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Pabouas mporpamma cocTaBjieHa Ha OCHOBE MPUMEPHOHN paboueil mporpaMmbl
cpenHero oo6miero obOpazoBanusi «buonorus», pexkoMeHaoBaHHOW denepanbHbIM
rOCYJapCTBEHHBIM OFOJDKETHBIM HAY4YHBIM yupexaeHueM «HCTUTYT cTpaTeruu
pazButus obpazoBanus» (PI'BHY «MCPO») na ocHoBe 3akonHa Poccuiickoii
Oenepanuu «O6 obpazoBanum B Poccuiickoit denepanum» ot 29.12.2012 Ne 273
(pen. ot 17.02.2023); nmpukaza MunucrepcTBa oOpa3oBaHus M Hayku Poccuiickoit
@Oeneparn ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6 yTBepx aeHUU
(benepalibHOTO TOCYJIapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro OOIIEero
oOpaszoBaHus»; npukaza MuHuctepcTBa npocselleHus: Poccuiickoit denepanuu oT
12.08.2022 No 732 «O BHeceHMM U3MEHEHUH B (eaepalibHbIi TOCyAapCTBEHHBIN
o0pa3oBaTeNpHbIl CTaHAAPT CpeIHero oOmero o0pa3oBaHUsA, YTBEPKICHHBIN
npukazoMm MunucrepcTBa o0pa3oBanusi U Hayku Poccuiickoit @eneparuu ot 17 mas
2021 r. Ne 413»; npukaza Munucrepcra npocsenienuss Poccuiickonn denepanyu ot
21.09.2022 Ne 858 «O06 ytBepxkaeHun (enepaabHOrO TMEepeyHsi Y4YeOHUKOB,
JOMYLIEHHBIX K HCIOJIb30BAHUIO MpU pealu3aldyd HMEIOUMX TOCY/IapCTBEHHYIO
aKKpeIUTalUI0 00pa30BaTENbHBIX MMPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
o0111ero, CpeaHero oOIero o00pa3oBaHMsI OpPraHU3AlUAMH, OCYIIECTBIISIIOIIUMU
oOpa3oBaTeNbHyl0  JESATENIBHOCTh M YCTAaHOBJEHHUS  MNpPENEIbHOIO  CpOKa
MCIIOJIb30BAaHUsI HCKJIIOYEHHBIX YUEOHHUKOBY; MpHKa3za MUHUCTEPCTBA MPOCBEIICHHUS
Poccuiickoit ®eneparuu ot 23.11.2022 No 1014 «OO6 yTBepxkaeHuu (enepaibHOTo
rocyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPETHETO OOIIEro 00Opa3oOBaAHUS Y.

Opranuzanus-pa3padoTuuK: I'ocynapcTBenHoe ABTOHOMHOE
npodeccuonanbHoe o0Opa3zoBareNnbHOE YyupexaeHue UYyKOoTCKOro aBTOHOMHOIO
okpyra «HykoTckuii MHOTONpoGmIbHbIH Koyemk» (nanee — [ATIOY HAO UMK).

Pa3zpaboTuuk:
Cwmonsckas A.Y., npenonasarens [AIIOY HAO «UMK».

Peructpamuonnsiit Ne COO (10) 396-26 ot 12.01.2026 r.
PexomennioBana Metonunueckum coBeroM ['AIIOY YAO «UMK». I[IpoTtokon
No 6 ot 13 suBapst 2026 r.

YT1Bepxaena mnpukazom Ne 01-10/36 ot 29.01.2026 r. «O6 yTBepkaeHUH
JOKYMEHTOB 10 OPTaHU3allK Y4eOHOTO MPOLIECCay.
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1. HOACHUTEJBHAMSA 3AIIUCKA

Pabouast mporpaMmmMa cocTaBjieHa Ha OCHOBE MPUMEPHON paboueil MporpaMMel
cpenHero obmero oOpa3oBanus «buonorus», pexomeHmoBaHHOW @DenepanbHBIM
roCyJapCTBEHHBIM OFOJIPKETHBIM Hay4YHBIM YyupexjaeHuem «WHCTUTYT cTpaTeruu
pasButus ob6pazoBanus» (PI'BHY «MCPO») ma ocHoBe 3akoHa Poccuiickoii
Odeneparun «O6 o6pazoBannu B Poccuiickoit denepammmy ot 29.12.2012 Ne 273
(pen. or 17.02.2023); mpuka3za MunuctepctBa o0pa3oBaHusl U Hayku Poccuiickoii
Oenepauuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6 yTBepKIeHUU
(benepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIero
obOpaszoBaHus»; Mpukaza MuHucTtepcTBa npocBenieHus Poccuiickoit denepanyu ot
12.08.2022 Ne 732 «O BHeceHMM W3MEHEHU B (enepaibHbld TrOCYJapCTBEHHBIM
oOpa3oBaTeNbHbI CTaHAAPT CpeaHero oOiero oOpa3oBaHUs, YTBEPKICHHBIM
npuka3oM MunucrepcTBa o0pa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 17 mas
2021 r. Ne 413»; npukaza MunucrepctBa npocseuienus: Poccuiickoit @enepauuu ot
21.09.2022 Ne 858 «OO0 ytBepxkaeHHH (enepaJbHOr0 INepeyHss Y4eOHUKOB,
JNOMYIICHHBIX K HCIOJIb30BAHUIO TPU PEAH3AUMA HMEKMINX TOCYAapCTBEHHYIO
aKKpeIUTalHuI0 O00pa30BaTENbHBIX MPOTPAMM HAYaJIbHOIO OOIIEro, OCHOBHOIO
o0uiero, cpenHero oOwIero o00pa3oBaHUsl OpraHU3AlMSIMH, OCYLIECTBIISIOIIMMU
0o0pa30oBaTeNbHYI0  JEATENIBHOCTh W YCTAHOBJEHUS  NPEIEIBbHOTO  CpOKa
MCIIOJIb30BAHUSI UCKIIOYEHHBIX YYEOHUKOBY; TpHUKa3za MUHUCTEpCTBA MPOCBEIICHUS
Poccuiickoii ®enepanuu ot 23.11.2022 Ne 1014 «O6 yTBepxkaeHuu (heaepaibHOro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa CPETHETO O0IIEro 0Opa30BaHuUs».

B nporpamme yueOHoro npeamera «buonorus» (10 kimacc, 6a30Bbli ypOBEHB)
pean30BaH MPUHIIMIT MPEEMCTBEHHOCTU B M3YYEHUU OWOJIOTHH, OJIaroiaps 4eMy B
HE TMPOCMATPUBAETCS HAIMPABICHHOCTh HAa PA3BUTHE 3HAHUM, CBA3AHHBIX C
(hopMUpPOBaHHEM E€CTECTBEHHO-HAYUYHOT'O MUPOBO33PEHHUS, [IEHHOCTHBIX OPUEHTAINI
JUYHOCTHU, YKOJOTHYECKOTO MBINLICHHUS, TPEACTABICHUA O 3I0POBOM 00pase >KHU3HU
1 OEpeXHBIM OTHOIIEHHUEM K OKpYy»XKarolieil nmpupoaHoil cpene. [loaTomy Hapsmy c
U3y4yeHueM OOIEeONOIOTUYECKUX TEOpUid, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CUCTEM pa3HOr0 paHra M CyUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIIECCOB, B
porpaMme yAE€JI€HO BHHMAaHUE MCIOJIb30BAHUIO TOJYYEHHBIX 3HAHUU B
MOBCEIHEBHON JKM3HM JJIsl PEIICHUS TMPUKIAIHBIX 3a7a4, B TOM YHCIIE:
MpO(MIAKTAKA HACIEJCTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-TEHETHUYECKOTO
KOHCYJIbTUPOBaHHUS, OOOCHOBAaHUSI 3KOJIOTMUECKH I11eJIecCO00pa3HOro IMOBEICHUS B
OKPYXarlel NPUPOAHON Cpele, aHAIN3a BIUSHUA XO3AMCTBEHHOW AECATEIIBHOCTHU
YeJllOBeKa Ha COCTOSIHUE TPHUPOAHBIX M HCKYCCTBEHHBIX JKOCUCTEM. Y CHIICHHE
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BHUMaHUS K WPUKIATHOW HAMpaBICHHOCTH YyueOHoro mpenmera «buomorus»
IPOAMKTOBAHO HEOOXOAMMOCTBIO 0O0ECIEUEHMs] YCIOBHM ISl pelIeHMs] OJHOW W3
aKTyaJIbHBIX  3a/lad  MIKOJIBHOTO  OHMOJOTMYecKoro  oOpa3oBaHUsA, KOTOpas
npeanosaraer (GOpMUPOBAHHE Yy OOYy4YalOUIUXCSl CIIOCOOHOCTH aJalTUPOBaThCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.

OO0mas xapakTepucTUKA y4e0HOr0 npeamera

YueOuslii npeamer «buonorus» B cpeaHem oOiieM o0pa3oBaHUHM 3aHUMAET
BaxkHOE MecTo. OH obecrieunBaeT GOPMUPOBAHUE Yy O0YUAIOLIUXCS MTPENCTABICHUN O
HAyYHOW KapTUHE MHpA; pacHIupsieT ¥ 0000IaeT 3HAHUS O >KUBOW MpHpoje, e
OTJIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM OpraHM3allUd W HBOJIOLMHU; CO3IAET
YCIIOBUS JJIs: TO3HAHUS 3aKOHOB JKUBOU MPUPObI, GOpMUPOBAHUS (DYHKIIMOHATEHOM
IPaMOTHOCTH, HaBBIKOB 3JIOPOBOT0 M 0€30macHOro odpasza »HU3HHU, SKOJIOTHUECKOIO
MBIIJICHHS], IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE U YETOBEKY.

Bonbuioe 3HaueHue yueOHbIM npeamer «buosorus» wumeer Takke A
pEelIeHUs] BOCIUTATEIbHBIX M Pa3BUBAIOLIUX 33Jlay CPEAHEro o0I1ero oopa3oBaHus,
couuanu3anuu obyvarommxcs. M3yudenue Ouonornn oOecreuuBaeT YCIOBUS s
(GbopMUPOBaHUS HHTEUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX M HWH(POPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKOW KYJBTYpbl, CIIOCOOCTBYET HMHTETPalUU OHOJOTHYECKUX
3HAHUU C MPEACTABICHUSIMH U3 JPYTHX YYEOHBIX IMPEIMETOB, B YaCTHOCTH, (PU3UKH,
XUMHHU U Teorpapuu.

Lean u 3axa4u y4eOHOro nmpeamera

Heasb:

—  OBJaJICHHE OOYYaIOUIMMHCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATHLHOU
OpraHM3allM >)KUBBIX CUCTEM Pa3HOI0 paHTa M MpUOOpETEeHHE YMEHUMN HCIO0JIb30BaTh
ATH 3HAHUA AJISl TPAMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB JKMBOW MPHUPOABI U
pEIIEHUs PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

3anauu:

—  OCBOEGHHME OOYyYarolMMUCS CUCTEMBbl 3HAHUN O OMOJIOTMYECKHUX TEOpUSX,
YUEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3ax, MpaBWIaX, CIYXKAIIMX OCHOBOM
g (GOPMUPOBAHUS MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpaA; O
METOJIaX HAYYHOTO TO3HAHWS; CTPOSHUH, MHOTOOOpPA3HMH U OCOOEHHOCTSAX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpTraHM3allM{; BBIJAIOLIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJIEOBAHHSIX B OMOJIOTHH;

—  (opmupoBaHue y o0yyarommxcs Mo3HaBaTeIbHbIX, HHTEIUIEKTYaIbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B TMpOIleCCe aHaiIM3a JAaHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTMM HAayYHBIX B3IJISJOB, MW W TOJIXOJOB K H3YYCHHMIO >KHUBBIX CHCTEM
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Pa3HOI0 YPOBHS OPraHHU3aLUY;

—  CTaHOBJEHHME Yy OOydaroluxcs oOmed KyJabTyphl, (YHKIHMOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OILCHUBAThH SIBJICHHS OKPY KAIOIIETO
MUpa KMBOW NPUPOABI HA OCHOBAaHUU 3HAHWW U OIIBITA, ITOJIYYEHHBIX IIPU U3YYCHUU
OHOJIOTHH;

—  (QopmupoBaHue y 0O0y4aroUMxcs yMEHMH WIIIOCTPUPOBATh 3HAUECHHE
OMONOTMYECKUX 3HAaHUM B TMPAKTHUYECKON JEATEIbHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

—  BOCIHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS YEIOBEKOM KHBOU
IPUPOJIBI, HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHHUS K HEH, COOMIOIEHUSI STUYECKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIE0BaHUM;

—  OCO3HaHWE LEHHOCTH OMOJIOTMYECKUX 3HAHWUW NJIs MOBBILIEHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpPBI, 111 (POPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

—  IpUMEHEHHUE NPUOOPETEHHBIX 3HAHUN U YMEHUW B NMOBCEAHEBHOMN JKU3HU
JUISL OLEHKHU IOCIEACTBHM CBOEU NEATENBHOCTH IO OTHOLICHHWIO K OKPYXKarOIIEH
cpene, COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBAHHME U COOJIIOJICHHE MEp MPOQPHIAKTUKA
3a00JIeBaHUM.

