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Pabouas mporpamma ydeOHOM IUCHMILTMHBI pa3paboTaHa Ha OCHOBE (enepalibHOTO
TOCYIapCTBEHHOTO0  00pa3oBaTENbHOIO  CTaHAapTa  CpeAHero  obmiero  oOpa3oBaHUs,
yrBepkaeHHoro Ilpukazom MunnpocBenienus Poccuu ot 12.08.2022 N 732 u npumepHOit
IPOTPaMMBI 110 JAHHOM 0011e00pa3oBaTeIbHON AUCIUIUIMHE, PACCMOTPEHHON U 0JJOOpPEHHON Ha
3acenannn Ilemarormdeckoro coBera ®I'BOY AITIO UPIIO (IIpotokonm Ne 14 ot 30 HOsIOps
2022 r.).

Opranuzanus-pa3padoruuk padoueii mporpammer: ['BITIOY «IOYT'K»

Pa3paboruuk (-n):
®UO AxkyJoBa P.X., mpenomaBaresib OMOIOTHH.

Paccmotpena u ogo6pena Ha 3acenanuu [TIIK «OO
(HaumMeHOBaHHUE)

[IpoTokoa Ne 10 ot «05» uronst 2023r.

IMpencenarens ITLK: /Xycannosa H.A.

(nonnucy/®UO npencenarens)




AHHOTALUS

NMporpamMmMbl 0011€00pa30BaTeJIbHON Y4eOHOM TUCIIMILTHHBI
( TeXHOJOTHYECKHA TPODUIIH )

Jducounimuaa QO/1. 11 buojaorus

PaGouasi mporpamma y4yeOHOIM AUCUMILIMHBI pa3padoTaHa Ha ocHoBe Tpeboanuii ®I'OC
CpeaHero oouero o0pa3oBaHMs, NMPEIbABISIEMbIX K CTPYKTYpe, COACP)KAHUIO U pe3yibTaram
OCBOCHHS Y4eOHOM MUCHMIUIMHBI, B COOTBETCTBHH C IPUMEPHOM MPOrpaMMOl 1O JUCIHUILIMHE,
pekoMeHnoBaHHOH ~ dexepalbHBIM ~ TOCYJApCTBEHHBIM  aBTOHOMHBIM  YYPEXICHHEM
«®DenepanbHblii HHCTUTYT pa3BUTHA oOpazoBaHus» (PI'AY «DPUPO»). IIporokon Ne 14 ot 30
HOs10pst 2022r.
IIporpamma BkJ/II0O4aeT B ce0s:

- o0mas XapakTepHCTHKa MPUMEpHOI/pabodeid mporpamMmbl  00I1I€00pa30BaATEIHHOM
JVICIIATUTHHBL,

- CTPYKTYpPa U COfiepKaHue 00111e00pa30BaTeIbHON TUCIUITIIMHBI,

- YCIIOBUS peajn3aluy IporpaMMsbl 00111e00pa3oBaTeIbHON TUCIUILINHEI,

- KOHTPOJIb U OLICHKA PE3yJIbTaTOB OCBOCHMSI JUCLIUILIMHBL.

O0bém o0pasoBaTebHOM y4eOHOM HAarpy3Kku o0y4aromerocs — 39 4acos, B TOM 4HCIIE:
00s13aTeIbHON ayAUTOPHON Y4eOHOM Harpy3ku oOyuaromerocss - 39 yacoB, TeOpeTHYECKas
MOJArOTOBKAa - 35 dYacoB, B TOM uucie B (opMe NpaKTHUECKOH MOAroToBku - 4 daca,
nabopaTopHble (TIpaKTUYECKUE) 3aHATHUS - 4 4Yaca, B TOM uucie B (QopMe MNPaKTHUECKOM
HNOJArOTOBKM — 4 4Yaca, cCaMOCTOSITEIbHOM ayIaUTOpHOW paboThl oOydaromierocs - (0 yacos,
KOHCYJIbTAllMM - 4acOB, 3K3aMEH - 4acoB

®opMa IPOMEKYTOUYHOM aTTeCTAlUU — KOMIUIEKCHBINA 3a4ET

HaumeHnoBaHue pa3aeioB JUCHUIINHBI:

Bsenenue.

Paznen 1. Knetka — cTpykTypHO-()YHKIIMOHAIbHAS €TUHULIA )KUBOTO
Tema 1.1.buonorus kak Hayka. OOmiast XapakTepUCTHKA KU3HU
Tema 1.2.CtpykTypHO-()yHKIIMOHAJIbHAS OpraHU3alus KJIETOK

Tema 1.3CTpyKkTypHO-(pyHKIIMOHANbHBIE (DAaKTOPBI HACIEICTBEHHOCTH
Tema 1.4.00MeH BelleCTB U NPEBpAIIEHNUE YHEPTHH B KIIETKE

Tewma 1.5. )Kuznennslii nuki ki1etku. Muros. Meiio3s

Paznen 2. Ctpoenue u GyHKIUMU OpraHn3ma

Tema 2.1. Ctpoenue opranusma

Tema 2.2. ®opMBbI pa3MHOKEHHUS OPTaHU3MOB

Tema 2.3.0HTOreHE3 pACTEHUH, )KUBOTHBIX U YEJIOBEKA

Tema 2.4. 3aKkOHOMEPHOCTH HaCJIeI0BaHUS

Tema 2.5. CueruieHHOE HacIeOBaHUE TPU3HAKOB

Tema 2.6. 3aKOHOMEPHOCTH U3MEHUNBOCTH

Paznen 3. Teopus sBomonMN

Tewma 3.1. McTopus 3BOIIONMOHHOTO y4eHHs. MUKPOIBOIIOLHUS
Tema 3.2. MaxkposBostonysi. BO3SHUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMile
Tema 3.3. IIpoucxoxneHue yenoBeka. AHTPOIIOTEHES

Pa3nen 4. Dxomorus

Tema 4.1. Dxonornyeckue (HakTOPbl U CPEIbI KUZHU

Tewma 4.2. ITomynsimuu. CoobiiecTBa. DKOCUCTEMBI



Tema 4.3. buocdepa - TmobanpHas 3KOJIOTHYECKAs CHCTEMA

Tewma 4.4. BnusiHue aHTpOnOreHHbIX (PakTOpoB Ha OHochepy

Tema 4.5. BnusiHuE COIMAIBHO-2KOJIOTHYECKUX (DAKTOPOB Ha 3/I0POBBE YEIOBEKA
Pa3nen 5. buonorus B sKxu3Hu

Tema 5.1. BHUOTEXHOJIOTUH B KU3HU KaXKIOT'O

Tema 5.1. BUOTEXHOJIOTHH B IPOMBIIIUIECHHOCTH



COJAEPXXAHUE

OO6m1as xapakTepucTuKa pabodei mporpaMMbl 0011e00pa3oBaTeIbHON
JUCITUTUIAHBI
CrtpykTypa u conepkanue o01meo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMmMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KOHTpOJIB M OLCHKA PE3YyJIbTAaTOB OCBOCHUA AW CIUILIINHBI

CcTp.
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1. OBLIAA XAPAKTEPI/ICTI/IKAUPABO‘IEI?'I ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHbI

O6meobpazoBarenbHas guctuiinHa «OO/J[.11 buonorus» sBiseTcss 00sA3aTENbHONW YacThiO
0011e00pa30BaTEIbHOTO IUKJIA 00pa3oBaTeIbHON Mporpammsl B coorBercTBur ¢ ®I'OC CIIO
no crneuuansbHocT 09.02.01 KommbroTepHble CHUCTEMBI U KOMIUIEKCHI, peann3yemoil Ha Gase
OCHOBHOTO 001IIeT0 00pa30BaHMS.

[Iporpamma pa3paborana Ha ocHoBanuu TpedoBanniit PI'OC cpeanero obdmero oopasoBanus. Ha
m3ydenne gucnurmasl «OOJ.11 buonorus» Ha 06azoBoMm (WK YriIyOJIGHHOM) YpOBHE
oTBOIUTCA 39 Yyacos.

