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Pabovas mporpamMa y4yeOHOW NIMCHMIUIMHBI pa3pabdoTaHa Ha OCHOBE (peaepanbHOTOo
TOCYAapCTBEHHOTO  00pa3oBaTeNbHOrO  CTaHAapTra  cpeaHero  obmero  oOpaszoBaHus,
yrBepxkaeHHoro Ilpukazom Munnpocsemenus Poccun ot 12.08.2022 N 732 u npumepHOi
IpOrpaMMBI 110 IaHHOI 0011e00pa30BaTeNbHON JUCIUILIMHE, PACCMOTPEHHON M 000pEeHHOHN Ha
3aceganuu Ilemarornueckoro cosera ®I'BOY AIIO UPIIO (ITporoxonm Ne 14 ot 30 HosiOps
2022 r.).

Opranuszanus-pazpadotuuk padoueii nmporpammel: [ BITIOY «fOYT'K»

PazpaboTunk:
®UO AxkyJjosa P.X., npenonaBarens OMOIOTHH.

Paccmotpena u onobpena na 3acenanuu [TLK «OOd»
(HauMeHOBaHue)

ITporoxoin Ne 10 ot «05» uronst 2023r.

[Ipencenarens ITLK: /XycannoBa H.A.

(monmucy/PUO npencenaress)




AHHOTALIUA

nporpaMmbI 00111€00pa30BaTeIbHON Y4eOHOMH TUCHUILINHBI
(TexHOMOTHUECKUH TIPODHIIB)

Jducunniauaa QO/1. 11 BuoJorus

PabGouasi mporpaMmma y4eOHOIi JUCHUIJIMHBI pa3padorana Ha ocHoBe TpeOoBanuii OI'OC
CpeaHero oomero oO0pa3oBaHMs, MPEIBSIBISIEMBIX K CTPYKTYpE, COACP)KAHUIO U pe3yibTaTram
OCBOEHUS y4eOHON AMCUMILTUHBL, B COOTBETCTBUH C MPUMEPHOI MPOrpaMMoii 1Mo AUCHUIUIMHE,
pexomeHnoBanHO ~ DenepanbHBIM  TOCYAAPCTBEHHBIM  aBTOHOMHBIM  YYpEXKJICHUEM
«DenepanbHbIi UHCTUTYT pa3BuTUsa oOpazoBaHussy (PI'AY «DUPOy»). IIpotokon Ne 14 ot 30
HOs10ps 2022r.
IIporpamma BKJII0OYaeT B cedsi:

- o0mas XapakTepuCTHKa TNPUMEPHOI/pabodeli mporpaMMbl 00IIe00pa30BaTEIIBHON
JUCIUTTAHBL,

- CTPYKTYypa U CoJIepaHue 00111e00pa3oBaTeIbHON TUCIUTIIIUHEI,

- YCIIOBUS pean3aluy IporpaMMbl 00111e00pa3oBaTeNbHON TUCITUILINHEI,

- KOHTPOJIb B OIICHKA PE3yJIbTATOB OCBOCHUS JUCIUTLIHBI.

O0bém oOpa3oBaTe/ibHON yueOHOH HArpy3Kku ody4yawinerocsi — 39 4acoB, B TOM YHCIIE:
00s13aTeJIbHOW ayJIUTOPHOW Y4eOHOH Harpy3ku oOywaromierocsi - 39 4YacoB, TeOpeTHUYECKas
MOJATOTOBKAa - 35 dYacoB, B TOM uucie B (opMe NpPaKTHUSCKOH IMOATOTOBKM - 4 4daca,
nabopaTopHble (IpaKTUYECKHUE) 3aHATHUs - 4 4Yaca, B TOM 4ucie B (opMe NPAKTUYECKOM
MOATOTOBKA — 4 Yaca, CaMOCTOSATEIbHOW ayauTOpHON paboTel oOyduaromierocs - (0 dvacos,
KOHCYJIbTAIIMH - YacOB, 9K3aMEH - YacoB

®opMa NIPOMEKYTOYHOM ATTECTALUU — KOMIUIEKCHBIN 3a4ET
HaumeHnoBaHue pa3aesioB JUCHUIINHBI:

Beenenue.

Paznen 1. Knetka — cTpykTypHO-()YHKIIMOHATIbHAS €TUHULIA )KUBOTO
Tema 1.1.buonorus kak Hayka. O0Ias XapaKTepUCTHKA KU3HH
Tema 1.2.CtpykTypHO-()yHKIIMOHAJIbHAS OpraHU3alus KJIETOK

Tewma 1.3CtpykTypHO-(pyHKITMOHAIBHBIE (DAKTOPHI HACIECTBEHHOCTH
Tema 1.4.00MeH BeliecTB U NPEBpAIEHUE SHEPTUH B KIIETKE

Tema 1.5. )Ku3HeHHbIN UK KJIETKH. MuT03. Meio3

Paznen 2. Ctpoenue u GpyHKIUU OpraHu3ma

Tema 2.1. Ctpoenue opranusma

Tema 2.2. ®opMBbI pa3sMHOKEHHUS OPTaHU3MOB

Tema 2.3.0OHTOr€He3 pacTeHUH, )KUBOTHBIX U YEJIOBEKA

Tema 2.4. 3aKkOHOMEPHOCTH HACJIeI0BaHUS

Tema 2.5. CueruieHHOE HacIeOBaHUE TPU3HAKOB

Tema 2.6. 3aKOHOMEPHOCTH U3MEHUNBOCTH

Paznen 3. Teopus sBosronuu

Tema 3.1. McTopus 3BOIIOLMOHHOTO yueHHUs. MUKpO3BOIIOLUS
Tewma 3.2. MaxkposBomronus. Bo3HUKHOBEHNE U pa3BUTHE KU3HU HA 3eMIie
Tema 3.3. IlpoucxoxneHnue yenoBeka. AHTPOIIOTEHES

Pa3nen 4. Dxomorus

Tewma 4.1. Dxonmornueckue GakTOPbl U CPEABI KUZHH

Tema 4.2. Ionynsiiun. CooO1iecTBa. IKOCUCTEMBI

Tewma 4.3. buocdepa - Ti00aIBHAS YKOJIOTHYECKAsT CUCTEMA



Tewma 4.4. BnusiHue aHTPOMOTeHHBIX (DaKTOPOB Ha Orochepy

Tema 4.5. BnusiHue COIMAIBHO-3KOIOTHYECKUX (DAKTOPOB Ha 3/I0POBBE YEIOBEKA
Pa3nen 5. buonorus B sKxu3Hu

Tema 5.1. BHOTEXHOJIOTUH B KU3HU KaXKIOT'0

Tema 5.1. BUOTEXHOJIOTHH B IPOMBIIIUIECHHOCTH



COJIEP)KAHUE

OO0mmas xapakTepucTuka pabodeit mporpamMmbl 001Ie00pa3oBaTeIbHON
JMCIUTLTHHBI
CtpyKTypa U cojiepkanue o01eo0pa3oBaTeIbHON AUCIMITHHBI

YcnoBus peaMzaiuy IporpaMmbl 00111e00pa3oBaTEIbHOM TACIIATIITUHBI

KoHTpoJib 1 OLIEeHKa PE3yabTaTOB OCBOCHUS IUCLIUIUIMHBI

CTp.

13
20
22



1. ObLIASA XAPAKTEPI/ICTI/IKAUPABO‘{EIX ITPOI'PAMMBbI
OBIIEOBPA30OBATEJBHOU JUCHUIIJIMHBI

O6meoOpazoBarenbHas gucuuiimHa «OO/. 11 buonorus» sBisercss 00s3aTeNIbHONM YacThbiO
00111€00pa30BaTEILHOrO MHUKJIA 00pa3oBaTebHONM Tporpammbl B cootBeTcTBUU ¢ PI'OC CIIO
no crneuranbHocT 15.02.16 TexHOIOrHs MaUIMHOCTPOEHUS, peaau3yeMoil Ha 0a3e OCHOBHOIO
o01ero oopazoBaHuUs.

