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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yuebHoi nucuurmiinabl OY/1.13 buonorus npegHazHaueHa s U3yde-

Hus B 'BIIOY PK «Kepuenckuii TexHonornueckuii TexuukyM umenu B.H. ToncToBay peanusyromiem
00pa30BaTeNnbHyI0 MPOrpaMMy CpeIHEro oo1Iero oopa3oBaHus B Mpejienax OCBOCHUSI OCHOBHOM IPO-
(heccroHaIbHOM 00pa3oBaTEIbHON MPOrPaMMBbI cpeaHero npodeccruonansaoro oopaszosanus (OITOIT
[ITKPC CIIO) na 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUs MPHU MOATOTOBKE KBATH(DHIIMPOBAHHBIX Pa-
0ounx u ciryxamux mo npodeccun 23.01.08 Crnecaps Mo peMOHTY CTPOUTEIIBHBIX MAITHH

OVY/1.13 buonorus siBAsieTcst 00s3aTeNbHON 9acThIO 001e00pa30BaTeNLHOTO IUKIA 00pa3oBa-
TenbHON Tporpammel B cootBercTBUU ¢ @I'OC CIIO mo mpodeccuun 23.01.08 Crecapp mo peMOHTY
CTPOUTEIBHBIX MAIlIMH B 00beMe 72 yJaca.
[Iporpamma pa3zpaboTana Ha OCHOBE CJIEAYIOIIUX HOPMATUBHBIX TOKYMEHTOB:
- mpuka3za MuHHuCcTEepcTBa 00pa3oBaHus U Hayku Poccuiickort @eaepammu ot 17.05.2012 1. Ne 413
«O06 yrBepxkaennn OenepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAAPTa CPETHETO MOJTHO-
ro o01ero o0pa3oBaHUsDY
- npukasza Munnpocsenienus Poccuiickoit denepanuu ot 18.05.2023 1. Ne 371 «O6 yTBepk1eHUU
benepanbHON 00pa30oBaTENBHON MPOTPaMMBI CPEAHETO 00IIero 00pa3oBaHUY;
- npukasza Munnpocsenienus Poccutickoit denepanuu ot 26.08.2022. Ne 774 «O6 yrBepxaenuu de-
JepajIbHOrO rOCYIapCTBEHHOTO0 00pa30BaTEILHOTO CTaHIapPTa CPeIHEro MpohecCuoHaIbHOro 00paso-
BaHus 1o npodeccun 23.01.08 Cnecapb o peMOHTY CTPOUTENBHBIX MAIINH
- TPUMEPHOU pabodei MporpaMMbI 001Ie00pa30BaTEIIBFHON TUCIUTUTHHEI «bronorus» st npodeccu-
OHANIFHBIX 00Pa30BaTEIBHBIX OPTaHU3AINN 0100peHHOM Ha 3acenanun [lemarornueckoro copera
OI'bOY AITO MUPITO npotokosiom Ne6/2025 ot «18» anpens 2025 roaa,
- y4eOHBIM IJITAHOM IIPOrPaMMBbI TOATOTOBKH KBATHU(PHUIIMPOBAHHBIX padOUYUX U CIYXKalUX IO npodec-
cuu CIIO 23.01.08 Cnecapp 110 peMOHTY CTPOUTENbHBIX MAIlIMH
- ®I'OC CIIO no npodeccun 23.01.08 Crecapp M0 pEMOHTY CTPOUTENIBHBIX MAIIUH, YTBEPKICHHOTO
npuka3oM MuHucTepcTBa 00pa3oBaHus U Hayku oT 26 aBrycra 2022 r. N 774.
- padoueii mporpammsbl Bociutanusi [’ bBIIOY PK «KepueHCKUi TEXHOIOTHYECKUH  TEXHUKYM UMEHU
B.H. ToncroBay.

Nzydenne yaeoHo muctmumabl OY [1.13 Buonorust 3aBepiiaeTcss MPOMEKYTOYHOH aTTecTa-
nueit B popme nuddepeHrpoBaHHOTO 3a4YeTa.



1. TIACHOPT PABOYEHN ITPOI'PAMMBI YYEFHOM JUCHUTLIVHBI
OYA.13 BHUOJOI'usl
1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

Pabouas nporpamma y4eOHOMN AUCHUTUIMHBI SBISIETCS YaCThI0 OCHOBHOM MpoQeccuoHanbHON
oOpazoBarenbHOi nporpammsl (anee OITOIT) mporpaMMbl MOATOTOBKH KBATH(PUIIMPOBAHHBIX pado-
yux B cayxamux B coorBercTBHH ¢ PI'OC mo mpodeccuu 23.01.08 Crecapp 110 peMOHTY CTPOH-
TEJNbHBIX MalINH, BX0Ad1Iel B ykpynHEHHY0 rpyniy 23.00.00 TexHuka 1 TEXHOJIOTMU HA3EMHOTO
TpaHCIOPTA.

1.2. Mecto y4eOHoli mucuumiuHbl B cTpyktype OIIOII: OOGmeoOpa3oBarenpHas TUCIHU-
mwnHa «buonmorusy u3ydaeTcs Ha 0a30BOM YpOBHE B 00IIe00pa30BaTEeILHOM LUKIIE YY4EOHOTO TUIaHa
OCHOBHOM TpodeccrnoHaabHOi 00paszoBarenbHON mporpammbl 1o mpodeccuu 23.01.08 Cnecaps 1o
PEMOHTY CTPOUTEIHHBIX MAIIUH.

TpynoemkocTs aucuunianHbl «buonorus» Ha 6a30BOM ypOBHE COCTaBJsieT 72 yaca, U3 KOTO-
pBIX 12 yacoB BKJIIOYAeT MpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEpKAHHE.

[TpodeccroHambHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEeaTH3yeTCsl B MPUKIAJAHOM Moyie (pas-
nen 5 “buosnorus B KU3HK) HA MaTepHalie KeHCOB, CBSA3aHHBIX C aHAJTH30M HH(OPMAIMH O Pa3BUTHU
Y MPUMEHEHUU OMOTEXHOJOTHH MO oTpacisM Oyaymied npodeccHnoHaATbHON JAesTEeNbHOCTH 00ydatro-
muxcs. Kpome toro, mpodeccrnoHaabHO-OPHEHTUPOBAHHOE COACP)KaHUE YYHTHIBACTCS B pasnene 4
“OKojorus’” MpH BHINOJHEHUH JIA0OPATOPHBIX U MPAKTUYECKUX PabOT, CBA3AHHBIX C Oymaylied mnpo-
(beccruoHaIbHON e TeNbHOCThIO 00YYarOINXCS.

1.3. Hean u 3aga4m JMCHUILIMHBI - TPeOOBaHUsA K pe3yJbTaTaM OCBOCHHUsSI Y4eOHOH amc-
HUILIMHBI.

Conepsxkanue mporpaMmMmbl 00111€00pa30BaTEIHLHON TUCHUILTHHBI «bHONIOrKsy HaNpaBlIeHO Ha JTOCTHU-
KEHHUE Pe3yIbTaTOB €€ U3y4eHHs B COOTBeTCTBUH ¢ TpeboaHusiMu ®I'OC COO ¢ yuerom npodeccu-
oHasibHOM HampaieHHocTH PI'OC CIIO. llenp uzyuenus aucuuriuHbel «buonorus» Ha 0a30BOM
YPOBHE — OBJIaZIcHHE O0YYArOIIMMUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIMOHAIBHON OpTraHU3aINH K-
BBIX CHCTEM PA3HOTO paHTa U MPUOOPETEHHE YMEHHI MCIIOIB30BaTh 3TH 3HAHUS ISl TPaMOTHBIX Jeii-
CTBUI B OTHOILIEHUU OOBEKTOB KUBOU MPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIEM.
JlocTHXKeHHe LeNu U3Y4eHUsl AUCUUIUIMHBI «brosnorus» Ha 0a30BOM ypoBHE oOecrednBaeTcs pele-
HUEM CIIEeIYIOUINX 3a1ay:

. OCBOCHME 00YYarOIUMUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPHUSIX, YUCHUSX,

3aKOHaX, 3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBUiIax, CIYKallMX OCHOBOW i (DOPMUPOBAHHS TpE-
CTaBIICHHI O €CTECTBEHHO-HAYYHOI KapTHHE MHUpPa, O METO/JaX HAy4YHOTO MO3HAHUS, CTPOSHHH, MHO-
roodpa3uy U 0COOEHHOCTSIX KHUBBIX CUCTEM Pa3HOrO

YPOBHSI OpTaHHU3AIINH, BBIIAIOIINXCS OTKPBITHAX M COBPEMEHHBIX UCCIIEIOBAHMSIX B OMOJIOTHH;

. (dopmHpoBaHUe y 00yJaromuxcs Mo3HaBaTeIbHbIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCO0-
HOCTEH B Mpollecce aHaau3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTHH HAyYHBIX B3TJISA0B, UJIEH U TO-
XOJIOB K U3YYCHMIO KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3alNH;

. CTaHOBJIEHUE y O0Oydarouuxcsi oOmeil KynbTyphl, (yHKINOHAIBHONH IPaMOTHOCTH, pa3BUTHE
YMEHHI OOBSICHATH U OLICHUBAThH SBJICHUSI OKPY)KAIOILIET0 MUPA KUBOM MPUPObl HA OCHOBAaHUH 3Ha-
HUH 1 OTIBITA, TIOYYEHHBIX MTPH N3YUYECHUH OMOJIOTHH;

. dbopMupoBaHue y o0ydaromuxcsi yMEHUN WUTIOCTPUPOBATh 3HaYEHHE OMOJIOTHYECKUX 3HAHUN
B MIPAKTHYECKON JEATEITBHOCTH YEJIOBEKA, PA3BUTUN COBPEMEHHBIX MEIUITMHCKIX TEXHOJOTHIA U arpo-
OMOTEXHOJIOTHIA;

. BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YETIOBEKOM JKUBOM

MPUPOJIbI, HEOOXOMMOCTH OEPEKHOTO OTHOILIEHUS K HEl, COOIIOIEHUS STHYECKUX HOPM



IIPY TIPOBEACHUH OMOJIOTHYECKUX MCCIIEJOBAHHI;

. OCO3HAaHUE [EHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS TOBBIIICHUS YPOBHS DKOJOTHYECKOW KYJIb-
TYpBI, U1t JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

. pUMEHEHHE TPHOOPETEHHBIX 3HAHUI U YMEHUH B TIOBCETHEBHOM KU3HU

JUISL OUEHKU MTOCJEACTBUIM CBOEH AEATEIBHOCTH IO OTHOLLICHUIO K OKPYKAIOLLIEH Ccpelie,

COOCTBEHHOMY 3/I0pPOBBIO, 0OOCHOBAaHHUE U COOJIIOICHUE Mep MPOPHUIAKTHKY 3a00JIeBaHUA.