I[Inanupyembie pe3yabTaThbl 0CBOEHHUS Y4€OHOI0 MpeaMeTa

Koani

pPe3yJILTATOR H.Ha}mpyeMble pe3yabTaTbl 0CBOCHUA THCHUIVIMHBI BKJIIOYAI0T:

JINYHOCTHBIE pe3yJbTaThbl

Fpa)K,HaHCKOC BOCIITUTAHHUC

JIP 1 c(hOpMUPOBAHHOCTh TPAXKJIAHCKOW TMO3UIIMM OOYYarOMIETOCs KaK aKTHUBHOTO M
OTBETCTBEHHOTO WJI€Ha POCCUICKOro o0liecTBa

JP2 OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaXKEHHE 3aKOHa U
IIPAaBOIIOPsIIKA

JIP 3 FOTOBHOCTh K COBMECTHOH TBOPUECKOH JEATENBHOCTH IMPH CO3JaHUHM yUEOHBIX

IMPOCKTOB, PCHICHUHU y‘{e6HLIX K TIO3HAaBATCJIBHBIX  3aJa4d, BbIIIOJHCHHUHU
OMOJIOrTYECKHX OKCIICPUMCHTOB

JIP 4 CIOCOOHOCTh OMpPENENATh COOCTBEHHYIO MO3MIMIO MO OTHOLIEHWIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€
JIP 5 YMEHHE Y4YWUThIBaTh B CBOUX JCHCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO

B3aUMOJCUCTBUS JTIOACH C pa3HbIMU y6e)KI[€HI/I}IMI/I, KYJBTYPHBIMU LIECHHOCTSAMHU U
COHaAJIbHBIM ITOJIOKCHHEM

JIP 6 TOTOBHOCTL K COTPYAHHYCCTBY B IIPOLCCCE COBMCCTHOTO BBLIIIOJIHCHUA yLIC6HBIX,
MMO3HABATCJIbHBIX MW HCCICAOBATCIBCKHUX 3aJdad, YBaXUTCIBHOC OTHOHICHHUC K
MHCHUIO OIIIIOHCHTOB IIPpU O6CY)K,Z[CHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO

COJIEPKaHUS;
JIP 7 TOTOBHOCTb K T'YMAaHUTAPHOM U BOJIOHTEPCKOM IEATEIBHOCTU
[TaTpuoTHYECKOE BOCIIUTAHHE
JIP 8 c(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOH HAEHTHYHOCTH, MaTPUOTHU3MA,

YBaXEHUA K CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH mniepex PonuHON,
TOPJAOCTH 3a CBOW KpaH, CBOXW PoaMHy, CBOM S3BIK M KYJbTYPY, MNPOLUIOE U
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HACTOAIICC MHOTOHAITMOHAJIBHOT'O HApOAa Poccuu

JIP9 LIEHHOCTHOE OTHOIICHUE K NPUPOJHOMY HACIEAMIO U NAMSATHUKAM IPUPOIbI

JIP 10 JOCTMKEHUsIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE

JIP 11 CITOCOOHOCTH OIIEHHWBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
Oumosyoruy, MOHUMAaHUE 3HAYCHUS OHMOJOTHH B IMO3HAHWU 3aKOHOB IMPHUPOABI, B
JKU3HU YeJIOBEKa M COBPEMEHHOI0 001IecTBa

JIP 12 uaeiHas yO0ekaAEHHOCTh, TOTOBHOCTh K cCly)keHHI0O OTE4ecTBY M €ro 3aluTe,

OTBETCTBEHHOCTH 32 €ro CyAb0y.

JlyxoBHO-HpaB

CTBCHHOC BOCIIUTAHHUC

JIP 13

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOr0 Hapoaa

JIP 14 c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT0 TIOBEACHUS

JIP 15 CIIOCOOHOCTh OLIEHHMBATh CHUTYallUI0 M IPUHUMATh OCO3HAHHBIE pELIEHUS,
OpPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH

JIP 16 OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIEero

JIP 17 OTBETCTBEHHOE OTHOIIEHWE K CBOUM POJIMUTEISAM, CO3JAHUI0 CEMBH Ha OCHOBE
OCO3HAaHHOI'O MPHUHATUS I[IEHHOCTEH CEeMEHHOM JKU3HU B COOTBETCTBUM C
TpaguuusiMu HaposioB Poccun

OCTeTHYECKOe BOCIIUTAHUE

JIP 18 ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAs ACTETHUKY ObITa, HAy4YHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUN

JIP 19 IIOHMMAaHNE YMOILMOHAJIBHOI'O BO3IEUCTBUS KUBOU IPUPOABI U €€ LICHHOCTH

JIP 20 TFOTOBHOCTh K CaMOBBIP@XXEHHMIO B pa3HbIX BHJAX MHCKYCCTBa, CTpEMIICHHUE

IMMPOSBJIATE KAYCCTBA TBOp‘ICCKOﬁ JIJMYHOCTH

dusznyeckoe BOCIUTAHUE

JIP 21

MOHUMAaHWE U peaju3anus 30pOBOro u 0e30MmacHoro odpasza KU3HH (370pOBOE
NUTAaHUE, COOJIIOJICHNE TUTHEHWYECKUX MpPaBWJI W HOPM, COaJaHCHPOBAHHBIM
PEKUM 3aHATHH M OTIBIXA, PETyIsipHas (U3NYecKas aKTHBHOCTH), OEpex HOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXHYECKOMY 3JI0POBBIO

JIP 22

IMOHUMAaHHEC NCHHOCTH MpaBUJI MHAUBUAYAJTIbHOI'O U KOJIJICKTUBHOI'O 0e301macHOro
IMMOBCACHUS B CUTYAUAX, YTPOKAOIINX 3JO0POBbI0 U JKU3HU HIOHCﬁ

JIP 23

OCO3HAHME TIOCIEACTBUH M HENPHUSATHE BPEAHbIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUs)

TpyroBO€ BOCIIMTAHUE

JIP 24 TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MAacTepCTBa, TPY10JIt00He

JIP 25 TOTOBHOCTh K aKTHBHOW JEATEIbHOCTH TEXHOJIOTMYSCKONW W COITMaIbHOM
HaIlpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATh, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITNOJHSTh TAKYIO JIEATENbHOCTh

JIP 26 UHTEpEC K pasin4yHbIM cdepaM NpopecCHOHATBHON JesTeIbHOCTH, YMEHUe
coBepllaTh OCO3HaHHBIM BbIOOp Oyaymiedl mnpodeccun U peann30BHIBATh
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI

JIP 27 TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTKEHUU
BCEU KU3HU

OKOJIOTMYECKOE BOCIIUTAHHE

JIP 28 9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIIEHNE K MPUPOJE KaK UCTOUYHUKY >KU3HH Ha
3emJiie, OCHOBE €€ CyIeCTBOBAHUS

JIP 29 MOBBIIIEHHE  YPOBHSI  3KOJOTHYECKOW  KYJIbTYphl: INpUOOpPETeHHE  OIbITa
IUIAHUPOBAHMUS IOCTYIIKOB M OLEHKM HUX BO3MOJXHBIX IOCIEICTBUN U
OKPYXaIOIIEeH Cpeapl

JIP 30 OCO3HaHME TJ00AJIBHOIO XapakTepa SKOJOTHYECKMX MpolieM M ImyTed HX
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peleHust

JIP 31

CIOCOOHOCTh MCIOJIB30BATh MPHOOpPETaeMbIe MPH M3yYCHHH OWOJIOTHH 3HAHHS W
YMEHHS ~ TpU  peIIeHHH  [poOJeM,  CBSI3aHHBIX C  PaIMOHATBHBIM
NPUPOJIONIONB30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHUS B IPUPOJE,
HANPaBIICHHBIX HA COXPAaHECHHWE pAaBHOBECHS B HSKOCHUCTEMaxX, OXpaHy BHJIOB,
9KOCHUCTEM, Onochepsl)

JIP 32

AKTMBHOE HEIPUATUE IEHCTBHM, NPUHOCAIIUX BpEl OKPYKAIOLIEH MPUPOIHON
cpezie, yMEHHE MIPOrHO3UPOBaTh HEOIAroNnpUATHBIE SKOJIOTHYECKHUE MOCIIECICTBUSL
IIPEANPUHUMAECMBIX ACUCTBUN U IPENOTBpALIATh UX

JIP 33

HQJIMYUE PA3BUTOTO SKOJIOTMYECKOIO MBIIIJICHUS, HKOJOTHYECKOW KyJbTYpHI,
OIbITa JESATEIIbHOCTH AKOJIOTMUECKON HaIPaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSl UMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHOM U COLMAIbHOU
IIPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOM EATEIbHOCTH SKOJIOIMUECKON
HalpaBIEHHOCTH

HCHHOCTI/I HAaY4YHOI'O IIO3HAHU S

JIP 34

c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH U OOIIECTBEHHOM NMPAKTHUKH, OCHOBAHHOI'O Ha JUajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEI0 MECTa B MOJUKYJIBTYPHOM MHUPE

JIP 35

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YHTATEIbCKOM KYJbTYpbl KaK CpPEACTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMH W ITO3HAHUA MHUpaA

JIP 36

NOHMMaHue cneuuduku OHOJOrMHM Kak HayKHM, OCO3HaHHEe €€ poiu B
(OpMUPOBAHUM PALMOHAIBHOIO HAyYHOTO MBIIUIEHUS, CO3/aHUU LEIOCTHOIO
Ipe/CTaBiIeHUus 00 OKpY)KaoLIeM MUpE KaK O €IUHCTBE MPHPOJIbl, YEJIOBEKa U
oOmiecTBa, B TO3HAHUHM TPHPOJIHBIX 3aKOHOMEPHOCTEH M peIIeHUuH NpodieM
COXPAaHEHHUs] IPUPOAHOIO PABHOBECUS

JIP 37

Y6G)KIléHHOCTI) B 3HAYMMOCTH OHOJIOTHU JUIA COBpGMCHHOfI OUBUIIN3allN:
obecreyeHnss HOBOIO YPOBHSA paA3BUTHA MCAUITHHBI

JIP 38

CO3/1aHMSI TIEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelaTh pPECYpCHbIE
Ipo0JIeMbl pa3BUTHS YEJIOBEUECTBA

JIP 39

MoucKa MyTel BBIXOJA U3 TI00ANbHBIX IKOJOTHYECKUX MPOOIeM U obecrieyeHus
nepexoga K YCTOMYUBOMY  DPa3sBUTHUIO, PAlMOHAIBHOMY  HCIIOJIb30BAaHUIO
IPUPOJIHBIX PeCYpcoB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU

JIP 40

3aMHTEPECOBAHHOCTD B TMOJIYYCHUU OMOJIOTMUECKUX 3HAHUU B IEJISIX TOBBIIIICHUS
o01el KyJbTypbl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH KaK COCTAaBHOW 4YacTH
(GYHKIIMOHATBPHOW TPAaMOTHOCTH OOydYarommxcsi, (GopMUPYEeMOH MpH H3YYCHHUH
OuoJIorun

JIP 41

IIOHUMAHNE CYLIHOCTHM METOJOB TIIO3HAHUSA, HCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTb HCHOJb30BAaTh IOJy4yaeMble 3HAHUSA Ui aHalu3a |
00BsICHEHUS SIBJICHUH OKPYKAIOIIEr0 MUpa M MPOUCXOAAIINX B HEM N3MEHEHUN

JIP 42

YMCHUC [€J1aTb 00OCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAayYHBbIX q)aKTOB u
MMCIOIIUXCA JaHHBIX C HEJIBIO MOJYUYCHHA TOCTOBCPHLIX BEIBOJIOB

JIP 43

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIB30BaTh OHOJIOTUYECKUE 3HAHHS JJIA
pPEIICHUA np06neM B PCAJIbHBIX )KM3HCHHBIX CUTYAIIUAX

JIP 44

OCO3HAaHUEC NI CHHOCTHU HaquOﬁ ACATCIIbBHOCTU, TOTOBHOCTH OCYHICCTBJIIATH
MMPOCKTHYIO U UCCIICAOBATCIbCKYIO ACATCIIBHOCTh HHAVBUAYAJIBHO U B I'PYIIIC

JIP 45

TOTOBHOCTH U CIIOCOOHOCTBH K HCIIPCPBIBHOMY O6p3.30BaHI/IIO u CaMOO6p330BaHI/IIO,
K AQKTHUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OWOJIOTMM B COOTBETCTBHH C
JKN3HCHHBIMHA HOTpGGHOCTHMI/I

