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00pa30BaHUs TEXHOJIOTHIECCKUN

r.Enabyra, 2024 r.



AHHOTaLUs

paboueit mporpaMMbl JUCITUTUIMHBI 00111€00pa30BaTEILHOTO UKIIA (C yYETOM
npodeccruoHanbsHON HAPABJICHHOCTH 00pa3oBaTenbHOM nmporpammMel CITO)

Haumenosanue I100

O06pa3oBarenpHas IporpaMma
CIIO

HaumenoBanue
o01ieo0pa3oBaTeIbHON
JUCITUATLINHBI

N3ydenne TUCIUILITUHBI
HHTETPUPYETCS

¢ uzyuenuem OILJI, ITM

Pa3zpaborunku

Kpartkoe onucanue npukiagHoro
MOYJIS

CrtpykTypa paboueii mporpaMmMbl
COOTBETCTBYET MAKETY,
YTBEPKIEHHOMY JIOKaJIbHBIM
aKTOM OpraHu3aluu

PaGouas mporpamma paccMoTpeHa
Y YTBEPI)KJICHA Ha 3aCEIaHUH
METOIUYECKOr0 O0BEANHEHUS
MIPENoIaBaTeNIe IIUKIOBBIX
METOJMYECKUX KOMHCCHUM
O6beM (%) conepxaHus B BUIE
MPUKJIAAHBIX MOJYJIEN IO
JTUACIUTIINHE

% MpPaKTUKO-OPUEHTUPOBAHHBIX
3aHATUH MO TUCHMIIINHE
[Tpodeccronanvhas

T'ocyoapcmeennoe asmonomuoe npogeccuonanvroe
obpazosamenvHoe yupexcoenue « Enadyxcckuil
NONUMEXHUYECKULL KOJLIeONHCH

IIpoepamma noocomoexu cneyuaiucmos cpeoHe2o 36eHa no
cneyuanvrocmu 15.02.16 Texnonoeus mawunocmpoenus
OV/1.08 buonozcus

OI1.03 Mamepuanogedenue (3 cemecmp)

MJIK 06.02 Texnonoeus memanioobpabomxu Ha
MEMANNOPENCYUWUX CIMAHKAX C NPOSPAMMHBIM YNpasieHueM
(3 cemecmp)

Henamvesa Tamvsina Aganacvesna

Obwuti 06vem yuebHOU Hacpy3KU NO pearu3ayuu
npogheccuOHANbHO-0PUESHMUPOBAHHO20 COOCPIHCAHUS
(npuxnaoHnol Mooyv) cocmasnsiem 28 uacos.

Cnocob exnouerus 8 pabouyio npocpammy
npogheccuoHaIbHO-0PUEHMUPOBAHHO20 COOEPHCAHUS —
KOHYEHMPUPOBAHHBIL.

Memoouxa npenodasanus npogpeccuonarbHo-
OPUEHMUPOBAHHO20 COOEPAHCAHUSL U Peanu3ayus
KOMNEMeHmMHO20 N0OX00A 8 U3NIOHCEHUU U B0CHPUAMUU
Mamepuana npedycmampueaen UCnOIb308aHUue C1e0yViouux
8UO08 YUEOHBIX 3aAHAMULL: NPAKmMuyecKue u 1abopamopHovie
pabomul, 1eKyusi, YpoK ¢ UCHOIbI0BAHUEM MYTbIMUMEOUTIHBIX
MeXHONI02Ull, CeMUHap, ypok-uepa, beceoa, ypox
Meopemuyeckux u npaKmu4eckux camoCcmosimenbHblx pabom
UCCe0068amenbCKo20 Mund, Kongepenyus, OUCKyCccus.
Tlonoocenue o nopsioke paspabomru u ymeepicoeHus.
pabouux npoepamm ooweobpaz0eamenbHblX OUCYUNIUH C
yuemom npogheccuoHaIbHOU HanPasiIeHHOCMU NPOCPAMM 8
cocmaee cpedne20 npopheccuoHaAIbHO20 00PA306aAHUS,
peanuzyemuvlx Ha Oaze OCHOBHO20 0OWe20 0OPA308aHUS 8
TATIOY «Enabysicckuii noiumexHusecKuti Koaieoicy,
31.08.2023e.

Luxnosas memoouueckas Komuccusi 00ueoopazo8amenbHbix
oucyunaun, npomoxoa Ne7, 16.02.2024e.

40%

30%

100%



HAIpaBJICHHOCTb UHAWBUAY AJIbHBIX
MIPOCKTOB



PaGouast mporpamma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

-denepanbHOro rocyaapCcTBEHHOrO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHETO
npodeccuonanmbHOro obpaszoBanms mo crnenuaibHocTH 15.02.16 Texuomorus
MAalIMHOCTPOEHUS YTBEP)KACHHOIO MPHKa30M MUHHCTEPCTBa 00pa30BaHHS U HAYKU
Poccuiickoii  ®enpepaunn ot 14.06.2022  N444  (3apeructpupoBaH
MunuctepcTBoM toctuiiuu Poccuiickoit @enepanun01.07.2022 N 69122);

- mpukaza MunuctepctBa npocsetieHus: Poccuiickoit ®enepanuu ot 01 ceHTs0ps
2022 r. Ne 796 «O BHeceHMM H3MEHEHUN B (pernepanbHble TOCYJapCTBEHHBIE
o0OpasoBaTebHbIE CTAHAPThI CPEITHETO TPOPECCUOHATIEHOTO 00pa30BaHUS»;

- mpukaza MunucrtepctBa npocpenienus Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. No 732 «O BHeceHWH WU3MEHEHHH B (enepalbHbId TOCYIapCTBEHHBIN
oOpa3oBaTeNbHbI CTaHAAPT CpeaHEro o0I1Iero oOpa3oBaHMs, YTBEP>KICHHBIM
npukazoM MuHHCTepcTBa 0Opa3oBanusa u Hayku Poccuiickorr @eneparuu ot 17
Mast 2012 1. Ne 413y,

- IIpukaz MunucrepcrBa npocseuienusi Poccuiickoit @enepauuu ot 24.08.2022
No 762 "OO6 yrBepxnenuu Ilopsnka opraHuzallid #  OCYLIECTBIICHUS
00pa30BaTEeNbHON MEATENBHOCTH MO 00pa30BaTENbHBIM IMPOTPAMMAM CPEIHETO
npodeccruonansHOTO 00pazoBanus';

—IIpuka3 MunucrepcrBa npocsemenuss Poccniickon @enepanuu ot 14.07.2023
Ne 534 "O6 yrtBepxknenun Ilepeuns mnpodeccuit paboumx, TOIKHOCTEH
CITY>KalllUX, IO KOTOPBIM OCYIIECTBIsIeTCS MpodeccuonaapHoe ooyueHue";

- «lIpumepHoii pabouedt mporpamMmbl  001I€00pa3OBAaTEILHOM  yueOHOM
muciuIuinebel - «buonorus» s npodeccHuoHaIbHBIX  00pa30BaTENIbHBIX
opranuzanuid, pexoMmenaoBanHori @I'BOY OIIO «MHCTUTYT pa3BUTHS
npodeccroHaibHOr0 o0pazoBaHus» (IpoTokod Nel3 ot 29 centsops 2022 r.);

- nokanpHOro akta oT 31.08.2023r. «O mopsnke pa3pabOTKH U yTBEP KICHUS
pabounx  mporpaMMm  00mIcoOpa3oBaTEIbHBIX  JUCHUIUIMH C  YYETOM
npo(ecCHOHANBHOM  HANpaBIEHHOCTH MpOrpaMM B COCTaBE€  CPEIHEro
npo(ecCHOHANBFHOTO 00pa30BaHUs, PeaTu3yeMbIX Ha 0a3e OCHOBHOTO OOIIETo
obpazoBanus B [AIIOY «EnaOyXcKkuii MOMUTEXHUYECKUNA KOJIICIKY;

- Pabouell mporpammel BOCIIMTAHMS, YTBEPKICHHON HA MEIarorunyeckoOM COBETE
Ne4 ot «19» despais 2024r.

Pazpaborana [IpenonaBarens: Urnateena T.A./
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1. HIACHHOPT IPOT'PAMMBI YYEBHOM JUCIHUILINHBI
OVY/1.08 buo.Jiorust

1.1. O6s1acTh NPUMEHEHUSI TPOTPAMMBI:

[Iporpamma  y4eOHOM  JUCUMIUIMHBI  SIBJISIETCS  YacTblO  OCHOBHOM
npodeccuoHabHOM 00pa3oBaTenbHON mporpaMmbl B cooTBeTcTBUM ¢ PI'OC 1o
cnenuanbHocTsM CIIO, BXoA41IMM B COCTaB YKPYIHEHHOM IpyNIibl ClIENUaIbHOCTEH
15.00.00 Mamunoctpoenune: 15.02.16 Texnonorus mammHoctpoenus. Ilpoduns
MOJIy4aeMoro npodeccuoHaIbHOro 00pa30BaHUs TEXHOJIOTHYECKHIA.

1.2. Mecro y4eOHOH  JUCHUMIUVIMHBI B  CTPYKTYpe  OCHOBHOW

npodeccnoHaIbLHOM 00pa30BaTeILHOM MNPOrpamMMbl: JUCIMIUIMHA BXOJIUT B
00111e00pa30BaTEIbHBINA UK.
ConepxaHue  JAUCUHUIUIMHBI ~ MMEET MEXIPEAMETHbIE CBS3U C JAUCUHUIIMHAMU
obmenpodeccuonansuoro nukia — OI1.03 MatepuanoBenenue; npoPpecCuOHAIBHOTO
nukia - MJIK 06.02 TexHomorus MeTamuioo0paboTKu Ha METAJUIOPEKYIIUX CTaHKaX
C IPOTrpaMMHBIM YIIPABICHUEM

1.3. Heau u 3aaa4u y4eOHON IMCUMINVIMHBI — TPeOOBAHMS K pe3y/ibTaTam
OCBOEHMS TUCIHUILINHBI:

Heab: <¢dopmupoBaHre y CTYAEHTOB TMPEACTABICHUS O CTPYKTYpHO-
(yHKUHMOHAIBHOM OpraHU3alMM KUBBIX CHUCTEM pA3HOIO paHra Kak OCHOBBI
NPUHATHS ~ pPEUIEHWH B  OTHOLIEHUM OOBEKTOB JKMBOW MpPUPOABI U B
IPOU3BOJICTBEHHBIX CUTYaLIMIX.

