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Paboyas nporpamma yuyeOGHOM AUCHHTTIMHBI pazpaboTaHa Ha OCHOBE:

- DeepalibHOrO  rocy1apcTBEHHOIo  00pa3oBaTeIbHOTO cragapra (panee -OI'OC) no
CIICIHATIBHOCTH  CpeiHero  mnpodgeccuonansuoro  obpaszosanust  (namee  CITO)  09.02.01

KOMITBbIOTEpHBIE CHCTEMBI M KOMITIEKCHI YTBEPIKICHHOTO npukazoMm Munobpnayku Poccuiickoi

®enepannn ot 15.11. 2023 N°863 (3aperncTpupoBanubiM B Munocturnmu Poceun 15.12.2023
N°76433);

-DenepanbHOr0  rocynapcTBEHHOro  00pa3oBaTeNbHOTO CTaHjapra CpeaHero  o0uero
00pa30BaHMsl, YTBEPKIEHHOTO MPHKA30M MunucrepctBom obpa3zoBanus u Hayku PoccHitckoit

Oenepanun ot 12 mast 2019 r. N° 413 (C MBMEHEHHUSIMHU U JIOTIOJIHEHHUSIMU OT 27 nekabps 2023
r.);

-OenepanbHoii 00pazoBaTeNIbHOIN [IPOrpaMMbl CpeJIHEro oOIIEero o6pa3013anu§1, YTBEPKICHHOM
npukKazoM MunnpocBewmenuss Poceun ot 18.05.2023 r. N°371 pea.or 19.03.2024)
3apEruCTpUpoOBaHHOIO B MuHiocte Poccun 12.07.2023 N°72428

- IIpumepnoii paGoueii MporpamMMel 001eoOpazoBaTeIbHON YUEOHOM JUCUMUIUIMHBI « BUOTOTHS
JUIS TPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHM3aIMil (yTBEpKAcHa Ha 3acenanuu CoBeTa 110
OLUCHKC COACPXaHHWS M KayecTBa NPHUMEPHBIX paboyuX InporpamMm o0011e00pa30BaTENbLHOIO U

COLMHATIPHO-TYMAaHHUTAPHOI'0 LIHKJIOB cpeaHero npodeccuoHanbuoro obpasosanus GI'BOY JII1O
WPTIO TIpotoxon N°6 ot «18» anpens 2025 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM IMPOI'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «BUOJIOT US1»

1.1. MecTOo IMCUMIUVIMHBI B CTPYKType 00pa3oBaTebHOH MPOrpamMMbl
CI10

OoOweoOpa3oBarenpHas AucuuIIMHa «buonorusy sBiasercs o0sA3aTeIbHOU
4acThi0 0011e00pa30BaTENbHOrO ILUKJIA 0011e00pa30BaTeIbHON MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO nmo cnenuanbHOCcTH «KOMIBIOTEPHBIE CUCTEMBI U
KOMILJIEKCHD»

1.2. Hesu u IuIaHUpPyeMble Pe3yJbTAThl OCBOCHUS JUCHUILIHHBI:

Hean: ¢opmupoBanre y CTYIEHTOB MPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIMOHAIFHOM OpraHu3alliy KUBBIX CUCTEM PA3HOTO pPaHra Kak OCHOBBI MPUHSTHS
pelIeHUd B OTHOIIEHUH OOBEKTOB KMBOM MPUPOJIBI U B IPOU3BOICTBEHHBIX CUTYAIUSX.

3anayu:

1) chopmupoBaTh MOHMMAHUE CTPOCHUS, MHOTOOOpa3usi U 0COOCHHOCTEMN KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alUU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpele, LIEJOCTHOM HAy4YHOM KApTUHBI MHUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS ONPENEATh KUBbIe OOBEKTHI B MPUPOJE; MPOBOIUTH
HaOJIOJICHUST 3a JKOCUCTEMaMH JISl BBISIBJICHUS E€CTECTBEHHBIX W AHTPOIOTEHHBIX
W3MEHEHUM, HHTEPHPETUPOBAThH PE3YIbTaThl HAOIIOEHUH,

3) cdopMupoBaTh HABBIKM  MPOBEACHUS  MPOCTEUIIUX  OMOJOTMYECKUX
AKCIIEPUMEHTAIIbHBIX UCCJICIOBAaHUMN C COOIOICHUEM MPaBuil 0€30MacHOTO OOpaleHus
C 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh yMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEICTBUS CBOEH AEATEILHOCTH IO
OTHOIIICHUIO K OKpYyXKalollel cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
co0JIroAaTh Mephl MPO(HITAKTUKY 3a00I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAYUMOCTH JOCTUKEHUM OMOJIOTHYECKOM HAYKH U
TEXHOJOTUA B TPAKTUYECKON [EATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX
MEIUIIMHCKHUX TEXHOJIOTUH U arpoOHOTEXHOIOTHH.



1.2.2. IInanupyemble pe3yabTaThbl OCBOCHHUS 001e00pa3oBare/bHON qucHunInHbI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO
Kox n IlianupyeMble pe3yabTaThl OCBOEHHS AUCHHIIAHDI
HAMMEHOBAHUE
}opmupyembIx O6ume’ JIMCHMIIMHAPHBIE
KOMIIeTeHIINIi

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HaHWE I[EHHOCTH MAacCTEepCTBa,
TPYIOIO0ue;

- TOTOBHOCTBH K aKTHBHOH J€ATEIHHOCTH TEXHOJOTHYECKOH

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOATEIBHO  BBIMOJHATH  TaKylO
NIeSTeTbHOCTb;
- UWHTEpeC K pasnuvHbeIM chepam npodeccHoHATBHON

JeSITENIbHOCTH,
OBnazneHne yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
JEHUCTBUAMMU:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

- CaMOCTOATENIbHO (OpMYIHpPOBaTh U  AKTYaJIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEeAeNATh LEeIN ACSITEIbHOCTH, 3a/laBaTh IapamMeTphl U
KPUTEPUU UX TOCTHKEHUS;

c(OpPMUPOBAHHOCTh 3HAHWA O MECTE W POJIM OHOJOTHH B
CUCTEME HAy4YyHOTO 3HaHWSs; (YHKIMOHAIBHONH TPaMOTHOCTHU
YeJIoBeKa ISl PEIICHHUs )KU3HCHHBIX MPOOIIeM;
C(OPMHPOBAHHOCTh ~ YMEHUS  PacCKpHIBATh
OCHOBOIIOJIATAIONIMX OUOJOTHYECKUX TCPMHHOB M TIOHSTHIA:

COACPIKAHUC

JKU3Hb, KJIETKa, TKaHb, OpraH, OPraHU3M, BHJ, IOIYJISIHS,

JKocucTeMa, OuoreHos, Ouocdepa; wmeradonmusM (oOMeH
BEILIECTB u MIpEeBpaIICHIE JHEPTUN), roMeocTa3
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTypHast

opranu3anus )XUBbIX CUCTEM, TUCKPETHOCTL, CAaMOPET YIS,
CaMOBOCIIPOU3BCACHUC (perOJIYKLII/IH), HaCJICOCTBCHHOCTD,

U3MEHYMBOCTb, DHEPrO3aBHUCHUMOCTh, pOCT U Ppa3BUTHE,
YpOBHEBAsI OpraHU3aIHs;
chOpPMUPOBAHHOCTh ~ yYMEHHUs  PacKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpUMd U THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAFOIIINE

! YkasblBatoTcs AMUHOCTHBIE M MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmmpyembie o0buieobpa3oBaTeibHON ANCLUUNANHON

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cootBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




- BBIABIIATD 3aKOHOMCPHOCTHU u IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTL KOPPCKTUBBI B  ACATCIIBHOCTH, OLCHUBATH
COOTBECTCTBHC PE3YyJIbTAaTOB OCIIAM, OLICHUBAThb pUCKHA
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBAThb Kp€aTuBHOC MBIIIJICHUE Inpu  peUICHUN

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HcCCIeI0BATEIbCKHE eCTBHSI:
- BJIAJETh HABBIKAMU  y4EOHO-HCCIICIOBATEILCKOH U
IIPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU pa3pelleHus Ipodiem;

- BBISIBJIIATH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IG CBA3HU nu
aKTyaJII/I3I/IpOBaTI) 33.,[121‘-1}/, BBIABHUT'aTh FI/IHOTGSy cec peHIeHI/ISI,
HAaXOJUTh  apryMEHThl Ui  JOKa3aTeJbCTBA  CBOMX
YTBEPIKICHHIA, 331aBaTh MIApAMETPbl K KPUTCPUH PEILICHHSI,

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJE pCIICHHUS 3a7auu
pe3yJbTaThl, KPUTUYECKH OICHHBATh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeThb

MMPAKTUYCCKYIO obnactu KHN3HCACATCIIbHOCTH,

HepeHOCI/ITB 3HAHUSA B HOSH&B&TCJ’ILHYIO nu
- YMGTI) I/IHTerI/IPOBaTB 3HAHUA U3 paSHI)IX HpeleeTHI)IX
o0OJacTen;

- BBABUTaTh HOBBIE WJAEU, TNpeIaraTh OpPUTHHAIbHBIE
MOJIXO/IBI U PELICHHUS;

- CIOCOOHOCTh HX MUCIOJB30BAaHHS B II03HABATEILHOU U
COIIMAIBLHOM IPaKTUKE

Oouosornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoBa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIbl HX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

NpUOOpETeHNE OMbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'O ouosioruu:

II0O3HAaHUA, HCIIOJIb3YCMbIX B

Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

HBHCHHﬁ; opraHu3anuu W IM[MPOBCACHUA OMOIOTMYECKOTO
OKCIICPUMCHTA, BBIABHKXCHHUA THIIOTC3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCJIIMYUHAMU,

OOBSICHEHHUS TOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIMPOBAHUS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATHN, TEOPUU M

3aKOHOB;
chOpPMUPOBAHHOCTh ~ YMEHHsSI  BBIICSATH  CYIIECTBEHHBIC
OpU3HAKKW BHUPYCOB, KJIETOK MIPOKAPHOT M  DYKApHUOT;

OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOI'COIIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BeHIECTB U TMPEBpAIlllEHUS DSHEPrUU B KIETKE,
(boTocuHTE3a, TMIACTUYECKOTO M JHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOJ0TBOPEHUS, Pa3BUTHUS U
Pa3MHOKCHUS,

WHIAWBUAYAJIBbHOT'O pa3sBUTHA

(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO

opraHusma

otbopa, BU000pa3oBaHus, MPUCIOCOOTIEHHOCTH OPraHU3MOB
K cpeae oOuTaHwus,
aHTPOIIOT€HHBIX

BIUSHUSL KOMIIOHEHTOB 3KOCHCTEM,
HKOCHUCTEMAx  CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB U MPEBPAILIEHHE YHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3aJ]1a4yH,
COCTABJISITh TE€HOTHITUYECKHUE CXEMBI

U3MEHEHUH B

CKpC€IIMBaHudg I
Pa3HbIX THIIOB HACJICAOBAHUA IMPHU3HAKOB Yy OpPraHHU3MOB,
COCTaBJISITb  CXEMbl TICPpCHOCA BCHICCTB U

OKOCHUCTEMAX (I_ICHI/I IUTaHus, IMUIICBLIC CeTI/I)

DPHEPTrUU B




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeCTBa MOUCKA,
aHaJu3a u
UHTEPIIPETANN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM M OOILECTBEHHOU

KYJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

CITOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHHE SI3bIKOBOM W YHUTATEIILCKOW KYJIBTYPBI
KaK CpEACTBa B3aUMOJICHCTBUS MEXKIYy JIIOJbMH M TO3HAHUS
MUpa;

- OCO3HAHWE IIEHHOCTU HAyYHOH NEATEeThHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO u MCCJIEI0BATEIbCKYIO
JeATEeTbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

OBnazneHre yHUBEPCAIbHBIMU Y4eOHBIMH IO3HABATEIbHBIMU
IEUCTBUSIMU:

B) padora ¢ undgopmanmeii:

- BJIaJICTh HABBIKAMHU TOTY4YCHUS MHPOPMAIIMH U3 UCTOYHHKOB
pa3HbIX THWIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh IOHUCK,
aHaJ u3, CHUCTEMATH3allMI0 W HWHTEPIpETauio HHPOpMAIUU
pa3IUYHBIX BUIOB U (DOpPM Mpe/ICTaBICHNUS,

- CcO37aBaTh TEKCTHI B pPa3MYHBIX ¢opMarax C Y4ETOM
Ha3HauYeHUs WHGOpPMAIMU W 1IEJIEBOM ayJIUTOPUU, BHIOWpas
ONTUMATBEHYIO0 (POPMY IIPEICTABICHUS U BU3yaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(OpMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HCIOIb30BaTh cpencTaa UH(OPMAIMOHHBIX i
KOMMYHUKAITHOHHBIX TEXHOJIOTHUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX |

OpraHn3allMOHHBIX 3aga4 (¢

COOTIOIEHNEM TpeboBaHMit IPTOHOMUKH, TEXHUKHU
0€30MMacCHOCTH, THUTHCHBI, PEeCypcOCOEepeKEeHHS, MPABOBBIX M
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;

- BJIaJICTh HABBIKAMM PACIIO3HABAHUA W 3allIUTHL I/IH(bOpMaIII/II/I,

cOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATH

UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHUS, BKIIOYAOLIYIO
IICEB/IOHAYYHbIC  3HAHUSA W3

PA3JIMYHBIX HUCTOYHHUKOB

(cpencTBa MaccoBOW HMH(POPMALMU, HAYYHO-TOMYJISPHbIC
MaTepHabl);

COBPCMCHHBIX

WHTEPIPETHUPOBATH
HUCCIENOBAaHUNA B

OTHYCCKHUC ACIICKTHI

Oouonoruu, MeIUIUHE,
OMOTEXHOJIOTHH; PacCMaTPUBATh INI00AbHBIE SKOJIOTHYECKHE
npo0JsieMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIIECHHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;

coOCTBEHHBIC

c(hOpMUPOBAHHOCTh  YMEHHI

YCTHBIE

CO31aBaTb

MMCbMEHHBIE U cooOmIeHnuss Ha  OCHOBE
Ouosiornueckoil MH(OpPMAIMU U3 HECKOJbKUX HCTOYHHUKOB,

I'paMOTHO HCIIOJIB30BATb MOHSATUUHBIN alrapar Oonoaoruu




nH(GOPMaLIMOHHON 6€30MaCHOCTH JIUYHOCTH

OK 04. DddexTrBHO

B3aUMO/ICHICTBOBATh
u paboraTh B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,
-OBJIaJICHHUC

HpOGKTHOﬁ u COHHEU'II)HOfI JACATCIIBHOCTH,

HaBbIKaMU y4eOHO-UCCIIeI0BATEIbCKOM,
OBJ1agenue

JAeHCTBUSIMU:
0) coBMecTHAasI 1eATeJIbHOCTD.

YHUBEpPCAJIbHBIMHA KOMMYHUKATUBHBIMU

- TOHMMAaTh W HCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOU H
WHAUBUAYAIbHON paboThI;
- MIPUHUMATD LETH
OpraHU30BBIBATH M  KOOPIUHUPOBATH
JOCTMDKCHHIO: COCTAaBJIATh IUIAH JICUCTBUH, pacrpeacisiarTh

COBMECTHOM JCATCIIbHOCTH,

NEUCTBUSL 1O €€

pOJIM C yYETOM MHEHMH YYaCTHUKOB OOCYXXJaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboTy B YCIOBHAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJISATh INO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B
pa3IMYHBIX IOPOSBIATL ~ TBOPYECTBO U

B006pa>1<eHHe, OBITh HWHHUIINaTUBHBIM

CUTyanuiax,

OBJ1agenne
JelCTBUSIMU:
') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

YHUBePCAJIbHBIMH peryJsiTHBHBIMH

- IPUHMMATh MOTUBbI M apryMeHTHl JPYIHX JIIOJIed Ipu
aHaJIU3e Pe3yJbTaToOB JEATEIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYroro
4eJI0BEKa

HpHOGpCTCHI/Ie OIllbITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHMU, HCIIOJIB3YCMbIX B OHOJIOrUN:
Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

SABJICHHI; OpraHU3allMd ¢ TPOBEICHHUS OHOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXIY UCCIIEyEMbIMU BEJINYUHAMU,

OOBSICHEHHUS TIOJYYCHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX TOHATUN, TEOPHH H
3aKOHOB




OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSATH
3HaHUS 00

HN3MEHCHHH KJIMMaTa,

TIPUHITAITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c(popMHUPOBAHHOCTH HKOJOTHUECKONW KYIbTYpPbI, TOHUMAaHUE
BIMSHUS ~ COLMAIbHO-DKOHOMHUYECKMX  IIPOLECCOB  Ha
COCTOSIHHE NPUPOJHOM M COLHMAIBHOM Cpelpl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUN B OKPYKAIOIICH
cpele Ha OCHOBE 3HAHMS LeJied YCTOMYMBOIO PA3BUTHSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JEHCTBHM, IPUHOCIIIMX  Bpex
OKpYKaroIleH cpese;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTUIECKHEC
NOCEACTBUS MPEIIPUHUMAEMBIX JIEHCTBUI, MpeaoTBpallaTh
UX;

- paclIMpeHHE OmIbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COLIMAJILHON JAeITEIFHOCTH

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATDH MOJIyYCHHBIE 3HAHUS
UL OOBSICHEHHSI OMOJIOTMYECKUX MPOILECCOB M SIBICHUM, IS
HOPUHATHS IPAKTUYECKUX PELIEHUH B ITOBCEJIHEBHOM >KU3HU C
Henblo  obecriedyeHus 0€30IaCHOCTH CBOErO  370POBBbSI U
3/10pOBbsl  OKPYXAIOUIMX JIIOJEH, COOJIIOEHUS 3]I0pOBOrO
o0pasa KU3HHU, HOPM I'PaMOTHOT'O MOBEICHUS B OKpYKaroIlen
IPUPOIHOMN cpene; IOHUMAaHUE HE00X0IMMOCTH
UCIIONIb30BAaHUSl  JIOCTH)KCHUI COBPEMEHHON OWMONOTHH H
OMOTEXHOJIOTHH JIsl pAlMOHAJIBHOTO MTPUPOI0II0Ib30BaHNUS

IIK 5.7 IIpouzBoauth
OLICHKY
WHGOPMAITMOHHOH
CUCTEMBI JUIS
BBISIBIICHHS
BO3MOXKHOCTH €€
MOJIEpHHU3AINH

- TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH U
CaMOOTIPEIEIIEHUIO; - OBJIaJIeHVE HAaBBIKaMH Y4eOHO-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM U COIIMAIbHOMN AESTEIbHOCTH; -
MPUHUMATh 1IEJIM COBMECTHOM NIEATEIbHOCTH, OPraHU30BbIBATh U
KOOPJIUHUPOBATH IEUCTBHUS 110 €€ TOCTHKCHHIO: COCTABIIATH TIIaH
JICUCTBUM, pacipedeisiTh POJIU C yUYETOM MHEHUN YYaCTHUKOB
0o0cyXIaTh pe3ybTaThl COBMECTHON paOOThL; - KOOPIUHUPOBATH H
BBITOJIHATH Pa0OTy B YCIIOBUSAX PEAIbHOTO, BUPTYAIBHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS; - OCYIIECTBIISATh TIO3UTHBHOE
CTpaTeTUYECKOE TIOBEICHNUE B PA3JIMIHBIX CUTYAITUSIX, IPOSIBISITH
TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIINATHBHBIM

