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PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- @enepalbHOIO  TrOCYAAPCTBEHHOrO0 00pa30BaTENIbHOTO CTaHJApTa CPEIHEro
npodecCHOHAIBHOTO 00pa3oBanus 1o crnenuanbHoctd  15.01.05 Caapuiuk
(py4HOH M YaCTUYHO MEXAHU3WPOBAHHOW CBapKH(HAIUIABKH) YTBEPKIAECHHOTO
npuka3oM MunHuctepcTBa oOpa3zoBanusa U Hayku Poccuiickoii @eneparuu ot 29
auBapst 2016 r. N 50 (3apeructpupoBano B Muntocre Poccun 24.02.2016 N
41197);

- mpuka3a MunucrepctBa npocsetenus: Poccuiickoit denepanuu ot 01 ceHTaOps
2022 r. Ne 796 «O BHeceHMM H3MEHEHUN B (pernepanbHble TOCYJapCTBEHHBIE
o0OpasoBaTeIbHbIE CTAHAPThI CPEIHETO MPOPECCUOHATIEHOTO 00pa30BaAHUS»;

- npuka3a MuHucrepcTBa npocsenienus Poccuiickon @enepanun ot 12 aBrycra
2022 r. Ne 732 «O BHeceHMM H3MEHEHHMH B (penepanbHbli rocyJapCTBEHHBIM
o0Opa3oBaTeNbHbI CTaHJApT CPENHEro oOLIero o0pa30BaHUs, YTBEPHKIACHHBIH

npukazoM MuHHCTEpCcTBa oOpa3zoBaHus U Hayku Poccuiickoit deneparuu ot 17
Mas 2012 r. Ne 413x»;

- «lIpumepHoit pabGouelt mporpamMmbl  00IIe0Opa3oBaTEILHON  YUCOHOM
muciuiuinabl - «buonorus» s mpodeccHoHaTbHBIX  00pa30BaTEIIbHBIX
opranuzanuii, pexomenaoBanHor @®I'bBOY OIIO «MHCTUTYT pa3BUTHS
npodeccruonanbHoro oobpazoBanus» (mpotokona Nel3 ot 29 centsaops 2022 r.);

- JlokanbHoro aktra ot «l13» amnpens 2022r. «O nopsake pa3pabOTKU H
YTBEPXKACHHUSI pabounX MporpaMM ydeOHBIX AMCHMUILIUH U MPOo(hecCHOHATbHBIX

MOJTyJIEW.

- Paboueil mporpammbl BOCHUTAaHUS, YTBEPKIEHHONH Ha MEJAaroru4eckom
coBere Ne 5 ot «19» anpens 2023 r.

Pazpa6oran(a) IlpenomaBarens: ['onoBanora O.H./
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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUTIIVHBI
OVY /.13 buoJiorust

1.1. O6s1acTh NPUMEHEHUSI TPOTPAMMBI:

[Iporpamma  y4yeOHOM  JUCHUIUIMHBI ~ SIBJISIETCA  YacThl0O  OCHOBHOM
npodeccuoHaIbHOW 00pa3oBareNbHONM TporpaMmbl B cootBeTcTBUUM ¢ DPI'OC mno
cneunanbHocTsIM CIIO, BXOASIIMM B COCTaB YKPYIMHEHHOW TPYIIIbI CIEIUATIbHOCTEN
15.00.00 Mammnocrpoenue: 15.01.05 Cpapmuk (py4HOM M YaCTUYHO
MEXaHU3UPOBAHHOMN CBAapKU(HAIUIABKH).

[Tpodunp moaydgaemoro nmpogecCuoHaILHOT0 00pa30BaHUS TEXHOJOTHYEeCKHIA.

1.2. Mecro  y4eOHOH  JMCHUIUIMHBI B CTPYKTYpe  OCHOBHOM
npogeccuoHaIbHOM 00pPa30BaATEJbHON MNPOrpaMMbl: JUCUUIUIMHA BXOJIHUT B
00111e00pa30BaTEIbHBINA UK.

1.3. Hean u 3agaym y4eOHOH AUCHUILUIMHBI — TPeOOBAHUS K pe3yJbTaTaM
OCBOCHMS TUCIHUILINHBI:

OcBoenue conepxkanust yueOHnoi pucuurinael OY /1.3 buonorus obecnieunBaet
JOCTUKEHHUE CIEAYIOINX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

JI 1- oco3Hanue 00y4aromMUMHUCs POCCUNUCKOM IpaXJaHCKOW UICHTUYHOCTH;

JI 2- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

JI 3 - HalMuMe MOTUBAIMU K OOYUYEHUIO U JUYHOCTHOMY Pa3BUTHIO;

JI 4- nenenanpaBiIeHHOE PAa3BUTHE BHYTPEHHEW NO3HWLMM JIUYHOCTH HA OCHOBE
Iy XOBHO-HPaBCTBEHHBIX LICHHOCTEN HapOJ0B Poccuiickoi denepanuu,
HUCTOPUYECKUX W HAIMOHAIBHO-KYJIbTYPHBIX TpPaauluid, (GOPMHUPOBAHUE CUCTEMBI
3HAYUMBIX LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHUPOBO33PEHUS, MPABOCO3HAHUSI, IKOJIOTHYECKON KYJIbTYpbl, CHOCOOHOCTU CTaBUTH
LU U CTPOUTH KU3HEHHBIE TJIAHBI.

MeTanpeaMeTHbIX:

M 1 - ocBOeHHbIE 00YYAIOUTUMUCS MEKIIPEAMETHBIC MOHATHUS U YHUBEPCAbHbIE

y‘Ie6HBIe I[CﬁCTBH?I (pCI‘yanTI/IBHBIe, II03HAaBaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIC);



M 2 - cmocoOHOCTh WX HCIONB30BAaHUS B IO3HABATENIBHOW M COIMAJIBHOM
MPaKTUKE, TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM  JIeATeNIbHOCTH, OpraHuM3alMi  y4eOHOro  COTpyJAHMYECTBa  C
NeJarortieckuMu pabOTHUKAMU M CBEPCTHUKAMHU, K YYacCTHIO B TOCTPOCHUU
MHJUBUyaJIbHOW 00pa30BaTeIbHON TPAEKTOPHUU;

M 3 - oBimajgeHHEe HaBbIKAMH YYE€OHO-HCCIEAOBATEIBLCKOM, MPOSKTHOW M
COLIMAIbHOM AESATEIbHOCTH;

NnpeAMeTHbIX:

IT 1 - chopMupoBaHHOCTH 3HAHUN O MECTE W POJU OHOJOTUU B CHUCTEME
HAy4YyHOTO 3HaHUA, (YHKIHMOHAIHHOM TPaMOTHOCTU 4YEJIOBEKa ISl PEIICHUS
KU3HEHHBIX MPOOJIEM;

I 2 -  chopMHUPOBAHHOCTL  YMEHUSA  PACKPBIBATh  COJEpKAHUE
OCHOBOTIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U TOHSTUN: *KU3Hb, KJIETKA, TKAHb,
opraH, OpraHu3M, B, MOIYJISALH, YKOCUCTeMa, OMOIIeHO03, Orocdepa; MeTaboau3mM
(oOMeH BelIecTB U IpeBpaIlieHne YHEPTUH ), TOMEOoCcTa3 (CaMOperyJisius), ONOCUHTE3
Oenka, CTPYKTypHasl OpraHHW3aIlvs KUBBIX CHCTEM, ITUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCTIpOM3BEICHUE  (PEMpOyKLHUs),  HACJIEJACTBEHHOCTb,  HW3MEHYHBOCTb,
AHEPro3aBUCUMOCTh, POCT U Pa3BUTUE, YPOBHEBAS OpraHU3aIlus;

