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«ITepmckuii nonutexuudeckuit konnemx uMenn H.I'. CnassaHosay»
IIpeaMeTHas LUKJIOBasS KOMUCCUA
«BhIycKalomas CTyJJeHTOB Ha rOCyJapCTBEHHYIO UTOTOBYIO aTTECTALHION
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Pa6ouas nporpamMma o6meo6paszosatenbHoit gucuuminael OV J1.08 buonorus paspaborana Ha OCHOBe:

e (MejiepabHOTO TOCYAZPCTBEHHOTO 00pasoBaTENBHOrO CTAHIAPTAa CPEAHEr0 NPOYEeCCHOHAIBHOTO
obpazopanus no cneuuansHoctd 09.02.01 KommbiotepHele cuctembl M komruiekcsl (Ilpukas MuHNpocsemenns
Poccun ot 25.05.2022 Ne362, sapeructpuposan B Mutocte Poccuu 28.06.2022 N 69046).

e (dejepaTbHOTO TOCYJApCTBEHHOro O00pa30BATENLHOIO CTAaHAApTa CpejHero obuero obpasoBaHusA
(npuxas Muno6pHayku P® ot 17 mas 2012r. Ned413 (3apeructpuposan B Muniocte Poccuu 7 mions 2012 r. N
24480). R

‘e QepepansHOii  06paszoBaTeNbHOW  nporpammsl  cpeaHero  obmero  ofpasosamust  ([Ipukas
Munnpocsemenus Poccun ot 18.05.2023 Ne 371 "O6 yTepkaeHuu ¢eaepanbHoii 06pa3oBaTesbHOM NporpamMmsl
CpeqHEero o6ero o6pasopanus”).

) e Ilpuxas MunuctepcTa o6pasoBanus T Hayku P® ot 05 asrycra 2020r. Ne885/390 «O mpaktuyeckoi
[O/ITOTOBKE 06Y4aIOUIUXCAY.

e Ilpuxas MunucTepcTsa npocsemienus Poccuiickoit @enepauny ot 27.12.2023 Ne 1028 «O BHeceHuu
H3MEHEHUH B HEKOTOpbIE MpyKa3zbl MuHHCTEpcTBa 06pa3oBanus 1 Hayku Poccuiickoi ®enepauyn 1 MUHHCTEpCTBA
npoceeweHuss  Poccuiickoit  Denepauny, Kacaiowmecs (¢elepanbHbIX TroCyJapCTBEHHBIX 00pa3oBaTebHBIX
CTaHJapTOB OCHOBHOIO 061IEro o0pasoBanus u cpearero obmwero o6pasosanusy (3apeructpuposan 02.02.2024 Ne
77121).

e [IpumepHoii paGoueit mporpammsl o0iieoOpa3soBaTeNbHOM — TUCHMIUIMHBL  «BHONOTHA» 1S
npodeccHoHAILHBIX 00pa3oBaTeNbHbIX opranusanuit (ot 30.11.2022 r.).

e PekoMeHmauum N0 pealu3alu cpenHero obimero o6pasoBaHus B TpefeNiax  OCBOCHUA
06pa3oBaTeNbHOM NPOrpaMMbl CpeaHero npodeccuoHansHoro o6pasopanus (mucbkMo MunmpocseeHus Poccnnt ot
01.03.2023 Ne05-592).

e VyeoHoro miana IIIICC3 mo coemmansHocty 09.02.01 KomnbploTepHble CHCTEMBI U KOMIUIEKCHI,
YTBEPKJIEHHOrO IUPEKTOPOM Kontemka 28 mapra 2024r.

e TlonoxeHusi O TOpAAKe pa3paboTKy U OOGHOBICHUS OCHOBHBIX 0Opa30BaTeNBHBIX MPOrpaMM CpeaHero
npoeccronansroro obpazosanus B [BIIOY «IlepMmckuit nonurexHuyeckuii kotemx nmenn H.I'. CnassiHoBa» (0T
01.10.2021).

B nporpamMy BKIIOYEHO COJEpXKaHUe, HalpapieHHOe Ha (HOPMHUPOBAHHE Y CTYJIEHTOB 00pa3oBATENBHLIX
pe3yNbTATOB, HEOOXOIUMBIX JJISl KAYECTBEHHOTO OCBOCHYA MPOrpaMMbl MIOATOTOBKY CIICIIMANUCTOB CPEAHEro 3BeHa
no cneunansHocTd 09.02.01 KoMneloTepHble CUCTEMBI M KOMILIEKCHI.

PaccMOTpeHO Ha 3acelaHuH
[MpenmeTHo# UUKIOROH KoMHUccuu «He BelMycKaromast
CTY[IEHTOB Ha FOCYIapCTBEHHYIO UTOTOBYIO ATTECTALIHION

IMportokon Ne 10 ot 22 anpejis 2024r.
Ipencenatens LK Kj@ E.B. Mens1nkoBa

Qua00peHO Ha 3acenaNMM
IIpeaMeTHON LIMKIIOBO KOMHCCHM «BBIITycKaromas

CTYAEHTOB Ha rocyJapcTBeHYIO HTOTOBYIO aTTECTALUION
[Tporoxon Ne 10 ot 22 anpe 24r.
[Tpencenarens IMLIK C.B. Bemnpesa

Pexomeni0BaHa K YTBEpPXKACHHIO
Meroauueckum cosetom I'BIIOV «Ilepmckuii nonutexHudeckuit kosemx umend H.I'. Cnapsanosay
3axkmouenne Metonuueckoro cosera [Ipotokon Nel2 ot 08 mas 2024 r.

PaspaboTunk:
['BIIOY «Ilepmckuii nonutexHuueckuit kosemk umenn H.I'. CnaBsHoBa»
Menbwnkoea ExaTepnna BuxropoBHa, npenoaBaTens BbICIIEH KBaNU(UKaMOHHONH KATETOPHH
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1. HACIIOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCIUIIMHBI
OVY/1.08 buosorus

1.1. MecTo IUCHMIINHBI B CTPYKTYPe OCHOBHOM npodeccuoHalILHOIi 00pa3oBaTe/ibHON NPOrpaMMbl

O6mmeoOpa3oBaTenbHas AUcUUIUIMHA «buonmorus» sBisgercs o0s3aTeNbHOM YacThio 001Ie00pa30oBaTENBLHOTO
nukia oopasosarenbHoi mporpammel CITO B cootBercTBuE ¢ @I'OC mo cnenuansHocTH 09.02.01 Komnviomeproie
cucmemsl U KOMNJaeKCobl

1.2. llesn u myIaHUpyeMble Pe3yJIbTATHI OCBOEHHUN THCIUTLIMHBI:
1.2.1. Henu u 3agauu qucuunuHbl (13 npumepubix PIT)

Leap aucuuminibl «buosorusi»: (OpMHpPOBAHWE Yy CTYACHTOB MPEJCTABICHHUS O CTPYKTYpHO-
(YHKIIMOHATLHOW OpraHU3ali >KMUBBIX CHCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHATUS PEIICHUN B
OTHOIIIEHUU 0OBEKTOB JKMUBOU MPUPOJIBI U B TPOU3BOJACTBEHHBIX CUTYAIIHSIX.

3apaun AucuumMHbI «buosorus»:

1) chopmupoBaTh MOHUMAHUE CTPOSHMS, MHOI00Opa3usi M OCOOCHHOCTEH JKMBBIX CHCTEM Pa3HOrO ypPOBHS
OpraHu3aliny, 3aKOHOMEPHOCTEH NMPOTEKaHUs OMOJOrMYEeCKUX IMPOIIECCOB M SIBJICHWH B OKpYy)Karollel cpene,
HeﬂOCTHOﬁ Hay‘lHOfI KapTUHBI MHUpPa, B3aUMOCBA3H U B3aUMO3aBUCUMOCTH €CTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHHSI OINPEIENATh KUBbIE OOBEKTHI B MPHUPOJIE; MPOBOIUTH HAOIIOCHNS 33 SKOCHCTEMaMH s
BBISIBJICHUS €CTECTBEHHBIX M aHTPOMOI'€HHBIX N3MEHEHHH, HHTEPIIPETHPOBATH PE3YyIbTAThl HAOMIOCHNH,

3) chopmMupoBaTh HABBIKK MPOBEICHUS MPOCTEUITUX OMOJOTHIECKUX IKCIICPUMEHTAIBHBIX HCCICIOBAHUN C
coOuroIeHNeM TpaBuII Oe30MacHOT0 O0paIeHHs ¢ 00BEKTaMH U 000PYIOBAHUEM;

4) pa3BUTh YMEHHS MCII0JIb30BATh HHPOPMALINIO OHMOJIOIMYECKOI0 XapaKTepa U3 pa3jinyHbIX HCTOUHHUKOB,;

5) copMupoBaTH YMEHHSI TTPOrHO3UPOBATE TMOCIECACTBUS CBOCH JEATEILHOCTH TI0 OTHOIIEHUIO K OKPY’KaroIIeh
cperne, COOCTBEHHOMY 3I0POBBIO; 00OCHOBBIBATH M COOJIFOIATH MEPHI MPOMIIIAKTHKY 3a00JICBAHUM.

6) copmMupoBaTh MTOHUMAHUE 3HAYMMOCTH OCTHIKECHUH OMOJOTHYICCKON HAyKHA W TEXHOJOTHUH B IMPAKTHICCKON
JIeTEIbHOCTH YeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIHIIMHCKUX TEXHOIOTHIA U arpoOHOTEXHOIOTHH.

1.2.2. IlnanupyeMblie pe3yabTaThbl OCBOECHHSI 00IIe00Pa30BaTENbHOIN JUCHHMIUIMHBI B COOTBETCTBHH C
®I'OC CIIO 1 Ha ocHoBe PI'OC COO

OcBoeHre copepkaHusl ydeOHOW AUCHUILTHHBI «buomorus» oOecreuynBaeT JOCTHXKEHUE CTYIECHTAMHU
CIIEYIOIINX Pe3yJbTaTOB:

- PeJMEeTHBIX:

I11 chopmupoBaHHOCTH 3HAHUH O MECT€ W POJU OHOJOTHMM B CHCTEME HAYYHOTO 3HAHUSA,
(YHKIIMOHATLHON TPaMOTHOCTH Y€JIOBEKA JUISl PEIISHHUS KU3HEHHBIX MTPo0JIeM;

I12 chopmMupoBaHHOCTH YMEHHsI PACKPHIBATH COJEP)KAHUE OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX
TEPMUHOB W TOHATHUI: >KU3Hb, KJIETKAa, TKaHb, OpraH, OpPraHu3M, BHUJI, MOMYJALMSA, SKOCHUCTEMA,
ouworeHo3, Owuocdepa; meTaboau3M (0OMEH BEIIECTB M IPEBpalleHUE DJHEPruu), TOMEeocTas
(camoperynsinusi), OHMOCHHTE3 Oe€lika, CTPYKTypHas OpraHu3alus >KUBBIX CHCTEM, AMCKPETHOCTb,
CaMOpEerylilus, CaMOBOCIPOU3BEIACHUE (PEMPOAYKIHUS), HACIEACTBEHHOCTb, HM3MEHUHUBOCTD,
JHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OPraHU3aLIU;

