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PaGouas nporpamma paspaGorana B cootseTcTBHM C TpeOOBaHUAMMU:

- De/IepabHOrO  roCYIAPCTBEHHOrO  0GPA30BATENBHONO  CTAHAAPTA  CPEIHEro  0bLIero
06pasoBanus, . YTBEPXKICHHOIO NPHKA30M MunoGpuayku Poccun or 17 mas 2012 Ne 413
(3aperucTpupoBanHOro MunucreperBom toctuuu  Poccuiickoii Oenepaun 7 mions 2012,
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Munncrepersa  npocsemenus  Poceniickoit Oepepaunn ot 28 ampens 2023 Ne 316
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- TIPUMCPHOW palovelt mporpammer obmeobpasoBatensrolt ucHuIMEGl «BromorHsy s
NPO(eCCHONANBHBIX 06Pa3OBATETLHEX OpraHu3alui, yTBepXIeHHOM Ha 3acenanuu Coera 1o
OLCHKE CONCPXKAHUA M KAYECTBA NPHMEPHBIX paGOuMX nporpaMmm 0611e06pa30BaTENBHOIO U

COLMANLHO-TYMaHUTAPHOTO MUKJIOB CPESHET0 NPO(ECCHOHATHHOTO o6pa3soBaHus, IPOTOKOI No
14 ot 30 HOs1Gps 2022.

porpamMMel cpenHero obuero o6pa3oBaHus, YyTBEPXKAECHHOM
menust PO or 18 mas 2023 Ne 371 (3aperncTpHpOBaHHOIO
ckoit Qenepartun 12 urons 2023, peructpanuonnsii No 74228);
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1. OBIIASI XAPAKTEPUCTHKA OBIIIEOBPA3OBATEJIBHON
JAACIHUIIJIMHBI
OVY /.08 buosorus

1.1. esb u MeCTO IMCHUILIMHBI B CTPYKTYpe o0pa3oBareibHoi nporpammsbl CIIO

Lenmu gucrunnael buonorus:

- ¢(hOpMUPOBAHHOCTH MPECTABICHUN O CTPOCHUH, MHOTOOOPa3HH U OCOOEHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHM3allMH, 3aKOHOMEPHOCTEW MPOTEKaHUsI OMOJIOTUYECKUX MPOLECCOB
U SBICHUNM B OKPYXKAWOIIEH Cpeae, LEJIOCTHOM HAaydYHOM KapTUHBI MHpPA, B3aUMOCBS3M H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

- cOpMHUPOBAHHOCTh YMCHHM OIPEAesaTh J>KUBBbIE OOBEKTHI B TIPUPOJE; MPOBOJHUTH
HAOMIO/IEHUsI 32 9KOCHUCTEMaMH JJisi BBISBJICHHS E€CTECTBEHHBIX M AQHTPOIOTCHHBIX HM3MEHEHMIA,
UHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOACHUH,

- chOpMUPOBAHHOCTH  HABBIKOB  MPOBEIEHUS  MPOCTEUIINX  OMOJIOTMYECKUX
SKCIIEPUMEHTANIBHBIX HCCIEAOBAaHUNA C COONIIOJIGHHEM TpaBUil 0e30MacHOro oOpalieHus ¢
00BEKTaMU U 000PYIOBaHHEM;

- ¢(hopMUPOBAHHOCTH YMEHHS HCIOJIB30BATh WHPOPMALHUIO OMOJIOTHYECKOTO XapakTepa M3
pa3IMYHBIX UCTOYHUKOB;

- c(OPMHUPOBAHHOCTh yMEHHUS TPOTHO3UPOBATH ITOCIEICTBUS CBOCH JIEATCIHHOCTH IIO
OTHOILIEHHIO K OKpYKalomiel cpene, COOCTBEHHOMY 370pPOBBIO; 0OOCHOBBIBATh M COOIO/IATh MEPHI
npodunakTuku 3a00JIeBaHUM.

- c(OPMUPOBAHHOCTh TOHUMAHHUS 3HAUYMMOCTH JOCTI)KCHUH OMONOTUYECKOW HAyKU U
TEXHOJIOTHMII B NPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.

O6mieoOpazoBarenpHas  IUCHUIUIMHA  buonorus — siBisieTcss  00s13aTe€NbHON  YacThiO
00111e00pa3oBaTeNbHOTO IMKIIa 00pa3zoBaTeabHO mporpammel B cooTBeTcTBUH ¢ PI'OC CIIO 1o
npodeccuu 13.01.10 DyeKTpOMOHTEP MO PEMOHTY M OOCIYKHBAHUIO 3JIEKTpooOOpynoBaHus (10
OTpacisiM).

1.2. Tlnanupyemble pe3yJIbTAThl OCBOEHUS JUCHHUILIMHBI

[Tnarupyemble pe3yabTaThl OCBOCHHS 00IIe00pa30BaTeIbHON JAUCIUIUIMHBI OMPEIEISIFOTCS
B cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaueHUE AUCLHMIINHA UMEET
npu popmupoBanuu u pazsutuu OK u I1K.

B pe3ynpTaTe 0CBOCHHS AUCIUTUIMHBI 00 YJArOITUICS JOJIKEH:

Kon u HanmeHoBaHue [Inanupyemsle pe3yabTaThl OCBOCHUS AUCLUIIIMHbI

(hopMupyeMBIX

B — O6mue JucuuumHapHsie
OK 0l. Bribupars | B obJacTu TPYAOBOrO | - 3HATh MECTO U POJIb OMOJIOTHH B CHCTEME HAYIHOTO
CIIOCOOBI pelIeHUs | BOCIHIMTAHUS: 3HaHMSl €CTECTBEHHBIX HAyK, B (OPMUPOBAHUH
3ajaq - TOTOBHOCTb K  AaKTUBHOH | COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHBI MHpa
npodeccroHabHOM JICATEIbHOCTH TEXHOJIOTHYECKOH M | M HayYHOTO MHUPOBO33PEHHMS, O BKJIA/IE POCCHHCKUX U
JIeSTeIIbHOCTH COIMAIBEHON HaNpaBJICHHOCTH, | 3apyOEKHBIX  YYCHBIX-OMOJIOTOB B pa3BUTHE
HNPUMEHUTEIEHO K | CIOCOOHOCTD WHULUUPOBATh, | OHONOrUH, QYHKIIMOHAIEHON IPaAMOTHOCTH YEJIOBEKa
Pa3IMYHBIM IUVIAHUPOBaTh M CaMOCTOSTENILHO | I PeLICHHs )KU3HEHHBIX 3aay;




KOHTCKCTaM

BBITOJIHATE TAKYIO IEATCIHLHOCTE,
- HHTEpEeC K chepam
npodeCCHOHANBHON  eSTeNIbHOCTH,
CBSI3aHHBIM  C Ouosiorueii
OHOJIOrMYECKUMHU

OCHOBaHHBIMHU Ha

TEXHOJIOTHSIMH,
JIOCTHIKEHHUAX
HAYYHO-TEXHUYCCKOTO
YMEHHE COBEpIIAThH
BbIOOp  Oymymieit
peaan30BbIBATH
JKU3HEHHBIE TIJIaHEL;

- TOTOBHOCTh H CIIOCOOHOCTH K

mporpecca,
OCO3HaHHBIN
npodeccun U
COOCTBEHHBIC

00pa3oBaHMI0O U caMO0OOpa30BaHUIO
Ha MIPOTSKEHUH BCEH JKU3HM.
OsJjagenue YHUBepPCAJIbLHBIMH
M03HABATEJbHBIMH el CTBUAMU:
a) 0a30BbIe JJIOTHYECKHE AeHCTBUS:
- CaMOCTOATENbHO (HOPMYIUPOBATH
U aKTyalu3upoBath  mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
CYILLIECTBEHHBII
OCHOBaHHS  JUIA
Knaccupukanuu U

- yCTaHaBJIHBATh
MpU3HAK WK
CpaBHEHUS,
00001IeHN;
- OmpenesiTh IETH JCSITEIbHOCTH,
3a/aBaTh MapaMeTphl U KPUTCPUU UX
JIOCTHIKEHUST,
- BBUIBJIATH 3aKOHOMEPHOCTH U
NPOTHBOPEYHS B PacCMATPHUBACMBIX
SIBIICHUSAX

- paspabarbiBaTh IUIAH pEIICHHS
npobiieMbl ¢ y4eToM

HUMCIOIIUXCA MaTepHaAJIbHBIX n

aHaJin3a

HeMaTepHabHbBIX PECYPCOB;
- BHOCHUTh KOPPEKTHUBEI B
JeSITeIBHOCTb, OIICHHUBATh
COOTBETCTBHE pPE3YJIbTATOB LENSIM,
OLICHMBATh  PUCKH  TOCJIEACTBUH
JeSITeIbHOCTH;

- KOOpAMHUPOBATL W BBIIOJHATH

paboTy B YCIOBHMSX peajbHOIO,
BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMOICHCTBUS;

- pa3BUBaTh KPEaTHUBHOE MBIIUICHUE
MIPH PELICHNH KU3HEHHBIX TPOOIeM.

OK 02. Hcnons3oBarh
COBpPEMEHHBIC CPEICTBA

ITOHCKa, aHaliu3a u

MHTEPIPETALNH
nHdopmanuu u
nH(OpMaLMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHHS 3a7a4
npodeccnoHaTLHOM

Osjajenue YHHBeEPCAJbHBIMH
NMO3HABATEJIbLHBIMH JAeiiCTBUSIMM:
B) padora ¢ undopManmeii:

- BJAJCTh HABBIKAMH NOJYYCHUS

I/IH(l)OpMaIII/II/I us3 HUCTOYHUKOB
Ppa3HbIX  THUIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATH IIOUCK, aHaJIus3,

CUCTEMAaTHU3alMI0 U UHTEPIPETALHIO
nHPOPMAUK Pa3INYHBIX BHIIOB H

- YMETb DPAcKpBIBaThb COJAEPKAHHE OHOJIOIMYECKHX
TEPMHUHOB M IOHSTHH: XH3Hb, KJIETKa, OPraHU3M,
MeTabomm3M (OOMEH BEImIECTB U  IIpeBpalleHUe
SHEPTHH), TOMeocTa3 (CaMOperyisnus), ypOBHEBas
OpraHM3aIys )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHHUE
(penpoaykims), HaciaeICTBEHHOCTb, W3MEHYHBOCTD,
POCT U pa3BHUTHE;

u3jaratb  OHMOJIOTMYECKHUE

XPOMOCOMHasI,

- yMeThb
(xnerounas,

TEeopHuu
MYTalnuOHHAs,
HeHTpalbHas [0TMa MOJIEKYJISIpHON OHoJorun),
3akoHbI (I. Mennemns, T. Moprana, H.J1. BaBuiosa)
u  ydeHms (0 TEHTpax  MHOTooOpasus W
MIPOUCXOXKAECHUS  KyJIbTypHbIX pactenuid H.U.
BaBunosa), onpeaensTe TpaHUIbl HX TPAMEHUMOCTH
K )KXUBBIM CUCTCMAaM,

- BJIaACTh MCTOJaMH Hay4HOI'O IIO3HAaHUA B
Ouonorun: HaOJIIOICHHE U ONHCAHHUE )KUBBIX CUCTEM,
MPOIIECCOB U SBJCHUM, OpraHU3alysl U MpPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPHUMEHTa,  BBIJBIIKCHHUE
THIIOTE3bI,
ncciIeyeMbIMA

