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Pabouas mnporpamma y4yeOHOW NIUCHUIUIMHBI pa3paboTaHa Ha OCHOBE (helepalbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelNbHOTO CTaHAapTa cpenHero oodmero o0pa3oBaHuS,
yrBepxaeHHoro Ilpukazom Munnpocsemenus Poccun ot 12.08.2022 N 732 u npumepHoit
OporpaMMbl 0 JaHHOM 00uieoOpa3oBaTenbHON  TUCLMIUIMHE, PAcCMOTPEHHON u
on00peHHoi Ha 3acenannu [lemarornueckoro copera ®I'bOY II10 UPIIO

(ITporokoa Ne 14 ot 30 Host6pst 2022 1).

Opranu3zanus-pazpadotauk padoueii nmporpammel: [ BITIOY «fOYT'K»
PazpaboTtunk: AkkyJjgoBa P.X. npenonaBarenb OHOJIOTHH.
Paccmotpena u oqo6pena Ha 3acenanuu [TIIK «OO»

ITpotokon Ne 10 ot  «05» urons 2023r.
[Tpencenarens ITLK: /XycannoBa H.A.




AHHOTALINA

nporpaMmbI 00111e00pa30BaTeIbHON Y4eOHOMH TUCIUTINHBI
(ecTecTBeHHO-HAYYHBIH TPOHIIB)

Jucunmmuaa OO/.11 Bbuosaorus
PabGouasi nporpaMmma y4eOHOIi AUCHUIJIMHBI pa3padoTaHa Ha ocHoBe TpeOoBanuii OI'OC
CpeaHero oOmero o0pa3oBaHUs, MPEIBSIBISIEMbIX K CTPYKTYpE, COACPKAHUIO U pe3ybTaTaM
OCBOEHUS yueOHON AMCIMILTUHBI, B COOTBETCTBUH C MPUMEPHOI MPOrpaMMoi Mo TUCIHILINHE,
pexomennoBanHoi ~ DenepanbHBIM  TOCYHAPCTBEHHBIM  ABTOHOMHBIM  YYPEXKICHUEM
«DenepanbHbIi HHCTUTYT pa3BuTUsA oOpazoBaHuss» (PI'AY «DUPOy). IIpotokon Ne 14 ot 30
HOs10ps 2022r.
IIporpamma BKJIIO4aeT B cedsi:
- o0mas XapakTepucTHKa TNpUMEpHOI/pabodeli  mporpaMMbel  00me0Opa3oBaTEILHOM
JUCIUIUTAHBL,
- CTPYKTYypa U Co/IepKaHue 00111e00pa30BaTeIbHON TUCIUTIIIUHEI,
- YCIIOBUS pean3aliy IporpaMMbl 00111e00pa3oBaTeNbHON TUCITUTLINHEI,
- KOHTPOJIb M OIICHKA PE3yJIbTATOB OCBOCHUS JUCIUILTHHBIL.

O0bém o0pasoBaTeIbHOM y4eOHOM HArpy3Ku o0y4aromerocs - 127 4acos, B TOM YHCIIE:
00s13aTeIbHON ayIUTOPHOM y4eOHOM Harpy3ku oOywaromerocst 117 wacoB, TeopeTuueckas
noaroroBka 103 waca, B ToM umcine B Qopme mnpakTuyeckoid moaroroBku - 40 wyacos,
naboparopHbele (MIpaKTUYECKHE) 3aHATHA 14 YacoB, B TOM 4wcie B (OpME MPAKTUICCKOU
MOJATOTOBKUA - 12 4acoB, CaMOCTOSITENBHOM ayauTOpHOW paboThl oOywatomierocs 0 4acos,
KOHCYJIbTAllMM 2 Yaca, 3K3aMeH 8 4acoB.

®opma NPOMeKYTOUHOI aTTecTallMul — dK3aMeH

HaumenoBanue pa3ae/ioB TMCHUIIIMHBI:

Beenenue.

Paznen 1. Knetka — cTpykTypHO-(DYHKIIMOHAIbHAS €IMHUIIA KHBOT'O
Tema 1.1.buonorus kak Hayka. OO11as XxapakTepUCTHKA KU3HU

Tema 1.2.CtpykTypHO-()yHKIIMOHAJIbHAS OpraHU3AIHs KIETOK

Tewma 1.3CtpykTypHO-(pyHKIITMOHAIBHBIE (DAKTOPHI HACIIEICTBEHHOCTH
Tema 1.4.00MeH BellecTB U NPEBPAIICHUE YHEPTUH B KIETKE

Tema 1.5. )KuzHeHHbINM LUK KIETKU. MuTo3. Meiio3

Paznen 2. Ctpoenue u pyHKIIMM OpraHu3Ma

Tema 2.1. Ctpoenue opranuzma

Tema 2.2. ®opMbl pa3MHOKEHUSI OPIraHU3MOB

Tema 2.3.0HTOreHE3 pacTeHUH, )KUBOTHBIX U YEIOBEKA

Tema 2.4. 3aKOHOMEPHOCTH HACIIEOBAHUS

Tema 2.5. CueruieHHOE HacIeA0BaHUE IPU3HAKOB

Tema 2.6. 3aKOHOMEPHOCTH U3MEHUNBOCTH

Paznen 3. Teopus sBosronuu

Tema 3.1. McTopus 3BOIIOLMOHHOrO y4eHHUs. MUKpO3BOIIOLUS

Tema 3.2. MaxkposBostonysi. Bo3SHUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMiie
Tema 3.3. [IporcxoxIeHHE YeIOBEKa. AHTPOIOrEeHE3



Pa3nen 4. Dxomorus

Tema 4.1. Dxonornyeckue (HakTOPhl U CPEIbI KUZHU

Tewma 4.2. ITonmynsuu. CoobiiecTBa. DKOCUCTEMBI

Tema 4.3. buocdepa - TmobampHas 3KOJOTHYECKAs CHCTEMA

Tewma 4.4. BnusiHue aHTpONOreHHbIX (PaKTOpoB Ha OHochepy

Tema 4.5. BnusiHue COIMAIbHO-3KOJIOTHYECKUX (DAKTOPOB HA 3/I0OPOBBE YEIOBEKA
Pa3nen 5. buonorus B sKxu3Hu

Tema 5.1. BHOTEXHOJIOTUH B KHU3HU KaXKIOT'O

Tema 5.2. BUOTEXHOJOTHH B IPOMBIIIIECHHOCTH

Tewma 5.3ConunanbHO-3THUECKHUE ACTICKThI OMOTEXHOJIOTUI



COJIEPYKAHUE

OO6mias xapakTepucTuka pabodeli mporpaMMbl 0011eo0pa3oBaTeIbLHOM
JUCITUTUIAHBI
CrtpykTypa u conepkanue o01meo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMmMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpoJIb 1 OLIEHKA PE3YIBTATOB OCBOEHUS TUCLIUIIIIMHBI

CTp.

13
21
23



1. ObLIASA XAPAKTEPI/ICTI/IKAUPABO‘{Eﬁ IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

Oo6meobpazoBatenbHas aucnurimaa  «OO/[.11 Buonorus» sBusieTcs 00s3aTENBHON
4acThio 0011e00pa30BaTENBLHOrO KA 00pa3oBaTeNbHOM IporpaMmel B cootBeTcTBHM ¢ PI'OC
CIIO mo mpodeccun: 43.01.09 «IloBap, KoHIUTEPY», peann3yeMoi Ha 6a3e OCHOBHOTO OOIIETO
oOpazoBaHwUs.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii @DI'OC cpemnero o6mero
obpazoBanus. Ha m3ydenne mucturmauabl «OO/].11 buonorus» Ha 6a30BOM ypOBHE OTBOJIUTCS
117 gacos.

1.2. llenun u muaHupyeMble pe3yabTaThl OCBOSHUS JUCIUATIINHBL:
1.2.1. Llenu u 3a1a4un AUCHMILINHBI:
Copepxanne mporpammsbl oOmeodpaszoBatenbHoi quctuminabl «OO/.11 Buonorus»
HAIPAaBIICHO HA JOCTUKECHHE CICIYIOIINX IENIeH:
Heab: dbopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(PYHKIIMOHATbHON

OpraHu3alliM JKUBBIX CHCTEM PAa3HOTO0 paHra Kak OCHOBbI NPUHATHUSA PEIIEHUH B OTHOLICHUHU
00BEKTOB KMBOH NMPHUPOJIBI U B IPOU3BOACTBEHHBIX CUTYAIUIX.

