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1. OBIIIASI XAPAKTEPUCTHUKA IIPUMEPHOHN PABOYEHN
IIPOI'PAMMBI OBILLEOBPA3OBATEJ/ILHON JUCHUILIUHBI
«BUOJIOI' US)»

1.1. MecTo IMCHUILUIMHBI B CTPYKType 00pa3oBaTeJIbHOM NPOTrPaMMbI
CIIO:

Oo6ueobpazoBatenbias aucuuiuinia «buonorusy sBasercs o0s3aTenbHON
4acThlo  00I1c0Opa30BaTeIbHOTO IMKJIa 00pa3oBaTelIbHON IMpOrpaMMbl B
cootBeTcTBUM ¢ ®I'OC CIIO mo mpodeccun 09.01.05 OmnepaTop TeXHUUECKON

MOAACPIKKH.

1.2. HeJ'll/I H INIAHUPYEMBIE PE3YIbTATHI 0CBOCHUA NUCITUIIJIUHBI:

1.2.1. lesb (UCUUILITHHBI

Conepxanure nporpamMmbl 0011e00pa30BaTEeIbHON TUCHUIUINHBI « bruoaorus»
HaIlpaBJICHO HA JIOCTH)KCHUE pE3YyJIbTaTOB €€ H3YUYCHUSI B COOTBETCTBUM C
tpedoBanusiMu ®I'OC COO ¢ yuyerom npodeccuonanbHoi HanpasieHHocTH OT'OC
CIIO. lenp u3ydeHus TUCHUILIUHBI «bHOIOTH) Ha 6a30BOM YPOBHE — OBJIAJICHUC
O0y4YaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHATBHONW OpraHu3aliiy KUBBIX
CUCTEM pa3HOro paHra U MpUOOPETEHUE YMEHUN HCMOJIb30BaTh 3TH 3HAHUS IS
IPaMOTHBIX JICHCTBHM B OTHOIICHWHW OOBCKTOB KUBOW MPHUPOABI U PCHICHUS
Pa3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTiokeHne 1enmu M3y4CHHS JUCHUIUIMHBL «buosorus» Ha 0a30BOM ypOBHE
00CCIICUYNBACTCS PCIICHUEM CJICTYIONTNX 3a/1a4:

- OCBOCHHC OOYYaIOMIMMHUCS CHCTCMBl 3HAHUA O OHMOJIOTHYCCKUX
TEOPUSX, YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THNOTE3ax, NpaBuiax, CayXaliux
OCHOBOW i1 (hOPMHUPOBAHUS TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHWHE
MHpA,

0 MCTOAAaX HAYYHOI'O IIO3HAHWA, CTPOCHHUH, MHOFOO6paSI/II/I 1 0COOEHHOCTSX YKUBBIX



CHUCTEM Pa3HOI0 YPOBHS OpPraHU3alllH, BBIIAFOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHMAX B OMOJIOTHH;

- (opMHUpOBaHUE y o0yJarouuxcs II03HABATEIIBHBIX,
WHTEJUIEKTY JTbHBIX
U TBOPYECKUX CIOCOOHOCTEH B IpoIlecce aHalIM3a NAaHHBIX O MyTSIX PAa3BUTHSA
B OMOJIOTMM Hay4HbIX B3IVISII0B, MAEH M MOAXOAOB K M3YYECHHIO >KMBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aLlNN;

— CTaHOBJICHHE Yy OOydYarommxcs oOIIed KyJIbTypbl, (YHKIMOHATLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLIEHHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KMBOM [IPUPO/IbI HA OCHOBAHUM 3HAHUI U OIIBITA, I0JYYEHHBIX [IPU U3YUYEHUH
OHOJIOTHH;

- (dopmMupoBaHue y 00y4aroIUXcsi YMEHUH WLIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHUM B HPAKTHYECKON JICATEIBHOCTH YEJIIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIMLMUHCKUX TEXHOJIOTUH M arpoOHOTEXHOJIOT U]

- BOCHHMTAHHE YOCKJIEHHOCTH B BO3MOXHOCTU IIO3HAHUS YEIIOBEKOM
AKUBOU

— NPUPOABI, HEOOXOAMMOCTH OEpeXHOro  OTHOIUEHMS K  HEH,
COOJIIOIEHUS STUYECKMX HOPM TIPU MPOBEJAEHUN OHOJOTHYECKUX UCCIIETOBAHNN;

- OCO3HAHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JUIsI TIOBBIIICHUS YPOBHS
9KOJIOTHYECKOH KYJIBTYPBI, 1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PCHUS;

— MIPUMCHCHUC MPUOOPETEHHBIX 3HAHMA WM YMCHUH B ITOBCCIHCBHOMN
KUZHU
JUISL OLIEHKHA MOCJICICTBUM CBOCH JICSATCIBHOCTH 110 OTHOLICHUIO K OKPY’KAOUICH
cpene, COOCTBEHHOMY 3JJ0pPOBbI0, 0OOCHOBAaHHE U COOJIOIEHHE MeP MPOGUITAKTUKI

3200JIeBaHUN.

1.2.2. Ilnanmpyemble pe3yabTaTbl OCBOCHHA  001eo0pa3oBaTeJbHOM

aucHUINHEI B cooTBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



O6mue komneteHuuu (nanee — OK) u npodeccnoHanbHble KOMIETSHINUH (J1aiee —
I[IK) ®I'OC CIIO B COOTHECCHUH C JHYHOCTHBIMH, METallpeAMETHBIMU
¥ NpPEeIMETHBIMU pe3yiabTaTaMu oOydeHust 0OazoBoro ypoBHs (nanee — IIPO)

®I'OC COO npencrapicHsl B TabIHIIC:



Koa n IInanupyemMsble pe3ybTaThl OCBOCHHSA THCHHIIIHHBI

HAaHMeHOBaHHe

‘l)OPM“pyeMHuX O6uue JucuunInHApHbIe

KOMIeTeHI U
OK 01. Bribupats | JIMUHOCTHBIE pe3yNbTaThl MOJKHBI oOTpaxaTh B 4acTu: | [IP6 1. ChopMupoBaHHOCTH 3HaHMIl O MecTe M POIM OHOJOTMU
CTMOCOOBI  PELIeHMs | TPYAOBOTO BOCTIMTAHMSL: B CHCTEME Hay4yHOro 3HaHHUA; (YHKUHOHATBHOH TIPaMOTHOCTH
3a7a4 - TOTOBHOCTb K TPYOY, OCO3HaHHE IIEHHOCTH MAacTepcTBa, | UeloBeKa Ul pelIeHHs KU3HEHHBIX MpoOiIeM.
npodecCHOHANBHOH | TPYHOIO0uE; I1P6 2. CdopMHUPOBaHHOCTh YMEHUSI pacKphiBaTh COJep>KaHUE
NeATeNbHOCTH - TOTOBHOCTh K aKTHBHOH [eATENbHOCTH TEXHOJOTMYECKOH | OCHOBONONATalOIMX OHOJOTMYECKMX TEPMHUHOB M TOHATHIA:
MPUMEHUTETBHO " COLIMAITEHON HaIpaBIeHHOCTH, CIIOCOOHOCTH | ®M3Hb, KIJIETKA, TKaHb, OpraH, OpPraHWU3M, BHUJ, TOMYJALUS,
K Pa3NUYHBIM | HHULIMHPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBLHO BBITIONHATE | DKOCHCTEMa, OMoLIeHO03, Onocdepa; MeTabonn3M (0OMEH BelecTB
KOHTEKCcTaM TaKylo JeSTebHOCTE; M TpeBpallleHHe DSHEpruM), ToMeocTa3 (caMoperysuus),

- UWHTepec K pa3IU4IHBIM cdepaM MpodeccuoHaTbHOM
IeITEILHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPaXaTh:
OBnajeHne YHUBEpPCATLHBIMI YUeOHBIMH MTO3HABATEILHBIMU
NEUCTBUIMU:

a) 6a3oBbIe JOrHUeckHe NeiCTBUS:

- caMoCTOSTeNbHO (OPMYIHPOBaTh W  aKTyalH3UpPOBaTh
mpo0biieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYLIECTBEHHBI TPHU3HAK WU OCHOBAHMS
1T CpaBHEHMSI, KJTacCU(pUKALUU U 0000IICHHUS;

- OMPENEeNATh EeNH NeSTeILHOCTH, 3a/1aBaTh TapaMeTphl

U KPUTEPUH UX JOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS

B paccMaTpUBaeMBIX SIBICHHSIX;
- BHOCHUTH KOPPEKTHBHI B
COOTBETCTBHE PE3YJIbTaTOB
TOCIIe ACTBUH IeITEILHOCTH,

0) 6a30BHBIe HccleqoBaTeNbCKUE NSHCTBYS:

- BIIaJIeTh HaBBIKAMHU YUeOHO-MCCIEN0BATEIHCKOM

ACATCIIBHOCTh, OICHUBATH
nejisiM, OLCHHMBAaThb PHUCKH

OMocHHTe3 OeNlka, CTPYKTypHash OpraHM3aLMs >KHBBIX CHCTEM,
IVCKPETHOCTD, caMOoperyJsLus, CaMOBOCTIPOM3BEICHHE
(penponyxius), HacleICTBEHHOCTD, M3MEHUYHBOCTb,
YHEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLs.

I1P6 3. CdopMupoBaHHOCTb YMEHHs PAacKpBIBaTh COJACPIKaHHE

OCHOBOIIOJIATalOIMX  OHOJOTHYECKUX TEOPHH W THIIOTE3:
KJIETOYHOM, XpPOMOCOMHOM, MYTAallUOHHOM, 3BOJIOLMOHHOM,
MTPOMCXOXKACHHUS KI3HU 1 YeJIOBeKa.

I1P6 4. CdopmupoBaHHOCTD YMEHUS PacKphIBaTh

OCHOBOTIOJIaralolie OHONOTHUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpens, T. Moprana, H.M. Basumnosa, 3. I'ekkens,
®. Mromnepa, K. bopa), rpaHHIlbl UX TPHUMEHUMOCTH K >KHBBIM
CHCTEMAaM.

