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MuHuCTEPCTBO MPOCBELICHUS Poccuiickoit ®denepaunn
ot 18 mas 2023 roma Ne 371 «O6 yrBepxkaenuu eaepanbHO 00pa3oBaTeIbHON MPOTPaAMMBbI
cpeanero o0riero o0pa3oBaHus», IPUMEPHOH MPOrpaMMBbl 00111e00pa30BaTENbHON TUCIUIIIUHEL,
YTBEP)KJICHHOH Ha 3acenanuu CoBeTa MO OIICHKE COACP)KaHUS U KauecTBa MPUMEPHBIX PabouuX
nporpaMMm  00meo0pa3oBaTeNbHOTO M COIMAJIbHO-TYMAHUTApPHOTO  IIMKIOB  CPETHETO
npodeccroHanbHOro 00pazoBanus, [Ipotokos Ne 14 ot 30 HOsIOps 2022 roma

Opranu3zanus-pa3paboTUHK:
OI'BIIOY «KocTpoMcKo#t TOProBO-3KOHOMUYECKUM KOJIIISIK»
Astop: I'puropsesa T.H.
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1. O6mas xapakTepucTuKa padodeii mporpammel 001eodpa3zoBaTeabHoil nucuumInabl «BOJIOT' WS

1.1. MecTo AMCHUILINHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammel CITIO:

OOmmeobpa3oBaTenbHas TUCHUILINHA «BHOIOTH» SBIsIeTCsT 0053aTEIbHON YacThI0 001e00pa3oBaTEIbHOrO UKIIA

obpa3zoBatenpHO TporpamMMbl B cooTBerctBHH ¢ DPI'OC CIIO mo 19.00.00 IIpombimuieHHAs SKOIOTHSA U

6uorexHonorun/CriernanbHOCTh 19.02.11 TexHomorus NpoAyKTOB MUTAHUS U3 PACTUTEIBHOI'O CHIPBS
Tpynoemkocts aucuuruinHbel «bruonorus» 0a30BbIid ypoBeHb cocTaBiseT 144 gaca, U3 KOTOphIX 24 yaca

BKJIIOYAeT IMpodeccnoHalbHO-OpUEeHTUPOBAHHOE COJIEp)KaHHe, yCHIMBaIolIee MPOGUIBHYIO COCTaBIISIIONIYIO I10
KOHKPETHOH Mpodeccun WK crenuanbHocTd B 3aBucuMocTtr oT @I'OC CIIO npodeccun/cnennanbHOCTH.
[IpodeccronansHO-OpreHTHPOBAaHHOE cofepkanue: “Pactenus” u “Uenosek™.



1.2. llenn u nyIaHUpPyeMble Pe3yJIbTATHI 0CBOECHU U CIUIIIHHBI:
1.2.1. Ieau aucuMnIMHbI

Heas: popMupoBanne y 00y4atonMxcs CHCTEMbI 3HAHUH O pa3IMYHbIX YPOBHSX KHU3HU CO 3HAHUEM
COBPEMEHHBIX NPEACTaBICHUH O JKMBOM TMPHPOAE, HABBHIKOB IO MPOBEIACHUIO OHUOJOTHYECKHX
HCCIIEIOBAaHUH C COONIOJICHHEM STHYECKHX HOPM, apryMEHTHPOBAHHOW JIMYHOCTHOW TO3UIUH IO
OepeXHOMY OTHOIIEHHIO K OKPYKaIOIIeH cpele.

3agaum:

* monydeHue (QyHAaMEHTaJbHBIX 3HaHWUK O Ouonormueckux cucremax (Kierka, Opranumsm,
Honynauusa, Bua, Dxocucrema); UCTOPUM Pa3BUTHS COBPEMEHHBIX INMPEACTABICHHUM O KMBOH NPHUPOJIE,
BBIJIAIONINXCS OTKPBITUSIX B OHONOTMYECKOW HAayKe; pONM OWOJOTMYEeCKOW HayKH B (HDOPMHPOBAHHH
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MUPA; METOIaX HAYYHOTO MO3HAHUS;

* OBJIQ/ICHHE YMEHHUSAMH JIOTHYECKH MBICIIUTh, 000CHOBBIBATH MECTO M POJIb OMOJIOTHYECKUX 3HAHUH
B MPAaKTUYECKOW JEATENLHOCTH IIIOJIel, Pa3BUTUH COBPEMEHHBIX TEXHOJOTHIA, ONpENeNsiTh >KHUBbIC
00BEKTHI B TPHUPOJIC; MPOBOIUTH HAOIIOACHHS 332 SKOCHCTEMAaMH C IENbI0 MX OMHMCAHWS W BBISBICHUS
€CTECTBEHHBIX M aHTPONOTreHHBIX HM3MEHEHWH; HAaXOJAWTh W AaHAIM3UPOBATh HWH(POPMAIUIO O >KUBBIX
00BEKTax;

* pa3BUTHE II03HABATENFHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX W TBOPYECKHX CIHOCOOHOCTEH
00y4arommxcsl B MpOIecce N3yUeHHs] OMONOTMYECKUX SBJICHUN; BBIJAIOMINXCS JOCTHXKEHUI OHOIOTHH,
BOIIE/IINX B O0IIEUETOBEYECKYIO KYIbTYPY; CIIOXKHBIX W IPOTHBOPEYMBBIX MyTEH pa3BUTHSI COBPEMEHHBIX
HAyYHBIX B3TJISJIOB, WJIEH, TEOPHH, KOHUEMIUH, TUNOTe3 (O CYIIHOCTH W IMPOUCXOXKICHHU >KU3HH,
YenoBeKa) B Xo7ie paboThl C pa3IMYHBIMUA UCTOYHUKAMH WH(OpMAIIHH;

* BOCNHTaHHME YOEXIEHHOCTU B HEOOXOAMMOCTH IIO3HAHMS XHUBOM IPUPOAbI, HEOOXOAUMOCTH
palMOHAIBHOTO IPUPOAOIIONIBE30BaHUSI, OEPEXKHOI0 OTHOIIEHHS K IPUPOIHBIM PECYpPCaM U OKPYXKaroleH
cpene, COOCTBEHHOMY 3/10POBbBIO; YBA)KEHHS K MHEHHUIO OIIIOHEHTa NPH OOCYXKIEHHU OMOIOIMYECKHX
po0em;

* JICIIOJIb30BaHUE IIPUOOPETEHHBIX OMOJIOTNYECKUX 3HAHUN U yMEHUI B ITOBCEAHEBHOM XHU3HU UL
OLEHKH MOCJIEACTBUIl CBOEH HEITENbHOCTH (M NEATENbHOCTH APYIHX JIIOJEH) IO OTHOLIEHUIO K
OKpYXKarollel cpeze, 3A0pOBbI0 IPYTUX JIOAEH U COOCTBEHHOMY 340pOBbI0; 0OOCHOBaHME U COOJIIOCHUE
Mep TpodUIAKTHKH 3a00JICBaHHMM, OKA3aHWE IIEPBOM IOMOIMM TPH TpaBMaX, COONIOACHHE TIPABIII
[IOBEJICHUS B IPUPOLIE.

1.2.2. IlnaHupyemble Ppe3yJabTaThl OCBOEHHUSI 0011e00pa30BaTeIbHOIl JUCUMIIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHNEe AUCIUTUTHHA UMeeT pu hopmupoBanuu u passutau OK u 11K, JIP



Kon u1 HammeHoBaHue
(popMupyembIx
KOMITeTeHIH I

ILnanupyeMble pe3yJIbTATBI OCBOCHUS JMCHUTIMHBI

O6mme’

JIMCIMIUIHHAPHbIC’

OK 01. Bribupats
CIOCOOBI PEIIeHHs 33129
podeCCUOHATBHON
JIeATENbHOCTH
MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacT TPYI0BOro BOCIIUTAHMSA:

- TOTOBHOCTH K TPYAY, OCO3HAHKE IEHHOCTH MAcTepPCTBa, TPYIOII00HE;

- TOTOBHOCTH K aKTUBHOM JEATENHLHOCTH TEXHOJOTMYECKOW MU COLMATLHON
HAMpaBJEHHOCTH,  CIOCOOHOCTh  WHHUIIMUPOBATh,  IUIAHHUPOBaTh U
CaMOCTOATEIBHO BBITOIHATh TAKYIO JIEATETBHOCTD;

- MHTEPEC K Pa3IUYHBIM chepaM IpodheCcCHOHATBHOM A TETBHOCTH,
OgnajieHrie YHUBEPCATbLHBIMUA YI€OHBIMHU TTO3HABATEIBHBIMU JICHCTBUAMHU:
a) 6a30Bble JIOTHYECKHE TeiiCTBHUA:

- CaMOCTOSITENIHO (POPMYITHPOBATH M aKTyalH3HPOBaTh Mpobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- yCTaHaBJ'II/IBaTB CyH_IeCTBCHHI)Iﬁ IMPpU3HAK WJIM OCHOBaHHA JJId CpaBHCHUA,
KJIaccu(HUKaIMKA U 0000IICHHUS;

- OMpemeNnsITh IENN AeITENBbHOCTH, 3a/aBaTh MapaMeTpsl U KPUTEPHUH KX
JIOCTIDKEHHS;

- BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PACCMaTPHBAEMBIX
SIBJICHUSX;

- BHOCHTb KOPPEKTHBBI B JIEATECIBHOCTE,
PE3yIBTATOB IIENSAM, OIICHUBATH PHUCKH ITOCIEACTBHIA IS TEIBHOCTH;

OIICHUBAaTh COOTBCTCTBHC

- pa3BMBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUHN KU3HEHHBIX IPOOIIeM
0) 0a3oBbIe HCC/IeA0BATEIbCKIE TeHCTBHS:

- BIAAETh
JIeATENLHOCTH, HABBIKAMH Pa3pelieHus pooIieM;

HaBBIKAMH  Y4eOHO-HMCCIIEIOBATENILCKOH U MPOEKTHOM
- BBIBJIATH IPUYHHHO-CIICICTBEHHBIE CBSA3M M aKTYyaJW3HpOBaTh 3a/ady,
BBIIBUTaTh THUIIOTE€3y €€ PpEIICHHS, HaXxOAWThb apryMEeHTHl Ui
JIOKa3aTeNbCTBA CBOMX YTBEPKACHHH, 3a/aBaTh NapaMeTpbl M KPUTEPHH

pelIeHus;

- C(i)OpMPIpOBaTL 3HaHUA O MECTC U POJIn OMOJIOTUH B CHCTEME
CCTCCTBCHHBIX HayK, B (l)OpMI/IPOBaHI/II/I COBpeMeHHOﬁ
eCTeCTBeHHOHay‘IHOﬁ KapTHHBI MHpPa, B IO3HAHUN 3aKOHOB IPHUPOABI
n peICeHNn JKH3HCHHO Ba’>XHBIX
O9KOHOMHYECKHNX, 3KOJIOIrH4CCKUX npoGneM YCJI0BCUYCCTBA, a TAKXKC B
peuI€eHnu  BOIPOCOB
(bOpMPIpOBaHI/II/I INEHHOCTHOI'O OTHOIICHUA K HPUPOAC, O6H_I€CTBy,

COIUAaJIbHO-3THYCCKHX,
paloOHAJIIBHOIO  MPUPOAOIIOJIL30BaAHUA; B

YEeJIOBEKY; O BKJIAJe POCCUMCKUX U 3apyOeKHbBIX y4EHbIX - OHOIOroB
B pa3BuTHE OMoNIOrHH; (YHKIIMOHAIBHOW IPAMOTHOCTH YeSIOBEKa IS
PECHICHU A )KU3HCHHBIX np06neM,

- yMeTh BIAJETh CHCTEMOW OWOJOrMYeCKHX 3HaHHWH, KOTopas
BKJTIOYAET:

OCHOBOIIOJIAraoNe OMOIOrNYEeCKUEe TEPMUHBI M TOHATHSA (KU3HB,
KJIETKa, TKaHb, OpraH, OpraHW3M, BHJ, HOMYJSIMS, 3KOCUCTEMA,
ouorneno3, Ouocdepa; Merabonmu3M, TOMEOCTa3,
HMMYHHUTET, OuOCHHTE3 Oenika, OHOMOIUMEphl, JUCKPETHOCTb,
caMoperymsnus, CaMOBOCIIPOM3BE/ICHUE, HacJIEeCTBEHHOCTb,
WU3MEHYMBOCTD, YHEPr03aBUCHMOCTh, POCT U Pa3BUTHE);

TEOpUHU: teopuss T. IlIBaHHa,
M Ilneiinena, P. BupxoBa; K1OHaNIbHO-CEIEKTUBHOIO UMMYHUTETA
I1. Dpmnx, nn. Meunukosa, XPOMOCOMHAsI Teopus
HacnenctBeHHoctu T. MopraHna, 3akoH 3apozsliieBoro cxoxacrsa K.

KJICTOYHBIN

OHOIOTHYECKHE KJICTOYHaA

Bopa, sBomonmonHas teopuss Y. JlapBuHA, CHHTETHYECKAas TEOpUs
SBONIOLMM, Teopus aHrpomnorenesa Y. JlapBuHa;  Teopus
omoreoneno3a B.H. Cykauépa; yuerns H.J. BaBmiosa - o LlerTpax
MHOTO00pa3usd W TPOUCXOXKACHUS KYyIbTYPHBIX pacteHnid, A.H.

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pe3ynbTaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

2 OucumnnnHapHble (NpegMeTHbIe) pe3yibTaTbl YKasbiBatoTca B cootBeTcTBUM ¢ PTOC COO (B nocneaHel pegakumm ot 12.08.2022)




- AaHaJIM3UPOBATh IIOJYYCHHBIC B XOJAC PCHICHUA 3adavdnd pe3ylbTaThbl,
KPUTHUYCCKU OLICHUBATb UX NOCTOBCPHOCTD, IMPOIrHO3UPOBATH U3MCHCHHC B
HOBBLIX YCJIOBHAX;

- YMCTh NCPCHOCUTH 3HAHHWSA B IMMO3HABATCIIbHYIO U MMPAKTUYCCKYIO obnactu
KHU3HCACATCIIBHOCTH,

- YMETb UHTCIPUPOBATH 3HAHUS U3 PA3HBIX NTPEAMETHBIX 06ﬂaCTeﬁ;

- BBIZIBUTATb HOBBIC UJCHU, IPEAJIaratb OPUTrMHAJIbHBIC TOAXOAbI U PCHICHUS;
- CIOCOOHOCTh WX HCIIOAB30BAaHUS B IO3HABATEILHOM W COHPIaJ'IBHOﬁ
MpaKTHUKe

Cesepr1ioBa - 0 IyTSX ¥ HanpasieHUsX 3Boronmy, B.1. BepHanckoro
- 0 Ouocdepe;

3aKOHBI (€ANHOOOPa3Mst TOTOMKOB IIEPBOT'0 TIOKOJIEHHS, PACIICTIICHUS
NPU3HAKOB, HE3aBUCHMOTO HaClleloBaHUs TpH3HAakoB I'. Mennens,
CIICTUIEHHOT'O0 HACJIEJOBaHWS NPHU3HAKOB W HAPYLICHUS CLETUICHUS
reHoB T. Moprana; roMonoruyeckux psSJOB B HACIEACTBEHHOH
nm3menynBoctT H.M. BaBuiioBa, reHermyeckoro paBHoBecus JIx.
Xapoqu u B. BaiinOepra; 3apoxeieBoro cxoxcrsa K. Bopa,
ounoreHeTnyeckoro 3akona J. ['exkens, ®@. Mromiepa);

NPUHLUIEI (YUCTOTHI TAMET, KOMIUIEMEHTaPHOCTH);

npaswia (Muarmyma 0. JInbuxa, SKoNMOrnyeckoi mupaMuIbl YKced,
OHrOMacchl ¥ SHEPTHUHN);

runote3bl (koarepBatHoit A.J1. Onapuna, nepBudHoro oymasoHa Jx.
Xonneiina, mukpochep C. dokca, pudbosuma T. Uek);

- chopMuUpoBaTH YMEHHS packpbIBaTh coziep)KaHue
OCHOBOITOJIATArONIMX OMOJIOTMYECKUX TEOPUil M TUIIOTE3: KIETOUYHOM,
XpPOMOCOMHOM, MYTAallUOHHOM, 3BOJIOLMOHHONW, IPOMCXO0XKIECHUS
SKM3HH M 4YEJIOBEKAa, BJIAJICHHE CHCTEMOH 3HaHMH 00 OCHOBHBIX
METOJaX HAy4yHOrO IO3HAHHUS, HUCIOJb3YyeMbIX B OHOJIIOIMYECKUX
UCCIICIOBAaHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHHE,
M3MepeHue, MPOBEACHHE HAOJIONCHUI); CHOCO0aMU BBISBICHUS U
OLICHKH aHTPOIOTCHHBIX H3MEHEHHI B IPUPOJIE;