13 chopMUpPOBaHHOCTH YMEHUS PACKPBIBATH COJEPKAHKIE OCHOBOIIOIATAIONINX OMOJIOTUYECKIX TeOpUi
U TUIOTE3: KJIETOYHOM, XpOMOCOMHOM, MYTallMOHHOM, BOJIIOIIMOHHOW, MPOUCXOXKIACHUS KU3HU U
YeJI0BEKa;

[T4chopMUpPOBaHHOCTh YMEHHsI PACKphIBaTh OCHOBOIIOJIATAIONIME OHOJOTHYECKHE 3aKOHBI U
3akoHoMepHoct (I'. Mennens, T. Moprana, H.U. BaBunosa, 3. I'ekkens, . Mromnepa, K. bapa),
TPaHULBI UX IPUMEHUMOCTHU K )KUBBIM CUCTEMAaM;

[15 npuobpeTeHue OmMbITa MPUMEHEHHUS] OCHOBHBIX METOJIOB HAYYHOTO IMO3HAHUS, UCTOJIb3YEMbIX B
OMoNOTHM: HAOMIOJIEHUS M OINUCAHUS JKUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUN; OpraHU3aluu U
MIPOBEJICHUS] OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJBI)KCHUSI TUTIOTE3, BBISBIICHUS] 3aBUCUMOCTH MEXKITY
HCCIIeTyeMbIMU BEIMYUHAMHE, OOBSICHEHHSI MOJIYY€HHBIX PE3YyIbTaTOB M (DOPMYIUPOBAHUS BBHIBOJIOB C
HCIOJIb30BAHUEM HAYUHBIX ITOHITUN, TEOPUN U 3aKOHOB;

[16 chopMUPOBAHHOCTh YMEHHUS BBIJIENSTH CYIIECTBEHHbIE MIPU3HAKKA BUPYCOB, KIETOK MPOKAPHOT U
9YKapuOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIIEHO30B U IKOCUCTEM;
OCOOCHHOCTH TMpOIleCCOB OOMEHa BEIIECTB M TPEBpAICHHs JHEPrUU B KIETKE, (POTOCHHTE3A,



IUTACTUYECKOTO M JHEPreTUYecKoro OOMEeHa, XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIOJ0TBOPEHHS,
pa3BUTHS M PA3MHOXKCHHS, WHAWBUIYaJbHOTO pa3BUTHS opraHu3ma (OHTOreHesa), OOpbObI 3a
CYIIECTBOBAHHE, €CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHMsI, IPUCTIOCOOIEHHOCTH OPTraHU3MOB K cpejie
oOuTaHusA, BIUSHUS KOMIIOHEHTOB JKOCHCTEM, AHTPOIOTCHHBIX HM3MEHEHUH B IKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEILIECTB U MPEBpAllleHNE SHEPTUH B OHochepe;

I17 chopMuUpOBAaHHOCTh YMEHUSI TPUMEHSTH IMOJYYECHHBIC 3HAHUS JUISI OOBSCHEHHS OHOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISI NPUHITHUS NPAKTUUYECKUX PELICHUN B MOBCEJIHEBHOM YKU3HU C LEINbIO
oOecrieyeHnss 0E30MaCHOCTH CBOETO 3/I0POBBS M 3J0POBBS OKPYKAIOMIMX JIIOACH, COOMIOACHUS
310poBOro oOpas3a >KM3HM, HOPM IpPAMOTHOIO IIOBEICHMUS B OKpYXKaloLlell NpUpOIHOHN cpenge;
[IOHMMaHHE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTUI
JUIsl pallMOHaIbHOIO MPUPOI0TI0Ib30BAHUS;

[18 chopMupoBaHHOCTh YMEHHUS pelIaTh OMOJOTUUYECKHUE 3aa4, COCTABJIATh T€HOTUIINYECKUE CXEMBbI
CKpEILMBAHUS JUISI Pa3HbIX THUIOB HACJIEIOBAaHUS NPU3HAKOB Yy OPraHHW3MOB, COCTaBISATh CXEMBI
MepeHOCca BEIIECTB U SHEPIHH B SKOCUCTEMaX (1IeTH MUTaHUSI, TUIIEBbIE CETH);

I19 chopmupoBaHHOCTH YMEHUN KPUTHUYECKU OI[EHUBATH MH(POPMAILIUIO OMOJIOTUUECKOTO COJIEPIKAHMUS,
BKJIIOUAIOLIYIO [1CEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HICTOYHHUKOB (CpeCTBa MacCOBOM MH(pOpMaLu,
HAayYyHO-TIONMYJISIPHBIE ~ MaTepHalibl); HMHTEPIPETUPOBATH  ATUYECKHE  ACHEKThl  COBPEMEHHBIX
UCCIIeIOBAaHUM B OMOJIOTMH, MEIULIMHE, OMOTEXHOJIOTHH; PACCMAaTPUBAaTh INI00aIbHbIE IKOJIOTUYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

[110 chopmupoBaHHOCTH YMEHHUI cO3[aBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE Ounosiornyeckoil uHGOpPMalMU M3 HECKOJbKUX HMCTOYHMKOB, TPAaMOTHO HCIOJIb30BaTh
TTOHSITUMHBIN

- JUYHOCTHBIX:

- TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'PaXkJAaHCKOIO 00IeCTBa, y4acTBOBATh B
camoyrnpaBiieHUH B 00I111€00pa30BaTeIbHON OPraHu3aliy U JETCKO-IOHOIIECKUX OpraHU3aIHsIX;

- ¢(hOPMHUPOBAHHOCTh POCCUICKON T'pa)kIaHCKOW MICHTUYHOCTHU, NMaTPUOTU3MA, YBaXKEHUS K CBOEMY
Hapo/y, YyBCTBa OTBETCTBEHHOCTH nepea PoauHOM, ropA0CTH 3a CBOM Kpai, cBOr0 PoauHy, CBOM SI3bIK
U KyJIbTYpY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapo1a Poccuu;

- 0CO3HAHHE JJUYHOTO BKJIa/1a B IOCTPOCHHE YCTONUHUBOTO OYAYIIEro;

- TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0JII00uE;

- TOTOBHOCTb K QaKTHUBHOM J€ATEIbHOCTU TEXHOJOTHYECKOW W COLMAIbHOM HalpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYyIO IEATEIbHOCTS;

- UHTEPEC K pa3IMuHbIM cepaM npodhecCHOHATBHON NESTEIIbHOCTH, YMEHUE COBEPILIATh OCO3HAHHBII
BbIOOP Oynymieit mpodeccuu u peann3oBbIBaTE COOCTBEHHBIE KU3HECHHBIC IJIAHbL;

- METAlIPE€AMETHBIX:

- OCYUIIECTBJIATH ILI€JICHANPABICHHBIA TOUCK IMEpeHoca CPEeIACTB M CIOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO CPEey;

- YMETb MEPEHOCHUTDH 3HAHUSA B NMO3HABATEIbHYIO U MPAKTUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

- BIQJETh HAaBBIKAMH IMOJyuyeHUS HHPOPMAIMM W3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYILIECTBIISTh MOKCK, aHAIIN3, CUCTEMATH3AIMI0 U MHTEPIIPETALNI0 UHPOPMALIMK PA3TUYHBIX BUJIOB U
(dbopM mpecTaBICHHUS;

- CO3/1aBaTh TEKCThI B pa3InYHbIX (popMaTax ¢ yueTOM Ha3Ha4eHUs1 HH(OPMAIIUHU U 11€JIEBOM ayAUTOPUH,
BBIOMpast ONTUMANIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3allUH;

- BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS;

- apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(QJIMKTHBIE CUTYaIUH;

- Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOI TOUYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

Ocoboe 3HaueHne JUCIUILUIMHA uMeeT Ipu hopmupoBanuu u pazsutun OK:

OK 01. Bribupats crioco0Obl pemeHust 3a1a4 npohecCuoHaIbHON IeITEIbHOCTH IPUMEHUTENBHO K Pa3TUYHBIM
KOHTEKCTaM

OK 02. Hcmonmp30BaTh COBpEMEHHBIE CpEACTBA IMOMCKA, aHajiW3a M MHTEpHperauud HHGopmanuu, u
WH(OPMAITMOHHBIE TEXHOIOTUH /ISl BBIMOIHEHUS 33124 MPOPEeCCHOHATBHON IesITeNbHOCTH

OK 04. D¢ dexTrBHO B3aMMOJEHCTBOBATH M PA0OTATh B KOJICKTHBE M KOMaH e

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CPelbl, PeCypcocOepeKeHuIo,



MPUMCHATH 3HAHUA 00 M3MEHEHUH KJIMMaTa, NpUHIUIIbL 6€pe)KJ'II/IBOFO MMpou3BOJACTBA, B(b(pCKTI/IBHO ﬂeﬁCTBOBaTL
B ‘IpeSBI)I‘{aI\/'IHLIX CUTyalusax



1.2.2. [lnanupyemble pe3yabTaThl 0CBOCHHs 0011e00pa3oBaTeNbHOI AMcHUILTHHBI B cooTBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO

Ko u HauMeHnoBaHue

Ilnanupyemsble pe3yJbTAThl 0CBOCHHS M CIUTIIAHBI

(popmupyembIx

KOMIIETEH I Oourne JIMCUMILIHHAPHbIE
OK 01. Beibupats | B yacTu TpyA0BOro BOCIMTAHMS c(hOPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTMU B CHUCTEME
Cr10co0bl PCLICHUS | - TOTOBHOCTh K TpPYAY, OCO3HAHME LEHHOCTH MAacTepCTBa, | HAYYHOrO 3HAHUS;, (QYHKIMOHAILHOH I'PAaMOTHOCTH 4YeJOBEKa JUIs
3afad . Tpynomooue; pelleHus )KU3HEHHBIX TTPo0IIeM;
npohecCroHaIbHON . N

- TOTOBHOCTb K AaKTHBHOW JICATENILHOCTH TEXHOJIOTHYECKOH H | c(hOPMHUPOBAHHOCTH YMEHHUS packpbIBaTh coJiepKaHue

JeSITeTbHOCTH . N
TIPUMEHHTETBHO « | COLUMAIBHON  HAMPaBICHHOCTH, CMOCOOHOCTh ~ MHUIMHPOBATH, | OCHOBOITOJATAIONIMX OMOJIOrMYECKUX TEPMHHOB M TIOHSTHH: )KHU3HB,
PasIMYHBIM IIJIAHUPOBATh M CAMOCTOSITENILHO BBIMONHSTH TaKyIO I€ATEIbHOCTD; | KJI€TKa, TKaHb, OpPTraH, OPraHW3M, BHJI, MOIYJSAIUSA, IKOCHUCTEMA,
KOHTEKCTAM - MHTEPEC K Pa3InYHbIM cdepaM npodeccHoHaabHON ASITEILHOCTH, | OHMoleHo03, Onochepa; Meradoau3M (0OMEH BEILECTB U IPEBPAILCHHE

OBHaIIeHI/Ie YHUBCpCaJIbHBIMHU y‘-Ie6HI)IMI/I IIO3HABAaTCIbHBIMU
JNIEUCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHUE JeiicTBUS:

- CaMOCTOATENBHO (HOPMYITUPOBATh W AKTYyaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJMBATh CYIIECTBEHHBIA TNPU3HAK WIW OCHOBAHUS IS
CpaBHEHUS, KIacCU(UKAINHA U 0000IICHUS;