I1IP6 5. TlpnoGpeTeHue omnbITa MPUMEHEHUSI OCHOBHBIX METOJOB
HAy4YHOTO MO3HAHUS, UCTIONB3YEMBIX B OMOIOTHH: HAOIIOIeHUS

W ONUCAHUS KUBBIX CHCTEM, NPOILIECCOB U SBJICHUI; OpraHu3aIin
U TIPOBEICHMS OHONOTHYECKOTO DKCIIEPUMEHTA, BBIIBHKEHUS
TUIOTE3, BBHIABICHHUS 3aBUCHMOCTH MEXAY HCCIEeTyeMbIMHI
BEITMUMHAMH, OOBSICHEHHUS MOJTy4EeHHBIX pE3YIILTATOB
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W TIPOCKTHOH JeATEIbHOCTH,
nmpooeM;

- BBISIBIIATH TIPUYHHHO-CIIC/ICTBEHHBIC CBA3U

W aKTyaJIM3UPOBATh 3a/1a4y, BEIJIBUTATh THIIOTE3Y

ee pCUICHHS, HaXOOWTh apryMEHTHl JUIS JOKa3aTelbCTBA
CBOMX VTBEpXKICHWH, 3aJaBaTh IapaMeTpbl W KPUTEPHH
pelleHNS;

- aHAJIM3MPOBATh TIOJNYYCHHBIE B XOJ¢ peUIeHHS 3a1adl
pe3yJabTAaThl, KPUTHYECKH OIICHHBATh WX JIOCTOBEPHOCTb,
MPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIOBHAX;
pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIIN3a
HMEIOINXCS MAaTePHATLHBIX U HEMATEPHATBHBIX PECYPCOB;

-- YMETh MTEPEHOCHTH 3HAHHS B TTO3HABATEIBHYIO

1 MPaKTHYECKYIO 00JACTH )KH3HEIEATSILHOCTH,

- YMeThb WHTETPHPOBATH 3HAHHMS W3 Pa3HBIX TMPEIMETHBIX
o0JIacTeH;

- BBIIBUTATH HOBBIE WIACH, TpenjaraTb OpPHTHHAILHBIE
MOJIXO/IBI M PEIICHUS

HaBBIKaMH  pPa3pClICHUA

U (QOpMYNHpPOBaHUS BBHIBOAOB C HCIOJIB30BAHHEM HayUHBIX
TIOHSTHH, TEOPUI U 3aKOHOB.

IIP6 6. ChopMUpOBaHHOCTh YMEHMS BBIACHATH CYILECTBEHHBIE
NPHU3HAKM  BHPYCOB, KJIETOK TPOKapMOT W  DYKapHoOT;
OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpraHM3MOB, BH/JIOB,
OMOTeoLIeHO30B M JKOCHCTEM; OCOOEHHOCTH TPOLECCOB OOMEHa
BEIIECTB M TIPEBpallleHHs HHEPTMHM B KIeTke, (OTOCHHTE3a,
TUTACTHUECKOTO M YHEPreTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO34,
Melo3a,  OMJIOJOTBOPEHMS,  PAa3BUTHA W Pa3MHOXEHUS,
WHINBUAYAIBHOTO pa3BUTHs OopraHn3Ma (OHTOreHesa), 6ophObI 3a
CYIIECTBOBaHHME, €CTECTBEHHOro o0TOOpa, BHA0OOpa30BaHMS,
MPHUCIIOCOOIEHHOCTH OPraHM3MOB K cpele OOWTaHMS, BIMSHUS
KOMIIOHEHTOB HKOCUCTEM, AHTPONIOTEHHBIX ~ M3MEHEHHH
B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB M NMpeBpallleHHe YHEPTHH B OHochepe.

IIP6 7. CdopMHpOBaHHOCTh YMEHHUS TNPUMEHATH MOTyUYSHHBIE
3HaHUA Uil OOBACHEHHs] OMOIIOTMYECKHX TNPOLECCOB M SIBJICHUH,
IUTSL IPUHSATHS TPaKTHIECKNX PEIIeHNH B TOBCEIHEBHOMN KU3HU

C LIeNbIo obecTieueHNs 6€30MMacHOCTH CBOETO 3/I0POBbS U 310POBBS
OKPY’KalOIIMX JIOACH, COONIOEeHUs 3I0pOBOro obOpa3a KHU3HW,
HOPM T'paMOTHOTO MOBEJIEHHs B OKpY’Kalollel pUPOAHOH cpere;
NMOHMMaHHE  HEOOXOAMMOCTH  MCIONB30BaHUS  JOCTHKEHHH
COBPEMEHHOM OMONOTHMM M OMOTEXHOJIOTHMH Ul pallOHAJEHOTO
MPUPOJOTIOIB30BAHHUS.

IIP6 8. CdopMupoBaHHOCTH yMEHHS pellaThb OHONOTHYECKHe
3aJ]au, COCTABIATh TeHOTUNNYECKHE CXEMBI CKPELIUBaHUS

IUI pasHBIX THUIIOB HACHEJOBAaHUS TPH3HAKOB Y OPraHHU3MOB,
COCTABJIATh CXEMBI MEPEHOCa BEIIECTB M DHEPTHH B dKOCHCTEMaX
(1emu MUTaHUS, MUILEBLIE CETH ).

IIP6 9. CdopMHPOBAaHHOCTL YMEHHH KPUTHYECKH OLIEHUBATh
WHGOpMALMIO  OHOIOTHYECKOTO  COIEPKaHMs, BKIIOUAOLIYIO
TICEB/IOHAYYHbIe 3HAaHMA M3 PA3MNYHBIX MCTOYHHMKOB (CpelcTBa
MaccoBOM WHGpOpPMALMH, HAyIHO-TIOMYJSPHBIE MaTepHalbl);
MHTEPIPETHPOBATD THYECKHE aCTIEKTHI COBPEMEHHBIX
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I/ICCJ'IC,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCOUIIMHC, 6I/IOTCXHOJIOFI/II/I;
paccMaTpuBaTh rIo6alILHBIE OKOJIOTHYCCKHUC HpO6J'ICMLI
COBpPEMEHHOCTH, q)OpMI/IpOBaTB 110 OTHOIICHUTIO K HUM

COOCTBEHHYIO MO3ULHIO.

I1P6 10. CdopmHupoBaHHOCT YMEHHWH co37aBaTh COOCTBEHHBIE
NMUCBMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE OMONIOTHYeCKOM
WHbOpMAlMM M3  HECKOJBKHX  HCTOYHHMKOB,  I'PaMOTHO
MCTIONB30BATh OHATHHHBIN anmnapaT OMOJIOTHH

OK 02.
Hcnone3oBaTh
COBpEMEHHBIE
cpeacTBa TIOKCKa,
aHaJIN3a

W HUHTepIpeTarn
HHpOpMaIUN

U MHPOPMAIHOHHBIE
TeXHOJIOTHH IS
BBIIIOJTHEHUA  3a1aq
npodeccHOHATEHOM
IeITeIbHOCTH

JIMYHOCTHBIE pPE3YyNbTaThl JOJKHBI
LIEHHOCTH HaY4YHOT'O MO3HAHMS:
-c(hOpMHUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M OOIIECTBEHHOMH
NpakTHKH,  OCHOBAaHHOIO  Ha  JHalore  KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa
B TIOJIMKYJBTYPHOM MHUpE.

MertanpeaMeTHBIE Pe3yNbTaThl JOJKHBI OTPAXKAaTh:
OsnazieHHe YHUBEPCATbHBIMU YHEOHBIMHU TO3HABATEILHBIMHU
NEUCTBUIMU:

B) paboTa ¢ nHdpopMarImei:

OTpaXaTb B YacCTH:

- BJIaACTh HaBBIKaMH TIOJIYUCHUA I/IH(b opManun
nu3 HCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYHICCTBILATH IIOUCK, aHaJInu3, CHUCTCMAaTHU3alluIo

M MHTEPIPETALNI0 WHPOPMALMU PA3TNYHBIX BUAOB U (HopM
MpeCTaBICHHUS;

- OLICHMBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTh MH(pOPMAaLUH,
€€ COOTBETCTBHE NMPABOBBIM H MOPAJIbHO-ITHUECKUM HOpMam

I1P6 1. CopMmupoBaHHOCTH 3HAHUI O MecTe U POIU OHONOTHH

B CHCTEME Hay4yHOro 3HaHHUA; (YHKUHOHATBHOH TIPaMOTHOCTH
qeJoBeKa TSl PELIeHUs )KM3HEHHBIX TTPOOIIEM.

IIP6 7. CdopMHpOBaHHOCTh YMEHHUS TNPUMEHATH MOTyUYSHHBIE
3HaHUA Uil OOBACHEHHs] OMOIIOTMYECKHX TPOLECCOB M SBJICHUH,
IUTSL TIPUHSATHS TPaKTHIECKNX PEIIeHNH B MTOBCEIHEBHOMN )KU3HU

C LleNbIo obecTieueHus 6€30MacHOCTH CBOETO 3/I0POBbS U 310POBBS
OKpPY’KaloIIMX JIOACH, COONIOEeHUs 3I0pOBOro obOpasa XKHU3HH,
HOPM T'paMOTHOTO MOBEJIEHHs B OKpY’Karollel MpUPOAHOH cpere;

IIOHUMAaHHUC HCO6XO,Z[I/IMOCTI/I HUCIIOJIB30BaHUA ,Z[OCTPDKCHHFI
COBpCMCHHOfI OHOJIOTHH H OMOTEXHOJOTHH AL palluOHAJIBHOTI'O
IIpUPOAONOIB30BaAHHU .

I1P6 10. CdopmMupoBaHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE
MHUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOTHYecKOi
WH(pOpMAlUM W3  HECKONBKHX  HCTOYHHUKOB,  TIPaMOTHO
HCTONB30BaTh MOHATHHHEIN anmapaT OHOOTHH

OK 04. D¢ pexTuBHO
B3aMOJICHCTBOBATH
" paboTaTh

B KOJUTCKTHBE

W KOMaH[e

JIMYHOCTHEIE PE3YILTATEI HOOJIKHBI OTpaXaTb B YaCTH:

IEHHOCTH HAy4YHOro TO3HAHWSA: OCO3HAHHE IEHHOCTH
HAay4YHOM  JeATENBHOCTH, TOTOBHOCTH  OCYIIECTBISATH
MPOEKTHYIO " HCCIEeIOBATENbCKYIO IeITeIbHOCTD
WHAMBUAYAILHO U B TPYIIIIE.