1.4. [lnanupyemble pe3yJbTaThl 0CBOEHHUS 00111e00Pa30BaATEIbLHOI JUCHUIIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocHose ®I'OC COO

O6mme komnetreniuu (panee — OK) u npodeccnonansubie kommnereniuu (nanee — [IK) ®I'OC CIIO B
COOTHECEHHH C JINYHOCTHBIMHU, METAPEAMETHBIMHU M MTPEIMETHBIMU Pe3yiIbTaTaMK 00ydeHHs 0a30BO-
ro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHsl B Ta0IUIE:



Kox v HaumeHoBanue
(popmupyembIX KOMIIE-
TEeHIINH

I[Inanupyemble pe3yjbTaThl 0CBOCHHUS THCIUIIIUHBI

O01mue

JAucnuniamHapHbie

OK 01. Beibuparts crioco-
Obl perieHus 3aaa4 npo-
(deccruoHanbHOM nesi-
TEJIbHOCTU MPUMEHU-
TEIBbHO

K pa3JIM4HbIM KOHTEKCTaM

JlnyHOCTHBIE PE3YJIbTATHI AOJKHBI OTPAXKATh B YACTU: TPY/O-
BOT'O BOCIIUTAHUS:

- TOTOBHOCTH K TPY/AY, OCO3HaHUE IIEHHOCTH MAacTEpPCTBA, TPY-
noarooue;

- TOTOBHOCTb K aKTUBHOMU JIEATEIILHOCTH TEXHOJIOTUYECKOMN

U COLIMaJIbHON HAMpPaBIE€HHOCTH, CIOCOOHOCTh MHULIUUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEILHO BBITOJIHATH TAKYIO JEATETb-
HOCTb;

- MHTEpEC K pa3InyHbIM chepam mpodecCHOHATEHON Aes-
TEITHLHOCTH.

MeranpeaMeTHbIe PE3yNbTaThl JOJKHBI OTpaXKaTh:
OBnasieHne yHUBEPCATbHBIMUA YY€OHBIMU TTO3HABATEIHHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE ICHCTBHUS:

- CaMOCTOSTENBHO (POPMYIUPOBATH U AKTYyalIM3UPOBATh MPO-
OyieMy, paccMaTpuUBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN IPU3HAK UM OCHOBAHUS AJIs
CpaBHEHUS, KJIacCUPUKaUKU U 0000IICHUS;

- ONIPEEIIATH 1NN AeATENbHOCTH, 3a/1aBaTh IapaAMETPhI

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U NMIPOTHUBOPEUUS

B pacCMaTPHUBAEMBIX SIBICHHSIX;

- BHOCUTH KOPPEKTHUBBI B IEATEILHOCTD, OIICHUBATh COOTBET-
CTBHUE PE3y/IbTATOB IEJISIM, OIICHUBATH PUCKHU TIOCIICICTBUN
EeITEILHOCTH,

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEIHCKOM

Y TIPOCKTHOM JICATSIIBHOCTH, HAaBBIKAMU Pa3peIICHHS ITPO-
onem;

- BBISIBJISTH IPUIMHHO-CIIC/ICTBEHHBIC CBS3H

U aKTyaJTu3UpOBaTh 3a/1a4y, BBIABUTATh TUTIOTE3Y

I1P6 1. ChopmMHupOBaHHOCTH 3HAHUN O MECTE U POJIH OMOJIO-
TUn

B CHCTEME Hay4YHOTO 3HaHUS; QYHKIIMOHAILHOW IPaMOTHOCTH
YEJIOBEKa JIUIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I1P6 2. ChopMHpPOBaHHOCTH YMEHHS PACKPBIBATH COAEPIKaA-
HHE OCHOBOIIOJIATAOIINX OMOJIOTHYECKUX TEPMUHOB U TTOHS-
TUMN: )KU3HB, KJIETKA, TKaHb, OpPTaH, OpraHUu3M, BU/I, TOMYJIsi-
1S, PKOCUCTEMa, OMoIIeHO3, Onocdepa; metadoau3m (oOMeH
BEIIIECTB

U IIpeBpallleHUe SHEPTUH ), TOMeocTas3 (caMoperymsnus), 6uo-
CUHTe3 OelKa, CTPYKTYpHasi OpraHu3alUs )KUBBIX CHCTEM,
JUCKPETHOCTh, CAMOPETYJIAIIHS, CAMOBOCIIPOU3BEIeHHE (pe-
IPOAYKIIMS ), HACIEACTBEHHOCTh, HK3MEHYUBOCTh, YHEPro3a-
BHCHMOCTb, POCT U PA3BUTHE, YPOBHEBASI OpTraHU3AITHS.

ITP6 3. ChopmMupoBaHHOCTH YMEHUS PACKPBIBATH COJIEPKa-
HUE OCHOBOIIOJIATAOIINX OMOJIOTHUYECKUX TEOPUI U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

ITP6 4. ChopMupoBaHHOCTH YMEHUS PACKPBIBATH OCHOBOIIO-
nararonie OMOJIOoTHYECKHUe 3aKOHBI 1 3akoHoMepHocTH (I
Menpnens, T. Moprana, H.W. BaBuiiosa, J. I'ekkens,

®. Mrostepa, K. bapa), rpanutisl uX mpuMEHUMOCTH K KHU-
BBIM CHCTEMaM.

[TP6 5. IlpuoGpeTeHue ornbITa MPUMEHEHUSI OCHOBHBIX METO-
JIOB HAYYHOTO TMO3HAHMUSI, UCTIONB3YEMBIX B OMOJIOTHH:
HaOIOACHUS

Y ONUCAHUS KUBBIX CUCTEM, MTPOLIECCOB U SBJICHHI; OpraHu-
3aIluH ¥ MIPOBEICHUS OMOJIOTMYECKOTO YKCIIEPUMEHTA, BhI-
JBUKEHUSI TUTIOTE3, BBISIBIICHUS 3aBUCUMOCTHU MEXKIY UCCe-
JyeMBIMH BEJIMYMHAMH, OOBSICHEHUS TTOJTYYCHHBIX PE3yJIbTa-
TOB

1 (hopMyITUpOBaHUS BEIBOJOB C HCIIOJIB30BAHIEM HAYUHBIX




€€ pEeUIEHHUs], HaXOJIUTh apTYMEHTHI JUIsl JJOKa3aTEIbCTBA CBOUX
YTBEPKJICHHH, 3a/1aBaTh MTapaMeTPbl U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATh MTOJYYEHHBIE B X0OJI€ PELICHHUS 3aJ]a4U pe-
3yJbTaThl, KPUTUYECKH OLICHUBATH UX JIOCTOBEPHOCTb, IPO-
THO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIH3a
MMEIOLINXCA MaTEPUATBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

-- YMETh IEPEHOCUTD 3HAHUS B NTO3HABATEIILHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITEITLHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001a-
CTei;

- BBIJIBUTATh HOBBIEC UJIEH, MPEJIaraTb OPUTHHAJIbHbBIC 10X 0-
JIbl ¥ pEIICHUS

MIOHSATUN, TCOPUN U 3aKOHOB.

ITP6 6. ChopmMupoBaHHOCTh YMEHUS BBIJICIATH CYIIECTBEH-
HBIE TIPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPUOT; O~
HOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB, OHO-
T€OI[CHO30B M IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEILIECTB U MIPEBPAILEHUS SHEPTHH B KIIETKe, (POTOCUHTE3A,
TUTACTHYECKOTO U SHEPTEeTHYECKOr0 0OMEHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OTJIOIOTBOPEHUS, Pa3BUTHS U Pa3MHOXeE-
HUS, UHIMBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
O0pBOBI 3a CYIIIECTBOBAHKE, €CTECTBEHHOTO 0TOOpa, BUI000-
pa3oBaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB K cpesie 00u-
TaHMsl, BJIMSHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOT€HHBIX
W3MEHECHUH

B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAILEHUE SJHEPTUU B Orocdepe.
I1P6 7. CpopMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIyYEeH-
HbIE 3HAHUS U151 OOBSICHEHUS OMOJIOTHUECKUX MPOIECCOB U
SIBIICHUM, JJ15 IPUHATHS NPAKTUYECKUX PEIIEHUH B OBCe-
JTHEBHOM KU3HU

C L1eJblo obecreyeHus: 0€30IacHOCTH CBOETO 370POBbS U
3JI0POBBSI OKPYKAIOIIUX JTFOJIEH, COOTIOICHUS 3/I0POBOTO 00-
pasa *HU3HU, HOPM IPAMOTHOTO MOBE/IEHUS B OKPYKAOLIEH
MIPUPOTHOM Cpejie; TOHUMaHue HEOOXOIMMOCTH UCTIOIh30Ba-
HUS TOCTH)KEHUI COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTUI
JUTSL PallMOHATBHOTO TIPHPOIOTIONIE30BAHHS.

I1P6 8. CpopMHUpOBaHHOCTh YMEHHS pelIaTh OMOIOTHYECKHE
3aJ]a4u, COCTABJIATh FEHOTUIINYECKHE CXEMbI CKPEIIUBAHUS
JUTSL Pa3HBIX THIIOB HACJIEIOBAHMUS IIPU3HAKOB Y OPTaHU3MOB,
COCTaBJISAATH CXEMBbI IIEpEHOCA BELIECTB U SHEPTUHU B IKOCH-
cremMax (IIeTH MUTAHMS, TUIIEBBIC CETH).

I1P6 9. ChpopMHUPOBaHHOCTh YMEHUI KPUTUYECKH OLIEHUBATh
MHPOPMAIIHIO OMOIOTHYECKOTO COACPIKAHMUS, BKITFOUAIOIIYIO
NICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (Cpei-
CTBa MacCOBOW WH(pOpMAINH, HAYIHO-TIOMYJISIPHBIE MaTepra-
JIb1); HHTEPIPETUPOBATh ITHYECKHE ACTIEKTHl COBPEMEHHBIX




UCCIIeIOBAaHUM B OMOJIOTHUH, MEUIIMHE, OMOTEXHOJIOTHH; pac-
CMaTpUBATh TI00aTbHBIE YKOJIOTHYECKHE TPOOIEeMBI COBpe-
MEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEH-
HYIO TTO3UIIHIO.

I1P6 10. ChopMupoBaHHOCTH YMEHUH cO371aBaTh COOCTBEH-
HBIE TUCbMEHHBIE M YCTHBIE COOOIICHUsI HA OCHOBE OMOJIOTH-
4ecKoM MH(OpMaIUK U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO
HCII0JIb30BaTh OHSITUIHHBIN anmnapar OuoJoruu

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJIHN3a

Y UHTEPIIPETAINN UH-
dhopmaruu

1 HH(pOPMaAITMOHHBIE TEX-
HOJIOTUU JJIs1 BBITIOJHE-
HUS 337249 rpodeccro-
HaTbHOU AESITETbHOCTU

JIMuHOCTHBIE pe3yabTaThl JOJKHBI OTPAXaTh B YACTH: LIEHHO-
CTH HAyYHOTO TIO3HAHUS:

-c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
IPAKTUKH, OCHOBAHHOTO Ha JUaJlore KyJibTyp, CIIOCOOCTBY-
IOIETO OCO3HAHUIO CBOETO MECTa

B IOJIMKYJIBTYPHOM MUpE.

MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OBnajzieHne yHUBEPCAIbHBIMU y4eOHBIMU TTO3HABATEIbHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ uHpopmaruei:

- BJIaJIETh HaBBIKAMH TOJTyYeHHS WHPOpMAIUU

U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATENIHO OCYILECTB-
JSTh TTOUCK, aHATTN3, CUCTEMATU3AIUI0

Y MHTEPIIPEeTaLUI0 HH()OpMAIMK pa3InYHbIX BUIAOB U (popM
MIPEICTaBIICHHUS,

- OLICHUBATh JI0CTOBEPHOCTH, IETUTUMHOCTh HH(POPMALIUHY,
€€ COOTBETCTBHE MPABOBBIM M MOPAILHO-ITHYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHU O MECTE M POJIA OHOJIO-
THH

B CUCTEME HAay4HOTO 3HaHUs; (QYHKIIMOHATBEHOM IPaMOTHOCTH
YeNoBeKa ISl PEIICHUS )KU3HEHHBIX TPOOIIEM.