Conepxanne mporpammbl obiieoopazoBarenbHon aucturummabsl «OO/.11 buonorus»
HAIPaBJICHO HA JIOCTHKCHUE CIICAYIOIINX IIEIICH:
1.2. llenu ®u TUTAHUpYEMBIC PE3yJIbTaThl OCBOCHHS IMCUUIUIMHBL . (OpPMUpOBaHHE Yy

CTYACHTOB MNPCACTABJICHUA O CTPYKTypHO'(I)YHKHHOHaHLHOﬁ OpraHu3alu KHUBBIX CHCTCM
Pa3HOro paHra KaKk OCHOBLI IIPUHATHUSA pemeHHﬁ B OTHOIIEHUH OOBEKTOB >KHUBOM INpUupoAbl U B
MMPONU3BOACTBCHHBIX CUTYyallHUAX.

1.2.1. llenu u 3a1a9un AUCHMILIAHDI:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOpa3usi 1 OCOOEHHOCTEH KUBBIX CHCTEM
pasHOro YpOBHSI OpraHM3alld, 3aKOHOMEPHOCTeH NpOTEeKaHWs OMOJIOTMYECKHUX IPOLECCOB U
ABICHUI B OKpYXarolled cpeae, LEJOCTHOM Hay4yHOW KapTUHBI MHpA, B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENSTh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOMIOACHUS 3a
HPKOCHUCTEMaMU  JUIsl  BBISIBJIGHHS ~ €CTECTBEHHBIX UM AHTPOINOTE€HHBIX  HW3MEHEHMH,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,

3) chopMupOBaTH HABBIKK MPOBEACHUSI MPOCTEUIITNX OHOIOTHYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM ¢ COONIOZCHHEM TIpaBWJI 0Oe30mMacHOro oOpamieHuss ¢ o0BeKTaMu |
o0opynoBaHuEM;

4) pa3BUTh YMEHHs HCIOIB30BaTh HMHPOPMAIUIO OHOJOTHYECKOTO XapakTrepa Wu3
Pa3TUYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEJACTBUS CBOEH JAESITEIBHOCTH IIO
OTHOIIICHUIO K OKPYKAIOIIeH cpesie, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M COONIOJATH
Mepbl TPOPUITAKTUKY 3a00IeBaHUI.

6) cdhopmupoBaTh NOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUN OHOJOTHYECKOW HAyKH U
TEXHOJIOTHI B MPaKTUYECKON JAESITENIbHOCTU YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.



1.2.2. Ilnanupyemsble pe3yJbTaThl OCBOCHHs 001Ieo0pa3zoBareabHOl AucUIUIMHBL B cO0TBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.
Ocoboe 3HaueHue AUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK u I1K

Kona n HaumeHnoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[InmanupyemMble pe3ysbTaThl OCBOCHUS JUCHHUILIMHBI

00mmume

JucuunnuHapHbie

OK 01. Beibupats cioco0sl
pelieHus 3aaa4
npodeccHoHATEHOM
JEATEIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTH K TPYydy, OCO3HAHHE I[EHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTH K aKTUBHOU ACATCIIbHOCTHU

TEXHOJOTMYECKOM W COLUMAIIBHOW HaIpaBJICHHOCTH,

CIIOCOOHOCTh ~ WHHIIMUPOBaTh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIbHOCTD;

- HMHTEpEC K pas3iMuHbIM cdepam mnpodeccHoHATBHOMI
NeSITeIIbHOCTH,
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU I[CﬁCTBPIHMI/II

a) 0a30Bble JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOSATEIBHO (DOPMYIIHPOBATH M AKTYaJTHU3UPOBATH

npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBaTh CYIICCTBCHHBI TpH3HAK  WJIH
OCHOBAHMS JUIA  CpPaBHEHUS, KJIACCH(PHUKAIMUA U
00001IeHHS;

- OpEACIATh HEIN ACATCIBHOCTHU, 3a4aBaTh IMapaMETPhI
N KpUTCPUHN UX JOCTUIKCHUA,

- BBIBJIATH 3aKOHOMCPHOCTH MW IMPOTHUBOPEYHA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTBb KOPPEKTHUBBI B JACATCIBHOCTb, OILICHUBATDH

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIU OHOJIOTUHI

B CHCTEME HAy4YyHOro 3HaHUsS; (QYHKIMOHAIBHOM
IPaMOTHOCTH 4YeJIOBEKA I PEHICHHS KU3HECHHBIX
po0em;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH COJCPIKAHKEC
OCHOBOIIOJIATAIONIMX OWOJOTHYECKUX TEPMHHOB U
NOHSTHI: XH3Hb, KJICTKA, TKaHb, OpPraH, OPTaHU3M,
BHJI, TIOMYJISIKS, JSKOCHCTeMa, OmorieHo3, Omocdepa;
MeTaboau3M (0OOMEH BEIIeCTB M IMPEeBpaIlCHUE
SHEPTHUH), TOMeocTa3 (camoperyssnus), OWOCHHTE3

Oelika, CTPYKTypHAas OpraHU3alMs >KUBBIX CHCTEM,

JAUCKPETHOCTD, caMoperyrsanus,
CaMOBOCIIPOU3BEICHUE (penpomykuus),
HACJIe/ICTBEHHOCTb, MU3MEHYHBOCTb,

JHEPro3aBUCUMOCTb, POCT W pa3BUTHE, YPOBHEBas
OpraHM3aLus;

c(OPMHPOBAHHOCTh YMEHHUSI PACKpBIBATh COJIEp’KaHHE
OCHOBOMOJIArarolmux  OHOJOTUYECKUX  TEOpUud H
TUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTalMOHHOM,
9BOJIIOIIMOHHOM, TPOUCXOXKICHUS KU3HU U YEIOBEKa,
c(hOopMUPOBAHHOCTH YMEHUS

OMOJIOTUYECKHE

pacKkpbIBaTh

OCHOBOIIOJIararomue 3aKOHBI u




COOTBCTCTBHUC pe?)y.]IbTaTOB noeiasaM, OLICHHUBATH pI/ICKI/I
ITOCEACTBHH JIEATEILHOCTH,

- pa3BHBaTh KPEATHBHOC MBINUICHUE IPH PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE IeHCTBUS:

- BJIaJIETh HABBIKAMHU YYeOHO-HCCICIOBATEIbCKOW H
HpO@KTHOﬁ ACATCIIbHOCTH, HaBbIKAMHA pa3pemeHI/151
npo0Jem;

- BBISIBJIATH

MNPUIUHHO-CIICACTBCHHBIC CBA3HU u

aKTyaJIU3UpOBaTh 3a1ady, BbIIBUTATh THIIOTE3y €€
peleHus,, HaXxOAWTh apryMEHThI JUIs JIOKa3aTelbCTBa
CBOMX YTBEPXKICHHH, 33/1aBaTh MapaMeTPbl U KPUTEPUH
peLICHHMS,

- QaHAJIM3MPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 3a1a4u
pe3y.]H)TaTI)I, KpI/ITI/I'-IeCKI/I OLICHUBATH nux
JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMCTI) HepeHOCI/ITI) 3HAHUSI B HO3HaBaT€J'II)Hy10 nu
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEAMETHBIX
oOuacreii;

- BBIJIBUTaTh HOBBIC WJCH, NpEIIaraTb OPUTHHAIBHBIC
Ioaxoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTh WX HCIIOJIB30BAaHUS B MO3HABATEILHON U
COLMAITBHOW MPAKTUKE

3akoHomepnoctu (I. Mennens, T. Moprana, H.U.
BaBunoBa, D. I'ekkems, ®. Miomnepa, K. bopa),
TPAHMIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

npruoOpeTeHre MIPUMEHCHUS
UCIIOIB3YEMBIX B

OnbITa OCHOBHBIX
METOJIOB HAy4YHOrO TIO3HAHMS,
6I/IOJ'IOI‘I/II/II Ha6JIIOI[eHI/I5'I U OIIHMCaHUus XHUBBIX CUCTCM,
MPOLIECCOB U SIBJIEHUI; OpPraHU3allMd U MPOBEACHUSA
OMOJIOTHYECKOTO