- cdopMHpoBaTh YMEHHS pacKpblBaTh  OCHOBOIIOJIATAOIINE
Oouonornueckue 3akoHbl U 3akoHomepHoctd (I. Mengens, T.
Moprana, H.W1. BaBunoBa, D. T'ekkxens, ®. Miomaepa, K. bapa),
TPaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

- YMETh BBIJEIATH CYIIECTBCHHBIC IPU3HAKH:

CTPOEHUS BHPYCOB, KIETOK MPOKAPUOT M SYKAPHOT; OTHOKIETOYHBIX
1 MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€OIICHO30B, IKOCHCTEM
u 6uocdepsr,

CTPOCHHUSI OpPraHOB W CHCTEM OpPraHOB pPACTEHHH, >KHBOTHBIX,
YEeNOBEKa; IMPOIECCOB  KU3HENCSATEIBHOCTH, MPOTEKAIONMNX B
OpraHMU3Max PacTeHHH, )KUBOTHBIX M YETIOBEKA;

OMONOTHYECKAX TIPOIIECCOB: OOMEHa BemecTB (MeTabonm3M),
WHPOPMALINN U TPEBPAIICHUS YHEPTHUH, OpPOXKEHHs, aBTOTPOPHOTO U




reTepoTpoPHOro THUIOB TNHTaHWS, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO03a, Meiio3a, TaMeToreHesa, aMOpHOreHe3a, MocTIMOPHOHAIBEHOTO
PasBUTHS, pPa3MHOKEHUS, MHAWBUAYaJIbHOTO Pa3BUTHS OpraHH3Ma
(oHTOreHe3a), B3aMMOJNICHCTBUS T'EHOB, TETEpPO3MCa; JICHCTBHI
HUCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOUICTO, IBIDKYIIETO U
pa3phIBaIOIIEr0  €CTECTBEHHOrO 0TOOpa;  aJIONaTpUYecKOro |
CHMIIATPHYECKOr0 BHI000pa30BaHUS; BIMSHHUS JBWKYLIUX —CHJI
SBONIOUMHM Ha TEeHO(QOHJ  MOMYJISNWH,  MPHCIOCOOIEHHOCTH
OpPraHM3MOB K cpelne OOWTaHHs, 4YepeloBaHHs HAlpaBIICHUH
HBOJIOLMH; KPYrOBOPOTA BEIIECTB U IMOTOKA SHEPTUHU B IKOCUCTEMAX;
- NpPHOOPECTH ONBIT MPUMEHEHHS OCHOBHBIX METOJOB HAayYHOIO
TIO3HAHMUSI, WCIOJb3yEeMbIX B OWOIOTMH: HAONIOACHHS M OMUCAHUS
JKUBBIX CHUCTEM, IMPOLCCCOB U ﬂBHCHHﬁ; OpraHuzalu U MpoOBCACHUS
6I/IOHOFI/I‘IGCKOFO OKCIICPUMEHTA, BBIJABMIKCHUA THUIIOTE3, BBLIABJIATH
3aBUCUMOCTH MEXAY HCCICAYEMBIMU BEJINMYNHAMU, O6’I)HCH$ITB
TNOJTYYCHHBIC PE3YyIbTAThI nu q)OpMyHI/IpOBaTI) BBIBObI C
HCIOJIb30BAHUEM Hay4YHbIX IOHATHI, TEOPUI U 3aKOHOB;

- chopMupOBaTE yMEHHUS BBIIEIATh CYLIECTBEHHBIE IPHU3HAKH
BUPYCOB, KIETOK IIPOKApUOT U 3YKapuOT; OJHOKJIETOYHBIX U
MHOTI'OKJICTOYHBIX OPTaHU3MOB, BHJOB, OMOT€OLIEHO30B M YKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIECTB U NMPEBPALICHHS 3HEPTHU B
KJIeTKe, (POTOCHHTE3a, IIACTUYECKOTO M DHEPreTHYEcKOro OoOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIONOTBOPCHUS, pPAas3BUTUSI U
Pa3sMHOXEHUsI, HHANBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
60pBOBI 3a CYILIECTBOBAaHHE, €CTECTBEHHOTO oroopa,
BHUI000pa30BaHMs, MPUCIOCOONEHHOCTH OpraHH3MOB K cpene
0o0WTaHMs, BIUSHUS KOMIIOHGHTOB 3KOCHCTEM, aHTPOIOTEHHBIX
M3MEHEHUH B HKOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BELLECTB
U TIpeBpaIIeHne SHeprun B 6mocdepe;

- c(hopMHpOBaTh YMEHUS TPHUMEHATh IIONY4YCHHBIE 3HAHWSA IS
00BSCHEHUSI OMOJIOTMYECKUX TMPOIECCOB W SIBICHUH, AT MPUHATHS
MPaKTUUYECKUX pEIIEHWA B MOBCEAHEBHOM JKM3HU C  LEIbBIO
obecriedeHnsT OE30MACHOCTH  CBOETO  37I0POBBS W 3IIOPOBBS
OKPYKAIOMIHX JIFOAEH, COONFOIEHHSI 3I0POBOTO 00pasa KU3HH, HOPM
TPaMOTHOI'O TMOBEACHHUA B OKPYXAIOUIEM TNPUPOAHOM  CpEIE;




MOHUMAaHHEe  HEOOXOAMMOCTH  HCIONB30BaHUS  JTOCTHXKCHHI
COBPEMCHHON OHWONOTMM W OHOTEXHONOTWil MJIs palHOHATEHOTO
NPUPOJIONIONB30BAHMUS;, YMEHHE HCIIONb30BaTh COOTBETCTBYIOIINE
ApTyMEHTBI, OWONIOTMYECKYI0 TEPMHHOJOTHIO W CHMBOJHKY JIJIsI
JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB DPAa3HBIX CHCTEMAaTHYECKHX
TPYII; B3aMMOCBS3M OPTaHU3MOB M CPEAbl OOWTAHHS; EIUHCTBA
YelIOBEUYECKHX pac; HEOOXOAMMOCTH 3I0pPOBOrO 00pasza KU3HH,
COXpaHEHMsl pa3HoOOpa3usi BHIOB M DOKOCHCTEM, KaK YCIOBHSA
COCYIIIECTBOBAHUSI PUPOJIBI M YEJIOBEYECTBA;

- c(OopMHUpPOBATh YMEHHUS peraTh OMOIOrHUECKHE 3a/1a4H1, COCTABIIATh
TCHOTUIAYECKAE CXeMbl CKPEIIMBAaHHWs U  DPa3HbIX  THIIOB
HacJeOBaHMsl TPU3HAKOB Y OPraHW3MOB, COCTaBJIATh CXEMBI
mepeHoca BEIeCTB M JHEPrHH B DKOCHCTeMax (e MUTaHWs,
IIUIICBHIC CeTI/I), BBISABJISATE MPUIMHHO-CJIICACTBEHHBIC CBA3U MEXKIY
UCCIeyeMbIMH ~ OWOJIIOTMYECKMMHU  O0BEKTaMHM, TMpOIeCCaMu U
SABJICHUSIMU; I€JIaTh BBIBOABI U IIPOTrHO3bI HA OCHOBAHUU MOJIYYCHHBIX
Pe3yabTaToB;

- chopMHpOBaTh YMEHHS KPHTHYECKH OLCHHWBaTh HWH(OpMAaLHio
OMOJIOTMYECKOT0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HAHWS M3  Pa3NuyYHbIX HCTOYHMKOB  (CpeOCcTBa  MAacCOBOM
MH(POPMALUH, HAyIHO-TIONYJIAPHBIE MaTepHabl); HHTEPIIPETHPOBATh
ITUYECKUE aCMEKThl COBPEMEHHBIX HCCIICOBaHWI B Ouoioruy,
MeIHIIHE, OHOTEXHONIOTHY; paccMaTpHuBaTh rinobanbHbIE
9KOJIOTHYECKHE TIPOOJIEeMBI  COBPEMEHHOCTH, (HOPMHPOBATH IO
OTHOLICHHIO K HHM COOCTBEHHYIO IIO3HLHIO, YMEHHE OLICHHBAThH
9THYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBaHMA B  00JIacTH
OMOTEXHONOTMH ¥ TEeHETHYECKUX TEXHONOTHH (KJIOHHPOBaHHE,
HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAllPaBJIeHHOE H3MEHEHHE TeHOMa
U CO37aHHe TPAHCT€HHBIX OPIaHH3MOB);

- copMHpOBaTh yYMEHHS CO3JaBaTh COOCTBEHHBIE ITMCEMEHHBIE U
YCTHBIE COOOIIEHMSI HAa OCHOBE OHOJIOTHYECKOH HWH(pOpMAlUU U3
HECKOJIBKUX HCTOYHHUKOB, TPaMOTHO HCIIOJIb30BAaTh ITOHSATHHHBIHN
ammapaT OHOJIOTHH;




- YMETh BBIJBHTaTh TUIIOTE3bI, IPOBEPITh UX IKCIEPUMEHTAILHBIMU
cpenctBamu, (GOPMYIUPYs 1IeNib  HCCICIOBAHUS, AHAIU3HPOBATH
MONTyYEHHBIC PE3YJBTATHI U JCNATh BHIBOJIBI;

- MNPUHHAMATH Y4YacTHE B HAYYHO-HCCIICMOBATENBCKOH padoTe Mo
OUONIOrHH, SKOJIOTHU U MEUIIMHE, MPOBOJUMOI Ha 0a3e MIKOIBHBIX
HAY4YHBIX OOINECTB M MYONHWYHO TPECTABIATh TOTYYCHHBIC
pe3yabTaThl Ha YUCHUUESCKUX KOH(EPEHIUAX Pa3HOro ypOBHS;

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CpEeJICTBA
TIOMCKa, aHaJIu3a 1
WHTEpIpeTALNH
nHpopmanuu u
UH(OPMAaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3144
npodeccrHoHaTBHOM
NS TENLHOCTH

B obnacTi 1IeHHOCTH HAYYHOTO O3HAHUS:

- c(OpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JUajiore KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B
HOJTUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHME A3BIKOBOM M YUTATENLCKOW KYIBTYPHI Kak CPEICTBA
BSaHMOHCﬁCTBHH MEXAY JIIOABMH U IO3HAHUSA MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH AESITEeTbHOCTH, TOTOBHOCTH OCYINECTBIISTH
IMIPOCKTHYIO W HCCICAOBATCILCKYIO ACATCIbHOCTL HMHAUBUAYAJIBHO U B
Ipymne;

OBnajeHne yHUBEPCAILHBIMU Y4eOHBIMH [I03HABATEIbHBIMU JEHCTBUAMM:
B) paboTa ¢ uHpOopMaImeii:

- BIAJeTh HAaBBIKAMM IIOJy4eHUS HMH(OpPMAlMi M3 HMCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIEHO OCYIIECTBIATH OMCK, aHAIN3, CUCTEMAaTU3aLUIO 1
HHTEPIIPETALHIO HHPOPMALUK pa3IndHbIX BUIOB U (OPM IIPEICTABICHHS;

- co3maBaTh TEKCTHl B pasiMYHBIX (opMaTax € y4eTOM Ha3HAuCHUS
nHpopMalMK W LENeBOM ayJIuTOpHU, BBIOMpas ONTHMalbHYIO (opmy
NPEeNCTaBICHUS U BU3yaIH3aLlHH;

- OLIEHMBATh JOCTOBEPHOCTD, JIETUTHMHOCTh HH(OPMAIIUH, €€ COOTBETCTBHE
MPaBOBBIM U MOPAITEHO-3TUYECKIM HOPMaM;

- HUCIONB30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEeXHOJNOTHA B  PEIICHHH  KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHM3aLMOHHBIX 3aJad C COOJIONEHHUEM TPEOOBAaHMH APTOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPecypcocOepexeHus, NpPaBOBBIX H
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MaCHOCTH;
- BIIAJETh pacrio3HaBaHUS W 3aIIUTHI
WHPOPMAIIMOHHON O€30MTaCHOCTH JTHIHOCTH

HaBBIKAMHU nHpopManuy,

- chopMHpoBaTh YMEHHS KPHTHYECKH OLIEHHWBaTh WH(OpMAIHIO
OUOJIOrHYECcKOro BKJIIOUYAIONIYI0  IICEBJOHAYUYHBIE
3HaHWg M3 pa3lIM4HBIX HCTOYHHMKOB  (CpeicTBa  MacCOBOU
nH(popManuK, HayIHO-TIOMYJISIPHBIE MaTEePHaIIbl); HHTEPIPETUPOBATh

COMIepIKaHus,

9TUYCCKHUE ACIICKTbl COBPEMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MCOUINHC, 6I/IOTCXHOJ'IOFI/II/I;

- WHTEPIPETUPOBATH OTUYECKHE  aCIEKThI COBPEMEHHBIX
HCCIIENOBAaHMM B OHOJIOTHH, MEJULIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh riobaibHBIE 3KOJIOTHYECKHUE POOIEMBI

COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIIMI0, YMEHHE OLCHWBATh DTUYECKHE AaCHEeKThl COBPEMEHHBIX
HUCCIIEJJOBAHUN B
TEXHOJIOTUi  (KJIOHMPOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHUE,
HANpaBlICHHOE M3MECHEHHWE TEeHOMa W CO3J]aHHUE TPAHCTEHHBIX

00J1aCTH  OHMOTEXHOJIOTMM M T'€HETHYECKUX

OpPTaHU3MOB);

- copMHpOBaTh YMEHHS CO3JaBaTh COOCTBEHHbIE NUCHMEHHBIE H
YCTHBIE COOOIIEHMS HAa OCHOBE OHOJIOTHYECKOH HWH(pOpMaluu U3
HECKOJIBKMX HMCTOYHHKOB, TPaMOTHO HCIIOJb30BAaTh ITOHATUHHBIHN
ammapaT OHOIOTHuN
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OK 04. DOddexruBHO
B3aUMO/ICHCTBOBATH "
paboTaTh B KOJJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPEACIICHULO,

-OBJIaJICHUE HaBBIKAMHM  y4eOHO-HMCCIIE/IOBATENILCKOM, TPOSKTHOH U
COIMAJIEHOM JIeSITENEHOCTH;

OBgjagenne yHUBEPCATbHBIMH KOMMYHMKATHBHBIMHU 1€HCTBHAMU:

0) coBMecTHasI 1eITEIbHOCTD.