3apaun:

1) chopmupoBaTh NOHUMAHHUE CTPOCHHUS, MHOTO00pa3us U OCOOEHHOCTEH
KUBBIX CHCTEM pPa3HOIO YPOBHA OpPraHU3alllM, 3aKOHOMEPHOCTEW MpOTEKaHUs
OMOJIOTUYECKUX TMPOIIECCOB M SBIICHUN B OKPYXKAIOIIEH Cpelie, eTOCTHOW HAyIHOM
KapTHHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS OIPEACNATh XUBBIE OOBEKTHI B MPHUPOE; MPOBOJHTH
HAOJFOICHUS 32 DKOCHCTEMaMU JJIsl BBISBICHUS C€CTECTBEHHBIX W aHTPOIMOTCHHBIX
M3MEHEHUM, HHTEPHPETUPOBATh PE3yIbTaThl HAOIIOJCHUN,

3) chopmupoBaTh HaABBHIKM TMPOBEACHUS MPOCTEHIINX  OHMOJIOTHUECKHUX
AKCIEPUMEHTANIbHBIX ~ HMCCJICOBAaHUNA C COOJIFOJEHUEM TMpaBmwi  0e30MacHOro
oOpatieHus ¢ 00beKTaMu U 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUSI UCIIOJIb30BaTh MH(POPMALIMIO OMOJOTMYECKOI0 XapakTepa us3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESATEIHHOCTU
[0 OTHOIICHHUIO K OKpYXalolleh cpesie, COOCTBEHHOMY 3/I0pOBbIO; 0OOCHOBBIBATH U
cobJroAaTh Mephl NPO(PMITAKTUKY 3a00I€BaHMA.

6) copMupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTHKEHUN OMOJIOTHYECKON HAyKH
MU TEXHOJIOTMI B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX
MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.

1.4. Ilnanupyemblie pe3yiabTaTbl OCBOCHHS 0011e00pa30BaTeJIbHOM
aucuIIMHbBl B cooTBeTcTBHM ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO



Koa n
HauMeHOBaHHUe
(popmupyemsbIx
KOMIIeTeHIIUi

HHaHI/IpyeMble pPe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

JIMYHOCTHBIE U MeETalpeaAMETHLBIC

MpeamerHbie

OK 01. Beibupats
CIIOCOOBI pereHus
3a1a4
npodecCHoHATBHON
JeSITeIbHOCTH
MIPUMEHHUTEITHLHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOTr0 BOCIIUTAHMS:
- TOTOBHOCTh K TpYy/ay, OCO3HAHHE IICHHOCTH MAacTEepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTb K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHUECKOH U

COIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTh WHHUITUUPOBATH,

IUIAHUPOBaTh U CaMOCTOATENBHO  BBIIOJHATH  TaKylo
NeSITEIbHOCTD;
- HUHTEepeC K pas3auuHbIM cdepam npodeccHOHATBHON

EeITEIbHOCTH,
OBnajseHre yHHBEpPCaIbHBIMU yYE€OHBIMHU ITO3HABATEIHHBIMHU
JEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe /1eliCTBUS:

- CaMOCTOSITENILHO (OPMYIUPOBATh M  AKTYyaJIH3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YyCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMSI, KITacCU(PUKALUU U 000OIICHHUS,

- OMpedenaTh LENu NeATEIbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPUU UX JOCTHKECHUS;

- BBIIBIITH

3aKOHOMEPHOCTH M IPOTUBOpEYMS B

pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATH
COOTBETCTBHE  PE3yJIbTAaTOB  IICJISIM, OIICHUBATh  PHUCKH
MOCJIEACTBUI JEITEIBHOCTH,

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHHE TMPH  PEIICHUU

KU3HCHHBIX POOJIeM
0) 0a30BbI€ HCCJIEI0BATEIbCKHE e CTBUSL:

c(hOpMHUPOBAHHOCTh 3HAHWK O MeCT€ M POJIU OUOJIOTHH B
CHUCTEME HAYYHOTO 3HaHUS, (PYHKIIMOHAIBHON TPaMOTHOCTH
YeIIOBEKa JJIsI PEIICHUS )KU3HCHHBIX MTPOOJIeM;

c(hOPMHUPOBAHHOCTh ~ YMCHHSI  PACKPBIBATH  COJCPIKAHHE
OCHOBOTIOJIATAIOIINX OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHIA:

JKN3Hb, KJICTKA, TKaHb, OpraH, OpraHuU3M, BHA, IOIIYJIALIWA,

JKOcHcTeMa, OwoleHo3, Ouocdepa; meradomusm (oOMeH
BCIIICCTB u npeBpaliecHne SHEPIun), roMeocTas
(camoperysmus), OMOCHHTE3 Oernka, CTPYKTYypHas

opraHu3anys KUBbIX CUCTCM, NTUCKPCTHOCTb, CaMOPCTYJIALINA,
CaMOBOCIIPOU3BEJEHUE (PEMpOAYKIIHsI), HACIEICTBEHHOCTD,

W3MEHYMBOCTh, JHEPro3aBUCHUMOCTb, PpOCT U pa3BUTHE,
YPOBHEBAsi OpraHu3aIlus;
cOpMUPOBAHHOCTh ~ yMEHHUS  PACKPBIBaTh  COJEPIKAHHE

OCHOBOTIOJIATAIONTUX OWOJIOTHYECKUX TEOPUH U THIIOTE3:
KJIETOYHOW, XPOMOCOMHOUM, MYTAI[MOHHOM, 3BOJIOIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEJIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATH OCHOBOIIOJIATAIOIIHE
Ouonorunueckue 3akoHbl U 3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W. Basunosa, D. I'ekkens, ®. Miomnepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTEeHWE ONbITa TMPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO  TIO3HAHMS,  HCIOJb3YyEeMbIX B  OHWOJIOTHH:
HAONIOZICHUST M OIMCAHUS KUBBIX CHCTEM, TIPOIECCOB M
SBJICHWM; OpraHW3alliki H TPOBEJICHUS OHOJOTHYECKOTO
AKCIIEPUMEHTA, BBIJIBIDKCHUS

THUIIOTE3, BBISIBJICHHUA




- BJIAJCTh HaBbIKAMH  y4eOHO-HCCJICIOBATEIBCKOH U
IPOEKTHOH JIEeATENbHOCTH, HaBBIKAMU Pa3pelieHus npooiiem;

- BBISIBJIATH HpI/I‘-II/IHHO-CJIe[[CTBCHHBIe CBs3HU 158
aKTyaJ'II/ISI/IpOBaTI) 3aﬂaqy, BbIIBHUT'AaTh FI/IHOT€3y cec peHIeHI/ISI,
HaXoJUTh aprMeHTI)I JJISA J10Ka3aTcJabCTBA CBOHUX
YTBEP)KIACHHM, 33/1aBaTh apaMeTPbl U KPUTCPUH PEIICHHUS,

- aHaJM3UPOBaTh IIOJYyYEHHBIC B XOJE pCIICHUS 3a7adu
pe3yJbTaThl, KPUTUYECKH OLCHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MEHCHHE B HOBBIX YCJIOBUSX;

- yMeTb HepeHOCI/ITB 3HAHUA B HOBHaBaTGHBHyIO nu
MPAKTHYECKYIO0 00JIaCTH KUZHEICATEIILHOCTH,

- yMeTb WHTEIPUPOBATH 3HAHUA M3 PA3HBIX IPEIAMETHBIX
o0OJacTei;

- BBIJBUTaTh HOBBIE HJIEH,
TIOJIXOJTBI U PEIICHHUS;

- CHOCOOHOCTh HMX MHCIIOJIb30BaHMsS B IIO3HABATENBHOM U
COLIMAJIBHOW ITPAKTHUKE

npeajaratb OpUIrMHAJIbHBIC

3aBUCHUMOCTH MCIKAY HCCIICyCMbIMHA BCINYHNHaAMU,

OOBSICHEHUS! TIOJTYYECHHBIX PE3yJIbTaTOB U (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAY4YHBIX IIOHATUH, TEOPUU M

3aKOHOB;
c(hOPMHUPOBAHHOCTh ~ YMEHHUS  BBIICIATH  CYIIESCTBEHHBIC
IIPU3HAKK BUPYCOB, KIETOK MPOKAPUOT U IYKaApHOT;

OJHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpraHu3MoOB, BH/IOB,

OMOTeOIeHO30B U AIKOCHCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIIECTB M TPEBPALICHHUS OSHEPrUM B KJICTKE,
dboTocuHTE3a, TUTACTUYECKOTO W HHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHUS, PA3BUTHS U
Pa3MHOXKCHUS,
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
oTbopa, BU1000pa30BaHMs, MTPUCITIOCOOICHHOCTH OPTraHU3MOB
K cpeae OOWTaHUWs, BIUSHHUS KOMIIOHEHTOB JKOCHCTEM,

AHTPOIIOTCHHBIX W3MEHEHHI B PKOCHCTEMaX CBOCH MCECTHOCTH,

WHIAWBHUIYaJIbHOI'O PasBUTHUA opraHu3ma

KpPYTOBOpPOTa BEIIECTB U MPEBpAIlleHUE SHEPTHU B buochepe;
c(OPMHUPOBAHHOCTh YMEHUS pellaTh OMOJIOrMYEecKHe 3a/1auH,