- chopMHpOBaTh YMEHHUsSI CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIE U
YCTHBIE COOOIICHHS Ha OCHOBE OMOJOrMYecKOHM HMHGpOpMaluu U3
HECKOJIBKMX HCTOYHHKOB, TPaMOTHO HCIOIb30BaTh MOHATHHHBINA
anmapat OWOJIOTHH; - YMETh BBIABHTaTh THMIIOTE3bI, MPOBEPSTH MX
3KCIEPUMEHTAIbHBIMU cpencTBamy, (hopmynupys Lesb
HCCIIEI0BAHNS, aHAIIM3UPOBATh IIOJIYYEHHBIE PE3YyJbTaThl U JENATh
BBIBOJIBI;




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA30OBATEJBLHOM

JUCHUTIIMHBI

2.1. O0beM AUCHUNIMHBI U BUbI y4e0HOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbl THCIATLIAHBI 72
TEOPETUIECKOe 00yUeHHE 38
[Mpaktuueckue/ 1adOpaTOpHBIC 3aHITUS 30
CamocTosTenpHas pabora 2
IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (0OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 4
Pasznes 1. KiieTrka — cTPyKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOTO
Tema 1.1. OcHoOBHOE co/lep:KaHue OK 2
Buonorus kak TeopeTnueckoe o0yueHue: 2
Hayka. O0masi | CoppemeHHBIC OTpACIN GHOTOTHYECKHX 3HAHHIT. CBSI3b GHOIOTHH C APYTUMHI HAYKAMI: OHOXUMUS,
XapaKTepUCTUK |Guodusuka, OnoHuka, reaoreorpadus u ap. Poias u mecTo 6nonoruu B GopMupoBaHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O0I1as xapakTepUCTHKA KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMUYECKUN COCTaB KIJIETOK

Tema 1.2. OcHoBHOE co/lep:KaHue OK-1
CTpyKTypHO- Teoperuueckoe od0yueHue: 4 OK-2
¢ynxkuuonanbn | Kinerounas reopust (T. IlIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJI0KEHHSI COBPEMEHHOI OK-4
asl OpraHu3anus | KJIETOYHOM TEOpUHU. TUIIBI KIETOYHOW OPraHU3aLUU: IPOKAPUOTHYECKUM U DYKapUOTUYECKUH.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe PoKapuoTHUeCcKoH KieTku. CTpoeHue

syKapuoTHueckol kieTku. Hexkiierounsie popmbl )kU3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHSA: 2

[Ipnobperenre onpITa MPUMEHEHUS TEXHUKH MUKPOCKOTTMPOBAHHUS TIPU BBITOJIHEHUH JIA0OPAaTOPHBIX

pabor:

JlaGoparopHas

1. Jlaboparopnas pabota «CTpoeHUe KIETKHU (pacTeHHUs, )KUBOTHbIE, TPUOBI) U KJIETOYHBIC BKIFOUCHUS
(kxpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILJIACTHI)»

[ToaroroBka MUKpOMpENapaToB, HAOIIOACHHE C TOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3TUYHI MEXKIY

M3y4aeMbIMU 00beKTaMH, (POPMYIHPOBAHUE BHIBOJOB

IpakTHyecKue 3aHATHS: 2

Bupychubie u 6akrepuanbhbie 3a00seBanus. O01Me TPUHIUIBI HCIOJIb30BAHUS JI€KaPCTBEHHBIX BEIIECTB.

OcobeHHOoCTH TPUMEHEHUSI aHTHONOTHKOB. [IpecTaBieHne yCTHBIX COOOIIEHUI ¢ TPE3CHTAINEH,

MOJATOTOBJIEHHBIX IO MEPEYHIO HCTOYHHUKOB, PEKOMEHIOBaHHBIX MPEI0/1aBaTeIeM
Tema 1.3. OcHoBHOE coep:kaHue OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2




¢yakmmonaasn | Xpomocomuas teopust T. Moprana. CTpoenue XxpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTUYHBIE U
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJ/IEHHUE B KIIETKE, X CTPOCHUE U (PYHKIIMH. MaTpUyHbIE MPOLIECCH B KJIETKE: PEIUIMKALUs, OMOCHHTE3
™ Oernka, permapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA
IIpakTnyeckue 3aHATHA:
Pemenue 3ana4 Ha onpenesieHNe NOCIEN0BATEIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHUs MOCNIe10BaTeIbHOCTH HyKiieoTua0B JJHK
Tema 1.4. OcHoOBHOE coJep:KaHue OK-2
OOmen BemiecTB | Teopernueckoe odyuenmue:
u npespamenue | [Tonstue MeTaboaM3M. ACCUMUIISIUS U TUCCUMMIALINS — AIBE CTOPOHBI MeTabonu3ma. Tumnel ooMeHa
JHEepPrum B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3poOHBIN 1 aHa’poOHBIH. [InacTnueckuii oomMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHue OK-2
JKuzneHnbIii TeopeTnueckoe ody4eHue: OK-4
LHMKJI KJIeTKH. Kierounslii nuki, ero nepuosl. MUTO3, €ro cTauu U NpouCcXoadiue npoueccel. buonoruueckoe
Muro3. Meiio3 3HaueHHe MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B meitoze. Kpoccunrosep. buonornueckuii
CMBICII MeW03a
Paspnen 2. Crpoenue u GpyHKUIMH OPpraHu3mMa
Tema 2.1. OcHoBHoOe€ co/Jiep:kaHue OK -2
Crpoenue Teoperuueckoe oGydenue: OK-4
OpraHm3ma MHOroK1eTOYHbIE OPTaHnu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpraHHU3MeE.
I'omeocTa3 opranusma u ero nojAepKaHue B MPOLIECCE KU3HEAEATETbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue OK -2
Dopmbl TeopeTnueckoe o0yueHue:
Pa3MHOKeHUs1 ®opmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyoBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHUSL.
OpraHu3moB ITonoBoe pazMHOkeHHUE. ['ameTorenes y uBoTHbIX. CriepmaToreHes u ooreHes. CTpoeHHE OJI0BBIX
kJ1eToK. OII010TBOPEHNE
Tema 2.3. OcHoBHOe coaepkaHue OK -2
OuTorenes TeopeTnueckoe o0y4eHue: OK-4
pacTeHui, WuauBuyanbHOE pa3BUTHE OPraHu3MOB. DMOpHoreHes u ero craguu. [loctamOproHanbHbIN TepHO.
KMBOTHBIX H Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YeloBeka. [IpsMoe u Hempsimoe pa3BUTHE.
Je10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOE coep:KaHue OK-2