OKCIICPUMCHTA, BBIABUKCHUA

THUITIOTE3, BBISAIBJICHH A 3aBUCHUMOCTH MCKOY

UCCIIeTyeMbIMU BEJIMYMHAMH, 00BIICHEHHS
NOJYYCHHBIX  PE3yJbTaTOB W (HOPMYIHPOBAHUS
BBIBOJIOB C HCIOJIb30BAaHUEM HAYYHBIX TOHSATHUH,
TEOpPHUH U 3aKOHOB;

Cc(OPMHUPOBAHHOCTh YMECHHS BBIJICIISAThH CYIICCTBEHHBIC
IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPHUOT;
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX 0pFaHI/13MOB,
BHJIOB, OHOTr€OI€HO30B M DJKOCHUCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB W MPEBPAIICHHS SHEPTUU
B KIeTKe, (OTOCHHTE3a,
JHEPreTHYecKoro oOMeHa,

IUIACTUYECKOTO U
XEMOCHHTE3a, MHTO03a,
Meii03a, OMIOJOTBOPEHUs], Pa3BUTUS U PA3MHOMKECHMS,
MH/IMBUAYAJILHOTO PAa3BUTHUSA OpraHu3Ma (OHTOTeHe3a),
OOpbOBI 3a CYIIECTBOBAaHWE, E€CTECTBEHHOTO OTOODpA,
BUJI000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPTraHU3MOB K
cpeae O6I/ITaHI/I$[, BJIWSAHHUA KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOIIOTCHHBIX N3MEHEHHH B DKOCHCTEMaX CBOEH
MECTHOCTH, KpPYroBOpOTa BELIECTB M IpEBpallcHHE

SHEpPruu B buocdepe;




c(OpPMUPOBAHHOCTh YMEHHUS pPEIIaTh OHOJIOTUYECKUE

3alayd,  COCTaBISATh  TEHOTUIIMYECKHE  CXEMBbI
CKpEIMBAHUA MJI pa3HbIX THUIIOB HACJIEJOBAHUS
OPU3HAKOB Y

IEpEHOCAa BCUICCTB U DHEPIUHU B I3KOCHUCTEMAX (HCHI/I

OpraHnu3smosB, COCTaBJIATH CXCMBI

IIMTaHUA, ITUIICBBIC CGTI/I)

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHaIM3a U UHTEPIPETALUN
uHpOpMaLUU 1
MH(pOPMAIMOHHBIC TEXHOJIOTHH
JUUIS BBIITOJTHCHUS 33124
npodeCcCHOHABHON
JIeSITEILHOCTHU

B o0Js1acTH HEHHOCTH HAYYHOT'0 O3HAHUS:
- c(OpMHUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM INpPaKTHUKH, OCHOBAaHHOTO Ha
JMajore  KyibTyp, CIOCOOCTBYIOLIETO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM W YMTATEIbCKOM

OCO3HAaHHIO

KYJIbTYpbI
JIXOJIBMU U ITIO3HAHUS MUDPA;

Kak CpeACTBa B3aWMOJICUCTBUS MEXKIY

- OCO3HaHME IICHHOCTH HAy4YHOW JEATEeNIbHOCTH,
TFOTOBHOCTb OCYILIECTBIISITh MPOEKTHYIO u
HCCJIEI0BATEILCKYIO IEATEIbHOCTh HHAUBUYalIbHO U B
IpyIIe;

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

MMO3HABATEJIbHBIMU JIEHCTBUSIMHU:

B) padoTa ¢ unopmaumeii:

- BJIAJIETh HaBBIKAMM MOJY4YEHHMsS] HHPOpMALUU U3
NUCTOYHHUKOB Pa3HBIX

THIIOB, CaMOCTOSATCIBbHO

OCYIIECTBIISATh TOUCK, aHajIu3, CHUCTEMAaTH3aIUi0 |
UHTEPIIPETAMI0 HWH(DOPMALIUKA PA3IUYHBIX BHIOB H
dbopM TpeCTaBICHNUS;

- CO3aBaTb TCKCThI B PaA3JIMYHBIX (bopMaTax C y4€TOM

c(OpPMUPOBAHHOCTh YMEHHUW KPUTHYECKU OIICHUBATH
UH(POPMAITHIO OMOJIOTUYECKOTO

BKJIIOYAOMIYIO IMCCBAOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX

COZICPIKaHMS,

UCTOYHUKOB  (CpeICcTBAa MaccoBOM  uH(pOpMaIuH,
HAyYHO-TIOMYJISIPHBIE MaTepuabl); HHTEPIPETUPOBATD

OTHYCCKHC AaCIICKTbl COBPCMCHHBIX HUCCIICIOBAaHUN B

OuoJsoruu, MEIHIIUHE, OMOTEXHOJIOTUH;
paccMaTpuBaTth rio0abHBIC 9KOJIOTHICCKHE
npoOJeMbl  COBPEMEHHOCTH,  (OPMHpPOBATH IO

OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaThb COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
Ouosjorndyeckod  WHGOPMAIMM U3  HECKOJBKUX
VMCTOYHUKOB, T'PaMOTHO HCIIOJIb30BaTh IOHATUHNHBIN
anmapat OHoNIoruu




Ha3HAueHUs WHPOpPMALMU U LEJIEeBOH ayJuTOpHUH,
BbIOMpas ONTHUMalbHYI0 (OpMYy TMpeACTaBlICHUS W
BU3yaAJIN3alUU;
- OLICHUBATh JIOCTOBEPHOCTb,

I/IH(l)OpMaHI/II/I, €€ COOTBCTCTBHE IPAaBOBBIM U MOPAJIBHO-

JICTUTUMHOCTD

9TUYCCKUM HOpMaM,

- HCIOJIb30BaTh CpeACTBa HMH(MOPMAIIMOHHBIX |

KOMMYHUKAIIMOHHBIX TEXHOJIOTHi B peliCHUN
KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3agady C CO6J'IIOI[€HI/ICM Tpe6OBaHI/II71 OProHOMHUKH,
TCXHHUKHU 6e3OHaCHOCTI/I, T'MI'MCHBI, pecypcoc6epe>1<eHI/m,

MIPABOBBIX M ATHYECKUX HOPM, HOPM MH(POPMAIIOHHOM

0e30MacHOCTH;

- BIIQJCTh HABBIKAMHU PACIIO3HABAHHUS W  3alTUTHI

uHpopmanuu, uHOOPMAITMOHHOM 0e301acHOCTH

JTUYIHOCTH
OK 04. DddexTruBHO - TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH
B3AMMOJICHCTBOBATE 1 PAGOTATh B | caMoonpe/ieNeHHIo; MpUOOpETeHNEe  ONbITa  NMPUMEHCHHS  OCHOBHBIX
KOJUICKTHBE 1 KOMaH/IC -OBJIAJICHME HABBIKAMH  y4€OHO-MCCIEN0BATENBCKOIM, METOJIOB ~ HAyHHOro  HOSHANMA,  MCTOJLIYEMBbIX B

MIPOEKTHOM M COLIUATIbHOM JESITENIbHOCTH;

OBJjaieHHe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMH
JeHCTBUSIMM

0) coBMecTHasl 1eATeJIbHOCTD.

- HIOHUMATh U UCIOJIB30BaTh IPEUMYIIECTBA KOMAHHOMN
Y MHAUBHUIYaJEHON pabOTHI,

IIEId  COBMECTHOI
OpraHU30BBIBaTh M KOOPJAMHHUPOBATH JIEUCTBUS IO €€
JOCTHKEHUIO: COCTaBIISITh JIEHCTBUIA,

- NpUHUMATh ACATCIIBHOCTH,

IJ1aH

OHMOJIOTUH: HAOMIOACHUS U OIMUCAHUS KUBBIX CHCTEM,
MPOLECCOB W SIBJIEHUI; OpPraHu3ali U TPOBEACHUS
OHOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKY
UCCIeTyeMbIMU BEJIMYMHAMU, 00BSICHEHHS
MOTYYEHHBIX  PE3yJbTaTOB W (POPMYIHPOBAHUS
BBIBOJIOB C HCIOJIb30BAHUEM HAYYHBIX IIOHSTHUH,
TEOpPU U 3aKOHOB
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pacrpeneniarb pojii C Y4eTOM MHEHHUM YYaCTHUKOB
00CyXJaTh pe3y/IbTaTbl COBMECTHOM paboThI;
- KOOPJIWHUPOBATh M BBIMOJHATH PAaOOTy B YCIOBHSIX

p€ajibHOIO, BHUPTYAJIbHOT'O u KOM6I/IHI/IpOBaHHOFO
B3 aHMOHCﬁCTBHH;