COCTAaBJIAATb T'CHOTUIIMYCCKHUEC CXCMblI CKPCUIMBAHUSA  JIA

pa3HbIX THIIOB HACJICIOBAHUA IIPU3HAKOB Yy OpPraHu3MOB,
COCTaBJIATH CXCEMBI

nepeHoca BCHICCTB W OHCPruud B

AKOCHCTEeMax (IeMH MUTaHUs, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBath
COBpPEMEHHbBIE
CpEJICTBA IIOUCKA,
aHayu3a u
UHTEpHpeTauu
nHpopManuu u
nH(pOpPMAaIMOHHbIE

B o0J1acTH HEHHOCTH HAYYHOIO TO3HAHUSA:
- ¢c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U OOIIECTBEHHOMN

KYJIBTY,
MecTa B

IMPAKTHUKHU, OCHOBAHHOI'O Ha JAuajiore

CIIOCOOCTBYIOILIETO OCO3HAaHUIO CBOETO
IIOJIMKYJIETYPHOM MMPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOW KYJBTYPBI

c(hOpMUPOBAHHOCTh  yMEHUU

I/IH(I)OpMaLII/IIO OMOJIOTHYECKOI0 COACPpIKaHNs, BKIIFOYAIOIIYIO

KPpUTHUYCCKU OLICHUBATH

IICEB/IOHAYYHBIEC 3HAHUS U3 PA3IMUHBIX HCTOUHUKOB (CpEACTBa
MaccoBO WH(OpPMAalLUK, HAyYHO-TOIMYJISIPHbIE MaTepUalIbl);

UHTEPIPETUPOBATh  ATUYECKUE  ACIEKTHl  COBPEMEHHBIX

HCCIICAOBAHUN B OMOJIOTUH, MEIHMIUHE, OWOTEXHOJIOIUH;

paccMaTpuBaTh  IJIOOAJBHBIE  3KOJOTHYECKHE  MPOOJIEMBI




TEXHOJIOTUH JIs
BBINIOJTHEHUS 3a7a4
npogeccuoHaIbHON
NeSITEIbHOCTH

KaK CpeJICTBa B3aUMOJEHCTBUS MEXIY JIOJABMU U TO3HAHUS
MUDPA;

- OCO3HAHHUEC ILCHHOCTH Hay‘{HOfI JACATCIIPHOCTH, T'OTOBHOCTH
OCYLIECTBIIATh IIPOEKTHYIO u HCCJIEIOBATENBCKYIO
ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

OBnajgeHue yHHUBEPCAIbHBIMM Y4E€OHBIMH I103HaBaTEIbHBIMU
NIEUCTBUSIMU:

B) padora ¢ uHopmanueii:

- BJIaJIETh HAaBbIKAMM MOJIy4YeHUs] MH(POPMaLUU U3 UCTOUHUKOB
Pa3HbIX THUIIOB, CaAMOCTOSATCIBHO OCYHICCTBIATL IIOUCK,
aHamu3, CHUCTEMAaTH3allMI0 M MHTEPIpETalio HHPOpMaLuu
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

- co3JaBaThb TEKCThl B pa3IM4YHBIX (opMarax ¢ Y4ETOM
Ha3HaueHUs MH(OpMaluu M LEIeBOH ayAuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTU3aLUH;

- OLICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMaLUH, ee
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-3TUYECKHM HOpMaM;

- UCIOJIb30BaTh CpeacTBa UH(POPMALIMOHHBIX u
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI B PCIICHUKN KOI'HUTHBHBLIX,
3amad C

KOMMYHUKATHBHBIX n OpraHn3alluOHHBIX

COOII0IEHUEM TpeOoBaHUH 3PrOHOMUKH, TEXHUKU
0C30MMaCHOCTH, THTHUCHBI, PECYpCOCOEPEIKEHUs, MPABOBBIX M
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS W 3aIIUTHl HH(POPMAIIHH,

UH(POPMALIMOHHOM 6€30MacCHOCTH JIUYHOCTH

COBPEMEHHOCTH, (OPMHUPOBATh [0 OTHOIICHHID K HHUM
COOCTBEHHYIO MO3HIINIO;

c(OPMHUPOBAHHOCTh ~ YMEHHM  CO3/1aBaThb  COOCTBEHHBIC
MUCbMEHHBIE W yCTHBIE  COOOIICHHWS  HAa  OCHOBE

Oononornuecko WMH(OpPMALUU W3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITHIHBINA armapaT OMOJIOTHH

OK 04. O¢pdexTuBHO

B3aMMO/ICHCTBOBATh
u paboTaTh
KOJIJICKTHUBE
KOMaHE

B
u

- TOTOBHOCTb K CaMOpPAa3BUTHIO, CaMOCTOATCIBHOCTU U
CaMOOIIPEACIICHUTO,
-OBJIaACHHUC

HaBbIKAMH y4eOHO-HMCCIIeI0BATENbCKOM,

MIPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

NpUOOpETEHUE OIbITa TMPUMEHEHHS OCHOBHBIX METOJOB
HAYyYHOTO  TIO3HAHUs,  WCIOJB3yeMbIX B  OHOJIOTHU:
HAOJIIO/IEHUS U OIHKCAaHUSl JKUBBIX CHCTEM, IPOILIECCOB H
SBJICHUW; OpraHu3allMid M MPOBEACHUS OHOJOTHYECKOTO
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OBJ1ageHne
JEeHCTBUSIMM:
0) coBMecTHAasl 1eATeJIbHOCTD:

YHuBEpCaIbHBIMUA KOMMYHUKATUBHBIMHA

- TOHMMAaTh W HCIIOJIb30BATh IMPEUMYIIECTBA KOMaHAHON U
WHAMBUYalIbHON paboOThI;

- MPUHUMATH (1% COBMECTHOM NeSITeNIbHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JEHCTBUS 1O €€
JMOCTHKEHHUIO: COCTaBISITh IUIAaH JCHCTBHM, pachpenensirh

pOJIM C y4eTOM MHEHHUIl yYaCTHHKOB 00CYXXJaTh PE3yJbTaThl
COBMECTHOH paboTHI;

- KOOpPIMHHUPOBATb M BBIIOJNHATH pabOTy B YCIOBHAX
peasbHorO, BUPTYaJIBLHOTO u KOMOMHHMPOBAHHOT'O
B3aUMOJICHCTBUS;

- OCYHICCTBJIATHL IMO3UTHBHOC CTPATCTUYCCKOC ITIOBCIACHHUEC B

pPa3IUYHBIX  CHUTyalMsX, MPOSBIATH  TBOPYECTBO  H
BOOOpakeHne, ObITh MHUIIMATUBHBIM

OBaaaenue YHHBepPCAJIbHBIMU PeryJIsiITHBHBIMH
NeHCTBUSAIMMU:

I') NpUHATHE ce0sl U APYTHUX JIIO/Ae:

- INPUHAMAThb MOTHUBBI M AapryMEHTBI JAPYIMX JIOAEH IpHU
aHaJIN3€ Pe3yJIbTaTOB JE€ATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OLINOKY;

- pa3BHUBaTh CIMIOCOOHOCTH MOHUMATh MUP C MO3ULUU APYTrOTro
YyeJI0BeKa

HKCIIEPUMEHTA, BBI/IBIKEHUS THIIOTE3, BBISIBIICHUS
3aBHCHUMOCTH MEXITY UCCJIeTyEeMbIMU BEJIMYMHAMHU,
O00BSICHEHUS! TONYYEHHBIX PE3yJIbTaTOB M (OPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX TOHSATUH, TEOpUM M
3aKOHOB

OK 07. B 00.12¢TH 3K0JI0rHY€CKOI0 BOCIIUTAHMA:

ConelictoBaTh - chOPMHPOBAHHOCT SKOJOTHUECKOH Ky/IbTyphl, noHuMatue | CPOPMUPOBAHHOCTL yMEHHS NPHMEHATE 0Ty EHHBIE SHAHNS

COXPaHCHHUIO ISl OOBSCHEHUs OUOJIOTUYECKUX MPOIECCOB U ABJIECHUM, JUIs
BIMSHUSA  COLMANBHO-DKOHOMUYECKHX  MPOIECCOB  HA y y

OKPY>KaIOIICH . y IPHHATHS TIPAKTUIECKUX PEIIEHUI B MOBCEIHEBHOM KU3HHU C

cpebl, COCTOAHHMC IPUPOAHOM M COLMATILHOM CPCAbL, OCOSHAHMC | 1onpin  oGecrieuenns 6Ge30MacHOCTH CBOErO  3/10pPOBbS 1

PECYPCOCOEPEIREHITO r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooieMm; 3I0OPOBBSI  OKPYXKAIOIIUX JIFOJICH, COONIOACHHS 370POBOTO
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, IPUMEHSTh 3HAHUS
00 M3MEHEHUH
KITUMaTa, PUHIIHIIBI

- IIJIJAHUPOBAHUE U OCYLIECTBIICHUE IEHUCTBUN B OKPY’KaIOLIEH
Cpele Ha OCHOBE 3HAHUS LEJIe YCTOMYMBOIO pa3BUTHUSA

o0Opa3a >KU3HH, HOPM TPaAaMOTHOTO MOBEACHHS B OKPYXKAIOIIeH
PUPOTHON cpene; MOHMMAaHUE HE00X0UMOCTH
UCTIONIb30BAHUSL JTOCTHIKEHUI COBpEMEHHOW OWOoIoTUd U

YeJIOBCUCCTBA;
OEepEKITUBOTO AKTHBHOE  HeNpuATHE  AeHCTBHE, UPMHOCHIEX  Bpex OMOTEXHOJIOTHI JIJIs1 PAIlMOHAIEHOTO TIPUPOIOTIONB30BAHUS
MIPOU3BO/ICTBA, .
> (EKTHBHO OKpY’KaloIIeH cpene;
NeiicTBOBATD B - YMEHHUE MPOTHO3UPOBATH HEOJIATOMPHUATHBIC YKOJIOTHYECKUE
Ype3BhIYANHBIX MOCJIC/ICTBHS TIPEANPUHUMAEMBIX JEUCTBUH, MPEIOTBPAIIATH
CUTYaIUAX nX;