[Tporpamma pazpaborana Ha ocHoBaHuH TpeboBanuit ®I'OC cpennero oduiero odbpasopanus. Ha
nzydenue mauctuiummasl «OOJl.11 buonorus» Ha 06a3oBoM (WM yriyOJEHHOM) YpPOBHE
oTBOAUTCS 39 Yacos.
Conepxanmne mporpammbl obmeodpazoBatenbHol aucturumabl «OO/. 11 buomorus»
HaIpaBJICHO HA IOCTHXKCHHUE CIICTYIONINX LIeJICH:
1.2. lenn w mnaHWpyeMble Pe3ylbTaThl OCBOCHUS JUCIUIUIMHBL . (DOPMHpPOBAHHE Y

CTYACHTOB MNPCACTABJICHUA O CTPYKTypHO'(I)YHKHHOHaHLHOﬁ OpraHu3alu KHUBBIX CHCTCM
Pa3HOro paHra KaKk OCHOBBI IIPHUHATHUSA pCI_HeHI/Iﬁ B OTHOILIEHUH OOBEKTOB >KUBOM Opupoabl U B
MMPOU3BOACTBCHHBIX CUTYyallUAX.

1.2.1. enu u 3aga4u TUCITATIIAHBI:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOpa3Hsi 1 OCOOEHHOCTEH KHUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHM3aIliH, 3aKOHOMEPHOCTEH MPOTEKaHHUS OMOJIOTMYECKUX IPOLIECCOB U
ABICHUN B OKpYXarolled cpeae, LEJOCTHOM Hay4yHOW KapTUHBI MHUpPA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONPEIENSTh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOACHUS 3a
DKOCHCTEMaMM  JUIS  BBISBIIGHUS ~ €CTECTBEHHBIX U QHTPOINOTEHHBIX  M3MEHEHHH,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOACHUH,

3) chopmMupoBaTh HABBIKK MTPOBEACHUS MPOCTEUITUX OMOTOTHIYECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM ¢ COONIOZCHHEM TpaBWJI 0Oe30macHOro oOpamieHuss ¢ oOBeKTaMu U
o0opynoBaHuEM;

4) pa3BUTh YMEHHs HCIOIB30BaTh HWHGPOPMAIUIO OMOJIOTHYECKOTO XapakTepa Wu3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUs TNPOTHO3UPOBATH IOCIEACTBUS CBOCH JAEATENBHOCTH TIO
OTHOIIICHUIO K OKPYKAIOIIEH cpesie, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M COONIOJATH
Mepbl TPOPUITAKTUKY 3a00IeBaHUI.

6) cdhopmupoBaTh TOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUH OHOJOTUYECKOW HAyKd |
TEXHOJIOTHI B MPAaKTUYECKOM JEesATENbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUH U arpOOMOTEXHOIOTHA.



1.2.2. Ilnanupyemsble pe3yJbTaThl OCBOCHHs 001Ieo0pa3zoBareabHOl AUCUIUIMHBL B cO0TBeTCTBUU ¢ DI'OC CIIO u Ha ocHoBe ®PI'OC COO.

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK u I1K

Kon n HanmeHoBaHue
(hopMUPYEMBIX KOMIIETSHITHIA

HnaHpreMHe PE3YIbTAaTEI OCBOCHUSA NJUCHUIIINHBI

00mme

HI/ICHI/IHJ'II/IHapHBIe

OK 01. Beibupats cioco0sl
pelieHHs 3a1a49
npo(heCCUOHATBHOMN eI TeIbHOCTH
NPUMEHUTEIBHO K Pa3InuHbIM
KOHTEKCTaM

B yacT Tpy10BOro BOCIIUTAHUSA:

- T'OTOBHOCTDb K yay, OCO3HAaHHC OCHHOCTH
MacCTCpCTBa, pr,Z[OJ'IIO6I/Ie;
- T'OTOBHOCTB K aKTUBHOM JACATCIIBHOCTH

TEXHOJIOTHYECKOH U COHH&HBHOﬁ HaIIpaBJICHHOCTH,

CTIIOCOOHOCTh HHUIAUPOBATD, IUIAHUPOBATh i
CaMOCTOATCIIbHO BBIIIOJIHATD TAKYIO ACATCIbHOCTD,

- MHTEpPEC K paziu4yHbIM cdepaMm mnpodeccruoHambHON
NEeSTeIbHOCTH,

OBnanenue YHUBEPCAIbHBIMU
M03HABATEIbHBIMU JIEHCTBUSIMU:

a) 0a3oBble JJOrHYecKHe el CTBHUS:

- CaMOCTOSATENbHO (OPMYJIHUPOBATH M AKTYaJIN3UPOBATh

y4eOHBIMU

npo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

- YCTaHaBJ'II/IBaTI) CYHIGCTB eHHBIﬁ HpI/ISHaK N
OCHOBaHHUSl JUIsl CpaBHEHHMs, KiIaccU(UKALUU U
0000IICHHS;

- OMIPEACIIATh EJIN ACATCIIBHOCTHU, 3aaBaTh IapaMETpPhI
" KPUTCPUU UX NOCTHIKCHUA,
- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHUBOPCUYUA B
paccMaTpUBACMBIX SABJICHUAX,
- BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHHUBATDH

Cc(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OUOJIOTUU
HAy4YHOTO (GYHKIIMOHATIBHOM
IPAaMOTHOCTH 4YEJIOBEKA JIISl PEIICHHS YKU3HCHHBIX
npo0Jem;

C(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH COJICPIKAHHEC

B CHCTEMC 3HAaHMHAA,

OCHOBOTIOJIATAIONIUX OUOJIOTUYECKUX TEPMHUHOB U
MOHSTHIA: JXKU3Hb, KIETKA, TKaHb, OPraH, OPTaHU3M,
BUJI, TIOMYJISILIMSI, DKOCHCTeMa, OMoleHo3, Ouocdepa;
Merabonu3M (0OOMEH BEIIeCTB U IPEBpalicHUE
DHEPruM), TOMEOCTa3 (camMoperynsius), OHOCHHTE3

6CHK8., CTPYKTYpHaAs OpraHu3anusd KHBBIX CHCTCM,

JTUCKPETHOCTH, CaMOpEeTyJISIIHs,
CaMOBOCITPOU3BE/ICHUE (penpoayKiusi),
HACJIEICTBEHHOCTD, MU3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YpPOBHEBas
OpraHu3aIus;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATH COJIEPKAHUE

OCHOBOIOJIAraloMMX  OHOJOTMYECKHUX  TEOpUd |

TUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTAallMOHHOM,
JBOJIFOLIMOHHOM, IPOUCXOXKACHUS )KU3HU U YEIIOBEKa,;
c(hOpMUPOBAHHOCTH

YMEHUS pacKkpbIBaTh

OCHOBOIIOJIararIme OMOJIOrMYECKHE 3aKOHbI u




COOTBETCTBUE PE3YJILTATOB IIETSIM, OIEHUBATH PHUCKU
MMOCJIECTBUI AEATEIBHOCTH;

- pa3BHBaTh KPEATHBHOEC MBIIUICHUE IIPH
YKU3HEHHBIX TIPO0OJIeM

0) 0a30BbI€ HCCJIeI0BaTEIbCKHE eiCTBUSI:

pelieHuu

- BJIQJICTh HABBIKAMU YUCOHO-HCCIICIOBATEIbCKON U
HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKaAMWU Pa3pCIICHUA
pooem;

- BBISBJIISATH

MMPUYUHHO-CJIICACTBCHHBIC CBiA3HU nu

aKTyaJM3UPOBATh 3aJady, BBIIBUraTh THUIOTE3y €€
pelIeHUs, HaXOJWTh apryMEHThI JUIsS JIOKa3aTelbCTBa
CBOMX YTBEP)KICHHUH, 33][aBaTh MapaMeTPbl U KPUTCPHH
pEIICHHS;

- aHAJTM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHHS 3a1a4n
pe3y.HI)TaTI)I, KpI/ITI/I‘-ICCKI/I OILICHHUBATH nux
JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHCHHE B HOBBIX
YCIJIOBUSX;