[1P6 7. ChopmMupoBaHHOCTH YMEHUS IPUMEHSTh [TOJIyYCHHBIE
3HaHUSA U1 00bACHEHUS! OMOJIOIMYECKUX IIPOLIECCOB U SIBJIE-
HUH, IS IPUHATUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOMN
KU3HU

C L1eTIbI0 oOecrieyeHust 6e30MacHOCTH CBOETO 37I0POBbS U 3/10-
POBBSI OKPY’KAIOIIMX JIFOJICH, COOIIOICHHS 3I0pPOBOTO 00paza
YKU3HHU, HOPM I'PAMOTHOTO MTOBEJICHUS B OKPY>KaIOLIeH MpH-
POIHOM cpejie; MOHUMaHUE HEOOXOIMMOCTH UCTIOIb30BaHUS
JOCTH)KEHUI COBpEMEHHOI OMOJIOTMH U OMOTEXHOJIOTUH /11
PaMOHAIBFHOTO TPUPOIOTIOTH30BAHUSI.

ITP6 10. ChopmMupoBaHHOCTH YMEHUI cO371aBaTh COOCTBEH-
HBIE IMCbMEHHBIE M YCTHBIE COOOIICHHUST Ha OCHOBE OMOJIOTH-
4yecKoil nH(opMaIK U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0Tuu

OK 04. O¢ppexTnBHO
B3aUMOJICVCTBOBATh U
paboTtath

B KOJIJICKTHBE

U KOMaH/Ie

JInaHOCTHBIE Pe3ybTAThI JOJKHBI OTPaXKaTh B YACTH: IIEHHO-
CTH HayYHOTO TIO3HAHMSI: OCO3HAHKE [ICHHOCTH HAYYHOU JesI-
TCJIIbHOCTH, TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCJIIC-
AOBATCJIIBCKYIO ACATCIBHOCTE MHAUBUAYAJIBHO U B I'PYIIIIC.
MeranpeameTHble pe3yinbTaThl JOJKHBI OTPAXKaTh:
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU HeﬁCTBH-
SIMH

0) COBMECTHasI IeATEIbHOCTD:

ITP6 5. I[IpuobpereHue onbiTa NPUMEHEHUS] OCHOBHBIX METO-
JIOB HAY4YHOT'O TIO3HAHMSI, UCIIOJIb3YEMBIX B OMOJIOTHH:
HaOJIOICHUS ¥ OTIMCAHUS )KUBBIX CUCTEM, IPOIIECCOB U SIBJIC-
HUM; OpraHu3aliy U IPOBEACHHs OMOIIOTHYECKOT0 IKCIepH-
MEHTA, BBIABM)KEHUS TMIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEX-
Iy UCCIIETyeMbIMU BETMUMHAMU, OOBSICHEHHUS MTOJTyYE€HHBIX
pE3yJIbTaTOB

1 (GOPMYJIMPOBAHNUS BBIBOJIOB C HCIIOIH30BAaHHUEM HAaYUHBIX




- IOHUMATh U UCIIOJIb30BATh IIPEUMYILECTBA KOMAaHIHON

Y UHAMBHUAYaJIbHOM paboThI;

- IPUHAMATH LIEJIA COBMECTHOM ACATEIBHOCTH, OPraHU30BbI-
BaTh U KOOPAMHHUPOBATH JEHCTBUS

10 €€ JOCTUKEHHIO: COCTABJIATH IUIaH JICWCTBUM, pacipee-
JISITh POJIM C YYETOM MHEHUH YYaCTHUKOB 00CYXIIaTh pe3yib-
TaThl COBMECTHON pabOTHI

MIOHATUM, TEOPUHN U 3aKOHOB

OK 07. CoxmelicTBOBaTH
COXPAaHEHHUIO OKPYKaIO-
el cpebl, pecypcocOe-
PEXKEHUIO, TPUMCHSITh
3HAHUS

00 M3MEHEHUH KJIMMAaTa,
HPUHIIMITB O€PEIKITUBOTO
MIPOU3BOJICTBA, I Pek-
THBHO JICHCTBOBATH

B UPE3BBIYANHBIX CHTYya-
LUSX

JInuHOCTHBIE Pe3ybTAThI IOJKHBI OTPaXkaTh B YACTH: IKOJIO-
THYECKOT0 BOCIIUTAHUS: - CPOPMUPOBAHHOCTH IKOJIOTHYE-
CKOH KyJIbTYphl, HTOHUMaHUE BIUSHUS COLUAIBHO-
SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON

Y COLIMAJIBbHON CPEeJbl, 0CO3HAHKE TTI00aTBHOTO XapaKTepa
9KOJIOTMUECKUX MPOOIIeEM;

- IJITAHUPOBAHUE U OCYIIECTBIIEHUE ICUCTBUN B OKPYKArOIIEH
Cpelie Ha OCHOBE 3HAHUS 11€JIel YCTOMYMBOIO PA3BUTHS YEIIO-
BEYECTBA,

- aKTUBHOE HEIPUATHE ACUCTBUMN, TPUHOCSIIUX BPEI OKPY-
JKaroIIeH cpee;

- YMEHHE NMPOTHO3UPOBATH HEOJIATOMIPHUATHBIE IKOJIOTHUECKUE
MOCIIEACTBHS MPEANPUHUMAEMBIX JACHCTBUIA, TPEIOTBPAIIATh
uX;

- pacUIMpEHHE OIbITA AESITEIBbHOCTUA SKOJOTUYECKON HaIlpaB-
JIEHHOCTH.

MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBH-
SIMU:

0) COBMECTHasI 1eATEITbHOCTD:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOMN

Y UHJIUBUIYAJIbHOU PabOTHI;

- IPUHUMATD 1IeJIU COBMECTHOM AESTEIbHOCTH, OPraHU30BbI-
BaTh U KOOPAMHUPOBATH NEHCTBUS

10 €€ JOCTUKEHUIO: COCTABJIATH ILJIaH JIECUCTBUM, pacipee-
JISTh POJIM C YYETOM MHEHUHN YYaCTHUKOB 00CYXJIaTh pe3yilb-
TaThl COBMECTHOU PabOTHI

ITP6 5. IIpuobpeTenHre onbITa MPUMEHEHHUS OCHOBHBIX METO-
JIOB HAYYHOT'O TTO3HAHUS, UCTIOIb3YEMBbIX B OMOJIOTHH:
HaOJIFOIEHUS

Y ONTMCAHUs )KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUI; OpTaHu-
3allU U IPOBEIEHUS OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BbI-
JBYO)KECHUS TUTIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEX/Ty HCCIIe-
JyeMbIMH BEIMYMHAMHU, 00BICHEHUS TOTYyYECHHBIX pPe3yybTa-
TOB

1 GOpMYIUPOBAHUS BHIBOJIOB C HCIIOIH30BAaHHUEM HAaYyUHBIX
MIOHATUH, TEOPUI U 3aKOHOB.

ITP6 6. ChopMHpOBaHHOCTH YMEHUS BBACISATH CYIIECTBEH-
HBIE TIPU3HAKN BUPYCOB, KJIIETOK MPOKAPHOT U SYKAPHOT; O~
HOKJIETOYHBIX U MHOTOKJIETOUYHBIX OpPraHNU3MOB, BHJIOB, OHO-
TEOIIEHO30B M SKOCHCTEM; OCOOCHHOCTH MIPOIIECCOB OOMEHa
BEIIIECTB U MTPEBpAILEHUS SHEPTUH B KIIETKe, (POTOCHHTE3A,
TUTACTHYECKOTO U SHEPTEeTHYECKOT0 00MEHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OTJIOIOTBOPEHUS, Pa3BUTHUS U Pa3MHOXKe-
HUS, MUHIUBUIYAIBHOTO PAa3BUTHS OpraHn3Ma (OHTOTEeHE3a),
060pbOBI

3a CyILLECTBOBaHHE, ECTECTBEHHOr0 0TOOpa, BUA000pa3zoBa-
HUS, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpeie 0OUTaHus,
BJIMSTHUSI KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOT€HHBIX H3MEHe-
1305071

B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U IIpeBpallleHre YHeprun B buocdepe.
[TP6 7. ChopmMupoBaHHOCTh YMEHUS MPUMEHSAThH IMOJTy4EHHBIE
3HaHU JUI1 00BSICHEHUS! OMOJIOTHYECKUX MPOLIECCOB U sBIIE-
HUW, U1 IPUHATHS IPAKTHYECKUX PENIEHUI B TOBCEAHEBHOMN
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JKU3HU

C 1eNbI0 oOecTieueHns 6€30MacHOCTH CBOETO 37I0POBBS U 3/10-
POBBSI OKPYKAIOIIMX JIFOJICH, COOJIIOICHHS 310pOBOT0O 00paza
YKU3HH, HOPM IPaAaMOTHOTO ITOBECHHS B OKPYIKAIOICH MpH-
POIIHOM cpejie; MOHNMaHue He0OX0IMMOCTH UCTIOB30BaHUS
JIOCTH)KECHUI COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTHIA JIJIs
paIOHAIBLHOTO MTPUPOIONOIB30BAHUS

[IK 2.5. XpanuTts u uc-
I10JIb30BAaTh CBAPOYHYIO
anmnapaTtypy U UHCTPY-
MEHTHI B XO/JI¢ TPOU3BO/I-
CTBEHHOTO Ipoliecca

[1K 3.4. BeInoaHsaTh pyd-
HYIO YTOBYIO PE3KY Me-
Tajula IUIaBsIIKUMCS M0-
KPBITBIM 3JIEKTPOAOM

IpakTuyeckunii oNbIT:

- IPOBEPKH OCHALLIEHHOCTU CBAPOYHOIO IIOCTA ISl BBIIOJIHE-
HUs PyYHOH AYrOBOW pE3KHU JEeTaled U KOHCTPYKIUHA aBTOMO-
OuJIeil ¥ CTPOUTENIBHBIX MAIINH;

- IPOBEPKU pabOTOCIIOCOOHOCTH

U MCIIPaBHOCTHU 000PYOBAaHUS IOCTA PYUYHOM JyroBoil pe3ku;
- IPOBEPKH HAJIMYMS 3a3€MIICHHS CBAPOYHOT'O IIOCTA PyYHOH
JIyTOBOM PE3KHU;

- IOArOTOBKH M IIPOBEPKU CBAPOYHBIX MAaTEPUAIIOB ULl py4-
HOU PE3KH JeTajei u KOHCTPYKIM aBTOMOOMIeH

Y CTPOUTEIIBHBIX MAIlVH;

- HAaCTpOUKU 000pYJOBaHUS PyUYHOU AYTOBOW PE3KH IJIaBsi-
LIUMCS TOKPBITBIM JIEKTPOJIOM ISl BBIITOJIHEHUS PE3KH, Je-
TaJIel ¥ 3JIEMEHTOB KOHCTPYKIIUN aBTOMOOMIIEH U CTPOUTEIIb-
HBIX MalllH;

- BBIIIOJIHEHUS PYYHOU yrOBOM PE3KU ILIABSIIMMCS IIOKPBI-
TBIM 3JIEKTPOJOM Pa3JIMYHBIX J€Taleil 1 KOHCTPYKIIUI aBTO-
MOOMIIEH U CTPOUTEIBHBIX MAIlH;

- opraHu3anuy 0e30MacHOro BBITOJHEHUS padoT MO pyYHOM
JYTOBOM pe3ke Ha paboyeM MecTe B COOTBETCTBUU C CAaHUTAp-
HO-TEXHUUYECKUMHU TPeOOBaHUSIMHU U TPEOOBAHUSMHU OXPaHbI

Tpyda
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OcBoenue yueOHOM JUCIUIUIMHBI 00ECTIEYBACT JOCTHKEHUE OOYYAIOMIMMUCS  CIEAYIOIINX JJUYHOCTHBIX PE3yIbTaTOB pean3aliy MPOrpaMMbl

BOCIIUTaHUA:

JIP 6. | IlposiBisitonnii yBaskeHHE K JIOASM CTapIIEro MOKOJIEHUS U TOTOBHOCTD K YYaCTHIO B COIMANIBHON MOJ/IEPIKKE U BOJIOHTEPCKUX JBHKEHUSIX.

