyalusax

MP 45 BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 1IeJIEBbIC M CMBICIIOBBIC YCTAHOBKHU B
CBOMX JEWCTBUSAX M IOCTYINKax IO OTHOLICHHWIO K JKUBOW MPUPOJE, CBOEMY
3/10POBBIO U 3/10-POBBI0 OKPYKAIOIINX

MP 46 CaMOCTOSTENIBHO  OCYILECTBIIATh ITO3HABATENIBHYIO JCSTEIBHOCTh, BBIABIITH
npoOIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIEC 33auu B 00pa3oBaTeNbHON
JIeATEIbHOCTH U )KM3HEHHBIX CUTYalUAX

MP 47 CaMOCTOSITENIFHO COCTABJIATH IJIAH PEIICHUS MPOOJeMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEAMOYTECHUH

MP 48 JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM

MP 49 pacuIMpsATh paMKU y4eOHOro mpeMeTa Ha OCHOBE JIMYHBIX MPEATNOUYTECHHH

MP 50 JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue

MP 51 OIICHUBATh MPHUOOPETEHHBIIN OIBIT

MP 52 CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOH SPYAUIIMN B Pa3HbIX
00J1acTsAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOW 00Pa30BaTENBHBIM M KYJIbTYPHBIN
YpOBEHB

CaMOKOHTPOJIb:

MP 53 JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LIEISIM

MP 54 BJIJICTh HABBIKAMHU TIO3HABATEILHON pe(IIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JICHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUI

MP 55 WCIIONIB30BaTh MNPHUEMBI PEeIIEKCUU IJIsi OLIEHKH CHUTYyallud, BBIOOpa BEPHOTO
pelieHus

MP 56 YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO

MP 57 IpUHUMATh MOTHBBl U apryMEHTbl JpYyrMX IIpU aHAJIW3€ pe3yJIbTaTOB

JCATCIIBHOCTH

[TpunsTHE ce0s U IPYTHX:

MP 58 MIPUHUMATH €051, TOHMMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA
MP 59 NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX TIpU aHAIW3€ pEe3yJIbTaTOB
JIeATEIbHOCTH
MP 60 MIPU3HABATh CBOE MPABO W MPABO JAPYTHUX HA OMHUOKH
MP 61 pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU IPYTOTO YEIOBEKa
IIpeaMeTHBIE pe3yJbTaThl
ITP 1 c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJHM OHOJOTMHM B CHUCTEME HAYYHOTO

3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MUPOBO33PEHUS
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[P 2

c(OPMHPOBAHHOCTh 3HAHMWA O BKJIAZE POCCUHUCKUX U 3apyOECKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH

P 3

c(OPMHPOBAHHOCTh 3HAHUU O (YHKIMOHAIBLHOW T'PAaMOTHOCTH YEJIOBEKa JUIs
peleHus KU3HEHHBIX 3314

I1P 4

YMEHHE PACKpBIBATh COJEPKAaHUE OMOJOTUYECKHX TEPMHHOB M TOHSATHMN: KU3Hb,
KJIETKA, OPTaHU3M

IIP 5

MeTabomu3M  (OOMEH BEImIeCTB W  TPEBpaIlleHHE DSHEPruu), TOMEeocTa3
(camoperysnus), ypOBHEBast OpraHu3aIus KHUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT
U pa3BHUTHE

ITP 6

yYMEHUE u3jaraTb  OWOJIOTMYECKHE TeopuM  (KJIETOYHas, XpPOMOCOMHasl,
MyTallMOHHAasi, LEHTpaJbHAsl J0oTMa MOJIEKYJIIpHOH Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus U
IIPOUCXOXKAECHUS KyJIbTypHbIX pactreHuid H. V. BaBuiosa), onpenensts rpaHuiibl
UX IPUMEHUMOCTH K KHMBBIM CUCTEMAM

I1P 7

YMCHHUC BJIIaACTh MCTOJaMH HAYYHOI'O IO3HAHHUA B OMOJIOTHH: Ha6JIIO,Z[eHI/Ie u
OIMMMCAHUE KMBBIX CUCTEM, ITPOLECCOB U SIBIICHHI

I1P 8

opraHu3anusa W MPOBCACHUC OMOJIOTUYECKOTO SKCIICPUMCHTA, BBIABUIKXCHUC
THUITOTC3bI

P9

BBISIBJICHHE 3aBHUCHMOCTH MEXIy HWCCICAYEMbIMH BEIUYMHAMH, OOBSICHEHUE
MOJIyYEHHBIX pE3YyJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX TOHSATHUH, TEOpUH U
3aKOHOB

ITP 10

YMCHHUEC ACJIaTh BHIBOJbBI HA OCHOBAHHWH MOJYYCHHBIX PE3YJIFTATOB

P 11

YMEHUE BBIICIATh CYIIECTBCHHBIE IIPU3HAKU BHUPYCOB, KJIETOK IPOKApUOT U
JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB

[P 12

YMEHHE BBIICNATH CYIIECTBEHHBIC MPU3HAKH TPOIIECCOB: OOMEHA BEIIECTB U
IpeBpallieHus dSHEepruu B KiIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO U
OHEPreTHUECKOT0 OOMEeHa, XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJAOTBOPCHUS,
Pa3MHOKEHHUsI, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3)

ITP 13

YMEHUE TPUMEHATh IOJIy4YEeHHbIE 3HaHUS [UIl OOBSICHEHUS OHOJOTHMUYECKUX
IIPOLIECCOB U SIBJICHUH, [UIS NPUHATHS NPAKTUYECKUX PELICHUNM B IOBCEIHEBHOMN
KHU3HH C LeJblo obOecriedyeHus Oe30MacHOCTH CBOErO 370pPOBbS M 3/I0POBbS
OKPY’KaIOIIMX JII0JIeH, COOII0IEHUsI HOPM IPaMOTHOTO TOBEICHUS B OKpY KaroIIen
MIPUPOAHON Cpenie

I1P 14

MOHMMaHWEe HEOOXOJUMOCTH  HWCIOJB30BaHUS  JOCTHKCHHA  COBPEMEHHOMN
OMOJIOTHH ¥ OMOTEXHOJOTUHN JIsl pAIIMOHATILHOTO MTPUPOIOTIOIH30BAHMS

IP 15

YMCHUC pCUIATh 3JICMCHTAPHBLIC TCHCTUYCCKUC 3aJa4M Ha MOHO- U I[I/IFI/I6pI/I,Z[HO€
CKpCIIMBAHUEC, CICIIJICHHOC HACJICJOBAHUC

[P 16

COCTaBISITh  CXEMbl MOHOTHOPHIHOTO  CKpEIIMBaHUS JUIsl  MpeIcKa3aHus
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB

P 17

YMEHHUE BBINOJIHATH J1a00paTOpHbIE U MPaKTHUECKUE pabOThI, COOMI0IATh MpaBUIIa
pHu paboTe ¢ YIEOHBIM U 1a00OpPaTOPHBIM 000PYI0BaHUEM

[P 18

YMEHHE  KPUTHYECKHM  OICHMBATh W  HMHTEPIPETUPOBATH  WH(POPMAILHIO
OMOJIOTMYECKOTO  COAEP)KaHUsS, BKJIIOYAIOIIYIO IICEBJOHAY4YHbIC 3HAHHUA U3
pa3nuuHbIX ncTouHUKOB (CMU, HayuHO-IONyJIIpHBIE MaTEPUAJIbI)

ITP 19

STHYECKUE aCIEKThl COBPEMEHHBIX WCCIEIOBAHUN B OHMOJIOTHH, MEAMIIMHE,
OUOTEXHOIOT MU

I1P 20

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHUs, 0000mmas
OMOJIOTHYECKYI0 HMH(GOPMAIMI0 W3  HECKOJBKUX HMCTOYHUKOB, T'PaMOTHO
UCIOJIb30BaTh MOHATHHHBIN anmapar OHOJIOTHH.
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2. COAEP KAHUE YYEBHOI'O IIPEJIMETA

Tema 1. buoJsiorust kak Hayka (2 4)

buonorus kak Hayka. CBsi3b OMONIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMH M JPYTUMHU
€CTECTBCHHBIMU HayKamu, Guiocodueit, ITUKOH, ACTETUKOW H mTpaBoM. Pomnb Owuonoruu B
(dhopMUpOBaHUH COBPEMEHHOUN HayYHON KapTHHBI Mupa. CucTtemMa OMOIOTUYECKUX HaYK.

MeToapl O3HAHUS KUBOM MpUPOb (HAOIIOAEHHE, YKCIEPUMEHT, ONMCaHUE, WU3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX).