IT 3 -  chopMHUpOBAaHHOCT,  YMEHUSA  PACKPBIBATh  COJIEpPKAHUE
OCHOBOITOJIATAIOIIUX OMOJOTUYECKUX TEOPUH U TUIOTE3: KIETOUYHOH, XPOMOCOMHOIM,
MYTallUOHHOM, SBOJTIOIIMOHHOM, MPOUCXOXKICHUS KU3HU U YEIIOBEKA;

IT 4 - cdopMupoBaHHOCTH YMEHHUS PACKpPhIBAaTh OCHOBOTIOJATAIOIIHE
Oouosiorndyeckue 3akoHbl W 3akoHomepHocTH (I'. Menaens, T. Moprana, H.U.
BaBunosa, 3. I'ekkens, @. Mrwomiepa, K. bapa), rpanunbl Ux NpUMEHUMOCTU K
KUBBIM CHCTEMAaM;

IT 5 - mpuobOpereHue ombITa NPUMEHEHHUS] OCHOBHBIX METOJOB HAyYHOTO
MO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTWU: HAOIIOJCHUS U OMUCAHUS JKUBBIX CHCTEM,
NPOLIECCOB U SIBJICHUH; OPTaHU3allMK U TIPOBEJICHUS OMOJIOTUYECKOTO KCIIEPUMEHTA,

BBIABUWIKCHUA THIIOTC3, BBIAABJICHUA 3aBUCUMOCTHU MCIKIY HCCJICyCMbIMHA



BEJIMYMHAMH, OOBSICHEHUSI TIOJTYYE€HHBIX PE3YJIbTaTOB M (DOPMYITHMPOBAHUS BHIBOJIOB C
WCIIOJI30BaHNEM HAYUYHBIX TTOHSATUN, TEOPUIN U 3aKOHOB;

IT 6 - chopMuUpOBaHHOCTH YMEHHSI BBIJIENSATh CYIIECTBEHHbIE MPU3HAKU
BUPYCOB, KJIETOK MPOKAPUOT HAYKAPUOT; OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BHUJIOB, OMOTEOIIEHO30B U DKOCUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa
BCIIECTB W IIPEBpAIlCHHUS JHEPTHMM B KIETKe, (OTOCHMHTE3a, IIIACTHYECKOrO U
DHEPreTUYECKOro OoOMeHa, XEeMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJOTBOPECHUS,
Pa3BUTUS U PA3MHOXKEHUS, WHIUMBHAYaJbHOIO Pa3BUTUA OpraHu3Ma (OHTOIeHE3a),
OOpbOBI 32  CYIIECTBOBAHME, €CTECTBEHHOro OTOOpa, BHJI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefle OOWUTaHWs, BIMSHUSA KOMIIOHEHTOB
ADKOCHCTEM, aHTPONOTCHHBIX W3MEHEHUH B JKOCHUCTEMaxX CBOEH MECTHOCTH,
KpyTroBOpOTa BEIIECTB U MPEeBpaIlicHrue YHEePTuu B 6uocdepe;

IT 7 - chopMUpPOBAHHOCTh YMEHHUS TPUMEHSTH TOJYYCHHBIC 3HAHUS IS
00OBSICHEHUS OHMOJIOTHYECKUX IPOIECCOB M SBICHHUM, JUIS MPUHATHS MPAKTHUYCCKUX
pelieHruii B TIOBCEJIHEBHOM JKM3HM C IIEbI0 OOecreueHuss 0e30MacHOCTH CBOETO
3I0POBbBS U 37IOPOBbSI OKPY’KAIOIINX JIFOJICH, COOTIOEHUS 3JOPOBOTO 00pa3a KU3HH,
HOPM TpPaMOTHOTO IIOBEJACHHUS B OKPYXaOUIEW NPUPOJHON cpele; MOHUMaHUE
HEOOXOJIMMOCTH  UCIOJb30BaHUS  JOCTIKEHUN  COBPEMEHHOW  Ouojoruu U
OMOTEXHOJIOTHH JIJII pallHOHAIBHOTO TIPHPOIOTIOIb30BAHHS;

IT 8 - chopMupoBaHHOCTE YMEHUS pelIaTh OMOJOTHUUECKHE 3a/1aul, COCTABIIATh
TEHOTUIMMYECKUE CXEMbI CKPEIIMBAHUS JJIs1 pa3HBIX THUIIOB HACJIEIOBaHUS MPU3HAKOB
y OpPraHu3MOB, COCTaBJISITh CXEMbI MEPEHOCA BEIIECTB M SHEPTHMU B IKOCHUCTEMAaxX
(TIenu muTaHus, MUIIEBLIC CETH);

IT 9 - chopmMupoBaHHOCTH yMEHWUN KPUTUYECKH OIICHUBATh HH(POPMAIIHUIO
OMOJIOTMYECKOTO  COJIepKAHUs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3JIMUHBIX HMCTOYHUKOB (CpeACcTBa MaccoBOM HMHGpOpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl); UHTEPIPETUPOBATh dTUYECKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHUM B
OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHMH; PACCMaTPUBATh TJI00ATBHBIC KOJIOTHYECKHE
MpoOJIEMBbI COBPEMEHHOCTH, (OPMHPOBATH O OTHOIICHHWIO K HUM COOCTBEHHYIO

MTO3HIIHIO;



IT 10 - chopmupoBaHHOCTH YMEHUH CO37aBaTh COOCTBEHHBIE NMHCbMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE OHOJOTMYECKOM HH(POPMALMH U3 HECKOIbKUX
MCTOYHHUKOB, TPAMOTHO MCITI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

Brimycknuk, ocBouBmmi y4ueObHyro nucuuiuimay OVY /.13 buomorus, nomkeH
00J1a71aTh 3JIeMeHTAMM 00X M NPOodeCcCHOHATbHBIX KOMIIETEHIIUIA:

OK 01. Beibuparts croco0bl peiieHus 3a1a4 npodeccuoHaIbHON NeITeTbHOCTH
IPUMEHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTh COBpPEMEHHBIE CpEICTBAa IIOHMCKA, aHaiau3a M
UHTepHpeTanuu uHGOpMAIUU ¥ WH(POPMAIMOHHBIE TEXHOJOTHUU IS BBITIOJHECHUS
3a/1a4 podheCCUOHAIBHOU JIeITeIbHOCTH;

OK 04. D¢ hexTrBHO B3aMMOECICTBOBATH U pabOTaTh B KOJJICKTUBE U KOMaH/IE;

OK 05. OcymectBisiTh YCTHYHO M NHUCbMEHHYK) KOMMYHHKAIIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoil ®enepanm ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA,

OK 07. CopneiicTBOBaTH COXpPaHEHUIO OKpYyXKarouen Cpebl,
pecypcocOepexeHlo, NPUMEHATh 3HaHWs OO0 W3MEHEHHWU KIMMaTra, HPHUHIIHUIIBI
OepeXIMBOTO  MPOU3BOJCTBA, J(P(GEKTUBHO JEHCTBOBATb B  YpE3BhIUAMHBIX
CUTYaLMSIX;

OcBoenne  coaepkanuss  ydeOHor  mumcruiuimabl OY/[.13  buonorus
o0ecreynBaeT JOCTHKEHNE CIAEAYIOINX JUYHOCTHBIX Pe3yJbTATOB BOCIIUTAHUA:

JIP 10 - 3aboTsmumiicst 0 3alIUTe OKPYKAIOIICH CPeIbl, COOCTBEHHOW U Iy OU
0e30MacHOCTH, B TOM YHCIIE ITU(POBOIA.