JIP 10. | 3a0oTsmmiics o 3alIuTe OKPY>KAFOIICH Cpe/ibl, COOCTBEHHON U 4YOM 0€30MMacHOCTH, B TOM YHCIIe ITU(POBOIA.

1.5 PexomeHyemMoe KOJIMYECTBO YaCOB HA OCBOEHUE MPOTPaMMbl JUCIUILTUHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromierocst 72 gaca, B TOM YHUCIIE:
00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyudatromerocs 72 Jaca.
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2. CTPYKTYPA M COJAEP)KAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOi TMCHUIIMHBI 1 BBl YUeOHOH padoThl

Bup yueOHoii padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
B T.4.

TEOPETUUECKHUE 3aHATUS 46
MPAKTHYECKHUE 3aHATUS 20
J1ab0paTOPHBIE 3aHATHS 4
OcHOBHOe coiep:KaHHe 58
IIpodeccuonanbHO OpEeHTHPOBAHHOE COAep:KaHue (colep:KaHue NMPH- 12
KJIATHOT0 MO/LYJISl)

IIpome:xxyToyHast arrecranus B ¢popMme 1 pepeHIUPOBAHHOIO 3a4eTa 2
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2.2. TemaTnueckuii niIaH u copep:xxanue Jucuunauabl OY/1.13 buoJorus

®opmupyemble
HaumenoBanmue pa3- | Coaepkanue yueOHOro Marepuasia (0OCHOBHOE U Po(heCcCHOHAIBLHO OPUEHTUPOBaHHOe), | O0beM
AeJI0OB M TeM JIabopaTopHbIe U NMPAKTHYeCKUe 3aHATHUS, IPUKJIATHON MOAYJ/Ib (IIPH HAJIMYHH) yacop | oMmereHtim
1 2 3 4
OcHoBHOe€ coJepKaHue
Paznen 1. buosorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHu3anus 2
Tema 1.1. Coneprkanne yueOHOTo MaTepuaa 2
buonorus Bbuonorus — Hayka o xuBoi mpupoze. CBsi3u OHOJOTHH ¢ OOIECTBEHHBIMU, TEXHHUECKUMH U
B cucteMe Hayk. O0- | mpyrumu ecTeCTBEHHBIMH HaykaMu, (puiocoduei, penurueii, STHKOM, SCTETUKON U MPaBOM.
ast XapakTepuctuka | Ponp 6uosioruu B pOpMUPOBAaHUU COBPEMEHHOW HaydyHOW KapTUHBI Mupa. Cucrema 6uoi10-
KU3HU TUYECKUX HayK. OK-02
MeTtoibl MO3HAHMS KUBOM HPHUPOAbI (HAOIIOEHHUE, SKCIIEPUMEHT, ONHUCAHHUE, U3MEPEHUE,
KJaccu(uKalus, MOJCITUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX ).
JXussie cuctemMbl (OMOCHCTEMBI) KaK MPeAMET N3ydeHus: ononoruu. OTIMIue )KUBBIX CHCTEM
0T Heopranuueckoi nmpupoasl. CBoicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU opraHu3anu OMOCHCTEM: MOJEKYJISIPHO-TEHETUUECKUH, KIETOYHbIH, OpraHu3MEH-
HBIH, TOMYJISIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OO - Te0IlIeHOTHYECKH i), OuochepHbIi
Pasjnen 2 Xumuyecknii COCTaB M CTPOEHUE KJIETKH
Tema 2.1. ConeprkaHue yueOHOro MaTepuasa 2
XUMUYECKUH COCTaB | XMUMHUYECKUNW COCTAB KJICTKH. XHMHYECKUE DJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPOIJIECMCHTEHI.
KieTku. Bona Bopna n munepanbhble BemecTsa. @yHKIUMU BOJbI U MUHEPAJIBbHBIX BellecTB B kieTke. [lona-
U MUHEDAJIbHBIE BE- | Iep>KaHUE OCMOTHYECKOTo OamaHca
mecTBa IIpakTnyeckoe 3ansiTue 1
Ne 1 «buosornyeckasi poJib MUHEPAJIBHBIX BelIeCTB B 00eCIeYeHHN KU3HeesITeIbHO-
CTH OPraHM3MOB, POSIBJICHHS 1MCcOATaHCa MUHEPAJIBbHBIX 3JIeMEHTOB)
Tema 2.2. CopepxaHue yueOHOro Marepuaia 3
buonornyecku Bax- | benku. CoctaB u cTpoeHue 06e1KoB. AMHUHOKHCIOTH — MOHOMeEpHI OenkoB. Hesamenumbie u
HBIC XUMHYECKHE CO- | 3aMEHUMBIE aMUHOKHCIIOTBI. AMUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphI OCIKOBOW MO-
€AMHEHHUS JeKyibl (mepBUYHAsA, BTOPUYHASA, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenkoB. buonornueckue GyHkimn 0enkoB. PEepMEHTHI — OMOJOTUYECKHUE KaTalu-
3aropel. CTpoeHue (epMeHTa: akKTUBHBIN IIEHTp, cyOcTpaTHas crneuupuinocts. Kodpepmen- OK-01, OK-02,
Tbl. Butamunpl. OTinnuuns (GepMEeHTOB OT HEOPTraHMUYECKUX KaTaJIN3aTOPOB. OK-04
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VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a U ae30kcuprbo3a), Aucaxapujsl (caxaposa,
JAKTO3a) U TOJIHCAaXapHIbl (KpaxMali, TIUKOTeH, eJuTioo3a). bruonornueckue ¢pyHkuum yr-
neBoAOB. JIunuaer: Tpurnuepuabl, Gochoaunubl, crepouasl. I mapodpunbHo-TuaApOoPOOHBIE
cBoiicTBa. bruonornueckue Qynkiuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMIHI0B
Kak ucTouHukoB sHepruu. Hyknennossie kucnotel: JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKJIeMHOBBIX kucaoT. Ctpoenne u ¢ynkmuu JHK. Crpoenue m pynxmuum PHK. ATO:
CTpOCHHE U PYHKITUU

JlaboparopHble 3aHsTUS (HA BHIOOP NMpenogaBarTeJis)

Ne 1 «Onpenesnenne Buramuua C B IPOAYKTAX MUTAHUS»

wim «OnpegejieHne HATHYMSA KPaxXMasia B IPOAYKTAX NUTAHUSD)

win «I'mapogunbHo-ruaAPodoOHbIE CBOICTBA JUIUA0B)

nim «M3ydyeHne KaTaIuTHYECKOH AaKTHBHOCTH (pepMEeHTOB (HAa MpUMepe aMHMJIa3bl WIH
KaTaJjaas3bl)»

Tema 2.3.
CrpykTypHO-
(byHKIMOHATBHAS Op-
raHu3aIMs KIeTOK

Copepkanue ydeOHOro Marepuana

[{utonorus — Hayka o kieTke. Kietounas Teopust — mpuMep B3auMOACHCTBUS Uiel 1 (PaKToB
B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Knertka kak menoctHast kuBasg cuctema. OOmue Mpu3HAKU KJIETOK: 3aMKHYTas Hapy>KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuictemMa CuHTe3a Oeska.

Tumsl KI€TOK: 3yKapuoTHyecKast U MpokaproTHueckas. OcoOEHHOCTH CTPOEHUs MPOKapuo-
Thueckon kieTku. Kinetounas crenka Oaktepuil. CTpoeHHE dykapruoTHUueckon kieTku. Oc-
HOBHBIE OTJINYMS PACTUTEIIbHOM, dKUBOTHON U IpUOHON KileTKU. [ToBepXHOCTHBIE CTPYKTYpPbI
KJIETOK— KJIETOYHAasl CTEHKa, IIMKOKaIMWKC, uX ¢QyHkiuu. Ilnazmatuueckas memOpaHa, ee
CBOWCTBA U (DYHKIIHH.

[uromna3zma u ee opranouasl. OqHomemOpannbie opranouasl kietku: DIIC, anmapar ['onb-
JUKH, TM30COMBI. [I07yaBTOHOMHBIE OpraHoOuAbl KJIETKA: MUTOXOHAPUH, I1acTuabl. Ilpouc-
XOXKJEHUE MHUTOXOHJpUN M TutacTud. Buasl minactun. HemeMOpaHHble OpraHOUAbl KIETKU:
prOOCOMBI, KJIETOUHBIM LEHTpP, LEHTPHOIM, PECHUYKH, >KTYTUKH. DYHKIUH OPraHOUIOB
KJIETKU. BrirroueHus.

Snpo — perynaropHslii HeHTp KieTku. CTpoeHue sizpa: sijepHas 000JI0uKa, Kapuoriasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlaboparopHble 3aHsTHS (HA BHIOOP NpenogaBareJisi)

Ne 2 «Ctpoenne KJIeTKH (PACTeHHsl, »KUBOTHbIe, TPUOBLI) M KJIETOYHbIE BKJIIOYEHMUSI
(kpaxmMaJl, KApOTMHOM/BI, XJIOPOIIACTBI, XPOMOILIACTHI)»

nim «M3ydyeHue cCTpoeHHs] KJIETOK PACTeHM, })KMBOTHBIX M 0aKTepuii M0 MHKPOCKO-
IIOM HA FOTOBBIX MUKPOIIPENApaTax U UX ONHCAHUE)

15



win «lIponunaemocTs MeMOpaHbl (IJ1a3MOJIN3, 1EJIA3MOJIN3))»

Pasznea 3. dKusHeneaTeIbHOCTH KJICTKH 6
Tema 3.1. CopepxaHne yaeOHOro Marepuaa 2
OOMEH BEIIECTB OOMeH BemecTB, WM METa00IU3M. ACCUMUIIANINSA (TUTACTHYECKUI OOMEH) U TUCCUMUIISITUS
1 TIPEBPAICHUC SHEP- | (gepreTudecknii 0OMeH) — JBE CTOPOHBI €IUHOIO IMpoliecca Meradbonu3ma. Poib 3aKOHOB
ran COXpaHEHHUsI BELIECTBA U PHEPTUU B MOHUMAHUHU MeTabonu3Ma. Turbsl 0OMeHa BElIecTB: aB-
B IIeTie TOTpOHBINA U reTepoTpoPHbId. Poib GpepMeHTOB B 0OMEHE BEIIeCTB U MPEBPALIEHUHN SHEP-
ruu B kietke. @orocunte3. CBeroBas u TeMHOBas ¢asbl potocuHTe3a. Peakunu potocunre-
3a. DPdexkTuBHOCTh POTOCHHTE3a. 3HaUeHHE (PoTOoCHHTE3a IS KU3HU Ha 3emie. BrnusHue
YCIIOBUH cpeibl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIEHHS €r0 TPOJAYKTUBHOCTH Y KYJIbTYPHBIX
pacteHuil. XeMocuHTe3. XeMOCHUHTE3UpYyIolre OakTepun. 3HaYeHHEe XeMOCHHTE3a JUIsl JKU3-
HU Ha 3emuie.
OHepreTuyeckuii 0OMeH B KieTke. PacienyieHre BemecTs, BbIACICHHE U aKKyMYJIHPOBaHUE
SHEPruM B KIIETKE. DTalbl SHEpreThueckoro ooMeHa. I'nmukonus. bpokeHue u ero BUBIL. OK-01, OK-02,
Kucnoponnoe okucienue, i KieToyHoe JbixaHue. OkucnutenbHoe (GochopunnpoBaHue. OK-04
D} PeKTUBHOCTH IHEPTreTHIESCKOr0 0OMEeHa
Tema 3.2. CopepxaHue yaeOHOro Marepuana 2
buocuures Oenka Peakiiuu matpuunoro cunrtesa. ['enetnueckas nndopmanus u JJHK. Peanuzanus reneruye-
ckoit nHpopmanuu B KIeTke. [ eHeTHuyecKkuit KoJ U ero cBoicTBa. TpaHCKPHUMIHS — MaTpUY-
Heli cunte3 PHK. Tpancusus — Ouocunres 6enka. Jrtansl Tpancisiuuu. Koguposanue amu-
HOKHUCJOT. Poib pubocom B OnocuHTe3e Oenka
TpakTHYecKoe 3aHsITHE 1
Ne 2 «Peuienne 3a1a4 Ha onpeaeeHUe MOCIAeI0BATEIbHOCTH HYKJIECOTHI0B)
Tema 3.3. ConeprkaHue yueOHOro MaTepuaia 1
Bupycst Heknerounsie ¢popmbl xu3Hu — Bupychl. Uctopus otkpeitust BupycoB (/. . MBanoBCKuit).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOTO0 1MKJIa BUpycoB. baktepnodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonepunura yenoseka (BIY)
— Bo30Oynutens CIIM/la. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI
Pa3nes 4. PazMHokeHHe M HHIUBHAYAIbHOE Pa3BUTHE OPTAHU3MOB 6
Tema 4.1. CopepxaHue yueOHOro Marepuaa 1 OK-01. OK-02
Kv3HEeHHBIN UK KneTounslil 1uki, UiaM KU3HEeHHBIN MK KiIeTkd. MHTepdasa u muros. Ilpoueccs, npote- OI’{-O 4 ’
KJIETKU Karoue B uutepdasze. Pernmkanus — peakuust matpuyHoro cunreza JIHK. Ctpoenue xpo-