Tema 2. JKuBble cucteMbl 1 uxX opranuzanus (1 1)

Kupbie cuctembl (OMOCUCTEMBI) KakK TpeaMET H3ydeHus Ouonoruu. OTINYUE KHUBBIX
CUCTEM OT HEOPTraHU4ECKOW MPUPOJIBI.

CpoiictBa OumocucteM © HX pa3HooOpasue. YPOBHH OpraHu3alud OHMOCHCTEM:
MOJIEKYJIIPHBIH, KJICTOUHBIH, TKAHEBBIM, OpraHU3MEHHBIH, MOMYJISIIIUOHHO-BUI0BOI,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBI.

Tema 3. XuMH4ecKHii COCTaB U CTPOEHHUE KJIETKH (8 1)

XUMUYECKUN COCTaB KIIETKH. XUMHUYECKUE DJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Boga u MuHepalibHbIe BellleCTBa.

OYHKIMA BOJABl M MHUHEpAIbHBIX BEHIECTB B KieTke. [loanepxkaHue OCMOTHYECKOTO
OanaHca.

Benku. CoctaB u crpoeHne 0enKoB. AMUHOKHUCIOTH - MOHOMEPHI OenkoB. HezameHuMbIe
3aMEHUMBIC aMUHOKUCIIOTHl. AMHUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPBI OCIKOBON MOJICKYJIbI
(mepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOHCTBA OEIKOB.
buonornueckue GpyHKIUNU OEIKOB.

®epMeHTHI - Ouonornyeckue katanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIH IIEHTD,
cyoctpatHas  crneumduyHocth.  Kodepmentsl.  Butamunpl.  Otiawums  GepMEHTOB  OT
HEOPraHUYeCKUX KaTalln3aTOpPOB.

VYrieBoapl: MOHOcCaxapuibl (TJIFOKO3a, prubo3a M J1e30KcMpr003a), aucaxapujibl (caxaposa,
JIAKTO32) U TIoHcaxapubl (Kpaxmal, TIIMKOTeH, [eJUTIoI03a). bronorndeckue QyHKINH yTIIeBOIOB.

Jlumuaer:  Tpurmunepuabl, dochonmunuabl, cTepounbl. [ uapoduabHO-THAPOGOOHBIC
cBoiicTBa. buonornueckue ¢yHkimu nunuaoB. CpaBHEHHE YIIEBOIOB, OCIKOB WM JIMMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: JJHK um PHK. Hykneotuabl - MOHOMEpPB! HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Ctpoenne u ¢pynkuun PHK. Bugst PHK. AT®: crpoenne u GyHKINN.

[{uTomorus - Hayka o kietke. Kiierounas Teopust - mpumep B3auMOJICHCTBUS UaeH 1 (DaKTOB B
Hay4YHOM IO3HaHUU. MeTObl U3y4YEHHUS KIIETKU.

Knerka xak nenoctHas kuBasg cuctema. OOIiye NpU3HAKU KJIETOK: 3aMKHYTas Hapy)KHas
memOpana, monekynsl JJHK kak reneruueckuii anmapar, cucteMa CHHTE3a Oerka.

Tunel KJIETOK: JSyKapuoTHYecKas U mpokapuoruyeckas. (OcoOEHHOCTH CTPOCHHUSA
MPOKApUOTHUYECKON KIeTku. KnetouHas ctenka Oaktepuil. CTpOCHHE SyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, JKUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK - KJIETOYHAsl CTEHKA, TIUKOKAIUKC, MX (YHKIUH.
[Inasmarmdeckass memOpana, e€ cBoWcTBa W (QyHKIMU. [luTommasma u  e€ opraHOWBL.
OnnomemOpanubie opranounsl kinerku: DIIC, ammapat ['onbmpku, nuzocoMmsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKA: MUTOXOHAPUH, IuacTuibl. [IponcxoxaeHnrne MUTOXOHAPUN U miacTul. Bums
mwiactun. HemeMmOpaHHBIE OpPraHOWABI KJIETKU: PHOOCOMBI, KIIETOUHBIA IIEHTP, LEHTPHOIH,
PECHUUKH, KI'yTUKU. OYHKIIUN OpraHOM 0B KJIETKU. BrirroueHusl.

SAnpo - perynsTopHblil HeHTp Kinetku. CTpoeHue siapa: sjepHas o0OJoYKa, KapHoIula3Ma,
XPOMATHUH, SAAPHIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

Tema 4. ’KnuznenesiTeIbHOCTb KJETKH (6 4)

OOMeH BelecTB, MM MeTa00IM3M. ACCUMILIAIMS (TUTACTHYCCKUH OOMEH) M JTMCCHUMUIISITUS
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(oHepreTuyecknii oOMEH) - JBE CTOPOHBI EIMHOrO Tpolecca Merabomu3ma. Ponb 3akOHOB
COXpAaHEHHUs BEIIECTB U OHEPruh B TMOHUMaHUM MeTabonu3ma. Tumbsl oOMEHa BEUIECTB:
aBTOTpOGHBIN U rereporpodHbId. Porib pepMeHTOB B 0OMEHE BEUIECTB M NPEBPALLICHUH YHEPTUH B
KJIETKE.

@®otocunTe3. CBeroBas W TeMmHOBas (a3pl QorocuHTe3a. Peakmuu ¢dorocuHTE3a.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a IS KM3HU Ha 3emuie. BiusHue ycrnoBmii
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUN

XeMmocuHTe3. XEMOCHHTE3UPYIOIue OakTepuu. 3HAYCHHWE XEMOCHHTE3a IS XKU3HH Ha
3emie.

DHepreruyeckuii oOMeH B KiieTke. Paciienyienue BemiecTs, BbACIEHUE U aKKYMYJIUPOBaHHE
SHEPTrUU B KIETKE. OTambl JHEpreTHueckoro ooOmena. [nmukonm3. bpokeHue u ero BHIBIL.
KucnoponHoe oxucnenve, WM KieToyHoe abixaHue. OkwucnutenbHoe (ochopuarpoBaHue.
D PeKTUBHOCTD FIHEPTETHIECKOTO OOMEHA.

Peaxiun marpuuHoro cuntesa. ['enerndeckas uagopmarms u JJHK. Peanuzarus renernyeckoi
uHpopmariu B kietke. ['eHeTnueckuii Ko 1 ero cBoicTBa. TpaHckpunuus - MaTpuyHblii cuate3 PHK.
Tpancnsus - 6uocunTe3 Oenka. Dranbl TpaHcsiuud. KoaupoBanue aMHHOKUCIOT. Posb pubocom B
OuocunTe3e Oernka.

Hexknerounsie Gpopmel sxu3nu - BUupycol. Mctopust otkpeitus BupycoB (/.M. BaHoBckuiA).
OCOOEHHOCTH CTPOCHHUS W KU3HEHHbIM LMK BUpycoB. bakrepuodaru. bonesnu pacteHuid, xu-
BOTHBIX W UYEJIOBEKa, BBI3bIBa€MbIe BHpycaMu. Bupyc mmmyHozeduimra uenoBeka (BUY) -
Bo30yaurens CIIWMJla. OOpartHas TpaHCKpUNIHMsA, peBepTaza W uHTerpasa. IIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00I€BaHUM.

Tema 5. PasMHOKeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 1)

Knerounelid 1Mk, WM SKM3HEHHBIM LUK KieTkn. HWHTepdaza m wmmros. Ilpomecchr,
nporekarome B uHTepdasze. Permmkamust - peakims matpuuHoro cuHte3a JIHK. Crpoenne
XpOMOCOM. XPOMOCOMHBIM HA0OP - KapuOTHIL. JIUTIIIONIHBINA U TaIuIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomatusl. Lluronoruueckue OCHOBBI pa3MHOKEHUS U MHJIMBUYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knerku - Muto3. Craauu murtosza. IIpoueccel, npoucxoasimue Ha pa3HbIX CTAINASAX
MHTO3a. BHOJIOrNYECKUI CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH - alloNTo3.

@DopMbI pPa3MHOXKEHUSI OPraHU3MOB: Oecrooe U mojoBoe. Buapl 6ecronoro pa3MHOKEHUS:
JieIeHue HaJBO€, IMOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MmHo)keHue. IckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE 1JIs1 CEJICKIIUH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0rO.

Meiio3. Craguu wmeito3a. IIpoueccel, mpoucxondimue Ha craausix Menosza. IloBengenue
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaYEHUE Me03a.

["ameTorenes - mporecc oOpa3oBaHHs MOJOBBIX KJIETOK Y >KUBOTHBIX. [l0nOBBIE Keme3bl:
CeMEHHUKA W suvHUKA. OOpa3oBaHWE W pa3BUTHE TOJOBHIX KJIETOK - TaMeT (CHepMaTO30u,
SIMIIEKJIETKA) - CrepMaToreHe3 u oorene3. OCOOCHHOCTH CTPOEHUS SUIEKIETOK M CIEPMAaTO30HI0B.
OmonorBopenue. [lapreHorenes.