3aKoHOMEpPHOCT
U HACJIeIOBAHUS

TeopeTnueckoe o0yueHue:

OcHOBHbBIE TOHATHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonsl I'. Menaens
(MoHOTHOpPHIHOE ¥ TOJMTUOPUAHOE CKpeInBanue). B3aumozeiictBue reHoB

HpaRTn'{ecmle 3aHATHUSA:

Pemenne 3aaa4 Ha OonpeaAciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBEHHBIX IIPU3HAKOB ITPHU MOHO-,
Au-, HOJII/IFI/I6pI/I,I[HOM 1 aHAIU3UPYIOIIEM CKpEIIMBAHUH, COCTABJICHUE I'CHOTUIINYCCKUX CXEM
CKpC€UIMBaHUA

OK-4

Tema 2.5. OcHoBHOE co/lep:KaHue OK-1
CuemnienHnoe Teopernyeckoe o0yueHue: OK-2
HACJICI0BAHUE 3akonsl T. Moprana. CuerieHHOe HaclieIoBaHHe TeHOB, HapyleHue cierieHus. Hacnenosanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [TOJIOM

IIpakTnyeckue 3aHATHA:

Pemenue 3aia4 Ha onpesiesieHne BEPOATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU

CLICTVIEHHOM HACJIEI0BAaHUU, COCTaBICHNE TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. OcHoBHOE co/lep:KaHue OK-1
3akonomepHocT | Teopernueckoe o0yueHme: OK -2
| N3mMeHYnBOCTh IPU3HAKOB. BUibl N3MEHUMBOCTH: HACIEACTBEHHASI U HEHACIEACTBEHHAs. 3aKOH OK-4
H3MEHYHBOCTH | TOMOJIOTMYECKUX PAOB B HacieacTBeHHOM n3meHunBocty (H.W. BaBuios). Myranmonnas teopus

M3MEHUYMBOCTH. BHUIbl MyTanmii 1 NpUYMHBI UX BO3HUKHOBEeHUA. Kapuorun yenoseka. Hacnencrsennsie

3a0oJeBaHus YeJIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeKka. bonesHu ¢ HaciaeCTBEHHON

IIPEIPACIIOIOKEHHOCTHIO. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JICUEHUU N€HETHYECKUX

3a00JIeBaHUI YeIOBeKa

IIpakTnyeckue 3aHATHA:

Pemenne 3amad Ha onpeneneHue TUIIAa MyTalluy [IPY NIepeiade HaclIeICTBEHHBIX TPU3HAKOB, COCTABIICHUE

FeHOTUITMYECKUX CXEM CKpEIINBAHUS
Paznen 3. Teopusi 3Bo/1IouNHU
Tema 3.1. OcHoBHOE coep:xaHue OK-2
Hcropus Teopernueckoe o0y4enmue: OK-4
IBOJIIOIHOHHOTO | [lepBrie sBomrononHble kKoHuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. JlapuHa.
YUYeHHS. CuHTeTn4ecKast TeOpHs SBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
Muxpossoonu | MukposBomronus. [lomynsius Kak sIeMeHTapHas eMHALA YBOJTIONNH. [ eHeTH4ecKrue OCHOBBI YBOJIIOIIHH.
s DOnemeHTapHbIe (PaKTOPHI IBOIOLKU. EcTecTBEHHBINM 0TOOpP — HaMpaBIAIONINI (aKkTOp 3BOIIOLUY.

Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOLUU




Tema 3.2. OcHoBHOE coep:kaHue OK-2
Maxkpossosroun | Teopernueckoe o0yueHnmue: OK-4
sl Makponssosntorus. PopMbl 1 OCHOBHBIE HarpaBiieHus1 MakpodBosroiuu (A H. Ceseprion). [Tytu
Bo3sHukHOBeHHME | qocTHXEHUS OHooruueckoro nporpecca. Coxpanenue 6Mopa3HooOpasus Ha 3emie.
U pa3BUTHE ['unoTe3bl u Teopuu BO3HUKHOBEHUS kM3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX IBOJIIOLIHSL.
JKU3HU Ha 3emuie | TIpokaprOTHl U 9yKApUOTHI. IIPOMCX0KIEHHE MHOTOKJIETOYHBIX OPraHu3MOB. BO3ZHHKHOBEHHE OCHOBHBIX

LAPCTB dYKapHOT
Tema 3.3. OcHoOBHOE co/lep:KaHue OK-2
Ipoucxoxaenune | Teoperuueckoe odydenue: OK-4
YyeJ0BeKa — AHTponosorus — Hayka o yesnoBeke. CucremaTiueckoe nojokeHue uenopeka. CXoACcTBO U OTIMYUS
aHTpoNoreHe3 4eJloBeKa C )KUBOTHBIMU. OCHOBHBIE CTaJUU aHTPOIIOr€HE3a. DBOJIIOLUS COBPEMEHHOT'O YEJI0BEKA.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceneHus yenoBeKa 1o IIaHeTe.

[TprucrocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSM CPEIIbI
Pa3nea 4. dxonorus
Tema 4.1. OcHoBHOE co/lep:KaHue OK-1
Jkonorudyeckne | Teoperuueckoe odoyueHue: OK -2
daxkTopbl U Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHu3MeHHast. OU3UKO- OK -7
cpeabl AKU3HH XUMHUYECKHE 0COOEHHOCTH cpell 00MTaHusl opraHu3mMoB. [IpucnocoGineHus OpraHu3MoB K AKHU3HH B Pa3HbIX

cpenax. [lonstue sxonoruyeckoro pakropa. Knaccugpukarus sxonornyeckux gaxropos. [IpaBuio

munumyma lO. JInbuxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcHoBHOE coep:kaHue OK-1
Honyasiuus, Teoperuueckoe odyueHue: OK -2
coo0uecTBa, DKOJIOrHYECKask XapaKTEPUCTHKA BHIA U TTOMYJIAIMA. DKOJIOTHYECKAs HUIIA BUIA. DKOJIOTHYECKUE OK -7
IKOCUCTEMbI xapakTepucThku nonyasunu. CoobiiecTBa u 3kocucTeMbl. buoreHos u ero ctpykrypa. CBA3u MEXIY

opranusmMamu B OnoreHose. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B d3kocucteMe. Tpoduueckre ypoBHI

