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PaGouas mporpamMma y4eGHOH TUCLIUTLTHHDI OV J1.08 Buonorus pa3paboTaHa Ha OCHOBE:

e  (dejepaJbHOrO roCynapCTBEHHOTO 06pa30oBaTeNbHOTO CTAHAAPTA MO CTCHHATbHOCTH CpeIHEro
npod)eccuoHaNIBHOTO  00pa3oBaHMA 09.02.01 KommbloTepHble CHCTEMBl M KOMIUICKCHI (TIpuxas
Munnpocseluenus Poccuu ot 25.05.2022 N362, 3apeructTpupoBat B MHHIOCTE Poccun 28.06.2022 N 69046)

o denepanbHO# o6pasoBaTe/lbHOH  [POrpaMMbl  CPEIHETO obmero obpasosanus (Ilpuxas
MHUHHUCTEPCTBA MPOCBELLEHUA Poccuiickoii @enepatuu oT 23.11.2022 Ne 1014 "O6 yTBep aeHHH henepalbHOMI
06pa30BaTebHON POrpamMmbl CPEAHETO o61iero obpazoBanus").

e [lpuxa3za MuMHHCTEPCTBA o6pazosanust u Hayku PP oT 05 asrycra 2020 r. N 885/390 "O
TIPaKTUYECKOW MOATOTOBKE o6yuaromuxca” (¢ I3MEHEHUAMH U IOTIOJIHEHWAMH).

o [IpumepHOi paboduedl MPOrpamMMmbl 06meo6pa3oBaTeNbHON  IUCIUTLTHEL «buonorus» I
npoheccHoHANbHBIX 00pa3oBaTebHbIX opranusanuii (ot 30.1 1.2022 r.).

e Vye6noro mwana [IICC3 mo cnenraibHOCTH 09.02.01 KoMmeroTepHble CUCTEMBI K KOMIUICKCBI,
YTBEPIKIEHHOTO JUPEKTOPOM KOJLICIDKA 02 mapta 2023 T.

o  TIONOXEHHA O MOpSAKE PaspaboTkh ¥ OOHOBJIEHHA OCHOBHBIX 06pa3oBaTeNbHbIX MPOrPamMM
cpenHero npogeccuoHaIbHOro o6pasosanus B [BIIOY «ITepMCKHil OMUTEXHUIECKHH KOJICK UMEHA HIT.
CnapsiroBay (ot 01.10.2021).

B nporpamMMy BKIIOYEHO COIEPXKaHUE, HarpaBNleHHOe Ha (opMmpoBanue Yy - CTy/CHTOB
06pa3oBaTesbHBIX pe3y/bTaToB, HEOBXOLUMbIX JUIA KaueCTBEHHOTO OCBOEHMS MpOrpaMMbl MOATOTOBKH
CIIELIMATMCTOB CPEAHEro 3BeHa 10 CIENHaTbHOCTA 09.02.01 KOMIIBIOTEPHBIE CUCTEMBI X KOMIUICKCHI Ha 6aze
OCHOBHOTO 00111er0 06pa3oBaHus C MONY4EHUEM CPELHETO o61mero o6pa3oBaHus

PaccMoOTpeHO Ha 3acelaHuH
[IpeaMEeTHO# LMKIOBON KOMUCCUH
«O6111e06pa3oBaTelbHbIE U IyMaHUTAPHbIC UCIUILTMHBD

IIportokos Ne 7 oT 22 Mapza 2023r.
Ipencenatens ITLK élll ‘%‘ E.B. MeHbIKMKOBA

OpoOpeHo Ha 3aceJaHHH

I[IpenMeTHO! IUKIOBOY KOMUCCHH
«HbOpMalHOHHbIE TEXHONOT UM

IIpotokon Ne 7 ot 22 Ma 2023r.

Ipencenarens ITIK " H.B. KamouHukoBa

PexoMeHA0BaHA K YTBEPKIECHHIO
MeTonmueckum coeTom [BIIOY «Ilepmckuit nonuTexHuueckuit kotemx umenu H.I'. CrnaBsiHOBa»

3axmoueHue Metoauueckoro copera [IpoTokon No§ ot 05 anpesns 2023r.
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1. MACIIOPT PABOYEN MPOT'PAMMbBI YYEBHOM JUCIUIIAHBI
OVY/J1.08 buosorus

1.1. MecTo JUCHMIIUHBI B CTPYKTYPe OCHOBHOH NMpodeccHoHAILHOI 00pa3oBaTeIbHOI MPOrpaMMbl

OO6meoOpa3oBaTeNlbHas AUCHHUIUIAHA «BHONOTH) SABISETCS 00S3aTENHbHOM YacThIO OOIeo0pa30BaTEIIBHOTO
ukIiia oopazoBarensHo# mporpamMmMel CI1O B cootBetcTBrE ¢ @I'OC mo cneunansHocTH 09.02.01 Komnviomepnoie
cucmembsbl U KOMNJjlieKcol

1.2. et ¥ n1aHMpyeMble pe3yJabTaThl 0CBOCHUS TUCUMILINHBI:
1.2.1. Henn u 3anpa4yu AucOMIIHABI (13 npuMepHbIX PII)

Hens aucuummmnbl  «Buosorusi»: (QOPMUPOBAHUE y CTYIACHTOB MPEACTABICHUS O CTPYKTYPHO-
(YHKIIMOHATBHOW OpraHW3alluu KUBBIX CHCTEM PA3HOTO PaHra Kak OCHOBBI MPHUHSITHS PCEIICHUA B
OTHONIICHUU 00BEKTOB JKUBOW MIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3amaun qucuumnHbl «buosorus»:

1) chopmupoBaTh MOHMMAaHWE CTPOEHUS, MHOTOOOpA3ns M OCOOCHHOCTEW >KHMBBIX CHCTEM pPa3HOTO YPOBHSA
OpraHM3aIiy, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJOTMYECKHX MPOLECCOB M SBICHHH B OKPYXKAIOIIEH cpene,
HCJ’IOCTHOﬁ Haquoﬁ KapTUHBI MHUpa, B3aUMOCBA3U U B3aUMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK;

2) pa3BUTh yMEHHS OIPEAENATH KUBBIE OOBEKTHI B MPHUPO/IC; MPOBOANUTH HAOIIOICHUS 32 SKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOTIOTEHHBIX U3MEHEHHH, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHI,

3) chopMHpOBaTh HABBIKK TPOBEACHUS MPOCTCHIINX OHOJOTHYECKUX KCIICPUMEHTAIBHBIX HCCICIOBAHHUMA C
COOJTFOIeHrEM TIPaBUII 0€30ITacHOTO 0OpalIeHus ¢ 00beKTaMu U 000PYIOBaHUEM;

4) pa3BUTh YMEHUS MCII0JIb30BATh MHPOPMALIMIO OMOJIOrMYECKOTO XapaKTepa U3 Pa3IudHbIX HCTOYHUKOB;

5) copmupoBaTh yMEHHUS IPOTHO3UPOBATH TOCIEICTBUS CBOCH JAEATEIBHOCTH 10 OTHOIICHHIO K OKpPYIKarfomei
cpezie, COOCTBEHHOMY 3/10POBbIO; 000CHOBBIBATH U COONIOIATH MEPHI MPOPHIAKTHKH 3a00ICBAHHMH.

6) chopMUpOBaTH MOHUMAHUE 3HAUUMOCTHU JIOCTHIKCHUN OMOJIOTMUECKON HAYKH U TEXHOJOTUH B IPAKTUYCCKOM
JIeATeILHOCTH YeJI0BeKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI U arpoONOTEXHOIOTHHA.

1.2.2. IlnanupyemMsblie pe3yJbTaThl OCBOEHHsI 001IE00pPa30BaTeJbHOH JUCHMIVIMHBI B COOTBETCTBHM C
®I'OC CIIO n Ha ocHOBe PT'OC COO

OcBoeHue cozpepaHusi y4eOHOW aucUMIUIMHBI «buonorus» oOecreunBaeT JOCTHXKEHHE CTyJCHTaMHU
CIIEZYIOIINX Pe3yJabTATOB:

- IpeIMEeTHBIX:

I11 cdhopmupoBaHHOCTH 3HAHUKW O MECT€ W POJU OHOJOTHMH B CHCTEME HAyYHOTO 3HAHWS;
(GyHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA JUISl PEIICHHUS )KU3HEHHBIX PoOIieM;

[12 chopmupoBaHHOCTH YMEHHS pPACKPBIBATH COJEPNKAHUE OCHOBOIOJATAIOIINX OMOJOTHYECKUX
TEPMHHOB W TIOHATHUM: >KU3Hb, KJIETKAa, TKaHb, OPraH, OpPraHM3M, BHJ, IONYJSILUSA, SKOCUCTEMA,
ouorieHo3, Ouocdepa; meradboau3mM (OOMEH BEIIECTB U TMpEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsiiusi), OMOCHHTE3 Oelka, CTPYKTypHas OpraHu3alus J>KUBBIX CHUCTEM, JMCKPETHOCTb,
CaMOpETYJISAIMS, CaMOBOCIPOU3BENEHNE (PENpPOIYyKIUs), HACIEACTBEHHOCTh, HW3MEHYHUBOCTb,
JHEPro3aBUCHUMOCTb, POCT U PA3BUTHUE, YPOBHEBAs OpraHU3aLusl;

13 chopmupoBaHHOCTH YMEHUS PACKPBIBATH COACPKaHNE OCHOBOIOJIATAIONINX OMOJIOTHYECKUX TEOPUI
Y TUIIOTE3: KIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIFOLIMOHHOW, ITPOUCXOKICHUS KU3HU U
YeII0BEKA;

[T4chopMupoBaHHOCTH YMEHUS PACKpPHIBATh OCHOBOIIOJATAIONINE OWOIOTUYECKHUE 3aKOHBI U
3akoHoMmepHocTu (I'. Mennens, T. Moprana, H.1. BaBunosa, 3. 'ekkens, ®. Mromnepa, K. bapa),
TPaHULbl KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

[15 mpuoOpeTeHue ombpiTa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO TO3HAHUS, WCIIOJIB3YEMBIX B
Ouoyoruu: HaONIONEHUS U OIMUCAHUS JKUBBIX CHUCTEM, MPOILECCOB W SBJICHUI;, OpPraHU3AlNHd |
MIPOBEICHUS OMOJIOTHUECKOTO IKCIIEPUMEHTA, BBIIBUIKEHHUS TUIIOTE3, BHISBICHHS 3aBUCUMOCTH MEXKTY
UCCIICTyeMbIMU BETMYMHAMHU, OOBSICHEHHSI TTOJIYU€HHBIX PE3YJIbTaTOB U (HOPMYIUPOBAHUS BHIBOJIOB C
HCITOJIb30BAHNEM HAaY4YHBIX ITOHSATHHI, TEOPUHN U 3aKOHOB;

