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Pabouas nporpamma pa3paboraHa Ha OCHOBE TpeOoBaHui DeneparbHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa CpeAaHero oOmero oOpa3oBaHUs, YTBEPKAEHHOTO MPHUKA30M
MunucrepctBa oOpazoBanust U Hayku Poccuiickoit @enepamun ot 17 mas 2012r. Ne 413 (B
neiictBytomerd pemakiun), DenepanbHO 00pa3oBaTENbHON MPOTPaMMBI  CPEIHEro OOIIero
0o0pa3oBaHusi, YTBEPKICHHON Npuka3zoM MuHucTtepcTBa npocsenienus: Poccuiickoit deaepanuu ot
18 mas 2023r. Ne371, ¢ yuerom TpeboBaHui (eaepaibHOTO rOCYAapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa cperHero npodeccuonanbHOro 0opa3oBanus, yreepxaenHoro [Ipukazom MunoOpHayku
Poccun ot 12.05.2014 Ne 513 (pen. or 13.07.2021) "OG6 yrBepxkaeHuu (eaepaibHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTAHAApPTa CPEeIHEro Mpo(ecCHOHATBHOTO 00pa30BaHUs 1O
cnenuanbHoctd 40.02.03 IlpaBo u cyneOHOoe agMHHHUCTPUPOBaHHE'", NMPUMEPHOM MPOrpaMMbI
o0mieoOpa3oBareibHOM yueOHON AucuuIuIMHEL «BHoJorus», pekomennoBanHoi dexepanbHbIM
rOCyJapCTBEHHbBIM  OIO/UKETHBIM  OOpa30BaTENIbHBIM  YUPEXKAEHUEM  JOINOJIHUTEIBHOIO
npodeccuoHanbHOro obpazoBaHus «MHCTUTYT pa3BUTUS NPO(ECCHOHAIBHOTO 00pa30BaHMSDY
(®I'bOY AIIO «HUPIIO») B KavyecTBE MPUMEPHOH MpOTrpaMMbI C Y4eTOM MpodecCHOHATHHOM
HalpaBJIEHHOCTH MPOrpPaMM CpEIHEro npo(eccHoHaNnbHOr0 00pa3oBaHuUs, pealu3yeMbIX Ha Oaze
OCHOBHOT'0 00111ero 00pa3oBaHus € MOIY4YEHUEM CPEeIHEro oouiero o0pa3oBaHusl.

Opranu3zanus-pa3padoTyHK:  TOCyJapCTBEHHOE  OMOJUKETHOE  MPOogeCcCCHOHATBHOE
oOpasoBarenbHOe yupexaeHue MockoBckoi obmactu «KpacHOTOpCcKuit KOMIEIK.

Pa3paGoTtunk: baneBa Emena AnekceeBHa, mpernonaBatens Ouonorun [BIIOY MO
«KpacHOropCcKuil KOk,

PACCMOTPEHA U COI''TACOBAHA OJOBPEHA U YTBEPXKJIEHA
Ha 3acemannu meroguueckoro oobenuaenus ' BITOY
MO «KpacHOTOPCKHii KOITEIK ITegarornyeckum coserom I'BIIOY MO
ot 16.04.2025 r. IIporokon Ne 1 «KpacHOropCeKHii KOJLICK
Hayuno-meroanueckum coetom I'BIIOY MO ot 17.04.2025 r. ITporokosn Ne 2
«KpacHoropckuii Komiemx»

ot 18.04.2025r. ITporokos Ne 1 IIpuka3s aupekropa KojiepKa

«KpacHoropckuii Kosiemx»
or 25.05.2025 r. Ne 811/1



COJAEP)KAHHUE

1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMEI
OBILIEOBPA30BATEJILHOU JTUCIIUTIVHBI

2. CTPYKTYPA U COIEP)KAHUE OBIIEOBPA3OBATEJIBHOI
JTICLATUTNHEI

3.YCJIOBUA PEAJIM3ALIU ITPOI'PAMMUBI
OBIIEOBPA30BATEJILHOW JUCIATIIVHEI

4. KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHUA
OBILIEOBPA30BATEJILHOU JTUCIATIIVHBI

10

17

19



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIIEOBPA30OBATEJBHOMN JUCIHUAIIJIMHBI « BHOJIOT UST»

1.1. MecTo JUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTesibHOi nporpammsl CITIO

OobmeoOpa3oBaTenpHas aucuuiinHa «buomnorus» wusydaercs Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM ILHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpo¢eCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammbel 1o crienanbHOcTH  40.02.04 HOpucnpyaeHumuss Ha ©0a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs C MOJy4YeHUEM cpenHero odmero oopazosanus (COO).

Copepxxanmie  pabodeil mporpaMmbl  pa3pabOTaHO HA  OCHOBE  CHHXPOHHU3AIHU
obpazoBatensHbix pe3ynbratoB I'OC CIIO u ®I'OC COO ¢ yyerom npodeccrnoHaTIbHON
HATPaBICHHOCTH.

TpynoemkocTs aucuurinHbl «buonorusi» Ha 0a30BOM YpPOBHE COCTaBiseT 72 yaca, W3
KOTOpBIX 12 4yacoB BKIIIOYAaeT MpPOQecCHOHATbHO-OPUEHTHPOBAHHOE COAEpIKAHME, YCHIIMBAIOIIEEe
npo(ecCHOHANIBHYIO COCTaBISIIONIYI0 MO0 KOHKPETHOM Tmpodeccuu WM CHEIUAIbHOCTH B
3aBucuMocT oT ®PI'OC CIIO no cnenunansuoctu 40.02.04 ¥OpucnpyneHuus.

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE PEAM3yeTcsl B MPUKIATHOM MOIYJe
(pazmen 5 “buonorust B xu3Hu’) no crneunanbHocTd 40.02.04 FOpucnpyaeHuus Ha MaTepualie
KEWCOB, CBSI3aHHBIX C aHAJIM30M HH(OpPMAIMM O PA3BUTUU W MPUMEHCHHH OMOTEXHOJOTHH I10
oTpaciisiMm  Oyaymiedd  mpodecCHOHANBHOW — JeATelnbHOCTH — oOydarommxcsi. Kpome — Toro,
poeCCHOHAIBHO-OPUEHTUPOBAHHOE COJICPKAHUE YUMUTHIBAeTCS B pasnene 4 “Okonorus’ HpH
BBIMIOJTHEHUH JIA0OPATOPHBIX U MPAKTUYECKUX paboT, CBA3aHHBIX ¢ Oyaymied mnpodeccruoHalbHOM
JESITEIIbHOCTHIO 00YUYaAIOIIUXCSL.

1.2. Hean u miiaHupyemblie pe3yabTaThl OCBOCHHUS AN CHUILIHHBI:

Hean: Conepkanue mnporpaMMbl 0O0IIe00pa30BaTeNbHON JAUCHHUIUIUHBL  «buomorusy
HaIpaBJICHO Ha JIOCTHIXKEHHUE PE3yJbTAaTOB €€ M3y4YeHHUs B COOTBeTCTBHH ¢ TpeOoBanusmu OI'OC
COO c yuerom mpodeccuonanbHor HanpapiieHHOCTH PT'OC CIIO. Llens n3ydeHus: AUCHUTUTAHBI
«buonorusi» Ha 0a30BOM YPOBHE — OBJQJACHHE OOYYAIONIUMHUCSA 3HAHUSIMH O CTPYKTYpPHO-
(GYHKIIMOHATBHOW OpraHU3allii JKUBBIX CHCTEM pa3HOTO paHra M NpUOOpeTeHHe YMEHUI
WCIIONIb30BATh ATH 3HAHUS U TPAMOTHBIX JACMCTBUN B OTHOIIEHUH OOBEKTOB KMBOW MPHUPOABI U
pelIeHHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIEM.

Joctrxenue 1enu u3ydeHus JUCIUILTUHBL «buonorusy Ha 6a30BOM ypoBHE 00ecTieuuBaeTCs
peLIeHNEM CIEIYIOMNX 3aau:

OCBOCHHE 00YJAIOIUMHUCS CUCTEMBI 3HAHUN 0 OMOJIOTUYECKUX TEOPHUSIX, YUEHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTEe3aX, MPaBIIaX, CIYXKAIUX OCHOBOU 11 (POPMHUPOBAHUS TIPEICTABICHUNA
(6] GCTeCTBeHHO-Hay‘-IHOI\/'I KapTUHEC MHUpa, 0 METOJaX HAYYHOT'O ITIO3HAHUSA, CTPOCHUMU, MHOFOO6paSI/II/I
A OCOOEHHOCTAX J>KMBBIX CHCTEM Pa3sHOTO YpPOBHA OpraHU3alvi, BBIJAIOMIUXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYyYaIOIIUXCS TO3HABATENBHBIX, WHTEIUICKTYalbHBIX U TBOPYECKUX
CIOCOOHOCTEH B IIpoIecce aHAIM3a JAaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN HAYYHBIX B3TJISI0B, HIEH
Y TIO/IXO/I0B K U3YYEHHIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OPraHU3allUN;

CTAaHOBJICHUE Y 00YyYaIOMUXCsl 001Iel KyIbTyphl, QYHKIIMOHATBLHOW TPAaMOTHOCTH, PA3BUTHE
YMEHHMH OOBACHATH U OLIEHUBATH SIBJICHHS OKPYXKAIOLIETO MHpa >KMBOW MPHUPOJABI HA OCHOBAHUU
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;



dbopMHupoBaHHEe y OOYydYaOIIMXCS YMEHUW WUIIOCTPUPOBATh 3HAYEHHUE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JEATEIHHOCTH YENOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HIA;

BOCIIUTaHHE YOS)KIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEJIOBEKOM KUBOU

IPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS STUYECKUX HOPM IIpU
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE LIEHHOCTU OWOJIOTMYECKUX 3HAHUM M7 MOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpPUMEHEHHE TNPUHOOPETEHHBIX 3HAHMM M YMEHUH B  TIOBCEJHEBHOM  KU3HH
JUIA OIICHKHM TIOCIICACTBUN CBOEH JESATENbHOCTH 110 OTHOILICHHIO K OKpYXKaromel cpene,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP NPOPUIAKTUKN 3a00IeBaHUIA.

Jns pemieHus 3a1a4 U JOCTHOKEHUS IeJed M3Y4eHUs AMCLUUIUIMHBI B CUCTEME CPEIHErO
npodeccuoHaIbHOro 00pa3oBaHus, B paboyeil mporpaMme BbIIEIEHO OCHOBHOE U MTPO(GECCHOHATEHO
OpUEHTUPOBAHHOE cojiepxkaHue. B oCHOBHOE cojiepKaHKe BKIIOYEHBI BCE COJIepKaTeIbHbIC JTMHUH,
KOTOpBIE MpeAJIaratoTcs AJis 0053aTebHOro U3ydeHus deepaibHol 00pa3oBaTeIbHON MPOrpaMMOit
cpenHero odmiero oopazoBanus o buonoruu (6a30Bblid YpOBEHB).

