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Pabouass nmporpaMma [AMCIMIUIMHBI COCTaBjieHa B COOTBeTCTBMM C  DejepanbHbIM
rOCyJJapCTBEHHBIM ~ 00pa3oBaTe/lbHbIM  CTaHAApTOM  MpodeccHoHa/bHOrO  00pa30BaHUS IO
HarpaB/ieHHI0 MOATroTOBKM  (cnemuanbHocTh): PI'OC  26.02.06 Okcrinyartauus  Cy[JOBOTO
3/1eKTpO000OPY/JIOBaHUST U CPEJICTB aBTOMATHKW, YyTBepKAeHHOTro [Ipuka3oM MWMHIIpOCBeIleHus
Poccum ot 13.12.2024 Ne 893

ABTOp paboueii MpOrpaMMbI:
T.H. CrerntanoBa

Pabouast mporpamma ozfiobpeHa Ha 3acesanny [LIMK

npotokon Ne _1 ot «_28 » _ aBrycra 2026r.

[Ipencenarens [[MK / — (Kpununema HA./

«28» amrycra 2026 .



1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30BATE/IbHOM U CIUILIMHBI «BOJIOT UST»

1.1. MecTo AMCLMIUIAHBI B CTPYKType o0pa3oBaTenbHoi nporpammbl CITO

Ob1eobpasoBarenbHast ~ AWCUUIUIMHA — «buosorusi»  siBnsieTcsi  00si3aTe/IbHOM — YaCThIO
o6111e06pa3oBaTe/IbHOTO I[MK/Ia 0Opa3oBaTe/ibHOM MporpamMmbel B cootBeTcTBUHM ¢ @I'OC CITIO 1o
crieraabHOCTH 26.02.06 DKCrtyaTarusi CyJo0BOro 3/1eKTPo000py0BaHMs ¥ CPeZICTB aBTOMaTHKH

1.3. ITesi ¥ 1IaHUpyeMble pe3y/1bTaTbl 0CBOeHHS AMCIUILIUHBL:

Cogeprkanve TIporpamMMmbl  001jeoOpa3oBaTenbHON AUCLMIUIMHBL «BUO/Orvs» HampaB/ieHO Ha
JIOCTIDKeHUe pe3y/bTaToB ee M3yueHWs B cooTBeTCTBUU C TpeboBaHusmMu ®I'OC COO c yuerom
npodeccroHanbHOM HarpasieHHocTH PI'OC CII0.

Llens u3yvyenus: pucuuruiiHbl «buosorvs» Ha 6a30BOM ypOBHe — OB/afieHHe O0YyYaroIMUCS
3HaHUSIMM O CTPYKTYPHO-(YHKLJUOHA/bHOM OpraHM3aliM J>KUBBIX CHCTEM pasHOTO paHra u
nproOpeTeHre YMeHUI MCII0/Ib30BaTh 3TU 3HAHUS /ISl TPAMOTHBIX AeCTBUM B OTHOILIEHUH 00BEKTOB
JKUBOW TIPUPO/IbI U PellieHtsl Pa3/IMUHbIX )KU3HEeHHbBIX MTPobJieMm.

IocTwkeHue e/ W3YYeHUs] JUCLIMIUIMHBI «Buosnorus» Ha 6a30BOM ypoBHe 0becrieunBaeTcs
pellieHreM C/IeyHIIMX 3aau:

- OCBOeHHEe O0yYaroIMMUCS CUCTeMbl 3HAaHUM O OHOJIOTUUECKHUX TEeOpHsiX, YUeHMsX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TMI0Te3ax, MpaBuiax, CIyKalluX OCHOBOM /it JOPMUPOBaHUS Mpe/CTaB/IeHUI
0 eCTeCTBeHHOHAYYHOM KapTHHE MHpa, 0 METOZaX HayuyHOro TMO3HaHHs, CTPOEHHUH, MHOT000pa3uu
U 0COOEHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHSI OpraHW3allViM, BBIJAIOIIUXCS OTKPBITHUSIX U
COBpEMEHHBIX MCC/IeZIOBAHUSAX B OUOIOTUM;

- (dopmupoBaHUe y o0yuarIuXxcs M03HaBaTe/IbHbIX, HHTeJJIeKTya/IbHbIX
M TBOpUECKHMX CIOCOOHOCTeM B  TIpOljecCce aHa/lk3a [JaHHBIX O TYTAX  Pa3BUTHUS
B OMOJIOTMM HAayUHBIX B3TJIAJI0OB, UJeW W TIOAXO0B K M3YUEHHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS
opraHu3aluy;

- CTaHOB/IEHWe Yy OO0ydYarIuxcs o0med KyabTypbhl, (DYHKIMOHA/JLHOW TPAMOTHOCTH, pa3BUTHE
yMeHUH OOBSCHATh U OL€HWBATh SIBJIEHHSI OKPY)KAloOIlero MHpa >KHBOW TPHUPOZBI Ha OCHOBAHWUHU
3HAHWM U OTIBITA, MTOJTyUeHHBIX TIPY U3yUeHU OUO0JIOTHHY;

- (GopmHpoBaHKe y 00yvaromMXCs YMEHHM W/UTIOCTPHUPOBATh 3HaueHWe OHOJIOrMUYecKUX 3HAaHWHM B
TPAKTUUeCKOW [esiTeIbHOCTU UesioBeKa, Pa3BUTUM COBPEMEHHBIX MeAULIMHCKUX TeXHOJOTMM U
arpobHOTexXHOJIOTHH;

- BOCIUTaHUe YOeKIEHHOCTH B BO3MOXXHOCTU TI03HAHUS UeJIOBEKOM YKHUBOM

- TIpUpPOAbI, HeOOXOAMMOCTH OEpe)KHOro OTHOILEHWS K Hel, COOJIOZIeHHsT 3TUYECKMX HOPM IIpH
MpOBeZieHNH OHOJIOTUUeCKUX UCC/IeI0BaHUI;

- 0CO3HaHWE LIEHHOCTH OMOIOrMYeCKUX 3HAHUH [JIs TIOBBIIEHNUs YPOBHS 3KOJOTMUYECKOH KY/IbTYPBI,
J71s1 pOPMUPOBaHUsl HAYYHOTO MUPOBO33DEHUSI;

- TpUMeHeHue TIPUOOPeTEHHBIX 3HaHUM u yMeHUI B MOBCEeJHEBHON  JKW3HU
IS OLeHKM TIOC/IeICTBUM CBOeH [eATe/IbHOCTM [0 OTHOIIeHUID K OKpYyXKarollen cpefe,
CoOCTBEHHOMY 3/10pOBBIO, 000CHOBaHUe U CODI0/IeHre Mep TPOPUIAKTHKY 3a00/1eBaHUA.

1.2.2. TIlnaHupyemble pe3yabTaThl OCBOEHHs 00mieo0pa3oBaTe/JlbHOM JAUCHUIUIMHBI B
coorBeTrcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHWe [JUCLUIUIMHA UMeeT TIpM  (OPMUPOBAaHMM W  PasBUTUM OOIMX U



nipodeccronansHbix KomneteHuuii: OK 01, OK 02, OK 04, OK 07, TIK 3.5.

O6mme kommereHIMA W TpodeccroHanbHble KomrieTeHind PI'OC CIIO B cooTHeceHWH C
JMMYHOCTHBIMH, MeTaripeIMeTHLIMU U TIPeIMETHBIMHU pe3y/ibTaTaMu 00ydueHUst 6a30BOT0 YPOBHS
@®T'OC COO mnpecTaBsieHbl B Tabuie:



Kopa u IInanupyeMsle pe3y/ibTaThbl 0CBOEHHUS AUCLUANIMHbI
HauMeHOBaHHe
‘boPM“PyeMb{X O6mme JucnyMn/IMHapHbIe
KOMIIeTeHI{UH
OK 01. JIMYHOCTHBIE pe3yabTaThl [JO/DKHBI OTpakath B dyactw: | ITP6 1. ChopMHpPOBaHHOCTh 3HAaHWM O MeCTe W POk OHONIOTHH

Bribupats crioco6sl
pereHus 3aJau
ripoceccroHaNTbHOM
JeaTeIbHOCTU
TIPUMEHUTETHHO

K Pa3/IMYHbIM
KOHTEKCTaM

TPY/IOBOT'O BOCITUTAHMS:

- TOTOBHOCTh K TpPYAY, OCO3HaHWe I[eHHOCTH MacTepCTBa,
Tpyo/o0ue;

- TOTOBHOCTh K aKTHBHOU [IeSTebHOCTA TeXHOIOTMUeCKOn
u COL[MA/TbHOM HarpaB/IeHHOCTH, CTIOCOOHOCTh
WHULIMMPOBATh, MJIAHUPOBATh U CAMOCTOSITE/IbHO BBITO/IHATh
TaKyH J1esiTeJTbHOCTh;

- UWHTepec K pa3/uuyHbiM cdepaM MpodeCcCUOHATBLHOM
JesITe/TbHOCTH.