- paclidpeHHe OmbITa JEATEIbHOCTH  SKOJOTHYECKOH

HaIpaBJIEHHOCTH;

- OBJIAJEHUE  HABBIKAMU  Yy4€OHO-HCCIIEIOBATEIILCKOM,

MPOEKTHOM M COIIMATIbHOM AEATEIbHOCTH
IIK 5.3. - PazpabatsiBath ¢ momoripio CAD/CAM cuctem
KoHTpommpoBaTh YIPABJISIONHE TPOrPAMMBI JUTs TEXHONOTHYECKOTO - OpraHW30BBIBATH PA0OTy MO peaiu3alui TEXHOJIOTHYECKHX
KauecTBO oGopyIoBaHHs MIPOIIECCOB B MAIIIMHOCTPOUTEIILHOM ITPOU3BOICTBE
IPOAYKIHH,
BBISIBIIATD,

aHaJIM3UPOBaTh U
YCTPaHATh IPUYUHBI
BBIITYCKA MPOAYKIIMH
HU3KOTr0 KauecTBa
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OcBoenune  coxaepkanuss  ydyeOHor  mumcruiuimabl OV (.08  Buonorus
o0ecreunBaeT JOCTUKEHHUE CAEAYIOUINX JUYHOCTHBIX Pe3yIbTATOB BOCIIMTAHMA:

JIP 10 - 3abotamuiics o 3alKUTe OKPYXKAIOUIEH cpebl, COOCTBEHHOW M Uy KO
0e301acHOCTH, B TOM YHCIIE IIUPPOBOIA.

JIP 13 - T'oTOBBIIi COOTBETCTBOBATH OXKUIAHUAM pabOTOAATENCH: aKTHUBHBIN,
MPOEKTHO-MBICISIINKN, 3P(HEKTUBHO B3aUMOACUCTBYIOIIMI W COTPYIHUYAIOIIUNA C
KOJUIEKTUBOM, OCO3HAHHO BBINOJHSIOWUNA  NpodeccuoHaabHble  TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYyaJbHbIN, TUCLUIITIMHUPOBAHHBIN, TPYIOJIFOOUBBIH,
KPUTUYECKH MBICISIINMI, TEMOHCTPUPYIOLUI TPO(PEeCCHOHATBHYIO KU3HECTOMKOCTb.

JUis Jydniero ycBOeHHUsi yd4eOHOro marepuana ero HM3JI0XKEHHE HEOoO0XOAMMO
OPOBOJUTE C INPUMEHEHMEM TEXHHYECKUX  CpEeACTB  OOydeHHus, BHJEO-,
ayIMOMaTepHaJIOB, COBPEMEHHBIX ITPOrPAMM KOMIIBIOTEPHOTO IIPOEKTUPOBAHHSI.

B paboueil nporpamMmme AMCHUILUIMHBI IUTAHUPYETCS UHIUBUIYaIbHOE IPOEKTHOE
3aJJaHue 00YyYaroUINXCs ¢ YKa3aHUEM TEMATUKH.

Kypc obecrnieueH MeTOIMYECKUMH MOCOOMSIMM M YKa3aHHUSIMH K BBIIOJHEHHUIO
MPaKTUYECKHUX PaldoT.

1.5. KosimuecTBO 4aCOB Ha OCBOCHHE IPOrpaMMbl Y4eOHOM AUCHUIIIUHBI:

00BpeM 00pa3oBaTENbHON HArpy3Ku — 72 yaca, B TOM YHUCIIE:

y4eOHOM Harpy3Ku BO B3aMMO/ICHCTBUU C IIpernoaaBareieM — 66 4acos;

CaMOCTOATENbHON padOThl 00YYaIOLIErocs — He MPeXyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUMILVIMHBI U BHABI y4eOHOH PadoThI

Bup y4eOHoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHUTIIHHBI 72
OcHoOBHOe coep:kaHue 40
BT. U..

TEOPETHYECKOE 00yUeHUE 20
MPAKTUYECKUE 3aHATUS 20
B T.4. KOHTPOJIbHBIE paOOTHI 6
nabopaTOpHbIC 3aHATHUS 2
IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE COAEPKaHUE (COaepKaAHHNE 26
NMPUKJIATHOTO MOJYJIsA)

TEOPETHYECKOE 00yUeHUE 18
MPAKTUYECKHE 3aHITHS 6
nabopaTopHbIE 3aHATHUS 2
NuauBuayanbHbIA NPOEKT

IIpomeskyTouHasi aTTecTanus B GopMe KOMIUIEKCHOTO SK3aMeHa BO 2 6

ceMecTpe
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2.2. TemaTu4eckuii mjiaH u coaep:kanmne ydeonou nucuunianabl OY/1.08 buosaorus

HaumenoBanue Copep:xanue yyeOHOro Mmatepuasa (OCHOBHOe M IPodecCHOHATBHO-OPMEHTHPOBAHHOE), 1a00paTOPHBIE U NPAKTHYECKHe O0Bbem ®DopmupyemMble
pa3/esIoB U TeM 3aHATHS, IPUKJIATHON MOy b 4acoB KOMIEeTeHIUH
Paznea 1. Kilerka — cTpyKTYpHO-QPYHKIMOHAJIBLHAS €ANHMIIA KUBOTO 18
Tema 1.1. OCHOBHOE coJiep:KaHne 2 OK2
buosorust kak Hayka. | Teoperudeckoe ofy4yeHue: 2
Obuwast CoBpeMeHHbIE 0Tpaciii OHOJIOrHYecKUX 3HaHUi. CBs3b OUMOJIOTUH C IPYTUMU HayKaMu: OHoXumus, Ouopu3rka, OMOHHKA,
XapaKTEpUCTHKA reHoreorpacdwus u 1p. Posb u Mecto Onos0oruu B pOpMUPOBAHNH COBPEMEHHOW HAay4YHOH KapTHHBI MUpa. Y POBHH OpraHU3aliu
JKHU3HH KMBOI Marepuu. OO11asi XapaKTepUCTHKA )KU3HH, CBOMCTBA XKHBBIX CUCTEM. XMMHUYECKHH COCTaB KIIETOK
Tema 1.2. OCHOBHOE coJIep:KaHue 6 OK-1
CtpyKTypHO- Teoperuueckoe o0yyeHue: 2 OK -2
(yHKuHOHABHAS Knerounas teopus (T. HIBann, M. llneiineH, P. Bupxo). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KIETOYHON TEOPUH. THIIBI OK-4
OpraHu3anys KICTOK | gjeTOYHOW OpraHU3aluy: IPOKApUOTUYECKUN U dyKapHOoTHUeCKuil. OTHOKIETOYHbIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHne
npokaproTHiecko kieTkr. CTpoeHue 3ykapruoTHieckor kieTku. Hekierounblie ¢hopMbl )KU3HU (BUPYCHI, OakTepuodarn)
JlabopaTopHble 3aHATHUS: 2
[TpuobpeTeHue onbiTa NPUMEHEHUS] TEXHUKH MUKPOCKOIIMPOBAHUSI NP BHINOJHEHUH J1a00paTOPHBIX PabOT:
JlaboparopHas
1. JlabGoparopnas padora «CTpoeHHe KJIETKH (pacTeHusl, )KMBOTHBIE, I'PHOBI) U KIIETOYHBIE BKIIIOUYEHHS (Kpaxmal,
KapOTHHOW/IBI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[ToaroroBka MUKpONpenapaToB, HAOJIIOIEHHE C TOMOIIBIO MUKPOCKOIIA, BBISIBIICHHE PA3INYNN MEX/y H3y4aeMbIMU OOBEKTaMHU,
(hopmyIIMpoBaHKE BHIBOJIOB
IpakTH4YecKue 3aHATHS: 2
Bupycusie u 6akrepuanbsHble 3a00seBanus. OOIIMe MPUHIMITBL HCIIOIb30BaHMUS JIEKapCTBEHHBIX BemecTB. OcoOeHHOCTH
NIPUMEHEHHs1 aHTHOMOTHKOB. [Ipe/icTaBiIeHne yCTHBIX COOOLIEHUH C ITpe3eHTallel, MOATr0TOBICHHBIX 0 MEPEYHIO0 HCTOYHUKOB,
PEKOMEHI0OBaHHBIX TIPET0IaBaTeNIeM
Tema 1.3. OcCHOBHOE coJep:KaHne 4 OK-1
CrpykTypHO- Teopernveckoe 00ydenne: 2 OK-2
(yHKUHOHATIBHBIE Xpomocomuas Teopust T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHBINA HA0OP KIIETOK, TOMOJIOTHYHBIC H HETOMOJIOTUYHEIC
thakTOpEI XPOMOCOMBI, TAIUIONAHBIN 1 aumonanslil Habop. Hyknennossie kucnotsr: JJHK, PHK HaxoxaeHue B KJI€TKe, UX CTPOEHHE U
HaCJICACTBEHHOCTH | ¢ynkuuu. Bo3moskable HapytneHus crpykrypsl JHK mpu napymennn npasun Th Ha npon3BoacTBe. MaTprdHBIE POLIECCH B
KJICTKE: peIuTHKaIms, OnocuHTe3 Oenka, penapamus. [ eHeTHuecKuii Ko U ero cBOicTBa
IIpakTnyeckue 3aHATHS: 2
Pemmenue 3a1a4 Ha onpeAeIeHe OCIeI0BaTeNbHOCTH HYKJICOTHIOB, aMHHOKHCIIOT B HOPME U B CITydac U3MEHEHHUS
nocienoBaresnbHOCTH HyKineotios JIHK (mox BasimHIEM MyTareHHbIX ()akTOpOB HA POM3BOJCTBE).
Tema 1.4. OcHOBHOE cofep:KaHne 2 OK -2
O6wMmen Bemects 1 | Teopernueckoe o0yueHne: 2
TMpEeBpaIICHUC ITousrre meTaboMn3M. ACCUMIIALNA U JUCCUMMIALINS — IBE CTOPOHBI merabonm3Ma. Tursl oOMeHa BENECTB: aBTOTpoq)HBIﬁ "
SHEPI'UM B KJIETKE rerepoTpodHbIi, a3poOHbIi 1 aHadpoOHbIit. [Inactuueckuii oOMen. dorocunre3. Xemocuntes. Hapyienue nporeccos
MeTaboJIN3Ma IPU IPOMBIIUIEHHOM IIPOU3BOJICTBE.
Tema 1.5. OCHOBHOE coJiep:KaHne 2 OK-2
XKuszaenssnii iukn | Teoperuueckoe 00yvyeHue: 2 OK -4




KJIETKH. MUTO3.

