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Pabouass mporpamma oOmieoOpazoBarenbHOl y4ueOHOM mucummiuabl OJ1.13  «buomorus»

paszpaboTaHa
HA OCHOBe TPeOOBaHMIA:

benepanbHOTO roCyAapCTBEHHOTO 00pa30BaTebHOTO CTaHIapTa CpeIHero
npodeccnoHanbHOro 00pa3zoBanus nmo cnenuanbHocTH 54.02.02 «/leKopaTUBHO-TIPUKIATHOE
HCKYCCTBO M HapoJHble IpoMbIcibly (o Bugam) (ytB. IIpukazom MunoOpHayku Poccun ot
27.10.2014 N 1389);

denepanbHOrO0  TOCYIapCTBEHHOIO  00pa3oBaTENIbHOTO  CTaHIApTa  CPEIHEro  OOIIero
obpa3zoBanus (yTB. IpUKa3oM MuHHCTepcTBa oOpa3oBanus U Hayku PD ot 17 mas 2012 .
N 413);

HA OCHOBE MOJIOKCHHUM:

denepanbHON 00pa30BaTEIIBHON MPOTPAMMEI CpeHEero o0mero oopa3oBaHus (YTB. IPHKA30M
MunucreperBa npocsetinenus Poccuiickoit @enepanuu ot 18 mast 2023 r. N 371).

C y4eTom:

pEeKOMEHalui [0 peaju3aluu CpelHero oOmero oOpa3oBaHUs B IpENesiax OCBOEHUS
o0pa3oBaTeNpHONW MporpaMMbl  cpelHero npodeccuoHaabHoro obpaszoBanus (Ilucemo
Munnpocsemenust Poccun ot 01.03.2023 Ne 05-592 «O HanpaBieHUH pEKOMEHIALUN»);
paboueld mporpaMMmbl BOCHUTaHUs 10 crenuaabHocTH 54.02.02 JlekopaTHBHO-TIPUKIIATHOE
HCKYCCTBO M HapoOJHbIE NpPOMBICIBl (1Mo Bujgam) (yTB. mpukazoM gupekropa OKIIOY
«HI'TTKW» Muntpyna Poccun ArapkoseiM H. H. ot 29 utons 2023r. Ne 131/1);

MpUMepHOI pabodeil mporpaMmbl 0011€00pa30BaTeNIbHON IUCHUIUIMHBL «buonorus» ans
npodeccuoHambHbIX 00pa3oBarenbHbIX opranuzaiuii (PI'bOY JAIIO UPIIO, nporokon Ne 14
ot 30 Hos10ps 2022r.).

B COOTBETCTBMU C Y4YeOHBIM IIaHOM Ti0 crenuaibHocTh 54.02.02 JlexopaTUuBHO-TIPUKIIATHOE
HCKYCCTBO M HapoJHbIe MpoMbICHbl (Mo Buaam) (yTB. mpukaszoM gupekropa OKIIOY «HITTKM»
MunTtpyna Poccun ArapkxossiM H. H. ot 29.06.2023r.
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1 TACHIOPT PABOYEW ITPOIPAMMBI OBHIEOBPA3OBATEJIBHOM
YYEBHOM JUCIHUTIJIAHBI
1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMBbI

Pabouas mporpamma o61eo0pazoBaTenbHOM yaeOHoH aucturumabl OJ1.12
«buonorus» SBISETCS YaCThIO AJaTUPOBAHHON 00Pa30BaTENIbHOM MPOTrPAMMBbI
cpenHero npohecCuoHaIbHOrO0 00pa30BaHMs MOJATOTOBKHU CIEIUATNCTOB CPEIHETO
3peHa (ganee — AOIT CITO I1ICC3) B coorBercTBun ¢ PI'OC 110 CrIeIUaIbHOCTH
54.02.02 JIekopaTUBHO-TIPUKIATHOE UCKYCCTBO U HAPOHBIC TPOMBICIIHI.
1.2. Mecto 00me00pa30oBaTEeIbLHON Yy4eOHOUH MUCHUILUIMHBI B CTPYKType

AOII CITIO IICC3

B yue6nom mmane TITICC3 54.02.02 «/lekopaTUBHO-TIPUKIIATHOE MUCKYCCTBO H
HaponHblie mnpombichaby  OJ[.12 «buosorus» BXOAUT B COCTaB 00s3aTEIbHBIX
00111e00pa3oBaTeNbHBIX YY€OHBIX TUCIUTIINH.

1.3. LHeap u miaHupyeMblie pe3yJbTaTbl OCBOCHHS 0011e00pa3oBaTeIbHOM
yueOoHoi gucuunianabl O1.12 «buosoruspy
Heab: popmupoBaHue y CTYJIEHTOB MPEACTABICHUS O CTPYKTYpPHO-(YHKIIMOHATHHOM
OpraHM3allid KUBBIX CHCTEM pAa3HOTO pAaHTa KaK OCHOBBI IPUHATHS PELICHUNA B
OTHOIIEHUU O0BEKTOB KUBOW MPHUPOBI U B TPOU3BOACTBEHHBIX CUTYAITHSIX.
3agaun gucuumianabl O/1.12 «buosorus:

. OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPUsIX,
YUYEHHUSX, 3aKOHAaX, 3aKOHOMEPHOCTAX, TUIMOTE3aX, MpaBWiIaxX, CIy>KalluX OCHOBOM s
dhopMUpOBaHUs TPEACTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METoAax
HAay4YHOTO T[IO3HAHUSA, CTPOCHUM, MHOTOOOpa3uh U OCOOCHHOCTSX JKUBBIX CHCTEM
pa3HOTO  YpOBHS  OpraHU3allMM, BBIJAIOIIUXCS  OTKPBITUSAX W COBPEMEHHBIX
HCCJIEOBAaHUSIX B OMOJIOTHH,

. dopmupoBaHne y OOydYarOIIMXCs [O3HABATEIbHBIX, HWHTEIUIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B IpOILIECCEe aHAM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTHH
Hay4YHbIX B3IJISJ0B, UIE€W U MOAXOJ0B K M3YyYEHHIO KMBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3allly;

o CTAaHOBJICHME y  OOyyaromuxcsi oOumed  KyJbTypbl, (PYHKIHMOHAIHHOU
I'PAaMOTHOCTH, pa3BUTUE YMEHUIN OOBACHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUpa
KUBOM NPHUPOABI HA OCHOBAaHMM 3HAHWW M ONBITA, IOJYYEHHBIX IPU H3YYECHUU
OnoJoruy;



o dopMupoBaHre y O0OydYarOmMXCS YMEHUW  WUTIOCTPUPOBATH  3HAUYCHHUE
OMOJIOTUYECKUX 3HAHUA B TNPAKTUYECKON JEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTHM TO3HAHUSI YEJIOBEKOM >KHBOU
OpUPOABI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIIECHUS K HEW, COONIOACHHUS STUYECKUX
HOPM TIPU MIPOBEICHUHN OMOJIOTUYECKUX HCCIIET0BaHUMH;

o OCO3HAaHWE I1IEHHOCTH OWOJOTrMYECKUX 3HAHUW JUJIl TOBBILICHHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
o IPUMEHEHHE TPUOOPETEHHBIX 3HAHUM UM YMEHHH B TOBCEIHEBHOW >KU3HH MJIS

OIICHKH TIOCJICJICTBHIA CBOCU MEATEILHOCTH MO OTHOIICHHUIO K OKPYXKAIOIIeH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M COOJIOJCHUE Mep NPOGUIAKTUKH
3200JIEBaHUN.

OI[ 12 «buonorus» obecneunBacT AJOCTHKCHHC CTYACHTAMHU CIICAYIOIIUX PC3YJIbTATOB!

JIMYHOCTHBIE pe3ybTaThbl

rpa;KaiaHCKoOro - C(i)OpMPIpOBaHHOCTB Fpa)I(,I[aHCKOﬁ 1103 06yqafomeroc>1 Kak
BOCIIMTAHMA: AKTHUBHOI'O 1 OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_ICCTBa;

- OCO3HaHHUC CBOHUX KOHCTHTYLMOHHBIX IIpaB H 06H3aHHOCTeI71,
YBAKCHHUC 3aKOHA U IIPABOIIOPAAKA,

- TOTOBHOCTb K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIbBHOCTU IIPpU CO3JaHHUUN
y‘IC6HHX IMPOCKTOB, PCIICHUU y‘IC6HLIX N IIO3HaBaTCJIbHBIX 3a1a4,
BBIIIOJIHEHUH OMOJIOTHYSCKUX OKCIICPUMCHTOB;,

- CIIOCOOHOCTH OIIPECACIIATH CO6CTBCHHYIO MNO3UIHMIO 110 OTHOIICHHUIO K
SABJICHUAM COBpCMGHHOfI JKU3HU U OOBSICHATH eé;

- YMCHUC YYUTHIBATDH B CBOHUX JEMCTBHUAX H€O6XOI[I/IMOCTI:>
KOHCTPYKTUBHOT'O B3aMMOACUCTBUS JIIOJIEH C pa3sHbIMU Y66)KI[6HI/I$IMI/I,
KYJIbTYPHBIMU HECHHOCTAMU U CONHAJIBHBIM ITOJIOKCHUEM

- TOTOBHOCTDH K COTPYAHHUYCCTBY B IPOLUECCCEC COBMECTHOTO BBITIOJTHCHUSA
y‘~I€6HI>IX, IIO3HABATCIbHBIX n HUCCICIOBATCIIBCKHUX 3aaad,
YBAXUTCIIBHOC OTHOMICHUE K MHCHUIO OIIIIOHCHTOB IIPHU 06Cy)K)1€HI/II/I
CIIOPHBIX BOITPOCOB OHOJIOTHTYECKOT0 COZACPIKaHUA,

- T'OTOBHOCTbB K FYMaHHTapHOﬁ n BOHOHTépCKOfI ACATCIIBHOCTH,

NATPUOTHYECKOIO - c(hOpPMHPOBAHHOCTh POCCUHCKOM TpakJaHCKOW HIECHTUYHOCTH,
BOCIIMTAHMS: MIaTPUOTU3MA, YBAXKEHUS K CBOEMY HAPOAY, YyBCTBA OTBETCTBEHHOCTH
nepen Poaunoii, rop1octu 3a cBOM Kpai, cBOIO PonuHy, CBOU SA3BIK U
KYyJIbTypY, IpPOLIIOE M HACTOSAIIEe MHOTOHALMOHAIBHOIO HapoJa
Poccuu;

- LIEHHOCTHOE OTHOIIECHHE K IPUPOJHOMY HACJICIHUI0 U IMaMATHUKaM
MpUPOJbI, JAOCTHXKEHHsAM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX, TPYIE;

- C1IOCOOHOCTbH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHUE U
pa3BuTHE OHOJIOTHMH, MOHMMaHHWE 3HAYEHUS OHOJOTMM B IO3HAHUU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI0 OOIIIeCTBa;




- ujeliHas yOe:KJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHI0O OTEUecTBy M €ro
3aIuTe, OTBETCTBEHHOCTH 32 €ro CyAbOY;

AYXOBHO-
HPaBCTBEHHOI'0
BOCIIMTAHMSL:

- OCO3HaHHEe JyXOBHBIX [IEHHOCTEH POCCUICKOT0 HApOa;

- chOpMUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUS, AITHYECKOIO
MOBE/ICHNUS;

- CHOCOOHOCTh OLEHUBATh CHUTYallMI0 WU NPUHHUMATh OCO3HAHHbBIE
pElIeHUs, OpPUEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOIIECHHE K CBOMM DPOAMTENSM, CO3AAHHUIO CEMbU Ha
OCHOBE OCO3HAaHHOT'O TIPUHATUS LIEHHOCTEW CeMEeMHOW >KU3HU B
COOTBETCTBUH C TpaaAuLIUAMU HapoaoB Poccuu;

ICTETHICCKOTO
BOCIIUTAHUA:

-3CTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUasl 3CTETUKY ObITa, HAYYHOTO
M TEXHUYECKOTO0 TBOPYECTBA, CIOpPTa, Tpylda, OOIIECTBEHHBIX
OTHOIIICHUH;

-IOHMMAaHUE SMOLMOHAIBHOTO BO3JCHUCTBUSA J>KMUBOM MPUPOILI U €€
LICHHOCTH;

-TOTOBHOCTh K CaMOBBIPQXEHUIO B pa3HbIX BHUJAX HCKYCCTBA,
CTPEMJICHHE MPOSABIATH KAYECTBA TBOPUECKON JTUYHOCTH;

(puznueckoro
BOCIIUTAHHSA:

- TIOHUMAaHWE W peaJHu3amus 370pOBOr0 U 0e30MacHOro odpasza >KU3HU
(310poBO€ MHUTAaHME, COOJNIIOIEHWE TUTMEHUYECKUX IMPaBUI U HOPM,
cOAaHCUPOBAaHHBIM  PEKUM  3aHATUH M OTIbIXA, peryispHas
¢u3nyueckass  aKTUBHOCTH), OepeKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HYECKOMY H
MICUXUYECKOMY 3/I0pOBBIO;

- MOHMMaHHWE LEHHOCTH IMPaBUJ MHIUBHIYaJIbHOTO M KOJUIEKTUBHOI'O
0€30IacCHOT0 MOBEJCHMS B CHUTYallUsX, YTPOXKAIOIIMX 370POBBIO U
JKU3HU JTIOAEH;

- OCO3HaHHME TOCIEJICTBUI M HENpHUsATHE BpEIHBIX MPUBBIUEK
(ynotpebiieHus ankoroJisi, HAPKOTUKOB, KypEeHUs);

TPYAOBOIO
BOCIIMTAHUS:

- TOTOBHOCTb K TPY/Yy, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYAOIIO0HUE;
- TOTOBHOCTh K aKTHBHOM JESTEIHHOCTH TEXHOJOTHYECKOH U
COLMAIIBHOM HAaIMpPaBJICHHOCTH, CIOCOOHOCTh WHHIIUUPOBATb,
TJIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATE TAKYIO JIEATETbHOCTb;

- MHTEpeC K pa3nyHbIM cepaMm mpodecCHOHAIBHON ACSITEIBHOCTH,
YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

- TOTOBHOCTh M CIOCOOHOCTh K 00Opa30BaHHIO M caMO0Opa30BaHUIO Ha
MPOTSKEHUU BCEH )KU3HH;

IKOJOI'H4€CKOro
BOCIIMTAHUA:

- DKOJOTMYECKH IIeJIeCO00pa3HOE€ OTHOIIEHHWE K TIPUPOJE Kak
HWCTOYHHUKY KM3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS,

- MIOBBIIIIEHNE YPOBHS IKOJIOTUYECKOM KYIbTYphl: MPUOOPETEHHUE OIbITa
IIaHUPOBAHUS IMMOCTYIIKOB U OLCHKHU WX BO3MOXKHBIX HOCJ'IG)ICTBI/II\/'I JJIA
OKpY>KaroIlen Cpelibl;

- OCO3HAHME TJI00ATILHOTO XapaKTepa AKOJIOTHIECKUX MPOOIeM U ImyTei




WX PEILCHUS;

- CmocOOHOCTh WCHOJIB30BaTh MpHOOpETaeMble TMPH  HU3YUYCHUU
OWOJIOTUM 3HAHUS W YMEHUS TPH PEIICHHH TpoOJieM, CBS3aHHBIX C
palMoOHaNBHBIM  MPUPOAOIONIE30BaHUEM  (COOMIOACHHWE  MPABHI
MOBEJCHUS B MPUPOJIC, HANPABJICHHBIX HA COXPAaHCHUE PAaBHOBECHUS B
IKOCUCTEMAX, OXPaHy BHUJIOB, 3KOCUCTEM, OMOCHEpHI);

- AKTUBHOE HENPUATHE JEUCTBUN, MPUHOCIUIUMX BPEI OKPYKAKOLIEH
MPUPOJHON  Cpelle, YMEHHE TMPOTHO3UPOBATH HEOIArONMPUSTHBIC
JKOJIOTUYECKHE  IOCIEACTBUSA  NPEINPUHUMAEMBIX  JACUCTBUH H
MpEeAOTBPALIATh UX;

- HaJM4Me PA3BUTOIO SKOJOTMYECKOrO MBIIIJIEHUS, SKOJOTHMYECKOU
KYJbTYpbI, ONBITA JEITEIBHOCTH 3KOJIOIMYECKOM HaIpPaBICHHOCTH,
yYMEHUS PYKOBOJICTBOBAThCS MU B MI03HABATEJIbHOM,
KOMMYHUKATUBHOM M COL[MATIBHOM MPAKTHUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKOU IESITENbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

HEHHOCTH HAYIHOTI'0
IMO3HAHUA:

-chopMHUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUsI HAYKH U OOLIECTBEHHOMN MPAKTUKH,
OCHOBAaHHOTO Ha JMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B ITOJIMKYJIBTYPHOM MUPE;

-COBEpPUICHCTBOBAHUE SA3BIKOBOM M UUTATEIbCKOW KYJIBTYpPbl Kak
CpelCTBa B3aUMOJCHCTBHS MEXK Y JIFOABMU U IIO3HAHUS MUPA;

-TMIOHUMaHKe crerupuKd OMOIOTUM KaK HAayKH, OCO3HAHHE €€ pOoiu B
(OpMHUpPOBAaHUN PAIMOHAIIFHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU
L[EJIOCTHOTO TPEJICTaBICHHUsI 00 OKpPY)KAIOIIeM MHpPE Kak O €AHHCTBE
NpPUPOABI, YEJOBEKa U O0OIecTBa, B IIO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH W pelIeHuHu MpoOJIeM COXpPaHEHHs] MPUPOJIHOTO
paBHOBECHS;

-yOeXJEHHOCTh B 3HAYMMOCTH OHOJOTMHM Ui  COBPEMEHHOH
LMBUIN3alMU: OOECIeUeHUsT HOBOI'O YPOBHSI Pa3BUTHUSI MEIUIIMHBI,
CO3JIaHMsI TEepPCHEeKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHbIe TPOOJIEMBI pa3BUTHS YEJIOBEUECTBA, IOMCKA ITyTEH BBIXOa
13 T00ANBbHBIX 3KOJIOIMYECKUX Mpo0ieM U obecredeHus mnepexojia K
YCTOMYMBOMY  Pa3BUTHIO, palMOHAIBHOMY  MCIOJIb30BaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

-3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOIMUYECKHUX 3HAHUHM B IENAX
MOBBIIIEHUST O0IIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH
KaK COCTaBHOM 4YacTy (YHKIMOHAJIBbHOW I'PaMOTHOCTH OOY4YaroIIuXcs,
(bopmMHUpyeMoii TpH N3ydeHUN OHMOJIOTHH;

-[IOHMMAaHWE CYIIHOCTH METOJOB TIO3HAHHUSA, HCIIOIb3YEMBIX B
€CTeCTBEHHBIX HayKaX, CHOCOOHOCTh HCHOJb30BATh IMOJy4aeMble
3HAHUA JJI1 aHalu3a U OOBSCHEHUS SIBICHUN OKPYKAIOLIEro MHpa U
MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEeHue jaenarb 0OOCHOBaHHbBIE
3aKJIIOUYEHHS Ha OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS JAHHBIX C
LIETIBIO ITOJIyYEHUsI JOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTh CAMOCTOSATEIBHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS
JUISL pelIeHus: Ipo0JIeM B pealbHbIX )KU3HEHHBIX CUTYaAIUSX;

-OCO3HAaHME [IEHHOCTH  HAY4YHOW  JIEATEIBHOCTH, TOTOBHOCTh
OCYLIECTBJIATh IPOCKTHYI0 U HCCIIEI0BATEIbCKYIO JEATEIBHOCTD
VHJIMBHUIYaJIbHO U B TPYIIIIE;

-TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPHIBHOMY OO0pa30BaHHUIO U




caMo00pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHHUU TIO
OHMOJIOTHH B COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH.

