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PACCMOTPEHO:

Ha 3acenanun MK «OY ] u AJl»
IIporokom Ne OT«__ » 20 r.
[Ipencenarens MK

beurox D.P.

Pabouass mporpamma oOmieoOpazoBarenpHOl y4ueOHOM mucummiuabl OJ1.13  «buonorus»

paszpaboTaHa
HA OCHOBE TPeOOBaHMIA:

benepanbHOTO roCy/AapCcTBEHHOTO 00pa30BaTebHOTO CTaHxapTa CpeIHero
npodeccuoHabHOro obpazoBanus no npodeccun 11.01.02 Pagmomexanuk (ytB. [Ipukazom
MunucrtepcTa npocBenieHus: Poccutickoit @eaepanuu ot 5 aBrycra 2022 r. N 677);

(benepanbHOTO  TOCYIapCTBEHHOTO  00pa30BaTENIbHOTO  CTAaHJApTa CPEJHEro  OOIIero

oOpazoBanus (yTB. mpukazoM MuHucrepcTBa obpazoBanusi u Hayku P® ot 17 mas 2012 r.
N 413);

Ha OCHOBE MOJIOKEHMI:

(benepanpHON 00pa30BaTENBFHON MPOrPaMMBI CpPEJHEro 00Iero oopasoBanus (yTB. MIPUKA30M
MunucrepcerBa npocsenienus: Poccuiickoit ®eneparmu ot 18 mas 2023 r. N 371).

C yuyeTom:

pEeKOMEHalMi [0 peaau3allid CpelHero oOmero oOpa3oBaHUs B Tpeaesax OCBOCHUS
o0Opa3oBaTeNnpHOM MporpaMMbl  cpemHero npodeccuonanpHoro oobpaszoBanus  (ITucemo
Munnpocsenienust Poccuu ot 01.03.2023 No 05-592 «O nHanpaBieHHH PEKOMEHIALUN»);
paboueii mporpammel Bocnutanus o mpodeccun 11.01.02 Papgmomexanuk (yTB. MpHKa3oM
mupekropa OKIIOY «HITTKMW» Muntpyna Poccun ArapkoseiM H. H. ot 31 aBrycra 2021r.
Ne 167);

MpUMepHOI pabodeil mporpaMMmbl 0011€00pa30BaTEIbHON IUCHUIUIMHBL «buonorus» ans

npodeccuonanbHbIx o0pa3oBarenbHbix opranmzanuil (PI'BOY JAI1O HUPIIO, npotokon Ne 14
ot 30 Hos10ps 2022r.).

B COOTBETCTBMHM C Yy4eOHbIM IuiaHoM 1o npodeccun 11.01.02 Paguomexanuk (yTB. mpHKa3om
nupekropa @KIIOY «HI'TTKW» Muntpyna Poccun ArapkossiM H. H. o1 29.06.2023.)

ODraHI/ISaHI/IH'DaBDa6OT‘II/IK pa60116171 OporpaMMabI:

¢denepanbHOE Ka3zeHHOe MpodeccHoHalbHOEe oOpa3zoBaTenbHOe YyupexaeHue «HoBoky3Herkuit

rOCYJapCTBEHHBIM T'YMaHHTAPHO-TEXHUUYECKHM  KOJUIEJDK-UHTEpPHAT» MMUHHCTEpCTBA Tpyda U

conuanbHOU 3amuThl Poccuiickon denepannu

Paspaborunk: Menbaukoa O.A., npenogasatens OKIIOY «HI'TTKW» Muntpyna Poccuu
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1 TACHIOPT PABOYEW ITPOIPAMMBI OBHIEOBPA3OBATEJIBHOM
YYEBHOM JUCIHUIIJIAHBI
1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMBbI

PaGouast mporpamma o6mieoOpa3oBaTenpHOM yueOHOW mucrumuimasl OJ1.13
«buonorus» sABIAETCS YACThIO aJaNTUPOBAHHON 00pa3oBaTEIbHOM MPOTPaMMBbI
cpenHero MpodeCCHOHANBHOIO 00pa30oBaHUS TMOJATOTOBKM  KBaTU(UIIMPOBAHHBIX
pabounx, ciayxammx (manee — AOII CIIO IIKPC) B coorBerctBuun ¢ ®I'OC mo
npodeccun 11.01.02 PagnomexaHuk.

1.2. Mecto 001mIc00pa3oBaTEeIbLHON Y4eOHOM AUCHMIUIMHBI B CTPYKType
AOII CITO IKPC

B yuebnom mmane IIIIKPC 11.01.02 Pagmomexanuk ydeOHas IUCHMILIMHA
O/1.13 «buonorus» BXOJIUT B COCTaB 00A3aTENbHBIX 00I11€00pa30BaTEbHBIX YUEOHBIX
JTVCUUTLINH.

1.3. leap m miaHupyeMble pe3yJbTaTbhl OCBOCHHS 0011e00pa3oBaTeIbHOI
yueonoi aucuumianabl O/1.13 «buoaorus»
Hean: dhopMmupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYPHO-(YHKIMOHATHHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHTra KaK OCHOBBI TMPHUHATHS pELICHUNU B
OTHOIIEHUU O0OBEKTOB KUBOW MPHUPOBI U B TPOU3BOACTBEHHBIX CUTYyAITUSIX.
3agaum qucuuniannabl O1.13 «buosorus»:

. OCBOCHHME OOYyYaIOIMIUMHCS CHUCTEMBbl 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUMOTE3aX, MpaBUiax, CIyKalluX OCHOBOM A
dbopMupoBaHUs MPEICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O METOoJax
HAyYHOTO TIO3HAHMS, CTPOCHUH, MHOTOOOpa3uM U OCOOCHHOCTAX IKUBBIX CHCTEM
pa3HOrO0 YpOBHS  OpPraHU3allMM, BBIJAIOIIUXCS  OTKPBITHSX W COBPEMEHHBIX
MCCJICIOBAHMSX B OMOJIOTHH;

o dopmupoBaHre y OOyYarONIMXCS TMO3HABATEIBHBIX, HWHTEIUICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B IIPOIIECCE aHAIM3a TAHHBIX O MYTAX Pa3BUTHS B OMOJIOTHH
HAyYHBIX B3IJIS0B, WJCH W MOAXOJOB K M3YUYCHHUIO JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aIlNy,

o CTAaHOBJICHME y  oOOywaromuxcs oOmeld  KylnbTypbl, (yHKIIHMOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHSITH M OLICHUBATH SIBJICHUSI OKPYKAIOIIETO MUPa
KUBOW TIPHpPOABI HAa OCHOBAaHWUM 3HAHWA M OIBITA, IOJIYYCHHBIX IPH H3YYCHUH
ouoJjoruu;



o dopMupoBaHre y O0OydYarOmMXCS YMEHUW  WUTIOCTPUPOBATH  3HAUYCHHUE
OMOJIOrMYECKUX 3HAaHWM B MPAKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKA, pPa3BUTHU
COBPEMEHHBIX MEJULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

o BOCIIUTAHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI UEJIOBEKOM HKHBOMU
IPUPOJIbI, HEOOXOIAUMOCTH OEpEKHOTO OTHOIICHHS K HEH, COONIIONEHHUS STUYECKHUX
HOPM IIpY IPOBEIECHUH OMOJIOTMYECKUX HCCIEOBAHUM;

o OCO3HAaHWE I1IEHHOCTH OWOJOTrMYECKUX 3HAHUW JUJIl TOBBILICHHUS YPOBHS
AKOJIOTUYECKOH KYJIBTYpPBL, 1JI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
o IPUMEHEHHE TPUOOPETEHHBIX 3HAHUM UM YMEHHH B TOBCEIHEBHOW >KU3HH MJIS

OIICHKW TIOCJICJICTBHIA CBOEH MESATEIHHOCTH IO OTHOIICHHWIO K OKPYXKAIoIIeH cpere,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M COOJIOJIcHUE Mep NPOGUIAKTUKU
3200JI€BaHUN.

OH.13 «buonorusi» obecneunBaeT AOCTUKEHUE CTYIAEHTAMHU CIEAYIOIIHNX

pPE3yIbTaTOB:

JIMYHOCTHBIE pe3ybTaThbl

rpaKIaHCKOr0 - C(OPMHUPOBAHHOCTh T'PAXKJIAHCKOW MO3UIMH OO0YYaIOLIErocs: Kak
BOCIIUTAHMS AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO O0IIECTBa;

- OCO3HAaHHE CBOUX KOHCTUTYIMOHHBIX TIpaB U OO0S3aHHOCTEH,
YBaXKE€HUE 3aKOHA U IPABOIIOPSAKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOH AESATEIBHOCTU MPU CO3JAHUU
y4eOHBIX NPOEKTOB, pEIIEHUH Y4eOHBIX W TO3HABaTENBHBIX 3ajad,
BBINOJIHEHUH OMOJIOTMYECKHX SKCIIEPUMEHTOB;

- CIIOCOOHOCTb ONPEAEATh COOCTBEHHYIO MO3UIHMIO MO0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U O0BIICHATS €€,

- YMEHHME YYMThIBaTb B CBOUX JEHCTBUSX HEOOXOAMMOCTb
KOHCTPYKTHBHOT'O B3aUMOJEWUCTBUS JIIOJIEH C Pa3HBIMU YOEXKICHUSIMH,
KYJIbTYPHBIMU [IEHHOCTSIMU M COIL[UAJIBHBIM MOJI0KEHHUEM;

- TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIMTOJIHEHUS
y4eOHBIX,  [MO3HABaTEJbHBIX M  HCCIEJOBATEIbCKUX  3ajad,
YBaXXUTEJIbHOE OTHOLIEHHE K MHEHHIO ONIIOHEHTOB IpU 00CYKIECHUU
CIIOPHBIX BONPOCOB OMOJOTMYECKOT0 COJIEP/KAHUS;

- TOTOBHOCTb K T'YMAHUTApPHOW U BOJIOHTEPCKOM 1€ATENbHOCTH;

NAaTPUOTHYECKOI0 - cOpPMHPOBAHHOCTh POCCHMCKON TPaXJAHCKOW HWICHTUYHOCTH,
BOCIIMTAHMSL: MaTPpUOTH3Ma, YBAKEHHUS K CBOEMY HApOIy, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoil, ropiocTy 3a CBOM Kpail, cBO0 PoqMHy, CBOM A3BIK U
KYyJIbTypY, HpOILLIOE M HACTOSIIEe MHOTOHALMOHAIBHOTO Hapoja
Poccuu;

- LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEIUI0 M MaMATHUKaM
NpUPOJIbI, JAOCTHXKEHUsM Poccuum B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX, TPYIE;

- CIOCOOHOCTH OIEHUBATh BKJIAJ POCCHICKUX YUEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWONOTHH, TOHMMAaHWE 3HAYEHUS OHOJOTHH B MO3HAHHUU
3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA M COBPEMEHHOTO O0IIeCTBA;

- ujeliHas yOe:KIEHHOCTh, TOTOBHOCTh K CIIy:KeHHI0O OTEeuecTBy M €ro
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3aIUTe, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

AYXOBHO-
HPaBCTBEHHOI'0
BOCIIMTAHUS:

- OCO3HAHHE TYXOBHBIX LIEHHOCTEW POCCUICKOIO HAPOJA;

- cOPMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUsS, OATHUYECKOTO
IOBCICHMUSI,

- CHOCOGHOCTB OLICHUBATh CHUTyallUIO W IIPUHHUMATb OCO3HAHHBIC
pelicHus, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMBI H
LIEHHOCTH;

- OCO3HaHME JUYHOI'O BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy yIIEro;
OTBETCTBEHHOE OTHOIICHHWE K CBOMM DPOAMTENSM, CO3AaHHUIO CEMbU Ha
OCHOBE OCO3HAaHHOT'O TIPUHATUS IIEHHOCTEW CeMEeMHOW >KU3HU B
COOTBETCTBUH C TpaaAuLIUAMU HapoaoB Poccuuy;

ICTETHIECCKOTIO0
BOCIIUTAHUA:

-3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIFOUast 3CTETUKY ObITa, HAYYHOTO
M TEXHUYECKOTO TBOPYECTBa, CIOpPTa, TpyAa, OOIIECTBEHHBIX
OTHOIIICHUH;

-IOHMMAaHUE SMOLIMOHAIBHOTO BO3JEHUCTBUSA J>KMBOM MPUPOILI U €€
LICHHOCTH;

-TOTOBHOCTh K CAMOBBIPAKCHUIO B pPa3HbIX BHAAX HCKYCCTBA,
CTPEMJICHHE MPOSABIATH KAYECTBA TBOPUECKON JTUYHOCTH;

(pusznyeckoro
BOCIIUTAHHSA:

- TIOHUMAaHWE W peaJH3amus 370pOBOr0 U 0€30MacHOro odpasza >KU3HU
(310poBO€ MHUTAaHME, COOJNIIOIEHWE TUTMEHUYECKUX IMPAaBUI U HOPM,
cOaTaHCUPOBAaHHBI PEKUM  3aHATHH W OTABIXA, peryispHas
¢usnueckass  aKTUBHOCTH), OepeKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

- MMOHMMaHHWE LEHHOCTH IMPAaBHJ HHIMBHIYaJIbHOTO M KOJUICKTHBHOTO
0€30IaCHOT0 MOBEJACHMS B CHUTYyallUsAX, YIPOKAIOIIMX 3/I0POBBIO H
JKU3HU JTIOAEH;

- OCO3HaHHME TOCIEJICTBUI M HENpHUATHE BPEIHBIX MPUBbIUEK
(ynorpe0GJieHUs aJIKoroisi, HAPKOTUKOB, KYpEHUs);

TPYAOBOTO
BOCIIMTAHUSI:

- TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MacTepPCTBa, TPY0I00HE;
- TOTOBHOCTb K QaKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOW U
COLMAIBHOW  HAmpaBJICHHOCTH,  CIOCOOHOCTb  HMHUIUHPOBATB,
TJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOHSTH TAaKyIO AESITETbHOCTD;

- UHTEpeC K pa3ln4HbIM cdepam NpopecCHOHATBHON NesTeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAaHHBIM BHIOOp Oynymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBbI;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPA30BAHMIO Ha
MPOTSKEHUU BCEH )KU3HH;

IKOJOIrH4EeCKOro
BOCIIMTAHUA:

- DKOJOTMYECKH IIeJIeCO00pa3HOE€ OTHOIIEHHWE K TIPUPOJE Kak
HWCTOYHHUKY KMU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS,

- MIOBBIIIIEHNE YPOBHS IKOJIOTUYECKOM KYJIbTYphl: MPUOOPETEHHUE OMbITA
ITaHUPOBAHUS IMMOCTYIIKOB U OLCHKHU UX BO3MOXKHBIX HOCJ'IG)ICTBI/II\/'I JJIA
OKpY>Karolleu Cpelibl;

- OCO3HAHUE TT00ATHHOTO XapaKTepa IKOJIOTUYECKUX MPobdIeM U myTei
HX pELIEHUS;

- CcmocoOHOCTh HCMONB30BaTh NpUOOpeTaeMble TMPH  HU3YUYECHUU
OMOJIOTUM 3HAHUS W YMEHHUS TPHU PEIICeHUH TpoOJieM, CBSI3aHHBIX C
palMoHaIbHBIM  MPUPOAOIONBE30BaHUEM  (COONIOACHHE  MPaBUII




MIOBEICHNS B IIPUPOJE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B
IKOCUCTEMAX, OXPaHYy BHUJIOB, 3KOCUCTEM, OMOChEpHI);

- AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEN OKPYKAOLIEH
NPUPOJHON CpeAe, YMEHHUE TPOTHO3MPOBATH HEOIArONpHUSTHHIC
JKOJIOTUYECKHE  IOCIEACTBUA  IPEANPUHUMAEMBIX  JCUCTBUH U
IIPEIOTBPALLATD UX;

- HaJM4ME PA3ZBUTOIO DSKOJOTMYECKOrO MBIIIJIEHUS, JKOJIOTHYECKOU
KYJIbTYpbl, OIbITAa JAESITEIBHOCTH 3KOJOTMYECKOW HaIpaBIEHHOCTH,
YMEHHUS PYKOBOJICTBOBATbHCS MU B II03HABATEJILHON,
KOMMYHUKATUBHOM M COLMATIBHOM MPAKTHUKE, TOTOBHOCTU K YYacCTHUIO B
MIPAKTUYECKOU EATEIbHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

HEHHOCTU HAYYHOT0
NMO3HAHUA:

-c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOW MPAKTHKH,
OCHOBAHHOIO Ha JAMANOre KyjibTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOETO MECTa B IMOJIMKYJIBTYPHOM MHPE;

-COBEpIIECHCTBOBAHUE S3BIKOBOM M UYMUTATENbCKOW KYJIbTYPbI Kak
CpeACTBa B3aUMOJICHCTBUS MEKIY JIFOJbMH U ITO3HAHUS MHPA;

-MIOHMMaHUe crenn(UKn OMOJOTHH KaK HayKH, OCO3HAHWE e€ poiH B
(GOpMHPOBAaHUN PALMOHAILHOIO HAYYHOTO MBILUICHUS, CO3/1aHUU
LIEJIOCTHOTO IPEJCTaBICHUSI 00 OKpPY)KAIOIEM MHpPE KaK O €IUHCTBE
OpUPOJBI, YelOBeKa U oO0miecTBa, B TMO3HAHUM IMPUPOIHBIX
3aKOHOMEPHOCTEN M pelleHuu NpoOJeM COXpPaHEHUsS MPUPOIHOTO
paBHOBeCHS;

-yOeXKIEHHOCTP B  3HAYMMOCTH OHWOJOTMHM JUIS  COBPEMEHHOH
LUUBWIN3ALMU: 00ECHeueHs HOBOI'O YPOBHsS Pa3BUTHS MEAULUHBI,
CO3JIaHMsI TEPCHEKTHBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pemaTh
pecypcHble TpoOIeMbl pa3BUTHS YEJIOBEYECTBA, IOMCKA MyTeH BbIX0/a
13 II100abHBIX IKOJIOTUYECKUX Mpo0sieM U oOecrevyeHus nepexonaa K
YCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY  MCIIOJIb30BAHHIO
MPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

-3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUM B LIENAX
MOBBIIICHUST OOIIEH KyJIbTYpPhI, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH
KaK COCTaBHOW 4acTH ()YHKIIMOHAJIBLHON IPaMOTHOCTH OOY4YarOLINXCH,
dhopmupyeMoit ipu U3y4eHUH OUOJIOTHH;

-IOHMMaHUe CYIIHOCTH METOJIOB IO3HAHHUS, MHCIIOIb3YEMbIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTh WCIIOJNB30BaTh MOJydaeMble
3HaHUSA Ul aHanu3a U OOBSICHEHUS SBICHUH OKPYXAloIero Mupa u
MPOUCXOIANIMX B HEM HM3MEHEHWH, YMEHHE Jaenarb 0OOCHOBaHHBIE
3aKJIIOYEHHs] HA OCHOBE HAy4YHBIX (PAKTOB M MUMEIOIIUXCS JAHHBIX C
IEJTBIO TTOTYYECHUS JOCTOBEPHBIX BHIBOJIOB;

-CIO0COOHOCTh CaMOCTOSATENBHO UCIOJIBb30BaTh OMOJIOTHYECKHE 3HAHUS
IUTSL peIIeHUs TIPOOJIeM B PeaTbHBIX )KU3HEHHBIX CUTYaIUSX;

-OCO3HAaHWE  IICHHOCTH  HAayyHOH  JIEATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEAOBATEILCKYIO ESTEIHHOCTD
WHAWBUIYAIBHO U B TPYIIIIE;

-TOTOBHOCTh ¥ CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUH 10
OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

MeTanpeamMeTHblie pe3yabTaThl




B cepe yHuBepcajJbHbIX yUeOHBIX TO3HABATEIbHBIX I€HCTBUIA:

BJIaJleHHe 02a30BBIMHU
JOTHYEeCKHMH
JefcTBUSIMU:

- CAaMOCTOATENIBHO (HOPMYIUPOBaTh U AKTyaJU3UPOBaTh MpodIeMy,
paccMmaTpuBath €€ BCECTOPOHHE;

- ICTIOJIb30BAaTh TPM  OCBOCHUHM 3HAHUM TPUEMBI  JIOTUYECKOTO
MbIIUICHUsT  (aHanmu3a, CHUHTE3a, CpaBHEHMs, KiaccuuKaium,
000011IeHNS ), paCKPBIBATH CMBICIT OMOJIOTUYECKUX MOHATHH (BBIACISATH
WX XapakTepHble TMPU3HAKH, YCTAaHABIUBATh CBS3M C JPYTUMHU
MOHATHUSIMHU);

OTIpEeCIIATh LU JCSITeIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU HX
JOCTHIKEHUS, COOTHOCHTH pe3yinbTaThl JeSTeIbHOCTH C
MIOCTABIIEHHBIMHU LIEJISIMU;

WCIOJIb30BaTh OMOJOTHMYECKHE MOHSITHUS Ui OOBbsCHEHUs (akToB U
SIBJICHUH KMBOW IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JETYKTUBHBIE, 110
AQHAJIOTHH), BBIBISTH 3aKOHOMEPHOCTH M NPOTHBOPEYUS B
paccMaTpuBaeMbIX  SBJICHHUSIX,  (QOPMYIHpPOBaTH  BBIBOABI U
3aKITIOYCHUS;

MPUMEHITh CXEMHO-MOJICNIbHBIE CPEICTBA JUIsl  IPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3y4aeMBIX OMOJIOTHYECKUX
00BEKTaX, a TaKKe MPOTUBOPEUYUIl PA3HOTO pOJA, BBIABICHHBIX B
pa3IMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

paszpabarbiBaTh IUTAH peHIeHHs [poOJieMbl C Y4€TOM aHalu3a
MMEIOIINXCS MAaTePUATIBHBIX U HEMAaTEPHUAIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBATH COOTBETCTBHE
Pe3yabTATOB LEJSIM, OLICHUBATH PHCKH MOCIIEICTBHI NESTEILHOCTH;
KOOPJIUHUPOBATh M BBHINOJIHATH pabOTy B YCIOBHUSX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KpEaTHBHOE MBIIUIEHHE TpU PpEIIEHUH KU3HEHHBIX
npo0em;