Knerounslii 1iuk, ero nepruoisl. MUTO3, €ro CTauy U MPOUCXOAAIINE Ipolecchl. bruonoruyeckoe 3HaueHre Muto3a. Meiios u

Meiio3 ero craauu. [loBenenne xpomocom B Meiio3e. Kpoccunrosep. buonoruueckuii cMpici Meio3sa.
KonTponbnas padora 1. MonekyJIsipHbI ypOBEHb OPraHU3aLUU )KUBOTO 2
Pa3nen 2. Ctpoenne u pyHKIUHM OPraHu3Ma 20
Tema 2.1. Ctpoenne | OcHOBHOe coep:KaHue 2 OK-2
OpraHusMa Teopernueckoe o0ydyeHue: 2 OK -4
MHOroKkIeTouHble OpraHu3Mbl. B3auMOCBSA3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOUHOM opranusme. 'omeocrtas
OpraHu3Ma M €ro NOoAJIEPKaHUe B IPOLECCE KU3HEAESTETbHOCTH
Tema 2.2. OCHOBHOE coJlep:KaHue 2 OK-2
Dopmbl Teopernueckoe o0y4eHue: 2
Pa3MHOXKCHHA ®dopMbI pa3MHOXKECHHUSI OPraHU3MOB. becronoe u 1ooBoe pa3MHokeHue. Bubl Oecriosioro pasmuoxenus. [lonosoe
OpraHU3MOB pasmHoxeHue. ['amerorenes y s>kuBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHue noyioBbIX KIeToK. OmnogoTBOpeHue
Tema 2.3. OcHOBHOE coJiep:KaHue 2 OK-2
OHnTorenes Teopernueckoe o0ydyeHue: 2 OK -4
pacTeHui, WunuBuyansHoe pa3BUTHE OPraHU3MOB. DOMOprorenes u ero craguu. [loctamOpronanbHeiil epuoy. Craaun
KMBOTHBIX U MOCTIMOPHOHAIBEHOTO Pa3BUTHS Y XKMBOTHBIX U YelloBeKa. BinsHIe Npon3BOICTBEHHBIX (JAKTOPOB Ha OHTOTEHE3 YeJI0BeKa.
4eJI0BEKa [Ipsimoe u Henpsimoe pa3BuTHe. buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHOE coJiep:KaHue 4 OK-2
3aKOHOMEPHOCTH Teopernueckoe o0ydyeHue: 2 OK -4
HaClleI0BaHUs OCHOBHBIE TIOHSTHS TeHETHKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl I'. MeHnaemnst (MOHOrHOpHIHOE U MTOJIUTHOPUIHOE
ckpemuBanne). BzanMoneiicTBue reHoB
IIpakTHyeckue 3aHATHS: 2
Perenne 3amau Ha onpeneNieHre BEPOSITHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB IIPH MOHO-, IH-, IOJIUTUOPUIHOM U
AHATM3UPYIOMIEM CKPEIINBAHNH, COCTABICHHE TEHOTHUITHICCKUX CXEM CKPEIIUBaHHS
Tema 2.5. OcHOBHOE cofep:KaHne 2 OK-1
CueruieHHOe TeopeTuueckoe o0yyeHmue: 1 OK-2
HacJieqOBaHUC 3axons! T. MopraHa. ClieIUIEHHO€E HACIEI0BaHUE TE€HOB, HapyLICHHUE CUCIICHUSA (B TOM YHCJIE MO BO3JAECHCTBHEM
IPpU3HAKOB MIPOU3BOJICTBEHHBIX (haKkTOpoB). HaciaenoBaHue Npru3HAKOB, CIEMUICHHBIX C TOJIOM
IIpakTHyeckue 3aHATHS: 1
Perrenue 3aa4 Ha onpeAeseHre BEPOSITHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB MPH CLETUICHHOM HACJIeJOBaHUH,
COCTaBJICHHE TCHOTHIIMICCKUX CXEM CKPEIIHBAHHS
Tema 2.6. OCHOBHOE coJiep:KaHne 4 OK-1
3aKOHOMEPHOCTH TeopeTrnyeckoe o0yueHue: 2 OK-2
HU3MEHYMBOCTU V3MeH4YnBOCTH IPHU3HAKOB. BUIBI N3MEHUYMBOCTH: HACIEACTBEHHAS W HEHACIECTBEHHAs. 3aKOH TOMOJIOTUIECKHX PSA0OB B OK -4
HacneacTBeHHOH m3MeH4dnBocTH (H.M. BaBuior). MyTtannoHHas Teopusi HI3MEHYHNBOCTH. BUap! MyTannii 1 MpHUIHHBI HX
BO3HHMKHOBEHU. BpenHble mpor3BoacTBeHHbIE (PaKTOPHI — KaK 0J{HA M3 IPUYMH BOZHUKHOBEHUs MyTanmi. Kapuotun 4yenosexa.
Hacneacreennsie 3a00ieBaHus Ye0BeKa. | eHHbIC 1 XPOMOCOMHBIE 00JIC3HH YesioBeKa. boJie3HU ¢ HACIeICTBCHHOM
mpeaApacIiOIOKEHHOCTBIO. 3HaueHue MeﬂHLIPIHCKOﬂ TCHCTUKU B MPCAOTBPAICHUU U JICHECHUU TCHETHUYCCKUX 3a6oneBaHyu71
4eJI0BeKa
IIpakTHuyecKkue 3aHATHSA: 2
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Pewienue 3a7a4 Ha onpesesieHne TUIIA MyTallUK [IPU NIepefade HAcIeICTBEHHbIX IPU3HAKOB, COCTABJIEHUE F€HOTUITUYECKUX CXEM
CKpellMBaHUs

Konrpoabnasi padora 2. CtpoeHue U QyHKIUH OpraHu3Ma 2
Pa3nea 3. Teopusi 3Bo oMM 6
Tema 3.1. Uctopuss | OcHOBHOE cojiep:KaHuUe 2 OK-2
3BOJIIOL[IOHHOTO Teopernueckoe o0ydyeHue: 2 OK -4
Y4CHHUS. [TepBsie sBomnrounonHbie koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). IBontonmonnas teopus Y. Jlapuna. Cunternueckas
MuxposBoiorust TEOPHUsI HIBOJIIOIIMU U €€ OCHOBHBIC MOJIOKEHHUS.
Muxpossomtonus. [Tomymnsmys kak sneMeHTapHas €AUHULA YBOJIIOLUY. | 'eHeTUYeCKe OCHOBBI 3BOJIIOLIUU. DJIE€MEHTapHbIE
(axTops! aBomonuK. EcTecTBeHHbI 0T00p — Harnpaisomuil Gakrop sBomonun. BunoodpazoBaHue Kak pe3ysbraT
MUKPOABOIIOLHU
Tema 3.2. OcHOBHOE cofep:KaHne 2 OK -2
Maxpo3BOTFOIIHS. Teoperuueckoe o0yueHue: 2 OK -4
BosnukHoBenne 1 | MakposBosrorus. @opMbl ¥ OCHOBHBIE HanpasiieHus MakposBosrouuu (A.H. Cesepuos). ITyTu JOCTHKEHUS OUOJOTHYECKOTO
pa3BUTHE XKU3HMU HA | mporpecca. CoxpaHeHHe Onopa3Ho0Opa3us Ha 3eMile 1 HeTaTUBHOE BIMSHUE MTPOMBIIUICHHBIX TPEATIPHSTHH.
3emie I'mnoTess! ¥ TeOpHK BOSHUKHOBEHHS JKU3HH Ha 3emuie. [1osiBiIeHNe MepBhIX KIETOK U UX 3BOJIONHS. [IpOKapHOTHI M 3yKapHOTHI.
ITponcxokAeHNE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX IIAPCTB 3yKAPHOT
Tema 3.3. OCHOBHOE coJiep:KaHne 2 OK-2
IIpoucxoxnenneuen | TeopeTHueckoe oGyueHue: 2 OK -4
OBEKa — AmnTpononorust — Hayka o yenoBeke. CHCTeMaTH4ecKoe MoJ0kKeHUe YenoBeka. CXOACTBO U OTIMYHS YEI0BEKA C )KUBOTHBIMHU.
AHTPOIIOICHE3 OCHOBHBIE CTaIMX aHTPOTIOTEHE3a. DBOIIOIHSI COBPEMEHHOTO YelIOBeKa. Pa3BuTHe MpOMBIIUIEHHOCTH KaK OJWH 13 ()aKTOPOB
HU3MEHEHHUS OKPYIKAIOLIEH Cpeabl.
YenoBevyeckue packl M X eIMHCTBO. BpeMs 1 myTH paccenieHus yenoBeka 1o rianere. [Ipucrnoco0ieHHOCTh YenoBeka K pa3HbIM
YCIIOBHSIM CpEJIbl
Paznen 4. Dxosiorus 18
Tema 5.3. OcHOBHOE coJiep:KaHue 2 OK-1
DKonorudyeckue Teopernueckoe o0ydyeHue: 2 OK-2
(akTOpHI U CpeIIbI Cpenpl oOuTaHusl OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/ylITHAS, TOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3HKO-XUMHUECKHE OK-7
KU3HHU 0COOEHHOCTH Cpeji 00MTaHusl Oprann3MoB. [IprcnocobeHust OpraHu3MOB K KH3HHU B Pa3HBIX cpeaax. [loHsTHe SKOI0rn4ecKoro
(hakTopa. [IpombInuIeHHOE IPON3BOJICTBO U HEraTHBHOE BIIMSIHNE aHTPOIIOTeHHBIX (hakTopoB. Kiaccudukanus 3KoI0ruaecKux
¢axTopos. ITpaBuno muanmyma FO. JInbuxa. 3akon TonepantHoctH B. Illendopaa
Tema 4.2. OcHOBHOE coJiep:KaHue 4 OK-1
omynsanus, Teoperunueckoe o0ydyeHue: 2 OK-2
coo0mecTBa, DKoJloruyeckasl XapakTepuCTHKA BUJIA U TIOITYJISIMY. DKOJIOTHYECKasl HUIIIA BUJa. DKOJOTMYECKUE XapAKTEPUCTUKH MOITYJIISIIIUH. OK-7
9KOCUCTEMBI CoobmiecTBa 1 sKocucTeMbl. bruorienos u ero crpykrypa. CBsi3u Mex1y opraHu3Mamu B Ouorienose. CTpyKTypHbIE KOMIOHEHTBI
9KOCHCTEMBI: IPOTYLEHTHI, KOHCYMEHTHI, peayeHThl. KpyroBopoT BemecTB 1 HOTOK 3HEPTHUH B SKOcHcTeMe. Tpoduieckue
YpOBHHU
IIpakTHyeckue 3aHATHS: 2