- IOHUMATh U UCIIOIH30BATh MPEUMYIIECTBa KOMaHIHOW W MHANBHUTyaJIbHOM
paboTsr;

- TpUHMMaTh UEJIH COBMECTHOW JESTENHbHOCTH,
KOOPAWHHUPOBATH JIEHCTBHS 110 €€ JOCTHKEHHUIO: COCTABIISATH IUIaH ISHCTBH,
pacIpesensiTh POy C yUeTOM MHEHHH YYaCTHHKOB OOCYX/IaTh PE3yJIbTaThl
COBMECTHOH paboThI;

- KOOPAWHUPOBATHL U BBIIOJHATH pa60Ty B YCIOBUAX PEAJIbHOIO,

OpraHnU30BbIBATL U

BUPTYAJILHOTO U KOMOMHHUPOBAHHOT'O B3aMO/ICHCTBUS;

- OCYLIECTBIIATh MO3UTHUBHOE CTPATErHYECKOE IMOBEICHHE B PA3IUYHBIX
CHUTYalUsIX, POSIBJIATH TBOPUECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM
OgJ1aieHNe YHUBEPCAJLHBIMH PeryJsiTHBHbIMH JIHCTBUSIMU:

r) MPUHSATHE ceOsl ¥ APYIUX JI0eii:

- MNpUHMMaThb MOTUBBI M apryMeHTBhl APYIUX JIOJEH MpH aHaiIu3e
PpE3yNbTaTOB JCATEILHOCTH;

- IPU3HABATh CBOE MPaBO M MIPABO APYrHX JIOACH Ha OMIUOKY;

- pPa3BUBATh CIIOCOOHOCTH IIOHMMATh MHP C HO3HLHH JJPYroro 4eoBeKa

- chopMHUpOBaTh YMEHHS CO37aBaTh COOCTBEHHBbIC MUCHMEHHBIC U
YCTHBIE COOOIIEHHSI HAa OCHOBE OHOJIOTHYECKOM HWH(pOpMAluu U3
HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HCIIOJb30BaTh MOHSTHUHBIN
ammapaT OUOJIOTHH;

- YMETh BBIJBHUraTh TUIOTE3bI, POBEPATH UX IKCIIEPUMEHTATHHBIMU
cpenctBamu, (GOPMYITUPYs 1IeNib  HCCICIOBAHUS, AHAIHU3HPOBATH
MOJTYYEHHBIE PE3YNbTAThI U JIEJIaTh BBIBOJIH;

- NPUHUMATh YyYacTHE B HAYYHO-HCCIEI0BATEIbCKOM paboTe 1Mo
OHOJIOrUH, SKOJIOTHU U MEIMIIMHE, MPOBOAMMON HA 0a3e IIKOJIBHBIX
HAYYHBIX OOIIECTB M MyOJWYHO MPEACTABIATH IOJYYEHHbIE
Pe3yNIbTaThl HA YIEHUUECKUX KOH(EPEHIIMAX Pa3HOTO YPOBHS

OK 07. CogeiictBoBaTh
COXPaHEHHIO
OKpYXaroLel cpenpl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HAHHS 00
WU3MEHEHHHU KIIMMaTa,
TIPUHIAIIEI OEpEKITUBOTO
TIPOU3BOJICTBA,

3¢ PEKTUBHO IEHICTBOBATH
B UpE3BBIYANHBIX
CHTYalHUsIX

B o0s1acTH 3K0/10rH4eCKOro BOCIIMTAHHUS:

- Cc(hOPMHPOBAHHOCTh 3KOJOTHYECKOH KYNbTYpPHl, HOHUMAaHHE BIUSIHUSI
COIIMAIbHO-3KOHOMHUYECKUX IIPOIIECCOB HA COCTOSHHE IPUPOJHON U
COLIMANILHON Cpelbl, OCO3HAHWE TIJI00AIBHOIO XapakTepa 3KOIOIMYeCKUX
mpobiem;

- IJIAHUPOBAHUE U OCYLIECTBJIEHHE NIEHCTBUII B OKpY)KAIOLIEW Cpele Ha
OCHOBE 3HaHUS LieJIel yCTOMYMBOIO Pa3BUTHS UEJIOBEUECTBA;

AKTHBHOE HETIPUATHE NEHCTBUM, IPUHOCAIIUX BpE OKPYXKAIOLIEH cperne;

- YMEHHE NPOTHO3UPOBATh HEOIArONPHUATHBIE KOJIOTHIECKNE MOCIEICTBUS
NpEANPUHUMAEMBIX JACUCTBUI, IPEAOTBPALLATD UX;

- pacIMpeHne ONbITa ACITENbHOCTH YKOJIOTHYECKOI HAalPaBJIeHHOCTH;

- OBJAJICHWEC HAaBBIKAMH Y4eOHO-MCCIIEAOBATEIECKONW, MPOEKTHOH U
COIIMATIbHON AEITEIBHOCTH

- BIAJETh CHUCTEMOW 3HAaHMA 00 OCHOBHBIX METOAAX HAYIHOTO
MO3HAHUS, UCTIOIb3yeMbIX B OMOJIOIMYECKUX HCCIEIOBAHUSIX KHUBBIX
OOBEKTOB MW OJKOCHCTeM (OIKCaHWe, W3MEpeHHe, IPOBEICHUE
HaOIIoeHNi); crmocob0aMu BBISIBICHHS M OIEHKH AHTPOIOTCHHBIX
W3MEHEHUH B IPUPOLE;

- YMETh BBISBIISITH OTIMYUTEIbHBIC MPH3HAKH JKUBBIX CHCTEM, B TOM
YHCIe rpudOoB, pacTeHwuii, YeJI0BEKa,
MPHUCIIOCOOIEHHOCTh BHIOOB K cpele oOuTaHWs, aOHOTHYECKHUX U
OMOTHYECKIX KOMIIOHEHTOB PKOCHCTEM, B3aUMOCBSI3EH OPraHU3MOB B
coo0IIecTBaX, aHTPONOI€HHBIX W3MEHEHHWH B JKOCHCTEMaX CBOEH

KHNBOTHBIX u

MECTHOCTH;
- yMeThb BBIICNATH CYIICCTBEHHBIC TPHU3HAKA OHOJNOIHMYECKHX
mporeccoB: oOMeHa BemecTB (MerabomusMm), WHPOPMAIUH U
MIpeBpaIleHHs YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U TeTepOTPOPHOTrO
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THIIOB THTaHUSA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO03a, Meio3a,
raMeToreHesa, OSMOpHOreHe3a, MOCTIMOPHOHANBEHOTO —Pa3BHUTHUA,
Pa3MHOKEHHS, MHIMBUYaIbHOIO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMOJICIICTBHSI TEHOB, TreTepo3uca; MACHCTBUH HCKYCCTBEHHOTO
0TOOpa, CTAOWIM3UPYIOIIErOo, JBIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; aJUIONATPHIECKOr0 M CHMIIATPUYECKOTO
BUI000PA30BAHMS; BIUSHUS JBIKYIINX CUJ IBOJOIUH Ha TeHO(OH]
MOMYJISIIAK; TIPUCIIOCOOICHHOCTH OPraHH3MOB K Cpelie OOWTaHus,
YepelOBaHMsl HAMpaBICHHH BBOJIOLMU; KPYrOBOpOTA BEIISCTB H
MOTOKa SHEPTHHU B 9KOCUCTEMAX

Oo0ecrieueHne JIEITENIbHOCTH CTPYKTYPHOT'O MTO/IPa3/IeNIeH sl

IIK 4.1. [InanupoBaTh OCHOBHBIE MMOKA3aTENH IPOU3BOACTBEHHOTO Mpoliecca.

1K 4.2. [InaHupoBaTh BHIOIHEHNUE PAOOT UCTIONTHUTEISIMH.

[1K 4.3. Opranu3oBbIBaTh pabOTy TPYAOBOTO KOJIJIEKTHBA.

1K 4.4. KoHTpOIUpOBaTh X0/ ¥ OLIEHUBATh PE3YNILTaThl pabOThI TPYILOBOTO KOJJIEKTHBA.
I1K 4.5. BecTn yueTHO-OTUETHYIO JOKYMEHTAIIHUIO.

JIP 1 Oco3zHnaromnuii cedst rpaskAaHMHOM M 3allIUTHUKOM BEJIMKOM CTpaHBbI.
JIP 2 TIposiBisitouii akTHBHYIO TPaXXIaHCKYIO TIO3UIHIO, IEMOHCTPUPYIOLIHUI TPHUBEPIKEHHOCTh MPUHIIMIAM Y€CTHOCTH, TOPSI0YHOCTH, OTKPBITOCTH, SKOHOMHUYECKH aKTHBHBIN
1 yJacTBYIOIIUH B CTYICHUYECKOM U TEPPUTOPHUAIIEHOM CaMOYIPABIICHUH, B TOM YHCIIE HA YCIOBUSIX I00POBOIBYECTBA, IPOILYKTUBHO B3aUMOJCHCTBYIOLIMI U yIaCTBYIOIUI
B
JeATEIbHOCTH OOLIECTBEHHBIX OpraHU3aIMIL.
JIP 3 CoOxnronaronuii HOpMbI MPABOIOPSAKA, CIEAYIONIMN HIeajaM TpaKJaHCKOro ooliecTBa, obecrieueHus: 0E30MacHOCTH, MpaB U cBOOOA rpaxkaaH Poccuu. JlosuibHBIN K
yCTaHOBKaM
U TPOSABIECHUSM IIpeJCTaBUTENCH CyOKynbTyp, OTIMYAIOIIMM HMX OT TPYNN C JECTPYKTUBHBIM W JEBHAHTHBIM IIOBEJCHHEM. JlEMOHCTpUPYIOUIMN HENPHUATHE U
NIPERYIPEKAAOIINN
COILIMAJIBHO OIMACHOE TIOBEJCHHE OKPYKAIOIIHX.
JIP 4 TIposiBnsitoliuii ¥ IEMOHCTPUPYIOUINI yBaXKEHHUE K JIFOJSIM TPYIIa, OCO3HAIONIHI IEHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsiuiicss K (pOPMUPOBAHHIO B CETEBOU Cpejie TMIHOCTHO
u
po¢heCcCHOHATIBHOIO KOHCTPYKTUBHOTO «IIA(POBOTO CIIEAA.
JIP 5 JleMOHCTpHPYIOLIHIA TPHUBEP>KEHHOCTH K POIHON KYIBTYpPE, HCTOPHUYECKOH MMaMATH Ha OCHOBE JITOOBH K PoniHe, poqHOMY HapoTy, Mallod pOJUHE, TPHUHITHIO TPaAUIIHOHHBIX
LIEHHOCTEN MHOIOHALIMOHAJIBHOTO Hapona Poccun.
JIP 6 TIposiBnsitoluii yBaXKeHHE K JIFO/ISIM CTapIIEro MOKOJIEHHS M TOTOBHOCTh K YUYaCTHIO B COLMATIBHOM MOJIJICPIKKE M BOJIOHTEPCKUX JBUKCHHSX.
JIP 7 Oco3Haronuii IPHOPUTETHYIO IEHHOCTh JIMYHOCTH YETIOBEKA; YBAKAIOIINI COOCTBEHHYIO M TY)KYIO YHUKAJIBHOCT B Pa3JIMUHBIX CHTYalUsIX, BO BCeX (DOPMax M BHIAX
JEATETHHOCTH.
JIP 8 IlposiBNsironiA ¥ JEMOHCTPHUPYIOLIMI YBaXKEHHE K IPEICTABUTEISAM PA3IMYHBIX 3THOKYIBTYPHBIX, COLHAIBHBIX, KOHPECCHOHATIBHBIX M UHBIX Ipyr. CONpHYacTHBIH K
COXPaHEHHIO, MPEYMHO)KEHHIO ¥ TPAHCIISINHN KYJIBTYPHBIX TPAIULIUHA U IEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHIICKOT0 TOCY/IapCTBa.
JIP 9 CoGuroaroniuii v nponaraHJupyrOIUi MpaBuiia 3JI0pOBOro U 06e30MacHOro 00pasa }KH3HHU, CIOPTA; MPEAYIPEKIAFOIIHI JTHOO NPEOAOICBAOIIHMI 3aBUCHMOCTH OT aJIKOTOJIs,
Tabaka, ICHXOAKTUBHBIX BEUIECTB, a3apPTHBIX
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urp 1 1.7. CoXpaHSAIOMHi ICUXO0JIOTHYECKYI0 YCTOWYMBOCTh B CHTYaTHBHO CIIOXKHBIX WJIM CTPEMUTEIHHO MEHSIOMINXCS CUTYalUsIX.

JIP 10 3a0oTsimmiicst 0 3amUTe OKpy>Xaromel cpelibl, COOCTBEHHOW U Uy)KOi 0€3011acHOCTH, B TOM 4YHCiIe I(POBOIL.

. JIP 11 TIposiBnsromuii yBaskeHE K 3CTETHIECKUM IIEHHOCTSIM, 00JIaIal0IInii OCHOBAMH ICTETHYECKON KYJIbTYpBI

JIP 12 IlpuHuMaronuii ceMelHble IEeHHOCTH, TOTOBBIN K CO3/IaHHIO CEMBHU M BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOIINI HENPUATHE HACWINS B CEMbE, YX0Za OT POANTEIHCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUH CO CBOMMH JIETbMH U UX (PMHAHCOBOT'O COZIEPKAHUS
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2. CTpyKTypa H cofiep:kaHuEe 00111e00pa30BATEILHOM TUCIHILTAHBI

2.1. O6beM QUCHMILIMHBI ¥ BHABI Y4e0HOH padoThl

Bun y4eOHoii padoThI

O0BeM B yacax

O0BeM 00pa3oBaTeIbHON NMPOrpaMMbl JMCIMILIHMHBI 144
B T.4.

OcHoOBHOE coep:kaHue 112
BT. 4..

TEOpETUIECKOE O0yUCHUE 68
MPaKTUYECKHUE 3aHITHUS 32
J1a00paTOPHBIC 3aHATUS 12
ITpodeccHoHAILHO-OPHEHTHPOBAHHOE COlepKaHue (coliepKaHue MPUKIIAHOTO 24
MOYJISA)

TEOpeTUYEeCcKOe 00yUCHUE 8
MpaKTUYECKUE 3aHATHS 14
71200paTOPHBIC 3aHATHS 2
KonTpoabHble padoThI 8

IIpomesxyTouHas aTTecTanust (IK3aMeH)
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2.2. TeMmaTnyeckuii IUIaH U COlePKAHUE AUCUMILJIMHbBI

HaumenoBanue Conep:xanue y4eOHOro MatepraJia (OCHOBHOE M IPo(ecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE M MPAKTHYECKHE O6bem DopMupyeMbIe
Pa3aeioB u TeM 3aHATHS, MPUKJIATHOH MOIYIb (IPH HATUYHH) JacoB KOMIIeTeHIIUH
1 2 3 4
Pazpnen 1. Knerka — cTpyKTypHO-(pYHKIIMOHAJIBHAS €UHULA KUBOTO 36
Tema 1.1. OcHoOBHOE coep:kanue 2
Buonorus kak Hayka | Teopernueckoe o0yueHue: 2
Buonorus xak Hayka. CBsi3b OMOJIOTMH C IPYTUMH HayKaMu: OMoXuMus, Onodusuka, OnoHnka, renoreorpadus u ap. Ponb 1 mecto OK 02
6ronoruu B OpMHUPOBaHNY COBPEMEHHON HAyYHOH KapTUHBI MUpa. 3HaYeHHEe OMOIOrnuecKux 3HaHuit. Mcropus OGnonorum.
3HavyeHHe IMTOIOTUH ISl pa3BUTHS OMOJIOTMU M IO3HAHUS TPUPOIBL. METOAbI IUTOJIOI MU MUKPOCKOITHSI, XpoMaTorpadusi,
anekTpodope3, METo]] MEYEHBIX aTOMOB, Au(depeHIaIbHOe HEHTPU(YrupoBaHue, KyIbTypa KIeTOK
Tema 1.2. O0wmasn OcHOBHOE cofep:kaHue 2
XapaKTepUCTHKA TeopeTnyeckoe o0yueHue: 2
HKA3HA PasHoobpasue 6uocucteM. Opranu3aiiis OHOJOTHYECKHX CHCTEM. Y POBHU OpraHU3alii OMOCHCTEM: MOJIEKYIAPHO-TEHETHIECKHIA, OK 02
OpraHOMJHO-KJIETOYHBIH, OPraHU3MEHHBIH, MOMYJISIMOHHO-BUA0BOM, YKOCHCTEMHBIN (OMOTeOIIeHOTHYECKHH ), OnochepHBbIii.
Hayku, u3yuaromnyie Onoaornieckue 00beKThl Ha Pa3HBIX YPOBHSX OpraHM3alvK )KU3HU. OONIast XapaKTepUCTUKa )KU3HH, CBOMCTBA
KMBBIX cHcTeM. [Iponeccsl, mpoucxomsnie B OnocucTeMax
Tema 1.3. OcHoBHOe coep:kaHue 6
Buonornyeckn TeopeTnueckoe o0yueHue: 2
BAKHBIC XUHMUIECKME | X yvyyeckuil cocTaB KieTKH. HeopraHnueckue BEIeCTBa KIETKU, MX OUOJOrnYecKas pojib.
COCAUHEHMSI OpraHudeckre BemecTsa KieTkd. bruomornueckne momumepsl. benkn. Ctpykrypa u QyHKIHH 6ENKOBOM MOIEKybl. DepMeHTHI,
MIPUHIUT UX JeHCTBUs. YTieBobl. bruoiorndeckue GyHKIMH YrieBOJIOB.
JIunuapr. O6umid mwian crpoenus. ['uapodunbHo-ruapodobHbIe cBoiicTBa. Kilaccudukanms mununos. buonorndeckue GyHKIwmn
munuoB. AT®. Crpoenne monekynbt AT®. buonornueckue ynkipn ATD
IIpakTHYyecKne 3aHATHS: 2 OK 01
Ponp 6enkoB, yrieBogoB U KHPOB B OpPraHU3ME 4eIOBEKa. BUTaMyHBI 1 OMONOTrMYecKH aKTUBHBIE TOOABKH, UX 3HAUCHHUE B KU3HU 2 OK 02
opraHn3Ma 4enoBeka. | nmo- u aBUTaMHUHO3BI UX nocieacTBus. [IpencraBieHne ycTHBIX COOOIIEHHH ¢ Mpe3eHTaneH, OK 04
TIOATOTOBJIEHHBIX IO NIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MIPENOIaBaTENeM
JlaGopaTopHble 3aHATHA: 2
JlabopartopHas pabora “Onpenenenne puramuHa C B IPOMYKTaX MATAHUS
[ToaroroBka BapnaHTOB ONbBITA, HAOIIOICHNE 32 KAYECTBEHHBIMH PEaKIMIMH, 3aII0JTHEHNE Paboueil TaOIHIbl, HHTEPIPETAIHs
HAOIIOIaeMBbIX SBICHUH, ()OPMYIINPOBAHIE BEIBOZOB 5

Jlabopatopnas pabora « unpodunsHO-THAPOPOOHBIE CBOHCTBA JTUITHAIOBY
INoxroroBka BapHaHTOB OIBITA, HAONMIOACHHE U3MEHEHHS PACTBOPUMOCTH JIMITUJIOB, 3aIIOTHEHHE pabodeii TaOmuIbl,
MHTEpIpeTanys HabII0JaeMBbIX SBICHUH, (JOPMYINPOBAHNE BEIBOIOB




Tema 1.4.
CTpykTypHO-
(pyHkuuonaabHan
OpraHu3anMs KJIeTOK

OcHoBHOe cofep:kaHue

Teopernueckoe o0yuenue:

Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE OIOKEHNSI COBPEMEHHOM KJIETOUHOMN T€OpHH. THITBI
KJIETOK: DYKapuOTHYeCKasl M pokaproTnieckast. CpaBHUTENbHAST XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTENbHOMN, JKHBOTHOMH,
rpubHoit). CTpoeHue MpoKapruoTHIecKor KineTki. OCOOEHHOCTH CTPOSHHS TeTepOTPOGHOI 1 aBTOTPOPHON POKAPHOTHYECKIX
kierok. CTpoeHHe IIa3mMaTHueckoil MeMOpaHbl. TpaHCHIOPT BeIIECTB Uepe3 I1a3MaTHIecKylo MeMOpaHy: ITacCUBHBIIN 1
aKTUBHBINA. DHIOIMTO3: MUHOLUTO3, (haronuro3. DKk301uTo3. O00N0UKa WK KIeTouHas cTeHKa. CTpyKTypa U QyHKLIUH
KJIETOYHOM CTEHKH PacTeHUH, TpHOOB

[utorutasma. I{urozonk. [{utockeneT. OqHOMEMOpaHHBIC OPTaHOMIBI KJISTKH: dHAOMmIa3MaTiHueckas cetb (JI1C), anmapar
["onb kK, TU30COMBI, IEPOKCUCOMBI, BaKyOIH PaCTUTENBHBIX KieToK. CTpoeHue U pyHKIMH OTHOMEMOpPaHHBIX OPTaHOHJIOB
kneTku. Knerounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU B! KIIETKH: MUTOXOHIPHH, TTACTH/IBI: XJIOPOILIACTBI, XPOMOILIACTHI, JIEHKOIUIACTHI, X CTPOCHUE U
(GyHKIMU. S nepHbIi annapat KIETKY, CTpoeHHe U () yHKIHH.