MertanpeamMeTHble pe3yJibTAThI

B cdepe yHnBepcaabHbIX Y4eOHBIX O3HABATEJBHBIX 1eHCTBHIL:

BJIaJicHHe 0230BbIMH
JOTHYEeCKUMH
JeHCTBUSIMU:

- CaMOCTOSITENIbHO (OPMYIUPOBATh W aKTyaJU3UpOBaTh MpPoOsIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- UCTIOJIB30BAaTh IMPH OCBOCHUM 3HAHUW TPUEMBI  JIOTUYECKOTO
MBIIUICHUS  (aHAIW3a, CHHTE3a, CpaBHEHHs, Kiaccudukanumy,
0000111eHM ), pACKPBIBATH CMBICT OMOJIOTHYECKUX MOHITHH (BBIICIATH
WX XapakTepHbIC TMPU3HAKH, YCTAaHABIMBATH CBSI3M C JAPYTUMHU
TOHSATHSIMH ),

OTIPENIeNIATh 1IeNU IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHH HX
JOCTUKECHHUS, COOTHOCHUTH pe3yabTaThl NeSITeNIbHOCTH C
MTOCTABIICHHBIMH LIEJISIMU;

WCIOJIb30BaTh OMOJOTHYECKHE MOHSTHUS Ui OOBsCHEHUs (akToB U
SIBJICHUH KMBOW IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JETYKTUBHBIE, 110
AQHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH H  IMPOTUBOPEYUS B
paccMaTpuBaeMbIX  SBJICHHUSIX,  (QOPMYIHpPOBaTH  BBIBOABI U
3aKIIIOYCHUS;

MPUMEHITh CXEMHO-MOJICNIbHbIE CPEICTBA JUIsl  IPEICTaBJICHUS
CYIIECTBCHHBIX CBSI3¢H M OTHOUICHWA B M3y4aeMBIX OMOJOTHYCCKHX
00BEKTaX, a TaKKe MPOTUBOPEUYUIl PA3HOTO pOJA, BBIABICHHBIX B
Pa3IUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pazpabarbiBaTh IUTAH peHIeHHs] NOpoOJieMbl C Y4€TOM aHalu3a
MMEIOIIUXCS MAaTEPHATLHBIX M HEMaTEPHAILHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JESTENbHOCTb, OIIEHUBATh COOTBETCTBHE
Pe3yabTATOB LEJSIM, OLIEHUBATH PHCKH MTOCIIEICTBHI IESTETLHOCTH,
KOOPJIUHUPOBATh M BBHINOIHATH pabOTy B YCIOBHUSIX PEaTbHOTO,
BHPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BUBaTh KpPEATUBHOE MBINUICHHE TMPH PEIICHUH >KU3HEHHBIX
npo0em;

BJIajJIeHHE 0a30BbIMHU
HCCJIeN0BATEILCKHIMHU
NeHCTBHSAMU:

BJaJIleTh HaBbIKAMU  Yy4eOHO-UCCIEOBATEIbCKOW M IPOEKTHOM
NEeSATETbHOCTH, HaBBIKAMHU  pa3pelieHus  mpodsieMm,  o0yanath
CMOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY METOI0B
pelleHrs MPaKTUYECKUX 3aJad, NMPUMEHEHHUIO pa3IU4HbIX METOOB
MIO3HAHUS;

HCIOJIb30BaTh Pa3IMyYHbIE BUJIbI I€ATEILHOCTH O MOJTYYEHHIO HOBOT'O
3HaHUS, €ro MHTEepHpeTaluy, NpeoOpa3oBaHUIO U NPUMEHEHHIO B
y4eOHBIX CHUTyallMsIX, B TOM YHCJIE€ NpPHU CO3JaHUU YYEOHBIX H
COLIMAJIbHBIX MPOEKTOB;

¢bopMupoBaTh Hay4YHBIH THUI ~ MBIIUICHUS, BJIaJETh HAYYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUAMHA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeIbHOM
JESATENIBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3UpOBATh
3a/1a4y, BBIIBUraTh TUIIOTE3Yy €€ PEIIEeHUs, HaXOAUTb apryMEHTHI s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJIEHUHM, 3aqaBaTh MapaMeTpbl U
KPUTEPUH PELLIECHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE PEIICHUs 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OLEHUBAaTh UX JIOCTOBEPHOCTb, MPOTHO3MPOBATH
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W3MCHEHHUE B HOBBIX YCJIOBHSIX;
JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLECHUBATh IPUOOPETEHHBIHN OIIBIT;
OCYIIECTBIIATh ICJICHANPABICHHBI TIOMCK MEPEHOCa CPEICTB |
Croco00B ACHCTBHSI B MPOPECCHOHAIBHYIO CPELY;

yMETh MEPCHOCHTh 3HAHHWS B TO3HABATEILHYI0 M MPAKTHUYCCKYIO
00J1aCTH KU3HENEATCILHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JacTeil;
BBIJIBUTaTh HOBBIC HJCH, NpeAjaraTb OPUTHHAIBHBIC MOJXOIBI U
pelieHusl,  CTaBUTh  OpOOJIEMBbl W 3ada4yd, JOIYCKAoIIHe
aJIbTEPHATHUBHbBIC PEIICHUS;

padora ¢
uHdopmaumeii:

OpPUEHTUPOBATLCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpManuu (TeKcTe
y4eOHOro nocoows, Hay4YHO-TION YIS PHON JTUTEepaType,
OMOJIOTMYECKHUX CJIOBApsAX W CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax
TaHHBIX, B VIHTEepHETE), aHAIM3UPOBaTh HMH(POPMAIMIO PaA3THMYHBIX
BUIOB W (GOpM TMpeACTaBICHHs, KPUTUYECKU OICHUBATh €&
JOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3alpochl W MPUMEHATh pa3IMYHBIE METOAbl MPHU
MoHucKe M 0TOOpe Omojormyeckoi MH(pOpMAIMK, HEOOXOAUMOU IS
BBITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuodperaTh OTIBIT UCTIOJIb30BaHUS UH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX  TEXHOJIOTUH, COBEpIICHCTBOBATH  KYIbTYPY
AKTHUBHOTO MICTIOJIb30BAHMSI PA3IMYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTHUMANBHYIO (GOpMY MpEACTABICHUS
Oouosornyeckoii wmHpopManuu  (CXeMbl, TpaduKH, JUArPaMMBI,
TaONUIbI, PUCYHKU U APYTOE);

WCTIOJb30BaTh HAYYHBIH SI3BIK B KAUeCTBE CPEICTBA MPHU padoOTe C
Ouoiornueckor nHpopMalren: MPUMEHITh XUMUYECKUE, HU3HUECKUe
U MaTeMaTHYeCKHMe 3HAKM W CHUMBOJIBI, (opMmyssl, abOpeBuUarypy,
HOMEHKJIATypy, HCHOJb30BaTh M  IpeoOpa3oBbIBaTh  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISITHOCTH;

BJaJleTh HABbIKAMM pACHO3HABAHUSA M 3alIMThl MH(pOpPMalLHUH,
nH(}OpMaIIMOHHON 6€30MaCHOCTH JTMYHOCTH.

B cepe yHuBepcajJbHbIX KOMMYHMKATHBHBIX ACHCTBUI:

OO01menmne:

OCYILIECTBISATh KOMMYHHUKAIIUM BO BceX cdepax KHU3HU, AKTHUBHO
y4acTBOBaTh B JIMAJIOT€ MJIM JAMCKYCCHU IO CYLIECTBY 0OCYKIaeMOit
TeMbl (yMEHHME 3aJaBaTb BOIPOCHI, BBICKAa3bIBaTb CYXJICHUS
OTHOCUTEIIBHO BBINOJIHEHUS MpelaraéMoM  3aJadyd, Y4YHUTHIBATh
MHTEPECHI U COTJIACOBAaHHOCThH MO3MIMM JIPYrMX y4aCTHUKOB JHaliora
WM TUCKYCCHH);

pacrno3HaBaTh HeBepOallbHbIE CPEeICTBA OOIEHUS, TOHUMATh 3HaYCHHE
COLMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX
CUTyallul, yMETh CMr4aTh KOHQIIUKTHI U BECTU NIEPETOBOPHL;

BIAJIeTh pa3IMYHBIMU clocoOaMu OOIIEHUST W B3aUMOJEHCTBUS,
MIOHMMAaTh HAMEPEHUS JAPYTUX JIIOAEH, MPOSABIATH YBAXKUTEIBHOE
OTHOIIIEHHE K cOOeCeHUKY U B KOPpeKTHOI (opme popmyarpoBaTh
CBOM BO3PaKECHMUS;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3pEHHS] C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;




COBMECTHAas
ACATCJIbHOCTD:

MOHMMaTb M  HUCHOJb30BAaTh  IPEUMYIIECTBA KOMaHIHOH U
WHAMBUIYAIBHON pabOThl MpU pEIIeHUH OMOJIOTHYECKO MpoOiIeMBbl,
00OCHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHHsI TIpPYNIOBBIX (GOpM
B3aUMOJICICTBUS NPU PEeLICHUH Y4eOHOU 3a1auu;

BbIOMPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JAEHCTBHM € y4EéToM
OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO WieHa KOJUICKTUBA;
IPUHUMATh LEJIM COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH MU
KOOPAMHUPOBATh ACUCTBUS MO €€ JOCTHKEHHIO: COCTAaBIIATH ILIaH
NEeUCTBUM, paclpelneniarb pod ¢ y4€TOM MHEHMH YYaCTHUKOB,
00CyXIaTh pe3yabTaThl COBMECTHOM PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIa/la M KaXKJJOI0 yYaCTHUKA KOMaH/Ibl B
00K pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIE IPOEKTHI, OLEHUBATh UAEU C MO3ULMH HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILLECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEIECHUE B Pa3IMYHBIX
CUTyallUsX, TMPOSBISATH TBOPYECTBO M  BOOOpakeHHWE, OBITH
VUHUIMATUBHBIM.

B cdepe yHnBepcaabHBIX peryIsiTHBHBIX JeHCTBUI:

CaMOOpraHmM3anus.

UCIOJIb30BATh OMOJIOTUYECKUE 3HAHUS /ISl BBISBJICHUS MPOOJIEM U UX
pEILICHUS B )KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHHH I€JIeBbI€ U CMBICIOBbIE
YCTAaHOBKH B CBOMX JEUCTBUSAX U IOCTYNKAX 10 OTHOIICHUIO K KUBOU
IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOILHUX;
CaMOCTOATENIBHO ~ OCYLIECTBIISITh I[O3HABATEIbHYIO  JIE€ATEIBHOCTD,
BBISIBJIATE MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3a/1a4M B 00pa30BaTeIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PpEIICHUs MNpoOJIeMbl C Y4ETOM
MMEOIINXCS pecypcos, COOCTBEHHBIX BO3MOKHOCTEHN "
MIPEATNIOYTEHNN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciivpsATh paMKM y4eOHOro TIpeAMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTEHUN;

JieNaTh  OCO3HAHHBIA  BBIOOp, apryMeHTHpoBaTb €ro, Opartb
OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH APYTULIIH
B pa3HBIX O00JacTSIX 3HAHWM, TIOCTOSIHHO TIOBBIIIATh  CBOWU
00pa3oBaTeNbHbIA U KYJIbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalldssM, BHOCHUTb KOPPEKTUBBI B
NEeATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIIBTATOB LIEJISIM;

BJaJIeTh HABBIKAMM TIO3HABATEJIIbHOW pediIeKcun Kak OCO3HaHMSA
COBEpPIIAEMBIX JCUCTBUA M  MBICIUTENBHBIX  IPOLECCOB, HX
pe3yabTaTOB MU OCHOBAHMUM, MCIONB30BaTh MPUEMBI pedieKCHd s
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

OLICHUBAaTb PUCKA U CBOEBPEMEHHO IPUHHUMATh pEUICHUSA II0 HX
CHUKEHHUIO;

MIPUHUMATh MOTHBBI M apTyMEHTHI JIPYTUX MPU aHAJIU3€ pe3ybTaTOB
JEeSATEIbHOCTH;

NPUHATHS cedsl U
APYIHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA,;
MIPUHUMATh MOTHBBI M apTyMEHTHI JIPYTUX MPU aHAJIU3€ Pe3yIbTaTOB
JEeSATEIbHOCTH,
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- TpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY;
- pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C TIO3HIIMH JPYTOTO YEeTIOBEKa

Hpe)lMeTHbIe pe3yJabTaThbl

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa W HAYYHOTO
MHUPOBO33PEHUS, O BKJIAZEC POCCHMCKHX M 3apYOEkKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIMOHATLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBAaTh COJEPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KJIETKA, OPraHu3M,
MeTabosin3M (0OMEH BEIIECTB M MPEBPAICHHE YHEPTUH), TOMEOCTa3 (CaMoperyJisius), YpoBHEBas
OpraHm3anus KHUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PENpOAYKLHMA), HACIEICTBEHHOCTb,
M3MEHYUBOCTb, POCT U PAa3BUTHUE;

yYMEHHE HM3J1araThb OMOJOrHYecKue Teopuu (KJIeTOYHasl, XpOMOCOMHAs, MyTalluUOHHAs, LIEHTpaJIbHas
JI0OTMa MOJISKYJIsipHOM Ouosioruwn), 3akoHbl (I'. Mennaens, T. Moprana, H.I1. BaBunosa) u yaenus (o
LEHTpax MHOTo00pa3usi U MPOUCXOXKICHUS KyIbTypHBIX pactenuid H.M. BaBuiosa), onpenensitsh
TPaHUIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJETh METOJaMU HAay4yHOTO MO3HAHUS B OWoJIOrHU: HAOIIOACHHE W ONHUCAHUE KUBBIX
CUCTEM, MpPOLECCOB M SIBICHUN, OpPraHM3alMs M TMPOBEACHHE OHOJOTHYECKOro HKCIEPUMEHTA,
BBIIBIDKEHHE THIOTE3bl, BBISIBICHHWE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEITUYMHAMU,
OOBSICHEHHE TOJIYYCHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUIl U 3aKOHOB,
YMEHHE JIeNIaTh BBIBO/IBI HA OCHOBAHUH TIOJTYYE€HHBIX PE3yIbTaTOB;

YMEHHE BBLICTATh CYHNICCTBEHHBIC MPH3HAKH BHPYCOB, KIETOK MPOKAPHOT W JYKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEUIECTB H
NpEeBpaIlleHsi PHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO U HHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIIOJOTBOPEHHS, Pa3MHOXXEHHs, WHIUBUAYAJIBHOTO pPa3BHTHUS
opranusma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJyYeHHbIE 3HAHUA Uil OOBSCHEHUST OMOJIOTHYECKUX TPOIECCOB U SIBJICHUH,
JUIS TIPUHSTHS TPAKTHYECKUX PEIICHWA B TIOBCETHEBHOW KU3HM C IENBbI0 OO0CCIeueHUs
0€30MaCHOCTH CBOETO 370POBBSI M 3JI0POBbS OKPYKAIOIMINX JIFOAEH, COOII0IEHUSI HOPM T'PaMOTHOTO
MOBEJICHUSI B OKPYKAIOWIEH TNPHPOTHOW Ccpele, MOHWMaHHEe HEOOXOJAWMOCTH WCIIONb30BaHUS
JOCTHKEHUIH COBPEMEHHOM ouonoruu u OMOTEXHONOTHI Il  PalMOHAIBHOTO
MPUPOIONIONBE30BAHUS;

YMEHHE pellaTh JJIEMEHTapHbIe TeHETHYeCKHe 3aJadyd Ha MOHO- W JUTHOPUAHOE CKpEIIMBAaHHE,
CIIETNIEHHOE HACJIEJOBAaHHE, COCTABIIATH CXEMbl MOHOTHMOPHIHOTO CKPEUTUBAHUS IS IPEICKa3aHus
HACJIEIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHATH JIa0OpaTOpHbIE U MpaKTUYecKue padoThl, cOOMI0AaTh MpaBuia mpu padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKU OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIHIO OHOIOTHYECKOTO COJEPIKAHUS,
BKIJIIOUAIOIYIO TICEBJIOHAYYHbIE 3HAHHMS W3 PA3JIUYHBIX HCTOYHUKOB (CpelcTBa MacCOBOM
nH(OpMaIIUY, HAYYHO-TIONYJISIPHBIE MaTEPHUAIIbl), STHYECKHE ACTIEKThl COBPEMEHHBIX HCCIEI0BaHUN
B OMOJIOTHH, METUITNHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIC COOOIIECHMs, 00001Iasi OMOIOTHUECKYIO
WH(OPMAIIMI0O W3 HECKOJIbKHX HMCTOYHUKOB, TPAMOTHO WCIIOB30BaTh IMOHATHHHBIA ammapat
OuoI0TUH.