IIpakTHYecKkHe 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENN 3KOCUCTEMBI. buoMacca n mpoaykiust. JKoJIorudeckue

MUPaMU/IbI YUCell, OMOMacchl ¥ SHepruu. [IpaBuiio mupamMu sl SHEPTUH.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MEPEHOCY BEIECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue OK-1




Buocdepa - Teopernueckoe o0yueHue: OK -2
rja00ajJbHast buocdepa — xxuBas ob6onouka 3emnu. Pazsurue npeacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. OK-7
kosornyeckass | OGmactu 6mochepsl U ee KOMIIOHEHTHI. JKUBOE BemecTBo Ouocdepsl U ero pyHKIUU.
cucremMa 3aKOHOMEPHOCTH CcyliecTBOBaHMs Ouochepbl. OcodeHHOCTH OHOoCchephl Kak II100aTbHOM IKOCHUCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEImECTB 1 OMOT€0XUMHUYECKUE ITUKIIBL.

I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOE co/iep:KaHue OK-1
Biusinne Teoperuueckoe ody4yenue: OK -2
AHTPONOreHHLIX | AHTPOIIOTCHHBIC BO3JACUCTBUS Ha OMochepy. 3arps3HEeHUs KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBHSI. OK-4
(¢akTOpOB HA AnTponoreHHsle Bo3eiicTBus Ha atmochepy. BosneiictBus Ha ruapocgepy. BozaeiictBus Ha nutocdepy. OK-7
ouochepy AHTpONOreHHble BO3/1eHCTBHS HAa OMOTHYECKHE COO0IIEeCTBA. YTIyOIeHHO N3YYalOTCsl OTXO/Ibl, CBA3aHHBIE IK' 5.7

C onpezeneHHol npodeccueil/crnenuaabHOCTbIO

IIpakTHyeckue 3aHATHA:

[TpakTryeckoe 3ansaTre «OTXOABI IPOU3BOACTBAY

Ha ocHoBe ¢enepanbHOro Kiaccu(puKamoHHOTO KaTallora 0TX0I0B OMPEIeIIsTh KIIaCC ONAaCHOCTH

OTXOJIOB; arperaTHOe COCTOsTHUE U PU3NUECKYI0 (hOpMy OTX0J10B, 00pa3yIOLIMXCs Ha paboyeM MecTe / Ha

JTamnax MpoU3BO/ICTBA, CBA3aHHBIE C OIIPEeNIEHHOM npodeccueil/crnenuanrbHOCThIO
Tema 4.5. OcHoBHOE cogepkaHue OK -2
Bausinue JlabopaTopHble 3aHATHS: OK -4
CONMAIBHO- JlaGopatopHas pabora Ha BBIOOD: OK-7
IKOJIOTHYECKHX 1. JlaGopatopHas paGora «YMCTBeHHas pabOTOCIIOCOOHOCTE MK 5.7
(¢akTOpOB Ha OgnazieHre METOIaMH OIpeIeNICHHsI TOKa3aTeNlell YMCTBEHHOM pab0TOCTIOCOOHOCTH, OOBSICHEHHE
310pOBLE MIOJIYYE€HHBIX Pe3yIbTaToOB U (POPMYJIMPOBAHNE BbIBOIOB (IMMCHbMEHHO) C UCIIOJIb30BaHUEM HAYUYHBIX
YeJ10BeKa MIOHSATUI, TEOPU U 3aKOHOB

2. JlabGopatopHnas pabota «Bnusane abnorndeckux GpakTopoB Ha YermoBeKa (HU3KHE M BEICOKHE
TEMIIePaTypPhI)»

I/ISyquHe MCXAaHU3MOB aJarTallii OpraHru3Ma 4€JIOBEKAa K HU3KUM U BBICOKUM TEMIICpaTypaMm U

00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TMCHBMEHHO) C CIIOJIb30BAHUEM

HAyYHBIX OHATHUI, TEOPHIA U 3aKOHOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlePKaHue (COIepPKAHUE NPUKIATHOTO MOTYJIs1)
Pa3nea 5. buosorust B :Ku3Hu OK-1
Tema 5.1. OcHoBHOe coepkaHue OK -2
Bbuorexnosorun | CamocrosiTeqibHasi padora OK-4




B "KU3HH buotexHonorus Kak Hayka u mpou3BoJcTBO. OCHOBHBIE HANPABJICHUSI COBPEMEHHOW OMOTEXHOIOTHH. 2 K 5.7
KaXKJI0I0 Meroas!l 6norexHooru. O0bEKTH OMOTEXHOIOIMH. DTHKA OMOTEXHOIOIHYECKUX U TEHETHUECKUX

sKcniepuMeHToB. [IpaBuia noucka u aHaau3a OMOIKOIOTUUECKON HH(OPMAIMH U3 PA3TUYHBIX HCTOYHHKOB

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaccoBO nH(popmaruu, cetb HTEpHET U Apyrue)

IIpakTHyeckue 3aHATHA:

Keticpl Ha ananm3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHIA, 2

KJICTOYHOM MHXKEHEPUH, MUIIEBbIX OMOTEXHOJOIMH. 3aluTa Keiica: mpecTaBIeHue pe3ysibTaTOB PEeLIeHUs

KEWCOB (BBICTYIIJICHUE C NPE3EHTALUEH )
Tema 5.2.1. OcHoBHOE coep:kaHue
buotexHosoruu | [IpakTu4ecKue 3aHATHSA:
B PasBurtne npoMeIuIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B KH3HH YeJIOBEKA, TOVUCK U aHAJIH3 2
HPOMBIIIIEHHOC | 1y dyopmanmy M3 pa3IMYHBIX MCTOYHUKOB (HaydHas M ydeOHO-HaydHas JMTEPaTypa, CPEACTBA MACCOBOM
™ uHpopmanuu, cetb IHTEpHET U qpyrue)