3agaun:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUS, MHOTOOOpPa3usi M OCOOEHHOCTEH KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alud, 3aKOHOMEPHOCTEH MpOTEKaHWs OMOJOTMYECKHX IPOLECCOB U
ABJICHUM B OKpPYXalolleld Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENATH KUBbIE OOBEKTHI B IIPUPOJIE; MPOBOJUTH HAOIIOJCHUS 3a
9KOCHCTEMaMU  JJIsi  BBIABJICHMS ~ €CTECTBEHHBIX M AHTPONOIEHHBIX  HM3MEHEHMHI,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH,

3) cpopMupoBaTH HaBBIKM MPOBEACHUS TPOCTEUIINX OMOTOTUYECKUX IKCIEPUMEHTATBHBIX
UCCNIeIOBaHUM ¢ coOnrofieHueM mpaBui  Oe3omacHoro oOpaiieHuss ¢ OObEeKTaMU H
000pyI0BaHNEM;

4) pa3BUTh YMEHHUS MHCIOJIb30BaTh HMHPOpPMAIMIO OHOJIOrMYECKOro XapakTepa Hu3
Pa3IUYHbBIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH IOCIEICTBUS CBOEH JAESITENBHOCTH IIO
OTHOILIEHHUIO K OKpYXarollled cpeae, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBATH U COOIOAATH
Mephbl TPO(PUITIAKTUKY 3a001€BaHUH.

6) chopMupoBaTh NOHMMAaHME 3HAUUMOCTH JOCTM)KEHUH OMONOTMYECKOH Hayku U
TEXHOJIOTHI B MPAaKTHUUYECKON JEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.



1. [Tnanupyemble pe3ynbTaThl OCBOCHUS 0011e00pazoBaTeibHON qUCUILIMHBI B cooTBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO.
Ocoboe 3HaueHne AUCUUIUIMHA UMeeT npH popmupoBannu u pazsutuu OK u I1K

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

HJ'IaHI/IpyeMHe PE3YIBbTATEI OCBOCHUSA JUCHUIIIMHBL

Oﬁume1

I[I/ICIII/II'[.]'[I/IHapl—[hle2

OK 01. Beibupats cioco0sl
pelieHus 3aaa4
npodeccHnoHATEHOM
JEATSIbHOCTH TIPUMEHHUTEILHO
K Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

-  TOTOBHOCTh K TPYyAYy, OCO3HAaHUE IECHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTbH K aKTUBHOU NCATCIIbHOCTHU

TEXHOJOTMYECKOM W COLUMAIIBHOW HaIpaBJICHHOCTH,

CHOCOOHOCTP ~ WMHULMUPOBATH,  IUIAHUPOBAaTbh U
CaMOCTOSITEJIbHO BBIIOJIHATH TAKYIO JACSTEIbHOCTD;

- MHTEpeC K Pa3NIuyHbIM chepam mnpodeccHoHATbHON
JIeATEIbHOCTH,

OBnanenue YHUBEpCAIbHBIMHU
MMO3HABATENIbHBIMU JICHCTBUSIMHU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

y4eOHBIMU

- CaMOCTOATENBHO (POPMYIIMPOBATh M aKTYyaJU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBeHHBIfI HpI/I3HaK NI
OCHOBAHMS JUIA CpPaBHEHUS, KJIACCH(PHUKAIMUA U
00001IeHHS;

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH

B CHCTEME HAy4YHOrO 3HaHWS, (DYHKIHOHAILHOU
IPaMOTHOCTH 4YEJIOBEKa JUIsi PEHICHHUS KHU3HECHHBIX
npo0Jem;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH COICPKAHHE
OCHOBOTIOJIATAIONUX OHOJOTUYECKHX TEPMUHOB H
MOHATUI: JKU3Hb, KIETKA, TKaHb, OpPraH, OPraHH3M,
BHJI, TIOMYJISALINS, SKOCHCTEMa, OMOIeHO03, Onocdepa;
Merabonu3M (0OOMEH BEIIECTB M IIPEBpAICHHE
SHEpPruM), TOMeocTa3 (caMoperymnsius), OWOCHHTE3

6CHK8., CTPYKTYpHasA OpraHu3anusg XKHUBBIX CHCTCEM,

JUCKPETHOCTD, caMoperyJsaus,
CaMOBOCIIPOU3BECHUE (penpoaykuus),
HACJIEICTBEHHOCTD, MU3MEHYUBOCTb,

HHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAs
OpraHH3aIus;
c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH COICPIKAHHE




- ONPENENATh LeNU NeATeIbHOCTH, 33/1aBaTh apamMeTpPhbl
Y KPUTEPHUH MX TOCTHKCHHS;

- BBIBIATH 3aKOHOMEPHOCTH H IPOTHBOPEYHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JESITCIBHOCTb, OILICHUBATh
COOTBETCTBUE PE3YJITATOB IIEJISIM, OILEHWBATH PUCKH
MOCJICACTBHUI IEATCILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE IIPH PEIICHUH
YKU3HEHHBIX TTPOOIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:

- BIaJeTh HABbIKAMHU Y4eOHO-HCCIIEIOBATENIbCKOW U
MIPOCKTHOM  JIEATEIbHOCTH, HaBBIKAMH pa3pericHus
npo0Jem;

- BBIABJISITH  NPUYMHHO-CIICJICTBEHHBIC CBS3M U
aKTyaJIM3upOBaTh 3ajauy,
pelIeHHs, HAaXOAWTh APTYMEHTHI IS JIOKa3aTelhCTBA

CBOMX YTBEpXKICHUH, 3a1aBaTh M1apaMeTpbl U KPUTEPUU

BbIIBUT'aTb THUIIOTE3Y €€

peIICHHUS;
- aHaJIM3UPOBAThH MOJYUYEHHBIE B XOJI€ PEIICHUS 3a7aun
pe3yIbTaThI, KPUTHUYECKH OIIEHUBATh X
JIOCTOBEPHOCTh, MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMCTI) HepeHOCI/ITB 3HAHUIA B HOSH&BaTeJ'II)HyIO nu
HpaKTI/I‘—IeCKyIO O6.]'IaCTI/I KHN3HCACATCIIbHOCTH,

- YMGTI) I/IHTerI/IpOBaTB 3HAHUA U3 pa3HBIX HpelIMeTHBIX
oOJacren;

- BBIIBUTATh HOBBIE WJEH, MpeJyiaraTh OPUTHHAIHHBIC

noAXoAbl U pCHICHUA,

OCHOBOIIOJIATAIOIIMX ~ OUOJOTHYECKUX  TEOpUd U
TUIIOTE3: KJIETOYHOM, XPOMOCOMHOH, MYTallMOHHOM,
IBOJTFOIIMOHHOM, MMPOUCXOKACHUS )KMU3HU U YEIIOBEKa;
c(hopMUPOBAHHOCTH YMEHUS pacKpbIBaTh
OCHOBOIIOJIAralOKe  OHMOJIOTMYECKHE  3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
Basunosa, O. I'ekkemns, ®. Mriomnepa, K. bapa),
TPAaHMIIBI UX MPUMEHUMOCTH K KMBBIM CHCTEMaM;

npuoOpeTeHne  OmbITa  MNPUMEHEHHS  OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMSI, MHCIONb3yeMbIX B
OuoyIoruy: HaAOJIOACHUS M OIKMCAHUS JKMBBIX CHCTEM,
MPOIIECCOB M SIBJICHWI; OpPTaHM3allud W TPOBEICHUS
OMOJIOTUYSCKOTO BBIJIBHOKCHUS

3aBUCHUMOCTH MCKAY

OKCIICpUMCHTA,
THUIIOTE3, BBISIBJICHHA

HCCIICAYEMbIMHA BEiINM4YnHaMU, 00BSICHEHHS

MOJIYYEHHBIX  PE3yJabTaTOB W (POpMyIUpOBaHUS
BBIBOJIOB C HCHOJIb30BAHUEM HAYYHBIX TMOHSTHU,
TEOPU U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHUS BBIACIATH CYIIECTBEHHbIE
MPU3HAKU BHUPYCOB, KJIETOK IMPOKAPUOT U DYKAPHUOT;
OJHOKJIETOYHBIX Y MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OHMOT€OIICHO30B M JKOCHUCTEM; OCOOCHHOCTHU
MPOIIECCOB OOMEHA BEIECTB U MPEBPAIECHUS dYHEPTUH
B KIIETKE,