MeTanpeaMeTHble pe3yabTaThl

OBJ'Ia,HeHI/Ie YHUBEPCAJIbHBIMHU IMO3HABATCIbHBIMHA HGﬁCTBHHMI/I
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Ba3oBrle jtornueckue aercTBUS

MP 1

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaJIM3UpPOBATh MPOOIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE

MP 2

HCII0JIb30BaTh MPU OCBOCHHUH 3HAHUI MPHEMBI JJOTHYECKOI0O MBIIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHHS, Kiaccuukamuu, O0O00OIIEHUsI), pPACKPBIBATH CMBICIT
OMOJIOTHYECKHUX MOHATHI (BBIACIATh UX XapaKTePHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTHMH MTOHSITHSIMH )

MP 3

onpeaciIATp NHEJIU OCATCIbHOCTH, 3aldaBasg IapaMETpbl W KPHUTCPUHU HUX
JOCTHIKCHUSA, COOTHOCHUTD PC3YJIbTAThI ACATCIIbHOCTU C MMOCTABJICHHBIMU LICIISIMU

MP 4

UCTIOJIb30BaTh OWOJIOTUYECKUE TOHSATHS UIs OOBsICHEHUS (AKTOB U SIBICHUMN
SKUBOU TPUPOIBI

MP 5

CTPOUTD JIOTHUECKHUE pACCYX ACHUS (MHIYKTUBHBIC, 1€TyKTUBHBIC, [0 aHAJIOTUN),
BBIABIIAITh 3aKOHOMEPHOCTM M IIPOTUBOPEYUS B PacCMATPUBACMBIX SIBICHUSX,
(GhOpMyJIMPOBATH BBIBOJIBI M 3aKITIOYCHHUS

MP 6

IIPUMEHATh CXEMHO-MOJEIBHBIC CPENCTBA Ul IIPEACTABICHUS CYILIECTBEHHBIX
CBA3€M M OTHOUIEHMH B H3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a TaKkKe
IPOTUBOPEYM pa3HOro poJa, BBIABIEHHBIX B PA3JIMYHBIX HHGOPMALMOHHBIX
MCTOYHMKAX

MP 7

pa3pa6aTbIBaTL IUIaH PCHICHUA HpO6JICMBI C y‘IéTOM dHaJIu3a HMMCIOIIMXCA
MaTCPHUAJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB

MP &

BHOCHUTb KOPPCKTUBBI B ACATCIIBHOCTb, OLHCHHWBATHL COOTBCTCTBUC PE3YyJIbTATOB
oCJIsAM, OCHUBATDL PUCKU HOCJIGIICTBI/II;'I JACATCIIBHOCTHU

MP 9

KOOPJMHHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSIX PEAlbHOTrO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICUCTBUS

MP 10

Pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKM3HCHHBIX HpO6JI€M

bazoBrie HuccienoBaTebCKue NeUCTBUS:

MP 11 BIIAJICTh HAaBbIKAMHU Y4YEOHO-MCCIIEIOBATENBCKOM M TMPOCKTHOM JAESITEIBHOCTH,
HaBBIKAMU pa3pelieHust mpoodiieM

MP 12 00Js1a1aTh CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TMOUCKY METOII0B
pelIeHHs MPAaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS

MP 13 WCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JIEATEIBHOCTH IO IOJYYEHUIO HOBOT'O 3HAHUA,
€ro MHTEpIpETaLuH, NPeoOpa30BaHUIO U MPUMEHEHHUIO B YUE€OHBIX CUTyalUsX, B
TOM YHCJIE IPU CO3JJaHUH YUEOHBIX M COLMAIbHBIX TPOEKTOB

MP 14 ¢bopMHpOBaTh HAayYHBIH THUIl MBIIUICHUS, BIaJeTh HAYYHOH TEpPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHSTHSIMU U METOJIaMU

MP 15 CTaBUTh W  (OpPMYyJIHpOBaTh COOCTBEHHBIE 3a7aud B  00Opa3oBaTeNbHOU
JIeSITEJIbHOCTH U AKU3HEHHBIX CUTYaIUsIX

MP 16 BBISBJISITh IIPUYMHHO-CIIEICTBEHHBIE CBA3HM M AKTYaJIU3UPOBATH 3a/1a4y, BbIIBUTaTh
TUIIOTE3y €€ PpELICHUs, HaXOAWUTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX
YTBEPKACHUM, 33/1aBaTh IApaMETPbl U KPUTEPUH PELICHHUS

MP 17 AQHAIN3UPOBATh TOJYUYEHHBIE B XOJE PELICHMs 3alayd pe3ysbTaTbl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTbh, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIOBHSX

MP 18 J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT

MP 19 OCYHIECTBIISITh IIEJICHAIIPABJICHHBII TOUCK TMEpeHoca CpPEeACTB M CIOco0O0B
JIecTBUS B MPO(ECCHOHANBHYIO Cpely

MP 20 yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBbHYI0O M TPAKTUYECKYH 00JacTh
KU3ZHEAEATEILHOCTU

MP 21 YMETh MHTETPUPOBATh 3HAHHUSI U3 PA3HbIX MIPEIMETHBIX o0sacTeit

MP 22 BBIJIBUTaTh HOBBIE MJIEU, MPEJIaraTh OPUTHHAIBHBIE MOAXOAbI U PEIICHHUS

MP 23 CTaBUTh POOJIEMBI U 33J]aUH, JOMYCKAIOIIUE aIbTEPHATUBHBIEC PELICHHUS
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Pabora ¢ unpopmanueit

MP 24

OPHEHTHPOBATbCA B PA3IUYHBIX HMCTOYHMKAX HH(popmanuu (Tekcre y4eOHOro
nocoOusi, Hay4yHO-TIOMYJISIPHOM JUTEparype, OWOJNOTHYECKUX CIOBapsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTE), aHAIN3UPOBATH
UH(OPMALIMIO Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, KPUTUIECKH OLICHUBATH
e€ JOCTOBEPHOCTh U HEPOTHBOPEYHBOCTh

MP 25

(bopMyIIMPOBATh 3aMPOCHl U IPUMEHSITh Pa3JIUIHBIE METOJIBI IPU TTIOUCKE B OTOOPE
OMOJIOTHYeCKOM MH(POpMaIIUK, HEOOXOAMMOM JIJIsl BEIIOJIHEHHS YUEOHBIX 33]1a4

MP 26

npuoOpeTaTh  ONBIT ~ HWCMOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATH KYJIbTYpPY AKTUBHOT'O HCIIOJIb30BAHMSI PA3IUYHbIX
ITIOMCKOBBIX CUCTEM

MP 27

CaMOCTOSITENIEHO BEIOMPATh ONTUMANIbHYIO (hOpMY MpeCTaBICHHS OMOIOTHUECKON
nHpopmanuu (cxembl, TpaduKy, AMarpaMMbl, TaOJUIIBI, PUCYHKH U JIP.)

MP 28

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENCTBA MPU paboTe ¢ OMOIOTHYECKOM
uHpopMaLyeil: IPUMEHATh XUMHUECKUE, PU3MUeCKUue U MaTeMaTHUECKUE 3HAKU U
CHUMBOJBI, (GopMyJbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJb30BaTh U
1peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HAIIHOCTH

MP 29

BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS W 3AIIUTH MHPOPMALUHU, HUH(HOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH

OBJI&I[GHI/IG YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU Ilel\/JICTBI/ISIMI/I

Oobuenue

MP 30 OCYIIECTBIISITh KOMMYHHKAIIMH BO BceX chepax KU3HU

MP 31 aKTUBHO Yy4yacTBOBaTb B JHAJIOre WM JUCKYCCHM IO CYLIECTBY O0CYXIaeMoi
TeMbl (yMEHHME 3a/aBaTb BOIIPOCHI, BBICKA3BIBATH CYKJIEHUS OTHOCUTEIBHO
BBITNIOJIHEHMS NIPEAJIaraéMoON 3aJauy, Y4YMTHIBaTh MHTEPECHl M COINIACOBAHHOCTH
NO3UIMI IPYTUX YYaCTHUKOB AHAJIOTa WK JUCKYCCHUH)

MP 32 pacrio3HaBaTh ~ HEBepOaJbHBIE CpeAcTBa  OOIICHUS, TOHUMATh 3HAYCHUE
COLMAJIbHBIX 3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUS] KOH(DIMKTHBIX CUTyallui

MP 33 YMEThb CMAT4aTh KOH(MIUKTHI U BECTU IEPETOBOPHI

MP 34 BJIAJICTh Pa3IMYHBIMH CIIOCOOAMU OOILIECHHSI U B3aUMOJICHCTBUS;

MP 35 IIOHUMAaTh HAMEPEHHMs APYIUX JIIOACH, NPOSABIATh YBAXKUTEIBHOE OTHOLIEHHE K
co0eceTHUKY U B KOPPEKTHOH (opme popMyIupoBaTh CBOM BO3PAKEHHSI

MP 36 pa3BEPHYTO M JIOTMYHO U3JAaraTb CBOIO TOYKY 3pEHHS C MCIIOJIb30BaHUEM

SA3BIKOBBIX CPCACTB

CoBMecTHAS JIEATETBHOCTD

MP 37 IIOHUMaTh MW MCIIOJb30BaTh NPEUMYLIECTBA KOMAHIHOW U WHIWBUILYAIbHOU
paboThI IPH pellieHuH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS IPYNNOBBIX (POpM B3aUMOICHCTBUS ITPH PEIICHUN yueOHOU 3a1auu

MP 38 BbIOMpaTh TEMAaTUKy W METOABbl COBMECTHBIX JEHCTBHI ¢ yd&€ToM OOIHUX
MHTEPECOB M BO3MOKHOCTEN KAXKJIOr0 YJICHA KOJUIEKTHBA

MP 39 MIPUHUMATB LIEJIb COBMECTHOM JAEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
NEUCTBUSA IO €€ TOCTHKEHHUTO

MP 40 COCTABJIATH ILIAH JIEHUCTBUM, PACIPENEIATh POJIM C YYETOM MHEHUH YYaCTHHUKOB,
00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI

MP 41 OLICHMBATh KayeCTBO CBOEro BKJIaJa W BKJIAJa Ka)KIOI'0 YYaCTHUKA KOMAHJbI B
o0uMii pe3ynbTar no pa3paboTaHHBIM KPUTEPHUSIM

MP 42 npejyaraTb  HOBBIE IPOEKThbI, OLEHUBATb MAEHU C I[O3ULUMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH

MP 43 OCYILIECTBJISATh MIO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3JIMUHBIX CUTYyalUsX,

MMPOSBJIATE TBOPYCCTBO U B006pa)KeHI/Ie, OLITH WHUIIMATHBHBIM.
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OBJIalleHI/Ie YHUBCPCAJILHBIMU PCTYJIATUBHBIMHA I[GﬁCTBPISIMI/I

CaMOOPFaHI/I3 alys

MP 44

HCIIOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJIs1 BBISABJIICHHUA HpO6JIeM H UX pCUICHUA B
JKN3HCHHBIX U y‘le6HBIX CUTyalusax

MP 45 BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH 1I€JIEBBIE U CMBICTIOBBIE YCTAHOBKH B
CBOMX JCHCTBHSX M IIOCTYIIKaX II0 OTHOIICHUIO K JKMBOM IIPUPOLE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYIKAIOIINX

MP 46 CaMOCTOATENIBHO  OCYILECTBIJIATh ITO3HABATEIBHYIO JCSATEIBHOCTb, BBIABIAThH
po0JeMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7jaudl B 00pa3oBaTeIbHOM
JIEATEIbHOCTH U )KU3HEHHBIX CUTyalUsAX

MP 47 CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUs MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN U MPEIOYTCHUM

MP 48 JlaBaTh OIIEHKY HOBBIM CUTYallUsIM

MP 49 pacuIMpsTh PAMKH Y4eOHOTO IPEAMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN

MP 50 JienaTb OCO3HAHHBIN BHIOOp, apryMEeHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pemeHue

MP 51 OIICHUBATh MPUOOPETEHHBIN OIBIT

MP 52 CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOW IPYIUIMH B PA3HBIX
001acTsAX 3HAHUHM, MOCTOSHHO MOBBIIIATh CBOW 0Opa30BaTENIbHBIA U KyJIbTYpPHBIN
YPOBEHBb

CaMOKOHTpOJIb:

MP 53 JlaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM

MP 54 BJIAJICTh HAaBBIKAMH I103HABATENIbHON pe(IeKCHMM Kak OCO3HAHUS COBEPIIAEMBIX
JICHCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUI

MP 55 UCIIONIb30BaTh MPUEMBI pedIeKCUU Ui OLEHKH CHUTyallud, BbIOOpa BEPHOTO
peneHus

MP 56 YMETb OLICHUBATb PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUYKCHUIO

MP 57 NPUHUMATh MOTHUBBl U apryMEHTBl JpyIUX I[IPU aHAIU3E pPe3yJbTaTOB

ACATCIIBHOCTH

[TpunsiTie ceds u IPYTHX:

MP 58 IPUHUMATH ce0sl, MOHMMasi CBOM HEIOCTATKU M JIOCTOMHCTBA

MP 59 IPUHUMATh MOTHMBBI M AapryMEHTBl JpYI'MX TIIpU aHAJIW3E PE3YJILTATOB
JIEATEIbHOCTH

MP 60 IPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OMIUOKH

MP 61 pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU IPYTOro YeIOBEKa

IIpeaMeTHBIE Pe3yJbTAThI

[P 1 c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ M POJM OUOJIOTMM B CHCTEME HAy4HOTO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHMPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4HOW KapTHUHBI MUPAa U HAYYHOTO MUPOBO33PEHUS

I1P 2 c(OpMUPOBAHHOCTh 3HAHUM O BKJIAJ€ POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHU

ITP 3 c(OpMUPOBAHHOCTh 3HAHUU O (YHKIUMOHAJIHLHOW T'PAMOTHOCTU 4YeJIOBEKa JUIs
pELICHUS )KU3HEHHBIX 3a1a4

I1P 4 YMEHHE PacKphIBaTh COJEp>KaHUE OMOJOTUYECKMX TEPMHUHOB M MOHATUMN: KU3Hb,
KJIETKA, OPTaHU3M

IP 5 MeTabomm3M  (0OOMEH BeIIeCTB W MpEeBpalleHue dSHEPruH), TOMEOoCTa3

(camoperynsius), ypOBHEBast OpraHu3alus KUBBIX CHUCTEM,
caMOBOCTIpoU3BeieHNe (PEMPOAYKITHs), HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT
U pa3BUTHE
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ITP 6

YMEHUE u3JaraTb OWOJIOTMYECKHE TeopuH  (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAasi, LEHTpaJbHas JorMa MOJIEKYJIsApHON Ouosoruu), 3akoHsl (I
Mennens, T. Moprana, H.1. BaBunosa) u yuenus (0 meHTpax MHOTOOOpasus u
IPOMCXOXKAECHUS KyJIbTypHbIX pacteHuid H.U. BaBunosa), onpeaensiTs rpaHuiibl
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM

I1P 7

YMCHHUEC BJIIACTh METOJaMH HAY4YHOI'O IIO3HAHHA B OHOJIOTHH: Ha6J'IIO,Z[eHI/Ie u
OINMMCAHUC KMBBIX CUCTCM, ITPOLICCCOB U SIBIICHUI

ITP 8

opraHu3anus H IIPOBECACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA, BBIABHXKCHUC
THUITIOTC3bI

ITP 9

BBISIBJICHUC 3aBUCHUMOCTH MCXKIAY HUCCICAYEMBIMU BCJIMYHMHAMU, 00BICHEHHE
MOJIYYCHHBIX PEC3YyJIbTATOB, HWCIIOJb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TeOpI/Iﬁ u
3aKOHOB

ITP 10

YMCEHHUEC ACJIaTh BEIBOJAbBI HA OCHOBAHUH IOJYYCHHBIX PE3YJIFTATOB

ITP 11

YMCHHUC BBIACIIATH CYHICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK IIPOKApPHUOT U
OYKAapHuoOT, OAHOKJICTOYHBLIX 1 MHOT'OKJICTOYHBIX OPraHM3MOB

ITP 12

YMGHI/IC BBIACISATH CYHICCTBGHHI)IC HpI/I3HaKI/I HpOLIeCCOB: 06MeHa BCIICCTB H
HpeBpaIliCHUs]  SHEPrud B KJIETKe, (OTOCHMHTE3a,  IUIACTHYECKOIO0 U
SHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MMHTO03a, MEH03a, OILIOA0TBOPCHHS,
Pa3MHOXKEHHs, HHJIMBHIyaJIbHOTO PAa3BUTHsI OpraHn3Ma (OHTOI'€HE3)

ITP 13

YMCHHUC TMPUMCHATH IMOJYUYCHHBIC 3HAHUA IJId OOBSICHEHUS OHOJIOTHYECKHUX
MPOLIECCOB U SIBJIICHUH, JUISI MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HU C LeJblo0 olecrieueHusi O€30MaCHOCTH CBOETO 3/10pPOBbs U 370POBbS
OKPYXAaIOIIMX JI0ACH, COOTI0CHHISI HOPM TPAMOTHOTO TIOBE/ICHUS B OKPY KoL
MIPUPOAHON CpeJie

ITP 14

IIOHMMAaHUC HeO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,Z[OCTPI)I(GHPII;'I COBpeMeHHOﬁ
OMOJIOTHH ¥ OMOTEXHOJIOT M AJI paliMOHAJIBHOI'O IPHUPOA0IIO0JIb30BaAHUA

ITP 15

YMCHHUC PCIIaTh JJIEMCHTAPHBIC I'CHCTUYCCKHUC 3a/la4d Ha MOHO U I[I/II"I/I6pI/II[HOC
CKpCIIMBAHUEC, CIICIIJICHHOC HACJICJOBAHUC

ITP 16

COCTaBJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpClIuBaHusA  JIA IMPEACKA3aHUA
HACJICOOBAHUS MPHU3HAKOB Y OPraHnu3MoOB

ITP 17

YMEHHUE BBITOJHATH Ja00paTOpHBIE U MPAKTHUECKUE pabOThI, COONIOIATh TPaBUIIa
pu paboTe ¢ yueOHBIM U JJAOOPAaTOPHBIM 000PYO0BaHUEM

1P 18

YyMEHHE  KpUTHYECKHM  OLEHUBAaTh M  HMHTEPIPETUPOBATh  MHGPOPMAIUIO
OMOJIOTHYECKOTO  CO/AEP)KaHUsS, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAaHUSA U3
pa3nuuHbIX ucTouHUKOB (CMU, HayuHO-TIONYyJIIpHBIE MaTepUabl)

ITP 19

ATHUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBAHUNW B OHOJOTHH, MEAMIIMHE,
OMOTEXHOJIOTUN

ITP 20

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOIIeHUs, 00001as
OMOJIOTHMYECKYI0 MH(GOPMAIMI0 W3  HECKOJIBKHUX HMCTOYHUKOB, TPaMOTHO
MCIOJIb30BaTh OHATUHHBIN anmnapat OMOJIOTHH.

MecTo y4eOHOro npeamera B yaeOHOM IJIaHe

B cucreme cpennero oOmero oOpasoBaHusi «buonorus», u3zydyaemas Ha

0a3o0BOM YPOBHC, ABJIICTCA 00s13aTeNHLHBIM y‘-Ie6HBIM npeamMeToM, BXOJAIIUM B

COCTaB TMpeaMeTHOM oOpasoBaTenbHOM obOnactu «EcrectBenHbie Hayku». Ha

usydenue kypca B 10 kimacce B yueOHOM 1utaHe otBoautcs 34 vaca B roay (1 gac B

HEICITIO).
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2. COAEP KAHUE YYEBHOI'O IIPEIMETA

Tema 1. buosiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHMU C OOILIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, (uiocodueil, 3TUKOW, SCTETUKOW U IMPaBOM.
Ponb O6uonoruu B GopMHpPOBAHMK COBPEMEHHOUN HaydyHOU KapTuHbl Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeToapl TO3HAHMS KHBOW MPUPOBI (HAOIIOIeHNE, SKCIICPUMEHT, OITUCAaHUE,
HU3MEpeHHe, KiraccupuKkanus, MOACIUPOBAaHNE, CTATUCTHYECKass 00paboTKa TaHHBIX ).

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs

’KuBble cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus ouonorun. Otauyue
UBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CBoiicTBa OMOCHCTEM M HX pa3HOOOpa3ue. YPOBHH OpraHu3aluud OHOCUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJIALMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKUT ), OMOChEpPHBIA.

Tema 3. XumMu4eCcKHii COCTaB M CTPOEHHE KJICTKH

XUMUYECKUIT COCTAaB KIETKU. XUMHUYECKUE DIEMEHTBL: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MUHEpaibHbIE BELIECTBA.

OyHKIIMM BOABI M MHHEpalbHBIX BellecTB B kieTke. [logaep:kanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB U cTpoeHHe OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnmble M 3aMEHHMBbIE aMUHOKHCIIOTBHI. AMWHOKHUCIOTHBIM COCTaB. Y POBHH
CTPYKTYpbl ~ O€JIKOBOW  MOJIEKYJbl (MEpBUYHAs, BTOpUYHAs, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUECKUE CBOMCTBa OenkoB. buonornyeckue GyHkuu
OEJIKOB.

depmeHTbl — Onosioruueckue Karaauzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN
IEeHTp, cyocTtpatHas creuuduunocts. Kodepmentsl. Butamuabsl.  OTiauuwms
(hepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

VYrneBoapl: MOHOCaxapuibl (TIIOK03a, pud03a U J1e30Kcupr003a), Aucaxapuibl
(caxapo3a, JakTto3a) W ToJUcaxapuibl  (Kpaxmaj, TJIMKOT€H, IIeJITI0JI03a).
buonornueckue GyHKIMU yTI€BOJIOB.

Jlunuapl:  Tpurnunepunsl, ¢dochomunuapl, crepounbl.  ['mapoduibHO-
rupodoOHbIe cBOMcTBA. buonornyeckue GpyHkimu munuaoB. CpaBHEHUE YTIIEBOIOB,
OCJIKOB U JIUTIUIOB KaK UCTOYHUKOB YHEPTHHU.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl - MOHOMEpPBI HyKJIEMHOBBIX
kucnot. Ctpoenue u ¢pynkuun JHK. Crpoenne n pynkunn PHK. Bugst PHK. ATO:
CTpoeHHE U (HYHKIUH.

[{uronorust — Hayka o KieTke. KneTtouHnas teopus — NpUMEP B3aUMOJECUCTBUS
ujen u GakToB B HAYYHOM MO3HAHUHU. MeTO bl U3yUeHHUs KJICTKH.

Krnerka kak nenoctHas sxuBas cuctema. OO1ye mpu3Haki KIETOK: 3aMKHYyTast
Hapy>kHas MmemOpana, mojekyibl [JHK kak remernueckuit anmapar, cuctemMa CUHTE3a
Oernka.

Tunbel KIETOK: DJyKapuoTHYeCKas W mpokapuoTudeckas. OcoOeHHOCTH
CTpPOEHHUS MPOKapUOTHYECKON KieTku. Krerounas crenka Oaktepuil. CTpoeHme
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AYKapUOTHUECKOH KIeTKU. OCHOBHBIE OTINYHS PACTUTENIBHOM, )KUBOTHOU U TPUOHOM
KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢byuakun. [lnasmarnyeckas memOpana, e€ cBoiicTBa u ¢yHkuuu. LluTomnasma u eé
opranounbl. OgHo MeMOpanHbie opradHouabl kietkw: OIIC, ammapat [Nombmxw,
nu30coMbl.  [lolyaBTOHOMHBIE OpraHOMABl KIETKU: MUTOXOHJPUH, IUIACTHIBIL.
[Ipoucxoxknenne MUTOXOHApUNA H TutacTul. Buasl mnactua. He memOpanHbIe
OpraHOMJIbI KJIETKH: pUOOCOMBI, KIETOYHBIN [IEHTP, IEHTPUOJIU, PECHUYKH, KTYTUKH.
QyHKINY OPraHOUAOB KIETKU. BKiItoueHus.

Anpo — perynsaropHbiii neHTp kieTku. CTpoeHue snpa: simepHas 000JIouKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KIIETKE.

Tema 4. 7KusHeaesITeJIbHOCTb KJIETKH

OOMeH BemiecTB, WU MeTa00IM3M. ACCUMUMIIAIMS (TJIaCTUYECKUN OOMEH) U
TUCCUMWISIIUSA  (SHEPreTUYeCKUuil oOMeH) — JBE€ CTOPOHBI €AMHOTO Ipollecca
Merabosn3ma. Poib 3aKOHOB COXpaHEHHs] BEIIECTB M DHEPrUM B IMOHUMAHHUH
Merabonu3ma. Tunbel oOMeHa BemiecTB: aBTOTPO(HBIA M TeTepoTpodHbId. Ponb
(epMeHTOB B 0OMEHE BEILIECTB U NMPEBPALIEHUU YHEPTUU B KIIETKE.

®dortocunre3. CperoBass u TeMHoBas (¢as3bl (oTocuHTe3a. Peakuun
¢dotocunTe3a. DPPEKTUBHOCTH (HOTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha
3emine. BnusiHue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIMIEHHUS €rO
MPOAYKTUBHOCTH Y KYyJbTYPHBIX PACTEHUM

XeMocHHTe3. XeMO CHHTE3MpYIoIHe OakTepuu. 3HAYEHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTKe. PacriernsieHue BEIIeCTB, BBIICICHHUE U
aKKyMYJMPOBAHHE PHEPTUU B KIIETKE. DTalbl SHEPreTH4eckoro ooMeHa. ['nmukonus.
bpoxenne u ero Buapl. KuciopogHoe OKHCIEHME, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanre. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakuuu marpuunoro cunresa. ['enernueckas nnpopmanus u JIHK. Peanmuzanus
TeHETUYECKON MWH(popMalMM B KIETKE. ['€HeTHMYecKMil KOJA U €ro CBOWCTBA.
Tpanckpurus - Matpuunbiii cuHTe3 PHK. Tpancnsauus - OuocuHTe3 Oenka. OTtarbl
tpancisiiu. KomupoBanue amuHokucaoT. Posb pubocom B GnocuuTe3e Oernka.