NunuBunyansHOE pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHUOTEHE3). DTarbl
AMOPHUOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJSIUs, OPTaHOTCHE3.
[ToctramOpuoHanbHOe pa3BuTHE. TUIBI MOCTIMOPHUOHATIBLHOTO PA3BUTHUS: MPAMOE, HEMPSMOE
(mmuuHOYHOE). BrmsHue cpeapl HAa pa3BUTHE OPraHU3MOB; (AKTOPBI, CIHOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poct n paszButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUsS: CTPOCHHUE CEMEHH, CTauu
pa3BUTHSL.

Tema 6. HaciiencTBeHHOCTh M H3MEHYNBOCTH OPraHN3MoOB (8 1)

IIpenmMer u 3agaum reHeTUKW. VcTopus pa3BUTHUS TEHETUKU. Ponb IUTONOTUHM U
SMOPHUOJIOTUH B CTAHOBJICHUU T€HETUKU. BKJIaa poCCHIICKUX U 3apyOeKHBIX YUYEHBIX B Pa3BHTHE
TeHETUKU. MeToAbl TEeHETUKH (TUOPUIONOTUYECKHM, IMTOreHETUYEeCKUI, MOJEKYJISIpPHO-
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reHeTudeckuii). OCHOBHbIE T€HETHYECKHUE MOHATHS. ['eHeTnueckass CUMBOJIMKA, UCIOJIb3yeMasi B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHMsI  TMPU3HAKOB,  ycTaHoBleHHble [.  Mennaenem.
MonoruOpuaHOoe CKpelmBaHue. 3aKOH €IMHO0Opa3usi TMOpHI0B TepBoro mokosneHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacUIeIUIeHUs] MPU3HAKOB. [ unore3a yucToThl ramet. [loaHoe U HenmosiHoe
JOMUHUPOBaHHUE.

JuruOpunHoe  CKpemlMBaHUWE. 3aKOH  HE3aBUCHMOTO  HACIICJOBAaHUS  MPH3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHAIM3UPYIOUIEe CKpelIMBaHUe.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPETICHUs TeHOTUIIA OCOOH.

CueruieHHOe  HacnefoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CIEIUICHHOMY
HacJIeI0OBaHHIO TeHOB. HapyiieHnue cuenneHus reHoB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHsI HACJIEACTBEHHOCTH. | eHeTHUecKne KapThl.

I'enernka nosa. XpoMOCOMHOE OINpeEeNeHUE Ioya. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble opraau3Msl. HacnenoBanve npru3HakoB, CHEIIIEHHBIX € TOJIOM.

N3menunBoCTh. BUIbI N3MEHUMBOCTH: HEHACIEACTBEHHAsI U HACJeICTBeHHas. Poiib cpelibl B
HEHACJIEZICTBEHHOM  M3MEHYMBOCTH.  XapakTepUCTHKAa  MOIU(MUKAIUMOHHOM  M3MEHYHUBOCTH.
Bapuanuonnslii psn v BapuanuonHas kKpuBas. Hopma peaknum npusHaka. KonmnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHcTBa MOAU(PHUKAIIIOHHOW N3MEHYHBOCTH.

HacnencrenHasi, WM TE€HOTUIIMYECKAs, W3MEHUYUBOCTh. KOMOMHATHBHAs M3MEHYHUBOCTD.
Meilio3 W TIOJIOBOM MpOIECC - OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTalmoHHas
M3MEeHYMBOCTh. Kimaccuukanusi MyTanuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIe. YacTrora
NPUYUHBI MyTanuid. MyTareHHple ()akTopbl. 3aKOH TOMOJIOTHUECKHX PSAIOB B HACJICIACTBEHHOM
n3MeHunBoctyu H.M. BaBunosa.

BHesaepHast HACIEACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TEHETHUKHU YEJIOBEKa:
TCHEATOTUYCCKUN,  ONHM3HENOBBIM,  ITUTOTCHETUYECKHH, OWOXMMHUYECKUH,  MOJIEKYJISPHO-
reHeTnueckuii. COBpPEMEHHOE OIpeleieHUEe TEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTHNHpPOBaHKWe, B ToM uyucie ¢ nomouisto III[P-anamuza. HacnmencTBenHble 3abosieBaHMS
YeJI0BEeKa: T'eHHbIe 00JIe3HH, OOJIE3HH ¢ HACIEeICTBEHHOH MPenpacoioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KieTKU. [IpuHIUMIIBI 310pOBOrO
o0pasza >KU3HU, JUATHOCTUKH, NPOPHIAKTUKHA M JIEYCHUS TeHETUYeCKUX OoyiesHedl. Memuko-
T€HETUYECKOE KOHCYJbTHUPOBAaHUE. 3HAYECHHE MEIWLIMHCKOM TE€HETHKU B NPEIOTBpALICHUU U
JICYCHUU TeHETUYECKUX 3a00JIeBaHMIl YeIIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OcHOBbI OMoTexHOJI0TUH (3 4)

Cenekuusi Kak HayKa W MPOIECC. 3apoKACHUE CEIEKIUU U aoMecTukanusa. Yuyenue H. U.
BaBuioBa 0 1eHTpax TMPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMEHHBIE METOJIbI CEICKIMU. MacCOBBIi U WHIUBUAYATbHBIM OTOOPHI B CENICKIIHH
pacteHuii U >kMBOTHBIX. OIleHKa SKc-Tepbepa. BIM3KOpOJICTBEHHOE CKpEeIIMBaHUE - WHOPHJIMHT.
Yucras nuaus. CkpeluBaHue YUCThIX JTMHUK. ['eTeposuc, nim rubpuanas cuna. HepoacrBenHoe
CKpelrBaHue - ayTopuaunr. OtaanénHas rudpunuzanus u e€ ycrexu. MckyccTBeHHBIN MyTareHes
Y MIOJTyYEHUE TOJIUITIONA0B. JIOCTUIKEHHSI CeNIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosiorus Kak oOTpacib MNPOU3BOACTBA. ['€HHas HWHXKEHEpHUs. OTalbl CO3JdaHUSA
pexombunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas wumxkenepus. Kietounsle
KYJbTYypbl. MHKpPOKJIOHaIBHOE pPa3MHOXEHUE pacTeHWi. KIoHMpOBaHME BBICOKOMPOIYKTHUBHBIX
CEeNIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJOTHYECKMEe U JTHdeckue mpobimemsl. MO -
TeHETUYECKU MO (ULIMPOBAHHBIE OPTaHU3MBI.