BJIajJieHHEe 0a30BBLIMHU
HCCJIea0BaATe IbCKUMH
JNeHCTBUAMMU:

BJaJIeTh HAaBbIKAMU  Y4eOHO-HCCIEOBATEIbCKOW M IPOEKTHOM
NEeSATeTbHOCTH, HaBBIKAMHU  pa3pelieHus  mnpoodsiieM,  00yanath
CMOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOMCKY METOI0B
pelleHrs MPaKTUYECKUX 3a]ad, NMPUMEHEHUIO Pa3IUYHbIX METOOB
MIO3HAHUS;

HCIIOJIb30BaTh Pa3IMyYHbIE BUJIbI I€ATEILHOCTH MO MOJTYYEHUIO HOBOT'O
3HaHUS, €ro WHTEepHpeTaluy, NpeoOpa3oBaHHIO M MPUMEHEHHIO B
y4eOHBIX CHUTyallMsIX, B TOM UHCJIE€ NPHU CO3JaHUU YYEOHBIX H
COLIMAJIbHBIX MPOEKTOB;

¢bopMupoBaTh Hay4YHBIH THUI ~ MBIIUIEHUS, BIAAETb HAy4YHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUAMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTEIbHON
JESATENIBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3UpOBATh
3a/a4y, BBIJIBUraTh TUIIOTE3Yy €€ PEIEHUs, HAaXOAUTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJIEHUHM, 3aqaBaTh MapaMeTpbl U
KPUTEPUHU PELLIEHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE PEIICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKH OLEHUBAaTh UX JIOCTOBEPHOCTb, IPOTHO3MPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
OCYIIECTBISITh II€JICHAIPABJICHHBIM MONCK TEepeHoca CpPeJCTB U




Croco0O0B ACHCTBUSA B MPOGECCHOHATBHYIO CPEY;

YMCTb HNCPCHOCUTL 3HAHHA B IMMO3HABATCIBHYHO W IMPAKTUYCCKYIO
00JIaCTH KU3HEICATEIILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;
BbBIIBUTaTb HOBBIC HACHU, IpEAIaraTb OPUTHMHAJIBHBIC TIIOAXOJbl H
pelIeHus, CTaBUTh  MNPOOJEMBI W  3aJa4yd, JOIMYCKAIOIIHEe
b TEPHATHBHBIC PEIICHUS;

padora ¢
uHopmanuei:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHUKAX HH(pOpManuu (TEKCTe
y4eOHOro mocoousi, HAYYHO-TTOMYJISIPHOMN JUTepaType,
OMOJIOTMYECKHUX CIIOBApPSX W CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax
NaHHBIX, B VHTEepHeTe), aHAIU3UPOBaTh HMH(DOPMALMIO Pa3TUYHBIX
BUJOB W (GOpM TPEACTABICHHS, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTh M HEITPOTHBOPECUYMBOCTD;

(dbopMyIIMpOBaTh 3allpOChl W MPUMEHATh Pa3IMYHBIC METOIBI TPU
MOMCKEe W OTOOpe OMOJIOrMYecKoi MHQpOpMaIUHU, HEOOXOIUMOW s
BBITIOJTHEHUS YIeOHBIX 33]1a4;

mpruooOpeTaTh OIBIT HCIIOJIb30BaHUSs UH(OPMAIHOHHO-
KOMMYHHKATHBHBIX ~ TEXHOJIOTHH, COBEPIICHCTBOBATH  KYIBTYPY
AKTHBHOI'O MCIIOJIb30BaHUS PA3INYHBIX [IOMCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBHYIO (GOpMY MPEACTABICHUS
Ouosornueckoii MHpopManuu (CXeMbl, TpaduKH, IUArPAMMBI,
TAOJIUIIBI, PUCYHKH U APYTOL);

WCIOJIb30BaTh HAYYHBIA SI3bIK B KAUECTBE CPEICTBA NPHU padoOTe C
Omosornaeckor nHGOpMaIUEH: MPUMEHITh XUMHUYECKUE, (PU3UICCKIEC
W MaTeMaTHYeCKHWE 3HAKW W CHUMBOJBI, (OpPMYIbI, abOpeBHATypy,
HOMCHKJIATYPY, HCIIOJBh30BaTh MW  NPeoOpa3oBBIBATh  3HAKOBO-
CUMBOIIMYECKUE CPEICTBA HATJIATHOCTH;

BIIQJICTh HABBIKAMHU pACIIO3HABAHWUS W 3allUTHl  HHPOPMAIIHH,
nH(OpPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

B cdepe yHnBepcaabHbIX KOMMYHMKATHBHBIX /IeCTBMIL:

Oo0mienmne:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BceX cdepax >KU3HU, AKTUBHO
y4acTBOBaTh B JUAJIOTE WIN JUCKYCCHH IO CYIIECTBY 00CYXJ1aeMoii
TeMbl (yMEHHE 3a7aBaTh BONPOCHL, BBICKA3bIBATh  CYXKICHHSA
OTHOCHUTENIbHO BBINOJHEHUS MpeJiaraeMod 3ajlayd, Yy4YUThIBATh
MHTEPECHI U COTVIACOBAHHOCTD MO3MIMM JPYrMX y4aCTHUKOB JHAJIOTa
WM TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHNUS, TOHUMATh 3HAaYEHUE
COLIMAJIbHBIX 3HAKOB, IPEANOCHIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX
CUTYyallUl, yMETb CMSTYaTh KOH(IMKTHI U BECTU IEPErOBOPHI;

BIIQJIETh PA3UYHBIMH CIOCOOAMU OOIICHWS W B3aWMOJICHCTBUS,
MIOHMMAaTh HAMEPEHUS JAPYTUX JIOAEH, MPOSABIATH YBAXKHUTEIBHOE
OTHOIIIEHHE K cOOeCeHUKY U B KOpPpeKTHOH (opme popmyarpoBaTh
CBOM BO3PaKECHMUS;

pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3pEHHSI C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

COBMECTHas
ACATECIbHOCTD:

MIOHMMaThb M  MCIOJb30BaThb NPEUMYILECTBA KOMaHIHOW H
WHIUBUAYAIbHON pabOThl MPHU PElIeHUH OMOJIOTHYECKOW MpPOoOsIeMBl,
00OCHOBBIBaTh HEOOXOIMMOCTbh IPUMEHEHHs] TPYMIOBBIX (GopM
B3aMMO/JICHCTBUS NPU peLICHUH YueOHOU 3a1auH;

- BBI6I/IpaTB TCMATUKY U MCTOAbI COBMCCTHBIX JeHCTBUI C y‘-IéTOM
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OOINX MHTEPECOB M BO3MOXHOCTEH Ka)/10T0 4jieHa KOJUICKTHBA;
NPUHUMATh LEJIM COBMECTHOW JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUSA IO €€ TOCTHXKEHHUIO: COCTABIIATH IUIAH
JCUCTBUM, paCHpPENesATh POJM C YYETOM MHEHHUM YYAaCTHUKOB,
00CYyXIaTh pe3ylbTaThl COBMECTHON paboThI;

OLICHUBATh KAYECTBO CBOETO BKJIAJA U KAXJOr0 YYaCTHUKA KOMaH/IbI B
o01IMi pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKThI, OLIEHUBATh MJEU C MO3ULHUH HOBHU3HBI,
OpUTMHAJIBbHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATETUYECKOE MOBEICHUE B PA3IUYHBIX
CUTyalusiX, TMpOSBIATH TBOPYECTBO U  BOOOpakeHUE, ObITh
WHUIMATHBHBIM.

B cdepe yHuBepcajbHbIX peryJsiTUBHbBIX JeHCTBUIA:

CaMOOpraHm3anus:

HCI0JIb30BaTh OMOJIOrMYECKHUE 3HAHUS JJIs BbISIBICHUS NMPOOJIEM U UX
pelleHHsI B dKM3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTQHOBKH B CBOMX JEHCTBUAX M MOCTYIKAaX IO OTHOIIEHUIO K >KHUBOM
MIPUPOJIE, CBOEMY 3JJOPOBBIO U 37J0POBbIO OKPYKAIOIIUX;
CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh I[103HABATENIBHYIO JESATEIbHOCTD,
BBISBIIATH MPOOJIEMbI, CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC
3aJauu B 00pa30oBaTeIbHOM 1eATEIbHOCTH U KU3HEHHBIX CUTYaLlUsX;
CaMOCTOSITENTFHO COCTAaBJIATH IUIAH PEIICHUS TMPOOJIIEMBI C Y4ETOM
UMEIOIUXCS.  PECypCoB, COOCTBEHHBIX  BO3MOXKHOCTEH U
MPEIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciivpsATh paMKM y4eOHOro IpeAMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTEHN;

JieNaTh  OCO3HAHHBIA  BBIOOp, apryMeHTHpoBaTb €ro, Opartb
OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOH 3PYAULIMU
B pa3HbIX O0JacTsX 3HAHUM, TOCTOSHHO IMOBBIIIATH  CBOM
o0pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb;

CaAMOKOHTPOJb:

JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCHTb KOpPPEKTHUBBI B
JEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEIISAM;

BJIJIETh HABbIKAMHU TI03HABATENbHOM pe(pIeKCUH Kak OCO3HAHHUSA
COBEpIIAEMbIX JCUCTBUH M  MBICIUTENBHBIX  IPOLIECCOB, HX
pe3yJIbTaTOB M OCHOBAHMM, MCMOJIb30BaTh MPUEMBI pedieKCUU IS
OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

OLICHUBAaTh PHUCKA W CBOEBPEMEHHO IPHUHHUMATh pEHNIEHUS N0 HX
CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M apTyMEHTHI JAPYTHUX IIPU AHAIU3E PE3YJIbTAaTOB
JEeSATEIbHOCTH,

NPUHATHS ce0sl U
APYyrux:

MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apryMEHTBI IPYIMX IpU aHAJIN3E PE3yJIbTaTOB
NeSITeNIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJloBeKa

IIpeaMeTHbIe pe3ybTaThl

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTMH B CHCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAaHMU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAY4YHOIO
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MHUPOBO33PEHUS, O BKJIAJEC POCCHMCKUX M 3apYOEKHBIX Y4EHBIX-OHMOJIOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COACPKaHNE OMOJIOTHYECKUX TEPMUHOB U NOHATHI: )KU3Hb, KJIETKA, OPraHu3M,
MeTabonm3M (0OMEH BEIIECTB W MPEBPAIEHUE YHEPTHH ), TOMEOCTa3 (CaMOPETYIISIHNs), YPOBHEBAsS
OpraHM3alus KHUBBIX CHUCTEM, CAaMOBOCIPOM3BENEHUE (PENpONyKLUs), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE HM3JIarath OMOJIOTUYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHAsI, IEHTPaIbHas
JI0TMa MOJIEKYJISIpHOHM Ouonorun), 3akonsl (I'. Menzaens, T. Moprana, H.. BaBunosa) u yuenus (o
LEHTpax MHOrooOpasust U MPOUCXOXKICHUS KyIbTypHbIX pacreHuit H.M. BaBunosa), onpenensitsh
I'paHMIIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHUE BIaJleTh METOJaMU HAy4YHOIO IO3HAHMsA B OMOJOTMM: HAOMIOJEHHE U ONMCAHUE >KUBBIX
CHCTEM, IIPOLECCOB M SIBJIICHHMM, OpraHu3alys U HpOBEIEeHUE OUOJOIMYECKOro 3KCIEPUMEHTA,
BBIIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXJYy HCCIEIyeMbIMH BEIMYMHAMU,
OO0BsSICHEHUE IOJYYEHHBIX PEe3yJbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHSITUH, TEOPUIl U 3aKOHOB,
YMEHHUE JIeJ1aTh BbIBO/IbI HA OCHOBAHUU IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYUIECTBEHHbIE IPHU3HAKKM BUPYCOB, KIETOK IPOKAPUOT U 3YKapHoT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BELIECTB U
IpEBpallleHHs] PHEPruU B KIETKe, (OTOCHMHTE3a, IJACTUYECKOIO U HHEPreTHUecKOoro oOMEHa,
XeMOCHHTEe3a, MHUTO3a, MeH03a, OIJIOJOTBOPEHMS], Pa3MHOKEHHs, WHIUBUAYAJbHOI'O Ppa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSATh MOJyYEHHbIE 3HAHUS JJIs 00BbACHEHUS OMOJOTMYECKHUX IPOLIECCOB U SBJICHUM,
JUIS TPUHATHUS MPAKTUUYECKUX PpELIEHMH B IIOBCEJHEBHOM MU3HM C LENbl0 oOecreueHus
0€30MaCHOCTH CBOETO 370POBBS M 3/J0POBbS OKPYKAIOIINX JIO/ICH, COOIIOIEHUS] HOPM TPaMOTHOTO
MOBEICHNUS B OKpY)KalIleld MNPUPOAHON cpele, MOHMMaHuE HEOOXOAMMOCTH HCIOJIb30BaHUS
JNOCTHKEHUI COBPEMEHHOMN ouonoruu u OMOTEXHOIOTUI TS paLMOHAIIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTAapHble N'€HEeTHYECKHE 3aJjaud Ha MOHO- M JAUTMOPUIHOE CKpPELIUBaHUE,
CIIETJIEHHOE HACJIEJOBaHHE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO CKPELIUBAHUS JUIsl MTPEeICKa3aHus
HacJIeJOBaHUsI PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a00OpaTOpHbIE W MpaKTHUecKHe padoThl, cOONI0aTh MpaBuia Impu padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMALIMIO OHOJIOTHYECKOTO COep KaHus,
BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUSA M3 PA3IUYHBIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHbOpMalY, HAyYHO-TIOMYJIIpHbIE MaTepHalibl), STUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAHUI
B OMOJIOTUH, MEJUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOLIEHMs, 0000m1ast ONOIOTHYECKyIO
MHGOpPMALMI0O U3 HECKOJbKMX MCTOYHUKOB, I'PaMOTHO MCIIOJIb30BaTh IOHATUHHBINA ammapar
OuosIorum.

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHU B CHCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTUHBI MHpa W HAyYHOTO
MHUPOBO33PEHUS, O BKJIAJE POCCHMCKUX M 3apyOEkKHBIX Yy4EHBIX-OHMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTUNA: BUJ, MOMYJALHUSA,
reHO(OHI, IBOJIONHS, ABUKYIINAE CHIIBI ((DaKTOPBI) IBOJIIOIUH, MTPUCITIOCOOTICHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHue, IKOJOTHYECKHE (PAKTOPBI, IKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTHI, PEIYLIEHTHI,
[IeTIA TTUTAaHUSI, SKOJIOTUYECKast MUpaMuia, OrnoreoreHo3, obuocdepa;

yMEHHE Hu3Jlaratb OuoJjoruyeckue Teopuu (dBoironuoHHas Teopus Y. JlapBuHa, cHHTeTHUYECKas
TEOPHS IBOJTIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasiieBoro cxoactBa K.M. bapa, uepenoBanms
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TNIaBHBIX HampaBieHuid u myred sBomonmu A.H. CeseprioBa, ydeHuss o Ouocdepe B.U.
Bepnaackoro), onpeaensTh rpaHUIlbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIAJETh METOJaMH HAy4YHOTO TO3HAaHUS B OHMOJIOTHMHU: HAOIIOACHUE U ONHCAHHE >KUBBIX
CHCTEM, IPOLECCOB M SIBICHHUH, OpraHu3alysl U TPOBEACHUE OMOJOTMYECKOTO HKCIEPUMEHTA,
BBIIBKCHUE THUIIOTE3bl, BBISBICHHWE 3aBUCHMOCTH MEXKIY HCCIEIyeMBbIMH BEIWYHMHAMH,
OO0BSICHEHUE TMOJYYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHN, TEOPHH M 3aKOHOB,
YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUH TOJIYYE€HHBIX PE3YyIbTATOB;

YMEHHUE BBIICIATh CYHIECTBEHHBIC TMPH3HAKH CTPOCHUS OWOJIOTUYECKUX OOBEKTOB: BHUJOB,
MO, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OIIEHO30B M AKOCUCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro o0TOOpa, BHUI000pa30BaHUA,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB, JEUCTBUSA IKOJIOTMUYECKUX (PAaKTOPOB HA OpraHU3MBbI, MEepeHoca
BELIECTB M IOTOKA PHEPrHMH B 3KOCHUCTEMAaX, aHTPOIOTCHHBIX H3MEHEHHH B 3KOCHCTEMaxX CBOEU
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

yYMEHHE NMPUMEHATh MOMyYeHHbIC 3HAHUS NIl OOBSICHEHUSI OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUIS TPUHITUS MPAKTHUECKUX PpEHIeHWH B TOBCEJHEBHOM KH3HU C IENIbI0  OOecreueHus
0€30MacCHOCTH CBOETO 3J0POBbSI U 3JIOPOBBSI OKPY>KAIOLIUX JIOACH, COONIOCHUS HOPM TPaMOTHOTO
MOBEICHUS B OKpYXKaIIEeH MPUPOAHON cpelae, MOHMMaHUE HEOOXOAMMOCTH HCIHOIb30BaHUS
JOCTUKEHUIM COBPEMEHHOM OUOJIOTUH ISl PAllHOHATBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh dJEeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTABISITh CXEMbl IEepeHOca BEIIECTB U
SHEPTUM B dKocucTeMax (IL[enu MUTaHus);

YMEHHE BBHINOJHATh MpPaKTUYeCKHe paboThl, cOOMIOAaTh MpaBWia NpU pabdoTe C y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKH OLICHUBATh U MHTEPIPETHUPOBATH HH(POPMAIUIO OHOIOTUIECKOTO COJICPIKAHMS,
BKJIIOYAIOIIYIO TICEBIOHAyYHBbIE 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpEACTBa MacCOBOM
nHbOpMaNNY, HAYYHO-TIOMYJISPHBIE MAaTepHajbl), PacCMaTPUBATh TJIOOAIBHBIE SKOJIOTUYECKHE
Mpo0GJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yMEHHE CO3/I1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001Iast OMOIOTHUECKYIO
WHPOPMAIMI0O U3 HECKOIBKMX WMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh IOHSITUWHBIA ammapar
OMOJIOTHH.

OK, xoTopele aKTyaqu3UpYHOTCA TP H3YyYCHHH OO0IIe00pa3oBaTeIbHON

aucuuiimHbl O/1.13 buonorus:

Kon
@opMyIHPOBKA KOMIIETEHIIHMU

KOMIIeTEHIIUH

OK. 01 Boibuparb  cnocoObl  pemieHuss  3a1ad  NpoecCHOHAIBHON
NEATECILHOCTH, TPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM

OK. 02 Hcnonb30BaTh COBPEMEHHBIE CpPEACTBA IOWCKA, aHaIU3a W
WHTEpHpeTannn MHPOPMAUU, W HHPOPMAIMOHHBIC TEXHOJOTHUU
JUTSL BBITIOJTHEHUS 3a]1a4 IPOo()eCCHOHATBLHOM IeITeIbHOCTH

OK. 04 D} heKTUBHO B3aMMOJICHCTBOBATh M paboOTaTh B KOJUICKTHBE U
KOMaH/1e

OK .07 CopelicTBOBaTh COXPaHEHHIO OKpYyXarouen cpenpl,
pecypcocOepexeHnto, TPUMEHITh 3HaHUS 00 M3MEHEHUH KJIMMaTa,
MPUHITUIIEI OEPEXKITHBOTO TTPOU3BOACTBA, I (HEKTUBHO JEHCTBOBATH
B UPE3BBIYANHBIX CUTYAIHSIX.
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2 CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJIBHOM

YYEBHOM JUCHHUIITIMHBI
2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHO padoThI
Buna yueOHoii padoThl Oovem uacos
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72

AynuropHas yuyeOHasi pabora (Bcero)

B TOM YHUCJIC:

TEOPETUYECKUE 3aHATHS 52

IIPaKTUYECKUE 3aHATHSI (MU pabOThI) 20

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero)

B TOM YHCJIC:

NunuBuyanbHbIA TPOEKT -

KoncyabTanumu -

Ipomedsxcymounas ammecmayus 6 popme oughgepenyuposannoco 3avema
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2.2 Conepaxanue 001eodpazoBareibHoil yueoHoii mucnummabl O/1.13 BUOJIOT' U
buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMONOrMM C OOIIECTBEHHBIMH, TEXHHYECKMMH W JIPYTUMU
€CTECTBEHHBIMU HayKamu, (Guiocoduel, STUKOHN, SCTETUKON W TipaBoM. Ponb Omonormy B
(hOopMHUpPOBAaHMM COBPEMEHHOM HAaydHOM KapTHHBI Mupa. CrcTemMa OHMOJIOTMYECKHX HayK.
Meronbl MO3HAHMS KUBOM MPUPOALI (HAOIOJCHUE, HKCIICPUMEHT, OIMMCAHUE, MU3MEPEHUE,
KJIaccH(pUKaIwisi, MOJICTTMPOBaHKE, CTATHCTUYECKas: 00pab0TKa TaHHBIX ).

JlemoHcTpanmu:
[Toptpertsr: Y. Jdapsun, I'. Menaens, H.K. Konbos, k. Yorcon u @. Kpuk.
Tabmutp! U cxeMbl: «MeTo/Tbl TO3HAHUSI KUBOU PUPOIHDY.

7KuBble cucTeMbl U X OpraHms3anusi.

XuBble cucteMbl (OMOCHCTEMBI) KaK MpeAMET H3ydeHHsl Omosioru. OTIudue KUBBIX
CUCTEM OT HEOPraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3AlMM OHOCHUCTEM:
MOJICKYJIAPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISAIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOT€OLIEHOTHYECKHU ), OnOChEepHBI.

JlemoHCTpauuu:

Tabmuupbl 1 cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HU», «YPOBHU OpPraHU3ALMM KUBOU
IPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.
XHMHYECKHUH COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUU COCTaB KJIETKU. XUMHUYECKHUE DJIEMEHTHI; MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BEIIECTBRA.

