MuHHCTEpPCTBO 00pa30BaHHs H HAYKH PecniyOnuku Tarapcran
["ocy1apcTBEHHOE ABTOHOMHOE npodeccHoHIbHOE 00pasoBaTeIbHOE YUPEHIICHHE
CEJIABYKCKUI IOJIMTEXHUYECKHUW KOJUTEJDAG:

PaceMOTpeHO

ya sacesanan 1 IMK OYJ1 n OI'CD
B.I'. Pomanosa

« ,‘(\, » LU L “ 2023 1.

ﬂ;;;l okon Ne 7

CoracoBaHo
3amecTd lL{‘.’lb-(,'l}gﬂCKl’O[Xl no YMP

(47

6(! [apabopuia o
« ,_/\n UL LK _2()23 I.

PABOYAS ITIPOT'PAMMA YUEBHOM JUCHUIIJINHBI

OYA.13 BUOJIOI'UA

Cnenuanbaocth: 13.02.11 Texnuveckas IKCIUIyaTauust 1
00CJIy’)KUBaAHHUE YJIEKTPHUYECKOT0 M JIEKTPOMEXaHMYEeCKOI0
o0opynoBaHus (110 OTPACJIAAM)

r.Emabyra, 2023 r.



PaGouas mporpamMmma yq€6H0ﬁ JUCIHHUITIINHBI COCTAaBJICHA HA OCHOBC:

- denepanbHOrO0 TOCYJAPCTBEHHOTO 00pPA30BATENBLHOTO CTaHJApTa CPETHEro
npodeccuoHanbHOr0 o0OpaszoBanmsi 1o crnenuaibHocTH 13.02.11 TexHuueckas
JKCIUTyaTalsi M OOCIy>)KMBAaHUE DSJIEKTPUYECKOIO M DJIEKTPOMEXaHUYECKOrO
o0opynoBaHusi (IO OTpaciisiM) YTBEPKAEHHOIO MPUKA30oM MUHHUCTEpCTBA
oOpazoBanus U Hayku Poccuiickoit @enepaunn ot ot 7 nexadpst 2017 r. Ne 1196
(3apeructpupoBaHHoro B MunucrepctBe toctuninu Poccuiickoit ®@enepanuu 21
nexadps 2017 r. per. Ne49356);

- npuka3za MunucrepcTBa npocsenienus Poccuiickoit @enepaunu ot 01 ceHTA0ps
2022 1. Ne 796 «O BHeceHUMM H3MEHEHUN B (enepanbHble TOCYJIapCTBEHHBIC
oOpa3oBarenbHbIE CTAHAAPTHI CPEAHETO MPO(PECCHOHATEHOTO 00Pa30BAHUS;

- npuka3za MuHucTepcTBa npocBenieHust Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. Ne 732 «O BHeceHUM M3MEHEHHMU B (perepaibHbI TOCYyJapCTBEHHBIM
oOpa3oBaTeNbHbI CTaHAAPT CpeaHEro o0Iero oOpa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa 00pa3oBanusi U Hayku Poccuiickoit @enepanuu ot 17
Mas 2012 1. Ne 413y,

- «IIpumepnoit  paboueil mporpamMmmbel  oO0mIe0Opa3oBaTENbHON  yUeOHOM
muciuiuinael - «buonorus» it mpodeccroHaIbHBIX  00pa30BaTENBHBIX
opranuzauuid, pekoMenaoBanHon @I'bBOY AIIO «MHcTUTYyT pa3BuUTHS
npodeccroHaIbHOTO 00pazoBaHus (Ipotokoi Nel3 ot 29 centsiops 2022 r.);

- JlokanbHoro akta ot «l13» ampens 2022r. «O mnopsiake pa3pabOTKU H
YTBEPKACHHUSI paboYnX MpOrpaMM Y4Y€OHBIX TUCUUIUIMH U MPO(ECCHOHATBHBIX

MOy JIEW.

- PaGouelt mporpaMMbl BOCITUTaHUsI, YTBEPKICHHONW Ha MEIarorudyeckoM COBETE
No5 ot «19» anpens 2023r.

Paspabotana Ilpenonasarens: I"'onoBanosa O.H./
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1. TACTIOPT TPOTPAMMBI YUYEBHOM JUCIIUTIJIVHBI
OVY1.13 buoJsaorus

1.1. O6s1acTh NPUMEHEHUSI IPOTPAMMBI

[Iporpamma  yueOHOW  JUCHUIUIMHBI  SIBISIETCSA ~ YacThlO  OCHOBHOM
npodecCHOHATEHON 00pa3oBaTebHOM TporpaMmbl B cooTBeTcTBHH ¢ DPI'OC 1o
cnequaibHocTsM CIIO, BXoAsuM B COCTaB YKPYITHEHHOM TPYIIIbI CIIEHHUAIbHOCTEN
13.00.00 Jaekrpo- u TemnodHepreruxka: 13.02.11 TexHuueckas sKCILTyaTanuss H
0o0CITy’)KMBaHUE DJIEKTPUYECKOIO U  3JIEKTPOMEXAHUYECKOro 000pynoBaHusd (110
OTpaCIIsSIM).

[Ipodune nomyyaemoro npodeccuoHalIbHOTO 00Pa30BaHUS TeXHOJIOT MY eCKHIA.

1.2. Mecro  y4yeOHOM  JMCHUILUIMHBI B  CTPYKType  OCHOBHOM
npodgecCHOHAILHONH 00pa30BaTeIbHOM MNPOrpaMMbl: JIMCLUUIIMHA BXOJUT B
00111€00pa30BaTEIbHBIN IIUKJL.

1.3. Heaun u 3agauM y4eOHOH AUCHMILVIMHBI — TPEOOBAaHUA K pe3yJibTaTam
OCBOCHUS JUCHUIIHMHBI:

OcBoenune  coxaepxkanusi  ydyeOHoi  mucturuimael OVY/[.13  buonorus
o0ecreunBaeT JOCTUKEHHUE CIAEAYIOLUINX PE3YIbTaTOB:

JIMYHOCTHBIX:

JI 1- oco3Hanune 00y4arommuMHUCs POCCUNCKON rpaXaaHCKOW UACHTUYHOCTH;

JI 2- TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEACIICHHIO;

JI 3 - Halnume MOTHBAMU K OOYUYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JI 4- neneHarnpaBiI€HHOE PAa3BUTHE BHYTPEHHEH MMO3HUIMH JIMYHOCTH HAa OCHOBE
Iy XOBHO-HPABCTBEHHBIX LICHHOCTEN HApOJ0B Poccuiickoi denepanuu,
HMCTOPUYECKUX W HAIMOHAIbHO-KYJIbTYPHBIX TpaauLUi, (OPMHUPOBAHUE CUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIHOHHOTO
MHUPOBO33pEHUS, MPABOCO3HAHUS, HKOJIOTHYECKON KYJbTYpbl, CIOCOOHOCTU CTaBUTh
LEJIN U CTPOUTD JKU3HEHHBIE MJIAHBI.