rAlIOY 4YAO

CTO CMK 4.2.01 - 2023

UMK YIIPABJIEHUE JTOKYMEHTAIUMENU Tnor 16/26
3. TEMATHYECKHUU IIJIAH U COAEP) KAHUE YUEBHOI'O ITPE/IMETA
HaumeHoBaHue pa3ienoB Obbem | [lnanupyembie
Copep:xaHue y4eOHOI0 NpeAMeTa
H TeM 4acoB pe3yabTaThl
1 2 3 4
Pa3znen 1 BuoJsiorusi kak Hayka
Tema 1. bBuoJiorust Kak Conep:xanue 1
HayKa 1. Bronorus xak Hayka. CBsi3u OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHIYECKUMH U IPYTHMHU €CTECTBEHHBIMH HAyKaMH, JIP 1-5, JIP 7-8,
¢unocodueil, penurneit, STUKON, ICTETHKON U TipaBoM. Poirs 6romoruu B pOpMHPOBaHUH COBPEMEHHON HAYIHOU JIP 10-12, JIP
KapTHHBI Mupa. CrctemMa OMOJIOTHYECKUX HaYK. 22-23, JIP 27,
Tema 2. MeToabl Coaep:xanue 1 JIP 29, JIP 34,
MO3HAHMA KUBOM mpupox | 1. | Meroapl MO3HAHWS >KMBOM MpUPOAbI (HAOMIOJCHUE, IKCIIEPUMEHT, OIKMCAHHWE, WU3MEpeHue, Kiaccupukanusi, JIP 36-37, JIP
MOJICTIMPOBaHUE, CTaTHCTHYECKass 00pabOTKa JaHHBIX). 44-45
MP 1, MP 5,
MP 9, MP 11,
MP 14, MP 20,
MP 23-24, MP
31-32, MP 34-
37, MP 52, MP
57, MP 59
1P 1, TTP 20
Pa3gen 2. )Kuble cCHCTeMbI H MX OPraHU3ANMSA
Tema 3. buonoruueckne Copep:xanue 1
CHCTEeMbI, IPOLECCHI U HX 1. | JXKuBsle cucteMsl (OMOCHCTEMBI) KaK MpeAMET M3y4eHHs Onosioruy. OTiIn4ne KUBBIX CUCTEM OT HEOPraHHMYECKOM JIP 4-5, JIP 7,
H3y4yeHHue npuponsl. CBolicTBa OMOCHCTEM M HMX pa3HOOOpazue. YPOBHM OpraHM3alud OHMOCHCTEM: MOJICKYJISIPHBIH, JIP 20, JIP 25,
KJICTOYHBIA, TKAHEBBIH, OPraHU3MCHHBIW, MOMYJISIIUOHHO-BUJIOBON, IKOCHUCTEMHBIH (OHOTEOIIEHOTUYECKHN), JIP 31, JIP 33,
6rochepHbIit. JIP 35, JIP 40
MP 1, MP 4,
MP 7, MP 10-
11, MP 13, MP
16, MP 27-28,
MP 40, MP 47-
49
1P 10, ITP 17
Pa3nen 3. Xumuyeckuii cocTaB M cTpoeHHE KJIETKH
Tema 4. XuMu4ecKkuii Conep:xanue 1
cocTaB KjiaeTku. Bona u 1. | XuMHUYeCcKHil cOCTaB KIETKH. XUMHUIECKUE DJIEMEHTBI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTHI. Boa 1 MUHEpabHBIC JIP 4-6, JIP 8,
MHUHEPAJbHbIE COJTH BemiecTBa. OU3NMKO-XMMHYECKHE MPOLIECCHI, MPOTEKAIOIINE B KUBBIX crcTeMax. OyHKIMK BOJbI 1 MUHEPAIbHBIX JIP 20, JIP 26,
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HaumeHoBaHue pa3enoB Obbem | [lnanupyembie
Copep:xaHue y4eOHOI0 NpeMeTa
H TeM 4acoB pe3yabTaThl
1 2 3 4
| BelecTB B KiIeTke. [lomnepikaHne 0CMOTHYECKOTO OalaHca. JIP 31, JIP 39-
Tema 5. beaku. Cocrabu | Coaep:kanue 1 40, JIP 42
cTpoeHue 0eJIKoB 1. | Benkn. CocTaB M CTpOeHHE OEIKOB. AMMHOKHMCIOTHI — MOHOMEpHI OenkoB. He3aMeHHMMBbIE M 3aMEHHMbIE MP 1-2, MP 4-
AMUHOKHUCIIOTBI. AMHHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYpPhI OCITKOBON MOJICKYIIbI (TIEPBHUYHAS, BTOPHUYHAS, 5,MP 7, MP
TPETUYHAS M YCTBEPTHYHAS CTPYKTYpa). XUMHUYECKUE CBOICTBA OenkoB. bruosornueckue QyHKINM OCIKOB. 13-14, MP 17,
Tema 6. ®epmMeHTHI Conepixanue 1 MP 25, MP 27-
OmosioruuecKkue 1. | ®epmenTel — Ouonormyeckue Katamusatopbl. CTpoeHue (QepMeHTa: aKTHBHBIA IIGHTP, cCyOcTpaTHas 28, MP 30, MP
KaTAJIN3aTOPHI cnenuduanoctb. Kodpepmentsl. Buramunbl. Otinnyns pepMEHTOB OT HCOPraHMUYCSCKUX KaTaJIU3aTOPOB. 37, MP 45, MP
Tema 7. YrieBoanl. Coaep:xanue 1 45, MP 50, MP
Jlnnuaer 1. | YrueBogsl: MoHOcaxapuibl (TJIOKO3a, pubo3a ¥ J1e30KCHMpuO03a), mucaxapuibl (caxapos3a, JaKTo3a) U 52, MP 54
noJrcaxapuabl (Kpaxmall, TIHKOTeH, LEJUTI0N0-3a). bruonornueckue QyHKIMU YTIICBOIOB. TP 3-4, TIP 6,
Jlumuner: Tpurmuuepuabl, docdomununsl, crepounsl. ['unpodmibHO-THAPOGOOHBIE CBOVCTBA. buomoruueckue [P 8, ITP 17,
¢dyuakumu ununos. CpaBHEHUE YITICBOJIOB, OCIKOB U JIMIUJIOB KAK HCTOYHUKOB DHEPTHU. TP 19
Tema 8. Hyk/ennoBble Copep:xxanue 1
KHCA0ThI. AT®D 1. | Hyxneunossie kucnothl: JJHK u PHK. HykieoTuasl — MOHOMEpPBI HYKJICHHOBBIX KUCIOT. CTpoeHHE U (PYHKIIUH
JAHK. Crpoenne u pyuknuu PHK. Bugst PHK. AT®: crpoeHne U QyHKIHH.
Tema 9. UcTopus u Conep:xanue 1
MeTOAbI U3yYeHH s 1. | Huronorms — Hayka o kierke. KierouHas Teopus — mpuMep B3aUMOICHCTBHUS HIeH M (aKTOB B HAYYHOM
KkJjaeTku. Kiierounas TO3HAaHUHU. METObI H3Y4YEHHUS KIETKH.
Teopus
Tema 10. KieTka kak Conep:xanue 1
1eJIOCTHAS sKUBast 1. | Knetka xak menocTHas xuBas cuctema. OOImme mpru3HAKK KIETOK: 3aMKHYTas Hapy»XHas MeMOpaHa, MOJEKYJIbI
cHCTEMA JHK kak reHeTWdyeckWii ammapaT, cuUcTeMa cuHTe3a Oenka. THIIBI KJIETOK: JyKapuoTW4ecKas |
npokapuotndeckas. OcCOOCHHOCTH CTPOCHHsI MPOKApUOTHYECKOi kieTku. KileTouHas creHKa OakTepuil.
CrpoeHre 3yKapHOTHYECKON KieTKH. OCHOBHBIC OTJIMYMS PACTHTCIBHOW, >KUBOTHOW W TPUOHON KICTKH.
IToBepXHOCTHBIE CTPYKTYPBl — KJIETOYHAS CTCHKA, INIMKOKAIUKC, MX (yHKIuuU. [Inmasmatudyeckas MeMOpaHa, eé
CBOWCTBA M (DYHKIIHH.
Tema 11. Ctpoenue Conep:xanne 2
JyKapHOTHYECKOM 1. | Huroruazma u e€ opranouasl. OnHomeMOpanHble opraHouasl kietku: OIIC, ammapar [Tonbmku, JHM30COMBI.
KJIETKH [TonyaBTOHOMHBIC OPraHOWABI KJICTKH: MUTOXOHAPHUH, IUTACTHUIBL. [IpOMCXOKICHUE MHUTOXOHIPUN W IUIACTHI.
Buner mnactua. HememOpaHHBIE OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIH IEHTpP, ICH-TPUOIH, PECHHYKH,
KTyTHKHA. OYHKITNH OPTaHOWI0B KISTKH. BKitoueHusl.
2. | Slapo — perynsaTopHbIi HeHTp kiaeTku. CTpoeHue sipa: saepHas 000J104Ka, Kapruoruia3mMa, XpOMaTHH, SAPBIIKO.
Xpomocomsbl. TpaHCIIOPT BEIIECTB B KIIETKE.
Pa3nen 4. ’KusHeesiTeIbHOCTh KJIETKH