MOJYYCHHBIC

BBIABIIATH 3aBUCHUMOCTHU MCKAY

BEJIMYMHAMHU, OOBSICHATB
pe3ynbTaThl, HCIOJIb30BaHHBIX
Hay4HBIX MOHATUI, TEOPUI U 3aKOHOB, YMETb JENaTh
BBIBOJIBI HA OCHOBAHUH II0JIy4E€HHBIX PE3YJIbTATOB;

- yMEThb

BBIJICIIATH CYIIECTBECHHBIC

MIPOKapuoT U

MIPU3HAKH

BUPYCOB,  KJIETOK 9YKapHOT,
OOHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpFaHI/I?;MOB,
obMeHa

IPEBPALLCHUS] JHEPIrUM B KIIETKE,

O0COOCHHOCTH  IMPOIECCOB: BEIIECTB U
(oTtocunresa,
oOMeHa,

XEMOCHHTE3a, MMHTO34a, Meﬁ03a, OIIOAOTBOPCHUA,

IJIaCTHYCCKOIO n OHEPIreTUICCKOro

Pa3MHOMKEHHUS,
opraHu3Ma (OHTOTEHE3);

HWHAWBUAYAJIBHOTO Pa3BUTHA

- yYMETb IIPUMEHATh IIOJy4YEHHBIE 3HAHUSA I
00BSICHEHUSI OMOJIOTHYECKUX MPOIECCOB U SBICHUI,

JUISL  OPUHATHS —~ IOPAKTUYECKUX  PEIICHUH B
MMOBCEHEBHOM JKH3HH C I[EJbI0  0OecreueHus
0€3011acHOCTH  CBOErO0  3JI0POBbSI M 3[I0POBbS
OKPYKAIOITIX TOJIEH, cobmoaaTh HOPMBI

IrpaMOTHOTO MOBEJECHUS B OKpY’KarOIEH MPUPOIHOU
cpene, TOHMMAaTh HEOOXOAMMOCTH HCIIOJIB30BAHUS

I[OCTI/I)KCHI/Iﬁ COBpCMCHHOﬁ OuoJIOruu u
OHMOTEXHOJIOTUIH JIIsL palMOHAJIBHOT'O
MMpUPpOA0INOJJIb30BaAHUS

- yMeThb pemarh JJEeMEHTapHble T'€HEeTHYECKHe
3aJa4yd Ha MOHO- W JUTHOPHIHOE CKpeUIMBaHHE,
CLEIUICHHOE HACJIEAOBAaHHE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKpPEIIMBAHMS YISl MPECKa3aHusl
HacJIeJOBaHMs IPHU3HAKOB Y OPraHU3MOB;

- YMETbh BBINOJHATH JIAOOpaTOPHbBIE U NPAKTUUECKUE
paboThl, coOIII0AaTh MIpaBuiIa MpH padoTte ¢ yueOHbIM
1 1a00paTOPHBIM 000PYIOBAaHHUEM;

- YMETb KPUTHUYECKH OLICHUBATh u
MHTEPIPETHPOBATh HMHPOPMAIMIO OHOJIOTHYECKOTO

COACPIKAHUS, BKIIFOYAIOUIYTO ICEBAOHAYYHbBIC 3HAHNUA
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JACATCIBHOCTH

(dhop™m mpencTaBICHNS;

- CO3/1aBaTh TEKCTH B Pa3IMYHBIX
¢dopmaTax C yYeTOM Ha3HAYCHUS
HH(OPMALNK U LENEBOH ayANTOPHH,
BEIOMpas ~ ONTHMalbHyI0  (opmy
NIPE/ICTAaBIICHUS U BU3YaJU3aluH;

- OLCHUBAThb JAOCTOBCPHOCTD,
JICTUTHUMHOCTb I/[H(l)OpMaI_[I/II/I, cc
COOTBETCTBUEC IIpaBOBbBIM n

MOpaIbHO-3TUYECKIM HOpPMaM;

- HCIIOJB30BATh cpencraa
HHPOPMAITMOHHBIX u
KOMMYHHKAlIMOHHBIX TEXHOJOTUH B
penieHnu KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX )44
OpraHnu3alMOHHBIX 3aJ1a4 C
coOuoIeHIEM TpeboBaHui
OPTOHOMMKH, TEXHUKHN
0€e30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus, INPaBOBBIX U
STUYECKHX HODM, HOPM

WHPOPMAMOHHON OE30TIaCHOCTH;
- BJIaZIeTh HABBIKAMH PACIIO3HABAHUS

u 3aIUTHI UH(pOPMALIUH,
nHopManmoHHOH ~ 0Oe30macHOCTH
JIMYHOCTH.

OK 03. [TmanupoBatsh 1 | OBJaaeHHe YHHBEPCAJIBLHBIMH

peaIn30BbIBATH
COOCTBEHHOE
npodeccroHanbHOe U
JUYHOCTHOE Pa3BHUTHE,
HpeANPUHUMATENBCKY
10 JIESITEIbHOCTD B
npodeccroHabHO#M
cepe, UCIOIB30BATH
3HaHUs 110 pHUHAHCOBOM
rpaMOTHOCTH B
pa3IUYHBIX
KU3HCHHBIX CUTYyalluAX

PeryJIAITHBHBLIMH e CTBUSIMU:
a) caMOoOpraHu3anus:
- CaMOCTOSITENIbHO  OCYIIECTBISATh

M03HABATEIBHYIO JeSTEeIbHOCTB,
BBIBJIITE MPOOJIEMBI, CTaBUTh H
(dbopMynHpOBaTH COOCTBCHHBIC
381241 B obpa3oBarenbHON
JeATeIbHOCTH u KHU3HEHHBIX
CHUTYaIHsX;

- CaMOCTOATCJIIBHO COCTAaBJIATH IIJIaH

pemieHHsT TpoOJIEeMBI € yIETOM
HMEIOIINXCS pecypcos,
COOCTBEHHBIX  BO3MOXXHOCTEH W
MIPEAIOYTEHUIH;

- JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM;
- pacupsATh paMKH  y4eOHOTO
mpeaMeTa Ha  OCHOBE  JIMYHBIX
NIPEANIOYTEHUN;

- JemaTh OCO3HAHHBIM  BBIOOD,
apryMEHTHPOBATh €ero, Opatb

OTBETCTBEHHOCTH 32 PEIIICHHE;

- OIICHUBATh MPHOOPETEHHBIN OIIBIT;
- c11oco0CTBOBATH (POPMUPOBAHUIO U
MIPOSIBJICHUIO IIUPOKOH IpyIUINU B
Ppa3HBIX obnactax 3HaHUM,
MIOCTOSIHHO MOBBIIIATh CBOM
00pa3oBaTeNbHBIH W KYyJIbTYpPHBIH
YPOBEHb.

W3 Pa3IMYHBIX HMCTOYHUKOB (CPEICTBa MAacCOBOWA
nHPOpMAaNMK, HAYYHO-TIOMYJIIPHBIC MaTepualbl),
STUYECKUE ACTICKThI COBPEMEHHBIX HCCICIOBAaHHU B
OMOJIOTHH, MEIUILIMHE, OMOTEXHOJIOTHH;

- yMeTh CO3JaBaTh COOCTBEHHBIC MHUCHMCHHBIC H

YCTHBIE COOOIICHUs, 0000I1as OHUOJOTHYECKYIO
uHpOpMAIMI0 W3 HECKONBKUX  HCTOYHHKOB,
IPAaMOTHO KCIOJB30BAaTh MOHATHWHBIA  ammapar
OHOJIOrUHU




0) CAMOKOHTPOJIb:

- 1aBaTh OLICHKY HOBBIM CHUTYaIHsM,
BHOCHUTB KOPPEKTHUBBI B
JEeATEBHOCTB, OIIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIENAM;

- BIAJIETh HaBBIKAMU
MIO3HABATENLHONH  pedeKCHn  Kak
OCO3HAHMS COBEpIIAeMbIX JeHCcTBUI
U MBICIUTEIBHBIX MPOIECCOB, HUX
pe3ynbTaToB u OCHOBaHUM;
HCTIONB30BaTh NPHEMBI pediekcnu
JUIL  OLEHKM CHTyallH, BBIOOpa
BEPHOTO PEIICHNS;

- OLICHUBATh PHCKH M CBOEBPEMEHHO
NIPpUHUMATb peuieHus 1o ux
CHIDKCHHUIO;

- MMpUHUMATb MOTHUBBI U apTyMECHTHI
JpYyruxX TpH aHaju3e pe3ylbTaToB

JIeATEILHOCTH.
OK 04. DddexruBro | CoBepuieHCTBOBaHUE
B3aMO/ICHICTBOBAaTh U | IMOIMOHAJIBLHOIO HHTeJIJIeKTA,
paboTaTh B KOJUICKTHBE | MpeAoJiaraiouiero
¥ KOMaHzIe copMHPOBAHHOCTb:
- caMoperyIupoBaHHs,
BKJIFOYAIOIIETO CaMOKOHTPOJIb,
YMEHUE NpUHUMATb
OTBETCTBEHHOCTb 3a cBOE
MOBEJIEHUE, CIIOCOOHOCTh

aJanTUPOBATHCA K 3MOLMOHAIBLHBIM
W3MEHEHHSIM U TIPOSBIATH THOKOCT,
OBITh OTKPBITHIM HOBOMY;

- BHYTpCHHEH MOTHBAIUH,
BKJIIOYAIOIIEH CTpeMIICHHE K
JNOCTIDKEHUIO IeMH W YCIexy,
OIITUMH3M, MHHUIAATUBHOCTD,
yMEeHHE JeHCTBOBaTh, HCXOJNS W3
CBOHMX BO3MOYKHOCTEH;

- OMIIATHUH, BKITIOUAIOIIEH
CITOCOOHOCTh IMOHMMATh
SMOILIMOHAIIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBaTh €ro MPH OCYILIECTBICHUU
KOMMYHUKAIIMH, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMATIBLHBIX HABBIKOB,
BKJTFOUAIOIIIHX CIIOCOOHOCTDH
BBICTPaNBaTh OTHOIIEHUS C IPYTUMHU
JMObMHU, 3a00TUTHCS, MPOSBIATH
HWHTEpEC U pa3penaTb KOHQIUKTHL

Osaanenne YHHUBEPCAJIbLHBIMHU
KOMMYHHMKATHBHbIMHU
eHCTBUSIMH:

0) coBMeCTHAs IeATENbHOCTD:

- TOHHUMAaTh MW  HKCIONb30BaTh
MPEUMYIIeCTBa  KOMAHJIHOM u
HHAWBUIYAIbHOM PabOTHI;




- BBIOMpaTh TEMATHKy U METOMBI
COBMECTHBIX JCHUCTBUA C Yy4eTOM
OOIIMX MHTEPECOB M BO3MOXHOCTEH
Ka)XJJOTO WICHA KOJUICKTHBA,;

- TpUHUMATh LEIM COBMECTHOMH
JeSITeIbHOCTH, OPTaHU30BHIBATH WU
KOOpAMHUPOBATh JeiicTBUsA MO ee
JOCTIDKEHHIO:  COCTaBNIATh  IJIAaH
JeHcTBUH, pacHpefensaTb poiu ¢
y4eTOM MHECHHH  yYaCTHHKOB,
00CYXIaTh PE3yJIbTAThl COBMECTHOM
paboTsr;

- OICHMBATh KadeCTBO CBOETO
BKIaJa M KaXIOro YyYacTHHKA
KOMaHIbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

- IOpe[laraTb HOBBIE  IIPOEKTHI,
OLIGHMBATh  HJEHM C  MO3ULIUHU
HOBU3HBI, OPUTHHAJIBHOCTH,
MIPaKTHYECKOH 3HAaYNMOCTH;

- OCYIIECTBIISTH MO3UTHBHOE
CTpaTernuecKoe MOBE/ICHNE B
Pa3NNYHBIX CUTYalusX, HpOSIBIATH
TBOPYECTBO M BOOOpa)XCHHE, OBITH
WHHUIUATUBHBIM.