MetanpeaMeTHbIe pe3yIbTaThl JOIKHBI OTPaXaTh:
OsnageHne YHUBEpCaTbHBIMH KOMMYHHKaTHBHBIMH
NEUCTBUIMU:

I1P6 5. IlpuobpeTeHne ombiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAyYHOTO TMO3HAHUS, UCTIONB3YEMBIX B OMOJNIOTHH: HaONIOACHUS U
OINMCaHUS KUBBIX CUCTEM, TIPOIIECCOB U SBIICHUI; OpraHnU3allui 1
mpoBelleHUS  OHMONIOTHYECKOro  DKCIEPHUMEHTa,  BBIIABHKCHHS
TUIOTE3, BBIABICHHUS 3aBUCHMOCTH MEXAY HCCIEeTyeMbIMI
BETMYMHAMH, OOBSICHEHMS MTOTYUSHHBIX PE3YIbTaTOB

n  GOpMYyIHpPOBaHHS BHIBOJIOB C HCIOJb30BAHMEM HAYYHBIX
MOHSITUH, TEOPUH U 3aKOHOB




0) coBMecTHas JesITeIbHOCTh:
- MOHUMATH U UCTIOJIB30BATh MPEHUMYIIECTBA KOMaHTHOH
W MHIUBUAYATEHOH pabOTHI;

- IIpUHUMATDH neian COBMECTHOI JCATCIBHOCTH,
OPTaHU3O0BLIBATL 1 KOOPAUHHUPOBATH HCﬁCTBHH

110 cC JOCTHIKCHHUIO: COCTaBJIATH IIJ1ag HeﬁCTBHﬁ,
pacnipeaciiATL poJIi € YUCTOM MHEHHH YUYaCTHHKOB

00CY>KJIaTh pe3yJbTaThl COBMECTHON pabOThI

OK 07.
ConelcTBOBATD
COXPaHEHUIO
OKpY>KaroIlen

Cpelbl,
pecypcocoepexeHn
10, MPUMEHSITh
3HaHUA

00 H3MeHEHUH
KITUMaTa, TPUHILIHITEI
OepeXINBOTO
MPOU3BO/ICTBA,

3 dekTUBHO
NeUCTBOBATD

B Ype3BBIYAITHBIX
CUTYyaIUAX

JIm4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpakaThb B HacTH:
DKOJIOTMYECKOTO  BOCHUTAHMS: -  cpOopMHUPOBAHHOCTH
HKOJIOTMYECKOH KYNbTYphl, TOHUMaHUe BIMSHUS COLUATBHO-
HPKOHOMUHYECKUX MPOLIECCOB Ha COCTOSHUE MPUPOTHOM

M COLMATBHON cpefbl, OCO3HAHWE TIIIOOALHOTO XapakTepa
HKOJIOTHUECKUX Mpodiem;

- IUTAHUPOBAHKE U OCYII[ECTBICHNE AeHCTBUH B OKpY Karoleil
cpelle Ha OCHOBE 3HaHUA Ielell yCTOWYMBOrO pa3BUTHS
YyeJIOBeYeCTBA;

- aKTHBHOE HENpHUATHE JEeHCTBUH,
OKpy:Karollieit cpefe;

- YMeHHUe MPOTHO3UPOBaTh HEOIArOMPUATHBIE YKOIOTHIECKIE
MOCNeACTBUS MPeATPUHUMAEMBIX IeHCTBHI, MpeaoTBpaliaTh
HX;

- pacuiupeHue
HaTpPaBIEHHOCTH.
MertanpeaMeTHbIe pe3yIbTaThl JOIKHBI OTPaXaTh:
OsBnageHne YHUBEpCaTbHBIMH KOMMYHHUKaTHBHBIMH
NEUCTBUIMU:

0) coBMecTHas JesITeIbHOCTh:

- TIOHWMaTh W WCIONB30BaTh MpeNMYyIlecTBa KOMaHIHOM
W MHIUBUIYAIbHOHN paboThI;

IIPUHOCAIINX BpEH

OIIBITa JACATCIIBHOCTH 3KOJOTHUECKOH

- IIpUHUMATDH neian COBMECTHOI JCATCIBHOCTH,
OPTaHU3O0BLIBATL n KOOpPAUHHUPOBATH HCﬁCTBHH
110 cC JOCTHIKCHHUIO: COCTaBJIATH IIJ1axH ,Z[CI\/'ICTBI/H\/'I,

IIP6 5. TlpnoGpeTeHne omnbITa MPUMEHEHUSI OCHOBHBIX METOJOB
Hay4YHOT'O TIO3HaHUs, UCTIONb3YEeMBIX B OMOJIOTHH: HAOMIOACHUS

M ONMCAHUSA KUBBIX CHCTEM, IIPOLIECCOB U SBICHUI; OpraHU3aliu
U TIPOBEJECHHS OHOIIOTHUECKOTO HKCIEPUMEHTA, BBIIBHKESHUS
TMIOTE3, BBISBICHUS 3aBHCHMOCTH MEXAY HCCIeNyeMbIMH
BETMYHMHAMHU, OOBSICHEHHS TOTYyUSHHBIX PE3YIbTaTOB

U (QOpMyNHpPOBaHUS BBHIBOJAOB C HCIOJIB30BAHMEM HAyUHBIX
TIOHATHH, TEOPUI H 3aKOHOB.

IIP6 6. ChopMUPOBaHHOCTh YMEHMS BBIACHATH CYILECTBEHHBIE
NpU3HAKM  BHPYCOB, KJIETOK TPOKapMOT W  DYKapHOT;
OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHM3MOB, BHJIOB,
OMOTeoLIeHO30B M JKOCHCTEM; OCOOEHHOCTH TPOLECCOB OOMEHa
BEIIECTB M TPEBpallleHHss HHEPTMH B KIeTke, (OTOCHHTE3a,
TUTACTHUECKOTO M YHEPreTHUECKOT0 0OMEHa, XEMOCHHTE3a, MUTO34,
Melo3a,  OIJIOJOTBOPEHMS,  PAa3BUTHA W Pa3MHOXEHMUS,
WHINBUAYATBHOTO Pa3BUTHUS OpraHU3Ma (OHTOTeHe3a), OOphObI

3a CYILIECTBOBaHME, €CTECTBEHHOIO OTOOpa, BHA0OOpPa30BaHMUS,
MPUCIIOCOOIEHHOCTH OPraHM3MOB K cpele OOWTaHMS, BIIMSHUS
KOMIIOHEHTOB HKOCUCTEM, AaHTPONIOTEHHBIX ~ HM3MEHEHHH
B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB M NMpeBpaIlleHHe YHEPTHH B OHochepe.

IIP6 7. CdopMHpOBaHHOCTh YMEHHUS TNPUMEHATH MOTyUYSHHBIE
3HaHUA U1 OOBACHEHHsS] OMOIIOTMYECKHX TNPOLECCOB M SIBJICHUH,
IUTL TIPUHATHS TIPaKTHYECKUX PELICHUH B TOBCEIHEBHOW KM3HM
C LleNbIo obecTieueHNs 6€30MMacHOCTH CBOETO 3/I0POBbS U 30POBBS
OKPY’)KaIOIIMX JIIOACH, coONIOIeHNs] 3I0pOBOro obpa3a XHU3HH,
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pacmpelieNiaTh pPONM C Y4YETOM MHEHMH yYacTHHKOB
00CyXJIaTh pe3yabTaThl COBMECTHON PabOTHI

HOPM T'paMOTHOTO MOBEJIEHHs B OKpY’Karollel MpUPOAHOH cpere;
NMOHMMaHHE  HEOOXOAMMOCTH  MCIIONB30BaHMS  JOCTHKEHHH
COBPEMEHHOM OMOOTMM M OMOTEXHOJIOTHMH Ul pallOHAJIBEHOTO
PHUPOJONOIB30BaHNS

K 1.1.
O0pabaThIBaTh
TIOCTYTAIOIIIHE
3aIPOCH Ha
o0cITy)KMBaHHE OT

I'oToBHOCTB K CaMOCTOSITETEHOMY
CTPYKTYpPHUPOBaHHIO MH(OpMAIIHH;
HaBblkM ycTHOH M TNHCBMEHHOW KOMMYHMKAllMH, YMEHHE
SCHO M JIOTUYHO M3JIaraTh MBICITH;

CrnocoOHOCTh BBISBIATH CYTh MH(OPMAIMOHHOTO 3arpoca,

AHAJIN3Y n

VYMeTh aHaTH3UPOBATh OHONOTHYECKYIO WH(POPMAIHIO, BBIACIATH
TJIaBHOE, TIPENCTAaBIATh JaHHBIE B YHOOHOH [UIS TOHHMaHHS
dopnme;

[TpuMeHATs Hay9IHBIH TOIXO0 TpH paboTe ¢ nHbopMarmei (TIONCK,
aHallu3, coMocTaBlIeHne (PaKkToOB);

KJIMEHTOB KOPPEKTHO BOCIIPUHUMATD U (OPMYITHPOBATH OTBETHI. OO60CHOBBIBAaTH BBIBOBI, HCIIONB3YSl KOPPEKTHBIE (POPMYTHPOBKU
U TIPUMEDHI.

IIK 1.2. Brnanenne HaBbIKaMH OOBSICHEHUS, pa3bsCHEHUS, NMepefaud | YMeTh CTpPOUTh JIOTHUECKH TOCIeoBaTeNbHBIE TOSCHEHNS,

HHCTpyKTHPOBATH MH(pOPMAaLMU pa3HOTO YPOBHS CIOXHOCTH; UCTIONB30BAaTh OMOJNIOTHYECKHE TIPUMEpbl M aHAJIOTHH Ui

KJIHEHTOB B CrnocoOHOCTh CTPYKTYpHPOBAaTh MaTepHal, JOHOCUTh €ro 10 | pa3bsCHEHUS CIOXKHBIX MOMEHTOB;

PEIICHU N THITOBBIX
3aIlIpocoB

cobecelHUKa B TOCTYITHOM (opme;
TepmuMocTh, yMeHHE KOPPEKTHPOBATh
3aBUCHMOCTH OT PEaKIH KIHEHTA.

OOBjICHEHUA B

JlaBaTp YeTKWe, CTPYKTYpHPOBaHHBIE WHCTPYKIMH IO paboTe ¢
nH(popmalueit;

Hcronp30BaTh CXeMBI, TaOMWIBI, HATJISAHBIE MaTepHabl LIS
o0JIerdeHus TOHUMAaHHSL.

IIK 1.3.
JIoKyMeHTHpOBATh
CBelIEHUA 00
yCTpoHcTBax U
3ampocax KIHEHTOB
c IpUMeHEeHNEM
HHCTpyMeHTapus 6a3
3HaHWHI

Bnagenne HaBbiKaMH BeleHUS 3amuceil, odopMmIeHUS U
CTPYKTYpHUPOBaHUS WH(OPMAINH;

AKKypaTHOCTb,  OTBETCTBEHHOCTb, yMEHHE
ONTUMAaNBHBIN popMaT A PUKCAIUN TAHHBIX.

BEIOHpATH

YMeTh 4eTKO M IpaMOTHO OGOPMIIATH 3alllCH O pe3ylbTaTam
aHalll3a WU nepeaain NHPOopMaIuu;

Ucnonb3oBaTh cTaHAapTHBIE (GOPMBI, CXEMBI, IIa0JOHBI IS
BeJICHUS JTOKYMEHTAIINH;
CTpyKkTypupOBaTh HHOPMaIHIO
HCTIONb30BaHUs B Oa3aX 3HAHMH.

JUTS MTOCJIE TYIOIIETO
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUILIAHBI

2.1. O0beM TUCHUILIMHBI U BUBI y4eOHOH padoThI

Bun yueOHoii padoThl

O0beM B Hacax

O0bem 00pa3zoBaTeJIbHOH NPOTrPAMMbI IHCITHIIJIMHbI 72
B T.4.