1.2.2. llnanupyeMble pe3yJabTaThbl OCBOEHHUSI 0011e00pa30BaTelIbHONH JAUCUMIIMHBI B

coorBeTcTBHH ¢ PI'OC CIIO u Ha ocuoBe ®I'OC COO

O6mme xommerenuuu (nanee — OK) u npodeccuonanbubsie komneteHmu (aanee — I[1K)
®I'OC CIIO B cOOTHECEHUU C JIMYHOCTHBIMHU, METANIPEIMETHBIMU U MPEAMETHBIMHU Pe3yIbTaTaMu
o0Oyuenus 6a3oBoro ypoBHs (aanee — [1P6) ®I'OC COO npencraBieHsl B Ta0IHIIE:



Koa u HanMeHOBaHHe

Ilnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUILIMHBI

(popmupyembix
KOMITEeTeHIHii O6mue JAucuunjinHapHble
OK 01. BsiOupars | JInuHOCTHBIE pe3ynbTaThl JOKHBI oTpaxkath B dyactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHHI O MECTE U PO OMOJIOTUU
CHOCOObI  pelIeHUs | TPYAOBOI'O BOCIIMTAHUS: B CHCTEME HAyYHOTO 3HAHHWS; ()YHKIIHOHATHLHOW TPAMOTHOCTH
3a/1a4 - TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH MACTEpPCTBa, | YETIOBEKA JJIS PEeUICHUS KU3HEHHBIX MTPOOIIEeM.
npodeCCHOHATBHON | TpyAoIooue; I1P6 2. ChopMHpOBaHHOCTH YMEHUS PACKPBIBATh COICPIKaHUE
JeATETbHOCTH - TOTOBHOCTh K AQKTHUBHOM JEATEIHHOCTH TEXHOJIOTHMYECKOH | OCHOBOIMOJATaloUMX OHOJIOTHYECKHX TEPMUHOB M TOHSITHIA:
MIPUMEHUTETHLHO Y COIMAILHOM HANPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBATh, | )KU3Hb, KIIETKA, TKaHb, OpraH, OpraHW3M, BUJ, MOIMYJISAIUSI,
K Pa3MYHBbIM | IUIAHUPOBATh M CAMOCTOATEIBHO  BBIMONHATH  TaKylO | DKOCHCTeMa, OuoleHo3, Ouocdepa; wmerabonusm (o0OMeH
KOHTEKCTaM JACATCIIBHOCTD, BCIIICCTB
- UWHTEpeC K pa3nu4HbIM cdepaM mpodecCHOHANBHON | U TpeBpallleHne »HEPruH), ToMeocTa3 (caMOperyJsius),

JIeITEIIbHOCTH.

MeranpeaMeTHbIE PE3yIbTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU YYEOHBIMU TTO3HABATEIBHBIMU
JEUCTBUSIMHU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSTENbHO (DOPMYIHUPOBATh U AKTyaIU3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHUS, KJIacCuPUKauu u 0000IICHUS;

- ONIPEACIIATH 1NN AeATENbHOCTH, 33/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B pacCMaTPHUBAEMBIX SBICHUSIX;

OurocuHTe3 OenKa, CTPYKTYpHasl OpraHu3alus >KUBbIX CUCTEM,

TUCKPETHOCTh,  CaMOPETYNALHS,  CaMOBOCIPOU3BEICHUE
(penpoaykius), HACJIEICTBEHHOCTb, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT W  pa3BUTHE, YPOBHEBas
OpTaHHU3aIHs.

ITP6 3. ChopmMupoBaHHOCTH YMEHUS PACKPHIBATH COACPKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPHH W THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAllMOHHOM, 3BOJIIOLIMOHHOW,
MPOUCXOKACHUSA )KU3HU U YETIOBEKA.

I[1P6 4. CdopMHUpPOBaHHOCTH YMEHHUS pPACKPBIBATh
OCHOBOIIOJIAraromye Ouosornyeckue 3aKOHBI u
3akoHomepHocTu (I'. Mengens, T. Moprana, H.J. BaBunosa,

2. I'exkens,




ACATCIIBHOCTh, OILCHHBATH
LOEIIAM, OLICHUBATh PUCKHA

- BHOCUTh KOPPEKTHUBBI B
COOTBETCTBUE  PE3YJIBTATOB
MMOCJIEACTBUM JCATCIbHOCTH,

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIBCKON

Y MPOCKTHOM JIeITEIbHOCTH, HaBBIKAMH Pa3peIICHHs TPOOIIeM;
- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBS3H

U aKTyaJIM3UPOBAaTh 3aJ1a4y, BBIIBUTATh THIIOTE3Y

€¢ pelIeHMs], HAXOIUTh ApPTYMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX
YTBEPKICHHIA, 3371aBaTh MTApaAMETPhl K KPUTCPUH PEILICHHSI,

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJAC pCIICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKHA OIEHHBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIaH pPEHICHHs] IPOOJIEMBbI C YUETOM aHaln3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;

-- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAaKTHYECKYIO O0JIACTH KHU3HEACITSITLHOCTH;

- yMeThb HWHTErpUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0OJacTei;

- BBIIBUTATh HOBBIE HJICH, ITPEIaraTh OpPUTrHHAIBHBIE MTOIXOIbI
U peIeHUs

®. Mromiepa, K. bapa), rpanuiisl UX TpUMEHUMOCTH K YKUBBIM
CHUCTEMaM.

I1P6 5. IIpuobpeTeHue onbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, HCITOJIb3YEMbIX B OMOJIOTHH: HAOIIIOICHHS
W ONHWCAHUS JKUBBIX CHCTEM, TMPOIECCOB U SIBIICHHIA,
OpraHu3alli U MPOBEACHUST OMOJIOTHYECKOTO IKCIIEPHMEHTA,
BBIJIBIDKCHUSI THUIOTE3, BBISBICHUS 3aBHCHUMOCTH MEXIY
UCCIICIYeMbIMH ~ BEIIMYMHAMH, OOBSCHEHHS IOJIyYCHHBIX
pe3yNIbTaToB

¥ (OpPMYJIMPOBaHUS BBIBOJOB C HCIIOJIb30BAHUEM HAy4YHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

[TP6 6. ChopMHUpOBaHHOCTH YMEHHSI BBIACISATH CYIIIECTBEHHbBIE
NpU3HAKA BHUPYCOB, KJICTOK NPOKAPHOT U  DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, BHUJIOB,
OMOTeoIIeHO30B M DKOCHCTEM; OCOOCHHOCTH TMPOIIECCOB
oOMeHa BeHIECTB U TMPEBpAIlllEHUs HSHEPrUU B KIETKE,
(dboTocuHTE3a, IMIIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOAOTBOPEHHUS, PA3BUTHS U
Pa3MHOXXCHHS, WHIWBUIYaIbHOTO pPa3BUTHS  OpraHW3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOTIEHHOCTH OPTraHU3MOB
K cpeae oOWTaHUs, BIUSHUS KOMIIOHEHTOB OJKOCHCTEM,
AHTPOTIOTEHHBIX W3MEHCHUH
B DKOCUCTEMaxX CBOEU MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpallleHUE SJHEPTUU B brocdepe.

ITP6 7. ChopMupOBaHHOCTh YMEHUS MPUMEHSTH MTOJTYICHHBIE
3HaHUS 11 OOBSCHEHUS OWMOJOTHYECKUX TPOIECCOB U
SBIIGHUW, Ui TPUHATHS TPAKTUYECKUX  pEHICHHH B
IOBCETHEBHOMN KU3HU

c uenbio obecrieueHHss OE30MACHOCTH CBOETO 3/I0POBbS H
3I0OPOBBSI  OKPY)KAIOIIUX JIFOJICH, COOJIOACHUS 30POBOTO
o0pasa KU3HH, HOPM TPAaMOTHOTO MOBEJICHHUS B OKPYKaroIIen
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MPUPOJHOM cpere; MOHUMAaHHe HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JIOCTM)KEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHIA ISl PallMOHAIBHOTO MTPUPOOTIONB30BAHHMS.
[TP6 8. ChopMHpOBaHHOCTH YMEHHUS peliaTh OHOJIOTHYECKUE
3aJ]a4u, COCTABIIATh TCHOTHIINYECKHE CXEMbI CKPEIIUBAHHS
JUIS pa3HbIX TUIIOB HAcJeIOBaHUs NMPHU3HAKOB Y OPraHU3MOB,
COCTAaBIIAITh CXEMBbI TIEpEHOCAa BEIIECTB W JOHEPrHH B
9KOCHUCTEMaX (LleNH MUTaHMs, THILEBbIE CETH).

I1P6 9. ChopmupoBaHHOCTH YMEHHI KPUTHUECKU OICHUBATH
UHPOPMALIUI0 OHOJIOTMYECKOT0 COJEpKaHMsl, BKIHOYAIOLIYIO
TIICEBJIOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW HMH(OpPMaLUK, HAy4YHO-TIOMYJISIpPHbIE MaTepUalbl);
UHTEPIPETHPOBATh  3TUYECKHE  aCMeKThl  COBPEMEHHBIX
UCCIIeIOBaHUH B OMOJIOTUH, MEIUIMHE, OMOTEXHOJOIHH;
paccMaTpuBaTh  TJI00ANbHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH [0 OTHOLICHHIO K HHUM
COOCTBEHHYIO TIO3UIIHIO.

I1P6 10. CpopMupOBaHHOCTH YMEHUI1 CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE OMOJIOrMUECKON
UHPOpPMALIMM U3  HECKOJbKUX MCTOYHHMKOB, TI'PaMOTHO
WCIIOJIb30BAaTh MOHSTUMHBIN  ammapar OMOJOTHUUIHTAHWS,
TTHIIEBHIC CETH )

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
CpelIcTBa  IIOMCKa,
aHaJM3a

U UHTEpIpeTaluu
uH(popMalun

U UH(OpPMAIOHHBIE
TEXHOJIOTUH Ui
BBINOJIHEHUS 337134

JIn4HOCTHBIE PE3yNAbTATHI  JTOJKHBI
LIEHHOCTH HAyYHOT'O TTO3HAHUSA:
-COPMHUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH H OOIIECTBEHHOMN
MPaKTUKH, OCHOBaHHOTO Ha Janore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO0 MecTa
B MOJIUKYJIbTYPHOM MHpE.