- yMCTI) HepeHOCI/ITB 3HAHUA B HO3HaBaTCJ'H)Hy10 158
MPAKTHYECKYIO 00JIACTH JKU3HEACATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS M3 Pa3HBIX NMPEAMETHBIX
oOJacreii;

- BBIJBUTaTh HOBBIC HJIEH, MpeajaraTb OPUTHHAIbHBIE
IIoaxXoabl 1 peHICHI/ISI;

- CIIOCOOHOCTH UX HCIIOJB30BAaHUS B MO3HABATEILHON U
COIMAJIbHOW MPAKTUKE

3akoHomepHoctu (I'. Mennens, T. Moprana, H.W.
BaeunoBa, DO. T'ekkens, ®. Mromnepa, K. bapa),
I'PAHMIIBI UX IPUMEHHUMOCTH K )KHBBIM CHCTEMAaM;

npuoOpeTeHue MIPUMEHEHUS
UCIIOJIB3YEMBIX B

OnbITa OCHOBHBIX
METOJIOB HAy4YHOTO IIO3HAHMS,
OnoJIOrun: HAOJIIOJCHUS W OIHCAHMS >KHUBBIX CHUCTEM,
HpOLICCCOB nu HBHGHHﬁ; OpFaHI/I3aI_II/II/I n HpOBe,Z[CHI/ISI
OMOJIOTMYECKOTr0

SKCIICPUMCHTA, BBIIBHKCHUA

TUIIOTE3, BBISAIBJICHH S 3aBUCUMOCTH MCIKOY

UCCIIETyeMbIMH BEJIMYMHAMH, 00BsICHEHHS
MOJYYCHHBIX  PE3YJIbTaTOB H  (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJb30BAHHEM HAYYHBIX ITOHSITHIH,
TEOpHUI U 3aKOHOB;

c(OPMHUPOBAHHOCTh YMEHUS BBIICIISITH CYIIIECTBEHHBIC
IpU3HAKU BHUPYCOB, KIETOK IMPOKAPUOT U DYKAPHOT;
OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpFaHI/ISMOB,
BUJIOB, OHMOTEOIIEHO30B M DKOCHCTEM; OCOOCHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUN
B KIeTke, (OTOCUHTE3A,
HHEPreTHUECKOro oOMeHa,

IUIACTUYECKOTO U
XEMOCHHTE3a, MHUTO3a,
Meii03a, OIUIOIOTBOPEHUS, Pa3BUTHI U Pa3MHOXKEHUS,
WH/IMBU/YaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
OOpBOBI 3a CYIIECTBOBAHME, E€CTECTBEHHOT'O0 OTOOpa,
BUJ1000pa30BaHus, MIPUCIIOCOOIEHHOCTH OPraHU3MOB K
cpeac O6I/ITaHI/I$[, BJIMSAHHA KOMIIOHCHTOB 3KOCUCTEM,
AHTPOIIOTCHHBIX N3MEHEHHH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KpPYrOBOpOTa BEILECTB U IpeBpalleHue

SHEprum B Ouocdepe;




c(OPMUPOBAHHOCTh YMEHHUS peliaTh OWOJIIOTHYECKUE

3aJjaud,  COCTaBISITh  TCHOTUIIMYECKHE  CXEMbI
CKpCIlMBaHUSA MJI1 Ppa3HbIX THUIIOB HACJEeI0BaHUs
MPU3HAKOB Y

MEepeHOoCa BCHICCTB W OHCPIrMU B JKOCUCTCMAX (I_Iel'II/I

OpraHn3smosB, COCTaBJIATHb CXCMbI

IUTaHus, ITUIINCBBIC CGTI/I)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA TIOUCKA,
aHallM3a U UHTEePIIpEeTalun
nHpopManuu 1 HHPOPMAIIMOHHEIE
TEXHOJIOTUH JIJIs1 BBIITOJIHEHUS
3as1a4 MpodeccHoOHATBHON
JeSITeNbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:
- c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKl M OOLIECTBEHHOW NPAKTUKH, OCHOBAaHHOI'O Ha
JMajore  KyJlbTyp, CHOCOOCTBYIOLIETO

CBOCTO MECTA B IMOJIMKYJIBTYPHOM MHPE;

OCO3HAaHHIO

- COBEpPIICHCTBOBAaHUE S3BIKOBOM M YUTATEIbCKON
KyJbTYpbl Kak CpEACTBA B3aUMOJICUCTBUS MEKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH

HAYYHON JI€ATEIIbHOCTH,

TOTOBHOCTH OCYIICCTBJIATDH IIPOCKTHYIO n

HCCIEA0BATENbCKYIO JIEATENIbHOCTh UHANBUIYAJIbHO U B
Ipynme;
OBnanenue
M03HABATENIbHBIMU JIEUCTBUSIMU:

B) pa6ora ¢ ungopmanmeii:

- BJQJCTh HABBIKAMH TOJNIy4eHHS WH)OpManuu u3

YHUBEPCAJIbHBIMU y4eOHBIMU

HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO

OCYILIECTBIISITh TOWCK, aHallu3, CHUCTEeMAaTHU3alHUIi0 U
WHTEpIpEeTani0 HHPOpPMAIMM PA3NUYHBIX BHUJIOB H
(dhopM mpesicTaBICHHUS,

- CO31aBaThb TCKCTBI B PA3JIMYHBIX (bopMaTax C YyUCTOM

c(OPMUPOBAHHOCTh YMECHHI KPUTHYECKHU OIICHWBATH
uHpopmaIuio OMOJIOTUYECKOTO

BKJIIOYAOOIYHO IICCBAOHAYYHBIC 3HAHUA W3 PA3JIMYHBIX

coziep KaHus,
(cpencTtBa MaccoBod  mH(pOpMaIUH,
HAYYHO-TIOMYJISIPHBIC MaTEPUAIIbl); HHTEPIPETUPOBATH
ATHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICJIOBAaHUIN B

HCTOYHHUKOB

ouomnorum, MEAUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100aIbHBIC 9KOJIOTUYECKHE
npoOJeMbl  COBPEMEHHOCTH,  (opmMupoBaTh IO

OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
c(hOpMHUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
Ouonormuecko  WHGOpPMAUKU U3 HECKOJBKHX
HMCTOYHUKOB, TPAMOTHO HCIOIb30BaTh MOHATUIHHBIN
anmapat OMOIOTHH




Ha3HaueHUs WHPOpPMAMKM U LEJIEBOH ayJUTOpPHH,
BbIOMpass ONTUMalbHYIO (QOpMYy MpEACTaBICHUS W
BU3yaJIU3aLUU;
- OLICHUBATh
nH(pOpMalKY, ee COOTBETCTBUE MTPABOBBIM U MOPAJIbHO-

JOCTOBCPHOCTD, JJIETUTUMHOCTD
OTUYCCKHUM HOpMam;,

- HCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U

KOMMYHHKAITMOHHBIX ~ TEXHOJIOTMH B PCHICHHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX
3aa4 ¢ CcoOMoJicHHEeM TPeOOBaHUN 3PrOHOMHMKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEKCHUS,
MIPABOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAI[MOHHOM
0€e30I1aCHOCTH;

- BJIaJCTb HAaBbIKAMU pacCllO3HAaBaHWSA W 3alllUTbI

nHpOpMaInH, nH(pOpMaITMOHHOM 0€301acCHOCTH
JUIHOCTH
OK 04. DddexTruBHO - TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U
. | METOJIOB HAy4YHOTO TIO3HAHWS, WCIOIB3YEMBIX B
KOJUICKTUBC W KOMaH/IC -OBJIAJICHHE HABBIKAMHU  y4e€OHO-HCCIEN0BATENLCKOM, ya ’ Y

MPOEKTHOM M COLIUATILHOM AESTENbHOCTH;

OBJjajieHHe YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH
JeHCTBUAMM:

0) coBMecTHa AeATEIbLHOCTD.