MeTtanpeaMeTHbIe pe3y/abTaThl JO/DKHBI OTPaXKaTh:
OBnazieHyie YHUBEpPCATbHBIMUA yueOHbIMY TI03HABaTe/TbHBIMU
JIeCTBUSIMU:

a) Oa30BbIe JIOTHUECKUe [IeHCTBUS:

- CaMoCTOsSITe/IbHO (OPMY/UPOBaTh M aKTyaJU3UpPOBaTh
nipobJieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYI[eCTBEHHbIA TPU3HAK WIM OCHOBaHUS
JUTs1 CpaBHeHUs, Kiaccudukaiuu u 060011ieHus;

- OTIpeJieNIATh Lie/N [IesiTeTbHOCTH, 3a/laBaTh TlapaMeTphbl

Y KDUTEPUH UX IOCTYKEHUST;

- BBISIB/IATH 3AKOHOMEPHOCTH U TIPOTUBOPEUHSI

B PacCMaTpPUBAaeMbIX SIBJIEHUSIX;

- BHOCUTb KOPPEKTHBBI
COOTBETCTBHE De3yJ/IbTaTOB
TIOC/IeICTBUH JIeSITe/IbHOCTH;
0) Oa30BbBIe HUCC/Ie[IOBATETLCKHE TeHCTBUS:

- BJIa/IeTh HaBbIKAMH yueOHO-KCCIeJ0BaTeIbCKOM

W TIPOEKTHOH [eSTe/IbHOCTH, HaBbIKAMHM  pa3peleHust
rpobsieM;

- BBISIB/ISIT IPUUHUHHO-C/I€ZICTBEHHBIE CBSI3U

B [1edTe/JIbHOCTb, OLI€eHHMBATH
nejsdM, OLEeHUMBATb PUCKU

B CHCTeMe HAy4YHOIrO 3HaHMs; (PYHKLMOHA/IbHOM TPaMOTHOCTU
yesiOBeKa /IJisl pellleHusl )KU3HeHHbIX 1pobJiem.

ITP6 2. CdopMHpPOBAaHHOCTH YMEHHSI PACKphIBaThb COJieprKaHHe
OCHOBOIIO/IATAOIIMX OWOJIOTMYECKUX TEPMHHOB W TIOHSTHI:
JKU3Hb, KJ/IeTKa, TKaHb, OpraH, OpraHusM, BHJ[, TOIYJIALKS,
sKocucTeMa, buoreHo3, 6rocdepa; Metabos3m (0OMeH BellleCTB
YW T[peBpallleHWe SHepruu), Tromeocras (camopery/sius),
OuocuHTe3 OenKa, CTPYKTypHas OpraHW3allvsl >KUBBIX CHCTEM,
[UCKPETHOCTb, CaMOperyJIALs, CaMOBOCIIPOM3Be/leHHe
(penpopyKuys), Hac/eJCTBeHHOCTb, V3MEeHUYMBOCTb,
3HEepro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBasl OpraHu3aLjusl.

ITP6 3. ChopMHUPOBAaHHOCTH YMEHHUs PAaCKphIBaThb COjiep>KaHHUe

OCHOBOTIOJIATAlONINX ~ OWOJIOTMUECKUX TEeOpUd W THUIOTe3:
K/IeTOYHOW, XPOMOCOMHOM, MYTaLMOHHOM, 3BOJIFOLIMOHHOM,
TPOUCXOXKEHUS )KU3HHU U YesI0OBeKa.

I1P6 4, CdopmrpoBaHHOCTb YMeHUsI pacKpbIBaTh

OCHOBOIIO/IAraromye O1ooruueckre 3aKOHbI M 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H./. BaBumoBa, 3. I'ekkes,
®. Mronnepa, K. bapa), rpaHuipl X NMPUMEHUMOCTH K >KHBBIM
CcUCTeMaM.

ITP6 5. IpuobpeTeHue orbiTa MPUMEHEHUs OCHOBHBIX METO/IOB
HAyYHOT0 TI03HAHUS1, UCTIO/b3YeMbIX B OMOJIOrHM: HaOJII0JeH s

Y OIMCAHMS JKUBBIX CUCTEM, IPOLIeCCOB U SIBJIEHUM; OpraHu3aLun
U TIpOBe/ieHHs1 OMOJIOTMUeCKOrO SKCTIIePUMEHTa, BbIIBYKEHUS
TUNOTe3, BBbIBJIEHUS 3aBUCUMOCTA MeXAY UCC/IeyeMbIMU
BeJIMYMHAaMU, 00BbsICHEHUST T0JTyYeHHBIX pe3yJIbTaToB
¥ (QOpMy/JMpOBaHUs BBIBOJOB C HCIO/b30BAHMEM HAyUHbIX
TIOHSTUM, TEOPUM U 3aKOHOB.

ITP6 6. CchopMHUPOBaHHOCTb YMEHHS BbIIENATh CYI[eCTBEHHbIE
MPU3HAaKW  BHUPYCOB, KJIETOK TMPOKApUOT U  3YKapHoT;




Y aKTya/IM3UpOBaTh 3a/iauy, BbI[BUTaTh TUIIOTE3Y
ee peIlleHHs], HaXOJWUTb AapryMeHThI [l [JOKa3aTe/bCTBa
CBOMX YTBep)K[EeHWH, 3aJaBaTh MapaMeTpbl W KPUTEPUH
pelleHMs;

- aHa/IM3UpPOBaTh TIOJyUYeHHbIE B X0/ PpeIleHHs 3aJaud
pe3y/bTaThl, KPUTHUECKA OL[€HMBaTh HX [JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;
pa3pabaTbIBaTh IUIaH pelleHus MPob/eMbl C yUeTOM aHa/IM3a
HMEIOIIUXCsl MaTepHa/ibHBIX U HeMaTepHaibHbIX PeCypCOB;

- YMeTb MePeHOCHTh 3HaHHS B TI03HABATeIbHYIO

U MPAKTUUECKYI0 06/1aCTH KU3He1esITe/TbHOCTH;

- YyMeTb MHTErpPUPOBATh 3HAHWsS W3 Pa3HbIX IPeJAMETHBIX
obsacTel;

- BBIIBUraTh HOBBIe WJIeH, TpejjaraTb OPUTHHAbHBIE
TIOZIXO/Ibl U PEeIIeHUSI

OJJHOK/IETOYHbIX U MHOTOK/JETOUHBIX OpPraHMW3MOB, BH/OB,
61oreoLeHO30B U 3KOCHUCTEM; OCOOEHHOCTH TPOL[eCCOB 0OMeHa
BelleCTB M TIpeBpallieHUs] SHepruud B KjeTkKe, (OTOCHHTE3a,
TUIACTUUECKOTO U JHEepPreTMUeckoro oOMeHa, XeMOCHHTe3a,
MHTO3a, Meli03a, OIIOJOTBOPEHHs], Pa3BUTUS U pa3MHOKEHW,
WH/IMBU/yalIbHOTO Pa3BUTHsI opraHu3Ma (oHToreHe3a), 60pbOBI 3a

CyIIeCTBOBaHWEe, eCTeCTBEHHOro O0TOopa, BHA000pa30BaHM,
TIPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpefie OOWTaHWsl, BIIMSHUS
KOMITOHEHTOB ~ JKOCHCTEM,  AHTPOTOTE€HHBIX  HW3MEHEeHWH

B 9KOCHCTeMax CBOei MeCTHOCTH,

KpPYTOBOPOTA BeIIeCTB U MpeBpalieHre SHeprun B buocdepe.