MeTanpeIMeTHbIX:

M 1 - ocBO€HHbIE 00YHAIOUIUMUCS MEKIIPEAMETHBIC TIOHATUS U YHUBEPCAIbHBIE

y4eOHbIe TeUCTBUS (PETyIATUBHBIC, TO3HABATEIIbHBIE, KOMMYHHUKATHBHBIC);



M 2 - cnocoOHOCTh WX HCIOJB30BaHUSA B IO3HABATENILHOM M COLMATIBHOM
NPaKTUKE, TOTOBHOCTh K CaMOCTOSITEIBHOMY ILJIJAHUPOBAHUIO M OCYILECTBIECHUIO
y4eOHOM  JEATETbHOCTH,  OpraHu3aldd  Y4yeOHOro  COTPYJAHHMYECTBA  C
neJarorudeckuMu  pabOTHHUKAMU M CBEPCTHHKAMHU, K YYacTHIO B IOCTPOCHUU
WHJVBUTyaJIbHON 00pa30BaTEIbHON TPAEKTOPUU;

M 3 - oBiageHue HaBbIKAMH Yy4e€OHO-UCCIIEIOBAaTEIbCKOM, NPOEKTHOM U
COILIMAJIBHOM JESTEIBHOCTH;

npeAMeTHbIX:

IT 1 - chpopMuUpOBaHHOCTH 3HAHUN O MECTE M POJU OHUOJIOTUU B CHCTEME
HAyYHOTO 3HAaHWA; (YHKUMOHAIBHOM TI'PaMOTHOCTH 4YeJlOBEKa Ul pPEIICHUs
KU3HEHHBIX MPOOJIEM;

I 2 -  cpopMuUpOBaHHOCTb  YMEHHUS  PACKpbIBaTh  COJIEp)KaHUE
OCHOBOTIOJIAralomuX OMOJOTHYECKHX TEPMUHOB U MOHSTHM: KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BUJ, MOIMYJISLUS, YKOCUCTEMa, OUOIIEHO3, Orocdepa; MeTadoIu3M
(oOMeH BelIecTB U MpeBpalIeHUEe SHEPTUH), TOMEOCTa3 (CaMOperyisius), OMOCUHTES
Oenka, CTPyKTypHasi OpraHM3aIlisl JKUBBIX CHUCTEM, THMCKPETHOCTh, CAMOPETYIISIINA,
CaMOBOCIIpOU3BEEHNE  (PENpOAYKLHs),  HACIEACTBEHHOCTb,  M3MEHUYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3ALINS;

I 3 - cdopmMupoBaHHOCTH  YMEHHUS  PACKpBIBaTh  COJEpIKaHUE
OCHOBOIIOJIATAIOIMUX OMOJTOTHYECKUX TEOPHUI U THUIOTE3: KJIETOYHON, XPOMOCOMHOM,
MYTallMOHHOMU, YBOJIOIMOHHOHN, IPOUCXOKICHUS KU3HU U YETIOBEKA;

IT 4 - chopMUpPOBAaHHOCTH YMEHHUS PACKPBIBATH OCHOBOIOJATAIOIINE
Oouonornyueckue 3akoHbl W 3akoHoMepHoctu (I. Mennens, T. Moprana, H.U.
Basunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa), rpaHunpl uX NPUMEHUMOCTH K
KUBBIM CUCTEMaM;

[T 5 - mpuobpeTeHHe oOmbBITA TPUMEHEHUS OCHOBHBIX METOIOB HAyYHOTO
MO3HAHMSI, UCTIOJIb3YEMbIX B OMOJOTHU: HAOMIOJEHUS M OMUCAHUS YKUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHU; OpraHu3aliy 1 IpOBEACHHs OMOJIOTMUECKOr0 SKCIIEPUMEHTA,

BBIABHNKCHUA THUIIOTE3, BBISIBJICHUA 3aBUCUMOCTHU MCXKIY HCCIICAyCMbIMU



BEJMYMHAMU, OOBSICHEHUS TIOJYUYEHHBIX Pe3yJIbTaTOB U (POPMYIMPOBAHUS BHIBOJIOB C
UCIOJIb30BAaHUEM HAYUYHBIX MOHATUN, TEOPUN U 3aKOHOB;

IT 6 - chopMHPOBAHHOCTH, yMEHHUS BBIACIATH CYIIECTBEHHBIE TPHU3HAKH
BUPYCOB, KJETOK MPOKAPUOT HAYKAPUOT; OJHOKIETOUYHBIX M MHOTOKJIETOUYHBIX
OpraHU3MOB, BUIOB, OMOTEOIIEHO30B M 3KOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa
BCIIECTB W TMPEBpAIICHUS DJHEPTUU B KIETKe, (POTOCHMHTE3a, IUIACTHYECKOTO H
HHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, MeWo03a, OIUI0JIOTBOPEHHUS,
Pa3BUTHS W Pa3MHOXEHUS, WHIANBUAYATHLHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
OOppOBI 32  CYLIECTBOBaHME, ECTECTBEHHOTO OTOOpa,  BUI000pa30BaHUA,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWUTaHUs, BIMSHUS KOMIIOHEHTOB
DKOCHUCTEM, aHTPOIIOTCHHBIX M3MEHEHHH B OKOCHCTEMax CBOEH MECTHOCTH,
KpyTrOBOPOTa BEIIECTB U MPEBpallleHHe SHEPTUn B buocdepe;

IT 7 - chopMupoBaHHOCTH YMEHHUS TPUMEHATH ITOTYYCHHBIC 3HAHUS IS
00BsCHEHHSI OMOJOTHYCCKUX TIPOIECCOB U SBJICHHUM, JJIS TPUHATHS MPAKTHYECKHUX
pEelICHUI B TMOBCEIHEBHON >XM3HHM C IEJIbI0 OOecredeHus 0e30MacHOCTH CBOETO
3I0POBBS U 3/IOPOBbSI OKPY’KAIOIINX JIFOJICH, COOTIOCHUS 30POBOTO 00pa3a KU3HH,
HOPM TPaMOTHOTO TOBEJCHUS B OKPYXKAIOIICH NPUPOIHON Cpele; MOHWMaHUE
HEOOXOJAMMOCTH  WCIOJB30BaHMS  JOCTIDKEHHWH  COBPEMEHHOW  OWOJoTHH U
OMOTEXHOJIOTHH JIJISl PAallHOHATILHOTO TTPUPOOIIOIH30BaHNUS,

IT 8 - chopMUpOBaHHOCTH YMEHHUS pelIaTh OMOJIOTHYECKHUE 3a7a4U, COCTABIISATh
TCHOTHUITMYECKHUE CXEMBI CKPEITMBAHUS JIJIS1 pa3HBIX TUIIOB HACIICIOBAHUS TIPU3HAKOB
y OPraHu3MOB, COCTaBJISTh CXEMbl MEPEHOCA BEIIECTB M DHEPTUU B IKOCHUCTEMAX
(1Ienu mUTaHus, MUIIEBHIC CETH);

IT 9 - chopMupoBaHHOCTH YMEHHUW KPUTHYECKH OICHWBATh HWH(OPMAIIHIO
OMOJIOTUYECKOTO  COJEpKaHUsS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUSA U3
Pa3IMYHBIX HMCTOYHHKOB (CPEICTBA MacCOBOM HWH(OPMAIMH, HAYYHO-TIOMYJISIPHBIC
MaTepHaJIbl); HHTEPIPETUPOBATh STUUCCKUE ACTICKThI COBPEMEHHBIX HCCIICOBAaHUH B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; PACCMaTPUBATh TII00ATBHBIC SKOJIOTHICCKHE
npo0ieMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO

MTO3HIIHIO;



IT 10 - chopMuUpOBaHHOCTh YMEHUM CO3/1aBaTh COOCTBEHHBIC MHUChMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOTMYECKOHM HH(POpPMALUU M3 HECKOJIbKUX
HMCTOYHUKOB, TPAMOTHO UCIIOIb30BaTh NOHSATUUHBIN anmapat OUOJIOTHUH.