@OTOCHHTCB&, IIJ1aCTHYECKOI'O n

SHEPreTHYECKOTO0 OO0MEHa, XEMOCHHTE3a, MHTO3a,
Melo03a, OIUIOIOTBOPEHUS, PAa3BUTHS M Pa3MHOKEHUS,
WHIWBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),

60pB6BI 3a CyHI€CTBOBAHHE, €CTECTBEHHOI'O 0T60pa,




- CIIOCOOHOCTh MX MCIIOJb30BaHMS B MO3HABATEILHOU U
COLIMAJIbHON ITPAKTHUKE

BU000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTraHU3MOB K
cperne OOMTaHUS, BIUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX HM3MEHEHHH B SKOCHCTEMaxX CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M IPEBpAICHUE
sHeprum B Ouocdepe;

Cc(OPMHPOBAHHOCTh YMEHUS peIIaTh OMOJIOTHYECKHE
3aJjauyd,  COCTAaBJIATh  TCHOTHUIIMYECKHE  CXEMBI
CKpEUIMBAaHUs JUISI Pa3HbIX THUIIOB HACJIEIOBAHUS
NPU3HAKOB Yy OPraHU3MOB, COCTaBISTH  CXEMBI
IepeHoca BEIIECTB M HHEPTUM B KOCHCTeMax (Ieru

IIUTaHusA, ITMIICBBIC CeTI/I)

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEJICTBA
MOWCKA, aHAJIHM3a U
UHTEpIpeTanuu nHHOpMauu
1 UHPOPMAIMOHHbIE
TEXHOJIOTUH JIJISl BBITTOJIHEHUS
3a1a4 mpodeccruoHambHOM
JeSTeNbHOCTH

B o06.s1acTH HEHHOCTH HAYYHOT'O O3HAHUS:
- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM U OOUIECTBEHHOM NPAaKTUKH, OCHOBAHHOTO Ha
JUaJore  KynbTyp, CIIOCOOCTBYIOIIETO

CBOET0 MECTA B MOJIMKYJIBTYPHOM MUPE;

OCO3HaHUIO

- COBCPIICHCTBOBAHUC SI3BIKOBOM M YMTaTEIbCKOM
KYJIbTYPBl KaK CpE€ACTBa B3aUMOJEUCTBHUS MCKIY
JIFOABMU U TO3HAHUA MHUPA,

- OCO3HaHME LEHHOCTH HAy4YHOW JESITEIbHOCTH,
FOTOBHOCTb OCYILIECTBIISITh MPOEKTHYIO u
HCCJIEIOBATENbCKYIO 1€ATEIbHOCTh MHIUBUYaIbHO U B
Tpymne;

OsnageHue YHUBEpCATbHBIMHU yueOHBIMU

MIO3HABATEJILHBIMU JIEHCTBUSAMMU:
B) padorta ¢ undopmManmeii:
- BJAJeTh HAaBBIKAMH TMOJIy4eHUS HH(OpMaIuu U3

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKU OIICHHBATH

HH(bOpMaHHIO OMOJIOrUYECKOI0 COACPIKaAHUAA,

BKJHOLIaIOHIYIO HCGBI{OHayLIHI)IG 3HAHUA U3 paBJII/ILIHI)IX
MacCcOBOU

HMCTOYHHKOB  (CpeacTBa

HAy4YHO-TIOMYJISIPHbIE MaTepuaibl); HHTEPIPETUPOBATD

nH(popmaluu,

OTUYCCKHUE AaCIICKThl COBPCMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B

Ouosoruy, MEAMLINHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0asbHbIe 9KOJIOTMYECKHE
npoOJeMbl  COBPEMEHHOCTH,  (OpMHUpOBaTh IO

OTHONICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

c(hOpMHUPOBAHHOCTh YMEHHI CO371aBaThb COOCTBEHHBIC
MACbMEHHBIE W YCTHBIE COOOIIEHHWS] Ha OCHOBE
Oowomornuecko  WHGOPMAIMM W3  HECKOJBKHX
HMCTOYHHKOB, TPAaMOTHO WCIOJIb30BaTh TOHITHIHBINA

arrmapar Ounosorun




UCTOYHMKOB  pPa3HbIX  THUIIOB, CaMOCTOSTEJILHO
OCYIIECTBIISITh  TIOUCK, CHUCTEMaTH3aluI0 U
UHTEpIIpETalui0 HUHDOPMALUK PA3JIUYHBIX BHIIOB H
dbopM npeacTaBieHUS;

- CO3aaBaTh TCKCTBI B Pa3IMYHBIX (bopMaTax C y4€TOM

aHaJIn3,

Ha3HaueHUs WHPOpPMALMKM U LEJIEBOH ayJUTOPHH,
BBIOMpAas ONTUMANbHYIO (OpMY TMpPENCTaBICHUS U
BU3yaJIN3aL1H;
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
uH(pOpMalK, €€ COOTBETCTBHE NPABOBBIM U MOPAJIbLHO-
3TUYECKUM HOpMaM;
- HCIOJIb30BaThb CpeACTBa HMH(MOPMAIMOHHBIX U
KOMMYHMKAI[UOHHBIX ~ TEXHOJIOTMH B  PEUICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aLMOHHBIX
3a1a4 ¢

TEXHUKHU 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,

coOntoiecHueM TpeOOBaHUN APTrOHOMUKH,

MIPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM

0€e30I1aCHOCTH;

- BJAIeTh HAaBBIKAMH DPACMO3HABAHWUS W  3alIHUTHI
uHpopManuy, UH(POPMALIMOHHOM 0e30macHOCTH
JMYHOCTH

OK 04. S¢dexTuBHO
B3aMMOJENCTBOBATH Hu
paboTaTh B KOJJIEKTHBE U
KOMaH/JIe

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSTCIIBHOCTU U
CaMOOITPEETIEHHUIO;

-OBJIaJIcHNE HaBBIKAMH  y4eOHO-HCCIIEIOBATEIbCKOM,
MIPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH
JeHCTBUSIMM

0) coBMecTHAs 1eATEJbHOCTD.

NpHOOpEeTEeHNEe  OMbITa  MPUMEHEHHUS  OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMS, WCIONB3yeMbIX B
OuoJiornu: HaOJIONEHNUSI U OMUCAHHUS JKUBBLIX CHUCTEM,
MPOLIECCOB W SIBICHUI; OpraHU3allid U TPOBEICHHS

OHOJIOrHYECKOI0 OKCIICPUMCHTA, BBIJIBHKCHHU S
THUIIOTE3, BBISIBJICHHUA 3aBUCHUMOCTH MCKAY
HCCIICAYEMBIMHA BCJIMYNHaAMU, OOBSICHEHHST
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- IOHUMATh U UCTIOJIB30BATH MPEUMYIIECTBA KOMAHTHOMN
Y UHIUBUIyaJIbHOU PabOTHI;

- IIpUHHUMATb Ja(SAI051 COBMECTHOM JACATCIIBHOCTH,
OpPraHrU30BbIBATH W KOOPAWHHPOBATDH ,Z[CI\/'ICTBI/IH 10 €€
JOCTHIXCHHIO: COCTaBJIATHb I1J1aH HCﬁCTBHﬁ,

pacmpenensaTb pold C YYEeTOM MHEHUN YYaCTHHKOB
00CYXIaTh pe3yIbTaThl COBMECTHOM PaboThI;
- KOOpAWMHUPOBATL W BBIIIOJIHATH pa60Ty B YCJIOBUAX

pETBHOTO, BUPTYAILHOTO W  KOMOWHHUPOBAHHOTO
B3aUMO/ICUCTBUS;

- OCYILIECTBIIATH ITI03UTUBHOE CTpPaTErunyecKoe
[IOBEICHUE B PA3JIMYHBIX CHUTYalUAX, MPOABIATH

TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM
OBJ1agenne

nefiCTBUAMU:
') NPUHSATHE ce0sT M IPYrUX JHOAeii:

YuuBepcCaJdbHBIMHA PEryassiTuBHbIMHA

- IPUHUMATh MOTHUBBI U ApIYMEHTBI IPYTHUX JIFOAEH IIPU
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- MPU3HABAaTh CBOE IMPaBO WM MPaBO APYTUX JIOAEH Ha
OIINOKH,

- pa3BuUBaTh CIIOCOOHOCTH IMOHMMAaThb MHUpP C IO3ULIUHU
JPYroro 4ejoBeKa

MOJIYUEHHBIX  pe3ylbTaToB U (opMyIHpoOBaHUs
BBIBOJIOB C WCIOJb30BAaHUEM HAYUYHBIX TOHSTHH,
TEOpUH U 3aKOHOB

OK 07. ConelicTBOBATEL
COXPAHEHHUIO OKpYXKarolien
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
MPUHIUIIBI OEPEXKIINBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO

B 001acTHAK0710TrHY€CKOr0o BOCIUTAHMS

- c(hopMHpPOBAaHHOCTH  HKOJIOTMUYECKON  KYJIBTYpHI,

IIOHUMAaHUE BIIMSHUSA COIINAJIBHO-O2KOHOMHUYCCKUX
MPOIECCOB HA COCTOSIHUE MNPHUPOJHOM W COIMATBHOMN
cpensl, Xapakrepa

9KOJIOTHYECKUX MPoOIIeMm;

OCO3HAaHHE 7100aJIBHOTO

Cc(OPMHPOBAHHOCTH YMEHHUS MPHUMEHSTH MOJTyYEeHHBIE
3HAHUA JJI1 OOBSICHEHHs] OMOJIOTUYECKHUX MPOIECCOB U
SIBJICHUM, JUTS TIPUHATHS TPAKTHUYECKUX PEIICHUH B
IMOBCEIHCBHOM JKM3HH C 1[I0  oOecrneuyeHus
0€30MMacHOCTH  CBOETO  3JIOPOBbS U 370POBbBS
OKpY>KaroIluX Jro/1ed, coOM0IeH s 310pOBOro obpasza
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JIEHCTBOBATH B UPE3BbIYANHBIX
CUTYaIUSIX

- IUIAHUPOBAHME U OCYILECTBJICHHE JACUCTBUU B
OKpyKarolen cpene eien
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

HA OCHOBE 3HAHUS
AKTUBHOE HEIpHITHE JACUCTBUNA, NPUHOCSIIUX BpeEa
OKpYKalolllei cpee;

- pacHIMpEeHHUE OMbITa ACSATEIBHOCTH 3SKOJOTUYECKOMN
HaIpaBJICHHOCTH;

- OBJIQJICHUE HAaBBIKAMHU Y4eOHO-HCCIIe10BaTEIbCKOH,
IIPOEKTHOM M COLMAJILHOM NESATEIIBHOCTH

KU3HU, HOPM I'PAMOTHOTO IOBEACHUS B OKPYKaIOIIEH
OPUPOJHON  cpele; TOHMMaHWe HEOOXOIMMOCTH
UCIOJIb30BAaHUS JOCTHKEHUH COBPEMEHHON OHOiIoruu
u OMOTEXHOJIOTUI JUTS palMOHAIBHOTO
IIPUPOAONIOIL30BAHNS

IIK 5.1. TIloaroraBauBarth
pabodyee MecTO KOHIUTEpA,
o0opynoBaHue, UHBEHTApb,
KOHJIUTEPCKOE CBIpBE,
UCXOJHBIE  MaTepuaibl K
paboTe B COOTBETCTBUM C
HUHCTPYKIHUSIMU u
perjIaMeHTaMH.

- OIIPEICTIATh UCTOYHUKH MH(OPMAIIMH JUTSI POBEICHUS
aHaIM3a (PMHAHCOBOTO COCTOSIHUS 3KOHOMHYECKOTO
cyOBeKTa;

- YMEHHUE MPOBOJAUTH MOHUTOPHHT Pa3IMYHBIX
HPOLIECCOB

- yMeHHEe paboTaTh C Pa3IMYHBIMH UCTOYHHKAMU JUIS
XapaKTePUCTHKU OMOJIOTHYECKUX OOBEKTOB

- YMEHUE NPOrHO3UPOBATh HEOJIArONPUATHBIE
HKOJIOTMUECKUE NIOCIEACTBHS IPEATNIPUHUMAECMBIX
JIEACTBUM, NIPEJOTBPALLATD UX;

- pa3zpabarbIBaTh pa3IU4HbIE KEHChI U PE3EHTALUN
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIGHON JUCIIUTLJIMHBI

2.1 O0BbeM AUCIUIUTHHBI U BUJIBI YI4eOHOU pabOThI

Bun yueGHO#I paboThI O6beMm B
qacax
O6beM 00pa3oBaTeNbHON NPOrPaMMBbl AUCITUTUTMHBI 117
ConepxkaHue 117
BT. U.:
TEOPETHUECKOE 00yUeHUe 96
NPAaKTUYECKHUE 3aHATHS 8
71a00paTOPHBIE 3aHATUS 4
KOHTPOJIbHBIE PAOOTHI 4
NpaKTUYeCKas MOJIrO0TOBKA 48
[Tpuknagaoit MOynb (MM TPOGECCHOHATLHO-OPHEHTUPOBAHHOE COJICPIKAHHE)
BT. 4. 4
TEOPETHUECKOE 00yUeHUe 2
NPAKTUYCCKHUE 3aHATHSI 2
71a00paTOPHBIE 3aHATHS -
KOHTPOJIbHBIE paOOTHI -
NpaKTUYeCKas MOJrOTOBKA 4
[TpomexyTouHas aTTecTanus - SK3aMeH 8




2.2. TemaTnueckuii iian u coaep:xxanue gucuunauabl OO/1.11 buosorus

HaumeHoBaHue Conep:kanue yuyeOHOro MaTtepuasa (0OCHOBHOE M MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), Oo0bem | @opMupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYHMHT) 4YacoB | KOMIIETEHIUH
1 2 3 4

Bsenenue 2
Pazjen 1. Knerka — cTpyKTYpHO-(PYHKIIHOHAJIbHAS €IMHULIA )KUBOT'0 22
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 2
Buosorus kak TeopeTnueckoe odyueHnue: 4
Hayka. O0mast CoBpemeHHbIe OTpaciau OUOIOrMuecKux 3HaHui. CBs3b OMOJOTUH C IPYTMMU HayKaMu: OMOXUMMUSI,
XapaKkTepUCTHK | Omodusnka, OMoHHKa, reHoreorpadus u ap. Pons u mecto 6uonoruu B GOpMUPOBAHUH COBPEMEHHOM
a JKU3HHU Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aluM KuBOi Marepuu. OO011asi XapaKTepuCTHKA )KM3HU, CBOMCTBA

KHBBIX CUCTEM. XMMHUYECKHH COCTaB KJIETOK

[TpakTHyecKas MOAroTOBKa 2
Tema 1.2. OcHoBHOE coep:kaHue 8 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 6 OK -2
¢ynxkuuonanbn | Kierounas teopust (T. IlIBann, M. Hlneitnen, P. BupxoB). OCHOBHBIE MOJI0KEHHSI COBPEMEHHOM KJICTOUHOM 6 OK-4
asi opraHu3anusi | teopuu. TUIBI KIETOYHON OpraHu3alun: NPOKAPUOTUYECKUHN U dyKapuOTHUYeCKUi. OJHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHue NpoKapruoTudeckon KieTKku. CTpoeHne 3yKapuOTUYECKON KIIETKH.

Hexnerounsle ¢popmbl sxu3HU (BUpYCHI, 6akTeprodaru) Bupychsie n 6akrepuanbHble 3a0oneBanus. Oomuue

MPUHIUIBI UCTIOJIb30BAaHMS JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH NPUMEHEHUsI aHTUOMOTHKOB.