Osiajnenne YHHBEPCAIBHBIMHA
PeryJsiTHBHBIMH AeiiCTBUSIMMU:

B) NPUHSATHS ceOsl U APYTrux:

- NpUHUMaTh ce0s, MOHHMas CBOM
HEJIOCTaTK! M JOCTOMHCTBA;

- TIPUHUMATh MOTHBBEI M apTryMEHTHI
JIpYruX TIpH aHallM3e pe3yJbTaToB
JIeATeNIbHOCTH;

- TpU3HABaTh CBOE NPaBO M IPABO
JIpYTUX Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH
MHUp C MO3UIHUHU APYTOT0 YeIOoBeKa.

OK 05. OcymecTBusTh
YCTHYIO U TUCBMEHHYIO

KOMMYHHUKAIIUIO Ha
TOCyJTapCTBEHHOM
SI3BIKE Poccuiickoit
Odenepaii ¢ y4ETOM
0COOEHHOCTEH
COIMAIBLHOTO u
KYJIBTYPHOTO
KOHTEKCTA

B obsnactn 3CTETHYECKOro
BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOLICHHE K MHDY,
BKJIIOYas JCTETHKY HAy4yHOIO U
TEXHUYECKOI'O TBOPYECTBA;

- crnocoOHOCTE  BOCIIPUHHUMATh
pa3iIuyYHbIE BUIBI HCKYCCTBA, B TOM
qucie OCHOBaHHbIE Ha
HCTOB30BaHUN  MH(OPMAIOHHBIX

TEXHOJIOTUH.

OBJagenne YHHBepPCAJIbHBIMU
KOMMYHHKATHUBHBIMU
JaelicTBUSIMH:

a) o01eHue:

- OCYILECTBJIATh KOMMYHHKALIH BO
Bcex cepax KU3HHU;

- pacrio3HaBaTh  HeBepOaJbHBIC
cpenctsa  OOLIEHMs,  IIOHUMATb




3HAQUEHWE  COLMAIBHBIX  3HAKOB,
pacno3HaBaTh MPEATIOCHIIKH
KOH()JIMKTHBIX CHTyallli W YMETh
CMATYaTh KOH(QIINKTHI;

- BIQJIETh PA3IMYHBIMHU CIIOCOOaMH
o01IeHNS U B3auMojeHcTBHUA,
apryMeHTHPOBAaHHO BECTHU JUAJIOT;

- pa3BepHYTO M JIOTUYHO M3JIaraTh

CBOIO TOYKY 3PCHUS.

OK 06. IIpossuirs
Tpa)XX1aHCKO-
MATPHOTHYECKYTO
MTO3HIIMIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE TOBEACHHUE
Ha OCHOBE
TpaJAULIMOHHBIX
00I1IeUECTIOBCYCCKUX
LICHHOCTEH, B  TOM
YHCIIe ¢ yaeToM
TapMOHHU3AIIH
MEKHALIMOHAIBHEIX U
MEXPEITUTHO3HBIX
OTHOIIICHHI,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYILIUOHHOTO
MMOBEJICHUS

B odJacTu TPaKAAHCKOI0
BOCIIMTAHUSA:

- OCO3HaHHUe CBOMX
KOHCTUTYLMOHHBIX npas u
00s3aHHOCTEH, yBaXXCHHE 3aKOHA M
MIPaBOIIOPsIIKA, cobumoieHne
OCHOBOIIOJIAr AI0IIIX HOPM
nH(pOpPMALMOHHOTO IpaBa u

UH(POPMAIMOHHON OE30MaCHOCTH;

- FOTOBHOCTE MPOTHBOCTOATH
HIEOIOTHH IKCTpEMHU3Ma,
HaIMOHAJIN3Ma, KceHodoOonu,
JUCKPUMHHAIIMUA 10 COIHAJIbHBIM,
PEITUTHO3HbBIM, PacoBbIM,
HaI[HOHAIBHBIM MpU3HAKAM B

BHUPTYaJIbHOM IIPOCTPAHCTBE;

B o6gacTH NMATPHOTHYECKOIo
BOCHUTAHUS:

- I[IEHHOCTHOE  OTHOIIEHHE K
HUCTOPUYECKOMY HACJIe/IHIO,

JOCTHXeHHssM Poccun B Hayke,
HCKYCCTBE,
MOHUMaHKE 3HauYeHHsI HHPOpMATHKU
KaK HAYKH B KU3HH COBPEMEHHOTO
o011ecTBa;

TCXHOJIOI'HAX,

B odacTn AYXOBHO-
HPABCTBEHHOI'0 BOCIIUTAHUSI:

- c(hOpMHUPOBAHHOCTH
HpPaBCTBECHHOI'O CO3HaHMus,
STHYECKOTO MOBEICHNUS;

- CIOCOOHOCTh OIICHUBATh
CHUTYAIHIO u MIPUHUMATh
OCO3HAHHEIC peliieHus,
OpPHEHTUPYSICh HA MOpaJIbHO-

HPABCTBCHHBIC HOPMbI U HEHHOCTH,
B TOM 4YHCJIC B CCTH I/IHTepHeT;

OK 07. CogeiicTBoBaThH
COXPaHCHHIO
OKpY>Karolleil cpeipl,
pecypcocOepeskeHuto,
MPUMEHSTH 3HAHUS 00
W3MCHCHUU KJIMMATa,
TPUHITHIIEL
OepEeKITUBOTO
MIPOM3BOJICTBA,

3 dexTrBHO

B od1acTH  IKOJOTHYECKOro
BOCIUTAHUA:

- OCO3HaHHe II00ATBHOTO XapakTepa
9KOJIOTUYECKUX NpodiieM M IyTei
UX pEIIeHHUs, B TOM YHUCIIE C YUYETOM
BO3MOXXHOCTEH  MH(OPMAIMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTUH.




JIEUCTBOBATH B
4pe3BbIYAWHBIX
CUTYaIHAX

OK 08. Hcnonb3oBathb
cpenacTBa  (pU3MUCCKOU
KYJIBTYpBI JUTSt
COXpaHEeHHMs u
YKPEIUICHUST  3I0POBbS
B nporecce
npodeccnOHaNBHOMI
JIeSATeIbHOCTH u
MOJIePIKAHHSI
HEOOXOIMMOTO yPOBHS
(busnveckoit
IIOAT'OTOBJICHHOCTH

B odacTn (uznyeckoro
BOCIIMTAHUS:

- c(OpPMHPOBAHHOCTb 3[J0POBOTO H
6e301acHoro obpasza KH3HHU,
OTBETCTBEHHOTO  OTHOIUICHUS K
CBOEMY 30POBBIO, TOM YHCIIC U 3a
caer coOmonmeHus — TpeOoBaHHI
0e30IacHOM JKCILTyaTallil CPEACTB
HHPOPMAITNOHHBIX u
KOMMYHHKaIIMOHHBIX TEXHOJIOTHI;

OK 09. ITonb3oBatbes
npo¢eCCUOHATBHOM
JIOKyMEHTalue Ha
TOCYTapCTBCHHOM U
HHOCTPAHHOM SI3BIKaX

B o0nacTtm nEHHOCTHM HAY4YHOIO
MO3HAHUSI:

- c(hOpPMHUPOBAHHOCTh
MHPOBO33PEHUS, COOTBETCTBYIOMIETO
COBPEMCHHOMY YPOBHIO pPa3BHTHS
HHPOPMATHKH, JIOCTIKEHUAM
HAyYHO-TEXHHYECKOTO TIporpecca H
OOIIECTBEHHON TPAKTHKH, 33 CYET
TIOHUMAaHUA pOJIn I/IH(bOpMaHI/IOHHI)IX
pecypcos, nH(pOPMaMOHHBIX
NpoLEecCOB M MH(GOPMALMOHHBIX
TEXHOJIOTHH B YCIOBHSX IUGPOBOH
TpaHchopmal ~ MHOTHX  cdep
JKI3HU COBPEMEHHOTO 00IIeCTBa;

- OCO3HaHWE IIEHHOCTH HayJyHOU
JIESITCIIBHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MIPOEKTHYIO u
HCCIICAOBATEIIBCKYI0  JESITEIHHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.
OBnajgenune YHHBEPCAJILHBIMH
NMO3HABATEJIbLHBIMH eI CTBUSMH:
0) 0a3oBble HCC/IEA0BATEIbCKHE
neicTBUs:

- BIaJeTh HABBIKAMH  y4eOHO-
HCCIIEeIOBATEIbCKOH W MPOEKTHON
JeSITeIBHOCTH, HaBBIKAMH
paspemieHus mpobiem,
CIOCOOHOCTBEO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOI0B
peuICHuA IMPaKTUYCCKUX 3aaad,
NPUMEHCHUIO pas3IMYHbIX METO0B
TMIO3HAHUS;

- OBJIAACTh BUAAMHU JOCATCIBHOCTHU
[0 TIOJYYCHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETAINHU, TPeoOpa30BaHUIO H
MIPUMCHCHHIO B Pa3IHMYHBIX
YYCOHBIX CHTyalHsAX, B TOM YHCIIC
IpH  CO3AaHUM  YYEOHBIX |
COIMAJILHBIX MPOCKTOB;

- (¢dopMHUpOBaHHE HAyYHOTO THUIA
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MBIIIUTCHUSI,  BIIaJICHHE
TEPMHHOJIOTUEH,
MOHATUSMH U METOJIaMU;

(dbopMyIHpOBaTH
coOCTBEHHBIE 3a1a4u B
00pa3oBaTEeNbHON JCATEIBHOCTH U

Hay4qHOU
KITIOYEBBIMH

- CTaBUTh n

JKU3HCHHBIX CUTYallusAX;

- BBISIBJIATH MIPUYHUHHO-
CJIeZICTBEHHBIE CBA3U u
aKTyaJIH3UpOBaTh 3ajadqy,
BBIBUTaTh THUIIOTE3y €€ PpEIICHHS,
HaXOJHTh apryMEHTHI TSt
JI0Ka3aTENbCTBA CBOUX

YTBEp:KICHHH, 3aaBaTh MapaMeTphl
U KPUTEPUU PEILCHHUS;

- AHAJIU3UPpOBATH IIOJYYCHHLIC B
XOJIe pelleHHs 3a7a4d Pe3yJbTaThl,
KPUTUYECCKU OLICHUBATH ux
JOCTOBEPHOCTb,  MPOTHO3UPOBATH
HW3MEHEHHE B HOBBIX YCIOBHSAX;

- IaBaTh OIIEHKY HOBBIM CHUTYaIlWsM,
OIICHMBATH TIPHOOPETEHHBIH OITBIT;

- OCYIIECTBIATE IeJICHAIPABICHHBIH
MOWCK  TIepeHOoca  CPEACTB |
croco0oB JeHCTBUSA B
poeCCHOHATIBHYIO CPEY;

- MEPEHOCUTDH 3HAHUA B
IMO3HABATCJIbHYI0O U MPAKTHYCCKYIO
00J1aCTH KU3HEIECATENLHOCTH,

- MHTETPUPOBATH 3HAHWS U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIIBMraTb  HOBBIE  MJEH,
npeJyiaraTh OpUTHHAJILHBIE
MOAXOMBI W pENIEHWs, CTaBHUTh
npoGJIeMbl M 33/1a4H, JIOMYCKAaIOIINe

AJIBTCPHATHUBHBIC PCIICHUSA.