IIP6 7. CdopMHUPOBaHHOCTH YMeHUsI TIPUMEHSITb TIOJy4YeHHbIe
3HaHWS 711 00bsCHEHUsT OMOJIOTUUECKHX TIPOIIECCOB U SIBJIEHUH,
JJ1s1 TIPUHSITUS TIPAKTUYECKUX PellieHr B MOBCeJHEBHOM >KU3HU

c uenbio obecrieueHWss 0e30MACHOCTH CBOErO 3/10POBbsS U
3/10POBbsl OKPY’KaloIUX Jrofiel, coboieHust 30poBoro obpasa
JKA3HU, HOPM IPaMOTHOI0 MOBe/IeHUsI B OKPY>Karole TPUPOHOU
cpefie; TIOHUMaHue HeoOXOAMMOCTU WCTIONb30BaHUS JOCTKEHUN
COBpEMEHHOUW OHOJIOTUM M OUOTEeXHOIOTUH /i parfiOHATBHOTO
TIPUPOZOTIO/TH30BAHUSI.

IIP6 8. CdopMHPOBAHHOCTH YMEHHUsI peIlaTh OWOIOTUYeCKHe
3a/laum, COCTaB/ISITh TeHOTUITYEeCKHe CXeMbl CKPell[UBaHMUs

JUI pa3HbIX TWUIIOB HAC/e/[OBAHUSI TIPU3HAKOB y OPraHU3MOB,
COCTaBJIATh CXeMbI TlepeHoca BellleCTB U 3HePrvU B SKOCUCTeMax
(L1eTM MUTaHWS, TIUILEBbIE CETH).

IIP6 9. CdopMUPOBAaHHOCTb YMEHUM KPUTHYEeCKU OLeHUBAThb
vHbOpMalMi0  OUOJIOTUYECKOTO  COZIEP)KaHMs, BK/IFOUAIOIIYIO
TICeB/IOHAayUHble 3HAHWSI W3 Pa3/MUHBIX MCTOUYHUKOB (CpefcTBa
MaccoBod MH(OpMaLUM, HAy4YHO-TIOMYJIsSipHble  MaTepuasibl);
WHTEepIpeTUPOBaTh 3TUYeCKUe aCIeKThI COBpeMeHHBIX
WUCC/IeIoOBaHUM B OWOJIOTHHM, MeAWI[UHe, OWOTEeXHOJIOTUY;
paccMaTpuBaTh  IyiobanbHbIe  3KOJIOTHUECKHWe  IMpo0OsieMbl
COBPEMEHHOCTH, (OpMHUpOBaTH 110 OTHONIIEHWIO K HUM
COOCTBEHHYHO MO3ULIHIO.

ITP6 10. CchopMHpPOBAaHHOCTL YMEHMH CO37laBaTh COOCTBEHHBIE




MMUChbMEHHBbIE M YCTHBIE COOOIIEHUS Ha OCHOBe OHOIOrMUecKoiu
vHboOpMaLMi M3  HECKOJbKMX  HCTOYHUKOB,  TPaMOTHO
WCTIO/Ih30BaTh MOHSTHUMHBINA anmapaT OHoIorum

OK 02.
HNcrnonb3oBats
COBpeMeHHbIe
CpeZCcTBa MOMCKa,
aHasmm3a

Y UHTepIipeTaLuu
vHdopMalu

Y UH(OpMaLMOHHbIe
TeXHOJIOTUH [IJIsI
BBINOJIHEHUS 3a/ja4

JIMUHOCTHBIE pe3y/IbTaThbl [JO/DKHbI OTPa)kKaTb B YaCTU:
LIEHHOCTH HAayUHOT'O TTI03HAHUS:

-chOpMUPOBAHHOCTL MUPOBO33PEHMs, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKd W OOIIeCTBEHHOMN
TIPaKTHKH, OCHOBAHHOTO Ha Jianore KYJIbTYP,
CTIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEro MecTa
B IMO/IUKY/IbTYPHOM MUpE.

MeTtanpeaMeTHbIe pe3yabTaThl JO/DKHBI OTPaXkaTh:
OBnasieHre YHHUBepCA/TbHBIMU YUeOHBIMU TT03HABATETbHBIMHU
JIeCTBUSIMU:

ITP6 1. ChopMHUPOBaHHOCTb 3HAHUM O MeCTe W POJId OMOIOTHH

B CHCTEMe HAy4YHOTO 3HaHWs; (YHKIMOHATbHOW TPAaMOTHOCTU
yesioBeKa [ijisl PellleHus )KU3HeHHBIX 1pobsiem.

IIP6 7. ChopMUpPOBAaHHOCTH YMEHHs TIPUMEHSITb TIOTyueHHbIe
3HaHUS AJis1 00bsiCHeHUs: OHMO/IOrMUeCKHUX TIPOLIeCCOB U sIBJIEHUH,
JUIS1 TIPUHSITHST TIPAKTUYECKUX PeIIeHHH B TOBCeIHEBHOM >KU3HU

c 1enbto obecrieueHuss 6e30MacHOCTH CBOETO 3/I0POBbS U
3/10POBbsI OKDY’KalOIUX JIFofiel, cobO/ro/IeHus 310poBoro obpasa
YKW3HU, HOPM TPaMOTHOTO TIOBe/IeHHsI B OKPY>KatoLl[el MPUPOJHON
cpezie; IOHMMaHWe HeOOXOAWMOCTH WCIIO/Ib30BAHUS [JOCTHKEHUH

nipodeccroHabHOM | B) paboTta ¢ uHbopMalmeit: COBpPEMEHHOM OMOMOTMM W OMOTEXHOJOTMM /I paljioHaTbHOIO
JleATeIbHOCTU - BJaleTb ~ HaBbIKAMH  TO/lydeHUs  WHGOpPMAIMM | PUPOJOIIOIb30BaAHMUSI.
W3  HWCTOYHUKOB  pa3Hbix  TuroB, camocrtostenbHo | ITIP6 10. CdhopmMHpOBaHHOCTH YMeHHWM CO037aBaTh COOCTBEHHbBIE
OCYILLIeCTBJISATh TIOMCK, aHasus, CUCTeMaTHU3aLUI0 | TMCBMEHHBbIE W YCTHBIE COOOIIEHUS Ha OCHOBE OHOIOrMUecKoun
Y VMHTepripeTalyio MHGOpMalui pa3nyHbIX BUJOB U ¢opM | MHGOpMaLuu M3  HECKOJIbKMX  WCTOYHUKOB,  TPaMOTHO
rpe/CTaB/IeHUs; HCTO/Ib30BaTh MOHATUMHBIN amnmapaT 61uoIoruu
- OLIeHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OpMaL1H,
ee COOTBeTCTBME IPaBOBbIM U MOPaJIbHO-3TUYECKUM HOpMaM
OK 04. JIMyHOCTHBIe pe3yJbTaThbl [O/DKHBI OTpaxaTtb B uactu: | IIP6 5. [IproOpeTeHre orbiTa TPUMEHEHHS OCHOBHBIX METO/I0B
SdbdexTrBHO I[EHHOCTU HAYYHOTO TI03HAHMSA: OCO3HAaHWE IIeHHOCTH | HAy4YHOTrO TO3HAHWs, MCI0/Ib3yeMbIX B OMOJIOTHUU: HaO/MOaeHUs U
B3aUMO/IEMICTBOBATh | HAyUHOM  /leATeIbHOCTH, TOTOBHOCTb  OCYLIECTBJSATh | OTMIMCAHUS >KUBBIX CHUCTEM, TIPOLIECCOB U SIB/IEHUH; OpraHu3alyy U
v paboTaTh TIPOEKTHYO u HCC/Iefl0BaTe/IbCKYH0 JIeSITe/TbHOCTh | TIPOBEZIEHUS]  OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BbIIBIKEHUS
B KOJIJIEKTHBe VIHMBU/lyaJlbHO U B TPYIIIIe. TUIIOTe3, BBISB/IEHWS 3aBUCUMOCTU MeXAy HCCIeyeMbIMU
Y KOMaH/e MetanpeaMeTHbIe pe3y/bTaThl JO/DKHbBI OTPaKaTh: Be/ITMUMHAMU, OObSCHEHHUSI TTOJTyUeHHbIX Pe3y/IbTaTOB