[16 chopMUPOBAaHHOCTh YMEHUS BBIACNIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
JYKapUOT; OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHWU3MOB, BHJIOB, OMOTEOIIEHO30B U JKOCHUCTEM;
OCOOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB W MPEBpAIleHHs] SHEPTUU B KIETKe, (OTOCHHTE3a,



IUTACTUYECKOTO M JHEPreTHYeCKOro OoOMEeHa, XEMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJO0TBOPEHUS,
pPa3BUTUSA W DPA3MHOXKEHUS, WHIWBHIYAIBHOTO pAa3BUTHS oOpraHu3Mma (OHTOreHe3a), OopbObI 3a
CYIIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000Pa30BaHHUS, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpEIie
oOuTaHusl, BIUSHUA KOMIIOHEHTOB SKOCHCTEM, aHTPOIOT€HHBIX H3MEHEHUH B JKOCHUCTEMax CBOEM
MECTHOCTH, KPYTOBOPOTa BEIIIECTB U MPEBpaIlICHNUE YHEPTUH B Onocdepe;

[17 chopmupoBaHHOCTH YMEHUS MPUMEHATH MOJYYCHHBbIC 3HAHUS Ui OOBACHEHUS OHOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JUIsl MPUHSTHUS MPAKTUUECKUX PEIICHUM B MOBCEAHEBHOM JXKU3HU C IENIbIO
oOecrieueHrs OE30MACHOCTH CBOETrO 370POBbS U 30POBbS OKPYKAIOIIUX JIOJCH, COOII0ACHUS
3I0pOBOTO OOpa3a >KH3HH, HOPM TPAMOTHOTO TIOBEJCHHUS B OKPYKAIOIICH MPUPOIHON Cpee;
MOHMMAaHKE HEOOXOIMMOCTH HCIOIb30BAHUS JOCTUKEHUN COBPEMEHHON OMOJIOTUU U OMOTEXHOJOTUI
JUTSL pallMOHATIBHOTO TTPUPOAOTIOIL30BAHMUS;

18 chopMUpPOBAHHOCTh YMEHHUS pelIaTh OMOJIOTMYECKHE 334, COCTABJIATH T€HOTUIIMYECKUE CXEMbI
CKpEILIMBAaHUs JJIi Pa3HbIX TUIIOB HACJEIOBAaHUS TMPU3HAKOB y OPraHU3MOB, COCTaBIIATH CXEMBbI
MepeHoca BEIIEeCTB ¥ SHEPTUU B IKOCUCTEMaX (LIeMH MUTaHUSI, TUIIEBbIC CETH);

I19 chopmMupoBaHHOCTh YMEHUN KPUTHUECKH OIEHUBATH MHPOPMAITUIO OMOJIOTHIECKOTO COACPIKAHMS,
BKJIIOUAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HICTOYHUKOB (CpefcTBa MaccoBOW MHGOpMaIuH,
HAyYHO-TIOMYJISIPHBIE ~ MaTepuaibl); HHTEPHPETUPOBATH  ITUUECKHE  ACIEKThl  COBPEMEHHBIX
UCCJIEIOBAaHMM B OMOJIOTUU, METUIIMHE, OMOTEXHOJIIOTHH; PACCMAaTPUBATh TNI00aIbHbIE SKOJIOTUYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

[T10 chopmupoBaHHOCTE YMEHUH CO37aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE OWOJIOTHMYeCKON WH(MOpPMAMA W3 HECKOJIbKUX HWCTOYHUKOB, TPaMOTHO HCIIOIH30BAThH
MTOHATUMHBIN

- JIUIHOCTHBIX:

- TOTOBHOCTh BECTH COBMECTHYIO JIeATEIbHOCTh B MHTEPECAX I'PaAaHCKOT0 00IIEeCTBa, y4aCTBOBATH B
CaMOYIIpaBJIEHUH B 00111€00pa30BaTEIbHON OpraHU3aluK U JETCKO-FOHOIIIECKUX OpraHu3aIusX;

- c(OPMUPOBAHHOCTh POCCUICKON TI'pa)kIaHCKOW MICHTHYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
Hapoady, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHoM, ropaoCcTH 3a CBOM Kpal, CBOXO PoauHy, CBOH S3bIK
U KyJIBbTYpY, MIPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- OCO3HaHME JTUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYIYIIIETO;

- TOTOBHOCTD K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

- TOTOBHOCTh K QKTUBHOM JI€ATEHOCTH TEXHOJIOTHYECKOH U COIMAIBHOM HANpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO ASITETLHOCTD;

- UHTEPEC K pa3aIudHbIM cdepam npoPecCuoOHATBHOM AEATEIHPHOCTH, YMEHHUE COBEPIIATH OCO3ZHAHHBIN
BbIOOp Oyayiieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIaHBI;

- MeTalpeaAMETHbIX:

- OCYUIIECTBIIATH I[EJICHANPABICHHBI TOUCK TIEPeHOCa CPEACTB M CIOCOOOB JEHCTBUS B
PO EeCCHOHAIBHYIO CPENY;

- YMETh NMEPEHOCUTH 3HAHUS B TO3HABATENILHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

- BIIQJICTh HAaBBIKAMHU TOJIY4eHHS HHGOPMAIMM W3 HCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIHLHO
OCYIIECTBIISITh MOKCK, aHAIIU3, CUCTEMATH3AIUI0 U UHTEPIIPETALINIO HHPOPMAITHH Pa3TUYHBIX BUI0B U
dbop™m mpeacTaBIeHUS;

- CO3/1aBaTh TEKCTHI B pa3NUYHBIX (hopMaTax ¢ y4eTOM Ha3HauUCHUsI MH(pOPMAIIMH U TIeJIEBOM ayTUTOPUH,
BBIOMPAs ONITUMAJIbHYIO (DOPMY MpeCTaBICHUS U BU3yalIn3alliu;

- BIIQJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMO/ICHCTBUS;

- apryMEHTHUPOBAHHO BECTU JTUAJIOT, YMETh CMSITYaTh KOH(DJIUKTHBIC CUTYAIUH;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

Ocoboe 3HaYeHre TUCIMIUIMHA UMeeT pu GpopMupoBanuu u pazsutun OK:

OK 01. Bei6upath criocoObl pelieHus 3a1a4 IpoPecCHOHaIbHOM IEATSIIbHOCTH TPUMEHUTEIBHO K Pa3IHyHbIM
KOHTEKCTaM

OK 02. Hcmonbp3oBaTh COBpEMEHHBIE CpEICTBAa IIOMCKA, aHalM3a M HMHTEpIpeTauuu HHPOPMALUH, U
UHQOPMAIMOHHBIE TEXHOJIOTHUH JIJIsI BBITOIHEHHUS 33124 PO ECCHOHATLHON JICATETLHOCTH

OK 04. 3¢ dexTrBHO B3aUMOCHCTBOBATL M pad0OTATh B KOJIJICKTUBE U KOMaH/Ie

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY>KaIOLIEH Cpelibl, pecypcocOepekeHuIo,



MIPUMEHSATH 3HAHU 00 N3MEHEHUH KIIMMaTa, IPUHITUIIB OEPEKITMBOTO TPOU3BOICTBA, d(h(PEKTHBHO NEHCTBOBATD
B YpPE3BBIYaWHBIX CUTYAIHIX



1.2.2. llnanupyemble pe3yJibTaThl 0OCBOeHUs 0011e00pa30oBaTeabHOi TUCHUIIMHBI B c00TBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa u HaumMeHOBaHHe

I[Inanupyemble pe3yJbTaTbl OCBOCHUSI M CIUIITTHHBI

(popmupyembix

KOMIIETeHIUii Oouue JucuunanHapHbie
OK 01. Beibupars | B yacTu Tpy0BOro BOCIIMTAHHUS c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJIOTHU B CHUCTEME
CIIOCOOBI PCUICHUA | - rOTOBHOCTh K TPyAy, OCO3HAaHHE LEHHOCTH MAacTepCTBa, | HAYYHOIO 3HaHUS, (YHKUHMOHAIBHOW I'PaMOTHOCTH UeJIOBEKa MJIS
3ajad . Tpynoar00ue; peLIeHHs )KU3HEHHBIX TPO0JIeM;
npodeccuoHaIbHON . .
CATOEHOCTI - TOTOBHOCTb K AaKTHUBHOH JESTEIbHOCTH TEXHOJIOTHYECKOH u | chOPMHPOBAHHOCTD YMEHUS pacKphIBaTh coJep)KaHue
A . o

HaJIbHOU HaIlpaBJICHHOCTHU IT HOCTb HWHHUIOHUHNPOBATH HOBOII I X On THYCCKUX TCPMUHOB U INOHATHUU: ) KU3Hb

MIPHMEHHTENBHO « | coumanbHo anpaBJIeHHOCTH,  CIOCOOHOC IIUUPOBATh, | OCHOBOIIOJIArAIOLIUX OMOIOrHyec €pMUHO 0 3HB,
Pa3IUYHBIM IJIAaHUPOBATHL U CAMOCTOATCIIBHO BBIIIOJIHATE TaAKYI0 ACATCIILHOCTD, KJICTKa, TKaHb, OpraH, OpraHusM, BHUA, HNOITYJIAIUA, 3KOCUCTEMA,
KOHTEKCTaM - HHTEPEC K Pa3INIHBIM cepam IpodecCHOHATFHON AeITeIbHOCTH, | OMOIeH03, Obnocdepa; MeTadbomm3M (0OMEH BEIIeCTB U MTPEeBpaIlCHIES

OBiajieHUe  yHHUBEPCAJIBLHBIMUA  YYCOHBIMU  IMO3HABATCIIbHBIMH
JICCTBHUSIMH:

a) 6a30BbIe JJOTHYECKHE AeliCTBHSI:

- CaMOCTOSATEIbHO (DOPMYJIMPOBATh U AKTYAJIM3MPOBATH MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAaTh CYIICCTBEHHBIA TNPU3HAK WX OCHOBAHUS IS
CpaBHEHUS, KTacCu(UKAIUU 1 00001IeHS

- OIPEJIeINIATH LENN ACATEIHHOCTH, 33/IaBaTh MTapaMeTPhl U KPUTEPUH
UX JTOCTHKCHHS;

- BBISBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHHSIX

- BHOCUTh KOPPEKTHBBI B JICATCIILHOCTh, OLICHUBATh COOTBETCTBHUEC
PE3yIBTaTOB LENSIM, OIIEHUBATh PUCKH TIOCTIEICTBUH JIeATEIIEHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH PEHICHUH KU3HCHHBIX
npodiem

0) 0a30BbIe HCCIEN0BATEILCKUE NeHCTBHUS:

- BJIAJIETh HaBbIKAMHU Yy4eOHO-HMCCJICIOBATCIILCKOM W IPOCKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBISBJISITH NPUYMHHO-CIICJCTBEHHbBIC CBS3M W aKTYyaJIM3HPOBATh
3aJlavy, BBIJIBUTATh THIIOTE3Y €€ PEIICHHSI, HAXOIUTh apryMEHTHhI JJIs
JIOKa3aTeNIbCTBA CBOMX YTBEPXKICHWM, 3aJaBaTh NapaMeTphl H