c(OPMHPOBAHHOCTH 3HAHUH O MECTE W POJIM OMOJIOTHU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHPOBaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIaJIe POCCUMCKHX U 3apyOEKHBIX y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJCPKAHHE OHOJOTHYCCKUX TEPMHHOB M TIOHSATHHA: BUJ, TOIYJISAINS,
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reHO(OH/I, SBOJIOLUS, ABIXKYIIHE CUIBI ((PaKTOPHI) 3BOIONHHU, TPUCHIOCOOICHHOCTh OPraHU3MOB,
BUZ000pa30BaHUE, IKOJOTHUECKUE (PAKTOPBI, IKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI,
[N MUTAHUS, YKOJIOTUYECKas mIpaMua, OMoreoneHos, ounocdepa;

YMEHHE H3Jlarath OMoJorHuecKkue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOPHsI 3BOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxonactsa K.M. bapa, uepenoBanus
TNIaBHBIX HampaBieHuid u myred sBomonuu A.H. CeseprioBa, ydeHus o Ouocdepe B.U.
Bepnaznckoro), onpeaensaTh rpaHUIlbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJaJeTh METOJaMU HAYYHOTO TO3HAHUS B OMOJOrMH: HAOJIIOJCHHE W OMHCAHUE >KUBBIX
CHCTEM, IPOLECCOB M SIBICHHUH, OpPraHu3alsl U TPOBEIECHHE OMOJOTMYECKOrO HKCIEPUMEHTA,
BBIIBKEHUE TUIIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXJY HCCIEJyEeMbIMH BEJIWYMHAMU,
OOBSICHEHUE IOJYYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTUMN, TEOPHH U 3aKOHOB,
YMEHUE J1e1aTh BbIBO/bI HA OCHOBAaHUHU IOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIACHATh CYLIECTBEHHbIE IPU3HAKU CTPOCHHMsSI OMOJIOTMYECKMX OOBEKTOB: BHJIOB,
HOMYJISALUHI, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOreOl€HO30B U 3KOCUCTEM, 0COOEHHOCTH
IPOLIECCOB:  HACJEACTBEHHOM H3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHMI,
IPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBHUS 3KOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB U IOTOKA SHEPIMHU B IKOCUCTEMAaX, AHTPOIOICHHBIX M3MEHEHMH B 3KOCHUCTEMaxX CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOr€OXUMHUECKUX LIUKIIOB B buochepe;

YMEHHUE NMPUMEHSThH MOJYyYeHHbIE 3HAHUA i1 OOBSICHEHUS OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUH,
Ul TIPUHATHS TPAKTHYECKUX PpEIICHUH B IOBCEJIHEBHOW JKUM3HM C Leibl0 obOecreueHus
0€30MaCHOCTH CBOETO 370POBBS M 3[J0OPOBbS OKPYXKAIOIIUX JIOACH, COOMIONEHUSI HOPM IPaMOTHOTO
MOBEJCHUSI B OKPY)KAIOWIEH NPUPOTHOW Cpele, MOHMMaHHE HEOOXOAWMOCTH MCIIONb30BaHUS
TOCTIKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIBHOTO MTPUPOIOIOIB30BAHNS;

YMEHHUE pemaTh dJIeMEHTapHbIe OMOJOTHYECKUE 3a]aud, COCTABJIATH CXEMBI MEPEHOCA BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BHINOJNHATh MpPaKTHYeCKHe padoThl, COOMIOAATh MpaBWia TPU paboTe C y4eOHBIM U
1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh M MHTEPIPETHPOBATH HH(OPMAIIHIO OMOJIOTHIECKOTO COIEPIKAHNS,
BKJTIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHWS W3 Pa3IMYHBIX MCTOYHHKOB (CpEICTBa MacCOBOU
nH(pOpMallMK, HAy4YHO-TIOMYJSPHbIE MaTepuaibl), paccMaTpuUBaTh TJI00ANbHBIE HSKOJIOIMYECKUE
poOJIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHs, 00001as OMOIOrMYECKYIO
MHPOpPMALMI0O U3 HECKOIbKMX MCTOYHUKOB, I'PaMOTHO MCIIOJIb30BaTh MOHATUHHBINA ammapar
OuosIorum.

OK, xoTopble aKTyaIM3UPYIOTCS TPH H3YYCHUU OO0Ie00pa30oBaTeIbHON THUCIUILUTMHBI

O/1.12 buonorus:

o @ opMyJIMPOBKA KOMIIETEHMH

KOMIIEeTEeHI[UH

OK. 01 Beibupars  crocoObl  pemieHust  3amad  npodeCcCHOHATBHON
JeSTEIIbHOCTH, TPUMEHUTETHHO K PA3TMUYHBIM KOHTEKCTAM

OK. 02 OcylecTBIATh MOUCK, aHAIM3 W HHTEpPOpeTaluio HH(opmanuu,
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HEOOXOIMMOW IS  BBINOJHEHUS 3a7ad  NpodeCcCUOHATbHOU

JESITEIbHOCTH

OK. 04 PaGorath B KOJIJIEKTUBE " KOMaH/ie, 3 PeKTUBHO
B3aMMOJICHCTBOBATH C KOJIJIETaMHU, PYKOBOJICTBOM, KIIMEHTAMHU.

OK .07 CopeiicTBOBaThH COXPaHEHUIO OKpYyXarolen Cpenpl,

pecypcocoepekennto, 3pGeKTUBHO ACHCTBOBaTh B YpE3BhIUAMHBIX

CUTyalusiax.

2 CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJIBHOM

YUEBHOM JUCHUIIJIMHBI

2.1. O0bem yueOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buj yueOHoii padoThl

Oobvem uacoe

MaxkcumanbHas yueOHass Harpy3ka (Bcero) 72
AynuTopHas ydeOHasi pa6oTa (Bcero) 36
B TOM YHCJIE:
TEOPETHUUECKUE 3aHITHUS 26
MIPaKTUYECKHE 3aHATHSI (MM pabOThI) 10
CamocrosiTesibHasi padoTa cTy/JleHTa (BCero) 34
B TOM YHCJIE:
WNHauBuayanbHBIN NPOEKT -
Koncynabranumn 2

Ipomescymounas ammecmayusi 8 popme oughgepenyuposarnno2o 3auema
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2.2 Conepaxanue 001eodpazoBareibHoil yueonoii mucnummabl O/1.12 BUOJIOT' U
buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OHONOIMM C OOUIECTBEHHBIMHM, TEXHUYECKUMU W APYTUMH
€CTECTBEHHBIMU HayKamu, (Guiocoduer, STUKOHN, SCTETUKON W TipaBoM. Ponb Omonormy B
(OpMHUPOBAaHUM COBPEMEHHON HAy4YHOW KapTUHBI Mupa. CucteMa OHOJIOTMYECKHX HaykK.
Meronbl TO3HAHUS KUBOM MPUPOALI (HAOIOJCHUE, IKCIIEPUMEHT, OIMCAHUE, W3MEPEHUE,
KJ1accu(UKaIwist, MOJICTIMPOBaHKE, CTATUCTUYIECKas 00pab0TKa TaHHBIX ).

JlemoHCcTpanmu:
[Toptpertsr: Y. dapsun, I'. Menaens, H.K. Konbuos, k. Yorcon u @. Kpuk.
Tabnuib! 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOM MPUPOIBD).

7KuBble cucTeMbl M UX OpraHm3anusi.

XKuBble cucteMbl (OMOCHCTEMBI) KaK MpeAMET H3ydeHHs] Onosioruv. OTIUYUE >KUBBIX
CUCTEM OT HEOPTraHUYECKOU TPUPOIBI.

CaoiicTBa OuocHCTEM UM UX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OHOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOIMYJISALUMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKUH ), OUOChEepHBI.

JleMoHCTpauuu:

Tabmuubl 1 cxembl: «OCHOBHbBIE MPU3HAKUA KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
IIPUPOIBDY.

O6opynoBanue: mojaesb MoJiekyibl JIHK.
XuMHYECKHI COCTAB U CTPOCHUE KJICTKH.

XUMHUYECKUU COCTaB KJIETKU. XUMHUYECKUE DJIEMEHTHI; MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIECTBA.

@DYHKIIMM BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. IlommepikaHue OCMOTHYECKOTO
OajraHca.

benku. CoctaB u cTpoeHHe O€lIKOB. AMHHOKUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnuMmble W 3aMEHHMbIE AMUHOKHMCIOTBI. AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€JIKOBOM MOJIEKYJbl (MIEpBUYHAS, BTOPUUHAS, TPETUYHASI M YETBEPTHUHAsS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. bruosornueckue QyHKIMu OEIKOB.

depMeHTbl — OMoJIoTHYecKre KaTaiuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas crneunduunocts. Kodepmentsl. Butramuubl. OTiauuus (GEepMEHTOB OT
HEOPraHWYECKHUX KaTaau3aTopoB.
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VYrieBoabl: MoOHOcaxapuabl (TJIFOKO3a, puOO3a M AC30KCHPUO03a), IHUCAXapHJIbI
(caxaposa, JlakTOo3a) MW  MOJUcaxapuabl  (Kpaxmay, TJIMKOTE€H, IEJUII0J03a).
buonornyeckne pyHKIIMU YTIICBOJIOB.

Jlumunet: Tpurnuuepuasl, (ochonunuasl, crepouabl. [ uapodunbHO-THIAPODYOOHBIE
cBoiicTBa. buonornueckune ¢yHkuuu aunuaoB. CpaBHEHHME YIJIEBOJOB, OEJNKOB U
JUMHUI0B KaK HCTOYHUKOB YHEPTHUH.

Hykneunossie kucnotel: JIHK m PHK. Hykieoruasl — MOHOMEpBI HYKJIECHHOBBIX
kucnot. Crpoenne u pynkuuu JHK. Ctpoenne u ¢pynkumuu PHK. Buner PHK. AT®:
CTpO€HHE U (QYHKIIHUH.

[utonorus — Hayka o kieTke. Kierounas Teopus — npumep B3aUMOIEHCTBUS HUIEU U
(akTOB B HAYYHOM ITO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Kinerka kak 1menocTHas »uBas cucteMa. OOIMe NPU3HAKA KIETOK: 3aMKHYyTas
HapyxHass MmeMmOpaHna, mosiekynsl JIHK kak reHermueckuii ammapar, cHCTeMa CHHTE3a
oeJka.

Tumbl KIETOK: JyKapuoTHyeckas M mpokapuorrueckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTUYecKon KiIeTku. Kierounas crenka 0akrtepuil. CTpoeHUE 3yKapuOTUUYECKOU
kJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTCHKA, MIIUKOKAIUKC, UX (DYHKIIHH.
[Tna3smatnueckass memOpaHa, e€ coiicTBa M PpyHKuuH. [{uTomnasma u €€ opraHoOUIbI.
OnnomemOpannble opranouasl kietku: OIIC, anmapar ['oabaXKu, JHU30COMBI.
[TosryaBTOHOMHBIE OpPraHOWIbLI KJIETKA: MHUTOXOHJIpHH, IuiacTuabl. [IpoucxoxmeHue
MUTOXOHApUM u T1uiactua. Buasl mnactun. HememOpaHHbIe OpraHOUIBI  KIIETKU:
PHUOOCOMBI, KJICTOYHBIH [IEHTP, ICHTPHUOJIU, PECHUYKH, KI'YTHUKHA. DYHKITUN OPTraHOUI0B
KJIETKH. BKIroueHus.

SAnpo — perynsTopHbii 1eHTp kieTku. CTpoeHue sjapa: sjaepHas 00050YKa,
KapuoIuiazMa, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcoOpT BELIECTB B KJIETKE.
JleMoHCTpauuu:

[Toptpetst: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknvun, K.M. bap.

Hunarpammel:  «PacripenenieHne XUMHYECKHMX DJIEMEHTOB B HEXKHUBOM MPUPOILH,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuiel u cxeMmbl: «llepuoanueckas Tabiaua XUMMUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABD», «buocuHTe3 Oenka», «CTpoeHne MoOJeKynbl Oenkay, «CTpoeHue
dbepmentay, «HyxneunoBbie kucnotel. JIHK», «Ctpoenue wmosekyinbsr ATOy,
«CTpoeHue »yKapuOTHYECKOW KIIETKW», «CTpOEHHE >KMBOTHOU KiIeTKn», «CTpoeHue
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pacTUTENbHOU KIETKW», «CTpOEHHE MNPOKAPUOTUYECKOW KIETKW», «CTpoeHHue sapa
KJIETKW», «YTIEBOAB, «JIunuann.

ObopynoBaHue: CBETOBOW MHKPOCKOM, 000pyAOBaHKE NJIsi MPOBENEHUS HAOIIOACHMUIA,
U3MEPEHUN, OSKCIIEPUMEHTOB, MUKPOIPENApaThl PACTUTENIbHBIX, JKUBOTHBIX U
OaKTepHalbHBIX KIETOK.

KnzuenessTeJLHOCTH KIETKH.

OOmeH BemecTB, WM MeTabOMM3M. ACCUMWIIIMS (IJIAaCTUYCCKUNA OOMEH) W
TUCCUMIJISIIIUSL  (QHEPreTHUeCKHid OOMEH) — JBE CTOPOHBI EIWHOTO Ipolecca
Merabomm3ma. Ponab 3aKOHOB COXpaHEHHUS BEMIECTB W DHEPTMM B TOHUMAHUU
MeTadoJIn3Ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHblid. Ponb hepmeHTOB B 0OMEHe
BEILIECTB U MIPEBPALICHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBas ¢a3el ¢doTocuHTe3a. Peaknuu QotocuHTesa.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJI )KU3HU Ha 3emiie. Biusaue
yCIIOBHM Cpelbl Ha (DOTOCHHTE3 W CIIOCOOBI TOBBIIICHUS €ro MPOJAYKTHBHOCTH Y
KyJIbTYPHBIX PaCTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIIUEe OaKTepun. 3HAUCHHE XEeMOCUHTE3a JJI )KU3HU Ha
3emuie.

OHepreTuueckuii oOMeH B KieTke. PaciuiernyieHue BeWECTB, BBbIICIECHUE U
aKKyMyJIMPOBaHHME HHEPrUM B KJETKe. DTambl 3Heprerndyeckoro obmena. ['nukomnms.
bpoxxenne u ero Buabl. KuCIOpOAHOE OKHUCIEHWE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peakinuun marpuuynoro cunre3a. ['enetnueckas unpopmauus u JIHK. Peanuzanms
reHeTH4ecko uHpopManuu B KJIETKe. [ eHeTHYecKWii KOJ ¢ €ero CBOMCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunte3 Oenka. DTarbl
Tpancisiuu. KonupoBanue aMuHokucoT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie ¢Gopmbl xu3Hu — Bupychl. Mcrtopus otkpsitus Bupyco (/.M.
NBanosckuit). OCOOEHHOCTH CTPOEHMS M >KU3HEHHBIA LUK BUPYCOB. bakrepuodaru.
bosie3nn pacTteHuil, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
uMmyHoaepuiuta yenoseka (BMIY) — BozOyautens CIIM/la. OOpaTHas TpaHCKpUIILIKA,
peBepTasa u uHTerpasa. [Ipoduiaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHU.

JlemoHcTpanuu:
IToptpetsr: H.K. Konbuos, /I.1. UBanoBckuii, K.A. Tumupsizes.

Tabmumer w  cxembl: «Tunbel  muTanus», «Merabomusm», «MUTOXOHAPHUSIY,
«JHepreTuyeckuit oOMeH», «Xmnoporact», «®Potocunted», «Crtpoenue JIHK»,
«Ctpoenue u (yHKIMOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, « eHeTHYEeCKHid KOy,
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«Bupyce», «bakrepuodarun», «CtpoeHue u >xu3HeHHbIM 1uKa Bupyca CIIW/Ia,
Oakrepuodaray, «Pemmkarus JTHK.

ObopynoBanue: moaenu-anmuikanuu «Y apoenue JJHK u tpanckpunmus», «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJTHK.

Pa3MHoOkxeHue 1 HHAUBUAYAJIBHOEC Pa3BUTHUE OPraHU3MOB.

Kierounslif MUK, WIM KU3HEHHBIA UK KieTku. MHTepdaza u muto3. IIponeccs,
nporekaromue B uHTepdaze. Pemnmmkanusa — peaxmus matpuyHoro cuuteza JIHK.
CrpoeHue XpoMOCOM. XpOMOCOMHBIN Ha0Op — KapuOTHM. JIUTIIONIHBIA U TallJIONIHBIN
XpoMocoMHBIe HaOopbl. Xpomatuabl. LluTomornueckne OCHOBBI PAa3MHOXKEHHUS U
VHJABUAYAJIBHOTO PA3BUTHUS OPTaHU3MOB.

Henenne kinerku — Muto3. Cranguu murtosza. Ilpolecchl, Npoucxosiimue Ha pasHbIX
CTaJAMsIX MUTO3a. BUOJOrMYeCcKnii CMBICIT MUTO3A.

[Iporpammupyemast rubGenb KJIETKU — arnomnTo3.

@opMBI pa3sMHOXKEHMsSI OpraHM3MOB: Oecnojioe W MonoBoe. Buael Oecrnonoro
Pa3MHOXEHUA:  JIeJICHWE  HAJBOE, [OYKOBAHME OJHO M  MHOTOKJIETOYHBIX,
CHOpOOOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHME
OpPIraHHU3MOB, €r0 3HAYECHHE JUISl CEIEKIUH.

ITomoBoe Pa3MHOKCHHUC, CTO OTIIMYHUA OT OecIoJIoro.

Meito3. Ctaguu Mmeito3a. IIporecchl, nmpoucxoasiiue Ha craausix Menosa. IloBenaeHue
XpomMocoM B mero3e. Kpoccunrosep. buosiornueckuii CMBICT U 3HAYEHHE MEHO03a.

['ameTtorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KMBOTHBIX. [loyioBbIE
KeJe3bl: CEMCHHUKHN W SMIHUKA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX KJIETOK — raMer
(cmepmaro3ou, SHMIEKIeTKa) — crepMaroreHe3 m ooreHe3. OCOOCHHOCTH CTPOCHUS
AMIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe pa3Buthe (OHTOreHe3). OMOpPHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbkl 3MOPUOHAIBHOTO Pa3BUTUA Y TO3BOHOYHBIX JKMBOTHBIX: ApOOJICHHUE,
racTpyJIsIIus, OpraHOreHE3. [TocTamMOpuoHanbHOE pa3BUTHE. Tunbl
MOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HENpsiMoe (TMUNHOYHOE). Biusiaue cpensl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKIAEHHBIE YPOICTBA.