- OCYHICCTBJIATDH IIO3UTHUBHOC CTPATCTUYCCKOC
MOBCACHHUEC B PpPa3JIMUHBIX CUTyalUsaAX, JMPOABIIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM

OBjaieHne YHHMBEPCAJIbHBIMH  PeryJsiTUBHbIMU
JelCTBUSIMU:

I') NPUHATHE ce0s1 U APYTUX JTIO/Iei:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIOACH MpU
aHaJIM3€e Pe3yNIbTAaTOB JIEATEIbHOCTH;

- MPU3HABATh CBOE IPaBO WM MPaBO APYTUX JIOAEH Ha
OIINOKH;

- pa3BUBaTh CIHOCOOHOCTh MOHUMATh MHUpP C TO3UIUH
JPYyroro 4ejioBeKa

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUH KJIMMAaTa, IPUHIHIIBI
OepeKJIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO AeCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

B 001acTH 3K0J10rH4€CKOro BOCIIMTAHUA:

- c(hopMHpPOBAaHHOCTH  HKOJIOTMUECKON  KYJBTYpHI,

IIOHMMAaHHUE  BIUSHUS  COLMAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHON
Cpensl, OCO3HaHUE r1100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOOIIEM;

- IUIAaHUPOBAaHWE W OCYUIECTBIICHWE JICHUCTBUA B
OKpYXKalolllell cpele Ha OCHOBE 3HAHUA Leel
YCTOWUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JACUCTBUM, NPHUHOCAIIUX BpEI

OKpYKarolleu cpee;

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHATH IMOJIyYEeHHBIE
3HAHUS 11 OOBSICHEHHS] OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUH, JJIl TPUHATHS MPAKTUUYECKUX pPEHIeHUH B
MOBCEJIHEBHOM  JKM3HM C 1EIpl0  oOecrneueHus
0€30MacHOCTH  CBOETO  3/I0POBbS U 3J0POBBS
OKPY>KaIOIIMX JIIOJICH, COOIIOACHUS 3J0pOBOTO o0pasa
YKU3HU, HOPM TPAMOTHOTO TOBEACHUS B OKPY’KaOIIEH
MPUPOJTHON  cpele; TOHMMaHHWE HEOOXOIUMOCTH
WCIOJIb30BAHUS JJOCTHXKEHUH COBpEeMEHHOW OMOJIOTHU
u OMOTEXHOJIOTHI TUTST paloHaIbHOIO
MIPUPOJIONIOJIL30BaAHUS
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- yMEHHE  TIPOTHO3UPOBaTh  HEOJArONpPHUSTHHIC

DKOJIOTHYECKHE [IOCIENCTBUS
JIEUCTBUI, IPEIOTBPALIATH HX;

- pacmiup€HUC OIbITa ACATCIbHOCTHU 9KOJIOTHYSCKOU

MNpEaAIIpUHUMACMBIX

HaIIpaBJIICHHOCTH,

- OBJIQZICHUE HABBIKAMHU Y4eOHO-HCCIIEe10BaTEIbCKOH,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

IIK 1.3 Odopmisats
TEXHUYECKYIO JOKYMEHTAIUIO Ha
IIPOEKTUPYEMBIE YCTPOMCTBA

I1IK 2.2. Bnagets MeTomaMu
KOMaHJIHOU pa3pabOTKu
MIPOrPaMMHUPYEMOT0 MPOIAYKTA

- 3HaHUE IPaBWJI OXPaHbl TPya, IPOTUBOIOKAPHON
Y DKOJIOTUYECKOM 0€3011acCHOCTH, BUJIbI, IEPUOAUUHOCTD
U npaBuiia 0hOPMIIEHUS HHCTPYKTaXKa.

- QOpMHpPOBAHHE YMEHUHN CaMOCTOSITEIBHOTO ITOMCKA
HE00X0uMOMH UHpOpMaLUU Ui peleHus
npodecCHOHAIBHBIX 3aj1a4.

- yMeHue paboTaTh B KOMaH/Ie

- ¢(hOpMUPOBAHHOCTH [TOUCKA U aHAIM3a HH(POpMALIUU
M3 pas3JIMYHbIX UCTOYHHUKOB O Pa3BUTUC
IPOMBIIIJICHHON OMOTEXHOJIOTHH

- COJEHCTBOBATh COXPAHEHHIO OKPYXKAIOLIEH Cpeabl

- (hopMupoBaHUE KOJOIMUYECKON I'PaMOTHOCTH
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIMHBI

2.1 O6beM AUCIUIUIMHBI ¥ BUJIBI y4eOHOW paboThI

Bun yueGHO# paboThI O0beMm B
gacax
O6beM 00pa3oBaTeNbHON NPOrpaMMBbl AUCITUTUTUHBI 39
ConeprxaHue 39
BT. U.:
TEOPETHUECKOE 00yUeHUE 29
NPAaKTHYECKHUE 3aHSITUS 2
71a00paTOPHBIE 3aHATHS 1
KOHTPOJIbHBIE PAOOTHI 3
ITpakTHyeckas moAroToBKa 5
[puknagHoit Moaynb (MaH nNpodecCHOHaTbHO-OPUEHTHPOBAHHOE COJICPKAHUE) 2
BT. U.:
TEOpETUYECKOe 00yUeHue 1
NPaKTHYECKHE 3aHSITUS 1
1ab0paTOPHBIE 3aHATHS -
KOHTPOJIbHBIE PabOTHI -
[IpakTHyeckas moIroToBKa 3
[IpomexyTouHas artecTanus (KOMILUICKCHBII 3a4eT) 2




2.2. TemaTnueckuii niian u copep:xxanue gucuunauabl OO/ 11 buoJsiorus

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | @opmMupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETEHIUH
1 2 3 4

Pazpnen 1. Knerka — cTpyKTYpHO-(p)YHKIIHOHAJIbHAS €IMHULIA )KUBOT'0 6
Tema 1.1. OcHOBHOe coiep:KaHue 1 OK 2
buonorus kak nayka. | Teoperuueckoe o0yueHue: 1
Oo6mas CoBpemeHHbIe OTpacau Ouonornueckux 3HaHuil. Csizb OMOJIOTUH C IPYTUMH HayKaMu: OMOXHMUS,
XapaKTepUCTHKA o6uodusuka, Ononuka, reHoreorpadus u ap. Poip u mecto 6uonornu B GopMHUPOBAHUN COBPEMEHHON
JKM3HH HAyYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aINK KUBOM Matepun. O0IIas XxapakTepuUCTHKA KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK

[IpakTHueckoe 3aHsTHE -
Tema 1.2. OcHoOBHOE coaepKaHue 1 OK-1
CTpykKTypHO- Teopernueckoe o0yueHue: 1 OK-2
(GyHKuMoOHAILHAS Knetounas teopus (T. [lIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MONT0XKEHHUS COBPEMEHHON KJIETOYHON OK-4
OpPraHu3aums KJIeTOK Teopuu. THUIIBI KIETOYHOIN OpraHu3aluy: NPOKaApUOTHYECKUN U dyKapruoTudeckuil. OJTHOKJIETOUHbIE U

MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE TPOKAPUOTUYECKON KIIeTKH. CTpOeHNEe DyKapUOTUUECKON KIIETKH.