MeranpeamMeTHble PE3YyabTaThl JOJKHBI OTPAXKaTh:
OBnajieHne yHUBEPCAIbHBIMH YYCOHBIMU ITO3HABATECIIBHBIMU
JEUCTBUSIMU:

OTpaXxaTb B YaCTH:

ITP6 1. ChopMHupOBaHHOCTH 3HAHHM O MECTE U POJIU OMOJIOTHH
B CHUCTEME HAay4HOTO 3HaHUS; (QYHKIMOHAIBLHON IPaMOTHOCTH
YEJIOBEKa JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

ITP6 7. ChopMupOBaHHOCTh YMEHUS MPUMEHSTH MTOJTYICHHBIE
3HaHUS [UJI1  OOBSICHEHUS OWOJOTHYECKHUX TMPOIECCOB U
SBIIGHUW, Ui TPUHATHS TPAKTUUECKUX  pEIICHHH B
HOBCEIHEBHOMN KU3HU

Cc uenbio obecriedeHHss OE30MACHOCTH CBOETO 3J0POBbS U
3I0POBBSI  OKPY)KAIOIIUX JIFOACH, COOJIONEHUS 310pPOBOTO
o0pasa KU3HH, HOPM TPAaMOTHOTO MOBEJICHHUS B OKPYKArOIIeh
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npohecCHOHATBLHOM
JeSTEIbHOCTH

B) pabota ¢ napopmarmeii:

- BJIaACTH HaBbIKaMH IMOJIYyYCHHA I/IH(l)OpMaHI/II/I
N3 HCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOATCIILHO OCYIICCTBJIATH
IIOHUCK, aHaJInu3, CHUCTCMAaTHU3all o

U MHTEPIpeTannio WH(GOPMAMK Pa3IUYHBIX BHIOB U (hopm
IIPE/ICTABIICHHUS;

- OIICHMBATh JOCTOBEPHOCTh, JIETUTHMHOCTH HWH(OpPMAIIHH,
€€ COOTBETCTBUE IPABOBLIM ¥ MOPAJIbHO-3TUYECKUM HOpMaM

MPUPOJHOM cpere; MOHUMAaHHe HE00X0IMMOCTH
UCIIONIb30BAaHUSl JIOCTH)KEHUI COBPEMEHHON OHMONOTHH U
OMOTEXHOJIOTHIA ISl PallMOHAIBHOTO MTPUPOOTIONB30BAHHMS.
ITP6 10. ChopmupoBaHHOCTh YMEHUH CO31aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOM
uHbOpMallMd U3 HECKOJIbKHX HCTOYHHUKOB, T'PAaMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnapar 0uojJoruu

OK 04. DddexTrBHO

JImgyHOCTHBIC PE3YyIbTATBl OOJDKHBI OTpaXaTb B 4YacCTH:

[TP6 5. [Ipnobperenue omnbITa MPUMEHEHUS OCHOBHBIX METOJIOB

B3aMMO/JICIICTBOBATh | LIEHHOCTH HAyYHOI'O MIO3HAHUS: OCO3HAHUE LIECHHOCTH HAYYHOW | HAyYHOT'O IO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTUH: HAOIIOIEHUS
U paboTarth JESITEIbHOCTH, T'OTOBHOCTh OCYILECTBISATh HPOEKTHYIO U | U ONMCAHMUS JKUBBIX CHUCTEM, MPOIECCOB U  SBJICHUII;
B KOJIJICKTHBE UCCIIEIOBATEIbCKYIO JIeATENIbHOCTh WHAMBUIYAIbHO U B | OpraHU3alMM U IPOBEIEHUS OMOJOTHYECKOro SKCIEPUMEHTA,
U KOMaHJie rpynme. BBIIBJKEHUSI THUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY

MetanpeameTHbIe pe3ynbTaThl JOJKHBI OTPaXKaTh: UCCIIElyEMbIMH ~ BEJIMYMHAMH, OOBSCHEHHS IOJIy4YEHHBIX

OBnanenue YHHUBEpCATbHBIMU KOMMYHUKATHUBHBIMU | PE3YyJIbTaTOB

NeHCTBUSAMMU: U (OpPMYIHPOBAaHUS BBIBOJAOB C MCIIOJIb30BAaHHUEM Hay4YHBIX

0) coBMeCTHasl eI TEIbHOCTD: MOHATHM, TEOPUH U 3aKOHOB

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON

Y MHIMBHUIyaJIbHOM paboTHI;

- IPUHUMATD e COBMECTHOM NESITEILHOCTH,

OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS

IO €€ JIOCTH>KEHUIO: COCTABIIATH IJIaH AEUCTBUM, paclpeaesiTh

PO C Y4EeTOM MHEHUU YYaCTHMKOB OOCYXXJaTh PEe3yJIbTaThl

COBMECTHOM paboThI
OK 07. | JluunocTHBIE pe3ynbTAaThl JOJDKHBI oOTpaxkatb B yacTu: | [IP6 5. [IpuoOperenue onbiTa NpUMEHEHUS! OCHOBHBIX METO/I0B
CopgeiicTBOBaTh HKOJIOTUYECKOTO0  BOCHHUTAHUA: -  C(HOPMHUPOBAHHOCTH | HAYYHOT'O MO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTHH: HAOIIOICHUS
COXPaHEHHUIO 9KOJIOTHYECKON KYJIbTYphbl, TOHUMAHHUE BIMSHUS COIMAIbHO- | U ONHMCAHMSI JKHUBBIX CHUCTEM, TIPOIECCOB U  SBIICHUM;
OKpYXKaroIen HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON OpraHu3alK U MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA,
cpenpl, U COLMAJIbHOW Cpellbl, OCO3HaHHE TIJI00ATbHOTO XapakTepa | BBIABMKEHUS THUIOTE3, BBIABICHUS 3aBHUCHUMOCTH MEXIY
pecypcocOepeKeH! | 3KOJIOTHYECKUX MpooiIeM; UCCIIEYeMbIMH  BEIMYMHAMH, OOBACHEHHS IOJyUYCHHBIX
10, IPUMEHSTh pe3yabTaToB
3HaHUS




00 W3MEHEHUHU
KJINMATA, TPUHLIUIIBI
OEepEKITUBOTO
IIPOU3BOJICTBA,

3P PEeKTHBHO
eficTBOBATH

B YPE3BBIYANHBIX
CUTYyaIUsAX

- IJIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUN B OKPYXKaroleH
Cpelle Ha OCHOBE 3HAHMs LEJNEeH YCTOWYUBOIO pa3BUTHSA
4eJI0BEUECTBA;

- AKTUBHOE HEIPUATHE
OKpYXKarolleH Cpee;

- YMEHHUE MPOTHO3UPOBATH HEOIArONPHUATHBIE YKOJOTHUECKUE
NOCJIEACTBUS NPEIIPUHUMAEMBIX JIEHCTBUI, MpeaoTBpallaTh
ux;

- paclIMpeHHe
HaIpPaBJIECHHOCTH.
MeranpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
Osnanenue YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
JIEHCTBUSIMU:

0) coOBMeCTHas IeSITEIIbHOCTb:

- IIOHUMaTbh M HCIIOJB30BATH IPEUMYIIECTBA KOMAaHIHOU
U MHIUBU1YaJIbHON pabOThI;

- MIPUHUMATD LEeH COBMECTHOM NEeATEIbHOCTH,
OpraHU30BBIBATH " KOOPJAMHHUPOBATh JeNcTBUA
I10 €€ TOCTH>)KEHHIO: COCTABIIATH IUIaH JEHCTBUN, paCIIpeIeIsATh
pPOJIM C y4EeTOM MHEHHMH YYaCTHHUKOB OOCYXJaTh Pe3yJbTaThl
COBMECTHOM pabOThI

JNEUCTBUMA, MPUHOCSIIINX Bpexd

OIIbITa JACATCIIBHOCTH 3KOJIOTHYECKOM

1 (OpMYIHPOBAHUS BBIBOJAOB C HCIIOJIb30BAaHUEM HAyYHBIX
NOHATUM, TEOPUHN U 3aKOHOB.

ITP6 6. CdhopMHUPOBAaHHOCTH YMEHHSI BBIACIISATE CYIIICCTBCHHBIE
OpU3HAKW BHUPYCOB, KJIETOK MPOKAPHOT M  DYKapHUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, BHUJIOB,
OHOreoleHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BELIECTB U IPEBpAlllEHUs SHEPruu B KIETKE,
(doTOCHHTE3a, IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIUIOAOTBOPEHHUSI, PA3BUTHUS U
pPa3MHOXKEHUS, WHIUBUAYAIbHOTO PpA3BUTHUSI  OpraHu3Ma
(oHTOTEHE32), OOPHOBI

3a CyIIECTBOBaHKE, ECTECTBEHHOTO 0TOOPa, BUA00Opa30BaHus,
NPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpeie OOUTaHMsI, BIUSHHS
KOMIIOHEHTOB ~ 3KOCHCTEM, aHTPONOIE€HHBbIX HW3MEHEHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB U MpeBpallleHNe IHepruu B buocdepe.

[1P6 7. ChopMupoBaHHOCTHh YMEHUS PUMEHSTH MTOJIyYEHHBIE
3HaHUS [ OObBACHEHHs OHOJOIMYECKHX IPOLECCOB U
SIBJICHUHM, JUIsI TPUHATHS TNPAKTHYECKUX  PEIICHUH B
IIOBCEIHEBHOMN KU3ZHU
c uenbto oOecrieyeHHs O€30MaCHOCTH CBOErO 3/0POBbS U
3]I0pOBbsSI  OKPY)KAIOLIUX JIIO/IeH, COOJIOACHUS 370POBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOT'O MOBEJEHHS B OKpYKaroIen
MIPUPOJHON cpene; IIOHMMAaHHE HE00X0AUMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHM COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTHH JIJIsl pAaIlMOHATLHOTO MPUPOAOIIOIH30BAHUS
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MK 1.1.
OcCylecTBIISITh
npodeccnoHaIbHOe
TOJIKOBAaHHUE HOPM
npasa.

AQHAJIN3UPOBATh, TOJIKOBATh U IPABUIIBHO IPUMEHSATH IIPAaBOBBIE
HOPMBI; XapaKTEepHU30BaTh, MHTEPIPETUPOBATD,
aHAJM3UPOBATh, COIMOCTABIATH M HCCIIEAOBAaTH OCOOCHHOCTH
MIPABOBOI'0 cTaTyca CyObEKTOB MPAaBOOTHOIICHUN; CPAaBHUBATD,
TOJIKOBAaTh U KBATH(UIIMPOBATH JESIHUE KaK MPaBOHAPYILICHHE,
peryampyeMoe HOpMaMH aJMHUHUCTPATHBHOTO IIpaBa |
nporecca;

[lonsAaTHe W OCHOBHBIC MOJOXKEHHUS, CYIIHOCTb, COJEpKAHUE
OCHOBHBIX IIOHATHH, KaTeropui, KOHCTPYKIMWA. AHaIU3
MPUPOAHBIX  (AKTOB M BO3HUKAWIIUX B CBS3HM C HUMH
COOBITHSIX.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIMHBI

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHOBHOE cojJiep:KaHue 60
TeopeTuyeckoe o0yueHue 37
MPAKTUYECKHUE 3aHITHS 19
nabopaTopHbIC 3aHATHS 4

IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJePKAHUE 12
B T.4.