JIP 13 - T'oTOBBII COOTBETCTBOBATh OXKHMJAHUSIM pabOTOJATENEH: aKTUBHBIH,
MPOCKTHO-MBICIAIIHHA, 3PHEKTUBHO B3aUMOJCUCTBYIOIIMN W COTPYIHUYAIOIINANA C
KOJUIGKTUBOM, OCO3HAHHO BBINOJHSIONMN mpodeccuoHadbHble  TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYyaJbHbIN, TUCLUIITIMHUPOBAHHBIN, TPYIOJIFOOUBBIH,
KPUTUYECKU MBICIISIIHMN, TEMOHCTPUPYIOUUH TPO(eCCHOHATBHYIO KU3HECTONKOCTb.

ConepxaHue OUCHUIUIMHBI WMEET MEXKIPEAMETHBIE CBA3U C JUCUUILUIMHOU

obmenpodeccuonanpHoro mukira — OI1.03 OcHOBBI MaTepHUaIOBEICHHMS.



JUis Jydniero ycBOEHHs Y4eOHOTro Marepualia €ro H3JI0KEeHHE HeoO0XOAMMO
MPOBOJUTh C NPUMEHEHUEM TEXHMYECKHX CpeACTB  O0ydeHus, BHJIEO-,
ayJIMoMaTepHalioB, COBPEMEHHBIX TPOrPAMM KOMIIBIOTEPHOTO TPOEKTUPOBAHHUS.

B paboueil mporpamme JIUCHUIUIMHBI IUTAHUPYETCS HMHAMBHUAYaJIbHOE
MIPOEKTHOE 33/IaHHE 00YUaIOIIUXCS C YKA3aHUEM TEMaTHKU.

Kypc obecrnieueH MeTOAUYECKUMHU MOCOOUSIMU U YKa3aHUSIMH K BBIIIOJTHEHHUIO
PAKTUYECKUX padoT.

1.4. PexomeHayeMoe KOJHYECTBO 4YacOB HAa OCBOCHHE NPOrpaMMbl
y4eOHOM TMCIUTIHHBI:
o0BbeM 00pa3oBaTeNbHON HArpy3Ku — 72 yaca, B TOM YHUCIIE:
y4eOHOM Harpy3Ky BO B3aUMO/JICUCTBUU C TIpernojaBaresieM — 72 4aca,

CaMOCTOATENbHON padOThl 00yYaIOLIErocs — He MPexyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUMILVIMHBI U BHABI y4eOHOH PadoThI

Bup yueOHo# padoThI KoumnuecTBo
4acoB

O0bem o0pa3oBaTe/IbHOIM HATPY3KH (BCEr0) 72
Y4yeOHast HATPY3Ka BO B3aMMO/IeICTBUM € MpenoaaBaTesieM 72
B TOM YUCJIE:

Teopernueckoe oOyueHue 26
JlaGopatopHbie pabOoThI 0
IIpakTueckne 3aHATHS 40
U3 HUX B (hOpME MPAKTUIECKOUN MOATOTOBKH 4
KoHTposbHbIE paboThI 0
[IpomexxyTouHast arrecTanus 4
Koncynpranus 2
NHuBuayabHOE POEKTHOE 3aJaHNE 0
KypcoBas pabora (mpoexr) 0
CamocrosiTesibHAsA padoTa 00y4aK0IIerocs 0

IIpome:kyTouHas atTecTanus B GopMe KOMIUIEKCHOTO 9K3aMEHA BO 2 CEMECTpe




2.2. TemaTu4eckuii JIaH u coaep:kanmne ydeonou nucuunianabl OY/1.13 buosaorus

HaumenoBanue Copep:xanue y4eO0HOro MmaTepuaJia (0CHOBHOe M IPodecCHOHATBLHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIEC H NPAKTHYECKHE O0Bbem DopmupyemMble
pa3/aesioB U TeM 3aHATHSA, IPUKJIATHON MOLY b (IPU HAJTMYUM) 4acoB KOMIIeTeHIIUH
Pazgen 1. Kilerka — cTpyKTYpHO-QYHKIMOHAJILHAS €ANHMIIA 'KUBOT0 18
Tema 1.1. OCHOBHOE cOJIep:KaHne 2 OK2
Buonorus kak Hayka. | Teoperuuyeckoe o0yuenue: 2
OGmwast CoBpeMeHHbIe 0TPaciid OUOJIOrMYecKUX 3HaHui. CBA3b OHOJIOTHMH ¢ JPYTMMH HayKaMu: Ouoxumus, Ouodusnka, OUOHMKa,
XapaKTEpUCTHKA reHoreorpacdwus u 1p. Posb u Mecto Onosoruu B poOpMUPOBaHNH COBPEMEHHOW HAyYHOH KapTHHBI MUpa. Y POBHH OpraHHU3aIlK
JKU3HU KMBOI Marepuu. OO11asi XapaKTepUCTHKA )KU3HH, CBOMCTBA XKHBBIX CUCTEM. XMMHUYECKHH COCTaB KIIETOK
Tema 1.2. OCHOBHOE coJIep:KaHne 6 OK-1
CrpykTypHO- Teopernueckoe o0y4yeHune: 2 OK -2
(yHKUHOHAIBHAS Knerounas teopus (T. [lIBann, M. IlIneiinen, P. Bupxos). OCHOBHBIE MOI0KEHUSI COBPEMEHHOH KJIETOYHOI Teopuu. Turisl OK-4
OpraHu3anys KICTOK | kjeTOYHOW OpraHU3alUy: IPOKApPUOTUYECKUN 1 dyKapHoTHUecKuil. OIHOKIETOYHbIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHne
npokaproTHiecko kieTkr. CTpoeHune 3yKapruoTHiecKor KineTku. Hekierounblie hopMbl )KU3HU (BUPYCHI, OakTepuodaru)
JlabopaTopHble 3aHATHS: 2
[TpuobpereHue onbiTa NPUMEHEHUS] TEXHUKH MUKPOCKOIIMPOBAHUSI NP BBINOJHEHUH J1a00paTOPHBIX PabOT:
Jlaboparopras
1. JlabGoparopnas padora «CTpoeHue KICTKH (pacTeHHUs, )KUBOTHBIE, I'PHOBI) U KJIIETOYHBIE BKIIIOYEHHS (Kpaxmal,
KapOTHHOW/IBI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[ToaroroBka MEUKpONpEeNapaToB, HAOIIOIEHHE C TOMOIIBIO MUKPOCKOIIA, BBISIBICHHUE PA3ININi MEXIY H3y9aeMbIMU OOBEKTaMH,
(hopMyIIpOBaHKE BHIBOJIOB
IIpakTnyeckue 3aHATHS: 2
BupycHsie u 6akTepuansabie 3a00neBanus. OOIIIe TPUHITUITHI HCIIOIB30BAHMUS JIEKAPCTBEHHBIX BemecTB. OcoOeHHOCTH
MIPUMEHEHHSI aHTHOMOTHKOB. [IpeicTaBiIeHne yCTHBIX COOOLIEHUH C ITPe3eHTaINeH, TOATOTOBICHHBIX 0 MIEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX ITPENOAaBaTEIEM
Tema 1.3. OCHOBHOE coJep:KaHne 4 OK-1
CtpyKTypHO- Teoperndeckoe 00ydenne: 2 OK-2
(pyHKUHOHANIBHBIC XpomocomHaas teopust T. Moprana. Ctpoerne XxpoMocoM. XpOMOCOMHBIH HA00P KIETOK, TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE
(axTops! XPOMOCOMBI, TAIUTOUIHBINA U TuIutonHbIi Habop. Hyknewnossie kucnotel: JTHK, PHK HaxoxneHne B KIIeTKe, UX CTPOCHUE H
HaCJICACTBCHHOCTH | dymkimu. MaTpidHBIe POLIECCH B KIIETKE: PEIUTHKAIs, OnocuHTe3 OenKa, penapanus. [ eHeTHIeCKUi KO M €T0 CBOMCTBa
IIpakTnyeckue 3aHATHS: 2
Pemmenne 3a1a4 Ha onpeaeneHue IOCIe10BaTeNbHOCTH HYyKJICOTHOB, aMHHOKHCIIOT B HOPME U B CITydac H3MEHEHHUS
nocJjieoBarenabHocTu Hykieotnos JHK
Tema 1.4. OcHOBHOE cofep:KaHne 2 OK -2
OOmeH BemiecTB 1 | TeopeTuyeckoe 00yueHHe: 2
TMpEeBpaIICHUC [Tousrtre meTabomn3M. ACCUMIIALNA U JUCCUMMIALINS — IBE CTOPOHBI merabonm3Ma. Tursl oOMeHa BENECTB: aBTOTp0(1)HLII71 "
OHEPTUU B KIETKE reTepoTpodHBIN, a3po0OHbIN 1 aHadpoOHbIH. [TnacTruuecknii 00MeH. POTOCHHTE3. XEMOCHHTE3
Tema 1.5. OCHOBHOE coJiep:KaHne 2 OK-2
JXKuznennslii uuks | TeopeTuyeckoe o0yueHue: 2 OK-4