Brimyckuuk, ocBouBmmi ydyeonyro aucuuruimay OVY/JI.13 buosorus, mnomkeH
00J1a/1aTh 3JIEeMEHTAMM 00IIMX M NPO(PeCcCHOHATbHBIX KOMIIETEHIIHIA:

OK 01. Bribupats cioco6sl perieHus 3a1ad npodeccuoHaIbHOM e TEeIbHOCTH
NPUMEHHTENIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcyumecTBisATh NOUCK, aHAIW3 M HWHTEPOPETALHIO HHPOpPMALNH,
HE0OXO0IUMOM ISl BBITOJTHEHUS 3a/1a4 MpodheCcCUOHATBHOM NesATEeIbHOCTH;

OK 03. IlmanupoBaTh M peaqn30BbIBaTH COOCTBEHHOE MNpO(decCHOHATBLHOE U
JUYHOCTHOE PA3BUTHUE;

OK 07. ConelicTBOBaThH COXPaHECHUIO OKpY>Karolen cpenpl,
pecypcocbepexkennto, 3hPEeKTUBHO AEMUCTBOBATH B YPE3BbIYANHBIX CUTYAITUSX;

I[IK 1.1. BeImonHATh HaNAAKy, PETyJIMPOBKY M NHPOBEPKY JIIEKTPUUYECKOIO H
ANEKTPOMEXAHUYECKOTO 000PY/I0BAHMUS.

OcBoenune  coaepkanusi  ydyeOHoi  mucturuimael  OVY/[.13  buonorus
o0ecreynBaeT JOCTHKEHHUE CIEAYIONINX JUYHOCTHBIX Pe3yJbTATOB BOCIIUTAHUA:

JIP 10 - 3a0oTsmumiicst 0 3alIUTe OKPY’KAIOIIEH Cpebl, COOCTBEHHON U Uy O
0€30MacHOCTH, B TOM YHCIIe HU(PPOBOIA.

JIP 13 - T'0oTOBBIN COOTBETCTBOBATh OKUJAHUAM pabOTOAATENICH: aKTUBHBIM,
MPOEKTHO-MBICTSAIIUN, 3P(HEKTUBHO B3aUMOJEHUCTBYIONIUNA M COTPYIHUYAIOIMIUN C
KOJUIGKTUBOM, OCO3HAaHHO BBIMOJHSIONMN  TpodeccuoHanbHbie  TpeOOBaHUS,
OTBETCTBEHHBIN, IIYHKTYaJIbHbIM, TVCLUIITIMHUPOBAHHBIN, TPYI0JIFOOUBBIA,
KPUTUYECKU MBICISAIINNA, TEMOHCTPUPYIOMINNA MPO(HECCUOHATBHYIO KU3HECTOUKOCTD.

ConepxaHve IUCHMUIUIMHBI HMEET MEKIPEIMETHBIE CBA3U C JUCHUILUIMHAMU
obmenpodeccuonanpHoro nukiaa — OI1.05 MarepuanoBeneHue.

JIns mydiiero yCBOGHHMSI y4yeOHOTO MaTepuaja €ro M3JI0KEHHE HEOO0XO0IUMO
MPOBOJIUTh C TPUMEHEHHEM TEXHHUYECKHUX CpPEACTB  OOy4YeHHs, BHJIEO-,

ayJnoMaTCcpruaaIoB, COBPEMCHHBIX IIPOrpaMM KOMIIBIOTCPHOI'O ITPOCKTHPOBAHUS.



B pabouyeil mporpamme JIUCUMIUIMHBI IUTAHUPYETCS HMHIMBHIYalIbHOE
IPOEKTHOE 3a/laHie 00YYaIOIIUXCS C YKa3aHUEM TEeMAaTHUKHU.

Kypc obecrnieueH METOAUYECKUMHU MOCOOMSIMU U YKa3aHUSAMH K BBITIOJHEHUIO
PAKTUYECKUX padoT.

1.4. PexomeHayemMoe KOJHUYECTBO 4YAaCOB Ha OCBOEHHE NPOrpaMMBbl
y4eOHOM AUCHUIINHBI:
00beM 00pazoBaTeIbHOM HArpy3Ku — /2 4yaca, B TOM YHUCJIE:
y4eOHON HArpy3Ku BO B3aUMOJICHCTBUY C TIPETojaBaTeiieM — /2 yaca,

CaMOCTOSITENIbHON pabOThl 00yYaIOLIErocs — He MPeAyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Bua yuyeOHoii padoTsl KoumnuyecTBo
4acoB

O0bem 00pa3oBaTeIbHOI HATPY3KHU (BCEro) 72
YueOHas Harpy3ka BO B3aUMO/IeliCTBUM C NpenojaBaTeiemM 72
B TOM YHCIJIE:

Teopetndeckoe oOyueHue 26
JlaGopatopHbie pabOThI 0
[IpakTruueckue 3aHATUS 40
U3 HUX B (popMe MpakTUYEeCKON MOJATOTOBKU 4
KoHTtposbHbie paboTh 0
[TpoMexyTouHas aTTecTanus 4
Koncynbranms 2
NuauBuayanbHOE NIPOEKTHOE 3a/1aHUE 0
Kypcogas pabota (mpoekT) 0
CamocrosiTesibHas pa0d0Ta 00y4ar01erocs 0