HemeMOpaHHbIe OpraHOUbI KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN 1IeHTp. OpraHonabl JBIKEHUS: PECHIYKH U
xrytuku. CtpoeHre u QyHKIMA HEMeMOpPaHHBIX OPraHOUIOB KIIETKU

JlaGopaTopHble 3aHATHS:

JlaboparopHas padora «CTpoeHHe KICTKH (pacTeHHs, S)KUBOTHBIE, TPHOBI) U KJIIETOYHBIC BKIIOUYCHHUS (KpaxMajl, KapOTHHOUIBI,
XJIOPOILIACTHI, XPOMOILIACTHI)»

[IpuobpereHue onbITa NPUMEHEHUS] TEXHUKH MUKPOCKOIIMPOBAHUS MIPH BBITIOIHEHUH J1a00paTopHBIX paboT. [loaroroBka
MUKPOIPENapaToB, HAOIIOICHNE C TIOMOILI0 MUKPOCKOIIA, BBISIBIICHHUE PA3JIniMil MEX/y U3y4aeMbIMU 00bEKTaMH,
UHTEpIpeTalys HaIoaaeMbIX sSBICHHH, (pOpMYTHpOBaHIE BBIBOJIOB

JlabopatopHas pabora «IIpoHuiiaeMmocTb MeMOpaHbI (T1a3MOJTU3, JIETLIIA3MOIIH3 )

[TprobpereHne omnbiTa IPUMEHEHMS TEXHUKH MUKPOCKOIIMPOBAHUS IIPH BBIIOJIHEHHH 1ab0paTopHbIX pabot. [ToaroroBka
MHKpPOIpenapaToB, HAOIIOJCHNE C IIOMOIIBI0 MUKPOCKOIIA, BBISBICHHE PAa3INIHil MEXKIY H3y4aeMbIMH OOBEKTaMH,
HHTEpIPeTaIHs HAOII0IaeMBbIX SIBJICHUH, (HOPMYIUPOBAHIE BEIBOIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-
(pyHKIMOHAJbHBIE
(¢ akrTopsI
HACJIeICTBEHHOCTH

OcHoBHOe coaepikaHue

TeopeTruueckoe odyuyenue:

CrpoeHne XpoMocoM. XpOMOCOMHBIH Ha0Op KIETOK, TOMOJIOTMYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOUAHBIN U
muroionanenid Habop. Hykinennossie kucnotel. JTHK n PHK. Ctpoerne HykinenHOBBIX KuciaoT. Hykmeornapl. KommiemenTapabie
azoructbie ocHoBanwus. [IpaBuno Uapragda. Crpykrypa JJHK — nBoiiHas cnimpans. MecToHaxox/1eHnEe U OUOIOTHYECKUe
¢yaxkunu JJHK. [THK-3kcniepruza. Bunet PHK. @yaxmm PHK B kinetke

HpaKTl/l‘leCKPle 3aHATHUA:

Pemrenue 3ama4 Ha onpeeneHne MocIeA0BaTeIbHOCTH HYKICOTHIOB

OK 01
OK 02

Tema 1.6.

OcHoBHOe coep:kanue

TeopeTuueckoe ody4yenue:

OK 01
OK 02
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Ipoueccnl
MATPHYIHOI'0 CHHTE3a

Matpuunsnii cuare3 JIHK — pernukanms. punnumne! permukanuu JJHK. Mexannsm peruxanuu JJHK. Penapanus JTHK
(moperutekaTrBHas, OCTpEIUIEKaTHBHAS). Peakimm MaTpuaHoro cuaTe3a. [IprHINN KOMITIEMEHTApHOCTH B PEaKIIUIX
MatpuuHoro cuHre3a. JIHK u rensl. I'enetnueckuil kof, ero ceoiictsa. Tpanckpunuusa — maTpuassiil cunre3 PHK. Tpancnsamma u
e€ stanbl. YcnoBus OnocuHTte3a 6enka. Ctpoenne T-PHK u kommposanme amuHokucior. Pons prbocom B OrocuHTe3e Oenka

TpakTHYecKne 3aHATHS: 2
Pemenue 3aau Ha olpeielIeHHe I10CIE10BAaTENbHOCTH aMUHOKHCIIOT B MOJIEKYIIe OenKa.
Pemenue 3a1au Ha omnpeielIeHHe [10CIe10BAaTENbHOCTH aMUHOKUCIIOT B MOJIEKYIIe Oellka B Cllydae U3MEHEHHs
nociuenoBaTenbHoCcTH HykneoTnaos JTHK
Tema 1.7. OcHoOBHOe cofep:kanue 4
Hexnerounsle TeopeTtnueckoe o0yueHnue: 2
(hopmbI KU3HK Bupycel — HekieTouHble YOPMBI KHU3HU M OOJIUraTHBIE Mapa3uThl. CTpOeHHE IPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBHPYCOB,
6akrepuodaros. JKuznennsiii nukn JJHK-conepkammx Bupycos, PHK-conepxanmx Bupycos, 6akrepuodaros. BUY, renarur
4enoBeKa. OK 02
bakrepun. O6mas xapakrepucrika. [loHstie mramm. Bupycel u 6akTepin: CX0ACTBa U Pa3IHUHs OK 04
IlpakTHyeckue 3aHATHA: 2
BupycHble u GakrepuaibHble 3a0oneBanus. OOLIMe MPUHIMITHL UCTIOIB30BaHMS JIEKAPCTBEHHBIX BellecTB. OcOOeHHOCTH 2
MPpUMEHCHU A aHTI/I6I/IOTI/IKOB.
[pencraBieHye yCTHBIX COOONICHHI C pe3eHTaIlel, MOATOTOBIEHHBIX 10 MEPEYHI0 HCTOYHHUKOB, PEKOMEHI0BAHHBIX
HpernoaBaresieM
Tema 1.8. OcHOBHOe cojiepKaHue 4 OK 02
OO0MeH BelecTB U TeopeTnuyeckoe o0yueHue: 4
npeBpalieHne ACCUMUIIALUS U JUCCUMUIALIMA — ABE CTOPOHBI MeTabonu3ma. THIsl 0OMeHa BeIeCTB: aBTOTPO(HBIN U reTepOTPOQHBI, 2
JHEPIUM B KJIeTKe a’pOOHBIN M aHAdPOOHKIN. DHepreTHueckoe odecrieueHne Kietku: npespainienne AT® B 0OMeHHBIX Hpoleccax.
depMeHTATHBHBIN XapaKTep peakluii KIeTOYHOro Mertadonmu3ma
[lepBUYHBII CHHTE3 OpraHMYeCKUX BEllecTB B KieTke. [Lnactudeckuit oomeHn. dotocuHTe3. XeMOCHHTe3. AHa3POOHBIH 2
SHepreTU4ecKuii 0OMeH. AHa poOHbIe Oprann3Mbl. bpoxkeHnue, aBTOTpOo(HBIN U reTepoTpodHbII THIT MUTaHKs. AHAIPOOHBIE
MHKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOIOTHH. DTaIlbl SHepreTHIecKoro ooMena. ['ukonu3. buonornueckoe okuciuenue, win
KJIETOYHOE AbIXaHNE
Tema 1.9. OcHoBHOe coep:KaHHe 2
7Ku3HeHHBIN UK TeopeTnueckoe o0yueHue: 2
KJIeTKH. MuTo3. Krerounsrii iy, ero nepuoas! U peryisust. [lepuonsr uaTepdassl ux ocodennoctu. JAuddepenHnuanys KIeTKH U apecTt OK 02
Meiio3 KJIETOYHOT O IUKiIa. JleneHne kieTkn — MuTo3. CTaiuy MUTO3a U MPOUCXOIAIIHE Mpolecchl. KapnoknHes n INTOKUHES. OK 04
Buonorngeckoe 3HaueHe MuTO3a. Meio3 — penyknnoHHOe fnenenne kietkn. Ctaanu meiio3a. Meio3 — OCHOBA ITOJI0BOTO
pasmHuoxenus. [loBenenne xpomocom B Meiioze. Kpoccuarosep. bromormaeckuii cMmbic merioza. Dddektsr Meiioza. Meiio3 B
KM3HEHHOM ITMKJIE OPTaHU3MOB
Kourpoabnas pa6ora 2
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MornexynsipHbIil ypOBEHb OpPraHU3alUH KUBOTO

Paznen 2. Ctpoenne u pyHKnumn opranusma 44
Tema 2.1. Conep:xanue 6
Crpoenue opranu3ma | IpodeccHoHANBLHO-OPHEHTHPOBAHHOE COEPIKAHUE TEOPETHYECKOT0 00yYeHHsI 4
OpnHoxeTouHble oprann3Mbl. KonoHnanbHele oOpraHn3Mbl. MHOTOKIIETOYHbBIE OpraHU3Mbl. B3anuMocBs3b yacTeit
MHOTOKJIETO4YHOTr0 opranusMa. @ynkuus. Oprassl 1 CUCTEMBI OpraHoOB. ANapaThl OpraHoB. I'oMeocTa3 opraHusma U ero
NoJAep’KaHue B MIPOIIECCE JKU3HEAEATENbHOCTH.
@DYHKIIMOHAIBHAS CUCTEMAa OpraHoB. TkaHU pacTeHni. TKaHU )KMBOTHBIX U yenoBeka. Opransl pacreHui. OpraHbl U CUCTEMBI
OPTaHOB XHUBOTHBIX U YeNOBeKa. 3HAUCHHE ONOPHI, IBWKEHUS, IUTaHUS, AbIXaHUs, TPAHCIIOPTA BEIIECTB, BBIJCICHNUS, 3allIUTHI.
3HaueHHe NPOSBIEHUA PAa3APAKUMOCTH U PETYISLUN OK 02
*B ToM umciie HA BLIOOP 00pa30BaTeIbHOI OpraHu3anum: OK 04
st mpodeccuii/crienaibHOCTEN, CBI3aHHBIX ¢ 00bEKTOM H3ydeHus “‘PacteHus” Teopernueckuil Matepuan Temsl “CtpoeHne 4 [K4.1-6
opranusMa’” u3y4aercsl yriyOJIeHHO Ha pUMepe opraHn3Ma pacTeHuid. TkaHu, opraHbl ¥ CHCTEMBbI OPI'aHOB YeJIOBEeKa 1
YKMBOTHBIX PaCCMaTPUBAIOTCS 0030PHO
st mpodeccuii/crienaibHOCTeN, CBI3aHHBIX ¢ 00beKTOM H3ydeHus “JKHBOTHbIE” TeopeTHYecKuil MaTeprai TeMbl “CTpoeHue
opraHusMa’” u3y4aercst yriyOoJieHHO Ha PUMEPE OPTaHW3MOB KHUBOTHBIX. TKaHH, OpraHbl 1 CUCTEMBI OPraHOB PAaCTEHUH U
YeJI0BeKa pacCMaTpUBAIOTCS 0030pHO
st mpodeccuii/crnienuaibHOCTEN, CBA3aHHBIX ¢ 00bEKTOM H3ydeHus “UenoBek” TeopeTHueckuii Mmatepuan tembl “CtpoeHue
opranu3Ma’” u3ydaercs yriyOJIeHHO Ha IpUMepe OpraHu3Ma 4esioBeka. TKaHH, OpraHbl M CHCTEMbI OPTaHOB PaCTeHUH U
KHMBOTHBIX PAaccCMaTpUBAIOTCS 0030pPHO
OcHOBHOe cofepKaHue MPAKTHYECKOI0 3aHATHS: 2
Teopwust kKoHaNBHO-CeNeKTUBHOrO MMMYHHTeTa [1. Dpnuxa, M.1. Meunukosa. MHpekunoHHbIe 3200/€BaHUS U SITUIIEMUSI. 2
BasxHeiinue snuaeMun B HCTOPUHM YelioBedecTBa. BakiuHanus kak npoHIakTHKa HHPEKIIMOHHBIX 3a00IeBaHIH.
[pencraBnenne yCTHBIX COOOIIEHUI C Ipe3eHTalMel, TOATOTOBIEHHBIX 10 IIEPEYHIO HCTOYHUKOB, PEKOMEHJOBaHHBIX
IIpernojaBaTeIeM
Tema 2.2. Conep:xanue 2
®opmbl IIpodeccrnoHabLHO-OPHEHTHPOBAHHOE COAeP:KaHNe TEOPETHYECKOro 00y4eHus 2
Pa3MHOKEHUs @DopMBbI pa3MHOKEHHUS OpraHU3MOB. becronoe u nooBoe pasMHOKeHHE. Bubl Oecrionoro pa3MHOKEHHUS: IPOCTOE JIEJICHHUE
OpraHu3MoB Ha/IBOE, MOYKOBAaHNE, Pa3MHOXXEHHUE CIIOpPaMH, BETETATHBHOE pa3MHOXKEHHUE, (hparMeHTaIws, KIoHupoBaHue. [lomoBoe OK 02
pa3MHOXEHHE. [IK4.1-6
*B ToM 4nc/Iie Ha BHIOOP 00pa3oBaTe/bHONH OPraHM3alum: 2

s mpodeccuii/crienuaibHOCTe!, CBI3aHHBIX ¢ 00bEKTOM H3ydeHus “PacteHus” TeopeTHyeckuil MaTeprai TeMbl “DopMbl
Pa3sMHOXKEHHUs OPraHU3MOB” M3ydaeTcs yriyOJeHHO Ha PUMepe OpraHu3Ma pacTeHHil. Pa3MHO)KeHE YelloBeKa U YKMBOTHBIX
paccMaTpHUBaIOTCs 0030pHO
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Just mpodeccuit/crienaibHOCTeN, CBI3aHHBIX ¢ 00bEKTOM H3ydeHus “JKMBOTHBIE” TEOpEeTHYECKUi MaTepHai TeMbl “DopMbl
Pa3MHOKEHUs OpraHU3MOB” H3ydaeTcs yriyOJeHHO Ha IPUMEpE OPTaHN3MOB KUBOTHBIX. Pa3MHOXeHHE pacTeHUH U YenoBeKa
paccMaTpuBaroTCs 0030pHO

st mpodeccuii/crienaabHOCTeN, CBI3aHHBIX ¢ 00bEKTOM H3ydeHus “UelroBek” TeopeTHuecKuii MaTepual TeMbl “@opMBbl
Pa3MHOXKEHUs OpraHU3MOB” M3ydaeTcs yriyOJeHHO Ha IIpUMepe OpraHn3Ma uelioBeka. PasMHO)KeHHE pacTeHUH U JKUBOTHBIX
paccMaTpHUBaIOTCsl 0030pHO