KJIETKH. MuTO3.

Knerounslii 1iuki, ero nepruoisl. MUTO3, €ro CTaauy U MPOUCXOAAIINE Ipolecchl. buonorudyeckoe 3HaueHre MuTO3a. Meiios u

Meiio3 ero craauu. [loBenenne xpomocom B Meiioze. Kpoccunrosep. buonorudeckuii cMbIci Meiio3a
KonTponbsnast padora 1. MonekyaspHbIA ypOBEHb OPraHU3aLUU )KUBOTO 2
Pa3nen 2. Ctpoenne u pyHKIUM OpraHu3Ma 20
Tema 2.1. Ctpoenne | OcHOBHOe coep:KaHue 2 OK-2
OpraHusMa Teopernueckoe o0ydeHune: 2 OK -4
MHOroKIeTouHble OpraHu3Mbl. B3auMOCBSA3b OPraHOB U CHCTEMBI OPraHOB B MHOTOKJIETOUHOM opraHusme. ['omeocTas
OpraHu3Ma M ero NOoJJIEPKaHUe B IPOLECCE KU3HEAESTEIbHOCTH
Tema 2.2. OCHOBHOE coJlep:KaHue 2 OK-2
Dopmbl Teopernueckoe o0y4eHue: 2
Pa3MHOXKCHHA ®DopMbI pa3MHOXKECHHUSI OPraHU3MOB. becrosoe u 1ooBoe pa3MHokeHue. Bubl Oecrosoro pasmuoxenus. [lonosoe
OpraHU3MOB pasmHoxeHue. ['amerorenes y kuBoTHbIX. Criepmartoreses u ooreHe3. CTpoeHue nojioBbIX KIeToK. OmnogoTBOpeHue
Tema 2.3. OcHOBHOE coJiep:KaHue 2 OK-2
OHnTorenes Teopernueckoe o0ydeHune: 2 OK -4
pacTeHui, WunuBuyansHOe pa3BUTHE OPraHU3MOB. DOMOpuorenes u ero craguu. [loctamOpronanbHelil epuoy. Craaun
KMBOTHBIX U MOCTIMOPHOHAIBEHOTO Pa3BUTHUS Y )KUBOTHBIX U yenoBeka. [Ipsmoe u Herpsimoe pa3BuTHe. bruonornueckoe ctapeHne U CMepTh.
4esioBeKa OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHOE coJiep:KaHue 4 OK-2
3aKOHOMEPHOCTH Teopernueckoe o0ydeHune: 2 OK -4
HaClleI0BaHUs OCHOBHBIE TIOHSTHUS TeHETHKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl I'. MeHnnenst (MOHOTHOpHIHOE U MTOJUTHOPUIHOE
ckpemuBanne). BzanMoneiicTBre reHoB
IIpakTHyecKkue 3aHATHS: 2
Perenne 3amau Ha onpeneNieHre BEPOSTHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB IIPH MOHO-, IH-, IOJTUTUOPUIHOM U
AHATM3UPYIOIIEM CKPEIIMBAHNH, COCTABICHHE TCHOTHIIMICCKUX CXEM CKPEIIHBaHHS
Tema 2.5. OcHOBHOE cofep:KaHne 4 OK-1
CueruieHHOe Teopernueckoe o0ydeHue: 2 OK-2
HacJieqOBaHUC 3axons! T. MopraHa. CremieHHoe HacJie[0BaHue IeHOB, HapyLICHUC CHCIIICHMSI. Hacnenosanue NPHU3HAKOB, CIICTIJICHHBIX C
MIPU3HAKOB IOJIOM
IIpakTHyeckue 3aHATHUS: 2
Perrenue 3aa4 Ha onpeAeseHre BEPOSITHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB MPH CLETUICHHOM HACJIeJOBaHUH,
COCTaBJICHHE TCHOTHIINICCKUX CXEM CKPEIIUBAHHS
Tema 2.6. OCHOBHOE coJiep:KaHne 4 OK-1
3aKOHOMEPHOCTH TeopeTnueckoe o0yueHuUe: 2 OK-2
HU3MEHYMBOCTU V3MeH4YnBOCTH IPHU3HAKOB. BUIBI M3MEHUYMBOCTH: HACIEACTBEHHA W HEHACIIEACTBEHHAs. 3aKOH TOMOJIOTUIECKHX PSAOB B OK -4
HacneacTBeHHOH m3MeHdnBocTH (H.M. BaBuios). MyTannoHHas Teopusi H3MEHYNBOCTH. BUIp! MyTanuii 1 MpUYHHBI HX
BO3HMKHOBeHUA. KaproTtun yenoseka. Hacnencrsennsie 3a0oeBanust yeiaoBeka. | eHHbIE 1 XpOMOCOMHBIE 00JIE3HH YeIOBEKa.
BonesHu ¢ HacieACTBEHHOM NPeAPacooKeHHOCThI0. 3HAUeHNE MEUIIMHCKOM TeHEeTHKH B MIPEJOTBPALICHUN U JICUCHUH
TeHeTHYECKUX 3a00JIeBaHMIi YeIoBeKa
IIpakTHyeckue 3aHATHS: 2

Pemenue 3aJa4 Ha oNpeACJICHUC THIId MYTalllX ITPpU nepeaady€ HACJICACTBEHHBIX IPHU3HAKOB, COCTABJICHUE TCHOTUIIMYCCKUX CXEM
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| CKpellMBaHUs