- ONPEIENATh IEeNH AeATEIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUH
WX TOCTHKEHUS;

- BBIABJISTH 3aKOHOMEPHOCTH W MIPOTHBOPEUHS B pACCMATPUBAEMBIX
SIBIICHUSIX;

- BHOCHTHh KOPPEKTHBHI B JEATEIHHOCTH, OIIEHUBATh COOTBETCTBHE
pe3yIBTATOB TENSAM, OIEHUBATH PUCKHU TIOCIIEICTBHH IESTETHHOCTH;
- pa3BHBaTh KPEaTWBHOE MBIIUICHHE IPH PEIICHUH XKU3HEHHBIX
pobiiemMm

0) 0a30BbIe HCCIeI0BATEIbCKHE JeHCTBU:

- BIaJIeTh HaBBIKAMHU Y4eOHO-HCCIENOBATENBCKOM W IPOSKTHOU
JeSITeTbHOCTH, HABBIKAMU pa3perieHus mpooieM;

- BBISBISTH NPHUYUHHO-CIICACTBEHHBIE CBS3M W aKTyaJIM3HPOBAThH
3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PelIeHNs, HAXOUTh apryMEHThI JIJIs
JIOKa3aTebCTBA CBOWUX YTBEPXKICHUW, 3aJaBaTh TapaMeTphl H

KPUTEPUHU PELLICHHUS;

SHEPTUM), TOMEOCTa3 (CaMOperyisius), OHOCHHTE3 Oerka,
CTPYKTYpHasd opraHusanus JKHUBBIX CHCTEM, JUCKPETHOCTD,
caMoperyJisiLus, CaMOBOCIIPOU3BEICHUE (penpomyxkius),

HACJIEICTBEHHOCTh, HM3MEHYHUBOCTH, DHEPrO3aBUCHUMOCTH, POCT W
pa3BHTHE, YPOBHEBAS OpraHU3aAIH;

c(hOpMUPOBAaHHOCTH YMEHHUS pacKpbIBaTh cofiepKaHue
OCHOBOITOJIATAIONINX OMOIOTUYECKIX TEOPUI U TUIIOTE3: KIIETOYHOH,
XPOMOCOMHOM, MYTallMOHHOM, 93BOJIIOIMOHHON, MPOUCXOKICHUS
JKU3HU M YEeIIOBEKa;
c(OPMUPOBAHHOCTh YMEHHSI PacKphIBaTh OCHOBOIOJATAOIINE
Omoyornyeckue 3akoHBI W 3akoHoMepHoctH (I'. Mengems, T.
Moprana, H.. BaswioBa, 3. I'ekkens, ®. Mromrepa, K. bapa),
TPAaHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

MPHOOPETEHNE OIbITa TTPUMEHEHUS OCHOBHBIX METOJOB HAydHOTO
MTO3HAHMSI, UCIIOJB3yEMbIX B OHOIOTHUW: HAOIIOJICHUS W OIHCAHUS
JKUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUI; OpTraHU3aIH U TPOBEICHUS
OMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIJBIIKEHUS THITOTE3, BBISBICHUS
3aBUCHMOCTA MEKy HCCIENyeMbIMH BEIMYWHAMH, OOBSCHEHUS
MONyYEHHBIX  PE3yJbTaTOB MW  (OPMYIHUPOBAHHUS BBIBOJOB C
MCTIOJIh30BAHMEM HAyYHBIX MTOHSITHI, TEOPUH U 3aKOHOB;
c(hOPMUPOBAHHOCTh YMEHHSI BBIJIENSATh CYIIECTBEHHBIE MPU3HAKU
OJTHOKJICTOYHBIX H

BHUPYCOB, KIETOK IPOKAPHOT M JYKAPHUOT;




- AHAJIM3UPOBATH IMOJYUYCHHBIC B XO/JI€ PCIICHUA 3ala4U PE3YyJIbTAThI,

KPUTHYECKH OIEHHBATh WX JOCTOBEPHOCTh, TMPOrHO3MPOBATH
HU3MCHCHUC B HOBBIX YCIIOBUSX,

- YMCTb NCPCHOCUTL 3HAHHA B IMO3HABATCIbHYIO M IMPAKTHYCCKYIO
00J1aCTH JKM3HEAEITEIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHHSI U3 PA3HBIX MIPEAMETHBIX 00IacTel;

- BbIABUT'aTb HOBBLIC WACH, NpC€AjiaraTb OpUTrMHAJILHBIC IMOAXOABI U
PpEIIeHNS;

- CIOCOOHOCTDH MX MCIIOJIL30BAaHUS B [I03HABATEIHLHON U COLIMAIIBHON
MPAKTUKE

MHOT'OKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOT'€OIICHO30B U YKOCHUCTEM;
0COOEHHOCTH IPOIECCOB 0OMEHA BEIIECTB U MPEBPAICHUS SHEPTUU
B KJIETKE, ()OTOCHHTE3a, IJIACTUYECKOTO M SHEPIeTHYECKOr0o OOMEHa,
XEMOCHHTE3a, MHUTO3a, Meho03a,

OIJIOJJOTBOPEHUS, PA3BUTUA U

Pa3MHOXCHU, WHIANBUAYAJIbHOT'O pa3sBUTUA opranumsma
(oHTOreHe3a), OOpHOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOIO OTOOpA,
BUJI000pa30BaHus, TPHUCIIOCOOICHHOCTH OpPraHW3MOB K cpelne
O6I/ITaHHH, BJIUAHHUA KOMIIOHCHTOB JKOCHCTEM, AHTPOIOICHHBLIX
W3MEHEHUU B AKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB
U TpeBpallieHre SHeprun B Ouochepe;

c(OPMUPOBAHHOCTh YMEHMS peliaTh OWOJIOTMYECKHe 3ajauwu,
COCTaBJIATb TCHOTUIIMYCCKUEC CXCEMblI CKPCIIUBaHUA [JId pPasHbIX
TUIIOB HACJICOBaHUS IMIPU3HAKOB Y OpPTraHU3MOB, COCTABJIATH CXEMbI
MepeHoca BEHICCTB M DOHEPruM B DSKOCHUCTEMAX (uerm IIUTaHWA,

MTUTIEBBIE CETH)

OK 02. Ucmnonp3oBaTh

COBpEMEHHBIE
cpencTBa TOUCKa,
aHanm3a u
HHTEpIIpEeTaIuH
HHpOpMAITIH u
HH(pOPMAITHOHHBIC
TEXHOJIOTUN JUTSt
BBITTOJTHEHU S 3anaq
npodeccruoHanTbHON
JeATELHOCTH

B 06/1acTH 1IEHHOCTH HAYYHOTO MO3HAHMA:
- c(hopMHPOBaHHOCTh  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMCHHOMY VPOBHIO pa3BUTHsI HAayKH M  OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha AHMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOMUKYIETYPHOM MHUPE;

- COBEpIICHCTBOBAaHHUE S3BIKOBOW W HUHTATENFCKOM KYIBTYPHI Kak
CpEeICTBa B3aMMOECUCTBUS MEXTY JTIOAbMH 1 TIO3HAHUS MHUPA;

- OCO3HAHWE I[IEHHOCTH HAyYHOW JIEATEIbHOCTH,

OCYIIECTBJIATL IMPOCKTHYIO M HCCICAOBATCIIBCKYIO OCATCIBHOCTD

TOTOBHOCTH

WHIUBHUIYaIbHO U B TPYIIIIE;
OsBnanenue
JNEHCTBUSIMU:

YHUBEPCAIGHBIMH ~ Y4EOHBIMH  ITTO3HABATEIbHBIMH
B) pa6oTa ¢ undopmaumeii:

- BIIQJICTh HABBIKAMHU TIONYy4YEeHHS WH(POPMAIUH W3 HCTOYHUKOB
pasHbIX THIIOB, CAaMOCTOSTEIBHO OCYILIECTBIISATh IIOMCK, AHAIIU3,
CHCTEMATH3allMI0O W HMHTEPIPETalni0 HH(OPMAIMK Pa3IUIHBIX
BUJIOB U (pOPM ITPE/ICTABICHHS;

- CO31aBaThb TCKCThI B Pa3JIMYHBIX (bOpMaTaX C Y4€TOM Ha3HAYCHUS

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKU OLICHUBATH WH(GOPMALIHIO
OMOJIOTHYECKOTO COIEp)KaHMS, BKIIOUAIONIYIO TICEBIOHAYYHBIC
MacCOBOM

3HaHUA U3  pa3jIMYHbIX

Hay4HO-TIOMYJIAPHBIE

HCTOYHHUKOB  (CpencTBa

uHpOpMaIH, MaTepHUabl);

HUHTCPIPETUPOBATH OTHYCCKHUC ACIICKTBI COBPEMCHHBIX

OMOTEXHOJIOTHH;
MIPOOITIEMBI

Ouooruy,
rJ100aJIbHBIE

HACCIICIOBAHUN B
paccMaTpuBaTh

MeMIIIHE,
9KOJIOTHYECKUE
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIEHUIO K HUIM COOCTBEHHYIO
HO3HUIIHIO;

cOopMHPOBAHHOCTH YMEHHH CO31aBaTh COOCTBEHHBIC ITNCEMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE OHMOJIIOTMYECKOH WH(POpPMAINH U3
HECKOJIbKAX HCTOYHHUKOB, TPAMOTHO HCIIOIB30BATH ITOHSTHHHBIHA
arnmapat OnoJIOruu




WH(GOPMAIUH U LIETEBOH ayAUTOPHUHU, BEIOUpAsi ONTUMAIIBLHYIO (hOpMY
MPEACTABICHUS U BU3yaIH3allnH;

- OICHHBATb JAOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaHI/II/I, (S]]
COOTBCTCTBUC IPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOPpMaM;

- UCIIOJIB30BAaTh CPEACTBA I/IH(I)OpMa]_[I/IOHHBIX 1 KOMMYHHUKAIIUOHHBIX
TEXHOJOTUH B pCUICHUKU KOI'HUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 3aJla4 C COOI0IEHNEM TPeOOBaHUN SPTOHOMHUKH,
TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHS, TIPABOBBIX U
3THUYECKUX HOPM, HOPM MH(POPMAIIMOHHOH O€30MacHOCTH;

- BIIQJICTh HaBBIKAMU pACIO3HABAHUS M 3alMTHl WHGOPMAIIVH,
“H(OPMAIMOHHOM 0€30MaCHOCTH JINYHOCTH

OK 04. D¢ddextnBHO
B3aUMOJEUCTBOBATL U
paboTaTh B KOJUIEKTHBE
1 KOMaH]Ie

- TOTOBHOCTh K  CaMOpPa3BUTHUIO, CAMOCTOSATEIHLHOCTH W
CaMOOITpeICTICHUIO;

-OBJIaJICHUE HaBBIKAMHU Y4eOHO-HCCIICIOBATEILCKOW, TTPOSKTHON H
COLIMAIIBHOM JeATCIHLHOCTH,
OBnajgenue YHHBEpPCAJIbHBIMH
JIeliCTBUSAAMU :

0) coBMecTHAasI IeITeJIbHOCTb.