IIpome:kyTounas arrectauus B GopMe KOMIUIEKCHOTO dK3aMeHa BO 2 CEMECTpe




2.2. TemaTu4yeckui NJ1aH U coAepkanue ydeOHoi aucuuniaudabl OY/1.13 buoJsiorus

HanmeHoBaHnue Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOe U MPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), 1a00paTOPHBbIE M MPAKTHYECKHE Oo0bem ®dopmupyemble
pa3iesoB u TeM 3aHATHUS, IPUKJIATHON MOAYJIb 4acos KOMIIeTeHIIMH
Pazpnea 1. KiieTka — CTPYKTYPHO-GYHKIMOHAJBHAS €IMHULA )KUBOT0 18
Tema 1.1. OcHOBHOE coiep:KaHue 2 OK 2
buonorus xak Hayka. | Teoperndeckoe o0y4eHue: 2
O6wast CoBpeMeHHBIE 0Tpaciy OHOJIOTHYeCKIX 3HAaHUN. CBS3b OMOJIOTHH ¢ IPYTHMHU HayKaMu: OHoXuMus, Onodnsnka, ONOHHKA,
XapaKkTepuCTHKa resoreorpadus u ap. Poxp u Mecto 6monornu B popMupoBaHUH COBPEMEHHOW HAyYHOI KapTHHBI MUpPA. Y POBHU OpTraHU3AIHN
JKU3HU JKUBOM Marepun. O0Ias XapaKTepUCTHKA JKU3HH, CBOMNCTBA JKUBBIX CHCTEM. XUMHUYECKUH COCTaB KIETOK
Tema 1.2. OcHOBHOeE coiep:KaHue 6 OK-1
CrpykTypHO- TeopeTnueckoe 00ydenue: 2 OK-2
(yHKIMOHAIbHAS Knerounas teopus (T. [lIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE TONOKEHUS COBPEMEHHOM KIETOYHOM Teopuu. THITBI OK-4
Opranusanys KIC€TOK | kyieToyHOM OpraHU3aluy: IPOKAPUOTHUECKUM U dyKapuoTHUeCKU. OTHOKIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue
MIPOKapHOTHIECKON KiIeTKH. CTpoeHHe 3yKapHoTHIecKol KieTkH. Heknerounsle popMsbl )KU3HH (BHPYCHI, OakTeprodari)
JlaGopaTopHble 3aHATHUS: 2
[TpnoGperenue onbITa IPUMEHEHNS TEXHUKH MUKPOCKOITMPOBAHHSI IPH BHITOJTHEHUH JTA00PAaTOPHBIX PadOT:
JlabopaTopnas
1. JlabopatopHas padoTa «CTpoeHUE KIETKH (PACTEHUsI, )KUBOTHBIE, IPUObI) M KJIETOYHBIC BKIIOYEHUs (KpaxMmall,
KapOTHHOU/IBI, XJIOPOILIACTHI, XPOMOILTACTHI)>»
[ToaroroBka MUKpONpenapaToB, HAOJIIOICHNE C TIOMOIIBI0 MUKPOCKOIIA, BEISIBIICHHUE PA3JIMuUi MEX1y N3y4yaeMbIMH 00bEKTaMH,
(GhopMyIHPOBAHUE BHIBOJIOB
IIpakTHyeckue 3aHATHUS . 2
BupycHble u 6akTeprasibHbie 3a00aeBanus. OOIe TPUHIUITBI UCIIOIB30BaHUS JIEKApPCTBEHHBIX BeulecTB. OCOOEHHOCTH
IIpUMEHEHNS aHTHONOTHKOB. [IpeacTaBneHne yCTHRIX COOOIIEHHH ¢ Mpe3eHTaIHeH, TOArOTOBIEHHBIX M0 MEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IpenoaBaTeaeM
Tema 1.3. OcHOBHOE coJiep:kaHne 4 OK-1
CrpykTypHO- Teopernueckoe o0y4enue: 2 OK-2
(yHKIHOHABHBIC Xpomocomuas Teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA00p KIETOK, TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE
paxropsr XPOMOCOMBI, TAIIONTHBIN 1 AUITONIHbIN Habop. Hykneunossle kucnotsl: JJHK, PHK HaxoxaeHue B KJIeTKe, UX CTPOCHUE U
HaCJICACTBCHHOCTH | yyHkimu. MaTpHyHBIC MPOLIECCHI B KJICTKE: PEILTUKAIlHsI, OnocuHTe3 Oeska, penapaius. [ eHeTHUECKHUIl KO U ero CBOWMCTBRA
IIpakTHyeckue 3aHATHUS: 2
Pemrenue 3aa4 Ha onpeieIeHNE TTOCIe0BAaTeIFHOCTH HyKJICOTH OB, aMUHOKHCIIOT B HOPME U B CITydae U3MEHEHHS
nocjienoBaresbHOCTH HykIeoTuaos JJHK
Tewma 1.4. OcHOBHOE cojiep:KaHne 2 OK-2
O6Mmen BemecTB 1 | Teopernueckoe odyueHue: 2
npeBpaIicHue [TonsTHe MeTabOIN3M. ACCUMITSAIINS U AUCCUMUIISINS — JIBE€ CTOPOHBI MeTabomu3Ma. THuibl oOMeHa BemecTB: aBTOTPO(HBIN U
OHEPruM B KIETKE reTepoTpodHbIi, a3poOHBIH 1 aHadpoOHbIH. [TnacTiyecknii oOMeH. PoTocuHTe3. XeMOCHHTE3
Tema 1.5. OcHoBHOE cofiep:kaHue 2 OK-2
Kusuennsii nukn | Teoperuueckoe 0oyueHue: 2 OK-4

KJIETKH. MUTO3.
Metios

Krnerounslii uuki, ero nepuosl. MUTO3, €ro CTaiuy U NpOUCXOAsIue npolecchl. buonornueckoe 3HayeHre MuTo3a. Meiios u
ero cranuu. [loBenenue xpomocom B Meroze. Kpoccunrosep. buonornueckuii cmpici Meiio3a




KonTtpoabHas padota 1. MosekyJsIpHBIH YPOBEHb OpraHU3AIHH KUBOTO

Pazgen 2. Ctpoenue U (pyHKIIMH OPraHu3Ma 20
Tema 2.1. Ctpoerre | OCHOBHOe CO/lep;KaHue 2 OK-2
OpraHusma Teopernyeckoe o0yueHue: 2 OK-4
MHOTOKIIETOUHbIE OPTaHN3MBI. B3aMOCBS3b OPraHOB M CHCTEMBI OPIaHOB B MHOTOKJIETOYHOM opraHusme. ['omeocras
OpTraHu3Ma M ero NojajepxkKaHue B Ipolecce KU3HEAESITeIbHOCTU
Tema 2.2. OcHOBHOE coiep:kaHue 2 OK-2
DopmbI Teopernueckoe o0yueHnue: 2
Pa3sMHOXKCHHUA @DopMbI pa3MHOKEHHUS OpraHu3MoB. bectonoe u moroBoe pazMHoXkeHne. Busr 6ecronoro pasMaokeHus. [lomosoe
OpraHU3MOB pasMHOkeHue. ["ameToreHe3 y xuBoTHBIX. Criepmarorenes u ooreHe3. CTpoeHHE MOJIOBBIX KIeTOK. OII0J0TBOPCHHE
Tema 2.3. OCHOBHOE coJiep;KaHne 2 OK -2
OHTOreHe3 Teopernueckoe o0yueHue: 2 OK-4
paCTeHI/Iﬁ, I/IH}Z[I/IBI/I,Z[yaJ'IbHOG Pa3BUTUEC OPraHU3MOB. 3M6p1/10reHe3 1 €ro CTaJiuu. HOCT3M6pHOHaHLHLIﬁ nepuon. Craguu
JKMBOTHBIX U MOCTIMOPHOHAIBEHOTO Pa3BUTHS y )KHUBOTHBIX U 4yeloBeka. [IpsiMoe u Henpsimoe pa3BuTHe. bronoruyeckoe crapeHre 1 CMEPTb.
YEJI0BEKa OHTOreHe3 pacTeHuH
Tema 2.4. OcHOBHOE cojiep:kaHue 4 OK-2
3aKOHOMEPHOCTH Teopernueckoe o0yueHue: 2 OK-4
HaCJIeI0BaHUs OCHOBHBIE TIOHATHS TCHETHKU. 3aKOHOMEPHOCTH 00pazoBaHust rameT. 3akoHsl . Menzaesnst (MOHOrMOpHUAHOE U MOJIUTHOPUIHOE
cKpelnuBaHue). BzanMoeiicTBrie reHoB
IIpakTHYecKne 3aHATHS: 2
Pemenue 3a7a4 Ha OoNpeaACICHUE BEPOATHOCTU BOSHUKHOBCHUA HACICACTBECHHBIX IPU3HAKOB ITPU MOHO-, TU-, HOJ'H/IFI/I6pI/II[HOM u
AHAJIU3UPYIOMIEM CKPCIIMBAHUU, COCTABJICHUC TCHOTHITNYCCKUX CXEM CKPCHIMBAHUSA
Tema 2.5. OcHOBHOE coJiep:kaHne 4 OK-1
CueruieHHOE Teopernueckoe o0yueHue: 2 OK-2
HacjIea0BaHUC 3akonsl T. Moprana. CuenjieHHOe HaclieZloOBaHUEe Te€HOB, HapyIllIeHHe crietuieHus. HacneoBanne npu3HAKOB, CIETUICHHBIX C
MPU3HAKOB OJIOM
IIpakTHyeckue 3aHATHUS: 2
Pemenune 3a7a4 Ha oNpeACJICHUC BEPOATHOCTU BO3SHUKHOBCHUA HACJICICTBECHHBIX MMPU3HAKOB IIPU CHECIIJICHHOM HACJIEJOBAaHUU,
COCTaBJICHHE TEHOTHITHYECKHX CXEM CKpEIIMBAHHS
Tewma 2.6. OcHOBHOE coep:KaHue 4 OK-1
3aKOHOMEPHOCTH TeopeTnyeckoe o0yueHue: 2 OK-2
N3MEHYMBOCTH V3meHYMBOCTh MPU3HAKOB. BB NI3MEHUMBOCTH: HAC/IEICTBEHHAsI M HEHACJIEICTBEHHAsL. 3AaKOH TOMOJIOTHYECKHX PS/IOB B OK -4
HacjeacTBeHHOH m3MeHunBocTH (H.M. BaBuios). MyTtanuoHHas Teopusi ©3MEHYMBOCTH. Buabl MyTanuii n IpuYMHBI UX
BOo3HMKHOBeHMs. Kapuornn yenoseka. Haciencreennble 3a0oeBanus yenoBeKa. | eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeJIOBEKa.
Bosnesnu ¢ HaceCTBEHHOM IIPEPACcIIONIOKEHHOCTHI0. 3HaUeHUE METUIIMHCKOM TeHEeTHKHU B IPEAOTBPALLEHUH U JICYCHUH
TeHETHYECKHUX 3a00JIeBaHHUI UesioBeKa
IIpakTnyeckue 3aHATHS: 2
Pemenve 3ama4y Ha onpeiesieHUE THIIA MyTalluy [IPY Mepeaade HaCIeACTBEHHBIX IPU3HAKOB, COCTABIICHUE T€HOTHITNYECKUX CXEM
CKpEIIUMBaHUA
KonTpoabHasi padora 2. CtpoeHne v GyHKIUN OpraHu3Ma 2
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Pa3nen 3. Teopusi 3BoJIOIUMN