Konrpoabsnas padora 2. CtpoeHue U QyHKIUHM OpraHu3Ma 2
Pa3nea 3. Teopus 3BoIOHMHN 6
Tema 3.1. Uctopuss | OcHOBHOE cojiep:KaHue 2 OK-2
3BOJIIOI[IOHHOTO Teopernueckoe o0yyeHue: 2 OK -4
Y4CHHUS. [Tepsrie sBonroumonHbie konuenuuu (K.b. Jlamapk, XK.JI. Broddon). IBontonmonnas teopus Y. Jlapuna. Cunrernueckas
MuxposBoiorust TEOPHUsI HIBOJIIOIIMU U €€ OCHOBHBIC MOJIOKEHHUS.
Muxpoasomonus. [Tomyssinus kak aeMeHTapHas eAMHHUIA ABOIIONMHU. [ eHeTH4YecKkrne OCHOBBI SBOJIIOINH. DIeMeHTapHbIe
thaxTops! aBomony. EcrecTBeHHbI 0T00p — Harpasisomuil Gakrop sBomonun. BunoodpazoBanue kak pe3yabTaT
MHKPOIBOJIOLUH
Tema 3.2. OcHOBHOE coJiep:KaHue 2 OK-2
Maxpo3BOTIOIIHS. Teopernueckoe o0ydeHune: 2 OK-4
BosuukHoBeHne u | Makpossomorust. @OpMbI ¥ OCHOBHbIE HanpasieHus Makpodsosronuu (A.H. Cesepiios). [Tytu qocTukeHus: GHOIOTHYECKOTO
Pa3BUTUE XKU3HU HA | mporpecca. CoxpaHeHue OuopazHooOpasus Ha 3emile.
3emie I'mnoTe3s! ¥ TeOpHH BOSHUKHOBEHHS JKU3HH Ha 3emuie. [losiBIeHNe MepBhIX KJIETOK M UX 3BOJIONHS. [IpOKapHOTHI B 3yKapHOTHIL.
ITponcxoskaeHre MHOTOKIIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPHOT
Tema 3.3. OcHOBHOE cofep:KaHne 2 OK -2
ITpoucxoxnenneden | TeopeTnyeckoe o0yueHue: 2 OK-4
OBEKa — AHnTpononorus — Hayka o yesnoBeke. CHCTeMaTH4ecKoe MOJIoKEHUE deroBeka. CXOJCTBO 1 OTIMYHS YETIOBEKa C )KHBOTHBIMU.
AHTPOIIOI'CHE3 OCHOBHBIE CTaIMHA aHTPOIOTEHE3a. DBOIOIHSI COBPEMEHHOTO YEIIOBEKA.
YenoBeueckue pachl U UX €ANHCTBO. Bpemst u myTu pacceneHus desnoBeka 1o miaxere. [Ipucnocod1eHHOCT YenoBeka K pa3HbIM
YCIIOBHSIM CpEJIb
Paznen 4. Dxonorus 18
Tema 4.1. OCHOBHOE coJiep:KaHne 2 OK-1
DKOJIOTUYECKUE Teopernyeckoe 00yueHue: 2 OK -2
(akTOps! U CpesIb! Cpenbl 0bruTaHug OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3/AYIIIHAS, IOYBEHHAS, BHYTPHOPraHN3MeHHas. OU3UKO-XUMIUECKUE OK -7
JKU3HU 0COOEHHOCTH cpesi 00uTaHusl Opranu3mMoB. [IprcnocobeHns OpraHu3MOB K KH3HHU B Pa3HBIX cpeaax. [IoHATHE HKOIOrnuecKoro
taxropa. Knaccudukarms skonoruueckux dakropos. [1pasuno munnmyma FO. JInbuxa. 3akon TonepantHoct B. Illendopaa
Tema 4.2. OcHOBHOE coJiep:KaHne 4 OK-1
[Momynsamus, Teopernueckoe o0yyeHune: 2 OK-2
coo0mecTsa, DKonoruyeckasi XapaKTepUCTHKA BUAA U MOMYJISALKU. DKOJIOTHYecKasi HUIIA BUAA. DKOJOTHUECKUE XapaKTePUCTUKY MOy IIAIUH. OK -7
SKOCUCTEMBI Coo0uiecTBa U 9KocucTeMbl. bruolieHos u ero crpykrypa. CBsi3u Mexay opraHu3mMamu B OuoteHose. CTpyKTypHbIE KOMIIOHEHTBI
9KOCHUCTEMBI: NPOIYLEHTHI, KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB ¥ HOTOK 3HEPTHUH B SKOcHcTeMe. Tpoduieckue
YPOBHHU
IIpakTHyeckue 3aHATHS: 2
Tpodunueckue neru u cerrn. OCHOBHBIE ITOKA3aTeNN SKOCUCTEMBI. bruoMacca 1 poayKIus. DKOIOTHIeCKHe TMPaMHUIbl YHCET,
6uomacce! u sHepruu. [IpaBuno mupaMubl SHEPTHN.
Pemmenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH MO TIEPEHOCY BEIIECTBA U 3HEPTHUHU B IKOCHCTEMAX C COCTaBICHNE
TpodHuyecKnX Ieneil u nupamu 0MoMacchl M SHEPTHU
Tewma 4.3. buocdepa | OcHOBHOE coep:kaHue 2 OK-1
- riobanpHas TeopeTuueckoe o0yuenue: 2 OK-2
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9KOJIOTNYeCcKast buocdepa — xxuBast obosiouka 3emiu. PazButne npencrasienuii o ouocdepe B tpyaax B.M. BepHanckoro. Odnactu 6uocheps! u OK -7
cucreMa ee KoMIroHeHThI. JKnBoe BeniecTBO Ouochepsl 1 ero QyHKIHH.
3aKOHOMEPHOCTH CyliecTBOBaHUs orocdepsl. OcoOeHHOCTH OHOChEephl Kak IITO0ANTEHOM Y9KOCUCTEMEI. JIHHAMIYECKOe
paBHOBecHe B Onocdepe. KpyroBopoTs! BenecTB 1 OMOreoXUMUIecKUe UKIIBL. [ 7100aIbHbIEe 3KOJIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH
Tema 4.4. Biusnue | OcHOBHOe cojep:KaHue 4 OK-1
AHTPOIIOr€HHBIX Teopernueckoe o0y4eHue: 2 OK-2
paxropos Ha AHTponorenHsle Bo3eiicTBUs Ha Onocdepy. 3arpsi3HeHHs Kak B aHTPOIIOTEHHOTO BO3AEHCTBUS. AHTPOIIOT€HHBIE BO3ICHCTBHS OK -4
buochepy Ha atMocepy. BosneiictBus Ha runpochepy. Bo3aelicTeus Ha iutochepy. AHTPOIIOTEHHBIC BO3ICHCTBUS HA OMOTHYCCKHUE OK -7
coo0ecTBa. YTiay0aeHHO H3yJaloTcsl OTXO/Ibl, CBSI3aHHBIE C OIPEJIeTICHHOH Mpodeccrell/crenatbHOCThIO IK ...
IpakTHYecKUe 3aHATHS: 2
[TpakTryeckoe 3ausTue «OTX0/BI TPOU3BOJICTBAY
*B ToM unciie npoeccCHOHAILHO-OPHEHTHPOBAHHOE COeP:KAaHNe NMPAKTHYECKOr0 3aHATHS 2
[MpakTryeckoe 3ansTHe «OTXO0/BI IPONU3BOACTBAY. Ha ocHOBE (enepabHOro KilacCU(pUKaIMOHHOTO KaTaiora OTX040B
OTIPEEISIT KJIAcC OMACHOCTH OTXO/I0B; arperaTHoe COCTOsSTHKE M (pu3nUecKyto (opMy O0TX00B, 00pa3yIoIMXCst Ha paboueM
MecTe / Ha Tanax NMpoM3BOJACTBA, CBSI3aHHbBIE C ONpeIeNIEHHON podeccuei/cennaabHOCThIO
Tema 4.5. Biusauue | OcHOBHOe coep:KaHue 4 OK-2
COLUANIBHO- Teopernueckoe o0yueHue: 2 OK-4
SKOJIOrM9eCKHX 3110poBbe U ero cocrapiisitolre. OaKkTopkI, OJI0KHUTEIBHO U OTPUIIATESIIFHO BIUAIONIME HA OPraHn3M desioBeka. [Ipobiema 2 OK -7
¢haxropoB Ha TEXHOT€HHBIX BO3JIEHCTBUI Ha 3710pPOBbE YeNIOBEKA (JIEKTPOMAarHUTHBIE MOJIsL, OBITOBAsI XUMHS, H30BITOUHBIE [IIyMBbI, PaAALNs 1 HK ...
3M10pOBBC HEJIOBCKA | T1.11.). AnanrTaiys opranu3Ma 4ejoBeKa K (hakropam okpyskarouier cpensl. [IpuHumns! popmupoBaHus 310poBbecOeperaroiero
noBeeHyst. Pusnueckas akTHBHOCTb U 3/10pOBbe. buoxumuueckne acueKkThl paloHaIbHOTO ITHTaHUS
JlaGopaTopHble 3aHATHS: 2
Jlaboparopnas pabora Ha BBIOOD:
1. JlabopaTopHast paboTa « YMCTBEHHAst pab0OTOCIIOCOOHOCTE)
OBaieHre METOaMH OTIPEJICIICHNS TT0Ka3aTesieil yMCTBEHHON pab0TOCIIOCOOHOCTH, OOBSICHEHHE TTOJTyYEHHBIX PE3yIbTaTOB U
(hopmysTMpoBaHHEe BBIBOJOB (ITMCBMEHHO) C UCTIOJIb30BAHUEM HAYYHBIX ITOHSATHH, TEOPUIl U 3aKOHOB
2. JlabopaTopHras paboTa «BnusHue abnoTHIecKux (aKTOPOB Ha YellOBeKa (HIU3KUE U BEICOKUE TEMIIEpaTyPhl)»
N3yuyeHne MexaHW3MOB a/IallTAllM OPTaHNU3Ma YeJI0BeKa K HU3KUM M BBICOKHM TEMIIEPaTypaM U OOBSCHEHHE TTOJTyYEHHBIX
Pe3ynbTaToB U (POPMYIHPOBAHUE BBIBOIOB (IIMCHbMEHHO) C HCTIOJIb30BAHUEM HAYUYHbIX TIOHATHH, TEOPUN M 3aKOHOB
*B ToM uncJie NpodeccHOHAILHO-OPHEHTHPOBAHHOE COJleP:KaHue JIA00PATOPHOI0 3aHATUS 2
B xauecTBe TPUITEPOB CHIKAFOLIUX pabOTOCIIOCOOHOCTD MCIOJIB30BaTh YCIOBHS OCYLIECTBICHHS IPO(eCCHOHATBHOM
JIESITEJIbHOCTHU: IITyM, TeMIlepaTypa, (u3nuecKas Harpys3ka u T.JI.
KonTtpoabsHasi padora 3. TeopeTnyeckne acieKThI SKOJIOTHH 2
IIpodeccoHaILHO-OPHEHTHPOBAHHOE COJeP:KaHNe (colepKaHUe MPHKJIATHOTO MOIYJIsI)
Pasznen 5. BuoJsorus B :Ku3HU 8 OK-1
Tema 5.1. OCHOBHOE Coep:Kanmne 4 OK-2
buorexunonoruu B TeopeTnueckoe cofpepxKaHue: 2 OK-4
JKU3HH KaXKA0Tr0 Bruotexnonorus kak Hayka U mpou3BoaAcTBO. OCHOBHBIE HAIIPABICHHUS COBPEMEHHONW OMOTEXHOIOTHH. MeTOIbI OMOTEXHOJOTHH. 2 IK ...

OOBEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHIECKUX M TEHETHUECKUX IKCIIEpUMEHTOB. [IpaBuira moncka u aHanmm3a
OHMO9KOJIOTHYECKOM HH(POPMALIUK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4YHas U yueOHO-Hay4YHas IMTEPATypa, CPEACTBA MACCOBOM
nHpOopManuu, ceTh VIHTEpHET U APyTHe)
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IIpakTHyeckue 3aHATHS: 2
Kelicbl Ha aHanM3 HHPOPMALIMU O HAYYHBIX JOCTHKEHUSX B 00JIACTH I'eHETHYECKUX TEXHOJIOTHH, KIIETOUHON HH)XEHEPHH, 2
MHUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Kelica: IpeICTaBIeHNe PEe3yJIbTaTOB PEllleH s KeiCOB (BBICTYIUICHHE C MTPE3eHTaIHeH)
*B Tom unciie npodeccnoHaTBLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE MPAKTHYECKOT0 3aHATHS 2
Tema 5.1 obOs13aTenbHa U U3yUYEHHs CTYIEHTaMH BCeX NMpogeccHii/crieninaabHOCTeH
Tema 5.2.3. OCHOBHOE coJiep:KaHne 4 OK-1
buorexnosioruu u IpakTHuecKue 3aHATHA: 4 OK -2
TEXHU'ICCKHE Pa3BuTre OHOTEXHOJOTHIA C MPUMEHEHHEM TEXHUYECKUX CUCTeM (OHOonHKeHepusi, OnonHpopMaTika, ONOHHUKA) M UX 2 OK-4
CHCTEMBI MPUMEHEHHE B KM3HHU YelIOBEKa, NOUCK U aHANN3 MH()OPMAIIH U3 PA3IMUHbIX HICTOYHUKOB (Hay4yHas ¥ yuyeOHO-Hay4YHAs 1K ...
JUTEpaTypa, CpeACTBa MaccoBoi uH(Gopmanum, cetb UHTEpHET U Ipyrue)
Kelicbl Ha aHaKM3 HHPOPMALIMKU O Pa3BUTUH OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUECKHX cUcTeM (T10 rpyrnmnam)
3amura kerca: [IpencraBnenue pe3yabTaTOB PElICHUs KeWCOB (BHICTYIUIEHUE C MTPE3EHTAIINEH ) 2
KoncyabTanum 2
IIpome:kyTOuHasi aTTecTanus B popMe KOMILUIEKCHOT0 IK3aMeHa 4
Bcero: 72

JJis XapaKTepUCTHKU YPOBHSI OCBOCHHS Y4eOHOTO MaTepHralia UCTIONb3YIOTCS CIISAYIOINe 0003HAYCHHUS :

1 — 03HaKOMHTEINbHBIN (Y3HABAaHHE paHee N3YUECHHBIX 00bEKTOB, CBOMCTR);

2 — penpoyKTHBHBIH (BBIOJIHEHHE ACITEIHHOCTH IO 00pa3ily, HHCTPYKIMH WK IO PYKOBOJICTBOM);

3 —  TOpoAyKTUBHBIA  (IUTAHUPOBAaHME W CaMOCTOSITEJIbHOE  BBIMIOJIHEHUE  JESATEIBHOCTH,  pEIICHUE

POOJIEMHBIX 3amay
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3. YCJIOBHS PEAJIM3AIIMYA YYEBHOM JUCITATIINHBI

3.1. TpeOoBaHus K MHHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4eHmo0:

Peanuzanust yueOHOH DUCHMIUIMHBI TpeOyeT Haaudus yd4eOHOro kaOwHeTa
«buonorumy.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHbIE MECTA MO0 KOJIUYECTBY 00YUaIOIINXCS;
- pabouee MeCTO Mperno/iaBaTes.