MocoM. XpOMOCOMHBIH HaOOp — KapuoTwi. J[MIJIOWTHBIA M TaIUIOWAHBI XPOMOCOMHBIE
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Habopbl. Xpomatuael. L{utonornueckre OCHOBBI Pa3MHOXKEHUS U MHAUBUAYAIBHOTO pa3BU-
TUs opranu3moB. Jlenenue kietku — muto3. Ctaauu Mutosa. [Iporecchl, mpoucxoasame Ha
pa3HbIX CTaausAX MUTO3a. brnonmorunueckuii cMpicn muto3a. [Iporpammupyemas rubenb Kiet-
KM - alloNTo3

Tema 4.2.
®opMBbl pa3MHOKEHHS
OpraHu3MOB

CopepxaHne yaueOHOro MaTepuana

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Busl 6ecrnosaoro pa3MHOXKEHUS:
JiefieHHe HaJBOE U MOYKOBAaHUE OHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pasMHOXkeHue. MIckycCTBEeHHOE KJIOHUPOBaHUE OPraHU3MOB, €r0 3HaAUCHHE AJIS CEJICKIUH.
[TonoBoe pa3MHOkeHuUe, ero oTinuus oT Oecnosoro. Meio3. Craguu meiiosza. Ilporeccsl,
MPOUCXOsIIME Ha cTaausax menosa. [loBenenne xpomocoM B merose. Kpoccunrosep. buo-
JIOTMYECKHUI CMBICH M 3Ha4YeHHe Meio3a. ['ameTtoreHes — mporecc oOpa3oBaHMs MOJOBBIX
KJIETOK y *HUBOTHBIX. [l0osI0BBIE JKe€e3bl: CEMEHHUKU U sIMUHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30ouj, sifleKieTka) — cepmarorees u oorexes. Oco-
OEHHOCTHU CTPOEHUS SIMLEKIETOK U criepMaTo3oua0B. OmiogoTBopenue. IlapreHoreHes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

Copepxkanne ydeOHOro Marepuana

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTHA Y MO3BOHOYHBIX XHUBOTHBIX: JIPOOJICHHE, TaCTPYIISALUS, OPraHo-
renes. [TocramOpuoHnansHOe pazBuTre. TUIBI TOCTIMOPHUOHATIBHOIO PAa3BUTHS: MPSAMOE, He-
npsMoe (JTMYMHOYHOE). BiusHHE cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE
BBI3BIBAaTh BPOKAEHHBIE ypojacTBa. Poct u pa3ButHe pacteHnil. OHTOreHe3 IIBETKOBOTO pac-
TEHHsI: TBOMHOE OTIOJIOTBOPEHHE, CTPOCHUE CEMEHH, CTaINU Pa3BUTH

IIpakTH4yeckoe 3aHsATHE

Ne 3 «MH(pexkunoHHbIE 3200/1€BAHNS U SMUAEMHH B HCTOPHH 4esioBedyecTBa. Baknuna-
Ms KaK NpopmiakTuka HH(PEeKIMUOHHBIX 32001eBaHMID)

Pa3nen 5. Haciie1cTBEHHOCTh M M3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Copepxkanne ydeOHOro MaTepuana

[IpenmMer u 3amaun TeHETUKU. Poib HUTONOTMU W SMOPUOJIOTMM B CTAHOBJIEHUU T'€HETHUKH.
Bxutan poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE FeHETHKU. MeTozbl reHeTHKu (ru-
OpUA0IOTUYECKHNA, TUTOI€HETHUECKUI, MOJIEKYJIIPHO-TeHEeTHYECKHUi1). OCHOBHBIE TeHETHUYE-
CKHE NOHATHA. ' eHeTnYecKas CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPHU3HAKOB, ycTaHoBIeHHbIE I'. Mennenem. Monorubpua-
HO€ CKpelllMBaHKe. 3aKOH eMH000pa3us rTuOpuI0B rnepBoro nokosexus. [Ipasuno nomuHu-
poBaHMs. 3aKOH PACLICIUIEHUs NMPU3HAKOB. I'mnore3a unctoTel ramer. IlonHoe u HenonHoe
JOMHHMpOBaHME. J[UrHOpuAHOE CKpeluBaHUE. 3aKOH HE3aBHCHMOTO HACJeOBaHUS IMpU-
3HaKoB. L[uTOreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE CKpe-

OK-01, OK-02,
OK-04
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nMBaHue. Vcrmonp3oBaHHe aHAIM3MPYIOIMIETO0 CKPEIIMBAHUS JJIS ONPEICIICHUsS TeHOTHIIA
ocoou

IIpakTnyeckoe 3ansitue

Ne 4 Pemenne 3a1a4 Ha onpeaejieHHe BEPOATHOCTH BO3SHUKHOBEHHUSI HACJIEICTBEHHbBIX
NMPU3HAKOB NMPH MOHO-, AW-, MOJUTHOPUIHOM M AHAJM3MPYHOIEM CKpPEIIUBAHUM, CO-
CTaBJIeHHE FTeHOTHNNYECKHUX CXeM CKpelBaHus

Tema 5.2.
CuermieHHOE Hacle-
JIOBaHHUE MTPU3HAKOB

Conepkanue yq4eOHOTO MaTepraia

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY HaclieJJoBa-
HUIO TeHOB. HapyrieHue clemieHuss reHOB B pe3yJsibTaTe KPOCCHUHTOBEepa. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.

['enetnka nosa. XpoMOCOMHOE OIpEACIICHHE T10JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMEI. '0-
MOraMeTHbIE M IreTeporaMeTHble opranu3mbl. HacnenoBanue nmpu3HAKOB, CIETUIEHHBIX C IMO-
JIOM

IIpakTHYeckoe 3aHATHE

Ne 5 Pemenue 3ala41 Ha OoINpeaecJcHUuEe BEPOATHOCTH BOSHUKHOBCHUS HACICACTBCHHBIX
NMPU3HAKOB IIPH CHECIVICHHOM HACJACA0BAHHH, COCTABJICHHEC TI'CHOTHIHYECCKHX CXEM
CKpeIMBaHUA

Tema 5.3.
3aKOHOMEPHOCTH U3-
MEHUYUBOCTH

CopepxaHue yaeOHOT0o MaTepuana

N3menunBOCTh. BHibl N3MEHUMBOCTH: HEHACJIEICTBEHHAs U HacleAcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEpUCTHKA MOAU(DUKAIMOHHOW H3MEHUYMBOCTH.
BapunannoHHbI psg v BapuanmonHas kpuBas. Hopma peaknuum npusHaka. KoimuecTBeHHbIE
U Ka4eCTBEHHbIEC MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOJU(PHUKAIIMOHHON U3MEHYUBO-
CTH.

HacnencrBeHHas, WM T€HOTUNUMYECKas W3MEHYMBOCTb. KoMOMHATHBHAs M3MEHUMBOCTb.
Meiio3 1 MoioBOM Mpolecc — OCHOBAa KOMOMHATUBHOM M3MEHUMBOCTH. MyTalMOHHas U3-
MeHuuBOCTh. Kinaccu¢ukanusi MyTaiuii: TeHHble, XpOMOCOMHbIE, TeéHOMHbIe. YacTroTra u
OpUYMHBL MyTauuid. MyTtareHuble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PsIIOB B HACJIEICTBEH-
HOH WU3MEHUYUBOCTH
H. 1. BaBmiosa

IIpakTnyeckoe 3ansitue

Ne 6 Pemenne 3aa4 Ha onpeacjJcHue BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHbBIX
IMPU3HAKOB IPH Pa3/iIMYHbIX THIIAX B3auMOJeiicTBHSA Ir¢HoB, COCTABJICHUEC TCHOTUIINYC-
CKHX CXEM CKpCIUBAHUSA

Tema 5.4.

Conepxanue yq4eOHOro MaTeprasia
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I'enetuka yeoBeka

I'enetuka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: F€HEaN0-
THYCCKUH, OJIM3HEIIOBBIH, UTOIrCHETUYCCKHU, OMOXMMHUYECCKHIA, MOJIEKYJISIPHO-
reHetudeckuid. COBPEMEHHOE OIPEEICHUE T€HOTHUIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUITUPOBaHKE, B TOM uucie ¢ noMoinbio [11[P-ananu3a. HacnencrBennbie 3a001eBaHMS
YyelloBeKa: TeHHbIe 00JIe3HH, O0JNIE3HH C HACJIEICTBEHHOU MPEIpacloyioKeHHOCTHIO, XPOMO-
comubie Oosie3nu. Comarnueckue U reHepatuBHbie MyTanuu. CTBoIOBbIE KeTKkH. [IpuHiin-
bl 3J0POBOr0 00pasza *HU3HU, JUATHOCTUKH, MPOPUIAKTUKU U JICYCHHUS T€HEeTHYEeCKUX 00-
ne3Hed. MenuKo-reHeTUUecKOe KOHCYJIbTUPOBaHHME. 3HAYEHHE MEIUIIMHCKOM TI'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHEeTUUECKHX 3a00JIeBaHUI YeloBeKa

HpaKaneCRoe 3aHATHE

Ne 7 «CocTaBiieHHe H aHAJIU3 POAOCTOBHBIX Y€¢JIOBECKA»

Pa3gen 6. DBoJIIOIHOH

Has1 OHoJIOrus

Tema 6.1.
DBOJIIOIMOHHAS TEO-
pust
U €€ MECTO
B OMOJIOTHH

Copepkanue ydeOHOro Marepuana

[TpennocbuIKyu BO3HUKHOBEHMSI HBOJIIOLIMOHHONW TEOPUH. DBOIIOLUOHHASA TEOPHSI U €€ MECTO
B Onosorun. BriusiHIE 3BOMIONMOHHON TEOpUH HA pa3BUTHE OMOJIOTHH U APYrux HayK. CBH-
JIeTeNbCTBA DBOMIOLUHU. [Tale0HTOIOrMYECKHE: TTOCIEN0BATEIbHOCTD MOABJICHNS BUIOB B I1a-
JICOHTOJIOTHYECKOH JIETONHNCH, NepexoaHble GpopMel. bruoreorpaguueckue: cXoacTBO U pas-
anuue ¢ayH U (I0p MAaTEPUKOB U OCTPOBOB. DMOPHOIOIHYECKHE: CXOJCTBA U Pa3IUYMs M-
OpHOHOB pa3HbIX BHUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHBIE, PyJUMEHTapHbIE OpPTraHbl, aTaBU3Mbl. MOJIEKYyIAPHO-OMOXMMHUYECKHE: CXOJ-
CTBO MEXAaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MYyTeH y BCEX >KUBBIX
OpraHU3MOB.