Tema 3.1. Uctopuss | OcHOBHOe coepkaHne 2 OK-2
JBOJTFOIIIOHHOTO TeopeTnueckoe o0yueHue: 2 OK-4
y4YeHHUSL. [epsrie sBomonmonHble KoHIennuu (JK.B. Jlamapk, XK.JI. Broddon). Dsomonnonnas teopus U. Hapeura. CHHTETHUECKAS
Mukpo3Boatonus TEOPHS SBOIIOLMHA M €€ OCHOBHBIC ITOJIOKCHHS.
MuxkpoaBomonust. [Tomysinust kak 3JeMeHTapHast eIMHHLA SBOTIOINH. [ 'eHeTHUeCKre OCHOBBI SBOJIIOLIMH. JJIeMEHTapHbIe
(axtops! 3BomoMy. EcTecTBeHHBINH 0TOOp — HaNpaBJIOIU (hakTop 3BoOIMY. BuaooOpa3oBaHue Kak pe3ysbTar
MUKPOIBOJIIOLUH
Tema 3.2. OcHoBHOE cojiep:kaHue 2 OK-2
Maxkpo3BoIIOnHS. Teopernueckoe o0yueHue: 2 OK-4
BosuukHoBenre | Makpossosmonus. PopMbl 1 OCHOBHBIE HampasieHus Makpossotoiuu (A.H. Cesepios). [lyTu n0ocTH)EHUs GHONTOTAYECKOTO
pa3BUTHE XXU3HHU Ha | mporpecca. CoxpaHeHre Oropa3HooOpasus Ha 3emiie.
3emute I'mnoTe3sl ¥ TeOpUK BOSHUKHOBEHUS KU3HM Ha 3emie. IlosBeHre IepBhIX KIETOK M UX 3BOJONHs. [IpoKapHoThI M 3yKapHOTHI.
[TponcxoskaeHHe MHOTOKIETOYHBIX OpraHM3MOB. BO3HHKHOBEHNE OCHOBHBIX IAPCTB SYKAPHOT
Tema 3.3. OCHOBHOE coJiep;KaHne 2 OK -2
IIpoucxoxnenueuen | TeopeTHyeckoe ooyueHue: 2 OK-4
OBEKa — AnTpomnosorus — Hayka o 4enoBeke. CHCTeMaTHYECKOE MOJI0KEHHE YesoBeka. CXOACTBO M OTIIMYMS YENIOBEKA C )KUBOTHBIMH.
AHTPOIIOT€HE3 OCHOBHBIE CTalUH aHTPOTIOTEHE3a. DBOJIOIHSI COBPEMEHHOTO YEJIOBEKA.
YenoBeueckne packl ¥ NX €IMHCTBO. BpeMs 1 ImyTH pacceneHus yenoBeka o mianere. [IpucrmocoO1eHHOCTh YeioBeKa K pa3HbIM
YCIIOBHUSIM CPEJIBI
Paznes 4. JkoJiorust 18
Tema 4.1. OCHOBHOE coJiep;KaHne 2 OK-1
DKOJIOTHYECKUE TeopeTnyeckoe o0yueHue: 2 OK-2
(axropsl 1 cpetbl | Cpejbl 0OUTaHKsS OPTAHU3MOB: BOJIHAS, HA3EMHO-BO3/yIIHAS, TIOYBEHHAS, BHY TPUOPTaHU3MEHHAs. DU3MKO-XMMUUYECKHE OK-7
KU3HU 0coOEHHOCTH cpesi oOuTaHus opranu3MoB. [Iprucroco0eHust OpraHU3MOB K )KU3HH B pa3HbIX cpenax. [IoHATHE SKOIOrHIecKoro
dakropa. Kimaccudukarms sxomorndeckux daktopos. [Ipasmmo muanmyma FO. JInbuxa. 3akon tonepantHoctr B. [llendopaa
Tema 4.2. OcHOBHOE coep:KaHue 4 OK-1
IMonynsuus, Teopernueckoe o0yueHue: 2 OK-2
coolurectsa, DKOJIOrnYecKasi XapakTepUCTHKA BUA U MOITYJIIIMHU. DKOJOTHYecKasi HUIA BUAA. DKOJIOTHUECKHUE XapaKTEPUCTHKH TTOITJISIHN. OK-7
9KOCHCTEMBI CoobmiecTBa 1 3KOCHCTEMBI. brolieHo3 u ero cTpykrypa. CBsS3u MeXAy opraHu3MaMu B OuorieHo3e. CTPyKTypHbBIE KOMIIOHEHTHI
9KOCUCTEMBI: MPOYLEHThI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BemecTB U MOTOK SHEPruu B 3kocucteMe. Tpoduueckue
YPOBHH
IIpakTHYecKne 3aHATHS 2
Tpoq)nqecxne OCIu U CCTHU. OcHoBHBIE TOKA3aTEIN YKOCUCTEMEI. briomacca u MIPOAYKIIWA. DKOJOrMYECKHUE TUpaMHUIbI YHUCEIT,
6nomaccel 1 3Heprud. [IpaBmito mupaMuabl SHEPTHH.
PelieHre npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHHUM 110 IEPEHOCY BELIECTBA U SHEPTUH B IKOCHCTEMaX C COCTABJICHHE
TpoHUUYECKUX 1IeTIei U MUpamMu OMOMAacchl U SHEPTUHI
Tema 4.3. buocdepa | OcHOBHOe coaep:kaHne 2 OK-1
- mobanbHas Teopernyeckoe o0yueHnue: 2 OK-2
SKOJIOTHYECKas Buocdepa — xxuBas obonouka 3emiu. Pazsutne npencrasiennii o 6nocdepe B Tpynax B.M. Bepnanckoro. O6nactu 6nocheps u OK -7
cucreMa ee KOMITOHeHTHI. JKuBoe BemiecTBo 6rocdepbl U ero GpyHKIUM.
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3aKoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHOChephl Kak MI00ATLHON SKOCUCTEMBI. JIMHaAMUYecKoe
paBHOBecHe B orocdepe. KpyroBopoThl BeecTB M OMOT€OXUMHUYCCKUE UKIIBI. [ T00aTbHBIC IKOJIOTHICCKUE MTPOOIIEMBI
COBPEMEHHOCTH