IK 3.3.
Kontpoauposats
Ka4ecTBO
BBITIOJTHSAEMBIX
PEMOHTHBIX pabor
YCTPOICTB
JJIEKTPOCHAOKEHUS W
3NEKTPOOOOPYAOBAHUS

- YMETh 0(hOPMIISITH TOKYMEHTAIIHIO;

- YMETb KOHTPOJIMPOBATH COOJIOJICHUE TEPCOHATIOM

TpeOOBaHMIT OXpaHBI TPyAd, HPOMBIIUIEHHOH U

MOXapHOW 0€30MacHOCTH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBHOM

JUCHUIIIAHBI

2.1. TpynoeMKoCTh OCBOEHHUSI THCIHIIINHBI

Bun yuedHoii padoThI

O0beM B yacax, Bcero

2 cemectp BCET'O, B 1.4.: 72
OcHoBHOe coJep:KaHHe, B T.4.: 46
Jlexyuu 38
Ipaxkmuueckue 3anamus 8
Jlabopamopnyie 3anamus -
Kouncynomayuu -
IIpodeccuonaIbHO OPUEHTHPOBAHHOE COdePKAHME, B T.4.: 24
Jlexyuu 8
IIpaxkmuueckue 3anamus 16
Jlabopamopnywie 3anamus -
NuauBuayanbHbIi NPOEKT HET
IIpomexyTounas arrecraums B popme 11 depeHIUPOBAHHOIO 3a4eTa 2
BCEI'O no jucuMiuiuHe, B T.4.: 12
OcHOBHOe cojiep:KaHue, B T.4.: 46
Jlexyuu 38
IIpakmuueckue 3anamus 8
Jlabopamopnule 3anusmusi -
Koncynomayuu -
IIpodeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHHE, B T.4.: 24
Jlexyuu 8
IIpakmuueckue 3anamus 16
Jlabopamopnule 3ansmust -
IpomexyTounas arrecrauus B popme 1updepeHIIUPOBAHHOIO 3a4eTa 2
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2.2. TemaTnyeckui IjiaH u coaepikaHue JUCHUIIINHBI

HanMeHOBaHHe pasaenos i Tem Copep:xaHue y4edOHOro MaTepuaJa u (P OpMbl OPraHU3aANNHU JeATeJLHOCTH O6ben 1acon ®dopmupyemble
o0yuaoumxcs KOMIIETEHIIUH
2 cemecTp BCEI'O 72
Pazgen 1. Knerka — cTpykTYypHO-GYHKIHOHAJIBHAS €JUHHMIA KUBOT0O 36 OK 01, OK 02,
Tema 1.1 Bronorus kak Hayka OcHoOBHOe coJep:kaHHe Y4eOHOTr0 MaTepHaJia OK 03, OK 04,
Buonorus kak Hayka. CBs3b OUOIOIUM ¢ OOLIECTBEHHBIMHU, TEXHMUECKUMU U JAPYTHMH OK 05, OK 06,
€CTECTBEHHBIMH HayKaMu, ¢uuocoduel, >THKOM, ScTeTHKOd u mnpaBoMm. Poib OK 07, OK 08,
Ouomorun B (GOPMHPOBAaHHH COBPEMECHHOIH HaydHOH KapTuHBl Mupa. Cucrema OK 09
OWOJIOTHYECKHUX HAYK.
Meroapl TMMO3HaHHMSA JKUBOW MNpuponabl (HAONIONEHHE, OKCIEPUMEHT, OIMCaHHE,
u3MepeHue, KiaccuuKalys, MoJIeIMPOBaHKe, CTATUCTHUECKast 00pa00TKa JaHHBIX).
B Tom umncie:
Jlexmust Ne 1 2
Jlexust Ne 2 2
Tema 1.2 )KuBble cucTeMsl U UX OcHoOBHOe cofiepKaHue Y1eOHOr0 MaTepHaa OK 01, OK 02,
OpTaHU3aIHS JKussle cucremsl (OHOCHCTEMBI) Kak MpeaMeT n3ydeHust 0uoiaoruu. OTiandue XKUBBIX OK 03, OK 04,
CHCTEM OT HEOPTaHUYECKOM MPUPOIBI. OK 05, OK 06,
CaoiicTBa OWocHCTEM M HMX pa3HOOOpa3ue. YPOBHM OpraHu3allid OHOCHCTEM: OK 07, OK 08,
MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIM, OPraHM3MEHHBIH, MOMYJSIIMOHHO-BUIOBOH, OK 09
9KOCHCTEMHBIH (OMOTeOIIeHOTHYECKHIT), OnocdepHbIii.
B ToMm uncie:
Jlexmus Ne 3 2
Tema 1.3 Xumudeckuii cocTaB u OcHoOBHoOe cofep:kaHue y4eOHOr0 MaTepHaJia OK 01, OK 02,
CTpOEHUE KIETKH XUMAYECKUH  COCTaB  KJIETKH. XHWMHYECKHE  DJIEMEHTBI:  MaKpOJJIEMEHTHI, OK 03, OK 04,
MHUKpPO3JIEMEHTHL. Bosia 1 MUHepaibHbIE BEIECTBA. OK 05, OK 06,
OyHKIMKA BOABI M MHHEPATBHBIX BEIIECTB B KieTke. [logaepxkanne OCMOTHYECKOTO OK 07, OK 08,
GanaHca. OK 09
Benkn. CocraB u crpoeHne OenKOB. AMHHOKHCIOTHI - MOHOMEpPHI OEJIKOB.

He3ameHnMble W 3aMEHHMBIE AMHUHOKHCIOTHL. AMHHOKUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYPHI OEIKOBO# MOJEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YCTBEPTUIHAS
CTPYKTYpa). XMMUUECKHE CBOICTBa OEIIKOB.

buonornueckune GyHKINN OEITKOB.

®depMeHTHI - OMoJoruvecke KaTann3atopbl. CTpoeHue (GpepMeHTa: akKTUBHBIN ICHTD,
cyOctpatHas crenupuaHocTs. Kodepmentsl. Butamunsl. OTimyus (GEepMEHTOB OT
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HEOPTraHUYECKUX KaTaIn3aTOPOB.

YrneBomsl: MoHOcaxapuusl (TIIOKO3a, pub03a W Ie30KCHpH003a), AMCaXapHIIbI
(caxapo3a, JaKTOo3a) W TONHCaxapuabl (KpaxMas, TIHKOICH, [EJUITI0NI03a).
Bronorndeckue GyHKIMN yTIEBOIOB.

JIvnuael: Tpurauuepunsl, Gochoaunuasl, crepounsl. I 'uapodunbHO-ruApodoOHbIE
cBoiicTBa. buonornueckue QyHkumu nunuaoB. CpaBHEHHE YIIEeBOAOB, OENKOB M
JIUMHUJ0B KaK HCTOYHUKOB 3HEPTHUH.

Hyxneunosele kucnotel: JJHK u PHK. Hyxsmeotuas! - MOHOMEpbI HYKJIEHMHOBBIX
kuciot. Ctpoenne u pynknuu JJHK. Crpoenne u ¢pynkuun PHK. Bunst PHK. AT®:
CTpOCHHE U QYHKIHH.

Hutonorus - Hayka o kietke. Kierounas Teopust - mpuMep B3aMMOJACHCTBHA UAEH U
(haKTOB B HAYYHOM MO3HAHMH. METOIBI H3Y4YEHHS KIECTKH.

KneTka kak LenocTHas )KMBask CHCTEMA.

OOmue mpu3HaKM KIETOK: 3aMKHyTas HapyxHas MemOpana, mosekynsl JIHK kak
TeHEeTHUUYECKHUil anmapaTt, CUCTeMa CHHTe3a OeJlka.

Tunel KieTok: JyKapHOTHYecKass M IpokapuoTHyeckas. OCOOEHHOCTH CTPOCHUS
NpoKapuoTH4YecKod  KieTkd.  KieroyHas — creHka  Oakrtepwuil. Crpoenue
JyKapHOTHUECKOH KIeTKH. OCHOBHBIC OTJIMYHS PACTUTEIHHOMN, )KUBOTHON M IpUOHOI
KJIeTKH. [I0BepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIE€TOYHAs CTEHKA, TJIMKOKAJHMKC, MX
¢ynkun. [Tnasmarndeckass memOpana, ee cBoiicTBa U ¢yHKIuM. L{uromnasma u ee
opranounsl. OmHoMeMmOpanHble opraHouabl kietkd: OIIC, anmapar T'oxpmxw,
mu30coMbl.  [loyaBTOHOMHBIE OPraHOWABI KJIETKHA: MUTOXOHJPHHU, ILIACTHIBI.
[MpoucxoxknaeHne MUTOXOHApPHH U IuIacTHA. Buabl mractun. HememOpanuble
OpTaHOM/bl KJICTKH: PUOOCOMBI, KIETOUYHBIN IEHTpP, NEHTPHOIN, PECHIYKH, KI'YTHKH.
OyHKIUUA OPTaHOUJO0B KJIeTKU. Bitouenus. Sapo - peryisaTopHbIi LEHTP KIETKH.
Crpoenme simpa: snepHas o00o0j0yka, KapHOIUIa3Ma, XPOMATHH,  SAPBIIIKO.
Xpomocombl. TpaHCTIOPT BELLIECTB B KIETKE.

B ToM umncie:

Jlexuus Ne 4

Jlexmusg Ne 5

Jlexmusg Ne 6

Jlexmus Ne 7

MpaxTuyeckoe 3anaTue Ne 1. CtpoeHne KIeTKn

NN NDN

Tema 1.4 J)KuznenearenbHOCTD
KIIETKHA

OcHoBHOE coJiepkaHue yqeﬁﬂoro MarTrepuaJja

OOmeH BemiecTB, WM MeTabomM3M. AccuMWwisinus (IJIaCTHYECKUH OOMeH) u
JUCCHUMWIAIUS  (JHEPreTHYSCKUiT OOMEH) - JBE CTOPOHBI EIMHOIO Tporecca

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
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MeTtabonmm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DSHEPTHM B IOHAMAaHUH
MeTabom3Ma.

Tunsr oOMeHa BemecTB: aBTOTPOGHBIN U TeTeporpodHEIi. Pois hepmeHnTOB B 0OMeHe
BEIIECTB U MIPEBPAIICHIH YHEPTUH B KIICTKE.

®otocunte3. CBeroBas M TemHOBas (a3bl (oTocuHTeza. Peakium ¢oTtocunTesa.
O¢ddexruBHOCTS (oTOCHHTEe3a. 3HayeHue (OTOCUHTE3a sl KH3HM Ha 3emiie.
Bnusnne ycnoBuwit  cpeabl Ha  (oTocMHTE3 W CcrOcOOBI  MOBBILIEHHUS — €ro
MPOIYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUI.

OHepreTHdyeckuii oOMeH B KieTKe. PacluemieHne BeIIeCTB, BBIJCICHUE H
AKKyMYJIHPOBaHUE YHEPTHHU B KIETKE. DTaIbl YHEPTETHUECKOT0 0OMEeHa.

Peaknmn matpmuHoro cmHTe3a. ['eHermueckas wHpopmarms u JAHK. Peammzamms
TeHeTHUeCKoW WH(opMamuu B KIETKe. [ eHETHYeCKMid KON W €ro CBOWCTBA.
Tparckpurus - matprubiit cuate3 PHK. Tpancisius - 6nocunTe3 Oenka.
Hexnerounsie ¢opMmbl XW3HH - BHUpPYCH. HMcrtopus oTkpbeitus Bupycos (.H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHSI M JKU3HEHHBIN UK BUPYCOB. bakrepuodaru.
bone3nn pactenuii, JXKMBOTHBIX M YEJOBEKa, BBI3bIBa€Mble BUpycamu. Bupyc
nmmyHonepuuura dvenoseka (BUY) - Bo3Oygurens CIIW[a. Ilpodunakruxa
pacnpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHMUI.