Tpoduueckue neru n cetrn. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBI. brioMacca 1 mpoayKius. DKOIOTHIeCKHe TMPaMHUIbl YHCET,
6uomacce! u 3Hepruu. [IpaBuno mupaMuIsl SHEPTHN.
PemieHne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHHUN IO IEPEHOCY BELIECTBA U SHEPTUH B 3KOCHCTEMAX C COCTABICHHUE
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TpoHYEeCKUX IieTiei U mupamMu 0MOMAacChl U SHEPTHU

Tema 4.3. buocepa | OcHOBHOE coep:kaHue 2 OK-1
- rnobanbHas Teopernueckoe o0ydyeHue: 2 OK-2
9KOJIOTHYECKast Buocdepa — xuBas o6onouka 3emin. PazsuTre npescrasieHuii o ounochepe B tpynax B.U. BepHanckoro. Obnactu duochepst u OK -7

cucreMa ee KoMmroHeHThl. JKnBoe BeiecTBo Ouocheps! 1 ero QyHKIHH.
3aKOHOMEPHOCTH CylecTBOBaHUs orocdepsl. OcoOeHHOCTH OHOChEephl Kak TII00ANTEHOM IKOCUCTEMEI. JIHHAMIYECKOe
paBHOBecue B Ouocgepe. KpyroBopors! BenecTB 1 OMOreoXUMU4ecKre UKIIBL. [J100aIbHbIe 3KOJIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH. BiInsiHME MPOMBIIUIEHHOTO NPOU3BOJICTBA HA YCTOHYMBOCTE OHOChepHI.

Tema 4.4. Biusnue | OcHOBHOe cojep:KaHue 4 OK-1

AHTPOIIOI€HHBIX Teopernueckoe o0y4eHue: 2 OK-2

¢paxropoB Ha AHTponoreHHsle Bo3ieiicTBIs Ha Onocdepy. 3arpsi3HeHHs Kak Bl aHTPOIIOTCHHOTO BO3A€HCTBUS. AHTPOIIOT€HHbIE BO3IEHCTBHS OK -4
buochepy Ha atmMocepy. BosneiictBus Ha runpochepy. Bo3neticTeust Ha tutocdepy. AHTPOIIOTEHHBIC BO3ICHCTBUS HA OHOTHYCCKHUE OK -7
coo0IecTBa pyu MalIMHOCTPOCHUH. YTIIyOJIEHHO M3y4aloTCsl OTXO/bl, CB3aHHBIE C ONPEeIeHHON 1IK'5.3
npodeccreil/crennantsHOCThIO
IIpakTnyeckue 3aHATHS: 2
[TpakTryeckoe 3ausTue «OTX0/BI TPOU3BOJICTBAY
*B ToM uncJie npoecCHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE NMPAKTHYECKOI0 3aHATHS 2
[MpakTrueckoe 3ansTHe «OTX0ABI NPON3BOJACTBA Ha peanpuaTusx O3». Ha ocHoBe denepanbHOro KiraccuuKamoHHOTO
KaTaJiora OTXO0JIOB OIPEAEIIAThH KJIacC ONAaCHOCTH OTXOJIOB; arperaTHOe COCTOsIHNE U PU3UIECKy0 (POPMY OTXO/IOB,
oOpazyronmxcs Ha pabodeM MecTe / Ha dTanax IpOU3BOJICTBA, CBSI3aHHBIE C ONpeIeIeHHOM npodeccueii/crnennabHOCThI0
Tema 4.5. Biusaue | OcHOBHOe coep:kaHue 4 OK-2
COLIUAJILHO- Teopernueckoe o0y4eHue: 2 OK -4
SKOJIOTHICCKHUX 3110poBBE U ero cocrapisitomue. GakTopbl, TOJIOKUTENEHO U OTPULIATENIFHO BIUSIONIME Ha OpraHn3M yenoseka. [IpoGnema 2 OK -7
¢haxropoB Ha TEXHOT€HHBIX BO3JIEHCTBHUI Ha 3710pPOBbE YeNIOBEKA (JIEKTPOMAarHUTHBIE MOJIsL, OBITOBAsI XUMHS, H30BITOUHBIE [IIyMBbI, PaAALNs 1
3/10pOBBC H€IOBCKA | T1.11.). Ananranus oprann3Ma 4yejoBeka K (hakropam okpyskarouiei cpesl. [IpuHummns! popmupoBanus 310poBbecOeperaroimero
MOBEACHUS IPH OCHAIICHUH CPEJCTBAMH aBTOMATH3ALMK TEXHOJIOTHUECKHUX MPOLECCOB U MPOU3BOJCTB.. Du3ndeckast akTHBHOCTh
U 310pOBbe. bHOXMMHUECKHE aCHEKThI PAIMOHATIBHOTO TINTAHUS
JlaGopaTopHble 3aHATHSA: 2
JlabopaTopnast paboTa Ha BEIOOD:
1. JlabopaToprast paboTa « YMCTBEHHAs pabOTOCIIOCOOHOCTE)
OsnasieHre METOJAMH OTIPEICICHNS MTOKa3aTellell yMCTBEHHOH pab0TOCIIOCOOHOCTH, OOBSICHEHHE TTOYyIEHHBIX PE3yIbTaTOB U
(hopmympoBaHUe BBIBOJIOB (ITMCBMEHHO) C UCTIOIb30BAHUEM HAYYHBIX ITOHATHH, TEOPUIl U 3aKOHOB
*B ToM uncJie npodeccHOHAILHO-OPHEHTHPOBAHHOE COJleP:KaHUe JIA00PATOPHOI 0 3aHATHUS 2
B xauecTBe TPUITEPOB CHIKAIOLINUX pabOTOCIIOCOOHOCTD MCIOJIB30BaTh YCIOBHS OCYLIECTBICHHS IPO(eCCHOHATBHOM
JIESITEJIbHOCTHU: IITyM, TeMIlepaTypa, (u3nuecKas Harpys3ka u T.JI.

KonTpoabHasi padora 3. TeopeTnyeckne acieKThl SKOJIOTHH 2

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJeP:KaHNe (coiepKaHUe MPHKJIATHOTO MOIYJIs)

Pazgen 5. BuoJiorus B :Ku3Hu 8 OK-1

Tema 5.1. OCHOBHOE COep:KaHmne 4 OK -2
Buorexnonornu B TeopeTnueckoe copepxaHue: 2 OK -4
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JKHU3HHU KaX10ro buorexHosiorus xak HayKa 1 IMpOU3BOACTBO. OCHaLL[eHI/Ie CpeaACTBaMM aBTOMATU3allUU TEXHOJOTUUCCKUX IMTPOLECCOB U 2
OMOTEXHOJIOrNYECKUX NMPOU3BOACTB. OCHOBHBIEC HAIIPABJICHHSI COBPEMEHHOW OMOTEXHOJIOTHH. MeTo /bl OMOTEXHOIOTHH.
OOBEKTHl OMOTEXHOJIOTUH. DTHKA ONOTEXHOJIOTHUECKUX U TeHETHUECKHUX IKCIIEpUMEHTOB. [IpaBuiia noucka u aHainuza
OGuosKoIOrHYecKO HH(pOpMaLK U3 pa3InYHBIX HICTOYHUKOB (Hay4dHas ¥ yueOHO-Hay4YHas IUTepaTypa, CpeAcTBa MacCOBOM
nHdopmanum, cets HTEpHET U ipyrue)
IpakTH4YecKue 3aHATHS: 2
Keiicbl Ha aHanM3 HHPOPMANNHU O HAYYHBIX JOCTHXEHUSIX B 00JIACTH I'eHETHYECKUX TEXHOJIOTHH, KIIETOUHOH HH)XEHEPHH,
MHUIIEBBIX OMOTEXHOJIOTHH. 3ammra Kelica: IpeICTaBIeHNE Pe3yJIbTaTOB PEIeHHs] KeHcoB (BBICTYIUIEHHE C MPe3eHTaIeH)
Tema 5.2.3. OCHOBHOE coJlep:KaHue 4 OK-1
Buorexnosorun u IpakTHyecKue 3aHATHA: 4 OK-2
TEXHHUICCKHE PasBuTHe OMOTEXHOJIOTHIA ¢ MPUMEHEHUEM TEXHUYECKUX CUCTeM (OMonHkeHepus, OnonHpopMaTuka, ONOHUKA) U UX 2 OK-4
CHCTeMBI IIPUMEHEHHE B XHM3HHU YeJIOBEKa, NOUCK M aHaIN3 MH(OPMALIMH U3 Pa3lINuHbIX ICTOYHUKOB (Hay4yHast U yuyeOHO-Hay4IHas
JUTEepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTEpHET U 1pyrue)
Keticrl Ha aHaM3 HHPOPMALIMHI O PA3BUTHH OMOTEXHOJIOTHI C MPHUMEHEHHEM TEXHIHUECKUX CHCTEM (IO TPYIIaM)
3amura keiica: [IpencraBieHne pe3ynbTaTOB pEIICHUS KeHCOB (BBICTYIUICHHE C IIPE3CHTAINCH) 2
Temaruka 1. ApanTanuu 4eloBEYECKOro opraHu3Ma K (pU3MuecKUM Harpy3Kam.
WHIUBUIY ATbHBIX
IPOCKTOB 2. CoH u ero BIUSHHE HA YMCTBEHHYIO U (PU3NYECKYIO IEATEIbHOCTb.