Kelicbl Ha aHanu3 nHGOpMaLUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOIHH (110 TpyHIam)
Tema 5.2.2. OcHoOBHOE co/lep:KaHue OK-1
CounanbHo- IpakTHYecKne 3aHATHS: OK -2
ITHYECKHE DTUYECKUE aCTIeKThl pa3BUTH OMOTEXHOJIOTUI U IPUMEHEHHE UX B )KU3HH YEIIOBEKa, TIOUCK U aHAIN3 2 OK-4
ACHEKTBI _ | nEpOpManuK U3 pa3sIMYHBIX HCTOYHUKOB (HaydHas U y4eOHO-Hay4Has JIMTEPATypa, CPEICTBAa MaCCOBOM IIK ...
OmoTexnoI0rHi uHpopmanuu, cetb IHTEpHET U JpyTrHe)

Keiicpl Ha aHanu3 HHPOpMAIMK 00 3TUYECKUX aCIeKTaX pa3BUTHs OMOTEXHOJIOTHH (110 rpymmnam)
Tema 5.2.3. OcHoBHOe coiep:KaHue OK-1
buotexHosoruu | [IpakTu4ecKkue 3aHATHSA: OK-2
1 TEXHUYECKHE | PaspyTHe OMOTEXHOJIOTHIA C MPUMEHEHUEM TEXHHYECKUX CUCTeM (OMOMHKeHepHsl, OMOnH(pOpPMAaTHKA, 2 OK-4
CHCTEMBI OMOHWKA) ¥ X TIPUMEHEHHUE B )KU3HH YEJIOBEKA, TOUCK M aHAIN3 MH(POPMALIH U3 PAa3JIMYHBIX HCTOUHUKOB IK 5.7

(HayuyHas ¥ yueOHO-Hay4yHas JIUTeparypa, CpeicTBa MaccoBoi MHGopmaruu, cetb IHTepHeT u ipyrue)

Kelicpl Ha aHanu3 nHGOpPMALIUK O PA3BUTUN OMOTEXHOJIOTUI C MPUMEHEHHEM TEXHUUECKUX CUCTEM (T10

rpymnmam)
IIpomexyTouna 2
sl aTTecTalus 3ayer
N0 AUCHMIIHHE
Bcero: 72







3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JTUCHMUILIAH

3.1. lns peajiM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoLIHe cCrelHaJbHbIe IOMelleHUs

Kabuner «buonorum», OCHAIIEHHBII 000pymOBaHHEM: MeOeIb, IOCKa, Me,
HarJIsigAHbIE  MOCOOMs  (KOMIUIEKTHI Y4eOHBIX TaOJuIl, IUIAKAaTOB), TEXHUYECKUMU
CpeACTBaMH OOYUYCHHMsI: KOMITBIOTEP C YCTPOHMCTBaAaMHU BOCIPOU3BEIICHHS 3BYKa, IIPUHTED,
MYJIBTUMEIUA-TIPOSKTOP C IKPAHOM, YKa3Ka-TIPE3CHTEP IS IIPE3CHTAIUH.

JlaGoparopusi, oOcHaIIeHHass O0OpyJOBaHMEM JUIS MPOBCICHHUS  3aHITH:
MHUKPOCKOITBI, CEKYHIOMEpP, TOHOMETp, JabopaTopHas mocyaa (MpoOUpKH, TTOICTABKHA IS
POOUPOK, TMUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHBIC M TOKPOBHBIC CTEKIIA,
CTEKJIIHHBIE TaJOYKH, MpEnapoBaJIbHbIE WIJIbI, (UIbTpOBajbHas Oymara (candeTku),
CTaKaHbl) THUIIEPTOHUYECKUH pacTBOp xJjopuaa HaTpus, 3%-HBIA pacTBOpP IEPOKCHIA
BOJIOPO/Ia, PaCTBOP HOJia B HOAUCTOM KaJIuH, TIIUIEPUH, KIIYOHU KapTodess, JTUCT dI0ACH
KaHAJCKOM, TUIOJ psOWHBI OOBIKHOBEHHOW (psSOMHBI WM TOMara), JIYK pernyaThii,
pa3BeJICHHBIC B BOJIC JIPOXOIKH);

3.2. UndopMannoHHOe o0ecnevyeHne peajin3auu MporpaMmmbl

JUist peanuzanuu nporpaMmbl OMOIMOTEUHBIA POH]T 00pa30BaTENbHONW OpPraHU3aluu
JOJDKEH MMETh IeYaTHbIe W/WIM 3JIEKTPOHHBIE 00pa3oBaTeibHbIE M HWH(OPMALMOHHBIE
pecypchl, PEeKOMEHJIOBaHHbIE Ui MCIIOJIIb30BaHMS B OOpa3oBaTENbHOM Ipoliecce, He
CTaplle IIATH JIET C MOMEHTA U3/1aHHUs.

PekoMeHayeMble TMe4yaTHble M3aHMS 10 pealu3aluu  00I1eo0pa3oBaTeIbHON
JUCUUIUIMHBI MPEACTABICHbl B METOAMYECKHMX PEKOMEHJIALMSIX [0 OpraHu3aluu
00yueHus.

1.buonorus —B.M CuBornazo, N.b.AradonoBa, E.T.3axapoBa, N3gaTenncTBO
«dpoday, 2019r.

HNuTepHeT-pecypcesl

1. https://sbio.info/ (Bcs 6uonorusi. CoBpeMeHHas OMOJIOTHS, CTaThH, HOBOCTH,
OoubMoTeKa).

2. https://biology.ru/ (buosnorust B OTkpbiToM KOJuiemke. CalT COAEpKUT
AIIEKTPOHHBIN yueOHUK 110 Ourosioruu, On-line TecThr).

3. https://web.archive.org/web/20170712022538/http://www.informika.ru/

(OnexTpoHHBIN yUeOHUK, OOJIBIIION CIIMCOK HHTEPHET-PECYPCOB).