TEOPETUUECKHUE 3aHATHS 47
IIPAKTUYECKHUE 3aHATHS 19
nabopaTopHble 3aHATHS 6
OcHoBHOE coepxaHue 60
IIpogeccuonaIbLHO OPHEHTHPOBAHHOE cO/lepKaHue (coAepiKaHue 1
NPUKJIATHOT0 MOYJIA)

IIpomexxyTounast arrecTamus (1udpepeHIMpoBaHHbBIN 3a4€eT) 2
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2.2. TemaTuyecKkHH IJIAH M COACPKAHUE IUCHUTTHHBI

®opmupyemble
HaumenoBanue Coaep:xanue y41e0HOro MaTepuaJia (0CHOBHOe U MPo(eccHOHAJILHO OpHEeHTHPOBaHHOe), | O0beM KOMITETOHIIH
pa3esIoB H TeM Ja0opaTopHbIe U MPAKTHYeCKHe 3aHATHSA, IPUKJIAAHOI MOAYJIb (IPH HAJTNYHMH) 4acoB
1 2 3 4
OcHoBHoOe cogepkaHHue
Pasnea 1. buogorns kak Hayka. ?KuBble cHCTeMbl H HX OPraHU3alHA 2
Tema 1.1. CopepkaHue yueOHOTO MaTepuaia 2
buonorus buonorus — Hayka o kuBoi npupoze. CBs31 OHOJOTHH ¢ OOILECTBEHHBIMU, TEXHUUECKUMH U
B CHICTEME HayK. OPYTUMH €CTECTBEHHBIMH HaykaMH, punocodueii, pemurueii, STUKOH, ICTETHKOH U MPaBoOM.
Obmas Pony Ouomornn B ¢GopMHpOBaHMM COBpeMEHHOM Hay4dHOH KapTHHBI Mupa. Cucrema
XapaKkTephUCTHKa OMOJIOTHYECKHX HayK.
AKHU3HU Mertonbl NMoO3HaHMS KUBOM NpHpoIbl (HabirofeHHe, SKCIIEPUMEHT, ONMCaHUe, N3MEPEHHE, OK-02
KJaccu(pUKaLus, MOIETHPOBAaHUE, CTATHCTHUECKAs 00paboTKa TaHHBIX ).
JKuBble ciucTeMbl (OMOCHCTEMBI) KaK MpeaMeT U3yHdeHHs OMooruu. OTINYNe )KUBBIX CHCTEM
OT HeopraHuveckoi npupoel. CBoiicTBa OMocHCcTEM M UX pasHOoOpasue.
VYpoBHUI OpraHu3aIu onocHcTeM: MOJIEKYSPHO-TeHETHIECKHHA, KJIETOYHBIH,
OpPraHM3MEHHBIH, MOMYIALHOHHO-BUOBOM, 3KOCHCTEMHBIN (0HO - TEOLEeHOTHYECKHIT),
onochepHbIit
Pazgen 2 XumMu4vecKkuii coOCTaB M CTPOEHHE KIETKHU 10
Tema 2.1. CopepxaHue yueOHOTo MaTepuaia 2
XuMmnueckuii coctaB | XUMHYECKHH COCTaB KICTKH. XUMHUYECKHE SJIEMEHTBI: MaKpOdXIEMEHTBI, MHKPOIIIEMEHTEHI.
kieTku. Bona Bona m MuHepanbHble BeliecTBa. (MDYHKUMHM BOJBl M MHHEpPANTbHBIX BELIECTB B KIIETKE.
U MUHEpaJTbHBIE [TonnepskaHue ocMOTHYECKOTO OaaHca
BEIECTBA [IpakTH4YecKOe 3aHsATHE 1
Ne 1 «buonoruydeckass poinb MHHEpATBHBIX BEILECTB B OOECTIEUECHHM >KH3HEIEATEIBHOCTH
OpPraHN3MOB, IPOSIBICHHUS THcOaTaHCca MUHEPATBHBIX JJIEMEHTOBY
Tema 2.2. CopaepkaHue YIeOHOTO MaTepHaia 4
buonorndeckn benxu. CocTaB u cTpoeHHEe OETKOB. AMHHOKHCIOTE — MOHOMEpHI OenkoB. HezaMeHnMble
BaOXHBIE XMMHYECKHE | 3aMEHHMBIE aMHHOKHMCIOTHI. AMWHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl OelKoBO
COCIMHEHH MOJIEKYJbI (TMIepBUYHAS, BTOpUYHAS, TPETHUHAS M UETBEPTUUHAS CTPYKTypa). XUMHUYECKHe OK-01, OK-02,
cBoiicTBa OenkoB. buonormueckne ¢GyHKIMH OenkoB. (DepMeHTH — OHOJIIOTHYECKHE OK-04
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KaTanuzatopel. CTpoeHHe ¢epMeHTa: aKTHUBHBIH ILIEHTp, cyOcTpaTHas CHELU(PUIHOCTE.
KodepmenTtsl. Butamunsl. OTinuns pepMEHTOB OT HEOPraHHUECKHUX KaTalH3aTOpPOB.
VYrneBoasl: MOHOcaxapHuabl (INIOKO3a, puboO3a M Je30KCHpHO03a), aucaxapuiabl (caxaposa,
JaKTO3a) M TONMcaXapuAel (Kpaxmall, TJIHKOTeH, Lelrono3a). buomorndyeckue (yHKIMH
yrinepofoB. Jumuael:  TpuraMuepuasl, Qocdonumuarl, crepounsl. [mapoduibHO-
ruapogodHble cBoiicTBa. bronornueckue GpyHkimm munuaoB. CpaBHEHHE YIIIEBOIOB, OSITKOB
U JTUNTUJOB Kak HcTOUHNKOB 3Heprun. Hyknennoseie kucnotel: JJHK u PHK. Hykneotnasr —
MOHOMepHBI HYKJIeHHOBBIX KucIoT. Ctpoenue u ¢pynkimu JITHK. Ctpoenue u ¢pynximu PHK.
AT®: ctpoeHne u GyHKIMI

JlaboparopHrbie 3aHATHSA (Ha BEIOOp Mpero/aBaTes)

Ne 1 «Onpenenenne puramuHa C B MpOAYKTaX MUTAHUS»

wm «OnpeneneHie HaTuIus KpaxMaia B IPOIyKTaX IMUTaHUS»

i «I ' uapopmIbHO-THAPOGOOHEIE CBONHCTBA JTUITHIOBY

wm «/3ydeHne KaTallMTHUEeCKOW aKTHBHOCTH (EepMEHTOB (Ha MpHUMepe aMMIIa3bl N
KaTalassl )y

Tema 2.3.
CrpykTypHO-
bYHKITMOHAbHAS
OpraHu3aIysl KIETOK

Conepxanne yueOHOro MaTepuaa

uTonorus — Hayka o kieTke. KietouHast Teopust — mpuMep B3auMoeHcTBHA UAEH U PakTOB
B HAyYHOM MO3HaHUM. MeTOIbl U3yUeHHs KIETKH.

Krnerka kak menocTHas >kuBas cucTeMa. OOIMe NMpU3HAKM KIETOK: 3aMKHYTash Hapy>KHas
MemOpaHna, Monekynbl JIHK kak reHeTnueckuil anmapat, cucTeMa CHHTe3a Oenka.

Tunel kneTok: dykapuoTHdeckas M IpokapuoTHueckas. OCOOEHHOCTH CTpOeHHS
npokapuoTtuieckoil kietku. KietouHas crTenka Oaktepuit. CTpoeHHe 3yKapHOTHHUECKOM
KJeTkn. OCHOBHBIE OTIMYHS PACTUTENBHOMN, )KMBOTHON U TpUOHON KieTkH. [loBepXHOCTHBIE
CTPYKTYpBl KIETOK— KIETOYHas CTeHKa, TJIMKOKaIWKe, MX ¢QyHKkuMu. Ilnasmatudeckas
MeMOpaHa, ee CBOMCTBa M (PYHKIINH.

[MuTomnazmMa m ee opraHouasl. OgHoMeMOpaHHBIe opraHomnbl kierku: JIIC, ammapar
lonbmxu, mu30coMBl. [loMyaBTOHOMHBIE OpPraHOMABI KIETKH: MHTOXOHAPHH, TUTACTH]IBI.
[IponcxoxaeHne MUTOXOHAPWUH M TacTHh. Buawl mmactun. HememOpaHHBIE OpraHOMABI
KJIETKH: PHOOCOMBI, KJIETOUHBIH ULEHTP, LEHTPUOIH, PECHHUKH, >KIYyTHKH. DOYyHKIMHU
OpPraHOMJOB KJIEeTKH. BKitoueHus.

Snpo — perynaTopHBIH LEHTp KiIeTkH. CTpoeHHe sanpa: siaepHas oOojouKka, KapHoIla3Ma,
XPOMATHH, SAPBIIIKO. XpoMocoMbl. TpaHCTIOPT BEIIECTB B KJIETKE

JlabopatopHrbie 3aHATHS (Ha BEIOOD MpenojaBaTeis)
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Ne 2 «Ctpoenue kieTkH (pacTeHus, )KUBOTHBIE, TPUOBI) M KJIETOUHBIE BKJIIOUEHHS (KpaxMall,
KapOTHHOH/IBI, XJIOPOILIACThI, XPOMOTLIACTHI )»

i «/3ydeHne cTpoeHMs KJIETOK pacTeHUH, >KUBOTHBIX M OaKTEpHH MOJ MHKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpenapaTax U UX OMIMCAHUE)»

i «IIpoHuIaeMocTb MeMOpaHsbl (TJ1a3MOJIN3, ACTUIA3MOIIH3 )»

Paszgen 3. JKusHeaeaTeIbHOCTH KJIETKH

Tema 3.1.
OOMEH BeELIECTB
U TIpeBpallieHne

SHEPTUHN

B KJIETKE

Conepxanne yueOHOro MaTepuaa

OOMeH BelllecTB, WIIH MeTa0oMu3M. ACCUMMIAIMS (TTaCTUUECKUI OOMEH) M JUCCUMMIISIUS
(oHepreTHUecknil 0OMEH) — JABE CTOPOHBI €MHOTO Tpollecca MeTabommsMa. Porb 3akoHOB
COXpaHEHHs BEUIeCTBA W SHEPTUM B IIOHWMAaHWH MeTabonm3Ma. THIBl oOMeHa BellecTB:
aBTOTPOHBIN U TeTepoTpodHBIH. Poib ¢pepMeHTOB B OOMEHE BEIIECTB W TPEBPALICHUH
sHeprun B KieTke. PortocwHTe3. CBeToBas W TeMHOBas (a3el (oTOocHHTe3a. Peakumm
dotocuHTe3a. DPPeKTUBHOCTH HOTOCHHTE3a. JHaUeHHe POTOCHHTE3a AJIS KU3HHU Ha 3emite.
Bnusaue ycmoBuit cpefnl Ha (GOTOCHHTE3 M CIIOCOOB! TOBBIICHUS €r0 MPOAYKTHBHOCTH Y
KyTbTYPHBIX ~ pacTeHHH. XeMOCHHTe3. XEeMOCHHTE3WPYIOIIHe OaKkTephH. 3JHAUCHHE
XEMOCHHTE3a [UIS )KU3HU Ha 3emMIre.