- TIOHMMaTh ® UCIOJB30BAaTh IIPEHMYIIIECTBA KOMAHIHONH W
WHIWBHUTyaJIbHON PabOTEHI;

KOMMYHUKAaTUBHBIMH

- IPUHUMAThH LEIH COBMECTHOW AEITEIbHOCTH, OPTaHU3OBHIBATH U
KOOPIMHHUPOBATh IEHCTBUS MO €€ NOCTHXKEHHIO: COCTABJIATH IUIaH
JEUCTBUMN, pacOpencisTh POIM C YYETOM MHEHUWA YYaCTHUKOB
00CYX/1aTh Pe3yIbTaThl COBMECTHOM PaOOTHI;

- KOOPAMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBHUSX PEaJbHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHS;

- OCYIIECTBJIATh MO3UTHUBHOE CTPAaTErHUYECKOE IIOBEACHHE B
Pa3IMYHBIX CUTYalMAX, MPOSABISTH TBOPUYECTBO U BOOOpAKEHHE,
OBITh HHULIUATUBHBIM

OBilaleHHe YHUBEPCAJbHBIMH PeryJISATUBHBIMHU JACCTBUSIMU:

I) NPUHSATHE ce0s U APYTUX JHOJIeit:

- NPUHMMATb MOTUBBI M apryMEHTHI IPYrux JIIOAEH Npu aHaIu3e
PE3YIbTaTOB AESTEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTUX JIFO/IEH Ha OMINOKH;

MPHOOpPETEHNE OIbITa TTPUMEHEHUS OCHOBHBIX METOJO0B HAay4HOIO
MTO3HAHMS, WUCIOJIB3yEeMbIX B OHOIOTWW: HAONIOJICHUS W OIMHMCAHUS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OPraHU3aluu U IIPOBEACHUS
OHMOJIOrMYECKOr0 IKCTIEPUMEHTA, BBIBI)KEHUS THIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXKIY HCCIENyeMBIMH BEIMYWHAMH, OOBSCHEHUS
MONyYEHHBIX Pe3yJIbTaTOB M  (OPMYIHPOBAHHUS BBIBOJOB C
HCIIOJIb30BAHUEM HAYUYHBIX NOHSTHH, TEOPUI U 3aKOHOB




- Ppa3BuUBaTh CITOCOOHOCTH TMOHHUMATh MUp C NO3UIUU OPYroro
YCJIIOBCKa

OK 07. ConeiicTBOBaTh
COXpaHEHUIO
OKpY’Kalolllel  Cpelibl,
pecypcocOepexeHuto,
MPUMEHSATh 3HaHUS 00
W3MEHEHUW KJIMMarta,
TTPUHITAITEI
OCPEKITUBOIO
MIPOU3BOJICTBA,

3¢ HEeKTUBHO
JIEUCTBOBATh B
Ype3BbIYaNHBIX
CHUTYaIIUX

B 00s1acTH 3K0JI0rM4€CKOro BOCIIMTAHUSA:

- ¢(hOpMHUPOBAHHOCTH HKOJOTHYECKOH KYJIbTYPHI, TOHUMAaHHE
BJIMSIHUA COLMAJIBHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSHHUE
NPUPONHOW M  COLMAJIBHOH Cpelbl, OCO3HAHME TIJI00AJBHOTO
XapakTepa SKOJIOTHYECKUX TPoOiIeM;

- IJIAHUPOBAHKE U OCYIIECTBIIEHUE AEHUCTBUI B OKpYX aroue cpene
Ha OCHOBE 3HaHUS 1I€JIEd YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENpPUATUE JIEHCTBUM, MPUHOCAIIMX BPEI OKPYXKaOIIEeH
cperne;

- yMEHHE TMPOTHO3UPOBATH HEOIATONPHUITHBIC DKOJIOTUUECKUE
TIOCJIEIICTBUS MPEANPUHNMAEMBIX IEHCTBUHN, IPEIOTBPAIIATh UX;

- paciuidpeHue OIIBITa JIeITEbHOCTH 3KOJIOTUIECKOU
HaMpaBJIEHHOCTH;

- OBJAJICHUE HABBIKAMH YYEOHO-MCCIICIOBATEIbCKOM, TPOCKTHON H
COLIMAJILHON A TEITLHOCTH

c(hOPMUPOBAHHOCTh YMEHUSI TTPUMEHSAThH TOJIYYCHHBIC 3HAHHS JUIS
OOBSICHCHHUSI OMOJIOTMYECKUX MPOIECCOB U SIBJICHUH, JUIS TIPUHSTHUS
[IPAKTUYECKUX PEIICHUH B IIOBCEJIHEBHOM MKHU3HU C LEJIbIO
obecrieueHUs:  0OE30IIACHOCTH  CBOETO  3JI0POBbS U 370POBbS
OKPYIKaOIIUX JIFOZCH, COOJIOICHHUS 3I0POBOI0 00pa3a »KU3HU, HOPM
rpaMOTHOTO TIOBEJEHUA B OKpY)KAlOLIed MPUPOAHOU CpelE;
MOHUMaHUE  HEOOXOJMMOCTH  HCIIOJb30BAaHUS  JOCTHIKEHUH
COBPEMEHHON OMOJIOTMH ¥ OWOTEXHOJIOTUU JUIsS PAlMOHAIBLHOIO
MIPUPOJIOTIONIBE30BAHUS




2. CTPYKTYPA U COJIEP’)KAHUE OBIIEOBPA30BATEJILHOM JUCLHUIIJIMHBI «BUOJIOT Us»
2.1. O0beM AMCHUILTHHBI H BUABI Y4eOHOH padoThl

Bua yuedHoii padoThI Obbem B yacax
O0bem o00pa3oBaTebHOI MPOrpaMMbl TUCHUTLIMHBI 36
B T.4.
CaMocTosiTeJbHAasA padoTa 00y4arOnuXcs 4
OcHoBHOe coiepKaHue 32
BT. 4.:
TEOPETUYECKOE 00yUeHUE 12
MPAKTUYESCKUE 3aHSATHUS 8
n1abopaTOpPHBIC 3aHATHUS -
KonrponbHas pabora 2
IpodeccnonanbHO-OpUeHTHPOBAHHOE COlep:KaHue (CoAep:KaHue 6
MPUKJIAJTHOTO MOTYJIS)
B T. 4.
TEOPETHUYECKOE 00yUeHHE 2
MPAKTHYECKUE 3aHATH 2
KOHCYJIBTALIUU 4
IIpomexyTounas arrectanus nuddepeHIIMpOBaHHBINA 3a4eT 2




2.2. TemaTn4eckuii IUIaH U coiep:kaHue ydyeOHoi qucuuminnsl OY .08 BUOJIOTUA

HaumenoBanue Conep:xanue y4e0HOro MaTepnaJia, JJabopaTopHbie padoThl U NPAKTHYECKUE 3aHATHS, CAMOCTOSATeIbHAS O0beM yacos | Dopmupyem
pa3aesioB U TeM padota o0y4yaroImuXxcs, THAMBUAYAJIBLHBIN MPOEKT (eciu npedycmompeno) ble
KOMIIETCHIIH
n
1 2 3 4
Pazgen 1. Kierka — cTpyKTYpHO-(pYHKUMOHATbHASI eAMHUIA }KUBOT'0O 6
Tema 1.1. Conep:xanue yueOHOro MaTepuaJja: OK 2
Buosnorus kak 1 | CoBpemeHHBIE OTpaciy OWonormueckux 3HaHuWi. CBsS3b OMONOIMM C JPYTMMHU HaykamMu: Ouoxummus, | 1
Hayka. Oomas Oouodusrka, OuoHuka, renoreorpadus u np. Poib u Mecto Ouoioruu B pOPMHUPOBAHUU COBPEMEHHOU
XapaKTepUCTHKA Hay4yHOW KapTWHBI MHUpA. YPOBHU OpraHH3alMM >KWBOM MaTepuu. OOIas XapaKTepUCTHUKa >KU3HH,
JKUZHU CBOMCTBA KHUBBIX CUCTEM. XUMUYECKUN COCTAB KJIETOK
Tema 1.2. Conep:kaHne y4e0HOr0 MaTepHaJa: OK-1
CTpyKTYpHO- 2 | Knerounas teopust (T. lIBann, M. Ilneiinen, P. Bupxos). OcHOBHBIC MONIOXKEHUS COBpeMeHHOH | 1 OK -2
dyHkumonaabHas KJIETOYHOM Teopuu. THUIbl KJIETOUYHON OpraHu3aiu: MPOKAPUOTHYECKUA U IYKapUOTUUYECKUI. OK -4
opraHu3anus OOHOKIIETOUYHbIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe MpOKapuoTH4ecKoi KieTku. CTpoeHue
KJIETOK 9YKapHOTHYECKO! KiieTkH. Heknerounsle popMbl xu3HH (BHPYCHI, OakTeprodarm)
HpaKanecxne, .ﬂaﬁopaTopHme 3AHATHA:
3 | TP 1 BupycHble u GakrepuasibHble 3a001eBanus. OOLIMe IPUHIMITBI KCIIOIb30BAHUS JIEKAPCTBEHHBIX 1
BemiecTB. OCOOEHHOCTH MPUMEHEHUS] aHTHOMOTHKOB. [IpenicTaBeHne YCTHRIX COOOIIEHUH C
MIpe3eHTalrell, MOATOTOBIEHHBIX 110 TIEPEYHI0 MCTOYHUKOB, PEKOMEH/IOBAHHBIX MPENoAaBaTelIeM
Tema 1.3. Conep:xanue yue0HOro MaTepuaJsa: OK 01
CTpyKTypHO- 4 | Xpomocomnasi Tteopusi T. Moprana. CrpoeHue XpoMOocOM. XpPOMOCOMHBIN Ha0Oop KiIeTok, | 1 OK 02
(pyHKUIHOHANbHBIE TOMOJIOTHYHBIE Y HETOMOJOTMYHBIE XPOMOCOMBI, TaIlJIONAHBIN U JUIITIONIHBINA HaOop. HykienmHOBBIE
dakTopbI kucnotel: JJHK, PHK mHaxoxnenue B kinetke, ux crpoeHue U QyHKIIUH. MaTpHUIHbIE MPOIIECCH B KIIETKE:
HACJIeICTBEHHOCTH perKanus, OnocuHTe3 0eNKa, pernaparys. | eHeTHIecKuii KO U €ro CBOMCTBa
IIpakTH4yeckue, 1adopaTopHble 3aHATHS:
5 | IIP 2 Pemenue 3a7a49 Ha OMpeeleHNE MOCIEA0BATEIbHOCTH HYKIEOTHIOB, aMHUHOKHCIIOT B HOPME U B 1
cllydae U3MEHEHUs TOCIeA0BaTeNbHOCTH HyKieoTnn0B JITHK
Tema 1.4. Copepxanne yueGHOro MaTepuaa: OK 01
OO0MeH BemlecTB U 6 | [lonarue merabomm3M. ACCHMUJIISINS M AUCCUMILIALNS — JIB€ CTOPOHBI MeTabonm3ma. Tumbl oOMeHa OK 04
npeBpaiieHne BEIIECTB: aBTOTPOPHBIH W TeTepOTPOPHBINA, a’poOHBI u aHa’poOHBIA. [lmacTuyeckuii oOMeH.
JHEPIrUuM B KJIEeTKe DoTocuHTEe3. XEMOCHHTE3
Tema 1.5. Copnep:kanue y4ed0HOro MaTepuasa; OK 01
Ku3HeHHbII UK 7 | Knerounslii LMK, €ro mepuojsl. MHUTO3, €ro CTaJiuud U MPOMCXOIAIIUE Ipouecchl. buomornueckoe OK 02
KjaeTku. MuTo3. 3HaueHwe MuTo3a. Meito3 u ero craguu. IloBemeHme xpomocom B Meio3e. Kpoccunrosep. | 1

