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PaGouas nporpamma niepeytBepkaeHa Ha 20 /20 y4yeOHBIN roj
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B nporpamMmy BHECEHBI AOMOJHEHUS! U U3MEHEHMUSI
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PabGouas nporpamma nepeytBepxkaeHa Ha 20 /20 y4eOHbI roa
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1. TACIIOPT PABOYEH IMTPOI'PAMMBbBI YYEEHOM JIMCIIUITJINHBI
1.1. ObaacTh npuMeHeHus1 padoueii MPOrpaMMbl

PaGouast mporpamma o0mieo0pa3oBaTenbHON YI4eOHOW AUCITUTUTHHBI « BHOIOTHS
MpeaHa3HayeHa Uil HW3y4YeHHs OHOJOrMM  OOy4YarolMMHCS, OCBauWBaIOIIUMU
o0pa3oBaTenbHyI0 TPOrpaMMy CpemHero obmero oOpa3oBaHHs B MpejeTax OCHOBHOM
npodeccuonanbHOi oopazoBarenbHOU porpammel CITO (OITOIT CITO) — mporpamMmbl
MOJATOTOBKM  CHEIUAMCTOB  cpeaHero 3BeHa 1o  cnenuanbHoct — 09.02.07
NudopmanmoHHbie cUCTEMbI U MPOrPaMMHUPOBaHUE

1.2. Mecro y4eOHOl  JMCUMIVIMHBI B  CTPYKType  OCHOBHOIl
npogdeccnoHaNILHOH 00pa3oBaTeJIbHOM MPOrPaMMBbI:

B yue6nbiit mman OIIOIT IICC3 yuebnas aucnuriinHa «buonorus» BXoauT B
cocTaB 0011e00pa30BaTeIbHBIX YUEOHBIX TUCHUILINH, OPMUPYEMBIX U3 005S3aTEIbHBIX
npeaMeTHbix obnacter ®I'OC cpennero odiiero oopa3oBaHus.

PaGouast nporpamma yuebHoi mucuuruasl OJ[b.10 buonorus paspadortana
Ha ocHOBe DenepalibHOTO rOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAAPTa CPEIHETO
ocHoBHOro obpazopanusi (OI'OC COQO), TUNOBBIX YUEOHBIX IUIAHOB, YTBEP>KIECHHBIX
npukazoM MunuctepctBa oopazoBanus u Hayku JJHP ot 30.06.2018. Ne 679.

TpynoeMKoCTh AUCHUIIINHBI «buonorus» Ha 0a30BOM YpPOBHE COCTaBISECT 72
yaca, M3 KOTOphIX 12 d4acoB BKIWOYAaeT MpodecCuoHaIbHO-OPUEHTUPOBAHHOE
COJIepKaHMe, YCWIHMBAIOIIee MPOPECCUOHATBHYIO COCTABISAIONIYI0 IO KOHKPETHOM
npodeccu  WIM  CcOeUUalbHOCTH B 3aBucumoctd ot  ®I'OC  CIIO
npodeccun/crenuaabHOCTH.

[TpodheccroHaIbHO-OPUEHTUPOBAHHOE COJICPIKAHUE PEATU3YETCs] B MPUKIATHOM
moxayne (paszmen 5 “buosorust B ku3HK) nis Bcex mpodeccuil/crenuaibHOCTe Ha
Marepuasie KeMcoB, CBI3aHHBIX C aHAIM30M MH(OpPMAIMU O Pa3BUTUU U NMPUMEHECHUU
OMOTEeXHONIOTHI 1O  oTpacisM  Oyaymed  npodeccHOHaIbHOW — IeATeTbHOCTH
oOyyvaroruxcsi. Kpome Toro, mpodeccrnoHanbHO-OpUEHTUPOBAHHOE —COJIEPKAHUE
VUUTBIBa€TCSI B pasfene 4 “Okojorus”’ TPU  BBIIOJIHCHHH JAOOPATOPHBIX U
MPAKTUYECKUX padoT, CBSI3aHHBIX C Oyaylied MpoQPeCcCHOHATBHON eATeTbHOCTHIO
oOyuarommxcs.

[leppon  oOydeHuss ©  pacmpeleleHue T0  CeMecTpaM  Ompesenser
oOpa3zoBaTenbHass OpPraHu3alMs CaMOCTOSITEIbHO, C YYE€TOM JIOTHKH (POpMHpPOBaHUS
MpPEIMETHBIX  PE3yJbTaTOB, O0mMX W  MPOGEeCCHOHANBHBIX  KOMIIETEHIIHH,
MEXKIPEIMETHBIX CBA3€d C JAPYrUMU JUCHUIUIMHAMHU OO0IIe00pa30BaTEebHOTO U
o01enpodecCuOHAIBHOTO IIUKJIOB YU4E€OHOTO TIIaHa.