DHepreTHdecknil 0OMeH B KIIeTKe. PaceruieHne BeIecTs, BRIICIEHNE H aKKyMYyTHPOBaHHIE
SHEPrUH B KIETKe. JTalbl YHepreTHdeckoro ooMena. [mmkomms. BpokeHWe W ero BHIHI
KucnmopongHoe okucienne, WiIH KIETOYHOE AbIXaHWe. OKHUCIUTENbHOE (pochoprmpoBaHue.
Db ek THBHOCTH YHEPTETHUECKOT0 0OMeHa

Tema 3.2.
buocuures Genka

CopepxaHue yueOHOro MaTepuaia

Peakuuu wmaTpuuHoro cuHTe3a. [‘eHetnueckas wuHbpopMaius u JIHK. Peamuzanus
reHeTH4Yecko MHpopMaIlu B KileTke. [ 'eHeTH4Ueckuit Ko U ero cBoicTBa. TpaHCKpHUIIHS —
MaTpuuHbli cuHTe3 PHK. TpaHcnsamus — OuocuHTe3 Oenka. DTanbl TpaHCISAIUH.
KonupoBanue aMuHoKHcIOT. Postk pubocoM B OMOCHHTE3€e Oenka

HpaKTI/I‘ICCKOC 3aHATUC

Ne 2 «Pemrenne 3aa"q Ha ONPCACIICHUE IMTOCIICAOBATCIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycs

CopepxaHue yueOHOro MaTepHaia

Hexnetounsie ¢popMbl ®KU3HU — BUpychl. UcTopus oTkpeitus BupycoB (/1. Y. VBaHOBCKMit).
OcCoOeHHOCTH CTPOSHMS M >KH3HEHHOTO LIMKJa BUpycoB. bakrepnogaru. bonesnu pacteHui,
’KMBOTHBIX M UeJIOBEKa, BBI3bIBaeMble BUpycaMH. Bupyc nMMyHoaeduuuTa yenoseka (BIY)
— Bo3oyautesns CIIM la. IlpodbunakTika pacnpocTpaHeHH BUPYCHBIX 3a00J¢BaHII

OK-01, OK-02,
OK-04

Pa3}1e.]'l 4. PazMHOKeHHE U HHAUBUAYAJIILHOEC pPa3sBUTHE OPraHu3MoOB
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Tema 4.1.
FKW3HEeHHBIN TUKT
KIETKH

Conepxanue yueOHOro MaTepuaa

KneTouHslif LMK, WKW SKU3HEHHBIH IWKIT KieTku. MHTepdaza m wmutos. Ilpouecch,
nmpoTeKkalne B uHTepdaze. Pernnkanus — peakiyst MarpuiHoro cunteza JIHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIHN Habop — KapHOTHI. JIMILTOMIHBIM W TalUIOWIHBIN XPOMOCOMHEIE
Habopel. XpoMaTuiel. llUTONMOrHMUEeCKHE OCHOBBI Pa3sMHOXKEHHS M HMHIUBHIYaJTBLHOTO
pa3BUTHS opranu3MoB. Jlenenne kieTku — Muto3. CTtaanu MuTo3a. [Iponeccel, mpoucxoasiiye
Ha pa3HBIX CTaJUAX MHUTO3a. bHolormveckmii cMpicin MHTO3a. IIporpamMmMupyemas rudens
KJIETKH - aloNTo3

Tema 4.2.
DopMBI pa3MHOKEHHS
OpPraHU3MOB

Conepxanue yueOHOro MaTepHaa

®opMBI pa3MHOXKEHUS OPTaHU3MOB: Oecrolioe U MojoBoe. Buapl Gecnonoro pa3sMHOKEHUS:
JelleHue Ha/IBoe U MTOYKOBaHUE OJTHO M MHOTOKIIETOUHBIX, CIIOPOOOpa3oBaHUE, BEreTaTHBHOE
pa3MHokeHHne. MckyccTBeHHOE KIOHHPOBaHHUE OPTaHU3MOB, €10 3HaUeHHe [T CEeNEeKIIH.
[TomoBoe pa3MHOXKeHHUE, ero OTAU4Ms OT Oecmonoro. Meios. Ctaguu Meitosza. [Ipoieccsl,
MpoucXodAline Ha cTaausx Meiosza. lloBemenme xpomocom B Meiioze. Kpoccunrosep.
buonoruueckuit cMbICI U 3HaUeHHEe Melo3a. ['aMeToreHes — npoiiecc 0Opa3oBaHUs MOJTOBBIX
KIIETOK Y )KUBOTHBIX. [IolTOBBIE KeNe3bl: CeMEHHUKHM U SMYHUKH. OOpazoBaHUe U pa3BUTHE
MOJIOBBIX KIETOK — TaMeT (CIepMaTo30Hi, SHIleKNIeTKa) — CIepMaToreHe3 M OOreHes.
OcOoOCHHOCTH CTPOCHHS SHIEKJIECTOK M criepMaTo30110B. OmaonoTBopeHue. [lapTeHorenes

Tema 4.3.
NunuBnayansHOE
pa3BUTHE OPTaHU3MOB

CopepxaHue yueOHOro MaTepuaia

NnouBuayanbHoe pa3BUTHE (OHTOTeHe3). DMOpHOHANBHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOPHOHAILHOTO PAa3BUTHS Yy TIO3BOHOYHBIX KMBOTHBIX: ApPOOJICHHE, TacTPyJISALu,
opranoreHes. [locToMOpnoHanmbHOe pa3BUTHE. THIBI TTOCTIMOPHOHAIBHOTO Pa3BUTHS:
npsMoe, HempsaMoe (JTHIMHOYHOe). BIusHMe cpeibl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,
CIIOCOOHBIE BEI3BIBATH BPOXKACHHBIE YpojacTBa. PocT m passutHe pacteHmit. OHTOreHe3
I[BETKOBOT'O pacTeHHs: IBOIHOE OIIOAOTBOPEHHE, CTPOCHHE CEMEHH, CTAINH Pa3BHTHS

Hp AKTHYCCKUC 3aHATHUA

Ne 3 «upeximonnrlie 3a0601eBaHNs U SITUASMHUH B UCTOPUH YETOBEUECTBAY.
No 4 «BaxkiuHanus xak npodriakTHka HHGEKIIMOHHBIX 3a00I€BaAHIH

OK-01, OK-02,
OK-04

Pazgen 5. HacjieacTBeHHOCTH M M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeIOBAHUSA

Conepxanue yueOHOro MaTepuaa

IIpenmer M 3amauu reHeTHKU. Poilb IIUTONOTMH U SMOPHONOTHH B CTAHOBJICHHM T€HETHUKH.
Bxnmag poccMiickMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeToIbl T€HEeTHKH
(THOpHIOMOTHYECKUH,  ITUTOT€HETHUYECKHH, MOJEKYIsIpHO-TeHeTH4ecKnii). OcHOBHBIE
TeHeTHYECKHEe MOHATHS. | eHeTHHeckasi CHMBOJINKA, HCTIOTIb3yeMasl B cCXeMaX CKpELIMBaHUH.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HacJeJOBaHUs TPU3HAKOB, ycTaHOBIeHHbIe |'. Menaenem. MoHorn6puaHoe
CKpellMBaHUEe. 3akOH €AMHOOOpa3us THOpHAOB TiepBOoro mokojeHHd. llpaBmio
JOMHHHMPOBAaHUA. 3aKOH pacIleIUIeHUs] TpH3HaKoB. [ umore3a 4McTOTHl ramer. [lomHoe u
HEToJIHOe  JOMHHHpoOBaHMe. [IUrmOpmaHoe  cKpellMBaHMe. 3aKkOH  HE3aBUCHMOTO
HaclleIoBaHUA TpU3HAKoB. [[UToreHeTHdeckHe OCHOBBI TUTHOPUIHOTO CKPELIMBAHMUA.
AHammzupylollee cKpelluBaHue. lcrmonp3oBaHME aHAM3HMPYIOLIETO CKPEIMBAHUSA IS
oIpeieNIeHNs] TeHOTHIIa 0COOU

HpaKTI/I‘ICCKOC 3aHATUC

Ne 5 Pemrenne 3alaq Ha OIIpCACIICHHUE BCEPOATHOCTH BO3HUKHOBCEHHA HACICACTBCHHBIX
IIPpHU3HAKOB ITPU MOHO-, TN-, HOJ'II/IFI/I6pI/I,Z[HOM " aHAIIN3UPYIOUIEM CKPECIIUBAHUH, COCTABJICHHNEC
TCHOTHUITMYCCKHUX CXEM CKPCIINBAHUA

Tema 5.2. CopepxaHue yueOHOro MaTepuaia
CueruieHHOe CueruieHHOe HacliefoBaHue Tpu3HakoB. Pabota T. Moprana 1o clienjieHHOMY HacJieTOBaHUIO
HacJleJOBaHHe reHoB. HapyllieHne clienieHNsl TEHOB B pe3yiibTaTe KPOCCHHIOBEpa. XPOMOCOMHas T€OpHUS
MPU3HAKOB HACJIE/ICTBEHHOCTH. | eHeTHYecKkHe KapThl.
I'enetnka moma. XpoMOcOMHOe oIpefeNieHHe Moja. AYTOCOMBI M TOJOBBIE XPOMOCOMEI.
['oMoraMeTHBIe M TeTeporaMeTHbie OpraHu3Mbl. HaclenoBaHne NMPU3HAKOB, CLIETIEHHBIX C
MOJIOM
[IpakTHieckoe 3aHATHE
Ne 6 Pemenne 3amau Ha oNpefelleHHE BEPOATHOCTH BO3HHMKHOBEHHS HACIEACTBEHHBIX
NPU3HAKOB TIPH CLEIUICHHOM HAacJelOBaHWH, COCTABICHHE TIE€HOTUIHYECKHX CXeM
CKpeIlUBaHUS
Tema 5.3. Conepxanue yueOHOro MaTepHaa
3aKOHOMEPHOCTH N3meHunBOCTh. BUAB M3MEHUHBOCTH: HEHACIECTBEHHAs U HacJeICTBeHHas. PoJb cpelibl B
U3MEHUYHBOCTH HEHACNeCTBEHHON HW3MEHUMBOCTU. XapaKTepUCTHKa MOIU(DUKAIIMOHHOW H3MEHUHBOCTH.