3. Hacnencreennas mHGopMaIus 1 rnepeaaya ee u3 MoKOJICHUs B TOKOJICHUE.
4. Bo3zaelicTBHE YenoBEKa Ha MPUPOIY Ha pa3IMYHbIX dTanax pa3BUTHUS YEJIOBEUECKOIro OOLIeCTBa.
5. BuusiHue OKpyXarolieil Cpe/ibl U €€ 3arpsi3HEHUs] Ha pa3BUTHE OPraHU3MOB.

6. BuramuHbI, pepMeHTHI, TOPMOHBI K UX POJIb B OpraHu3Me. HapyiieHus nmpu ux HeAoCTaTKe U
n30BITKE.

7. TlpW4MHBI U TPAHUIBI yCTOMYUBOCTH OnOCchepsl K BO3ACHCTBHIO ESTEIFHOCTH JIFOACH.

8. PammonanbHOE UCTIOJIB30BAaHUE U OXpaHa HEBO300OHOBIIIEMBIX IPUPOIHBIX PECYPCOB (HA
KOHKPETHBIX MPUMEPAX).

9. OmacHocTb T100aBHBIX HapyIlIeHul B 6nocepe. O30HOBBIE «IABIPHI), KUCIOTHBIE JOXKIU, CMOTH U

WX MPEIOTBPAILICHHE.
10. Dxonmoruyeckue KpU3UChl U IKoJIOrndeckue katactpodsl. [IpenorBpaliieHre nx BOSHUKHOBEHHSL.

11. BnusiHue paguanuu Ha 310pOBbE YETIOBEKa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Biisinue ctpecca Ha 4e0BEYECKUI OpraHU3M.

BnusiHue TpaHncnopTa Ha 3KOJIOTHIO U 3I0POBBE.

BinsiHue TsKENbIX METAIIOB HA JKUBBIE OPTaHU3MBI.

3arpsi3HEHUE OKPY KAIOIIEH Cpelibl U COCTOSIHUE XBOMHBIX PACTCHUH.
buonnukanus ra3oAbIMOBBIX 3arpA3HEHUN IO COCTOSHUIO XBOU COCHBI
Bo3zaeiicTBue pa3anuHbIX BUIOB TPAHCIIOPTA HA OKPYKAIOLIYIO CPEIy.

Biusinue MOHM3UPYIOMMX U3TYYSHHUI Ha )KUBbIE OPTaHU3MBI.

3arpsi3HEHUE U OXpaHa OKPYXKaIoIIel cpeibl Ha TPOMBIIUICHHBIX TIPEANPUATUSIX.
N3 0TX010B B 10X0/1bI. AHAIN3 MHUPOBOTO OMBITA NEPEPAOOTKH OTXO/I0B M BTOPUUHOTO CHIPbSI.
Nuaukanms 3arpsa3HeHust OKPYKaroIIe Cpebl.

Tspkenpie MeTaTbl BOKPYT HAC — MU WU peadbHOCTh?

buonuka. TexHuueckuil B3rJsA1 Ha )KUBYIO IIPUPOLY.

3arps3HeHue BOIbI Kak Tio0anbHas SKoJorudeckast mpooiema.

Poitb )XMBBIX OPraHU3MOB B KPYTOBOPOTE BEIIECTB B Onocdepe.

HpomemyTquaﬂ aTrecrauus B qmpMe KOMILVICKCHOI'O 3K3aM¢EHa

Bcero:

72
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHOU JUCIUILINHBI

3.1. TpeOoBaHus K MHHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecneyeHHIO:

Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT Haaudus yd4eOHOro kaOwHeTa
«buonorumy.

O6opynoBaHue yueOHOTO KaOMHETa:

- OCAJI0YHBIE MECTA 0 KOJUYECTBY 00YUYaOIIUXCS;

- pabouee MecTo MmpernoaaBaTes.

Texauueckue cpeacTra 00ydeHUs:

- KOMITBIOTEP C JIMIICH3UOHHBIM IMMPOTPAMMHBIM 00€CIICYEHUEM;

- MyJIbTUME/INA TIPOEKTOP / HHTEPAKTHBHAS JOCKA,;

- ayIMOCUCTEMA.

3.2. UudgopmanuoHHoe obecrieueHne 00ydeHus :

Ilepeyenbr pexoMeHAyeMbIX YueOHBIX H3aaHUil, VHTepHeT-pecypcoB,
JAONOJIHUTEJIbHOM JIUTePaTypPhbl

OCHOBHBIE HCTOYHHUKMU:

1. B.H. KoncrantuHoB, bruosnorus: ajis CTyJeHTOB YUPEKICHHUN cpell. Ipod.
obpazoBanusl. - M., U3natenbckuii eHTp «Akamemus», 2020.

JlonoJIHUTENbHBIE HICTOUHHUKU:

1. benses, J.K. buomorus. OO6mas Ouonorus. 10-11 xmaccel.: y4e0.mms
00meo0p. yupexaenuii: 6azopwiii ypoBenb / JI.K. benses, IIH. boponun, H.H.
Bopounio u ap. moxn pea. JA.K. bemsesy I . M . [deimmuua; PAH, PAH
obOpazoBanus. - M.: [Ipoceemienue, 2018. - 304 c.

2. Kamenckuii A.A., KpukcynoB E.A., Ilaceunux B.B. buonorusa. Oo0mas
ouosorus. 10- 11 kin. — M., Jlpoda, 2018.

3. KoncrautunoB B.M. pexn. buonorus mis npodeccuili u cnenuaibHOCTEN
TEXHUYECKOTO W €CTECTBEHHO-HAay4yHOro  mpodwuiei:  yd4eOHUK s
cTyA.yupexjaeHut  cpen.npod.obpazopanus / B.M. Koncrantunos, A.T.
Pe3anos,E.O. ®@aneesa; nox pen. B.M. KoncrantunoBa.  2-e usn., crep. — M.:
N3narenbckuili neHTp «Axkagemusi», 2016.- 320 c. 4. Monuea A.1O., Topraios
A.B. buosorus B cxemax u tabauiax — M.: Dckumo, 2013



4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JUCHUTNIUHBI

KoHTpomb ® oOIl€HKa pe3yiabTaTOB OCBOCHHS yYeOHOW JUCITUTUTHHBI
OCYILECTBIISIETCA MPENOJABATEIEM B NPOLECCE NPOBEACHUS IMPAKTUYECKHUX

3aHATHM M Ja0OpaTOPHBIX padoT,

TCCTUPOBAHUS, a TAKIKC BBIIIOJHCHUA

O6y‘laIOH_II/IMI/IC$I HHAUBUYaJIbHBIX 3aHaHHﬁ, ITIPOCKTOB, HCCH@HOB&HHﬁ.

O01mas KOMIeTeH U

Paznen/Tema

Tun o11eHOYHBIX MepONPHUSTHIi

Paznen 1. Kinerka — cTpyKTYpHO-
(GyHKIIHOHAJLHAS eIMHUIIA JKUBOTO

KonrponbHas pabora «MoneKyIspHbIi
YPOBEHb OpraHH3alUH KUBOTO

OK 02

Bronorus xak Hayka. O6mas
XapaKTEPUCTHKA KU3HH

3anonHeHne TaOIUIBI C OIMCAHUEM METOHLOB
MHKPOCKOIIUPOBAHUS C UX JOCTOMHCTBAMH U
HEJIOCTATKaAMH.