Poct u Pa3BHUTHUC paCTeHHfI. OnTorenes OBCTKOBOI'O pPAaCTCHHA: CTPOCHHC CCMCHH,
CTaaivu pa3BUTHUS.

JlemoHcTpanuu:

Tabmuibl 1 cxembl: «DOpPMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOWHOE OIIOOTBOPEHHE
y IIBETKOBBIX pacTeHUil», «BeretatuBHOE pa3sMHOXKEHUE PaCTEHUI», «/[eeHne KieTku
Oakrepuitn, «CTpoeHHEe TOJOBBIX KJIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHbIi
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uuk, «Pemmukanus JJHK», «Mutos», «Meio3», «lIpamoe u HenpsiMoe pa3BUTHEY,
«"ameToreHe3 y MIICKOMUTAIONINX U YeJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBanne: MUKPOCKOII, MUKpoIpenaparsl « CliepMaTo30UabI MICKOTUTAIONIETOY,
«SlinekneTka MIEKOMUTAOIIET0», « KapruOKWHE3 B KIIETKaX KOPEIIKA JIyKa», MAarHUTHAs
Mojenb-anminkanus  «Jlenenune kietkw», wmoxaenb JHK, wmoxens wmeradasznoi
XPOMOCOMEBI.

HacuaeacTBeHHOCTH H H3MEHYHUBOCTDh OpraHmsmMoB.

IIpenmer u 3amaun reHetuku. Mcropus paszButvs reHetuku. Posb murosnorun u
SMOpHUOJIOTUN B CTAHOBJICHUH T€HETHKH. BKian poccuiickux u 3apyOeXHBIX YUEHBIX B
pa3BUTHE T'E€HETUKHU. MeTolbl TeHeTUKH (THOPUAOJOTMYECKH, IUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TEHETHYECKHE TMOHATHUS. | eHeThueckas
CHUMBOJIMKA, UCITOJIB3YEMAsl B CXEMAX CKPEIIMBaHUMU.

3aKOHOMEpPHOCTM  HACJEJOBaHUsS TPU3HAKOB, YCTaHOBJIEHHbE [. MeHaenem.
MoHorudpuiHOe CKpellluBaHue. 3aKOH €AMHO0-00pa3usi THOPUI0B MEPBOTO MOKOJICHUS.
[IpaBwiio TOMHUHUPOBAHUSA. 3aKOH PACLICIUIEHUS TPU3HAKOB. [ UIOTE3a YUCTOTHI raMeT.
[lonHOE M HENOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHOe CKpelMBaHHe. 3aKOH HE3aBUCHMMOTO HAcjeJOBaHUS IPU3HAKOB.
[luToreHeTHYECKNE  OCHOBBI ~ JUTHOPHUIHOTO  CKPEIIMBAaHWS.  AHAITU3HPYIONIEE
CKpemuBanue. lcronb3oBaHUE aHATU3HPYIOMIETO CKPEUIUBAHUS IS OINpeciICHUs
T€HOTHIIA OCOOH.

CuersienHoe HacjenoBaHue mnpu3HakoB. PaGora T. Moprana mno ciemieHHOMY
HACJIEIOBAHNIO T€HOB. HapylieHue ClerieHnsi TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHsI HACJIEACTBEHHOCTH. [ €HETUYECKUE KAPThI.

I'eneTuka nmomna. XpOMOCOMHOG OIIPpCACICHUC I10J1a. AYTOCOMBI H ITOJIOBBIC XPOMOCOMBI.
I'omorameTHsIe 141 IreTCporaMCcTHbIC OpraHUu3MBbI. HaCJ'Ie,Z[OBaHI/Ie IIPU3HAKOB,
CIHOCIIJICHHBIX C ITOJIOM.

N3meHunBOCTh. BUABl M3MEHYMBOCTH: HEHACIIEICTBEHHAs W HACIEeACTBEHHas. Poib
Cpelbl B HEHACIEACTBEHHONM HW3MEHUYMBOCTH. XAapaKTEpPUCTUKA MOAMPUKALMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psij W BapuauuoOHHas KpuBas. Hopma peakuun
npu3Haka. KoOJWYecTBEHHBbIE M KAayeCTBEHHBIE MPU3HAKM W MX HOpPMa pEaKLUU.
CaoiicTBa MO (DUKAITMOHHON U3MEHYUBOCTH.

Hacnencrsennas, WIM  TEHOTHUIMYECKad, U3MEHYUBOCTb. KomOuHarvuBHas
M3MEHYMBOCTh. Mei03 U MOJIOBOW MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHYHBOCTH.
MyrtanionHasi u3MeH4YuMBOCTh. Kiaccudukaiuss MyTaiuili: T€HHbIe, XPOMOCOMHBIE,
reHoMHble. Yactrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (pakTopbl. 3aKoH
TOMOJIOTHYECKHX PSIOB B HACIeACTBEHHOM n3MeHunBocty H.M. BaBumnosa.
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BHC}I,ZIepHaSI HaCJICACTBCHHOCTb U U3MCHYHNBOCTD.

I'enetuka yenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOAbI T'€HETHKH YEJIOBEKA:
reHEAIOTMYECKUH, OJM3HEIIOBBIN, IUTOTCHETHICCKUN, OMOXUMUIECKUN, MOJIEKYIISIPHO-
TE€HETUYECKUM. CoBpeMeHHOE ONpEICIICHAE TE€HOTHUIA: ITIOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwucie ¢ noMmouipto [IIP-ananu3za.
HacnenctBennsie  3a0oyieBaHMs ~ 4YeNOBEKa: TEHHbIe  Oolie3HHM, OOJE3HU C
HACJIEICTBEHHOU MPEApacIoNOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComMaTHYecKue u
reHepatuBHble MyTanud. CTBOJIOBBIE KIETKU. [IpMHOHMIBI 310poBOro o0Opasa >KH3HHU,
AUArHOCTUKH, TPOQUIAKTHKA ¢ JICUEHUS TEHETHYeCKHX Ooyie3Hei. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBaHWE.  3HAYEHUE  MEIUIMHCKOW  TIE€HETHUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETHUYECKUX 3a00JIeBaHUI UeIoBeKa.

JleMoHCTpauuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodeen-
Pecosckuii, H.. BaBuios.

Tabmuiel w0 cxeMbl: «MOHOTHOPHUJIHOE CKpEIIMBAaHUE W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH PACIICIJIEHUS U €r0 IUTOI€HETHYECKAas OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurmbpumHoe ckpenmBanuey, «LluTomOrMYeckue OCHOBBI JAUTHOPUIHOTO
CKpemuBaHuss», «Menosy, «BzaumonencTBue ajuienbHBIX TEHOBY», «l'eHeThueckue
KapThl PACTEHHM, >XUBOTHBIX M 4YEIOBEKa», «l'eHeThka moja», «3aKOHOMEPHOCTH
HACJICOBAHUS, CIEINICHHOTO C TOJIoM», «KapuoTuIibl 4enoBeka M >KMBOTHBIX», «Buibl
M3MeHuuBoCTH», «MoaudukanmonHas u3MeHYMBOCThY, «HacinenoBanue pesyc-
(daxTopa», «I'eHeTrKa rpynn KpoBu», « MyTalliOHHas U3MEHYUBOCTH.

ObopynoBanue: Monenu-ammiukanuu «MoHoruOpuaHoe ckpermBaHue», «HemomHoe
TOMHUHHUpOBaHue», «JlurmbpugHoe  ckpemuBanue», «llepekpéct  xpomocomy,
MHUKPOCKOIT U MuKporpenapar «Jlpozodumna» (Hopma, MyTtanuu (OpMbl KPHUILEB U
OKpacku Tena), repoapuii «I'opox moceBHONY.

Cenexuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IPOLECC. 3apOXKICHHE CEIEKUUH W JTOMECTUKALMS. YUEHHUE
H.W. BaBunoBa 0 LEHTpaxX MPOUCXOXKIACHUS U MHOrO0Opa3usi KyJbTYpHBIX PAacCTECHUM.
LleHTpBI MPOUCXOXKIACHHS TOMAIIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpemeHHbIE METO/IbI CeleKIMU. MacCOBBIM U MHIUBUAYAJIBbHBIM OTOOPHI B CEJICKIIUU
pacTeHuid M KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOPOACTBEHHOE CKpEIIMBAHUE —
nHOpuauHT. Yncras muaus. CKpelrBaHue YUCTHIX JTUHUN. ['eTepo3uc, uiu rudpuaHas
cuna. HepoacTtBeHHoe ckpemuBaHue — ayrOpuauur. OtnanéHHas ruOpuauzamnus u eé
ycrexu. VCKyCCTBEHHBIM MyTareHe3 MW IMOJYy4YEHHE NOJUIUIONAO0B. JlocTrxeHus
CEJICKIIUM PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
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buoTexHOJIIOTHs Kak OTpaciab IPOU3BOACTBA. ['€HHas MHXKEHEpHs. JTalbl CO3JaHUs
pekomOuHanTHOM JIHK w TpancreHHbix opranu3moB. KierouHas HHXEHEpUS.
Kiterounsle KynbTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KinoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHE U
strueckue npodsuemsl. 'MO — reneTnuecky MOAU(PUIIMPOBAHHBIE OPIaHU3MBI.

JleMoHCTpauuu:
IToptpetsl: H.W. BaBuiios, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 11BaHOB.

TaOmumpsl 1 cxembl: kapTa «L{eHTpbl MPOUCXOXKAECHHUS U MHOrooOpaszus KyJbTYpPHBIX
pactenui», «llopoasl AOMAIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX PpAacTEHUN»,
«Otnanénnas rudpunnzamnusy, «Padots! akanemruka M.®. MBanoBay, «Ilomummonausy,
«O0BeKThl  OuoTexHOoNOruw»,  «Kierounsle  KyabTypl U KIOHUPOBAHUE,
«KoHcTpynpoBaHue 1 EpEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJISDKU IUIOOB M KOPHEIUIOAOB JUKUX (DOPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.

IBOJIIOIIMOHHAA OMOJIOTHSA.

[IpeanochbUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHON TEOPUHU. DBOJIOLHMOHHAS TEOpUS U €€
MeCTO B OMOJIOTUH. BiusiHue 3BOIIOLMOHHON TEOpPUH HA Pa3BUTUE OMOJIOTHH U IPYTUX
HayK.

CBunerenbcTtBa dBomoNUK. [lameoHToNOTHYECKHE: TOCIEAOBATEIBHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOTUYECKON JIETONHUCH, TIepexoaHbie GopMmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue ¢payH u (Jaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA U PA3IUUUS SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIHLHO-aHATOMUYECKHAE: TOMOJIOTUYHBIC, aHAJIOTUYHbIC, PYAUMEHTAPHBIC
OpraHbl, aTaBU3MbL.  MOJIEKYIIPHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX META0OJIUYECKUX MyTEH y BCEX OPTaHU3MOB.

OpomonnonHas Teopuss Y. JlapBuna. IIpeanochUiKM BO3HUKHOBEHHS JapBHHU3MA.
JIBIOKyIIIME CUJIbl ABOJIONMHM BUAOB 1o JlapBUHY (M30BITOUHOE PA3MHOXKEHHE MpHU
OTPaHUYEHHOCTH  PECYpPCOB,  HEONpeneN€éHHas  W3MEHYMBOCThb, OOppba  3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bostonuu (CTI) n €€ 0OCHOBHBIE MOJOKEHHUS.
MuxkposBosrorus. [Tomymnsius Kak eIMHUIA BUIA U SBOJIIOIUH.

JIBrkyiie cuiibl ((pakTopbl) HBOJIOLMU BUJOB B Mpupoje. MyTallMOHHBIN Mpoliecc U
KOMOWHATUBHAsI U3MEHYUBOCTh. [lomynsiiuonHbie BOJIHBI U Apeid renos. M3omnsamus u
MHUTpaLHs.

EctecTBeHHbIit 0TOOp — HampaBisommii ¢akTop 3Boonud. DOpMBI €CTECTBEHHOTO
otbopa.
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[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KakK  pe3ynbTaT  dBojiouuu.  llpumepsr
MPUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTAIUH.

Bun u Bumoo6paszoBanue. Kputepuu Buma. OcHOBHbIE (OPMBI BHI000PA30BAHMS:
reorpapuueckoe, K0JI0rHUECKOE.

MaxkposBomrorusi. @opMbl IBOJIOLKU: (PHIIeTHYECKas, TUBEPreHTHAsl, KOHBEPreHTHas,
napasuienabHasi. HeoOpaTuMoCTh 3BOJIIOLNH.

[Ipoucxoxaenne OT  HECNEUMAIM3UPOBAHHBIX  TpeAkoB.  [Iporpeccupyromas
crienMaIn3anys. ATanTUBHAs paidaIiys.

JleMoHCTpauuu:

[Toptpetsr: K. JInnnen, XK.b. Jlamapk, Y. Jdapsun, B.O. Kosanesckuii, K.M. bap, O.
I'ekkens, . Mromiep, A.H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emie», «3apoJblllH
MIO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a CYIIECTBOBAHUEY,
«EcrtectBennslii 0T00p», «MHOTr000pasue copToB pacTeHuil», « MHOroodpasue mnopoj
KUBOTHBIX», «llomynmsauum», «MyTallMOHHAasE HW3MEHYUBOCTHY, «ApOMOP(O3bI»,
«Unnoanantanumn», «O0mas aereHepauusy», «JBwxyiune cuiibl 3Bomonumn», «Kapra-
cxema wMapupyra unytemectBus Y. JlapBunay, «bopnba 3a CylIecTBOBaHHEY,
«IIpucnocobnenHocts  opranusmoB»,  «l'eorpaduueckoe  BHUI00Opa3OBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJICKIIMS HACEKOMBIX C Pa3IUYHBIMA THUIIAMU OKPACKH, Ha0Op
IJIOIOB U CeMsH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTCHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBICHUS] HBOMIOLUUY», O00BEMHas Moxaenb «CTpoeHue
TOJIOBHOI'O MO3ra IMO3BOHOYHBIX Y.

buoreorpaduyeckas kapra Mupa, KouieKius «DOpMbl COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX W PACTCHMID», Monaenb antumkanus «[lepekpéct Xxpomocom», BIIaKHbBIE
npenapatel  «Pa3ButHe Hacekomoro», «Pa3BuThe JIATYIIKA», MHUKpOMpemnapar
«/Ipo3oduna» (HopMa, myTamuu (GOpMbI KPbUTEEB U OKPACKH TETIA).

Bo3HukHOBeHHE M pa3BUTHE KU3HHU HA 3emule.

JloHayyHble  TIPEACTABICHHUS O  3apOXKACHUU  KHU3HU. HayuHble  rumnoressl
BO3HMKHOBEHUS KM3HU Ha 3emiie: a0MOTeHE3 W MaHCIepMUsi. XUMHUUYECKash IBOJIFOITHS.
AOVOTEeHHBIN CUHTE3 OPTaHUYECKUX BEILIECTB u3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBLHOE TOATBEPKIACHUE XUMHYECKOW 3BOOIMU. HavanbHble STanbl
ouonornueckor HBomonuu. lunoreza PHK-mmpa. ®DopmupoBanume MeOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE MPOTOKJIETKU. IlepBble KIETKM W HX SBOJIOLMSL.
dopMUpOBaHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.
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Pa3zgutne xwu3Hm Ha 3emsie mo spam u nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pbl. [laneosolickas 3pa u €€ mepuoapl: KeMOPUICKHA, OPJIOBUKCKHUH,
CWIYPUMCKHUI, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301icKas apa U €€ NeEPUOIbL: TPUACOBBIN, OPCKUM, MEJIOBOM.
Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOT€HOBBIH.

XapakTepuCTUKA KIUMaTa U Ne0JIOTMYECKUX IpoueccoB. OCHOBHBIE ATallbl YBOJIFOLUN
pPacTUTENTBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd U >KUBOTHBIX.
IlosiBieHune, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema  OpraHM4ecKoro MHUpa KaKk  OTpaxkeHHe  3BooHUH.  (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPTaHU3MOB.

SBOJII-OI_[I/IH YCJIOBCKaA. AHTpOHOHOFHH KaK HayKa. Pa3zButne HpGIICTaBJ'IeHI/If/'I 0
IIPOUCXOXKIACHHUHN YCIIOBCKA. MGTOI[I)I HN3YUYCHUSA aHTPOIIOTCHC3A. CXOIICTBa " pas3jinduAa
YyeJI0BeKa U JKUBOTHBIX. CHCTEMAaTHUYECKOE ITOJIOKECHHE UEIOBEKA.

JBrxymue cuibl (dakTopel) aHTponoreHe3a. HacnencrBeHHass H3MEHYUMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIeCTBeHHBIM 00pa3 >KU3HU, W3TOTOBJIECHUE OPYAHWM Tpyna,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU SBOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeNOBEK yMEINbIN,
Yenosek npsamoxonsmui, YenoBek HeanaepranbCckuii, UemoBek pasymHbli. Haxonku
HMCKOTIa€MBIX OCTATKOB, BpPEMs CYIIECTBOBaHMS, 00JIaCTh PACHPOCTPAHEHUS, OOBEM
rOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIHA.

UYenopeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpoIieorIHas (€Bpa3uiickas), Herpo-
aBcTpayionjHasi (IKBaTOpHaIbHAS), MOHTOJIOWIHAS (a3MaTCKO-aMepuKaHckas). UepTobl
MPUCIIOCOOJIEHHOCTH MPEICTABUTEINIEH YEIOBEUECKUX pac K YCIOBUAM CYIIECTBOBAHUSI.
EnnncTBO yenoseueckux pac. Kpurnka pacusma.

JleMoHCTpauuu:
[Toptpetsr: ®@. Penu, JI. I1actep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuel m  cxeMbl: «BosaHukHoBenne ColHEUHOH  cHCTeMBI», «Pa3Burtme
Oopranuyeckoro  mupa»,  «PacturenbHas  wierka»,  «KuUBOTHas  KIIETKay,
«IIpokapuoTnueckast kierka», «CoOBpEeMEHHass CHCTEMa OPraHUYECKOro MHUpay,
«CpaBHEHNE aHATOMUYECKUX YePT CTPOCHHUSI YEIIOBEKA M YEIIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpesHenmme sroan», «JpeBHue mroam», «llepBple  COBpEMEHHBIE  JIFOOW»,
«YenoBeueckue pace».