- IOHUMATh M MCTIOJB30BATh MPEUMYIIIECTBA KOMaHTHON
Y UHAUBHUIYAIEHON paboTHI;

- NpPUHUMATh 1EJIM COBMECTHOM
OpraHU30BBIBATh U KOOPJIAWHUPOBATH JIEUCTBUS IO €€
COCTAaBIISITh JeNCTBUIA,

ACATCIIBHOCTH,

JOCTHIXKCHHUIO: IJ1a”H

Ouonoruu: HaOMIOACHUS W OMHUCAHUS KUBBIX CHUCTEM,
MPOLECCOB W SIBJICHUI; OPraHU3alMUu W TPOBEIACHUS
OHMOJIOTHYECKOT0 AKCIIEPUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKY
UCCIIeAYyEMbIMU BEJINYMHAMHU, 00BsCHEHUS
MOJYYCHHBIX ~ PE3yJbTaTOB U (OPMYITHUPOBAHUS
BBIBOJIOB C MWCIIOJIb30BAHUEM HAY4YHBIX ITOHATHIA,
TEOpPUI U 3aKOHOB
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pacmpeneniarb poJii C Y4eTOM MHEHHMH Y4YaCTHUKOB
00CyXIaTh pe3yibTaThl COBMECTHOU pabOThI;
- KOOPIMHHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX

peabHOTO, BHUPTYAJLHOIO M  KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIISATh MMO3UTUBHOE CTpaTernyecKoe
MOBEJICHUE B PAIMUHBIX CHUTYyalUsIX, TMPOSBIATH

TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUITUATUBHBIM

OBjaeHue YHHUBEPCAJIbHBIMH  PeryJasiTUBHbIMH
JNeHCTBUSAIMU:

I') MPUHSATHE ce0sl U APYTHX JIIOIEH:

- IPUHUMATh MOTHUBHI U apTYMEHTHI APYTUX JIOACH Ipu
aHaJlu3e pe3yJabTaTOB JIEATEIbHOCTH;

- IpU3HABATh CBOE IMMPaBO WM MPaBO APYTUX JIOAEH Ha
OImuOKU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMAaThb MHUpP C TMO3UIUH
JPYyroro 4ejaoBeKa

OK 07. ConeticTBOBaThH
COXPAHEHUIO OKPYKAOLIEH CPEIbI,
pecypcocOepexeHuo, MPUMEHSITh
3HaHUA 00 M3MEHEHUU KJIMMaTa,
MIPUHIIMITEI OEPEKITMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B 001acTH 3K0JI0rH4e€CKOr0 BOCIIMTAHUSA :

- c(hOpMHPOBAHHOCTb  HKOJIOTMUECKON  KYJIBTYpHI,

[IOHMMAaHWE  BIUSAHUSA  COLUAIbHO-I)KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHOM MU COLMAIBHOU
Cpensl, OCO3HaHUE r7100a1bHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAaHWE W OCYUIECTBJICHUE JICHCTBHIl B
OKpyXarolen cpene
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

Ha OCHOBE 3HaHHUS Lelen

AKTUBHOE HENpPUATHE AEHUCTBUH, NPUHOCAIIUX Bpe.
OKpY>Karolleu cpese;

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJyYeHHbIE
3HaHUA U1 00BSICHEHUS! OMOJIOTUYECKUX MPOLIECCOB U
ABJIGHUM, JUISI NPUHATHS NPAKTUYECKUX PELICHUM B
MOBCEIHEBHON  U3HM C IeIpl0o  olecredeHus
0€30macHOCTH  CBOEr0  3JI0pOBbsI U 3JI0POBbS
OKPY’KaIOILUX JIt0JIeH, cOOII0IeHus 3J0poBOro odpasa
JKU3HU, HOPM TPAaMOTHOTO TOBEJIEHUS B OKPY)KAIOIIEH
NPUPOJHON  cpele; MMOHUMaHHE HEO0OXOJUMOCTU
UCTOJIb30BAaHUS TOCTH)KEHUI COBPEMEHHOM OMOJIOruu
u OMOTEXHOIOT U TUISt paroHaIbHOrO
IIPUPOIOIOIB30BaHUS
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- yYMEHuUE  IpPOrHO3MpoBaTb  HEOJIAronpusTHbIE

DKOJOTHMYECKUE  IOCIEACTBUSA
JEUCTBUM, IPEOTBPALIATh UX;

- pacHIMpeHHE ONBITa ACATEIHPHOCTH AKOJOTHYCCKOMN
HaIpaBJIEHHOCTH;

- OBJQJICHHE HaBbIKaMU Yy4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOM M COIMAJILHON NEATEIIbHOCTH

IpCAIIPpUHUMACMBIX

[IK 5.4 peanu3oBbIBaThH
TEXHOJIOTUYEKHE TPOLIECCHI C
co0IroIeHrEeM TpeOOBaHHIHA
OXpaHbl TPy1a, 0€301MaCHOCTH
KHU3HEEATSILHOCTH U 3aIIUTHI
OKpY>Karollei cpesibl U
MPUHITUIIOB OEPEKITHBOTO
IIPOU3BOJICTBA.

- 3HAHME TMPABUJI OXPaHbl TPYAA, IPOTUBOMOKAPHOMN
Y 9KOJIOTUYECKON 0€30I11acCHOCTH, BUIbI, TIEPUOANIHOCTD
U TipaBuiia opopMIIeHUST HHCTPYKTaXKA.

- OIIPEJIETIATH KIAaCC OMACHOCTH OTXO/I0B; arperaTHoe
COCTOSIHUE M (pr3nyecKyto (hopMy OTXOJIOB,
o0pa3yroumxcs Ha paboyeM MecTe YCIOBUS

- ompenenarts GaKTopsl, BIUSIONINE HA
ocymiecTBIeHHE TPO(ECCHOHATBHON AEATEIbHOCTH:
IIyM, Temreparypa, pusndeckasi Harpy3ka u T.1.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIMHBI

2.1 O6beM AUCIUIUIMHBI ¥ BUJIBI y4eOHOW paboThI

Bun yueGHO#I paboThI O0bem B
Jacax
O6beM 00pa3oBaTeNbHON MPOrPaMMBbl AUCIUTUINHBI 39
ConepxaHue 39
BT. U.:
TEOPETHUECKOE 00yUeHUE 29
NPAaKTUICCKHUE 3aHATHS 2
71a00paTOPHBIE 3aHATHS 1
KOHTPOJIbHBIE PAOOTHI 3
NpaKTUYeCKas MOJrOTOBKA 3)
[TpuknagHoit MOyb (MM TPOGECCHOHATLHO-OPHEHTUPOBAHHOE COJICPIKAHKE) 2
BT. U.:
TEOpETUYECKOe 00yUeHne 1
NPAKTUYCCKHUE 3aHATHS 1
71a00paTOPHBIE 3aHATHS -
KOHTPOJIbHBIE paOOTHI -
paKTUYeCKas MOJrOTOBKA 3
ITpomesxyTouHast aTTecTaus (KOMIUIEKCHBIN 3a4eT) 2




2.2. TemaTnueckuii iian u copep:xxanue gucuuminasl OO/1.11 BuoJsorus

HaumeHnoBaHue pa3aeiioB Copaepxxanue yuyeOHOro Mmareprasia (0CHOBHOe U NPodecCHOHAIbHO-0PHMEHTHPOBAHHOE), O0bem | ®opmupyembie
H TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Paspnen 1. Kierka — cTpyKTYpHO-(pPYHKIIHOHAJIbHAS €IMHULIA )KUBOT0 6
Tema 1.1. OcHoBHOe coJepkaHue 1 OK 2
Buosorus kak Hayka. Teopernueckoe o0yueHue: 1
Obuast xapaKkTepHCTHKA CoBpeMeHHbIE OTpaciu OUONIOrHuecKux 3HaHuil. CBS3b OMOJIOTUH C IPYTMMH HayKaMu: OMOXUMUSI,
JKM3HHA ouodusuka, Ononnka, reoreorpadus u ap. Poib u mecro 6monoruu B GopMHpPOBAHUT

COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. Y POBHH OpraHu3aluu >kuBoi Matepuu. OOmmas

XapaKTEPHUCTUKA )KU3HH, CBOMCTBA JKUBBIX CUCTEM. XMMUYECKUI COCTAB KJIETOK

[IpakTuueckoe 3aHsaTHE -
Tema 1.2. OcHOBHOE coepkaHue 1 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 1 OK-2
¢byHKUHOHAIbHAS Knerounas teopus (T. [lIBann, M. Ulnelinen, P. Bupxos). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON OK-4
OpPraHu3aums KJIeTOK KJIETOYHOW T€OpHH. THIIBI KJIETOYHON OpraHU3alUN: IPOKAPUOTUYECKUN U DYKAPUOTUUECKHHN.

OAHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOEHHE TPOKAPUOTUYECKOMN KIIETKH.

Crpoenue sykapuoTHueckon kietku. Hexnerounsie popmbl )KU3HU (BUPYCHI, 6akTeprodarn)
Tema 1.3. CTpyKTypHO- OcHoBHOE coep:kaHue 2 OK-1
(pyHKIMOHAJIbHBIE Teopernuyeckoe o0yuenue: 2 OK -2
daxTopsI XpomocomHas teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
HACJICACTBCHHOCTH TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUAHBIN U TUTUIOUIHBINA HAOOD.

Hyxneunossie kucnotsl: JJHK, PHK HaxoxaeHue B kiieTke, UX cTpoeHHe U pyHKIH. MaTpuuHbie
MIPOLIECCHI B KJIETKE: perinKaius, OuocuHTe3 6emnka, penapanus. ['eHeTnyeckuii Ko u ero
CBOMCTBA
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Tema 1.4. OCHOBHOE cojIep:KaHue 1 OK -2
O0OMeH BelecTB H Teopernueckoe o0yueHue: 1
IpeBpanieHue JHEePruu B [TonsaTre MeTabom3M. ACCUMUIISAIUS U JUCCUMUIIAIUS — ABE CTOPOHBI MeTa0om3Ma. THIIbI
KJIETKE oOMeHa BeIIecTB: aBTOTPO(DHBIN U TeTepoTPOdHBIN, a3p0oOHBIM U aHadpoOHbIH. [LtacTuueckuit

obmeH. PoTocuHTE3. XEMOCHHTE3
Tema 1.5. ZKn3HeHHBIN OcHoBHOE co/lep:KaHue 1 OK -2
IMKJ KJIeTku. Muros. TeopeTnueckoe o0yueHue: 1 OK-4
Meiio3 Knerounslii LuKJI, €ro nepuopl. MuUTo3, €ro CTaauu 1 MpOUCXOISIIME TPOLIECCHl. buonornueckoe

3HayeHue MuTo3a. Meiios u ero cranuu. [loBenenue xpomocoMm B Meioze. Kpoccunrosep.

buonornueckuii cmMbIca Meno03a
Paspnen 2. Crpoenue u GpyHKUMH OPraHu3mMa 10
Tema 2.1.CTpoenne OcHOBHOe coJep:kaHue 2 OK -2
OpPraHu3Ma Teopernueckoe o0yueHnue: 2 OK-4

MHOroKJIeTOUHbIe OpraHu3Mbl. B3anMoCBs3b OPraHOB ¥ CUCTEMbI OPraHOB B MHOT'OKJIETOUHOM

opranusme. ['oMeocTas oprannsma U ero noJJiepaHue B IPoLEcce )KU3HEAEATEIbHOCTU
Tema 2.2. OcHoOBHOE co/lep:KaHue 1 OK-2
DopMbl PAa3MHOKEHUA TeopeTnueckoe o0yueHue: 1
OpraHusMoB ®opMbI pa3MHOXKEHHS OpraHu3MoB. becnonoe u mosgoBoe pazMHokeHue. Bunpr 6ecmonoro

pazMHoOxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y KUBOTHBIX. CIiepMaTOreHe3 U OOTEHES.

CrpoeHne nonoBsIxX K1eToK. OTIonoTBOpeHne
Tema 2.3. OcHoBHOE coaepxaHue 1 OK -2
OnTorenes pacrenui, Teopernueckoe o0yueHnue: 1 OK -4
*KMBOTHBIX H Y€JIOBEKA WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craauu. IloctamMOproHambHbIi

nepuof. CTaauu NocTIMOPHOHAIBHOTO PAa3BUTHS y )KUBOTHBIX U yesoBeka. [Ipsimoe u Henpsimoe

pasButue. buonornueckoe crapeHne u cMepTb. OHTOr€HE3 paCTEHUM
Tema 2.4. OcHoBHoOe coJep:kaHue 2 OK -2
3aKkoHOMepHOCTH Teopernueckoe o0yueHue: 2 OK -4
HacJIel0BaHUA OcCHOBHbBIE OHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akonsl . Mennens

(MoHOTHOpUIHOE 1 MOMUTUOPHUIHOE CKpelluBaHue). BzanmopeiicTBre reHoB
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IIpakTuyeckue 3aHATHS:

Tema 2.5. CueniieHHoe OcHoBHoOe cogepkaHue 1 OK-1
Hacje10BaHue NPU3HAKOB | Teoperuyeckoe o0y4yenue: 1 OK -2

3akonbl T. Moprana. CuerieHHOe HaclleI0BaHHe TeHOB, HapylleHue cuerenus. Hacnenosanue

IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM
Tema 2.6. OcHoOBHOe co/iep:KaHue 2 OK-1
3akoHOMepHOCTH TeopeTnueckoe o0yueHue: 1 OK -2
U3MCHYNBOCTH N3menunBoCTh pr3HaKOB. BUAbl N3MEHYMBOCTH: HACIIEICTBEHHAS] M HEHACIICICTBEHHAsI. 3aKOH OK-4

TOMOJIOTMYECKUX PAOB B HacaeacTBeHHOoM n3menunBocty (H.W. BaBuios). Myranmonnas reopus

M3MEHYMBOCTH. Buibl MyTanuii 1 NpuYMHbI UX BOZHUKHOBEHUA. Kapuortum yenoseka.

Hacnencreennsie 3a0051eBaHus yenoBeka. | 'eHHbIE U XpOMOCOMHBIE 00J1€3HU uenoBeka. bosesnu ¢

HACJIEICTBEHHOM! MPEIPacOI0KEHHOCThI0. 3HAUEHUE METUIIMHCKON T€HETUKU B IPEIOTBPAILICHUH

Y JICYCHUHU TeHETUYECKHX 3a00JIeBaHUI YeloBeKa
KonTpoabsHnasi padora Crtpoenue u GyHKIIMH OpraHu3Ma 1
Paznen 3. Teopus 3Bo/1I0uMH 5
Tema 3.1. UcTopus OcHOBHOE coepkaHue 2 OK -2
IBOJIIOLMOHHOrO yuyeHusi. | TeopeTruueckoe o0yueHue: 2 OK -4
MukposBoonus [TepBrie aBomornmonnsie kounenmuu (K.b. Jlamapk, XK.JI. Brogdon). DBomornmonnas teopus Y.

HNapsuna. CHHTETHYECKAs TEOPHUS IBOJIIOLIMU U €€ OCHOBHBIE TIOJIOKEHUS.

MuxkposBosmtonus. [lonynsnus kak aJeMeHTapHas €IMHULA 3BOJIIOLUU. [ eHeThuecKrne OCHOBBI

ABOJIIOLIMU. DJIeMEeHTapHbIe (PaKTOPbI IBOJIOLNU. EcTecTBEHHBINH 0TOOp — HapaBISIOUIU (pakTop

sBosoIMH. BuiooOpa3oBanue kak pe3yabTaT MUKPOIBOJIOLMH
Tema 3.2. OcHOBHOE cogepkaHue 1 OK -2
Maxkpo3Bosonus. Teoperuueckoe o0yueHue: 1 OK-4

Bo3HukHOBeHUE U
pa3sBHUTHE JKM3HHU HA 3emJie

Maxkpoaomtorusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepnios). [1ytu
JOCTIKEHUs Onosoruyeckoro nporpecca. Coxpanenue 6nopaznoobpasus Ha 3emIie.