TEOpPETUYECKOE 00yICHUE -

MPAKTUYECKHE 3aHITHS 10
nabopaTopHbIE 3aHATHUS 2

HpOMe)KYTO‘-IHaH aTTeCTalusAa
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2.2. TemaTuyecKkMi MJIAH M COJAEPKAHUE TUCIUTITHHBI

dopmMupyemblie
HaumenoBanue Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(ecCHOHAILHO OpUeHTHPOBaHHoOe), | O0beMm KOMITETeHITHH
pa3/iesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIATHONH MOAYJIb (IPY HAJITUYMH) 4yacos
1 2 3 4
OcHoBHOE coJep/kaHue
Pa3nes 1. buonorus kak Hayka. 2KuBble CHCTeMbI M HX OPraHH3alUs 1
Tema 1.1. Cognepkanne yaeOHOro MaTepuana 1
buonorus buonorus — Hayka o xuBoi npupoze. CBa3u OMOJIOIUU ¢ OOIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (PHI0CO(PHEH, pEIUTHEN, STUKOM, ICTETUKON U TPABOM.
Obwas Ponp Ouonorun B (QOpMHUPOBAHMM COBPEMEHHOW HayyHOM KapTMHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKUX HaYK.
KU3HU Mertonbl Mo3HaHUS KUBOW NMpHUPObl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMMCAaHUE, W3MEPEHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).
JXussle cucteMsbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: 6uonoruu. OTauuue >KUBbIX CUCTEM
OT HeopraHuueckoi npuposl. CBolicTBa OMOCUCTEM U UX pazHOOOpasue.
YpoBHH OpraHu3aluu onocucrem: MOJIEKYJISIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uochepHsbIi
Pa3nes 2 XuMnueckmii cOCTaB M CTPOEHHE KJIETKH 11
Tema 2.1. Copneprxanue yueOHOro MaTepuasa 1
XUMHUYECKUH COCTaB | XUMHUYECKUN COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTBI, MHKPOAJIEMEHTHI.
kieTku. Bona Bona m MuHepaneHble BemecTBa. OYHKIMM BOABI U MHUHEPAIBHBIX BEIIECTB B KIIETKE.
U MUHepaIbHbIE [Tonnepxanue ocMOTHYECKOTO OanaHca
BCLIECTBA IIpakTrueckoe 3aHsaTHE 2
Ne 1 «buonoruyeckas pojb MHUHEPAJIbHBIX BEIIECTB B OOECHEUEHUHU >KU3HENEATEIbHOCTH
OpPraHU3MOB, MIPOSBJICHUS AUCOaTaHCa MUHEPATBHBIX 3JIEMEHTOBY»
HOJII'OTOBKa MHKpOIIpE€riapaToB, HaGHIO}IeHI/Ie C IMOMOIIBKO MUKPOCKOIIA, BEIABIICHUE paSHI/I‘II/Iﬁ MCXKIY
M3y4aeMbIMU 00bEeKTaMH, (OPMYJIHPOBAaHHUE BHIBOJIOB OK-01, OK-02,
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 2 OK-04
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Bbuosornuecku
Ba)KHBIE XUMUYECKHE
COEIUHEHUS

benku. CocraB u crpoeHue 6e1koB. AMMHOKHUCIOTBI — MOHOMEpPHI OesikoB. HezameHnumble u
3aMEHHUMbIE AMUHOKHUCIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMH
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBorictBa OenkoB. buosorumdeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTUYECKHE
katanmzaropel. CtpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbl. Otinuunsi epMEeHTOB OT HEOPraHUYECKUX KaTaalu3aTOpPOB.
VYrieBonabl: MOHOCaxapuasl (TJIHOKO3a, prbo3a M Ae30Kcupru003a), Aucaxapuibl (caxaposa,
JIaKTO3a) M TMOJHcaxapuIbl (Kpaxmall, TJIMKOTeH, LeJUrosio3a). buomorndeckue GyHKIIUU
yrineBofoB. Jlumuael:  Tpurmmuepunsl, Qocomumuasi, crepouasl. ['mapoduibHO-
ruapodoOHbIe cBoiicTBa. buonornueckue ¢pyHkmu nunuaos. CpaBHEHHE YTIEBOIOB, OCIKOB
Y JIMIIMJO0B KaK UCTOYHUKOB dHepruu. Hyknennoseie kucnorsl: JJHK n PHK. Hykneornasr —
MOHOMEPBI HyKJIeHHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkiun PHK.
AT®: ctpoenne u pyHKIHH

JlaboparopHoe 3aHsATHE

Ne ] «OHpCI[eJ'ICHI/Ie HaJIM4YHUAg Kpaxmalia B [IPOAYKTAX IMATAHUA»

Tema 2.3.
CtpyKTypHO-
GbyHKIMOHATIbHAS
OpTaHU3aIMsl KIETOK

CopepxaHue yaeOHOro MaTepuana

Huronorus — Hayka o kinerke. Kiierounast Teopust — nmpumep B3auMOAEHCTBUS Hiel U paKkToB
B HAyYHOM ITO3HAHUU. METOIbI U3yYEHUS KIETKH.

Krnerka kak nenoctHas xuBasi cucreMa. OOmiue mpU3HAKW KIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oelka.

Tunel KIETOK: JyKapuoTHYecKas U mnpokapuornyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuyeckoi kierku. Kierounass crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJeTKd. OCHOBHBIE OTJIMYUSL PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [loBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHas CTEHKa, TIIHMKOKaIMKC, MX (yHkiuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (hyHKITUH.

Hutorasma u ee opranouabl. OgHoMemOpaHHble opraHounsl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWIBI KJIETKHA: MHUTOXOHJPHH, IUIACTH[BIL.
[Ipoucxoxaenne MUTOXOHApUN M TwiacTHI. Bunel muiactun. HememOpaHHbIE OpraHoOM[IbI
KJIETKH: PUOOCOMBI, KJIETOYHBIH UEHTpP, UEHTPUOJIM, PECHUYKU, KTyTHUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perymnsTopHbIii HeHTp KieTku. CTpoeHue siapa: siaepHas 000J04YKa, KapHoIia3zMa,
XPOMATHH, SIPBIILKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHoe 3aHsTHE

14




Ne 2 «Ctpoenne kineTku (pacTeHwsl, )KUBOTHBIC, TPUOBI) M KJICTOYHBIC BKIIFOUEHUS (Kpaxmall,
KapOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTHI)»

Pasznea 3. dKusHeaeaATeIbHOCTh KJIETKHA

Tema 3.1.
OOMeH BelIecTB
U TIpeBpalieHue

SHEPrUHU

B KIIETKE

Conepkanue yaeOHOro MaTepraia

OOMeH BemiecTB, WM METAa00IU3M. ACCUMHIIIALINS (TUTACTHYECKUN OOMEH) U JUCCUMUIISIUS
(oHEepreTHyeckuii 0OOMEH) — JABE CTOPOHBI €MHOTO Iporecca Merabonusma. Ponb 3akoHOB
COXpaHEHMs BEIECTBA W SHEPrWU B TOHMMAaHMU MeTa0oimu3Ma. THIbl oOMeHa BEIECTB:
aBTOTpO(HBIA U rerepoTpodHbIi. Ponb ¢depMeHTOB B 0OMEHE BELIECTB M INPEBpAILCHUU
sHeprun B Kkietke. PorocuHTe3. CBeroBas m TemMHOBas (as3pl (orocuHTesa. Peaxumm
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusiaue ycnoBuii cpenpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0 MPOJIYKTHBHOCTH Y
KYyJbTYPHBIX ~ PAacTeHHA. XeMOCHHTE3. XEMOCHHTE3UpyIoIue OakTepuu. 3HAYCHUE
XEMOCHHTE3a JIJIS )KU3HU Ha 3eMIIe.

DHepreTUyeckuii OOMEH B KIIETKe. PaciensieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHUE
SHEPIUU B KIIETKE. DTalbl 3HepreTuyeckoro oomMeHna. I'nukonuns. bpojkeHue M ero BHIBL
KucnoponHoe okucinenue, i KieToyHoe JbixaHue. OkucautenbHoe GochopuirpoBaHHe.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa

[EEN

Tema 3.2.
Buocuures Oenka

Cojepkanne ydeOHOro Marepuana

Peakiunm wmatpuuHoro cuHre3a. ['enermueckas wuHpopmanus u JIHK. Peanuzauus
reHeTUYecKoil nHpopMaluu B KieTke. ['eHeTnueckuit koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMU.
KoanpoBanue amuHokucioT. Poiabs pubocom B OnocuHTe3e Oenka

HpaKTI/ILIeCKOC 3aHATUC

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHUEC TOCIICAOBATCIIbHOCTH HYKIICOTUIOBY

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOro MaTepuana

Hexnerounsie ¢popMbl %ku3Hu — BUpychl. Mictopust otkpeitus Bupycos (/1. . MiBaHoBcKkwuit).
OCoOeHHOCTH CTPOSHMSI M )KM3HEHHOTO IMKJIAa BUpYcoB. baktepuodaru. bonesnu pacrenuit,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmMmmyHonedunura yenoseka (B1Y)

— Bo30Oynutens CIIM/la. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1eBaHu

OK-01, OK-02,
OK-04

Pa3nes 4. PazMHoXKeHHe M HHAUBHYATbHOE PA3BUTHE OPTAaHU3MOB

Tema 4.1.

| Coneprkanme yae6HOro Matepnana

OK-01, OK-02,
OK-04
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JKW3HEHHBII LIUKII
KJIETKU

Knerounsnii 1K, WIM SKA3HEHHBIM HMKI KieTku. MuTepdasa m mmro3. IIpoueccsl,
npoTtekaromue B uHTepdase. Perukamnus — peakius matpuanoro cuare3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapuOTHIl. [IUIIIONIHBIN U TalIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. LluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W MHIUBHIYaIbHOI'O
pa3BUTHS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipoueccsl, npoucxoasiue
Ha Pa3HbIX CTaauAX MUTO3a. buomormdeckuii cmbicn murtosza. Ilporpammupyemasi rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI Pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe u mojoBoe. Bupl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €TI0 3HAUEHUE IS CEJICKIIUH.
[TonoBoe pa3mHOXkeHHUe, ero oTnuus ot Oecrnosnoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MpOUCXOAIIME Ha craguax wmeinos3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuii cMbici U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITomoBEIE kene3bl: CEMCHHUKH W SHYHUKH. O6pa303aHHe H pa3BUTHC
IOJIOBBIX KIETOK — TraMeT (CrepMaro3oui, sHIEKIeTKa) — CIIepMaToOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUs SIMIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [laprenorenes

Tewma 4.3.
NupuBunyansHoe
pPa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NunuBunyanbHOe pazButhe (OHTOreHe3). OMOpPHOHAILHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOpPHOHANILHOTO PAa3BUTHA y TIO3BOHOYHBIX JKMBOTHBIX: JIPpOOJIEHHE, TacCTPYJISIIHS,
opranorere3. [locToMOproHaNIEHOE pa3BUTHE. THMBI MOCTIMOPHOHAIBHOTO PAa3BUTHSL:
npsiMoe, HempsiMoe (MIMYMHOYHOe). BrusHue cpensl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHBbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes3
I[BETKOBOTO PaCTEHUS: IBOWHOE OIUIOOTBOPEHUE, CTPOCHHE CEMEHH, CTAINH PA3BUTHUS

ITpakTHueckoe 3aHsTHE

Ne 3 «Ma(exnmonHbIe 3a00JI€BaHM U SIUIEMHUH B HICTOPUHU YEIIOBEYECTBAY.