JIaGopaTopHble 3aHITHS: 2

JIaGoparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) U KIICTOYHbIE 2
BKJIIOUEHUsA(KpaxmMaJs, KapOTHHOUbI, XJIOPOIIACThI, XPOMOILIACTHI)»

[IpakTHyeckas MOArOTOBKa 4
Tema 1.3. OcHoBHOeE coaep:xaHue 6 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 4 OK-2
¢ynxkuuonanbn | XpomocomHas teopus T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK, TOMOJIOTHYHBIC U 4
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ble (pakTOpbI

HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBIN U AUIUIOUAHBIN Habop. Hyknennoswie kucnoter: JIHK, PHK

HACJIEJICTBEHHOC | HaXOXJIEHHUE B KIIETKE, UX CTpOeHHE U PyHKIMHU. MaTpuyHbIe POLIECCH! B KJIETKE: PEIUIMKaLUs, ONOCHHTE3
™ Oeinka, perapanus. [ eHeTHUeCKUi KO M €T0 CBOMCTBA

IIpakTHYeckue 3aHATHSA: 2

Pemienue 3aa4 Ha onpeseneHue nocae10BaTelbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B Cily4yae 2

M3MEHEHUs T0CIIeI0BaTeIbHOCTH HyKiIeoTu 0B JTHK

[IpakTrueckast moaAroToBKa 4
Tema 1.4. OcHoBHoOe coJep:kaHue 2 OK -2
O6Omen Bemects | TeopeTnueckoe o0ydeHue: 2
U npeBpameHue | [lonstue MeTaboaM3M. ACCUMUIISLIUS U TUCCUMMIIALINS — IBE CTOPOHBI MeTabonu3ma. Tumel oOMeHa
JHEepPrum B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3poOHBIN 1 aHa’poOHBIH. [InacTnueckuii oomMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3

[IpakTHyeckas moAroToBKa 2
Tema 1.5. OcHoBHOeE coep:kaHue 2 OK-2
Ku3HeHHBbIH TeopeTnueckoe o0yuenue: 2 OK-4
IMKJI KJIeTKH. KieTounslii nuki, ero nepuosl. MUTO3, €ro cTaiuu U NpouCcXoadiue npouecchl. buonoruueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiios u ero cranuu. Ilosenenne xpomocoMm B Merose. Kpoccunrosep. buonornuecknii

CMBICII MeH03a
Pa3nes 2. Ctpoenue u GyHKIMH OPpraHu3Ma 36
Tema 2.1. OcHOBHOE cogepkaHHe 4 OK -2
Crpoenne Teopernueckoe o0yueHue: 4 OK-4
OpraHu3ma MHOroK1€eTOYHbIE OPTaHu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpraHHU3MeE. 4

I'omeocTa3 opranusma u ero nojjepKaHue B MpoLecce KU3HeAeATeIbHOCTH

[TpakTHyecKas MOAroTOBKA 2
Tema 2.2. OcHoBHOe coiep:KaHue 4 OK-2
Dopmbl Teopernueckoe ofyueHnue: 4
Pa3MHOKEeHUs! ®opmbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHEe. Bubl 6ecrnonoro pasMHOKEHUS. 4
OpPraHu3MoB [TonoBoe pazmHoxeHue. 'ameToreHes y »uBoTHbIX. CriepmaToreHe3 U ooreHes. CTpoeHHe MOJ0BBIX

kJjeTok. OMio/10TBOpeHHe
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Tema 2.3. OCHOBHOE cojIep:KaHue 2 OK-2
Onrorenes Teopernueckoe o0yueHue: 2 OK-4
pacTeHui, WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craguu. [locramOproHanbHbIi IEpUOS,. 2
KHBOTHBIX H Craauu nocTaMOpHOHATIBHOIO PA3BUTHUS Y JKUBOTHBIX M yesioBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
yesioBeKa buonorudeckoe crapenue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. OcHoBHOE coep:KkaHue 10 OK -2
3axonomepHocT | Teoperuyeckoe o0yyeHue: 8 OK-4
U HacjiefoBaHusA | OCHOBHbBIE IOHSTHS FTEHETUKHU. 3aKOHOMEPHOCTU 00pa3oBaHus rameT. 3akoHbl I'. Mennens 8

(MoHOrHOpUIHOE 1 MOJUTHOPHUIHOE CKpelluBaHue). BzaumopeiicTBre reHoB

IIpakTnyeckue 3aHATHA: 2

Pemenue 3a1a4 Ha onpe/iesieHne BEPOATHOCTH BOSHUKHOBEHUSI HACJIE€ICTBEHHBIX IPU3HAKOB P MOHO-, 2

IH-, TIOJUTHOPUTHOM U aHAJIM3UPYIOLIEM CKPELMBAaHUH, COCTaBJIEHUE FEHOTUIINYECKUX CXEM CKpEIUBaHUS
Tema 2.5. OcHoOBHOE co/lep:KaHue 6 OK-1
CuemnieHHoe Teopernueckoe o0yueHue: 4 OK -2
HacjJeaoBaHue 3akous! T. Moprana. CuenjeHHOE HAcJIeJOBaHHUE I'eHOB, HapyLICHUE CLCTIJICHU. HacnenoBanue 4
NPU3HAKOB IIPU3HAKOB, CLETIJIEHHBIX C ITOJIOM

IIpakTnyeckue 3aHATHA: 2

Pemenue 3aia4 Ha onpesiesieHne BEPOSATHOCTH BOZHUKHOBEHUSI HACJIEICTBEHHBIX PU3HAKOB MIPU 2

CLIETJIECHHOM HAacJe/I0BaHUU, COCTaBI€HNE TeHOTUITMUYECKUX CXEM CKPEIIUBAHUS

[TpakTHyecKas MOAroTOBKa 2
Tema 2.6. OcHoBHOE coep:kaHue 8 OK-1
3axonomepHoct | Teoperuyeckoe o0yueHue: 8 OK -2
U U3MEHYHUBOCTH | VI3MEeHUYMBOCTH MPU3HAKOB. BU/Ibl N3MEHYMBOCTHU: HACJIEICTBEHHAs U HEHACJIE/ICTBEHHAs. 3aKOH 8 OK-4

TOMOJIOTMUYECKUX PAIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBuios). Myranmonnas teopust

M3MEHUYMBOCTH. Bl MyTanmii 1 NpuuMHBI UX BO3HUKHOBEHU. Kapuotun yenoseka. Hacnencrsennsie

3a0oJeBaHus YeJIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeka. bonesHu ¢ HacaecTBEHHON

IIPEIPaCIOIOKEHHOCTHI0. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEJOTBPALLICHUH U JICUEHUU T€HETHUECKHUX

3a0o0eBannii uenoBeka. Cenexiusg. MeToanl CENeKINH .

[TpakTHyeckast MOATOTOBKA 6
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Konrpoaknas CrpoeHue U QyHKIMH OpraHu3Ma 2
padora
Paznen 3. Teopusi 3BoJ1Iounu 14
Tema 3.1. OcHoOBHOE co/iep:KaHue 6 OK-2
HUctopus Teopernueckoe o0yueHue: 6 OK-4
3BOJIIOIHMOHHOIO | [Tepsrie aBomonnonnbie koHuenmuu (JK.b. Jlamapk, XK. JI. broddon). DBomonuonnas teopus Y. lappuna. 6
y4eHHUsl. CunTeTnveckas TeOpHs HBOJIOIUH U €€ OCHOBHBIC TIOJIOKECHHUS.
Muxpossomoun | MukposBostonus. [Tomysinus Kak 3JIeMeHTapHast €AMHUIA SBOIIONUHU. [ eHETHUECKUE OCHOBBI ABOJIIOIUH.
| DOneMeHTapHbIE PaKTOPHI BOMIONNU. EcTecTBEeHHBIN 0TOOP — HANPABISAIOMIHNA (HPAKTOP SBOIIOLNH.

Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOLUU

[IpakTuueckasi moAroOTOBKa 4
Tema 3.2. OcHoBHOE co/lep:KaHue 4 OK-2
MakposBoiaouu | Teoperuueckoe o0ydyeHue: 4 OK -4
sl. Maxkposomtorusi. DopMbl 1 OCHOBHBIE HanpaBieHust Makpossoitonuu (A.H. Cesepuios). [1ytu 4
Bo3uukHoBeHMe | nocTmkeHHs Ouosormyeckoro nporpecca. CoxpaHeHne OMopazHooOpasus Ha 3emite.
U pa3BUTHE I'umoTe3b! 1 TeOprU BO3HUKHOBEHUS JKU3HH Ha 3emiie. [osBIeHNE MepBhIX KICTOK U UX IBOJIFOIIHSL.
KU3HU Ha 3eme | [IpokaprOThI U SyKapHOThL. [IPOMCX0KIEHIE MHOTOKJIETOUHBIX OPIraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

[ApCTB SYKapUOT
Tema 3.3. OcHoBHOE coep:kaHue 4 OK-2
IIpoucxoxnenne | Teopernueckoe odyuenue: 4 OK -4
YyeJ0BeKa — AHTpOIONIOTUs — HayKa o yenoBeke. CucremaTHueckoe mojokeHue uenoeka. CXoACTBO U OTIHUUS 4
aHTponoreHe3 YenoBeKa ¢ )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOTIOT€HE3a. DBOJIOLNS COBPEMEHHOTO YeIOBeKa.

UYenoBeueckne pachl M UX €AMHCTBO. BpeMs 1 myTH pacceyeHus YeloBeKa o TIIaHeTe.

[IpucmocoOaeHHOCTh YeTTOBEeKa K Pa3HbIM yCIOBUSIM CpPEIbl

[MpakTHvecKas MOArOTOBKA 4
Paznen 4. Dxoaorus 38
Tema 4.1. OcHoBHOE coaep:kaHue 8 OK-1
Ikoaoruveckue | Teoperuueckoe odoyueHue: 8 OK -2
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(dakTopbI N Cpenpl 0OuTaHKs OPraHU3MOB: BOAHAs, HA36MHO-BO3IyIIHAsA, IOYBEHHAs, BHYTpUOpraHu3MeHHas. Ou3nko- 8 OK -7
cpeabl KH3HH XUMHYECKHE 0COOEHHOCTH cpell 0O0MTaHus opraHu3mMoB. [IpucnocoGinenns opraHu3MoB K AKH3HH B Pa3HbIX

cpenax. [lonsrue sxonoruyeckoro pakropa. Knaccugukanus skonorndeckux gpaxtopos. [Ipasuiio

muaumyma 1O. JInbuxa. 3akon TonepantHoctu B. [lendopna

[MpakTudecKas MOAroTOBKA 4
Tema 4.2. OcHOBHOE co/lep:KaHue 10 OK-1
Honyasinus, Teoperuueckoe o0yueHue: 8 OK -2
coo0uiecTBa, DKOJIOTMYUECKas XapaKTEPUCTUKA BUIA U MOMYJISALUH. DKOJIOTMYECKas HUIIA BUAA. DKOJIOTHYECKUE 8 OK-7
IKOCUCTEMbI xapakTepucTuku nonysasiunu. Coob1ectBa u 3kocucTeMbl. buoneHos u ero ctpykrypa. CBA3u MEXIY

opranuzMamu B 0uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOAYIICHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIIECTB ¥ IOTOK HEPTUH B SKocHcTeMe. Tpoduueckie ypoBHH

IIpakTHYeckune 3aHATHSA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENN 3KOCUCTEMBL. buoMacca u npoaykiust. JKoJI0rudeckue 2

UpPaMUIbl yuces, OuoMacchl ¥ sHepruu. [IpaBuiio nupamMusl SHEPruu.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BELECTBA U SHEPTUU B

9KOCHCTEMAaX C COCTaBJIEHHE TPOPUUECKUX Leneil U mupamui OMOMacchl U SHEPTUH

[IpakTrueckast moAroTOBKA 4
Tema 4.3. OcHoBHOE coaep:xaHue 6 OK-1
Buocdepa - Teopernueckoe o0yueHnue: 6 OK -2
rja00aabHast Bbuocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepnanckoro. 6 OK -7
akoJoruvyeckass | OGnactu 6nocheps! U ee KOMIIOHEHTHI. JK1BOe BeliecTBO O1ochepsl U €ro PyHKIHH.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHUs 6nocheprl. OcobeHHOCTH OHOCcheph! Kak r100abHOI 3KOCHCTEMBI.

JluHamuueckoe paBHOBecHe B bnocdepe. KpyroBopoTs! BEImecTB U OMOre0XUMHUYECKUE IIUKIIBL.

I'moGaibHBIE HKOJIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH

[IpakTHyeckas MoAroTOBKa 4
Tema 4.4. OcHoBHOE coep:kaHue 6 OK-1
Baunsinune Teopernueckoe o0yueHue: 6 OK -2
AHTPONOrEeHHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha Ouochepy. 3arpsA3HeHHs KaK BUJI aHTPOIIOTEHHOT'O BO3/IEHCTBHUS. 6 OK-4
(paxkTopoB Ha AHTpoONoOreHHsle Bo3AeiCTBHs Ha aTMocdepy. BozaelicTBus Ha ruapochepy. BoszneiictBus Ha nutochepy. OK -7
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ouocepy AHTpOTIOTeHHBIE BO3JCHCTBUS Ha OMOTHYECKUE COOOIIeCTBA. YTIyOJEHHO U3YJarOTCsl OTXObI, CBSI3aHHBIC I1K5.1

C ompenereHHON npodeccueil/cnenuanrbHOCThIO

[IpakTudeckasi moAroOTOBKa 4
Tema 4.5. OcHOBHOE co/lep:KaHue 4 OK-2
Biusinue Teoperuueckoe o0y4yeHue: 2 OK -4
COLIMAJIbHO- 310poBbe U ero cocTaBisitonye. PakTopsbl, MOJIOKUTEIHHO U OTPUIIATEIHHO BIUSIOUINE HA OPTaHU3M 2 OK -7
IKO0JIOTHYEeCKHX | yenoBeka. [Ipobiiema TeXHOT€HHBIX BO3JICHCTBUI HA 3/T0POBbE YEJIOBEKa (3JEKTPOMArHUTHBIE OIS, IIK...51
(¢paxTopoB Ha ObITOBast XUMUS, U30BITOUHBIC IITYMBI, palallvs U T.1.). AJlanTalys OpraHu3Ma 4eioBeka K (hakropam
3/10pOBbe OKpyxarotet cpensl. [IpuHImIBI hOpMUPOBAHUS 3I0POBhECOEpEraroIero moseaeHus. Gundeckas
YeJloBeKa aKTUBHOCTbH U 3/I0pOBbE. BHOXMMHUYECKHE aClIeKThl pallMOHATLHOTO MMUTAHUS

JlaGopaTopHble 3aHATHSA: 2

JlaboparopHast pabota «BiusiHre a0noTHYecKuX (PaKTOPOB HA YEIIOBEKA (HU3KHE U BHICOKHE 2

TEMIIEpPaTypbl)»

N3ydyenne MexaHH3MOB aJanTallii OpraHU3Ma 4eJI0BeKa K HU3KUM U BHICOKHM TeMIlepaTypam U

00BsICHEHHE MOTYYECHHBIX PE3YIbTAaTOB U (DOPMYIHPOBAHHE BHIBOJOB (MMCHbMEHHO) C UCIIOJIb30BAHUEM

Hay4HbIX TOHATHH, TEOPUI U 3aKOHOB
KonTtposbnas 2

TeopeTnyeckre aceKThl 3KOJIOTUH
padora

[TpakTHyecKas MOAroTOBKA 2
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIsl)
Paznen S. buosiorusi B aKU3HU 4 OK-1
Tema S.1. OcHoBHOE coaepxaHue 1 OK -2
buorexnonorun | Teopernueckoe copepkanue: 1 OK-4
B "KU3HH buorexHonorus kak Hayka v mpou3BoicTBO. OCHOBHBIC HAMPABJICHHUS] COBPEMEHHONW OMOTEXHOJIOTHH. 1 IK 5.1
KaK10r0 MeTtoasr 6uotexHonoruu. OOBEKTh OMOTEXHOIOTUHU. DTHKA OMOTEXHOIOTUYECKUX U TEHETUYECKUX

JKCIIeprUMeHTOB. [IpaBuma morcka u aHanu3a OMOIKOIOTHYECKON HH(POPMAITUHN U3 Pa3TUIHBIX HCTOYHUKOB

(Hay4Has 1 yueOHO-Hay4YHas JIUTEepaTypa, CpeICTBAa MacCOBOM MHGOpMaIuu, ceTh IHTEpHET U Ipyrue)