rAlIOY 4YAO

YIPABJIEHUE JOKYMEHTAIIUEN

CTO CMK 4.2.01 - 2023

«UMK» Jlucr 18/26
HaumeHoBaHue pa3enoB Obbem | [lnanupyembie
Conep:xanue yueOHOTO mpeaMeTa
H TeM 4acoB pe3yabTaThl
1 2 3 4
Tema 12. O6meH Conep:xanue 2
BewecTs. [lnacTuyeckuii 1. | OOMeH BemecTB, WM METa0OIM3M. ACCHMWIANHA (ITUIACTHICCKUHA OOMEH) M JUCCHUMIULALUS (SHEPTeTHIECKUit JIP 4-6, JIP 9,
o0MeH. POTOCHHTES. 00MeH) — JIBE CTOPOHBI €IMHOIO Ipolecca MeTabonau3Ma. Poiib 3aKOHOB COXpAHEHUs BEIISCTBA M SHCPTUHH B JIP 19, JIP 28-
XeMocHHTe3 MMOHUMaHUK MeTadosm3ma. Turel oOMeHa BelecTB: aBTOTpOQHBINA U rerepoTpodHbIil. Ponb dpepmenToB B 0OMeHe 29, JIP 31, JIP
BELIECCTB U IPEBPALCHUY DHEPIUU B KIICTKE. 39-40, JIP 43
2. | ®otocuntes. CreroBas u TeMHOBas (a3bl GoTocuHTe3a. Peakuun dorocunresa. DppexTuBHOCTL PoTOCHHTE3A. MP 1-6, MP
3navyenue GoTocHHTE3a JUTs XKU3HU Ha 3emuie. BriusHue ycinoBuil cpeqpl Ha POTOCHHTE3 U CIOCOOBI OBBIICHHUS 12-13, MP 15,
€ro MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI. XEeMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTepuu. 3HAUCHHE MP 21, MP 27-
Tema 13. Coaep:xanue 1 28, MP 31, MP
JHepreTu4ecknii 00MeH 1. | Dueprernueckuii 0OMeH B KieTke. PaciienieHne BellecTs, BbIICICHHE U aKKyMYJIMPOBaHUE YHEPTUH B KIETKE. 35, MP 38-39,
Oransl sHepreTuueckoro oomena. ['nmukonns. bpoxenue n ero Buasl. KuciopoaHoe okuciieHue, min KJIETOYHOE MP 42, MP 46,
neixanne. OkucnntensHoe Gochopummposanne. DHGHEKTUBHOCTS YHEPTETHUECKOTO 0OMEHa. MP 55
Tema 14. BuocunTres Conepxanue 1 [P 2, TIP 4-6,
oeaka 1. | Peakumuu MatpuuHoro cuHrtesa. I eHernmueckas napopmamnus u JJHK. Peanmzanus renetndyeckoir nHGOpMAIUK B P 8, TIP 11-13
KieTke. ['eHernueckuil kog u ero cmoiicTBa. Tpanckpunuus — matpuudblii cuate3 PHK. Tpancnaous —
OuocuHTe3 Oenka. Jtamsl TpaHcasanuu. KonupoBanue aMuHOKUCIOT. Posih pubocom B OMOCHHTE3e OelKa.
Tema 15. HekJsieTouHbIe Conep:xanue 1
dopmbl :xu3Hu — BUpychl | 1. | Heknerounsie GopMbl Ku3HH — BHPYCHL. VcTopus oTKpbiTHS BHpY-coB (II. WM. MBanoBckwmii). OcobeHHOCTH
CTPOCHUS M KU3HEHHBIN UK BHPYCOB. bakreprodarn. bonesnn pacteHmii, )KUBOTHBIX U YEJIOBEKA, BHI3EIBAEMBIC
Bupycamu. Bupyc mmmyHonedunmnta uenoBeka (BUY) — BoszOymurens CIIM[la. OOpatHas TpaHCKpHIIIHS,
peBeprasa, uHrerpasa. [Ipoduiakrruka pacnpocTpaneHusi BUPYCHbIX 3a001eBaHHM.
Pa3gen S. PazMHokeHHe M HHIUBHAYATbHOE PAa3BHTHE OPTAHU3MOB
Tema 16. )KusHennblii Coaep:xanue 2
IHKJ KJIeTKH. [lenenne 1. | KieTouHslil OUKII, WM KU3HEHHBIH LMK Ki1eTKu. MHTepdasza u muros. [Iponeccs, nporekatomue B nHTepdase. JIP 2, JIP 4-6,
KJIeTKH. MuTO3. Perumnkanuns — peakuust Mmarpuasoro cuaresa JJHK. Crpoenne xpomocoM. XpoMOoCcOMHBIH HA0Op — KapHOTHIL. JIP 9, JIP 15,
JMIutonHbIi ¥ TalulOMIHBIE XpOMOCOMHBIE HaOopbl. Xpomarunasl. L{uTosornueckne OCHOBBI Pa3MHOMKEHUS U JIP 21, JIP 30-
VHJMBHUYaJbHOIO PA3BUTHS OPraHU3MOB. 31, JIP 39-40,
2. | Henenne xinerku — wmuro3. Cramuu wmuro3a. Ilpomecchl, HpouCXOJsIIMe Ha pPa3HBIX CTaJUsIX MHTO3a. JIP 43
Buonornueckuii cmpica Muto3a. [IporpamMmmupyemasi rubeinb KJISTKH — aroITo3. MP 1-7, MP
Tema 17. ®opmbl Conepxanue 1 12-14, MP 16-
PAa3MHOKEHUS 1. | ®opMbl pa3sMHOXEHHS OPTaHU3MOB: OECIIONOE M TMOJIOBOE. BHIBI GECTIONOr0 pasMHOXKEHHS: JEJIEHHE HAJBOE, 17, MP 20-21,
OpPraHu3MoB MOYKOBaHMWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHHME, BEreTaTHBHOE pa3MHOXKeHHe. llckyccTBeHHOE MP 25, MP 27-
KJIOHHPOBAHHE OPTAHU3MOB, €T0 3HAUEHHE AN ceneknun. [1o1oBoe pa3sMHOKEHHE, €r0 OTINYHS 0T 6ECosIoro. 28, MP 30, MP
Tema 18. Meiio3 Coaep:xaHue 1 34, MP 38, MP
1. | Metiio3. Cragum Meiio3a. Ilporiecchl, IpOUCXOAsIIAe Ha CTauusx Merosa. IloBepeHme XpoMocoM B MeHo3se. 43, MP 49
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1 2 3 4
| Kpoccunrosep. bronornueckuii CMbICT ¥ 3HAUEHUE MEHO03a. ITP 4, TIP 6, TTP
Tema 19. O6pa3zoBaHue u Conep:xanue 1 8, ITP 15, TTP
pa3sBHUTHE IOJIOBBIX 1. | T'ameroreHe3 — mpoliecc 00pa30BaHus MOJIOBBIX KJIETOK y KMBOTHBIX. [10JI0BBIE JKeNne3bl: CEMEHHUKH U SIMYHUKH. 17
KJIeTOK. O1mionoTBOpenne OO0pa3oBaHUC U PA3BUTHUE MOJOBBIX KIETOK — raMeT (CIiepMaTo30u]l, SIMIEKICTKa) — CIEPMATOreHE3 U OOTCHE3.
OCOOCHHOCTH CTpOCHHUS SHICKICTOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes. M3yuenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX MHUKPOIpPENapara.
Tema 20. Coaep:xanue 1
NupuBuayanbHoe 1. | UuauBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl IMOPUOHATBHOTO
pa3BUTHE OPTaHU3MOB pa3BUTHs Y TO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TacTpyJsius, opraHoreHe3. [loctaMOproHanpHOE pa3BUTHE.
Tumbl TOCT-3MOPHOHANBLHOTO Pa3BUTHS: MPsMOE, HempsiMoe (JIMYMHOYHOE). BiumsHue cpembl Ha pa3BUTHE
OpraHu3MoB; (haKTOpbl, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC YpoiacTBa. PocT m pasButue pacteHuil. OHTOrEeHE3
LIBETKOBOI'O PACTEHHUsI: CTPOCHUE CEMEHH, CTa/INU Pa3BHTHSL.
Paznen 6. HacieicTBEeHHOCTh H H3MEHYMBOCTH OPraHM3MOB
Tema 21. 'eHeTuKka — Conep:xanue 1
HayKa o 1. | IIpenMer u 3ama4u TCHETUKH. POJIb ITUTOJIOTHUN U AIMOPHOJIOTHN B CTAHOBJICHUH T€HETUKH. BKIIag pocCHUCKUX H JIP 1-2, JIP 4-6,
HACJIEICTBEHHOCTH U 3apyOC)KHBIX YYCHBIX B Pa3BUTHE TEHETHKH. METOABl T'eHe-THKH (THOPHUIOJIOTHYESCKHUH, ITUTO-TeHETHIECKUH, JIP 9, JIP 15,
H3MEHUYHBOCTH MOJIEKYJISIpHO-TeHeTHIecKnii). OCHOBHBIE TEHETHUYECKHE MOHATHA. | eHeTHdeckas CHMBOJIHKA, WCHOIb3yeMas B JIP 17, JIP 21,