Hexknerounsie hopmbl sxu3HH (BUPYCHI, OakTeprodari)
Tema 1.3. CTpykTypHO- | OCHOBHOE COJep:KaHUE 2 OK-1
(pyHKIHMOHAJIbHBIE Teopernueckoe odyueHue: 2 OK -2
¢axTopsI XpomocomHas Teopusi T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHBIC U
HaCJIeCTBEHHOCTH HETOMOJIOTUYHBIE XPOMOCOMBI, TATUIOUIHBIN U TUITonAHBINA Habop. Hykmnewmnossie kucnoter: JJHK, PHK

HAXO0XJICHHE B KIIETKE, UX CTpOeHHE U (YHKIIUU. MaTpUUHBIE MTPOLIECCHI B KIIETKE: PETUIMKAIINS, OMOCUHTE3

Oenka, permapainus. [ eHeTHUeCKU KO U €ro CBOMCTBA
Tema 1.4. OcHoBHOE cogepKaHue 1 OK-2
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O0MeH BeliecTs "
npeBpalieHue YJHEPruun
B KJIeTKeE

TeopeTudeckoe o0yueHue:

[TonsTHE MEeTabOIHM3M. ACCI/IMI/IJISII_[I/ISI U JUCCUMMITALNA — ABC CTOPOHBIL Metaboau3Ma. Tumsl oOMeHa

BEIIIECTB: aBTOTPOGHBIN B reTepoTpOHBIH, a3poOHbIN U aHa’poOHBIH. [InacTuyeckuii oomeH. doTocuHTES.

XeMOCHHTE3
Tema 1.5. ’Kusnennnbiii | OCHOBHOe co/lep:KaHue 1 OK-2
IMKJ KIeTKH. MuT03. | Teopernueckoe o0y4yeHue: 1 OK-4
Meiio3 Kiterounslii IUKII, €ro nepuoasl. MUTO3, €ro CTaiuy U MPOUCXOAAIINE MpoLecchl. buonornueckoe

3HaueHue MuTo3a. Meiio3 u ero craguu. [loBenenue xpomocom B meiioze. Kpoccunrosep. buonornueckuit

CMBICII MEHO03a
Paznen 2. Crpoenue u (pyHKIMH OpraHu3Ma 10
Tema 2.1.CTpoenue OcHoBHOe coJep:kaHue 2 OK-2
OpraHu3ma Teopernueckoe odyueHnue: 2 OK-4

MHOroKIeTOYHbIE OPraHnu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIraHOB B MHOTOKJIETOYHOM OpraHU3Me.

["'omeocra3 opraHu3Ma u €ro nojiep>KaHue B MPOLIECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOe coJep:kaHue 1 OK-2
®opmbl pasMHo:kenuss | Teopernuyeckoe o0yueHue: 1
OpraHusmMoB ®opMbI pa3MHOKEHUST OpraHu3MoB. becrnonioe u mosoBoe pa3MHokeHune. Buapl 6ecroioro pa3MHOKEHUSI.

[TooBoe pazmMHOxkeHUE. ['ameTorenes y >kuBoTHBIX. CriepmaTorenes u oorene3. CTpoeHHE MOJIOBBIX

KJIeTOK. OIJI0I0TBOpEHHE
Tema 2.3. OcHoOBHOE coaepKaHue 1 OK -2
Onrorenes pacrenuii, | Teopernuyeckoe o0yueHune: 1 OK -4
KHBOTHBIX H Y€JI0BEKA | [[HauBHya IbHOE pA3BUTHE OPraHU3MOB. DOMOpHOreHes3 u ero craguu. [ToctaMOpruoHaNbHBIN NEepUoI.

Craanu nocTaMOpHOHAIBHOTO PA3BUTHS Y )KUBOTHBIX M yenoBeka. [Ipsamoe u Henpsimoe pa3BuUTHE.

buonornueckoe crapenue u cMeptb. OHTOreHE3 pacTeHU I
Tema 2.4. OcHOBHOeE cogepKaHue 2 OK-2
3aK0HOMEPHOCTH Teopernueckoe odyueHue: 2 OK-4
HacjIe10BaHUs OcHOBHBIE TIOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus raMeT. 3akonsl I'. Mennens

(MOHOTMOpPUIHOE U TOTUTUOPHUIHOE CKpelrBaHue). BzaumopaeiicTBre reHoB
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IIpakTnyeckne 3aHATHSA:

Tema 2.5. Cuenviennoe | OCHOBHOe coJep:KaHue 1 OK-1
Hacjlel0BaHHe Teopernueckoe o0yueHue: 1 OK-2
NpU3HaKoB 3akonbl T. Moprana. CuenieHHOe Haciel0BaHle TeHOB, HapyleHue cuerenus. Hacnenosanue

NPU3HAKOB, CLEIUICHHBIX C TI0JIOM
Tema 2.6. OcHoBHOe coJep:kaHue 2 OK-1
3aKoHOMEpPHOCTH Teopernueckoe o0yueHune: 1 OK -2
U3MEHYUBOCTH N3meHYnBOCTH MpU3HAKOB. BBl N3MEHUUBOCTU: HACIEACTBEHHAS U HEHACEACTBEHHAs. 3aKOH OK-4

TOMOJIOTUYECKHX PSAIOB B HaciencTBeHHon n3menunBocT (H.M. BaBuno). MyranmonHnast Teopus

M3MEHYUBOCTU. Bupl MyTanuii u mpuyrHbl UX BO3HUKHOBeHUs. Kapuotun yenoseka. HacnencrBennbie

3a0oJieBaHus YeNoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeka. bone3Hu ¢ HacieICTBEeHHOM

MPEIPACIIONOKEHHOCTHIO. 3HAYCHHE METUIIUHCKOM T€HETHKHU B MPEJOTBPAIICHUN U JICYCHUH TeHETHYECKUX

3a00JIeBaHUI YellOBEKa
KontpoabHasi padora | CrpoeHue u GyHKIMU OpraHu3Ma 1
Paznen 3. Teopus 3Bo/1I0uMH 5
Tema 3.1. UcTopus OcHoBHOe coJep:kaHue 2 OK-2
3BOJIIOLIMOHHOTO Teopernueckoe odyueHue: 2 OK-4
Yy4ueHHu. [Tepssie 3BomonnonHble kKoHUenuuu (K.b. Jlamapk, JK.JI. broddon). DBomtonnonnas reopus Y. JlapsuHa.
Muxposso.monus CunHTeTHdecKast TCOpHUs SBOJTIOLNU U €€ OCHOBHBIE TTOJIOKEHUS.

Muxpossoronus. [lomynsamus kak aeMeHTapHas €JMHHLA 3BOTIONMHU. [ eHeTHYecKre OCHOBBI 3BOJIIOLINY.

OneMeHTapHbIe (GaKTOPbI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HAMIPABIAIOIINN (PAKTOP IBOJIIOLIUH.

BunooOpa3oBanue kak pe3yabTaT MUKPOIBOJIOLUH
Tema 3.2. OcHOBHOe coep:kaHue 1 OK -2
Maxkpo3Bosonus. TeopeTnueckoe odyueHnue: 1 OK-4

Bo3uukHoBeHue "
pa3BUTHE )KM3HHM HA
3emite

MakpoaBomrorusi. ©opmbl 1 ocCHOBHBIE HampaBieHus makposBoitonuu (A.H. Ceseprios). [1ytu
JTOCTIDKEHHS Onoyornyeckoro nporpecca. Coxpanenue 6mopasHooOpasus Ha 3emiie.
I'unorte3sl u TCOPHUU BOSHHUKHOBCHUA )KU3HU HaA 3emie. [Tossiaenue MEPBLIX KICTOK U UX 3BOJJIIOLUA.
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[Tpokapuotsl u 3ykapuoThl. [IponcxoxaeHre MHOTOKJIETOUHBIX OpraHiu3MoB. BO3HUKHOBEHHE OCHOBHBIX
LAPCTB SyKapUoT

Tema 3.3. OcHoOBHOe co/iep:KaHue 2 OK-2
IIpouncxoxnenuneyesioB | Teoperuueckoe ooyueHnme: 2 OK-4
€Ka — aHTPOIOI'eHE3 AHTpONOJIOTHS — HayKa 0 uenoBeke. CucTeMaTHUYEeCKOE MOJI0KEeHHE YyeaoBeka. CXOACTBO U OTIIMYHS

YyesioBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTa/IMU aHTPOMOreHe3a. DBOJIOLMS COBPEMEHHOT'O YeJIOBEKa.