Pa3nes 5. HaciecTBeHHOCTh M M3MEHYMBOCTh OPraHU3MOB

16

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEJOBAHMUSI

CopepxaHre yaeOHOro MaTrepuana

HpeI[MeT n 3a4a4u I'€HCTUKU. Poms IIUTOJOINN U 3M6pI/IO.]'IOl"I/II/I B CTAHOBJICHHUU TI'€CHCTUKH.
Bxman poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeTOoAbl TeHETUKU
(rHOpUAOTOTUYECKH, IUTOTCHETHYECKUH, MOJIEKYIsipHO-TeHeTHYecknii). OCHOBHBIC
reHeTU4ecKUe NOHATHA. | eHeTnuecKas CHUMBOJIMKA, UCIIOJIb3YCMAd B CXCMaAX CerLLII/IBaHI/If/’I.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, yCTaHOBIICHHBIEC | . Menaenem. MoHoruOpuHoe
CKpellMBaHHE. 3aKOH eauHoOoOpa3usi rudpuaoB mepBoro  mnokojeHus. IlpaBuio
JOMMHHUpOBaHMsI. 3aKOH paclleIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonHoe u
HENoJIHOE  JOoMHHHUpoBaHue. JluruOGpujaHoe  cKpemuBaHue. 3aKOH  HE3aBUCHUMOTO
HaCJICAJOBaHUsA IIPHU3HAKOB. I_[I/ITOI‘CHCTI/I‘-IGCKI/IG OCHOBBHI III/IFI/IGpI/II[HOFO CKpCIIMBaHM.
AHanu3upympollee CKpemuBaHue. Vcnonap30BaHME aHAIU3UPYIOUIETO CKPEIIMBAHUSA JIA
OTIpeIeNIeHUs] TEHOTUIIA OCOOH

HpaKTI/IqCCKOG 3aHATUC

No 5 Pemenue 3amad Ha OIpeEreHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOTUTUOPUTHOM U aHATH3UPYIOLIEM CKPEIIUBAHUH, COCTABICHHE
TCHOTHUIIMYCCKHUX CXEM CerHII/IBaHI/ISI

Tema 5.2. Cognepxkanne ydeOHOro maTepuaa
CueruieHHOe CuemnieHHOE Hacle1oBaHue pu3HakoB. Pabora T. Moprana 1o cuenjieHHOMY HacJIe0BaHHIO
HacJeJOBaHHUE reHoB. Hapymienue crerieHust TeHOB B pe3yJbTaTe KPOCCHHTOBepa. XPOMOCOMHAs TEOpHs
IIPU3HAKOB HACJIE/ICTBEHHOCTH. [ 'eHeTHuecKkue KapThl.
I'enernka momna. XpoMOCOMHOE ONpeAeTieHne Moja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporamMeTHble opraHu3mbl. HacienoBanue MpHU3HAKOB, CLEIUIEHHBIX C
10JIOM
[TpakTHyeckoe 3aHsTHE
Ne 6 Pemenmwe 3amau Ha oOIpeneleHHWE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
NPU3HAKOB TMPU CLEIUIEHHOM HAcJelOBaHWH, COCTaBJIEHHWE TE€HOTUIIMYECKUX CXEM
CKPEIBaHHS
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
3aKOHOMEPHOCTH W3MeHUnBOCTh. BHIBI H3MEHYMBOCTH: HEHACIIECTBEHHAs! U HACJIEACTBeHHAs. Poib cpenpl B
U3MEHYHUBOCTHU HEHACJIEICTBEHHON M3MEHUYMBOCTH. XapaKTePUCTHKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.

BapunannoHHbIN ps v BapuanmonHas kpuBas. Hopma peaknuum npusHaka. KonnuectBeHHbIE
M KAaueCTBEHHbIE TMpPHU3HAKM M HX HopMa peakiuu. CBoiicTBa MOIUGMUKAIMOHHON
W3MEHYHBOCTH.

Hacnencrennasi, wiM reHOTUIIMYECKas W3MEHYMBOCTh. KOMOWHATHBHAs W3MEHUHUBOCTD.
Meiio3 W TIOJIOBOM TMpOIECC — OCHOBA KOMOMHATHBHOW HW3MEHYMBOCTH. MyTallMOHHas
U3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTaluid. MyTtareHabie (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSJIOB B HACJIEICTBEHHOM
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NU3MEHYUBOCTHA
H. 1. BaBusnosa

HpaKTI/I‘IeCKOG 3aHATUC

Ne 7 Pemenue 3aga4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BBaHMOHeﬁCTBHH I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKHX
CXEM CKpCIIMBaHUA

Tema 5.4.
T'eHeTnka yenoBeka

CopepxaHue yaueOHOro MaTrepuana

l'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/AbI TI'E€HETHKU YEJIOBEKA:
reHealornyeckuii, OJIM3HENOBbIM, LUTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJIEKYJISPHO-
reHeTuyeckuil. COBpEMEHHOE OIpeAE/IEeHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IFeHOTUIIMPOBaHMUE, B TOM uHcie ¢ nomouisto [11[P-ananu3a. Hacnencrsennsle 3abosaeBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HH C HACJIEACTBEHHOW MPEapacioyioKEHHOCTbIO,
XpoMOcOoMHbIe 0ose3HH. ComaTtudyeckue W reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[MpuHnmner  310poBOrO  O0Opasa JKM3HM, JHATHOCTHKH, TNPOPHUIAKTHKH U JICUCHUS
IreHeTHYecKuX  Oone3Hed.  MeauKo-reHeTH4YecKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMIMHCKOW TE€HETUKHM B NPEJOTBPALICHHMM U JIEUEHUU TEHETHMYECKHX 3a00JIeBaHUi
4eJI0BEKA

[IpakTnueckoe 3aHsTHE

No 8 «Cocrapnenue 1 aHaIu3 POJIOCTIOBHBIX YETTOBEKA

Pa3znen 6. IBoIOIMOH

Has OMOJIOTUA

Tema 6.1.
OBOIIOIIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

CopepxaHne yaeOHOTo MaTepuana

[IpennockuIku BO3HUKHOBEHHS 3BOJIIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusiHEE 5BOJIONMOHHON TEOPUM HAa pa3BUTHE OWUONOTHMH W JPYTHUX HayK.
CaunerenbcTBa 3BoIOIUH. [laneoHTONOrHUECKHE: TTOCIIEIOBATEILHOCTD MOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKON JIETONHUCH, TiepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
pasznuuue ¢GayH U GIop MATEPUKOB M OCTPOBOB. DMOPHUOIOTHIECKHE: CXOJCTBA U PA3IMUUS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJOTUYHBIC, PYIAUMEHTApHBIE OpTraHbl, AaTaBU3MBL. MOJIEKYIAPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IMMyTell y BceX
’KUBBIX OPraHU3MOB.

[EEN

OK-01, OK-02,
OK-04
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OpomtonmonHas Tteopus Y. [lapsuna. Ilpennocwiiki BO3HHMKHOBEHHUS JapBHHM3MA.
JIBIokyle Ccuibl 3BOJIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeaeiEHHAs M3MEHUYMBOCTh, O0OphOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
Mukpo3BOTIOLIHS

Conepkanue yqaeOHOro MaTepraia

Cunretndeckast teopusi 3Bosoruu (CTD) u e€ oCHOBHBIC MONOKEHUS. MHUKPOIBOJIONHS.
[Monynsmus Kak equHUIA BUIA U SBOTIOINH.

JBuxyme cuibl ((akTOpbl)IBOJIIONUK BHIOB B Mpupoje. MyTalMOHHBIA Mpolecc H
KOMOWHATHBHAS W3MEHUYUBOCTH. llomyisiuoHHBIC BOJHBI W JApeid reHoB. M3omnsamus wu
murpanusi. EctectBeHHbli 0TOOp — HampaBisoumii  daktop aBomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOneHHOCTs OpPraHU3MOB KaK pe3yiabTaT JBOJIIOIHH.
[Tpumepsl mpucnocobieHuii 'y opranusmoB. Apomopdo3bl U HAMOAAANTaUU. Bug wu
Bu000pazoBanue. Kpurepun Buma. OcHOBHBIC (POpPMBI BHI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
Makpo3Bonronus

Cojnepkanne ydeOHOro Marepuana

MakposBomorusa. Dopmbl  3Bomouuu: pumeTHUecKas, IUBEPreHTHas, KOHBEPreHTHas,
napajuienabHasi. HeoOpaTuMocTh 3BONIIOIMH

HpaKTI/IquKOC 3aHATUC

Neo 9 «CpaBHeHue BUI0B IO MOPGOIOTHIECKOMY KPUTEPHUIOH

Pa3nes 7. Bo3HMKHOBeHME M Pa3BUTHE KU3HU Ha 3emuie

Tema 7.1.
3apoxaeHue
U Pa3BUTHE KU3HU

Cojepkanne ydeOHOro Marepuana

Jlonay4yHble MpPEICTaBICHUS O 3apOXACHUU XU3HU. HaydHble Iumore3bl BOZHUKHOBEHUS
JKU3HHU Ha 3emiie: a0MOTeHe3 U MaHCIEepPMUsl. XUMUUYECKasi IBOIOIUA. AOUOTEHHBI CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHHE
XUMHUYECKON DBOJIFOIMK. HavanepHbIe 3Tambl OmMoiiormdeckoil ssosrormu. | mmoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKHM U UX 3BOMIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pas3Buthe xu3Hu Ha 3emuie no spaM u nepuojam. Karapxeil. Apxeiickas U NpoTepo3oncKas
opbl. [laneosoiickas spa U e€ mnepuojbl: KEeMOPUNCKUN, OPIOBUKCKHM, CUITYypHICKHI,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NIEpMCKHU. Me30301cKas 3pa U €€ NepUuoAbl: TPUACOBBIM,
IOpcKuii, MenoBod. KaiftHo3oMckass »pa U €€ Nepuojbl: MaJeOreHOBbINA, HEOTCHOBBIMH,
AHTPOIIOI€HOBBIM.

Tema 7.2.

ConeprkaHrie yueOHOTO MaTepualia

OK-01, OK-02,
OK-04
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Cucrema
OpPraHMYECKOT0 MHpA.

Cucrema OpraHM4ecKoro Mupa Kak OTpa)keHHe 3BONIOUUU. OCHOBHBIE CHUCTEMATHYECKUE
IpyNIbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U IeojIorhYeckux mpoieccoB. OCHOBHBIE

[Tpoucxoxaenue ATaIlbl 3BOJIIOIMY PACTUTENFHOTO U )KUBOTHOTO MUpa. ApoMOp(h 036l Y paCTEHH 1 5KUBOTHBIX.
YeJoBeKa — [NosiBieHue, pacuBeT ¥ BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBomonsl  4eJoBeKa. AHTpONOJOTHS Kak Hayka. Pa3Burue mpejacTaBieHUl o
IPOUCXOKACHUHM 4YeloBeKa. MeToapl HM3ydeHHst aHTpororeHe3a. CXOICTBA W Pa3IHUHs
YeJoBeKa W JKUBOTHBIX. CHCTEMaTHYeCKOe IIOJIOKEHHE 4YenoBeKa. JIBWKymue Cuibl
(dakTopsr) anTpomorenesa. HacnmencTBeHHass HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO0mecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYIHMH TPY/a, MBIIUICHHE, PEYb
Tema 7.3. CopepxaHue yaeOHOro Marepuana

OCHOBHBIE CTaIUHU
JBOJIFOLIMY YEI0BEKA

OCHOBHBIE CTaMU W BETBU HBOJIOLMU YEJIOBEKA: ABCTPATONUTEKH, YeIOBEK yMENbIH,
UYenosek npsaMoxoasauui, YenoBek HeaHIepTanbCKui, YenoBEeK pa3yMHbIM COBPEMEHHOIO
tuna. Haxoku MCKomaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHMSI, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY UL