CXeMax CKpEIINBaHUH. JIP 30-31, JIP
Tema 22. Conep:xanue 1 37, JIP 39-40,
3aKOHOMepHOCTH 1. | 3aKOHOMEPHOCTH HACJIEJOBAHMSA IPU3HAKOB, YCTaHOBIEHHbIE . MeHzmeneM. MOHOTHOPHIHOE CKPEIUBAHUE. JIP 42, JIP 44
HACJIe0BAHUSA 3akoH enMHOOOpasus TrHOPHAOB IIEPBOTO IIOKOJEHHS. IIpaBUIO JIOMHHMPOBAHHUsS. 3aKOH pacuIEIEHHs MP 1-7, MP
NPHU3HAKOB. npusHakoB. [unotesa 4ucToTsl ramer. [10JHOE U HEMOIHOE JOMUHUPOBAHHE. 12-14, MP 16,
MonorudpuaHoe MP 18, MP 20,
CKpelMBaHue MP 25, MP 27-
Tema 23. luruépuaHoe Coaep:xanue 1 28, MP 30, MP
cKpelIuBaHue. 3aKOH 1. | JuruOpunHoe CKpCIIMBAaHHE. 3aKOH HE3aBUCHUMOIO HACICAOBaHHS MPU3HAKOB. [[UTOreHETHUYECKUE OCHOBEI 34, MP 37-38,
HEe3aBHCHMOTO JUTHOPUIHOTO CKPEIIMBaHUs. AHAIH3UPYIOIIEE CKpelnBanue. VCroib30BaHNEe aHAIM3UPYIOLIETO CKPEIIMBAHUS MP 42, MP 45,
HacJIeA0BAHUS ISl OTIpe/eNieHUs TeHOTUIIA OCOOH. MP 48, 50, MP
NPU3HAKOB 53, MP 58
Tema 24. CuensienHoe Conepxanue 1 TP 2, MP 4,
Hacllef0BaHue nMpu3HakoB | 1. | CuerieHHoe HaclenoBaHue mpu3HakoB. Pa6ora T. Moprana 1o clerIeHHOMY Hacle0BaHuIo reHos. Hapymenue MP 6, MP 8,
CIIETUIEHHS TEHOB B Pe3yJIbTaTe KPOCCHHTOBEPA. XPOMOCOMHAS TEOPHUs HACIEACTBEHHOCTH. | eHETHUECKHE KApTHL. MP 14-15, MP
W3yuenne pe3yabTaTOB MOHOTHMOPUIHOTO W JAUTMOPHIHOTO CKpEIIMBAaHUS Yy Jp030(GMIbl HA TOTOBBIX 17
MHUKpOIIpernaparax
Tema 25. I'enetuka noya. | Coaep:kanue 1
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1 2 3 4
HacaenoBanue 1. | I'enmetnka mona. XpOMOCOMHOE ONpEEIeHNEe IMoia. AYTOCOMBI M TIOJOBBIE XPOMOCOMEI. I'oMoraMeTHbIe |
TMPU3HAKOB, CIENJIEHHBIX reTeporaMeTHhIe OpraHu3Mbl. HaciieioBaHie MPU3HAKOB, CLHEIUICHHBIX C ITOJIOM.
C M0JIOM
Tema 26. Usmenunsocth. | Comep:kanme 1
He-nacnencrBennas 1. | 3smeHnunBOCTh. BUbl H3MEHYMBOCTH: HCHACICICTBCHHAS U HACJIEJCTBEHHAs. PoJib cpeibl B HEHACIICACTBCHHOM
H3MEHYNBOCTH W3MCHUYMBOCTH. XapaKTCPUCTUKA MOAM(DUKAIMOHHOW W3MCHUYMBOCTH. BapHallMOHHBIA psAJ W BapUalOHHAS
kpuBas. Hopma peaknuu npusHaka. KonndyecTBeHHbIE M Ka4eCTBEHHBIC MPU3HAKN U UX HOpMa peaknuu. CBOHCTBa
MOTU(PHUKAIIMOHHON M3MEHYMBOCTH. M3yueHre MOIU(PUKAIIMOHHON M3MEHYUBOCTH, MOCTPOCHHE BaPHALIMOHHOTO
psaa U BapUallMOHHOM KpUBOH
Tema 27. Coaep:xanue 1
HacaeacrBenHas 1. | HacnenctBeHHas, Wil TEHOTUIIMYECKAs, M3MEHYMBOCTh. KOMOWHATHBHAs W3MEHYHMBOCTH. Mei03 U MOJOBOI
H3MEeHYHBOCTh MpoIlecC — OCHOBAa KOMOMHATHUBHON HM3MEHYHMBOCTH. MyTarioHHas M3MEHYMBOCTh. Kiaccnpukamust MyTarfwid:
TeHHBIE, XPOMOCOMHEBIE, TE€HOMHBIE. YacToTa ¥ TPHYMHBI MyTanui. MyTareHaple (akTopel. 3aKkoH
TOMOJIOTHUECKUX pSNOB B HacieAcTBeHHOM u3meHunBoctd H. Y. BaBunoBa. BHesnepHast HacieICTBEHHOCTb U
W3MEHYMBOCTh. AHAIN3 MYTaluil y Ipo30¢IIEl Ha TOTOBEIX MHKpOIpenapaTax
Tema 28. I'eHeTuKa Conep:xanue 1
YyeJi0BeKa 1. | 'enmeruka uenmoBeka. Kapmorun dyenmoBeka. OCHOBHBIE METOABI TEHETHKM HYeNOBEKAa: TI'€HEANIOTHIECKUH,
OJIN3HETIOBBIN, ITUTOTEHETUUECKHA, OMOXUMHYECKHUHA, MOJIEKYJISIpHO-TeHeTHUecKnid. COBPEMEHHOE OIpeICIICHIE
TCHOTHIIA: TIOJHOTGHOMHOE CCKBEHUPOBAHME, TICHOTUIIMPOBAaHWE, B TOM 4mcie ¢ nomomsio I1[P-anamusa.
HacnenctBennble  3a0oyieBaHUsl  4YeJOBEKa: TCHHBIC 00J1e3HH, OonesHn ¢ HACIIEICTBEHHOMN
MPEJPACIIONI0KEHHOCThIO, XPOMOCOMHBIE Ooyie3HH. ComaTWdecKkue W TeHepaThBHbIe MyTanuu. CTBOJOBBIC
KIeTKH. [[pUHIUIEL 310pOBOTO 00pa3a KU3HH, JUATHOCTHKH, TPOPUIAKTHKY U JICUCHHUSI TCHETUYECKUX OOJIC3HEHH.
Menuko-reHeTHIeCKOe KOHCYJIBTUPOBAaHUE. 3HAYCHUEC MCAMIMHCKOW TCHETHKH B TPEAOTBPAIICHUM U JICYCHUH
TCHETUYCCKUX 3a00eBanui uenoBeka. COCTaBICHNE U aHAIN3 POJIOCIOBHBIX YEJIOBEKa
Paznen 7. Cenexnusi opranu3moB. OcHOBBI 0HOTEXHOJIOTHHI
Tema 29. CesteKIAs KaK Conep:xanue 1
HayKa U mpouecc 1. Cenekuusi Kak HaykKa M Mpollecc. 3apoXkaeHue celeKuu u nomectukanus. Yuenue H. V. BaBunosa o nenrpax JIP 1, JIP 4-6,
MIPOUCXOXKACHUS M MHOT000pasusi KyJIbTYPHBIX pacTeHUU. I[eHTphl NMPOMCXOXKICHHS TOMAITHUX >KABOTHBIX. JIP 11, JIP 13-
Coprt, opo/ia, mMTaMM. 14, JIP 16, JIP
Tema 30. MeToasl u Conep:xanue 1 18, JIP 20, JIP
JMOCTHIKEHHS CeIeKIUN 1. | CoBpeMeHHBIE METOIBI CENEKIMA. MacCOBBIM M MHIWBHIYaIbHBIH OTOOPHI B CEJICKIMH PACTEHUH M JKHBOTHBIX. 24-26, JIP 32,
pacTeHUii M JKUBOTHBIX Ornenka 3kcrepbepa. brmskopoacTBeHHOE CKpemmBanne — HHOpuauHT. Yucras muaus. CKpemnBaHUE YHUCTHIX JIP 34, JIP 36-
suuuii. Tereposuc, wim rubpuaHas cwia. HepoICTBEHHOE CKpelMBaHue — ayTOpuaunr. OraanéHnas 38, JIP 41, JIP
ruOpuam3anyst U e€ ycrmexu. VICKyCCTBEHHBIH MyTareHe3 W TOJy4eHHE MOMUIUIONIO0B. JIOCTIKECHHS CEeNeKIINN 43-44
PACTEHHH, 5KUBOTHBIX ¥ MUKPOOPTaHU3MOB. MP 4, MP 8-
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1 2 3 4
Tema 31. Buorexnojiorust Conep:xanue 1 10, MP 13, MP
KaK 0Tpacib 1. | buoTexHONOTHA KaK OTpacib MPOW3BOJACTBA. |'eHHas WMHXKeHepus. DTambl co3ganus pexomOmnHanTHOH JIHK 1 15, MP 18-19,
NPOHU3BOJACTBA TPAHCTE€HHBIX opraHu3MmoB. Kierounas unxenepus. Kietounsle KynbTypbl. MHUKpOKIOHAIbHOE Pa3sMHOXKEHUE MP 22, MP 24,
pactenuil. KioHupoBaHHE BBICOKOMPOIYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OpPraHM3MOB. ODKOJOTHYECKHE U MP 26, MP 28-
stndeckue npobiemsl. [MO — reneTndeckn MOAU(PHULIMPOBAHHBIE OPTaHU3MBI. 29, MP 31-37,
MP 41-44, MP
46, MP 51, MP
53, MP 56-57,
MP 60-61
Ip 2, ITP 7, I1P
9-10, ITP14, TIP
16, ITP 18, TIP
20