KPUTEPUU PELICHUS;

SHEpPruM), TromeocTa3d (caMoperyssiius), OWOCHHTE3  Oelika,
CTPYKTYpHasl ~OpraHHW3allisi JKMBBIX CHCTEM, JIHCKPETHOCTb,
CaMOpETYIISIIHS, CaMOBOCIIPOHM3BE/ICHUE (pertpomyKitusi),

HACJIEACTBEHHOCTh, W3MEHYUBOCTb, SHEPrO3aBUCUMOCTb, POCT H
pa3BHTHE, YPOBHEBAsI OPTaHU3ALNS;

c(hOopMHPOBAHHOCTH yMeHUs packpbIBaTh cozepKaHue
OCHOBOIOJIAraroIX OMOJIOrHYECKUX TEOPUH M TUIIOTE3: KIETOYHOM,
XpPOMOCOMHOM, MYTallMOHHOW, SBOJIIOLIMOHHOM, MPOHCXOKICHHUS
JKU3HH U YEJIOBEKA,
c(OPMHUPOBAHHOCTb YMEHMSI PACKpPbIBaTh OCHOBOIIOJIATAIOIINE
Ouonornueckue 3akoHbl ¥ 3akoHomepHoctn (I. Menpnens, T.
Moprana, H.W. BaBunosa, 2. I'ekkens, ©. Mromepa, K. bapa),
IPaHULBI UX MPUMEHUMOCTH K )KMBBIM CHCTEMAM;

an06peTeHHe OIlbITa MPUMEHCHUSI OCHOBHBLIX METOI0B HAYYHOI'O
MO3HAHUSI, UCTIOJIb3YeMbIX B OMOJIOTMH: HAONIOJCHHUS M OMHCAHUS
JKHBBIX CUCTEM, IMTPOLICCCOB U HBHeHHﬁ; Opranuvsanuu 1 NpoBCIACHUA
OHOJIOTMYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUA T'HIIOTE3, BBIABICHUA
3aBUCUMOCTH MEXIy HCCIEIYyEeMbIMU BEJINYMHAMH, OOBSICHEHUS
MOJTyYEHHBIX ~ PE3yNbTaTOB W (OPMYJIHPOBAHHUS BBIBOJIOB C
HCIOJIb30BaHUEM HAYUHBIX IMOHATHH, TEOPUH U 3aKOHOB;
c(OPMHUPOBAHHOCTb YMEHHUSI BBIACIATH CYIICCTBEHHBIC MPU3HAKU

BUPYCOB, KIIETOK IIPOKApPUOT M JYKapUOT; OJHOKIETOYHBIX U




- AHAJIM3UPOBATH MMOJTYUCHHBIC B XOAC PCHICHUA 3aJa4n pE3yJibTaThl,

KPUTUYECKH OLIEHUBATb HUX JOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCJIOBHUSX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATENbHYI0 M MPAKTHYECKYIO
00J1aCTH KU3HEIEATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

- BBIJBUIaThb HOBbIE WJAEHU, IPEIJIaraTb OPUTMHAIBHBIE MOIXOIbI U
pelieHus;

- c1I0COOHOCTB MX MCIIOJIb30BAaHMUS B I03HABATEIILHON U COLIMAIbHOM
MIPAaKTUKE

MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OLICHO30B ¥ SKOCHUCTEM;
0COOCHHOCTH TIPOLIECCOB OOMEHA BEIECTB M MPEBPAIICHHS YHEPTHU
B KJIETKE, (DOTOCHHTE3a, INIACTUYECKOTO ¥ DHEPreTHYECKOro 0OMEHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIIOMOTBOPEHUS, Pa3sBUTHS U
Pa3MHOXKEHHUS, MHIMBHIYaJIBHOTO pa3BHUTHS oprann3ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBaHUE, €CTECTBEHHOTO OTOOpa,
BHI000pA30BaHUs, TIPUCIIOCOOICHHOCTH OPTaHM3MOB K Cpeje
OOHWTaHMs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM, AaHTPONOICHHBIX
M3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB
Y TIpeBpalleHue YHepruu B ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHUSI pellaTh OWOJIOTMYSCKUE 3aJlauH,
COCTaBJIATh TCHOTUIHYECKHE CXEMBl CKPEIIMBAaHHS ISl Pa3sHbIX
TUIIOB HACJICAOBAaHUS IMPU3HAKOB Y OPraHu3MOB, COCTABJIATE CXCMbI
MepeHoca BEIIECTB M DHEPrWU B 3KOocHCTeMax (IlelmH IHTaHus,
MTHAIIEBHIC CETH)

OK 02. HUcmons30BaTh

COBpEMEHHbBIE
cpencTaa TIOUCKa,
aHanmsa "
WHTEpIpETAUH
nH(pOpMaIUu u
nH(pOopMaMOHHbIE
TEXHOJIOTHH JUTSE
BBITIOJTHEHHS 3a1aq
npodeccnoHanTbHOM
JIeSITENIEHOCTH

B o6s1acTH IeHHOCTH HAYYHOT'0 TO3HAHMS:
- cOpMHUPOBAHHOCTb  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHsI HAayKd M OOIIECTBEHHOH
MPaKTUKW, OCHOBAHHOTO Ha JHANOre KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEpULICHCTBOBAHHUE SI3bIKOBOM M YHTATEIbCKOM KYJBTYpbl Kak
CPEICTBA B3aUMOJEHCTBHS MEX Y JIOAbMH U O3HAHUS MUPA;

- OCO3HAaHUE LEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH
OCYLIECTBJISITh IIPOEKTHYIO M HCCIIEIOBATENBCKYO JEATENBHOCTD
WHAWBHUIYAJIBHO U B TPYIIIIE;

OBnazieHue  YHUBEpPCAIBHBIMH ~ YU4EOHBIMH  TO3HABATECIHHBIMU
JNIEUCTBUSIMHU:

B) padora ¢ mHpopManmeii:

- BJIQJIETh HaBBIKAMHU TONyYeHHS HH(POPMAIUK U3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYILECTBISATh IIOUCK, aHAJM3,
CHCTEMATH3allMI0 M HMHTEPIPETANN0 WHPOPMAIUM  Pa3IMIHBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUSI;

- CO31aBaTb TCKCThHI B pa3JIMIHbIX (bopMaTax C YYCTOM Ha3HAYCHUA

c(hOpMHUPOBAHHOCTh YMEHHUH KPUTUYECKH OLCHUBATH WHPOPMALIUIO

OHOJIOTUYCCKOTO CoACpKaHusA, BKIHOYAONIYH0 IICCBAOHAYYHBIC

3HaHUA U3  pa3JInYHbIX HCTOYHHUKOB (CpeZ[CTBa MacCOBOM

WHPOPMAITIH,
UHTEPIPETUPOBATH

Hay4HO-TIOIYJISIPHbIE MaTepuaibl);

OTUYCCKHEC ACIICKThI COBPCMCHHBIX

WCCACAOBAHMI B  OWMOJOTHH, MEIHMIHMHE, OHOTEXHOJIOTHH,

paccMaTpuBaTh rino0abHbIE JKOJIOTHUYECKHE poOIeMBI
COBPEMEHHOCTH, (OPMUPOBATH 10 OTHOIIECHHUIO K HUIM COOCTBEHHYIO
TTO3UIIHIO;

c(hOpMHUPOBAHHOCTb YMEHHUH CO371aBaTh COOCTBEHHbIE MMCbMEHHBIC U
YCTHBIE COOOINEHHsSI HAa OCHOBE OHMOJIOrMYecKoi MH(OpMAIMU W3
HECKOJIbKMX HCTOYHHUKOB, TPAaMOTHO WCIOJb30BaTh TOHSATHIHBIN

arrapar Oouooruu




nH(GOPMAITUH U LIEICBOH ayIMTOPUH, BBIOUPAst ONITUMATIBHYIO (hopMy
MPeICTABJICHUS U BU3yaIH3allny;

- OICHHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HWH(OpPMAIIUU, €
COOTBETCTBHE TIPABOBBIM U MOPATBEHO-3THYECKAM HOPMaM;

- UCTIOJIL30BATh CPE/ICTBA MHPOPMAITMOHHBIX M KOMMYHHUKAITUOHHBIX
TEXHOJOTHMA B PENICHUA KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX WU
OpTaHU3aIMOHHBIX 33]1a4 C COOJIIOJICHUEM TPEeOOBaHH S PrOHOMHUKH,
TEXHUKHU 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS, TPABOBBIX U
ATHYCCKUX HOPM, HOPM HHPOPMAITMOHHOHN 0€3011aCHOCTH;

- BIAJICTh HABBIKAMM pPACHO3HABaHUS M 3alIUTHl MH(poOpManuu,
WHPOPMALIMOHHON 0€30MacHOCTH JIMYHOCTH

OK 04. DddextuBaO
B3aUMO/JICUCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHJIie

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTHU nu
CaMOOTIPECIICHUIO;

-OBJIaJICHUE HABBIKAMHU YUeOHO-HCCIICI0BATEILCKON, POSKTHOW H
COITMAIILHOM IeATSIHFHOCTH;

Osiaanenue
NeHCTBUSIMU:
0) coBMeCTHASA JeATEIbHOCTD.

YHuBEpCaJdbHbBIMHU KOMMYHUKATUBHBIMHU

- IHOHUMATb W HCIIOJbB30BaTh IPEUMYUICCTBA KOMaH):[HOfI u
WHIWBUAYaTbHON paboThl;

- IPUHUMATh e COBMECTHOM JAEATENbHOCTH, OPraHU30BBIBAThH U
KOOPJMHHUPOBATh JEHCTBUA MO €€ JOCTIKEHHUIO: COCTaBJIATH IUIaH
NEeUCTBUM, pacmupenesiTh POoNd C Y4eTOM MHEHHH YYaCTHHKOB
00Cy>K1aTh pe3yabTaThl COBMECTHOI paboThI;

- KOOPOMHMPOBATh M BBINOJHATH PabOTy B YCJIOBHUSIX pEabHOTrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aMOJCHCTBUS;

- OCYWECCTBJIATH IIO3UTHBHOC CTPATCTHYCCKOE IIOBECACHHUE B
Pa3NUYHBIX CUTYalMsAX, NPOSBIATH TBOPYECTBO M BOOOpaKECHUE,
OBITh MHUIINAaTUBHBIM

OBnafeHue yHUBEPCAJIBLHBIMHU PeryJIATUBHBIMU JeHCTBUAMM:

') NPUHATHE ce0s1 U IPYTHX JIO/eii:

- OIPUHMMATh MOTHMBBI M apryMEHTBI JIPYTUX JIIOACH IpHU aHAIN3E
pE3yNIBTaTOB JAEATEIBbHOCTH;