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

KOHTpOJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00I11€00pa30BaTEIbHON AUCIUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO
MaTepuaa.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONPUATHH
KOMIIeTeH U

Paznen 1. Knerka — KonTponbnas pabota
CTPYKTYPHO- «MoueKymsipHbIN YPOBEHb

(GyHKIHOHA/IbHAS €AMHULA OpraHu3aluu KUBOT0»
KUBOI'0

OK 02 buonorus xak Hayka. O61ias 3anoaHeHne Ta0INIBI C OIMMCAHUEM
XapaKTePUCTHKA KU3HU METOI0B MHKPOCKOTTMPOBAHHMS C MIX
JIOCTOMHCTBAMHU M HEJOCTATKAMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIbI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKHMBOT'O

OK 01 CrpykrypHo-hyHKIIMOHaNbHAs |OLieHHBaeMas JUCKYCCHs 110 BOIIPOCAM
OK 02 OpraHu3anus KIeToK JEKIUU

OK 04 Pa3paboTka MEHTaIBHOM KapThI IO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Beimonaenue u 3ammra 1ab0paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUCHHUS (Kpaxmall, KapOTHHOU/IBI,
XJIOPOTIJIACThI, XPOMOILIACTHI )»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAaHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE | DPOHTAIBHBIN OIIPOC

OK 02 (bakTOphl HACICICTBEHHOCTH Pazpabotka rioccapus
Pemenue 3a1a4 Ha onpenencHue

IIOCJIEI0BATEILHOCTH HYKJIEOTU/IOB,
AMUHOKMHCIIOT B HOPME U B ClIy4ae
M3MEHEHUS [TOCJIE10BATEIbHOCTH
Hykaeornaos JJHK

OK 02 OOMeH BelecTB u OpOHTATBHBIN OMPOC

IpEBpAIICHUE SHEPTUM B KIIETKE | 3ANOIHEHNUE CPABHUTENBHOM TaOIUIIbI
XapaKTepUCTUK THUIIOB OOMEHa




BEILIECTB

OK 02
OK 04

JKU3HEHHEIN UK KIETKH.
Muto3. Meiio3

OO6cy>xaeHre o BoIpocam JeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Paznen 2. Ctpoenue u
(pyHKuMH oprannzmMa

KonTponbnas pabota “CtpoeHue u
p p
dbyHKIMH opraHu3Ma’

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemas 1UCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEpUCTUKON
ux QyHKIUN

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

@poHTaTBHBIN OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTepUCTHKON U puMepaMu hopm
Pa3MHOXKEHHUS OPraHU3MOB

OK 02
OK 04

OHTOTeHe3 PacTeHH, )KUBOTHBIX
U YeJIOBEKa

Pa3zpaboTka JeHThI BpeMEHH C
XapaKTEPUCTUKOMN ITAIOB OHTOTEHE3a
OTJI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBJicHHE )KU3HCHHBIX ITUKJIOB
pacTeHul 1o otaenaM (MOXOBHUIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN ONPOC

TecT mo Bompocam JieKuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CuerieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pewenue 3anau Ha onpenenexHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTABJICHUEC TCHOTHUIINYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I N3MCHYHNBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MYTallMM IIpU iepegaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEILIMBaHUS




Pasznesa 3. Teopus 3BoJronun

Kontponbnas padota “TeopeTndeckue
ACHEKTHI BOJIIOIIMHN KU3HH Ha 3emire”

OK 02 Hcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OITPOC

OK 04 YYEHMUS. MI/IKpOBBOJ'IIOLII/I}I Pa3pa60TKa rjioccapus TCpMUHOB
Pa3paboTka JeHTBl BpeMEHU pa3BUTHUS
9BOJIIOLIMOHHOTO YYEHHUS

OK 02 MakposBoitonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HUKHOBEHHUE ¥ PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJOrN4eCKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUIS JJOKa3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMAaTHYECKHUX TPYII
Pa3paboTka 1eHTbl BpeMeHU
BO3HUKHOBEHUS M Pa3BUTHS KU3HHU HA
3emiie

OK 02 IIpoucxoxaeHue yenoBeka — OpOoHTAIBHBIN ONPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHTbl BpeMEeHU
MPOUCXOXKICHUS YeTIOBEKa

Pa3nen 4. Dxojiorus

OK 01 Okonorudeckue GpakTopsl U TecT mo skosornueckum GakTopam u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsitus, cooO1iecTna, CocraBieHue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEIIECTB, HCIIOJIb3Ys MAaTEPUAJIbI JICKI[HN

OK 07 Pelenne npakTUKO-OpHEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUM 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIenei n
nupaMuzi OMOMAaCChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTHYECKasi CUCTEMA Tect

OK 07

OK 01 BiusHME aHTPONOTreHHBIX Tect

OK 02 ¢daxTopoB Ha OGuochepy [IpakTuyeckas padora “OTx0/b!I

OK 04 POU3BOACTBA”

OK 07

OK 02 Bnusinue counanbHO- OnenuBaemast TUCKyCCHS

OK 04 SKOJIOTHYECKHX (PaKTOPOB Ha Brimonaenune nabopatopHoii paboTH Ha

OK 07 310pOBBE YEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausiaue abuoTuyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pa3nes 5. buosnorus B :kuM3HM  |3aInnTa Kenca: IpeICTABICHNE

pe3yabTaTOB pelIeHUs KelcoB
(BBICTYILIEHUE C TTPE3EHTAIUEH )

OK 01 buorexnonoruu B KU3HU BrinonHenue kelica Ha aHaIu3

OK 02 KaXJIOTO MH(OPMALIUY O HAYYHBIX JOCTHKEHUSIX




OK 04

B 00JIaCTH T€HETHYECKUX TEXHOJIOTUH,
KJIETOYHOW WHKEHEPUH, MTHUIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABJICHUE PE3YIHTATOB PEIICHUS
KelcoB

OK 01 [IpompbinenHas OnoTexHosiorus |BrinonHeHnue kelica Ha aHaIu3

OK 02 uH(bOpMaIuu O Pa3BUTUI

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
pElIeHHS KeCOB

OK 01 ConmanbHO-3THYECKUE aclieKThl | BoimonHeHue keiica Ha aHANN3

OK 02 OMOTEXHOJIOTUH UHPOPMALIUU 00 STUUECKUX aCHEeKTax

OK 04 pa3BUTHsI OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
pelIeHus KeMcoB

OK 01 buorexHosioruu u texunueckue |BrinmosHeHuUe Keiica Ha aHaIU3

OK 02 CHUCTEMBI uH(bOpMaIIUU O Pa3BUTHUS

OK 04 OMOTEXHOJOTHI ¢ MPUMEHEHHUEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
IpEeJICTaBICHUE PE3YIbTATOB PEIICHUS
KelicoB

[IK 5.7 IIpon3BOaUTH OLIEHKY - OpoHTaNbHBINM O0NpoC; - 3aInTa

WH()OPMAITMOHHOM CUCTEMBI IS
BBIABIIEHUS BO3MOKHOCTH €€
MOJICpHH3AIINN

npe3eHTanuii; - TectupoBanue; - Tect-
3a/IaHKe; - 3almTa padoT MPUKIIATHOTO
MOAyJI - BeinosiHEHME 3a1aHUI HA
Qg depeHIIMPOBaH HOM 3aueTe