OgafieHue
JIeVCTBUSIMU:
0) coBMecTHast 1esiTe/TbHOCTb:

- IOHUMATh U UCII0/Ib30BaTh MPeUMYyIeCcTBa KOMaHJHOM

Y UH/IUBU/Tya/IbHOM pabOThI;

- TIpUHUMAaTb  LeJd  COBMECTHOW  [leTe/IbHOCTH,
OpraHM30BbIBaTh U KOOPJAWUHUPOBATH JIeHCTBUS
Mo ee JIOCTM)KEHWIO: COCTaB/SATh TJIaH

YHHBePCA/IbHbIMU KOMMYHHKATHUBHBIMH

JIeVCTBUM,

¥ (QOpPMy/IMpOBaHUs BBIBOJOB C HCIO/Ib30BAHMEM HayUHbIX
TIOHATUM, TEOPUM U 3aKOHOB




pacrpefiefiith pPOJIM  C YYeTOM MHEHWH Y4YaCTHHUKOB
00CyK/IaTh pe3yJibTaTbl COBMECTHOW pabOThI

OK 07.
CojeiicTBOBaTh
COXpaHeHHI0
OKpY>Karoliet
cpefibl,
pecypcocOepexeHH
10, IPUMEHSTh
3HAHUS

00 U3MeHeHUH

JINYHOCTHBIe pe3y/bTaThbl [IO/DKHBI OTpakaTb B UaCTH:
5KOJIOTUYECKOTO  BOCOMTAHUSA: -  C(OPMUPOBAHHOCTh
5KOJIOTMUECKOW KY/bTYphbl, TOHUMaHHe B/IWSHUS COL[UA/IbHO-
5KOHOMHYECKUX TMPOLIeCCOB Ha COCTOSIHME TIPUPOJHOU

Y COLMa/bHOM Cpefibl, OCO3HaHWe r100a/bHOTO XapakTepa
9K0JIOTUYECKHX TTPO0IeM;

- IUIaHWpOBaHWe M  OCYLeCTBJIeHHWe  JIeWCTBUM B
OKpYKarollleid cpejie Ha OCHOBe 3HaHWUS 1ieJield YCTOMUMBOTO
pa3BUTHS YeJI0BEUYECTBa;

IIP6 5. IlpuoOpeTeHue OIbITa TIPUMEHEHHsT OCHOBHBIX METOZIOB
HAYYHOTO IMO3HaHUsI, UCTIO/b3yeMbIX B OHooruu: HabmroieHust

Y OMUCAHUS KUBBIX CUCTeM, TIPOLIECCOB U SIBJIEHWM; OpraHu3alyu
W TIpoBefieHHs OHOJIOTMUeCKOro JKCTIepUMeHTa, BbIJBIDKEeHHs
TUTIOTE3, BBISIBIEHWS 3aBUCUMOCTU MEXAY HCCIeyeMbIMU
Be/ITMYMHaMH, 00BbsICHEHHsI TIOJTYYeHHBIX pe3y/IbTaToB

U ¢dopMy/NMpOBaHUs BBLIBOIOB C HCI0J/Ib30BaHHEM HayUYHbBIX
TIOHSITUH, TeOPUH U 3aKOHOB.

IIP6 6. ChopMHPOBAHHOCTbL YMEHUS BBIZIEJISITh CYI[€CTBEHHBIE

K/IMMara, PUHLUIBI | - aKTUBHOe HeTpUsiTUe [eWCTBUM, TPUHOCSLIUX BpeJ | MPU3HAKA  BUPYCOB, K/IE€TOK TIPOKAPDUOT U  3YKApHOT;
GepeXxIMBOTO OKpY’Katolllel cpefie; O/THOK/JIETOUHbIX W  MHOTOK/JIETOUHbIX OpPraHU3MOB, BU/IOB,
TIPOM3BO/ICTBA, - yMeHHe TPOrHO3UPOBATh HeOJ1arornpusaTHbIEe | OMOTeOI[eHO30B M 3KOCHUCTeM; 0COOEHHOCTH IIPOLIeCCOB OOMeHa
3¢ dhekTHBHO 9K0JIOTHYeCKHe TI0C/e/ICTBYS TIpeANIPUHUMaeMbIX /1efiCTBUH, | BellleCTB UM TMpeBpallleHusi SHeprud B KieTKe, (OTOCHUHTe3a,
JIefCTBOBATh TIpeJIoTBpALaTh UX; TUIACTUUECKOTO W JHEepPreTMUecKoro oOMeHa, XeMOCHHTe3a,
B Upe3BbIUalHbIX - paciivdpeHue OIbITa JesSTeJbHOCTU  JKOJOTMUeCKOW | MUTO3a, Meiio3a, OIJIOJIOTBOPEHUSs, pa3BUTHsS W Pa3MHOXKEHUs,
CUTYyaLUsIX HarpaB/IeHHOCTH. WH/IMBUyaJIbHOTO Pa3BUTUSI OpraHr3Ma (OHTOreHe3a), 60pbObI
MeTtanpeaMeTHbIe pe3y/IbTaThl [O/DKHBI OTPaXKaTh: 3a CyIecTBOBaHHe, eCTeCTBeHHOro oTOopa, BWI000pa30BaHMs,
Ognagexuve YHUBepCaTbHbIMU KOMMYHHUKATUBHBIMU | TIPUCTIOCOO/IEHHOCTH OpPraHM3MOB K cpefie OOMTaHUS, BAMSHUS
JeNCTBUSIMU: KOMITOHEHTOB 9KOCUCTEM, aHTPOTIOTeHHbIX ~ W3MEeHeHUi
0) coBMecTHast 1esiTe/TbHOCTb: B 9KOCHCTeMax CBOe MeCTHOCTH,
- TOHWMAaTh W WCII0/Ib30BaTh TMPEMMYIeCTBa KOMAaH/HOHM | KpyrOBOPOTa BeleCTB U MpeBpallieHne SHepPruu B Ouocdepe.
Y UHJUBU/Iya/TbHON paboThI; IIP6 7. CdopMHUPOBaHHOCTE YMeHUsI TIPUMEHSITb TI0Jy4YeHHbIe
- TIpUHUMAThb  IIeIMK  COBMECTHOW  /IeATeNIbHOCTH, | 3HAHUS [/Is1 00BSICHEHUS] OMOJIOrMUecKUX IMPOLeCCOB M SIBJIEHUH,
OpraHU30BbIBaTh U KOOD/IMHUPOBAThb JeNCTBUS | i7Is1 TIPUHSATHSL TIPAKTUUECKUX pellieHW B TIOBCeHEBHOM >KU3HU
10 ee [IOCTI)KEHWIO: COCTaB/ATh IJIaH  [JIeMCTBUM, | C 1esiblo  obecrieueHrsi 0e30MacHOCTH CBOETO 3[0POBbSI M
pacripefiesiiTh PO/ C y4eTOM MHEHMM YyUYaCTHUKOB | 3ZI0POBbSI OKPY’KAlOILWX JIHO/el, coOmoeHus 30poBoro obpasa
00CyXX/1aTh pe3y/IbTaTbl COBMECTHOM PabOThI JKA3HU, HOPM IPaMOTHOI0 MOBe/IeHUsI B OKPY>KatoLieil TPUPOHOU
cpefie; TIOHUMaHHe HeOOXOAMMOCTU WCTIONb30BaHUS AOCTKEHUN
COBpEMEHHOW OHOJIOTUM M OUOTEeXHOJIOTUH /il parjuOHATBHOTO
TIPUPOAOIIO/IH30BAHKS
IIK 3.5. HaBbiku:

OpraHu3oBbIBaThL U
obecrieunBaTh

OpraHM3alvy Y BBIMIOJIHEHUS YKa3aHUM 10 TIpeAyTIpeXXIeHUI0 U TIpeJOTBPallieHUI0 3arpsi3HeHMs BOAHOM cpe/ibl




JeCTBUS
TO/JYMHEHHBIX
YJIeHOB SKUMaXka
CyJHa IO
rpeAyTnpexXaeHuro U
Tpe/I0TBPaLLeHUI0
3arpsi3HeHus1 BOJAHOU
cpejipl

YMmenus:
TIPUMEHSITh CPe/ICTBA T10 TIpeAyTIpeXXAeHUI0 U MpeoTBPallleHHIO 3arpsi3He s BOJHOUM Cpe/ibl

3HaHHuA:
KOMIL/IeKCa Mep M0 Tpe/i0TBPallleHHI0 3arpsi3HeHHUsT OKPY Karollle cpejibl




2. CTPYKTYPA Y COAEPXXAHUE OBIIEOBPA30BATE/IbHOM JUCITATIAHBI

2.1. O6'beM AMCHUIIMHBI M BUABI YUe0HO# padoThI

Bu/| yue0HOI padoThI

O0BeM B yacax

O01bem o0pa3oBaTe/IbHOM MPOrPaMMBbI JUCIUIIMHBI 55

B T.4.

OcHoOBHOe coiep)XKaHue 55

BT. U.:

TeopeTHyeckoe obyueHre 30
B T.U. IPO(eCCUOHAIbHO-OPYEeHTUPOBaHHOE COZlepyKaHue 10

IIpaKTUUeCcKue 3aHATUA 21
B T.U. Npo(eCcCOHa/IbHO-OPUEHTHPOBaHHOE COZlep>KaHue 2

nabopaTopHbIe 3aHSATHS 4
B T.U. Tpo¢heCcCUoHaTbHO-OPUeHTUPOBAaHHOEe CO/lep>KaHKe 2

IIpomexxyTouHas arrectanus  (auddepeHnpoBaHHbINi 3ayeT)




2.2. TemaTUueCKHuil IJIaH U CO/iep>KaHNe JUCIUTITHHBI

HaumeHoBaHue Copep)xaHue yueOHOro Mmarepuasna (0CHOBHOe U MpogdeccHoHaIbHO-0PUEHTHPOBAHHOeE), O6bem | ®opvupyembie
pas3/ieioB H TeM JlabopaTopHbIe M MPAKTHYECKHEe 3aHSTHSA, IPUKJ/IA/[HON MOY/Ib (PH HA/THYHH) 4acoB | KOMIETeHLHHU
1 2 3 4
Pa3pen 1. Knerka — cTpyKTypHO-()yHKLIOHA/IbHAA eMHULIA )KHBOT'0
12

Tema 1.1. OcHoBHoOe cojiep)xaHue OK 02
buosiorus Kak Hayka.
O6mas 2
XapaKTepUCTHKA
JKU3HU

Teopernueckoe o0yueHue: 2

CoBpeMeHHbIe 0TpPaC/d OMOOTUYeCKHX 3HaHUN. CBsI3b OMOJIOTMM C JPYTUMU HayKaMu: OMOXUMHUS,

ourodu3rka, 6MOHMKa, reHoreorpadus u Ap. Posib U MecTo 6uoiornu B GOPMUPOBAHUM COBPEMEHHOM

Hay4YHOH KapTHUHBI MUpa. Y POBHH OpraHU3alliu )KUBOU MaTepuH. O0I1jasi XapaKTePUCTHKA YKU3HH,

CBOMCTBA )KUBBIX CUCTEM. XMMHUYECKHUI COCTaB KIeTOK
Tema 1.2. OCHOBHOe cofiep)KaHue 6 OK 01
CTpyKTYypHO- TeopeTuueckoe o0yueHue: 2 OK 02
(yHKIHOHA/IbHAA Knetounas teopus (T. [lIBann, M. IIneligen, P. BupxoB). OCHOBHBbIe M0/1I0KeHKsI COBPEMEHHOM OK 04
opraHu3anMs KJI€TOK | K/1eTOYHOM Teopuu. THITbI K/IETOUHOUM OpraHU3al[iK: MPOKapUOTHUYEeCKUM U SyKapUOTUUeCKU.

OJHOK/IETOUHbIe ¥ MHOTOK/IETOUHbIe OpraHu3Mbl. CTpoeHre POKapuoTHUYeCcKou KiieTKu. CTpoeHue

9YKapUOTHUECKOU K/1eTKH. HekneTouHble hOpPMBI )KU3HU (BUPYChI, OakTeprodari)

JIaGopaTopHbIe 3aHATHS: 1

[TprobpeTeHue OIbITa MPUMEHEHUS] TEXHUKH MUKPOCKOTIMPOBAHMS TIPH BBITIOTHEHUH
nabopaTopHbIX pabor:
JlabopaTopHasi
1. JlabopartopHasi pabota «CTpoeHue K/IeTKH (PacTeHHs], )KUBOTHbIE, TPHUObI) U KIIeTOUHbBIE
BK/TFOUeHUsI (KpaxmaJi, KApOTUHOU/IBI, XJIOPOTIaCThI, XPOMOTL/IACThI)»
IToAroToBKa MUKPOIPEINapaToB, Hab/IF/JeHHe C OMOIIBI0 MUKPOCKOTIA, BbISIBIEHHE PA3/IHUMi




MeJK/ly M3yuaeMbIMU 00beKTaMu, (HOpMYIMpOBaHKE BHIBOZOB

IlpakTHUYecKue 3aHATHSA: 1

BupycHsbie 1 6akTepuanbHble 3a001eBaHus. OOIMe TPUHIIUITBI UCIT0/Tb30BaHUS JIEKapCTBEHHBIX

BetiecTB. OcobeHHOCTH NMpUMeHeHus1 aHTUOMOTUKOB. [IpezicTaB/ieHe YCTHBIX COOOIIeHuI ¢

rpe3eHTalMel, OArOTOBIEHHBIX I10 MTePeYHI0 HCTOUHUKOB, PEKOMEeH/I0BaHHBIX IpernojasaTesieM
Tema 1.3. OcHoBHOe cofep)xaHue 2 OK 01
CTpyKTYypHO- Teopernueckoe o0ydyeHuHe: 2 OK 02
(byHKIMOHA/IbHbIE XpomocomHasi Teopust T. Moprana. CTpoeHre XpoMOCOM. XpOMOCOMHBIN HabOp K/IeTOK,
(akTopbI TOMOJIOTHUHbIE I HETOMOJIOTMYHbIe XPOMOCOMBI, FallJIONHbIN U AUTIOWHBIA Habop.
HaC/1e/,CTBEHHOCTH Hykneunosele kucnotsl: JJHK, PHK HaxoXeHue B K/leTKe, UX CTpOeHHe U PyHKLUK. MaTpuuHble

NIPOLIeCChI B KJIeTKe: peryiMkauus, 6uocunTes 6eska, perapanysi. I'eHeTHueckuid KoJi ¥ ero CBOHCTBa

IIpakTHUecKHe 3aHATHA: 2

Pemmenue 3a/1a4 Ha onpe/iesieHue 110C/1e[0BaTe/IbHOCTU HYK/1€0THU/0B, aMUHOKUCI/IOT B HOPMe U B

C/lyyae U3MeHeHUs 110C/Iej0BaTe/IbHOCTU HyK1eoTuzoB JHK
Tema 1.4. OcCHOBHOe coiep)KaHue 2 OK 02
OO0MeH BelecTB U Teopernyeckoe o0yueHue: 2
npeBpalleHue SHePruM | [ToasTre MeTaboMM3M. ACCUMUIALIUS U TUCCUMUISILIAS — IBe CTOPOHBI MeTabosm3ma. Turibl
B KJ/IeTKe oOMeHa Bel1leCcTB: aBTOTPO(HBIN U IreTepOTPOQHBIH, a3poOHbIN U aHaspoOHbIN. [TnacTryeckuit

obmeH. PoTocuHTe3. XeMOCHHTE3
Tema 1.5. OcCHOBHOe coiep)KaHue 1 OK 02
JKu3HeHHbIN LHUKJI Teopernueckoe o0yueHue: 1 OK 04
K/1eTKu. MuTo3. KnetouHslii 1jUK/I, ero neprozbl. MUTO3, ero cTafuu U NpOUCXoslye rpoLeccsl. bBuonornyeckoe
Meiio3 3HaueHWe MHUTO3a. Melio3 u ero craguu. [loBegeHre xpomocoM B Mekio3e. KpoccrHrosep.