I'unoTe3bl ¥ TeOpUU BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBieHue nepBhIX KIETOK U UX IBOJIIOLHSL.
[IpokapuoTs! 1 3ykapuoThl. [IponcxoxaeHre MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHME
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OCHOBHBIX HAPCTB 9YKApHUoOT

Tema 3.3. OcHOBHOe coJep/kaHue 2 OK -2
IIpoucxoxaennedenoBeka | TeopeTuueckoe ooyueHue: 2 OK -4
— aHTponorexHes AHTponoJsiorust — Hayka o yesnoBeke. CucreMaTH4ecKoe MoJjoKeHne yenopeka. CXoACTBO U
OTJIMYMSI YEJIOBEKA C )KMBOTHBIMHU. OCHOBHBIE CTa/IUN AHTPOIOrE€HE3a. DBOJIIOLIMSI COBPEMEHHOTO
4eJloBeKa.
YenoBeueckue pachl U X €IMHCTBO. Bpems U yTH pacceneHus 4eloBeKa 1o
ianete.[IpucrnocobaeHHOCTh YeoBeKa K Pa3HbIM YCIIOBHSIM CPEJIbI
Pasznea 4. Dxojorns 13
Tema 4.1. Dxosornueckue | OcHOBHOE coiepKaHue 2 OK-1
(akTophl M cpeanl :ku3HM | Teopernueckoe o0OyueHmne: 2 OK-2
Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3AYIIIHASA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS. OK-7
DU3NKO-XUMHUUYECKHE OCOOCHHOCTH cpefl OOMTaHus opranu3mMoB. [Ipucmnocobiiennst opraHu3MoB K
KHU3HH B pa3HbIX cpenax. [lonstue sxonormyeckoro ¢akropa. Kinaccupukarus 3K010rndecKux
¢dakropos. [IpaBuno munumyma 1O. JIubuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. [lonyasiuus, OcHoBHOE coaepxaHue 2 OK-1
coobumecTBa, dkocucreMbl | Teopernyeckoe odyuenue: 2 OK -2
DKOJIOTMYECKasi XapaKTEePUCTUKA BUJIA U TIOMYJISIUU. DKOJIOTHUECKasl HUIIa BUAa. DKOJIOTUYECKUE OK -7
XapakTepuCTUKU nonyssinun. CoobIIecTBa U 9KOCUCTEMBbI. brorieHo3 u ero crpykrypa. Csizu
MEX]y Opranu3Mamu B OuoreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLICHTHI,
KOHCYMEHTBI, pe1ylieHTbl. KpyroBopoT BellecTB U MOTOK SHEPTUH B 3KocucTeme. Tpoduueckue
YpOBHU
Tema 4.3. buocdepa - OcHOBHOE coepkaHue 2 OK-1
rja00aabHast TeopeTnueckoe odyueHue: 2 OK -2
IKOJIOTHYECKas CHcTeMa OK -7

buocdepa — xxuBas obonouka 3emnu. PazButue npezacrasnenuit o 6nochepe B tpynax B.J.
Bepnanckoro. O6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JK1Boe BelecTBo Ouocheps u ero
GbyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs 6rocepbl. OcobeHHOCTH OUochephl Kak ro0anbHOM
sKocucTeMbl. JlnHaMuueckoe paBHoBecue B Onocgepe. KpyroBopoTs! BemiecTs u
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OHMOreOXMMHYECKUE IIUKIJIBI. I'mo6anbHbIE DKOJIOTHYECKHE HpO6H€MBI COBPEMEHHOCTH

Tema 4.4. Bausinue
AHTPONMOTreHHbIX
(¢akTopoB Ha Ouochepy

OcHOBHOe coJep/kaHue

Teopernueckoe o0yueHue:

AHTponoreHHsle Bo3/ieicTBUs Ha Onocdepy. 3arpsi3HeHUs Kak BUJ aHTPOIIOI'€HHOT'O BO3JIEHCTBHUS.
AHTpOTIOTeHHBIC BO3/ICHCTBHS Ha aTMocdepy. BozaelicTBust Ha ruapochepy. BoszneiictBus Ha
auTocdepy. AHTPOIIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA. YTIyOJIeHHO U3yJaroTCs
OTXO/Ibl, CBSI3aHHBIE C OIPEENICHHOM npodeccueil/crnenuanbHOCTbI0

HpaRTn'{ecmle 3aHATHUSA:

[Tpaktryeckoe 3ansTue «OTXOABI MPOU3BOJACTBa». Ha ocHOBE denepanbHOro
KJIaCCH(PHUKAIMOHHOTO KaTaiora OTX00B ONPEIENIAThH KJIacC OMACHOCTH OTXOI0B; arperaTHoe
cocrosiHue U (pU3MIecKyio (hopMy OTXOJI0B, 00pa3yIOIKMXCs Ha padoyeM MecTe / Ha dTanax
MPOM3BOJICTBA, CBSI3aHHBIC C ONPEICIICHHON podeccueil/creaabHOCThI0

[IpakTrueckas moAroToBKa

OK-1
OK -2
OK -4
OK-7

Tema 4.5. Bausinue
COLIMAJIbHO-
JKOJIOTHYECKHUX (PaKTOpPOB
HA 310POBbE YeJI0BEKAa

OcHoBHOE€ CoAcCpKaAaHUEC

SN

Teoperuueckoe od0yueHnue:

310pOBbE U €ro cocTaBistomye. PakTopsbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSAIOLINE HA
opranusMm uesioseka. [Ipo0iema TeXHOreHHBIX BO3/IEHCTBUI Ha 3710POBbE YEIOBEKA
(971€eKTpOMAarHUTHBIE TOJIsI, OBITOBAsE XMUMUS, U30BITOUHBIE IIIYMBI, pafualys U T.11.). AJanTtarus
OopraHusma yesnoBeka K gakTopam okpyskaromei cpeasl. [IpuHumne popmupoBaHus
3/10poBbecOeperatoniero nopeaeHus. @usnueckas akTUBHOCTD U 3710poBbe. buoxummuueckue
ACIICKThBI pallMOHAJIBHOTO MU TAHUA

JlabopaTopnasi padora  (*B Tom umcie npodeccHOHATBHO-OPHEHTHPOBAHHOE COACPIKAHUE
J1a0OPATOPHOTIO 3aHATHS)

B kauecTBe TpUTTEPOB CHUKAIOMINX PAOOTOCIIOCOOHOCTH MCTONh30BaTh YCIOBHUS OCYIIECTBICHUS
po¢eCCHOHAIBHON NeATENHHOCTH: IIIyM, TEMIIEpaTypa, puznueckas Harpy3ka u T.1.

IIpakTHYeckasi MOATOTOBKA

OK -2
OK -4
OK -7
I[IK -54

KonTtpoJsbnas pabora

TCOpCTI/I‘-ICCKI/IC ACIICKTHI 3KOJIOT'MH

Pasznen 5. buoJiorust B ;KU3HU

Tema 5.1. Buotexnosnornn | OcHOBHOE colepskanue

RPIWINIDN

OK-1
OK -2
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B JKU3HHU KAXKJI0I0

Teopernyeckoe copepkanme:

buotexHonorus kak Hayka U mpou3BoAcTBO. OCHOBHBIE HAPABJICHUS! COBPEMEHHON
ouotexHoioruu. Meropl 6uoTexHoI0ruu. OOBEKTH OMOTEXHOIOTUH. DTHKA
OMOTEXHOJIOTMYECKUX U TeHETHYECKHUX dKCIepruMeHToB. [IpaBuiia nmoucka u aHammsa
OMOdKOJIOTHUYECKON MHPOPMALIUHU U3 Pa3IMYHBIX UCTOYHUKOB (HayyHast U y4eOHO-HayuHas
JIUTEpaTypa, CpeacTBa MaccoBoi MH(popmanuu, cetb MHTEpHET U Npyrie)

IIpakTHyeckue 3aHATHS:

Keticpl Ha ananu3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHIA,
KJICTOYHOM MHXXEHEPUH, MUIIEBbIX OMOTEXHOJIOIMM. 3aluTa Keifca: mpecTaBiIeHne pe3ysibTaToB
pelieHns KecoB (BBICTYIIEHUE C IPE3EHTAIUEl )

IlpakTH4yeckasi MOArOTOBKA

OK -4
I[IK -5.4

Tema 5.2.1.
BbuorexHoJ0rum B
MPOMBIILICHHOCTH

OcHoBHOE co/lep:KaHue

-

HpaKaneCKne 3aHATHUSA:

PazButre npombIlIeHHOM OMOTEXHOJIOTUN U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKA, TOUCK U aHAJIHN3
nH(OpMaIIUY U3 PA3TUYHBIX HICTOYHUKOB (HayyHas ¥ yueOHO-Hay4YHas JTUTEpaTypa, CpeAcTBa
MaccoBoi nHpOpMaIuu, ceTb IHTEpHET U IpyTHe)

Keiicbl Ha aHanu3 HHGOPMAIIMH O Pa3BUTHH IPOMBIIIIIEHHOW OMOTEXHOIOTHA (IO TPYTIIam)

HpaKTI/I‘leCKaﬂ IMOATOTOBKA

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

Bcero:

39
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
TACIHATITAHBI

3.1. TpeboBanus K MUHIMAJIHLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ECIICUEHUIO

Peanuzanus nporpaMMbl JUCIUIUIMHBL TpeOYyeT HaMMuus yaeOHOro kabuneta « buonorus ».
O6opynoBanue yaeOHOro KabUHeTa:

- Me0eIb,

-JIOCKa,

-MeJl,

-HarJsiHbIC TOCOOMS (KOMIUIEKTHI YUCOHBIX TaOJIHII, TIAKaTOB),

-KOMIBIOTEP C YCTPOUCTBAMH BOCIIPOU3BEICHHSI 3BYKa

-MyJIbTUMETUA-TIPOCKTOP C IKPAHOM,

-nmabopaTopusi, OCHAIICHHAs O0OPYJOBAaHHEM JUIS TNPOBEACHUS 3aHATHIA: JjabopaTopHas mocyna

(mpoOWpKHM, TOJNCTABKH I TMPOOMPOK, MUHIETHI, MECOK, CTYNKH C IECTUKAMH, MPEIAMETHBIC H
IIOKPOBHBIE CTEKJA, CTEKJISHHbIE NaJIOYKH, MpenapoBajbHble HWIJIbI, (UIBTPOBAIbHAS Oymara
(candeTku), crakaHbl) THIEPTOHUYECKUN pacTBOp XJjopuaa Hatpusi, 3%-HbIH pacTBOp MEpOKCUIA
BOJIOPOJIa, pacTBOp Hojaa B HOAMCTOM KaluW, TIULEPHH, KIyOHH KapTodens, JHUCT 3JI0JeH
KaHAJICKOH, IJI0J PsIOMHBI OOBIKHOBEHHOW (PSAOWHBI WJIM TOMAara), YK permdarbiii, pa3BeICHHBIC B
BOJIE IPOXOKH); TepOapru, MUKPOIIpEnapaTsl, MyJISDKA U MOJIETH, MAaTHUTHBIE MOJIENTN-aNIUIAKATOPHI,
NevYaTHbIe MOCOOUS, MPUHAMIEHKHOCTH ISl OTBITOB, MPUOOPHI, MPUCTIOCOOTCHUS.
VY4ebHOo-MeToin4Yeckoe obecreueHue: KaJleH1apHO-TeMaTHUECKOe TUIAHUPOBaHUE, KOMITJIEKT
OLICHOYHBIX CPEJICTB, TEXHOJIOTMUYECKHE KapThl YPOKOB, KOMITbIOTEPHBIE IPE3EHTALIUN YPOKOB,

BUpTYyalbHas 1abopaTopusl.

3.2. UupopMannoHHOe o0ecnedeHne peajn3anuu NporpaMmbl

OcHoBHas nuTeparypa:
1) Jleonosa I'. I'.buonorus: Yue6noe nmocodue mist CI1O . M.: U3natensctBo "Jlanp".2023 .

JlononHUTENBHAS IUTEpATYpA:

1)buonorus. ba3oblit u yrnyOnennslid ypoBHu: 10—11 kmaccel : yueOHUK ISl cpeiHero oO0Imiero
obpasosanus / B. H. Slpeirun [u ap.] ; mox obmeit penakiueit B. H. Slpeiruna. — 2-e u3j., nmepepad.
u gon. — Mocksa : M3narensctBo FOpaiit, 2023.

2) buonorus 10 xnacc . I.H.ITonomapeBa. _ Mockga: [Ipocsemenne, 2022
3) buonorus 11 xnacc . U.H.IlonomapeBa. Mocksa: IIpocsemenue, 2022

4) buomnorus : y4eOHMK M TPAKTUKYM JUIS CpenHero mpodeccHOoHaNbHOrO oOpa3oBaHus /
B. H. Slpeirun [u ap.] ; mon pemakumedr B. H. Spbiruna. — 2-e u3a. — Mocksa : M3narenscTBo
FOpaiir, 2023. — 378 ¢. —...
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NudopmanmoHHbie pecypehr:

www. sbio. info (Bcst 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaTbU, HOBOCTH, OMOJIMOTEKA).

www. window. edu. ru (Equnoe okHO g0cTyna k oOpazoBarenbHbIM pecypcam MHTepHETa 110

OMOJIOTHH ).
www.5ballov. ru/test (Tect asist aOUTYypHEHTOB 110 BceMy MIKOJIBHOMY KypCy OHOIOTHN).

Www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHHKAIIMOHHBIE BUKTOPHHBI 110 OHOJIOTHH

— 9KOJIOTMH Ha cepBepe BopoHeKCKOro yHUBEpCUTETA).

www. biology. ru (buonorus B OtkpbiToM Koiiemke. CalT COAEPXKUT AIEKTPOHHBIN

yueOHuK 1o 6nonoruu, On-line TecTsr).
www. informika. ru (37eKTpOHHBINH yueOHHUK, OONBIION CIIMCOK HHTEPHET-PECYPCOB).

www. nrc. edu. ru (buonormueckas kaptuHa Mupa. Pasznen KoMObIOTEpHOro ydeOHUKA,

pa3zpaboTaHHOro B MOCKOBCKOM IrOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Penkue u ucuesaromue XxMBOTHbIe Poccun — MpoeKT DKOJIO0rH4eCcKOro

nentpa MI'Y um. M. B. JlIomoHocoBa).

www. kozlenkoa. narod. ru ([{ns Tex, KTo yUuTCsS caM M yUUT APYTHX; OYHO U TUCTAHIIMOHHO,

OHOJOTUH, XUMUH, IPYTUM MIPEIMETaM).

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

21



4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUS
OBIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

KoHTpo/iIb M oOLEeHKa pe3ylbTaTOB OCBOEHUS OOIIe00pa30BaTEIbHON  AUCLMILIMHBI
pacKpbIBAIOTCA 4epe3 IUCHUIUIMHAPHBIE Pe3ysIbTaThl, HAalpaBiIeHHbIE HA (OPMHUpPOBAHUE OOMIUX U
podecCHOHANBHBIX KOMIIETEHIIUI MO pa3ziesiaM U TeMaM COoJIep KaHus yueOHOro Marepuaia.