UYenoBeueckue pacsl M UX €AMHCTBO. Bpems u myTu pacceneHus yenoBeka 1o ruiasere.lIpucnoco6ieHHocTs

YeJI0OBEKA K Pa3HbIM YCIOBUSAM CpPEbl
Pa3nea 4. dxonorus 13
Tema 4.1. OcHoBHOe coJep:kaHue 2 OK-1
JKOJIOTHYECKHUE Teopernueckoe o0yueHue: 2 OK-2
(axTOphI M cpeabI Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/1yIlIHAsA, IOUBEHHAs, BHYTPHOPTraHu3MeHHas. PU3NKO- OK-7
KU3HH XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [IpucnocobieHus OpraHu3MoB K JKU3HH B pa3HbIX

cpenax. [lonstue skonorudeckoro pakropa. Knaccudukanus sxonorndeckux axroposn. [IpaBuiio

munumyma FO. JInbuxa. 3akon tonepantHoctu B. llendopna
Tema 4.2. [lonyasiuus, | OCHOBHOe coaep:KaHue 2 OK-1
cooduiecTna, Teopernueckoe o0yueHnue: 2 OK-2
IKOCHCTEMbBI OKoJoruyeckasi XapakTEpUCTUKA BUJIA U TONYJISAUU. DKOJIOTHYECKAs HUILIA BUJA. DKOJIOTHUYECKUE OK -7

XapakTepucTHky nomynsnuu. CooOriecTBa 1 5KocucTeMbl. brorieHo3 u ero cTpykrypa. CBsA3U MEXIY

opranu3sMamu B OuorieHo3e. CTpyKTYpHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BelecTB U OTOK SHEPTUU B 3kocucteMe. Tpoduueckrue ypoBHI
Tema 4.3. buocdepa - OcHoBHOe coJep:kaHue 2 OK-1
rja00aabHast Teopernueckoe odyueHue: 2 OK-2
IKOJIOrHieCKas buocdepa — xuBast o6onouka 3emnu. Pazsutue npencrasienuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
cucrema O6nactu 6uocteps 1 ee KOMIOHEHTHI. JKIBOE BemecTBO Onocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyiecTBoBaHUs Onocdepsl. OcobeHHOCTH OMocdephl Kak TI00aTbHON AYKOCHCTEMBI.

Jlunamudeckoe paBHOBecHe B 6rocdepe. KpyroBopoTs! BelecTB 1 OMOr€0XMMUYECKUE IIUKIIBI.

['moGanbHbIe 2KOJIOTHUYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue OcHoBHOE coaepKaHue 3 OK-1
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AHTPONOTreHHbIX Teoperuueckoe o0yueHue: 2 OK -2
¢pakxTopos Ha AHTpONOTreHHbIE BO3ICHCTBHS HAa Onocdepy. 3arps3HeHus KaK BU aHTPOIIOTEHHOTO BO3/ICHCTBH. OK-4
onocepy AHTponoreHHble Bo3ieicTBHs Ha aTMochepy. Bo3nelictBus Ha ruapochepy. Bo3aeiictBus Ha mutocdepy. OK-7

AHTpPOIIOT€HHBIE BO3/ICHCTBUS HA OMOTUYECKHE COOOIIECTBA. Y IIYOJIEHHO U3yYarOTCsl OTXO/Ibl, CBS3aHHbIE K -2.2

C ornpenenaeHHoU mpodeccueit/crnenualbHOCThIO

IIpakTH4eckue 3aHATHA: 1

[TpakTrdeckoe 3ausaTue «OTXO0/bI MPOU3BOICTBA». Ha ocHOBE denepaibHOTO KiIacCHPUKAITMOHHOTO 1

Karajora OTXOJ[0B ONPEICIIATh KJIACC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSIHUE U Pu3ndecKyro hopmy

OTX0JI0B, 00pa3yroluxcs Ha paboueM MecTe / Ha 3Tanax MpOU3BOACTBA, CBA3aHHbBIE C ONPEIEICHHON

npodeccueit/crenuanTbHOCThIO

[TpakTHyeckas moAroToBKa 3
Tema 4.5. Bansanne OcHOBHOe coiep:KaHue 4 OK-2
COLAJIBHO- Teopernueckoe odyueHnue: 1 OK-4
IKOJIOTNIECKUX 310poBbe U ero cocrapisitonue. akTopel, MOJOKUTEILHO U OTPUIIATEIBHO BIUSIONINE HA OPraHU3M OK -7
(hakTOpOB Ha 310POBbE | uenoBeka. [IpoOaeMa TEXHOTEHHBIX BO3JENHCTBUI Ha 370POBbLE YEIOBEKA (DIIEKTPOMATHUTHBIE MOJIS, IIK -2.2
YeJI0BeKa OBITOBas] XUMUS, U30BITOUHBIE ITyMBI, paAXALINS U T.1.). AJanTanus opraHu3Ma uyeioBeka K gpakropam

oKpy>karotien cpesl. [Ipunnunel hopmupoBanust 310poBbecOeperatoiiero nopeaenus. Gusndeckas

AKTHUBHOCTb M 3JJ0POBbE. BHOXMMUYECKHE aCTIEKThl PAIMOHAIBHOTO MUTAHUS

Jlaboparopnasi padora (*B ToM 4uciie npodeccnoHATBLHO-OPHEHTHPOBAHHOE CO/IePKAHUE 1

JIaDOPATOPHOIO 3aHATHA)

B kauecTBe TPUTTEPOB CHUKAIOMINX PAOOTOCIIOCOOHOCTH MCIIONIB30BATh YCIOBUS OCYIIIECTBICHHS 1

npoecCHOHANBHOM NeSTEeNbHOCTH: IIIyM, TeMIepaTypa, pundeckas Harpy3Ka u T.1.

IIpakTHYeckasi NOATOTOBKA 2
KontpoubHnas pa6ora | TeopeTuueckue acleKTbl 3KOJIOTUU 2
Pasnen 5. buoJiorusi B :Ku3HM 3 OK-1
Tema S5.1. OcHOBHoOe cojiep:KaHHe 1 OK-2
buorexnosoruu B Teopernueckoe coaep:RaHue: 1 OK-4
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AKU3HHU KAXK/I0I'0

buotexHonorus kak Hayka u mpou3BoACTBO. OCHOBHbBIE HAMPABIECHUS COBPEMEHHONW OMOTEXHOIOTHH.
Metoapl 6noTexHonaoruu. O0bEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTUYECKUX U TeHETUYECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHain3a OMO3KOJIOTHYECKON HHPOPMAIIUU U3 PA3INYHBIX HCTOUHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JINTEPaTypa, CpeICTBAa MAaCCOBON MH(pOopMAIuK, ceTh HTepHET U Ipyrue)

HpaKaneCRne 3aHATHUA:

Keilicpl Ha aHa)IM3 HHGOPMALIMU O HAYYHBIX JOCTHKEHUAX B 00JACTH T'€HETUUECKUX TEXHOJIOTHH,
KJIETOYHOW MHKEHEPUH, MUILIEBBIX OMOTEXHOIOIUN. 3aluTa Keiica: IpeACcTaBIeHUE pe3yIbTaToOB PELICHUS
KEHCOB (BBICTYIUICHHE C IPE3CHTAIINCH )

HpaKTI/I‘leCKaH nmoaAroToBKa

IIK -1.3

Tema 5.2.1.
BbuorexHosgoruu B
NPOMBILIEHHOCTH

OcHoBHOE€ CoacpiKaHue

IIpakTH4yeckue 3aHATHS:

Pa3BuTHE npoMBIIIIEHHOW OMOTEXHOJIOTUI U €€ IPUMEHEHUE B )KM3HU YEJI0BEKa, TIOMCK U aHAIU3
UH(POPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-HaydHas JTUTEpaTypa, CPeICTBA MaCCOBOM
uHpopManuu, ceTb IHTEepHET U ApyrHe)

Keiicpl Ha aHaM3 HHGOPMALIMU O Pa3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTUH (110 TpyIIaMm)

HpaKTI/I‘-ICCKaSI noATr0OTOBKA

OK-1

OK-2

OK-4
IIK-1.3

HpOMe)K)’TO"IHaﬂ aTTecTalys Mo JUCHUIJIMHE KOMIUIEKCHBIM 3a4eT

Bcero:

39

19



3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHHOM
TACIHATITAHBI

3.1. TpeGoBaHus K MUHUMAJILHOMY MaTepUaIbHO-TEXHUUECKOMY 00eCIIeYeHUIO

Peanu3zanus mporpaMmbl AUCIUILTMHBI TPEOYeT HAIMYHS yIeOHOTO KabuHeTa «bronorusy.
O06opynoBaHue yueOHOro KabuHeTa:

- MeOelb,

-JI0CKa,

-Mel,

-HarJsIIHbIE TOCOOUS (KOMILJIEKThI Y4eOHBIX TaOJIHII, IaKaTOB),

-KOMIIBIOTEP C YCTPOUCTBAMH BOCIIPOU3BEIICHHSI 3BYKa

-MyJIbTUMEIUA-TIPOCKTOP C IKPAHOM,

-maboparopusi, OCHAIICHHAs: 000pyI0OBAaHUEM JIJIsi MPOBEICHUS 3aHATHIA: JIabopaTopHas Mmocyaa

(TpoOHMpPKHU, TOJACTABKH JUISI POOUPOK, MHHLETHI, TIECOK, CTYNKH C IMECTUKAMH, MPEIMETHBIE H
IOKPOBHBIE CTEKJIA, CTEKJISIHHBIE MaJOYKH, IpenapoBajbHble WIJIBL, (pUIbTpOBalibHas Oymara
(canderkn), crakaHbl) TUINEPTOHWYECKUH pacTBOp Xjopujaa Harpusa, 3%-HbIi pacTBOp
NEPOKCHIa BOJIOPO/A, PACTBOP Hola B MOAMCTOM KalluH, TIHMIEPHH, KIYOHH KapTodems, JUCT
2NI0IeM KaHaJICKOM, Mo pPsOMHBI OOBIKHOBEHHOHM (psAOMHBI WJIM TOMaTta), JIyK pernyarbli,
pa3Be/IeHHbIE B BOJIE JIPOXOKU); repOapuu, MUKpONpenapaTbl, MyJIsKH U MOJEIHM, MarHUTHbIE
MOJIENIU-aNIIJIMKATOPbl, MeYaTHble IOCOOMs, MPHUHAJICKHOCTH I OIBITOB, IMPHOOPHI,
MPUCTIOCOOJICHHUS.
VY4ebHOo-MeToan4YecKkoe oOecreyeHue: KaJleHAapHO-TEMaTHYECKOe IUIaHUPOBaHKE,

KOMILJIEKT OLEHOYHBIX CPE/ICTB, TEXHOJIOIMYECKHE KapThl YPOKOB, KOMIIBIOTEPHBIE MPE3EHTAIlUN

YPOKOB, BUPTYyajbHast 1a00paTopus.

3.2. UndopmanmnoHHoe obecrniedeHHne peajin3alui NPorpaMmMbl

OcHoOBHas nuTeparypa:
1) Jleonosa I'. I'.buonorus: Yue6noe mocooue nist CI1O . M.: U3gatensctBo "Jlanp".2023 .
JlononHUTENBHAS IUTEPATYpA:

1)buonorusi. bazoBelif u yrnyOneHHslid ypoBHH: 10—I11 kiaccel : yuyeOHMK Al CpEeTHEro
obmero obpaszosanus / B. H. SIpeirun [ ap.] ; mox obmier penaknueii B. H. SIpeiruna. — 2-¢
u31., mepepad. u mon. — Mocksa : U3garensctBo FOpaiit, 2023.

2) buonorus 10 xnacc . I.H.ITonomapeBa.  Mocksa: [IpocBemenue, 2022



3) buosnorus 11 knacc . U.H.IlonomapeBa. Mocksa: IIpocsenienue, 2022
HudopmaninoHHbIe pecypChI:

1. www. sbio. info (Bcs Ouonorus. CoBpemeHHass OWOJOTHSA, CTaThbH, HOBOCTH,

OuOJIMOTEKA).

2. www. window. edu. ru (EgmHoe okHO pgocTyma K oOpa30BaTelbHBIM pecypcam

HNHTepHeTa o OHOJIOTHH).
3. www.5ballov. ru/test (Tect 11st aOUTYpPHEHTOB 110 BCEMY IIKOJIBHOMY KYpPCy OHOJIOTHH ).

4. www. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHUKaIMOHHBIE BUKTOPHHBI IO

OMOJIOTMH — 9KOJIOTUH Ha cepBepe BOpOHEKCKOro YHUBEPCUTETA).

5. www. biology. ru (buonorus B OtkpbiToM koutemxe. CalT CONEPKUT SIEKTPOHHBIN

yueOHuK 1o 6uonoruu, On-line TecTsr).
6. www. informika. ru (3nexTpoHHBIN y4eOHUK, OONBIION CIUCOK HHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buonoruueckast kaptuHa mupa. Paznen KoMIbOTEpHOTO yueOHUKa,

pa3paboTaHHOTO B MOCKOBCKOM rOCy/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www. nature. ok. ru (Peakme w wcuesarmue >XWUBOTHBIE Poccum — TIpoeKT

Oxonorudeckoro neHtpa MI'Y um. M. B. JlIomoHoCcOBa).

9. www. kozlenkoa. narod. ru ([ns Tex, KTO Y4MTCS caM U YYUT JPYTUX; OYHO H

JTUCTAaHIIMOHHO, OMOJIOTHH, XUMUHU, JIPYTHM TMPEIMETaM).

10. www. schoolcity. by (buonorus B Bonpocax 1 0oTBeTax).



KonrTpoas wu

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHbI

OICHKA PpE3yJIbTaTOB  OCBOCHHUA

00111e00pa30BaTEIPHON  TUCIUIIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJICHHbIE Ha (POPMHUPOBAHUE OOLIHX
U po(ecCHOHANIBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oo0mas
KOMIIeTeHIMA

Pa3zgen/Tema

T oeHOYHBIX MePONPUATHI

Pa3znea 1. KiieTrka — cTpyKTYpHO-
(pyHKIIHOHANIbHAS €IMHULIA )KUBOTO

KonTtposnbHas pabora
«MonexynsapHbslli ypOBEHb
OpraHU3aLH JKUBOT O

OK 02

buonorus xak Hayka. O6rias
XapaKTePUCTHKA KU3HH

3anonHenne TabJIMIIBI C
OIIMCAaHHEM METOJI0B
MHUKPOCKOIIUPOBAHHS C UX
JIOCTOMHCTBAMU U
HEJIOCTATKaMHU.

3anonuenue tadauibs «Briaasn
YUEHBIX B Pa3BUTUE OUOJIOTUM»

3anoyiHEeHUEe CPaBHUTEIbHOU
TaOJUIIBI CXOJICTBA M PA3TUUHIA
SKABOTO U HE KUBOTO

OK 01

OK 02

OK 04

CtpykTypHO-hyHKIIMOHATBHAS
OpraHu3aIus KJIETOK

OHeHI/IBaeMaH AUCKYCCHA 110
BOIIpOCaM JICKIIUHN

Pa3zpaboTka MEHTaIbHON KapThl
10 KJaccu(UKalu KJIETOK U UX
CTPOEHHUIO Ha MPO- U
JYKapUOTHYECKUX U 10
LIapCTBaM B MMHM Ipymnmax

Brimoagenue u 3amura
1abopaTOPHBIX padoT:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbBIE
BKJIIOUEHUS (Kpaxmall,
KapOTHUHOUBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»

[MpakTHueckoe 3aHsATHE.
[MpencraBneHne yCTHBIX
COOOIIeHUH C Mpe3eHTalue,
HOATOTOBJICHHBIX TI0 IIEPEYHIO
HCTOYHUKOB, PEKOMEH/I0OBAaHHBIX




npenoaaBaTejicMm

OK 01

OK 02

CtpykTypHO-(YHKIHOHATIBHBIE (PAKTOPHI
HACJIEeCTBEHHOCTH

@pPOHTAIBHBIN ONIPOC
Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHue
MTOCJICIOBATEILHOCTH
HYKJIEOTHUJIOB, aMUHOKHUCJIOT B
HOPME U B CIIy4ae U3MEHEHUS
MOCJIEI0BAaTEILHOCTH
nykieorunos JHK

OK 02

OOMeH BelLIECTB U NPEBPALLEHUE SHEPTUHU B
KJIETKE

@pPOHTAIBHBIN OIIPOC

3anoiHEeHne CPABHUTEIBHOM
Ta6J'II/IIII)I XapPaKTCPUCTHUK THUIIOB
oOMeHa BEeIlEeCTB