Texnuueckue cpecTBa 00yUEHUS:

- KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00€CTICUEHUEM;
- MyJIbTUMENA TIPOEKTOP / MHTEPAKTHBHAS JOCKa;
- ayIMOCUCTEMA.

3.2. UudopmannoHHoe odecnieueHrne 00yueHms :

Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX H3AaHMil, MHTepHeT-pecypcos,
JAONOJIHMTEJbHOM JINTePaTypPhbl

OCHOBHbBIE HCTOYHUKHU:

1. B.H. KoncrantunoB, bruonorus: ajist CTyI€HTOB yUpeKJIeHUM cpell. Mpod.
obOpazoBaHnusl. - M., U3natenbckuii eHTp «Akagemus», 2020.

JIOnOJIHUTENIbHBIE HCTOYHUKMU:

1. benses, J.K. buonorus. OOmas Ouonorus. 10-11 xmaccel.: y4eO.mms
00meobp. yupexaenuit: 6azoBeiii ypoenb / J[.K. benses, ITH. bopoaun, H.H.
BoponnioB u ap. nmoa pea. JA.K. bemsery [ . M . Jeimmmua; PAH, PAH
obpazoBanus. - M.: [IpocBemenue, 2018. - 304 c.

2. Kamenckuii A.A., KpukcynoB E.A., [Taceunuk B.B. buonorus. OOmas
ouosorus. 10- 11 k. — M., Jlpoda, 2018.

3. KoncrantunoB B.M. pexn. buonorus nis npodeccuili u crnenupaibHOCTEN
TEXHUYECKOTO M €CTeCTBEHHO-HAy4YHOro  mpoduieil:  y4eOHMK s
cTyA.yupexjaeHut  cpena.apod.obpazopanus / B.M. Koncrantunos, A.T.
Pe3anoB,E.O. ®aneeBa; non pen. B.M. KoncrantunoBa. _ 2-e u3g., crep. — M.:

M3narenbckuii neHTp «Akagemusi», 2016.- 320 c. 4. Nonuea A.1O., Topranos



A.B. buomorns B cxemax u Ttabmumax — M.: Dckumo, 2013 MeroamuecKkue
Moco0usl, peKOMEHANM:

MeToauveckue peKOMeHIAIUN:
- 1O BBIIOJHEHUIO MPAKTUYECKUX PabOT M0 TeEMaM JUCHHUILIIUHBI (COOTBETCTBEHHO
HOMEpY paboThl, 0003HaUEeHHOU B MyHKTE 3.1.2.);
- o opopmiieHuro pedepara;
- 10 OPOPMIICHUIO MYJIbTUMEANINHBIX TPE3CHTAILINT;

MeToauveckue pa3padoTKu ypPOKOB:

TemaTHuyecKUe Mpe3eHTAIMH
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUA
YYEBHOU JUCIIUITJINHBI

KoHnTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JIMCIIMILIAHBI
OCYWIECTBIISIETCS NPEMOJABaTeIeM B IPOLECCE MPOBEICHUS IMPAKTHYECKHUX

3aHATHM M JAa0OpaTOPHBIX padoT,

TCCTUPOBAHUS, a TAKIKC BBIIIOJHCHUSA

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

O01as KoOMIeTeH U

Pa3nen/Tema

Tun oneHOYHBIX MEPONIPUSITHIA

Pazjean 1. KiieTrka — cTpyKTYpHO-
(YHKIIHOHAJLHAS €IMHHIIA KUBOTO

KonrponbHas padora «MoneKynspHbIi
YpOBEHb OpraHH3alUH KUBOTOY

OK 02

Bronorus xak Hayka. O6mas
XapaKTEPUCTHKA KU3HH

3amnonHeHne TaOIUIBI C OIMCAHUEM METOHLOB
MHKPOCKOIIUPOBAHUS C UX JOCTOMHCTBAMH U
HEI0CTATKaAMH.

3amnonHeHue Tadbnuibl «Bkian yueHbIX B
pa3BUTHE OHOJIOTHUNY

3aroyHeHNE CPAaBHUTEIHFHON TaOIUIIBI
CXOJICTBA ¥ PA3JIMIHUI )KHUBOTO U HE KUBOTO

OK 01
OK 02
OK 04

CTpyKTypHO-(PYHKIHOHAIEHAS
OpraHu3aLys KJIETOK

OrneHnBaemMast AUCKYCCHsI IO BOIPOCAM JIEKLIUH
Pa3zpaboTka MEHTaIbHON KapThI IO
KJIacCH(HKAIMU KJIETOK M UX CTPOCHHUIO Ha IPO-
1 9yKapHOTHYIECKUX H IO [IapCTBaM B MUHH
rpymmax

BeInonHeH#e 1 3amuTa 1a00paTopHbIX paboT:
«CtpoeHue KJIeTKH (pacTeHUs, )KUBOTHBIE,
IpUOBI) U KIETOYHBIE BKJIIOUEHHSA (Kpaxmal,
KapOTHHOU/BI, XJIOPOILIACTHI, XPOMOIUIACTHI)»
IIpaktuueckoe 3ansarue. [lpencraBnenne yCTHBIX
COOOMICHNH C TIpe3eHTaIHeH, TOATOTOBICHHBIX
T10 TIEPEYHIO NCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIpenoaaBaTeIeM

OK 01
OK 02

CrpyKTypHO-()YHKIIHOHATLHBIE
(hakTOpBI HACTICICTBCHHOCTH

OpOHTAIBHBIN OIIPOC

Pa3paboTka rioccapus

Pemenue 3ana4 Ha onpeneneHue
NOCIIEI0BATEIbHOCTY HYKIEOTH/IOB,
aAMHHOKUCJIOT B HOPME U B CIy4ae U3MEHEHUs
ocJie10BaTeNIbHOCTH HykieoTuaoB JJTHK

OK 02

OOMeH BelecTB U IpeBpalieHne
9HEPTUH B KIIETKE

OpoHTANIbHBIN OIPOC
3anoaHeHne CPpaBHUTEIBHOMN TaOIHIIbI
XapaKTEPUCTHK TUIIOB 0OMEHA BEIIECTB

OK 02
OK 04

JKW3HEHHBIH NUKII KIIETKU. MHUTO3.
Meiios

OO6cyxeHne 1Mo BOIpocaM JISKIUN
Pa3paboTka JIeHThl BpeMEHH! )KU3HEHHOTO
IMKJIa

Pa3nen 2. Ctpoenne u pyHKIUM
opranusma

Konrposnbhas padota “Crpoenue U QyHKIUH
opranuzma’”

OK 02
OK 04

CrpoeHue opranusma

OrneHnuBaeMast JUCKYCCHS

Pa3paboTka MEHTaIbHOM KapThl TKAHEH,
OPTaHOB M CHCTEM OPraHOB OPraHM3MOB
(pacTeHus1, )KUBOTHBIC, YEIIOBEK) C KPATKO
XapaKTEePUCTHKON MX (PYHKITUI

OK 02

DopMBI pa3MHOKEHHSI OPTaHU3MOB

OpoHTANIBHBIN 0IIPOC

3arnosjHeHne TabIHLIbI C KPaTKoii
XapaKTePUCTUKON U puMepamu Gopm
Pa3MHOXKEHHS OPraHU3MOB