O6opynoBanue: wmyinsku  «lIpoucxoxaenne dyenoBeka» (OIOCTBI aBCTPAJIONMUTEKA,
MMTEKAHTpOIa, HeaHIepTallblla, KPOMaHBOHIIA), CJICIKH WJIH U300PKCHUS KaMEHHBIX
OpyAuMii  TEepBOOBITHOTO  YeJoBeKa  (KaMHU-YOMIEphl,  pyOmia,  ckpeoia),
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reoxpoHojoruueckass Ta0muma, Koyulekuuss «@DopMbl COXPAaHHOCTU HCKONAEMBbIX
KUBOTHBIX U PACTEHUI».

Opranu3Mbl 1 OKpYKaoLIas cpeaa.

OKoJjiorusl Kak Hayka. 3aJadyd M pas3leibl OSKOJIOTHH. METOIbl 3KOJOTHYECKHUX
UCCIIEIOBAaHHH. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeI0BEKA.

Cpenbl  oOWTaHUS  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3JYILIHAas, IOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢akropsl. Kiaccudukanuys sxomorndecknx (pakTopoB: aOMOTHIECKUE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. [IeficTBHE AKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (akTopbl: CBET, TeMIleparypa, BiIaKHOCTb. doronepuoausm.
[IpucnocoOneHust OpraHu3MoB K AecTBHIO abuoTuueckux (pakropo. buonorunueckue
PUTMBI.

buotnueckue Qakroppl. Buubl OHOTHYECKMX B3aUMOJECUCTBUI: KOHKYPEHIIUS,
XUIIHAYECTBO, CcUMOMO3 U ero ¢Gopmel. [lapasutusMm, koomepauus, MyTyaJlHu3M,
KOMMEHCalIu3M  (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWMOTHMYECKUX B3aMMOJEHCTBUNM [JIl CYIIECTBOBAHHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU NONyasauud. OCHOBHBIE IOKA3aTEIW MOMYJISIUU:
YUCIIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIus. JnHaMuKa
YUCJICHHOCTH TOIYJISILIUU U €€ PETyIIsALUSL.

JleMoHCTpauuu:
[Toptpetsi: A. I'ymOonbar, K.®. Pynbe, O. I'ekkensb.

Tabmuubr u  cxembl: kapta «lIpupomnbie 30HBI 3emuny, «Cpeapl oOUTaHMS
opranusmoBy», «@otonepuoausm», «llomynsunm», «3aKOHOMEPHOCTHM  POCTa
YUCJICHHOCTHU TOMY UK UHy30puu-TyPenbkny, «[lumesrie menm.

Coo011ecTBa M DKOJOrNYeCKHe CUCTEeMBI.

CooOmectBo  opranu3smMoB — Ouoneno3. CTpykTypel OHOLIEHO3a:  BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpopuueckas (nuiienas). Buasi-nomunanTel. CBsizu B OUOLIEHO3E.

DkoJyiornueckre cucreMbl (9kocuctembl). [loHsATHEe 00 3KOCHCTEME M OMOTEOIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruuM B 3KocucTteMe. Tpoduueckue (MHUILEBHIE)
ypoBHU 3KocucTeMbl. [lumeBbie menu u cetd. OCHOBHBIC TOKa3aTeNd YKOCHCTEMBI:
Oouomacca, MPOAYKIMS. ODKOJOTUYECKHUE MUPAMHUIBL TPOAYKIUH, YHUCICHHOCTH,
ouomaccel. CBoiicTBa 3KOCHUCTEM: YCTOWYUBOCTH, CAMOPETYJALMS, pPa3BUTHE.
Cykueccusl.
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[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHCTEMa XBOMHOTO WU
IIMPOKOJUCTBEHHOTO JIeca.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. ArPO3KOCHCTEMBI. Y pOO3KOCHCTEMBI. bronorniueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopaznoobOpasne  kak  Qaktop  ycroiumBocTH  dKocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

Yuenne B.M. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa Onocdepsl.
XKupoe BemectBo u ero QyHkiuu. OcobeHHocTH Ouocdepbl Kak TII00ATbHON
AKOCUCTEMHI. /[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoThl BemIeCTB W OMOTCOXMMHYECKHE ITUKIBI 3JIEMEHTOB (yIyiepona, a3oTa).
3oHanbHOCTH OMochephbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBo B Ouocdepe 3emnu. AHTpONOreHHblE H3MEHEHUs B Ouocdepe.
['moGanpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocymecTBoBaHue NpuUpoasl U yenoBeuecTBa. CoxpaHeHHe Omopa3zHOOOpa3usi Kak
OCHOBa yCTOMYMBOCTH Onocdepbl. OCHOBA PALIMOHATIBHOTO YIIPaBICHUS MPUPOIHBIMU
pecypcamu U UX UCIOJIb30BaHUE. JlOCTHXKEHNST OMOJIOTHHN U OXpaHa MPUPOIbI.

JleMoHCTpauuu:
IToptpetsr: A.Jl. Tencnn, B.H. Cykaués, B.11. Bepnanckuii.

Ta6muier 1 cxemsl: «IIumessie nienmy», «brUoIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
cooO1ecTBay, «Llenu mutanusy, « dxonoruyeckas nupamuia», «buocdepa u yenoBex»,
«IKOocUCTEMA MIUPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jjecay, «buoneHos
BOJIOEMaA», «ATpoIeHO3», «[IpuMepHbIe aHTPOMOTEHHbIC BO3JICUCTBUS HA MPUPOIY»,
«BaxHenre HWCTOYHUKM 3arpsA3HEHUsT BO3AyXa WM TPYHTOBBIX Bom», «llouBa —
BaXKHEHIIAsl cocTaBisitoias ouochepnn», «DakTopsl Aerpaganuu mousy, «[lapHukoBbIi
addexty, «DakTopbl PaguOaKTUBHOTO 3arpsizHeHus ouocdeprl», «OO0Ias CTpyKTypa
ouochepr», «Pacnpoctpanenue xu3Hu B 6nocdepe», «O30HOBBIN dKpaH Ouocheps»,
«KpyroBopot yriepoaa B 0uocgepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue:  Mojaenb-ammukamus  «Tumuaaele  OWOIEHO3BD»,  TrepOapuit
«PacturtenbHble CcOOOIIECTBaY, KoOJUIEKIUU «buoleHo3», «Bpeautenu BaKHEUIIMX
CEIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu U KOJUICKIIUA PACTEHUN M >KHUBOTHBIX,
MPUHAJICKANIUE K PAa3HBIM 3KOJIOTUYECKUM TrpynmnaM oJHOro Buaa, KpacHasi kHura
Poccuiickoit @eneparyu, n300pakeHusi OXpaHsIeMbIX BUJIOB PACTCHHUM U )KUBOTHBIX.
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2.3 TemaTuyeckuii miiaH odeodpasoBaresibHOI yueoHou mucuuminnbl OJ1.12 BUOJIOT'UA

HanMeHOBAHe Coaep:xanue yueOHOro MaTepuaJa, § Obnen ®opmupyembie
JabopaTopHble U NPAKTHYECKHe Pad0Thl, NPUKJIAJTHOH MOAYJIb o0mue
pa3aesioB U TeM 4acoB
KOMIIeTeHIIUH
1 2 3 4
Pa3nes 1. buosorns kak Hayka 2
Tema.1.1. OcHoBHoOe coJep/kaHue
buosorus kaxk buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
HayKa. €CTECTBEHHBIMH HayKaMH, priiocopueid, STUKOM, 3CTETUKOM 1 paBoM. Pois Ouosoruu B OK. 02
(dhopMUpOBaHUM COBPEMEHHOI Hay4yHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK. 2 '
MeTo/1p1 T03HaHUS )KMBOW MPUPO/IbI (HA0JII0IEHUE, SKCIIEPUMEHT, OIIMCAHNUE, U3MEPEHHUE,
kiaccuduKalys, MoJICTUPOBaHNE, CTAaTHCTUYECKas 00pab0TKa JaHHBIX).
OcHoBHbIE BU/BI 1eSITeIbHOCTH CTYIeHTOB: PackpbiBaTh cojepKaHHe TEPMUHOB U MOHATUI: HAyYHOE MUPOBO33pEHUE, HAyyHAas
KapTUHA MHUPA, HAYYHbII METOJI, TUIIOTE3a, TEOPUS, METOJIbI UCCIIEIOBAHUS.
XapakTepr30BaTh OMOJIOTHI0 KaK HAyKy, €€ MECTO U POJib CPElU JAPYrUX €CTECTBEHHBIX HaykK. [lepeuncnsaTes pasnensl OMONIOruM B
COOTBETCTBHUE
¢ oObekTamu u3ydenus. HazpiBaTh BaykHeHIIIME OTpacau OMOJOTMUECKUX 3HAHUH U 3a7a4uu, cTosume nepen ouonorueit XXI B.
Paznen 2. 7)KuBble CHCTEMBI M HX OPraHU3AIUSA 2
Tema 2.1. OcCHOBHOE co/Iep:KaHue
Buonornyeckue u JXussle cuctemsl, Kak npeaAMeT u3ydeHus 6uonoruu. OTanuue )KUBBIX CUCTEM
CHCTEeMBbI 0T HeopraHuueckoi npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue.

. . . OK. 02
ypOBHI/I OopraHuzaniuin omocucrem: MOJICKYJISIPHBIN, KJICTOYHBIN, OpTaHU3MCHHBIN,

MOMYJISIIUOHHO-BUI0BOM, SKOCUCTEMHBIN (0MOreoieHOTHYECK i), OrochepHbI.
Hayku, n3yyaromue OMOCHCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3alltu.

OcHoBHbIEe BU/bI 1eSITeJIbHOCTH CTYAeHTOB: PackpbiBaTh cofiepaHie TEPMUHOB U MOHSTUN: CUCTEMa, OMOJIOTrHYecKasi CHCTEMa,
3JIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCUCTEMBI, CBOMCTBA JKUBBIX CUCTEM, 0OMEH BELIECTB, Pa3MHOKEHHUE, POCT, Pa3BUTHE,
HaCJIEICTBEHHOCTh, N3MEHYMBOCTD, PAa3APaXKMMOCTh, 3HEPT03aBUCHMOCTb, YPOBHU OpraHU3aLUH KU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIIMITBI OPTraHU3aLUU OMOCUCTEM: OTKPBITOCTb, BBICOKAS YIIOPSIOUYEHHOCTb, CAMOPETYIISIIINS, HEPAPXHUYHOCTb.
[IepeuncnaTrs yHUBEpCaIbHBIE CBOMCTBA KUBOTO: €JUHCTBO XMMHUYECKOTO COCTABA, Pa3/IpaKUMOCTh, IBM)KEHHE, HACJIEICTBEHHOCTb,
M3MEHYHBOCTb, BOJIONHUSA (TIPUCTIOCO0IEHUE

K U3MEHSIOIMMCS yclioBusM). [IpuBoAUTh mprMephl OMOCHCTEM Pa3HOTO YPOBHS OpraHU3alMK U CPABHUBATH MPOSIBICHUS CBONCTB
’KMBOTO Ha Pa3HBIX YPOBHSX. XapaKTepU30BaTh OCHOBHBIE MTPOIECCHI, TPOTEKAIOIINEe B OMOCHCTEMAX

0oOMeEH BEIIEeCTB U MPEeBpalleHHe SHEPTUHU, CAMOBOCIIPOU3BECHHIE, caMOoperyIsiius, pazsutue. CobioaTh npaBuia 0epeskHOTro
OTHOIIEHUS K JKMBOW IIPUPOJIE TOMEOCTa3, pOCT U pa3BUTHE.

Paszpen 3. XuMH4eCKHIi COCTAB M CTPOEHHE KIETKH ’ | OK. 02
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Tema 3.1.
XuMHUYecKH i
COCTaB H
CTpPOEeHHUE KJIeTKH

OcHoBHOe coepkaHue 6

XUMHYECKUNA COCTaB KJIETKA. XUMHYECKHUE DJIIEMEHTHI: MaKpO3JEMEHTbI, MUKPOJIEMEHTHI.
Boma u muHepanbHble BemiectBa. OYHKUMH BOJbl M MHMHEPAJIbHBIX BELIECTB B KIIETKE.
[Tonnep:kaHue OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OelKOB. AMMHOKUCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHHUMBIC aAMUHOKHUCIOTHL. AMUHOKHUCIOTHBIA COCTaB. XHMHYECKHE CBOWMCTBAa OECIKOB.
buonornueckue GpyHKIUN OSIKOB

@®epMmeHTH — OuHoJormueckue karanu3atopbl. CTpoeHue (epMeHTa: AaKTUBHBIM LEHTP,
cyoctpatHas cnemuduuHocts. Kodepmentsl. Butamunbpl.  Otnuuus — gepMeHTOB  OT
HEOPraHUYECKHX KaTalu3aTOpOB.

VYrneBoabl: MoHOcaxapubl (TIIOKO3a, pubo3a M JAe30KcHpubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W TOJIMCaXapuabl (KpaxMmall, TIUKOTCH, IIeJUII0JI03a). buonornueckue ¢GyHKITUU
yriaeBooB. Jlunuasl: Tpuraunepusl, docoaunuasl, crepouasl. ['uapoduibHo-ruapodoOHbIe
cBoiicTBa. buomornyeckue Gpynkuun JmnuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JIMITHIOB KaK
HWCTOYHUKOB SHEPTUH.

Hykneunosbsie kucnorsl: JJHK u PHK. Hykieornasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crtpoenue u pynkunu JJHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u GyHKImH.

OcHoBHbIE BU/IbI 1eSIT€JIbHOCTH CTYAEHTOB: PacKkpbIBaTh COJEPKaHUE TEPMUHOB U MTOHATHI: 3J1€EMEHTHI-ONOT€HbI, MAKPO3JIEMEHTHI,
MHUKPO3JIEMEHTbI; MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIAa BOJIbI KaK JUIOJb, BOJIOPOIHBIE CBS3HU; TUAPO(UIbHBIE U THAPOGHOOHBIE
BeniecTBa. Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOI'O COCTaBa Kak 0JHO M3 CBOMCTB UBOT0. PacnipenensiTe XUMUUYECKHE JIEMEHTHI 1O
rpynnaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOTO MIPEICTABUTENBCTBA B OPraHU3ME; XapaKT€PU30BaTh POJIb OTAEIbHBIX JIEMEHTOB.
BbISBAATE CBSI3b MEX/1Y COCTaBOM, CTPOEHHUEM MOJIEKYJIbl XUMUYECKOTO COEAMHEHUS U €ro (YHKIMSIMU B KiIeTKe. PackpbiBaTh
cojiepKaHue TEPMUHOB U MOHATUI: O€JKH, HOJIUMEPHI, MOHOMEPBI, aMUHOKUCIIOTHI, IENTH/IHAS CBSI3b, MOJIMIENTH], JeHATypalts.
XapakTepr30oBaTh OEJIKHM KaK KJIAacC OPraHU4YEeCKUX COETUHEHU; KIacCu(PUIIMPOBATh UX MO CTPOSHUIO (TJI00YIISIpHbIE U
(GubpmILIsIpHBIE OEIKH), TEPEUNCIIATh U XapaKTeprU30BaTh QYHKIMHN OeJIKOB. PackpbiBaTh cojiepkaHne TEPMUHOB U TOHATHI:
(hepMeHTbI, aKTUBHBIN IIEHTpP, CyOCTpaTHas CIeU(PUUHOCTb, KOQEPMEHTHI, OEIKN-aKTUBATOPBI U OENKU-UHIMOUTOPHI. Y Ka3bIBaTh
OTIMYUS (PEPMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. PackpriBaTh copepikaHue TEPMUHOB U MOHSATHI: yII€BOAbI, MOHOCAXapU/Ibl,
Jyicaxapyuibl, MOJUCAaxXapuabl, NIIOK03a, pudo3a, 1e30Kkcuprudo03a, caxaposa, J1aKkTo3a, MallbT03a, IeJUII0I03a (KIeT4aTka), Kpaxmal,
TJIMKOT€H; JIMIHJIBI, TPUTIHIEpUIbl (KUPBI, Maciaa), GochOIUIH b, CTEPOUAbL. XapaKTepU30BaTh YIIIEBOIbL, JIUMTUABI KaK
KJIACCOPTaHUYECKUX coeAnHeHni. KnaccuguuuponaTs yriieBoabl U JUMUABI IO CTPOEHUIO; IEPEUUCIIATh (PYHKIIUU YTIEBOJOB U
munuaoB. CxeMaTu4ecku n300paXkaTb CTPOSHHUE MOJIEKYJ YIIeBOIOB, IMINI0B. PackpbiBaTh copepikaHue TEPMUHOB U MTOHATHI:
ne3okcupubonykienHonas kucinota (JIHK), pubonyknennosas kuciora (PHK), HykiaeoTus, monuHykieoTHAHAs LIEb
(MONMHYKIICOTH ), KOMIUIEMEHTapHOCTh, pyHkuun JIHK (xpanenue u nepenada HaciaencTBeHHOM nHdopmarun); Buasl PHK
(uHpOpMaIOHHas1, TpaHCIIOPTHAs!, pubocomanbHas); aneHo3uHTpudocdar (ATD), makposprudeckast CBsi3b. XapakTepU3npOBaTh
HYKJIEMHOBBIE KUCIIOTHI KaK XMMUYECKHE COeIMHEHUS U HOCUTENHN HacaeICTBeHHOH nHpopmaru. OTMedaTh 0COOEHHOCTH CTPOSHHUS
Moutekyn HykiaenHoBbIX kucioT (JAHK, PHK) u AT®. Cxemarnuecku n300paxatb CTpOEHUE HYKICOTHIOB, MOJIEKYJ HYKJIEHHOBBIX
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kucior, ATO.