- IPU3HABATh CBOE MPABO W MPABO JPYTHUX JIOJICH Ha OLINOKH;

nproOpeTeHre OIbITa NMPUMEHEHHS OCHOBHBIX METOIOB HAyYHOI'O
MO3HAHUSI, UCIOJIb3YeMbIX B OMOJIOTMH: HAOMIOACHUS M OMMCAHUS
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJIICHUI; OPraHU3alluu U IIPOBEICHUs
OMOJIOTHYECKOTO AKCTICPUMEHTA, BBIIBUKCHUS THIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIy MCCIEIYyEeMbIMH BEJINYMHAMH, OOBSICHEHUS
MOJMYYCHHBIX PE3yJbTaTOB W  (OPMYyITUpPOBAHUS BBIBOJAOB C
HCIIOJIB30BAHUEM HAYUYHBIX IIOHITHUM, TEOPUNA U 3aKOHOB




- Ppa3BUBATH CIIOCOOHOCTL TTOHHMATH MHUp C MO3UIHU OpYyroro
YCJIOBCKaA

OK 07. ConericTBOBaThH

COXpaHCHUIO
OKpY’KaroLel Cpenpbl,
pecypcocOepekeHuto,

MPUMEHSTh 3HaHUS 00
W3MEHEHUHN KJIMMaTa,
MPUHLMIIBL
OepexXITMBOTO
MIPOU3BOJICTBA,
a¢dhexkTuBHO
JIEUCTBOBATH B
YpE3BbIYANHBIX
CUTYAaIHIX

B 001acTH 3K0/10THYECKOT0 BOCIIHTAHUS S

- cOpPMHPOBAHHOCTh AKOJOTMYECKOH KyJIbTYpHl, HOHUMAaHHUE
BIMSHUSL COLUMAIBHO-3KOHOMHYECKUX IIPOLECCOB Ha COCTOSHHE
OPUPOAHOM W COIMANBHOW CpeAbl, OCO3HaHHE TJI0OANTBHOTO
XapaxTepa SKOJIOTHYECKHUX MPOoOIIeM;

- IUIAHUPOBAHUE U OCYLIECTBJICHUE ACUCTBUI B OKPYIKaIOILIEH cpese
Ha OCHOBE 3HaHMA LeNiel YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA;
AKTHUBHOE HENPUATHEC NCHCTBUM, NPUHOCALIUX BPEA OKpYKArOIIEeH
cpene;

-  YMCHHUC IPOTHO3UPOBATH HC6H3FOHpI/IHTHI>IC OKOJIOTHYCCKUC
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUH, IPEAOTBpAILATh UX;

- pacimmpeHue OTIbITa JIeSTeIbHOCTH 3KOJIOTMYECKON
HaIpaBJIEHHOCTH;

- OBIIAJICHWE HAaBBIKAMHU y4eOHO-MCCIEAOBATENbCKON, TPOSKTHOW H
COLIMAIBHOM AESITCILHOCTH

c(hopMHUPOBAaHHOCTh YMEHHUS MPHUMEHATH MOJYYCHHBIE 3HAHUS IS
00BsICHEHHsI OMOJIOTHUECKUX TPOLIECCOB M SIBICHUH, AJISI IPUHSATHS
MPAKTUYECKUX PEHICHUH B TOBCEIHEBHON JKM3HM C I1IEJIbIO
obecricueHrss OE30MMACHOCTH CBOETO  3J0POBBSI W 3J0POBBS
OKPY’KaIOIIUX JIIOJICH, COOIIOACHUS 3I0pPOBOr0 00pasa KU3HU, HOPM
rpaMOTHOTO TIOBEJIEHUS B OKpY)Kalolllel NpPUPOJHON cpeje;
MMOHMMaHWe  HEOOXOAMMOCTH  WCIONB30BAHHUA  JTIOCTHIKEHHH
COBPEMEHHOW OWOJOrMH W OHMOTEXHOJIOTHMH Ui palMOHaILHOTO
MPUPOIOTIONB30BAHUS
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2. CTPYKTVYPA U COOEPXXAHUE OBHIEOBPA3OBATEHBHOI71 JUCHUITIIMHBI « BUOJIOT UST»
2.1. O6beM TMCUUITUHBI U BUABI Y4eOHOH padoThI

Bun yuyeoHoii padoTsl O6bem B yacax
O0bem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATLINHBI 36
B T.4.
CamocTrosiTeibHasi padoTa 00y4yarommxcst 4
OcHOBHOe coiep:kaHue 32
BT. 4.
TeopeTHuecKoe 00yIeHHe 12
MPAaKTUYECKUE 3aHATHUS 8
71a00PaTOPHBIC 3aHATHUSL -
KontponsHas pabora 2
IIpodeccnonanbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COdEepPKAHUE 6
NPUKJIATHOTO MOAYJISA)
BT. 4.
TeopeTHIecKoe 00ydeHue 2
NPAaKTUYECKUE 3aHATHUS 2
KOHCYJIbTallUn 4
IpomexyTouHas arrecTanus 1udepeHIINPOBAHHBIN 3aUeT 2
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2.2. TeMmaTn4ecKkuii njiaH u coaep:kanue yuyeonoii aucuumimasl OY/1.08 BUOJIOT' U

HaumeHnoBanue Copep:xaHue yuedHOro MaTepuaJjia, JabopaTopHble padoThl U NPAKTHYECKHE 3AHATHS, CAMOCTOSATEIbHAS Oo0bem yacos | ®opmupyem
pa3iesioB H TeM padora o0yyaimxcs, HHIMBUAYAJIbHBII NPOEKT (eciu npedycmompeHo) ble
KOMIICTCHIIU
n
1 2 3 4
Pasnea 1. Kierka — cTpyKTypHO-YHKIHOHAIBHAS eIUHULA )KUBOT'0 6
Tema 1.1. Cogaeprxanue yueOHOT0 MaTepHuaJa: OK 2
BuoJsiorus kak 1 | CoBpemeHHbIe OTpaciyd OuMoJOrHYecKux 3HaHWU. CBs3b OMOJIOTHMH C JPYTMMH HayKamu: Ouoxumws, | 1
Hayka. O0wmas omodusnka, OMoHNKa, TeHoreorpadus u ap. Pors u mecTo 6momornu B GOPpMUPOBAHUH COBPEMEHHOM
XapaKTepucTHKA HAayYHOW KapTWHBI MHpa. YPOBHH OpraHM3AIMH KWBOM MaTepuu. OOmias XapaKTepUCTHKA >KU3HM,
JKUBHU CBOICTBA KHUBBIX CUCTEM. XMMUYECKHI COCTAB KIIETOK
Tema 1.2. Coaep:kaHue y4eGHOro MaTepuasa; OK-1
CTpyKTypHO- 2 | Knerounas teopus (T. IlIsann, M. Wlneilinen, P. Bupxos). OcHOBHEIE MONOXKEHHA COBpeMEHHOM | 1 OK -2
¢dyHKuMOHANIBbHAS KJIETOYHOM Teopuu. THUIbl KIETOYHOW OpraHu3aluu: MPOKAPUOTUYECKUH M 3IYKapUOTHYECKUM. OK-14
OpraHu3aums OnHOKIIETOYHBIE M MHOTOKJIETOUHbIe opraHu3Mmbl. CTpoeHue npokapuoTndeckoi kieTku. CTpoeHue
KJIETOK syKapuoThieckoil kinetku. Heknerounsle ¢popmbl xKU3HU (BUPYCH, OakTepuodarn)
IIpakTHyeckue, JadopaToOpHbIe 3aHATHUS:
3 | IIP 1 BupycHble u 6akTepuanbHble 3a001eBanus. OOIIMe IPUHIMIIBI KCIIOIb30BaHMS JIEKAPCTBEHHBIX 1
BemiecTB. OCOOCHHOCTH MTPUMEHEHHUS] aHTHOMOTUKOB. [IpecTaBieHre YCTHBIX COOOIIEHH C
Mpe3eHTalMEN, TOATOTOBICHHBIX MO MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX MTPENOJABATEIEM
Tema 1.3. Conep:xanue yueOHOro MaTepuaJa: OK 01
CrpykTypHO- 4 | Xpomocomnass teopust T. Moprana. CrtpoeHune XpoMocoM. XPOMOCOMHBIM Ha0Op KJIEToK, | 1 OK 02
byHknuoOHAIBHBIE TOMOJIOTMYHBIC U HEIrOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOU/IHBIN W TUILTIOWAHbIH Habop. HykienHoBbIe
dakTopbl kuciotel: JIHK, PHK HaxoxieHue B KJIeTKe, X CTpoeHUE U (QYHKIIUH. MaTpUUHBIC TIPOIIECCHI B KIIETKE:
HACJIeICTBEHHOCTH perumkanus, OnocuHTe3 Oelka, penapanys. | eHeTHYecKuil KoJ1 M ero CBOMCTBa
IIpakTHyeckue, Ja0OpPaTOPHbIE 3AHIATHSL:
5 | IIP 2 Pemenue 3aa4 Ha ONPECICHUE OCAEA0BATEIbHOCTH HYKJIEOTUAO0B, AMUHOKHUCIIOT B HOPME U B 1
CiIy4yae M3MEHEHHUS MocienoBaTenpbHoCTH HyKiIeotuaoB JJHK
Tema 1.4. Copaepxanne yue0HOro MaTepuaJia: OK 01
OO0MeH BelecTB " 6 [Mousitue MeTa®oJIM3M. ACCUMIIISAIUS U JIUCCUMUWISALMS — JIB€ CTOPOHBI MeTa0osm3Ma. Tuibl oOMeHa OK 04
NnpeBpallieHne BEIICCTB: aBTOTPO(MHBIA ¥ TeTepoTpodHBIH, a’poOHbI W aHa’poOHBIA. [lmactuueckuit oOMeH.
IHEPIUM B KJIETKe ®PorocuHTe3. XEMOCHHTE3
Tema 1.5. Coaepxanne y4e0HOro MaTepuaJia; OK 01
Ku3HeHHBIH UK 7 Kierounblii nuki, ero nepuojbl. MUTO3, €ro CTaJud U MPOUCXOASIIUE MPOLECChl. bromornueckoe OK 02
KJeTku. Murto3s. 3HaYeHWe MuTo3a. Meio3 u ero cramuu. [loBemenue XpomocoMm B Meiioze. Kpoccunrosep. | 1