buroJiornueckuii CMbIC Meko03a
KoHTpo/ibHasi pa6ota | MosieKy/sIpHBIN ypPOBEeHb OpraHU3aluy >KUBOTO 2
Pa3pen 2. Ctpoenue U pyHKIIMHM OpraHusma 8
Tema 2.1. OcHoBHOe cofiep)KaHue 1 OK 02
Ctpoenue opranusma | Teoperuueckoe o0yueHue: 1 OK 04

MHorokneTouHble opraHu3Mbl. B3aMOCBsI3b OpraHOB ¥ CUCTEMbI OPraHOB B MHOI'OK/IETOUHOM

opranusme. ['omeocTas opraHusma U ero nojjepxaHue B Ipoliecce XUsHeesaTe/IbHOCTU
Tema 2.2. OcHoBHOe cojiep)xaHue 2 OK 01
®opmbl pasMHOXKeHHA | TeopeTnueckoe o0yueHue: 2 OK 02
OpPraHHU3MOB dopMbl pa3MHOKEHHUsS OpraHu3MoB. becrosioe v MoJioBoe pa3MHoKeHHe. Buibl 6ecrosioro OK 04

pasMHoxkeHus. [TosioBoe pasMHOXKeHue. I'aMeToreHes y >KUBOTHbIX. CriepmMaToreHes v ooreHes.
CrpoeHue no0BbIX Ki1eToK. OmniofoTBOpeHue




Tema 2.3. OcCHOBHOe cofiep)KaHue 1 OK 02
OHrorenes pacrenu, | TeopeTnueckoe o0yueHue: 1 OK 04
JKUBOTHBIX U Ye/IoBeKa | MHauBHyanbHOe pa3BUTHE OpPraHn3MoB. OMOproreHes u ero craguu. [locTaMOprOHAIBbHBIN

nieproz. CTafuul MOCTIMOPHOHAILHOTO Pa3BUTHS y KMBOTHBIX 1 UesioBeKa. [Ipsimoe U HeTipsiMoe

pa3BuTHe. buosiornueckoe crapeHve U cMepTb. OHTOreHe3 pacTeHul
Tema 2.4. OcHoBHOe cofep)xaHue 10 OK 02
3aKOHOMEpPHOCTH TeopeTuueckoe o0yueHue: 2 OK 04
Hac/1e0BaHMs. OCHOBHbIe TIOHATHS TeHeTHUKH. 3aKOHOMePHOCTH 00pa3oBaHus rameT. 3akKoHbI . MeHpenst
I'eneruka (MoHOTMOpPHAHOE U MOJUTHOpUAHOe CKpelljBaHue). B3aumogelicTBre reHOB

ITpakTHYecKye 3aHATHSA: 2

Perrenvie 3a/1au Ha orpe/iesieHre BePOSATHOCTH BOSHUKHOBEHUS HaC/1eiCTBEHHBIX ITPU3HAKOB TIPU

MOHO-, /IUi-, TIOJIMTUOPUIHOM U aHAJTU3UPYIOIIIeM CKPEIIIMBAHNM, COCTAaB/IeHUe TeHOTUTUUECKUX

CXeM CKpelUBaHus
Tema 2.5. OcCHOBHOe cofiep)KaHue 4 OK 01
CueruienHoe Teopernueckoe o0yueHHe: 2 OK 02
Hac/ej0BaHHe 3akoHbl T. Moprana. CreryieHHOe Hac/ieloBaHYe TeHOB, HapylleHue clerneHus. HacinenoBanue
NPU3HAKOB MPU3HAKOB, CLIETJIEHHBIX C MOJI0M

IIpakTHYecKHe 3aHATHA: 2

Perienue 3a/1au Ha ornpe/iesieHre BePOSTHOCTH BOSHUKHOBEHUSI HAaC/1e[ICTBEHHBIX NTPU3HAKOB TPU

CLIeIIJIEHHOM HacJle/J0BaHWH, COCTaBIeHUe FreHOTUITMYEeCKHX CXeM CKpellWBaHUs
Tema 2.6. OcCHOBHOe cofiep)KaHue 2 OK 01
3aK0HOMEpPHOCTH Teopernueckoe o0yueHHe: 2 OK 02
H3MEeHYHBOCTH VI3MeHUMBOCTb MIPU3HAKOB. BH/Ibl N3ME@HUHMBOCTH: HAC/IeJCTBeHHAsI U HEeHaC/IeICTBeHHas1. 3aKOH OK 04

TOMOJIOTUUeCKUX PsIZIOB B HaceAcTBeHHOM usmeHurBocTy (H.W. BaBunoB). MyTaijuoHHas Teopusi

W3MEeHUYMBOCTU. Buzibl MyTaljuii 1 MpUUMHBI UX BO3HUKHOBeHUsI. KapuoTurl uesioBeka.

HacnezncrBeHHble 3ab0/ieBaHMs yesioBeka. ['eHHBbIe M1 XPOMOCOMHbBIe O0/ie3HM UenioBeKa. bose3Hu ¢

HacJ/ie[ICTBEHHOM Mpe/IpacrioyioKeHHOCThI0. 3HaueHe MeJULIMHCKOW FreHeTHKU B TpeI0TBpallleHu!

Y JIeYeHHUH reHeTHYeCcKUX 3ab0ieBaHUM YesloBeKa
Pa3pen 3. Teopus 3Bo1r01{MU 13
Tema 3.1. OcHoBHOe cojiepxaHue 5 OK 02
Hcropus Teopernueckoe o0yJyeHuHe: 3 OK 04
IBOJIIOIIMOHHOT 0 [TepBbie 3BosoLIMOHHBIE KOHIenmu (PK.B. Jlamapk, XK.J1. Broddon). IBomtoinonHas Teopus Y. 2
yueHus. [HapsuHa. CHHTeTHUYeCKas TeOpUs S5BOJIIOL[MY U ee OCHOBHBIE T10JI0KEeHUS.
Mukpo3Bosonusa Mukpossomonus. [Tonyasius Kak 37eMeHTapHas euHULA 3BOMIOLMH. ['eHeTHUeCKre OCHOBBI

3BOJIIOLIUU. J7ieMeHTapHbIe (haKTOPhI 3BOIOIMH. EcTecTBeHHBIN 0TOOP — HATIPAB/ISAOLIHN (haKToOp
sBommoLun. Buioobpa3oBaHue Kak pe3y/bTaT MUKPOIBOJIFOLMN




ITpakTH4YecKoe 3aHATHE: PAa3BUTHE SBOTIOLMOHHBIX e

Tema 3.2. OcCHOBHOe cofiep)KaHue 2 OK 02
MaxposBoJionus. Teopernueckoe o0yueHue: 2 OK 04
Bo3HHKHOBeHHE U MakposBomoLysi. @opMel ¥ OCHOBHBIe Hamnpas/eHus: Makpossomoryu (A.H. Ceseprios). Ilytu
pa3sBUTHE )XU3HHU HA JIoCTKeHus: buonornueckoro nporpecca. CoxpaHeHue 6uopa3Hoobpasvst Ha 3eMie.
3emiie I'mnoTe3sl ¥ TeOpUK BO3HUKHOBEHUS >KU3HU Ha 3emiie. [TosiB/ieHre TIepBbIX K/IeTOK U UX SBOJIFOLIUS.