CamocrosiTeibHast padoTa: cOCTaBI€HHE KOHCIEKTa «XHMMUECKUH COCTaB U CTPOCHUE OK. 01
kietkny. CocraBieHne MeHTadbHOM KapThl «KieTka Kak 1eJIoCTHash >KUBas CHUCTEMay. OK. 02
CoctaBuTh Ta0IMIy «YPOBHHU OpraHU3aLUU KIETOK)
Pa3pen 4 ’KuznenesiTeJJLHOCTDL KJIETKHA
Tema 4.1. O0men OcHoBHoOe coJep/kaHue
BeLEeCTB. OO6men BemecTB. AccuMWIANNS (TJTACTUYSCKUA OOMEH) M TUCCUMMIIALNS (SHEPTETHUYSCKHUI
ILnacTuyeckui 00MeH) — JBE CTOPOHBI eAnHOro mporecca. PorocuHTe3. XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
o0MeH. OakTepuu. JHEPreTUUCCKHl OOMEH B KJICTKE.
doTocuHTeE3. OcHoBHbIE BU/IbI 1eSIT€IbHOCTH CTYA€HTOB !
XemocHHTeE3. PackpbiBaTh copep)kaHue TEPMHMHOB U TOHATHI: OOMEH BEIIECTB U IpEBpallleHUE SHEPrUH OK. 01
JHepreTn4yeckuii | (MeraboM3M), aCCHMHJISILNSA, TUIACTHYECKHI OOMEH, MMCCHMUJISALUS, SHEPreTHUECKUHA OOMEH, OK. 02
o0MeH. dbotocunTes, poronus, pochopunpoBaHue, NEPEHOCYUK TPOTOHOB, XEMOCHHTE3.
OnuceiBath (HOTOCHHTE3, MPOIIECCHI, MPOTEKAIOIINE B CBETOBOW U TEMHOBOU (a3e. BrIABIATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKY IOTJIOIIEHUEM COJHEUHOM SHEpPruu XJIOpohuiuioM U
cuHTe3oM Mosiekyl AT®. CpaBHUBaTh MCXOJHBIE BELIECTBA, KOHEUHbIC MPOAYKTHI U YCIOBHUS
MPOTEKaHUs pPeakluidl CBETOBOH M TeMHOBOW a3l ¢ortocuHTe3a; CpaBHHBATh (OTOCHUHTE3 U
xemocuHTe3. OnieHnBaTh 3Ha4YeHHe (POTOCHHTE3a M XeMOCHHTE3a /IS )KU3HU Ha 3eMIIe.
CamocrosiTeibHasi padora: Hamucath pedepar «Heknerounsie GoOpMbl KU3HH — BUPYCHI». OK. 02
Bupychsbie 3a6oneBanus. [IpodunakTrka BUpyCHbIX 3a00JI€BaHUN — COCTaBI€HUE PEKOMEH JAInil OK. 04
Pazgen 5 PazMHoKeHMe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB
Tema 5.1 OcHOBHOE coJep:KkaHue
Ku3HeHHBbIH Kinerounsrii Uk, W )KU3HEHHBIN UK KieTku. HTepdasza u MmuTos.
HMKJI KJIETKH. ITponeccel, mpoTekaromue B uHTEepdasze. Permkanus — peakius marpuuHoro cunresa JHK.
Jenenne kiaerku. | CtpoeHue XpoMocoM. XpOMOCOMHBIM Habop — KapuoTum. JIWNIOWIHBIA M TarjJOUIHBINA
MmuTo3 XpOMOCOMHBIE ~ Habopbl.  Xpomatuabl. LluTomormyeckue  OCHOBbI ~ Pa3MHOXKEHHS U OK. 02
WHIUBUAYAJIBHOTO pa3BUTHUA oOpraHu3moB. [lenenuwe xnerkn — wmuto3. Craguu MuUTO3a. OK. 04

IIpoueccel, mpoucxopsimiue Ha pa3HbIX CTAgUusAX MHTO3a. DBHOJIOrMYECKHi CMBICI MHTO3A.
[IporpamMmmupyemas rubesnb KJIETKH — aloNTo3.

IIpakTnuyeckoe 3ansiTue: CocraBieHue Tte3ucoB Mwuto3. Omnwucanue ¢(a3. Habmronenue
MHTO3a B KJI€TKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax

OcHOBHbBIE BHUBI 1€ATE€JIbHOCTH CTYJAECHTOB!

PackpeiBaTh copepkaHHe€ TEPMHHOB U TIOHATUM: KJICTOYHBIM IMKJI, HHTepdasza, peayuidkanus, XpoMocoma, KapHOTHII,
raryIouAHbIN, AUIIIOUIHBIN XpOMOCOMHBINA HA0Op, XpOMATHIbl; MUTO3 €ro cTaauu: npodasa, meracdasa, anagasa, Tenodasa.
OnucelBaTh JKU3HEHHBIN IUKJ KIETKU; MEPEeUHCIsTh U XapaKTepu30BaTh MEPHOJIbI KIETOYHOrO IMKJA, CPaBHHUBATh MX MEXIY
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coboii. OnuUCHIBaTh CTPOCHHUE XPOMOCOM, KaPUOTUIIOB OPraHU3MOB, CPABHUBATH XPOMOCOMHBIE HA0OPHI Ki1eTOK. CpaBHUBATH CTAHH
MuUTO3a. Paznuyate Ha MUKpoIipenaparax U puCyHKax CTaJiuu MuTo3a. PackpbiBaTh OMOJIOTMUECKUI CMBICT MUTO3A.

Tema 5.2 ®opmbl OcHoBHoOe coJep/kaHue 2
Pa3MHOKEHHUs @®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U MmojioBoe. Buapl 6ecnosoro pa3MHOKEHUS:
OpPraHM3MoB. JIeTICHHE HaJBOEC M MOYKOBAHWE OJHO-M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTHBHOE
Meiio3 pa3MHO)keHHue. VCKycCTBEHHOE KJIOHMPOBAaHHWE OPraHMW3MOB, €ro 3HAYEHUE JUIsl CEJICKLUU.
[TonoBoe pa3sMHOXKEHHE, €ro omm4us oT Oecmoiyoro. Meio3. Craguu wmeiio3a. Ilpomeccsr, OK. 02
nmpoucxoAsuie Ha craausx Meno3a. lloBegenue xpomocom B wmeioze. Kpoccunrosep. OK. 04
buosornueckuii CMbICI M 3HaYEHUE MEH03a.
IIpakTHyeckoe 3aHATHE.. COCTABJICHUE OMOPHOro KOHcHekTa Meito3. M3ydyenue crpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax 2

OcHoBHbBIE BUAbI eATEJIbHOCTH CTYIEHTOB: PackpbIBaTh COJEp)KaHUE€ TEPMHUHOB M TOHSATUN: PAa3MHOXKEHHUE, KJIOH, MOJIOBBIC
KJIETKU (TaMeThl), SHIeKIeTKa, CIIepMaTO30ud, 3UroTa, AelIEHUEe HaJlBOe, MOYKOBAHUE, CIOPYJALMs, (parMeHTalus, BEreTaTUBHOE
Pa3MHOKEHHUE, CEMEHHOE pa3MHOXEHHWE, OIbUICHHE, JIBOMHOE OIUIOJOTBOPEHHE, TIIOJOBBIC IKEJIE3bl, CEMEHHUKH, SHUYHUKH,
OILIOJIOTBOPEHUE (HApY)KHOE, BHYTpeHHee). PackpbiBaTh cojepikaHWe TEPMHHOB U TMOHSATHI: MeH03, KOHBIOTAIUs XPOMOCOM,
nepekpecT (KPOCCHHTOBEP) XPOMOCOM, TaMeThl. XapaKTepH30BaTh MeH03 Kak CIOCO0 KJIETOYHOTO JIEIEHUS; OMUCHIBATh MEHO3 M0
CTausAM; CPaBHUBATh CTaJUM MeHo3a M MHTO3a. Pa3nuyarh Ha PUCYHKax CTaJuU Meio03a; pacKpbIBaTh OMOJOTHMYECKOE 3HAUYCHUE
Meno3a.

CamocTosiTeIbHAsi padoTa: COCTaBUTh MEHTANbHYIO KapTy «WHAMBHIyadbHOE pa3BUTHE
opranuzMoB» Hammcath KkoHcmekT mo Teme «OOpa3oBaHHME U Pa3BUTHE IOJOBBIX KIIETOK. 4 OK. 02
OnnogorBopenue» OTBETUTH Ha BOIIPOCHI

Pa3znen 6 HacsieacTBeHHOCTh M MK3MEHYHBOCTH OPTraHU3MOB

Tema 6.1 OcHoBHoOe coJep:kaHue 2

I'eneTnka — [Ipenmer u 3agaun reHeTUKH. Poilb IUTONOTMU M SMOPUOJIOTMM B CTAHOBJIEHHWU T'€HETHKH. OK. 01

HayKa 0 Bxkiag poccwiickmX © 3apyOEKHBIX YYEHBIX B pa3BUTHE TCHETHUKH. METOAbl TeHETHKH OK' 00

HACJIEACTBEHHOCT | (TMOPUIOJIOTUYECKUH, IUTOTCHETHYECKUH, MOJEKYISIpHO-  TreHeThdyeckuil). OCHOBHBIE '

uu TCHETHYECKHE MOHATHA. | eHeTndeckast CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMaxX CKPEUIMBAHUH.

U3MEHYHBOCTH OcHOBHBIE BH/bI 1eSITEJILHOCTH CTYAEHTOB: PackpbIBaTh cojiepaHue TEPMUHOB U MOHATUIN: T€H, FTeHOM, T€HOTHI, ()eHOTHII,
XPOMOCOMBI, aJIJIENIbHBIE T€HBI (AJIJIENIN), TOMO3UT0Ta, FeTEPO3UT0Ta, JTOMUHAHTHBIN MPU3HaK (T€H), peleCCUBHBIN MPpHU3HaK (T'eH),
yucras TuHus, Tuopu. [lepedncisaTs u XapakTepru30BaTh METO/IbI TEHETUKU: THOPUIO0TOTMYECKHMA, IIUTOT€HETUYECKHIA,
MOJIEKYJISIPHO- TEHETHUECKUH; IOMHUHAHTHBIE U PELIECCHBHBIEC MTPU3HAKH PACTEHHUI 1 )KUBOTHBIX. [101630BaThCSl TeHETHYECKOM
TEPMUHOJIOTHEH U CUMBOJIMKOH JUIsl 3aITMCH TeHOTHIMYECKHX CXEM CKpEIMBaHUSI.

Tema 6.2 OcHOBHOE coiep:KaHue ’ 2 ‘ OK. 01
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3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJIEeIOBAaHUS NMPU3HAKOB, YCTaHOBIEeHHBIC ['. MenaeneM. MoHorubpuaHoe OK. 02

HACJIeIOBAHMSI. CKpelniuBaHue. 3aK0H eIMHO00pa3us THOPHUIOB MEPBOTO MoKoJIeHHs. [IpaBuiio TOMUHUPOBAHUS.

Monoru0puanoe | 3aKOH paclleIUIeHUs INpu3HakoB. [unore3a uuctorel ramer. IlomHoe U HemonHoe

U TUTHOPUIHOE ToMUHUpOBaHKE. [[urnbpuaHoe ckpemyBaHue. 3aKOH HE3aBHCHMOTO HACIEA0BaHUS MTPU3HAKOB.

CKpelluBaHue. [{uToreHeTN4YeCKHE OCHOBBI JTUTHOPHIHOTO CKpEHIMBaHUS. AHAIU3UPYIOIIEe CKpEIIMBAHHE.

3akon Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIUBAHUS TSI ONIPEACIICHHsI TEHOTHIIA OCOOH.

HEe3aBHCHUMOI0 OcHOBHbBIE BH/IbI 1eSITEILHOCTH CTYA€HTOB: PackphIBaTh cofiepKaHie TEPMUHOB U IOHSITUN: MOHOTHOPHIHOE

HACJIeIOBAHUSA CKpentuBanue, GEHOTUITNYECKHUE TPYIIIBI, THOPUIOIOTHYECKUM METO/, YUCThIC JIMHUH, IOMUHUPOBAHUE TEHOB (ITOJIHOE, HEMOJIHOE),

NPU3HAKOB pacuieruienre B mnoroMctse. ONuchiBaTh METOAUKY IIpoBeieHus . I'. MeHneneM onbITOB 10 3YyYEHHUI0 HACIEI0BaHUS OJTHOU Maphl

CKpelluBaHue. MIPU3HAKOB y TOPOXa IMOCEBHOT0. PackphIiBaTh cojiepkaHNe 3aKOHOB €TMHOO0pa3usi TMOPHIOB IEPBOTO MOKOJICHHUS U 3aKOHA
pacuieruierusi. OOBSICHATh TUIIOTE3Y YUCTOTHI TAMET. 3aMMChIBATh CXEMbl MOHOTHOPUTHOTO CKPEITUBAHUS, OOBSICHATh €r0
IUTOJIOTHYECKHNE OCHOBBI U PEIIATh FTEHETUYECKHUE 3a1a9d Ha MOHOTHOPHUIHOE CKpeIllMBaHue. PackpbrIBaTh comepkaHue TEPMUHOB U
MOHSATUIN: TUTHOPUIHOE CKPEIIUBaHUE, aHAIM3UPYIolIee ckpemrBanue. OnMUckBaTh ONBITH ['. MeHens mo n3y4eHuto Hacaeq0BaHus
JBYX Map MPU3HAKOB y TOPOXa MOCEBHOT0. PackphIBaTh cojiepkaHue 3aKOHa HE3aBUCUMOTO HACJIEIOBAHUS MIPU3HAKOB.
[TpuMeHSITh MATEMAaTHYECKHI pacdeT ¢ IMOMOIIBI0 METO/1a IEPEMHOKCHHSI BEPOSITHOCTEH H 3aIHCh C TIOMOIIBIO (PeHOTUITHICCKIX
pasvKalioB pacUIeIIeHUs] IPU3HAKOB Y TOTOMKOB MO (DEHOTHUITY ¥ T€HOTHUITY. 3alIUCHIBATH CXEMbI JUTUOPUTHOTO CKPEIIMBAHUS,
OOBSICHSITH €T0 IIUTOJIOTHYECKHE OCHOBBI U PEIIaTh TeHETUYCCKUE 3a/1a9U HA TUTHOPHIHOE CKPEITUBAHUE

Tema 6.3 OcHOBHOE cO/Iep:KaHue 2

I'eneruka moua. CuermienHoe HacnenoBanue npusHakoB. Pabora T. Moprana 1o cuernjieHHOMY HaclieIOBaHUIO

HacaenoBanue reHoB. HapyiieHue cuerieHusi TeHOB B pe3ylbTaTe KPOCCHHTOBepa. XpOMOCOMHas Teopus OK. 02

NPU3HAKOB, HAaCJIEJACTBEHHOCTH. | eHeTUYEeCKHe KapThl.

CIICIIVICHHBIX C
moJIOM

HpaKanecxoe 3aHsTHE: PellleHre reHeTHYeCKUX 3aaad. 2

OcHoBHbBIE BU/IBI 1eSITeJIbHOCTH CTYIeHTOB: PacKpbIBaTh cojiepKaHNe TEPMUHOB U TIOHSITHI: CIIETUICHHOE HACJIEI0BAHUE
MPU3HAKOB, PEKOMOMHAIINS T€HOB, TEHETUYECKHE KapThl XpOMOCOM, MOpraHuaa. Ha3biBaTh OCHOBHBIE TTOJIOKEHHUS XPOMOCOMHON
TeopHuH HacyencTBeHHOCTH T. MopraHa; packpsiBaTh cojep:kanue padotsl T. Moprana no crenjieHHOMY Hacle0BaHUIO TEHOB U
MIPUYMHBI HAPYIICHHS CLETITICHHUS MKy TeHaMU. 3aliChIBaTh CXEMbI CKPEITUBAHUS TP CIIETUIEHHOM HACIeI0OBaHUH, OOBICHATD
IMIPHUYNHBI peKOM6I/IHaIII/II/I TCHOB, OIIPCACIIATH YHUCJIO I'PYII CHCIINICHHA I'CHOB,; pCIIATh TCHCTUUCCKHE 3a/1a4M Ha CHCIIJICHHOC
HacJeI0BaHUe

CamocrosiTesibHas padora: Hamucats 0 koHCHEKT «HaciencTBeHHOCTh U M3MEHYUBOCTH. 4 OK. 02
CocraButh cxeMy « ['eneTnka yenoseka». CocTaBiIeHUE T€HEAIOTMUECKOTO IPEBA COBEN CEMbU OK. 04
Paszjnen 7 Cenexkiiusi OpraHnu3sMoB, OCHOBbI OMOTEXHOJIOTHHI
Tema 7.1 OcHoBHOE coep/KaHHe 2
Cejeknus Kak Cenekuusi Kak HaykKa M TPOIECC. 3apOXKICHUE CENEeKIMU U JoMecTtukamnusa. Yuenue H. U. OK. 02
HAayKa M npouecc | BaBuioBa o0 I[EHTpax MHOrooOpa3usi W TPOUCXONKACHHUS KyIbTYpHBIX pacTeHuil. LleHTpsl OK' 07
MMPOUCXOXKIACHUA JOMAIIHUX JKHBOTHBIX. COpT, mopoJa, MmTaMM. COBpeMeHHLIe METOABI )
ceneKkinu. MaccoBbIi U MHIUBUAYATbHBIA OTOOPHI B CEJIEKIIMU PACTCHHUM U KUBOTHBIX. OIleHKa
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sKcTephepa. biam3kopoacTBeHHOE cKpemuBaHue — MHOpuauHTr. Yucras nuHus. CKpelmBaHue
YUCTBIX JUHUH. ['eTepo3uc, umu rudpuaHas cuina. HepoacTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanénnas rubpuan3anus u e€ yCcrexu.

OcHoBHBIC BHBbI 1eSITEIbHOCTH CTYAEHTOB. PaCcKpbIBaTh COEP/KaHUE TEPMUHOB U IOHATUH: CEJIEKLINS, COPT, IOPOJA, IITAMM,
JIOMECTUKALINS, WIN OI0MAIIHUBAHUE, LIEHTPbl MHOI000pa3us U MPOUCXO0XKIEHUS KYJIbTYPHBIX PACTEHUN U )KMBOTHBIX,
ruOpuIn3aIysl, UCKyCCTBEHHbIN 0TO0Op. Ha3blBaTh U CpaBHUBATh OCHOBHBIE 3TAIlbl PA3BUTUS CEJICKLIUU.