Meiio3

Bruonornyeckuii cMBIC Meiio3a

Paznen 2. Ctpoenne u GpyHKIMH OPraHu3Ma

10




Conep:xanue yueOHOro MaTepuaJa: OK 01
Tema 2.1. Ctpoenne OK 02
opraHmsma 8 | MHoOrokjIeTo4Hble OpraHU3Mbl. B3auMOCBSI3b OpraHOB M CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM
opranmu3me. ['omeocTas opraHu3Ma M €ro nojJiep:KaHue B MPOLECCe KU3HEACITSIbHOCTH
Tema 2.2. Cosiepkanue yueGHOro MaTepuaa; OK 01
DopmbI 9 ®dopMBl  pa3MHOKEHHUS OpPraHM3MOB. becrionoe W 1oJIoBOe pa3MHOKEHHe. Buabl  Oecronoro OK 02
PaSMHOKEHMS pasmHokeHus. IlomoBoe pasMHOXeHHE. ['ameroreHed y KMBOTHBIX. CIiepMaToreHe3 M OOTEHE3. OK 04
OpraHM3MOB CtpoeHue MoNOBBIX KIETOK. OII00TBOPEHHE
HEOpPraHUYEeCKUX
BEIIICCTB
Tema 2.3. Conep:kanue y4eGHOr0 MaTepuaa: OK 01
OHTOFer3 10 | UnauBuayansHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero crajuu. [locTaMOproHanbHBIN Mepro/.
pacTeHum, Cramuu MOCTIMOPHOHAIBHOTO Pa3BUTHUS Yy JKMBOTHBIX M 4elOBeKa. [IpsiMoe M HEmpsMoe pa3BUTHE.
KUBOTHBLIX H Buonornueckoe craperue u cMepTh. OHTOrEHE3 pacTeHUM
YyeJiOBeKa
Conep:xanue yueOHOro MaTepuaJsa: OK 01
12 | OcHOBHBIE TOHATHAS TEHETHKUA. 3aKOHOMEPHOCTH 00pa3oBaHUs Tamer. 3akoHel [. Mennmens OK 02
Tema 2.4. (MoHOTrMOpUAHOE M MOTUTHOPHTHOE CKpelMBanne). B3anMosieiicTBre TeHoB OK 04
3aronovepnoctu IIpakTH4YecKue, J1a00 :
HAC/EOBANMSL A paTopHbIe 3aHATHS
13 | IIP 3 Pemenwie 3a1a4 Ha orpeeieHue BEPOSTHOCTH BOSHUKHOBEHHS HACIEACTBEHHBIX MPH3HAKOB MPHU
MOHO-, T-, TIOMUTHOPUIHOM W aHAJM3UPYIOIIEM CKPEIINBAHUH, COCTABJIEHNE T€HOTHITUYECKUX CXEM
CKpeITMBaHus
Conep:xanue yueOHOro MaTepuaja: OK 01
Tema 2.5. | 14 | 3axkonsr T. Moprana. CrenjeHHOe HacleIOBaHHWE T'eHOB, HapylleHWe clervieHus. HacnemoBanwme OK 02
CuenjieHHoe MIPU3HAKOB, CIETNIEHHBIX C TTOJIOM OK 04
HacJle0BaHHe
IIPU3HAKOB IIpakTHYecKue, JJa0opaTOPHbIe 3aHATHS
15 | Pemenne 3ama4 Ha oOmpeneneHrWe BEPOSITHOCTH BO3HWKHOBEHHS HACIEICTBEHHBIX IMPH3HAKOB MPH
CIIETITICHHOM HacIlleIOBAHUH, COCTABJICHNE T€HOTHITHYECKIX CXEM CKPEIUBaHUS
Coaep:kanue yae0HOro MaTepuasa: OK 01
16 | 3MeHUMBOCTh MPHU3HAKOB. BHIBI W3MEHUMBOCTH: HACJICACTBEHHAsT U HEHACIEACTBEHHAsA. 3aKOH OK 02
TOMOJIOTHYECKHX PAIOB B HacieacTBeHHoW m3aMeHunBoctu (H.W. BasumoB). MyrtannonHas teopus
Tema 2.6. M3MEHYUBOCTH. BH/IBI MyTaIuii ¥ mpu4rHBI NX BO3HUKHOBEHUS. Kapnorum uenoBeka. Haciencreennsie
3akoHOMepHOCTH 3a0onmeBaHusl 4YeloBeKa. |'€HHbIE W XPOMOCOMHBIE OOJIe3HW 4enoBeKa. BoNe3HW ¢ HaclenCcTBEHHOU
H3MEHYHBOCTH MIPEIPACIIONOKEHHOCThI0. 3HAYeHHWE MEAWIIMHCKOM TEeHEeTHMKH B TMPEJOTBpAIICHUN W JIEYCHUH

FeHEeTUYeCKUX 3a00JIeBaHUM YeIOBeKa

IIpakTH4yecKue, JaOOpPATOPHbIE 3aHATHS:

17

IIP 4 Pemenue 3ala4 Ha OHNPCACIICHUC THUIla MYTAlMHW IIpU Hepeaavdc HACICACTBCHHBIX IPHU3HAKOB,
COCTABJICHNUC I'CHOTHUIIMYCCKUX CXCM CKpPCHIMBAHUSA

11




Pa3nen 3. Teopus 3BoTI0OIUM

Conep:xkanue yueOHOro MaTepuaJja: OK 01
Tema 3.1. Mcropus | 18 | Ilepsoie sBomonnonnsie kouueniuu (OK.B. Jlamapk, JK.JI. Broddon). Dpomrormonnas teopust Y. OK 02
3BOJIIOLIMOHHOT 0 Hapsuna. CuaTeTH4ecKas TeOpHUs BOIIOLUH U €€ OCHOBHBIE TIOJIOKCHHS. OK 07
yueHusl. MuxkposBomtonus. [lomynsnust Kak 3JeMeHTapHas eIuHHUIla HBOJIONUHU. | eHeTHyeckue OCHOBBI
MuxposBoJiomust IBOJIONMH. DIleMeHTapHble (akTopbl 3BONMONUH. EcTecTBeHHBIH OTOOp — HaMpaBISIOMUE (akTop
9BOJIONMH. Br1oo0pazoBaHue Kak pe3yabTaT MUKPOIBOJIIOIMH
Conep:xanue yueOHOro MaTepuaJja: OK 01
Tema 3.2, 19 | MakposBomtorusi. @opmbl U OCHOBHBIe HampasieHust makpodBomonuu (A.H. Cesepros). Ilytn OK 02
g{g‘;ﬂ?::g;ﬁg’; JIOCTHKEHUs1 Orosiorndeckoro nporpecca. CoxpaHeHue OMopa3HooOpasust Ha 3emiie. OK 04
PASBHTHE HKM3HN HA 'unore3sl U TeopuHM BO3HUKHOBEHHS >KM3HM Ha 3emiie. [losiBjeHME MEPBBIX KIETOK M MX DBOJIOHS.
Jemue IIpokapuorel u sykapuorbl. I[IpoMCXOXJIE€HME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX I1aPCTB DYKapuOT
Conep:xkanue yueOHOro MaTepuaja:
21 | AHTpomornorus — Hayka o denmoBeke. CHCTeMaTHIeCKOe MOI0KeHNEe denoBeka. CXOACTBO M OTIUIHS OK 01
Tema 3.3. YenoBeKa C )KUBOTHBIMH. OCHOBHBIE CTaIMU aHTPOITOTeHe3a. DBOJIOIUS COBPEMEHHOIO YETOBEKa. OK 02
Hpoucxom}leﬂue YemoBeueckue pacel M HX C€IUHCTBO. BpeMH U TIIYTU pacCCiICHudA YCIOBCKa 110 IIJIAHCTE. OK 04
YyeaoBeKa - [TprcrocobIeHHOCTh Yen0BeKa K pa3HbIM YCIIOBHSIM CPEJIbI
aHTpoONoreHe3 KouTposabHbie paGoTbi:
KP 1 Opostonust
Pazpnea 4. JkoJiorus
Conep:xanue yue0HOro MaTepuaJsa: OK 01
Tema 4.1. | 22 | Cpensl oOWTaHHMS OPTaHW3MOB: BOJHAS, HA3eMHO-BO3MYIIHAs, MOYBEHHAs, BHYTPHOPTaHHU3MEHHAs. OK 02
JKoJOrHIecKHe OU3NKO-XUMHYECKHE OCOOEHHOCTH cpell oOuTaHus opranm3moB. lIpucrocobneHwsi OpraHn3MOB K OK 04
(dakToppl U cpeabl JKU3HU B pas3HbIX cpenax. llomstme sxomormueckoro ¢axropa. Kmaccmbukamus SKOTOTHIECKAX OK 07
KU3HU (haktopos. [IpaBuino muanmyma FO. JInbuxa. 3akon TonepantHocty B. Hlendopaa
IIpakTH4Yeckue, Ja0OpaTOpPHbIEe 3AHSITHS:
Coaep:xanue yueOHOr0 MaTepuaia: OK -2
Tema 4.2. OK - 7
IMonyJasiuus, 23 | Dkonoruyeckasi XapakTepUCTHKA BUAA W MOMYJSLMAUA. DKOJIOTMYECKas HUIA BUAA. DKOJOTMUYECKUE
coo0u1ecTBa, XapakTepucTuky nonyssinuy. Coo0uecTBa 1 3KocucTeMbl. bruolienos u ero crpykrypa. CBsi3u MEXAy
IKOCHCTEMbI opranm3Mamu B OuorieHo3e. CTpyKTypHBIE KOMITOHEHTHI KOCHCTEMBI: MPOAYIEHTH, KOHCYMEHTHI,
penyuentsl. KpyroBopoT BelecTB ¥ IIOTOK 9HEPruu B 3kocucreme. Tpoduueckre ypoBHU
Copaep:kanne yue0HOT0 MaTepuana: OK -2
Tema 4.3. buocdepa - =
. 25 | buocepa — xuBas obomouka 3emnu. PaszButne mnpencraBieHuit o Ouocdepe B Tpymax B.U. OK -7
KOOI eCKAS Bepnanckoro. Obnactu 6uocgeps! u ee koMnoHeHThI. XKuBoe BemecTBo 6uochepsl U ero GyHKLINH.
cHeTeMa 3aKOHOMEPHOCTH cyliecTBOoBaHUS Onochepbl. OcodbeHHOCTH Orocephl Kak riI00aIbHOM IKOCHCTEMBI.