@OYHKIIMM BOJBI M MUHEPAIbHBIX BEIIECTB B KieTke. [lommepkaHue OCMOTHYECKOTO
OaJjtaHca.

benku. CoctaB u cTpoeHHe O€lIKOB. AMHHOKUCIOTBI — MOHOMEpPHI OEJKOB.
He3ameHnumble W 3aMEHHMbIE AMUHOKHCIOTBI. AMHMHOKHUCIIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€IKOBOM MOJIEKYJIbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OesKoB. bruosornueckue pyHKIuU OEIKOB.

depMeHTBl — OMoJIoTHYecKre KatanuzaTopbl. CTpoeHue (pepMeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbl. OTianuus (HEepMEHTOB OT
HEOPraHWYECKUX KaTajau3aTopoB.
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VYrieBoabl: MoOHOcaxapuabl (TJIFOKO3a, puOO3a MW AC30KCHpH003a), JAUCAXapHJIbl
(caxaposa, JlakTOo3a) W  MoJUcaxapuibl  (KpaxMall, TJIMKOTEH, LEJUII0JI03a).
buonornyeckne QpyHKIIUN YTIICBOJIOB.

Jlumuner: Tpurauuepuasl, (ochonunuasl, crepouasl. [ uapodunbHO-THIAPODYOOHBIE
cBoiictBa. buonornyeckue ¢yHkuun nununoB. CpaBHEHHE YITICBOJOB, OEIKOB HU
JUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hykneunossie kucnotel: JIHK m PHK. Hykieotuasl — MOHOMEpBl HYKJIEHHOBBIX
kucnot. Crpoenne u pynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK. Bunst PHK. AT®:
CTpO€HHUE U (QYHKIIHH.

[utonorus — Hayka o kieTke. Kierounas Teopust — npumep B3aUMOIEHCTBUS HUIEU U
(akTOB B HAYYHOM NO3HAHUU. MeTO bl U3yUYE€HHUS KIIETKH.

Kinerka kak 1menmocTHas »uBas cucteMa. OOIMe NPU3HAKKA KIETOK: 3aMKHYyTas
HapyxHas mMeMOpana, mosiekynbl JIHK kak renernueckuii ammapar, CHCTeMa CHHTE3a
oeska.

Tumbl KJIETOK: JSyKapuoTHyeckass M mpokapuoTtudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTUYecKon KieTku. Kierounas crenka 0akrepuil. CTpoeHHE SyKapUOTUUYECKON
kJeTki. OCHOBHBIE OTIUYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAIMUKC, UX (QYHKIUU.
[InazmaTuueckass MemOpaHa, €€ cBoMcTBa W (QyHKUMH. LluToruiasma u €€ opraHouibl.
OnnomemOpannble opraHouabl kietku: OIIC, anmapat [oabmku, JTH30COMBI.
ITonyaBTOHOMHBIE OpPraHOWIbI KJIETKU: MUTOXOHIPHUH, Iactuibl. lIpoucxoxkneHue
MUTOXOHApUM W miactul. Buasl mmactun. HememOpaHHble OpraHOMIbI KIJIETKH:
pUOOCOMBI, KJIETOYHBIN HEHTP, HEHTPUOJIN, PECHUYKH, KTYTUKU. DyHKINN OpraHOUI0B
KJIETKU. BKitoueHus.

SAnpo — perynsTopHbii 1eHTp kieTku. CTpoeHue sjapa: siaepHas 00050YKa,
KapHoIuiazMa, XpOMaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.
JlemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Hunarpammer:  «PacripeneneHne XUMHYECKHMX DJIEMEHTOB B HEXKHUBOM MPUPOILH,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOIELY.

Tabmuiel u cxeMmbl: «llepuoanueckas Tabiaua XMMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJICKYJIBI BOABD», «buocuHTe3 Oenka», «CTpoeHne MOIeKysbl Oenkay, «CTpoeHue
depmentay, «Hykneunobie kuciaorel. JHK», «Ctpoenne wMonekyiasl ATOy,
«CTpoeHue »yKapuOTHYECKOW KIETKW», «CTPOEHHE >KMUBOTHOU KiIeTKn», «CTpoeHue
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pacTUTENbHOU KIETKW», «CTpOEHUE MPOKAPHOTUYECKOW KIETKH», «CTpoeHue smapa
KJIETKU», « YTIEBOJBIY, «JIMIIUIbI».

ObopynoBaHue: CBETOBOW MHKPOCKOM, 000pyAOBaHUE JJIsi MPOBEACHUs HAOIIOACHMUIA,
M3MEPEHUM, HSKCIEPUMEHTOB, MHUKpPOMNpPENaparbl PACTUTENbHBIX, JKUBOTHBIX W
OakTepuabHBIX KIETOK.

KnzuenessTeJILHOCTH KJIECTKH.

OOmeH BemiecTB, WM MeTaboMM3M. ACCUMWIAIMS (IJIAaCTUYSCKUA OOMEH) W
TUCCUMHJISIIIUSL  (QHEPTreTHUeCKHid OOMEH) — JBE CTOPOHBI €IWHOTO Ipolecca
Metabomm3ma. Ponab 3aKOHOB COXpaHEHHUsS BEMIECTB M DHEPTMM B TIOHUMaHUHU
MeTaboIn3Ma.

Tunbl oOMeHa BelecTB: aBTOTpOoGHBIN U reTepoTpodHbid. Pons hepMeHTOB B 0OMEHe
BEILIECTB U NIPEBPALICHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBas ¢a3el ¢doTocuHTe3a. Peakiuu QoTtocuHTEsa.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A I )KU3HU HA 3emiie. Biusaue
yCIIOBHM cpelbl Ha (DOTOCHHTE3 W CIIOCOOBI TOBBIMICHHUS €T0 IMPOTYKTUBHOCTH ¥
KyJbTYPHBIX PACTCHUM.

XeMmocuHTe3. XeMOCUHTE3UPYIONINE OakTepun. 3HAYCHHE XEMOCUHTE3a JJI KU3HU Ha
3emie.

OHepreTuueckuii 0OMEH B KJeTKe. PacuienieHue BENIECTB, BbIJCICHUE U
AKKyMYJIMPOBaHUE DHEPIMH B KIETKE. DTalbl dHEPTreTHUYECKOro oOMeHa. [ nmmkomims.
bpoxenne u ero Buabsl. KuciaopogHoe oOKHCIEHUE, WIM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GpochopunmpoBanre. IPHEeKTUBHOCTh IHEPreTUIECKOTO OOMEHa.

Peaknuu marpuuynoro cunre3a. ['enetnueckas unpopmauus u JIHK. Peanuzarms
reHeTH4ecko uH(opMmanuu B KiIeTKe. [eHeTWYecKuid KOJ U €ro CBOICTBA.
Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTtarbl
tpaHcisiiuu. KonupoBanue amuHokucnot. Poias pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. HMcrtopus otkpsitus Bupyco (/.M.
NBanosckuit). OCOOEHHOCTH CTPOSHUSI U KU3HEHHBIA UK BUPYcoB. baktepuodaru.
bosie3nn pacTteHuil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
umMmyHoeduimta yenoBeka (BUY) — Bo30ynurens CIINJa. O6patHast TpaHCKpUIIIUS,
peBepTasa u uHTerpasa. [IpodpunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

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

Tabmumer w cxembl: «Tunsl  nuTanus», «Merabomuzm», «MUTOXOHAPHUSI,
«JHepreTuyeckuit oOMeH», «Xmnoporaact», «®Potocunted», «Crpoenue JIHK»,
«Ctpoenue ¥ (yHKIMOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, «l eHeTHYeCKHd KOy,
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«Bupyce», «bakrepuodarun», «CtpoeHue u >ku3HeHHBIM 1Mk Bupyca CIIN/la,
Oakrepuodaray, «Pemmkarus JTHK.

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

Pa3smHoxeHue u HHAUBUAYAJBHOEC Pa3BUTHUE OPraHU3MOB.

Krnerounslif MUK, WM KU3HEHHBIA UK KieTku. MHTepdaza m muto3. Ilpoieccsl,
nporekaromue B uHTepdaze. Perumkanms — peaxmus matpuyHoro cuuteza JIHK.
CrpoeHue XxpoMOcoM. XpOMOCOMHBIN Ha0Op — KapuOTHM. JIUTIIOMIHBIA U TaIllJIONIHBINA
XpoMocoMHbIe HaOopbl. Xpomatuabl. LluTomornueckne OCHOBBI PA3MHOXKEHUS U
VHJABUAYAJIBHOTO PA3BUTHS OPraHU3MOB.

Henenne knerku — Muto3. Craauu murtoza. [lporeccsl, mpoucxondiue Ha pasHbIX
CTaAMSIX MUTO3a. BMOIOrHYECKHii CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

@opMBI pa3sMHOXKEHHS OpraHu3MoOB: Oecrnojioe U mojoBoe. Buuel 0Oecrnosnoro
Pa3MHOXEHUSA:  JIeJICHUE  HAJBOE, [OYKOBAHME OJHO M  MHOTOKJIETOYHBIX,
CHOpOOOpa3oBaHuE, BEr€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KJIOHHPOBAHUE
OpPraHHU3MOB, €r0 3HaYEHHE ISl CEJIEKIIUU.

ITonmoBoe Pa3MHOKCHHUC, CTO OTIIMYHUA OT OecIoJIoro.

Meito3. Ctaguu meito3a. IIpoiiecchl, mpoucxoasime Ha cTaausx menosa. IloBenenue
xpomMocoM B merno3e. Kpoccunroep. buonorndeckuii CMbICII U 3HAYCHUE ME03a.

['ameTtorenes — mporiecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KMBOTHBIX. [loyioBbIE
KeJIe3bl: CEMCHHUKU U sIMYHUKU. OOpa3oBaHUEe U pa3BUTHE MOJOBBIX KJIETOK — raMmeT
(cmepmaro3oun, sSUIEKIETKa) — criepMaToreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHUS
AMIEKIIETOK U ciepmaTo3ouoB. OmnonorBopenue. [Taprenorenes.

NunuBunyanbHoe pa3Buthe (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dMOpPUOTEHE3).
Ortanbkl 3MOPUOHAIIBHOTO Pa3BUTHUA Y TMO3BOHOYHBIX JKMBOTHBIX: JpoOOJeHUeE,
racTpyJIsiuus, OpraHOTreHE3. [TocTaoMOpuoHaIBEHOE pa3BUTHE. Turnbl
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPSAMOE, HENpsiMoe (TMYNHOYHOE). BisiHue cpensl Ha
pa3BUTHE OPTAaHU3MOB, (PAaKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOICTBA.

Poct u pasButue pacteHuid. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuibl 1 cxembl: «DOpPMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOMTHOE OILTOOTBOPEHHE
y IIBETKOBBIX PacCTCHU», «BereTaTuBHOE pa3MHOKEHUE PACTEHUI», «JleeHne KIeTKu
Oakrepuitny, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHbIi
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uuk, «Pemmukanus JJTHK», «Mutosy, «Mehosy, «[IpsiMoe u HenmpsiMOe pa3BUTHEY,
«l"ameToreHes3 y MIICKONMUTAIONINX U YeJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBanne: MUKPOCKOII, MUKpoIpenaparsl « CliepMaTo30UIbI MICKOTTUTAIOIIETOY,
«SlinekneTka MiIeKonuTarmeroy, « KapuoknHues B KJI€TKax KOpEIIKa JTyKa», MarHUTHas
Mojenb-anminkanus  «Jlenenune kietkw», wmoxaenb JHK, wmoxens wmeradasznoi
XPOMOCOMBI.

HacuaeacTBeHHOCTh H H3BMEHYHUBOCTD OpraHnmsmMosB.

[Ipenmer u 3amaun reHetuku. Vcropust paszButus reHeTuku. Posb murosnorun u
AMOpHUOJIOTUN B CTAHOBICHUH TeHETHKHU. BKiaa poccuicKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE T'E€HETUKH. MeTolbl TeHeTUKH (THOPUAOJOTMYECKHM, IUTOr€HETUYECKUM,
MOJIEKYJIIpHO-TeHEeTUYEeCKUi). (OCHOBHBIE T€HETHMYECKHE TOHATUA. ['eHeTnueckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEIINBAHUN.

3aKOHOMEpPHOCTM  HACIEJOBaHUS MPHU3HAKOB, YycTaHOBIeHHble [. Menaenem.
MoHorudpuiHOe CKpellluBaHue. 3aKOH e€AMHO0-00pa3usi THOPUI0B MEPBOTO MOKOJICHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACILIEIJIEHUS MTPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMET.
[lonHOE M HENOJIHOE TOMUHHUPOBAHUE.

JluruOpuaHOe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO HAcJIeJOBaHUs IPU3HAKOB.
[luToreHeTHUYECKME  OCHOBBI ~ JUTHOPHUIHOTO  CKPEIIMBAaHWS.  AHAIU3HPYIONIEE
CKpemuBanue. lcronp3oBaHUE aHAIU3HPYIOMIETO CKPEUIMBAHUS ISl OINpeciIcHUs
T€HOTHIIA OCOOH.

CuerienHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno ciemieHHOMY
HAaCJIEIOBAHNIO T€HOB. HapylieHue ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'eneTuka momna. XpOMOCOMHOG OIIPpCACICHUC I10J1a. AYTOCOMI)I " I10JIOBBIC XPOMOCOMBI.
I'omorameTHsle 141 IreTCporaMmCcTHbIC OpraHu3MEbI. HaCHeILOBaHI/Ie IIPU3HAKOB,
CIHOCIIJICHHBIX C ITOJIOM.

N3meHunBoCTh. BuAbl M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HAcClEACTBEHHas. Poib
Cpenbl B HEHACIEJCTBEHHONM HW3MEHYMBOCTH. XAapaKTEepPUCTUKA MOAUPUKALMOHHON
W3MEHUYMBOCTH. BapuanvoHHBIM psii W BapuauuoHHas KpuBas. Hopma peakuuum
npu3Haka. KoJM4yecTBEHHbIE W KAYECTBEHHBIE MPU3HAKM W HMX HOpPMa pEaKLUU.
CaoiicTBa MOU(DUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennasd, @ WwiM  T€HOTUIIAYECKAS, U3MEHYUBOCTb. KomOuHaruBHas
M3MEHYMBOCTh. Mel03 U MOJI0BON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
Myrtanonsass u3MeHYMBOCTh. Kiaccudukanuss MyTanuid: Te€HHBIE, XPOMOCOMHBIE,
reHoMHbple. Yacrota W mpuudMHbl MyTanuid. MyTtareHHsle  (QakTophl. 3aKoH
FOMOJIOTHYECKUX PSIOB B HACIeACTBEHHOM n3MeHunBocty H.M. BaBumnosa.
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BHC}I,Z[CpHaH HaCJICACTBCHHOCTh U U3BMCHYHNBOCTD.

I'enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI T€HETUKH YEJIOBEKA:
TeHEAIOTHYECKUH, OJM3HEIOBBIN, IUTOTCHETUICCKNN, OMOXUMUYIECKUN, MOJIEKYIISIPHO-
TE€HETUYECKUM. CoBpeMeHHOE ONPENIECIICHNE TE€HOTHUINA! ITIOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uucie ¢ nomombio [II[P-ananusa.
HacnenctBennsie  3a0osieBaHMs ~ 4YellOBEKa: TeHHbIE  OOJNe3HH, OONEe3HH C
HACJIEICTBEHHOW MPEApacoNoKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComMaTHYeCKue U
reHepatuBHble MyTanud. CTBOJIOBBIE KIETKU. [IpWHOMIBI 310poBOro o0pasa >KU3HHU,
AUArHOCTUKH, TPOQUIAKTHKA M JICUYEHUS TeHETHUeCKUX Ooye3Held. Memnuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHHWE  MEAMIIMHCKOM  TE€HETHUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETHUYECKUX 3a00JIeBaHUI UyeIoBeKa.

JleMoHCTpauuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodeen-
Pecosckuii, H.1. BaBuos.

Tabmuier w1 cxeMbl: «MOHOTHMOPHUJIHOE CKpEeNIMBaHUE W €ro IMTOreHEeTHYeCKas
OCHOBa», «3aKOH PACIICIJIEHHUS U €T0 IIUTOI€HETHYECKAass OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurmbpumHoe ckpenmBanuey, «LluTolOrMYecKrue OCHOBBI JAUTHOPUIHOTO
CKpemmBaHus», «Menosy, «BzaumonencTBue auieNbHBIX TEHOBY», «l eHeThueckue
KapThl pPACTEHHM, >XUBOTHBIX W 4YENOBEKa», «l'eHeThka mnoja», «3aKOHOMEPHOCTH
HaCJIeIOBaHUsI, CIIEIJIEHHOTO C MOJIOM», «KapHOTHIIbI YeIOBEKa U KMBOTHBIX», « Bubl
M3MEHYuBOCTH», «MonudukamonHas uU3MeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHASI U3MEHYUBOCTH.

ObopynoBanue: Monenu-ammiukanuu «MoHoruOpuaHoe ckpernmBaHue», «HemomHoe
noMuHUpoBaHue», «JurubpumHoe  ckpemumBanue», «llepekpéct  Xpomocomy,
MUKpPOCKOIN W MuKpormpenapar «Jlpozoduna» (Hopma, myTanuu (OpMbI KPBUIbEB H
OKpackH Tena), repoapuii «['opox moceBHON».

Cenexuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpOLECC. 3apOXKICHHUE CEIEKUUH U JIOMECTUKALMS. YUEHHUE
H.W. BaBunoBa 0 HEHTpax MPOUCXOXKACHUS U MHOTO0Opas3usi KyJbTYpHBIX PacTEHHH.
LleHTpBI MPOUCXOKIACHHS TOMALTHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpemeHHbIE METO/Ibl CeeKIMU. MacCOBBIN U MHIUBUAYAJIbHBIM OTOOPHI B CEJICKIIUU
pacTeHuid U KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOPOACTBEHHOE CKpEIIMBAHUE —
uHOpuAuHT. Ynctas muaus. CKpeluBaHue YUCTHIX JTUHUHN. ['eTepo3uc, uiau rudpuaHas
cuna. HeponactBeHHoe ckpemuBanue — ayrOpuauur. OtnanéHHas ruOpuauzamnus u eé
ycrexu. VCKyCCTBEHHBIM MyTareHe3 W IMOJYy4YEHHE NOJUIUIONAO0B. JlocTrkeHus
CEJICKIIUM PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
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buorexHosorusl Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpHs. JTalbl CO3JaHUs
pekoMmOuHanTHOM JIHK wu Tpancrennsix opranusmMoB. KieTouHas WHXXEHEpHS.
Kiterounsle KynpTypbl. MHUKpPOKIOHAJIBHOE Pa3MHOXKEHHE pacTeHuil. KinoHunpoBanue
BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U
strdeckue mpoodsuemsl. 'MO — reneTnduecku MOAU(PUIIMPOBAHHBIE OPIaHU3MBI.

JleMoHCTpanuu:
[Toptpetsr: H.W. BaBuios, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHOB.

TaOmumpl 1 cxempl: kapTta «L{eHTpbl MPOUCXOXKAECHUS U MHOro0Opaszus KyJbTYpPHBIX
pactenui», «llopoasl AOMAaIIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX PacCTEHHII»,
«Otnanénnas rudpunuzamnusy, «Padote! akagemuka M.®. BanoBay, «llomurmonausy,
«O0beKThl ~ OMOTexHONOruM»,  «KieTounsle  KyJapTypel W KJIOHUPOBAHHUE,
«KoHcTpynpoBaHue U IIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJISDKU TUIO0OB M KOPHEIUIOAOB JAUKUX (HOPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CeabCKOX035UCTBEHHBIC PACTCHUS».

IBOJIIOIIMOHHAA ONOJIOTHUSA.

[IpeanocbUIKM BO3HUKHOBEHUS HBOJIIOLMOHHON TEOPHUHU. DBOJIOLHMOHHAS TEOpUS U €€
MEeCTO B OMOJIOTUH. BiusiHuEe 3BOTIOLMOHHON TEOpUH HA pa3BUTUE OMOJIOTHH U IPYTUX
HayK.

CBunerenbcTBa sBoMONMK. [lameoHToONOTHYECKHE: TOCIEA0BATEIHHOCTh MOSIBICHUS
BUJIOB B MAJICOHTOJOTHYECKOM JieTonucH, nepexoansie Gopmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue ¢payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJACTBA U PA3IUUUS SMOPHOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTENBLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYJAUMEHTAPHbIC
OpraHbl, aTaBU3MBL.  MOJIEKYJIIPHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX IMyTEH Yy BCEX OPTraHU3MOB.

OBomonmonHas Teopusst Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHHS JapBUHU3MA.
JIBIDKYyIIIME CHUJIBI ABOJIONMHU BUAOB 1o JlapBuUHY (M30BITOYHOE Pa3MHOXKEHHUE MpU
OTPaHUYEHHOCTH  PECYpPCOB,  Heompelnen€éHHas  M3MEHUYMBOCTh, Ooprba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas teopus 3Bostonun (CTD) n €€ OCHOBHBIE MOJIOKEHHUS.
MuxposBosorus. [Tomymnsaius kak eIMHUIA BUIa U SBOJIIOIUH.

JIBrokymue cuiibl ((akTOphl) SBOJIOLMU BUJIOB B MpHUpojae. MyTallmOHHBIN MpoEecc U
KOMOWHATUBHAS U3MEHUYUBOCTH. [lonmynsiiinoHHbIe BOJIHBI U Apedd reHoB. M3omsuus u
MHUTpaLHs.

EctecTBenHbIit 0TOOp — HampaBisommii ¢akTop 3Boonud. DopmMbI €CTECTBEHHOTO
otbopa.
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[Ipucnoco0ineHHOCTh ~ OpPraHW3MOB  KaK  pe3ylnbTar  3Bojtouud.  [lpumepst
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTAILUH.

Bun u Bumoo6paszoBanue. Kputepuum Buga. OcHOBHbIE (OPMBI BHI000PA30BAHMS:
reorpaduueckoe, SKOJIOrHIeCcKoe.

Makpoossosorusi. Dopmbl IBOTIOINH: GUIeTHYECKas, TUBEPIeHTHAS, KOHBEPTEeHTHAS,
napayenbHas. HeoOpaTuMocTh 3BOJIOLUU.

[Ipoucxoxaenre  OT  HECHENMAIM3UPOBAHHBIX  MpenakoB.  [Iporpeccupyroias
crienrayIu3anys. ATanTUBHAS padaIius.