Tema 4.4. Bnusinue
AHTPOIOTEHHBIX
(axTopoB Ha
ouochepy

OCHOBHOE coiep:KaHue

Teopeanecxoe OﬁyquI/IEZ

AHTpOIIOTEeHHBIE BO3JICHCTBUSA Ha Onocdepy. 3arps3HEeHHs KaK BH] aHTPOTIOTEHHOTO BO3ICHCTBHUA. AHTPOIIOTEHHBIE BO3ICHCTBUS
Ha atMocdepy. BosneiicTBusa Ha ruapocdepy. BoznelictBus Ha nmutocdepy. AHTPOIIOreHHBIE BO3AEHCTBUS HA OMOTHYECKHUE
coobmiecTBa. YIriyOIeHHO H3y4aloTCsl OTXO/b], CBA3aHHBIC C ONPEENeHHOH mpodeccuell/cneanbHOCThIO

HpaKanecxne 3aHATHSA:

HpaKTI/I‘{eCKOG 3aHATUC «OTXO)JI)I MIPOU3BOACTBA»

*B ToM 4nciie npodeccHOHATBLHO-OPHEHTHPOBAHHOE COJePKAHNE PAKTHYECKOI0 3aHSATHS

IMpaktuaeckoe 3ausTue «OTX0IBI Ipon3BoACTBaY). Ha 0CHOBE (enepaabHOro KIacCU()UKAMOHHOTO KaTaaora OTX0I0B
OIPEEIATh KJIACC OMIACHOCTH OTXO/OB; arperaTHoe COCTOSHUE U (PU3MIECKy0 GOPMY OTXO0/I0B, 0Opa3yrOIIuXcs Ha pabodeM
MecTe / Ha dTanax IMpOM3BOJACTBA, CBsI3aHHbIE C ONpeielIieHHOH podeccueil/crenuanbHOCThIO

OK-1
OK-2
OK-4
OK-7
IK ...

Tema 4.5. Biausnue
COIMAIBHO-
IKONIOTHIECKHX
(axTopoB Ha
3JI0POBBE YEJIOBEKA

OcHoBHOE COJICpPKaHue

TeopeTnyeckoe o0yueHue:

N

3mopoBhe U ero cocraBisttonie. OaKkTophl, TOJI0KATEIFHO U OTPUIIATEIHHO BIUAIONINE HA OPTaHN3M denoBeka. [Ipobmema
TEXHOTCHHBIX BO3JCHUCTBHUIA Ha 3JI0POBhE YCIIOBEKA (IJICKTPOMATHUTHBIC MOJIS, OBITOBAST XUMUS, U30BITOYHBIC IIYMBI, PAHAIINS 1
T.1.). AJanTanys OpraHu3Ma 4ejoBeKa K (pakTopaM oKpyskaroreii cpenbl. [IpunIune: GopMupoBaHus 30pOBbECOEPETaIOIIEro
noBeaeHus. Pu3nUecKasi akTUBHOCTD U 3JI0pOBbe. BHOXMMIUECKHe aCIeKThl PAIIMOHATBHOTO TUTAHHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTa Ha BEIOOD:

1. JlabopaTopHast pabota «YMCTBEHHAst pab0TOCIIOCOOHOCThY
OgunaieHre METOIaMH OIIpE/IeIeHNUs T0Ka3aTelieil yMCTBEHHOI paboTOCIIOCOOHOCTH, OOBSICHEHHE MTOJYYEHHBIX Pe3yJIbTaToOB U
(dhopmynrpoBaHUE BHIBOIOB (ITMCHMEHHO) C UCIOJIb30BAHUEM HAYYHBIX MOHATHIA, TEOPUI 1 3aKOHOB

2. JlaboparopHas pabora «BnusiHue abnotuueckux (GhakTopoB Ha 4YeJoBeKa (HU3KHE M BBICOKHE TEMIIEPATyPhl)»
W3yueHne MexaHU3MOB aJIalITAIIMK OPraHU3Ma YEIOBeKa K HU3KHM M BBICOKAM TEMIIEPATypaM U OObsICHEHHE MMOJTYISHHBIX
pe3ysIbTaToB U HopMyJIMpOBaHUE BBIBOIOB (IIMCHMEHHO) C MCIOJIb30BAHUEM HAYUYHbIX MOHSATHI, TEOPUN M 32aKOHOB

*B TomM uncie npoeccHOHANLHO-OPUEHTHPOBAHHOE Coiep:KaHue J1a00PaTOPHOIO 3aHITHS

B xauecTBe TPUITEpOB CHIKAIOMINX PAOOTOCTIOCOOHOCTD MCIIOIB30BaTh YCIOBHS OCYIIECTBICHUS MTPO(EeCCHOHATBLHOM
JIeATeIbHOCTH: IIIyM, TeMIeparypa, pusndeckasi Harpyska u T.J1.

OK-2
OK-4
OK-7
IIK ...

KonrtpoabHnas padora 3. TeopeTnueckue acleKThl SKOJIOT I

IIpogeccuonaILHO-OPUEHTUPOBAHHOE COlep:KaHue (coAepKaHNe NPUKJIAAHOTO MOAYJIsI)

Pa3znea 5. buoJjiorust B JKU3HHU

Tema 5.1.
BuorexHosoruu B
J)KHU3HM KaXK10I0

OcHOBHOE COJIepKaHue

TeopeTuquKoe COJICPKaHuEe:

BuotexHomorus xak Hayka ¥ mpou3BoAcTBO. OCHOBHBIE HANIPABJICHUS COBPEMEHHOH OMOTEeXHOIOTHH. MeToIbl OMOTEXHOJIOTHH.
OOBEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHIECKUX M TeHETHYECKUX dKCIIepUMEHTOB. [IpaBuiia moucka u aHammsa
O6mo3K0IOTHYEeCKO HH(OPMAIMY U3 Pa3IMYHBIX UCTOYHUKOB (Hay4dHAs ¥ y4eOHO-Hay9IHas IUTepaTypa, CPeAcTBAa MaCCOBOM
nHpopManuu, cetb UHTEpHET U Apyrue)

NN~ (00

l'[palcTuquKne 3AHATHA:

OK-1
OK-2
OK-4
IK ...
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Keiicpl Ha aHaIM3 MHGOPMALMN O HAYYHBIX JOCTIDKEHHAX B 00JIACTH F€HETHYECKUX TEXHOJIOTHH, KIETOYHOH HHKEHEePHH, 2
MUIIEBBIX OMOTEXHOJIOTHH. 3anura Kelica: npe/ICTaBIeHHe PEe3yJIbTaTOB PEIIeHHUs] KeHCOB (BBICTYIUICHHE C NPe3eHTalIHei)
*B Tom unciie npodeccnoHaILHO-0PHEHTHPOBAHHOE CO/IEPKAHUE MPAKTHYECKOT0 3aHATHS 2
Tema 5.1 obs3aTenbHa 71 M3YYEHUS CTYISHTaMH BCEX NMpodeccuii/crnennaibHOCTeH
Tema 5.2.3. OcHOBHOE coiep:KaHue 4 OK-1
buorexnosorun u IIpaKkTHYecKHe 3aHATHI: 4 OK-2
TeXHHYCCKHE Pa3BuTHE OMOTEXHOJIOTHIA ¢ MPUMEHEHHEM TEXHUUECKUX CUCTEeM (OMOMHKeHepusi, OMonHpOopMaTKa, OMOHUKA) U FX 2 OK -4
CHCTEMBI MIpUMEHCHNE B )KU3HU YEIIOBEKa, TOUCK U aHAIHN3 WHPOPMALIUN U3 PA3INIHBIX MICTOYHUKOB (HayYHAs U y9eOHO-Hay9IHAs 1K ...
JHUTEPATypa, CPECTBA MacCOBOI HH(pOpMaLUH, ceTh VIHTepHeT u npyrue)
Keiicbl Ha aHaaM3 HHPOPMAITUHU O PA3BUTHH OHOTEXHOJOTHH C MPUMEHEHHEM TEXHIUUSCKHUX CHCTEeM (TI0 TPYIIaMm)
3amura kefica: [IpencrapneHne pe3ynbTaToB PENICHUS KeiicOB (BBICTYIUICHHUE C TIPE3CHTAINCH) 2
KoncyabTanuu 2
IIpomexyTouHasi aTTecTanms B (popMe KOMIIEKCHOTO JK3aMeHa 4
Bcero: 72