Junamuueckoe paBHoBecue B Ouocdepe. Kpyropoporsl BemiectB M OMOr€OXMMHYECKHE ITMKIIBL.
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I'nmobGanbHBIE PKOJIOTUYECKUE HpO6JIeMLI COBPEMCHHOCTHU

Tema 4.4. Bansinme
AHTPOMOT eHHBIX
(¢paxTopos HA

ouochepy

Coneprxanne y4eGHOr0 MaTepuaia;

26

AHTpONOreHHbIe BO3ACHCTBHsI Ha Ouocdepy. 3arps3HeHUs] Kak BHJ aHTPOIIOTEHHOT'O BO3JCHCTBHSL.
AHTpONOreHHbIe BO3JCHCTBUS Ha atmocdepy. BosaelictBus Ha ruzapocdepy. BozneiicTBus Ha
mutocepy. AHTPOIOTEHHBIE BO3JICHCTBUSI Ha OMOTHYECKHE cOoOIecTBa. YTIYOJNCHHO H3y4aroTcs
OTXOJIbl, CBSI3aHHBIC C ONPE/ICICHHON TpOodecCcrueii/CrelualbHOCThIO

l'[paRanecmle, J'[aﬁOpaTOle)Ie 3AHATHHA:

27

NP 6 [Ilpaktuueckoe 3anstHe «OTX0mbl MPOM3BOACTBA». Ha  oOCHOBe  (eaepabHOTO
KJIacCH(DUMKAIIMOHHOTO KaTajora OTXOIOB OINpPEACNATh KIAcC OIMAaCHOCTH OTXOJIOB; arperaTtHoe
cocTossHMEe W (U3NYeCKyr0 (OpMYy OTXO0JI0B, 00pa3yroIIuXcs Ha paboyeM MecTe / Ha 3Tamax
MIPOM3BOJICTBA, CBS3aHHBIC C OMPeEeTICHHON NPpodeccreil/criennalbHOCThIO

OK-1
OK -2
OK -4
OK -7

Tema 4.5. Bausinue
COMATBHO-
IKOJIOTHYECKUX
(¢paxTopos HA
310pPOBbe Yel0BeKa

Conep:kanune yuedHOro MaTepuaja:

28

310poBbe U ero cocrapigone. MakTopel, MOJOKUTETFHO U OTPUIIATENIBHO BIUSIONINE HA OPTaHU3M
yenoBeka. [IpobieMa TEXHOTEHHBIX BO3JIEHCTBUI Ha 3JI0POBhE UeNOBeKa (IJIEKTPOMATHUTHBIC OIS,
ObITOBasi XUMHUSI, H30BITOYHBIE IITYMBI, PAJIUAIIMS U T.I1.). AJaNTalys OpraHu3Ma YelioBeka K pakTopam
okpyxaromieit cpeabl. [IpuHiunel GopMupoBaHus 310pOBbecOeperaromniero nosefacHus. dusnyeckas
AKTUBHOCTH U 37I0pOBbE. broxnMmuyaeckue aclekThl paliOHAIBHOTO MATAHH

OK-2

OK-4
OK -7

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIepKaHMeE (CoiepKaHHe MPUKJIATHOTO MOJTYJIsI)

Paznea 5. Buojiorus B :KM3HHU

Tema 5.1.
buorexnosorun B
JKM3HHU KasKI0r0

Conepixanne y4eGHOro MaTepuaia:

29

BuoTexHoI0rMs Kak HayKa ¥ Mpou3BoAcTBO. OCHOBHBIC HAIPABACHUS COBPEMEHHON OMOTEXHOJIOTHH.
Meronpl 6uorexHoaoruu. OOBEKTHl OMOTEXHOJOTHMH. JTHKA OMOTEXHOJOTMYECKHX M I'eHETHYSCKHX
skcriepuMenToB. [IpaBuiia morMcka M aHaiIM3a OMOJKOIOIMYECKOM HMH(POpPMAMU U3 Pa3IMYHBIX
WCTOYHWKOB (Hay4Hass W Yy4eOHO-Hay4dHas JUTepaTypa, CpEencTBa MacCOBOH HH(OPMAINH, CETh
WnTepHer u apyrue)

IIpakTHYeckne, Jad0paTOPHbIE 3AHITHSI:

30

IIP 7 Ketice Ha aHanmm3 nHOOPMAIIMU O HAYYHBIX JOCTIKEHHSX B 00JaCTH TeHETHIECKUX TEXHOJIOTHH,
KJIETOYHON WH)KEHEpWH, NHUIIEBBIX OMOTEXHOJOTHWH. 3amuTa Keica: IMpencTaBIeHHE pPEe3yIbTaToB
penieHus KeicoB (BRICTYIIJICHHE C TIPE3eHTAIHEN )

CamocTosiTeIbHAS Pad0Ta 00yIAIOIIUXCSA:

OK-1

OK -2
OK -4

CamocrositennbHast pabora Nel «buoTexHonorms kKak Hayka ¥ Tpom3BoACTBO. (OCHOBHBIC HAIIPABIICHUA
COBPEMEHHOH OMOTEXHOJIOTHI

IIpakTyeckue, JadOPATOPHbIE 3AHATHS:

31

NP S Pa3Buteie OWOTEXHONOTWHA C TIPUMEHEHHWEM TEXHUYECKHX CHUCTeM (OMOWHKEeHepHs,
OouonHpopmarrka, OMOHUKA) U UX IPUMEHEHHE B J)KU3HH 4eJIOBEKa, MMOMCK U aHAIM3 MH(OpMaLMU U3
Pa3IMYHbIX UCTOYHMKOB (Hay4Has M ydeOHO-Hay4yHasl JUTEpaTypa, CpPeicTBa MaccoBOM MH(OpMaiuy,
cerb MHTEpHET 1 ApyrHE)

Kelicpl Ha aHaJIM3 HHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTUH C MPUMEHEHHUEM TEXHUYECKUX CHCTEM (110

OK-2
OK-4
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rpyInmam)

32 | Koncyapramun 4
33 | AnddepennupoBaHHbIii 3a4eT 2
22 10 4
BCEI'O: 36
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11.
12.
13.

14.

15.
16.
17.

3. YCJIOBUS PEAJIM3ALIN [TPOT'PAMMBI OBIIEOBPA30BATEJIBHOM JUCLIAIIIMHBI
3.1. TpeGoBanns K MUHIMAJTBHOMY MATePHAJIBHO-TEXHHYECKOMY 00eCIIe4eHHI0

Kabuner ((BI/IOJ'IOFI/II/I», OCHaIHeHHLIfI O60pyJ_'[OBaHI/IeMZ M€6€HL, J0CKa, MCJI, HarJIs1JTHBIC oCcoOHst (KOMHJ’IGKTLI
yqe6HLIX Ta6J'II/III, HJ'IaKaTOB), TCXHUYCCKUMU CPCACTBAMHU O6y‘leHI/I$IZ KOMIIBIOTEp C YCTpOﬁCTBaMH
BOCHPOU3BECICHU 3BYyKaA, IPUHTEP, MYJIbTUMCANUA-TIPOCKTOP C 3KPAHOM, YKAa3Ka-IIPE3CHTCP AJIA Hpe?:eHTaHHﬁ.

OO6opynoBanue y4eOHOro KaOmHeTa (HATJSITHbIE TOCOOWsI): HAOOPHI IIAPOCTEPIKHEBBIX MOJCICH
JlabopaTopwusi, ocHallleHHasi 000pYyIOBaHUEM JUIsl IPOBEACHHS 3aHATUI: MUKPOCKOIIBI, CEKYHIOMEp, TOHOMETP,
naboparopHasi mocyna (MpOOMPKH, TMOACTaBKH JUIi HPOOHMPOK, NMUHIETHI, IMECOK, CTYNKH C IIECTHKaMH,
MIpeZIMETHBIEC U TIOKPOBHBIE CTEKJIA, CTEKIIIHHBIC MaJIOUKY, MperapoBalbHbIe UIJIbI, (UIbTpoBajbHAs Oymara
(canderkn), crakaHbl) THIEPTOHUYECKUH PACTBOpP XJIOpHAa HaTpus, 3%-HBI pacTBOp MEPOKCHIA BOIOPOAA,
pactBop Hofa B HOAMCTOM KajHH, TNIMIEPHH, KIyOHM KapTodens, JIMCT dII0AEH KaHAJICKOHW, IO/ PSIOHHBI
OOBIKHOBEHHOM (PsIOMHBI WITM TOMATa), JIYK pervaThlii, pa3BeieHHbIE B BOJIE APOXKIKH)

3.2. UnpopMmanmoHHOe oOecnieyeHHe peain3allii NPOrpaMMBbl.

OCHOBHbBIE IeYaTHbIE U3TAHUS
buonorus. 10 kiacc. ba3oseiit ypoBens : Yueonuk / B.B. ITaceunuk, A.A. Kamenckuii, undefined [u ap.];
noz. pen. B.B. ITaceunnk — Mockga : [Ipocsemenne, 2022. — 224 c¢. — ISBN 978-5-09-099558-0. —
URL: https://book.ru/book/951302 — TeKcT : 3JeKTPOHHBIH.
buonorus. 11 xiacc. ba3oseriit ypoBens : Yueonuk / B.B. ITaceunuk, A.A. Kamenckuii, undefined [u ap.];
noz. pen. B.B. INaceunnk — Mocksa : [Ipocsemienue, 2023. — 272 ¢. — ISBN 978-5-09-103625-1. —
URL: https://book.ru/book/951355 . — TekcT : 3IeKTPOHHBIH.
buonorust. 10-11 kmacc (yriyOsieHHBIH YpOBeHb): y4eOHUK IUisi cpernHero obmiero obpazoanust / B. H.
Speirun [u ap.]; nox obuiel penakumeii B. H. Slppiruna. — 2-e u3n. — Mocksa: M3patenscto Opaidt, 2022.
Oo0yxoB, JI. K. bBuonorus: kinerkn u TkaHH: ydyeOHOe Mocobue i cpeiHero mnpog)ecCHOHATBLHOro
obpaszosanus / JI. K. O6yxoB, B. H. KupunenkoBa. — 3-e uzJ1., nepepad. u gon. — Mocksa: M3natenscTBo
IOpaiit, 2022. — 358 c.
Buonorus: ydeOHUK U MPaKTHKYM s cpeHero npodeccuonansHoro oopasosanusi / B. H. Speirun [u ap.J;
nox pepakuuer B. H. Speiruna. — 2-e uzn. — MockBa: MznarensctBo HOpaiit, 2022. — 378 c.
6. DJ1eKTPOHHBIE U3JAHUSA
Buonorus. 10-11 xiace (yrnyOneHHbIH ypoBeHb): y4eOHMK Jyis cpenHero obiero obdpasoBanus / B. H.
Speirus [u ap.]; nox obuiel penakuumeii B. H. Slppiruna. — 2-e u3n. — Mocksa: M3patensctBo HOpaiit, 2022.
— 357 ¢. — (Hapomuoe mpocgemienune). — ISBN 978-5-534-15630-0. — Tekct: 3meKkTpoHHBIH //
O6pasosarensHas miarhopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241
OoyxoB, JI. K. bBuonorus:: kimerkn u TkaHH: ydeOHOe MocoOue i cpeiHero mnpog)ecCHOHATBLHOTO
obpazosanus / JI. K. O6yxoB, B. H. KupunenkoBa. — 3-e u3[1., nepepad. u gorn. — Mocksa: M3naTenscTBo
IOpaiit, 2022. — 358 c¢. — (IIpodeccuonanvHoe obpaszoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKTpoHHbII // O6paszoBaTensHas mwiatopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494034
Buonorus: yqeOHUK U MPaKTHUKYM JJIsl cpeHero npodeccuoHansHoro oopasosanus / B. H. Speirun [u ap.];

nox pexakuuein B. H. fpeirmna. — 2-e u3n. — MockBa: M3patensctBo IOpaiit, 2022. — 378 ¢. —
(ITpodeccronanbuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr: 3neKTpoHHBIH //
O6pasosarensras miarhopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489661

10. JIonoJHUTEIbHbIE HCTOYHUKH

Teitmop M. buomorust: 8 3 1. T. 1/ . Teinop, H. I'pun, Y. Crayt; nox pen.P. Comepa ; mep. 3-ro aHrir. u3f.
— 14-e mn. —M. : Jlabopatopus 3HaHmi, 2022 — 454 c.