JleMoHCTpanuu:

[Toptpetsr: K. JInnnewn, XK.b. Jlamapk, Y. [Jdapeun, B.O. Kosanesckuii, K.M. bap, 3.
I'ekkensb, . Mromnep, A.H. CeBep1ios.

Tabmuupl u cxembl: «Pa3BUTHE OPraHMYECKOro MHUpa Ha 3emie», «3apoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrtectBennslii 0T00p», «MHOTO00Opasne copToB pacTeHuit», «MHOroodpasue mnopoj
KUBOTHBIX», «llomynmsuum», «MyTallMOHHAasT W3MEHYUBOCTEY, «ApOMOP(O3bI»,
«Unnoanantanumn», «O01mas aereHepauusy», «JBwkymue cuiibl 3Bomonumn», «Kapra-
cxema wMapupyra nytemectBus Y. JlapBunay, «bopnba 3a CylIeCTBOBaHHEY,
«IIpucnocobnenHocts  opranu3moB»,  «l'eorpaduyeckoe  BHUIO0Opa30BaHUE,
«DKOJIOTUYECKOE BII000pa30BaHUE.

O6opynoBaHue: KOJJIEKIIMS HACEKOMBIX C pPa3IUYHBIMU THUIIAMH OKpPAcku, HaOOp
IJIOIOB U CeMsH, KoJuTeKIus «IIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBbIE HANpaBJICHUS HBONIONUU», OOBEMHas wmoxaenb «CTpoeHue
TOJIOBHOTI'O MO3ra MO3BOHOYHBIX».

buoreorpaduueckass kaprta Mupa, KoOUieKius «DOpMbl COXPaHHOCTH MCKOMAeMbIX
KUBOTHBIX W PACTCHMID», Monenb anrumkanus «[lepekpéct Xpomocom», BIIaKHbBIE
npenapatbl  «Pa3Butue Hacekomoro», «Pa3zBuTue JATYIIKW», MHKpOIpEnapar
«/Ipo3oduna» (Hopma, myTaruu GOpMbI KPBLUTLEB U OKPACKH TETa).

Bo3nukHOBeHHE M pa3BUTHE KU3HHU HA 3emule.

JloHayuHble  TIPEACTABICHHS O  3apOXKACHUMU  KU3HU. HayudHble  rumortesbl
BO3HUKHOBEHUS KU3HHM Ha 3emiie: aOuoreHe3 M maHCrepMusi. XuMUYECKast dBOJIOIIHSL.
AOGuoTeHHbII CUHTE3 OPTraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBbHOE TOATBEPKICHUE XUMHUYECKOW »HBOJIIOUMHU. HauanbHble >Tarbl
ouonornueckoi sBomonuu. ['umoreza PHK-mmpa. ®opmupoBanune MeOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKU. IlepBbie KIETKM W HX HBOJIIOLMSL.
dopMHUpOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.
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Pazgutne xwn3Hm Ha 3emsie mo spam u nepuoaam. Karapxeil. Apxelckas Hu
npoTepo3oiickas Ipbl. [laneosolickas 3pa u €€ mepuoapl: KeMOPUHCKHA, OPJTOBUKCKHUH,
CIIYPUMCKHUI, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30¥cKas opa ¥ €€ NEPUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.
Kalino3olickas 3pa u €€ nepuopl: MaJ€OreHOBBIN, HEOT€HOBbIN, AHTPOIIOT€HOBBI.

XapakTepuCTUKA KIUMaTa U NeoJIOrMYECKUX IpoueccoB. OCHOBHBIE ATallbl YBOJIFOLUN
pPacTUTENBLHOTO M KUBOTHOTO Mwupa. ApoMopdo3bl y pacTeHUH U >KUBOTHBIX.
IlosiBieHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa KaKk  OTpaKkeHHE  3BOMOIUU. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIbl OPraHU3MOB.

3BOHIOI_[I/I$I YCJIOBCKA. AHTpOHOHOI‘I/I}I KaK HaykKa. Pa3zButne HpeI[CTaBJ'IeHI/Iﬁ 0
IMPOUCXOKICHUHN YCIIOBCKA. MGTO,Z[BI HN3YUYCHHUA aHTPOIIOI'CHC3A. CXOI[CTBa " pas3jiniunsAa
YeJI0BeKa 1 KUBOTHBIX. CHCTEMAaTHUYECKOE TT0JIOKECHHUE USTIOBEKA.

JBrmxymue cuibl (dakTopel) aHTpororeHe3a. HacnencrBeHHass H3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, WM3TOTOBICHUE OPYAUM Tpyna,
MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaAUU U BETBU SBOJIOLIMU YEIOBEKA: aBCTPAIONUTEKHU, UeNOBEK yMEIbIN,
Yenosek npsamoxonsmui, YenoBek HeanaepraiabCckuii, Uenosek pazyMHblii. Haxonku
HMCKOTIa€MbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHMS, 00JIaCTh PACHpPOCTPaHEHUs, OOBEM
TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY/IHA.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE pachl: €BpoIieorHas (€Bpa3uiickas), Herpo-
aBcTpayionjHasi (dKBaTOpHaIbHAs), MOHTOJIOMIHAS (a3uaTCKO-aMepuKaHckas). UepTol
MPUCIIOCOOJIEHHOCTH MPEICTABUTENIEH YETOBEYECKUX pac K YCIOBUSAM CYILIECTBOBAHMUS.
EnnncTBO uenoseueckux pac. Kpuruka pacusma.

JleMoHCTpanuu:
[Toptpetsr: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Muuiep, I'. FOpu, Y. [{apBuH.

Tabmuiel u  cxeMbl: «BosnukHoBenne CoaHeuHOH — cucTeMBl», «Pa3Butune
opranumyeckoro  mupa», «PacturenbHas  wietka»,  «KuBOTHas  KIIETKay,
«IIpokapuoTnueckast kietka», «CoBpeMeHHasi CHCTEMa OPraHHUYEeCKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEIIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpesHenmme sroan», «JpeBHue moam», «llepBele  COBpEMEHHBIE  JIFOAWY,
«YenoBeueckue pace».

Oo6opynoBanne: wmymsoku  «lIpoucxoxknenne yenoBeka» (OFOCTBI aBCTPAIIONUTEKA,
MUTEKAHTPOTIa, HEaHJePTaIblla, KPOMaHBOHIIA), CJICTKU WA U300paKeHUs KaMEHHBIX
OpyAWii  TIEpBOOBITHOTO  YeJOBeKa  (KaMHU-YOMIEphl,  pyOmma,  ckpeoOia),
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reoxpoHojoruueckass Tabnauna, Koyuiekiuus «®DopMbl COXpPaHHOCTH HCKOMAEMBbIX
KUBOTHBIX U PACTCHUI».

OpranusMbl 1 OKpYKaoLIas cpeaa.

OKoJjiorusl Kak Hayka. 3aJadyd M pas3leibl dSKOJIOTHH. METOIbl 3KOJOTHYECKHUX
UCCIIEIOBaHMH. DKOJIOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YeI0BEKA.

Cpenbl  oOWTaHUS  OpPraHM3MOB:  BOJAHAas, HA3e€MHO-BO3JYILIHAs, IOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢akropsl. Kiaccudukanus sxomorndecknx (pakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. [IeficTBHE AKOTOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AGuoTtnueckue (paxkTopbl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHust Opranu3MoB K A€HCTBUIO abHoTHYeCKUX (pakTopoB. bruonornueckue
PUTMBI.

buotnueckue Qaxktopel. Buasl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYpPEHIUS,
XUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusMm, koomepauus, MYTyaJlHU3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aUMOJAEWUCTBUN JJi1 CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU NONyJAuud. OCHOBHBIE IOKA3aTEIW MOMYJISIUU:
YUCIIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTh, TPUPOCT, MUTpalus. nHaMuka
YUCJICHHOCTH TOIYJISILUU U €€ PEeTYIISALUSL.

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

Tabmuubr u cxembl: kapta «lIpupomnpie 30HBI 3emnu», «Cpenpl 0OUTaHUS
OopranusmoBy», «@ortonepuoausm», «llomynsiumm», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHU MOMYJSUU UHY30puu-TyPenbkny, «[lumesrie enm.

Coo0011ecTBA M DKOJOTNYeCKHe CHCTEMBI.

CooOmectBo  opranu3smMoB —  OuoneHo3. CTpykTypsl OHWOLIEHO3a: BHIOBaf,
IpOCTpaHCTBEHHAasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3€.

DkoJsiornueckue cucreMbl (dkocuctembl). [loHsATHEe 00 3KOCHCTEME M OMOreOIEeHO3E.
OyHKIMOHAIbHBIE KOMIOHEHTHI SKOCUCTEMBI: POAYLEHThI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruu B 3KocucrteMe. Tpoduueckue (MHILEBBIC)
ypOBHU 3KocucTeMbl. [lumieBbie menu u cetd. OCHOBHBIC TMOKA3aTeNId IKOCHCTEMBI:
ouomacca, MPOAYKIMSA. ODKOJOTUYECKHUE MUPAMHUIBL: TMPOAYKIUHU, YHUCICHHOCTH,
ouomaccol. CBoiicTBa 3KOCUCTEM: YCTOWYUBOCTH, CAMOPETYJALMS, pPa3BUTHE.
Cykueccusl.
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[IpupoHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHCTeMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPONOTEeHHBIE IKOCUCTEMBI. ATPO3IKOCUCTEMBI. Y pOosKkocucTeMbl. brojornueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasne  kak  Qaktop  ycroiumBocTH ~ dKocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pasus Ha 3eMIie.

Yuenne B.M. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocdepsl.
XKupoe BemectBo u ero (Qynkruu. OcobeHHocTH Ouocdepsl Kak TII0OATBHON
AKOCHCTEMHI. /[MHaMu4ueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKUE IHMKIBI AJIEMEHTOB (yriepoja, a3ora).
3oHabHOCTH OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emiid. AHTpPONOreHHbIE HW3MEHEHHs B Ouocdepe.
I'moGanbpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocymecTBoBaHue NpuUpoasl U yenoBeuecTBa. CoxpaHeHHe Omopa3zHOOOpasus Kak
OCHOBa yCTOMYMBOCTH Omocdepsl. OCHOBA PALMOHAIBLHOTO YIPAaBICHUS MPUPOIHBIMHU
pecypcamu U UX UCIOsIb30BaHKE. JlOCTIKEHNS OMOJIOTUU U OXpaHa IPUPO/IBL.

JleMoHCTpauuu:
IToptpetsr: A.Jl. Tencin, B.H. Cykaués, B.l1. Bepnanckuii.

Ta6muier 1 cxemsl: «lIummessle nienm», «brUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
cooOiecTBay, «Llenu nmutanusy, «dxonoruyeckas nupamusia», «buochepa u yenoBex»,
«IKocUCTEMA MIUPOKOJIUCTBEHHOTO Jieca», « IKOCHUCTEMA XBOMHOIO Jiecay, «buorenos
BOJIOEMAY, «ArpoueHo3», «[IpruMepHbIe aHTPONOr€HHBIE BO3JCUCTBHUS HA MPUPOLY»,
«BaxHene HWCTOYHUKU 3arpsA3HEHUsT BO3AyXa WM TPYHTOBBIX BOI», «llouBa —
BayKHEHIIasi cocTapistonas ouocdepsn», «DakTopsl Aerpaganuu mous», «llapHUKOBbII
adhdexTy, «DakTopbl paguOaKTUBHOTO 3arpsizHeHus ouocdeprl», «OO0Ias CTpyKTypa
o6uocdepr», «Pacrpocrpanenue xu3Hu B orochepe», «O30HOBBIN dKpaH OGuochepb»,
«Kpyrosopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBanue:  Mojaenb-ammaukamus — «Tumuaable  OWOIEHO3BD»,  TrepOapuit
«PacturtenbHble COOOIIECTBaY, KoOJUIEKIUU «buoleHo3», «BpeauTenu BaKHEUIIMX
CEIbCKOXO3SIUCTBEHHBIX KYIbTYyp», TepOapuu U KOJUICKIIUA PACTECHUN W >KHUBOTHBIX,
MIPUHAJICKANIME K PAa3HbIM SKOJIOTMYECKHM TrpynmnaM oJHOro Buaa, KpacHasi kHura
Poccuiickoit @enepanyu, n300paKeHUs! OXpaHsIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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2.3 TemaTuyeckuii miiaH odeodopasoBaresibHOI yueoHou mucumminnbl OJ1.13 BUOJIOT'UA

HanMeHOBAHe Coaep:xanue yueOHOro MaTepuaJa, § Obnem ®opmupyembie
JabopaTopHble U NPaAKTH4YeCKHe PadoThl, NPUKJIAJTHON MOYJIb o0mue
pa3aesioB U TeM 4acoB
KOMIIeTeHIIUH
1 2 3 4
Pa3nes 1. buosorns kak Hayka 2
Tema.1.1. OcHoBHoOe coJep/kaHue
Buosorus kak buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
HayKa. €CTECTBEHHBIMH HayKaMH, GHII0CO(pue, STUKOH, SCTETUKOIN 1 TpaBoM. Pois Gnonoruu 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 cojepKaHie TEPMUHOB U MOHATUI: HAyYHOE MUPOBO33pEHUE, HAyyHas
KapTUHA MHUPA, HAYYHbII METOJI, TUIIOTE3a, TEOPUS, METOJIbI UCCIIEIOBAHUS.
XapakTepu30BaTh OHMOJIOTHIO KaK HAyKy, €€ MECTO M POJIb CPEI IPYTUX €CTeCTBEHHBIX HayK. [lepeducnsaTs pa3nensl OMOIOTHH B
COOTBETCTBHUE
¢ oObekTamu u3ydenus. Ha3zpiBaTh BayKHEHIIIME OTpacau OMOJOTMUECKUX 3HAHUH U 3a7auu, cTosume nepen ouonorueit XXI B.
Pa3nen 2. 7KuBble cHCTEMbI M HX OPraHU3aLNs 2
Tema 2.1. OcCHOBHOE co/Iep:KaHue
Buonornyeckue u JXussle cuctemsl, Kak npeaAMeT u3ydeHus 6uonoruu. OTanuue )KUBBIX CUCTEM
CHCTEeMBbI 0T HeopraHuueckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue.

YpoBHH  oOpraHuzanuu  OMOCHUCTEM: MOJIGKYJSIPHBIM, KIETOYHBIA, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHHT), OMOChEpPHBIA.

Hayxu, n3yyarornyie 0nocucTeMbl Ha Pa3HBbIX YPOBHSIX OpTaHHU3aIlHH.

IIpakTHYeckoe 3aHATHE 5

CoiicTBa xuBbIX cucteM. CocTaBieHue TaOIHIBl YPOBHH OpTraHU3aIlUH KUBBIX CHCTEM.

OK. 02

OcHoBHbIE BU/IbI 1€SITEIbHOCTH CTYAEHTOB: PackpbIBaTh cofepaHe TEPMUHOB U TIOHSTUN: CUCTEMa, OMOJIOTHYECKasi CUCTEMa,
AJIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM, OOMEH BEIIECTB, pa3MHOKEHHUE, POCT, pa3BUTHE,
HACJIEICTBEHHOCTh, N3MEHYHBOCTD, Pa3APAXKHUMOCTh, SJHEPT03aBUCUMOCTh, YPOBHHU OpPTraHU3alNU KU3HU (OnocucTeM).
XapaKTepI/ISOBaTI) IPUHOUIIBI OPraHu3alnuu OHMOCHUCTEM: OTKPBITOCTH, BBICOKAA YIIOPAJOYCHHOCTE, CaMOPETYJIALIUA, HEPAPXUIHOCTD.
[TepeuncnsaTh yHUBEpCaTbHBIE CBOMCTBA JKUBOTO: €IMHCTBO XUMUYECKOTO COCTaBa, Pa3paKUMOCThb, ABMKCHHE, HACIECTBEHHOCTb,
M3MEHYUBOCTh, IBOJIIOIHS (MPUCIIOCOOIEHNE

K U3MEHSIONIMMCS YCIIOBUAM). [IpuBOANTE MpUMepBl OMOCHCTEM pa3HOTO YPOBHS OPTaHU3ALUU U CPABHUBATH MPOSBICHUS CBOIMCTB
’KMBOTO Ha Pa3HBIX YPOBHSX. XapaKTepU30BaTh OCHOBHBIE MTPOIECCHI, TPOTEKAIOIINE B OMOCHCTEMAX

00OMEH BEIIEeCTB U MPEBpAIlCHIE YHEPTUHU, CAMOBOCIIPOH3BEICHIE, caMoperyisinusi, pazsutue. CobonaTh npaBuia 0epeskHOTO
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| OTHOMIEHHMS K KMBOI IPUPOJIE FTOMEOCTa3, POCT U PA3BUTHE.

Paznen 3. Xumuuyeckuii COCTaB U CTPOEHHE KJIETKHU

Tema 3.1.
XUMHYeCKHi
COCTaB M
CTPOCHHE KJIETKHU

OcHOBHOE co/lep:KaHue

XUMHYECKUN COCTaB KIETKH. XUMHUYECKHE JJIEMEHTBI: MaKpPOJIEMEHTBI, MHUKPOIJIEMEHTHI.
Boga u wmunepanbHble BemiectBa. (DyHKIMM BOABI M MUHEPAIBHBIX BEIIECTB B KIETKE.
[Tonnep:kaHue OCMOTHYECKOTO OanaHca.

benxu. CocraB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. HezameHumMsble u
3aMEHUMBIC AMUHOKHUCIOTHI. AMHHOKHUCIOTHBI cOcTaB. XHMHUYECKHE CBOMCTBa OEJIKOB.
buonornueckne GyHKIMN OSIKOB

®epMeHThl — Ouonornuyeckue KaranusaTopsl. CTpoeHue (epmMeHTa: aKTHBHBIA LEHTP, OK. 02
cyoctparHas  crneuuduuHocte.  Kodepmentel. Butamuubel.  Otiauuus  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrieBoasl: MOHOcaxapuabl (IJIOKO3a, pubo3a M Je30KcHpub03a), aucaxapuabl (caxaposa,
JAKTO33a) M TOJHcaxapuabl (Kpaxmal, TJIMKOTEH, LeJUIono3a). buomorndeckue QyHKIuM
yrieBoaoB. Junuasl: Tpurnuuepusl, Gochoaunuasl, crepousisl. I'uapodunbHo-ruapodoOHbIe
cBolicTBa. buonoruueckue ¢pyHkuuu nunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB U JIMIUIOB Kak
HCTOYHUKOB DHEPIUH.

Hykneunosbsie kucnorsl: JJHK u PHK. Hykineornapl — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u gynkiun JIHK. Crpoenue u pynkunu PHK. AT®: ctpoerne u pyHKIUH.

OcHoBHBbIE BHABI [JeATEJbHOCTH CTYAeHTOB: PackpeiBaThb coJep’KaHUE TEPMUHOB U TMOHSATHI: 3JIEMEHThI-OMOTEHBI,
MaKpOdJIEMEHThI, MUKPO3JIEMEHThI; MUHEpaJIbHbIE BELIECTBA, MOJIEKYJa BOABI KAaK JMIIOJb, BOJAOPOJIHBIE CBSI3U; TMAPO(UIbHbBIE U
ruipo@oOHbIe BemlecTBa. Jloka3blBaTh €IUHCTBO 3JIEMEHTHOIO COCTaBa Kak OJHO M3 CBOWMCTB JKMBOTO. Pacmpenensrth XUMUYECKHe
AJIEMEHTHI 110 TPYMNIIaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOI'O IPEACTABUTEIBCTBA B OPraHU3ME; XapaKTEPU30BaTh POJIb OTAEIbHBIX
AIIEMEHTOB. BBIABIATH CBA3b MEXAY COCTaBOM, CTPOCHHMEM MOJIEKYJIbI XMMHYECKOIO COEAMHEHMS U €ro (YHKIUSIMHU B KIIETKE.
PackpbIBaTh cojepxkaHWe TEPMMHOB U MOHATHH: OEIKH, MOJTUMEpPBl, MOHOMEPbI, aMUHOKHUCIIOTHI, MENTHIHAS CBSI3b, MOJHUIENITH,
JeHaTypanus. XapakTepu30BaTh OEJIKU KaK KJIAacC OpraHMYeCKUX COEAMHEHUM; KIACCU(PUIIMPOBATh UX MO CTPOEHUIO (TI00YIspHbIE
U (uOpWUIsIpHBIE OENKN), MEePeYUCIiTh U XapaKTepu3oBaTh (GyHKIMHM OenkoB. PackpbiBaTh cojepKaHWE TEPMUHOB U IMOHSTHUI:
(bepMeHTbI, aKTUBHBIN LIEHTpP, CyOCTpaTHas CIeHU(PUUHOCTb, KODEPMEHTHI, OENKU-aKTUBATOPBl U OCIKU-MHTUOUTOPHL. YKa3bIBaTh
OoTIANYusl (EepMEHTOB OT HEOPraHWYECKHUX KaTalu3aTropoB. PackpblBaTh colepkKaHHE€ TEPMUHOB M IOHSTUH: YIJIEBOJHI,
MOHOCaXapuabl, IUCaXapuabl, IOJHUCAaXxapuibl, TIJIIOKO03a, pubo3a, ne3okcupubo3a, caxapos3a, JaKTo3a, MajbTo3a, LEJUII003a
(kJIeT4aTKa), Kpaxmai, TIAMKOTeH; JIMIHU/bI, TPUIIIULEPUIbl (KUPHI, Macia), GochoIunuIbl, CTeporIbl. XapakTepru30BaTh YIiIeBOIb,
JUOHUABI KaK KjaccopraHumdeckux coeauHeHuid. KiaccmuuuupoBarh yrieBoabl M JIMIHABI IO CTPOEHHUIO; MEPEeUHUCIATh (PyHKUIUU
YIJI€BOAOB U NUNHI0B. CXeMaTH4ecKu N300pakaTh CTPOCHHUE MOJIEKYJ YIJIEBOJOB, JIUMHIOB. PackpbIBaTh cojep:kaHle TEPMUHOB U
noHsATUH: Ae3okcupuOonykienHoBas kucinora (JAHK), pubonyknennosas kucimora (PHK), HykimeoTua, monmMHyKI€OTHAHAS IIEMb
(MONMMHYKIEOTHA), KoMIuleMeHTapHOCTh, ¢yHkuun JIHK (xpanenme m mepenada HaciencTBeHHOM wuHpopmanmu); Buasl PHK

(nHbOpMaIIMOHHAsI, TPaHCIIOPTHAs, pubocomaiibHast); agaeHo3uHTpudochaT (ATD), makpospruveckas CBsI3b. XapaKTEPHU3UPOBATh
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HYKJICHHOBBIC KHCIIOTHI KaK XUMUYECKUE COSAMHEHUS U HOCUTEN HAaCIeACTBeHHON nHpopmaru. OTMedaTh 0COOEHHOCTH CTPOCHUS
Moutekys HykiaenHOBBIX KucioT (JJHK, PHK) u AT®. Cxemarnuecku n3o0paxaTh CTPOESHHUE HYKJICOTHIOB, MOJIEKYJI HYKJICHHOBBIX

kucior, ATO.