le/lMepHaﬂ TEeMATUKA UHIAUBUAYAJIBHBIX IMPOCKTOB:

Anneprus Kak (hakTop TIpOSIBICHUS UMMYHOIC(HUIINTA.
ApOy3 Ha THIKBEHHBIX KOPHSIX
bakrepuuunaHoe neiictBue GUTOHIUIOB.

BeSﬂOMHLIe JKUBOTHBIC

Bbe3noMHbIE KOTBI MOETO JIBOpA.
buonoruueckue puTMBbl pacCTEHUR
Berepunapusi B cenbCKOM XO035HCTBE.

1
2
3
4
5. be3momHbIe coOaKku HamIero paioHa.
6
7
8
9

Brimsinue kadecTBa MUIIK HA POCT M Pa3BUTHE KOJIOPAJICKOTO JKYKa.
10. BnusHMe MOBapeHHON CONM, TPUMEHSAEMOI B IPOTUBOTOJIOJIETHBIX CMECSIX, HA PACTCHUS T'a30HOB.
11. BnwmsHMe pa3THMYHBIX BUAOB 00PaOOTKHU ITOYBHI HA €€ arPOHOMHIYECKIE CBOMCTRA.
12. BnwusHMe QUTOHINAOB Ha COXPAHHOCTH MIPOIYKTOB.
13. BunwusHue 1BeTa Ha HACTPOCHHE YEIOBEKA.
14. Bsigenenue JIHK ¢ nocneayromnpm 351eKTpodhope3oM U3 KIETOK KOXKHIIBI JTyKa.
15. T'eHeTHyeckas MH)KEHEPUS PACTCHHUH.
16. /[IBmwxeHus y pacTCHUIA.

17. Jleatypauus Oenka.

18. Jlemorpaduveckuii MOPTPET IIKOJIBL.

19. JlmzaiiH NpHUIIKOIBFHON TEPPUTOPHH.

20. Iw3aifH Ta4HOTO Y4acTKa.

21. JluHamMHKa YMCTBEHHO# pabOTOCIOCOOHOCTH MATHUKIACCHUKOB B TEUEHHH YUeOHOTO JIHS MPH PA3HBIX PEXKHUMAX JIBUTATEIbHON
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HaumenoBaHmue pa3iejioB

Copep:xaHue y4eOHOI0 NpeMeTa

Obbem | [lnanupyembie

U TeM 4acoB pe3yJbTaThl
1 2 3 4
AKTHBHOCTH.
22. ]lneBHble 0a0OYKHM BEPXOBHUI PEKH.
23. JKuBble «4yJI0BHUILA» - MHOr00Opasue riry0OKOBOAHBIX XKHBBIX OPIraHU3MOB.
24. Kypapnu HaJl pOJMHOM.
25. ydeHHe BIMSHUS repOMIIIOB Ha KyJIbTYpHBIE PACTCHUSL.
26. H3ydeHwue mporiecca BOCCTAHOBIICHHUS JIECHOTO COOOIIECTBA MOCIIE ISHCTBHS HU30BOT'O MOKapa.
27. WccnenoBanue U3MEHEHHSI CBOETO BeCa M KOHTYPa MBIIII] [10]] ISHCTBHEM TUETHI M (PU3UUECKHUX YIIPaKHEHUH.
28. Uctopus pa3sutus HayKu bromorwus.
29. Hctopus pa3BUTHS OMOJIOTHH W METOJIBI MCCIICTOBAHHS B OMOIOTHH.
30. Hctopus pa3BUTHSA TEHETUKH U €€ METO/BI.
31. Kak Hay4HUThCS )KUTh B COTIIACHH C IPUPOAOI? (OMOPUTMEI YEIOBEKA).
32. MarneHpKHUe TPYKEHUKH Jieca.
33. MHoroo0pa3ue TpyTOBHKOB.
34. MoaudukaoHHas U3MEHYMBOCTh O€3I0MHOTO IIIEHKA.
35. MoaudukaonHas U3MEHYHMBOCTh MOETO OpraHnu3Ma Mo/ JeUCTBUEM JIHETHI.
36. MomudukaonHasi ©3MEHYHMBOCTh MOETO OpraHn3Ma IoJ| JeUCTBHEM (PU3UUECKHUX YIPaKHEHHUH.
37. MOHHUTOPHUHT COCTOSIHUSI CEPACUHO-COCYANCTOHN CHCTEMBI IIKOJILHUKOB Kilacca.
38. HacnencTBeHHbIe OOJIC3HU.
39. Hexknerounsie pOpMBbI )KU3HH, TPOKAPHUOTHI, SyKAPHOTHI.
40. Hukoraa He paHO M HUKOMY HE IT03/IHO HOJIIOOHUTH IIIOKOJIA.
41. OmpeneneHne BIXHOCTH BO3/4yXa U M3yUEHHE BIUSHHUS €€ Ha 3J0pPOBbE USIIOBEKA.
42. OCHOBHBIC CBOHNCTBA U CTPYKTYpa HYyKJICHHOBBIX KHCIIOT.
43. Tlo cnemam OTKPHITH - B MEKPOMIPE.
44. TlytenrecTBHe ¢ MOJEKYJIOH KHCIOPO/ia [0 OPTaHU3MY.
45. PacteHHsA-Tado(pUTH: BUIOBOH COCTAB, XapakTep aJalTaliil K yCIOBHAM OOHUTAHUS.
46. PacreHus-ruapoduThl: BUJOBOW COCTAB, MPUCIIOCOOICHHS PACTEHUI K YCIOBUSIM OOUTAHMSL.
47. Ponb OMOJOTHYECKHUX UCCIICOBAHUIA B COBPEMEHHON MEIUITNHE.
48. CumMOMO03 B KH3HU PACTEHUH M )KUBOTHBIX.
49. CojepxaHue MajoYHUKa BLETHAMCKOTO B YCJIOBHUSIX HEBOJIH.
50. CpaBHHTeNbHAS XapaKTEPUCTHKA KIETOK IIPOKAPHOTHUYECKUX M SYKAPUOTHUYECKHX KIICTOK.
51. CpaBHuTENbHAS XapaKTEPUCTHKA MOP(HOJIOTHH JIUCTAa PACTEHUH Pa3HBIX AKOJIOTUUECKHUX I'PYTIIL.
52. CpaBHHTENbHAS XapaKTEPUCTHKA CTpoeHus Jicta pactenuit ¢ C3 u C4-¢porocuHTe30M.
53. XapakTepHCTHKa COCTaBa M CBOMCTB BOJbI KaK (hakTop, ONpeAeIISIONIHi ee NPUTrOAHOCTD JUIS BOJIONOJIL30BAHHSL.

BCEI'O: 34
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4. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOI'O
ITPEAMETA

Peanuzarnust mporpammel TpeOyeT HaIMUUs y4eOHOTO KabrHeTa OMOJIOTHH.

[Tomemnenne kaOuWHeTa MOJDKHO YAOBIECTBOPATH TpeOoBaHusiM CaHUTapHO-
snueMHoJIoTndeckux npapuia U HopMatuoB (CaunlluH 2.4.2. 178-02). OHO 10JKHO
OBITH OCHAINEHO THIOBBIM 000PYIOBAaHHUEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUSX,
B TOM YHCJIE CIICHUATM3UPOBAHHON YUeOHON MeOEbl0 U TEXHUYECKUMHU CPEJICTBAMU
oOy4eHus, JOCTAaTOYHBIMU JJIsi BBIOJTHEHUS TPEOOBAHWI K YPOBHIO IMMOJATOTOBKH
yYalIuxcs.

B kabunete MOMKHO OBITH MYJIBTUMEIUHHOE OOOpPYAOBAHHE, MPU MOMOIIU
KOTOpPOTO  Y4YaCTHHUKM 00pa3oBaTeIbHOIO Tpoliecca MOTyT — IpOCMaTpUBaTh
BU3yaJIbHYI0 WH(OpMaIuioo, co37aBaTh NPE3EHTAIlMU, BHUICOMATEpUATIbl, HWHBIC
JTOKYMEHTBHI.

O6opynoBanue yueOHOTO KaOUHETA:

—  TI0CaJI0YHBIE MECTa MO KOJIUYECTBY O0yHAIOIINXCS;

—  MeJoBas Tpex4acTHas I0CKa,

—  aBTOMaTU3UpOBaHHOE pabouee Mmecto mnpenoaaratens (APMII),
000pyI0BaHHOE TIEPCOHAIBLHBIM KOMITBIOTEPOM C JIMIICH3WOHHBIM WM CBOOOIHBIM
MPOTPaAaMMHBIM ~ O0ECIIEYeHHEM, COOTBETCTBYIOIIUM pa3fieliaM MpOTrpaMMbl U
MOJIKJTFOYCHHBIM K ceTH Internet u cpecTBaMu BbIBOIA 3ByKOBOM MH(MOPMAIIHH;

—  KOMIUIEKT y4eOHO-HarJISAHbIX IOCOOUH;

—  TIpUHTED.