Bapuaionnsiif psa u BapualmoHHas kpuBas. Hopma peakimu npusHaka. KonuuecTBeHHBIE
W KauecTBEHHBIE TMpPHU3HAkKM M MX HopMa peakiuu. CBoiicTBa MOIUDUKAIIMOHHOH
H3MEHYHUBOCTH.
HacnencTBenHas, MIM TeHOTHIIHYEcCKasd H3MEHUHBOCThL. KoOMOHHAaTHBHAS H3MEHYHBOCTD.
Meiio3 u TONMOBOM TMpoliecc — OCHOBa KOMOWHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAS
M3MEHUYUBOCTh. Kilaccupukanus MyTallMii: TeHHBbIE, XpOMOCOMHEIe, TeHOMHbIe. UacToTa M
MPUYUHBI MyTaliil. MyTareHHbie ¢pakTophbl. 3aKOH TOMOJIOTHUECKUX PAIOB B HACIEICTBEHHOM
M3MEHYHUBOCTH
H. 1. Basunosa
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HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemtenne 3ala4 Ha OIIpCACIICHHUE BCEPOATHOCTH BO3HUKHOBCHHA HACICACTBCHHBIX
IIPHU3HAKOB IIPU PA3JIHUYHBIX THUIIAX BBaHMOHCﬁCTBHH T'CHOB, COCTABJICHHUC I'CHOTHUIIMYCCKHX
CXEM CKpCIIMBAaHUA

Tema 5.4.
T'eHeTnka yenoBeka

Conepxanne yueOHOro MaTepHala

I'enetnka uenopeka. Kapuotum uenoeka. OCHOBHBIE METONBl TEHETHKH UYellOBeKa:
reHeaJornueckuii, ONU3HENOBBIH, LUTOTeHETHUYECKUH, OHOXUMUUECKUH, MOJEKYISIpHO-
reHeTudeckuii. CoBpeMeHHOe oIpelefieHHe TeHOTHIIA: MOJIHOT€HOMHOE CEKBEHHPOBAaHHE,
TeHOTUTIIHPOBaHHUE, B TOM umciie ¢ nmoMolbio [11[P-anann3a. HacnencTtBenHble 3aboneBanus
YyelloBeKa: TeHHble OoJIe3HH, OONe3HW ¢ HacleACTBEHHON MpeapacioloKeHHOCTHIO,
XpoMocoMHBle Oone3Hu. CoMaTHueckue M TeHepaTHBHBIE MyTallid. CTBOJIOBBIE KIIETKH.
[IpyHuMIBl  370poBOro o0Opa3a JKHU3HHW, JWAarHOCTUKH, TPOPHIAKTHUKH M JICHSHHS
TeHeTHUeckuX  OonesHedl.  Meamko-reHeTHUeckoe  KOHCYNBTHpPOBaHHE.  3HaudeHHE
MEANIIMHCKOW TEHEeTUKH B TPeNOTBpallleHNH W JeYeHHH TIeHeTHUecKHX 3a0oJieBaHMH
JeJIoBeKa

HpaKTI/I‘ICCKOC 3aHATUC

Ne 8 «CocraBileHne U aHAIIN3 POHAOCITOBHBIX YCJIOBCKA»

Pazmen 6. DsoaronnoH

Hada OHOJIOrHNA

=)

Tema 6.1.
DBOITIOLIMOHHA
Teopus
H ee MECTO
B OHOIOTHH

Conepxanue yueOHOro MaTepHaa

[TpennocrlIKi BOSHUKHOBEHHUS YBOIIOIIMOHHON TEOPHH. DBONIOIIMOHHAS TCOPHS H €€ MECTO B
Ouomornu. BiMsHWE DBOMIOIMOHHOH TEOPHH Ha pa3BUTHE OWOJOTHH W JPYTHX HayK.
CeuzaerenbeTBa HBOIONNH. [laeoHTOOrHYECKHE: TOCTEN0BATEIEHOCTE TMOSBICHNS BH/IOB B
MAJICOHTOJIOTHYECKOH JIETOMUCH, TepeXoaHble (opMbl. Buoreorpaduueckue: cxoacTBo
pazmmune ayH u GIOp MATEPHKOB H OCTPOBOB. IMOPHOJIOTHYUECKHE: CXOACTBA U Pa3THUNS
HSMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTENEHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIC, pPYIHMEHTAPHBIE OPTaHBl, aTaBU3MBL. MOJNEKYIIpHO-OHOXUMHUIECKHE:
CXOJICTBO MEXaHH3MOB HACIECJACTBEHHOCTH M OCHOBHEIX MeTaOONHYeCKHX MyTeH Yy BeeX
’KMBBIX OPTaHHU3MOB.

DpomonnonHas  Teopus Y.  JlapeuHa. [IpeanochUTKH  BO3HMKHOBEHHS JapBHHH3MA.
JIBIOKYIHEe CHJIBI DBOJIONUH BHAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIPH
OTPaHUYEHHOCTH PECYPCOB, HEONpeneNEHHas M3MEHUHBOCTH, OOpHOa 3a CYIISCTBOBAaHHE,
€CTECTBECHHBIN 0TOOD)

ConepkaHue yueOHOro MaTepuaa

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBonronus

Cunretnueckas Teopus »Bomoin (CTD) u e€ ocHOBHbIE MOJOKEHUS. MHKPOIBOIIOLHUS.
[omynsius kak eTMHNIIA BUAA U SBOIOLHH.

JBwxkyume cuibl ((pakTOpBI)IBONIOIMM BHIOB B MpHpoAe. MyTalMOHHBIN mpouecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. llOMynsiiMoHHBIE BONHBI M Apeii¢ reHoB. M3omsamus u
murpauus. EcTecTBeHHBI o0TOOp — HampaBistiomMi (akrtop HBomouun. DopMebl
€CTECTBEHHOTO 0TOOpa. IIpHCrocoOIeHHOCT OpPraHM3MOB KaK pPe3ylbTaT SBONIOLNH.
IIpuMepsl TNpHCIIOCOONEHUH y OpraHu3MOB. ApoMopdo3bl M HAMOAAANTallMM. Bua u
BuaooOpazoBaHue. Kputepun Buaa. OcHOBHEIE (popMBI BUA0OOPa30BaHM: reorpaduieckoe,
HKOJIOTHUECKOE

Tema 6.3.
MakposBonronus

CopepxaHue yueOHOro MaTepuaia

MaKpOSBOJ'IIOL[I/ISI. cDOpMI:I OBOJIFOITUH (1)I/IJ'ICTI/ILICCKa$I, AUBCPTCHTHAA, KOHBEPI'CHTHAA,
ITapauicjbHad. HCO6paTI/IMOCTB OBOJIIOITUH

IIpakTHdeckoe 3aHATHE (Ha BBIOOp MpenoaaBaTelis)

Ne 9 «CpaBHeHne BHIOB 1TO MOP(OIOTHIECKOMY KPHTEPHION»
i «OnucaHue NPUCTIOCOOIIEHHOCTH OpraHu3Ma U €€ OTHOCHTENIBHOTO XapakTepay

Paznen 7. Bo3HuKHOBeHUeE 1 pa3BUTHE KU3HU HA 3emJie

Tema 7.1.
3apoxaeHne
W pa3BUTHE KU3HU

CopepxaHue yueOHOro MaTepuaia

JloHay4HBIe TpeACTAaBICHHUS O 3apOKICHMM KM3HM. HaydHble TMNOTe3bl BO3HHMKHOBEHUS
KM3HM Ha 3emule: abMoreHes M MaHCTIepMHA. XUMHUYecKas SBOMOLUSA. AOGHOTEHHBIH CHHTE3
OpPraHMYeCKHX BELIECTB M3 HEOPraHMUeCKHUX. IKCIEPHUMEHTAbHOE MOATBEPKACHUE
XUMHYECKOH DBOJIOLMU. HadalpHBle »Tanbl OHoJOrHYeckod »poiroruu. [ umoresa PHK-
Mmupa. DopMupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE INPOTOKIETKH. [lepBhle
KJIETKH U UX 3BoNroIHs. POpMHUPOBaHNE OCHOBHBIX TPYIII )KHBBIX OPTaHU3MOB.

PasBuTie *W3HHM Ha 3emile IO 3paM U nepuojam. Katapxei. Apxelickas U MpoTepo3oucKas
apel. Ilaneosolickas »pa W e€ mepHoabl: KeMOpHICKUM, OpIOBUKCKHMM, CHIIypHHCKHI,
JNEBOHCKHM, KaMEHHOYTOJIBHBIN, IEpMCKUA. Me3o30lckas pa B €€ NMepuoAbl: TPHACOBBIMH,
opcknii, MenoBoil. KaliHo3olickas spa M €€ MepHOABl: NAJIECOTeHOBBIH, HEOTCHOBBIMH,
AHTPONOTE€HOBBIH.

Tema 7.2. Conepxanue yueOHOro MaTepuaa
Cucrema CucrteMa OpraHM4YecKoro Mupa Kak OTpakK€HHE 3BOMOLUH. OCHOBHBIE CHCTEMaTHYECKHE
OPraHUYeCKOTO MHpPA. | TPYIIBl OPraHM3MOB. XapaKTepHCTHKa KIMMAaTa M IeoJOTHYecKHX IpolieccoB. OCHOBHBIE
IIpoucxoxaenne STaIlbl 3BOIOLIMN PACTUTENBEHOTO U )KHBOTHOTO MHpa. ApoMop( 03kl Y pacTeHHI! 1 )KUBOTHBIX.
qeoBeKa — IlosBneHne, paciBeT U BEIMUPAaHUE TPYIIT )KUBBIX OPTaHU3MOB.
aHTPOIIOTE€HE3

OK-01, OK-02,
OK-04
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DBOMIOLMS  4eloBeKa. AHTPONOJOrMs Kak Hayka. Pa3BUTHe TIpelcTaBIeHHH o
MPOUCXOXKACHUN UenoBeka. MeTonbl M3y4UeHHMsS aHTpomnoreHesa. CXOJCTBa M pa3iIMyHsd
4yenoBeka W JKMBOTHBIX. CHcCTeMaTHUecKoe TOJIOKeHHe uYeloBeka. [IBIKyIHMe CHIIBI
(paxtopel) aHTpomoreHesa. HacnencTBeHHas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOp.
Oo1iecTBeHHBIH 00pa3 )KU3HM, H3TOTOBJIECHHE OPYANH TPYAa, MBIIIEHHE, peUb

Tema 7.3.