OK 02
OK 04

OHTOTreHe3 paCTeHHH, )KUBOTHBIX 1
YeJ0BeKa

Pa3paboTka JeHTHI BpeMEHH C XapaKTePUCTUKOM
3TaloOB OHTOIEHE3a OTAEJIBHOM rpyIIoit
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JKUBOTHBIX M Y€JI0OBEKA IT0 MUKPOTPYIITIAM
Tect/ompoc

CocrasieHne KU3HEHHbIX [IHKIOB PACTEHUH 10
otnenam (MOXOBUIHbBIE, XBOIIEBHUIHbIE,
MarnopoTHUKOBUIHBIC, TOJIOCCMCHHBIC,

MOKPBITOCEMEHHEBIE)
OK 02 3aKOHOMEPHOCTH HACIIeIOBAHUS Paspabotka rimoccapus
OK 04 OpOoHTANBHBIN OTIPOC
TecT no Bonpocam JEKUUU
Pemenue 3a1a4 Ha onpeeneHNe BEPOATHOCTH
BO3HHUKHOBEHHS HACJIEICTBCHHBIX IPU3HAKOB
IPY MOHO-, JTH-, TOJIUTHOPUIHOM U
AQHAJTM3UPYIOIIEM CKPEIIMBAHUH, COCTaBIECHUE
TEHOTHITNYECKUX CXEM CKpPEIUBAHUS
OK 01 CueruieHHOE HaceIoBaHue Ipu3HakoB | Tect
OK 02 Paspabotka rimoccapus
Pemmenue 3aa4 Ha onpeaeIeHNE BEPOITHOCTH
BO3HUKHOBEHHS HACIIEICTBCHHBIX IPU3HAKOB
IPYU CLETJICHHOM HACIIEI0BAHIH, COCTaBIICHHE
TEHOTUINYIECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTU U3MEHUUBOCTU Tecr.
OK 02 Pemtenue 3ana4 Ha onpeseneHyue TUNA MyTalluy
OK 04 IIpY Nepeaayue HaCleACTBEHHbBIX IPU3HAKOB,
COCTaBJICHUE TE€HOTHITHIECKUX CXEM
CKpPEIINBaHUS
Paznen 3. Teopus 3BoJronnu KonrpounsHas pabora “Teopernyeckne
ACIEKTHI DBOJIFOLIUY JKU3HU Ha 3emie”
OK 02 HcTopust 3BOIOIMOHHOTO YIEHHUS. ®DpoHTaNBHBIN ONpoc
OK 04 MUuKpO3IBOIIOIHS Pa3paboTka riaoccapus TEepMUHOB
Pa3paboTka JIeHThl BpeMEHH Pa3BUTHS
9BOJIFOLIMOHHOTO YUCHHUS
OK 02 MakposBoatouusi. BosHukHOBEHUE U OnennBaeMasi TUCKYCCHS: HCITOB30BAHNE
OK 04 pa3BHUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTHYECKONW TEPMUHOJIIOTHH H
CHMBOJIUKH IJIs1 JOKa3aTeIbCTBA POACTBA
OPTaHU3MOB PA3HBIX CUCTEMATHUECKHUX IPYIII
Pa3paboTka JIeHTbl BpeMeH! BOZHUKHOBEHUS U
Ppa3BUTHS KU3HHU Ha 3emiie
OK 02 IIpoucxoxneHue yenoseka — ®poHTaNbHBIN ONPOC
OK 04 AHTPOIIOTEHE3 Pa3paboTtka JeHTBI BpeMEHH MPOUCXOKICHUS
YeJI0BeKa
Paszgen 4. Dxoaorus
OK 01 DKoJorndeckue GaxTopbl U CPEIbI TecT 10 YKOJOTHYECKUM (haKTOpaM H Cpeaam
OK 02 JKU3HU JKU3HU OPraHU3MOB
OK 07
OK 01 [omynsiuus, coobmecTBa, s3xocucteMbl  |CocTaBIeHHE CXeM KPYroBOpOTa BELIECTB,
OK 02 HCIIOJIb3YS MaTEepHUAIIbl JIEKLUU
OK 07 Pewienue npakTuko-opueHTHPOBAHHBIX
pacyeTHBIX 33laHUH 110 IEPEHOCY BEUIECTBA U
SHEPrUH B 3KOCUCTEMaX C COCTABIICHHUE
TPOGHUIECKUX LENeH U MUpaMu] OHOMACCHI 1
SHEPruu
OK 01 Buocdepa - rmodanpHas sxosorudeckas |OneHnBaeMasi TUCKYCCHs
OK 02 cucrema Tect
OK 07
OK 01 BiusiHre aHTPOIOreHHbIX (hakTopoB Ha | Tect
OK 02 o6uochepy ITpaktudeckas padora “OTXoabl IPOU3BOACTBA”
OK 04
OK 07
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OK 02

Bausaune conuanbHO-3K0I0THIECKUX

OrnernBaeMasi IMCKyCCHS

OK 04 (haxTOpPOB Ha 3I0POBBE YEITOBEKA Brimonnenue nadopatopHoi paboThl Ha BEIOOD:

OK 07 "YMcTBeHHAs pabOTOCIIOCOOHOCTS",
"Bnusinue abuotnyeckux (HakTopoB Ha YeJoBeKa
(HM3KHE U BBICOKUE TEMITEpaTyphI)"

Pa3nen S. Buosorusi B ;KM3HH 3amuTa Kelica: IpeIcTaBIeHUEe Pe3yIbTaTOB

peuIeHus KeHcoB (BBICTYIICHUE C
TIpe3eHTaImei)

OK 01 BruoTexHOIOTHN B )KU3HU KaXKIOTO BrimoHenue keiica Ha aHATTN3 HH()OPMAIIH O

OK 02 Hay4YHBIX JOCTH)KEHHSX B 00JIaCTH

OK 04 TEHEeTUYECKHUX TEXHOJIOTHH, KIETOUYHOMH
WH)XCHEPHH, MUIIEBBIX OMOTEXHOJIOTHH (110
rpyInam), IpeiCTaBIeHUE PE3yIbTaTOB
pelieHust KeicoB

OK 01 [IpomsbimieHHass GHOTEXHOIOT U BeinonHenue keiica Ha aHanu3 HHOOPMALHH O

OK 02 Pa3BUTHH POMBIIIICHHOW OMOTEXHOIOT Ui (110

OK 04 TpyTIaMm), IpeACcTaBICHNE pPe3yIbTaToOB
pellIeHus KeHCcoB

OK 01 ConuanbHO-ITHUECKUE aCIEKThI BrinonHenue keiica Ha aHanu3 uHGoOpMau 00

OK 02 O6rnoTexHoJI0THi STUYECKUX acIleKTaX Pa3BUTH OMOTEXHOJIOTHH

OK 04 (o Tpymmam), IpencTaBIeHNE PEe3yIbTaTOB
pelieHus KercoB

OK 01 BuoTexHOIOTHN U TEXHUYECKHE BrinonHenue keiica Ha aHanu3 HHOOPMALIH O

OK 02 CHCTEMBI pa3BUTHS OMOTEXHOJIOTHIT C IPUMCHEHUEM

OK 04 TEXHUYECKHUX CHUCTEM (TI0 Tpymmnam),

IpeCTaBICHNE Pe3yIbTaTOB PEIIEHHUs KEHCOB
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