Tema 2.3. OCHOBHOE coep/KAHNE 4

OnTorenes TeopeTtnueckoe o0yuenue: 4

JKUBOTHBIX M I'amerorenes y sxuBoTHbIX. CriepmaTorene3 u ooreHes. CTpoeHHe TONOBBIX KiIeToK. OIIoA0TBOpeHHe U AMOPHUOHATILHOE 2 OK 02

ye0BeKa pasBuTHe KHUBOTHBIX. [lapreHorene3. OMOpuoreHes (Ha npumepe JaHieTHyka). Ctaaun sMOprorenesa OK 04
Pocrt u pazButhe xuBoTHBIX. [TocTamOpuonansHelii nepuon. [IpsiMmoe 1 HerpsiMoe paszButre. PazBuTre ¢ Mmeramopho3oM y 2
0€eCI03BOHOYHBIX M O3BOHOYHBIX JKUBOTHBIX. CTaInK MOCTIMOPHOHAIILHOTO Pa3BUTHS Y )KUBOTHBIX U uelioBeka. [leprobr
OHTOreHe3a 4eJioBeka. buonorndyeckoe crapeHue u cMepTh. [ epoHTONOT s

Tema 2.4. OuTorene3 | OcHOBHOe coep:KaHue 2

pacTenmii TeopeTnuyeckoe o0yueHue: 2 OK 02
amerodur u cnopodur. PasmMmHokeHHe 1 pa3BuTHe Bogopociel. PasMHOXeHHe 1 pa3BUTHE CIIOPOBBIX pacTeHuil. PazmHoxeHne OK 04
Y pa3BUTHE CEMEHHBbIX pacTeHuil. Poct. Ilepuoasl oHTOreHe3a pacTeHUM

Tema 2.5. OcHoBHble | OCHOBHOE cofiep:kaHue 2

TOHSITHSI TeHeTHKHU TeopeTnueckoe o0yueHue: 2
I'eHeTuKa Kak HayKa O HACIEJCTBEHHOCTH U U3MEHUYMBOCTH OpraHU3MoB. OCHOBHBIE TEHETUYECKUE MTOHSATHS U CUMBOJIBI. [ eH. OK 02
I'enotun. @enotun. AnensHble TeHbl. AJBTepHATUBHBIC PHU3HAKH. JIOMIHAHTHBIN U pelleCCUBHBIN NMpU3HaKku. ['oMmo3urora u
rerepo3urora. Yncras nuaus. ['nOpuasl. OCHOBHBIE METOAbI [€HETHKU: THOPHIOIOr HYECKHH, IUTOIOr MYECKHE, MOJIEKYIISPHO-
TEHETUYECKHE

Tema 2.6. OcHoBHOe coep:kaHue 4

3aKoHOMepHOCTH TeopeTnueckoe o0yueHue: 2

Hac/1e10BaHus 3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akonsl I'. Menznensa: MonoruOpuntoe ckpenmBanue. 11paBuiio JOMHHUPOBaHHA. 3aKOH
€IMHOO00pa3us MEPBOTo MOKOIEHHUS. 3aKOH paCIIEIUICHUS IPU3HAKOB. LluTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKPEIIUBAHUSL.
I'mnotesa 4ncToTHI ramMeT. AHaNM3UpYyIOIIee CKpenmBanue. JJurnopuanoe ckpenmpanie. 3aKOH HE3aBUCUMOT'0 HACJIeJOBAHUS
npu3HaKoB. [lomurubpuaHOe HACIeAOBAaHHE U €T 3aKOHOMEPHOCTH OK 02
IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE COeP:KaAHUEe MPAKTHYECKOr0 3aHATHS . 2 OK 04
Pemenne 3aa4 Ha onpeneeHUe BEPOSITHOCTH BO3HUKHOBEHHS HACIEACTBEHHBIX IPU3HAKOB NPU MOHO-, JIH-, TOJIUTHOPHUIHOM 1 I1K4.1-6

AHAIIM3UPYIOMIEM CKPEIIUBAHNUN, COCTABJICHNE I'CHOTUITNYECKNX CXEM CKPCIINBAHUA

*B ToM 4mciie Ha BLIOOP 00pa30BaTeIbHON OPraHU3alMu:

s ipodeccuit/crienuanbHOCTEeH CBA3aHHBIX ¢ 00beKTOM M3ydeHus “PacTeHus’” HeoOXoauM Moa0op TeHeTHIEeCKHX 3a/1a4 Ha
OIpeieNieHNe BEPOSTHOCTH HACIIEICTBEHHBIX MIPU3HAKOB MPH MOHO-, IIH-, IOIUTHOPHUIHOM M aHATTU3UPYIOIEM CKPEIIUBAHIH Y
pacreHui
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Just mpodeccuii/crienaibHOCTeN CBSI3aHHBIX ¢ 00bEKTOM M3ydeHHs ‘“YKMBOTHBIE” HEOOXOIMM MOA00p TE€HETHYECKHX 3a/1a4 Ha
OTpe/ieNIeHe BEPOSTHOCTH HACIIEICTBEHHBIX IPHU3HAKOB IIPU MOHO-, I1-, TIOMIUTHOPHIHOM M aHAJIM3UPYIOLIEM CKPEIIUBAHUH Y
JKUBOTHBIX

Juist mpodeccuii/crieniaabHOCTEN CBSI3aHHBIX ¢ 00BbEKTOM U3ydeHHs “UenoBek” HE0OX oMM 1MoA00p reHeTHYECKUX 3a1ad Ha
olpeieNieHIe BEpOSTHOCTH HACIIEICTBEHHBIX MPHU3HAKOB TP MOHO-, I1-, TIOMTUTHOPHIHOM U aHAJIM3UPYIOLIEM CKPEIUBAHUH Y
YeJIoBeKa

Tema 2.7. OcHoOBHOE coep:kanue OK 01
Bsaumoneiicreue TeopeTtnueckoe o0yuenue: OK 02
TCHOB I'enorun kak nenocTHas cucreMa. MHOKeCTBEHHOE JielicTBrE TeHOB. [IneiioTponust. MHOKECTBEHHBIN alIeTN3M.
BzanmopeiictBue anenbHbIx reHoB. KogomuHupoBanue. BzanmonelicTBre HeauielbHBIX TeHOB. KoMIuieMeHTapHOCTh. DNHCTa3.
[omnmepust
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE MPAKTUYECKOT0 3aHITHSI:
Pemenne 3amau Ha onpeniesieHre BEpOSTHOCTH BOSHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB MPH Pa3IMYHbIX THUIIAX
BSaHMO}ICﬁCTBHH T'€HOB, COCTABJICHUE TCHOTUITMYCCKHUX CXEM CKPCIINBAHUA
*B ToM umciie Ha BLIOOP 00pa3oBaTeIbHOI OpraHu3anum:
* [loist mpodpeccuid/crierManbHOCTEH CBA3aHHBIX C 00bEKTOM H3ydeHus “PactenHus” He0OX0IMM MOAOOp TEeHETHUECKHX 3a/1a4 Ha
ONpEaACICHUC BEPOATHOCTU BOSHUKHOBCHU S HACTICACTBCHHBIX MMPHU3HAKOB IMTPU PAa3JIMYHBIX TUIIAX B3aHMOHCﬁCTBHH T€HOB Yy
pacteHuit
* Jloist mpodpeccuii/crieruanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “YKUBOTHBIE” HEOOXOMM 0100 TeHETHUECKHX 3a]a4 Ha
oIpeiesieHIe BEPOSTHOCTH BO3SHUKHOBEHHSI HACIIEACTBEHHBIX MPH3HAKOB MPY PA3IHMYHBIX THUIIaX B3aUMOACHCTBHSA I'€HOB Y
JKUBOTHBIX
* [lost mpodpeccuid/crienuanbHOCTEN CBSI3aHHBIX ¢ 00bEKTOM M3yueHus “YenoBek” HeoOX0AMM MoJ00p reHeTHYECKUX 3a/1ad Ha
oIpeieNieHIe BepOSTHOCTH BO3SHUKHOBEHHS HACIIEACTBEHHBIX MPH3HAKOB MPU Pa3IMYHBIX THUIIaX B3aUMOACHCTBHA T€HOB Y
YyenoBeKa
Tema 2.8. OcHoBHOe coep:kaHue
CuernieHHoe TeopeTnueckoe odyueHnue:
HacJjieloBaHuE 3axossl T. Moprana. CuenieHHOe HacleJoBaHue TeHOB, HapyIlICHHUE CLETIEHUs.. XpOMOCOMHasl TEOpHsI HAacIeCTBEHHOCTH.
NPHU3HAKOB I'eneTrueckoe KapTUpOBaHUE XPOMOCOM. VICTIOIb30BaHIE KPOCCHHTOBEPA ISl COCTABJICHHUS TEHETUIECKUX KapT XPOMOCOM
IIpodecconanbHO-OPHEHTHPOBAHHOE COEPKAHNE PAKTUYECKOI0 3aHATHS: OK 01
Pemrenue 3ama4 Ha onpeaeeHrne BepOITHOCTH BOSHUKHOBEHHS HACTIEICTBEHHBIX IIPU3HAKOB MIPH CIETTICHHOM HACIIeIOBaHHH, OK 02
COCTaBIJICHHE TEHOTUITUIECKUX CXEM CKPEIIMBAaHUS T1KA4.1-6

*B ToM 4mciie Ha BLIOOP 00pa30BaTeIbHON OPraHU3alMu:

Js mpodeccuit/crienuanbHOCTEeH CBI3aHHBIX ¢ 00beKTOM M3ydeHus “‘PacteHus’” HeoOXoauM Moa0op TeHEeTHIEeCKHX 3a/1a4 Ha
Ompe/ieieHHe BEPOSATHOCTH BO3HUKHOBEHHSI HACIICICTBEHHBIX MPU3HAKOB MPH CUCIUICHHOM HACJICIOBAaHUU Y PACTCHUI

s mpodeccuit/crienuanbHOCTEH CBI3aHHBIX ¢ 00beKTOM n3yueHus “JKuBOTHBIE” HE0OX0AUM MOA0O0p TeHETHIECKHX 33/1a4 Ha
OTpe/ieNieHIe BEPOSATHOCTH BO3HUKHOBEHHSI HACIICICTBEHHBIX MPU3HAKOB MPH CUCIUICHHOM HACIICJOBAHUHU Y JKUBOTHBIX
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st mpodeccuii/crienaibHOCTEN, CBI3aHHBIX ¢ 00bEKTOM H3ydeHus “UernoBek” He0OXOIUM MOAOOp TEHETHYECKUX 3a/1a4 Ha
OIpe/IeNIEHNE BEPOSTHOCTH BO3SHUKHOBEHUSI HACIIEACTBEHHBIX NIPU3HAKOB IIPU CLICIUIEHHOM HACJIEJOBAHUH Y UEJIOBEKA

Tema 2.9. I'eneruka
moJia

OcHoBHOe cofep:kaHue

Teopernueckoe o0yueHune:

XpOMOCOMHHﬁ MCXaHU3M OIIPCACIICHUS 110J1a. AyTOCOMI)I U1 MMOJIOBBIEC XPOMOCOMBI. T'omoramerHbIi 1 FeTepOFaMeTHHﬁ I10J1.
T'eneTnueckas CTPYKTYpa IMOJIOBBIX XpPOMOCOM. HaCJ’IeI[OBaHI/Ie MPU3HAKOB, CHCIUVICHHBIX C ITOJIOM

IIpakTHyeckue 3aHATHA:

Pemenne 3a7la4 Ha OMpPCACICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICACTBCHHBIX ITPU3HAKOB, CUCIIJICHHBIX C IMOJIOM, COCTABJICHUEC
TCHOTUIINMYCCKUX CXEM CKpCUIMBAHUA

OK 01
OK 02

Tema 2.10. I'eneruka
Yyea0BeKa

OcHoBHoOe coiep:kaHue

TeopeTtnueckoe o0yueHnue:

Kapuorun yenoBeka. MeTo/bl U3y4eHUs TEHETUKH YENIOBEKA: TeHEaIOTMYEeCKU, OJIM3HEIOBBIH, IUTOTCHETUYECKHUH,
OMOXMMUYECKHH, MOy ISIIMOHHO-cTaTUCTHYecKui. HacrencTBeHHbIe 3a001eBaHus YesloBeKa. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HU
yenoBeka. boiesHu ¢ HacIeICTBEHHOM MpeapacnoioKeHHOCThI0. 3HaUeHHEe MEIUIIUHCKON TeHETUKH B IPEAOTBPAIIECHIH U
JICYCHU U TeHETUYECKUX 3a00JIeBaHUi YenoBeKa

HpaKanecmle 3aAHATHUSA:

Pemienue 3a7a4u Ha onpe/iesieHHe BEPOSTHOCTH BO3SHUKHOBEHUS HACIIECTBEHHBIX TPU3HAKOB, HCIIOIb3YsI METOABI T€HETUKU
YenoBeKa, COCTABIICHHE TeHOTHITMYECKUX CXeM CKpenuBanus. [IpencraBieHne yCTHBIX COOOLICHHH ¢ Mpe3eHTaluei o
HACJICICTBEHHBIX 3a00JICBaHUAX YEIOBEKa

OK 01
OK 02

Tema 2.11.
3aKoHOMEpPHOCTH
H3MEHYHMBOCTH

OcHoBHOe coaepikaHue

TeopeTruueckoe odyuyeHnue:

BzaumoneiictBue reHoTHIIa U cpenbl Ipy GpopMupoBanuy ¢penoruna. U3mMeHunBocTs npu3Hakos. KauecTBeHHbIE U
KOJIMYECTBEHHBIE MPU3HAKU. BHbl N3MEHUMBOCTH: HacIEeCTBEHHAsI M HEHACIIEICTBEHHAS.

3aKoH TOMOJIOTHYECKUX PSAAOB B HaciencTBeHHoM m3menunsocT (H.M. BaBunos).

MonupukannoHHas, Wik GeHOTUINYecKas H3MEHIUBOCTh. Ponb cpenpl B MoauHKaMOHHOH H3MeHYnBOCTH. HopMma peakuun
npu3HaKa. BapuanmoHHbIN psil M BApHAIMOHHAS KPUBAst. XapaKTepUCTHKA MOJU(DUKAIIMOHHON N3MEHYMBOCTH
HacnencreeHHas, Wi reHOTHIIMYECKas H3MEHYUBOCTh. KoMOMHATHBHAS H3MEHYHBOCTb.

MyrauroHHas '3MEHYUBOCTh. BUbl MyTaluii: TEHHBIE, XPOMOCOMHbBIE, TeHOMHBIE. [ [pUYMHBI BOSHUKHOBEHUS MyTallUil

HpaKTn'{ecmle 3aHATHUA:

Pemenune 3amaq Ha ONPEACIICHNUE TUIIAa MYTallUU IIPU NIEPEAAY€ HACTICACTBEHHBIX IPHU3HAKOB, COCTABJICHHUEC I'CHOTHUITNIECKUX CXEM
CKpE€IIBaHUA

OK 01
OK 02
OK 04

Tema 2.12. Cenexkuus
OpraHu3MoB

OcHoBHOe coep:kanue

TeopeTuueckoe ody4yenue:

OK 01
OK 02
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Cernexnys Kak Hayka. MeToIbl ceJIeKIMOHHOM paboThl. ['eTeposunc n ero npuduHbL. McKycCTBEHHBIH 0TOOp: MacCOBBIN U
MHIIMBHUYaJIbHBIN. JTarsl KOMOMHAIMOHHOH cenekimu. CopT, moposa, IraMmm

AJropUTMEI pelIeHHE 3a]a4d Ha OIpe/esIeHHe BO3MOXKHOIO BOSHUKHOBEHUS HACIECTBEHHBIX PU3HAKOB IO CENEKIHH,
COCTaBJICHHE T€HOTUIINYECKUX CXEM CKpPEIIMBAaHUSL

KonTpoasnas pabdora 2

Crpoenue 1 (GyHKIIMH OpraHu3Ma

Paznen 3. Teopust 3Boaonuu 16

Tema 3.1. UcTopus OcHoBHOe cofep:kaHHe 2

IBOJIIOLIUOHHOT O TeopeTtnueckoe o0yuenue: 2

yueHus [lepBrbie 5BoNMIONIMOHHBIE KOHLIENIMH. |'pamyanucriudeckas sBomononHas konuenuus XK. b. Jlamapka. J[Brkyiiye cuibl OK 02
spomonnn. Kpeanmonusm u tpanchopmusm. Crucremaruka K. JIunnest n e€ 3HaueHue s GopMHUPOBaHUS HIEH SBOJIOIINU OK 04
[pearnoceuIky BOSHUKHOBEHHMS IapBUHU3MA. DBOJIIOIHS BUIIOB B TIpHpoe. boproa 3a cymectBoBanue. EcrecTBeHHBIN 0TOOD.
JluBepreHiys MpU3HAKoOB M BUA000pa3oBanue. OCHOBHBIC MOJIOKEHHSI CHHTETHUECKOM Teopuu dBojrormu (CTD). Pons
SBOJIOLIMOHHON TeOpHH B (POPMUPOBAHUH HAYYHOIH KapTHHBI MUpPa