Heknerounsie ¢hopmbl xKu3HU — BUpYCHl. McTopusi otkpsiTus Bupycos (/1.W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKM3HEHHBIN UK BUpYycoB. baktepuodaru.
bosie3Hn pacTteHui, JKMBOTHBIX M 4YEJIOBEKA, BBI3BIBAEMBIE BHUpycaMHu. Bupyc
ummyHoaeuiuta uenopeka (BUY) — BozOyaurtens CIIMJla. OOpartHas
TPaHCKPHUIILIKSA, peBepTa3za u uHTerpasa. [IpodpunakTrka pacnpocTpaHeHHUs] BUPYCHBIX
3a00s1eBaHUM.

Tema S. PazMHOKeHre M UHAMBHAYAJIbLHOE pPa3BUTHE OPraHU3MOB

Kierounbii 1MKJI, WIM SKU3HEHHBIM UWKI KiIeTku. WHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uuTepdasze. Permkanus — peakiuusi MaTpUYHOTO CUHTE3a
JHK. Crpoenune xpoMocoM. XpOMOCOMHBIA HAOOp - KapuOTUN. JIMIIoOuMAHbBIA U
raruiouAHBIA ~ XPOMOCOMHBIE HaOoOpbl. Xpomatuibl. LluTonorudyeckue OCHOBBI
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Pa3MHOXEHUS M UHIUBUIYaIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenue knetku — muto3. Craguu mutosa. lIporeccel, nmpoucxoasmme Ha
Pa3HBIX CTAaUSIX MUTO3a. BHOJIOrMYECKUIA CMBICT MUATO34.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHsI OPTaHU3MOB: OECIoioe U TMoioBoe. Bumbl 6ecmosioro
Pa3MHOKEHUA: JICJICHUE HAJIBOE€, IMOYKOBAHUE OJHO — M MHOTIOKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BETeTaTHMBHOE pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHHPOBAHHE
OPTraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TosoBOE pa3MHOXKEHUE, €0 OTIUYHUS OT OECII0JIOTO.

Meito3. Craguu Meio3a. IIporecchl, NMpoUCXOIAIIME HAa CTaauiIX Meno3sa.
IToBenenne xpomocom B meo3e. KpoccruHrosep. brosiornueckuii CMbICT U 3HAUCHUE
Meno3a.

["ameTorenes - mporiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIE
KeJe3bl: CECMEHHUKHU U AMYHUKU. OOpa3oBaHUE U PA3BUTHE MOJOBBIX KJIETOK — raMeT
(cnepmarto3oui, AMIEKIETKA) — criepMaToreHe3 u ooreHe3. OCoOCHHOCTH CTPOCHUS
SUIEKIETOK U ciepMaTo3ouioB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOreHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Otarnbl 3MOPHOHAJIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, TracTpyssiiusi, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: TIPSIMOE, HEMpsiMoe (JIMUUHOYHOE). Biusinue cpess
Ha Pa3BUTHE OPTraHU3MOB; (aKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOre€He3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHHU, CTaINN PA3BUTHSL.

Tema 6. HacsieicTBEHHOCTh M1 HK3MEHYHUBOCTH OPTaHU3MOB

[Ipenmer u 3anaum reneTuku. Micropust pa3BuTusi TeHETUKU. PoJib IUTONIOTUY U
AMOPHOJIOTUN B CTAHOBJIEHUU T€HETUKHU. BKI1al pocCUICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE TE€HETUKU. MeTO/ bl TeHETUKHU (THOPUIO0JIOrMYECKUM, IIUTOT€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUil). OCHOBHBIE TE€HETHYECKHE MOHATUA. [ eHeTuueckas
CHUMBOJIUKA, UCTIOJIb3yeMas B CX€Max CKpellUBaHUM.

3aKOHOMEpPHOCTH HAcCJEJOBaHUS MPU3HAKOB, YCcTaHOBJIeHHBIE [. Menaenem.
MoHnorubpugHoe CKpeluBaHue. 3aKOH €IuHO0Opa3us TUOPUAOB MEPBOTO
nokoJjieHus. [IpaBuino nqoMuHHUpOBaHMs. 3aKOH pacIlEIUICHHs] MPU3HAKOB. ['nmnoresa
YuCTOTHI rameT. [1ojIHOE ¥ HeMoIHOE JTOMUHUPOBAHUE.

JurubpugHoe ckperniuBanie. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS MPU3HAKOB.
[{uroreneTnueckre OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOIIEEe
ckpeluBanue. Vcnosib30BaHUE aHATM3UPYIONIETO CKPEUIMBAHUS I ONpPECICHUS
Te€HOTHUITa OCOOMU.

CuernnieHHoe HacneAoBaHue npu3HakoB. Padbora T. Moprana no cuenjieHHOMY
HacJieJJOBaHUIO TeHOB. HapyiieHue crieryieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasi TEOpHS HACIIEICTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetuka mosia. XpoMOCOMHOE OmpeAesieHUe Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMorameTHble U TreTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIICTUICHHBIX C MTOJIOM.
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N3meHunBoCTh. BHibI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs W HACICACTBEHHAS.
Ponp cpensl B HEHACJICICTBEHHOW  HM3MEHYMBOCTH. XapaKkTepUCTUKA
MOIU(PUKAITMOHHOW W3MEHUMBOCTH. BapuanvoHHBIA psiI M BapuallMOHHAS KPHUBAs.
Hopwma peakiium npuznaka. KonnuecTBEHHbIE M KAUECTBEHHBIE MPU3HAKK U UX HOpMaA
peaxin. CBOHCTBAa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, wid TeHOTUNHUYECKAs, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM Tpolecc — OCHOBA KOMOWHATUBHOMU
M3MEHUYMUBOCTU. MyTanmoHHasi u3MeHYMBOCTh. Kiaccudukanus MyTainuii: reHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYUHBI MyTauuid. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKUX PSAAOB B HacleIcTBeHHON n3MeHunBoctu H.M. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJIOBEKa: TCHCAIOTHYCCKUM, OJMM3HEIOBBIM, ITUTOTCHETHUYCCKUM, OMOXWMUYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemenHoe ONPEACIEHUE TE€HOTHUIIA!
IIOJJTHOTEHOMHOE CEKBEHUPOBAHWE, TCHOTHIIMPOBAHME, B TOM YHCIE C ITOMOIIBIO
[111P-ananu3a. HacnencrBennnie 3a00IeBaHMS YEI0BEKA: Te€HHBIC 0O0JIE3HH, OOJIE3HU
c HACJIECTBEHHOM MIPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
Comarnueckne W TreHepatTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3JI0pOBOr0 00pa3a >KU3HU, TUATHOCTHKHU, MPOMUIAKTUKU U JICYCHUSI TeHETHUYECKUX
0osne3Heil. Meauko-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAuU€HUE MEAUIIMHCKON
TE€HETUKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuusa Kak HaykKa M MOpolLecc. 3apOKICHHE CEJNEKUUH U JOMECTHUKAIUA.
VYyenue H.U. BaBuiioBa o 1ieHTpax MPOUCXOKACHUS U MHOTOOOpa3usi KyJbTYpPHBIX
pactenuil. LIeHTphI MPOUCXO0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpoAa, ITaAMM.

CoBpeMeHHbIE METOJbI celeKUUU. MaccoBbI U MHANBUAYAIbHBIA OTOOPHI B
CEJEKIIMN pPACTEHUH U KUBOTHBIX. OIEHKa »JKCTEpbepa. bIM3KOPOICTBEHHOE
ckpemuBanue — uHOpumuHr. Yucras nuHus. CkpelMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, wim rubpunHas cuia. HepoacTBEHHOE CKpellMBaHUE — AyTOPHJIMHT.
Otpanénnas rubpuanzanusa u e€ ycnexu. IcKycCTBEHHBIM MyTareHe3 W MOJy4YeHHe
MTOJUIUIONIOB. [JOCTHKEHNS CENIEKINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoruss Kak oTpacib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHUA. OTalbl
co3ganusi pexombunantHod JIHK wu Tpancrenneix opranu3moB. Kierounas
nHxeHepus. KierouHele KylbTypbl. MHUKPOKIIOHAIBHOE Pa3MHOXKEHHE PACTEHHUM.
KnonupoBanue  BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkosoruueckue u dTudeckue mpodaemel. MO —reHeTndecku MOAUPUITIPOBAHHBIC
OpTraHU3MBI.
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3. TEMATUYECKH IIJIAH U COJIEP)KAHUE YYEBHOI'O IIPEJMETA

HaumeHoBaHue pa3jienoB Oo0bem | Ilnanupyembie
Conep:xaHue y4eGHOro npeamera
U TeM 4acoB pe3yJIbTaThl
1 2 3 4
Pa3gen 1 Buonorus kak
HayKa
Tema 1. Buosorus kak Coaep:xanue 1
HayKa 1. | buomnorus kak Hayka. CBS31 OMONOTHH C OOIIECTBEHHBIMHI, TEXHUIECKUMH U IPYTUMH €CTECTBEHHBIMHU HayKaMH, JIP 1-5, JIP 7-8,
¢dunocodueii, penurueit, ITUKON, 3CTETUKON U paBoM. Pok Onosorun B popMUpOBaHHK COBPEMEHHOW Hay4HOMH JIP 10-12, JIP
KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKHX HAYK. 22-23, JIP 27,
Tema 2. Metoabl Conep:xkanue 1 JIP 29, JIP 34,
NO3HAHMA KMBOM mpupoa | 1. | Meroapl TO3HAHMS XHBOM NPHPOALI (HAOMIOJEHHME, SKCIEPHMEHT, OIUCAHHME, M3MEPEHUE, KIacCHU(DUKALMS, JIP 36-37, JIP
MOJICTIMPOBaHUE, CTaTHCTHYECKass 00paboTKa TaHHBIX). 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, ITP 20
Pa3gen 2. ’Kusble
CHCTEMBI M HX
opraHu3anms
Tema 3. Buoaoruueckue Coaep:xanue 1
CHCTEMbI, IPOLECCHI M UX 1. | ’KuBsle cucteMsl (0MOCHCTEMBI) KaK NMpeaMeT u3ydeHus: 6nonoruu. OTINYre )KUBBIX CUCTEM OT HEOPTaHUYeCKOi JIP 4-5, JIP 7,
U3ydeHue npupoasl. CBoiicTBa OHOCHCTEM M HMX pa3HOOOpazue. YpPOBHHM OpraHM3allMd OHOCHCTEM: MOJIEKYJSPHBII, JIP 20, JIP 25,
KJIETOYHBIA, TKAHEBBIA, OPTraHU3MEHHBIH, MOMYJSIIMOHHO-BUJOBOH, SKOCHUCTEMHBIN (OMOTE€OIEHOTUIECKUH), JIP 31, JIP 33,
OomocQepHbIii. 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
I1P 10, ITP 17
Pa3gen 3. Xumuueckuii
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1 2 3 4
COCTAB M CTPOeHHE KJIETKH |
Tema 4. XuMudecknit Conep:xanue 1
cocraB KJIeTkH. Boxa u 1. | Xumuueckuii cOCTaB KJIETKH. XUMHIECKHE 3JIEMEHTBI: MAaKPOAJIEMEHThI, MUKPO3JIEMEHTH. Boma 1 MuUHEpabHbIe JIP 4-6, JIP 8§,
MMHepPaJIbHbIE COTH BemiecTBa. PU3NKO-XUMHUUECKUE MPOIECCH], MPOTEKAIOIINE B XKUBBIX cUCTeMax. DYyHKIUHN BOJbl 1 MHUHEPAIbHBIX JIP 20, JIP 26,
BelecTB B kietke. [loaiepxkanue ocMoTHYECKOro OanaHca. JIP 31, JIP 39-
Tema S. Beaku. Cocra u | Cogep:kanue 1 40, JIP 42
cTpoeHue 0eIKOB 1. | Benku. CocraB u cTpoeHHE OENKOB. AMHHOKHUCIOTHI — MOHOMEPHI GenkoB. HezsameHMMBIE W 3aMEHHMBIE MP 1-2, MP 4-
AMUHOKHCIIOTH. AMHHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYPbI GSIKOBOI MOJICKYJIbl (IICpBUYHAS, BTOPHUYHAS, 5, MP 7, MP
TpPETHYHas M YETBEPTUYHAS CTPYKTYpa). XMMHUECKHE CBOMCTBa OekoB. bruosiornyeckue QpyHKIMH GEIKOB. 13-14, MP 17,
Tema 6. ®epmMeHTHI Conepskanue 1 MP 25, MP 27-
OnoJioruyeckme 1. | depmentsr — Ouosoruyeckue Kkaranusatopbl. CTpoeHue (epMeHTa: aKTHBHBIH LEHTpP, CyOcTparHas 28, MP 30, MP
KAaTAJIN3aTOPbI cnetduunocts. Kodepmentsl. Buramunbl. OTinuust GepMEHTOB OT HEOPraHWYECKUX KaTaIN3aTOPOB. 37, MP 45, MP
Tema 7. YrieBoabl. Conep:xanue 1 45, MP 50, MP
Jlunuasl 1. | YrueBogsl: MoHOcaxapuzibl (TJIOKO3a, pubOO3a u Ie30KCHpuO03a), aucaxapuabl (caxaposa, JaKTo3a) H 52, MP 54
nosucaxapmbl (Kpaxmall, TIIHMKOTeH, 1e/uTono3a). buonorndyeckue GyHKIUH YTIIIEBOIOB. [1P 3-4, IIP 6,
Jlummuner: Tpuraunepunsl, $ochomumuasl, crepounsl. I'mapodunsHO-THAPOPOOHBIE CBOMCTBA. bHomornueckue [P 8, TIP 17,
¢ynkiun JnnuaoB. CpaBHEHHE YITIEBOIOB, OSJIKOB U JIMIIHAOB KAK HCTOUHUKOB SHEPTHH. TP 19
Tema 8. HykiiennoBbie Conep:xanue 1
KHCIA0ThI. AT® 1. | Hyxneunossie kucnotel: JJHK n PHK. HykieoTumsr — MOHOMEpHI HYKICHHOBBIX KHCIOT. CTpoeHue U (pyHKINH
JHK. Crpoenne u ¢pyukiun PHK. Bugst PHK. AT®: ctpoenue u GyHKIUH.
Tema 9. UcTopus n Conep:xxanue 1
MeTOJbI U3y4YeHHsI 1. | LUuronorust — Hayka o kierke. Kierounas Teopus — HpuMep B3auMOAEHCTBUS Waeil m (akToB B HaydHOM
kJeTku. Kinerounas MO3HaHWU. MeTOoIbI N3yUeHNS KIICTKH.
Teopust
Tema 10. KiteTka kak Conep:xkanue 1
LeJIOCTHASA KMBast 1. | Knetka kxak menocTHas xwuBas cuctema. OOmue MpU3HAaKK KIETOK: 3aMKHYTas Hapy»XHas MeMOpaHa, MOJIEKYJIbI
cucTeMa JHK kak TeHeTWYecKWil ammapar, CcucTeMa CcHHTe3a Oenka. THIBI KJIETOK: OJyKapuoTHUecKas H
npokapruotndeckas. OCOOCHHOCTH CTPOEHHSI NpOKapuoTH4eckoil kieTkn. Kierounas creHka OakTepHid.
CtpoeHne »yKapuoTHYeCKOH KieTkH. OCHOBHBIE OTIMYUS PACTHTEIHHOW, >KMBOTHOM W TPUOHOW KIIETKH.
[ToBepXHOCTHBIE CTPYKTYpHI — KJIETOYHASI CTEHKA, TMHKOKaNIHWKC, uX (yHKmud. [lnasmaTtndeckas memOpaHa, eé
CBOWCTBA M (DYHKIIHH.
Tema 11. Ctpoenue Conep:xanue 2
JyKapHOTHYECKOM 1. | Hurorurasma u e€ opranowasl. OgHomemOpanHsle opraHouabl kietkwm: JIIC, ammapat [ombmku, JIH30COMEIL.
KJIETKH ITosryaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHAPHHM, IUIacTHAbL IIpoucxoikaeHne MHUTOXOHAPUN U IUIACTHI.
Bugpl mmactua. HememOpanHbIe OpraHouabl KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH, PECHUYKH,