OK 07, OK 08,
OK 09

B ToM umncie:

Jlexnusa Ne 8

Jlextus Ne 9

Jlexmusg Ne 10

Jlexmust Ne 11

NIN|INDN

Tema 1.5 Pasmuoxxenue u
WHIWBUAYaIFHOE pa3BUTHE
OpraHu3MoB

Conep:xanue yue0HOT0 MaTepuaa

KneTouHsIi MK, WM KXU3HEHHBIA IMKI KiIeTkd. UHTepdasa u muro3. [Iporecckr,
npoTekaromue B umHTepdase. Perummkamus - peakuus MatpuuHoro cuateza JIHK.
Crpoerre XpoMocoM. XpOMOCOMHBI Habop - kapuoTun. JIUIUIOWIHBIA W
TaIJIOUAHBIA XPOMOCOMHBIC HA0OPHI.

Henenue xietrku - muro3. Craaun muros3a. [lpolecchkl, mpoucxXosuiue Ha pa3HbIX
CTaINSIX MUTO3a. bHOJIOrHIeCKuii CMBICIT MUTO3a.

Jenenve kneTku - meito3. Cragum meiiosa. [Iporeccel, MPOUCXOASAINE HA CTaAUIX
Mero3a. brogorndeckuii CMBICT U 3HAUSHHE MEHO03a.

®dopMbl pa3MHOXKEHHUS OPTaHM3MOB: Oecrojoe W ToJoBoe. Buapl Oecronoro
pa3MHOXKEHHUsI: JIeJICHWE HaJABOE, IMMOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTHBHOC pPa3MHOXXEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpraHu3MOB, €r0 3HaYEHUE JIJIsl CEJIEKLIUU.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09
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WnpuBuayansHOE pa3BUTHE (OHTOTEHES).

B Tom uucie:

Jlexmmst Ne 12

Jlexmusg Ne 13

Tema 1.6 HacnencTBeHHOCTD U
W3MEHUYUBOCTh OPTaHH3MOB

OcHoBHOe cofep:kaHHe y4eOHOIr0 MaTepHaJia

IIpenmer u 3amaum reHetuku. McTopust pa3BuTus TreHETUKU. Posib LUTONOTMM U
SMOpPHOIIOTUH B CTAaHOBJICHUU T€HETHKH. BKIIag pocCHiCKUX U 3apyOeKHBIX YICHBIX B
pa3sBUTHE TEHETHKH. MeToabl TeHETHKH (THOPHIONOTHYECKHH, IHUTOTECHETHYECKHH,
MOJIEKYJIsIpHO-TeHeTHuecknid). OCHOBHBIC TEGHETHYECKHEe MOHATHA. [ eHeTmueckas
CHMBOJIMKA, UCIIONIb3yeMas B CX€MaX CKPELIMBAHUI.

3aKOHOMEPHOCTH HAclleIoOBaHMA IIPU3HAKOB, YyCTaHOBJIEeHHBle [. MeHnaenem.
MoHorubpuHOe CKpenBanie. 3akoH eANHO00pa3usi THOPHUIOB EPBOTO TTOKOJICHHUS.
IIpaBuno noMuHUpPOBaHMA. 3aKOH pACHICIUICHHS TNPHU3HAKOB. [MIOTE3a YHCTOTHI
ramert. [loyiHOE U HENoOJIHOE JOMUHUPOBAHUE.

JuruOpumHoe CcKpeuMBaHHE. 3aKOH HE3aBHCHMOIO HACIEIOBaHHUS IPU3HAKOB.
[luroreneTndeckne OCHOBBI ~ TUTHOPHIHOTO  CKPEUIMBAaHMS.  AHaIM3HPYIOIIEe
ckpemyBaHue. lcrnonp3oBaHWE aHAIM3HUPYIOMIETO CKPEIUBAHMA U ONpENCICHHS
TEHOTHIIA OCOOM.

CroemienHoe HacnenoBaHMe mpu3HakoB. PabGora T. Moprana mo cuenjgeHHOMY
HaclleIOBaHHIO reHoB. HapylieHue cuenienys reHoB B pe3yabTaTe KPOCCHHTOBEPA.
I'enetnka mosma. AyTocOMBI M TOJIOBBIE XpOMOCOMBI. ['OomMorameTHsle U
reTeporaMmeTHble oprauu3msl. HaciiejoBanue Npu3HaKoB, CLEIIIEHHBIX C MIOJIOM.
M3menunBoCcTh. Bl M3MEHUYMBOCTU: HEHACJIEICTBEHHAs U HACIEACTBEHHasd. Poib
Cpeibl B HEHACJIEACTBEHHOW HM3MEHYMBOCTH. XapaKTEepUCTHKa MOIU(PHUKAIMOHHOM
U3MEHYMBOCTU. BapuanuoHHBI psii UM BapualMOHHas Kpusasd. Hopma peakuuu
npu3Haka. KonndecTBEHHbIE M KayeCTBEHHbIE IPHU3HAKM M HUX HOpPMa pPEaKIUU.
CaoiicTBa MOAN(HUKALMOHHON N3MEHYHBOCTH.

Hacnencreennas, wWiaM  reHOTMIMYECKas,  M3MEHYMBOCTb.  KomOuWHaTnBHasA
M3MEHYMBOCTh. Meii03 1 MOoJI0BOH Hpoliece - 0CHOBA KOMOMHATHBHOW N3MEHYMBOCTH.
MyTtanuoHHass u3MeHYMBOCTh. Kitaccupukanms MyTanuid: TeHHbBIE, XPOMOCOMHBIE,
reHomMHble. Yactora W TpUYHHB MyTammid. MyrareHHble (akTOpsl. 3aKOH
TOMOJIOTMYECKUX PSAJOB B HAacleACTBEHHON usmeHunsocty H.M. BaBuiosa.

I'enernka ugenoBeka. Kapuorum genmoBeka. OCHOBHBIE METOJBI T€HETHKM YEJIOBEKa:
reHeaJIoTHYEeCKUH, OJIM3HEIOBBIH, IIMTOreHECTHUCCKUM, OHMOXHUMMYECKHH,
MOJIEKYJIsIpHO-TeHeTHIecKnid. COBpEMEHHOE OMpeieNIeHNE TeHOTUIIA: TIOJTHOTEHOMHOE
CEKBEHHPOBAHUE, TE€HOTUIHMPOBaHUE, B TOM uuciae ¢ nomousto IIIP-ananusa.
HacnencrBennele  3a0oneBaHMsi  4ejoBeKa: TIeHHbIE  Ooye3HH, Ooie3HH ¢

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09
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HacJIECTBEHHON NPEIpacloioKEHHOCTBIO, XpOMOCOMHbIE Oone3Hn. CoMaTndecKue u
reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKH. [IpHHIMITEI 310pOBOro oOpasa XHU3HH,
JVAarHOCTHKY, NPO(WIAKTUKM W JIEYeHWS TeHeTHYecKux OomesHei. Meamko-
TCHETHYEeCKOE  KOHCYJIBTHPOBAaHME. 3HAUCHWE  MEAWIMHCKOW T€HETHKH B
MIPEeJOTBPALICHUHU U JIEUCHUH TeHeTUUECKHUX 3a00JIeBaHUH YeIoBeKa.

B ToM umncie:

Jlexmug Ne 14

IpakTnueckoe 3anaTHe Ne 2. PemieHue IreHETHYECKUX 3aJad Ha KJIACCHUUYECKUE
3aKOHBI Menems

Hpakrnuyeckoe 3auaTHEN? 3. CTaTUCTUUECKHE 3aKOHOMEPHOCTH U3MEHUUBOCTH

Tema 1.7 Cenexiyst OpraHu3MOB. OcHoBHOe coJep:kaHue y4eOHOr0 MaTepuaJa OK 01, OK 02,
OCHOBBI OMOTEXHOJIOTHH Cenexiusi Kak Hayka W Tpollecc. 3apoKIeHHe CENEKIUU U JTOMECTHKAIMs. YUeHHe OK 03, OK 04,
H.J. BaBunoBa o 1eHTpax MpOUCXOXKICHUS U MHOTOOOpasust KyJbTypHBIX pPaCTCHHH. OK 05, OK 06,
eHTpbl NPOUCXOXKIEHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOAa, IITAMM. OK 07, OK 08,
CoBpeMeHHBIE METOIBI CEIEeKIHHA. MacCOBBI W WHIWBUAYaIbHBIH OTOOPHI B OK 09
CeNIeKIMU pacTeHHH ¥ JKMBOTHBIX. OIEHKa JKcTepbepa. bnmskoponcTBeHHOE
CKpemuBaHue - WHOpuauHr. Ywmcras smHMA. CKpeliMBaHWE YHCTBIX JIMHHUH.
lereposnc, mnm rubpunHas cuina. HepoiacTBeHHOE CKpelMBaHHWE - ayTOPWAWHT.
OtnanenHas rubpuausanus u ee ycrexu. McKyccTBEHHBIH MyTareHe3 W IOJy4eHHE
HOJIUIUIONI0B. JJOCTHXKEHHUS CENEKIMH PACTEHHH, JXKUBOTHBIX U MUKPOOPTaHU3MOB.
BrorexHonorusi kak oTpacib NMPOU3BOACTBA. ['€HHAs WHKeHepHs. DTambl CO3aHUs
pexomOunanTHoit JIHK wu TpaHcreHHbIx opraHu3moB. KiietouHas uHXeHepus.
Knerounsle KyjibTypbl. MHKpOKIOHAJIbHOE pa3MHOXXeHHe pacteHuil. KiionupoBanue
BBICOKOIIPOAYKTHBHBIX ~ CEJIbCKOXO3SHCTBEHHBIX OPraHW3MOB. OJKOJIOTHYECKUE |
strdeckue npodsemsl. 'MO - reHeTHYIECKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.
B Tom umcie:
Jlexmus Ne 15
Pa3nen 2. Teopus 3BoJIIOHUN
Tema 2.13BoJIFOLIMOHHAS] OUOJIOTHSI OcHoOBHoOe cofep:kaHue y4eOHOr0 MaTepHaJia OK 01, OK 02,
Buonoruu. Biustare 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OMOIOTHH U IPYTHX HAYK. OK 03, OK 04,
CBuzeTenpcTBa 3BOMIONMH. [lageoHTOI0THYECKHE: IOCICA0BATEIFHOCTD ITOSBIICHUS OK 05, OK 06,
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIHCH, Nepexoanbie popMbl. buoreorpaduueckue: OK 07, OK 08,
CXOJICTBO U paszyinuue (ayH U GJIop MaTEpPUKOB U OCTPOBOB. OK 09

3M6pI/IOJIOFI/I‘~IeCKI/I€2 CXOACTBA U pa3JINYIUA 3M6pI/IOHOB Ppa3HbIX BUJAOB NO3BOHOYHbBIX.
CpaBHI/ITeJ'H)HO-aHaTOMI/I‘IeCKI/IeZ TOMOJIOTUYHBIC, AHAJOTMYHBIC, PYAUMCHTApPHBIC
OpraHsbl, aTaBU3MBI. MOHeKyHﬂpHO-6I/IOXI/IMI/I‘{CCKI/IGZ CXO0OCTBO MCXaHHU3MOB
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HACJIECTBEHHOCTH ¥ OCHOBHBIX METa00INYECKHUX ITyTeH y BCEX OPraHU3MOB.
OpomonuonHas teopust Y. JlapsuHa. Ilpearmochuiku BO3HUKHOBEHHS JapBHHH3MA.
JBWXKyIIue CHIbI 3BOMIOUUHM BUIOB 1O JapBuHY (M30BITOYHOE PAa3MHOXCHHUE IPH
OTPaHWYEHHOCTH  PECYpPCOB,  HEONpEIENCHHas  W3MEHUMBOCTh, Ooprba  3a
CYILLECTBOBAaHHE, €CTECTBEHHBIH 0TO0D).