Meiio3

buosornueckuii cMpICa MeHo3a

Paznen 2. CtpoeHue 1 (pyHKUMH OPraHu3Ma
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Copnepxanne y4e0HOro MaTepuaJa: OK 01
Tema 2.1. Ctpoenue OK 02
opraHuszma 8 | MHoOrokjaeTouHble OpraHu3Mbl. B3anMOCBS3b OpPraHOB M CHCTEMBI OpPraHOB B MHOTOKJICTOYHOM
opranusme. ['omeocTas opraHuszMa u ero nojJepKaHue B Mpolecce KU3HEAEATEIbHOCTH
Tema 2.2. Copaeprxanue yueOHOro MaTepuaJia: OK 01
DopmbI 9 | ®opMBl pa3MHOXKEHHS OpPTraHM3MOB. becrmoioe ¥ TMONoBoe pa3MHOXeHue. Buasl Oecrmonoro OK 02
PAIMHOKEH U pasmHoxenus. [lojoBoe pa3sMHOXeHHe. ['ameTorene3 y >KMBOTHbIX. CIlepMATOreHe3 M OOTCHE3. OK 04
OpraHusmMos CrpoeHue MoNoBbIX KIeTOK. OmIoI0TBOpEeHHE
HEOPraHU4eCKUX
BEILIECTB
Tema 2.3. Conep:xanune yueGHOro MaTepuasia: OK 01
Onror €HES 10 | ManuBuayanpHOE pa3BUTHE OPTaHU3MOB. DMOpHOTeHe3 U ero ctaaud. 1locTaMOpHOHANBHEIN TTeproz.
pacTenuu, Craauu mOCTAMOPHOHAIBHOTO Pa3BUTHsI Y JKHBOTHBIX W ueioBeka. [IpsmMoe ¥ HempsiMoe pa3BHUTHE.
KHBOTHBIX H buonornueckoe crapenue u cmeptb. OHTOreHE3 pacTeHHH
yeJI0BeKa
Coaep:xanue yueOHOro MaTepuaJia: OK 01
12 | OcHOBHBIC TIOHATHS TEHETHUKH. 3aKOHOMEPHOCTH oOOpa3oBaHus ramer. 3akoHbl I. MeHuens OK 02
Tema 24. (MOHOTHOpPUAHOE U MOJIMTHOPUIHOE CKpelMBaHue). B3anMoieiicTBrue reHoB OK 04
3aKkoHoMepHOCTH IIpakTHyeckue, JadOpaTOpPHbIE 3AHITHUSL:
HacJIeJ0BaHus > .
13 | IIP 3 Pemenue 3aaa4 Ha ONpeIEeHNE BEPOATHOCTH BOZHUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB MIPH
MOHO-, JI-, TIOJUTUOPHIHOM M aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABICHUE TEHOTUIMHMYECKUX CXEM
CKpCLIMBAHUS
Copepxanne yueOHOro MaTepuaJia: OK 01
Tema 2.5, | 14 | 3akonsl T. Moprana. CuenneHHOe HacleJOBaHME I'E€HOB, HapylleHue cueruieHus. Hacienosanune OK 02
CuemnyieHHoe IPU3HAKOB, CIICNIJICHHBIX C I10JIOM OK 04
HacJe/l0BaHNe
NPH3HAKOB IIpakTHYecKkue, JadopaTOpHbIE 3AHATHA:
15 | Pemenne 3amau Ha ONpEAETICHHE BEPOSITHOCTH BO3HUKHOBEHMS HACIEACTBEHHBIX INPH3HAKOB IPU
CIICTIJICHHOM HacJIeJOBaHUH, COCTABIICHUE TeHOTHITMIECKUX CXEM CKpEIUBAHUS
Conep:xanue yueOHOro MaTepuaJia: OK 01
16 | 3MeHuMBOCTh NPU3HAKOB. BUIBI M3MEHUYMBOCTH: HACJIEACTBEHHAs W HEHACJIEICTBEHHas. 3aKOH OK 02
TOMOJIOTMYECKHX DPANOB B HaciencTBeHHoH m3meHunBoctH (H.M. BaBmios). MyranuonHas teopus
Tema 2.6. W3MEHYMBOCTU. Buabl MyTaliuii 1 Mpu4IMHbI KX BOZHUKHOBEeHUS. KapuoTun yenoseka. HacnencrseHHbie
3axonomepHocTH 3a0osieBaHus 4elnoBeKa. ['eHHbIe M XpOMOCOMHBIE OOJIE€3HM 4YenoBeKka. bonesHn ¢ HaciaeICTBEHHOM
H3MEHYHBOCTH NPEAPACIIOIOKEHHOCTRIO. 3HAYEHHWE MEIUIMHCKOW TeHETUKHM B MPEAOTBPALICHUH W JICUCHHH

FeHETHYECKUX 3a00JICBaHUII YeTOBEKA

HpaKTI/I‘leCKI/Ie, ﬂaﬁopaTopm,le 3AHATHUA:

17

IIP 4 Pemenue 3amad Ha OmpeaelicHUE THUINA MYTallud TMPH Tepeaade HacIeACTBEHHBIX MPH3HAKOB,
COCTAaBJICHUE T'€HOTUITMYECKUX CXEM CKPEIIMBAHUs
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Paznen 3. Teopus 3BoJIIOINH

Copneprxanue yueOHOro MaTepuaJia: OK 01
Tema 3.1. Mcropus | 18 | IlepBoie 3Bomoipionnbie koHuernuuu (XK.B. Jlamapk, X.JI. Brooddon). DBomormonnas teopust Y. OK 02
3BOJTIONHOHHOT'O Hapsuna. CuHTeTHYECKAs TEOPHS IBOIIOINH U €€ OCHOBHBIE MTOJIOKEHUSI. OK 07
yueHusl. Muxkpossomonusi.  Ilomymanust kak 3j1eMeHTapHas €AMHHULA SBOJIOLNUM. ['eHeTHdeckne OCHOBBI
MuxkposBosronus IBOJIIOLMH. DJIEMEHTapHbIe (aKTOphl ABOMIOUMK. EcTecTBeHHBIH OTOOp — HampaBisromui (akTop
sBoJoIMH. Buoobpa3oBaHue Kak pe3ysbTaT MUKPOIBOJIIOLUH
Coaepxanne yue0HOro MaTepuaJa: OK 01
;{;’Ma 3.2. 19 | MakposBomrorust. @opMbl U ocHOBHBIE HampaBieHusi Makpodpomoormu (A.H. Cesepros). Ilytn OK 02
AKPOIBOTIOIHS. JMOCTIKEHHS OnoJIormaeckoro mporpecca. Coxpanenne 0nopa3HooOpasms Ha 3emite.
Bo3HuKHOBEHHE U OK 04
PASBHTHE JKH3HH HA I'unore3sl ¥ TeopuM BO3HUKHOBEHMS KM3HU Ha 3emie. IlosBieHHe MepBbIX KIETOK M MX IBOJFOLMA.
Jemure [TpokapuoTel U 3yKapuoThl. [IpOMCXOXkIEHHE MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX IIAPCTB DYKAPHOT
Conep:xanue yueOHOro MarepuaJia:
21 | AHTpomnonorus — Hayka o denoBeke. CHCTEMaTHYECKOE TOJIOKEeHHE deloBeka. CXOACTBO U OTJIMYHS OK 01
Tema 3.3. YeNoBeKa C )KUBOTHBIMH. OCHOBHBIE CTaIUM AHTPOIIOTeHE3a. DBOJIOLNS COBPEMEHHOTO YEIOBEKA. OK 02
Ipoucxoxenne UYenoBeueckne packl M WX €AMHCTBO. Bpems M TyTH pacceleHUs 4YeloBeKa 110 IIIaHeTe. OK 04
YeJI0BeKa - [Tprcnoco0JIEHHOCTD YeJI0BEKa K Pa3HbIM YCIOBHSM CPEJIbI
aHTPOIIOIeHe3 KonTposabHbie paboThI:
KP 1 Opomonus
Pa3nea 4. IxoJiorus
Conep:xanue yueOHOro MaTepuaJa: OK 01
Tema 4.1. | 22 | Cpenpl oOMTaHHMsI OpPraHM3MOB: BOJHAsi, HA3eMHO-BO3/YIIHAs, MOYBEHHAs, BHYTPHOPraHW3MEHHAs. OK 02
IKoJI0rHYecKHe OU3UKO-XUMHYECKHE OCOOCHHOCTH cCpeJi OOMTaHUs OpraHu3MoB. [IpucrmocoOjeHusi OpraHu3MoB K OK 04
(¢axkTopsl M cpeabl J)KM3HU B pa3HbIX cpenax. [loHsTHE 3KOI0THYECcKOro (baKTopa. K.HaCCI/I(bI/IKaL[I/I;I DKOJIOTUUYECKUX OK 07
KM3HU ¢axTopos. [IpaBuno munumyma FO. JIubuxa. 3akon TonepantHocTH B. [llendopna
IIpakTH4yeckue, 1a00paTOPHbIE 3AHATHS:
Conep:xanue yueOHOro MarepuaJa: OK -2
Tema 4.2.
Honyasiuus, 23 | DKojoruyeckas XapakTepUCTUKA BHIa M MOMYJALMH. DKOJOTMYEcKas HHIIAa BHJA. DKOJOIHMYECKHE OK-7
co001ecTBa, XapakTepucTUky momyiisiiuu. CooOlecTBa U 3KOCUCTeMbl. bUOIIeH03 U ero cTpykrypa. CBs3u MEXITy
IKOCUCTEMBI opranuzMamMu B OuoueHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: NMPOJYLEHTHI, KOHCYMEHTBHI,
penyueHTsl. KpyroBoport BelecTB U OTOK SHEpruM B 3kocucreme. Tpoduueckue ypoBHU
Conep:xanue yueOHOro MaTepuaJa: OK -2
Tema 4.3. Buocdepa - =
FI0BATLHAS 25 | buocdepa — xmBas obOosmouka 3emnu. PaszButme mnpencraBnenuii o Ouocdepe B Tpymax B.M. OK -7
PKONOIHUCCKAs Bepnanckoro. O6nactu 6uochepsl 1 ee KOMIIOHEHTHI. JKuBoe BeecTBo OHochepsl U ero GYHKIHH.
cHeTeMa 3aKOHOMEPHOCTH cyliecTBOBaHMs Onocdepsl. OcobeHHOCTH Onochepbl Kak ri00aIbHON IKOCHCTEMBI.