1.3. Heaun u 3axa4u y4eOHON TMCHUILVIMHBI — TPeOOBAHMS K pe3yJbTaTaM
OCBOEHMS JTUCIHUILIUHBI:

Hean: ¢dopmupoBanre y CTYIEHTOB TMPEACTABICHHS O  CTPYKTYpHO-
(YHKIMOHATBFHOM OpraHu3alliy JKUBBIX CUCTEM PA3HOTO paHra Kak OCHOBBI MPUHSTHS
pelIeHU B OTHOIIEHUH O0BEKTOB KHUBOM MIPUPOJIBI U B TPOU3BOICTBEHHBIX CUTYAIIMSIX.

3agaun:

1) copmMupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3us U OCOOCHHOCTEH JKHUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alNU, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM B OKpPY’KaloIleW cpelie, IeJOCTHOM Hay4dHOW KapTHUHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YyMEHHUS ONPENECIATh >KUBbIE OOBEKTHI B MPHUPOJE; IPOBOJUTH
HaOJIOJICHUST 3a JKOCUCTEMaMH JISl BBISIBJICHUS E€CTECTBEHHBIX W AHTPOIOTEHHBIX
M3MEHEHUM, HHTEPHPETUPOBAThH PE3YIbTaThl HAOIIOEHHU,

3) cdopMupoBaTh HAaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OHOJOTHUYECKUX
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUN C COOIIOICHUEM MPaBUil 0€301MacHOro oOparieHus
C 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HMCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOTO XapakTepa W3
Pa3UYHBIX UICTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOECH JEATEILHOCTH IO
OTHOIIICHUIO K OKpY Kalolllel cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH MU
co0JiroaTh Mephl MPO(PIIIAKTUKY 3a00I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAUUMOCTHU JTOCTUKEHUM OMOJIOTHUYECKOU HAYKHU U
TEXHOJOTUA B TPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHUSA 0011e00pa30oBaTeIbHON AucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha

ocuose ®I'OC COO

Kox u IInanupyemble pe3yJbTaThbl 0CBOCHHS THCIIATLTHHBI

HAauMeHOBaHMe

¢opmupyembIx O6mue! JIMCHMILIMHAPHbIE?

KOMIIeTeHI M
OK 01. BeiOupats | B wacTé TPy 10BOT0 BOCIIMTAHUS: C(OPMHUPOBAHHOCTh 3HAHUH O MECTe H POJIH
CIIOCOOBI - TOTOBHOCTh K TpyAy, OCO3HAaHHME IICHHOCTH | OMOJIOTMM B  CHCTEME€  HAy4YHOTO  3HAHWS,
PCIICHIA 3a1a9 | \racrepeTBa, TPYHOMIOOUE; (yHKIMOHANBEHOM  T'PAaMOTHOCTH — YelOBEKA IS
npodeccruoHanbH .

Y - TOTOBHOCTh K  aKTUBHOH  JIEATEIBHOCTH | PEIICHUS KU3HESHHBIX MPOOJIEeM;
Olf IeATEIBHOCTH . 5

TEXHOJIOTUYECKOH W COLMAIBHON HANpaBJIEHHOCTH, | COPMHUPOBAHHOCTh YMCHHS pacKphIBaTh

MPUMEHUTEIIBHO K
pa3IUYHBIM
KOHTEKCTaM

CHOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSTEIIBHO BBIIIOIHATH TaKyl0 AEATEIBHOCTD;

- UHTEpEC K pa3nyHbIM cepam mpodeccruoHanbHON

NEATEIbHOCTH,
OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JCHCTBUSMH:

a) 0a3oBbIe JTOrHYECKHE AeHCTBHUS:

- CaMOCTOSITEIIEHO bopMyIMpoBaTh 17§

aKTyaJIu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€

BCCCTOPOHHC,

collepKaHUE OCHOBOITOJIATAIONINX OMOJOTHYECKHUX
TEPMHHOB U TOHSTHI: )XU3Hb, KIIETKA, TKaHb, OpTraH,
OpraHu3M, BUJ, TOYJIAIHNS, YKOCUCTEMa, OMOIIEHO3,
ounocdepa; (oOMeH
peBpalleHue
(camoperysius), OMOCHMHTE3 Oe€lKa, CTPYKTypHas