N3narate yuenne H. M. BaBuiosa o neHTpax NpoUCXO0XKACHUS KyJIbTYPHBIX PACTCHUH; Pa3IM4aTh LICHTPhI HA KapTe MUPA, CBS3bIBAThH
UX MECTOIIOJIOKEHUE C O4araMy BO3HUKHOBEHMSI IPEBHENIINX IUBHIN3anuid. CpaBHUBATh COPTA KyJIbTYPHBIX PACTCHUM, TOPOIbI
JOMAIIIHUX XKHUBOTHBIX U MX JAUKUX NMpenkoB. OLeHUBaTh POJIb CEIEKIIMU B 00ECTIEYCHUHN TTPOIOBOIBCTBEHHON 0€30MaCHOCTH
YEJIOBEUECTBA.

CamocrositesibHa padora: Hanucate pedepar unu npeseHTauio «MeToabl U TOCTUKEHUS 5 OK. 02
CeJIeKIIUU pacTeHUI U )KUBOTHBIX. BuoTEeXHOJIOTUS.»
Pa3nes 8 DBosroniuonHasi 6moJsiorus.
Tema 8.1 Bun: OcHOBHOE cO/Iep:KaHue 2
KpHUTEepHUHu U MuxposBosrorust. [lomynsmust Kak eJMHUIA BUA W SBOMIONUH. J{BIKyIe CHIIbl ((haKkTophl) OK. 02
CTPYKTYypa. SBOJIIOIIMM BUJOB B Tpupoje. MyTalMOHHBIM TpoOIecC W KOMOWHATMBHAs HW3MEHYHBOCTb.
Honynsauus kak | [lomynsumoHHbIe BOJIHBI U pelid renoB. M3omsnus 1 Murparusi.

Kak
JIEMEHTapHast
¢ANHULIA BHIA

OcHoBHbIE BU/IbI 1eSITeJIbHOCTH CTYAEHTOB: PacKpbIBaTh COJIepKaHUE TEPMUHOB U MOHATHI: MUKPOABOJIIOLINS, BUJ, KDUTEPUU
BUJIA, apeall, MOMYJISAMsL, TeHOPOH, MyTallui, KOMOMHAIIMK T€HOB. XapaKTepu30BaTh BU/ KaK OCHOBHYIO CUCTEMAaTUYECKYIO €AMHUILY
U LEJIOCTHYIO OMOJIOTHYECKYIO cucTeMy. Boiaensats kputepun Buaa (Mopdoiaornueckuit, Gru3nonoruueckuii OMoXuMu4ecKuii,
TeHEeTHUYECKUH, SKOJIOTHYECKUH, reorpaduueckuii) U MPUMEHSATh KPUTEPUH ISl OTTMCAHUsI KOHKPETHBIX BHJIOB.

XapakTepr30BaTh MOMYIISIHNIO KaK CTPYKTYPHYIO €AMHHILY BUAA U 3BOOIMU. ONUCHIBATh MOMYIISIIIMIO IO OCHOBHBIM IOKA3aTeNsAM:
COCTaB, CTPYKTypa.

PackpeiBaTh cofep:kaHue TEPMUHOB U MOHATUN: KOMOMHATHUBHAS M3MEHYUBOCTb, MyTallH, MyTaIl[MOHHBII POLECC, MOMYISALHOHHbIE
BOJIHBI, JApeil) TEeHOB, M30JSLHUSA, MHUIpaLUU. XapaKTepu3oBaTh 3JEMEHTapHble (DaKTOpPhl HSBOJIIOLMHU: MYTAIMOHHBIA MpoIliecc,
KOMOMHATUBHAsT HM3MEHYMBOCTh, IOMYJISALUOHHBIE BOJIHBI, Jpei( TreHoB, H30JALUSA, MHUrpalnus. YCTaHaBIMBaThb MPUUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEX1Y MEXaHU3MOM M Pe3yJIbTaTOM JIeHCTBUS ABMKYIIMX CHJI (3JIEMEHTAPHBIX (PAKTOPOB) IBOJIOIIUH.

Tema 8.2
EcTtecTBeHHBIN
or0op u ero

(popmbl

OcHoBHOe coiep:KaHue 2 OK. 01

EctectBenHbIil 0TOOP — HanpaBIsAOLU (HAaKTOP IBOJIOLIUH. OK. 02
@DopMBI €CTECTBEHHOT'O 0TOOpA.

OcHOBHbBIE BU/IbI 1eSITEIbHOCTH CTY/E€HTOB:

PackpeiBaTh copepxkaHe TEPMUHOB U MOHSATHI: €CTeCTBEHHBIN 0TOODP, 60phOa 3a cymecTBoBanue. ONUCHIBATh MEXAHU3M JCHCTBUS
€CTECTBEHHOT'0 0TOOpa.
XapakTepu3oBath (OPMBI ECTECTBEHHOTO 0TOOpA (IBMKYIITUH, CTAOMIN3UPYIOMINUN, AU3PYITHUBHBINA) 1 CPAaBHUBATH UX MEXKIY COOOIA.
Xapaktepu3oBaTh O0OpHOY 3a CYIIIECTBOBAHUE U CPAaBHUBATH €€ BUABI (MEKBUI0BAs, BHYTPUBHUIOBAs, 00phOa ¢ HEOIaronpusTHEIMU
(hakTopaMu BHEUTHEHN cpeibl)
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Tema 8.3
Pe3yabTaThl
IBOJIIOLMU:
NMPHUCIIOCO0JIEHHO

CTh OPraHN3MoOB
"
BH/1000pa3oBaHue

OcHoBHOe coepkaHue 2

[IpucnocoOaeHHOCT, OPraHu3MOB Kak pe3yabTaT 3BoionuU. [lpumepsl mpucnocoOiieHuit y
opranu3zMoB. Apomopdo3bl u uAaHoamanTaiuu. Bua u BupooOpazoBanue. Kputepuum Bunaa.
OcHoBHbIe (GOPMBI BUI000pa30BaHUs: reorpauueckoe 3K0JI0THYECKOE.

OK. 02
OK. 04

IIpakTunyeckoe 3ansTHe: OnucaHue NPUCIIOCOOJICHHOCTH OpraHU3Ma U €€ OTHOCHUTEIHHOTO
Xapakrepa

OcHoBHbBIE BU/IbI 1eSIT€IbHOCTH CTYA€HTOB !

PackpbiBaTh copep)kaHHue TEPMHMHOB U IOHSATHHA: MPHUCIOCOOJIEHHOCTh, MOKPOBUTEILCTBEHHAs M IpeloCTeperaromas OKpacka,
MacKUpOBKa, BHA000pazoBaHue. ONUCHIBATh MEXaHU3M BO3HHUKHOBEHHS TPHUCIIOCOOJICHH Yy OpraHu3MoB. BbISBIATE 10
1300pakeHUsIM, Ha KUBbIX U (PUKCHPOBAHHBIX Mpenaparax MpUMepbl MPUCIIOCOOIEHHOCTH PACTEHNUI U KUBOTHBIX K YCIIOBUSM CPEbl
oOWTaHMs, MJOKa3blBaTh OTHOCHUTEIBHYIO II€JIECOO0pPa3HOCTh IMPHUCHOCOONCHUH. XapaKTepu3oBaTh CIOCOOBI M MEXAHU3MBI
BUJ1000pa30BaHusl; ONUCHIBATh U CPABHUBATh OCHOBHBIE (DOPMBI HKOJOTMUECKOr0 U reorpaduyeckoro BUA000pa3oBaHusl.

CamocTrosiTeIbHasi padoTa: CO3/IaHKUE MPE3CHTAUN — «DBOJIIOLUS ¥ METOJbI €€ M3YyUCHHS.

Uctopus pa3Butus npencrabieHuit o0 3omonun.» Co3iaHne MEHTAIbHOW KapThl «/IBroKyIIne 4 OK. 02
CWJIBI HBONTIONIMKY. HampasiieHust 1 myTH MakpOdBOJIIOIUN

Paznen 9 BosHukHOBeHUE U pa3BUTHE )KU3HU HA 3emule

Tema 9.1 OcHoBHoOe coJep:kaHue 2

Hcropus xKu3sHu JloHay4HbI€ NIPEACTABICHUS O 3apOKICHUN KU3HA. HayuHble rUIIOTE3bl BOSHUKHOBEHUS

Ha 3eMJie " YKU3HM Ha 3eMJie: abroreHe3 U MmaHcrnepMus. XUMHUYECKask dBOIOIU. AOUOTCHHBIA CHUHTE3

MeTOoabI eé OpPraHMYECKUX BEILIECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIbHOE MOITBEPKIEHUE XUMUYECKOU OK. 02

U3yYCHUS. sBoonnK. HavanpHeie aTansl 6uonorudeckoi spomtonuu. ['unoresa PHK- mupa.

I'unore3nbl dopMupoBaHre MEMOPaHHBIX CTPYKTYP M BOZHUKHOBEHUE MPOTOKIIETKH. [IepBhie KIeTKH 1 UxX

npoucxo:kaeHust | 3pomronus. DopmMupoBaHre OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

JKM3HU HA 3emiie

OcHoBHbIE BU/IbI 1eSIT€IbHOCTH CTYA€HTOB!

PackpbIBaTh conep’kaHHE€ TEPMHUHOB M TOHSATHH: KpealMOHW3M, aOuOreHe3, BUTAJIM3M, MaHCIEepMHus, OHOIMO33, KoalepBaThl,
MPOOUOHTHI, cUMOHOTeHe3. XapaKTepu30BaTh METO/Ibl U3yUEHUsI UCTOPUYECKOro Mpouuioro 3emiu. [lepeuucnsaTb OCHOBHBIE 3Tallbl
XMMHUYECKOH M Ouosorudeckoil sBomtonuu. M3marate cojepkaHue THIOTe3 M TEOpUM BO3HUKHOBEHMS JKM3HHM Ha 3emiie
(KkpeallmoHM3Ma, CaMOIIPOU3BOJIBLHOTO 3ap0XKI€HUs (CIIOHTaHHOrO), maHcnepmuu, runore3sl PHK-mupa). OnuceiBath 3KCiepuMeHTHI
C. Mumnepa u I'. FOpu no nosryueHuo opraHMyeckix BEIIECTB U3 HEOPraHUYECKUX MyTEM aOMOT€HHOTO CUHTE3a

Tema 9.2
OcHOBHBIE TaNbI
IBOJIIOIUHU
OpPraHuvyecKoro
mupa Ha 3emue,
pa3BUTHE SKH3HH
no pam "

OcHoBHOE coep:kaHue 2

PasBuTre xu3Hu Ha 3emMiie 1o 3paM U nepuojaMm. Katapxeil. Apxenckas

u mnporepo3oickas spel. [lanmeo3olickas spa U €€ mepuoabl: KeMOpPUHCKHUI, OpJAOBUKCKHIA,
CUJIIypUHCKHM, EBOHCKUH, KaMEHHOYIOJIbHBIA, NEpMCKHU. Me3030ickas dpa U €€ INEepUOAbL:
TPUACOBBIN, FOPCKUH, MenoBOM. KaltHO301CKast opa ¥ €€ MepuoIbl: NaJIEOr€HOBBIN, HEOT€HOBBIN,
AHTPOIIOTEHOBBIN. XapaKTEpUCTUKA KJIMMAaTa M Te0JIOTMYECKUX IpoueccoB. OCHOBHBIE ATalbl
SBOJIIOIIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMop}o3bl y pacTeHUH M >KUBOTHBIX.

OK. 02
OK 07
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nepuoaam

IlosiBiieHUE, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

OcHOBHbBIE BU/IbI 1eT€JIbHOCTH CTYA€HTOB:

PackpeiBath conmepikaHue TEPMHHOB W TOHSATHN: D0H, 3pa, MEPUO, apoMOp(o3bl, HAMOATANTAIIMN. 3HATH IOCIIEI0BATEILHOCTh
JOHOB: KaTapxel, apxeul, mporepo3oii, GaHepo30ii; 3p: apxeickas, MPOTEPO30ICKas, MAICO30MCKas, ME3030MCKas, KaitHO30MCKas;
MEePUOJIOB: KEeMOPHUICKHIA, OPAOBUKCKHUM, CHUTYPUICKHMA, IEBOHCKUW, KAMECHHOYTOJIbHBIN, TIEPMCKHM, TPUACOBBIN, IOPCKHUMA, MEIIOBOH,
MAJICOTCHOBBIN U HEOTCHOBBIM, AaHTPOIIOTCHOBBIN. XapaKTepru30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH OPTaHMYECKOTO MHUpPA IO 3paM H
MepPUO/IaM T'e0JIOTHIECKON UCTOPUHM; ITAITBl PA3BUTHS PACTUTEIIBHOTO M )KUBOTHOTO MUpa. BhIienuTh rimaBHbIe apoMOpdo3bl pacTeHUMA
1 KUBOTHBIX. CpaBHMBATh MEXIY COOOM MpeacTaBUTENIe CUCTEMATHYECKUX TPYMI OPraHU3MOB, BBISBISTH YEPTHI YCIOXKHEHUS U
MPUCTIIOCOOJICHHOCTH K YCIIOBHSIM JKU3HU

CamocrositesibHasa padora: CocraButh cxemy «OCHOBHBIE CTaJMHM SBOJIOLMU YEIIOBEKA. OK. 02
UYenoBeyeckre pachl M MPUPOJAHBIC ajanTanuu yeaoBeka. KoHCmekT - DBoronMs 4YelloBeKa. 4 OK. 04
CocTaBUTh MEHTAJIbHYIO KapTy J[Brxylue GpakTopbl aHTPOIIOT€HE3a OK. 07

Pa3znen 10 Opranusmsl M OKpykamas cpeaa

Temal0.1
IKo0JIOTHS KAK
Hayka. Cpeasbl
o0MTAHUA U
IKO0JIOTHYECKHE
(paxTopsl

OcHOBHOe coiepKaHue 2

DKOJIOTHS KaK HayKa. 3aJauu U pa3/iebl SKOJIOTHUH.

MeTtonbl 3KOJOTUYECKUX HCCIEIOBaHUNA. DKOJOIMYECKOEe MMPOBO33PEHHE COBPEMEHHOTO
YyeJioBeKa.

Cpenbl 0O0OHMTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYyILIHAs, IOYBEHHAas, BHYTPH-
opranu3sMeHHas. Oxojorumdeckue (axrtopsl. Kiaccupukanuss 5KOIOrHyecKkux (QakTOpOB:
abuoTHueckne, OMOTHUYECKHME W aHTpororeHHsle. JleiicTBue skojoruyeckux (HakTopoB Ha
OpraHU3MBlI.

OK.07

OcHoOBHBIC BUbI 1eSITEIBHOCTH CTYACHTOB:

PackpeiBaTh copepxaHre TEPMUHOB U MOHSITUNA: SKOJIOTHSI, IT0JIEBbIE HAOIIOACHUS, SKCIIEPUMEHTbI, MOHUTOPUHT OKpPYKaroIen
Cpelibl, MOJIETTMPOBAHUE, SKOJIOTHYECKOE MUPOBO33peHue. IlepeunciaTe 3a1aun SKOJIOTHH, €€ pa3/ienbl U CBSI3U C IPYTUMU HAYKaMH.
XapakTepru30BaTh METO/IbI SKOJIOTHYECKUX HCCIIEI0OBAHUMN.

PackpbIBaTh cosiepikaHie TEPMUHOB U IOHATHI: cpesia 0OUTaHMs, SKOJIOTHUECKUE (PAKTOPbI, OMOJOTMUECKUI ONTUMYM,
OTpaHUYMBAIOIIUN (IUMUTHPYIOIIHI) pakTOp. XapakTepu3oBaTh yCIOBUS Cpe]l OOMTaHHS OPraHU3MOB;

KJIaccU(UIUPOBATh U XapaKTEePU30BaTh SKOJIOTHYECKHE (PaKTOphl: abNOTHYECKHe, OMOTHYECKUE U aHTpOIIOreHHbIe. ONMUCHIBATH
JefCTBHE SKOJOTHYECKHX (PaKTOPOB HA OPTaHU3Mbl. XapaKTepHU30BaTh 0COOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH pacTeHUH U
KMUBOTHBIX Pa3HbIX Cpe]l OOMTaHUs.

CamocrosiTeibHAs padoTa: COCTAaBUTh TE3UCHI «DKOJOIMUECKHE XapaKTEPUCTUKU BUAA U

OK. 02
nonynsuny. CocTaBuTh Tabauny «AOnoTnyeckre M OMOoTHYECKHe GaKkTOpbI» 4

OK.07
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Pasgen 11 CoolOuiecTBa M DKOJIOrHYECKHE CHCTEMBI

Tema 11.1 OcHOBHOe coiep:KaHue 2

Coo0mecrBa Coo0uiecTBo opranu3mMoB — 6uoreHo3. CTpyKTypsl OMOIIeHO3a: BUOBAsl, IPOCTPAHCTBEHHAS,

OPraHU3MOB. Tpoduueckas (nuieBas). Buapl-1OMUHAHTHI.