Tema 3.2. OcHOBHOE colep:kaHue 2

Muxpo3Boaonust TeopeTnyeckoe o0yueHue: 2
MHUKpPO3BOITIOIHS ¥ MAKPOIBOJIIOIMS KaK 3Tallbl ABOIIOIMOHHOIO Mpoliecca. [ eHeTndeckrue OCHOBBI ABOIIONMH. MyTaruu 1 2
KOMOHMHAIIMY KaK 3JIEMEHTAPHBIH BOIIONMOHHBIA MaTepua. [lomymsuus kak 371eMeHTapHas eqUHHLA YBOJIIOLUH. OK 02
JBwkyiue cuibl ((hakTopsl) 3BoOIMU. MyTallMOHHBIN TPOLiecC 1 KOMOMHATUBHAS U3MEHYUBOCTh. Murpauus. V3omsiuus
HOMYJISIMIA: Teorpaduyeckas (IPOCTPAHCTBEHHAsT), OHooruyeckas (PernpoyKTUBHAS).
EcrectBenHsbIii 0TOOp — Hanpasisitowmii hakTop sBostoy. bops0a 3a cyliecTBOBaHHE Kak MEXaHHU3M JICHCTBHSI €CTECTBEHHOTO
orbopa B momyssiuax. Bun u ero kputepun (mpusHaku). BunooGpa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIUH

Tema 3.3. OcHoBHOe coep:kaHHe 2

Maxkpo3Bosronus TeopeTnueckoe o0yueHue: 2
Makpoasomorust. @opmbl 1 OCHOBHBIE HarpaBieHust MakpodBoironuu (A.H. Cesepuios). [Ty gocTikeHHs OHOIOrHYECKOro 2 OK 02
nporpecca: apoMop(o3, nIHoaganTaums, oomas fereHepanis. MeToasl H3y4eHNs] MaKpOIBOIIONUH. 3aKOH 3apOABIIIEBOTO
cxonctBa (3akoH K. bapa). buorenetnueckuii 3axoH (9. I'ekkens, @. Miomep). O61ue 3aK0OHOMEpHOCTH (IIpaBUia) 3BOIIOIIH

Tema 3.4. OcHoBHOe coep:KaHHe 4

Bo3HukHOBeHMe U TeopeTuueckoe o0yueHue: 4

pa3BUTHE KU3HU HA I'mnoTe3s! 1 TeopuK BOSHUKHOBEHUS JKU3HH Ha 3eMIIe: KPEalOHN3M, CaMOIIPOM3BOIBHOE (CIIOHTAaHHOE) 3apOrKACHHE, 2

3emute CTaIIOHAPHOE COCTOSIHUE, ITaHCTIepMus, Ononos3. Havano opranmueckoii 3somtoruy. [losBieHne nepBbIX KIETOK. DBOTIOLH OK 02
MeTabonu3Ma. DBOTIONHS MIEPBBIX KIETOK. [IpokapnoTh! M 9ykapuoThl. [IporcxoskaeHre MHOTOKIETOYHBIX OpPTaHU3MOB. OK 04
Bo3HHKHOBEHHE OCHOBHBIX IIAPCTB 3yKAPHOT.
OCHOBHBIE YepPTHI IBOITIONUH PACTUTEILHOTO MUpa. OCHOBHBIE YEPTHI SBOIIOINH XHUBOTHOTO MHPa
IIpakTHyecKue 3aHATUS: 2
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HpeZ[CTaBJ'IeHI/IC YCTHOTO COO6HI€HI/IH 1 JICHTBI BPECMCHHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHHS U PA3BUTUA JKUBOTHOI'O U
PACTUTCIIBHOI'O MHpPA, IMMOATOTOBJICHHBIX 1O NEPCYHIO UICTOYHUKOB, pCKOMCHIOBAHHBIX MPEI1O0JAaBaTCIIEM

Tema 3.5. OcHOBHOE coep/KaHHe 4
IIpoucxoxnenne Teopernueckoe o0yueHune: 2
Yyesl0BeKa — AHTpononorus — HayKa o 4ejoBeke. CHCTeMaTHYECKOe MOI0KeHHe YenoBeka. CXOACTBO YenoBeKka ¢ )KUBOTHBIMH. OTinuns
AHTPOIIOreHe3 YeJIOBeKa OT JKUBOTHBIX. [IpSIMOXOKIEHHE U KOMIDIEKC CBSI3aHHBIX C HUM NPHU3HAaKOB. Pa3BHUTHE rOIOBHOTO MO3ra U BTOPOH
CUrHAJIBHOU cucteMbl. COOTHOIIEHNE OHOJIOTMYECKUX U COLMANBHBIX ()aKTOPOB B aHTPOIIOT€HE3E OK 02
OCHOBHBIE CTaJIMH aHTPOIIOreHe3a. J[pronuTeKy — MpeKH YenoBeKa U 4esloBeK00OpasHbIX 00e3bsH. [IpoToanTpor — OK 04
NpeIIECTBEHHNK YeIoBeKa. APXaHTPOIT — IpeBHENIHIA yenoBek. [1ageoanTpon — apeBHUH denoBek. HeoanTpon — yenoBek
COBPEMEHHOT'0 TUTA. DBOJIOLHS COBPEMEHHOI'0 YEJIOBEKA.
UYenoseueckue packl. OCHOBHBIE OONBIINE pachl: EBPONEOnIHAs (€Bpa3uiickas), HErpo-aBCTPAIOUIHAS (IKBATOPHAIIbHAS ),
MOHTOJIOMIHas (a3MaTCKO-aMepUKaHCKast). BpeMs 1 MecTo BOSHUKHOBEHHS YelIOBEYEeCKUX pac. EAMHCTBO YenoBeueckux pac
IIpakTHyeckue 3aHATHS: 2
Bpewmst u myTH pacceneHus yenoBeka 1o riaHere. [IpucrnocoOneHHoCTh uenoBeka K pa3HbIM yCIIOBUSIM cpefbl. BiusHue
reorpaduyeckoii cpensl Ha MOpQoIoruio 1 (U3UOIOTHIO YeTOBeKa
?)aU_II/ITa JICHT BpEMECHU 1 MCHTAJIBHBIX KapT B (bOpMaTC YCTHOI'O COO6H_I€HI/I$I, TMOATOTOBJICHHBIX 11O MEPEUYHIO HCTOYHHKOB,
PEKOMEHIOBaHHBIX MpEro/iaBaTelieM
KontposanHas pagora | TeopeTrueckie acneKThI BOMOLUY KU3HU Ha 3eMIie 2
Pa3gein 4. Jkosorus 26
Tema 4.1. OcHoBHOe coep:kaHue 2
IK0JIOTHYeCKHe TeopeTruueckoe odyuyenue: 2 OK 01
(haxTopsI M cpeabl Cpenpl 0OUTaHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3AYIIHAS, IIOYBEHHAS, BHYTpUOpraHU3MeHHas1. PH3HKO-XUMUUECcKue OK 07
JKUZHHU 0COOEHHOCTH cpex oOuTaHus opranu3MoB. [IpucrnocoOnenns oprann3MoB K )KHU3HU B Pa3HbIX cpenax. [IoHATHe K0oI0rndeckoro
¢axropa. Kinaccudukanus skonorndeckux pakropos. [Ipasmwio munnmyma 1O. JTubuxa. 3akon ronepantHoctu B. [lendopaa
Tema 4.2. OcHoBHOe coep:kaHue 4
Honyasinms, TeopeTruueckoe odyuyenue: 2
coo0urecTBa, DKoJorn4ecKkasi XapakKTepUCTUKa BUA U MOMYISIUKN. DKOJOTHYecKasi HUIIA BUA. DKOJIOTHYECKHUE XapaKTePUCTUKHU IOITYIISAIHH.
IKOCHCTEMbI Coo0riectBa u 3KocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaues). CBsi3u Mexly OpraHu3MaMu B OHOILICHO3E.
CrpyKTypHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IIPOAYIIEHTHI, KOHCYMEHTHI, peAyleHTH. KpyroBopoT BelecTB U MOTOK YHEPTHU B OK 01
skocucreme. Tpodudeckue ypoBHH. OK 02
AHTpOIIOTEHHBIE SKOCHCTEMBI. ATPO3KOCHCTEMBL. OTINYHS arpo3KOCHUCTEM OT OHMOreoreHo30B. Y pboskocucteMbl. OCHOBHEIE OK 07
KOMIIOHEHTHI YPOOIKOCHUCTEM
IIpakTHyecKkue 3aHATUS: 2

Tpoduraeckue nermn n cerrn. OCHOBHBIE TTOKA3aTENN SKOCUCTEMBI. brioMacca u mpoayKims. DKOIOrHIecKre TUPaMU/IbI YHCET,
6romaccel ¥ sHeprud. IIpaBuio mupamMuIbsl SHEPTHH.
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aI[aHHﬁ I10 MEPEHOCY BCIIECTBA U SHEPIUH B SKOCHUCTEMAX C COCTABJICHUEC
'I‘pO(bI/I"IeCKI/IX HGHGI\/’I " mupaMujg OHOMacChI 1 OHEPIrUn

Tema 4.3. buocgepa - | OcHOBHOe coiep:KaHue 4

rjaodajabHas TeopeTtnueckoe o0yuenue: 2

IKOJIOrHYecKas Buocdepa — xxuBas obonouxa 3emnu. PazBurtre npencrasnenuii o 6nocdepe B Tpynax B.M. BepHanckoro. Obnactu Ouocdepst u

cucrema e€ cocra. JKuBoe BeniecTBo 6nocdeps! u ero QyHKIUU OK 01
3aKOHOMEpHOCTH cyliecTBoBaHus Onocdepbl. OcodbeHHOCTH Orocheph! Kak TI00anbHON KocucTeMbl. [lnHaMudIecKoe OK 02
paBHOBecHe B buocdepe. PutmMuuHOCTS siBieHuit B Gnocdepe. KpyroBopots! BemecTs 1 OMOreoXUMHYECKUE IUKIIBL. [ 100abHbIe OK 07
9KOJIOTMYECKHE TIPOOJIEMBI COBPEMEHHOCTH U ITYTH UX PELICHUS
I[IpakTHyeckue 3aHATHS: 2
Pemienne nmpakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX 33a]a4 Ha ONpeeIeHUe TUIOLIA 1 HACAXKICHUH ISl CHIDKEHUS! KOHICHTPAIN
YIIIEKUCIIOTO ra3a B aTMoc(epe CBOEro peruoHa NpoKUBaHHS

Tema 4.4, OcHoOBHOE cofep:kanue 4

Bausinue TeopeTnueckoe o0yueHnue: 2

AHTPOIIOr eHHBIX AHTpONIOreHHbIe BO3IEHCTBHS Ha Ouocdepy. 3arpsi3HeHHsI Kak BUJI aHTPOIIOT€HHOTO BO3IeHCTBYSI (Xumuueckoe, (huzuueckoe,

¢akTopos Ha buonocuyeckoe, 0mxo0bl NPOU3BOOCMEa u nompedaenus). AHTporIoreHHble Bo3/ieiicTBUs Ha atMocdepy. BozneiicTBus Ha

onocdepy ruapocdepy (3aepsazHenus u ux ucmounurku, ucmowenus 600). Bozneiicteus Ha nurochepy (decpadayus nouswl, 6o30eticmaue Ha
20pHble nopoda, Hedpa). AHTPOIIOTCHHBIE BO3JEHCTBHS Ha OMOTHYECKUE COOOIIeCTBa (ieca u pacmumenbHble coodujecmsda,
HCUBOMHDBIL MUD)
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COEP:KAHUE MPAKTHYECKOr0 3AHATHA: 2 OK 01
Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH 110 COXPaHEHUIO IPUPOAHBIX PECYPCOB CBOETO PETHOHA MPOKHUBAHUS OK 02
*B ToM 4mciie Ha BbIGOP 00pa30BaTe/IbHON OPraHU3aLUU: OK 04
st mpodeccuii/crnienuaibHOCTeN CBSI3aHHBIX ¢ 00bEKTOM M3yueHHs “Pactenus” npeiaraercs NpakTHKO-OpPHEHTHPOBAHHOE OK 07
pacdeTHOe 3aJaHue 10 pacyeTy CTPYKTYPHI 3a11acoB APEBECHHBI 1K4.1-6
st mpodeccuii/crienaibHOCTeN CBSI3aHHBIX ¢ 00bEKTOM H3yueHHs “YKUBOTHBIE” TpeyiaraeTcsi MpakTUKO-OPHEHTHPOBAHHOE
pacdeTHOe 3aJaHHe 10 OLIEHKE PHIOONPOIYKTHBHOCTH BOIOSMOB
s mpodeccuii/crienaibHOCTeN CBSI3aHHBIX ¢ 00BbEKTOM U3yueHwus “Uenoek” mpeaaraercs NpakTHKO-OpPUEHTHPOBAHHOE
pacdeTHOe 3aJjaHKe pacueTa BOIOIOTPEOICH S HACEIEHHOTO ITYHKTa
st npodeccuit/cnenanbHOCTeH CBA3aHHBIX € JOOBIUEH ITOJIE3HBIX NCKOMIAEMBIX IPEIaraeTcs MpakTHKO-OpUEHTHPOBAHHOE
pacdeTHOe 3aJaHHe [0 pacyeTy CPOKa HCUEPIIaeMOCTH IIPHPOJHBIX PECYPCOB
st npodeccuit/cnenuanbHOCTeH CBI3aHHBIX C CEIBCKHM XO3SHCTBOM MpeJularaeTcs IPakTHKO-OPHEHTHPOBAHHOE PACUeTHOE
3aJ[aHKe IO OIICHKe OallaHca OPraHMYEeCKOro BEIeCTBa MOYBBI

Tema 4.5. Bausauue OcHoBHOe coep:KaHHe 10

COLIMATBHO- TeopeTuueckoe ody4yenue: 4

IKOIOTMYECKUX 3n0poBke U ero cocrasisronie. GakTopbl, NOIOKUTENHHO U OTPULIATENFHO BIHSIONINE HAa OpPraHU3M YelloBeKa. BpenHbie 2

TIPUBBIYKH: TOCTEICTBUS U ipodmiakTuKa. [Ipobiaema TeXHOTeHHbBIX BO3JCHCTBHI Ha 30POBBE YETOBEKa (JIEKTPOMATHUTHBIC

24




¢paxTopos Ha
310pOBbE YeT0BEKa

110J141, OBITOBast XHUMMU, M30BITOYHEIE IOyMbI, paauanuda u T.H.). Az[anTam/m OopraHn3Ma 4CJIOBCKa K (baKTOpaM Opr)KaIOIIICﬁ
CpEabl. 3aHII/ITHI>Ie MCXaHU3MbI OpTraHU3Ma YCJIOBCKA. 3IlOpOBI)€ u paGOTOCHOCO6HOCTL.