I'AIIOY YAO

YNIPABJIEHUE JOKYMEHTAIIUEN

CTO CMK 4.2.01 — 2026

«UMK» Jlucr 19/28
HaumeHoBaHue pa3jieoB Oo0bem | Ilnanupyembie
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1 2 3 4
KTyTHKH. DyHKIIUM OPTaHOUI0B KIETKH. BKiIroYeHus!.
2. | Slapo — perynsTopHbIi HeHTp KieTku. CTpoeHne aapa: aaepHas 000I09Ka, KapHoIiia3Ma, XpOMAaTHH, SAPBIIIKO.
XpoMocoMbl. TpaHCHOPT BEIIECTB B KJIETKE.
Pasnen 4.
KusHegeATeIbHOCTD
KJIETKH
Tema 12. O6men Coaep:xanue 2
BenecTs. IlnacTuuecknii 1. OOMeH BelecTB, WIM METa00Mu3M. ACCUMUIAIUS (IUTACTHUCCKUI OOMEH) U JAMCCUMUIIAIMS (dHEPreTHUCCKHIA JIP 4-6, JIP 9,
o0MeH. ®OTOCHHTE3. 00MeH) — /IBe CTOPOHBI €IMHOro mporecca MeTaboiau3Ma. Pojab 3aKOHOB COXpaHEHHS BeELlecTBa M SHEPTUUU B JIP 19, JIP 28-
XeMocHHTE3 MOHUMaHUU MeTabou3Ma. Tunbl 0OMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Posib pepMeHTOB B 0OMEHE 29, JIP 31, JIP
BEILECTB M NPEBPAICHUU SHEPIUH B KIIETKE. 39-40, JIP 43
2. | ®otocunres. CeeroBasi U TeMHOBast (ha3bl horocuHTe3a. Peakimu dhorocuntesa. P HEKTHBHOCT HOTOCHHTE3A. MP 1-6, MP
3nadyeHne GoToCHHTE3a I KU3HH Ha 3emiie. BrusHue ycinoBuii cpenpl Ha (POTOCHHTE3 M CLIOCOOBI TTOBBIIICHHS 12-13, MP 15,
€ro MPOAYKTHBHOCTH Y KYJIBTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTEpHUH. 3HAUCHHE MP 21, MP 27-
Tema 13. Coaepkanue 1 28, MP 31, MP
JHepreTu4eckuii 0oMeH 1. | DHepretnyeckuii 0OMeH B KieTKe. PaciienieHne BeImecTB, BBICICHHE U aKKyMYyJINPOBAHUE SHEPTHH B KIETKE. 35, MP 38-39,
Oransl 3HepreTuyeckoro oomena. ['mukonns. bpoxenue u ero Buapl. KnucnopoaHnoe okucieHne, WM KJIETOYHOE MP 42, MP 46,
Jpixanue. OkucaurensHoe GocdopunrpoBanne. Dh(HeKTHBHOCTh SHEPTETHIECKOT0 OOMEHa. MP 55
Tema 14. Buocunres Conepsxanne 1 ITP 2, TIP 4-6,
Oenka 1. | Peakuuu marpuuHoro cuHTe3a. [ eHerndeckas mHpopmanus u JJHK. Peanmsanus reHeTudeckoir HHGOpMaIUU B TP 8, ITP 11-13
KJeTKe. ['eHeTHIecKuii KOI U ero cBoiicTBa. TpaHckpumius — MaTpuaHblid cuaTe3 PHK. Tpancnsamus — 6uocunTes
Oenka. Dtansl Tpancsiimn. KoauposaHue aMHHOKUCIIOT. Pojib prbocoM B OrocuHTe3e Oeka.
Tema 15. HekJieTouHble Conep:xkanue 1
(dopmbl ku3um — Bupycebl | 1. | Heknerounsle ¢opmbl xu3Hu — BHpychl. Vcropus otkpbitust BupycoB (J[.M. MBanoBckwmii). OcoOeHHOCTH
CTPOEHHMS ¥ KM3HEHHBIH IIUKJI BUPYCOB. bakrepnodaru. boyie3Hu pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHozmeduuura uenoeka (BUY) — Bo3Oymaurens CIIM/la. OOpartHas TpaHCKpUMLUS,
peBeprTasa, uHTerpasa. [IpoduinakTuka pacupoCcTpaHEHUsI BUPYCHBIX 3a00JCBaAHUI.
Paspen 5. PazmHoxeHue u
HHIUBUAYaJIbHOE
pa3BUTHE OPTaHU3MOB
Tema 16. 7KuzneHHbIH Conep:xanue 2
HMKJ KiIeTKH. [Jesenue 1. | KneTouyHbId UK, WIKM KU3HEHHBIA UK KiIeTku. MHTEepdaza u muto3. IIpomecchl, mpoTekammue B HHTEpdase. JIP 2, JIP 4-6,
KJIeTKH. MHUTO3. Perumikanms — peakiust MmatpuuHoro cuntesa JJHK. CtpoeHune xpomocoMm. XpoMOCOMHBIH HAOOp — KapHOTHIL JIP 9, JIP 15,
JMIUTONIHEIH ¥ TaluIOMAHBIH XPOMOCOMHBIE HaOOpBEl. Xpomaruasl. L{uTosornyeckne OCHOBBI Pa3sMHOXEHUS U JIP 21, JIP 30-
WHJIVBHU1YaJIbHOIO PA3BUTHsI OPraHU3MOB. 31, JIP 39-40,
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1 2 3 4
2. Henenne kietkun - wmuto3. Crammm muto3a. [lpomeccsl, NpoMCXOAAIIMe HAa PA3HBIX CTAIOMAX MHTO3A. JIP 43
Buonornyeckuii cmpica Muto3a. IlporpamMmmupyemMas ru0esb KJISTKH — aromTo3. MP 1-7, MP
Tema 17. ®opMbl Copaep:xxanue 1 12-14, MP 16-
Pa3MHOKeHUS 1. | ®opmbl pa3MHOXXEHHsI OpPraHM3MOB: Oecronoe W moyioBoe. Buabl Gecrosoro pasmMHOKEHUS: JIeJICHHE HaJBoe, 17, MP 20-21,
OpPraHn3MoB MOYKOBaHMWE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa3oBaHME, BETeTaTHBHOE pa3MHOXKeHHe. lckyccTBeHHOE MP 25, MP 27-
KJIOHMPOBAaHUE OPraHM3MOB, €r0 3HaUeHHE JUIsl cenekuuu. [1onoBoe pa3MHOXKEHHUE, €r0 OTIIMYHSL OT OECIOoNIoro. 28, MP 30, MP
Tema 18. Meiio3 Conepxanue 1 34, MP 38, MP
1. | Meiio3. Cranun meiosa. IIpormecchl, mpoucxofsiiye Ha craausx Mmeinosza. [loBeneHume XpoMocoM B Meiiose. 43, MP 49
Kpoccunrosep. Bronoruueckuii CMBICH U 3HAYEHHE MeH03a. IIP 4, TP 6, I1P
Tema 19. O6pa3zoBanue u Conep:xkanue 1 8, ITP 15, TIP
pa3BHTHE MOJIOBBIX 1. | I'amerorenes — nporuecc 00pa3oBaHKs MOJOBBIX KIETOK Y KHUBOTHBIX. I10JI0BBIE jKeNe3bl: CEMEHHUKH M SUYHUKH. 17
KkJeTok. OMI010TBOpenne OO6pa3oBaHue U pa3BUTHE TOJOBBIX KJIETOK — raMeT (CrepMaTo30ul, AHIleKIeTKa) — ClIepMaTOreHe3 U OOTEHes.
Oco0eHHOCTH CTPOEHHS SIMLEKIIETOK U criepMaro3onaoB. Omionorsopenue. [lapreHorenes. M3ydyenue crpoenus
TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpenapaTa.
Tema 20. Coaep:xanue 1
HNupuBuayaabHoe 1. | UeguBugyanbHOE pa3BUTHE (OHTOTEHE3). DMOpHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTambl 3MOPHOHAIBHOTO
pa3BHTHE OPTraHNU3MOB Pa3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, racTpyssiuus, opraHorene3. [loctamOpuonansHoe pasBuTHE.
Tumsl MOCT-3MOPHOHATIBHOTO Pa3BUTHS: TpsMoe, HempsMoe (JIMUMHOYHOE). BimsHuMe cpeabl Ha pa3BUTHE
OpPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE ypoxacTBa. Poct m pasButue pacrenmii. OHTOTEHE3
I[BETKOBOT'O PACTEHUsI: CTPOECHHE CEMEHH, CTAIMH Pa3BUTHSI.
Paznea 6.
HacJseacTBeHHOCTD U
U3MEHYHBOCTH
OpraHnu3MoB
Tema 21. lenernxka — Conep:xxanue 1
HayKa o 1. IIpeamer u 3a7ayu reHeTUKU. POJIb UTOJIOTMU ¥ IMOPHOJIOTHH B CTAHOBJICHUH T€HETHKH. BKiIaq poCCHIICKHUX U JIP 1-2, JIP 4-6,
HACJICACTBEHHOCTH U 3apyOe)XHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToabl TeHeTHKH (THOPHAOIOTHYECKUH, IHUTOTCHETHYECKHi, JIP 9, JIP 15,
U3MEHYUBOCTH MOJIEKYJISIpHO-TeHeTHUeCKUi). OCHOBHBIC TeHeTHYeCKHe MOHATHS. [ eHeTHdYecKas CHMBOJIMKA, MCIIONb3yeMas B JIP 17, JIP 21,
CXeMax CKpEeIIMBaHuH. JIP 30-31, JIP
Tema 22. Conep:xanue 1 37, JIP 39-40,
3aKOHOMEPHOCTH 1. | 3aKOHOMEPHOCTH HACNIEJOBAHMS MPU3HAKOB, YCTAHOBJICHHBIE . MeHnenem. MOHOTHOPHIHOE CKPEIIHBAHHE. JIP 42, JIP 44
Hac/Ie10BaHus 3akoH equHOOOpa3usi THOPUIOB [EPBOTO IOKOJEHUS. [IpaBHIO JIOMHHHPOBAHHWs. 3aKOH pacIIerlIeHHs MP 1-7, MP
NPH3HAKOB. npH3HaKoB. [uoTesa 4ucToTsl raMer. I101HOE ¥ HETIOJIHOE JOMHUHUPOBAHUE. 12-14, MP 16,
MonorudpuaHoe MP 18, MP 20,
CKpelurBaHue MP 25, MP 27-
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1 2 3 4
Tema 23. Iurudpuanoe Conep:xanue 1 28, MP 30, MP
CKpellMBaHHe. 3aKOH 1. | AuruOpusnHoe ckpelyBaHue. 3aKOH HE3aBMCHMOIO HACIEJOBaHUA HPU3HAKOB. IIUTOreHETHYECKUE OCHOBBI 34, MP 37-38,