Tema 3.2. OCHOBHOE coJiep:KaHue 2 OK. 01
Hcropus u HuTonorus — Hayka o kietke. Kinetounas Teopus — npuMep B3auMoIeHCTBUS uei u (akToB B OK. 00
MeTOoAbI HAYYHOM MO3HAHUH. MeTO/Ibl N3yYeHHS KIICTKH. ]
U3y4eHus OcHoBHbIE BH/IbI 1€SITE€IbHOCTH CTYAeHTOB: PackpbIBaTh COJEpKaHUE TEPMUHOB U MOHATHI: KJIETKA, IUTOJIOTHUS;
KJIETKH. PacKpbIBaTh COJIEPIKaHUE TIOJIOKEHUH KIETOYHOU TeopuH. [lepeunciste 1 xapakTepu30BaTh OCHOBHBIE METO/IbI U3YUEHHUSI KIIETKU:
Kierounas (IpUTOTOBIIEHHE CPE30B, OKpAIlIMBAHNE, MUKPOCKOIIUPOBaHUE, IICHTPUYTUPOBaHUE, KyJIbTUBUPOBAHUE KIIETOK U TKaHEH)
TeopHus.
Tema 3.3. Kiterka OcHOBHOE coJiep:KaHue 2
KaK  1eJOoCTHast Krnerka kak memoctHas »xuBas cuctema. OOIIue MpHU3HAKK KIETOK: 3aMKHYTas Hapy»KHas
JKHBasi cucTeMa. | MeMOpana, mojekyisl JJHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.
YpoBHH Tumsl  KIETOK: JyKapuoTHueckas W  mpokapuoruyeckas. (OcoOEHHOCTH  CTPOCHUs
OpraHu3auuu npokapruoTuueckon kietku. Kierounas crenka 6akrepuii. CTpoeHHE SyKapHUOTUUECKON KIIETKH. OK. 02
KJIETOK OcHOBHBIE OTIMYHUS PACTUTEIBHOM, JKUBOTHOW U TPUOHOM KJIeTKHU. [[OBepXHOCTHBIE CTPYKTYPHI — OK. 04

KJIETOYHAsl CTEHKa, IIMKOKAIMKC, uX (QyHkuuu. Ilnasmatmueckass memOpaHa, ee CBOWCTBa U '

GbyHKIIH.

IIpakTnueckoe 3ansiTHe: CpaBHeHHe YKAPHOTHYECKONH M NMPOKAPEOTHYECKOH KJIETKH.
W3yuenune cTpoeHHs KIETOK PACTeHHH, )KMBOTHBIX U OaKTepHil 1MOJ MHUKPOCKOIOM Ha T'OTOBBIX 2
MUKpOINpernaparax 1 Ux OlUCaHue.

OcHoBHbIE BH/BbI /AeATEJBLHOCTH CTYIEHTOB: PAacKpbIBaTh COJAEpPKAaHHE TEPMHHOB U TMOHITHHA: KIETKH (dyKapuUOTHUYECKas,
MPOKApUOTUYECKAasl), TUIa3MaTHYecKass MeMOpaHa (TuiasManemMma), TJIMKOKAIMKC, TPAHCIOPT BEUIECTB (IMaCCUBHBIM, AKTUBHBIN),
sHAOIUTO3 ((harounTo3, MUHOIUTO3), IK30IUTO3, KIETOYHAs CTEeHKa, Hykieoua. CpaBHUBATh MEXIy COO0OH JYKapHOTUYECKUE H
MIPOKAPUOTHYECKHE KIETKH; OTMEYAaTh CXOJCTBO M PA3JINUUs B CTPOCHUH KJIETOK OAKTEpHil, )KHBOTHBIX, PACTEHUN U TPUOOB.

Pa3nea 4 )KuzHenesiTeJbHOCTD KICTKH
Tema 4.1. O6Mmen OcHOBHoOe€ coJep:KaHue 2
BEILEeCTB. O6meH BemecTB. AcCUMUISAIUS (TJIACTHUECKU OOMEH) M JUCCUMIIIALUS (dHEPreTUYeCKui
Inacruyeckui 0o0MeH) — JBE CTOPOHBI ennHoro mporecca. PorocuHTe3. XeMOCHHTE3. XEMOCHHTE3UPYIOIINe 2
o0MeH. OakTepuu. JHEepreTH4ecknii 0OMEH B KIIETKE. OK. 01
doTtocuHTE3. OCHOBHbIE BH/IbI 1€SITEJILHOCTH CTY/IEHTOB: OK. 00
XemocuHTE3. PackpeiBaTh conepkaHue TEPMUHOB U MOHSATHI: OOMEH BEIIECTB M MPEBpAIICHHE SHEPTUu '
JHepreTuyeckuii | (MetaboM3M), aCCUMUJISIINSA, TUIACTHYECKHI OOMEH, AMCCHMUIISAIIUS, SHEPreTHYECKUN OOMEH,
o0MeH. dboTtocunTes, hoTonus, pochopunrpoBanue, MEPEeHOCUUK TPOTOHOB, XEMOCHHTE3.
OnuceiBath (POTOCHHTES, MPOIIECCHI, TPOTEKAIOIINE B CBETOBOM M TeMHOBOU (haze. BBIIBIATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEX]Y IOTJIONIEHUEM COJIHEYHOM SHEPruu XJOpoPWIIOM U
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cuHTe30M MousieKynl AT®. CpaBHUBaTh MCXOJHBIE BELIECTBA, KOHEUHBIE NMPOAYKTHI U YCIOBHS
MPOTEKaHUs peaklMil CBETOBOM M TeMHOBOW (a3bl ¢oTtocuHTe3a; CpaBHUBATh (HPOTOCHHTE3 U
xemocuHTe3. OneHnBaTh 3HaYeHHE (POTOCHHTE3a M XeMOCHHTE3a /IS )KU3HU Ha 3eMIie.

Tema 4.2.
HexkaeTounble
¢opMbI KU3HU —
BHPYCBI.

OCHOBHOE cO/Iep:KaHue

Hexnerounsie ¢hopmbl sxu3Hu — BUpYChl. McTopus otkpeitus BupycoB (1. M. MiBaHOBCKMIA).
OcoOeHHOCTH CTPOEHHSI W JKM3HEHHOTO IMKJIA BHpYcOB. bakrepuodaru. bonesnu pacteHui,
KMBOTHBIX M 4YE€JOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHoneduuurta yenoseka (BUY) —
Bo30yautens CIIMJla. OOparnast TpaHCKpunius, peBepraza W wuHTerpasza. IIpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUH.

IIpakTuyeckoe 3ausiTue: Hexnerounsie (OpMBI )KU3HU — BHPYCH. BupycHbIe 3a001eBaHMS.
[Tpodunaktrka BUpycHBIX 3a00JIeBaHUN — COCTABJIEHUE PEKOMEH IAIHii

OcHoBHbIE BH/JbI /JeAITEJbHOCTH CTYJEHTOB: PackpblBaThb coOJep)KaHUE TEPMUHOB U
NOHATUI: BUpPYC, BUPYCOJIOTHs, Karcuj, Oakrepuodar, BUpyC HMMMYyHOAe(UIMTA UeEIOBEKA
(B1Y), onkoreHHble BUpPYCHI. XapaKTE€pPHU30BaTh BUPYCHl KaK HEKJIETOUHYIO (OpMY JKU3HU;
0COOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH BUPYCOB. ONMCHIBATh KU3HEHHBIN LIUKJI BUPYCOB
UMMYHOJIe(HUIINTA YEITOBEKa; pa3nuiaTh Ha pucyHkax BTM ((Bupyc Tabaunoii

Mo3aukH), Oaxtepuodar, BHNY. OOocHOBBIBaTE U coOMOAaTh Mepbl MNPO(YUIAKTUKH
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JiIeBaHUM (peCIMpaTOpPHBIE, JKETYJOUYHO-KUIIEYHbIE, KIEIIEBOM
sanedanut, BUU-undexums)

OK. 02
OK. 04

Pa3nes 5 Pa3MHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 5.1
Ku3HeHHbIH
IUKJI KJIEeTKH.
Jleenne KJIeTKH.
MuTto3

OcHoBHOE coepKaHue

Kierounslii iy, uiau sKM3HEHHBIN 1TUKI KieTku. aTepdasza u Mutos.

[Ipoueccrl, mpoTrekaromue B uHTepdasze. Pernmkanus — peakius matpuyHoro cunreza JJHK.
Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapuoTwm. JUTUIOWTHBIN W TaruIOMIHBINA
XpOMOCOMHBIE ~ Habopbl.  XpoMmaTuabl. LluTomornyeckue  OCHOBBI  PAa3MHOXKEHHS U
WHIUBUYAIBHOTO pPa3BUTHsS OpraHu3moB. Jlemenwe knetkm — wMuTo3. Cramum MHTO3a.
[Ipoueccsl, MpoOUCXOAAIIME HA Pa3HBIX CTAIUSIX MHUTO3a. DBHOIOrMYECKUMH CMBICIT MUTO3a.
[Tporpammupyemast TuOeIb KJICTKH — arorTo3.

IIpakTuuyeckoe 3ansTHe. CocraBieHue Tte3ncoB Mwutos. Omnmcanue ¢da3. HaOmonenue
MHTO3a B KJI€TKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax

OK. 02
OK. 04

OcHOBHbBIE BHBI 1€TE€JIbHOCTH CTYACHTOB!

PackpeiBaTh copepkaHHe€ TEPMHHOB W TIOHATUM: KJIETOYHBIM IMKJI, HHTepdasza, peayIuIMKaius, XpoMocoMma, KapHUOTHII,

TaIuTONIHBIN, TUTUIOMIHBIN XpOMOCOMHBII Ha0Op, XpOMAaTH B, MUTO3 €T0 cTaauu: nmpodasa, meradasa, anadasa, Tenodasa.

OnuceiBaTh JKU3HECHHBIN LUKI KIETKH; MEPEUYUCIATh M XapaKTEPU30BaTh IEPUOIBI KICTOYHOIO LMKJIA, CPAaBHUBATH MX MEKIY
co0oi. OnuUCHIBaTh CTPOCHHUE XPOMOCOM, KaPUOTUIIOB OPraHU3MOB, CPABHUBATH XPOMOCOMHBIE HA0OPHI Ki1eToK. CpaBHUBATH CTAHH
MUTO3a. Pa3znuyate Ha MUKpoIpenaparax U puCyHKax CTaJuu MUTO3a. PackpbiBaTh OMOJIOTMYECKUI CMBICT MUTO3A.
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Tema 5.2 ®opmbl

OcHoBHOe coepkaHue 2

Pa3MHOKEHUs @®opMbl pa3sMHOXKEHUS OPraHU3MOB: Oecrosioe W MosoBoe. Buapl 0ecrnonoro pa3MHOMKEHMS:

OpPraHM3MoB. JIeTICHHE HaJBOE M TOYKOBAHWE OJHO-M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE, BETETATHBHOE

Meiio3 pasMHOKEeHHE. VICKycCTBEHHOE KIOHMPOBAaHHME OPIraHU3MOB, €r0 3HAYCHHE U1 CEJICKLUU.
[TonoBoe pa3MHOXkeHUE, ero otiauuusi oT Oecrmonoro. Meio3. Craauu Mmeiio3a. [Iporeccsi, OK. 02
IpoucxojsamMe Ha craauax Menosa. Ilosemenwe xpomocom B Menose. Kpoccunrosep. OK. 04
buosornueckuii CMbICI M 3HaYEHUE MEH03a.

IIpakTH4yeckoe 3aHATHE.. COCTABICHUE OMOPHOIO KOHCHekTa Melos. M3yuenue ctpoeHus
II0JIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax 2
OcHoBHbIE BH/BI AeATEJILHOCTH CTYAEHTOB: PackpblBaTh COJEp)KaHWE TEPMHHOB U IMOHATUH: Pa3MHOXKEHHUE, KJIIOH, IOJIOBBIE

KJIETKH (raMeTsl), AHIEKIeTKa, CIIepMaTo30U]], 3UroTa, JeJIeHUe HaJBOE, IMOYKOBAHHE, CIOPYJsALuUs, (parMeHTanus, BereTaTUBHOE
pa3MHOXXEHHE, CEMEHHOE pa3MHOXEHHE, OIbUICHUE, JBOMHOE OIUIOJOTBOPEHHUE, IIOJIOBBIE JKEJIE3bl, CEMEHHUKH, SMYHUKH,
OIJIOZIOTBOpEHHE (HapyXHOe, BHyTpeHHee). PackpbiBaTh cojepkaHHE TEPMUHOB W IOHATHM: MeHO03, KOHBIOTALUs XPOMOCOM,
nepekpecT (KPOCCHHTOBEP) XPOMOCOM, TaMeThl. XapaKTepH30BaTh MeH03 Kak CIOCO0 KJIETOYHOTO JIEIEHUs; OMUCHIBATh MEHO3 M0
CTaJusIM; CPaBHMBATh CTaJUM MeHo3a MU MUTO3a. Pa3znuuaTh Ha pUCYHKax CTaJAMM Mei03a; pacKpblBaTh OMOJIOTMYECKOE 3HAUCHHE
Meno3a.

Tema 5.3 OcHOBHOE coJiep:KaHue 2

Oo0pa3zoBanue u I'ameTorenes — mporecc 00pa3oBaHMs IMOJIOBBIX KJIETOK Y >KUBOTHBIX. Il0JOBBIE Kemne3bl:

pa3BuTHE CEMEHHMKU U sAnYHMKU. OOpa3oBaHHE M pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CrepMaTO30U[, 2 OK. 02

MOJIOBBIX KJIETOK. | SHIeK/IeTka) — chepMaToreHe3 u ooreHe3. (OCOOEHHOCTH CTPOEHHUs SHLIEKIETOK U

Onionorsopenne | cnepmato3onjoB. Omnonorsopenue. [lapreHorenes.
OcHoBHbIE BU/IbI 1eSITeIbHOCTH CTYAEHTOB. PacKpbIBaTh co/lepiKaHNEe TEPMUHOB U MMOHATHI: TaMETOreHe3, ClIEpMaTOreHE3,
OOT€HEe3, CIIEPMaTO301 1, aKpPOCOMa SIHIIEKIIeTKaA, MOJIIPHbIE TeNbLA. XapaKTepru30BaTh 0COOEHHOCTH raMeTOreHe3a Y )KUBOTHBIX U €ro
CTa/lMu; MOJIOBBIE KJIETKU )KMBOTHBIX U OMHUCHIBATh Mpoliecc uX pa3Butusa. CpaBHUBAThH cliepMaToreHe3 u oorenes. OnuckiBaTh
OIJIOZIOTBOPEHHE, OMOJIOTHYECKOE 3HAYEHUE OILIOI0TBOPEHHSI.

Tema 5.4 OcHOBHOE coJiep:KaHue 2

NuauBuayanasHoe WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl OK. 02

pa3sBuTHE SMOPHOHAIBHOTO Pa3BUTHS y TO3BOHOUHBIX )KUBOTHBIX: 2

OpraHu3mMosn OcHOBHBIE BH/BI 1eSITeJILHOCTH CTYAEHTOB  PackpbIBaTh cofiep aHue TEPMUHOB U MOHATUN: OHTOT€HE3, YMOPHOreHe3, 3UroTa,

npoOneHue, 6JacToMepsl, MOpyiia, Oactysa, 0JacToIelNb, racTpyia, HeMpyIia, OpraHOTeHEe3; 3apOIBIIIEBhIE JIUCTKU: IKTOJEpMa,
Me307iepMa, SHTO/IepMa; TOCTAIMOPHUOHAIIEHOE Pa3BUTHE: IPSIMOE U HeTIpsiMoe (JIMYMHOYHOE); MeTaMopd03, Meracropa, MUKpOCIopa,
MBUIBIIEBOE 3€PHO, CIICPMHH, 3aPOBIIIEBhIA MEIIOK, TBOMHOE OTUIOIOTBOPEHHE.

OHpe,Z[GJ'ISITB 3Tallbl 3M6pI/IOHaHLHOI‘O Pa3BUTHA XOPAOBBIX HA CXEMaAX U NpCriaparax U ONHUChIBATL MMPOLICCChI, MPOUCXOIAIINC Ha
KaXXJIOM dTare.
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CpaBHUBATH IEPUOIBI OHTOTEHE3A; IPSIMOE U HEMPSIMOE (JTMUMHOYHOE) TOCTIMOPHOHATBHOE PA3BUTHE, 3aPOIBIIIN YEIIOBEKA U IPYTUX
XOpAOBbIX. OOBACHATH OMOJIOTrHYECKOE 3HAYCHHE PAa3BUTHS C METaMOP(O30M; OTPULIATEIILHOE BIUSHUE AJIKOTOJIsl, HIKOTUHA U
JIPYTUX TEPATOTEHHBIX (PAKTOPOB HA Pa3BUTHE 3apO/IbIIa YeIoBeka. ONMUChIBATh MPOIECC ABOWHOTO OTUIOOTBOPEHUS Y IIBETKOBBIX
pacTeHui

Pasznea 6 Hacaencr

BEHHOCTH U HBMEHYUBOCTH OPraHu3smMoB

Tema 6.1 OcCHOBHOE cO/Iep:KaHue

I'eneruka — [Ipenmer u 3agauu reHeTUKH. POib IUTONIOTMU M SMOPHOJOTMH B CTAHOBJICHWU T'€HETHKH. OK. 01

HayKa o0 Bkimag poccuiickux M 3apyOeXHBIX Y4Y€HBIX B pPa3BUTHE TIE€HETHKM. MeTonbl TI'€HETUKU OK. 0

HACJIEACTBEHHOCT | (TMOPUIOJIIOTUYECKUN, ITUTOICHETHUYECKUH, MOJEKYIIpHO-  TreHeTudyeckuil). OCHOBHBIC '

Hu TEeHETUYECKUE TIOHATUS. | 'eHeTHUeCcKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaX CKPEIIMBAHUM.

H3MEHYHUBOCTH OcHOBHBIE BH/bI 1eSITEJILHOCTH CTYA€HTOB: PacKpbIBaTh coaepKaHne TEPMUHOB U MMOHITUI: T€H, TeHOM, TeHOTHII, ()EHOTHIL,
XPOMOCOMBI, aJUIeJIbHbIE TeHBI (AJJIENIN), FOMO3UI0Ta, FeTepO3UroTa, JOMUHAHTHBIHN MPU3HAK (I'€H), PELIeCCUBHBIN NPU3HAK (T€H),
qucras TuHUs, Tuopu. [lepedncisaTs u XapakTepru30BaTh METOABI T€HETUKN: THOPUIOIOTHYECKUH, ITATOT€HETHYECKHH,
MOJIEKYJISIPHO- TEHETUUECKUN; JOMUHAHTHBIE U PELIECCUBHBIEC IPU3HAKU PACTEHUN U )KMBOTHBIX. [101b30BaTHCS reHeTHYECKON
TEPMHUHOJIOTHEN U CUMBOJIMKOMN IS 3alIMCH T€HOTUIMYECKUX CXEM CKPEIMBAHMUS.

Tema 6.2 OcCHOBHOE cO/Iep:KaHue

3aKkoHOMepHOCTH 3aKOHOMEPHOCTH HacJel0BaHUs NIPU3HAKOB, YCTaHOBJIEeHHbIE I'. MenneneM. MoHorudbpuaHoe

HACJIeI0BAHUS. CKpelIrBaHue. 3aKOH eIMHO00pa3usi THOpPHUIOB MEPBOTo MoKoJeHUs. [IpaBuiio JTOMUHUPOBaHMUS. OK. 01

Monorn0puaHoe | 3aKOH pacHICIUICHWsT TpU3HAKoOB. [wmoTte3a 4wwuCTOTHI Tamer. [lomHoe ¥ HemoiHOE OK. 00

" AurudpuaHoe JOMUHHMpOBaHue. JIMrnOpHuIHOE CKpelMBaHue. 3aKOH He3aBUCUMOI0 HacJIeJ0BaHUS PU3HAKOB. ’

CKpelMBaHue. [{uToreHeTnyeckne OCHOBBI JUTHOPUIHOTO CKpEIIMBaHMS. AHaIM3UPYIOIIEe CKpEIINBAHUE.

3akon Vcnonp30BaHue aHATM3UPYIOLIET0 CKPEIMBAHUS ISl ONPEIETICHUs] TEHOTUIIA OCOOH.