CopepxaHue yueOHOro MaTepuaia

OcHOBHEIE cTagunu
OBOJJIOIIUH YCITIOBCKA

OcHOBHBIE CTaqUM M BETBH 5SBONIOLMM YeJOBEKa: ABCTPATONHUTEKH, UeloBeK yMenblil,
UenoBek npsmMoxoAsimnii, UenoBek HeaHIepTalbCcKUi, UelloBEK pa3yMHBIM COBPEMEHHOIO
THNa. HaXoakHu MCKOMaeMBIX OCTAaHKOB, BpEMs CYILECTBOBaHMS, OOJacTh paclpoCTpaHEHHMS,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHUSL.

Yenoedeckue packl. OCHOBHBIE OOMNBIIME pachl: €BpONEOMIHas (eBpas3Miickas), Herpo-
aBcTpaJloMHas (PKBaTOpMallbHAs), MOHTOJNIOMIHas (a3uMaTcKo-aMepHkaHckas). UYepTol
MPUCTIOCOOTEHHOCTH MpEACTaBUTENEH HeOBEUECKHMX pac K YCIOBHSM CYILECTBOBaHUS.
EnuHcTBO UenoBedyeckux pac. Kputnka pacuzma

IIpakTHdeckoe 3aHATHE (Ha BBIOOp MpenoaaBaTesis)

Ne 10 «Bpems u myTH paccelleHHs 4eI0oBEKa 10 IIIaHETE»
i «IIprcrocobIeHHOCTh YelloBeKa K pa3HbIM YCIOBHAM cpefibl. BiusHue reorpagudeckoit
cpebl Ha MOP(¢OIOTHIO U (PHU3HOJIOTHIO YEIIOBEKa»

Paznaen 8. Oprann3mbl

1 OKpY:Kamlias cpexa

N

Tema 8.1.

Conepxanue yueOHOro MaTepHaa

DKOIOTUA
Kak Hayka. Cpenbl
JKH3HH.
DKOJIOTHYECKHE
bakTophl

DKoJIOTHS KaK Hayka. 3aJlaud U pa3JeNbl SKOJIOTHU. MeTo/Ibl SKOIOTHYECKUX HCCIeJOBaHUH.
DKOJIOTHYEeCKOe MHPOBO33pEHHE COBpPEeMEHHOro 4eioBeka. Cpenbl OOMTaHHS OpPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/Ty1IIHAA, TOUBEHHAs!, BHRYTPUOPTaHU3MEHHasl. DKOJOrHuecKue (paKkTOpHI.
Knaccngukamus xonorudecknx GpakTopoB: aOMOTHUECKHE, OMOTHUECKHE U aHTPOTIOT€HHBIE.
JlelicTBHe HKOMOTMUECKUX (PAaKTOpOB Ha OpraHu3Mbl.AOHMOTHYECKHE (DaKTOPHI: CBET,
TeMmIeparypa, BiIakHocTb. DoTtomepuoansM. IIpHucmocobreHns oOpraHusMoB K ACHCTBHIO
abnotndeckux (akrtopoB. buomornueckne puTMbel. buoTHueckue QakTopsl. Buasl
OMOTHYECKMX B3aUMOJCHCTBHUN: KOHKYPEHLMS, XHIMHHYeCTBO. llapasuTH3M, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HaXJICOHUYECTBO), aMEHCAIM3M, HEHTpaiu3M. 3HadeHHE
OMOTHYECKHMX B3aMMOAECHCTBHI TS CYILIECTBOBAHUS OPTraHH3MOB B TPUPOTHBIX COOOIIECTBAX

Tema 8.2.

Conepxanue yueOHOro MaTepHaa

OK-01, OK-02,
OK-04, OK-07
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DKOJIOTHYECKHE

DKOJIOTHYECKHE XapaKTCPUCTHKU  IIOITYJIALINH. OCHOBHBIE  TIOKa3aTelH TIOMMYJIA NN

XapaKTEPUCTHKH YHCICHHOCTDh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauus. JlMHaMuKka
MOy JIALTH YHCICHHOCTH TONYJISIINU U €€ PEeryJIsIIus
IIpakTHUeCcKOE 3aHITHE 1
No 11 «Jlofcu€T MIOTHOCTH NONMYJISUI pa3HbIX BUIOB PACTEHUI»
Pazgen 9. CooldimecTBa M 3KOJOTHYECKHE CHCTEMBbI 10 OK-01, OK-02,
Tema 9.1. Coaepkanne yaeOHOro MaTepHaia 2 OK-04, OK-07
Coob1ecTBa Co00I11eCTBO OPraHU3MOB — GHOILIEH03. CTPYKTYphI GHOIIEHO3a: BHIOBas, IIPOCTPAHCTBEHHA, 1K 1.1-1.3
OpPraHN3MOB, Tpoduieckas (muiiesas). Buabl-noMuHaHTEl. CBS3U B OHOLIEHO3E.
HKOCHCTEMBI DKonoruveckue cHcTeMbl (dKocHcTeMBbl). lloHATHE 00 »sKocucTeMe M OHOTeoleHO3e.
(DYHKIMOHATBHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYLEHTHl, KOHCYMEHTHI, pPEAYLEHTHI.
KpyroBopot BelllecTB M MOTOK PHEPTUM B 3KocHcTeMe. Tpoduueckue (IMUILEBBIE) YPOBHU
skocucTeMbl. [IumieBble 1emu M ceTH. OCHOBHBIE TMOKAa3aTeNM JKOCHCTEMBI: OHMoMacca,
MPOAYKIHMSA. DKOJOTHUECKHE MUPAMUABI: MPOTYKIIMH, YHCICHHOCTH, OMoMacchl. CBOHCTBa
HKOCHCTEM: YCTOMUHBOCTB, CAMOPETyJIsALus, pa3BuTe. Cykleccus
Tema 9.2. Conepxanne yueOHOro MaTepuaa 2
IIpuponHsie [IpupoaHble SKOCHCTEMBI. DKOCHCTEMBI pPEeK M 038p. DKOCHCTEMa XBOWHOTO HIIH
HKOCHCTEMBI IIUPOKOJIMCTBEHHOTO  Jleca. AHTpPOTIOT€HHBIE  JKOCHCTEMBI. ATPO3KOCHCTEMBI.
VYpboskocuctemsl. bHomormveckoe W XO3fICTBEHHOE 3HAueHHE arpo’kocucTeM U
ypboskocucTeM. buopasHooOpasue kak (akTop ycTOHUMBOCTH 3kocHcTeM. CoxpaHeHHe
OMOJIOTHUECKOro pazHooOpa3usl Ha 3emile
Tema 9.3. Conepxanue yueOHOro MaTepHaa 2
buocdepa — VYuenne B. . Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa onocdepsnl. XKupoe
rio6anpHas BellecTBO M ero ¢yHKIUH. OcobeHHOCTH Ouochepsl Kak TIOOaTbHOH HKOCHCTEMEI.
oKocucTeMa 3eMiM | JInHaMH4eckoe paBHOBecHe M oOpaTHas cBsi3b B Omocdepe. KpyroBopoTsl BemiecTB u
OMOreoXNMMHYECKHe IUKIBl 3JIeMeHTOB (yriepojaa, a3zoTa). 30HalbHOCTh OHocdepsl.
OcHoBHBIE OMOMBI CYILIH
Tema 9.4. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE cOdepKaHue (cogepKaHNe NPUKJIATHOTO MOTYJIs1) 2
Bmisaue YenoedecTBo B OMochepe 3eMiTu. AHTPONIOTeHHBIE U3MEHeHHs B OMocdepe. [modanpHbIE
aHTPOIOTEHHBIX sKoJornueckue mpobiemel. CocylllecTBOBaHHE TPUPOABI M uenoBeuecTBa. CoxpaHeHHe
(axTOpOB Ha OMopazHOOOpa3usl KaK OCHOBa ycTOMUMBOCTH Ouocdeprl. OcHOBa palMOHATIBHOTO
onochepy YIpaBIEHUS MPUPOJIHBIMHI PECYpPCaMHU U UX UCTIONb30BaHue. J[ocTHKeHNs OMONOTHI U OXpaHa

MPHUPOJIBI
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IIpakTHdeckoe 3aHATHE (Ha BBIOOpP MpenoaaBaTelis)

Ne 12 «OTxXoasl Mpon3BOACTBAY

WIH «DKOJOTHYECKHE aCTIEKThI MpodecCHOHANBHON NeITeNbHOCTH
i «lIpodunaktika nmpodeccuoHaIbHBIX 3a00IeBaHTI

WK «BIusHIe NpOoU3BOACTBEHHBIX (AKTOPOB HA OPTaHU3M HeJIOBEKa»

Tema 9.5.
Bnustaue conmanbHo-
HKOJIOTHUECKUX
(dakToOpoB Ha
3IOpOBbE HeOBEKA

IlpodeccHoHANHLHO OPHEHTHPOBAHHOE COlepKaHue (CoaepKaHNe MPUKJIATHOT0 MOTYJisi)

310pOBBE U €ro cocTapiistonie. MakTophl, TONOKUTENBHO U OTPHIATENBHO BIHSIOLINE HA
opraHusM denoBeka. [IpoOiieMa TEXHOTeHHBIX BO3JCHCTBMI Ha 3[0pOBbE HYeJOBEKa
(37eKTpOMarHUTHBIE TONS, OBITOBAasS XMMHSA, HW3OBITOUHBIE IIyMBI, pagualis M T.IL.).
ApnanTaiyisi opraHu3sMa uelloBeka K (akTopaM okpyxaroimied cpenbl. [IpuHIMIEI
(dhopMHpOBaHUS 310pOBbecOeperaoiero nopeaeHns. Ousndeckas aKTUBHOCTb M 370POBBE.
bruoxummueckne acnekThl pallHOHATHHOTO MUTaHUS

JlaGopaTopHble 3aHATHS

Ne 3 «YmcTBeHHast paboTOCTIOCOOHOCTEY

wm «BnusHue abnoTndeckux GpakTOpPOB Ha UeTOBEKay (B KaueCTBE TPUITEPOB, CHHKAIOLINX
paboOTOCTIOCOOHOCTh,  MCHOJB30OBATH  YCIOBHS  OCYLIECTBICHHMA  MpogdecCHOHATBbHON
OeATeNbHOCTH: IIyM, TEMIIepaTypa, (pusnueckas Harpyska u T.1.)