[MpuHOume! popMupoBaHus 310poBEecOeperaroniero nopeneHns. Gusndeckas akTUBHOCTh M 3/I0POBBE. [ pyIIIbI 310pOBBSL. 2
OcHOBBI 3aKajIMBaHMs. broxuMuieckue aclieKThl painoHaabHOro nTanus. [IpaBuiia 6e30macHOro UCHONb30BaHUs OBITOBBIX
MpUOOPOB ¥ TEXHUYECKUX YCTPONCTB
IMpakTHyeckue 3aHATHS: 4
Omnpenenenre CyTOYHOIO paliioHa MUTaHUS 2 OK 02
Co3iaHve MHAMBUIYAIbHON MAMSTKH TI0 OPTaHU3ALNH PAMOHATBHON (M3MYECKON aKTHBHOCTH 2 OK 04
IIpodeccnonaTLHO-OPUEHTHPOBAHHOE CO/IEPKaAHUE JJA00PATOPHOI0 3aHSIITHS 2 OK 07
JlabopatopHas paboTa Ha BBIOOD: [1K4.1-6
1. JlaGoparophas paboTa «YMcTBeHHas pabOTOCIIOCOOHOCTE)
OgnasieHre METO/IaMH OITpEIeIeHUsI IToKa3aTeNied yMCTBEHHOH paboToCIIOCOOHOCTH, 00BSICHEHUE MOTYUEHHBIX PE3YIbTaTOB U
(hopMynrpoBaHHE BHIBOJOB (IMCbMEHHO) C HCIOIB30BAaHUEM HayYHBIX TOHSTHH, TEOPHHA U 3aKOHOB
2. JlaGoparopHas pabora «BnusiHue abnotuueckux (GpakTopoB Ha YelloBeKa (HU3KUE U BHICOKHE TEMIIEPATYphI)»
I/ISY‘-ICHI/IC MEXaHU3MOB aJarTaiyy opraHniMa 4€jI0B€Ka K HU3KUM U BBICOKHMM TEMIIEpaTypaM U O6"b$[CHeHI/Ie IMOJTYYCHHBIX
Pe3ynbTaToB U GOpMYIUpPOBAHNE BBIBOJIOB (IIMCBMEHHO) C UCIIONb30BaHHEM Hay4HBIX MMOHSATHH, TEOPUIl U 3aKOHOB
*B ToM umciie Ha BLIOOP 00pa3oBaTeIbHOI OpraHu3alum:
B kauecTBe TPUITEPOB CHIDKAIONMX paO0OTOCIIOCOOHOCTh UCTIONB30BATh YCIOBHS OCYIIECTBIICHUSI TPOECCHOHATTLHOM
JeATENbHOCTH: IIIyM, TeMIepaTypa, pu3n4eckast Harpyska u T.1.
Kontponbnas paéora 2
TeopeTnyeckue aceKTbl HIKOIOTHU
IIpodeccnonanbHO-0pHEHTUPOBAHHOE cOlepP:kaHue (CodepKaAHUe NPUKJIATHOTO MOAYJIs)
Paznen 5. Buojiorus B :KU3HU 8
Tema 5.1. Conep:xanue 4 OK 01
BuorexHosoruu B TeopeTuueckoe o0yuenue: 2 OK 02
KU3HU KaKI0r0 BuotexHonorus xak Hayka ¥ Ipou3BoACTBO. OCHOBHBIE HAIIPABIICHUSI COBPEMEHHOM OHOTEXHOIOTUH. MeToabl ONOTEXHOIOTHH. 2 OK 04
OOBeKTHl OUOTEXHOIOTHH. JTHKA OHOTEXHOJIOTNYECKUX U TeHeTHYECKHX dKcIiepruMeHToB. [IpaBuna noucka u aHanmsa I1K4.1-6
OMOdKONIOrNYECKO HH(POPMALIK U3 PA3IMYHBIX HCTOYHUKOB (Hay4Has U yaeOHO-Hay4yHAs JUTEepaTypa, CpeacTBa MacCOBOH
nHpOpPMAaNUH, ceTh VIHTepHET U Apyrue)
IpodeccnonanbHO-OpMEHTHPOBAHHOE COAEP:KAHUE MPAKTHYECKOr0 3AHATHA: 2
Keiicpl Ha aHamM3 MHGOPMALMK O HAYYHBIX JOCTIDKEHHUAX B 00JIACTH T€HETHUYECKUX TEXHOJIOTHH, KIIETOYHON HHKEHEPHH,
MMUIIEBBIX OMOTEXHOMOTHA. 3amuTa Keiica: MpeaCcTaBIeHNE Pe3yAbTaTOB PEIICHHs KeHCOB (BBICTYIUICHHE C IIPE3CHTAINEH )
Tema 5.1 obsi3aTenpHA U M3Y4EHUS CTYICHTaMHU BCeX Tpodeccil/crienuanbHOCTeH
*Tema 5.2. BuorexHojoruu u pacTeHust
OK 01

Conep:xanue
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Tema 5.2.
buorexnonornm n
pacreHust

IIpakTHyeckne 3aHATHA:

Pa3BuTHE OMOTEXHOTIOTMH C UCIIOIB30BAaHUEM PACTEHUI, IPIMEHEHUE IPOJYKTOB OMOTEXHOIOTHH B )KU3HH YEJIOBEKA, TIOUCK U
aHanM3 nHQpOpManuK U3 Pa3INYHBIX HCTOYHUKOB (HaydHAs! M y4eOHO-HAyJIHAs JINTEpaTypa, CPeJCcTBa MAcCOBOM nH(popManu,
ceTh MHTEpHET U fpyrHe)

Keticel Ha ananu3 uHGOpPMAIMK O pa3BUTHH OMOTEXHOJIOTHI C HCIIOIb30BaHHUEM PACTEHHH (I10 TPYyIIam)

3ammra kelica: [IpencraBienue pe3yapTaTOB pelIeHuUs KEHCOB (BBICTYIUICHNE C IPE3eHTAINEH)

OK 02
OK 04
ITK4.1-6

OcHoBHOe coiep:kaHHe

Pazgen 6. buoskogornueckne uccjaegoBaHust

Tema 6.1. OcHOBHBIE
METOAbI
OMO03KO0JIOrHYeCKHX
HCCJIeT0BaHTI

OcHoBHoOe coiep:kaHue

TeopeTtnueckoe o0yueHnue:

Hayunslit MeTon. Metosl OM09KOJI0rM4eCKUX HCCIIEI0OBaHUIL: MOEeBbIE, Ta00paTOpHBIE, SKCIIEPUMEHTANIbHBIE. MOHUTOPUHT
OKPYIKAIOMIEH Cpelibl: JTOKATbHBIN, PETHOHAIBHBIN U TNT00ATBHBIN
Meronp! noucka, aHanuza 1 00paboTky HHGOPMALIUH O TIPOEKTE B PA3IMYHBIX HCTOUHHKAX

JlaGopaTopHble 3aHATHS:

IToctanoBka eiau, 3aga4d, BbIABUKCHUEC I'MIIOTE3bI, ITPOBEACHUEC DKCIIEPUMCEHTA IO ONPEACICHHUIO OIITUMAJIbHBIX yCJ'[OBHﬁ JIIsL
pocta 1 (U3N0IOTHUECKOi aKTHBHOCTH JPOMOKEBBIX KIETOK. BBIsABIICHNE 3aKOHOMEPHOCTEH, ()OPMyITHPOBaHUE BBIBO/IOB U
HPOTHO30B.

JlabopaTopHble pabOThI Ha BBIOOP 10 MUHH TPYIIIIAM:

1. BuusiHue TeMmepaTypsl Ha pocta U GHU3HOIOTHYECKYIO aKTHBHOCTD APOMOKEBBIX KICTOK

2. BnusiHHE YIIIeBOAOB Ha POCTa M (PU3HOIOIMYECKYIO aKTHBHOCTD IPOXOKEBBIX KICTOK

3. CoueraHHOE BIUSHHE TEMIICPATYPHI U YIIICBOAOB HA POCTA U (PU3HOIOrNYECKYIO AKTUBHOCTD JPOMOKEBBIX KIETOK

OcHoBHOe coaepikaHue

10

Tema 6.2.
buoskosoruueckuii
IKCMEePUMEHT

HpaKanecxoe 3aHATHE

O0630p TeM y4eOHO-HCCIeI0BaTeNbCKUX IPOEKTOB. BEIOOp yueOHO-MCCIIeI0BATENBECKOTO IPOEKTA U3 PEITIOKEHHBIX.
®opmupoBaHre KOMaHIbI IPOEKTa. AJITOPUTM BBIIOIHEHHUS IIPOEKTA.
Kaxxnas rpynma BeIOHpaeT OANH U3 BapUAHTOB y4eOHO-HCCIIeN0BATEILCKUX IPOESKTOB!

1. Ouenka kadecTBa aTMOC(EPHOr0 BO3/IyXa

2. OrleHKa Ka4ecTBa MOYB METOIOM (PUTOTECTUPOBAHHUS

3. OmueHka KauecTBa BOJ NOBEPXHOCTHBIX BOJOEMOB 110 OPTaHOJIENTHYECKUM U (PU3MKO-XHUMHYIECKHM CBOMCTBAM

4. Bnusaue [TIAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHHMA

5. BuusHHE cOJeBOro 3arpsA3HEHUs Ha POCT U Pa3BUTHE CEMSH BBICIIMX PACTCHUH
Iepsvlii 5man gbinoIHeHUs NPOEKMA.:
O0bocHOBaHME aKTyaIbHOCTH BEIOpAaHHOH TeMBI. BrisiBNIeHHIE TIpoOIIeMBI HCCcTenoBaHusA, (POPMYIIMPOBAHIE THITOTE3El. BIOop
METOOB HcclienoBaHus. BeIOop Touek oTOopa mpod Ha TeppuTOpHHU HccneoBaHus. [locTaHOBKa 1esell U 3a1a4 UCCIIeJOBAHMSL.
Ormpenenenue (HOpMbI MPEACTABICHUS PE3yNBTATOB HCcCIeaoBaHua. OnpeeneHne STaloB U COCTABICHUE TUIAHA HCCIIEIOBAHHS

JlaGopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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Bmopoﬁ aman 6blNOJIHeHUA npoekma. NoAroToBKa HCO6XOI[I/IMOﬁ NOCyJbl 1 MaT€pUuaja I SKCICPUMCHTA, IIPOBEACHUC

2
9KCIIEpUMEHTa, MepHoIYecKast POBEPKa TEUEHHsI SKCIIEpUMeHTa/ cOOp MaTepralia B BBIOpaHHBIX TOUYKaxX 0TOOpa 1mpod
Tpemuii sman epinoaHeHus NPoekma: TOyIeHIe TEPBUYHBIX IKCIIEPUMEHTANBHBIX JTAHHBIX, TIPOBENICHNE CTATUCTUIECKON 2
00pabOTKH MOTy4EeHHBIX JaHHBIX
Yemsepmulil 5man 6binoaHeHus NpoeKma. BHISIBIICHUE 3aKOHOMEPHOCTeH, popMyITMpoBaHUE BHIBOJIOB U ITPOTHO30B, OLIEHKA 2
Ka4yecTBa UCCIEAYEMOro 00BEKTa IO pe3yIbTaTaM OMOIKOIOTHUECKOTO aHAJI3a
IpakTHyeckue 3aHATHS 2
3ammTa npoekTa. [IpencraBieHne pe3ynbTaToB BHITOIHEHHUS Y4eOHO-HCCIIEI0BATENBCKUX MTPOEKTOB (BHICTYILIEHHE C 5
npe3eHTaIuei)
IMpomexyTouHas aTTecTanus (3a4eT)
Bceero: 144
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3. YCJIOBUSI PEAJIU3AIIAU ITPOT PAMMBI OBIIIEOBPA3OBATEJLHOM U CIIATIIINH

3.1. J{na peanu3anuy NPOorpamMMbl JHCHHMILTHHBI JOJKHBI OBITh MIPEyCMOTPEHBI cJleyoIue crequalbHbIe
NOMeLIeHHUS :

Kabuner «buonorumy», ocHaeHHbIH 000py10BaHHEM: MeOeIb, T0CKa, MEJI, HAaTJISTHbIE TTOCOOMS (KOMILIEKTHI
y4eOHBIX TaOJIHII, TUIAKATOB), TEXHUIECKHMH CPEICTBAMU O0YYEHHS: KOMITBIOTEP C YCTPOWCTBAMH BOCIIPOU3BEICHHUS
3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOSKTOP C SKPAHOM, yKa3Ka-IIpe3eHTep IS IPe3eHTaLI.

JlaGopaTopusi, OcCHaleHHass OOOpYIOBaHWEM JUIS TPOBEACHHS 3aHATHI: MHUKpPOCKOIIBI, CEKYHIOMED,
TOHOMETp, JabopaTopHas rmocyna (IPOOMPKH, MOACTaBKH Uil MPOOUPOK, MUHIETHI, MECOK, CTYNKH C MECTUKAMH,
Npe/IMETHBIE M TIOKPOBHBIE CTEKJA, CTEKISHHBIE TNajOYKW, MpenapoBalibHBIE WL, (UIbTpoBanbHas Oymara
(canderkn), crakaHbl) TUIIEPTOHUYECKUI pacTBOP XJIOpuaa HaTpus, 3%-HbIi pacTBOp MEPOKCHAA BOIOPOAA, PACTBOP
Hoxa B HOMMCTOM KasluM, TJIMLEPHH, KIIYOHW KapTodes, JIUCT DIIOAEW KaHaICKOW, IUION pSOWHBI OOBIKHOBEHHOMH
(ps1OWHBI MK TOMATa), JIYK pem4aThlii, pa3BeJIcHHBIE B BOJIE IPOXKIKH);

3.2. UudopmaniuoHHoe odecneyeHne peain3auuu NporpaMmmbl

s peanuszanuu mporpamMmbl OHOIMOTEYHBIH (DOHI 0Opa30BaTEIBHOM OpPraHW3allMH MMECT IeUaTHBIC U
QJIEKTPOHHBIE 00pa3oBaTelbHbIE W WH(OPMAIMOHHBIE pECYpChbl, PEKOMEHJIOBAHHBIC JUIS HCIOJIB30BAHUS B
00pa3oBaTeIbHOM MpOIECCE, HE CTApIIE MSATH JIET C MOMEHTA U3/IaHMHs.

PekoMeHIyeMble MeYaTHhIC M3JaHUs [0 Peaan3aluy 00Ieo0pa3oBaTeIbHON TUCIUIUIMHBI IPEACTABICHBI B
METOJIMYECKUX PEKOMEHIAIMIX IO OpraHU3alMu 00ydeHUs..
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4. KoHTpOJIb U OIIeHKA Pe3yJbTATOB OCBOCHHSA 001IIe00Pa30BaTEIbHON N CIHILTHHBI

KOHTpO.]Ib H OHIE€HKa pE3YyJIbTaTOB OCBOCHUA O6HI€O6pa3OBaT€J'H;HOI71 JAUCHUIUIMHBL  PAaCKPBIBAOTCA YCPE3

JAUCHUIUIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHLIC Ha (bOpMI/IpOBaHI/IC O6IIII/IX n HpO(i)CCCI/IOHaJ'H)HI)IX KOMHGTGHHI/Iﬁ 110
pasaciaM U TEMaM COACPIKaAHUA y‘IC6HOl"O MarepuaJia.

Oo6mas Pazgen/Tema Tun oneHOYHBIX MepONPHUATHIA
KOMIeTeHIUs
Pa3nen 1. KineTrka — cTpyKTYypHO- KontponbHas pabora “MoeKyisIpHbIi YpOBEHb
dyHKIIHOHANBbHAS eTUHULIA OpraHu3aluy )KUBOro”
JKHBOTO
OK 02 Tema Nel.1. 3arnonHeHre TabJHIIBI C OITMCAHNUEM METOJIOB
Buonorus xak Hayka MHUKPOCKOITUPOBAHUS C UX JJOCTOMHCTBAMH U
HEJIOCTaTKaMH.
3amnonHeHne TabauIbl «Bkiag yueHbIX B pa3BUTHE
ouonorun»
OK 02 Tema Nel.2. 3arnoiHeHne CPaBHUTENBHON TaOIUIIBI CXO/CTBA U
OO1as XapaKTepUCTHKA KU3HU pas3nnyuii )KUBOTO U HE KHBOTO
OK 01 Tema Nel.3. DpoHTANBHBIN ONpoC
OK 02 buonornuecku BaxxHeie xumudeckre |[1oAroToBKa yCTHBIX COOOIIEHUH ¢ pe3eHTaLuen
OK 04 COeIMHEHUsI BrlInonHeHye u 3anmTa 1adopaTopHbIX pador:
«Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUSD),
«T'unpodunbHO-rUIPOPOOHBIE CBOWCTBA JTUITHIIOB)
OK 01 Tema Nel 4. OrneHnBaeMasi TUCKYCCHsI 110 BOIPOCaM JIEKIIUU
OK 02 CrpykTypHO-QyHKIMOHATIbHAS Pa3paboTka MeHTaIbHOW KapThl 1O KiIaccu(UKALUU
OK 04 OpTaHU3aIHs KIETOK KJIETOK M X CTPOCHHUIO Ha MPO- M SYKAPHOTHIECKHIX
U 110 APCTBaM B MUHH IPyMIax
BeinonHenue u 3amura 1adopaTopHbIX pador:
«CtpoeHue KJIeTKH (pacTeHus, )KUBOTHbIE, TPHObBI) U
KJIETOYHbIE BKIIOUSHUS (Kpaxmal, KapoTHHOUIBL,
XJIOPOILIACTBI, XPOMOILIACTHI)»,
«[Iponnmaemocts MeMOpaHHI (TIA3MOIH3,
JIETUTa3MOJTH3)»
OK 01 Tema Nel.5. ®OpOoHTAIBHBIN OIIPOC
OK 02 CrpykTypHO-()yHKIIMOHATIBHBIE Paspabotka rioccapus
(aKTOpBI HACIIEICTBEHHOCTH Pemenmue 3amay Ha onpeneneHe
HOCTIEA0BATEIBHOCTH HYKIEOTHIOB
OK 01 Tema Nel.6. ®DpoHTABHBIN OIIPOC
OK 02 [Ipomeccer MaTpUIHOTO CHHTE3A Tect «IIporeccsl MAaTPUIHOTO CHHTE3a»
Pemenmue 3amay Ha onpeneneHne
NOCJICA0BATEIPHOCTH AMUHOKHUCIIOT B MOJIEKYJIe
Oenka
Pemenmue 3amay Ha onpeneneHe
NOCTICA0BATEIPHOCTH AMUHOKHUCIIOT B MOJIEKYJIe
Oelka B cirydae U3MEHEHHS MTOCIIeI0BATEIEHOCTH
HykineotunoB JJHK
OK 02 Tema Nel.7. OpoHTANIBHBIN Oonpoc
OK 04 Hexnerounsie Gopmbl Ku3HHA [ToaroroBka yCTHBIX cOOOIIEHHH C Mpe3eHTarei