Junamuueckoe paBHoBecue B Ouocdepe. KpyroBoporTsl BemecTB M OHMOT€OXMMHUYECKHE ILIHKIIBL.
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T'no0OanbHBIE YKOJIOTHYECKHE HpO6J’I€MBI COBPECMCHHOCTH

Coaep:xkanue yueOHOro MaTepuaJa:

26 | AHTpoTIOTeHHBIE BO3/ACUCTBUS Ha Omocdepy. 3arps3HEeHUs KaK BHJ aHTPOIMOTEHHOTO BO3JEHCTBUSL. OK-1
AHTpoOIIOTeHHbIE BO3ACHCTBHA Ha armocdepy. BosmelictBus Ha ruapocdepy. BospelictBus Ha OK - 2
Tema 4.4. Biausinue nutocdepy. AHTPOIIOTECHHbIE BO3IEHCTBHS Ha OMOTHYECKHE COOOIIeCcTBA. YTIYOJNCHHO H3ydYaroTCs OK - 4
AHTPOINOTeHHbIX OTXO/Ibl, CBI3aHHBIC C OIIPEIEICHHON Mpodeccueil/cnennanbHOCThI0 OK -7
(haxTopos Ha IIpakTHyeckue, 1a00paTOPHbIE 3aHATHSA:
Onocdepy 27 |IP 6 Ilpaktnyeckoe 3amsthe «OTX0oAbl MPOM3BOACTBa». Ha ocHoBe  QenepanbHOro
KJIacCU(UKAIIMOHHOTO KaTajlora OTXOJOB OMNpEleNsiTh KJIACC OMAaCHOCTH OTXOJOB; arperaTtHoe
coctosiHEe W (¢u3ndeckyro (opMy OTXOAOB, OOpasyrommxcs Ha pabodeM wmecte / Ha JTamax
MPOM3BOJICTBA, CBS3aHHBIE C OMpeJIeIEHHOH npodeccueil/crnenuaibHOCThIO
Coaeprxanue yueOHOro MaTepuaJa:
Tema 4.5. Bumsinue 28 | 3nopoBwe u ero cocrapisomue. GakToOpbl, MOJIOKUTEIHHO U OTPUIIATEIHHO BIUSIONIAE HA OPTaHU3M OK-2
;zﬁﬁﬁﬂzzgc_xnx yenoBeka. [IpobiemMa TeXHOreHHBIX BO3ACHCTBUN Ha 30pOBbE YEJIOBEKAa (3JICKTPOMArHUTHBIC IO, OK - 4
daxTopoB Ha ObITOBas XHMH, M30BITOYHBIC LIYMBI, paAHANMS U T.1.). AanTaius OpraHu3Ma 4ejloBeka K pakTopam OK - 7
310pOBbE YeI0BeKa oKpyKatomei cpensl. [IpuHnunel GopMupoBaHUs 310poBbecOeperaromero noeneHus. Ouzndeckas
AKTUBHOCTD U 310pOBbe. BHOXMMHUUECKHE aCIIEKThl PALlMOHAIBHOTO TUTAHUS
IpodeccnoHAILHO-OPUEHTHPOBAHHOE CO/lepP:KaHue (Colep:KaHue MPUKJIATHOTO0 MOAYJIs1)
Paszpnen S. buosorus B :Ku3Hu
Coaepsxanue yueOHOro MaTepuaJa:
29 | buorexHonorust Kak Hayka W Mpou3BoAcTBO. OCHOBHBIC HANpaBJICHUsSI COBPEMEHHONH OMOTEXHOJOTHH. OK-1
Metoapl Onorexnonorud. OOBEKTHl OMOTEXHOJOTMM. DTHKAa OMOTEXHOJOTHMYECKHX M T'€HETHYECKHX
JKkcnepuMeHToB. [lpaBuiia moWcka W aHaiau3a OMODKOJIOTMYECKOH HMHGOpPMALMM M3 Pa3IMIHBIX OK -2
UCTOYHUKOB (HayyHas M Yy4eOHO-HaydHasl JHUTepaTypa, CpelCcTBa MaccoBOW HH(MOpMAIHH, CETh OK -4
Tema 5.1. WutepHet u apyrue)
buorexnonorun B IIpakTH4yeckue, 1a00paTOPHbIE 3AHATHS:
KU3HH KaK10TO 30 | IIP 7 Keiicwl Ha ananu3 uH(GOPMAIMK O HAYYHBIX JOCTHKEHUAX B 00JIACTH F€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOW WHXXCHEPHH, MUIIEBBIX OWOTEXHOJOTMW. 3amuTa Keica: IpelcTaBIeHUE pe3yJbTaToB
peneHns KeicoB (BBICTYIIJICHUE C IPE3eHTaLUei)
CamocTrosiTesibHast pab0oTa 00y4aI0IIMXCH
CamocrostenpHas padora Nel «buoTexHomorus Kak Hayka W Tpou3BOACTBO. OCHOBHBIE HaIpaBJICHUS
COBpeMeHHOﬁ OHMOTEXHOJIOT I
IIpakTHyecKkue, JabopaTOPHbIe 3aHATHS:
31 | IP 5 PasBurue OHOTEXHOJNOTHH € NPUMEHEHHUEM TEXHHUYECKUMX CHUCTeM (OHMOMHKEHEPHS, OK -2
ouonndopmaTrka, OMOHUKA) U UX [IPUMEHEHUE B )KU3HU UYEJIOBEKA, IOMCK U aHaJIu3 WHPOPMALUH U3
pa3IMYHBIX UCTOYHUKOB (Hay4yHas W ydyeOHO-HAay4Has JHUTEpaTypa, CpeAcTBa MaccoBOil mH(oOpMaIuy, OK-4

ceTb MHTEpHET M ApyrHe)
Keticpl Ha aHanmu3 uHGoOpMaIMy 0 pa3BUTHU OMOTEXHOJIOTHI C TPUMEHEHHEM TEXHUYECKHX CUCTEM (110
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rpyImnmam)

32 | Koncyjabrauuu 4
33 | AnddepenupoBaHHbIii 3a4eT 2
BCEI'O: 22 ;‘g 4
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11.
12.
13.

14.

15.
16.

17.

3. YCJIOBUA PEAJIM3ALIMU TTPOI'PAMMBI OBILIEOBPA30OBATEJIbHOM TUCIUATIIIMHBI
3.1. TpeOoBaHUA K MUHUMAJIBHOMY MaTePHAJILHO-TEXHHYECKOMY 00ecIe4eHHI0

Kabuner «buonorum», ocHaIIeHHbIH 000pyI0BaHUEM: MeOeb, TOCKa, MEJ, HAarJIsIJHbIe TOCOOUs (KOMILIEKTHI
y9eOHBIX TaONHI, IIIAKATOB), TEXHHYECKUMH CPEICTBAMH OOYYCHHSA: KOMITBIOTED C YCTPOWCTBAMH
BOCIIPOM3BEICHHUS 3BYKa, IPUHTEP, MYJIbTUMEIHA-TIPOCKTOP C IKPAHOM, YKa3Ka-IIPe3eHTEP IS IPE3CHTALUH.

Oo6opynoBanne y4eOHOro Ka0uHeTa (HALJISAHBIE MOCOOMSI): HAOOpPHI IIAPOCTEPIKHEBBIX MOJEJIEH
JlabopaTopus, ocHaIEHHAs] 000pYJOBaHHUEM VISl IPOBEACHHS 3aHATUI: MUKPOCKOIIBI, CEKyHAOMEp, TOHOMETD,
nabopatopHas mocyna (IpOOMPKH, MOACTaBKH Uil MPOOUPOK, MHUHIETHI, IECOK, CTYNKHU C IECTUKaMH,
NpeJIMETHBIE M TTOKPOBHBIE CTEKJA, CTEKJISIHHBIE MaJOYKH, IPernapoBaibHbIe UMb, (GUIBTPOBAIBHAS Oymara
(canderkn), crakaHbl) THOEPTOHUYECKUI pacTBOP XJopHuiaa HaTpus, 3%-HbI pacTBOp NMEPOKCHIA BOAOPOJA,
pacTBOp Hona B HOAMCTOM KaluH, TJHMLEPUH, KITyOHH KapTodes, JUCT 3J0/Aed KaHAJICKOW, IO PSIOMHBI
OOBIKHOBEHHOM (psOMHBI MIIM TOMATa), JIyK per4aThlii, pa3BeACHHBIE B BOJE APOMKIKH)

3.2. UndopmanuonHoe odecnedeHUe peaJu3aliii NPOrpaMMBl.

OcHOBHBIE eYaTHbIE H3TAHUSA
buomnorust. 10 xiacc. ba3ossii ypoBens : YueOnuk / B.B. [Taceunuk, A.A. Kamenckuii, undefined [u mp.];
mop. pen. B.B. [Naceunnk — Mocksa : [Ipocsemenne, 2022. — 224 ¢. — ISBN 978-5-09-099558-0. —
URL.: https://book.ru/book/951302 — TekcT : 37€KTPOHHBIN.
Buomorus. 11 ximacc. ba3osenit yposens : YueOnuk / B.B. [Naceunnk, A.A. Kamernckwii, undefined [u ap.];
mof. pen. B.B. [Naceunnk — Mocksa : [Ipocsemenne, 2023. — 272 ¢. — ISBN 978-5-09-103625-1. —
URL.: https://book.ru/book/951355 . — TekcT : 3IeKTPOHHBIIA.
Buomorus. 10-11 kmace (yriyOJeHHBIH YpOBEHB): y4eOHUK IUIA cpenHero odOmero oOpaszoBanms / B. H.
Speirun [u ap.]; nox obuielt penakuueit B. H. SIpsirnna. — 2-e u3n. — Mocksa: MznarensctBo HOpaiit, 2022.
Oo6yxoB, /I. K. bBuonorus: wieTku M TKaHH: y4eOHOe MocoOHe Uil cpenHero NpodeccHoHATBLHOTO
obpazosanus / JI. K. O6yxos, B. H. Kupunenkoa. — 3-¢ u3j., nepepab. u gon. — Mocksa: 31aTenscTBO
IOpaiir, 2022. — 358 c.
buosorus: yueOHUK U PaKTUKYM JUIsl CpeAHETo npodeccruoHaibHoro obpaszosanus / B. H. Speirun [u np.];
nox penakuueii B. H. SIppiruna. — 2-e uzn. — Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.
6. DAEKTPOHHBIE U3TAHUS
buonorus. 10-11 knacc (yrnyOneHHbI ypoBeHb): y4eOHMK JJisi cpelnHero obiero obpazosanust / B. H.
SApeiruH [u ap.]; mox obmeit penaknueit B. H. Apeiruaa. — 2-e m3n. — Mocksa: U3garensctso FOpaiit, 2022.
— 357 c¢. — (Hapomuoe mpocsemenne). — ISBN 978-5-534-15630-0. — Tekcr: »1eKTpOHHBIH //
O6pasoBarensHas miardopma FOpaiir [caitr]. — URL: https://urait.ru/bcode/509241
OO6yxoB, JI. K. bBuosnorus: KIeTKH W TKaHW: ydeOHOE MOcoOHMe Uisl cpenHero mnpodecCHOHAIbHOTO
obpazosanms / 1. K. O6yxos, B. H. Kupunenkoa. — 3-¢ u3., mepepab. u gon. — Mocksa: M31aTenscTBO
IOpaiit, 2022. — 358 c¢. — (IIpodeccuonanpaoe obpazoBanme). — ISBN 978-5-534-07499-4. — Tekcrt:
anekTpoHHbIit // O6pasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034

buosorus: y4eOHUK U IPaKTHKYM JUIsl CpeiHero npodeccroHaibHoro odpaszosanus / B. H. Speirus [u np.];
nox penakuueir B. H. Speiruna. — 2-e m3n. — Mocksa: MsnarenscrBo HOpaiit, 2022. — 378 ¢. —
(ITpodpeccuonanbhoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr: oanekTpoHHBIA //
O6pazoBarensHas mwiardopma FOpaiir [caitr]. — URL: https://urait.ru/bcode/489661

10. JIOoNOJHUTENbHbIE HCTOYHHKH

Tetinop . buonorus: 8 3 1. T. 1/ 1. Teiinop, H. I'pun, Y. Crayt; nox pea.P. Comnepa ; niep. 3-ro aHri. usm.
— 14-e uzn. —M. : JIaGopatopwus 3HaHul, 2022 — 454 c.