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoIleouHas (€Bpasuiickas), HErpo-
aBcTpajoujHas (dKBaTOpHalibHAsl), MOHTOJIOMAHAs (a3uaTCKO-aMepHKaHCKas). UYepTsl
MPUCTIOCOOJIEHHOCTH TMPEJCTaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSM CYLIECTBOBAHMS.
EnnncTBO uenoBeveckux pac. Kpuruka pacuzma

IIpakTHueckoe 3aHsTHE

Ne 10 «IIpucnoco6eHHOCTh YeToBeKa K pa3HbIM yCIOBHIM cpefbl. BiusHue reorpaduueckoit
cpenbl Ha MOp(OJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

Paznen 8. Opranu3msl

M OKPY:Kaouas cpena

Tema 8.1.
DKOJI0TUS
Kak Hayka. Cpenpl
JKU3HHU.
DKOJIOTUYECKHUE
(baxTopsl

Cognepkanne yaeOHOro MaTepuana

DKOJIOrHs KaK HayKa. 3aJa4u ¥ pa3ieiibl SKOJIOTUU. MeTO bl SKOJOTMYECKUX HCCIIEI0BaHUMN.
DKOJIOrHYeckoe MHPOBO33PEHUE COBpEMEHHOro yenoBeka. Cpeapl 0OOMTaHMS OPraHU3MOB:
BOJIHAs, HA36MHO-BO3/Iy1IIHAs, TOYBEHHAs, BHYTpUOPTraHU3MEHHAas. DKOJorndeckue (pakTophl.
Knaccugukarus skonoruyeckux (pakTopoB: aOMOTHUECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
JleiictBue sKoornyeckux (HakTOpoB Ha OpraHu3Mbl. AOHOTHYECKHE (aKTOpbI: CBET,
Temreparypa, BiakHocTh. Dotonepuoausm. IIpucrnocobieHus OpraHu3sMOB K JACHCTBUIO
abuotuyecknx ¢akropoB. buonormueckue putmel. buotnmdeckue ¢daktopsl. Bunue
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYeCTBO. llapazuTusm, MyTyanusMm,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HaxXJICOHMYECTBO), aMEHCAJIU3M, HEHTpaau3M. 3HaueHUe
OMOTHUYECKUX B3aUMOJICHCTBUH [T CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJHBIX COOOIIECTBAX

OK-01, OK-02,
OK-04, OK-07
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Tema 8.2.

Conepxanue yueOHOro MaTeprasia

DKOJIOTHYECKUE
XapaKTEePUCTUKU
TTOMYJISIIH

OKOJIOrMYeCKHe XapaKTepUCTHKH monymsiuud. OCHOBHBIE —IIOKA3aTeNnd  IMOMYJISALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MuUrpauus. JluHamuka
YHCJICHHOCTH MOMYJISILUY U €€ peryJIsiiusl

HpaKTI/I‘IeCKOG 3aHATUC

No 11 «ITocu€T mI0THOCTH MOMYJISIUNA Pa3HbIX BUIOB PACTEHUM»

Pa3pnen 9. Coo0miecrBa

H 3KO0JOIrn4eCKue CuCTeMbl

Tema 9.1.

CopepxaHue yueOHOro MaTrepuana

Coo0miecTBa
OpPraHu3MOB,
3KOCHUCTEMBI

Coo0rmiecTBo opranu3mMoB — OnorieHo3. CTpyKTyphl OHOIIEHO3a: BUI0Bas, IIPOCTPAHCTBEHHAS,
Tpouueckas (nuieBas). Buapli-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okosnorudeckue cucreMsl (3xocucreMsbl). llonstue 00 »sKkocucreMe U OHOreOLEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHThl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopot BelecTB M MOTOK 3HEPTUU B IKocHucTeMe. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctemsl. [lumeBbie nenu u cetu. OCHOBHBIE IOKAa3aTeNM 3KOCUCTEMBI: OuoMacca,
OPOAYKIHMSL. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMoMaccel. CBolicTBa
HKOCHUCTEM: YCTOMUUBOCTh, caMoperyisinus, pazsutue. Cykneccus

Tema 9.2.

CopepxaHue yaeOHOTo MaTepuana

[IpupoaHbie
JKOCUCTEMBI

[TpuponHble HKOCHCTEMBI. OJKOCUCTEMBI peK M 03€p. ODKOCHUCTeMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO aeca. AHTpPOIIOT€HHBIE KOCUCTEMBI. ATpPO3KOCHCTEMBI.
YpOoskocucrteMbl. buonornueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypboskocucteM. buopasnoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe
OMOJIOTMYECKOro pa3HOOOpa3us Ha 3emiie

Tema 9.3.

CopepxaHne yaeOHOro MaTrepuana

buocdepa —
riio0aapHas
JKOCHUCTEMA 3EMIIN

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa 6mocdepsl. Kupoe
BemecTBO M ero (QyHkiuu. OcobeHHOCTH OHOChepbl Kak TII00aJbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Oumochepe. KpyroBopoTsl Beliects u
OMOreoOXMMHYECKUE IMKIBI 3JIEMEHTOB (yriepoja, as3ora). 30HAJBHOCTH OHOChEpHI.
OcHOBHbBIE OMOMBI CYIIN

Tema 9.4.

IIpodeccrnonaibHO OPHEHTHPOBAHHOE COJepP:KaHue (CoAepKaAHNe MPUKJIATHOT0 MOYJIs1)

Bnuguaue
AHTPOINOT€HHBIX

YenoseuecTBo B Omocdepe 3emin. AHTpomoreHHble U3MeHeHus1 B Ouocdepe. ['modanbHbIe
sKosoruueckue mnpobaembl. CocyliecTBOBaHHE NPUPOAbI M uenoBeuecTBa. CoxpaHeHHE
Omopa3zHoOOpa3uss KakK OCHOBa ycToWumBocTH Ouocdeppl. OCHOBA PAIMOHAIBHOTO

OK-01, OK-02,
OK-04, OK-07
IK 1.1.
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¢daxTopoB Ha

yIIpaBJICHUS IPUPOIHBIMHI PECYPCAMU U UX UCTIONIb30BaHue. JlocTikeHus: OMOIOTHU U OXpaHa

ouochepy TIPUPOIBI
[IpakTuueckoe 3aHsiTue
No 12 «OT1Xx0/161 TPOU3BOJICTBAY»
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIePKAHME (COAepKAHNE TPUKJIATHOTO MOTYJIA)
Biusinue connanbHO- | 3M0pOBbE M €ro COCTaBISEOIIME. DaKTOPHI, MOJTOKHUTEIFHO M OTPHUIIATEIHHO BIUSIONIUE HA
HKOJIOTHYECKUX opranu3M 4yesoBeka. [IpoOirema TEXHOTEHHBIX BO3ACHCTBUI Ha 3J0POBbE YeNOBEKa

(dakTopoB Ha
3I0POBBE YETIOBEKA

(97EeKTpOMArHUTHBIC TIOJIS, OBITOBAs XHWMHsS, W30BITOYHBIE WIYMBI, pagHalus W T.IL.).
ApanTanusi opraHu3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. [IpuHIUIBL
(dopMupoBaHus 370poBbecOeperaroiiero nopeaeHus. Ousnyeckass akTUBHOCTh U 370POBbE.
broxuMuyeckue acreKkThl paMOHAIBHOTO MUTAHUS

JlaGopaTopHblie 3aHATHS

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTHY

win «BiusiHue abnotndeckux GpakTOpoB Ha YEJIOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAFOIIUX
paboTOCIIOCOOHOCTh,  HCHOJB30BATh  YCJIOBUS ~ OCYLIECTBIEHHS  NMPO(eCcCHOHATIbHON
JeATEeIBHOCTH: IIyM, TeMIIepaTypa, pu3udecKkasi Harpy3ka u T.1.)

Paznen 10. Cestekuusi OpraHu3MoB, OCHOBbI O0MOTEXHOJIOTMH

Tema 10.1.
Cenexims
KaK HayKa U IpoIecC

CopepxaHne yaeOHOro MaTepuana

Cenexkuus Kak HayKa M IpoLECC. 3apOKACHHUE CElIeKUUU U AoMecTukanusa. Yuenue H. U.
BaBuiioBa 0 1eHTpax MHOroo0Opasus M HMPOUCXOXKAECHUS KYJIbTYpHBIX pacTeHuil. LIeHTpsI
IIPOUCXOKICHHS JOMAIIHUX >KMBOTHBIX. CopT, mopoga, mramMM. COBpEMEHHBIE METOBbI
CEJIEKIIHH. Maccosblit
U WHIUBUAYAIbHBIH OTOOPHI B CEJIEKIIMM PACTEHUN U JKUBOTHBIX. OlEHKa 3KCTephepa.
brnuzkopoacTBeHHoe ckpemuBanue — UHOpuauHr. Ywncras naunHus. CKpelMBaHUE YHCTBHIX
muauil. ['eteposuc, mnu rubpuanas cuna. HepoacTBeHHOe cKpelmMBaHHE — ayTOPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 M IOJIydeHHe
MOJIMIUIOUAOB. JIOCTH>KEHMS CEJIEKIIMU PACTEHM, )KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

Conepxanue yq4eOHOro MaTepHasa

buorexHonoruss kak oTpacib IPOU3BOACTBA. ['€HHAs MH)KEHEpUs. OTamnbl CO3JaHUS
pexomOunanTHoi JIHK u Tpancrennsix opranm3MoB. Kierounas wHxeHepus. Kierodnsie
KYJIbTYPBI. MUKpOKIJIOHATIBLHOE pa3MHOXKEHUE pacTeHui. KionupoBanue

OK-01, OK-02,
OK-04, OK-07
IK 1.1.
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BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHMW3MOB. DKOJIOTHYECKUE U ITUUYECKUE
npo6siembl. MO — reneTndyecki MOAMGPUIIMPOBAHHBIE OPTraHU3MBI

Tema 10.3.
buorexuonoruun
B )KM3HH U podeccuu

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COJepP:KaHue (CoAepKAHNEe MPUKJIATHOT0 MOYJIs1)

OCHOBHBIE HaIIPaBJICHUS COBPEMEHHON OMOTEXHOJIOTUH B TPO(PECCHOHAILHON JeATEIbHOCTH
yesoBeka. Meroanl 6norexHonoruu. O0beKThl OMOTEXHOIOTUH. DTHKA OMOTEXHOIOTHYECKUX
W TEHEeTHYECKHX OJKcnepuMmeHToB. IlpaBuia momcka W aHamu3a OMOIKOJOTHYECKOU
uHpopMaun

U3 Pa3IMYHBIX MCTOYHHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeICTBAa MacCCOBOM
uH(popMaluu, cetb UHTEpHET U Ipyrue)

HpaKTqucxoe 3aHATUC

Ne 13 Keiicol Ha aHanu3 WHGOPMAIMKA O HAYYHBIX JTOCTHIKCHHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTUH, KJIETOYHON WH)XEHEPHH, UIIEBBIX OMOTEXHOJIOTHIA.