[TpaKkTHYECKas MOATOTOBKA 2
Tema 5.2. OcHoBHOE coep:xaHue 2 OK-1
buorexnosornu | [Ipakruyeckue 3aHATHS: 2 OK -2
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B Pa3Burtue npoMpllluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B KU3HU YEJIOBEKA, TIOMCK U aHAIIU3 2 OK -4
MNPOMBINLIEHHOC | UH()OPMAIMK U3 PA3JIMYHBIX HICTOUHUKOB (Hay4Has U yueOHO-Hay4Has JIUTepaTypa, CPeCTBa MaCCOBOM
TH nHopmanuu, cetb IHTepHET U 1pyrue)

Keticpl Ha ananu3 nHpOpMALIUK O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)

[IpakTuueckas moAroToBKa 2
Tema 5.3 OcHOBHOE co/lep:KaHue 1 OK-1
ConuanbHo- Teopernueckoe cogepxxanue: 1 OK -2
ITHYEeCKHUe DTUYECKUE aCTIEKThI PA3BUTHSA OMOTEXHOJIOTHI M MPUMEHEHHE UX B KHU3HH YEJIOBEKA, TIOMCK M aHAIIN3 1 OK-4
ACHEKTRI _ | undopManuy U3 pasIMYHBIX MCTOYHUKOB (HayYHas U yueOHO-Hay4Has IMTEPATYpPA, CPEACTBA MACCOBOH IIK ... 5.1
OUOTEXHONOTHH | yyhopmanmy, cets VHTepHET U APYTHE)
Bcero: 117
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACIATITAHBI

3.1. TpeboBaHus K MUHUMAJIbHOMY MaTepHaAIbHO-TEXHUIECKOMY 00ECIICYCHHIO

Peanu3arus mporpaMMbl JUCHHUILTAHBI TPEOyeT HAMHUUs yueOHOTro KabuHeTa «buomorusy.
O6opynoBanue y4eOHOT0 KaOMHETa:

Me0enb, TIOCKa, MeJ, HarasaHble MOcoOus (KOMIUICKThI y4eOHBIX TaOJHII, IJIAKaTOB), TEXHUYCCKUE
cpezncTBa o0yUeHHsI: KOMITBIOTED C YCTPOHCTBAMU BOCIIPOHM3BEICHUS 3ByKa, MYJIbTUMEINA-TIPOCKTOP C
IKPaHOM.

Jlaboparopusi, ocHamieHHass 0O0OpyJOBaHWEM IS TPOBEICHUS 3aHATUNA: MHUKPOCKOIIHI,
CeKyHJIoMep, J1abopaTopHas rmocyaa (MpoOUpPKH, MOACTABKY Il TPOOUPOK, TUHIIETHI, IECOK, CTYIKH C
MEeCTUKAaMH, MPEIMETHbIE M TOKPOBHBIC CTEKJA, CTEKJISHHBIC IMaJIOYKH, IMPENapoBaIbHBIC WIIIbI,
¢dbunbTpoBanbHag Oymara (candeTku), CTakaHbl) TUIIEPTOHUYECKUI pacTBOp xyopua HaTpus, 3%-Hbli
pacTBOp MEPOKCHUIa BOJOPO/Ia, PACTBOP HOAa B HOJAUCTOM KaJIMH, TIUICPUH, KITyOHH KapToders, TucT
2JI0JIEU KaHAJICKOM, TUI0/T PSIOUHBI OOBIKHOBEHHOH (PSIOWHBI MIIM TOMATa), YK PEeIYaThlii, pa3BeIcHHbIC
B BOJIE JAPOAOKH ),

3.2. UudopmanronHoe obecriedyeHre 00ydeHus

1) OcHoBHas JUTEpaTypa:
1) Jleonosa, I'. I'. buonorus: Yue6noe nocooue mis CI1O . M.: M3natensctBo "Jlanp".2023 r.

2) JlomonHUTEIbHAS TUTEpaATypa:

1) Buonorus. ba3oBelii u yrinyosaeHHbdi ypoBHH: 10—11 Kiaccel : yueOHUK Ui CPEAHEro 0OIero
obpazoBanus / B. H. SIpeirus [u ap.] ; mox obmieit penakueit B. H. Speiruna. — 2-e usg., nepepad. u
nor. — Mocksa : M3marensctBo, 2023.

2) buonorus 10 knace . M.H.ITonomapeBa. _ Mocksa: [Ipocsemienue, 2022

3) buonorus 11 xnace . U.H.ITonomapeBa. _ Mocksa: IIpocsemienue, 2022

4) buonorusi: y4yeOHMK | TPAKTHKYM JUIS CPEIHEro MpodecCHOHANBHOrO 0oOpa3oBaHus /
B. H. Speirun [u ap.] ; nox penakuueir  B. H. Speiruna. — 2-e u3a. — Mocksa : H3garenscTBo,
2023. — 378 c.

3) MubopmMainoHHbIE PECypChI:
1. www. sbio. info (Bcst 6uonorusi. CoBpemeHnHast OMO0JIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
2. www. window. edu. ru (EquHoe okHO nocTyma k oOpa3oBarenbHbIM pecypcam VHTepHeTa 1o
OMOJIOTHH).
www.5ballov. ru/test (Tect a1 aOUTYpHEHTOB IO BceMY MIKOJIBHOMY KypCy OHOJIOIUN).
www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHHKallMOHHBIE BUKTOPHHBI MO OHOJIOTHH —
9KOJIOTUH Ha cepBepe BopoHekKCKOro yHUBEpPCUTETA).
www. biology. ru (buonorus B OTkpbeiToM Koymemke. CalT COACPKUT AICKTPOHHBIM YUEOHHK IO
o6uomnorun, On-line TecThl).
www. informika. ru (neKTpOHHBIN yueOHUK, O0IBIION CTHCOK HHTEPHET-PECYPCOB).
www. nrc. edu. ru (buonornueckas kapTMHa Mupa. Paznen KOMIBIOTEPHOTO YyueOHHKa,
pa3paboTaHHOro B MOCKOBCKOM IOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www. nature. ok. ru (Penkue u ucuesaromiye xKuBOTHbIE Poccun — MpoeKT DKOIOTMYECKOro IIeHTpa
MI'Y um. M. B. JIomoHOCOBa).
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www. kozlenkoa. narod. ru (yns Tex, KTO y4uTCs caM M YYUT JAPYTHX; OYHO WU JUCTAHIIMOHHO,
OMO0JIOTUH, XUMUH, IPYTUM TPEAMETaM).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KoHTponb 1 OlieHKa pacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U IPUOOpETEHHBIE 00YYarOIIUMUCS
yYMEHUSI, HallpaBJIeHHbIe Ha (popMUpoBaHUE OOMIMX M MPOdECCHOHATBHBIX KoMreTeHIni. KomnereHmu
JOJDKHBI OBITH COOTHECEHBI C MPEIMETHBIMU pe3yiabTaTaMu. [ KOHTPOJIE U OIICHKH pe3yJbTaToB
o0y4yeHHs TpernojaBaTeib BbIOMpaeT (GOpMbI U METOJBI C y4eToM NpodeccHoHann3auuu o0ydeHus 1o
[IpOrpaMme JUCLUIUIMHBI.