[TpokapuoThl ¥ 3yKapuoThl. IIponcxoxkieHre MHOTOK/IETOUHBIX OpPraHu3MoB. Bo3HUKHOBeHMe

OCHOBHBIX LJaPCTB 3YKapUOT

ITpakTHueckoe 3aHATHe: Pa3BUTHE KU3HU Ha 3eMJie 2
Tema 3.3. OcCHOBHOe cofiep)KaHue 4 OK 02
ITpoucxoxpenue Teopernueckoe o0yueHHe: 2 OK 04
ye/jl0BeKa — AHTpoOnoJiorys — Hayka o uejioBeke. CucTemMaTH4eCcKoe I10/10’KeHHe yesioBeka. CXOACTBO U OT/INUMS
aHTpOMoreHe3 yesIoBeKa C )KUBOTHBIMUA. OCHOBHBIE CTa/Iy @aHTPOIIOreHe3a. DBOJIIOLMS COBPEMEHHOI'0 YesI0BeKa.

UYesioBeueckue pachl U UX eZJMHCTBO. Bpems 1 nmyTy paccesieHUs: yesioBeKa I10 IIJIaHeTe.

[Tpucrocob1eHHOCTh YesloBeKa K Pa3HbIM YCIOBHUSIM CPeJibI

IIpakTHyecKoe 3aHATHE: aHTPOIIOreHe3 2
Paszpen 4. Okosiorus 10
Tema 4.1. OcHoBHOe cojiepxaHue 2 OK 01
JKoJIoruuecKue Teopernueckoe o0yJeHHe: 2 OK 02
(akTOpHI U CpeabI Cpezbl 00MTaHUS OPraHU3MOB: BO/HAsl, HA3eMHO-BO3/yILIHAsI, TIOUBEHHAsI, BHYTPHOPTaHU3MeHHas!. OK 07
JKU3HH DU3NKO-XUMHUECKHe 0COOeHHOCTH CpeJi 00uTaHUs OpraHu3MoB. [Iprcrioco6/1eH st OpraHu3MOoB K IIK 3.5

JKU3HU B pa3Hbix cpefjax. [loHsTHe 3K00ruueckoro ¢akropa. Knaccudukarys sKoaoruueckmux

takropos. ITpaBrio munnuMyma FO. JTubuxa. 3akoH TonepantHocty B. Ilendopaa
Tema 4.2. OCHOBHOe cofiep)KaHue 4 OK 01
IMonynsanus, Teopernueckoe o0yueHHe: 2 OK 02
coobuiecTBa, OKOJIOTHUYeCKasi XapakTepyuCTHKa BU/A U MOMYJIALUU. JKOJI0ruueckas HUIlla BUja. DK0JI0ruuecKue OK 07
IKOCUCTEMBI xapakrepucTuky nonyssgun. CoobiecTBa M 3KocucTeMbl. bronieHo3 v ero crpykrypa. Cesizu 1K 3.5




MeJX/ly opraHu3mMamu B 6uorieHo3e. CTPYKTypHbIe KOMITOHEHTBI SKOCHCTEMBI: TIPOJYLIEHTHI,
KOHCYMEeHTBI, pefiyLieHTbl. KpyroBOpoT BelljeCTB ¥ MOTOK SHepruu B skocucreMe. Tpoduueckre
YPOBHU

IIpakTHYecKue 3aHATHS: 2

Tpoduueckue uenu u cet. OCHOBHbBIE TIOKa3aTe/y 3KOCUCTeMbl. briomacca v mpoAyKLusi.

OKosioruyeckyie MMpaMU/Ibl Yrces, 6MoMacchl ¥ SHepruu. [IpaBuio mupamMuIbI SHEPTUH.

PerieHue rnpakTUKO-OPUEHTUPOBAHHBIX PacyeTHBIX 3a/JaHU T0 MepeHOoCy BelljeCTBa U SHepruu B

9KOCHCTEeMaXx C COCTaB/ieHHe TPOhUUeCKUX LieTied ¥ mrupamu| 6MoMacChl ¥ SHEPTUH
Tema 4.3. OCHOBHOe cofiep)KaHue 2 OK 01
Buocdepa - Teopernueckoe o0yueHHe: 2 OK 02
rio6anbHas buocdepa — »xuBasi o6omouka 3emsu. Pa3Butue npescraBieHuii o buocdepe B Tpyaax B.U. OK 07
IKOJIOrHYecKas Bepnazckoro. O6sactu 6uocdeps! 1 ee KOMIIOHeHTHI. 2KiBoe BelriecTBO 6rocdeps! 1 ero GpyHKINH. IIK 3.5
cucremMa 3aKOHOMEpPHOCTH CyIllecTBOBaHUs1 brocdeprl. OcobeHHOCTH Orochepsl Kak rio0ansHoN

sKocucTembl. [lnHaMryeckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BeltecTB 1

buoreoxuMuyeckue HUK/bIL. ['106ambHbIe 9K0/I0rHUecKre mpo0ieMbl COBpeMeHHOCTH
Tema 4.4. OcCHOBHOe coiep)KaHue 2 OK 01
Bausinue Teopernueckoe o0yJeHHe: 2 OK 02
AQHTPOMOreHHBIX AHTporioreHHble BO3ZeHCTBYS Ha Orocdepy. 3arpsisHeHuUs Kak BUZ, aHTPOTIOT€HHOTO BO3ZeHCTBUSI. OK 04
(hakTOpOB Ha AHTpOMoreHHbIe BO3/ielicTBUS Ha aTMocdepy. Bo3aelicTBus Ha rugpocdepy. Bo3geiicTBus Ha OK 07
ouochepy nmuTtocdepy. AHTPOIIOTeHHbIE BO3ZeHCTBHUS Ha OMOTHUECKHe CO00IecTBa. YT/TyOeHHO U3yUatoTCs IIK 3.5

OTXO/Ibl, CBSI3aHHBIE C OTpe/ie/IeHHOM TTpodeccueii/crieliiaJbHOCThIO

JIaGopaTopHas padoTa: 0TX0/[bl TPOM3BO/ICTBA 2
ITpomexyTouHas o

OuddepeH1iMpoBaHHbIN 3aueT
arrecranus
Bcero: 55




3. YCJIOBUSI PEAJIU3AIIAN ITPOT' PAMMBI OBIIIEOBPA30BATE/ILHOM
TUCIHATUIAH

3.1. /Insa peasiM3anyuy NporpaMMsl JUCHUILUIMHBI J0/DKHBI OBITH IIPeyCMOTPEeHbI
c/leylolye crieMasibHble OMeLeHHs:

Kabuner «buonorum», ocHailjeHHbI 06opyzoBaHueM: MeOesb, A0CKa, Mes, HarisaHble

nocobusi (KOMITIEKTbI yueOHBbIX TaO/MIl, TUIAKAaTOB), TEXHUYECKUMH CpPeJCTBaMU OOyueHWS:
KOMITBIOTEp C YCTPOWCTBAMH BOCIIPOM3BEIEHHS 3BYKa, PUHTEP, MYJIbTUMEAUATIPOEKTOP C SKPaHOM,
yKa3Ka-TIpe3eHTep /I/is TIpe3eHTal[|il.

JlabopaTopusi,ocHallleHHasi 000py/oBaHWeM [ijis TIPOBeJleHUs] 3aHSITHUM: MHKDPOCKOIIBI,

CeKyH/IoMep, TOHOMeTp, JlabopaTopHasi rocyza (TpoOWpPKH, TOACTaBKU AJIsi TPOOUPOK, THHLETHI,

CTYIIKM C TIIeCTUKdMH, TIIpeJMeTHbIe W TIIOKPOBHbIE CTE€KJ/ld, CTEKJ/IAHHbIE T[1d/I0OUKU,

TIperiapoBasibHble WTJbl, (GUIbTPOBanbHas Oymara (candeTku), CTakaHbl) TUITEPTOHUYECKHA PacTBOP
xjopuja Hatpusi, 3%-HbIi pacTBOp MepOKCHa BOJAOPOJA, PacTBOp Hoja B HOJUCTOM Kasu,
TJILIePYH, KIyOHU KapToders, TUCT 3/10/1eM KaHaACKOU, TU10/, psiOWHBI 0OBIKHOBEHHOM (PSIOMHBI WH
TOMarTa), JIyK pernyarblii, pa3Be/ieHHbIe B BOZie APOXOKH);