OpomtonmonHas Teopust Y. [lapsuna. IIpeanockuiku BO3HUKHOBEHUS JapBUHMU3Ma. J[BHKY-
M€ CUJIBI HBOJIIOIMM BUIOB 10 JlapBUHY (M30bITOYHOE pa3MHOKEHHE MPU OTPAHUYECHHOCTH
pecypcoB, HeolpeaeséHHasi N3MEHYUBOCTh, OOpb0a 3a CyIECTBOBAHUE, €CTECTBEHHBIN OT-

60p)

Tema 6.2.
MuxkposBonronus

Copepkanne y4eOHOro MaTepuana

Cunternyeckas teopus sBosonnu (CTD) m e€ ocHOBHBIE MOJOXKEHUS. MHKpPO3BOIIOLHS.
[Tomynsiuys Kak eAMHULIA BUJA U DBOJIIOLMH.

JBmwxyume cuibl ((haKTopbl)3BOMIONMKA BUIOB B Mpupojae. MyTallMOHHBIH mpolecc U KOM-
OuHaTUBHAsE U3MEHYMBOCTh. [lonmynsiuoHHbIE BOJNHBI U Jipeild reHos. M3onsuus u murpa-
. EctecTBeHHBIN 0TOOp — HampaBistonuii gaxkrop sBostorur. GopmMbl €CTECTBEHHOTO
or6opa. [Iprcroco6IeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BOIOLUH. [IpuMeps! mpucmnocoo-
JeHui y opranu3mMoB. Apomopdo3bl u uanoanantanuu. Bua u BunoobpazoBanue. Kpurepun

OK-01, OK-02,
OK-04
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Buja. OcHOBHBIE (hOpPMBI BUA000pa3oBaHusi: reorpaduyeckoe, IKOJIOTrHIECKOoe

Tema 6.3.
Makpo3Boronus

Cojepkanuie yaeOHOro Marepuana

Makposposnorus. @opMbl 3BOIOIMK: (UIeTHYECKas, JUBEPreHTHAs, KOHBEPreHTHAs, Ta-
pautenbHas. HeobpatuMocTs 3BOTIONNN

IIpakTnyeckoe 3ansitue (Ha BLIOOP MpenoaaBaTe/is)

Ne 8 «CpaBHeHMe BH/IOB 110 MOP(OJIOrH4eCKOMY KPUTEPHIO)»
W «Onucanmue NpucnocodJJeHHOCTH OPraHNu3Ma U ee OTHOCHTEJbHOI0 XapaKTepa»

Pasznen 7. BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3emuite

Tewma 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Conepkanue yueOHOTO MaTepuaia

JonayuyHble NpenCTaBICHUS O 3apOXACHUU XKU3HHU. HaydHble rumoTe3bl BO3ZHHUKHOBEHUS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMus. XuMudecKasi 3BOJoIUsA. AOMOreHHbIN CUHTE3
OpPraHMYECKHUX BEIIECTB U3 HEOPraHWMYECKHUX. DKCIEPUMEHTAIbHOE NOATBEPKICHUE XUMU-
yeckoi sBomonuu. HavanbHble sTanbl Ouonormueckoi ssostouuu. I'mnoresa PHK- mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYp M BOZHUKHOBEHHME MPOTOKJIETKU. [lepBbie KIEeTKU U
ux 3BoJironusa. @opMUPOBaHUE OCHOBHBIX TPYIII JKUBBIX OPraHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie o 3paM U nepuogam. Karapxeil. Apxeickas U NpoTepo30oncKas
apsl. [Taneo3oiickas 3pa u e€ nepuoabl: KeMOPUNCKUHN, OPIOBUKCKUNA, CUITYpUICKUH, 1€BOH-
CKHI1, KAMEHHOYTOJIbHBIN, IEPMCKHUIl. Me3030lcKast 3pa U €€ nepruobl: TPUACOBBIN, FOPCKUM,
MenoBor. KaliHo30licKkast 3pa U €€ mepro/ibl: MAJIEOr€HOBBINA, HEOT€HOBbIN, aHTPOITOT€HOBBIN.

Tema 7.2.
Cucrema opranuye-
ckoro mupa. IIpouc-

XO0XKJICHHE YeTIOBEeKa —
aHTPOIIOTeHEe3

CopepxaHue yaeOHOT0o MaTepuana

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BoJound. OCHOBHBIE CHCTEMaTHYECKHE
IPYyMNIbl OPraHU3MOB. XapaKTEepUCTHKA KJIMMaTa U TeoJIOTMYecKUX mpoueccoB. OCHOBHBIE
ATAaIbl SBOJIIOLIMU PACTUTEIBHOTO M JKUBOTHOTO MHpPa. ApoMOpdO3bl y pacTeHUIl U KUBOT-
HbIX. [losiBIIeHMe, pacBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

DBoIOIUS YeIoBeKa. AHTPOIOJIOTUs Kak Hayka. Pa3BuTue mpencTaBiIeHUN O MPOUCXOXK/Ie-
HUM 4YeloBeka. MeTosbl U3ydeHHus aHTpomnorene3a. CXoJCTBa M pa3iMyus 4eJIOBEKa U JKU-
BOTHBIX. CHCTeMaTHueCKoe MOJIOKEHUE uenoBeka. [IBmkymue cuibl (hakTophl) aHTPOIIOTe-
He3a. HacnencTBeHHas M3MEHUMBOCTh M €CTECTBEHHBINH 0TOOp. OOIIECTBeHHbIN 00pa3 »Ku3-
HU, U3TOTOBJIEHUE OPYJUI TPYyJia, MBIIIIEHUE, pEYb

Tema 7.3.
OCHOBHEBIE CTaINU
9BOJIIOLIMH YEJIOBEKA

CopepxaHre yaeOHOT0 MaTrepuana

OCHOBHBIE CTAJIUM U BETBH SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKU, HenoBek ymenbii, Yeno-
BEK MpsAMOXosauui, YenoBek HeaHAepTaabCcKkuil, YenoBek pa3yMHbI COBPEMEHHOTO THUIIA.
Haxonku nckormaeMbpIx OCTaHKOB, BPEMSI CYIIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHECHHS], O0BEM

OK-01, OK-02,
OK-04
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TOJIOBHOT'O MO3ra, 00pa3 ®U3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIreouHas (€Bpasuiickas), Herpo-
aBcTpajoniHas (3KBaTopuaibHas), MOHTOJIOUAHAsA (a3UaTCKO-aMepuKaHckas). UepTsl mpu-
CIOCOOJIEHHOCTH MPEJICTAaBUTENIEH YEJIOBEUECKHX pac K YCJIOBMSIM CyIeCTBOBaHMS. Enun-
CTBO yesioBedyeckux pac. Kputuka pacuzma

IIpakTHyeckoe 3aHsATHE (HA BHIOOP MpenoaaBaTeJisi) 1
Ne 9 «Bpemst 1 myTH pacce/jieHUsI YeJ0BeKa 10 IIaHeTe»
niu «Ilpucnoco0/IeHHOCTh Yel0BeKa K Pa3HbIM YCJI0BUAM cpelbl. Bausinne reorpagu-
yecKoi cpeabl Ha MOpG0s10rHI0 U GU3NOTOTHIO YeJT0BEeKa»
Pa3jen 8. OpranusMbl M OKpYy’Kaloias cpeaa 4
Tema 8.1. Copepxkanne ydeOHOro Marepuana 2
Okosorus DKOJIOrus Kak HayKa. 3a/laui U pa3/ienbl 3KOJIOTHMU. MeTo/1bl SKOIOTHYECKUX MCCIIET0OBaHHM.
Kak Hayka. Cpebl DKOJIOTUYECKOE MUPOBO33PEHHE COBPEMEHHOro yesoBeka. Cpeapl OOMTaHMSI OPraHHU3MOB:
KHU3HU. BOJIHAsl, HA3€MHO-BO3/1yIlIHasl, TOYBEHHAs, BHYTPUOPraHU3MEHHas1. DKoJIorndeckue (akro-
Oxkonoruueckue dak- | per. Knaccudukamnums sxonorndeckux (HakTopoB: aOMOTHUECKHE, OMOTHYCCKUE U aHTPOIIO-
TOPBI reHHble. JlelicTBUE 3KOJIOTMUECKUX (PAKTOPOB Ha OpraHU3Mbl. AOMOTHUYECKUE (PAKTOPHI: CBET,
Temineparypa, BiaxHocTb. PotonepuoausMm. IlpucnocoOneHuss opraHu3sMOB K JEHCTBHIO
abuotnueckux ¢aktopoB. buonornueckue purmel. buotnueckue akropsl. Buabl Onornye- OK-01, OK-02,
CKHX B3aMMOJIEUCTBUNA: KOHKYPEHLIUs, XUIIHUYecTBO. [lapasutusm, MyTyanusm, KOMMEHca- OK-04, OK-07
au3M (KBapTUPAHCTBO, HAaXJI€OHMUYECTBO), aMEHCAINM3M, HEWTpaiau3M. 3HaueHue OmoTuye-
CKHX B3aMMOJIEUCTBUMN AJIsl CYyLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tema 8.2. Copneprkanue yueOHOro MaTepuaia 2
ODKOJIOTUYECKHE Xa- | DKOJIOTHYECKUE XaPAKTEPUCTHKU MOy siiui. OCHOBHBIC MOKA3aTENN MOMY/ISIIUHN: YACICH-
PaKTEPUCTUKH IIOIIY- | HOCTb, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTrpanus. /IluHamMuKa YUCIIEHHO-
JSAUN CTH MOMYJISLUY U e€ peryJsius
IIpakTHyeckoe 3aHATHE 1
Ne 10 «JToacyéT MJIOTHOCTH MONYJISINUIA PAa3HBIX BUAOB PACTCHUID»
Pa3zaen 9. Coo01iecTBa M IKOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yaueOHOro Marepuana 2 OK-04, OK-07
Coobmecta opra- | CoobuiecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasi, IPOCTPAHCTBEH- IIK 2.5
HU3MOB, SKOCHCTEMBI | Hasl, Tpoduueckas (nuieBas). Buabi-nomuHanTsl. CBS3U B OHOIIEHO3E. 1K 3.4

Dkonorudeckue cucteMsl (9kocuctemsl). [lonsTue 00 skocucreme u Ouoreonenose. OyHK-
ONUOHAJTBbHBIC KOMIIOHCHTBI OKOCHUCTEMBI: IPOAYUCHTBI, KOHCYMCHTEI, PEAYLCHTEI. prrOBO-
pOT BEIIECTB U MOTOK YHEPTUH B dKocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHH YKOCUCTE-
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Mbl. [TumieBsle nienu u cetr. OCHOBHBIE MOKAa3aTEeNId HKOCHCTEMBI: Ouomacca, MPOAYKIIHS.
DKOJIOTUYEeCKHE MUPAMUIBI: MPOAYKIIUH, YUCIECHHOCTH, OMoMacchl. CBOMCTBAa IKOCHUCTEM:
YCTOMYMBOCTD, camoperysnusi, pazsutue. Cykieccus