Ne 14 3ammra keiica: npeacTaBieHUE pe3yJbTaTOB pPEIIEHUS KEWCOB (BBICTYILUIEHUE C
MIPE3CHTAINECH )

Pa3zgen 11. Pemienue K

eiicoB B 00J1aCTH OMOTEXHOJIOTHii

Tema 11.1.1.
buorexnonoruun
B MPOMBIIUIEHHOCTH

IpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHME (CO/IEPKAHME MPUKJIATHOTO MOTYJIsl)

Pazsutne HpOMBIHIJ'ICHHOﬁ OHMOTEXHOJIOTHI U ee NPUMCHCHUC B KM3HH YCJIOBCKA, MMOUCK H
aHaIM3 MHQOPMAIMK U3 Pa3IUYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas JUTepaTypa,
CpelCcTBa MaccoBOM HH(popMaIuu, cetb IHTepHeT u apyrue)

[IpakTueckue 3aHATHS

Ne 15 Keiicol Ha aHanu3 nHGOPMaLIMU O Pa3BUTUHU IPOMBILIIEHHONH OMOTEXHOIOTHH (110 MUHHU-
rpynmnam).

Ne 16 3ammra Keiica: mpeAcTaBIE€HUE PE3YyJIbTATOB DPELIECHUS KEHWCOB (BBICTYIJIEHUE C
npe3eHTalmen)

Tema 11.1.2.
ConuansHo-
ITHYECKUE aCIEKTHI
OHMOTEXHOJIOTHIA

IIpodeccrnonaibHO OPHEHTHPOBAHHOE COJep:KaHue (CoiepKaHNe MPUKJIATHOTO MOYJIs1)

ITHYECKHE aCEKThI pPa3sBUTHA OHMOTEXHOJIOTHI U MMPUMCEHCHUEC UX B KU3HH YCIIOBCKA, ITIOUCK
U aHaJu3 HH(OpPMAaLIMK U3 PA3IMYHBIX KICTOYHUKOB (Hay4yHasi U yueOHO-HayuHas JUTepaTypa,
CpelcTBa MaccoBoi HH(popmalu, cets HTepHeT u apyrue)

IIpakTueckue 3aHsATHS

Ne 15 Keiicel Ha aHanu3 nHGoOpMauu 00 ITUUECKUX acCleKTaX pa3BUTUS OMOTEXHOIOTHH (110
MUHU-TPYIIIIAM).

No 16 3amura keiica: TpencTaBlICHHUE PE3YyIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIpE3EeHTALNEH )

OK-01, OK-02,
OK-04, OK-07
K 1.1.
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Tema 11.1.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaAHME (CoAepKaAHHE TPUKJIAJHOT0 MOLYJIs) 2
buorexHonoruu Pazputne OHOTEXHOJOTMII ¢ NPUMEHEHHEM TEXHMYECKMX cHucTeM (OMOMH)KeHepus,
U TEXHUYECKUE OouomHpopmaruka, OMOHMKA) M HMX NPUMEHEHHE B JKM3HU YEJIOBEKa, IOUCK W AaHaJH3
CHCTEMBI UH(POPMALIUU U3 pa3IMYHbIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4Has JIMTepaTypa, CpeAcTBa
MaccoBoi nHpopMaiuu, cetb HTEpHET U ipyrue)
[IpakTuyeckue 3aHATHS 2
Ne 15 Keiicel Ha aHanu3 WHPOPMALKMKM O PA3BUTUM OHUOTEXHOJOTMH C TPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHM-TPYIIIIaM).
Ne 16 3ammra keiica: mpencTaBieHUE pe3yJIbTaTOB pPELIEHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTAINECH )
IIpomeskyTounasi arrectauus (1 depeHIMPOBAHHBINA 3a4€eT)
Bceero: 72
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JTACIATLIAH

3.1. [ns peaju3anuid NPOrpaMMbl JHCHHUIUIMHBI HMeeTCsi B HAJIMYHMM CHelHAJIbHbIE
noMeneHusi: yacOHbIi kabunet buomoruu.

Kabuner «buonorun», OCHALIEHHBI OOOpPYAOBAaHHEM: CTOJ JEMOHCTPAIMOHHBIN (C
PAaKOBMHOW, NOABOAKOM M OTBEACHUEM BOJbI, CAHTEXHUKOW, OHJIEKTPUUYECKUMHU PO3ETKaAMHU,
aBTOMaTaM{ aBapUHHOIO OTKIIIOYEHHS TOKA), JaOOpaTOPHBIN OCTPOBHOM CTOJI (IBYXCTOPOHHHM, C
3aIIUTHBIM, XHMOCTOMKMM M TEPMOCTOMKHUM IIOKPBITUEM, HAICTOIBEM, C IIOACBETKOW U
AIIEKTPUYECKUMU PO3ETKAMHU, II0JIBOAKON M OTBEAECHNUEM BOJIbl U CAHTEXHUKOM), CTYJI Ja0OPaTOPHBIN
IIOBOPOTHBIH, PEryJIUPYEMBIH 110 BBICOTE.

IIpuMepHBIii nepevYeHb JeMOHCTPALMOHHOIO M J1A00PATOPHOI0 000PYA0BaHUS.

JleMoHCTpaloHHOE 000pyI0BaHHE U TPHUOOPHI:

— KOMIUIEKT BJIXKHBIX NPENapaToB I€MOHCTPALIMOHHbIN

— KOMIUIEKT repOapHeB 110 CUCTEMATHKE PACTEHUH C ONpeeNUTeIbHBIMU KapTOUKaMu

— KOMIUIEKT KOJUIEKIIUH 1EMOHCTPALlMOHHBIN

— 1 poBOi MUKPOCKON OMHOKYISPHBIN (C Kamepoil)

JlaGopaTtopusi, ocHamieHHass OOOpYJAOBaHUEM I TPOBEACHHS 3aHATUNA: MHUKPOCKOIIHI,
CEKyHJIOMep, TOHOMETp, J1abopaTopHas rnocyzaa (MpoOUpKHU, MOJICTABKU JIs MPOOMPOK, MUHLETHI,
IIECOK, CTYNKH C IIECTUKaMU, IPEIMETHbIE U IOKPOBHBIE CTEKJIA, CTEKJISHHBIE MAJ0YKH,
IpenapoBalibHbIE UTJIbI, (GUIBTPOBaIbHAS Oymara (can@eTku), CTakaHbl) THIIEPTOHUYECKUI pacTBOP
xjopuaa Hatpusi, 3%-HbI pacTBOp NEPOKCHAA BOJOPOJAA, PAacTBOpP Hoja B HOAUCTOM KajuH,
[JIMLEPUH, KITYOHU KapTo(ders, IUCT 3J10/1eU KaHaACKOH, T/ psiOMHbBI OOBIKHOBEHHOH (pAOMHBI WIIH
TOMaTa), JIyK pern4aThlii, pa3BeJIeHHbIE B BOJIE APOKIKHU).

JlaGopaTopHO-TEeXHOJIOTHYECKOE 000pynoBaHuEe (JTabopaTopHOE 000pYyIOBaHME, MPUOOPHI,
HAOOPBI AJIs HKCIIEPUMEHTA, HHCTPYMEHTHI):

—  MOJIENH, MYJISDKH, allllJINKalun

—  KOMIUIEKT MOJIeNeN-anIuIMKalui JEMOHCTPAIMOHHBII

— KOMIUIEKT aHaTOMHUYECKUX MOJIeNIel JeMOHCTPAallMOHHBIN

— Ha0Op MaJeOHTOJIOTUYECKUX MYIISDKEN

— KOMIUIEKT OOTaHMYECKUX MOJeNei 1eMOHCTpallMOHHBIN

— KOMIUIEKT 300JIOTMYECKHUX MOJENIEN JEMOHCTPALIUOHHBIN

— KOMIUIEKT MYJISKEN JEMOHCTPALlMOHHBIN

— CKeJeT 4elloBeKa

— TOpC ueloBeKa pa30opHBIii
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— KOMILJIEKT MOJeIen
— KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB KUBOTHBIX
—  TalnuIel penbedHbIe
— JIEMOHCTpAIlMOHHBIC y4eOHO-HATIISAHbIE TOCOOus
— KOMIUIEKT ITOPTPETOB 15t 0hopMIiIeHUsI KabuHeTa
— nmabopaHTCKas 1)1 KaOuHeTa OMOJIOTUN U KOJIOTUU
—  CTOJI C AIUKAMH JIJIs XpaHCHUS/TyMOOH
— Kpecio oucHoe
—  CTOJI TaOOpaTOPHBI MOCUHBIN
— CyWIWIbHAs MaHeNb JUIs OCYIbl
— mkad A7 XpaHeHUs! yIeOHBIX TOCOOUi
— mkad A7 XpaHEeHUs BIAKHBIX MPEnapaToB, 3aHPAIOIINNACS Ha KITI0Y
— mkad A XpaHeHHs 1abopaTopHON MOCyAb/IprudopoB
— 11a0OpaHTCKUH CTOJ
—  CcTyJa n1abopaTopHbIN
—  KOMIUIEKT epIilei ISt MbIThs TaO0OpaTOPHON TOCY/IBI.
[IpumepHBIi MEepedyeHb JAEMOHCTPALMOHHOTO U JabOopaTopHOro oOOpyAOBaHUS HOCHUT
PEKOMEHIaTENIbHBIN XapaKTep.
TexHuueckue cpeicTBa 00y4eHus:
- MEPCOHAIBHBIN KOMIbIOTED (C JUIIEH3MOHHBIM MPOrPaMMHBIM 00€CIIEUEHUEM );
- MYJIbTUMEANMHBIN IIPOEKTOD;
- WHTEPaKTHBHAS JOCKA;
- BBIXO/I B JIOKQJIGHYIO CETh;

- IIPOEKTOP.

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jnst  peanm3aniui  MpOrpaMMbl  TUCHUIUIMHBL  OMOIMOoTedHbld  (oHA 00pa3oBaTeNbHON
OpraHM3ali UMEET IeYaTHbIE U AJIEKTPOHHbIE YUEOHUKU U pa3padOTaHHbIE B KOMIUIEKTE C HUMHU
ydaeOHple TmocoOmst (TIpW  HaIW4WH), JIONYIICHHBIE K WCHOJB30BAaHUIO TIPH peaTu3aIiuu
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEr0 MPO(ecCHOHAIBHOIO 00pa30BaHus, pealn3yeMbIX Ha Oaze

OCHOBHOT0 00111ero oopa3zoBanusl.

! [puka3 Munuctepersa npocselenus Poccuiickoit ®enepanuu ot 5 Hostops 2024 r. N 769 «OG6 yTBepKacHUH
(enepasbHOTO NEpeyuHs yUeOHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAHHIO MIPH PEATH3aIMH NMEIOIINX roCy1apCTBEHHYIO
aKKpeIUTalnIo 00pa3oBaTeNIbHBIX IPOrpaMM HadalbHOTO OOIEro, OCHOBHOT'O OOIIET0, CpeJHero ooiiero oopasoBaHus
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[Ipn peanuzanuu mOporpamMmbl JUCIHUIUIMHBI BO3MOKHO HCIOJb30BaHUE SJIEKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB, AOMYIIEHHBIX K MCIIOIb30BAaHUIO IPU pean3alun 00pa3oBaTENIbHbIX

pOTpaMM CPEAHEro o0IIero 00pa3oBaHMsl.

OcHoBHbBIE TeYaTHBIE H3JAaHUA

1. buonormsa. 10-11 kmacc (yramyOJeHHBIH YpOBEHB): YYEOHUK Ui CPEIHEro oOIIero
obpazoBanus / B. H. Speirun [u ap.]; nox obmeii penakuueii B. H. Speiruna. — 2-e uzn. —
Mocksa: U3narensctBo FOpaiit, 2022.