OK 02

OK 04

JKy3HeHHBIN UK KIETKU. MuTo3. Meiio3

OO6cyxeHne o Bonpocam
JICKIITUHN

Pa3paboTka neHThl BpeMEHU
KHU3HEHHOTO LIUKJIa

Pa3nea 2. Crpoenue u GyHKIUH
OpraHusma

KonTtponbHas padora “Ctpoenue
1 (YHKIIUU Opraiuzma’

OK 02

OK 04

CrpoeHne opranusma

OHCHI/IBaeMaH AUCKYCCHUA

PazpaboTka MEHTaIbHON KapThl
TKAaHEW, OPraHOB U CUCTEM
OpPraHoOB OPraHU3MOB (pacTeHus,
YKUBOTHBIE, YEJIOBEK) C KPAaTKOU
XapaKTePUCTUKON UX QYHKIMH

OK 02

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

@pPOHTAIBHBIN ONPOC

3anonHeHne TabIuIlbl C KPaTKOM
XapaKTePUCTUKON U TPUMEpaMH
(hopm pa3sMHOXKEHHST OPTAaHU3MOB

OK 02

OK 04

OnTroreHe3 paCTeHHﬁ, JKHUBOTHBIX 1
YCJIO0BCKAa

PazpaboTka JIeHTbI BpEMEHH C
XapaKTEPUCTUKOM ITAIOB
OHTOTE€HE3a OTAEIBHON IPYIIION
JKUBOTHBIX U YEJIOBEKA IO
MHKPOTPYIIIIaM

Tect/ompoc

CocraBnenne )KU3HEHHBIX
IUKJIOB PACTEHUH IO OTeNIaM
(MOXOBHUTHBIE, XBOIICBUIHBIC,




MarnopOTHUKOBUAHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02

OK 04

3aKOHOMEPHOCTU HACTIEAOBaHUS

Pazpabotka rioccapus
@pPOHTAIBHBIN ONIPOC
Tect 1o Bompocam JIeKIUH

Pemenue 3anay Ha onpenenenue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB MIPH
MOHO-, J1-, TOTUTUOPUIHOM U
AQHATM3UPYIOIIEM CKPEIINBAHUU,
COCTaBJICHHE T€HOTUITNYECKIX
CXEM CKpeIIMBaHUs

OK 01

OK 02

CHGHJ’I@HHOC HaCJICJOBAHUC IIPU3HAKOB

Tect
Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BCPOATHOCTHU BO3BHUKHOBCHUA
HACJICACTBCHHBIX MPU3HAKOB IIPU
CLECIICHHOM HacCJIEA0BaHNH,
COCTaBJICHUE T€HOTUIIMYECKUX
CXEM CKPEIIMBAHUSA

OK 01

OK 02

OK 04

3aKOHOMepHOCTI/I HU3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne
THIIA MyTAlMU [IpU [Iepeaaye
HACJICICTBEHHBIX [IPU3HAKOB,
COCTABJICHUE T€HOTUIIMYECKUX
CXEM CKPCIIUBAHUA

Paznen 3. Teopusi 3Bo/110unu

KonTponpHas pabota
“TeopeTnyeckue acreKThl
SBOJIIOIHY KU3HU Ha 3emiie”

OK 02

OK 04

Hcropus 3BOIIOIIMOHHOTO YUEHHUS.
MuxkposBonronus

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus
TEPMHUHOB

PazpaboTka JIeHTbl BpeMEeHU
Pa3BUTHS IBOITIOLUOHHOTO
YUEHHUS

OK 02

OK 04

MakposBosntonusi. Bo3SHUKHOBEHHE 1

pa3BUTHE KU3HU Ha 3emiie

OueHuBaemasi TUCKyCCHUSA:
WCIIOIh30BaHNUE aPTYMEHTOB,
OMOJIOTHYECKOW TEPMUHOJIOTHH 1




CHMMBOJIMKH JJI1 J0Ka3aTCJIbCTBA
POACTBA OPraHU3MOB PA3HBIX
CUCTEMATHUYCCKUX I'PYIIIL

PazpaboTka 1eHTbI BpeMEHU
BO3HMKHOBEHUS U Pa3BUTH
JKA3HU Ha 3emiie

OK 02 [Ipoucxoxaenue yenoBeka — anTpornorene3 | OpoHTaNbHBINA OMPOC
OK 04 Pa3paboTka 1eHTbI BpeMEHU
MIPOUCXOKACHUS YeJIOBEKa
Pa3nea 4. Dxojorus
OK 01 Dkosnorudeckue (pakTopsl U Cpebl KUIHU TecT 10 PKOJTOTUYECKUM
(hakTopaM U cperam KU3HH
OK 02 OpraHu3MoOB
OK 07
OK 01 [Tomynsimus, cooO1ecTBa, SKOCUCTEMbI CocraBnenue cxeMm
KpyrOBOPOTABEIIECTB,
OK 02 HCIIONIb3Ys MAaTEPHUAIIbI JIEKIUHU
OK 07 Pemenue npakTuko-
OpPUEHTUPOBAHHBIX PACUETHHIX
3a/IaHMi 110 IEPEHOCY BELIECTBA
Y DHEPTUU B SKOCUCTEMAX C
COCTaBJICHHE TPOPHUUECKUX
LeTel U mupaMuj; OMoMacchl U
SHEPTHHU
OK 01 buocdepa - rmodanbHas sK0IOTHYECKast OneHuBaemasi JUCKYCCHUS
cucrema
OK 02 Tect
OK 07
OK 01 Bnusinue aHTponoreHHbIX (PakTOpoB Ha Tect
ounochepy .
OK 02 [IpakTuueckas pabota “OTX0abI
MPOU3BOJICTBA”
OK 04
OK 07
OK 02 BnusiHue counanbHO-3KOI0THUYECKUX OueHuBaemasi JUCKYCCHUS
(akTOpOB Ha 3/J0POBBE UEITOBEKA .
OK 04 Brimonuenue nabopatopHoi
paboThI Ha BEIOOP:
OK 07

"YMcTBeHHas
paboTocmocoOHOCTh",




"BrusiHue abuOTHYeCKUX
(hakTOpOB Ha YeOBEKa (HU3KHE
Y BBICOKHE TeMIIepaTypsl)"

Paznea 5. buoJsiorust B ;KU3HH

3amuTa Keiica: IpeCTaBICHNE
PE3yNbTaTOB PELICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEN)

OK 01 BbuorexHon0ornuu B )KU3HU KaXK0r'0 BrinmonHeHnue kelica Ha aHaIu3
nH(pOpMAIMK O HAYYHBIX

OK 02 IOCTIKEHUAX B 00J1aCTH
TEHETUYECKUX TEXHOJIOTUH,

OK 04 KJICTOYHOW MHXKEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHH (110
rpynmnam), IpeacTaBiIeHHe
pe3yJIbTAaTOB PEIICHUS KEHCOB

OK 01 [TpomblneHHast OMOTEXHOIOTUS Brinonnenue keiica Ha aHau3
UH(POPMALIUU O Pa3BUTUHU

OK 02 MPOMBIIIIEHHON OMOTEXHOIOTUI
(mo rpymnmnam), npeacTaBieHue

OK 04 PE3yJbTATOB PELICHUS KENCOB

OK 01 CoInanbHO-3THYECKHUE ACIIEKTHI BrinmosaHeHue kelica Ha aHATIU3

OMOTEXHOJIOTHI UHPOPMALIUU 00 STHUECKUX

OK 02 aCIIeKTax pa3BUTUSA
OMOTEXHOJIOTHH (10 rpymnmnam),

OK 04 IIPEICTABIICHUE PE3YIbTATOB
pEILIECHHS KEeMCOB

OK 01 BHOTEXHOIOTMY ¥ TEXHUYECKUE CUCTEMBI Brinonnenue kelica Ha aHaIU3
nH(pOpMaLIUU O pa3BUTHUSA

OK 02 OMOTEXHOJIOTU C MPUMEHEHUEM
TEXHUYECKUX CUCTEM (I10

OK 04 rpymnmam), npeacTaBieHue

pe3yJIbTAaTOB PEIICHUS KEHCOB
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