Cunrerndeckas teopust sBoitornu (CTD) 1 ee OCHOBHBIE MTOJIOKEHHS.
Muxkpossomronus. [Tonyasnus kak eAMHUIA BUIA U 3BOIIOLUN.

Jpwxymue cuibl ((hakTopbl) 3BOJIONMU BHIOB B mpupoje. EctecTBeHHBI 0TOOD -
HarnpasJLsIOIHi Gakrop sBoronnu. ®opMbl eCTECTBEHHOTO 0TOOPA.
[MpucocoOneHHOCT,  OpPraHM3MOB ~ Kak  pe3yjibTaT  dBOJIOUMH.  lIpuMepsr
IIPUCTIOCOOIEHHH Yy OpraHn3MoB. ApoMop(h03bI M HAHOaJalTalnm.

Bun n BunmooOpaszosanue. Kpurepun Buma. OcHOBHblE (DOpMBI BHI00Opa30BaHMS:
reorpauuecKoe, IKOJIOTHIECKOE.

B ToM umncie:

Jlexmusg Ne 16

Tema 2.2 BO3HUKHOBEHHUE U
pa3BHUTHE KU3HU HA 3emiie

OcHoBHOEe coJiepKkaHue yqe6H0r0 MarepuaJja

JloHayuHble TpENCTABICHHS O 3apOXICHWM OKM3HW. HaydyHble THIOTE3HI
BO3HMKHOBEHHS JKM3HM Ha 3emJie: abMoreHe3 U MaHciepMus. XUMHUYECKast SBOJOLHSL.
AOunoreHHbIN CHHTE3 OpraHUYeCKuX BEIIIECTB u3 HEOpPraHMYECKUX.
OKCHepUMEHTAIFHOE TOATBEPXKICHUE XHMHYECKOH sBomonmu. HawanbHble 3Tarmsl
onomornueckoit spomrormn. [wmoresa PHK-mmpa. ®opmupoBanme MeOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE IIPOTOKJICTKH. IlepBble KIETKH M HX 3BOJIONHS.
®dopMHUpOBaHKE OCHOBHBIX I'PYIII dKHUBbIX OPraHH3MOB.

Pa3Burue >xu3HU Ha 3eMIIe TI0 T€0JIOTHYECKUM 3paM.

Cuctema  OpraHMueckoro Mupa Kak oOTpaxkeHHe dBosonud. OCHOBHBIE
CHCTEMaTHYECKHE TPYIIIHI OPTaHU3MOB.

OBomronusi 4ejoBeKa. AHTpOINOJOTMS Kak Hayka. Pa3BuTHe TNpencTaBiIeHHH O
MIPOMCXOKACHUH YeoBeka. MeTo/bl U3y4eHus aHTpororene3a. CxoacTBa U pa3inyus
YeNI0BEKa U )KUBOTHBIX. CHUCTEMAaTHUECKOE MOJIOKEHHE YEIOBEKa.

Hpwxymue cuibl (pakTopsl) aHTpororeHesa. HaciiencTBeHHas HW3MEHYMBOCTH H
€CTeCTBEHHBI 0TOOp. OOIIecTBeHHBIN 00pa3 *KM3HHU, U3TOTOBICHUE OPYIHH TpyZa,
MBIIIUTEHUE, PEUb.

OCHOBHBIE CTaIMU U BETBU IBOJIIOIIUH YEJIOBEKA: aBCTPAIONMUTEKH, UeTOBEK yMEIbIi,
Yenosek npsMoxosauui, YenoBek HeaHaepTanbckui, YenoBek pasymubiid. Haxonku
HCKOMAEMBIX OCTAaTKOB, BPEMsI CYIIECTBOBAHUS, OOJACTh PAaCIpPOCTPAaHEHUs, 00BEM
TOJIOBHOTO MO3ra, 00pa3 XKHU3HH, OPYAUSL.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIlcouIHas (eBpa3uiickast),

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09
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HETpO-aBCTpallongHas (IKBaTOpHANbHAs), MOHTOJONAHAS (A3MaTCKO-aMEpUKaHCKAs).
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

B Tom uuncie:

Jlexmusg Ne 17

Paznen 3. DxoJrorus

26

Tema 3.1 Opranusmsl u
OKpy’Xaromias cpezia

OcHoBHOe cofep:kaHHe y4eOHOIr0 MaTepHaJia

Okomorusi Kak HayKa. 3aJadll W pa3felbl dKOJNOTHH. MeTOIbl HIKOJOTHYECKUX
HCCIIeIOBAHUNA. DKOJIOTHIECKOE MUPOBO33PEHIE COBPEMEHHOTO YEJIOBEKA.

Cpemsl  oOWTaHHWA  OpPraHW3MOB: BONHAs, HA3eMHO-BO3AYIIHAs, IIOYBCHHA,
BHYTPHOpPTaHU3MEHHAs.

Okonoruueckue GpakTopbl. Kiaccupukarus 3Kk0I0TuIecKux (pakTopoB: aOMOTHYCCKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. [IeiCTBHE HKOJIOIMYEeCKUX (haKTOPOB Ha OPraHU3MBbI.
AbuoTnueckie (DaKTOphbL: CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTONEPUOHU3M.
Buotnyeckre QakTopbl. Buapl OHOTHUECKHMX B3aUMOJCUCTBHUI: KOHKYPCHIIHUS,
XMITHUYECTBO, CUMOMO3 U ero ¢Gopmbl. [lapasutusM, Koomeparys, MYTYyaau3M,
KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJICOHWYCCTBO). AMEHCAIN3M, HEHUTPaIH3M.
3HaueHne OWOTHYECKUX B3aMMOJCHCTBHH JJIS CYIIECTBOBAHHUS OPTaHHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHAE XapaKTePUCTHKH MOMyanud. OCHOBHBIC TMOKA3aTeNH IOMYJISIIHH:
YHCIICHHOCTD, INIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTD, IPHPOCT, MUATparus. JJnHaMuKa
YUCJICHHOCTHU MOITYJIALINU U €€ PETYJIAIUA.

B ToM umncie:

Jlexmus Ne 18

Jlexmus Ne 19

IIpakTuueckoe 3ansaTHe Ne 4. PacyeTHble 3a1a41 Ha IPU3HAKH TTOITYJISLIAN

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09

Tema 3.2 CoobuiecTBa 1
SKOJIOTUYECKUE CUCTEMBI

IpodeccuonabHO-OPUEHTHPOBAHHOE COEPKAHME Y1eOHOr0 MaTepUaia

CoobmectBo  opranm3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasd,
MIPOCTpaHCTBEHHasL, Tpoduueckas (nmumeBast). Buabl-nomuHanTel. CBS31 B OHOIICHO3E.
Okonorndeckne cucteMsl (3kocucteMsl). [loraTne 06 3KocucTeMe W OGHOTEOnEeHO3e.
q)yHKHI/IOHaHBHBIC KOMITOHCHTBI OKOCHCTCMBI. IIPOAYUEHTHI, KOHCYMCHTHI,
penyuentsl. KpyroBopor BemiecTB M NMOTOK SHEPTHH B dKocucTeMe. Tpoduyeckue
(nmmeBble) ypoBHHM 3KOocHCTeMBI. [lnmeBble nenu u cetd. OCHOBHBIE IIOKa3aTenn
9KOCHUCTEMBI: OHomacca, NPOAYKLHS. OKOJOTMYEeCKHE IUPaMHIBL: TPOAYKIINH,
YHUCJIEHHOCTH, Onomacchl. CBOWCTBA SKOCHCTEM: YCTOWYHMBOCTb, CaMOpETyJIALus,
pazButue. Cykueccus.

ITpuponHbIe M aHTPONIOTEHHBIE YKOCHUCTEMBI.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09, IIK 3.3
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Buopaznoobpa3sme  kak  ¢akrop  ycroiiumBoctH  dKocucteM.  CoxpaHeHHe
OHMOIIOTHYECKOTO pa3Hoo0Opas3ws Ha 3emIre.

VYuenue B.U. Bepraackoro o 6mocdepe. I'paHuIs], coctaB u cTpykTypa onocdeps.
’Kusoe BemectBo m ero ¢ynkmun. OcobeHHOCTH Omocdepsl Kak TII00aIBHOI
9KOcUCcTeMBl. J[nHaMuueckoe paBHOBECHE U 00paTHas CBA3b B OMocdepe.
KpyroBopotsl BemiecTB 1 OMOT€OXMMHUYECKHE LMKIIBI AJIEMEHTOB (Yriepoja, a3oTra).
3oHanbpHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIH.

YenoBeuectBO B Onocdepe 3emin. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe.
I'mo6anbHbIe 9KOJIOrHYeCKUE MPOOIIEMEI.

CocymecTBoBaHNe NpHPOABl M 4YeioBedecTBa. CoxpaHeHHe OHMOpa3HOOOpas3us Kak
OCHOBa YCTOWYHMBOCTH Ouochepbl. OCHOBA palliOHAILHOTO YIPABJICHUS IPUPOJHBIMH
pecypcaMu U MX HCHOJIb30BaHUE. JJOCTH)KEHUsI OUOIOTHU U OXpaHa MPUPOIBIL.

B Tom uncie:

Jlexuus Ne 20

Jlexuust Ne 21

IIpakTuuyeckoe 3anaTue Ne 5. [Iuiessie ey U CETH.

IIpakTHuyeckoe 3ansaTHe Ne 6. KpyroBopoTs! BemecTB 1 OMOTEOXUMHIECKUE LIUKIIBI
JJIEMEHTOB

N NN

[pakruueckoe 3ansaTue Ne 7. buochepa — rmobampHast dKOJIOTHYECKas CHCTEMA.
I'panutpl 6uocheps

Tema 3.3 BrusiHue aHTpONOTEHHBIX
(haxTopoB Ha 6uochepy

HpO(l)eCCl/IOHa.TlbHO-OpHeHTHpOBaHHOe coaepkaHue yqeﬁﬂoro MarepuaJja

AHTpONIOTeHHbIE BO3JEHCTBHS Ha Onochepy M Ha PETHOH MPOXKUBAHUS. 3arps3HEHUs
KaK BHJ| aHTPOIOT€HHOIO BO3/EHCTBUS (XUMHYECKoe, Gpu3ndeckoe, OHOJIIOrHYECKOe,
OTXO/IbI IIPON3BOJICTBA M OTPEOIIEHNsT). AHTPONIOT€HHBIE BO3/ICHCTBHS Ha aTMOc(hepy.
BosgetictBust Ha rugpocdepy (3arps3HeHNs U X HCTOYHUKH, HCTOIIECHHS BOJ).
BospeiictBust Ha nurocdepy (nerpamaiys MOYBBI, BO3JEHCTBHE Ha TOpPHBIE NOPOJA,
Hexpa). AHTPOIOTEHHBIE BO3JCHCTBMA Ha OWOTHYecKHe coolmiecTBa (Jeca |
pacTuTenbHble COO0IIECTBa, XKUBOTHBINA MUD).