He3aBHCHMOI0 JUTHOPUIHOTO CKPEIIUBaHUs. AHANH3UPYIOIIee CKpeluBanue. Vcnonp30BaHre aHATU3UPYIOIETO CKPEIUBAHHUS MP 42, MP 45,
HacJeT0BAHUS IUIA OIpeie/IeHHs TeHOTUIIA OCOOH. MP 48, 50, MP
NPHU3HAKOB 53, MP 58
Tema 24. CuensienHoe Coaep:xkanue 1 ITP 2, MP 4,
HacjefaoBaHue npu3HakoB | 1. | CuemieHHoe HacieqoBanue npu3HakoB. Pabora T. Moprana o cuerieHHOMY HacleI0BaHUIO TeHoB. Hapyuienue MP 6, MP 8,
CLETUIEHHUSI TEHOB B PE3YJIbTATE KPOCCUHTOBEPA. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH. | €HETHUECKHE KAPTEL. MP 14-15, MP
H3y4yeHue pe3yiabTaToB MOHOTMOPHIHOTO M JUTHOPHUIHOTO CKPELIMBaHMS Yy JApo30QMiIbI Ha TOTOBBIX 17
MHUKpoTpenaparax
Tema 25. I'eneTnka mo.ia. Conepxanne 1
HacnenoBanue 1. | I'eneruka mona. XpOMOCOMHOE OINpeielicHHe Mojia. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['oMoramerHple U
NMPU3HAKOB, CIEMIeHHbIX reTeporaMeTHhIe Opranu3Mbl. HaciiemoBaHue MPHU3HAKOB, CHEIUICHHBIX C ITOJIOM.
¢ MOJIOM
Tema 26. U3MeHYHBOCTD. Coaep:xanue 1
HenacnencrBeHnast 1. | 3meHunBOCTh. Buabl H3MEHYMBOCTH: HEHACIEICTBCHHAS M HACJIEACTBeHHas. Poilb cpeapl B HEHACIIEACTBEHHOMN
U3MEHYUBOCTH W3MEHUYMBOCTH. XapaKTePUCTHKa MOAU(UKAITMOHHONW H3MECHUYMBOCTH. BapWalMOHHBIA pAN W BapUaIlOHHAS
kpuBast. Hopma peaxkunu npusHaka. KonndyecTBeHHbIE M Ka4eCTBEHHbIE IPU3HAKK U UX HOpMa peakiuu. CBoicTBa
MOJM(UKAIIMOHHON M3MEHUUBOCTH. M3yueHne MoAM(pUKAIMOHHON N3MEHYMBOCTH, MOCTPOCHUE BapUALIMOHHOTO
psiia U BapUallMOHHOM KpUBOM
Tema 27. Coaep:xanue 1
HacaeacrBennas 1. HacnencTBeHHas, WM TE€HOTHIMYECKas, M3MEHYMBOCTh. KOMOWHATHBHAs W3MEHYMBOCTh. MeWO3 UM IOJIOBOM
H3MEHYNBOCTDH NpoLecC — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH. MyTalnMoHHas M3MeHYMBOCTh. Kitaccudukauus Myrtaumii:
TeHHbIE, XPOMOCOMHBIC, TeHOMHble. YacTora M mnpu4yuHBl MyTauuid. MyTarenHsle (akTOpbl. 3aKoH
TOMOJIOTUYECKUX PANOB B HaciencTBeHHOW m3MmenunBoctu H.U. BaBuioBa. BHesjepHas HacienCTBEHHOCTb U
W3MEHUYMBOCTh. AHAIM3 MYTalUil y Tp0o30(IIIEl Ha TOTOBBEIX MHUKPOIpENapaTax
Tema 28. 'enernka Conep:xxanue 1
YyeJI0BeKa 1. | I'enetuka denoBeka. Kapmotun dyenmoBeka. OCHOBHBIE METOABI TCHETHKH 4YeJIOBEKA: TI'E€HEaJOTHYCCKUA,
OJM3HEIOBBIN, [IUTOTCHETUYECKUN, OMOXUMHUYCCKHNA, MOJICKYJSIpHO-TeHeTHYeckuid. COBPEMEHHOE OIPE/ICIICHIE
TE€HOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHME, T€HOTUIIMPOBAaHWE, B TOM uucie ¢ nomoupto [IIP-ananuza.
Hacnencrennsie 3a00JcBaHUs ~ YEJIOBEKa: TeHHbIE 0oJe3Hu, 00J1e3HH c HacJIeICTBEHHOM
MPEJPACIIONI0KEHHOCTRIO, XPOMOCOMHBIE Oone3Hu. CoMaThveckne W TeHepaThBHbIE MyTanuu. CTBOJOBEIC
KIeTKH. [[pUHIMITEL 310pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, TPOPUIAKTHKY U JICUCHUS TCHETUIECKUX OOJIC3HEH.
MCJII/IKO-FGHGTI/I‘-IGCKOG KOHCYJIbTUPOBAHUE. 3HaquI/IC MCJIHHPIHCKOﬁ TCHCTUKU B NPECAOTBPAINICHHUN W JICYCHUU
TeHeTHUYECKHX 3a00seBaHuil uenoBeka. CocTaBlIeHNE U aHAIN3 POJIOCIOBHBIX YEJIOBEKa
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HaumeHoBaHue pa3jieoB Oo0bem | Ilnanupyembie
Copep:xanue y4eOHOI0 MpeAMeTa
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1 2 3 4
Paszgen 7. Ceiexkuus
oprann3MoB. OCHOBBI
OHOTEXHOJIOTHH
Tema 29. Cesiekuusi Kak Coaep:xkanue 1
HayKa U npouecc 1. Cenekuusl Kak Hayka M Tpolecc. 3apoKIeHHe CeNeKIUd U noMectukauus. Ydenue H.U. BaBuioBa o mneHtpax JIP 1, JIP 4-6,
MPOUCXOXKACHUS M MHOTr000pa3us KyJbTypHBIX pacTeHUM. LICHTPBI MPOMCXOXKICHUS JTOMAIIHUX J>KUBOTHBIX. JIP 11, JIP 13-
Copr, mopojia, ITaMM. 14, JIP 16, JIP
Tema 30. MeToabl u Conep:xkanue 1 18, JIP 20, JIP
JOCTHKEHUS CeJICKIIUHN 1. | CoBpeMeHHbBIE METOABI CEJEKIMU. MacCOBBIM U MHAUBUAYAIbHBIH OTOOPLI B CENEKIMU PACTEHHA M KUBOTHBIX. 24-26, JIP 32,
PaCTEeHHii U JKHBOTHBIX Ouenka 3KcTepbepa. BIM3KOpoICTBEHHOE CKpeluBaHue — WHOpuAUHT. Yuctas nunus. CKpelMBaHUE YHUCTHIX JIP 34, JIP 36-
auaui. [ereposuc, wiau TuOpuanas cuia. HepoacTBeHHOe cKpeliuBanue — ayTOpuaumur. OTganéHHas 38, JIP 41, JIP
ruOpumu3anys u e ycmexu. VICKyCCTBEHHBIN MyTarcHe3 W IOJNyYEHHE MOMUIUIONIOB. JJOCTIKEHUS CEIeKIINU 43-44
PACTEHU, JKUBOTHEIX H MUKPOOPTaHU3MOB. MP 4, MP 8-
Tema 31. Buorexnonorus | Coepxanue 1 10, MP 13, MP
KaK 0Tpacib 1. | buoTexHONIOTHA Kak OTpacib NMPOW3BOACTBA. [ 'eHHas WHXKCHEepHsA. DTambl co3maHus pexomoOmHantHoW JJHK u 15, MP 18-19,
NMPON3BOJACTBA TPaHCTEHHBIX OpraHm3MoB. Kietounas wmxenepusa. KieTouHple KyImbTypbl. MHKpPOKIOHAJIBHOE Pa3MHOKECHHUE MP 22, MP 24,
pactenmii. KioHHpoOBaHHE BBHICOKONPOIYKTHBHBIX CEIBCKOXO3SHCTBEHHBIX OPTaHU3MOB. OJKOJIOTHYECKHE U MP 26, MP 28-
studeckue mpodiemMsl. MO — reHeTHYeCKH MOAU(DUITUPOBAHHBIC OPTaHU3MBI. 29, MP 31-37,
MP 41-44, MP
46, MP 51, MP
53, MP 56-57,
MP 60-61
np 2, I1P 7, 1P
9-10, I1P14, ITP
16, ITP 18, ITP
20
[IpuMepHasi TeMAaTHKA HHANBHAYAJbHBIX POEKTOB:
1.  Ameprus xak ¢pakTop MpOSBICHUSA IMMYyHOACPHUIINTA.
2. ApOy3 Ha THIKBEHHBIX KOPHSX
3. BakrepunmaHoe aencTBrue GUTOHIINIOB.
4., be3noMHBIE JKUBOTHEIE
5. besmomHble coOaKy HAIIEro paioHa.
6. be3moMHBIE KOTBI MOETO JBOpA.
7. buonormyeckue puTMBI paCTCHUN
8. BerepuHapus B ceIbCKOM XO3SHCTBE.
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HaumeHoBaHue pa3jieoB

Coaep:xanue y4eoHOro npeamMera
H TeM aep y pen

Oo0bem | Ilnanupyembie
4acoB pe3yJibTaThl

1 2

3 4

9. BimsHne KadecTBa MUIIM HA POCT M PA3BUTHE KOJIOPAACKOTO XKyKa.

10. BnusHHE MOBapeHHOH CONH, TPUMEHSEMOM B IPOTHBOTOJIOJIEHBIX CMECSIX, HA PACTEHHS Ta30HOB.

11. BnusHUE pa3aM4YHBIX BUJOB 00paOOTKH ITOYBHI HA €€ arpOHOMUYECKUE CBOMCTBA.

12. Bnusnue GUTOHLUIOB HA COXPAHHOCTH NPOYKTOB.

13. BnusHue 1BeTa Ha HACTPOCHHE YEJIOBEKA.

14. Beinenenne JIHK ¢ nocnenyrommm 351eKTpodope3oM U3 KIETOK KOXKHIIBI JIyKa.

15. T'eHerndeckas MH)KEHEPUS paCTCHUIL.

16. JlpmxeHHUs y pacTCHHH.

17. Meatypauus Oenka.

18. Jlemorpadudeckuii MOPTPET IIKOIBL.

19. JluzaiiH NPUIIKOIEHON TEPPUTOPHH.

20. [w3aifH Ta4HOTO Y9acTKa.

21. JlnHamMHMKa yMCTBEHHOH PabOTOCTIOCOOHOCTH MATHKIACCHUKOB B TEUEHHH YIEOHOTO JHS MPH Pa3HBIX PEKUMAax JIBUTaTEIbHON
AKTHBHOCTH.

22. ]lneBHble 6a0OYKHM BEPXOBUI PEKH.

23. JKuBble «4y0BUILA» - MHOr00Opasue riry0OKOBOAHBIX XKHBBIX OPIraHU3MOB.

24. Kypapnu HaJl pOJMHOU.

25. ydeHHe BIUSHUS repOUIMIOB Ha KYJIbTypHbBIC PACTECHHUS.