HEe3aBHCHMOI0 OcHOBHbBIE BU/IbI JESATEIBLHOCTH CTYJEHTOB: PackpbiBaTh cojiepkaHne TEPMUHOB M ITOHATUI: MOHOTHOpUIHOE

HACJICA0OBAHUS CKpelllMBaHNe, PEHOTUITNYECKUE TPYIIIbI, THOPUI0JIOTMYECKUIM METO/T, YUCThIE TUHUM, JOMUHUPOBAHNE T€HOB (TMIOJIHOE, HETIOIHOE),

NPHU3HAKOB paciuerieHre B moToMcTse. OnuchbIBaTh METOAUKY NpoBeneHus. I'. Menaenem onpIToB 0 U3y4EHHIO HACIEA0BaHUs OJHOM Maphl

CKpeluBaHue. MIPU3HAKOB y TOpPOXa MOCEBHOT0. PackpbIBaTh coaepkaHue 3aKOHOB €IMHO00pa3ysi TMOPUIOB MEPBOT0 MOKOJIEHUS U 3aKOHA
paciuerieus. OObSCHATh TUIIOTE3Y YHCTOTHI TaMeT. 3alluChIBaTh CXEMbl MOHOTMOPHAHOTO CKPEIIMBAHUSA, OOBSICHATh €T0
IIUTOJIOTMYECKHE OCHOBBI M peIllaTh FTeHETUYECKHE 3a7a4ll HA MOHOTHOPHUIHOE CKpeluBaHue. PackpbIBaTh coepx aHue TEPMUHOB U
MOHATHI: TUrHOPHUIHOE CKpEeLIMBaHUE, aHaIU3upyloliee ckpeuuBanue. OnucbBaTh ONBITH I'. MeHens mo u3y4eHuto Haciue10BaHus
JBYX Iap NPU3HAKOB y TOPOXa MOCEBHOI0. PackpbIBaTh cofepkaHUe 3aKOHA HE3aBUCUMOIO HACJIEJOBaHUsI IPU3HAKOB.
[IpuMeHsITh MaTEMaTHYECKHI pacyeT ¢ MOMOIIBIO METO/a MEPEMHOKEHHS BEPOSTHOCTEHN U 3aIHCh C TOMOIIbIO (DEHOTUITHYECKUX
panuKaioB pacIICIUICHUs] IPU3HAKOB Y TOTOMKOB 1O ()€HOTHUITY M T€HOTHITy. 3allUChIBATh CXEMBbI AUTHOPHIHOTO CKPEIIMBAHUS,
OOBSICHATH €r0 IIUTOJIOTMYECKHE OCHOBBI U PelllaTh T€HETHYECKUE 3a1a4u Ha TUTHOPHIHOE CKpElMBaHue

Tema 6.3 OcHoOBHOe co/iep:KaHue

I'eneruxa moJa. 2 OK. 02

HacaenoBanue
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NPHU3HAKOB,
CleIJICHHBIX ¢
0JI0M

CueruieHHOe HacneoBaHue nMpu3HakoB. Pabora T. Moprana 1o CremnjieHHOMY HacJIe0BaHUIO
reHoB. HapymeHnue cuerieHuss T€HOB B peE3yJbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAas TeOpus
HACJIEACTBEHHOCTH. [ eHeTHUeCKHe KapThl.

OcHOBHBIE BU/IbI 1eSITeJIbHOCTH CTYIeHTOB: PacKpbIBaTh CojiepKaHUE TEPMUHOB U MOHITHI: CIICTUICHHOE HACJIE0BAHUE
MIPU3HAKOB, PEKOMOMHAIIMS T€HOB, TeHETUYECKHE KapThl XpOMOCOM, MOpranuia. HazpiBaTh OCHOBHBIE TIOJIOKEHUS XPOMOCOMHOM
TEOpUU HacleAcTBeHHOCTH T. Moprana; packpbeIBaTh cojepkanue padotsl T. MopraHa mo CHerieHHOMY HacJIeIOBaHUIO TCHOB U
MIPUYMHBI HAPYIICHUS CLETIIICHUS MKy TeHaMU. 3aiChIBaTh CXEMbI CKpELIUBAHUS MPU CIETUIEHHOM HACJIeI0BaHUH, OObICHATD
MIPUYMHBI PEKOMOMHAIINY T€HOB, OIIPEACIATh YMCIIO TPYII CHEIUICHHUS T€HOB; PEIIaTh TCHETUYSCKUE 3aaUl Ha CIETIIICHHOE
HACJIEJOBaHHE

Tema 6.4
HacaeacrBenHnoc
Tb "
H3MEHYHBOCTh

OcHoOBHOe coiepKaHHe 2

H3menunBocTh. BHapl H3MEHYMBOCTH: HEHACJIEACTBEHHA U HACJIEACTBEHHAS.

Pormb cpenpl B HEHAcCEACTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHON
W3MEHUYMBOCTHU. BapualimonHblii psi u BapualimonHas kpuas. Hopma peakuuu npusHaka.

KonmuuecTBeHHble M  KayeCTBEHHbIE TMpU3HAKM W UX HopMa peaknuu. CBoiicTBa
MOAU(GUKAITMOHHOW H3MEHYMBOCTH. HaciencTBeHHas, WJIM TEHOTHIMYECKAas HW3MEHUYHUBOCTb.
KoMOuHaTuBHasT W3MEHYMBOCTH. Mel03 H TIOJOBOWM MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTH.  MyTanMoHHas  W3MeHYMBOCTh.  Krmaccudukamumss  MmyTanuii:  TEHHBIE,
XPOMOCOMHBIE, T€HOMHbIe. YacToTa W mnpuuuMHbl MyTanuid. MyrtareHHble (QakTopbl. 3aKoH
FOMOJIOTUYECKUX PsANOB B HacieACTBEeHHOM wu3MeHunBoctd H. WM. Basunosa. Bresnepnas
HaCJICACTBEHHOCTh ¥ U3MEHUNBOCTH

OK. 02
OK. 04

IIpakTHyeckoe 3ansiTHe: AHaTU3 MyTalMil y Apo30(UIIbl Ha TOTOBBIX MUKpOIpenapaTax 5

OcHoBHBIE BUIBI 1eSITeIbHOCTH CTYA€HTOB: PacKpbIBaTh co/iepKaHUE TEPMUHOB U TIOHATHI: ”3BMEHUYNBOCTb, HACJIEICTBEHHAs
W3MEHYMBOCTH, HEHACIICJICTBEHHAS] K3MEHYHUBOCTh, MOIU(PUKAIIMOHHAS U3MEHYHBOCTh, BAPUAIIMOHHBIN Psijl, BApUAHTA, BapUaIlMOHHAS
KpHWBasi, IpU3HAK, HOPMa PEAKIMHU, KOTUYECTBEHHbIE U KaueCTBEHHBIC TpU3HaKU. KinaccupuimpoBaTh BUABI H3MEHYMBOCTH U
Oouosornueckne ocooeHHocTu. [lepednciaTh cBoMCTBAa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH U OOBSICHATH €€ 3HaUeHUe sl OPTaHU3MOB.
Paznuuate KOIMYECTBEHHBIE U KAYECTBEHHBIE TPU3HAKU; CTPOUTH BApUALMOHHBIN P, BAPUALIMOHHYIO KPUBYIO, BBIUYUCIIATH CPEAHEE
3HAYEHWE NMPU3HAKA BBISABIISITH UX

TeMma 6.5
T'eneruka
YyeJIoBEeKa

OcHoBHOE coep/KaHHe 2

l'eneruka wuyenoeka. Kapuotun demoBeka. (OCHOBHBIE METOIbI TEHETUKH YEJIOBEKa:
TeHEaNOTHYEeCKUi, ONM3HEIOBBIA, IUTOTCHETUYECKUH, OHOXUMUYECKUH, MOJEKYISIpPHO-
reHetnueckuii. COBpEMEHHOE ONpeAeiCHUE T'E€HOTHUIIA: TOJHOTC€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHUEe, B ToM uucie ¢ nomomrsio [1[P-ananu3a. HacnencTBeHHbIe 3a00neBaHUs
YyeJIOBEKa: TeHHEIE 00JIe3HH, O0IE3HN C HACIEICTBEHHOM

MIPEIPACTIOIOKEHHOCTHI0, XpOMOCOMHBIC Oone3Hrn. ComMaTHuecKue U TeHePATUBHBIC MYTAIlUH

OK. 02
OK. 04
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CronoBble KieTKH. [IpuHIUIBI 370pOBOrO 00pa3a >KU3HHU, JUATHOCTUKU, MPOPUIAKTUKUA U

JIeUeHHUs] TeHEeTHYeCKUX Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTHUPOBAHUE. 3HaueHHe

MEJIUIMHCKON TEeHETHKH B MPEIOTBPAIICHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHHI YeIIOBeKa.
IIpakTnyeckoe 3anaTHe:. COCTaBIEHUE U aHATIU3 POAOCIOBHBIX YEJIOBEKA 2

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH CTYAeHTOB: PackpbiBaTh co/iep:kaHe TEPMUHOB U MOHSATUN: KApUOTHUII YEJIOBEKa,
LUTOT€HETHYECKUI METO/I, TEeHEAIOTMYECKUN METO/I, POJIOCIIOBHBIE, OJIM3HELIOBBIM METO/1, HACIEICTBEHHbIE 00JIE3HU: (MOHOTEHHBIE,
C HACJIEJICTBEHHOM MPEIPaCIOI0KEHHOCTBIO XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE KOHCYIbTHpOBaHue. Ilepeuncisate 0COOEHHOCTH
M3Y4YEHUS TEHETUKH YeI0BEKa; MPUBOAUTH IPUMEPHI HACIEICTBEHHBIX O0JI€3HEH YenoBeKa, XapakTepru30BaTh METOAbI UX
npoduIakTHKH; 000CHOBBIBATH 3HAYCHUE MEIUKO-TEHETUIECKOTO KOHCYJIbTUPOBAHUS. BEISBISATE M CpaBHUBATH MKy COOOH
JIOMUHAHTHBIE U PELIECCUBHBIC MPU3HAKK YesioBeka. COCTAaBIATh U aHAIM3UPOBATh POJIOCIOBHBIEC YEJIOBEKA

Paznea 7 Ceaexknu

1 OPraHm3smMoB, OCHOBBI OHMOTEXHOJIOTHH

Tema 7.1
Cejekuus Kak
HAayKa U mpoiecc

OcHOBHOE cO/Iep:KaHue 2

Cenekiusi Kak HayKa W MPOIECC. 3apOoXKIEHUE CENEeKIUU U aoMectukanus. Yuenue H. U. OK. 02
BaBunoBa o 1meHTpax MHOrooOpasuss U TNPOHUCXOXKICHHUS KyJIbTYypHBIX pacTteHuil. LleHTpsl OK. 07
MPOUCXOKACHUA JOMAIIHUX KHUBOTHBIX. COpT, rnopozaa, miraMm

OcHOBHBIE BH/BI 1eATEIbHOCTH CTYACHTOB: PacKpbIBaTh COEpKaHNE TEPMUHOB U IIOHATHIM: CEJIEKIUs, COPT, IOPOJA, IITAMM,
JOMECTHKALMS, WU OJ0MAIlIHUBaHKE, LIEHTPBl MHOT000pa3us U MPOUCXOXKICHHS KyJIbTYPHBIX PACTEHUH U KUBOTHBIX,
rudpuan3aIys, UCKyCcCTBEHHbIH 0TOOp. Ha3pIBaTh U cpaBHMBATH OCHOBHBIE ATAIbl Pa3BUTHS CEJIEKLIUU.

N3narate yuenne H. M. BaBuiiosa o neHTpax NpoUCXO0XKACHUA KYJIbTYPHBIX PACTCHUH; Pa3IM4aTh LICHTPHI HA KapT€ MUPA, CBA3bIBATH
UX MECTOMOJIOKEHUE C OYaraMy BOSHUKHOBEHMSI IpeBHENIINX UBHIN3aunid. CpaBHUBATh COPTA KyJIbTYPHBIX PACTEHHM, TOPO/IbI
JIOMAIIIHUX UBOTHBIX U MX JAUKUX MpenkoB. OLeHUBaTh POjb CEIEKIUU B 00ECTIeYeHNHN POI0BOIBCTBEHHON 0€3011aCHOCTH
YEJI0BEUECTBA.

Tema 7.2 MeToabl
M JOCTHKEHHUS
ceJIeKInN
pacreHuii u
JKHBOTHBIX.
buorexnoJorus

OcHoBHOE coep/KaHHe 2

CoBpeMeHHbIE METOJbI CeJIeKIUH. MacCoBBIi W HMHIWBHUAYAIbHBIM OTOOPHI B CEJIEKIIUU
pacTenuii u KUBOTHBIX. OlleHKa dKcTephepa. BIM3KOPOACTBEHHOE CKpEIMBaHNE — HHOPHINHT.
Uucras nmuaus. CKkpemuBaHue YUCTHIX JIMHUN. [ eTeposuc, wim rudpunnas cuna. HepoactseHHoe
CKpemuBaHue — ayropuaunr. OtnanéHnas rubpuans3anys u e€ yCrexm.

HckyccTBEHHBI MyTareHe3 W MOJYy4YeHUE MOJUIIOUIO0B. JIOCTHMKEHHUS CENEKIMU PACTECHHI, OK. 02
KUBOTHBIX U MUKPOOPTaHU3MOB. OK. 07

buoTtexHomorus Kak oOTpaciab TPOM3BOJACTBA. [‘€HHas MHXKEHEpHUs. OTamnbl CO3JAaHUS
pexombunantHot JIHK u TpaHcreHHeix opranu3moB. Knerounas wunxenepusi. KiierouHble
KyJIbTYpbl. MUKPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHHil. KiIIOHHpOBaHWE BBICOKOMPOIYKTUBHBIX
CEeNTbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJOTMYeCKHe M 3THYeckue mpobiembl. MO —
TeHETUYECKU MO (UIIMPOBAHHbBIE OPTaHU3MBI.

OcHOBHBIE BU/IbI JeATEJIbHOCTH CTYAEeHTOB: PackpbIBaTh cojiep)kKaHne TEPMUHOB U MOHITUN: UCKYCCTBEHHBIH OTOOp, MAaCCOBBIH
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0TOOp, WHAMBUAYAIBHBI OTOOp, AKCTEphep, ONM3KOPOACTBEHHOE CKPEIIMBAHME, YUCTasl JIMHHS, TETEPO3UC, HEPOJICTBEHHOE
CKpeIllMBaHUE, WCKYCCTBEHHBIH MyTareHe3, mnonurionasl. CpaBHUBATH (OPMBI HCKYCCTBEHHOro oTOOpa (MaccoBoro u
WHIUBUAYAIBHOTO), BUILI THOpuAM3anuu (OJIM3KOPOJICTBEHHON M OTJAJICHHOH), CIOCOOBI MONYYEeHUS TOMUIUIONIO0B. [IpuBOIUTH
MPUMEPBI JOCTHKEHHUM CENTEKIINU PACTEHUN U )KUBOTHBIX.

PackpbiBaTh conepikaHHe TEPMUHOB W TOHSATUN: OMOTEXHOJIOTHS, KJICTOYHAs WHKCHEPHUsS, FeHHAas WHXCHEepHs, KIOHUPOBaHUE,
TpaHcreHHsle opranu3mMel, MO (reHeTndecku MOAU(PHUIMPOBAHHBIE OPTaHU3MbI). XapaKTEepU30BaTh OMOTEXHOJOTHIO KaK OTpacib
MIPOU3BOJICTBA, OCHOBHBIE JTIOCTHKCHUSI OMOTEXHOJIOTUH B 00JIACTH TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M MEUIIHHBI.

[lepeuncnsaTh ¥ XapakTepu30BaThb OCHOBHBIE METOJBI M JIOCTHKEHUS OMouHx)eHepuu. OOCYyXIaTh SKOJIOTMYECKHE U STUYECKHE
ACTICKThI HEKOTOPBIX MCCIIEAOBAHUN B 00JACTH OMOTEXHOJOTUH (KIOHUPOBAHUS, UICKYCCTBEHHOTO OIUIOJOTBOPEHUS, HAPABICHHOTO
W3MEHEHUs T€HOMAa M CO3/IaHMs TPAHCTEHHBIX OPraHU3MOB)

Pa3znea 8 DBosaronuonnass 0M0JI0rus.

Tema 8.1
IBoJonus 1
METObI eé
U3yYeHHsl.
HUcropus
pa3BuTus
NnpeACTaBJICHUM
00 >BOJIIOIIH

OcHOBHOE cO/Iep:KaHue 2

[Ipeanochuiky BOZHUKHOBEHUS SBOJIIOIIMOHHON TEOPUHU. DBOIOIMOHHAS TEOPHUS U €€ MECTO B
Ouosnoruu. BnusHHE 5SBOJIONMOHHON TEOPUU Ha pa3BUTHE OWOJIOTMUM U JIPYTHX HayK.
CupnerenbcTBa 3Boitonuu. llaseoHTonOrMUecKHE: MOCIEIOBATENBHOCTh IOSBIECHUS BUJOB B
MAJCOHTOJOTUYECKONW JIeTONMUCH, TMepexoaHble ¢opMmbl. buoreorpaduueckue: CXOACTBO U
paznmuune dayH U (Girop MaTEepUKOB U OCTPOBOB. DMOPHOJOTHUECKHE: CXOJICTBA W Pa3IAYHS
SMOpPHUOHOB pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, PYAUMEHTApPHBIE OpraHbl, aTaBU3Mbl. MONEKYIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB U HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0ONMYECKUX IyTeH Yy BCEX IKUBBIX
OpPraHHU3MOB.

OpomonronHas Teopus Y. Jlapuna. [Ipennoceuiku BO3SHUKHOBEHUS AapBUHU3MA. J[BHKyIIME
CWJIBI 3BOJIIOIMM BUJIOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE NPU OrPaHUYEHHOCTH
pecypcoB, HeonpeaenEéHHas U3MEHYHBOCTh, O0ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas Teopus sBosonu CTO) u e€ 0CHOBHBIE NOJIOKEHUS.

OK. 02

OcHoBHbBIE BUbI 1eSITEIbHOCTH CTYACHTOB !
PackpbIBaTh cojepikaHie TEPMUHOB M IOHSATHIA: SBOJIIOLUS, MepeXoiHble (POPMBI, (PUIOTEHETUYECKHE PSIbI, BUJIbI-IHIEMHKH,
BUJIBI-PENIUKTHI, 3aKOH 3apOJBILIEBOTO CXOJACTBA, OMOr€HETUYECKMH 3aKOH, T'OMOJIOTMYHBIE M QHAJIOTMYHBIE OpIaHbI
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. llepedncisaTs OCHOBHBIE OTallbl Pa3BUTHS DBOJIIOLMOHHOM TEOpUU. XapaKTepuU30BaTh
CBHJIETEJILCTBA IBOJIOLUU: MAJICOHTOJIOTHYECKHE, Ouoreorpapuueckue, 3MOPHOIOTMYECKHE, CPAaBHUTEIbHO- aHATOMUYECKHE
MOJIEKYJISIpHO- OnoxuMudeckue. [IpuBoauTE pUMepbl MepexoIHbIX (OPM OPraHU3MOB, (HIOT€HETUYECKUXPs10B. [IpuBOIUTS
(OpMYIMPOBKH 3aKOHOB OMOTEHETUYECKOTO U 3apOJIBIIIEBOTO CXO/ICTBA.

PackpbIBaTh cosepkaHre TEPMUHOB U TIOHSATHIA: CHCTEMaTHKa, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOP.

XapaKkTepru30BaTh OCHOBHBIE HBOJIIOLMOHHBIE MJIEH, KOHLEIIMN U TCOPUM; CPaBHUBATh B3MIAAbl Ha BuA U sBomonuio K. JInHHes,

K.b. Jlamapka, Y. lapBuna. OnienuBats BkjIax JIMHHES B pa3BUTHE CUCTEMATHKH U OOBSICHATH PUHIIUITEI ONHAPHONH HOMEHKIIATYPHI.

XapakTepu3oBaTh COAEpKaHWE W 3HadeHue HBOMOIMOHHOM KoHmenuuu K. b. Jlamapka. OinieHuBaTh €CTECTBEHHO-HAy4YHBIE M
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COLIMAJIBHO-DKOHOMUYECKHAE IIPEANOCBUIKM BO3HUKHOBEHUS »HBOMIONMOHHOW Teopun Y. JlapBuHa. PackpeiBaTh conep:xaHue
9BOJMIIOLIMOHHOW Teopun Y. JlapBuHA; CpaBHMBATb HEONPEIEIEHHYI0O U ONPEACIEHHYI0 HW3MEHYMBOCTb, E€CTECTBEHHBIM W
UCKYCCTBEHHBIH 0TOOp, (opMbl 6OpbOBI 3a cymiecTBoBaHHE. ONUCHIBATH MOJOXKEHHUS CHHTETHYECKOW Teopuu 3Bommouuu (CTI) u
00BACHATH €€ 3HaUEeHUE JIsI OMOJIOTUH.

Tema 8.2 Buna:
KPUTEPHUH H
CTPYKTYpAa.
Honmyasimusa kak
KaK
3jIeMeHTapHasi
eIMHHMIIA BUIA

OcHoBHOE coep:kaHue 2 OK. 02

MI/IKpOBBOJIIOI_[I/ISI. HOHYJISIL[I/ISI KakK €¢AMHuIa BJaa ¥ 3BOJIFOIIMH. 2

OcHoBHBIC BH/bI 1eSITEIbHOCTH CTYAEHTOB. PaCKpbIBaTh COJIEP/KaHNE TEPMUHOB U ITOHATHI: MUKPOIBOJIIOLINS, BUJ, KPUTEPUU
BUJIA, apeall, TOMYJISAIHs, TeHOPOH I, MyTaIlii, KOMOMHAIIMK TeHOB. XapaKTepH30BaTh BUJ KaK OCHOBHYIO CHCTEMAaTHYECKYIO €AMHUILY
U 1IEJIOCTHYIO OMOJIOTHYECKYIO cucTeMy. Briaensats kpurepuu Buaa (Mopdonorndeckuii, Gu3noaoruuyeckuii OMoXMMHUYECKHH,
TCHETHYECKUH, SKOJIOTUIECKUH, reorpadnuecKuii) ¥ MPUMEHSITh KPUTSPUH ISl OTTMCAHHSI KOHKPETHBIX BHJIOB.

XapakTepru30BaTh NOMYJISILUIO KaK CTPYKTYPHYIO €AMHUILY BUAA U 9BOIIOLMHA. ONUCHIBATH NOMYJISLMIO 10 OCHOBHBIM I10KA3aTEIIsAM:
COCTaB, CTPYKTYypA.