B ToM umncie:

Jlexmust Ne 22

Jlexmusg Ne 23

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09, TTK 3.3

Tema 3.4 Biausanue conpajibHO-
JKOJIOTUYECKUX (PaKTOPOB Ha
3[I0POBBE YETIOBCKA

IpodeccuoHaibHO-OPUEHTHPOBAHHOE COEPKAHME Y1eOHOr0 MaTepUaia

ORitajicHre METOJJAMH OIPEeNICHHs TOKa3aTeied YMCTBEHHOU pabOTOCIOCOOHOCTH,
00BSICHEHHUE TMOJIYYCHHBIX PE3Y/IbTaTOB U (YOPMYIHPOBAHUE BHIBOAOB (MMCHMEHHO) C
HCTIOJIb30BAHMEM HAYYHBIX MIOHATHH, TEOPUI 1 3aKOHOB.

W3ydenne MexXaHM3MOB aJanTallid OpPraHM3Ma YeJOBeKa K HH3KAM M BBICOKHM

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 08,
OK 09,1IK 3.3
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TeMIIepaTypaM 1 OOBsSCHEHHE MOIyYCHHBIX PE3YJIbTATOB U (JOPMYNHpPOBAHUE BEIBOIOB
(TMCBMEHHO) C UCTIONB30BAaHUEM HAYYHBIX MOHATHH, TEOPUIl U 3aKOHOB.

B kadecTBe TpPHUITEPOB CHIKAIOIUX pPabOTOCIIOCOOHOCTh HCIIOIB30BATh YCIOBUS
OCYIIECTBICHNS NMPO(ECCHOHATBHON JEATENBHOCTH: IIyM, TeMIlepaTypa, (pu3ndecKas
Harpyska 4 T.1.

B ToM umncie:

IIpakTnueckoe 3anaTue Ne 8. OnpeneneHue CyTOUHOIO PallOHA MUTaHUS 2
Mpakruyeckoe 3ansaTue Ne 9. Coznanne MHINBUAYATHHON MAMATKA IO OpTaHU3ANH | 2
pannoHaIbHOM (PU3MUECKOI aKTHBHOCTH B PO()ECCHOHATBLHOM AEATEIbHOCTH
Mpakruueckoe 3anaTme Ne 10. Co3maHwe WHAWBHAYAIRHOW MAMATKH 10 | 2
OpTaHM3alli  pPAIMOHATBHOW YMCTBEHHOM aKTHBHOCTH B IpOoQecCHOHAIBHON
JesITeIbHOCTH

Pasnen 4. buoJjiorusi B ;KH3HU 4

Tema 4.1 Buosiorus B )XKU3HU IIpodeccuoHaTbHO-OPMEHTHPOBAHHOE COJlePAKAHMe Y1eOHOr0 MaTepuaia OK 01, OK 02,
Hayunple mocTmkeHus B 00JIACTH TCHETHUECKUX TEXHOJIOTHH, KIICTOYHOW WH)KCHEPHUH, OK 03, OK 04,
MHILIEBBIX OMOTEXHOIOTHIA. OK 05, OK 06,
B Tom uncie: OK 07, OK 08,
MpakTuyeckoe 3anstue Ne 11. Buonorus B ku3HM M npod)ecCHOHAILHON | 2 OK 09, IIK 3.3
JeSITeIbHOCTH
IIpakTHyeckoe 3angTHe Ne 12. Brosorus B )KU3HH: BRICTYIUICHHE C NIPEe3eHTAI[EeH 2

IIpomexyTounas arrecTaums Mo AUCHUILINHE B (popme nuddepeHINPOBAHHOIO 3a4eTa 2

Bceero: 72

21




3. YCJIOBUSI PEAJTU3ALINN OBIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHue

Jlia peanuzanuu 00pa3oBaTeNbHOrO Mporecca (BceX BUIOB Y4eOHOM AESTENbHOCTH) IO
JTUCIUILIMHE UCIIONIB3YIOTCS CIIEAYIONINE ClieUalbHbIe TOMEIIEHNs, OCHAILIEHHBIE B COOTBETCTBUU
¢ [Ipunoxenuem 8 OII CIIO:

- Kabunet o61meo06pa3oBaTeIbHbIX JUCITUTIINH.

3.2. YyeOoHo-MeToau4ecKoe odecrneyeHmue
3.2.1. OcHOBHBbIE NeYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUS

Jlnst peanu3aliii porpaMMbl OMOTHMOTEUHBIH (POHI MMEET TeYaTHBIE W/HITU AIIEKTPOHHBIC
yu4eOHMKH U 00pa3oBaTelbHBIE PECYpPCHI, JOMYIICHHBIE K HWCIIOJIB30BAaHUIO IPH peaTH3aluu
obpa3zoBatenbHbIX Tporpammbl CI1O Ha 6a3ze 0CHOBHOTO 00IIero 00pa3oBaHUs:

1. buonorus: 10-if kmacc: 6a3oBbiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u np.] ; pea. B. B. Ilaceunuk. — 5-e u3a., crep. — Mocksa :
ITpoceemenue, 2023. — 223 c¢. — ISBN 978-5-09-103624-4. — TekcT : 2yeKTpoHHBIN // JIaHb :
JNeKTpoHHO-OMOmmoreynass cucrema. — URL:  https://e.lanbook.com/book/334994  (nara
obparmenusi: 01.04.2025). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

2. buonorus: 11-ii xmacc: 6a3oBblid ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6moB [u ap.]. — 6-e u3x., crep. — Mocksa : [Ipocsemenue, 2024. — 272 c.
— ISBN 978-5-09-112165-0. — TexkcT : snekTpoHHBIA // JlaHb : 31€KTPOHHO-OMOIHOTEUHAs
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3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. http://resh.edu.ru/ - «Poccuiickas 371eKTpOHHAS KO
2. http://256.ru/ - «HOpMaIIMOHHBIE TEXHOJIIOTHH B 00Pa30BaHHUM)
3. https://www.kop.ru/ - «Karanor o0pa3oBaTeiIbHBIX POrPaMM)
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4.  KOHTPOJb M OIIEHKA PE3YJLTATOB OCBOEHMSI
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

Kontposnb u oleHKa packpbIBalOTCA 4Yepe3
NpUOOpeTeHHbIe O00YYarOMIMMHCS — YMEHUS,

poecCHOHANBHBIX KOMIIETSHIIUN

pe3yibTaThl, YCBOCHHBIE 3HAHUS U
HampaBlieHHbIE Ha (QopMHUpOBaHHE OOUIMX U

Pe3ysabTaThl 00yUeHus1
(B1ageHusi, yMeHUs1)

IMoka3aTenn oleHKH pe3yJibTaTa

THn OeHOYHBIX MEePONIPUATHI

Baanern/IlonumMars/3HATh:

- 3HaTh MECTO W pPOJb OHONOrHU B
cucTeMe Hay4HOTO 3HAHMS
€CTECTBEHHBIX HayK, B (hOPMHUPOBaHUU
COBPEMEHHOH  €CTECTBEHHO-HAyYHOU
KapTHHBI MHpa WU Hay4HOTO
MHPOBO33PEHHUS, O BKIaAe POCCUHCKUX
1 3apyOeXHBIX YYCHBIX-OHOIIOTOB B
pasBUTHE Ouonoruy,
(YHKIMOHATBHOM IPaMOTHOCTH
YeJoBeKa Ul PELICHHs >KU3HEHHBIX
3a1ad;

- 3HaeT MECTO U pOJib OWOJOTHU B
CHUCTEME HAYYHOTO 3HaHUS
CCTECTBCHHBIX HAyK, B (hOPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HayYHOU
KapTUHBI MHUpa u HAYYHOTO
MHpPOBO33PEHUs, 3HAaeT O  BKJIaJe
POCCHHCKMX © 3apyOeKHBIX YYCHBIX-
OmosloroB B pa3BUTHE  OHMOJIOTHH,
(yHKIIHOHATBHOU rPaMOTHOCTH
YenoBeKa JUIS PELICHUS JKU3HEHHBIX
3aad;

Texymwii KOHTPOIJIb B hopMe:

- MMCBMEHHOT'O OIpoca II0 TeMaM
1.1,1.2;

- BBIIIOJIHCHUS TC€CTOBBIX 3aﬂaHHﬁ
o Teme 2.1, 2.2

- yMeThb pacKphIBaTh COJAEPKAHHUE
OHMOJIOTHYECKUX TEPMUHOB U HOHATHIH:
JKH3HB, KJIETKa, OpraHM3M,
MeTaboam3M  (OOMEH  BEIIECTB H
npeBpalliecHue SHEPTHH), TOMEOCTa3

(camoperysus), YpOBHEBas
OpraHu3aLus JKHBBIX CHCTEM,
CaMOBOCIIPOHM3BEACHHE

(penpoxykmwisi),  HACJIEACTBEHHOCTH,
W3MEHYUBOCTh, POCT H pPa3BUTHE;
9BOJIFOIHS

- pacKpbIBacT coJiepxKaHue
OMOJIOTMYECKUX TEPMUHOB W TOHATHH:
JKM3Hb, KJIETKa, OpPraHu3M, MeTaboin3M
(oOMeH BemecTB U IpeBpallleHUe
SHEpPTrHur), TOMEOCTa3 (caMOpETyIISIH),
YPOBHEBAsi OpPraHHU3alMs KUBBIX CHCTEM,
CaMOBOCIPOM3BEACHHE  (PEIPOIYKIHS),
HACJIeICTBEHHOCTh, H3MEHYUBOCTh, POCT
Y Pa3BUTHUE; BOJIOLIHS

Texylmuii KOHTPOJb B hopMme:

- MUCHMEHHOTO OMpOca M0 TeMaM
1.1,1.2;

- MUCBMEHHOTO OIpoca M0 TeMe
1.3;

- BBITIOJTHEHHUS TECTOBBIX 3aaHMIM
o teme 1.4;

- BBITIOJTHEHHUS TECTOBBIX 3aaHUM
o teMme 2.1, 2.2;

- BBINOJHEHUS, O(MOPMIICHUS U
3aIUThl MMPAKTUICCKOTO 3aHSITHUS

Ne 1.

- yMeTb u3JaraTb OHOJOTHYECKHE
Teopud  (KJIETOYHAs, XPOMOCOMHasd,
MyTallMOHHAs, LEHTpaJbHas JorMa
MOJICKYJISIpHOM OMoorun), 3akoHsl (.
Mennens, T. Moprana, H.UA.
BaBwioBa) u ywenus (o IUEHTpax
MHOT000pa3uss ®  NPOUCXOXKICHHS
KYJIbTYPHBIX pacTeHuit H.N.
BaswuiioBa), ompenensTh TPaHUIBI UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

- wu3naraeT OHOJIOTMYECKHE TEOpUH
(xyerouHas, XPOMOCOMHas,
MyTallMOHHAsl,  IEHTpaJibHAas  JOrMa
MOJIEKyIsipHO# Ownonorum), 3akoHbl (I
Mennens, T. Moprana, H.W. Basunosa)
n ydeHus (0 IEHTpax MHOrooOpasus u
MPOUCXOXK/ICHHST KYJIbTYPHBIX PacTCHHI
H.M. BaBunosa), ompenemnsieT T'paHHIBI
MX TIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

Texyluii KOHTPOJb B hopMme:
- BBIIIOJIHEHHS TECTOBBIX 3aJlaHUIl
o teme 1.5.