(BUpyCHBIE U OaKTepUaNIbHBIE 3200JIEBaHNSI.
OO1mye MPUHIMIIBI UCTIONB30BaHUS
JIeKapCTBEHHBIX BemecTB. OcobeHHOCTH
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MPUMEHEHHUS aHTHOWOTHKOR )

OK 02 Tema Nel.8. OpoHTANIBHBIN onpoc
OOMeH BellecTB U IpeBpalleHne 3aroTHeHNe CPaBHUTEIIEHON TaOIIHIIBI
SHEPTHH B KIIETKE XapaKTEpPUCTHUK TUIIOB OOMEHA BEIECTB
OK 02 Tema Nel.9. OOcyXIeHre 110 BOIIPOCaM JISKIIHU
OK 04 JKvzHeHHbIM IUKT KIeTKU. MUTO3. PazpaboTka j1eHTbl BpeMeHH )KU3HEHHOTO IIUKIIa
Meiios
Pazgen 2. CtpoeHue u pyHKIUH Konrponbnas pabora "CtpoeHue u pyHKIUH
OpraHusma opranusma’”
OK 02 Tema Ne2.1. OrneHuBaeMasi TUCKYCCHS
OK 04 CrtpoeHue opranusma Pa3paboTka MeHTaIbHOW KapThl TKaHEH, OPraHoOB U
CHCTEM OpPraHOB OPTaHU3MOB (pacTEeHUs,
JKBOTHBIE, YEJIOBEK) C KPAaTKOW XapaKTEepUCTHKON
ux QyHKIUH
[MToaroToBka ¥ MpeACTaBICHUE YCTHBIX COOOIEHUIH
C mpe3eHTaluel (MMMYHUTET, NHQEKIMOHHbIE
3a00eBaHus, SMUIEMUH, BAaKI[MHALINS )
OK 02 Tema Ne2.2. DpoHTANBHBIN ONpoc
DopMBbl pa3MHOKEHUST OPIaHU3MOB 3anoHeHne TaOIUIBI C KPaTKOH XapaKTepHUCTUKOM
U puMepamMu GopM pa3MHOXKEHHUSI OPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JIeHTbl BPEMEHH C XapaKTEPUCTUKOM
OK 04 OHTOTreHe3 )KUBOTHBIX U YeJIOBEKa ATAINoB OHTOre€He3a OT/IENIbHOM IPyIOoN )KUBOTHBIX
U 4eJIoBeKa 110 MUKPOTpyIIaM
Tect/onpoc
OK 02 Tema No2 4. CocraBieHHe JKU3HEHHBIX IIUKJIOB PACTEHUIT 110
OK 04 OHnToreHe3 pacTeHuit otaenaM (MOXOBHU/IHBIE, XBOIIIEBUIHBIC,
MarnopOTHUKOBUIHbIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHEIE)
OK 02 Tema Ne2.5. Paspabotka rioccapus
OCHOBHBIE MTOHATHS TEHETUKU Tect
OK 02 Tema Ne2.6. ®DpOoHTAIBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH HacJeI0BaHUs Tect 1o Bompocam JIEKITHH
Pemenue 3aa4 Ha omnpeesieHUe BEPOSATHOCTH
BO3HMKHOBEHHMS HACJIEICTBEHHBIX IPU3HAKOB NIPH
MOHO-, I1-, MOJIUTHOPUIHOM U aHAIU3HPYIOIIEM
CKpEIIMBAHUH, COCTABICHUE TEHOTUITHYECKUX
CXEeM CKpEIIMBaHUA
OK 01 Tema Ne2.7. Tect
OK 02 BsanmopeiicTBrue reHoB Paspabotka rioccapus
Pemenne 3aa4 Ha onpesieNieHUE BEPOSATHOCTH
BO3HMKHOBEHHMS HACJIEICTBEHHBIX IPU3HAKOB MPH
Pa3IUYHBIX THIIAX B3aMMOJCHCTBHS T€HOB,
COCTaBJICHHE TEHOTHITHUECKUX CXEM CKPEIMBAHHSA
OK 01 Tema Ne2.8. Tect
OK 02 CuennieHHOE HaCIIeAOBaHUE MPU3HAKOB | Pa3paboTka rimoccapus
Pemenne 3a1a4 Ha onpeieNieHHE BEPOSTHOCTH
BO3HMKHOBEHHMS HACJIEICTBEHHBIX IPU3HAKOB MTPH
CIICTUICHHOM HacJeJ0BaHWH, COCTABJICHUE
TEHOTHITUYECKHX CXEM CKpEIMBAHUS
OK 01 Tema Ne2.9. Tecr
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OK 02 I'enetuka nona Pazpabotka rimoccapus
Pemenne 3aau Ha onpeiesieHHE BEpOSTHOCTH
BO3HUKHOBEHHMS HACJIEICTBEHHBIX IIPH3HAKOB,
CIICTUICHHBIX C TI0JIOM, COCTaBIJICHNE
TEHOTHITUYECKUX CXEM CKpEIUBAHUS
OK 01 Tema Ne2.10. Tect
OK 02 I'eneTnka uenosexa Pazpabotka rimoccapus
Pemenue 3a1a4 Ha onpeiesieHHE BEPOSTHOCTH
BO3HMKHOBEHHMS HACIIE/ICTBEHHBIX IPU3HAKOB,
UCIIOJIb3Ysl METO/IbI TeHETHKH YellOBEKa,
COCTaBJICHHE TEHOTHITUYECKUX CXEM CKPELIMBAHUS
[ToaroToBKa YCTHBIX COOOIIEHNH C TIpE3eHTALUEH O
HACJIEJCTBEHHBIX 3a00JIeBaHMX YEIOBEKa
OK 01 Tema Ne2.11. Tecr
OK 02 3aKOHOMEPHOCTH U3MEHUYHBOCTH Pemrenne 3aa4 Ha onpeseneHue TUNa MyTaluy pu
OK 04 nepesaye HacleACTBEHHBIX TPU3HAKOB, COCTABICHUE
TEHOTHITUYECKHX CXEM CKpELIBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuus opraHu3MOB Pa3zpaborka rioccapust
Pemienue 3aia4 Ha onpezeneHne BO3MOXKHOTO
BO3HMKHOBCHHSA HACIICACTBCHHBLIX IMPHU3HAKOB I10
CEJICKIIMH, COCTABJIEHHE TeHOTUITUUECKHUX CXEM
CKpEIIMBAHUSA
Pazgen 3. Teopus 3Bosr0onNHU KonTponbHas pabora “TeopeTnueckue aceKThl
IBOIIOLIMH KU3HU Ha 3emiie”
OK 02 Tema 3.1. ®poHTANBHBIN OIIPOC
OK 04 HcTopus HBOTIOIMOHHOTO YUEHUS Pazpabotka JIeHTHl BpeMeHH pa3BUTHSA
3BOTIOLIMOHHOTO YIECHUSI
OK 02 Tema 3.2. ®poHTANBHBIN OIIPOC
Mukpo3Bonronus Paspabotka rioccapus TepMHUHOB
OK 02 Tema 3.3. OreHnBaeMasi TUCKYCCHS
Makpo3Bonronus Paspabotka rioccapus TepMHUHOB
OK 02 Tema 3.4. ®poHTANBHBIN OIIPOC
OK 04 BosHukHOBeHME U pa3BUTHE KHU3HU HA |[10Ar0TOBKA M MPEACTABICHUE YCTHOTO COOOIICHHS
3emute Y JICHTBI BPEMEHH BO3HUKHOBEHHUS U Pa3BUTHS
JKMBOTHOT'O ¥ PACTUTEILHOTO MUpa
OK 02 Tema 3.5. ®DpoHTABHBIN OIIPOC
OK 04 [IpouncxoxeHue gyenoBexa — Pa3paborka neHT BpeMeHH U MEHTAIBHBIX KapT Ha
AHTPOIIOTCHE3 BEIOOP:
“OBOITIOIHS COBPEMEHHOT 0 YenoBeka”, “Bpems u
ITyTH pacCeICHUs YeoBeKa 1o iaHere”’, “Brmsane
reorpadaeckor cpeapl Ha MOP(HOIOTHIO U
(uznonoruro yenoBeka”, “UermoBeueckue pace’,
o0cyxeHne
Paznen 4. Jxosorus KonTtpoabnas padora “Teopernyeckue
aCMeKThl 3K0JIorun”
OK 01 Tema 4.1. TecT 1o 3xonOruUeckuM GaKTopam M CpeiaM KU3HA
OK 07 Okonorndeckue (HakTophl U Cpepl OpPTraHU3MOB

JKHU3HU.

31




OK 01 Tema 4.2. CocraBieHue cXeM KpyropopoTa BEIIECTB,

OK 02 [omymnsmus, coodIecTBa, SKOCHCTEMBI | ICTIONB3Ysl MaTepUaIIbI JIEKIHN

OK 07 Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX
3aJlaHni 110 IEPEHOCY BEIeCTBA U DHEPTHH B
9KOCUCTEMAaX C COCTaBIJICHHE TPOPHUIECKUX IETIeH 1
paMu OMOMacChl U SHEPTUH

OK 01 Tema 4.3. OrneHuBaeMasi TUCKYCCHS

OK 02 Buocdepa - rmodansHas Tecr

OK 07 SKOJIOTHUYECKasi CUCTEMA Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX

3a/1a4 Ha ONpeJeIcHUe IUIOMAN HACaXICHUH Ul
CHIKEHMS KOHILIEHTPAIK YIJIEKHCIOro ra3a B
aTMocdepe CBOEro periuoHa IpoXKUBaHU
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OK 01

Tema 4.4.

Tect

OK 02 Brimsitaue anTpororeHHbIX (hakTopoB Ha | Pemenne nmpakTHKO-OpUeHTHPOBAHHBIX PACUETHBIX
OK 04 6uochepy 3aJlaHni 110 COXPaHEHUIO TPUPOIHBIX PECYPCOB
OK 07 CBOET0 PEeruoHa NPOKUBaHUS
OK 02 Tema 4.5. OrneHuBaemasi TUCKYCCHS
OK 04 Bnusaue conpanbHO-3K0I0rMYecKUX | BeImonHeHN MpakTH4YecKuX 3a1aHuil:
OK 07 (hakTOpOB Ha 370POBHE YETIOBEKA “OmnpeneneHre CyTOYHOr0 paliMoHa MUTaHus”,
“Co3anue HHAMBUIYAIbHOM MaMATKH 110
OpraHM3aliy paloHaILHON (pr3ndecKoi
AKTUBHOCTH
Beimonuenue mabopaTopHoi paboThl Ha BBIOOP:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BnusiHre abuotnyeckux (pakTopoB Ha YeJIOBEKa
(HM3KHE U BBICOKME TeMIlepaTypsl)"
*TIpodeccHoHaATBLHO- 3amura Kelca: mpeCcTaBlIeHre pe3ylbTaToB
OpPHEHTHPOBAHHO CO/IepPKaAHUE pelieHust KeicoB (BBICTYIUICHUE C MPE3eHTalUeH )
Paznen S. Buosorus B Jku3Hu
OK 01 *Tema 5.1 BrinonHenue kelica Ha aHau3 UHPOPMAIUU O
OK 02 bHOTEXHOIOrNH B JKU3HU Ka3KIOr0 HAaY4HBIX JOCTHKEHHAX B 00JIaCTH T'€HETHYECKHX
OK 04 TEXHOJIOT Ui, KIIETOYHOW UHKEHEPUH, TIHIIEBBIX
ITK4.1-6 OHMoTEXHONOrui (10 TpyIam), MpeACTaBIeHUe
Pe3yJIbTaTOB PEIICHHs] KeHCOB
OK 01 *Tema 5.2.3. Beinonnenue keiica Ha aHanu3 UHGOPMALHU O
OK 02 buorexHonoruu u pacteHus pa3BUTHH OMOTEXHOJIOTHI C UCTIONE30BaHUEM
OK 04 pactenuii (10 TpymIaMm), MpeICTaBICHIE
[1K4.1-6 Pe3yJIbTaTOB PEIICHHs KeiCOB
Pazaen 6. Buoskonoruyeckune IIpencraBneHne pe3yabTaToB BBIIOIHEHUS
HCCJIeJ0BaHUs y4eOHO-HCCIIEI0BATENBCKUX ITPOEKTOB
(BBICTYIUIEHHE C TIpe3eHTaLNeH)
OK 01 Tema 6.1. BeinonHeHue 1abopaTopHbIX paboT Ha BEIOOp B
OK 02 OCHOBHBIE METOIBI OHO3KOIOTMIECKUX | MUHHUTPYIIIIAX:
OK 04 HCCIIeIOBAaHHNA 1. Bamsaue TeMmepaTypsl Ha pocTa U
OK 07 (PU3UONIOTHYECKYIO aKTHBHOCTD JIPOMOKEBBIX
KJIETOK
2. BnusHEE YIIIEBOIOB Ha POCTA H
(hU3MONIOTHYECKYIO aKTHBHOCTD JPOACKEBBIX
KJIETOK
3. CoueraHHOE BIHMSHHE TEMIEPATYPHI H
YIJIEBOJOB HA pocTa U (hH3HOIOTUIECKYIO
AKTHBHOCTb JIPOXIKEBBIX KIETOK
OK 01 Tema 6.2 Brmonaenne yaeOHO-HCCIe0BaTENBCKOTO
OK 02 Broskonornaecknii SKCIIEpUMEHT MIPOEKTa Ha BBIOOD:
OK 04 1. Omenka kadecTBa aTMOC(EPHOTO BO3TyXa
OK 07 2. OrueHka KayecTsa I104B METOIOM

(uTOTECTHPOBAHUS

3. OrueHka KayecTBa BOJ] MOBEPXHOCTHBIX
BOJIOEMOB TI0 OPTAaHOJIEITHIECKHM U (pr3nKo-
XUMHYECKHM CBOWCTBAM

4. Bamsuue [TAB Ha poct u pa3BuTHE CeMsH
BBICIINX PACTEHUH
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5. BuwusiHHE COJIEBOrO 3arps3HCHUA Ha pOCT U
Pa3BUTHC CEMSH BBICIINX paCTCHI/Iﬁ

OK 01
OK 02
OK 04
OK 07

Brmonnenne OK3aMCHAIIMOHHBIX 3aZ[aHI/II\/’I

JIUTEPATYPA

OcHoBHas JuTEpaTypa:

1.buonorus. 10, 11knace. IMaceunnk B.B., Kamenckuii A.A., PyoroB A.M. u apyrue/Ilon pen. Ilaceunuka B.B. —
Mocksa: IIpoceemenue, 2021

2.buonorus: y4eOHHMK W MPAKTUKYM JUIS CpelHero mnpodeccnoHanbHoro oopaszosanus / B. H. Speirun [u ap.] ; non
penakuueii B. H. Speiruna. — 2-¢ uzn. — Mocksa: M3garensctBo FOpaiit, 2020

JonoanuTenbHas1 IUTEpaTypa:

1. Bansuckwii, C. WM. EcTecTBO3HaHME: YUSOHUK U MPAKTHKYM JIJIs cpeaHero npodeccruonansHoro oopasopanus / C. U.
Bansauckuii. — Mocksa : M3garensctBo FOpaiit, 2020

2. T'openoB, A. A. EcrectBo3HaHue: ydyeOHOE mocoOue Juisi cpenHero npodeccuoHanbHoro obpasoBanust / A. A.
I'openor. — 4-e u3., mepepad. u qon. — Mocksa: M3narenscto HOpaiit, 2020

HNHTepHeT-pecypcehl:

1 www. krugosvet.ru /yauBepcanpHas sHIpKIone s «Kpyrocser/

2 http:// sciteclibrary.ru /Hay4aHo-TexHH4ecKas OHOIMoTEKa/

3 www.auditorium.ru /oubnuoreka nHcTUTyTa «OTKPBITOE OOIIECTBO»/

4 www. interneturok. ru («Buaeoypoku 1o npeaMeraM MIKOJIbHOW MPOrpaMMBbD» ).

5 www.alhimikov.net (OGpa3zoBaTenbHblid CAUT JUIs IIKOJIBHUKOB).

6 www. biology. asvu. ru (Best 6ronorust. CoBpeMeHHast OHOIOTHs, CTAThH, HOBOCTH, OHONIHOTEKA).

7 www.window.edu.ru/window (EnuHoe okHO ocTyna k 00pa3oBartelibHbIM pecypcaM VHTepHeTa 1o OHoJIoTHH).
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