TexHuueckue cpeacTra 00yueHus:

—  MYJBTHMEIHUANPOCKTOD;

—  DKpaH.

NudpopmanuonHoe odecnedeHue 00y4eHust

Ilepeyens pexoMeHAyeMbIX Y4eOHBIX wu3aaHuii, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JTUTEPATYPBHI.

OCHOBHBIE HUCTOYHUKH

1. benses, [. K., Aemmmun, I'. M. buonorusa. 10 kxmacc: y4eOHHMK s
oOieo0Opa3oBar. opranu3auuii: 0azoBwiii ypoBenb/ pexd.. . K. benses, I'. M.
Hpimiuir. - 7-e u3f. - Mocksa : [Ipocsemenue, 2020. - 224 c. : uB.ui.

JlononHuTEIbHbIE UCTOYHUKU:
2. Ilaceunuk, B. B. buonorus. 10 xnacc (6a30Bblii YPOBEHB) : yUEOHHK -
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Mockga : IIpocsemienune, 2022. - 223 c. - ISBN 978-5-09-099558-0. Pexxum noctymna:
https://znanium.com/catalog/product/1922236

3. bpoBkuna E.T., Conmun H.. buonorus. MuorooOpasme KUBBIX
opranu3MoB. Metoanueckoe nocodue. — M. : IIpocsemnienue 2003.

4. KoncrautuHoB B.M. O6mas 6uonorus — M. 2004.

5. MawmontoB C.I'. O61ag ouosorust — M. 2005.

6. Cwmonbckas Y. «bwmomorus». Koucmexr nekmuii. - 'AIIOY YAO
«YMK» r. AHaasips, 2015 1.
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5. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O

Kontpone wu  ounenka

MNPEAMETA
pE3yIbTaTOB

OCBOCHMUA

y4eOHOro  mpeaMeTa

OCYIICCTBJIACTC MPCIIoAaBaTCIICM B IIPOLECCC IPOBCACHUA TPAKTUUCCKUX 3aHSATUM U

MPOBEPOYHBIX PadOT,
VHIVBHyaJIbHBIX 3aJaHHH.

TECTUPOBAHMS,

a TaKXC BbIIIOJIHCHUA O6y‘-IaIOHII/IMI/IC$I

HaumeHnoBanme pa3iejioB U TeEM

Iliianupyemble pe3yJibTaThl

DopMBbI M METO/IBI KOHTPOJISI U
OIIEHKH Pe3yJIbTATOB 00yYeHHsI

1 2 3
Pasmen 1 Bruosorust kKak Hayka JIP 1-5, JIP 7-8, JIP 10-12, JIP 22- | — ouenka npakTuueckux pabor;
23, JIP 27, JIP 29, JIP 34, JIP 36- | — onenka CaMOCTOSATEIBHO

37, JIP 44-45

MP 1, MP 5, MP 9, MP 11, MP
14, MP 20, MP 23-24, MP 31-32,
MP 34-37, MP 52, MP 57, MP 59
TTP 1, TIP 20

BBITIOJTHEHHBIX 3a/IaHNH;

— OLICHKAa YCTHBIX OTBETOB,;

— OLIEHKa paboTsl Ha
CEeMHMHapCKOM 3aHSTHH

Paznen 2. J)KuBble cUCTEMBI U UX
OopraHu3aIus

JIP 4-5, JIP 7, JIP 20, JIP 25, JIP
31, JIP 33, JIP 35, JIP 40

MP 1, MP 4, MP 7, MP 10-11, MP
13, MP 16, MP 27-28, MP 40, MP
47-49

ITP 10, ITP 17

— OIIEHKA MPAaKTHYECKUX padoT;

— OLIEHKa CaMOCTOSTEILHO
BBITTOJTHEHHBIX 3a/IaHHH;

— OLIEHKA YCTHBIX OTBETOB,;

— OIlEHKa paboTsI Ha
CEeMHUHAPCKOM 3aHsITHU

Paznmen 3. Xumudeckuii COCTaB M CTPOCHUE
KJIETKH

JIP 4-6, JIP 8, JIP 20, JIP 26, JIP
31, JIP 39-40, JIP 42

MP 1-2, MP 4-5, MP 7, MP 13-14,
MP 17, MP 25, MP 27-28, MP 30,
MP 37, MP 45, MP 45, MP 50,
MP 52, MP 54

TIP 3-4, TIP 6, TTP 8, TTP 17, TIP 19

— OIIEHKA MPAaKTHYECKUX padoT;

— OLICHKa CaMOCTOSATENILHO
BBITIOJTHEHHBIX 3a/IaHNH;

— OLICHKAa YCTHBIX OTBETOB,;

— OLIEHKa paboTsI Ha
CEeMHMHAapCKOM 3aHSTHU

Paspen 4. JKuzHenesreIbHOCTD KIIETKHA

JIP 4-6, JIP 9, JIP 19, JIP 28-29,
JIP 31, JIP 39-40, JIP 43

MP 1-6, MP 12-13, MP 15, MP
21, MP 27-28, MP 31, MP 35, MP
38-39, MP 42, MP 46, MP 55

ITP 2, TIP 4-6, ITP 8, ITP 11-13

— OIIEHKA MPAaKTHYECKUX padoT;

— OLIEHKa CaMOCTOSATENLHO
BBIMTOJHEHHBIX 3a/IaHHH;

— OLICHKA YCTHBIX OTBETOB,;

— OIlEHKa paboTsI Ha
CEeMHUHAPCKOM 3aHSTHU

Paznen 5. PasmHOXeHHE 1
MHIMBUAYaIbHOE Pa3BUTHE OPTaHU3MOB

JIP 2, JIP 4-6, JIP 9, JIP 15, JIP 21,
JIP 30-31, JIP 39-40, JIP 43

MP 1-7, MP 12-14, MP 16-17, MP
20-21, MP 25, MP 27-28, MP 30,
MP 34, MP 38, MP 43, MP 49

TIP 4, TIP 6, TTP 8, TIP 15, ITP 17

— OLICHKa IPaKTHYECKUX pador;

— OLICHKa CaMOCTOSATENILHO
BBITIOJTHEHHBIX 3a/IaHNH;

— OLICHKAa YCTHBIX OTBETOB,;

— OLIEHKa paboTsl Ha
CEeMHMHApCKOM 3aHSITHU

Pasnen 6. HacinencTBeHHOCTE U
M3MEHYHUBOCTH OPTaHU3MOB

JIP 1-2, JIP 4-6, JIP 9, JIP 15, JIP
17, JIP 21, JIP 30-31, JIP 37, JIP
39-40, JIP 42, JIP 44

MP 1-7, MP 12-14, MP 16, MP
18, MP 20, MP 25, MP 27-28, MP
30, MP 34, MP 37-38, MP 42, MP
45, MP 48, 50, MP 53, MP 58

TP 2, MP 4, MP 6, MP 8, MP 14-
15, MP 17

— OIICHKA IPAKTUYCCKUX padorT;

— OLIEHKa CaMOCTOSATEILHO
BBIMOJHEHHBIX 3a/IaHHH;

— OLICHKAa YCTHBIX OTBETOB,;

— OIlEHKa paboTsI Ha
CEeMHUHAPCKOM 3aHSTHU

Paznen 7. Cenexuust opraHu3smMoB. OCHOBBI
OMOTEXHOJIOTUH

JIP 1, JIP 4-6, JIP 11, JIP 13-14,
JIP 16, JIP 18, JIP 20, JIP 24-26,
JIP 32, JIP 34, JIP 36-38, JIP 41,
JIP 43-44

MP 4, MP 8-10, MP 13, MP 15,
MP 18-19, MP 22, MP 24, MP 26,

— OIICHKA IPAKTUYECKUX padoT;

— OIICHKA CaMOCTOSTEIILHO
BBINOJIHCHHBIX 3a[aHUMH;

— OIICHKA YCTHBIX OTBETOB;

— OIlEHKa paboThI Ha
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MP 28-29, MP 31-37, MP 41-44, | ceMrHapCKOM 3aHATHH
MP 46, MP 51, MP 53, MP 56-57,
MP 60-61
TP 2, TIP 7, TIP 9-10, TIP14, TIP
16, ITP 18, TIP 20
TFAIIOY YAO «<UYMK» PEnoaaBaTeib J. Y. CmoubcKkas
(MecTo paboThI) (3aHUMaemasi 10JHKHOCTD ) (mHUTIAAITBI, haMITHS)
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