Oomas Pazgen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHIUS

Pa3nea 1. Kierka — KontponbHas padora
CTPYKTYPHO- «MonexynsapHblli ypOBEHb
GyHKUHOHAIBHAS eTHHAIA OpraHH3alliH JKUBOI'O»
“KMBOT0

OK 02 buonorus xak Hayka. O61ias 3anosiHeHUEe TaOIHIIbI C OTTUCAHUEM
XapaKTEPUCTUKA KU3HU METO/10B MUKPOCKOIIMPOBAHUS C UX

JIOCTOMHCTBAMH U HEJOCTaTKaAMHU.
3anonHenue Tadbauibl «BKiaa yaeHbIx
B Pa3BUTHUE OMOIIOTHI»

3anoiaHeHne CPaBHUTENbHOM TaOIUIIbI
CXOJICTBA U PA3IMYUH )KUBOTO U HE

AKHBOT'O
OK 01 CrpykTypHO-pyHKUMOHANbHAA | OleHnBaeMast JUCKYCCHs 110 BOIIpOcam
OK 02 OpraHu3aIus KJIETOK JIEKIUHU

OK 04 Pa3paboTka MeHTaIbHOM KapThl IO

KJIaCCU(UKALIUU KIJIETOK U UX CTPOEHUIO
Ha MpO- U DYKAPUOTUUYECKUX U 110
LapcTBaM B MUHU Ipymnmax
Beinonnenue u 3amura 1ab0paTOPHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOTLJIACTHI)»
[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAINEH,
MIOATOTOBJIEHHBIX 110 NIEPEYHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX

IpernoiaBaTenemM
OK 01 CtpykTypHO-GyHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIPOC
OK 02 (hakTOpBI HACIIEICTBEHHOCTH Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIE0BATEIbHOCTH HYKIIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B Clly4ae
H3MEHEHUS MOCIIEeI0BaTSIbHOCTH
Hykneotunos JJTHK

OK 02 OOmMmeH BelecTB U @poHTANBHBIN 0IIPOC

NpEBpAIIECHIE SHEPTHH B KIIETKE | 3aIIOJHEHUE CPABHUTEIBHON TaOIUIIBI
XapaKTEPUCTHK TUIIOB OOMEeHa
BEILECTB
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OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Muto3. Meiio3

OO6cy>kaeHune o BoIpocam JICKIUH
Pa3paboTka 1eHTbl BpeMeHU
YKU3HEHHOIO LIMKJIa

Paszgea 2. Ctpoenue u
(pyHkun opranuzma

Kontposbnas padota “CtpoeHue u
¢byHKIMK opraHu3ma’

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemast TUCKYCCHS

Pa3paboTka MEHTaILHOM KapThl
TKaHEW, OPraHOB U CHUCTEM OpPIaHOB
OpPraHU3MOB (pacTeHUs, KUBOTHEIE,
YeJI0BEK) C KPAaTKON XapaKTepUCTUKON
ux QyHKIUH

OK 02

®DopMBbI pa3MHOKEHUS
OpraHU3MOB

DpoHTaNBHBIN OMPOC

3amonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTePUCTHKOM 1 puMepamu Gopm
PAaSMHOXKCHUA OPraHnu3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, >)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKOM ITAIOB OHTOTEHE3a
OT/I€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBiicHHE )KU3HCHHBIX ITUKJIOB
pacTeHul 1o otaenaM (MOXOBHUIHBIC,
XBOIIEBUIHBIC, TATIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJaCcJ0BaHUs

Pa3pabotka rioccapus
@pOHTAIBHBIN OITPOC

Tect o Bompocam JIeKIUU
Pemenue 3anayd Ha onpeneneHue
BEPOSATHOCTU BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MOHO-, TU-, TIOJIUTHOPUIHOM U
AHAIIM3UPYIOLIEM CKPEIIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpeILIUBaHUsI

OK 01
OK 02

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpeeneHue
BEPOSATHOCTH BO3ZHUKHOBEHUS
HACJICACTBCHHBIX MMPU3HAKOB IIPU
CIICTIJICHHOM HacJIeJIOBaHUH,
COCTAaBJICHHUE I'€CHOTUIITNYECKUX CXEM
CKpelnBaHusA

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HN3MCHYHUBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHre TUa
MYyTalll¥ TIpHU Tiepeaadye
HAaCJICACTBCHHBIX HpI/ISHaKOB,
COCTaBJICHHE TCHOTHITMYECKUX CXEM
CKpEIIUBaHUI
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Paszgea 3. Teopusi 3BoJIIOIIUA

KontponbHas padota “TeopeTudeckue
ACIEeKThl HBOJIFOIIMY KU3HU Ha 3emiie”

OK 02 Hcropust 3BOIIOIIMOHHOTO OpoHTaTBHBIN OIPOC

OK 04 y4yeHuss. MUKpPOIBOIIOUS Pa3pabotka rioccapusi TEpMHUHOB
Pa3paboTka 1€HTBI BpEMEHU pa3BUTUS
9BOJIIOIIMOHHOTO YUEHHUS

OK 02 Maxkpo3Bosnronus. OuenuBaemasi IUCKYCCHS:

OK 04 Bo3HHKHOBEHUE U pa3BUTHE UCIIOJIb30BAHUE APTYMEHTOB,

SKM3HHU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIUKH TSI I0KA3aTeNbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPy
Pa3paboTka neHTbl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [TpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OMPOC

OK 04 AHTPOIIOTEHES Pa3paboTka neHThI BpeMEeHH
IIPOUCXOXKICHUS YeIOBEKa

Paznesn 4. Jxonorus

OK 01 Okonorndyeckue HakTopsl U Tect 10 KOJOTHUECKUM (PaKTOpaM H

OK 02 Cpelbl )KU3HU cpeaaM KU3HU OPraHU3MOB

OK 07

OK 01 [onynsnus, coobuiecTsa, CocraBneHune cxeM

OK 02 9KOCHUCTEMBI KPYTOBOPOTABEIIECTB, HCIOIIb3Ys

OK 07 MaTepuabl JEKIUU
Perienue npakTHKO-OpUEHTUPOBAHHBIX
pacYeTHBIX 33JIaHUN 110 IEPEHOCY
BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
coCTaBJIeHHE TPOUUECKUX LieTei U
nupamui GMOMacchl U IHEPTUU

OK 01 buocdepa - rmodanbHast OrneHrBaemasi TUCKYCCHS

OK 02 JKOJIOTMYECKas CUcTeMa Tecr

OK 07

OK 01 BinsiHue aHTpOnOreHHbIX Tect

OK 02 ¢dakxTopoB Ha Ouochepy [IpakTuyeckas padora “OTx0/b!

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnusiaue conuaabpHO- OueHuBaemasi IUCKYCCHS

OK 04 IKOJIOrMIeCKUX (HaKTOPOB Ha BeimonHeHue 1ab0paTopHoil paboThl Ha

OK 07 BBIOOD:

3J0POBBEC YCIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusinue abuotrueckux GakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
Temneparypsl)”

Pa3nen 5. BuoJsorus B ;KH3HU

3anuTa Keiica: mpecTaBieHue
pEe3yJIbTaTOB PELICHUS KENCOB
(BBICTYILIIEHUE C TIPE3EHTAIlUCH )
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OK 01

buorexHonoruu B )XU3HU

BrinonHeHue kerica Ha aHaJIN3

OK 02 KaX70ro uH(GOpPMaIIMU O HAYYHBIX JOCTHXKEHUAX

OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,
KJICTOYHOU MHKEHEPUH, MUIIEBBIX
O6uoTexXHOJIOTHH (110 TpynIam),
IpEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEMCOB

OK 01 [TpombltnenHas 6noTexHoOTHs |BhINOIHEHNE Keiica Ha aHaIn3

OK 02 uH(bOpMaIuu O Pa3BUTUI

OK 04 HPOMBIIIUIEHHON OGHOTEXHOJIOTHI (110
rpynmnam), IpeJacTaBlIeHuEe Pe3yIbTaToOB
pElIeHHS KeCOB

OK 01 ConuunanbHO-3THYECKHUE acTieKThl | BrInoiHeHne Kelica Ha aHAIHn3

OK 02 OMOTEeXHOIOrui nH(popManuu 00 ITHYECKUX acIeKTax

OK 04 pa3sBUTHA OMOTEXHOJIOTH (110
rpynmnam), IpeJacTaBlI€HUE PE3yIbTaTOB
pelIeHus KecoB

OK 01 buorexHonoruu u rexunyeckue |BolnonHeHue kelica Ha aHAIU3

OK 02 CUCTEMBbI UH(POPMALIUHU O PAa3BUTHUS

OK 04 OMOTEXHOJIOTHH C IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (I10 TpyIIam),
MPEJCTABIICHUE PE3YIbTATOB PELICHUS
KENCOB
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