- BJIaACTh METOAaMHU Hay4YHOI'O
[TO3HAHUS B OMOJIOTHH: Ha6J'IIO,HeHI/I€ u
OIMMCAHUE JKUBBIX CUCTEM, IMPOLECCOB

n HBHCHHﬁ, OopraHusanus n
MMpOBEACHUEC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABUKCHHUEC

TUTIOTE3bI, BBISBISTH  3aBUCHMOCTH
MEXIy HCCIEeNyeMbIMU BEINYMHAMH,
OOBSICHATH TIONyYEHHBIE PE3YNBTATEHI,
WCIIONIB30BAaHHBIX HAYYHBIX ITOHATHH,
TEOPH ¥ 3aKOHOB, YMETh [eNaTh

- BJIaACCT METOAAMH HAYYHOI'O IMTO3HAHUA
B OMOJIOTHU: Ha6J'IIO,H€HI/I€ n OIIMCAaHHuC
JKUBBIX CHCTEM, IIPOLCCCOB U ﬂBHeHHﬁ,

OpraHu3anus u IPpOBCJACHUC
OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABUTACT THIIOTEC3hI, BBIABIIACT

3aBUCHUMOCTH MEXKITY nucciIeAyEMbIMHU
BCIIMYMHAMH, 00BsICHSIET TMOJTYYCHHBIC
PE3yIBTATHI, MCIIOJIF30BAaHHBIX HAYYHBIX
MOHSATHUNA, TEOPUH H 3aKOHOB, YMEET
JenaTh  BBIBOABI  Ha ~ OCHOBAHHU

Texymwii KOHTPOJIb B hopMe:
- IMCHMEHHOTO OIpoca MO0 TeMe
11,12
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BBIBOJIBI Ha OCHOBAaHHMHU MOJYYEHHBIX
pe3yJbTaToB;

TIOJIyYCHHBIX PE3yJIbTATOB,;

- yMeTb BBIACIATH CYIIECTBCHHBIC
MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpTaHU3MOB,
OCOOCHHOCTH  TPOIIECCOB:  OOMeEHa
BEIECTB U TMPEBPAIICHUS] SHEPTUU B

KJIeTKe, (POTOCHHTE3a, ITIACTHYECKOTO

- BBIGNSACT CYIIECTBCHHBIC NPHU3HAKA
BUPYCOB, KJIETOK IPOKAPUOT U SyKapHOT,
OJHOKJICTOYHBIX M  MHOTOKJIETOYHBIX
OPraHu3MOB, OCOOEHHOCTH IIPOLECCOB:

oOMeHa BelecTB M  MpeBpalleHus
SHEpPrUM B  KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO W JHEPIreTUYECKOTro

Texymmwii KOHTPOJIb B hopMe:

- HNUCBMCHHOT'O OIIpOCa MO TEME

1.3;

- BBIIOJIHEHHUS TECTOBBIX 3aJaHUI

o teme 1.4;

- BBIINOJIHEHHUS TECTOBBIX 3aJaHMI

o teme 1.5;

71 SHEPreTUIECKOTO oOMeHa, | oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, | - BBHINONHEHUS, OQOPMIICHHS H
XEMOCHHTE3a, MHTO3a, Meio03a, | OIUIOJOTBOPEHHS, Pa3sMHOXCHUSI, | 3aIMUTHl MPAKTHIECKOTO 3aHITHUS
OTUIOIOTBOPEHUS, Pa3sMHOKCHHUS, | HHIAUBHIYAJIFHOTO pa3BUTHsA opraHm3ma | Ne 1.

WHIUBUAYAIEHOTO pa3BuTHs | (OHTOTEHE3);

opranusMa (OHTOT€He3);

- yMeThb TPHUMEHATH IIOJyYCHHBIE | - TPUMEHSET MOJydeHHbIe 3HAaHUsS Juisl | Tekyuiuid KOHTPOJIb B popMme:
3HAHUS IS 00bsICHEHHUS | OOBSICHEHNSI OMOJIOTHYECKHX IPOLECCOB | - BHIIOJHEHUS! TECTOBBIX 3aJaHUI
O6MOJIOTHYECKHUX IIPOLIECCOB U | ¥ SBICHUH, AJI NPUHATUSA NPAaKTHUECKuX | 1o teme 1.5;

SIBIICHUH, TS IPUHATHS | PELICHUM B IIOBCEAHEBHOM JKU3HU C | - BBIIOJIHEHMS TECTOBBIX 3aJlaHUU
MPaKTHIECKUX pemeHnit B | menplo  obecreyeHuss  Oe3omacHocTH | 1o Teme 3.1,

MOBCETHEBHOW  JXM3HM C  LENBIO | CBOETO 3/I0POBBSI u 3JI0POBBSI | - BBINOJHEHUS, O(QOPMIICHHA U
obecrieueHnst 0E30MACHOCTH CBOETO | OKPYXKAalOUIMX  JIIOAEH,  COONIONaTh | 3aIlUThl NPAKTHIECKHX 3aHITHS
370pOBbsSI M 3JI0POBbSl OKPYXKAIOLUX | HOPMBl ~ I'paMOTHOro  mnoBexeHuss B | Ne4,8.9,10,11,12.

TN H, co0moaTh HOPMBI | OKpYXKaromein TIPUPOTHOM cpexne,

TPaMOTHOTO MIOBEJICHUS B | OHUMAET HEO0OX0AUMOCTh

OKpy>Karoulell  NpUpPOAHOW  Cpene, | UCIOJIb30BaHUsA JIOCTHKEHUN

MOHUMATh HEOOXOJAUMOCTb | COBPEMEHHOM 6uonoruu u

HCTIOJIb30BaHUs JIOCTIDKEHUI! | OMOTEXHONOTHI U1 pallOHAJIIBHOTO

COBPEMEHHOM 6monorun U | IPUPOAOIOJbL30BAHUS;

OMOTEXHOJIOTUIH AJIse palilMOHAJIbHOTO
MMprUpOAONOJIb30BaAHUS;

- yMeThb pemiath  3JEeMEHTapHbIC
TeHETHUYECKHE 3aJa4¥ Ha MOHO- H
JUTHOPUIHOE CKpelIrBaHue,
CIIETUIEHHOE HacJIeI0BaHUE,

COCTaBJIITh CXEMBbI MOHOFI/I6pI/I}1HOFO

CKpEUIMBaHUSA U1  HpeAcKa3aHus
HacJeJ0BaHUsA MIPU3HAKOB y
OpTaHU3MOB;

- pemaeT 3JICMCHTAPHBIE TCHETUYCCKUC

3aJayd  HA MOHO- W JUTHOPUIHOE

CKpCIIUBaHUEC, CHCIVICHHOC

HACJIC[IOBAaHHUE,  COCTABJISCT  CXEMBI
MOHOTHOPHUIHOTO JUIs

MpeaACKa3zaHusA HaCJI€AOBaHUA IMPHU3HAKOB

CKpelllUBaHUs

Yy OpPTraHU3MOB;

Texymwii KOHTPOJIb B hopMe:

- BBIIIOJIHCHUA, O(l)OpMHeHI/IH n

3alIATBl TPAKTHYCCKUX 3aHATHH

Ne 2, 3.

- YMETb BBIIOJHATH J1A0OPaTOpPHEIE U
npakTHYeckue paboTel, CcoOMoaaTh
npaBwia npu pabore ¢ y4eOHBIM U
nmabopaTopHEIM 000pyI0BaHUEM;

naboparopHbie u
paboTel,  coOmonaer

- BBINOJHSCT
NpPaKTUYECKUE
npaBmia npu paboTe C ydeOHBIM H
nmabopaTOpHEIM 000PYIOBaHUEM;

Texymwii KOHTPOJIb B hopMe:

- BBIIIOJIHCHUA, O(bOpMJ'IeHI/IH n
3alIATBl MOPAKTHYCCKUX 3aHITUI

Ne 1-12.

- YMCTb KPUTHYCCKHU OLCHUBATHL U

MHTEPIIPETUPOBATH HHPOPMAIIHIO
OHMOJIOTHYECKOTO COJIepIKaHusI,
BKITIOYAOIIYIO MICEBIOHAYYHBIC

3HAaHUA W3 pas3IndHbIX HNCTOYHHUKOB

- KPUTHUYECKH OLICHHUBAET u
HUHTEPIPETUPYET HHPOPMAIIHIO
OHMOIOTHYEeCKOTO COJZIEpKAHMUSA,

BKJIIOYAIOILIYI0 ICEBJOHAYYHbIE 3HAHUS
U3 Pa3IUYHBIX MCTOYHHUKOB (CpeacTBa
MaccoBOH uHpopmanuy,
MOMYJISIPHBIE  MaTepHuajbl),
aCIEKThl COBPEMEHHBIX HCCIIEOBAaHUN B

Hay4HO-
JTUYECKHE

OHOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH,

Texymwii KOHTPOJIb B hopme:

- MIUCBMCHHOT'O OIpoca 1o TeMamM

1.1,1.2.

(cpenctBa MaccoBoil  MH(pOpMAaIHH,
Hay4HO-TIOIYJISIPHBIE MaTepHaIbl),
9THYECKHE aCIEKThl COBPEMEHHBIX
HCCIIeTI0BAaHUIA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJOT U,

- yMeTh CO3/1aBaTh COOCTBEHHBIC
MUCEMEHHBIE W YCTHBIE COOOIIEHWUS,
0bo0mas OMOJIOTHIECKYIO

- co3maer cOOCTBEHHBIE INMHMCBMEHHBIE U
COOOIIEHMS, 0000mas
HH(DOPMAIIHIO u3

YCTHbIE
OMOJIOTUIECKYIO

Texymuii KOHTPOJIb B hopme:

- BBINIONHEHHUS, O(OPMIICHUS U
3aIUTHl TPAKTUYECKUX 3aHATHA
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nHpopManuo n3 HECKOJIBKUX
HCTOYHHMKOB, T'PAMOTHO HCIIOJIb30BAThH
TIOHATHIHBIA anmapar OHOIOTHH

HECKOJBKMX  HCTOYHHKOB, TPAaMOTHO
WCIIONB3YeT  TOHSATHUHHBIM  ammapar
Omosrorumn

Ne 1-12.

- YMEThb O(l)OpMJ'IHTL JOKYMCHTAI IO,

- opopMIISIeT JOKYMEHTALIHIO;

Texymuii KOHTPOJIb B (hopMe:

- BBINOJHEHUs, OQOpMIICHUS |
3aLUTHl IPAKTUYECKUX 3aHATUH
Ne 5-12.

- YMETh KOHTPOJHMPOBATh COOIIOJICHUE
MEPCOHATOM  TPeOOBaHWH  OXPaHEI
TpyJa, IPOMBILUIEHHON U MOXKapHOU
6e3omacHoCTH.

- KOHTPOJIUPYET coOuroieHe
MEPCOHATIOM TPeOOBaHMI OXpaHbI TPy.a,
IIPOMBIILITIEHHON u [I0’KapHOU
6e3omacHoCTH.

Texymuii KOHTPOJIb B (hopMe:

- BBINOJHEHUA, O(GOpMIICHUS W
3alIUThl MPAKTUYECKUX 3aHATHH
Ne 5-12.

HepequL OLCHOYHBIX MepOHpHHTI/Iﬁ, MmoAuIC)KalluX OLECHKE B paMKaX TCKYIIECTO KOHTPOJIS U

HpOMGX(YTOqHOﬁ arrecranuu,

[Tpunoxxenusx 1,2 k paboyeii mporpaMme yueOHOM TUCIUIINHBL.

N KOMIUICKT KOHTPOJbHO-OLCHOYHBIX CpCIACTB IIPUBCACH B
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