IKOCHCTEMBI. Ces3u B OHolieHO3€. DKOJOTMYecKHe cUCTeMbl (dKocuctembl). [loHartue o6 skocucreme u

buocdepa — | 6uoreoneHo3e. DYHKIHMOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOJYLIEHTbI, KOHCYMEHTBI, OK. 02

ri100a/1bHas peayueHTbl. KpyroBopoT BemIecTB M MOTOK SHEPTUHM B dKOCUCTeME. Tpodudeckue (MHIIECBBIC) OK. 07

IKOCUCTEMA ypoBHH 3KocucTeMbl. [Iumessie nenu u cetd. OCHOBHBIE MOKA3aTeIN SKOCHCTEMBI: Oromacca,

3emun. OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMHJIbI: MPOAYKIMH, YHCIEHHOCTH, Oumomacchl. CBoiicTBa
HKOCHCTEM: YCTONYMBOCTb, CAMOPETYJIALINS, PA3BUTHE.
OcHOBHBIE BU/IbI 1eATEJIbHOCTH CTYACHTOB:
PackpeiBaTh conepxaHie TEPMUHOB U MOHITUN: OMOLIEHO3, SKOCHCTEMA, OMOT€01€HO3, BUJIbI-JOMUHAHTHI, SKOJIOTMUYECKasl HUIIIA.
XapakTepu3oBaTh OHMOLIEHO3 (COOOIIECTBO), €T0 BUIOBYIO, IPOCTPAHCTBEHHYIO U TPOPUUYECKYIO CTPYKTYPBHI.
OOBSICHATH POJIb KOMIIOHEHTOB OMOIIEHO3a B OJIEPKAHUH €0 CTPYKTYPBI U CYIIIECTBOBAHUS HA OINPEAEIEHHON TEPPUTOPHH.
OOBSICHIATH OMOIOTUYECKUI CMBICI IPYCHOCTH U JTUCTOBOM Mo3auku. CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, X BUOBYIO,
IPOCTPAHCTBEHHYIO U TPOYUUECKYIO CTPYKTYPBI, CBS3H MEXy OpraHu3MamMu. PackpeiBaTh copepikaHne TEPMUHOB M ITOHATHI:
9KOCUCTEMa, OMOTeOLeH03, MPOAYIIEHTbI, KOHCYMEHTBI, peIyLIEHThI, TPOUUECKHE YPOBHH, MUIIEBAs IIETb U CETh, SKOJIOTHYECKHE
nUpaMuIbl, Oromacca, MPOayKIHs, CYKIECCHs. XapaKTepH30BaTh CBOMCTBA YKOCUCTEMBI (€€ CIIOCOOHOCTD K JUTUTEIEHOMY
CaMOTIO/IePKaHNI0, OTHOCUTENIBHO 3aMKHYTBIH KPYTOBOPOT BEIIECTB, HEOOXOAUMOCTh MOTOKA SHeprun). CpaBHUBATH MACTOUIIHBIEC U
JNETPUTHBIE MUIIEBbIE LIENH, TPOPUUECKHE YPOBHU SKOCUCTEMBI. Paznmuyare nupaMu bl POIyKIIMH, THPAMUJIbl YUCIEHHOCTH U
nupamuibl 6uoMaccsl. COCTaBIIATh LETU M CeTH MuTaHud. IlepedncisaTe cBOMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISLIHS,
pasBurue (cykueccus). OnucbIBaTh MEXAHU3M MOJIEP>KAHNS PAaBHOBECHS B SKOCHUCTEMAaX. XapaKTepU30BaTh CYKIIECCUH, BBISIBIISITD
HOPUYHMHBI U 00IIKE 3aKOHOMEPHOCTH CMEHBI HIKOCUCTEM

Tema 11.2 OcHoBHOE coaepKaHue 2

IIpupoansie U [IpuponHble 53KOCHCTEMBL. ODKOCHCTEMBI peKk M 03€p. OKOCUCTEMa XBOWHOTO WJIHU

AHTPONOreHHbIE | IMPOKOJUCTBEHHOIO Jeca.

JIKOCHCTEMbI AHTpPOIIOTEHHBbIE 3KOCHUCTEMBI. ATpPO’KOCUCTEMBI. YpOo3kocucTembl. buonormueckoe u

XO35ICTBEHHOE 3HAUYEHUE arpo’KOCUCTeM U ypbOoskocucteM. buopaznoobpasue kak (akrop
yCTOMUMBOCTH dKocucTeM. CoxpaHeHHEe OMOIOTHUYECKOTO pa3HO00pasus Ha 3emIie. OK.07
VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepst. XKusoe
BemiectBO M ero ¢yHKuuu. OcobeHHOCTH Ouocdeppl Kak TII0O0ATBbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.
KpyroBopoTsl BemiecTB W OWOTEOXMMHYECKHE IIMKJIBI DIIEMEHTOB (YIiiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

OcHOBHBIE BH/BI 1eITEJIbHOCTH CTYACHTOB:
PaCKpLIBaTL COJACPKaHNEC TCPMUHOB U MMOHATHUM: BOJTHEIE OKOCHUCTECMBI, 6I/IOFCOI_[CH03H, (bI/ITOl'IJ'IaHKTOH, 300IINITAaHKTOH, 6eHTOC, Tr'ymyc.
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[IpuBOAMTH PUMEPHI TPUPOTHBIX IKOCHCTEM CBOECH MeCcTHOCTH. CpaBHUBATH HA3€MHbIE U BOJHBIC SKOCUCTEMBI;, OPTaHU3MBI,
oOpasyrolye pa3Hble TpOPUIECKHE YPOBHHU.

PackppIBaTh cosepkaHie TEPMUHOB U OHSATHI: aHTPOIIOr€HHAs SKOCHCTEMa, arpodKOCHCTEMa, ypOosKocucTema, Onopaznoodpasue.
XapakTepHu30BaTh arpo3KOCUCTEMBI U YPOO3KOCUCTEMBI, 0COOEHHOCTH MX CyILeCTBOBaHUSA. [IpMBOIUTH IPUMEpPHI AaHTPOIIOI€HHBIX
HKOCHUCTEM CBOEW MECTHOCTH, OMTUCHIBATh UX BUJIOBOI COCTAB U CTPYKTYpy. CpaBHUBATH COCTaB M CTPYKTYPY HPUPOIAHBIX SIKOCUCTEM
U arpo3KOCUCTEM, arpo3KOCUCTEM U YPOOIKOCUCTEM.

PackpsIBaTh cosiep)kaHie TEPMUHOB U TIOHATHIA: OHOcdepa, )KUBOE BEIIECTBO, AMHAMHUECKOE PABHOBECHE.

OnenuBats Bkiax B. U. BepHaackoro B coznanue yueHust o 6uocgepe. XapakrepuszoBaTb coctaB onochepsl, pyHKIUHU )KUBOTO
BeecTBa Ouocepsl 1 onpenessaTh (Ha KapTe) 00JIacTH ero HauOOJbIIero pacnpocTpaneHus. [IpuBoUTh TpUMEpPHI IPOSBICHUS
(GyHKLUH )KUBOTO BeniecTBa Onocdeprl, OMOreOXMMHUYECKON AEATEIBHOCTH YenoBeka. [lepeunciars ocobeHHOCTH OHnochepbl Kak
r7100a1bHOM 3KOCHCTEMBI 3eMIIU

PackpriBaTh coepikaHie TEPMUHOB U TIOHSATHI: HEIOCTHOCTh OMOC(EPHI, KPYTOBOPOT BEIIECTB, OMOTC€OXMMUYECKHIE IIHKIIBI
3JIEMEHTOB, 30HAIBHOCTb OHOC(epbl, 6MoMbl. ONUCHIBATH KPYTOBOPOT BEILECTB, OMOr€OXUMUYECKHE IIUKIIbI a30Ta U yIiIepoja B
onocdepe. OOBIACHATH NPUUNHY 30HAITBHOCTH OMocdepbl. [lepeuncisTe n XapakTepru30BaTh OCHOBHBIE OMOMBI CYIITH 3eMITH

CamocrosiTeibHAast padoTra: Hamucath pedepar. «UemoBeuectBo B Omochepe 3emumy.
«CocyuiecTBoBaHle Mpupoabl U dyenosedyecTBa». CocraBuTh KoHcmekT «llpupoansie u 6 OK. 02
AQHTPOIIOTEHHBIE YKOCHCTEMBD» «3aKOHOMEPHOCTH CYIIECTBOBaHUs Ouocdepsl» OTBETHUTH Ha OK.07
BOIIPOCHI

JuddepeHupPOBAHHBIN 3a4HET 2

Koncyabranumn 2

Bcero 72
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3 YCJIOBUSI PEAJIM3AIIAU PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON YYEBHOM JUCIHUILIVHBI.

3.1. TpeOoBaHMS K MUHIMAJIBLHOMY MAaTEPUAIBLHO-TEXHUYECKOMY
o0ecnmeYeHnIo

Peanuzanust yaeOHOM AUCIUTIIMHBI TpeOyeT Halnuus yuyeOHOro KabuHeTa

O6opynoBanne yueOHOTO KaOUHETA:

MI0CaJI0OYHBIC MECTa CTYACHTOB;
pabouee MecTo MPEero1aBaTells;
pabodast MenoBasi T0CKa;

HarjasAHble TocoOus (y4yeOHHKHM, ONMOpPHBIE KOHCIEKThI-IUIAKaThl, CTEHBI,
KApTOYKH, pa3IaTOYHbIA MaTepral, KOMILIEKTHI JJA00OpATOPHBIX padoT).

TexHuueckue CpCaACTBa O6y‘I€HI/I$IZ

IIK

DKpaH NPOEKIUOHHBIN;
3.2. UndopMmaunoHHoe odecnieyeHne o0yueHust

[lepeuenr  pekoMeHAyeMBbIX  Yy4eOHbIX  u3naHuii, VHTepHeT-pecypcos,
JOTIOJTHUTEIBHOM JINTEPATYPBI

OCHOBHBIC HCTOYHUKH:

buosnorus. 10 knacc. ba3zosiii ypoBensb. Ilaceunuk B.B., Kamenckuit A.A.,
Pybmos A.M. u gp. /Ilon pen. [laceunuka B.B. Dnextponnas dopma
y4eOHHKa.
buosnorus. 11 knacc. ba3zosiii ypoBensb. Ilaceunuk B.B., Kamenckunit A.A.,
Pyobuos A.M. u gp. /Ilon pen. Ilaceunuka B.B. DnekrtponHnas dopma
y4eOHHKaA.

I[OHOJIHI/ITCJILHLIC HCTOYHHUKMU .

bensies JI. K., demviun I'"M., Ky3uenosa JI.LH. u ap. buonorus (6a3oBbiit
ypoBeHb). 10 kiacc. M., 2020.

Nonnesa A.1O. buonorusi. Bech mKoJIbHBIN Kypc B CXeMaxX U TaOIUIAX. —
M., 2019.

Jlykatkun A. C., Pyuun A. b., CunaeBa T. b. u np. buonorus ¢ ocHoBamu
AKOJIOTHM: YYEOHUK ISl CTYJI. YUPEXKACHUW BBHICHI. 00pa3zoBaHus. — M.,
2019.

. CuBornazoB B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O6mas
ouosiorusi: 6a30BwIi ypoBeHb, 10—11 kmacc. — M., 2019.
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5. JI. H., Kyumenko B. C., IBanoBa T. B. buonorus (6a30Bsiii ypoBeHs). 10—
11 xnacc. — M., 2020

HNuTepHeT-pecypesbl:

1. www.school-collection.edu.ru (Enunas KOJUTCKIIHSI U (POBBIX
00pa3oBaTebHBIX PECYPCOB).

2. www.digital-edu.ru (CnpaBounuk oOpa3zoBaTenbHBIX pecypcoB «llopran
1I(ppoBOro 00pa3zoBaHUSI).

3. www.window.edu.ru (EquHoe okHO n0cTyIa K 00pa3oBaTeIbHBIM pecypcam
Poccuiickoit deneparun).

3.3. Opranuszanusi o0y4eHHs] MHBAJIWAOB H JIMI C OrPpaHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI B pPaMKax OCBOeHHSl 0011e00pa3oBaTeJIbHOM
yueOHoii qucuumiuabl Q1,13 «buosorus»

[IpodeccuonanibHOoe OOydYeHHE OOy4YarOUIUXCS HWHBAJIUAOB U JIHUI[ C
OTpaHUYECHHBIMA BO3MOXKHOCTSIMM ~ 3J0POBbSl  OCYIIECTBIIFOTCS Ha OCHOBE
o0pa30oBaTeNbHON MPOTPaMMBbI, aJaNTUPOBAHHOW i OOYy4YeHHUS YKa3aHHBIX
OoOy4JaronmMxcss B COOTBETCTBUHM C WHAMBUAYAJTBLHON MPOrpaMMoOi peaduIUTaINU
uHBamMaa. s obecrieyeHUs JOCTYNHOCTH —oOpa3oBaHMsl  OOy4aroluMCs
WHBAJINJIAM CO3JA0TCS CIIEHUAIIbHBIC YCIOBUSA:

— MaHAychl (BXOJAHOM MaHIyC, MaHIyC BHYTPEHHUN K KOPUI0paM),

— TIOpYYHU;

— PpAacHIMpPEHHBIC IBEPHBIC MPOEMBI,

— nudt — 2 mrT.,

— JIOKaJIbHbIE MOHUYKEHHbIE CTOMKH-0apbephl;

— DJproHomMuyeckas MeOeb;

— chenuaibHO 000PY0OBaHHBIE CAHUTAPHBIC, BAHHBIC KOMHATHI;

— IITaTHBIN CypAOTIEPEBOAUHK;

— MOOWIBHBIN paanoknacce (paauoMukpodon) «Coner - PCM» (12 mecr);
— cucrema uadopmaimonHas s cnadocnbimanux «Mctok A2y;

— DIJIEKTPOHHBIE JIYIIbI;

— HMHQPOPMAIMOHHBIN KHOCK;

— CalT ¢ Bepcueu s CaboBUIAIINX;

— MYJIbTUMEIUNHBIN KOMIIBIOTED;

— CpencTBa BUACOMOMICPKKHU YU4EOHOro mpoiiecca (KOMIBbIOTEP C JOCTYIIOM B

HHTepHET, BUAEOIIPOEKTOP, IKPaH);

— CpencTBa ayIMONOACPKKU y4eOHOTo Iporecca (ayInoCUCTeMA);

CrnernuansHbie 00pa3oBaTeIbHbBIE U PEaOMIUTAIIMOHHBIE TEXHOIOTHHU:

1. OTO — opauHapHbIe TEXHOJOTHH O0YUCHUS:

— JIEKIIMOHHBIM MaTepUall:

— 7151 c1abOBUIAIIUX - ayTMOMAaTEePHUa,
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— s cabOCTBIMIANUX — BUACOMATEpUAT C CYOTUTpaMH, Kype JISKIH Ha
AJIIEKTPOHHOM HOCHTEIIE;

— CIIali]Ibl, MPE3CHTAIINH;

— WHHOBAIIMOHHBIC JICKIIUW, WCIIOJIh3yeMbIe HAyYHBIE METOJBI IO3HAHWUS,
MoJaul M W3JIOKEHUs Mmartepuain. Hampumep, nexkmmsi BIBOEM, JICKIUS TIpecc-
KoH(epeHns, JIeKIUA-KOH(DEePEHINs, JEKIUA-TIPOBOKAIMS — JaHHBIE METOIbI
OpPUEHTHUPOBAaHBI HA MICUXO(PU3NYECKHE OCOOCHHOCTH KOHTUHIEHTa 00yUYarOIINXCS.

2. UTO — uHTEHCUBHBIE TEXHOJIOTUU OOYUEHHUS:

— KOMIIBIOTEPHBIE TEXHOJOTUU C MPUMEHEHHUEM WHTEPAKTUBHBIX METOOB
HAJIOXKEHHUS TEKCTa Ha y4eOHbIH BHUJleOMaTepHall (BUIEO CTATbU), MHTEPAKTUBHbIC
MYJIbTUMEIUHHBIC TTPE3CHTAINN;

— TEXHOJIOTHM  HCCICOBATEIILCKOM W TPOOJIEMHOW  OpHCHTAIIHH:
MPOOJIEMHO-TIONCKOBBIA ~ METOJ, pEIICHHe MPOOJEMHBIX  3aJad, aHaJIu3
HUCTOPUYECKUX COOBITUI;

— MPEIOCTaBICHUE YCIYT aCCHUCTEHTA-TIOMOIIHUKA (COIMAJIbHBIN Iearor,
POIUTENb, CTYJIEHTHI CTAPIIUX KYPCOB);

— TEXHOJIOTUH TpadUuyecKoro, MaTpUYHOr0 U CTEHOTPAPUUECKOTO CHKATHS
uH(OpPMAITUU: OTIOPHBIC KOHCIEKTHI, alTOPUTMBI-ITyTCBOIUTEIIN, CPABHUTEIHHBIC
TaOJIUIIbI, CXEMbI, XPOHOJIOTUH COOBITUH;

— KOMMYHHUKATHBHBIC  TEXHOJIOTMHM:  HWHIWBHAyaJIbHAs  TPACKTOPHSI
KOMITEHCUpYIOIIeTo  (yriiyOJIeHHOr0) oOpa3oBaHWs; B3aUMOOOYYEHHE dYepe3
JMAJIOT M IUCKYCCHIO, TUCTAHIIMOHHO-00pa30BaTEIbHbIC TEXHOJIOTHH.

3. BTO — BbicOKHE TEXHOJIOTUU O0YUEHUSI:

— MyJbTUMEMA TEXHOJOTUH, pealu3yeMble Ha OCHOBE CIEIUAIBHO
CTPYKTYPHUPOBAHHBIX 3JIEKTPOHHBIX MaTEPHAIIOB, aalTHPOBAHHOTO MPOTPAMMHO-
anmnapaTHoro ooecriedeHust (BUI€0 YPOKHU, BUJEO JIEKIIUH);

— MyJbTUMEIMA TEXHOJOTHUN B )KUBOM KOHTAKTE TIearora U 00y4Jaromerocs
(pabota 1o ckaiimy, 1o MEKTPOHHOU MoUTe).

Pa3zpaborunkm:

denepanbHOE Ka3zeHHOE MpoQeccHOHANIbHOE 00pa30BaTEIbHOE —YUpEKICHHUE
«HOBOKY3HEIKMM  TOCYIAapCTBEHHBIM TI'yMAaHUTAPHO-TEXHUYECKUN  KOJUICIXK-
MHTEpHAT» MHUHUCTEPCTBA TPy U COUMATIBbHOM 3anThl Poccurickon denepanun

[IpenonaBatens MenbaukoBa O.A
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JUCT JONOJHEHWI U UBMEHEHUN

PABOYEN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHON
YUYEBHOM JUCHUIJINHBI

JlaTa BHeCeHUA
M3MEHEHUI:

MecTo BHEeceHMsI
H3MEeHEHUs B CTPYKTYype
padoyeil nporpamMmMbl

Conep:xaHue u3MeHeHUsI
padoueii mporpaMmbl

ITpoTokomn Ne OT
« » 20 roma

[IpoTokon Ne oT
«_» 20 rogna

[IpoTokomn Ne oT
«_» 20 roma

ITpoTokomn Ne OT
« » 20 ropa

ITpoTokon Ne OT
« » 20 ropa

[IpoTokon Ne oT
«__» 20 roma

ITpoTokomn Ne OT
« » 20 ropa

[IpoTokomn Ne oT
«__» 20 roma

[IpoTokon Ne oT
« _» 20 roma

[TpoTokon Ne oT
« » 20 ropma
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