IlaBnoBa, E. 1. Dkomorus: y4eOHHK M MPAKTUKYM I cpenHero mpodeccruoHanbHoro oopasosanus / E. U.
[TaBnoBa, B. K. HoBukoB. — Mocksa: U3narensctBo HOpaiit, 2022. — 190 c.

Epemuenko, O. 3. Buonorus: yuenne o Omoctepe: yaeOHOe mocodue s cpeqHero mpohecCHOHATFHOTO
obpaszosanus / O. 3. Epemuenko. — 3-¢ u3f., nepepad. u gon. — Mocksa: M3narenscrso FOpaiir, 2022. —
236 c.

BrunoB, JI. H. Dxomorust: yaebHoe mocodue ams cpenHero npodeccruonanpaoro oopazosanwms / JI. H. biawuHOB,
B. B. IlomsakoBa, A. B. Cemenua ; mox obmieit penakuueii JI. H. brimaoBa. — Mocksa: MznatensctBo FOpaiiT,
2022. — 208 c.

Bproxanp, ®@. @. [IpomemuieHras sxonorus: yaeonuk / ©.®0. bproxans, M.B. I'padpkuna, E.E. CrobHskoBa.
— Mocksa: DOPYM: UHOPA-M, 2022. — 208 c.

HecmenoBa, H. H. DOxomorus demoBeka: y4eOHHMK W TPAKTHKYM JUIS CPETHEro IpodeccHoHanbHOTO
obpaszosanus / H. H. HecmenoBa. — Mocksa: MznarensctBo FOpaidt, 2022. — 157 c.

Bronorus nms nmpodeccuii U crienuagbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYIHOTO TPOQIiIeH: yaeOHNK
JUIS CTYA. yapexaeHuit cpen. mpod. oopasosanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®azneesa; mon
pen. B. M. KorcrantuaoBa. — M. : U3narenbckuii meHTp «Akamemusi», 2016/ — 336 c.


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITJIMHBI

dopmupyembie ofume IIpenmeTHbIe oOpasoBaTteabHbie | TeMbl, B KOTOPBIX NPOBEPSIOTCH NMPEAMETHBIC 5
KOMIeTeHITIH pe3yJIbTAThI o0pa3oBaTeJbHbIC pe3yJabTaThl H | Tun oneHOYHBIX MepONPHUATHIA
¢ opmupyoTcs odmme KOMIETEHIHMU

I11¢dopMupoBaHHOCT 3HAHUI O MECTE U POJIH

OMONOTMU B CHCTEME HAy4YHOrO 3HAHUS,

(yHKIIMOHAIBHON IPaMOTHOCTH YeJIOBeKa IS

peLIeHUs )KU3HEHHBIX MPO0IIeM;

I2chopmMupoBaHHOCTH YMEHUsI pPacKpbIBAThH

coZiepKaHue OCHOBOITOJIATAOIINX

OMOJIOrMYECKUX TEPMUHOB U MOHSTHI: KHU3HB,

KJIeTKa, TKaHb, OpraH, OpraHu3M, BUJ,

MO YJISIITHS, 9KOCHCTEMA, OuoIIeHO3,

ouochepa; merabonm3m (0OMEH BEIIECTB WU

npeBpalieHue SHEPrun), roMeocTas3 «Pemmenne 3a1a4 Ha olpeeeHe

(camoperymsimus), OuocuHTe3 Oenka, MOCJIEI0BATENbHOCTU HYKJIEOTU/I0B,

CTPYKTYpHasi OpraHu3aiusi >KMBbIX cucrteMm, | Tema 1.3. CrpykTypHO-(OyHKIIHOHAJIbHBIE | aMHHOKUCIOT B HOPME W B Clly4ae H3MEHEHUs

JTUCKPETHOCTb, camoperyisiiusi, | (GakTopbl HacJIeCTBEHHOCTH noclenoBarenbHocTH Hykineotunos JJHK»
OK 0l. BoiGupars | CAMOBOCIPOU3BE/ICHNE (perpomyKIwst), Kontponbuast pabora Nel «MonekynsipHblii
CIIOCOGEI perenus | HACTENCTBEHHOCTD, U3MEHUMBOCTh, | Tema 1.5. JKu3HeHHBI LMK KJIETKH. MHTO3. | YPOBEHb OpraHHU3ALUH KUBOTO
3anaq DHEPro3aBUCHMOCTb, POCT M  pasurue, | Meios
npoeccroHaNbHOM YPOBHEBasA OpraHN3alus, «Pemenne 3amad Ha OIpeNENCHHE BEPOATHOCTU
JEATETBHOCTH I3chopmupoBanHOCTs yMeHUs packpbiBaTh | Tema  2.5.  CueluleHHOe — HAacjeIOBaHUE | BO3HUKHOBEHMS HACIEICTBEHHBIX MPU3HAKOB MPH
IIPHMEHHTEIBEHO k | conepxanune OCHOBOTIOJIATAIONIUX | MPH3HAKOB CLICIUICHHOM HacJeJ0BaHNH, COCTaBJICHHE
PasIHUHBIM OMONOTMYECKUX  TEOpUM M THUIOTE3: TEHOTHITNYECKUX CXEM CKPELIUBAHUSDY
KOHTEKCTaM KJIETOYHOH, XPOMOCOMHOW, MyrauuoHHoi, | Tema 4.4. BnusiHue aHTpOmOreHHBIX (akTOpoB

SBOJIIOIIMOHHON, TMPOUCXOKICHUS JKU3HU U
YEeJI0BEKa;

114 chopMHUPOBaHHOCTh YMEHHS PAaCKPBIBATH
OCHOBOIIOJIATAONINE OMOJIOTHUECKHE 3aKOHBI
u 3akonomepHoctH (I'. Menpens, T. Moprana,
H.W. BaBunosa, D. I'ekkens, . Mromiepa, K.
bapa), rpaHUIBI UX TPUMEHUMOCTH K YKHBBIM
CUCTEMaM;

II5 npuoGperenue OTIbITa TIPUMEHEHHUS
OCHOBHBIX METOJIOB HAy4HOI'O0 IO3HAHWSI,
HCTIONIb3YEMBIX B OHOJIOTHU: HAOIIOACHUS M
ONMMCAHMS JKUBBIX CHCTEM, TIPOILIECCOB U

SIBIICHW; ~ OpraHW3allid W TPOBEICHUS
OMOJIOTMYECKOT0 SKCIEPUMEHTA,
BBIIBIDKEHUS TUIIOTE3, BBISIBJIEHUS

Ha Onochepy

Tema 5.1. BHOTEXHOIOTHH B KU3HH KaXIOrO

«OTX0ABI TPOU3BOJICTBAY

CamocrosarenbHas pabora «buoTexHONOrHA Kak
HayKa ¥ Mpon3BoAcTBO. OCHOBHbIC HAIlPaBJICHUS
COBPEMEHHOW OMOTEXHOIIOTHID)




3aBUCHMOCTH MEXTY HCCIIETyEMBIMHU
BEIMYUHAMHU,  OOBSCHEHHS  IOJYYEHHBIX
pe3ynbTaToB U (HOPMYJIUPOBAHUS BBHIBOIOB C
UCIOJIb30BAHMEM HAYYHBIX MOHATHH, TeOpUi
U 3aKOHOB,;

16 chopMUPOBAHHOCTH YMCHHS BBIICIATH
CYIIIECTBEHHbIE IPU3HAKK BHPYCOB, KIETOK
MPOKAPHOT M JYKAPHOT; OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX ~ OPraHW3MOB,  BHJIOB,
OUOTeOI[CHO30B M HKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIECTB U TPEBPAIICHUS
SHEPTUU B KJIETKE, ¢dorocunTe3a,
MIIACTHYECKOr0 M JHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MHTO34, Meiio3a,
OIUTO/IOTBOPEHHSI, PA3BUTUS U PA3MHOKEHUS,
WHJMBUIYaJbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOrEHe3a), OOpBOBI 3a CYIICCTBOBAHME,
€CTeCTBEHHOro 0TOOpa, BHI000pa30BaHUS,
NPHUCIIOCOOIICHHOCTH OPTaHH3MOB K  Cpefie
O6I/IT3,HI/I5[, BJIMAHHUSA KOMIIOHCHTOB 3KOCUCTEM,
AHTPOIOICHHBIX W3MEHEHUM B DKOCHUCTEMAax
CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB H
npeBpallieHue SHEPruu B Ouocdepe;

8 cdopmupoBaHHOCTH YMEHUsI pelIaTh
OMOJIOrNYecKue 3ajlauu, COCTaBJISATh
TCHOTHITUYECKHE CXEMbl CKPELIMBAHMS JUIs
pa3HbIX THIIOB HACJEIOBAHMSI ITPU3HAKOB Y
OpraHM3MOB, COCTaBJISITh CXEMbI IIepeHoca
BEILECTB M DHEPIUM B JKOcUcTeMax (Lernu
MTUTAHMs, TTHIIEBBIE CETH)

OK 02. Hcnons3oBaTh
COBPEMEHHBIE CPEICTBa

NOMCKa, aHallM3a M
HHTEPIIpeTalin
uHpopmanuu u
nH(pOpMaINOHHbIE
TEXHOJIOTUH UL
BBITIOJTHEHHS 3a1aq
podecCHOHaTBHOM
JeSTENEHOCTH

119 chopMHUPOBAaHHOCT YMCHUU KPUTHUYCCKH
OLICHMBATh HMH(POPMAIINIO OHOJIOTHIECKOTO
COZIEpIKAHMSI, BKIIFOUAIOIIYIO TCEBIOHAYYHbIC
3HAHHS U3 PA3JIMUHBIX UCTOYHUKOB (CpeacTBa
MaccOBOM MH(POPMAIIMH, HAYYHO-TIOMYJISPHBIE
MaTepHabl); HMHTEPIPETHPOBATH ITUUECKUE
ACIIEKThl COBPEMEHHBIX HCCIICAOBAHUN B
Ouoysiorud,  MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TI00ANBHBIE IKOJIOTHYECKHE
pOoOIEMBI COBPEMEHHOCTH, (POPMUPOBATH TIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

Tema 1.1.

Buonorus xak Hayka. OOmas xapakTepHUCTHKa

JKA3HU
Tema 1.2.

CTpyKTypHO-QYHKIIMOHATbHAS

KJIETOK
Tema 1.4.