[TaBnoBa, E. 1. Dxonorus: yueOHUK U MPAKTHKYM IS cpenHero mpodeccuonansHoro oopasosanus / E. U.
ITaBnoBa, B. K. HoBukoB. — Mocksa: M3aarensctBo IOpaiit, 2022. — 190 c.

Epemuenko, O. 3. buonorus: yueHue o Ouocdepe: yueOHoe nocobue aist cpeHero npodeccrnoHalIbLHOTO
obpazoBanus / O. 3. Epemuenko. — 3-e u3f., nepepad. u porn. — Mocksa: Wznarenscrso FOpaiir, 2022. —
236 c.

Bnunos, JI. H. Oxonorust: yue6HOe mocodue aiist cpetHero npodeccruonansHoro oopazosanust / JI. H. bimnos,
B. B. Ilonskosa, A. B. Cemenua ; mox obmeit pegakuueii JI. H. binnoBa. — Mocksa: M3natensctBo FOpaiiT,
2022. — 208 c.

Bpioxans, @. ®. [IpomsrmienHas sxoxorus: yaeoHuk / @.d. bproxans, M.B. I'padkuna, E.E. CnobuskoBa.
— Mocksa: DOPYM: UHDPA-M, 2022. — 208 c.

HecmenoBa, H. H. Oxomormst wenoBeka: y4eOHHK M HPAKTUKyM IS CPeIHETO MpOo(decCHOHAIHHOTO
obpazosanus / H. H. HecmenoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 157 c.

Bronorust ans nmpodeccuii ¥ cCiennaTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Ipodreil: yueOHuK
JUTSA CTYA. yUpexXIeHuH cpen. mpod. obpasosanus / B. M. Korcrantunos, A. I'. Pe3zanos, O. E. ®@aneena; mox
pen. B. M. KorcrantunoBa. — M. : I3narenbckuii ieHTp «Akamemus», 2016/ — 336 c.


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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

®opmupyembie ofimue Ipeamernbie odpazoBatenbHble | TeMbl, B KOTOPBIX IPOBEPSIOTCA NMPeIMeTHbIE 3
N — pe3yabTaThl o0pa3oBaTebHbIC pe3yabTaThl H | THI OEeHOYHBIX MEPONPHATHIA
¢opmupyroTcest 001Me KOMIETEHIMU

II1dhopmMupoBaHHOCTH 3HAHUN O MECTE U POJIH

OuoJOTMM B CHCTEME HAYYHOTO 3HAHUS,

(YHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa IS

pelIeHHs! )KU3HEHHBIX Po0IeM;

I2cdopmMupoBaHHOCTH YMEHUSI pPacKpbIBaTh

coJiepKaHue OCHOBOIIOJIATAI0IINX

OMOJIOTMYECKUX TEPMHUHOB U MOHSTHUIL: KHU3HB,

KJIeTKa, TKaHb, OpraH, OpPraHu3M, BUJ,

MOy JIALUS, DKOCHCTEMA, Ono1eHO3,

6uocdepa; merabomm3M (0OMEH BEIIECTB U

IIpeBpalleHue SHEPTHN), roMeocras «Pemenne 3a1a4 Ha OIpeieNIeHIe

(camoperymsnus), O6uocuHTe3 Oernka, MOCIIE0BATENBHOCTH HYKIIEOTUJIOB,

CTPYKTYpHasl OpraHu3alusi XWBBIX cucteM, | Tema  1.3.  CrpyKTypHO-(QYHKIMOHAJIBHBIC | aMUHOKHCIOT B HOpPME M B CIydac W3MECHEHHS

JUCKPETHOCTb, camoperyssinus, | (GpakTopbl HacIeICTBEHHOCTH MOCIe10BaTENbHOCTH HyKIeoTH 0B JTHK
OK 0l. Boibupars | CaMOBOCIPOM3BEICHHE (pempoykims), KonrponpHast paGora Nel —«MosekyaspHbiit
CIIOCOOEI pemenns | HACICICTBEHHOCTD, u3MeHUuBOCTh, | Tema 1.5. JKu3HeHHBI IMKJI KIETKH. MHTO3. | ypOBEHb OpraHU3alUU )KUBOTOY
3amayq DHEPro3aBUCHMMOCTh, POCT U  pasBuUTHE, | Melos
1pO(ECCHOHANBHOI YpOBHEBasl OpraHU3aINs; «PemeHne 3amad Ha OmpezesieHHE BEPOSITHOCTU
JEeATeLHOCTH 3cdopmupoBanHocTs yMmMeHusi packpwiBarh | Tema  2.5.  CuemiieHHoe — HaclieloBaHWE | BO3HMKHOBEHHsI HACJIEJICTBEHHBIX ITPU3HAKOB MPU
[IPHUMEHUTEIBHO K | coaepxaHue OCHOBOTIONIArAIOMHUX | MPU3HAKOB CIIETITICHHOM HacJIeI0BaHUH, COCTaBJICHUE
PasIMYHBIM OMONIOTHYECKUX  TEOpHUH W THUIOTE3: TEeHOTHITHYECKUX CXEM CKPEIIMBAHUS
KOHTEKCTaM KJICTOYHOM, XPOMOCOMHOH, MyTanuoHHoM, | Tema 4.4. BrnusHMe aHTPONOTCHHBIX (aKTOPOB

ABOIIOIIMOHHOMN, TPOUCXOXKACHUS JKU3HH U
YeNoBeKa;

14 chopMHPOBaHHOCTH YMEHHUS PAaCKPHIBATH
OCHOBOITOJIATAIONINE OMOIOTHYCCKHE 3aKOHBI
u 3akoHoMmepHocTH (I'. Mennens, T. Moprana,
H.W. BaBunosa, 2. I'exkens, ®. Mromiepa, K.
bapa), rpaHuIBl UX TPUMEHUMOCTH K KUBBIM
CUCTEMaM;

II5 nmpuoOpereHue OMbITa  MPUMEHEHUS
OCHOBHBIX METOJIOB HAyYHOTO TMO3HAHWSI,
HCTIONIb3YEMBIX B OWOJOTHU: HAOJIOJEHUS |
OTHCAHWS JKUBBIX CHCTEM, IIPOIIECCOB U

HBHGHHﬁ; OpraHu3zanumn n IpoBEACHUSA
OHOJIOTHYECKOTO IKCIICPUMCEHTA,
BBIJIBUKCHUA TUII0TE3, BBIAABJICHUA

Ha Omocdepy

Tema 5.1. BUOTEXHOJIOTHH B KU3HU KaXI0TO

((OTXO,I[LI MIpoUu3BOACTBA»

CaMocrosTelbHas pa60Ta «buoTexnonorus kak
HayKa U IPOU3BOACTBO. OCHOBHEBIE HanpaBJICHUA
COBpGMGHHOP‘I OHOTEXHOJIOT UM




3aBUCHMOCTH MEXy nccieyeMbIMU
BEJIMYNHAMH,  OOBSICHEHMS  IOJYYCHHBIX
pe3ynbTaToB M (OPMYIUPOBAHHS BBHIBOJOB C
UCIIOJIb30BAaHMEM HAaYYHBIX TOHSTHH, TEOpHH
1 3aKOHOB;

16 chopmMupOBaHHOCTH YMEHUS BBIACIATH
CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KIETOK
MIPOKAPHOT M 3YKAPHOT; OJHOKIETOYHBIX H
MHOTOKJICTOUHBIX ~ OPraHW3MOB,  BH/OB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH
MIPOILIECCOB OOMEHA BEIIECTB U IPEBPAIICHUS
SHEPruu B KJIETKE, ¢dorocunTe3a,
IUIACTUYECKOTO M JHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, Mmeiio3a,
OILJIO/IOTBOPEHUS], PAa3BUTUSI U Pa3MHOKEHHS,
WHAWBUAYaJIbHOTO pa3BUTHUA Oopranusma
(oHTOTEHE3a), OOpHOBI 3a CyIECTBOBaHUE,
€CTECTBEHHOr0 0TOOpa, BUA000pa3oBaHus,
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpejie
0OUTaHWS, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOITIOTCHHBIX M3MEHEHHH B HKOCHCTEMAax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M
IIpeBpaleHne SHepTuu B bnocpepe;

I8  chopMupoBaHHOCTE YMEHHUS pemaTh
Ouosornyeckue 3aJa4H, COCTaBJISITh
TCHOTUIMMYCCKUEC CXEMbI CKPCIIMBAaHUA JId
Pa3HbIX THUIIOB HACJICAOBAHUA IPU3HAKOB Y
OpraHU3MOB, COCTaBILSITh CXEMbI IepeHoca
BCHICCTB W DOHEPIrUM B IDKOCUCTEMAX (uenn
IIUTaHUs, ITHIICBBIC CeTI/I)

OK 02. Hcmoan3oBaTh
COBpPEMEHHBIC CpEJICTBA

MOWCKa, aHalu3a |
HHTEepIpeTanuu
wHpOpMAIIU u
UH(OPMAIMOHHBIE
TEXHOJIOTUH Ut
BBITIOJTHEHHS 3amaq
poheCCHOHATBHOMN
JIeITeIIbHOCTH

119 chopMUPOBAHHOCTh YMEHHMI KPUTHUECKU
OlleHMBaTh MH(OPMAIMIO OUOJIOTHYECKOTO
COJIepKaHMs, BKJIIOYAIONIYIO MCEBIOHAYYHBIE
3HAHMS U3 Pa3JIMYHBIX UCTOYHHMKOB (CpEACTBa
MaccoBOH HH(OPMAINH, HAYIHO-TIOMYJISIPHBIE
MaTepualibl); WHTEPIPETHPOBATh STHYECKHE
aCIeKThl COBPEMEHHBIX HCCIIEOBaHUN B
Ouonornu,  MeauIMHE,  OMOTEXHOJOINH;
paccmarpuBarh TJI00AJIBHBIE HKOJIOTHYECKHE
Ipo0JIeMBI COBPEMEHHOCTH, ()OPMHUPOBATH 110
OTHOIIEHHIO K HUM COOCTBEHHYIO MTO3HIIHIO;

Tema 1.1.

Buonorust xak Hayka. OOmiast xapakTepHCTHKa
SKA3HU

Tema 1.2.
CrpyKTypHO-(pyHKIIMOHAIbHAS
KJIETOK

Tema 1.4.