26. V3ydeHwue mporiecca BOCCTAHOBIICHUS JIECHOTO COOOIIECTBa TOCie AeHCTBHS HU30BOTO MOXApa.

27. VccrnenoBaHne U3MEHEHHSI CBOETO BECa M KOHTYPA MBIIII] ITOJ] ICHCTBUEM JTUETHI M (PU3UUECKHUX YIPaKHEHHUH.

28. Wcropus pa3Butus Hayku buosnorus.

29. Wcropus pa3BUTHS OHOJIOTHH ¥ METO/IbI HCCIIEAOBAHUS B OMOJIOTHH.

30. Hcropus pa3BUTHS TEHETHKH U €€ METO/IBI.

31. Kak Hay4YHUTBCS )KUTh B COTIIACHH C TIPUPOIOI? (OMOPUTMEI YEITOBEKA).

32. MasieHbKHE TPYKEHUKH Jieca.

33. MHoroo6pasue TpyTOBUKOB.

34. MoaudukaoHHas U3BMEHYMBOCThH O€3I0MHOT'O IICHKA.

35. MoaudukaonHas U3MEHYMBOCTh MOETO OpraHu3Ma Mo/ JSUCTBUEM JAHETHI.

36. MoaudukaoHHas U3MEHYMBOCTh MOETO OpPraHu3Ma Mo AeHCTBUEM (HU3HUYECKUX YITPAKHEHHH.

37. MOHUTOPHUHT COCTOSIHHS CEP/ICYHO-COCYAUCTON CHCTEMBI HIKOJILHUKOB Kilacca.

38. Hacuencrsennsie 00a€3HU.

39. Hexknerouynslie pOpMBbI )KU3HH, TPOKAPUOTHI, SYKAPHOTHI.

40. Hukorna He paHO M HUKOMY HE IT03/IHO TIOJIFOOHUTH LIOKOJIA].

41. OmpeneneHue BIXHOCTH BO3/lyXa U M3yUEHHE BIMSHUS €€ Ha 3/10pPOBbE YEJIOBEKa.

42. OcHOBHBIE CBOWCTBA U CTPYKTYpa HYKJIECHHOBBIX KHCIIOT.

43. Tlo cnenaM OTKPBITHH - B MUKPOMHpE.
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44. TlyTtemecTBHe ¢ MOJEKYJIOH KUCIOPO/IA TI0 OPTaHU3MY .
45. PacreHus-rano(uUThl: BUIOBOH COCTaB, XapaKTep aAanTalfi K YCIOBHAM OOUTaHMUS.
46. PacreHns-ruapoduTh: BUJOBOW COCTaB, MPUCIIOCOOICHHS PACTEHUH K YCIOBHUSIM OOUTAHUSL.
47. Poip OMOJOTMYECKUX MCCIICOBAHUI B COBPEMEHHOI METUIIMHE.
48. CumMOMO03 B KM3HU PACTEHUH M )KUBOTHBIX.
49. CopeprxaHHe ITaTOYHHKA BLETHAMCKOTO B YCIIOBUSIX HEBOIIH.
50. CpaBHHTEIbHAS XapPAKTEPUCTHKA KJIETOK MPOKAPUOTHUECKHUX U 3yKAPHOTUYECKUX KIICTOK.
51. CpaBHHTETbHAS XapaKTEPUCTHKA MOP(OJIOTHH JICTa PACTCHUH PA3HBIX SKOJIOTUYECKUX TPYIIIL.
52. CpaBHHTENbHAs XapaKTEPHUCTHKA CTpoeHUs JmcTa pacteHui ¢ C3 u C4-(hoToOCHHTE30M.
53. XapakTepHcTHKa COCTaBa M CBOHCTB BOABI KaK (haKTOP, OMPEEISIONINN €€ IPUTOJHOCTH JUIS BOJOTOIb30BaHHUI.
BCEI'O: 34
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4. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOI'O
HPEAMETA

Peanuzamus nporpammsl TpeOyeT Haauuus yueOHOro kabuHeTa OMOIOTHH.

[Tomenienne kaOuWHETa JOJKHO YAOBIETBOPATH TpeOoBaHUsM CaHUTapHO-
sanuAeMuosiorndyeckux npasuii 1 HopMatueoB (CanlluH 2.4.2. 178-02). OHO 10JKHO
OBITH OCHAILIEHO THIOBBIM 000PYOBAaHUEM, YKa3aHHBIM B HACTOAILIUX TPEOOBAHMSIX,
B TOM YHCJIE CTICHUATH3UPOBAHHON yueOHON MeOeIbi0 U TEXHUUECKUMHU CPEACTBAMHU
oOy4eHHs, JOCTaTOYHBIMU JIJISi BBIMIOJIHEHHS] TPeOOBaHUN K YPOBHIO IMOATOTOBKHU
yYaIInuXxcs.

B kabunHeTre NOJDKHO OBITH MYyJIbTUMEAMIHOE 00OpYyIOBaHME, MPU MOMOIIU
KOTOPOTO  YYaCTHUKH 00pa3oBaTeIbHOIO Ipolecca MOryT —[pOoCMaTpUBaTh
BU3YaJbHYI0 HMH(GOpPMAlMIO, CO3/1aBaTh IMPE3CHTALMU, BHJIEOMATEpUAIbl, HHBIC
JOKYMEHTBHI.

O6opynoBanue yueOHOTO KaOMHETA:

—  T0CaJI0YHBIE MECTA MO KOJIMYECTBY OOyUArOIINXCS;

—  MeJoBas TPeX4acTHasl 10CKa;

—  aBTOMaTU3UpOBaHHOE pabouee Mecto mnpenonaaratens (APMII),
000pyIOBaHHOE TNEPCOHAIBHBIM KOMITBIOTEPOM C JIMIIEH3MOHHBIM HJIA CBOOOIHBIM
IPOrpaMMHBIM ~ 00€CIIEYEHHEM, COOTBETCTBYIOILMM pa3jieiaM IporpaMMbl U
MOAKIIOYEHHBIM K ceTH Internet u cpeacTBaMu BbIBOAA 3BYKOBOM MH(OpMaLUy;

—  KOMIUIEKT y4eOHO-HarJISIHBIX TOCOOUI;

—  TPUHTEP.

TexHuueckue cpeacTBa 00yUYeHUS:

—  MYJbTHUMEIHUANPOEKTOD;

—  DKpaH.

NudpopmanuonHoe odecniedyeHue 00y4eHust

Ilepeyens pexoMeHayeMbIX Y4eOHBIX wu3aaHuii, HHTEepHeT-pecypcos,
JAOTOJIHUTEIbHOI JINTEePaTyPHbI.

OCHOBHBIE HCTOUYHUKH

1. buonorus 10 knacc: yueOHuk: 0a30BbIil ypoBeHb / pen. B. B. [laceunuxk. - 5-
e u3., crep. - Mockaa: [Ipocsemenue, 2023. - 224 c.

2. Aradonosa I.b. buonorus: yueOnuk ans CI1O: 6a30BbIil ypoBeHB/
N.b. Aradonona, A.A. Kamenckuii, B.. CuBornasos. - Mocksa: [IpocsernieHue,
2024. - 271 c. - (Yuebnuxk CIIO).

3. bemses K. Hemmmun I[''M. buonorusa. 10 kmnacc: y4eOHHMK Jyist

oOmeoOpazoBar. opranuzanuii: 0a30Bblii  ypoBens/ pen.. K. benses, .M.
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Hpiviunn. — 7-e u3a. — M.: [Ipocsemenune, 2020. - 224 c.: uB.ui.

4. AradonoBa 1. b.  buonorus: I[Ipaktukym: yue6Hoe nocodue mis CITO:

6a3oBbii ypoBeHb/ M.b. Aradonosa, B.1. CuBornazos. - Mocksa: [Ipocsenienue,
2024. - 112 c.

JlomomTHUTETHPHBIE HCTOYHHKU:

5. Ilaceunuk, B.B. buonorus. 10 knacc (6a30BbIil ypoBeHb): yueOHUK — M.:
[IpocBemenne, 2022. — 223 c. — ISBN 978-5-09-099558-0. Pexum nocryna:
https://znanium.com/catalog/product/1922236

6. bposkuna E.T., Comun H.M. buonorus. Muoroo0pasme KUBBIX
opranu3moB. Meroandeckoe nocodue. — M.: IIpocsemnienue 2003.

7. Konucrautuaos B.M. O0mas 6nonorus — M. 2004.

8. Mamontos C.I'. O0miast Ouosorus — M. 2005.

9. Cwmomabsckag Y. «bumonorus». Koncmext mexmuii. — [TAIIOY YAO
«UMK» r. Ananpips, 2015.
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5. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHHA YYEBHOI'O

Kontpons wm ouenka

MNPEAMETA
pE3yIbTATOB

OCBOCHMUA

y4eOHOro  mpeameTa

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLHCCCC IIPOBCACHUA ITPAKTHUYCCKUX 3aHATUM U

MIPOBEPOYHBIX PadoT,
MHIMBUAYAJIbHBIX 33/1aHUM.

TECTUPOBAHMUS,

a TaK¥XKC BbIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I

HaumeHoBaHue pa3iaeioB U TeM

Ilnanupyemble pe3yJbTaThbl

@DopMBbI M METOIbI KOHTPOJIS U
OIICHKH Pe3yJIbTaTOB 00yUYeHHUs

1 2 3
Paznen 1 buosorus kak Hayka JIP 1-5, JIP 7-8, JIP 10-12, JIP 22- | — onenka npakTudeckux paboT;
23, JIP 27, JIP 29, JIP 34, JIP 36- | — onenxa CaMOCTOSTEIbHO

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
TIP 1, TIP 20

BBINOJTHEHHBIX 3aJaHui;

— OIICHKa YCTHBIX OTBETOB,

— OIICHKa paboTsI Ha
CEMUHAPCKOM 3aHITUH

Pasznen 2. J)KuBble cUCTEMBI U UX
OpraHu3aIusg

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

— OLCHKA MPAKTUYCCKUX pa60T;

— OIICHKa CaMOCTOATECIBbHO
BBITTOJTHCHHBIX SaHaHHﬁ;

— OILICHKA YCTHBIX OTBETOB;

— OIICHKa pa6OTLI Ha
CCMHMHAPCKOM 3aHATHH

Pa3znen 3. Xumuueckuii coOcTaB U CTPOCHUE
KJIETKHA

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, IIP 6, TIP 8, TTP 17, ITP 19

— OLICHKA MPaKTHIECKUX padoT;

— OLICHKa CaMOCTOSATENLHO
BBIITOJIHECHHBIX 3auaH1/1171;

— OIICHKa YCTHBIX OTBETOB,

— OlleHKa paboTsI Ha
CEMHHAPCKOM 3aHITUH

Pasznen 4. )KusHenesaTeIbHOCTD KIIETKU

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

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

— OLICHKA MPAKTUYCCKUX pa60T;

— OIICHKa CaMOCTOATEIIBHO
BBITTOJTHECHHBIX BaHaHHfI;

— OILICHKA YCTHBIX OTBETOB,

— OIICHKa pa6OTBI Ha
CCMHMHAPCKOM 3aHATUH

Pasnen 5. PasMHOXeHHE U
MHIUBUAYATbHOE 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, TIP 8, TTP 15, TIP 17

— OIIEHKa IPaKTHYECKUX padoT;

— OIICHKa CaMOCTOSTENIEHO
BBINOJTHEHHBIX 33/1aHUI;

— OIIEHKAa YCTHBIX OTBETOB;

— OlleHKa paboTh Ha
CEMHMHAPCKOM 3aHITHU

Pasgen 6. HaciaenctBeHHOCTE U
HW3MEHYUBOCTH OPraHU3MOB

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

[P 2, MP 4, MP 6, MP 8, MP 14-
15, MP 17

— OILICHKa MPAKTUICCKUX pa60T;

— OIICHKa CaMOCTOATEIBbHO
BBIITOJTHEHHBIX BaHaHHﬁ;

— OLICHKA YCTHBIX OTBETOB,

— OIICHKa pa6OTI)I Ha
CEMHHAPCKOM 3aHATUUN

Paznen 7. Cenexuust oprann3mMoB. OCHOBBI
OMOTEXHOJIOTHH

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,

— OIIEHKAa IMPAaKTHIECKUX padoT;

— OLICHKa CaMOCTOSATENLHO
BBITTOJTHEHHBIX 3a[aHNH;

— OIIEHKAa YCTHBIX OTBETOB;

— OIIEHKa paboTsI Ha
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MP 28-29, MP 31-37, MP 41-44, | ceMrHapCKOM 3aHATHI
MP 46, MP 51, MP 53, MP 56-57,
MP 60-61
TP 2, TIP 7, TIP 9-10, TIP14, TIP
16, TIP 18, TIP 20
TAIIOY YAO «<YMK» MIPENO/IaBaTEIIb A.Y. Cmonbckas
(MecTo paboThI) (3aHMMaeMast JOJKHOCTD) (vHUIIATBI, (haMUITHS)
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