Tema 8.3 OcHOBHOE cO/Iep:KaHue 2

JBHAKYIIHE CHITBI JBwxyiue cuibl ((hakTopbl) 3BOJIOLMM BUAOB B mpupoae. MyTalMOHHBIH mporecc U OK. 02

IBOJIIOIUH KOMOWHATHBHAsE W3MEHYMBOCTh. llONMyJsIIMOHHBIE BOJNHBI W JApeid reHoB. M3omsums u 2 '
MUTpaLHs.
OcHoOBHBIE BH/bI 1eSITEJILHOCTH CTYA€HTOB: PacKpbIBaTh cofepKaHne TEPMUHOB ¥ MMOHITHH: KOMOMHATHBHAS H3MEHYHBOCTD,
MYTaIH, MyTal[HOHHBIN MPOLIECC, MOMYJIAUOHHBIE BOJIHBI, Ipeii( reHOB, U30JIS1Ks, MUTPAllUi. XapaKTepU30BaTh dJ€MEHTapHbIE
(haKTOPBI IBOJIOIHMH: MYTAIIHOHHBIN TPOIIECC, KOMOMHATHBHASI N3MEHYMBOCTb, TIOMYJISIIOHHBIC BOJHBI, Ipeli() TEHOB, N30SI,
MUTpanys. YCTaHaBIMBaTh IPUUMHHO- CJIEICTBEHHBIE CBA3H MEX/Iy MEXaHU3MOM U PE3yJIbTATOM JIEHCTBUS JIBUKYIIUX CUIT
(p51eMeHTapHBIX (PAKTOPOB) IBOJIFOIUH.

Tema 8.4 OcHOBHOE coJep:KkaHue 2

EcrecTBeHHbI EctecTBeHHbI 0TOOP — HANPaBIAOLUN (HAKTOP IBOJIOLIUH. OK. 01

otéop u  ero | DopMbI €CTECTBEHHOT0 0TOOpA. OK. 02

hopmer OcHOBHBIE BH/IbI 1eSITEJILHOCTH CTY/I€HTOB:

PackpbIBaTh copep)kaHue TEPMUHOB U MOHATHUI: €CTECTBEHHbIN 0TOOp, 60pb0a 3a cymecTBoBaHre ONUCHIBATE MEXAHU3M JECUCTBUS
€CTECTBEHHOT'0 0TOOpa.
XapakTepu3oBaTh (OPMBI €CTECTBEHHOr0 0TOOpa (ABMXKYUIMHA, CTaOMIM3UPYIOIIMN, TU3PYNTHBHBIN) U CPaBHMBATH MX MEXIY

coboif. XapakrepuzoBaTb OOpbOy 3a CyllecTBOBaHHME U CpaBHHBaThb €€ BuUAbl (MEXBHIOBas, BHYTpUBHUIOBas, Oopnba ¢
HeOJIaronpusATHBIMU (haKTOpaMH BHEIIHEH CpeJibl)

Tema 8.5 OcCHOBHOE co/Iep:KaHue 2

PesyabTaThl [TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BOJIONMU. [IpuMepsl mpHCOCOONeHHH Y

IBOJIIOLUM: opranu3moB. ApomMopdo3sl W wuaAHoamanTtanud. Bum u BupooOpasoBanue. Kpurepuu Buma. OK. 02

npucnocodaeHHo | OcHoBHBIE (HOPMBI BHI000pa30BaHMs: reorpauuecKkoe IKOJIOTHIECKOe. OK. 04

CTb OpPraHusMoB

IpakTnyeckoe 3ansTue: OnrcaHue MPUCTIOCOOICHHOCTH OPTaHU3Ma U €€ OTHOCHUTEIILHOTO 2
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U Xapakrepa
BH/1000pa3oBaHue
OcHOBHBbIE BU/IbI 1eITEJIbHOCTH CTY/I€HTOB
PackpsiBath conepxkaHuE TEPMUHOB M TMOHSTHI: MPUCIOCOOJICHHOCTb, MOKPOBHUTEIBLCTBEHHAS W MpeJocTeperaronias OKpacka,
MacKUpOBKa, BHJ000pa3oBaHue. ONHCHIBATH MEXaHW3M BO3HMKHOBEHHSI IPHUCIOCOOICHHH Yy OpraHu3MoOB. BbIABIATH 10
M300paXeHUSAM, Ha JKUBBIX M (PUKCHPOBAHHBIX MpernapaTax MpUMEphl MPUCTIOCOOICHHOCTH PACTCHUHN U KUBOTHBIX K YCIIOBHUSM CPEIIbI
oOWUTaHMs, JOKa3blBaTh OTHOCHUTEIIBHYIO I1€71€CO00Pa3HOCTh MPHUCIOCOOJICHH. XapaKTepu30BaTh CIIOCOOBI W MEXaHH3MBbI
BHI000pa30BaHusl; ONUCHIBATh U CPABHUBATH OCHOBHBIE (DOPMBI HKOJIOTHUECKOTO U Teorpaduyeckoro BUI000pa3oBaHusl.
Tema 8.6 OcHoBHOE co/lep:KaHue 2
Hanpasienuss u MaxkposBomrorusi.  DopMbl  SBONIONUH:  (PUIIETHYECKAs,, TUBEPreHTHAs, KOHBEPICHTHAs, OK. 02
nyTH napauienpHas. HeoOpatumocTts 3Bosoruu. [IpoucxoxaeHHe OT HECHEeIUaIn3upOBaHHbIX 2 '
MaKpO3BOJIIONUM | penkoB. [Iporpeccupyromias cnenuanu3anus. AJanTUBHAS paguals.

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH CTY1€HTOB:

PackpeiBaTh conepkaHue TSPMUHOB U TOHITHIA: MaKpOABOIONHNS, (priioreHe3, OMOJOTHYECKH Mporpece U perpecc, apomopdos,
uauoajanTamnys, oOImas JereHepanus, aJanThBHAsS paguaius. XapaKTepu3oBaTh (OPMBI IBOMIONUU. BhIABIATE apoMopdo3bl U
UIUOATaNTAllMd Yy PAcTCHHd W J>KUBOTHBIX. CpaBHUBATh OWOJIOTMYECKUN TIPOTpecc M OMOJOTHYECKHil perpecc, apomopdos,
UINOAJaNTalui0 U OONIyI0 JereHepalnio. BBISBISATH B3aMMOCBSI3M MEXIY NYTSAMH U HANpaBICHUSMH SBOJIIOLIMHU Yy PACTCHUU U
’KUBOTHBIX.

Pa3nes 9 BosHukHOBeHHE W pa3BUTHE JKM3HHM Ha 3emuie

Tema 9.1
HUctopus :xku3Hu
Ha 3eMJie "
METOIBI €€
U3yYeHHsl.
I'unorte3nl
NMPOMCXOKIEHUS
JKH3HHU Ha 3emuie

OCHOBHOE co/Iep:KaHNne 2

JloHay4HBIE IPEACTABIEHUS O 3apOKACHUM KU3HUA. HayuHble rUnoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emiie: abuoreHe3 u naHcrnepMus. XUMHUYEcKas IBOJIIOLMS. AOGUOTEHHBIA CUHTE3
OpPraHUYECKUX BEILECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE OATBEPKICHUE XUMUYECKOU OK. 02
sBositoniny. HavanbeHele Tansl 6nonorudeckoi ssomtonuu. ['unoresa PHK- mupa.
dopmupoBaHUe MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKJIETKH. [IepBble KIEeTKH U uX
sBosrOLMSL. DOPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.

OcHoBHbBIE BUbI 1eSITEIbHOCTH CTYACHTOB !

PackpeiBaTh copepxaHHe TEPMHUHOB M MOHSITHH: KpealMOHM3M, aOuWOreHe3, BUTAJIU3M, NaHCIepMusi, OMOMO33, KoalepBaThl,
MPOOMOHTHI, CUMOHMOTeHe3. XapakTepU30BaTh METOABI U3YUEHHUS] UCTOPUYECKOTro mpouwioro 3emiu. Ilepeuncisate OCHOBHBIE ATaIlbI
XUMHYECKOH U Ouojormyeckoi nsBosonuu. M3marate cojepkaHue Tumore3 M TEOpPUM BO3HMKHOBEHMSI JKH3HUM Ha 3emiie
(KpealoHu3Ma, CaMOIIPOM3BOJIBHOTO 3apOXKAE€HUS (CIIOHTAHHOT0), naHcnepmuu, runore3bl PHK-mupa). OnuceiBaTh 3KCIEpUMEHTHI
C. Mwnepa u I'. FOpu no nojgy4yeHuo OpraHiyecKuX BEIECTB U3 HEOPraHWYECKUX MyTEM aOMOT€HHOTO CUHTE3a

Tema 9.2

OcHoBHOE coep/kaHue \ 2 \
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OCHOBHbBIE 3TANbI
IBOJIIOIUH
OpPraHuvyecKoro
Mupa Ha 3emue,
pa3BUTHE SKH3HH

Pa3BuTHe xu3Hu Ha 3eMiie 1o 3paM U nepuojaMm. Katapxeil. Apxenckas

U TpoTepo3oiickas 3pel. [lameosolickas spa W e€ TEepHOIbl: KEMOPUMCKHUMA, OPIOBUKCKHIMA,
CUJIIypUMCKHM, EBOHCKUH, KaMEHHOYIOJIbHBIA, NEPMCKHM. Me3030icKas pa U €€ NEepUOIbL:
TPUACOBBIN, FOPCKU, MestoBOM. KaliHo30licKast 3pa 1 €€ nmepruobl: MaJeoreHOBbIN, HEOT€HOBBIN,
AHTPOIIOTCHOBBIN. XapaKTEpUCTUKA KIMMAaTa M TeoJIOTMYecKuX mpoueccoB. OCHOBHBIE 3Tallbl

no Ipam | | OBOJIIOIIMM PACTUTEIBLHOIO W JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUH M >KUBOTHBIX.
nepuoaam [TosiBnenue, paciBeT 1 BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.
OcHoBHbIE BU/IbI 1€SIT€IbHOCTH CTY1€HTOB!
PackpbiBaTh cojepxaHue TEPMUHOB WM TOHSATHH: DOH, 3pa, MEpHOJ, apoMopdo3bl, UANOATANTAIMHA. 3HATH MOCIEIOBATEIIEHOCTD
JOHOB: KaTapxew, apxeu, mpoTepo30i, (aHepo30i; Ip: apXeickas, MPOTEPO30MCKas, Maleo30McKas, ME3030MCKas, KaHO30MHCKas;
MIEPUOJIOB: KEMOPUNCKHIA, OPIOBUKCKHNA, CHITYPHICKUH, TEBOHCKHIA, KAMCHHOYTOJLHBIN, MIEPMCKUH, TPUACOBBIN, IOPCKUH, MEJIOBOH,
MaJI€OreHOBBII U HEOT€HOBBIN, AHTPOIIOT€HOBBIN. XapakTepru30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH OPraHUYECKOTO MUpA MO 3paM U
MEPHOJIaM T€OJIOTHYECKON UCTOPHH; 3TAIbl PA3BUTHS PACTUTEIHLHOTO U )KHBOTHOTO MHpPa. BBIIEIUTH TTIaBHBIE apoOMOP(O3bI pacTeHUN
1 KUBOTHBIX. CpaBHHBATh MEXAYy COOOW IpeacTaBUTENeH CHCTEMaTHYECKUX TPYII OPTaHU3MOB, BBISBISATH YEPTHI YCIOXKHEHHS U
MIPUCIIOCOOJICHHOCTH K YCIIOBHSIM JKU3HH
Tema 9.3 OcHOBHOE cO/Iep:KaHue 2
IBOTIONUSA DBOJIIONMS YEJIOBEKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npejcTaBieHUN O MPOUCXOKICHUU
Yes10BeKa. yesnoBeka. MeTo bl u3ydeHus aHTpornoresesa. Cxo/IcTBa U pa3inyusi YeJIOBeKa U )KUBOTHBIX. OK. 02
JABuaKyuiue CucremMaTH4ecKoe MoJ0KEHHUE YeTOBeKa. 2 OK. 07
daxTopsl JBmxymme cunsl (hakTopsl) aHTpornoreHe3a. HacneacTBeHHass H3MEHYMBOCTh U €CTECTBEHHBIN
aHTpPoONOreHe3a ot0op. OO1IeCTBeHHBIN 00pa3 KW3HHU, U3TOTOBJIEHUE OPYAUM TPY/ia, MBIIICHHUE, PEUb.
OcHOBHBIE BU/IbI 1eAATEIbHOCTH CTYACHTOB
PackpbiBaTh colep)kaHWe TEPMHHOB M IOHATHH: aHTPOINOJIOTHs, AaHTPOINOreHe3, deaoBek pasymuHbii (Homo sapiens),
MPSMOXOKJEHUE, BTOPAsi CATHAJIbHAs cucTeMa. [lepedncnsars 3aaul aHTPONOJIOTHH, 3TAMbl CTAHOBIIEHUS U Pa3BUTHUS MPEACTaBICHUN
0 TPOUCXOXKICHUU YeIoBeKka. M3maraTe OCHOBHBIE TONOXKeHUss Teopun Y. JlapBuHA, KPUTHYECKHM OIICHHBATh HEHAYYHYIO
MH(OPMAIIHUIO O IPOUCXOXKICHUH YeIOBeKa. 3HAaTh CHCTEMaTH4ecKoe MojoxeHue Buaa Homo sapiens, nepeducisaTs ero Mopgoioro-
AHATOMHUYECKHE TPU3HAKU PA3HOTO YPOBHs (THI, KJacc, OTPSA W Ap.). YCTaHABIWBATh YEPTHl CXOJACTBA M PA3THYMMA YETIOBEKA U
KUBOTHBIX. OOBSICHATh U OIICHUBATh 3HAUCHHWE HAYYHBIX 3HAHUN O MPOUCXOXIACHUU YEIOBEKa JIsl MOHUMAHUS MECTa U POIHU
YeJI0BEeKa B IPUPOJIE.
PackpwiBaTh conepkaHue TEPMHHOB M TOHSTHIA: ()aKTOpBl aHTPOIOTeHe3a, TPYIIOBOE COTPYJHUYECTBO, PEUb, OpYAHITHAs
NeSTeNIbHOCTh, MoJuMopdu3M. XapakTepu30BaTh JABIKYIIHME CHIIbI ((aKTOpbl) aHTpONoOreHe3a: OMOJOTMYECKHE U COIMANIbHBIE,
CpPaBHHMBATh UX MEXIY COO0M
Tema 9.4 OcHoBHOE coiep:KaHHe | 2 ] OK. 02
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OcHOBHbBIE
cTaguu
3BOJIIOIUH
yeJI0BeKa.
YeoBeueckue
pacbl U
NPUPOAHbIE
ajanTanuu
yeJIoBeKa

OcCHOBHBIE CTaAMM W BETBH OHBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, YeToBEeK YMEbIil, OK. 04
Yenosek npsimoxoasiiuii, YenoBek HeaHIepTaabCKuid, YemoBeKk pa3yMHbIM COBPEMEHHOTO THIIA.

Haxonku nckomaeMbIX OCTaHKOB, BpEMsl CYIIECTBOBAHUS, 00JaCTh paclpoOCTpPaHECHUS, 00bEM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

Uenoseueckue pacbl. OCHOBHBIE OOJBIIME pAChl: €BpoNeouaHas (eBpa3uiickasi), HErpo-
aBcTpajoujgHasi  (dKBaropuajibHas), MOHroJougHas  (a3uaTcKOo-aMepuKaHcKas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEJICTABUTENCH YEIOBEYECKHX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka conuanbHOro JapBUHU3MA U pacu3ma.

OcHoOBHbBIE BU/IbI 1eSIT€IbHOCTH CTYACHTOB !

PackpeiBaTh conepiaHUE€ TEPMUHOB M TOHATUI: aBCTPAJNONMTEK, UEIOBEK YMEJbIH, YEJIOBEK INPSIMOXOIAINMMI, HEaHIepTalell,
KpOMaHBOHEI, HEOJUTHYECKAasi PEBOIIOIHS, IEPBOOBITHOE HCKYCCTBO.

XapakTepu3oBaTh M CPAaBHHUBAaThb MEXAY COOOH OCHOBHBIE CTaJMU 3BOJIIOLIMM YEIOBEKa: XPOHOJOTMYECKUH BO3paACT, apealn
pacrpocTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 XH3HH U opynus Tpyaa. PackpeiBaTh coiep)kaHne TEPMHUHOB W TOHSTHIA: pachl,
pacoreses, couuala- JapBUHM3M, pacu3M, MeTucalus. XapakTepus3oBaTb M cCpaBHMBaThb. lIpencraBureneil 4enoBeYECKHX pac,
pacKpbIBaTh NMPUYUHBI U MEXAHHU3Mbl PacOreHe3a, NePEeUUCIATh U NMPUBOAUTH MPUMEPHI MPUCIIOCOOIIEHHOCTH YEIOBEKa K YCIOBUIM
cpeabl, IPUMEpPbl IPUCTIOCOOUTEIHLHOIO 3HAUEHUS PACOBBIX IPU3HAKOB.

JlokaspIBaTh €IMHCTBO BHAa Homo sapiens, Hay4HYI0 HECOCTOSTEIBLHOCTh PAaCOBBIX TEOPHIA, MJIEH COIMAIBHOTO JAApBUHH3MA U
pacusma.

Pazjnen 10 Opranusmsl M OKpy:xamonas cpeaa

Temal(.1
IKoJ10rus KaK
Hayka. Cpensbl
00UTAHUSA U
IKOJIOTHYECKHE
(paxTopsl

OcHoBHOE coaepKaHue 2

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

MeToapl IKOJIOTMYECKUX HCCIENOBAaHUM. OJKOJOTMYECKOE MHMPOBO33PEHHE COBPEMEHHOIO
YyeJioBeKa.

Cpenpl 0O0OHMTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, IIOYBEHHAas, BHYTpH- 2
opranu3sMeHHas. Oxojorumdeckue (axrtopsl. Kiaccupukanus 5KONIOrMYecKux (PakTOpPOB:
abuoTnueckne, OMOTHYECKHME W aHTpororeHHsle. JleiicTBue skojorumyeckux (HakTopoB Ha
OpTaHU3MBlI.

OK.07

OcHoBHbIC BHBI 1eSIT€IbHOCTH CTYACHTOB:

PackpeiBath copepkaHne TEPMUHOB U MOHSTUN: SKOJIOTHSI, ITOJIEBbIe HAOII0ICHUS, YKCIEPUMEHThI, MOHUTOPUHT OKpY>KatoIen
CpeJibl, MOJIETMPOBAHUE, SKOJIOTHUECKOE MUPOBO33peHue. IlepeuncnaTe 3aaun SK0JIOTHH, €€ pa3/ienbl U CBSI3U C IPYTUMU HaAyKaMHU.
XapakTepru30BaTh METO/IbI SKOJIOTUYECKUX HCCIIEI0BAHUMN.

PackpbIBaTh cosiepikaHle TEPMUHOB U IOHATHI: cpesja 0OUTaHMs, SKOJIOTHUECKUE (PAKTOPHI, OMOJOTHUECKUI ONTUMYM,
OTpaHUYMBAIOIIUN (JIUMUTHPYIOHIHI) pakTOp. XapakTepu30BaTh YCIOBUS Cpe]l OOMTaHHS OPraHU3MOB;

KJIACCHU(UITUPOBAThH M XapaKTEPU30BATh IKOJIOTHYECKUE (PAKTOPBI: a0MOTUYECKUE, OMOTHYECKHE U aHTpornoreHHbIe. ONHICHIBATH
JeiCTBHE SKOJOTHUECKHX (PaKTOPOB HA OPTaHU3MbI. XapaKTepHU30BaTh 0COOEHHOCTH CTPOSHUS U KU3HEEATEIbHOCTH PACTeHUM 1
KHUBOTHBIX Pa3HbIX Cpe]l OOMTaHUs.
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Temal(.2
AOHoTHUYECKHE H
OMOTHUYECKHE
dakTopsI

OcHoBHOe conep:kaHue

AbOnotnueckue  (GaKkToOpel:  CBeT,  TEMIEpPaTypa,  BIAKHOCTb.  DOTONEPHOAM3M.
[TpucnocoOneHns OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornyeckme puTMsl.

PackpeiBaTh coiepikaHHe TEPMHUHOB M TOHATHIL: aOmoTHueckue (GaxkTopsl, (HOTONEpHOaAN3M,
OMOJIOTHYECKHE PUTMBL. AHAIM3UPOBATH JIEHCTBHE CBETA, TEMIIEPATypbl, BIAXKHOCTH Ha
OPraHU3MbI U IPUBOAUTH ITPUMEPHI IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

[TIpoBoauTh OuosOTMUECKHE HAOMIOACHUA U OQOPMIIATH PE3YyIbTAaThl MPOBEAEHHBIX
HaAOJIFOIEHUN

IIpakTuyeckoe 3ansitue: Mopdomornyeckue OCOOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oburtanusa

OK. 04
OK.07

OcHoBHbIE BU/IbI 1eSITEIbHOCTH CTY/A€HTOB:

PackpriBaTh cosepkaHie TEPMUHOB U TIOHATHIA: abnoTHYeCKUe (PakToOpbl, (OTONEPHOIN3M, OMOJIOTHYECKIE PUTMBI.

AHaJ'II/IBI/II)OBaTB I[CﬁCTBPIC CBCTA, TCMIICPATYPHI, BJIAJKHOCTHU Ha OPraHU3MbI U [IPUBOAUTDH IIPUMCPBI HpI/ICHOCO6J'IeHHOCTI/I OpraHu3mMoB.

[TpoBoauTH OMONTOrHYECKHE HAOMIOACHUS M O(OPMIIATE PE3yJbTaThl MPOBEAEHHBIX HAOIIOCHUH.

PackpbIBaTh coliepkaHle TEPMUHOB U MOHATHNA: OMOTHUYECKUE (DAKTOPBI, XMITHUYECTBO, MAPA3UTU3M, KOHKYPEHLIUS, MYTYaJIU3M,
cUMOM03, KOMMEHCAIN3M, HaXJIeOHUYECTBO, KBAPTUPAHCTBO, aMEHCAIIN3M, HEUTpaIu3M. XapaKTepu30BaTh OnoTHYeCKHe (DakTOpPhI U

BHU/JIbl B3aUMOOTHOIICHUM MCKAY OpraHu3MaMU, IMMPUBOJAUTH IIPUMCPBI B3aMMHOM HpI/ICHOCO6HeHHOCTI/I OpTaHHU3MOB.