OpraHu3anys

OOMeH BeIIeCTB W MpPEBpalleHHE HSHEPTHH B

KIICTKE

Tema 1.5. J)KusHEeHHBIM LMK KIETKA. MUTO3.

Meiio3

«Pemenne 3a1a9 Ha oIpeneNieHrne
MOCJIE0BATENLHOCTH HYKJICOTH/IOB,
aMUHOKHCIIOT B HOPME M B CIIydae H3MCHEHHS
[IOCJIEA0BATENBHOCTH HYKIeoTHI0B JJHK>
«Pemenne 3agad Ha OIpENENICHHE BEPOSTHOCTH
BO3HIKHOBEHUSI HACTICICTBEHHBIX MIPU3HAKOB IIPH
MOHO-, TTU-, TIONUTHOPUIHOM ¥ aHaJIH3HPYIOIIeM
CKpEUIMBAHWN, COCTABIICHHE TE€HOTHIHYECKUX
CXEM CKpCIIHBaHUD)
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II10 chopMUpPOBaHHOCTH YMEHUI CO3/1aBaTh

COOCTBEHHBIE IIMCbMCHHBIC u YCTHBIC

COO6HIGHI/I$I Ha OCHOBE OHMOJOrHYECKOM

I/IH(I)OpMaHI/II/I N3 HCECKOJIBKUX HWCTOYHHUKOB,

Tema 1.3.  CTpyKkTypHO-(QYHKIHOHAIbHBIE
(haKTOpBI HACIIEACTBEHHOCTH

Tema 2.1.Ctpoenue opraHusma
Tema 2.2. @opMBI pa3MHOXKEHUS OpPTraHU3MOB

«Pemenue 3aaa4 Ha OonpeACiiCHUEC BEPOATHOCTU
BO3HUKHOBCHHS HACJICACTBCHHBIX IMMPU3HAKOB IIPU
CHCITIJICHHOM HaCJICOOBaHHH, COCTaBJICHHUC
TCHOTUITNMYCCKUX CXEM CKPCIIHNBAHU»

«Pemenne 3aJa4 Ha MOHO- H I[I/II‘I/I6pI/I,HHO€
CKpCLIMBAaHUC)

rpaMOTHO HCTIOIb30BATh MTOHSITUHHBII
Tema 2.3.
annapar Guonornu OHTOT€eHE3 PACTEHHH, JKHBOTHBIX H 9EJIOBEKA Kontponbnas pabora Nel «Teopuu 3BOTIOLAN
Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHUS
Tema  2.5. CuennenHoe  HacnenoBanue | [IpodeccroHanbHO-OpHEHTHPOBAHHOE
MPU3HAKOB npakTrdeckoe 3aHsaTue «OTX0ab! IIPOU3BOACTBAY
Tema 2.6. 3aKOHOMEPHOCTH U3MEHYUBOCTH [MpodeccronanbHO-OpUEHTHPOBAHHOE
npakTHYeckoe 3aHsaTHe «DaKTOpbl, CHIDKAIOIIHE
Tema 3.1. Hcropusi SBONIOLMOHHOTO Y4eHHs. | pabOTOCIOCOOHOCTh B YCIIOBUSIX OCYILECTBIICHHS
MUKpO3BOITIOLHS npoeccroHaILHOM JIeTeIbHOCTH: IyM,
Tema 3.2. Makpoaponronus. Bo3HUKHOBEHHE U | TeMIiepaTypa, Gu3nvecKas Harpy3Ka»
pa3BUTHE )XU3HU HA 3emiie
Tema  3.3. IlpoucxoxnenueuenoBeka — | CamocrosTenpHas pabota Nel«brorexHomorus
AHTPOIIOreHe3 Kak Hayka ¥  npou3BoAcTBO.  OCHOBHBIE
Tema 4.1. Dxojorudyeckre (HakTOpsl U CPEIbl | HANPABIICHHS COBPEMEHHON OMOTEXHOIOTHI
JKU3HU 3amura Kelica: IlpencraBieHne pe3ynbTaToOB
Tema 4.2. Ionmynsauws, coo0IIecTBa, | peleHus KeHCOB (BBICTYIUICHHE C IPE3eHTalIHeH)
3KOCHCTEMBI
Tema 4.3. buochepa -  rmobanbHas
SKOJIOTHYECKasi CUCTEMa
Tema 4.4. BiusHue aHTPONOreHHBIX (HAKTOPOB
Ha Guochepy
Tema 4.5. Biansiane coumaabHO-DKOJIOTHYECKAX
(hakTOpOB Ha 3]I0POBHE YEIIOBEKA
Tema 5.1. buorexHOMOTHH B KU3HU KaXKIOTO
Tema 5.2. BHOTeXHONOTMH ¥ TEXHUYECKUE
CHCTEMBI
II5 6 Tema 1.2.
UPHOBPETGHIE — Ouia  mpenenint CTpYKTypHO-YHKUHOHATE A OPTaHMSAMMA | inoc «Moneky/IspHBIl YPOBEHb OpraHU3ALHA
OK 04. DdexrupHo | OCHOBHBIX METOJIOB HAYYHOIO IO3HAHHSA, | KIETOK p yIp yp 3 1

B3aUMOJEUCTBOBATE U
paboTaTe B KOJJICKTHBE
1 KOMaH7Ie

WCTIONB3yeMBIX B OWOIOTHMU: HAOMIOJACHUS U

OIMMCaHWA JKHUBBIX CHCTEM, IIPOLECCOB U

ﬂBJ'IeHHﬁ; OpraHusalnunu n TIPOBEACHUA

OHOJIOTMYECKOr0O OKCIICPUMCHTA,

Tema 1.5. J)KusHEHHBIM LMK KIETKA. MMUTO3.
Meiio3

skuBoro. Kirerka»

Tema 2.1.CtpoeHne opraHuzMa
Tema 2.3.0HTOreHe3 pacTEHHA, XUBOTHBIX H

«Pemenne 3amau Ha OIPEACIICHUE BEPOATHOCTH
BO3HUKHOBEHUS HACIICACTBEHHBIX IIPU3HAKOB IIPH
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BbIJIBUJKCHUA TUITIOTE3, BBISBJICHUA
3aBUCHUMOCTHU MCKIY HuccicayeMbIMU
BCJIIMYNHAMU, O0OBSICHEHHS MOJTYYCHHBIX

PEIYJILTATOB U (l)OpMyJ'II/IpOBaHI/IH BBIBOJIOB C
HCIOJIb30BAHUCM HAaYyYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ
1 3aKOHOB

YenmoBeKa
Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHUS

MOHO-, JH-, HOJ'II/II‘I/I6pI/IﬂHOM 1 aHAJIM3UPYIOLIEM
CKpClIMBAHNH, COCTABJICHUC TI'CHOTUIINYCCKUX
CXEM CKpCIIMBAaHUI»

Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTH

«Pemenue 3aga4 Ha MOHO- H ,HI/II‘I/I6pI/IILHO€
CKpCLINBAHUC)

Tema 3.1. Mcropust SBOSIOIUOHHOIO YYEHHS.
Muxkpo3Bomironus

Tema 3.2. MakpoaBomtonusi. BosHUKHOBeHUE U
pa3BUTHE KU3HU Ha 3emiie

Tema  3.3. IlpoucxoxaeHue yeloBeka  —
AHTPOIIOTeHe3

Kontponbhas padota Nel«Teopuu 3BOTIOIHI

Tema 4.4. BrnusiHue aHTPOMOTCHHBIX (PaKTOPOB
Ha Ouochepy

ITpodeccroHaIbHO-OPUEHTHPOBAHHOE
npakTuyeckoe 3ausaTrue «OTXO/IbI MPOU3BOICTBA»

Tema 4.5. Banusiane conpaibHO-3KOJIOTHYECKHUX
(hakTOpOB Ha 3710POBHE UETOBEKA

[MpodeccroHanbHO-OPUEHTHPOBAHHOES
npakTuyeckoe 3auaTHe «DaKkTophl, CHIKAOIINES
PaboTOCIIOCOOHOCT B YCIOBHSX OCYILECTBIICHUS
npodecCrOoHaTBHOM JICSITEIIbHOCTH: IyM,
TeMIepaTypa, GpU3uUecKas Harpys3Ka»

Tema 5.1. BHOTEXHOIOTHH B KU3HU KaXKI0TO

CamocrosrenbHas padora Nel «buoTexHomorus
Kak Hayka ¥  npou3BoAcTBO.  OCHOBHBIE
HAIPaBIJICHUS] COBPEMEHHOW OMOTEXHOJIOT I

Tema 5.2. BHOTEXHOTOTMM M TEXHHYECKHE
CHCTEMBI

3amura kelica: IlpencraBineHne pe3ynbTaToOB
pelieHns KeicoB (BRICTYIUIEHUE C TIpe3eHTanneil)

OK 07. ConeiicTBoBaTh
COXPaHEHHIO
OKpYXaroue  cpensl,
pecypcocOepexeHuto,
MPUMEHATh 3HAHUs 00
W3MEHEHHH  KJIMMATa,
TPUHLHTIBI
OepeKITUBOTO
TIPOU3BOJICTBA,
3hPeKTUBHO
JeNiCTBOBATh B
Ype3BbIUaMHBIX
CHTYalHUsIX

7 cdopMUpOBAaHHOCTH YMEHHS HPUMEHSThH

NOJlydeHHbIE ~ 3HaHUS 11 OOBACHEHUS
OMOIOTMYECKUX TPOLECCOB M SIBJICHUH, IS
NPUHATUS ~ TPAKTUYECKUX  pEIleHUH B
MIOBCEAHEBHOMN JKU3HHU C IEbI0 00eCTIey eHUs
0€30MacHOCTH CBOETO 310POBBS U 3/I0POBbHS
OKPYKaIOIINX

30pOBOr0 00pa3a >KU3HM, HOPM I'PaMOTHOTO

JIIOJIEH, COOIIOIEH NS

MOBENICHUS B OKpYXKaroLlel NpUpOAHON CpEIE;
MIOHUMAaHUE HEOOXOIMMOCTH HCIOIb30BaHUS
ouomornu U

JIOCTHKEHUM ~ COBPEMEHHOM

OMOTEXHOIOI M IS PAIOHATIEHOT O

Tema 4.1. Dxomorndeckue (HakTopbl U CpEbl
KHU3HH

Tema 4.2. [omynsiys, coo011ecTBa,
DKOCHUCTEMBI
Tema 4.3. buocdepa -  rmobanbHas

9KOJIOTHYECKask CHCTEMa
Tema 4.4. BiusHue aHTPONOreHHBIX (HAKTOPOB
Ha 6uochepy

[IpodeccronanbHO-OpUEHTHPOBAHHOE
npakTudeckoe 3aHATHe «OTXOIbI IPOU3BOICTBA»

Tema 4.5. Biansiane conmaibHO-IKOJIOTHYECKAX
(hakTOpPOB Ha 370POBHE YETOBEKA

[TpodeccronanbHO-OpUEHTHPOBAHHOE
npakTudeckoe 3aHsaTne «PakTopel CHIDKAroMmue
paboTOCTIOCOOHOCTh B YCIIOBHSIX OCYILIECTBIICHUS
npodecCHOHATBHON JeSATEIbHOCTH: IyM,
TeMIepaTtypa, GU3HIecKas Harpyska»
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IPpUPOAO0INOJIb30BaAHUA
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