Tema 9.2. CopepxaHne yaeOHOro Marepuaa
ITpuponnslie o5kocu- | [IpupoaHbIC SKOCHCTEMBI. DKOCUCTEMbI PEK U 03€p. DKOCHUCTEMa XBOWHOTO WM IHIMPOKO-
CTEMBI JMCTBEHHOTO Jieca. AHTPOINOTCHHBIE SKOCHCTEMBI. ATPO3KOCHUCTEMBI. Y POO3KOCHUCTEMBI.
Buonornyeckoe n x03siCTBEHHOE 3HAUEHHE arpo’KOCUCTEM U ypOoskocucTeM. buopasHo-
oOpasue kak (akrop yctoiumBocTH dKocucTeM. CoxpaHeHHe OMOJIIOTHYECKOro pa3HOooOpa-

3us1 Ha 3emiie

Tewma 9.3. Copneprkanue ydeOHOro MaTepuaia
buocdepa — Yuenne B. U. Bepuajackoro o 6uoctepe. I'panwniibl, coctaB u cTpykTypa 6uocdepsl. XKusoe
riobanpHas BellecTBO U ero pynkuuu. OcobeHHoctu Guocdepsl Kak rnodanbHOi 3KocucTeMbl. [luHamu-

3KOCcUCTEMA 3EMITHA

Yyeckoe paBHOBecHe U oOpaTHasl cBsi3b B 6uocepe. KpyroBopoTs! BemecTs U OMOreoXUMHU-
YecKHe LUKIIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAIbHOCTh Ouocdepbl. OCHOBHBIE OHOMBI

CYIIH

Tema 9.4.
Bnusiaue anTpormno-
TeHHBIX (PAKTOPOB Ha

ouochepy

IIpodeccnoHanbHO OPHEHTHPOBAHHOE cOJep:KaHMe (coaep:kaHHe MPUKJIATHOTO MOIY-
JIfA)

YenoseuecTBO B Ouocdepe 3emiu. AHTponoreHHsle u3MeHeHus: B 6uocdepe. ['modanbHble
sKoJoruyeckue mpoodsiemsl. CocyliecTBOBaHUE MPUPOBI U yenoBedecTBa. CoxpaHeHue Ouo-
pa3Hoo0pa3us Kak OCHOBa yCTOWYMBOCTU Onocdepbl. OCHOBA palMOHATBLHOTO YIPaBICHUS
MIPUPOTHBIMY PECYpPCaMK M UX MCIIOJIb30BaHKe. JIOCTHKCHHSI OMOJIOTUY M OXpaHa MPUPOIBI

IIpakTHyeckoe 3aHsATHE (HA BHIOOP NMpenoaaBaTeJisi)

Ne 11 «OTxoabl NPOU3BOACTBA»

WIH «JKOJOTHYeCKHe aCeKThI NPOo(ecCHOHAIBHOMI 1esITeIbHOCTI
win «IIpopuiakTuka npodeccuoHaNbHBIX 3200J1eBaAHUIT»

HIH «BiinsiHMe Npou3BOACTBEHHBIX (JAKTOPOB HA OPraHM3M YeJI0BEKa»

Tema 9.5.
Bimstnue connabHO-
9KOJIOTHYECKUX (pak-

TOPOB Ha 3710POBbE

YeJIoBeKa

IIpodeccnoHanbHO OPHEHTHPOBAHHOE COJEp:KaHMe (coaepsKaHHe NMPHKJIATHOIO MOAY-
JIfA)

310poBbE U ero cocrapisronire. OakTopsl, NOJOKUTENBHO U OTPULATENBHO BIUSIOIIUE HA
opranu3M uesnoBeka. [IpobOreMa TEXHOTEHHBIX BO3JICUCTBHUI Ha 370POBBE YETOBEKA (DJICK-
TPOMAarHUTHBIE TOJIsA, ObITOBas XUMUs, U30BITOYHBIC IIYMbI, paaAdalvs U T.I.). AJanTamus
opraHu3Ma 4ejioBeka K ¢akTopaMm oKpyxKaromen cpeabl. [IpuHiumnbe hopMupoBaHus 310p0-
BbecOeperaroriero mopeaeHus. Ousnuveckas aKTUBHOCTb U 3/I0pOBbe. buoxuMmuueckue ac-
TICKTHhI paIII/IOHa.]'H)HOl"O IIUTAaHUA
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JlaGopaTopHble 3aHATHSA

Ne 3 «YMcTBeHHAs1i padoTOCIOCOOHOCTD)

i «Bausinue abumornyeckux GakTopoB HA 4YejOBEKa» (B KauecTBe TPUITEPOB, CHH-
JKaloIUX padoTocnocoOHOCTb, HCMOJb30BATH YCJOBHUSl OCylleCTBJIeHHsI mpodeccHo-
HAJIbHOM 1eSITeJIbHOCTH: IIIyM, TeMIIepaTypa, puznyeckasi HArpy3Ka " T.11.)

Pa3nen 10. Cesiekiiusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa ¥ Ipolecc

Conepkanue yqaeOHOTO MaTepraia

Cenekuusi KaKk HayKa U Mpolecc. 3apoKJICHUE CEJIEKIMU U JaoMecTukanusa. Yuyenue H. U.
BaBwiioBa o LeHTpax MHOroo0Opasus M IPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil. LIeHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. Copt, nopona, mramMM. COBpeMEHHBIE METO/BI Ce-
Jekuuu. MaccoBblil 1 HHAUBUAYANbHBIA OTOOPHI B CENEKIUN PACTEHUN U )KUBOTHBIX. O1eH-
Ka 9KCTepbepa. biaM3KopoACTBEHHOE CKpellrBaHue — UHOpuAMHT. Yucras nunus. Ckpenu-
BaHUE YUCTHIX JIMHUHU. ['eTepo3uc, unu rubpuHas cuna. HepoiacTBeHHOe CKpellnBaHHE —
ayTOopuaunr. OtnanénHas rudpuausanus u e€ ycnexu. McKkycCTBEHHBIH MyTareHes U moiy-
YEHUE NOJIMILIONAOB. /JJOCTHIKEHNS CeJIEKIIMU PACTEHM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

[EEN

Tema 10.2.
OCHOBBI OMOTEXHOJIIO-
ruu

broTtexHonOrHUs Kak OTpaciab NPOU3BOJACTBA. |'€HHAs MHKEHEpUs. DTalbl CO3/IaHUS PEKOM-
ounantHoit JIHK u TpaHcrenHbix opranuzMoB. Knetounas nnxenepus. Kietounsle KyabTy-
pbl. MHKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHMpoBaHuEe BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U THUeckue npodiaemsl. MO — re-
HETHYECKH MOIU(UIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexnonoruun
B )KM3HU U podeccuu

IIpodeccnonanbHO OPHEHTHPOBAHHOE COJep:KaHMe (coaep:KaHHe NMPUKJIATHOTO MOAY-
JIs1)

OcHoOBHbIE HamNpaBJeHUS! COBPEMEHHOW OMOTEXHOJIOTHH B TPO(ECCHOHATIBHON e TEIbHOCTH
yergoBeka. Meroapl 6uoTexHOIOrHH. OOBEKTHl OMOTEXHOJIOTMH. DTHKAa OMOTEXHOJIOTHYE-
CKHUX M F€HeTHYEeCKHX dKcrepuMeHTOB. [IpaBuia novcka u aHain3a GMO3KOIOTMYECKON MH-
dopmanuu u3 pa3IUYHBIX UCTOYHMKOB (Hay4Has M yuyeOHO-HaydHas JMTeparypa, Cpe/cTBa
MaccoBol nHpopManuu, cetb HTEpHET U pyrue)

IIpakTHYeckoe 3aHATHE

Ne 12 Keiicsl Ha aHa1u3 HHPOPMALMHU 0 HAYYHBIX JOCTHKEHHSAX B 00J1aCTH reHeTHYe-
CKHMX TeXHOJIOTHH, KJIETOYHOI! UHKEHEPUH, MUIEeBbIX OMOTEXHOJIOTHIA.

Ne 13 3ammuTa Keiica: npejacraBjieHue pe3yjbTAaTOB pelleHUs] KelCOB (BbICTYILIEHHE C
npe3eHTanmne)

OK-01, OK-02,
OK-04, OK-07
I1IK 2.5
IIK 3.4

Pasznea 11. Pemienne KeiicoB B 00,1aCTH OMOTEXHOJIOT UM

OK-01, OK-02,
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Tema 11.1.1. Buorex-
HOJIOTUU
B ITPOMBIIIIJICHHOCTH

IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJepPKaHUE (COoAep:KaHHe MPHUKJIATHOTO MOAY-
Jis1)

Pa3BuTHe nmpoMBIIUIEHHON OMOTEXHOJIOTHI U €€ MPUMEHEHHUE B JKU3HU YEJIOBEKa, IMOUCK U
aHaU3 UHQPOPMAIMK U3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas U yueOHO-Hay4dHas JUTepaTypa,
CpeaCcTBa MaccoBOi MHGpopmalu, cets HTepHeT u apyrue)

HpaKaneCRne 3aHATHSA

Ne 14 Keiicbl Ha aHaau3 MH(OPMALMH O Pa3BUTHH NPOMBINLICHHOW OMOTEXHOJIOTHH
(Mo MUHH-TPYyNIAM).

Ne 15 3amura Keiica: mpeacTaBjieHHe Pe3ybTATOB pPelieHUs KeHCOB (BBICTYIICHHE C
npe3eHTanueit)

OK-04, OK-07
I1IK 2.5
IIK 3.4

IIpomexyTounas arrectaums (uddepeHIpoBaHHBIN 3a4€ET)

Bcero:

72
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3. YcaoBus peajqu3anum nporpaMmMbl 001eo6pa3oBaTebHONH TUCIHIIJIMHBI
3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecneYeHH IO
Kabuner «buonorun», ocHaleHHbI 000pyA0OBaHUEM: CTOJ IEMOHCTPAIIMOHHBIN (C paKo-

BHUHOM, ITOJIBOJKON U OTBEICHUEM BOJIbI, CAHTEXHUKOU, MEKTPUIECKUMHU PO3ETKaMU, aBTOMaTaMu
aBapUHHOIO OTKIIIOYEHUS TOKA), 1a00paTOPHBIM OCTPOBHOM CTOMN (ABYXCTOPOHHUH, € 3aIlIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPBITUEM, HAJICTOIBEM, C TIOJICBETKOM U 3JIEKTPUUECKUMHU PO-
3€TKaMH, IMOJABOJIKOM M OTBEJICHUEM BOJIBI M CAHTEXHHUKOI), CTYII 1a00paTOPHBIN MTOBOPOTHBIN, pe-
TyJIMPYEMBIH 10 BBICOTE.
ITpuMepHBIi IepedeHb JEMOHCTPALMOHHOTO U 1a00paToOpHOro 000py10BaHHUS.
JleMoHCTpalnoHHOE 000py1I0BaHKHE U TPHOOPHI:
— KOMIUIEKT BJIXKHBIX IIPENapaToB A€MOHCTPALMOHHBIN
— KOMIUIEKT repOapHueB 110 CUCTEMAaTHKE PACTEHUH C ONpeAeIUTeNbHBIMU KapTOUKaMU
—  KOMIUIEKT KOJUIEKIIMH IEMOHCTPAlMOHHBIN
— 1u(poBOi MUKPOCKON OMHOKYJSPHBIN (C Kamepoil)
JlaboparopHo-TexHOIOTHYECKOe 000pyaoBaHue (JabopatopHoe 00OpynOBaHUE, MPUOOPHI,
Ha0OPBI JUIs HKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJENH, MYJISDKH, allllJIMKaluu
—  KOMIUIEKT MOJIeNeH-anIuIMKAlUi JEMOHCTPAIHOHHBII
— KOMIUIEKT aHaTOMUYECKUX MOJIENIEeN JJEMOHCTPALIMOHHBIN
— Ha0Op MaJeOHTOJIOTUYECKUX MYIISDKEN
— KOMIUIEKT OOTaHMYECKUX MOJENeH 1eMOHCTPAIllMOHHBIN
— KOMIUIEKT 300JIOTHUECKHUX MOJENIEN JEMOHCTPALIUOHHBIN
—  KOMIUIEKT MYJISKEN JEMOHCTPALlMOHHBIN
— CKeJeT 4YelloBeKa
— TOpC yeloBeKa pa30opHBIii
—  KOMIUIEKT MOJIenei
— KOMIUIEKT CKEJIETOB Pa3JIM4YHbIX KJIACCOB JKUBOTHBIX
—  TabuuIBl peabedHbIe
— JIEMOHCTpAIMOHHBIE y4eOHO-HATJIsAHbIE TOCOOus
— KOMIUIEKT MOPTPETOB 1 0popMIIeHHs KabuHeTa
— nabopaHTcKasl 1J1s1 KaOMHEeTa OMOJIOTHH M SKOJIOTHH
— CTOJ C ALUKaMU JJIs XpaHEeHUs/TyMOoi
— Kpecio opucHoe
—  CTOJI JIAOOPATOPHBIA MOEUHBIH
— CYWIWIbHAs MaHeNb JUIs OCY bl