2. O60yxoB, /. K. buonorusa: KIeTKM W TKaHHU: ydeOHOE IOcoOHMe ISl CpEeaHETO
npodeccuonabHoro oopazosanus / 1. K. O6yxos, B. H. Kupunenkopa. — 3-¢ u3 ., mepepao.
u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buomnorus: yueOHHMK U MPAKTUKYM IS cpeiHero mpodeccuonansHoro obpasosanus / B. H.
SApeirud [u np.]; nox penakuueit B. H. fApeiruna. — 2-e u3g. — Mocksa: W3znarenscTBo
FOpaiir, 2022. — 378 c.

DJIEeKTPOHHBIE U3IaHUS

1. buonorms. 10-11 kmacc (yrmyOJeHHBIH YypOBEHb): YUYEOHUK Ui CpeIHEro oOIIero
obpazosanus / B. H. SIpeirun [u ap.]; mox obment penakuueit B. H. Apsiruna. — 2-¢ u3g. —
Mocksa: U3znarennctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocgemienue). — ISBN 978-
5-534-15630-0. — Tekcr: anexTponHsiii / Obpa3oBarenbHas mwiardgopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/509241

2. O6yxo, JI. K.  buomorus: KIETKH W TKaHW: yd4eOHOE TMOcoOWe JUIsl CPEIHEro
npodeccuonansHoro oopazosanusi / /1. K. Odyxos, B. H. KupunenkoBa. — 3-e usn., nepepao.
u jnon. — MockBa: WsnarenbctBo FOpaiir, 2022. — 358 c¢. — (IIpodeccuonanpHoe
oOpaszoBanue). — ISBN 978-5-534-07499-4. — TexkcT: 3nexTpoHHbIH // OOpa3zoBarenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/494034

3. buonorus: yueOHHUK U MPaKTUKYM Ul CpeAHero npodeccuonanbHoro oopasosanus / B. H.

SApeirun [u 1p.]; nox penakuueit B. H. SApeiruna. — 2-e u3g. — MockBa: M3natenbcTBo
FOpaiit, 2022. — 378 c. — (ITpodeccuonansHoe odbpazoBanue). — ISBN 978-5-534-09603-
3. — Texkcr: anextponHbli // OOpazoBarenpHas twiargopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/489661
I[OHOJIHI/[TeJII)HbIe HCTOYHUKHU

1. Teinop J. buonorus: 8 3 1. T. 1 / JI. Teitnop, H. I'pun, VY. Crayt; nog pen.P. Comnepa ; nep.
3-ro aHriI. u3a. — 14-e uzn. —M. : JIaboparopus 3HaHui, 2022 — 454 c.

2. TlaBmoma, E. M. Dkonorus: y4eOHUK W MPAKTUKYM JUIsI CPEIHEro MPOQdeCCHOHATHHOTO
obpasosanus / E. . [1aBnora, B. K. HoBukoB. — Mocksa: M3natenscTBo FOpaiit, 2022. —
190 c.

3. Epemuenko, O. 3. buosorus: ydenue o Owocdepe: ydeOHOe mocoOHe sl CpeIHEero
npodeccuonangbHoro obpazoBanust / O. 3. Epemuenko. — 3-e u3f., nepepad. U J0m. —
Mocksa: U3natensctBo FOpaiit, 2022. — 236 c.

OpTaHM3aIMIMH, OCYIIECTBIISIOIUMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHHUH TIPEJEIHHOTO CPOKA
WCIIOJIb30BaHMS MCKIIIOUCHHBIX y4eOHUKOB M pa3paOOTaHHbBIX B KOMIUIEKTE ¢ HUMH y4eOHBIX IT0cCOOuii» (B aKTyaJIbHOM
penakunu). Cebliika Ha yKa3aHHBIN NprKa3 akTyainbHa Ha 20.03.2025 .
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https://urait.ru/bcode/489661

bmuuos, JI. H. DOxomorusi: ydeOHOe mocobue mis cpeaHero mnpogecCHOHAIBHOTO
obpazosanus / JI. H. biimnos, B. B. [lonskosa, A. B. Cemenua ; mog obmieit pepaxiueii JI. H.
binnoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

Bproxanp, ®@. ®. [Ipombiniennas skonorus: yaeouuk / @.®d. bproxans, M.B. ['padkuna, E.E.
CnoonskoBa. — MockBa: DOPYM: UHDOPA-M, 2022. — 208 c.

Hecmemora, H. H.
npodeccuonanibHoro oopazosanust / H. H. HecmenoBa. — Mocka: M3narensctBo FOpaidT,
2022. — 157 c.

buomorns JJIA HpO(l)CCCHI;'I u CHGHHaHBHOCTeﬁ TEXHUYECKOIO M €CTCCTBCHHO-HAYYHOI'O

DKoNorus YelaoBeKa: y‘le6HI/IK U IpaKTUKyM s CPEOHETO

npoduneit: y4eOHMK I CTyHd. YYpeKIeHWH cpen. mpod. obpasoBanmst / B. M.
Kouncrantunos, A. I'. Pezanos, O. E. ®azneeBa; non pen. B. M. Koncrantunoa. — M. :
W3narensckuii neHTp «Akagemus», 2016/ — 336 c.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA30BATEJLHOM JUCIMIIINHBI

KoHTpoib W oOLEHKa pe3ylbTaTOB OCBOCHHS 0O0INEC00pa30BaTEIbHON AMCIUITIMHBI

PacKpBIBAIOTCS Yepe3 AUCHMILIMHAPHBIE Pe3yNbTaThl, HaNpaBieHHbIE HA (OPMUPOBAHHUE OOLIUX U

npohecCHOHANBHBIX KOMIIETEHIIUI 1O pa3ziesiaM U TeMaM CoJIep>KaHus yueOHOro MaTepuara.

Oomasn
/mpogeccuoHaJIbH
asi KOMIeTeH U

Paznen/Tema

T oneHoYHBIX MEPONIPUATHH

OK 01. Beibupath
CIIOCOOBI

peleHus 3a1a4
npodeccCuoHaNBHOM

JCATCIIBHOCTH
MMPUMCHHUTCIIEHO

K Pa3JInYHbIM
KOHTEKCTaM

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, 9.411-0/c13, 9.511-
o/c, 10.1, 10.2, 10.3I1-0/c,
11.11T-0/

OO6cyx1eHne o Bonpocam JIeKIUU
Pazpabotka rioccapus 3amnoyiHeHHe
CPaBHUTENBHBIX TaOIHUI]
TectupoBanue YCTHBIN OIIpoc
JIMKTaHT Ha UCTIOJIb30BAHUE
apryMEeHTOB, OMOJIOTHUECKON
TEPMHUHOJIOTHUH U CUMBOJIUKHI
NuauBuayanbHas caMOCTOSATENbHAS
pabora IlpencraBinenue pe3ynbTaToB
npakTu4deckux padbot KonTponbHbie
paboThI 3amuTa TBOPUECKUX paboT
3amuTa MHAUBUIyaJIbHBIX IIPOEKTOB
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Brimmonuenue 3aganui
MPOMEKYTOYHOM aTTECTallN

OK 020K 02.
Hcnonp3oBats

COBpPEMEHHBIC
cpencTaa

MIOUCKA, aHAJIHM3a

Y MHTEPIIPETAUU
nHpopManuu,

1 MH(pOpPMaIMOHHBIC

TCXHOJIOTUHN JJIA
BBIITOJIHCHHU A

3a71a4
npodeccnoHaTBEHOM

JACATCIIBHOCTH

Temsr 1.1, 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, 9.4IT-o/c,
9.5I1-o0/c, 10.1, 10.2, 10.3IT-0o/c,
11.1IT-o/c

OuenuBaemas IUCKyccus 1o
BoIpocam JieKiuu Pa3paboTka
MEHTaJIbHOM KapThl B MUHHU TpyIIax
Beinonnenue u 3amura 1ad0paTOpHBIX
pabor IIpencrasienue pe3ynbTaToB
npakTudeckux padot [Ipencrasnenue
YCTHBIX COOOIIEHUH € IPE3EHTALUEH,
HOJrOTOBJIEHHBIX 10 MIEPEYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
IpernojiaBaTeaem

OK 04. O¢ddexruBHO

B3aMMO/ICHICTBOBATD U
paboTtatb

B KOJITICKTUBEC U

Temner 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-o/c, 9.5I1-0/c,
10.1, 10.2, 10.3I1-0/c, 11.111-0/c

OO6cyx1eHre o BOIpocam JIEKIIUU
[IpexncraBnenne pe3yabTaTOB
MpaKTU4YEeCKUX padoT 3amura
TBOpPYECKUX paboT. 3amura
WH/IMBHUYAIbHBIX TIPOEKTOB

KOMaH/Ie
OK 07. Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- |O6cyxaeHMe IO BONPOcaM JIEKLIUU
CoelicTBOBaTh 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, 8.1, |Pa3pabotka rioccapus 3arogIHCHHE
8.2,9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, |cpaBHUTENBHBIX TaONHIl TecTUpOBaHNE
COXpaHEHUIO 10.1, 10.2, 10.311-0/c, 11.1I1-0/c |YcTHBI# onpoc JIukTaHT Ha
OKpYKaroIen UCTIOJb30BaHUE ApPTYMEHTOB,
OHMOJOrM4YEeCKON TEPMUHOIOTUU U
Cpelbl, cuMBoNMKH HIuBUyanpHas
pecypcocOepexeHHIo, camocTosITelIbHas paboTa

MMPUMCHATH 3HAHUS

00 U3MEHEHUH
KJIMMarTa,

IIPHUHIHIIBI
OepeKIMBOTO

[IpencraBnenue pe3yabTaToB
npakTudeckux padotr KoHtposbHbie
paboThI 3ammuTa TBOPYECKUX paboOT
3amuTa UHIWBUIYATHHBIX TPOCKTOB
BrinosiHeHUE 3a1aHUI IPOMEKYTOUHOMU
aTTecTaluu
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MIPOU3BOJICTBA,
s pexTuBHO

JIENCTBOBATH

B qpe:’:BBI‘IaﬁHBIX

CUTYaIUAX
K 1.1. Temsr 9.1-9.5, 10.1-10.3, OO0cyxIeHre o BOpocam JICKIHH
Ocy1iecTBIATh 11.1.1-11.1.3 PazpaboTtka rioccapus 3anojiHeHHUE
npodeccuoHaIbHOe CPaBHHUTEIHHBIX TaOIHUI]
TOJIKOBAaHHUE HOPM TectupoBanue Y CTHBIN OMpoc
Ipasa. JIMKTaHT Ha UCIIOJIb30BAHUE

apryMeHTOB, OMOJIOrMYECKON
TEPMUHOJIOTHH U CHMBOJINKH
WuauBuyanbHas caMOCTOSTENbHAs
pabora IlpencraBieHne pe3yibTaToB
IpakTH4Yeckux padoT KoHTposbHble
paboThI 3amuTa TBOPYECKUX padboT
3amyTa UHANBUAYAIBHBIX IIPOEKTOB
Brimmonnenue 3aganui
IPOMEKYTOUHON aTTeCTalllH
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