Pazgen 10. Cenexkuusi Oprain3mMoB, 0CHOBbI 0HOTEXHOJIOT UM

Tema 10.1.
Ceneximsd
Kak HayKa U Tpollecc

Conepxanue yueOHOro MaTepHaa

Cenexuys kKak Hayka M Tpoliecc. 3apoKICHHE CeleKUMH U JoMmecThkauus. Ydenue H. M.
BapunoBa o LeHTpax MHOrooOpa3us M IPOUCXOXKIEHUS KyIbTYpHBIX pacTeHHH. L[eHTph
MPOUCXOXKACHUS JOMAIIHUX *KUBOTHBIX. CopT, mopona, mTamMm. CoBpeMeHHBIE METO/IbI
CEJIEKIIUH. MaccoBrlit
W UHIUBUAYaJbHBIH OTOOPHI B CENEKIIMM pacTeHWt M KMBOTHBIX. OlleHKa JKcTephbepa.
brauzkopocTBeHHOE CKpellluBaHWe — WHOpUAWHT. Unctas nuHug. CKpellBaHUe HHCTHIX
nuHnil. ['eteposuc, wnm rudpuaHas cuia. HepoJcTBeHHOe cKkpelliMBaHHE — ayTOpPHIMHT.
OtnanénHas rubpuamzanus U e€ ycnexu. VcKyccTBEHHBIM MyTareHe3 W IOJyUeHHE
TTOJIMILTOMAOB. JIOCTH)KEHHS CEICKITNH PAacTCHUH, )KHBOTHBIX H MHKPOOPTaHH3MOB

Tema 10.2.
OCHOBEI
OHOTEXHOJIOTHHA

buotexHomoruss kak oTpacib NpPOM3BOJACTBA. ['©HHas WH)XXEHEpHUs. OITalbl CO3[aHUSL
pexomOuHanTHOM [IHK u TpaHcreHHBIX opranu3moB. KieTtounas mHxxeHepus. KieTounsie
KYJIBTYPHI. MuKpokIoHaTEHOE pasMHOXEHHE pacTeHMil. KnonupoBanue
BBICOKOTIPOJYKTHBHBIX CETBCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTMUYECKHE M 3THYECKHE
npoo6aemsl. 'MO — reHeTHuecKH MOAM(ULIIIPOBAHHBIE OPTaHU3MBI

OK-01, OK-02,
OK-04, OK-07
IIK' 1.1-1.3
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Tema 10.3.
buorexnonornu
B *KU3HU U Npodeccuu

HpO(l)eCCI/IOHaJILHO OPHUCHTUPOBAHHOC COACPKAHUEC (conepmalme MNPURJIAAHOTO MO):[yJIﬂ)

OCHOBHBIE HATTPABJICHUS COBPEMEHHON OHOTEXHONOTHH B MPOGECCHOHATEHOHN eI TETbHOCTH
genoBeka. MeTopl 0HoTeXHOMOTHH. OOBEKTH OHOTEXHOIOTHH. DTHKA OMOTEXHOMOTHIECKIX
U TeHEeTHHYeCKHX JKCIepuMeHTOB. IlpaBmia ToMcka W aHammM3a OHOIKOJOTHYECKOH
HHpOPMAITUH

U3 Pa3IMYHBIX UCTOYHHMKOB (Hay4Has W y4eOHO-Hay4Has JHTepaTypa, CPEACTBA MacCOBOH
uHdopManmu, cetb IHTEpHET U pyTHE)

HpaKTI/I‘ICCKOC 3aHATUC

Ne 13 Keiicbl Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTH)KEHUAX B OOJNIACTH I'€HETHUYECKHX
TEXHOJIOTHH, KIIETOYHOI HHXEHEPUH, MHIIEBBIX OMOTEXHOJIOTHHA.

Ne 14 3ammra keiica: npeAcTaBleHUE pe3yIbTaTOB pELICHUS KeHCOB (BBICTYILICHUE C
MPE3CHTAIMCH )

Paszgen 11. Peinenne K

elicoB B 00J1aCTH OMOTEXHOJOTHIi

Tema 11.1.
buorexHomornu
Y TEXHUYECKHE
CHCTEMEI

HpO(l)eCCI/IOHaJILHO OPHUCHTUPOBAHHOC COACPKAHUEC (conepmalme MNPURJIAAHOTO MO):[yJIﬂ)

PazBuTie OHOTEXHONOTHII ¢ TIPUMEHEHHEM TEXHMYECKHX cHcTeM (OMOMHXKeHepus,
OnonHpopMaTHka, OMOHMKA) M HX TPHMEHEHHE B XU3HU UENOBEKa, TMOMCK M aHaIH3
MH(pOPMALUU U3 Pa3IMIHBIX HICTOUHMUKOB (Hay4dHas M yueOHO-Hay4Has TUTepaTypa, CpeAcTBa
MaccoBOM MH(pOpMaLuH, ceTh IHTepHET U apyrue)

Hp AKTHYCCKHC 3aHATHUA

Ne 15 Keiicbl Ha aHanu3 WHPOPMALUM O PA3BUTHU OMOTEXHONOTHH ¢ TpHUMEHEHHEM
TEXHUYECKHX CUCTEM (110 MUHM-TPYTINIaM).

Ne 16 3ammra keiica: mpencTaBieHHE pe3yJbTATOB PELICHHS KEeHCOB (BBICTYIUICHHE C
MPE3CHTAIMEH )

OK-01, OK-02,
OK-04, OK-07
IIK'1.1-1.3

IIpomexyTouHas aTTe

cranus (1 depeHIPOBaHHBINA 3a4eT)

Bcero:

72
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HpI/I PCAIUM3AlIHH IIPOTPaMMBbl OUCHHUILIMHBI BO3MOZKHO HMCIIOJIB30BAHUC
SJICKTPOHHBIX O6pa?>OBaTCJII>HI)IX PECYPCOB, HJOIIYIICHHBIX K HMCIIOJIB30BAHHUIO IIPH

peanu3zaruu 00pa30BaTEIbHBIX MPOTPAMM CPEAHEr0 00IIero 00pa3oBaHuUs.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS
OBLIEOBPA30BATEJIBHOI TUCHUATIINHBI

Koutponb W oumeHKa pe3yiabTaTOB OCBOCHHUA 00111c00pa3oBaTeibHON

AUCTUILIMHEBI PACKPBIBAIOTCA UCPC3 NUCHTUINIMHAPHBIC PC3YIIBTATHI, HAIIPABJICHHBIC

Ha ¢opMupoBanue o0IUX U MpodeccuoHaNbHBIX KOMIIETEHIMN 10 pa3ienaM U

TCMaM COACPIKAHUA yqe6H0r0 MaTcpualia.

Oo6mas/npodeccuoHanbHasi
KOMIIeTEHIIUSI

Paznen/Tema

Tun OLIeHOYHBIX

MepOoNpUsITHS

OK O01. BsiOupaTs cnocoOs
pelnieHus 3aja4
npodeccuoOHATEHON
JEATCIILHOCTH TMPUMCHUATEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

Ob6cyxaeHue o Bopocam
JIEKINN

Pazpabotka rioccapus
3alloJHEHUE  CPaBHUTEIBHBIX
TaOJINLI

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHOJOTHYECKOH
TEPMUHOJIOTHA ¥ CUMBOJINKH
WHauBuayanbHas
camocTosTelIbHas padoTa
IlpencraBnenue pe3ynbTaTOB
IIPaKTUYECKHX padoT
KoHTtpoabsHble paboThl

3aimTa TBOpUECKUX padoT

3amura WHIUBUIYaIbHBIX
MPOEKTOB
Brinmonnenue 3a1aHUNA

MPOMEKYTOUHOM aTTECTALMU

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemast AUCKYCCUS 11O

COBPCMCHHBIC cpencTra | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BONIpOcaM JIEKIHH

MOKCKA, aHaMM3a | 73 81 82, 9.1-93, PazpaboTka MeHTaNBbHON

" MHTEPNIPETAINY | g 4py /e, 9.5M-olc, 10.1, KapThl B MUHU TPYTIIax

HHpOpMaIHH, BrinonHenue u 3amura

" UHPOPMAIMOHHBIC 10.2, 10.311-o/c, 11.111-0/c nabopaToOpHBIX paboT

TEXHOJIOTHH IS BBITOJTHEHHS IIpencraBienne pe3ynbTaToOB

3a1a4 npodeccroHanbHON MPaKTUYECKHX padoT

NEATEIbHOCTH IIpencraBienune yCTHBIX
COOOIICHU C MPE3CHTAITUCH,
MOATOTOBJICHHBIX IO MEPSUHIO
HCTOYHHKOB,
PEKOMEHIOBAHHBIX
MPENO/IABATEIICM

OK 04. O¢dexrtuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHIE IO BOIPOCAM

B3aUMO/ICHCTBOBATH U paboTaTh
B KOJIJICKTHBE M KOMaH/E

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-93,

JICKIITUH
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9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

IlpencraBnenue  pe3ynbTaToB
MPaKTHYECKUX padoT
3auura TBOpUYECKUX padoT

3amura WHIUBHIyATBHBIX
ITPOCKTOB
OK 07. CopeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue mo Bompocam
COXpaHCHUIO OKpYy)arowen | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | AeKUUH
Cpelbl, pecypcocOepeKeHHUIO, 73, 81, 82, 9.193, Pazpabortka rioccapus
MPUMCHSITh BHAHHS | g 4y /e, 9.5M-o/c, 10.1, 3amoNHCHHE  CPaBHUTEIBHBIX
00 H3MEHEHNH KJINMATa, Ta0IHI
MPHHLUITBL OCpEKITMBOTO 10.2, 10.311-0/c, 11.11I-0/c TecrupoBanmue
MPOM3BOACTBA, 3P (HEKTUBHO Y cTHBIN onpoc
JICUCTBOBATH JIMKTaHT Ha HCIOJIB30BAHUC
B UpE3BBIYANHBIX CUTYaIUAX apryMEHTOB, OHOJIOTHYECKOM
IK 1.1. Ob6pabateiBate | 9.411-0/c, 9.511-0/c, 10.1, | TEpPMUHOIOTHN U CUMBOJIUKHU
nocrynatomue  3anpocst  Ha | 10.2, 10.3I1-o/c, 11.1M-0/c | IHOMBHIyanbHas
00CIIy>KHBaHHUE OT KIMEHTOB CaMOCTOATENbHAS paboTa
IIK 1.2. HucrpyktupoBats | 9.4I1-o/c, 9.511-o/c, 10.1, lpencrapnerne pesyeraTos
IIPaKTUYECKHX PadoT
KJIHEeHTOB B pemeHud tunoBeix | 10.2, 10.311-0/c, 11.111-0/c KOHTpOIBHBIE PAGOTEI
3alpocos 3aiura TBOpUECKMX padboT
K 1.3. Jokymentuposats | 9.4I1-o/c, 9.51T-o/c, 10.1, | 3amura WHIUBUIYATbHBIX
ceeacHust o0 ycrpoiictBax u | 10.2, 10.3I1-o/c, 11.111-0/c | TPOCKTOB

3arpocax KIINMCHTOB C
IIPUMCHCHUCM

HHCTpyMeHTapus 0a3 3HaHul

BrinonneHune 3aganuii
MMPOMEKYTOYHOM aTTECTALIKU
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