OOMEH BelIeCTB W NpPEBpalICHHE HSHEPTHU B
KJIETKE

Tema 1.5. JKusHeHHBIH LMK KJICTKH. MHTO3.
Meiios

OopraHu3anus

«Pemienne 3a1a4 Ha ompejieNieHue
MOCJIEI0BATEILHOCTH HYKJIEOTH/IOB,
aMUHOKHUCIIOT B HOPME M B Cllyuae W3MEHEHUS
nociiefoBareabHocT HykieoTuoB JJHK»
«PemieHue 3agay Ha OIpenesieHHE BEPOSITHOCTH
BO3HMKHOBEHHUS HACJIEACTBEHHBIX MIPU3HAKOB MPHU
MOHO-, ITU-, IOJUTUOPUITHOM ¥ aHATH3HPYIOLIEM
CKpEIIMBAHUH, COCTABJIICHUE TIE€HOTUIUYECKHUX
CXEM CKpEIIUBaHU»
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10 chopmMupoBaHHOCTH YMEHUH CO3/1aBaTh

COOCTBEHHBIE MNHUCbMCHHBIC u YCTHBIC

COOOIIEHUsT Ha OCHOBE OHOJIOTMYECKON

HH(bOpMaHPIH N3 HCECKOJBKHUX HWCTOYHHKOB,

Tema 1.3.  CrpyKTypHO-(QYHKIMOHAIEHBIE
(haKTOpHI HACIIECTBEHHOCTH

Tema 2.1.CtpoeHne opranuszma
Tema 2.2. @opMbI pa3MHOKEHUS OPTaHU3MOB

«Pemrenue 3aJa4 Ha OIPCACIICHUEC BEPOATHOCTU
BO3HUKHOBCHHA HACJIICACTBCHHLIX NPU3HAKOB MIPpU
CHCIIJICHHOM HacCJICAOBAHHUH, COCTaBJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIUBAHUA»

«Pemenune 3amady Ha MOHO- U L[I/IFI/I6pI/IZ[HOC
CKpCIINBAHUC >

IpaMOTHO HCTIONb30BAThH TIOHSATUHHBINA
Tema 2.3.
annapar GuosoruH OHTOreHe3 pacTeHU, SKUBOTHBIX U 4eJI0BEKa KonTtponbHas pa6ota Nel «Teopuu 3BOIOLUM
Tema 2.4. 3aKOHOMEPHOCTH HACIETOBAHUS
Tema 2.5, CoemwrenHoe — HacnenoBaHue | IIpodeccroHanbHO-OpHEHTHPOBAHHOE
MPU3HAKOB npakTHYecKkoe 3aHsTne « OTXO0ABI IPON3BOICTBAY
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTH [IpodeccronanbHO-OpUEHTUPOBAHHOE
npakTHyeckoe 3ausiTne «DakTopbl, CHIKAIOIINE
Tema 3.1. Hcropusi 3BOJIONMOHHOTO Yy4YeHUS. | pabOTOCIOCOOHOCTh B YCIOBHSIX OCYIIECTBICHUS
Miukpo3BoIonus npodecCHOHANBHON JIeSITEIIbHOCTH: IyM,
Tema 3.2. MakposBosrouus. BosHukHoBeHne u | Temneparypa, Gpuznueckas HarpysKa»
pa3BUTHE KU3HU Ha 3emiie
Tema  3.3. IlpoucxoxnenuedenoBeka — | CamocrosrensHas pabota Nel«BHOTEXHOMOTHS
AHTPOTIOTEHE3 Kak Hayka ¥  npom3BoacTBO.  OCHOBHBIE
Tema 4.1. Dxomormueckne (GaxkTOpsl W CPEAbl | HAIPABICHHS COBPEMEHHOH OMOTEXHOIOTUI
JKU3HU 3ammTa Kkeiica: IlpeacraBneHue pe3ynbTaTOB
Tema 4.2. Ionymsius, coobmiecTBa, | pemeHns KeHCoB (BRICTYIUICHUE C TIPE3CHTALINCH)
9KOCHUCTEMBI
Tema  4.3. Buochepa -  riobanbHas
9KOJIOTHYECKAs CUCTEMA
Tema 4.4. BausiHue aHTPONOTEHHBIX (AKTOPOB
Ha Ouochepy
Tema 4.5. BnusiHue conuanbHO-3KOJIOTHYECKUX
(hakTOpPOB Ha 3/I0POBBE YEITOBEKA
Tema 5.1. BHOTEXHOJIIOTHH B KU3HU KaXI0TO
Tema 5.2. DBHOTEXHOJOTMM U TEXHUYECKUE
CHCTEMBI
5 Tema 1.2.
IIS npuobperenne ombITa NPUMEHEHUS CTpyKTYpHO-hYHKIHOHATEHAS opramsamw | o o 5
OK 04. DddexTuBHo | OCHOBHBIX METOJOB HAYYHOrO MO3HAHMS, | KIeTOK p YJAPHBIM  yPOBCHDL  OpraHu3aliu

BSaHMOIleﬁCTBOBaTL n
pa6OTaTB B KOJIJICKTHBEC
U KOMaH/JIC

HCTIONIb3YEMBbIX B OWOJOTHU: HAOJIOJNEHUST |

OIMMCaHWA JKHUBBIX CHUCTEM, IIPOLECCOB U

HBHGHHﬁ; OpraHu3zanumn n IpoBEACHUSA

OHOJIOTHYECKOTO IKCIICPUMEHTA,

Tema 1.5. J)KusHeHHBIH LMK KJIETKH. MHUTO3.
Meiios

xuBoro. Kierka»

Tema 2.1.Ctpoenne opranuszmMa
Tema 2.3.0HTOreHe3 pacTEHHH, >XMBOTHBIX W

«Pemrenue 3a1a4 Ha OIPCACIICHUE BEPOATHOCTU
BO3HUKHOBCHHA HACJIICACTBCHHBIX IIPU3HAKOB IIPH
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BBIABMKCHMU THUIIOTE3, BBIABJIICHUA
3aBUCHUMOCTHU MCKIY uccieyeMbiMu
BCIIMYNHAMU, 00BIICHEHUS TMOJTYYCHHBIX

pe3yIpTaToB M (hOPMYTHPOBAHHS BBIBOJIOB C
HCTIOTb30BaHUEM HAYYHBIX IOHATHH, TCOPHA
U 3aKOHOB

4eJoBeKa
Tema 2.4. 3akOHOMEPHOCTHU HACIEJOBAHUS

MOHO-, JHU-, HOJII/IFI/IGPI/IHHOM 1 aHAJIU3UPYIOUIEM
CKpCIIMBAHNH, COCTABJICHUC TI'CHOTUINYCCKUX
CXEM CKpCIIMBaHUI»

Tema 2.6. 3aKOHOMEPHOCTH H3MEHIYHUBOCTH

«Pemmerne 3amad Ha MOHO- ¥ OUTHOpHIHOE
CKPCIIIBAHNE)

Tema 3.1. HMcropus 3BONIOLUOHHOTO YYECHHS.
MuxkposBonronus

Tema 3.2. MakpoaBodonusi. Bo3HUKHOBEHHE U
pa3BHUTHE )XHU3HU Ha 3emiie
Tema 3.3. IlpoucxoxaeHue
AHTPOTIOTEHE3

YCJIOBEKa  —

Kontponbnas padora Nel«Teopuu 3BOIOIUI

Tema 4.4. Brnusiare aHTPONOTEHHBIX (aKTOPOB
Ha Omocoepy

[MpodeccroHaIbHO-OPUEHTHPOBAHHOE
IpaKTHYecKoe 3aHATHe «OTXOABI IIPOM3BOICTBAY

Tema 4.5. Bausune conuaabHO-3KOJIOTHYECKUX
(hakTOpOB Ha 3I0POBBE YCITOBEKA

[IpodeccronanbHO-OpUEHTUPOBAHHOE
npakTudeckoe 3auaTre «DaKkToOpbl, CHUKAOIINES
paboTococOOHOCTh B YCIIOBUSIX OCYIIIECTBICHUS
npoheCCHOHATBHOMN JCSITCIBHOCTH: IyM,
Temrieparypa, Gpu3uueckas Harpys3Ka»

Tema 5.1. BHOTEXHOJIOTHUH B )KU3HU KaXKIO0TO

CamocrosrenpHas padora Nel «buorexHomorus
Kak Hayka ¥  npon3BoAcTBO.  OCHOBHBIE
HaIpaBJIeHUS COBPEMEHHON OMOTEXHOIOT UM

Tema 5.2. BHOTEXHOIOTHM ¥ TEXHHUYECKHUE
CHCTEMBI

3amura Kkeiica: [IpencrtaBieHue pe3ynbTaToOB
peneHus KelCcoB (BBICTYIUICHHE C TIPE3eHTalNeH)

OK 07. CopeiicTBOBaThH

COXPaHEHHIO
OKpy>Karouieil  cpenpl,
pecypcocOepexeHuto,

NPUMEHSTh 3HAHUSA 00
M3MEHEHHH  KJIMMara,
TPUHLUIIBI
OepeKITHBOTO
MPOU3BOJICTBA,

3¢ peKTuBHO
JeHcTBOBATh B
Ype3BBIYAHHBIX
CHUTYaIUsIX

7 cpopMupOBaHHOCTH YMEHHSI TPUMEHSTH

IMOJIYYCHHBIC 3HAaHUA JUIA 00BICHEHUS

OMOIIOTUYECKUX TPOIECCOB W SIBICHUH, IS
NPUHATUS ~ TPAKTUYECKUX  PEIICHHH B
MOBCEIHEBHOM >KM3HU C IENIbI0 00ecTieueHust
0€30MacCHOCTH CBOETO 3/I0POBbSI M 3I0POBBS
OKPY KaFOIIAX JOJICH, COOIOICHAS
3I0pOBOTO 00pa3a JKU3HHU, HOPM I'PaMOTHOTO
TOBEJICHUSI B OKpYXKalollel NPUPOIHON Cpelie;
IIOHHUMAaHUEC HCO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUA
OWOJIOTHH U

JIOCTHKEHUH  COBpEMEHHOM

OHOTEXHOJIOT Ui JJIA pauOHAJIBHOTO

Tema 4.1. Dxonormueckre (GakTOpel W CPEIbl
KU3HU

Tema 4.2. Tomysus, coo01ecTBa,
9KOCHUCTEMEI
Tema  4.3. bBuochepa -  riobanbHas

9KOJIOTHUUECKasl CUCTEMA
Tema 4.4. BausiHue aHTPONOTEHHBIX (AKTOPOB
Ha Omocdepy

[IpodeccronanbHO-0pUEHTUPOBAHHOE
npakTHYecKoe 3aHsTHe «OTXOIBI TPOU3BOJICTBAY

Tema 4.5. Biausguaue conuaabHO-3KOJIOTHYECKHUX
(hakTOpOB Ha 3I0POBHE YEIIOBEKA

[podeccroHanbHO-OpUEHTUPOBAHHOE
MpakTHYecKoe 3aHsaTHe «DaKTOPhl CHIXKAOIINE
PpaboTOCIOCOOHOCTh B YCIOBHUSIX OCYIIECTBICHUS
npodhecCHOHABHOM JIeSITEIbHOCTH: IyM,
TeMIieparypa, GpU3ndecKas Harpys3Ka»
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MIPUPOOTIOTH30BAHMUS
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