25



— mKkad s XpaHeHHUs YI4eOHBIX TTOCOOUH
— mkad A XpaHEHUs BIAXKHBIX TPENnapaToB, 3aHPAIOIIANACT Ha KITHOY
— mkad s XpaHeHHs 1a0opaTopHON OCYAb/IPUOOPOB
— 1a0OpaHTCKUM CTON
—  CTyJ 1abopaTOpHBIN
— KOMIUICKT epIIeH I MBIThS TAOOPAaTOPHOH ITOCY/IbI.
[TpuMepHBIiA epeYeHb JAEMOHCTPAIMOHHOTO M JJAOOPATOPHOIO 00OpPYIOBAHHS HOCHT PEKOMEH/Ia-

TEJIbHBIN XapakKTep.

3.2. UndopmanmonHoe odecnevyeHne peaau3anun NporpaMmmbl
OcHoBHbIE NeYaTHbIE U3JaAHUSA

1. Buonorus: yaeOHUK /U1 00pa30BaTeIbHBIX OPraHU3alMid, peau3yIOIUX 00pa3oBaTeIbHbIC
nporpaMMmel cpefHero npodeccuoHanbHoro obdpazosanus/ Aradonosa U.b., Cusornazos B.U. —
Mockga: nznarensctBo [Ipocsenienue, 2024. (6a30Bblii yPOBEHBD)

2. buonorus. 10-11 kmacc (yriyOneHHBINH ypoBeHb): yU4eOHHK AJIA cpelHero ooiero odpas3o-
Banus / B. H. Speirun [u ap.]; mox obmeit penakuuei B. H. Speiruna. — 2-e u3n. — Mocksa: W3-
natenscTBO FOpaiit, 2022.

3. Oo6yxoB, /1. K. buonorus: kJIeTku U TKaHU: y9eOHOE IMOcoOue I CPeAHEro MpoQecCro-
HanpHOTO OOpasoBanus / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ u3n., mepepab. u mom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

4. buonorus: yueOHUK U NpaKkTUKyM JUIsl cpeiHero npodeccuoHanbHoro oopazosanus / B. H.
SApeirun [u gp.]; nox penakuuein B. H. fpeiruna. — 2-e uzn. — Mocksa: UzparensctBo HOpaiiT,
2022. — 378 c.

DJIeKTPOHHBbIE U3IAHUS

1. buonorus. 10-11 xnacc (yrayOneHHBIH ypOBEHb): YUeOHHUK AJIsl CpeAHero oodiero oopaso-
Banus / B. H. Speirus [u ap.]; mox oOuieii penakuueit B. H. Spsiruna. — 2-e u3n. — Mocksa: W3-
natensctBO FOpaiit, 2022. — 357 ¢. — (Hapoanoe npocsemenue). — ISBN 978-5-534-15630-0.
— Tekcr: onextponnslii //  O6pa3zoBatenbHas 1uiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, /1. K. buonorusi: kJ1eTku U TKaHU: y4eOHOe 1mocodue s cpeaHero npodeccuo-
HanpHOTO OOpasoBanus / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ u3a., mepepab. u jmom. —
Mockga: UznarensctBo IOpaiit, 2022. — 358 ¢. — (IIpodeccnonansaoe obpazosanue). — ISBN
978-5-534-07499-4. — Tekcrt: annekTpoHHbIN / OOpazoBarenpbHas wiargopma KOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/494034

3. buonorus: yueOHUK U NMPaKTHKYM Ul CpeAHero npodeccuonaabHoro oobpasosanus / B. H.
Apeirun [u gp.]; nox penakuuein B. H. fApeiruna. — 2-e uzn. — Mocksa: M3parensctBo HOpaiiT,
2022. — 378 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Texkcr:
AJICKTPOHHBIN // O6pa3zoBarenpHas matdopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/489661

JlonoTHUTeIbHbIE HCTOYHUKHT

26



1. Teitnop 1. buonorus: B 3 1. T. 1 / J1. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Comnepa ; nep.
3-ro anri. u3n. — 14-e w3g. —M. : Jlabopatopus 3Hanui, 2022 — 454 c.

2. [TaBnoBa, E. 1. DOxosorusi: ydeOHUK M IPAKTUKYM Uil CPEAHEr0 Mpo(ecCHOHANBHOTO 00-
pazoBanus / E. U. Tlanosa, B. K. HoBukoB. — Mocksa: M3narensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6uochepe: yueOHOE mocoOue UIsi CPEIHETO MPo-
deccuonanpHOro obpazosanus / O. 3. Epemuenko. — 3-e u31., nepepad. u gon. — Mocksa: M3na-
tenbcTBO FOpaiit, 2022. — 236 c.

4, bnunos, JI. H. Dxonorust: yuebHOe mocodue it cpeaHero npodeccruoHalbHOro oopasoBa-
nus / JI. H. biunos, B. B. Tlonskosa, A. B. Cemenua ; oz o6mieit pegakuueit JI. H. baunosa. —
Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

S. Bbproxanp, ®@. @. [IpomeinuienHas sxonorus: yuyeOnuk / @©.®. bproxans, M.B. I'padkuna,
E.E. Cono6usxkoBa. — Mocksa: POPYM: UHDPA-M, 2022. — 208 c.

6. Hecwmenosa, H. H. Dkonorus yenoBeka: yaeOHUK M MPAKTUKYM JUJIS CpeaHero mpodeccro-
HajgpHOTO oOpaszoBanms / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022. — 157 c.

7. buonorus pns mpodeccuit M crenUaNbHOCTEH TEXHUYECKOTO U E€CTECTBEHHO-HAYyYHOTO
npoduneil: yaeOHUK A CTYA. yupexaeHuit cpea. npod. odpazosanus / B. M. Koncrantunos, A.
I'. Pezanos, O. E. ®aneesa; nox pea. B. M. KoncrantunoBa. — M. : U3garensckuii neHTp «Aka-
nemust», 2016/ — 336 c.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30BATEJIBLHOM JUCHUILINHBI

KoHTpoJib 1 onleHKa pe3yabTaToB OCBOEHUS 0011e00pa30BaTeIbHON JUCIUIUIMHBI PACKPHI-

BalOTCA uepe3 AUCHMILTUHAPHBIE pe3yIbTaThl, HaMpaBieHHbIE HA (hOpMUpPOBaHKE OOIIUX U Tpodec-

CHOHAJIBHBIX KOMHGTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA yqe6Hor0 Marcpuaia.

Oo6masi/npodeccuoHanbHast
KOMIeTEeHIHA

Pa3zgen/Tema

Tun OmeHOYHBIX Meponpu-
ATHUA

OK 01. Bribupars cmocoObl
pemeHust 3amgad  npodeccuo-
HaJILHOU ACATCIIBHOCTH IIpHU-
MEHHUTEIBHO K  Pa3JIMYHBIM
KOHTCKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,

9.4I1-0/c 9.5I1-0/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

OO6cyxneHne o Bonpocam
JEKIUU

Pazpabotka rioccapus
3anonHeHue  CPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYeTHbII onpoc

JIMKTaHT Ha UCHOJIb30BaHUE
apryMEeHTOB, OHOJIOIMYECKOM
TEPMHUHOJIOTMH U CUMBOJIUKH
NunuBuayanbHas — caMOCTOS-
TenapHas pabora
[IpencraBnenne pe3ynbTaToOB
IPAKTUYECKUX paboT
KonTpomabHbie paboThl

3ammTa TBOpUECKUX padoT
3amura WHIUBUIYaIbHBIX
MIPOEKTOB

BrinosiHeHue 3amaHuil npome-
JKYTOYHOM aTTECTAllMH

OK 02. Hcnomnp3oBaTh COBpe-
MEHHbIE CpeACTBa  IIOMCKa,
aHam3a

U UHTepHpeTanuu HHpopMa-
UM,

U MH(OPMALMOHHBIE TEXHOJO-
MM A7 BBIIOJHEHUS 3a/ad
npo(ecCuOHANBHON  JesITeNb-
HOCTH

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OrneHnBaemasi AUCKYCCHS 11O
BOIIPOCAM JIEKIIUU
Pa3paboTka MeHTanbHOM Kap-
THl B MUHH TPYIIIax
Brinonnenue u 3amura na6o-
paTOpHBIX paboT
[IpencraBnenue  pe3ynbTaToOB
MPaKTUYECKUX padoT
[IpencraBnenue ycTHBIX CO-
0OIIIeHUH ¢ TIPE3CHTAINEH,
HOJrOTOBJICHHBIX I10 MEPEYHIO
WCTOYHHUKOB, PEKOMEH/IOBaH-
HBIX [TPETo1aBaTelIeM

OK 04. DddexTBHO B3anMO-
JIEHCTBOBaTh H paboTath B
KOJIJIEKTHBE U KOMaH/Ie

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy>xaeHue o Borpocam
JEKIAN

[IpencraBnenue  pe3ynbTaTOB
MPaKTUYECKUX padoT

3amura TBOpUECKUX padoT
3amuTa VHTUBHTyaTbHBIX
IIPOEKTOB

OK 07. ConeiicTBOBaTh coxpa-
HEHUIO OKpYXKarouleil cpensl,

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
41-43, 5.1-54, 6.1-6.3,

OOGcyxaeHue Mo Bompocam
JIEKI[AA
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pecypcocOepekeHnto, TpuMe-
HSTh 3HAHUSA
00 M3MEHEHUU KJIMMaTa, TpUH-
IIUTIBI OEPEIKITHBOTO TTPOU3BOJI-
ctBa, HG(}EKTUBHO JCHCTBO-
BaTh

B YUPE3BBIYAIHBIX CUTYAIHSIX

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

PazpaboTka rioccapus
3aloNHEHUE  CPABHUTEIBHBIX
TaOJINII

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCHOJIB30BaHUE
apryMEeHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
WunuBuayanbHas — caMOCTOS-
TeabHas pabora
[IpencraBnenune pe3ynbTaToB
MIPaKTUYECKUX padoT
KouTposbHabie paboThl

3ammTa TBOpUECKUX padoT
3amura WHIUBUYaIbHbBIX
IIPOEKTOB

BelnonHenue 3aganuii mpome-
JKYTOYHOM aTTECTalluKU

IIK 2.5
I1IK 3.4

I1-o/c
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