3.2. UndopmanmonHoe obecnieyeHre peajin3anuy MporpaMMbl

OcHoBHas /iMTeparypa:

1. AracdonoBa, U. B. buonorus : 6a30Beiii ypoBeHs : yueOHuK / U. B. AradoHoBa, A. A.

Kamenckuii, B. Y. CuBornasoB. — 2-e u3g., crep. — Mocksa : IIpocsemenne, 2025. — 271
c. — ISBN 978-5-09-121341-6. — TeKcT : 371eKTPOHHbIH // JIaHb : 3/1eKTPOHHO-
oubmoTeunast cuctema. — URL: https://e.lanbook.com/book/472913

MupkuH, B. M. Okosorus : 10—11-e kaccer : 6a30BbIi ypoBeHb : yue6HUK / b. M. MUpKuH,
JI. T'. Haymoga, C. B. CymatoxuH. — 9-e u3j., ctep. — Mocksa : [Ipocseiienue, 2023. —
399 c. — ISBN 978-5-09-110495-0. — TekcT : 3/1eKTPOHHBIM // JIaHb : 3/IeKTPOHHO-
6ubnmoreynas cucrema. — URL: https://e.lanbook.com/book/360833

. ApryHoBa, M. B. 3kosnorus : 6a30BbIii ypoBeHb : yueOHUK / M. B. ApryHosa, [I. B. MopryH,
T. A. IlmrocHuHa. — 2-e u3f., ctep. — Mocksa : [Ipocseinenue, 2025. — 175 c¢. — ISBN
978-5-09-122427-6. — TeKCT : 371eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MOMoTeHast cucTeMa.
— URL.: https://e.lanbook.com/book/497810

Oxkosorus. IHAWBUyabHBIN MPOEKT. AKTya/bHast 3Koiorusi : 10—11-e kacchl : 6a30BbId
ypoBeHb : yueOHUK / M. B. ITosioBkoBa, A. B. Hocog, T. B. [TosnoBkoBa, M. B. Maticak. — 4-
e u3g., crep. — Mockaa : ITpocserenue, 2024. — 191 c. — ISBN 978-5-09-114685-1. —
TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MbO/IMoTeuHast cuictreMa. — URL:
https://e.lanbook.com/book/437345



https://e.lanbook.com/book/472913
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https://e.lanbook.com/book/497810
https://e.lanbook.com/book/360833

4. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB OCBOEHUSA JUCIIAIT/INHbBI

KoHTpo/1bM OI]eHKa pe3y/IbTaToB 0CBOeHUsT 0011je00pa30BaTe/TbHOM JUCLUTTMHBI PACKPBIBAIOTCS
yepe3 AUCLIMIUIMHAPHBIE pe3y/bTaThbl, HarlpaB/ieHHble Ha (opMHUpOBaHKe OOIIUX U MPOdecCUOHATBHBIX
KOMITETEeHIWH TI0 pa3ziesiaM U TeMaM COo/iep>KaHusl yueOHOTro Marepuara.

Komnerenuuu Tema Tun o1eHOYHBIX MepONPUATHHI
OK 01. Temsbr: Ob6cy>xaeHre TI0 BOTIPOCaM JIEKI[UH
Bbi6vpaTth criocoObl perieHust 1.2,1.3,2.2,2.5, | Pa3paboTka rioccapus
3a/1a4 poeccruoHaTbHOM 2.6,4.1,4.2,4.3, 3artoiHeHre CPaBHUTETBHBIX TaO/IHI]
JlesiTeJIbHOCTH TIPUMEHUTEeJIbHO 4.4 TectupoBaHue
K pa3/IMuHbIM KOHTEKCTaM YcTHbIl oripoc
[IMKTaHT Ha MCI0/Ib30BaHKe apryMeHTOB,
010JI0THYeCKOUN TePMUHOJIOTUHA ¥ CUMBOJIUKU
VnpvBuayanbHas caMoCTosiTe/IbHasi paboTa
[IpencraBneHue pe3y/ibTaToOB NMPAaKTUUECKUX
pabot
KoHTponbHbIe paboTEI
3amuTa TBOpUeCKux pabor
3alyra MHAVBU/yaIbHBIX IPOEKTOB
BrinosiHeHe 3a1aHrl IPOMEXKYTOUHOU
aTTecTaluu
OK 02. Temsl: OrjeHrBaemasi JMCKYCCUS 10 BOIIPOCaM
Wcnosib30BaTh COBpeMeHHbIe 1.1,1.2,1.3,1.4, JIeKL[UU
Ccpe/CTBa MOUCKA, aHa/In3a 1.5, 2.1, 2.2, 2.3, Pa3paboTka MeHTa/IbHOM KapThl B MUHU
Y UHTepIIpeTanun 24,25,26,3.1, | rpymnnax
vH(opMaLuu 3.2,3.3,4.1,4.2, BbinonHeHue 1 3armyra 1abopaTopHBIX paboT
Y UH(OpMaL[IOHHbIe 4.3,4.4 IIpencraBneHue pesy/ibTaToB NPAKTUUECKUX
TeXHOJIOTUU /151 BBITIOJIHEHUS pabor
3aja4 rpodeccroHanbHOM [TpeacraBiieHre YCTHBIX COOOIEHUIA C
JlesiTeNIbHOCTH ripe3eHTaLiel, oArOTOB/IEHHBIX 110
MepevyHI0 UCTOUHHUKOB, PEKOMEH/I0BaHHbIX
rpernozasaresiemM
OK 04. Temsr: O6cy>x/eHre 110 BOTIPOCaM JIeKLIUH
AddexkTrBHO 1.2,1.5, 2.1, 2.2, | IIpeacraBiieHue pe3y/ibTaTOB MIPaKTUYECKUX
B3aMMO/IeHiCTBOBATh U PabOTaTh 2.3,2.4,2.6,3.1, pabor
B KOJIJIEKTHBE 3.2,3.3,44 3aluTa TBOpUeCKUX pabor
Y KOMaH/ie 3alyra MHAMBH/ya/IbHBIX IPOEKTOB
OK 07. Tembl: OO6cy>x/ieHre TI0 BOTIPOCaM JIeKIIUN
CopelicTBOBaTh COXPaHEHUIO 4.1,4.2,4.3,4.4 Pa3paboTka rioccapus
OKpY>Karollleil cpejibl, 3ario/THeHe CpaBHUTE/TbHBIX Tab/HL]
pecypcocOepeXxeHHIo, TectupoBaHHe
TIPUMEHSTh 3HaHUS YcTHbIN ornipoc
00 M3MeHeHHH K/TUMara, JVKTaHT Ha WCIOIb30BaHUe apryMeHTOB,
TIPUHLUIILI OepeXTuBOro 610/1I0TMUeCKOM TePMUHOJIOTUU U CUMBOJIMKU
TIPOM3BO/ICTBA, 3((eKTUBHO WHauByyanbHas caMmocTosiTeibHas pabora
Jle1CTBOBATh [IpencraBnenue pe3ynbTaTOB IMPaKTUUECKUX
B Upe3BbIUaNHbIX CUTYaLUsIX pabor
KoHTposbHbIe paboThbl
3arura TBOpUECKUX paboT




3arura UHIUBU/Iya/IbHBIX TIPOEKTOB
BrirnonHeHue 3a/jaHUM TTPOMEKYTOUHOM
aTTeCcTaluu

IIK 3.5.

OpraHu30BbIBaTh U
obecrieunBaTh J€MCTBUS
MOTYMHEHHBIX WIEHOB
JKHUIaXKa Cy/IHa 1o
TIpeyTIPeXKAEHUI0 U
TpeIOTBPAIl[eHUI0
3arpsi3HeHUsI BOZHOM Cpe/ibl

TeMpbr:
4.1,4.2,4.3,4.4

Ob6cy>xaeHue TI0 BOIIPOCaM JIEKL[UH
TectupoBaHue

YCTHBIM orpoc

WHguBHyanbHas caMocTosiTeibHasi paboTa
[IpencraBneHue pe3y/ibTaTOB MPaKTUYECKUX
pabor

BrironHeHue 3aaHuii IPOMeKyTOUHON
aTTecTalyu
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