Jl1sl XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOr0o MaTepualla UCIOJIb3YIOTCs Ccielyrolue 0003HaueHus:

1 — o3HakOMUTENbHBIN (y3HaBaHUE paHEE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2 — penpoayKTHUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pasily, MHCTPYKLIUHU WU 11O/ PYKOBOJICTBOM);

3 —  TOpOAYKTHBHBIH  (IUTAHUPOBAaHME M CAaMOCTOATENBHOE  BBIMOJIHEHUE  JESITEIbHOCTH,  PEIICHUE

NpoOJIeMHBIX  3aja4
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3. YCJOBMUS PEAJIM3AIIMY YYEFHOM JUCITUITIJIUHBI

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTE€PHAJTbHO-TEXHUYECKOMY
o0ecneveHmIo:

Peanuzanust yueOHON JUCHUIUIMHBI TPeOyeT Haluyus y4eOHOro kaOuHeTa
«buosorumy.

OO6opynoBaHue yueOHOTO KaOMHETa:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- paboyee MecTo MpernoaBaTes.

Texnuueckue cpeacTsa 00yyeHUs:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUEHUEM;
- MyJIbTUMEIUA TPOCKTOP / MHTEPAKTUBHAS JTIOCKA;
- ayIMOCUCTEMA.

3.2. UndopMmannoHHoe odecnevyeHrne 00ydeHus :

Ilepeyenbr pexoMeHayeMbIX Y4YeOHbIX u3AaHui, W HTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOUYHUKH:

1. B.H. Koncrantunos, buosorust: st CTyA€HTOB YUPEKIECHUN cpe. mpod.
oOpazoBanusl. - M., M3gatenbckuit neHTp «Akanemus», 2020.

JIOTOJIHUTEIbHBIE UCTOYHUKHU:

1. benses, J.K. buomorus. O6mas Ouonorus. 10-11 kmaccel.: y4e0.mis
o011e00p. yupexnenuid: 6a3zoBbiii ypoBenb / JI.K. bensies, IIH. bopoaun, H.H.
BoponnoB u ap. noa pea. HA.K. bemsery JI . M . Jsimmmuua; PAH, PAH
obpasoBanus. - M.: [IpocBemenue, 2018. - 304 c.

2. Kamenckuii A.A., KpukcynoB E.A., Ilaceunuk B.B. buonorusa. Oomas
ouomnorus. 10- 11 k. — M., JIpoda, 2018.

3. KoncrautunoB B.M. pexn. buonorust mis npodeccuilt u crnenraibHOCTEN
TEXHUYECKOTO W €CTECTBEHHO-HAay4yHOro  mpoduied:  yd4eOHUK s
CTyn.yupexaeanii  cpen.npod.oopazoBanuss / B.M. Koncrantunos, A.l.

Pe3anoB,E.O. ®@aneera; nox pea. B.M. Koncrantunosa.  2-e usa., crep. — M.:



N3narenbckuii neHTp «Axkaaemusi», 2016.- 320 c. 4. Nonuesa A.1O., Topranos

A.B. buosorns B cxemax u taoiaumax — M.: Dckumo, 2013
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHHUSI YUEBHOI
JUCHUILIAHBI

KoHTposmb © oOIlGHKa pPe3yibTaTOB OCBOCHUS Y4YE€OHOW JIHCIMIUIAHBI
OCYILECTBIISIETCA IPENOAABATENIEM B INPOLECCE NPOBEACHUS IMPAKTUUYECKHUX

3aHATAA ©W JabopaTopHbIX padoT,

TCCTUPOBAHUA, a TaAKIKC BbIIIOJHCHUS

06y‘{aI-OHIHMI/ICH HHAWBUYAJIbHBIX BaHaHI/Iﬁ, ITPOCKTOB, I/ICCJIGILOBaHI/II\/JI.

O01as KoMneTeHus

Pasgen/Tema

Tun oeHOYHbIX MEPONPUATHI

Pa3gen 1. Knerka — cTpyKTYypHO-
(pYHKIHOHATBHAS eAMHUIA KUBOT'O

Kontpompras padota « MoneKyIspHbIit
YpOBEHb OPTaHU3ALNH )KUBOTO»

OK 02

Buomorus xak Hayka. O0mas
XapaKTePUCTUKA YKU3HH

3anoHeHre TaOIHUIEI C OITMCAHUEM METOIOB
MHUKPOCKOTUPOBAHUS C UX JJOCTOMHCTBAMH U
HEJIOCTATKAMH.

3amomHeHne TaOMUITH « BKitag yaeHBIX B
pasBUTHE OHOJIOTHNY

3anoyiHeHHE CPaBHUTEIHHON TaOIUIIBI
CX0ACTBa U pa3ﬂ14q14171 JKHUBOI'O U HC X KXUBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKINOHAIBHAS
OpTaHM3aIis KIETOK

OueHnBaemast AUCKYCCHA MO BONPOCAM JEKIUH
Pa3paboTka MeHTaIBHOM KapThI IO
Kaccu(puKamuy KJIETOK M UX CTPOCHUIO Ha IIpo-
1 9yKapHOTHYECKHX U T10 APCTBaM B MUHH
rpyImmax

BemmonHeHue u 3amunTa 1a60paTOpHBIX PadoT:
«CtpoeHue KJICTKH (pacTeHUS, )KUBOTHEIE,
IpuObI) U KJIETOYHBIE BKIIOYEHHUS (Kpaxmad,
KapOTHHOU/IBI, XJIOPOIUIACTHI, XPOMOILIACTHI )»
IIpaxTuyeckoe 3anarue. [IpeacraBieHne yCTHBIX
COoO0IIEeHNH ¢ pe3eHTaluel, I0Ar0TOBICHHBIX
IO MIEPEYHI0 HCTOYHUKOB, PEKOMEH/I0BaHHBIX
MpernoiaBaTeneM

OK 01
OK 02

CrpykTypHO-(pyHKINOHAIBHbIE
(haKTOpBI HACIIECTBEHHOCTH

OpOoHTANBHBIN 0IPOC

Paspabotka rimoccapus

Peuienue 3aau Ha onpenienieHue
MOCJIEIOBATEIBHOCTH HYKJIEOTHIOB,
AMHWHOKHUCJIOT B HOPME U B CJIydac U3MCHCHUSA
nocneaoBateabHOCTH Hykieotu0oB JJHK

OK 02

OOMeH BeIeCcTB U IIpeBpalIcHNe
SHEpPTHUHU B KJIETKE

OpOoHTANBLHBIN 0IpOC
3aronaHeHNe CPaBHUTEIBHON TaOIHUIIBI
XapaKTEePUCTHK THIIOB OOMEHa BEIECTB

OK 02
OK 04

JKM3HEHHBIH IHUKIT KJIETKH. MHTO3.
Meiio3

Ob6cysxaeHne o BOIIpocaM JEKINH
Pa3paboTka JeHTHI BpeMEHH KU3HECHHOTO
HKJIa

Pazpnen 2. Crpoenne u pyHKUUM
Opranmusma

KontponsHas padora “CrpoeHue u GyHKINH
opranuzma’”