3anonHeHue TadbauLbl «Bkian yueHbIX B
pa3BUTHE OMOJIOTHI

3anoaHeHHe CPaBHUTENBbHOM TaOIHIIbI
CXOJICTBA ¥ PA3JIMIHI )KUBOTO U HE KHUBOTO

OK 01
OK 02
OK 04

CtpyKTypHO-(PYHKIHOHAIEHAS
OpraHu3aLys KJIETOK

OrnernBaeMasi TUCKYCCHS TI0 BOIIPOCAM JIEKIIHU
PazpaboTka MeHTaIBHOH KapThI IO
KJIACCU(HKAILIUK KJIETOK U UX CTPOSHHIO Ha TPO-
1 3YKapHOTHYECKHX H 10 [apCTBAM B MUHH
rpymmax

BeInonHeH#e 1 3amuTa 1a00paTopHbIX padboT:
«CTpoeHue KJIeTKH (pacTeHUs, )KUBOTHBIE,
rpuOBI) U KJIETOYHBIE BKIIIOYEHHS (Kpaxmal,
KapOTHHOUBI, XJIOPOILIACTHI, XPOMOIUIACTHI)»
[Ipaktrueckoe 3anstue. [IpeacraBnenne ycTHBIX
COOOIIeHNH C TIpe3eHTaIleH, TOATOTOBICHHBIX
I10 TIEPEYHIO HCTOYHUKOB, PEKOMEHIOBaHHBIX
TIpero1aBaTesieM

OK 01
OK 02

CrpyKTypHO-()YHKIIHOHATBHBIE
(hakTOpBI HACTICICTBCHHOCTH

OpOHTAIBHBIN OIIPOC

Paspabotka rioccapus

Pemienue 3agau Ha ornpezesieHre
MOCJIEI0BATEIbHOCTH HYKJIEOTHIOB,
AMHHOKHUCIIOT B HOPME U B CTy4ae U3MCHECHUS
nocyeaoBaTenbHocT Hykieotuaos JJTHK

OK 02

OOMeH BelecTB U IpeBpaIieHne
JHEPTUH B KIIETKe

OpoHTANIbHBIN OPOC
3anoaHeHne CPpaBHUTEIBHOMN TaOIHIIbI
XapaKTEePUCTHK TUIIOB 0OMEHA BEIIECTB

OK 02
OK 04

JKW3HEHHBIH IUKIT KIIETKU. MHUTO3.
Meiios

OO6cyxieHre 10 BOIIpocaM JISKLUU
Pa3paboTka j1IeHThI BpeMEHH )KU3HEHHOTO
IMKJIa

Pa3gen 2. Ctpoenne u pyHKIUM
opranusma

Konrponbhas padora “Crpoenue u QyHKIUH
opranuzma’”

OK 02
OK 04

CrtpoeHue opranuzma

OrneHuBaeMasi IUCKyCCUs

Pa3paboTka MEHTaIbHOM KapThl TKAHEH,
OpraHOB M CHCTEM OPraHOB OPraHH3MOB
(pacTeHus1, )KUBOTHBIE, YEIIOBEK) C KPATKOI
XapaKTEePUCTUKON MX (PYHKIIUI

OK 02

DopMBI pa3MHOKEHHS OPTaHU3MOB

OpoHTANIbHBIN ONPOC

3arnosjHeHne TabIHILIbI C KPaTKoii
XapaKTePUCTUKON U mpuMepamu Gopm
Pa3MHOKECHUSI OPTAaHU3MOB

OK 02

OHTOreHe3 pacTeHHH, )KUBOTHBIX U

Pa3paboTka nIeHTHI BpEMEHHU C XapaKTePUCTHKOMH
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OK 04

YCJIOBCKA

3TaNlOB OHTOI€HE3a OTAEJIBHOM IPyIIIOi
KHMBOTHBIX U YEJIOBEKA I10 MUKPOTPyTIIaM
Tect/ompoc

CocTapieHHe )KU3HEHHBIX IUKJIOB PACTEHUH 110
otnenaM (MOXOBUIHbBIE, XBOIIEBHUIHbIE,
MarnopoTHUKOBUHBIC, TOJIOCCMCHHBIC,

TTOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH HACIICIOBAHUS Paspabotka rimoccapus
OK 04 OpOoHTANBHBIN OIIPOC
Tect o Bompocam JEKIHU
Pemenue 3a1a4 Ha onpeeneHNe BEPOATHOCTH
BO3HUKHOBCHHA HACJICACTBCHHBIX ITPU3HAKOB
[IPYU MOHO-, TU~-, IOJIUTHOPHITHOM U
AQHAJIM3MUPYIOILEM CKPEIIMBaHUH, COCTABJICHHUE
TEeHOTUIIMYECKUX CXEM CKPEIIUBaHUS
OK 01 CueruieHHOe HacaeIoBaHue pu3HakoB | Tect
OK 02 Paspabotka rimoccapus
Pemmenne 3ana4 Ha onpeaeIeHNE BEPOATHOCTH
BO3HUKHOBEHHS HACIIEICTBCHHBIX IPU3HAKOB
IPHU CLETJICHHOM HACIIeI0BAHUH, COCTaBIICHNE
TFCHOTUITMYCCKUX CXEM CKPCIIUBAHUA
OK 01 3aKOHOMEPHOCTU U3MEHUUBOCTU Tecr.
OK 02 Pemenue 3ana4 Ha onpeseneHyue TUNA MyTalluy
OK 04 TIpH Tiepeaayde HACIECACTBEHHBIX MIPU3HAKOB,
COCTaBJICHHE T€HOTHITNYECKUX CXEM
CKpPEIINBaHUS
Pazgen 3. Teopus 3BoJronuu KonrpounsHas pabota “Teopernyeckne
ACIEKTHI DBOJIFOLIUY JKU3HU Ha 3emie”
OK 02 HcTopust SBOTIOIMOHHOTO YUYEHHUS. ®DpoHTaNBHBIN ONpoc
OK 04 MUuKpO3IBOIIOIHS Pa3paboTka riaoccapusi TEepMUHOB
Pa3paboTka JIeHTHI BpeMEHH Pa3BUTHS
9BOJIFOLIMOHHOTO YUCHHUS
OK 02 MakpoaBodtoius. Bo3HuKHOBEHUE 1 OneHnBaemasi TUCKYCCHSI: HCIIOJIB30BAHNE
OK 04 pa3BHUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTHYECKONW TEPMUHOJIOTHH H
CHMBOJIUKH JIsl JOKa3aTeIbCTBA POACTBA
OpraHn3MoOB pa3HbIX CUCTEMATUYCCKUX I'PYIIIL
Pa3paboTka JIeHTbl BpeMeH! BOSHUKHOBEHUS U
Ppa3BUTHS KU3HHU Ha 3emiie
OK 02 IIpoucxoxneHue yenoBeka — OpOoHTANIBHBIN OIIpoC
OK 04 AHTPOIIOTEHE3 Pa3paboTtka JeHTBI BpeMEHU MPOUCXOKICHUS
YeJI0BeKa
Paszgen 4. Dxonorus
OK 01 Okosoruyeckue HakTopbl U Cpebl Tect 1o sK0I0rN4ECKUM (haKTOpaM U cpeam
OK 02 JKU3HU JKU3HU OPraHU3MOB
OK 07
OK 01 Homymsamus, coodmecTBa, 3kocucteMbl | CocTaBIIeHHE CXeM KPYrOBOPOTA BEIECTB,
OK 02 HCIIOJIb3YS MaTepHUAIIbl JIEKLUU
OK 07 Pewienune npakTuko-opueEHTHPOBAHHBIX
pacyeTHBIX 3a/laHUH 110 EPEHOCY BEIIECTBA U
SHEPrUH B 3KOCUCTEMaX C COCTABIICHHUE
TpodHUIECKUX LENeH U mUpaMu] OHOMACCHI 1
SHEPruu
OK 01 Buocdepa - rmodanpHast sxosorudeckas |OneHnBaeMasi TUCKYCCHs
OK 02 cucremMa Tecr
OK 07
OK 01 BiusiHre aHTPOIOreHHbIX (hakTopoB Ha |Tect
OK 02 o6uocthepy [pakrrueckas padora “OTXx0/bI MIPOU3BOACTBA”
OK 04
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OK 07

OK 02 BinsiHuEe conManbHO-9K0JIOTMYECKUX OrneHuBaeMasi TUCKYCCHUS

OK 04 (haxTOpPOB Ha 3/I0POBHE YEIIOBEKA BeinonHenue 1abopaTopHOii paboThl Ha BEIOOP:

OK 07 "YMcTBeHHas paboTOCIOCOOHOCTS",
"Bnusaue abnotnyecknx (pakToOpoB Ha YeJoBeKa
(HM3KHE U BBICOKHE TEMITEpaTypsbl)"”

Pa3zpnen 5. buoJsiorusi B skM3HU 3amuTa Kelica: peIcTaBIeHIe PEe3yIbTaTOB

pelIeHusI KeHCOB (BBICTYIUICHUE C
TIpEe3eHTAINeH )

OK 01 BuoTexHONIOrUU B )KU3HU KaXKA0T0 BrmmonHenue keiica Ha aHann3 HHGOPMALNH O

OK 02 HaYYHBIX JJOCTH)KEHHSAX B 00JIaCTH

OK 04 TeHETUYECKUX TEXHOIOTHH, KJIETOYHOM

TIK 5.3 WH)XEHEPHH, MAIIEBBIX ONOTEXHOJIOTHH (110
rpyInaM), NpeICTaBICHUE PE3yIbTATOB
pelieHus Keico

OK 01 [IpombinieHHAss OMOTEXHOJIOT U BeInosHeHue keiica Ha aHaIu3 HHQOpMAIK O

OK 02 Pa3BUTHH IPOMBILICHHOW OMOTEXHOJIOTHA (T10

OK 04 rpyInam), IpeCTaBICHUE PE3yJIbTATOB

K 5.3 peuieHust Keicos

OK 01 ConuanbHO-3TUYECKHE aCTICKThI BelnosiHeHHe Keiica Ha aHaIu3 HHGOpPMAIui 00

OK 02 OMOTEXHOIOTHIA ATUYECKHX aCMEKTaX Pa3BUTHS OMOTEXHOIOTHMA

OK 04 (mo rpynmnam), npeJcTaBiIeHUE PE3yIbTaTOB

K 5.3 pelieHust KeicoB

OK 01 BuoTexHONIOrMU U TEXHUYECKUE BrimonHenue keiica Ha aHanu3 MHHOPMALIH O

OK 02 CUCTEMBI pa3BUTHS OMOTEXHOIOTHI ¢ IPUMEHEHUEM

OK 04 TEXHUYIECKHUX CUCTeM (TI0 TpyIIam),

K 5.3 NPEACTABIIEHUE PE3YIbTATOB PELLEHUS KEHCOB
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