CpaBHHUBATh MEXIy CO00M BHUIbI. BUOTHYECKHUX B3aMMOJICHCTBHI OPTraHN3MOB

Temal0.3
IKO0JIOTHYECKHE
XapaKTepUCTUKH
BH/IA U
NonyJIsiuu

OcHoBHOE coaepKaHue

2

OK.07

OKOJIOTUYECKHE  XapaKTepUCTUKH monyasiuuud. OCHOBHBbIE [OKa3aTeNu  MOMYJISIUH:
YHUCJIIEHHOCTb, IUIOTHOCTb, pPOXKIa€MOCTb, CMEPTHOCTb, IIPUPOCT, MHUrpanus. JIuHammuka
YUCJIEHHOCTH IONYJISALMH U €€ peryJssius.

OcHOBHBIE BHBI 1eSITEJIbHOCTH CTYACHTOB:

PackpbIBaTh cOfep:KaHUe TEPMUHOB U ITOHATUI: MOMYJIALUS, YUCIECHHOCTD, IINIOTHOCTD, POKAAEMOCTh, CMEPTHOCTD, IIPUPOCT,
MUTpALMs, JTMHAMUKA YUCICHHOCTH MONYJISAIHANA. XapaKTepHU30BaTh OCHOBHBIE ITOKA3aTENH U SKOJOTHYECKYIO CTPYKTYPY NONYJISALNY;

OMNMCLIBATbL MCXAHU3MBI PETYJIAIUN YUCIICHHOCTH NOMYJIAIHUHN.

Pazgen 11 CoobOurecTBa ¥ IKOJIOTHUYECKHE CHCTEMBI

Tema 11.1
CoobOmecTBa
OPraHHU3MOB.
IKOCHCTEMBI "
3aKOHOMEPHOCTH
HX
CylIeCTBOBAHUS

OcHoBHoOeE coepxxaHue 2

Coo0b1ecTBo opranu3mMoB — OuoreHo3. CTpyKTypsl OMOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpouueckas (nuieBas). Buabl-10MUHAHTHI.

Cs3u B OHMOIIEHO3€. DKOJOTHYECKHE CUCTeMBbI (dKocucTeMbl). [loHaTHEe 00 SKOCuUCTeMe U OK. 02
onoreonieHo3e. DyHKIMOHATHHBIE KOMITIOHEHTHI JKOCHUCTEMBI: TPOIYIEHTH, KOHCYMEHTHI, 2 OK. 07

penyneHTsl. KpyroBopoT BelecTB W MOTOK SHEPTrUU B dKocucTeMe. Tpoduueckue (MUIICBBIE)
ypoBHU 3KocucTeMbl. [lumesbie nenu u cet. OCHOBHbIE MOKa3aTelld SKOCUCTEMbI: OrMomMacca,
OPOAYKIHsI. DKOJOTHYECKHE MUPAMHJIbI: MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBoiicTBa
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DKOCUCTEM: YCTOMUHUBOCTb, CAMOPET YIS, PA3BUTHE.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH CTYACHTOB:

PackpsIBaTh coepkaHie TEPMUHOB U TIOHSATHIA: OMOIIEHO3, SKOCUCTEMa, OMOTEOIEHO3, BUABI-TOMUHAHTHI, SKOJIOTUYECKask HUILIA.
XapakTepu3oBaTh OHMO1IEHO3 (COOOIIECTBO), €T0 BUIOBYIO, IPOCTPAHCTBEHHYIO U TPO(UUYECKYIO CTPYKTYPBHI.

OOBACHATH POJIH KOMIOHEHTOB OMOIICHO3a B MOAJCPKAHNU €T0 CTPYKTYPHI M CYLIECTBOBAHMSI HA OTIPENEIEHHON TEPPUTOPHUH.
OOBSICHATH OMOJIOTUYECKUI CMBICI IPYCHOCTH U JTUCTOBOM Mo3auku. CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, X BUOBYIO,
IPOCTPAHCTBEHHYIO U TPO(YUUECKYIO CTPYKTYPBI, CBA3H MEXy OpraHu3Mamu. PackpeiBaTh copep)kaHnne TEPMUHOB M TOHATHI:
9KOCUCTEMa, OMOreOLeH03, MPOAYLIEHTbI, KOHCYMEHTBI, peIyLIEHThI, TPOUUECKHE YPOBHH, MUIIEBAs 1IETb U CETh, SKOJOTHUYECKHE
nUpaMuIbl, OomMacca, MPOayKIHs, CYKIECCHs. XapaKTepH30BaTh CBOMCTBA YKOCUCTEMBI (€€ CIIOCOOHOCTD K JUITUTEIEHOMY
CaMOIIO/IeP>KaHNI0, OTHOCUTENILHO 3aMKHYTBIN KPYTOBOPOT BEIIECTB, HEOOXOAUMOCTbH MOTOKA SHeprun). CpaBHUBATH MACTOUIIHBIEC U
JNETPUTHBIE MUIIEBBIE LIENH, TPOPUUECKHE YPOBHU SKOCUCTEMBI. Paznuyare nupaMu bl POIyKIUH, IHPAMU/Ibl YHCIEHHOCTH U
nupaMuibl Onomacchbl. COCTaBiIATh LENH U CeTH NMUTaHusl. [lepeuncnsaTe CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISIHS,
pasBurue (cykueccus). OnucbIBaTh MEXAHU3M MOJJIEP>KaHNS PAaBHOBECHS B AKOCUCTEMAaX. XapaKTepU30BaTh CYKIIECCUHU, BBISBIISTD
MPUYMHBI U O0IIME 3aKOHOMEPHOCTH CMEHBI 9KOCUCTEM

Tema 11.2 OcCHOBHOe co/Iep:KaHue 2
IIpupoansie " [IpuposnHble 53KOCHCTEMBL. ODKOCHCTEMBI peKk M 03€p. OKOCUCTEMAa XBOHHOIO WJIHU
AHTPONOIEeHHbIEC | IIMPOKOJIHUCTBEHHOTO Jieca. OK.07
IKOCUCTEMbI AHTpPOIIOTEHHBbIE 3KOCHUCTEMBI. ATpPO’KOCHUCTEMBI. YpOo3kocuctembl. buonorumueckoe u 2
XO35ICTBEHHOE 3HAUYEHUE arpod’KOCUCTeM U ypbOoskocucteM. buopaznoobpasue kak (akTop
ycToMunBOCTH SKocucTeM. CoxpaHeHHe OMOIOTUYECKOT0 pa3Ho00pasus Ha 3emiie.
OcHOBHbIE BU/bI 1eSITEJIbHOCTH CTY/ICHTOB
PackprIBaTh coepikaHie TEPMUHOB U TIOHSITHIA: BOJHBIE DKOCUCTEMBI, OMOT€OIIeHO3bI, (PUTOIUTAHKTOH, 300IUTAHKTOH, OEHTOC, TYMYC.
[TprBOANTE MPUMEPHI IPUPOIHBIX HIKOCUCTEM CBOEH MecTHOCTU. CpaBHUBATh Ha3eMHBIE U BOJHbBIE SKOCHCTEMbI; OPraHU3MBI,
oOpa3yromue pa3Hble TPOYUUECKHUE YPOBHH.
PackpsIBaTh cosepikaHie TEPMUHOB U TIOHATHI: aHTPOIIOT€HHAas SKOCHCTEMa, arposKoCcCUcTeMa, ypoosKkocucTemMa, Onopaznoobdpasue.
XapakTepHu30BaTh arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI, 0COOCHHOCTH MX CYIIECTBOBaHUS. [IpHBOIUTE TPUMEPHI aHTPOTIOT€HHBIX
HKOCHUCTEM CBOEW MECTHOCTH, ONTUCHIBATh X BHJIOBOM COCTaB U CTPYKTYpy. CpaBHUBATh COCTaB M CTPYKTYPY HPUPOIHBIX IKOCUCTEM
W arpodKOCUCTEM, arpodKOCHUCTEM U YPOOIKOCUCTEM.
Tema 11.3 OcHoBHOE conep:kaHue 2
Buocdepa — Vuenue B. U. Bepuanckoro o 6uocdepe. ['paruiisl, coctaB u cTpykrypa 6uochepsl. XKuboe
rJ100aabHas BemecTBO M ero ¢yHkuuu. OcoOeHHOCTH OHOChepbl Kak TIJI00aJbHOW 3KOCHUCTEMBI OK.07
IKOCHCTEMA JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe. 2 '
3emun. KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IIMKJIBI 3JIEMEHTOB (yrjiepoja, as3oTa).
3akoHoMepHoOCTH | 30HaTBLHOCTHL OMOchepbl. OCHOBHBIE OMOMBI CYIIIH.
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CylIeCTBOBAHUS
ouocepsbl

OcHoOBHbIE BU/bI 1eAITE€IbHOCTH CTY/A€HTOB:

PackpbIBaTh cosiepkaHle TEPMUHOB U MOHATHHA: OMOoCc(epa, KUBOE BEIIECTBO, AUHAMHUECKOE PABHOBECHE.

OnenuBats Bkian B. WM. Bepuaackoro B coznanue yueHus o 0uocepe. XapakrepuzoBaTb cocTaB Ouocqepsl, yHKIUHU KUBOTO
BellecTBa Ouocdepsl U onpeaessaTh (Ha KapTe) 00J1acTH ero HauboJbIIero pacnpocTpaneHus. [IpuBoaguTh HpUMephl NPOSBICHUS
(GyHKLUH )KUBOTO BeniecTBa Onocdepsl, OMOreOXMMHUYECKON AEATEIBHOCTH YenoBeka. [lepeunciars ocobeHHOCTH Onochephl Kak
r7100a1bHOM 3KOCHCTEMBI 3eMIIU

PackpsiBaTh coepkaHie TEPMUHOB U OHSATHI: LEIOCTHOCT OMOC(EPhI, KPYTOBOPOT BEIIECTB, OMOT€OXMMHUYECKHE IIKIIBI
3JIEMEHTOB, 30HAIBHOCTh OHOC(epbl, 6MOMBbI. ONUCHIBATH KPYTOBOPOT BEILECTB, OMOr€OXUMUYECKHE IIUKIIbI a30Ta U yIiIepoja B
ouochepe. OOBACHATH NPUUMHY 30HAITBHOCTH OHochepbl. [lepeuncsiTe n XapakTepru30BaTh OCHOBHbBIE OMOMBI CYIITH 3eMITH

Tema 11.4
Yesi0Be4ecTBO B
onocgepe 3emin.
CocyuiecTBoOBaHU
€ IPpUPOABLI U
YyeJi0BeYecTBa

OcCHOBHOe co/Iep:KaHue 2

UYenoseuectBo B Omochepe 3emiin. AHTponoreHHbIe MU3MEHEHHS B Ouocdepe. [mobanpHBIC
sKkosiornueckue TmpobieMbl. CocylllecTBOBaHUE TMPHUPOAbI W 4esioBevecTBa. CoxpaHeHHE OK.07
Omopa3Hoo0pa3usl Kak OCHOBA yCTOMYMBOCTH Omocdepsl. OCHOBa pallMOHAIBLHOTO YIIPABJICHUS
NPUPOJHBIMH PECYPCaMH M UX UCTOJIb30BaHue. Jl0CTIKEHUs] OMOJIOTHH U OXpaHa MPHPO/IBL.

OcHoBHbBIE BU/IBI 1€SITE€JILHOCTH CTYI€HTOB:

PackpsiBath copepkaHne TEPMUHOB U MOHATUN: aHTPONOTEHHbIE U3MEHEHUS, SKOJIOTUYECKII KPU3HC, TTI00aTbHBIE TPOOIEMBI.
XapakTepu3oBatb OnochepHyro poiib yenoBeka. [IpuBoIuTh MpUMEpPHI aHTPOIIOTCHHBIX U3MEHEeHHH B Onocdepe. OneHnBarh
MOCTIEACTBHSI 3arPsI3HEHUST BO3YITHOW, BOJHOM Cpe/ibl, I3MEHEHHS KIIMMaTa, COKpaleHus Onopasnoobpaszus. @opmyanpoBaTh
COOCTBEHHYIO TTO3HUIIMIO IO OTHOIIEHHUIO K TJI00ATHBIM U PETHOHAIBHBIM SKOJIOTUUECKUM MpodieMaM, apryMeHTHPOBATh CBOIO TOUKY
3penusi. Ha3zpiBaTh MpUUMHBI MTOSBICHUS IPUPOIOOXPAHHOM 3TUKH, paCKpbIBATh 3HAUEHHUE Mporpecca uisi IpeoaoIeHUs
HKOJIOTMYECKOTO KpHU3Hca.

PackpbIBaTh cofiepkaHie TEPMUHOB U MTOHATUIN: PallMOHAIIBHOE TPUPOJONOIb30BAHUE, YCTOUUNBOE PA3BUTHE, KOIBOJIIOLIMS.
XapakTepru30BaTh PAIIMOHAILHOE UCIIOJIb30BAHUE IPUPOIHBIX PECYPCOB; OCHOBHBIE MOJIOKEHUS KOHIICTIIIUU YCTOMYMBOTO Pa3BUTHSI.

JnddepeHunpoBaHHbIi 3a4HET 2

Bcero 72
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3 YCJIOBUSI PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHON YYEBHOM JUCHUILIVHBI.

3.1. TpeOoBaHMS K MUHIMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY
o0ecnmeYeHnIo

Peanmuzanust y4eOHOM AMCHUIIIMHBI TpeOyeT Haluuus Y4eOHOTo KaOuHeTa
OHOJIOTHH.

O6opynoBanue yueOHOro KaOUHeTa:

110CaI0YHBIC MECTa CTYJICHTOB;
pabouee MeCTo MperoaBaTes;
pabouast MeoBas JOCKa;

HarJisiaAHbIC mocoounst (y‘—I€6HI/IKI/I, OIIOPHBIC KOHCIICKTLI-IIJIAKAThI, CTCH/LI,
KapTOYKH, paanaTquLIﬁ MaTcpuall, KOMIIJICKTBI Jla60paTOpHI>IX pa60T).

TexHruecKkue cpeacTra 00yUeHus:

IK
AKpaH MPOEKIMOHHBII;
3.2. UndpopMaunoHHoe o0ecnevyeHue 00yueHust

[lepeuenb ~ pekoMeHAyeMbIX  y4eOHbIX  u3JaHuM,  MHTepHET-pecypcos,
JOTIOJIHUTEIILHOM JINTEPATYPBI

OCHOBHBIC HCTOYHUKH:

buosnorus. 10 kinacc. ba3zosiii ypoBensb. Ilaceunuk B.B., Kamenckuit A.A.,
Pyobuos A.M. u gp. /Ilon pen. Ilaceunuka B.B. OnekrtponHnas dopma
y4eOHHKaA.
buonorus. 11 xmacc. bazossiii ypoBens. Ilaceunnk B.B., Kamencknit A.A.,
Pybmos A.M. u np. /Tlon pen. [laceunuka B.B. Dnexrtponnas ¢opma
y4eOHHKaA.

I[OHOJIHI/ITGJILHLIG HCTOYHHUKHU:

benses . K., A .M., Ky3uenoa JI.H. u ap. buonorus (6a3oBblii
ypoBeHb). 10 knacc. M., 2020.

Nonnera A.1O. buonorusi. Bech 1IKOJBbHBINA Kypc B CXeMax M TaOJIUIax. —
M., 20109.

Jlykatkun A. C., Pyuun A. b., Cunaea T. b. u np. buonorus ¢ ocHoBamu
AKOJIOTHM: YYEOHUK ISl CTYJ. YUpEXKACHUW BBICHI. 00pa3zoBaHus. — M.,
2019.

. CuBornazor B. U., Aradonora U. b., 3axaposa E. T. buosorus. OO0mast
ouonorus: 6a3o0BbIil ypoBeHb, 10—11 kimacc. — M., 2019.
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5. JI. H., Kyumenko B. C., IBanoBa T. B. buonorus (6a30Bsiii ypoBeHs). 10—
11 xnmacc. — M., 2020

HNuTepHeT-pecypesbl:

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

2. www.digital-edu.ru (CnpaBounuk oOpa3zoBareibHBIX pecypcoB «llopran
1I(ppoBOro 00pa3zoBaHUSI).

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

3.3. Opranu3zanusi o0y4eHHs] MHBAJIWIAOB M JIMI C OrPaHUMYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI B pPaMKax OCBOCHHSI 0011e00pa30BaTeIbLHOM
yueOHoii qrucuumiuabl O/1.13 «buosorus»

[IpodeccuonanibHOoe OOydYeHHE OOy4YarOUIUXCS HWHBAJIUAOB U JIHUI[ C
OTPAHUYECHHBIMH BO3MOXHOCTSIMH  3JI0POBbSl  OCYILIECTBIJISIFOTCSI Ha OCHOBE
o0pa30oBaTeNbHON MPOTPaMMBbI, aJaNTUPOBAHHOW i OOYy4YeHHUS YKa3aHHBIX
OoOy4Jaronmxcss B COOTBETCTBUHU C WHAMBHUIYaTbHON MpOTrpaMMOil peaduiuTanuu
uHBanmuaa. s oOecrieueHuss JOCTYMHOCTH OOpa3oBaHUs — OOYYAIOIIMMCS
WHBAJIHUIAM CO3JAI0TCS CIIEHHUAJIbHBIE YCIOBUSA:

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

— TIOpYYHU;

— PpAacHIMpPEHHBIC IBEPHBIC MPOEMBI,

— nudt — 2 mrT.,

— JIOKaJIbHbIE TOHMKEHHBIE CTONKU-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;

— WHPOPMAIMOHHBIN KHOCK;

— CalT ¢ Bepcueu s CaboBUIAIINX;

— MYJIbTUMEIUNHBIN KOMIIBIOTED;

— CpencTBa BUACOMOAIEPKKH yU4eOHOro mporiecca (KOMIbIOTEP C JOCTYIOM B

HNHTepHeT, BUACONPOEKTOP, IKPaH);

— CpencTBa ayIMONOACPKKU y4eOHOTo Iporecca (ayInoCUCTeMA);

CrnernuanbHbie 00pa3oBaTeIbHBIC U PEAOUITUTAIIMOHHBIE TEXHOJIOTHU:

1. OTO — opauHapHbIe TEXHOJOTHH O0YUCHUS:

— JIEKIIMOHHBIM MaTepUall:

— 7151 c1abOBUIAIIUX - ayTMOMAaTEePHUa,
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— s cabOCTBIMIANUX — BUACOMATEpUAl C CyOTUTpaMu, Kype JISKIHI Ha
AJIIEKTPOHHOM HOCHTEIIE;

— CIIali]Ibl, MPE3CHTAIINH;

— WHHOBAIIMOHHBIC JICKIIMH, WCTOJIb3YEeMbIE HAy4HBIC METOIbl TO3HAHWS,
MoJaul M W3JIOKEHUs martepuai. Hampumep, nexmmsi BIBOEM, JICKIUS TIpecc-
KoH(epeHIns, JIeKIUA-KOH(DEPEHINs, JICKIUA-TIPOBOKAINS — JaHHBIE METOIbI
OpPUEHTHUPOBAaHBI HA MICUXO(PU3NYECKHE OCOOCHHOCTH KOHTUHIEHTa 00yUYarOIINXCS.

2. UTO — uHTEHCUBHBIE TEXHOJIOTUU OOYUCHHUS:

— KOMIIBIOTEPHBIE TEXHOJOTUU C NMPUMEHEHHUEM WHTEPAKTUBHBIX METOOB
HAJIOXKEHHUS TEeKCTa Ha y4eOHbIH BHUIeoMaTepuall (BUIEO CTATbU), UHTEPAKTUBHbIE
MYJIbTUMEIUHHBIC TTPE3CHTAINN;

— TEXHOJIOTHM  HCCIEOBATEIBCKOM W TPOOJIEMHOW  OpHCHTAIINH:
MPOOJIEMHO-TIONCKOBBIA ~ METOJ, pEIICHHEe MPOOJEMHBIX  3aJad, aHaJIHu3
HUCTOPUYECKUX COOBITUI;

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

— TEXHOJIOTUH TpadUyecKoro, MaTpUYHOrO M CTEHOTPAPUUECKOTO CHKATHS
uH(OpPMAITUU: OTIOPHBIC KOHCIIEKTHI, aITOPUTMBI-ITyTCBOIUTEIIN, CPABHUTEIHHBIC
TaOJIUIIbI, CXEMbI, XPOHOJIOTUH COOBITUH;

— KOMMYHUKATHBHBIC  TEXHOJIOTHMH:  WHIWBHIyaJIbHAS  TPACKTOPHS
KOMITEHCUpYIOIIeTo  (yriiyOJIeHHOr0) oOpa3oBaHWs; B3aUMOOOYYEHHE dYepe3
JMAJIOT ¥ IUCKYCCHIO, TUCTAHIIMOHHO-00pa30BaTeIbHbIC TEXHOJIOTHH.

3. BTO — BbICcOKHE TEXHOJIOTUU O0YUEHUS:

— MyJbTUMEMA TEXHOJOTUH, peau3yeMble Ha OCHOBE CIEIHATIBHO
CTPYKTYPHUPOBAHHBIX 3JIEKTPOHHBIX MaTEPHANIOB, aJalTHPOBAHHOTO MPOTPAMMHO-
anmnapaTHoro ooecriedeHust (BUI€0 YPOKHU, BUJEO JIEKIIUH);

— MyJbTUMEINA TEXHOJOTHUN B )KHBOM KOHTAKTE TIeAarora U 00y4aromerocs
(pabota 1o ckaiimy, 1o MEKTPOHHOU MoUTe).

Pa3zpaborunkm:

denepanbHOE Ka3zeHHOE MpoQeccHOHANIbHOE 00pa30BaTEIbHOE —YUpEKICHHUE
«HOBOKY3HEIKMM  TOCYIAapCTBEHHBIM TI'yMAaHUTAPHO-TEXHUYECKUN  KOJUICHXK-
MHTEpHAT» MHUHUCTEPCTBA TPYJa U COUMATIBbHOM 3auThl Poccurickon denepanuu

[IpenonaBatens MenbaukoBa O.A
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JUCT JONOJHEHWI U UBMEHEHUN

PABOYEN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHON
YUYEBHOM JUCHUIJINHBI

JlaTa BHeCEeHUN
M3MEHEHUI:

MecTo BHEeceHMsI
H3MEeHEHUs B CTPYKTYype
padoyeil nporpamMmMbl

Conep:xaHue u3MeHeHMsI
padouell mporpaMmbI

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

ITporoxoi Ne oT
«_» 20 roma

[TpoTokon Ne oT
« » 20 ropma
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