OK 02
OK 04

Crpoenne opranmsma

OrneHnBaemMast TUCKYCCHS

Pa3paboTka MeHTaIBHOM KapTHl TKaHEH,
OpPTaHOB M CHCTEM OPTraHOB OPTaHM3MOB
(pacTeHus, )KUBOTHBIE, YEIIOBEK) C KPATKOM
XapaKTepUCTUKOHN nX QyHKIHHA

OK 02

(D()pMI)I Pa3MHOKEHHS OpTaHU3MOB

DpoHTaNBHBIN OIIPOC

3arojHeHUe TaOIHUIBI C KPaTKOH
XapaKTEepPUCTUKON M prMepamMu (hopm
Pa3sMHOXKEHHUS OPTaHU3MOB

OK 02

OHTOTEHE3 PaCTeHUH, )KUBOTHBIX U

Pa3paboTka JeHTHI BpeMEHH C XapaKTePUCTUKOH
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OK 04

YCJIOBCKa

3TaIroB OHTOTEHE3a OTAEIbHOM IPyNIon
KUBOTHBIX U YEJIOBEKA 110 MUKPOTPYTIIIaM
Tect/ompoc

CocraBieHne JKU3HECHHBIX IIUKIIOB PACTEHHI 1O
otaenaM (MOXOBHIHBIC, XBOIIICBHUIHEIC,
ManOPOTHUKOBU/IHBIE, TOJIOCEMEHHbIE,

MOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH HACJICIOBAHUS Paspabotka rimoccapus
OK 04 OpoHTAIBHBIN OIIPOC
TecT 1o BompocaM JEKIUU
Pemenne 3amau Ha onpesieieHNE BEPOSTHOCTH
BO3HMKHOBEHHS HACIICACTBEHHBIX PU3HAKOB
IIPY MOHO-, TU-, TOJTUTHOPUIHOM H
AQHAJTM3UPYIOIEM CKpEeIlMBaHUM, COCTaBIICHHUE
TEHOTHITNYECKUX CXEM CKpEIBAHUS
OK 01 CuenieHHOe HacneqoBaHue mpu3HakoB | Tect
OK 02 Paspabotka rimoccapus
Pemenne 3aga4 Ha onpeeNICHHE BEPOSTHOCTH
BO3HMKHOBEHHS HACIIECACTBEHHBIX PU3HAKOB
IIPH CLETIICHHOM HacJIeJOBAaHHUH, COCTABIICHUE
TEHOTHITNYECKUX CXEM CKpPEIIUBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYHBOCTH Tecr.
OK 02 Pemenue 3amau Ha onpeseeHNe TUIIA MyTalluu
OK 04 IIpU Tiepeiadye HacJeACTBEHHBIX TPU3HAKOB,
COCTaBJICHHE T€HOTHITNYECKUX CXEM
CKpEIINBaHUSA
Paznen 3. Teopus 3Bos10onMn Kontponsnas pabota “Teoperndeckue
ACIEKThI 3BOJIIOLIMH KU3HHU Ha 3emie”
OK 02 Hcropus 3BOIIOLIMOHHOIO YYEHUS. OpOHTANIBHBIN 0IIPOC
OK 04 Miuxkpo3BoTonus Pa3paboTka rioccapus TepMUHOB
Pa3paboTka JeHTH BpeMeHH pa3BUTHA
9BOJIIOIIIOHHOTO YUECHUS
OK 02 MakposBomtonusi. BosHukHOBEHHNE U OueHuBaeMasi AUCKYCCHS: UCIIOJIb30BAHUE
OK 04 pa3BUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTHYECKON TEPMHUHOJIOTHH 1
CHUMBOJIMKH IJIS1 JOKA3aTeIbCTBA POACTBA
OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIT
Pa3paboTka eHTHl BpeMeHN BOSHUKHOBEHUS 1
Pa3BUTHS KHU3HU Ha 3emiie
OK 02 [IpoucxoxaeHne yenoBeka — DpOoHTABHBIN OIPOC
OK 04 AQHTPOTIOTEHE3 Pa3paboTka JeHTH BpeMEHH POUCX0XKICHHUS
YeJloBeKa
Paznea 4. JkoJiorus
OK 01 Dxonorudyeckue GaKTOPHI H CPEbI Tect mo 3K0IOTHIECKUM (haKTOpaM U CpeaaM
OK 02 KU3HU JKU3HU OPTaHU3MOB
OK 07
OK 01 IMomynsust, coobuiecTa, skocucTeMsl | COCTaBICHHE CXeM KPyTrOBOPOTa BEIIECTB,
OK 02 HCIOJIB3YS MaTepUabl JEKIUH
OK 07 Pemenue npakTuko-OpueHTUPOBAHHBIX
pacdeTHbIX 3a/IlaHHH 110 IEPEHOCY BEIIECTBA U
9HEPIUU B SKOCHCTEMAX C COCTABICHUE
TpoHUUIECKNX IeNel U mupamMua GMOMacchl U
SHEpPIruu
OK 01 buocdepa - rmobanpHast skogorudeckas |OneHuBaeMas JUCKYCCHs
OK 02 cucreMa Tect
OK 07
OK 01 Bnusaue antponoreHssix pakropos Ha |Tecr
OK 02 6uoctepy [TpakTryeckas pabora “OTx0abl MPOU3BOACTBA”
OK 04
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OK 07

OK 02 BnusiHre conuanbHO-IKOIOrHUECKUX OneHuBaemast JUCKYCCHS

OK 04 (hakTOpOB Ha 3J0POBBE YEIOBEKA Brinmonnenue nabopaTopHoii paboThl Ha BHIOOP:

OK 07 "VYMcTBeHHast paboTOCIIOCOOHOCTB",
"BausiHue abuoTHdecknx (pakTopoB Ha YeIoBeKa
(HU3KHUE U BBICOKHE TeMIeparypsl)"

Paspean 5. BuoJiorust B :Ku3HU 3amuTa Keiica: mpeacTaBICHNE pPe3yIbTaToOB

peLIeHNUs KEHCOB (BBICTYIUICHHE C
TIpe3eHTAINCH)

OK 01 BbuotexHonoruu B )KU3HU KaXKI0r0 BeimonHenue keiica Ha aHanu3 HHGOPMAIMH O

OK 02 HaY4YHBIX JOCTH)KEHHSX B 00J1aCTH

OK 04 TEHETUYECKUX TEXHOJIOTUH, KIETOUHOU
WH)KEHEPUH, THIIEBBIX OMOTEXHOJIOTUH (110
TpYIIIaM), TIPEICTABICHUE PE3yIbTaTOB
pelieHus KelcoB

OK 01 [TpoMeinieHHast GMOTEXHOIOTHSA BermonaeHue keiica Ha aHanu3 MHGOPMAIIH O

OK 02 Pa3BUTUH NPOMBIIIICHHONH OMOTEXHOJIOTHH (10

OK 04 rpymnmnam), IpeAcTaBlIeHUE Pe3yIbTaTOB
peleHus Keiico

OK 01 CouunanbHO-3THYECKUE aCIEKThI BrimonaeHme ketica Ha aHaIu3 HHPOPMAIHA 00

OK 02 OmoTexHONOTUI STHYECKUX aCIEKTaX Pa3BUTHS OMOTEXHOIOTHH

OK 04 (10 TpymmaMm), MpencTaBIeHUE PE3yIbTaTOB
pelieHus Kecon

OK 01 buortexHonoruu u TeXHUUECKUE BerinonHeHue kelica Ha aHanu3 HHGOPMAIHH O

OK 02 CUCTEMBI pa3BUTHUsI OMOTEXHOJIOTHI C TPUMEHEHUEM

OK 04 TEXHUYECKHUX CHUCTEM (TI0 TpyImIam),

IIpeCTaBICHNE PE3yIbTaTOB PEIICHHUs KeHCOB
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