Kon n HaumeHoBaHue Paznen/Tema Tur o1eHOYHBIX
(bopMHpyEeMBIX KOMIIETEHLUI MEpONPUATHH
Paznea 1. Knerka — 3anonHeHne TabIuLbl
CTPYKTYpPHO- «Bxnan yuyeHbIX B pa3BUTHE
(QYHKIMOHAJILHAS eIUHHUIA | OUOJIOTHM»
sKHBOT0 3aroyiHeHNe CPAaBHUTEIIbHON
OK 02 buonorus kak Hayka. O0ImIass | TaGIUIbl CXOACTBA U
XapaKTCPUCTUKA KU3HU pa3JIMYMi 5KUBOTO U HE
OK 01 CrpykrypHo- JKUBOI'O
OK 02 byHKIIMOHATbHAS
OK 04 OpraHu3aIus KIETOK Paspaborka MeHTanbHOM
OK 01 CTpyKTYpHO- KapThl 110 KJIacCU(PUKALUN
OK 02 ¢dbyHKIMOHATBHBIC (hakTophl | KICTOK M HX CTPOCHHUIO Ha
HaCJIEJCTBEHHOCTU 1IPO- H SyKapHOTHICCKHUX 1
OK 02 OOMeH BemecTs u 110 apCTBaM B MUHH TpyIIIax
[PeBPALLEHHE SHEPTUH B Beinonnenue u 3anmra
KIETKE J1a00paTOPHBIX padoT:
OK 02 JKu3HEHHBINA UK KIETKH. «Crpoenue KIeTKu
OK 04 Muros. Meiios (pacTeHusi, ’KUBOTHbIE,
rpu0bl) U KJIETOUHBIE
BKJIIOYEHHUS (Kpaxmad,
KapOTUHOM/IbI, XJIOPOILIAaCThI,
XPOMOILIACTBI)»
@pOHTAIBHBIN ONPOC
3anojHeHue CPaBHUTEIbLHON
TaOJIULIBI XapaKTEPUCTUK
THUIIOB OOMEHA BEIECTB
OO6cyxaeHue 1Mo Bompocam
JEKIUH
Paznean 2. Ctpoenue u KonTtponbHas pabora
(GyHKIMM OpraHu3Ma “Crtpoenue u GyHKIIUH
OK 02 Crpoenue opranuzma opraHuszma’”
OK 04 OuenuBaemasi JUCKyCCUs
PazpaboTka MeHTaIbHOU
KapThbl TKaHEW, OPTaHOB U
CUCTEM OPraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE,
YeJIOBEK) C KpPaTKOM
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XapaKTEPUCTUKOMN HX
byHKIMH

OK 02

@OopMBI pa3MHOKECHUS
OpraHU3MOB

@pPOHTAIBHBIN ONIPOC
3anosHeHUEe TaOIULBI C
KpPaTKOW XapaKTEPUCTUKON U
npuMepamu Gopm
Pa3MHOKEHHUsI OPTraHU3MOB

OK 02
OK 04

OHnTOreHes pacreHui,
JKHUBOTHBIX U YCJIIOBCKA

Pa3paboTka 1eHTHl BpeMEHHU €
XapaKTepUCTUKOW 3TAIOB
OHTOr€He3a OTAEIbHOU
IPYIIION )KUBOTHBIX U
YeJI0BEKa M0 MUKPOTPYIIaM
Tect/onpoc

CocraBiieHre KU3HEHHBIX
LHKJIOB PACTEHHI 110
otnenam (MOXOBUIHBIE,
XBOILEBUIHBIE,
MarOpOTHUKOBUIHBIE,
rOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTHU
HaCJICTOBAHMSI

Pazpabotka rioccapus
@®poHTaTBHBIN OIIPOC

Tect o Bompocam JIeKIUU
Pemenne 3a1a4 Ha
OIpEe/ICTICHUE BEPOSITHOCTH
BO3HHUKHOBEHUS
HACJICICTBEHHBIX TIPU3HAKOB
Ipy MOHO-, H-,
MOJIMTHOPUAHOM U
aHAIN3HUPYIOILEM
CKpEIIMBaHHUH, COCTABICHHE
TeHOTUITNYECKUX CXEM
CKpEIIMBaHHSI

OK 01
OK 02

CuenneHHoe HacIeq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus
Pemntenue 3aga4d Ha
OTIpeieIeHNe BEPOSITHOCTH
BO3HHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB
Ipu COCTIVIICHHOM
HaCJIe/IOBAaHUH, COCTABIICHHUE
T'€HOTHUIIMYCCKUX CXEM
CKpeIlIUBaHusA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
M3MEHYMBOCTH

Tecr.

Pemrenue 3agad Ha
OmnpeesieHUue TUIa MyTalluu
MIpy nepeaye
HACJICACTBCHHBIX HpI/ISHaKOB,
COCTaBJICHHUE
TCHOTUIINYCCKHUX CXEM
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CKpPEIIUBAHUS

Paznen 3. Teopus
IBOJIIOINH

OK 02 Hcropust 3BOJTIOIIMOHHOTO OpOHTATBHBIHN OMPOC

OK 04 ydeHust. MUKPOIBOJIIOLHS Pazpabotka rioccapus
TEPMUHOB
Pa3paboTka neHTHI BpeMeHH
Pa3BUTHS HBOJIIOLIMOHHOTO
yueHus

OK 02 MakposBOTIOITHS. OuenuBaemasi TUCKYCCHSI:

OK 04 BO3HUKHOBEHUE U Pa3BUTHE | MCIOJIL30BaHME APTYMEHTOB,

JKM3HH Ha 3eMiie OMOJIOTHYECKOM

TEPMHUHOJIOTHUH U CUMBOJIUKH
JUISI T0OKa3aTelbCTBa POJICTBA
OpPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHI BpeMeHH
BO3HUKHOBEHUSI U PA3BUTHS
JKU3HU Ha 3emiie

OK 02 [Tpoucxoxaenue yenoBeka — | OpOHTAIBHBIN 0IIPOC

OK 04 AHTPOIIOT€HE3 PazpaboTka eHThI BpeMEHH
MIPOMCXOKICHUS YEIIOBEKA

Pa3nen 4. JxoJorus KounTponbnas pabota

OK 01 Okonornyeckue HakTopsl U Tect 1o 3K0JI0rNYECKUM

OK 02 Cpenbl )KU3HU (dakTOpaM u cpeliaM KU3HHU

OK 07 OpraHu3MOB

OK 01 [Tomynsiusi, cooOriecTna, CocraBiicHHE CXeM

OK 02 3KOCUCTEMBbI KpYroBOpOTaBCILICCTB,

OK 07 UCIIONIB3YsT MaTEpHUAITbI
JIEKINH
Pemenue npaktuko-
OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHU 110
MEPEHOCY BELIECTBA U
SHEPTUH B SKOCUCTEMAX C
cocTaBlieHUE TPOPHUUECKHUX
nenei u nupamua 6MoMacchel
Y DHEPTUu

OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02 DKOJIOTMYECKAs CUCTEMa Tect

OK 07

OK 01 BinsiHME aHTPONIOTreHHBIX Tect

OK 02 dakropoB Ha Guochepy [IpakTuueckas padbora

OK 04 “OTXx0aB! IPOU3BOACTBA”

OK 07

OK 02 BinusitHue conuaibHO- OuenuBaemasi JUCKyCCUs

OK 04 HKOJIOTUYECKUX (baKTOpOB Ha | BeimoaHeHue J'Ia60paTOpHOI71

OK 07 370pPOBBE UEJIOBEKA pa0oTsI :
"YMcTBeHHas
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paboToCroCOOHOCTH",

Pasnea 5. buoJsiorns B
JKM3HHA

3amuTa Keiica:
MpeJICTaBICHUE PE3yIbTAaTOB
peLIEHUs KEWCOB
(BBICTYILJIEHUE C
MIPE3CHTAIINECH )

OK 01 buotexHoIOruu B )KU3HU Brimonnenue keiica Ha

OK 02 KaXKJI0T0 aHanu3 HHQOPMAIUH O

OK 04 HAaY4YHBIX JTOCTH)KCHUSX B

IIK 5.1 00J1aCTH TEHETUYCCKUX
TEXHOJIOTHH, KJIETOUHOH
WHXXEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (I10
rpynnam), IpeJCcTaBIeHNE
pPE3yIbTATOB pEIICHUS
KEHCOB

OK 01 ConuaabHO-3THYECKUE Brimonnenue kelica Ha

OK 02 aCTIeKThl OMOTEXHOJIOT Ui aHanu3 uHpopManuu 0o

OK 04 STHYECKHUX aCIIEKTaX

TK 5.1 pa3BUTHS OMOTEXHOJIOT U
(HO prHHaM)a
MIPEACTABJICHUE PE3YyIbTATOB
pelIeHUs KEeCOB

OK 01 buorexHomoruu u Brimonnenue keiica Ha

OK 02 TEXHUYECKUE CUCTEMBI aHaJnM3 UH(OPMAaIIUU O

OK 04 pa3BUTHUS OMOTEXHOJIOTHH C

K 5.1

MIPUMEHEHUEM TEXHUYECKUX
cucTeM (10 rpymnmam),
IIPEJICTaBICHUE PE3YIbTATOB
pELIEHUs KEWCOB
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