META00IU3M BEIIECTB U

DHEPTHH), romMeocras

OopraHusanus KHUBBIX CHUCTEM, JAUCKPCTHOCTD,

caMOperyJisius, CaMOBOCIIPOU3BEJICHUE
(penpoaykiiusi), HaACJAEICTBEHHOCTh, M3MEHUYUBOCTb,

HYHEPro3aBUCHUMOCTh, POCT M PA3BUTHE, YPOBHEBas

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3yabTaThl 3 ®rOC COO (B nocnenHelt peaakumm ot 12.08.2022), bopmupyemble 061,e06pasoBaTenbHON AUCLUNANHOMN

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




- YCTaHaBJIMBAaTh CYIIECTBCHHBI TMPU3HAK WIU
OCHOBaHWSI JUIsl CpaBHEHUS, KiIacCCU(PUKANNHA U
00001IeHuS;

- OompenenaTh IeIU  JeATCIIbHOCTH, 3aJlaBaTh
napaMeTpbl M KPUTEPUHU UX JOCTHXKCHUS;

- BBIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOpPEYHUS B
paccMaTpUBaeMBbIX SIBIICHHSX;

- BHOCHUTHh KOPPEKTHBBI B JIEATCILHOCThH, OIICHHBATH
COOTBETCTBHE PE3yIbTATOB IIEJISIM, OIICHHBATh PUCKH
MOCJIEICTBUM ACITEIbHOCTH;

- pa3BWBaTh KPEAaTUBHOE MBIIUICHHE TPH PEIICHUU
YKU3HEHHBIX TPOo0IeM

0) 0a30BbIe HCCJIEI0BATEIbLCKUE e CTBU:

- BJIQJIeTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEILCKOU M
MIPOCKTHOM JICSITEIIBHOCTH, HAaBBIKAMHU pa3pericHus
npo0JieM;

- BBIABIATH TNPUYMHHO-CICACTBEHHBIC CBSI3U U
aKTyaJM3upoBaTh 3a7ady, BBIABUTATh TUIIOTE3Y €€
pelIeHnsl, HaXOAUTh apTyYMEHTHI JIJIs JOKa3aTeIbCTBA
CBOMX yTBEPXKICHUMW, 3a7aBaTh IlapaMeTphl |
KPUTEPUH PEIICHUS;

- aHaJM3UPOBATh TIOJYYCHHBICE B XOAC PEIICHUS
3aJla4yu  pe3yJIbTaThl, KPUTHYECKH OIIEHUBATh HX

AOCTOBCPHOCTb, IMPOTHO3UPOBATH HN3MCHCHHEC B
HOBBIX YCJIOBHAX,

- YMCThb IICPCHOCUTHL 3HAHHWA B ITO3HABATCIIbHYIO H

OpraHu3aIs;
c(hOpMUPOBAHHOCTD
COJIep’)KaHWE OCHOBOTOJATaloMUX OHOIOTUYECKUX

YMEHHUS PacKpbIBaTh

TEOpUN MW THUIOTE3: KIETOYHOM,

ABOJIIOLIMOHHOM,

XPOMOCOMHOM,

MYTaHHOHHOﬁ, IMPOUCXOKICHUA

ZKHN3HH U YCJIIOBCKA,

c(hOpMHUPOBAHHOCTH yMEHUs pacKpbIBaTh

OCHOBOITIOJIararomue OMOJIOTMYECKHE 3aKOHBI W

3akoHoMepHocTu (I. Mennens, T. Moprana, H.U.
Basunosa, O. I'ekkens, ®. Mromnepa, K. bapa),
TPaHUIbI UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

OpUOOpPETeHHE  OMbITa MPUMEHEHUSI OCHOBHBIX

MCTOAOB HAYYHOI'O IIO3HAHUA, HCIIOJBb3YCMbIX B

OMOJIOTHH: HAOJIOJEHUS U OIMKUCAHHUS )KUBBIX CHCTEM,
IIPOIIECCOB W SBJICHUH; OpPraHW3allid U TIPOBEICHUS

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHNKCHUA

THUIIOTE3, BBISABJICHUA 3aBUCHUMOCTHU MCKIY

HCCJICAy CMbIMUA BCINYHMHaMU, OOBSICHCHUSA

MOJIyYCHHBIX ~ PE3yJIbTaTOB U  (popMyIupoBaHUs

BBIBOJIOB C HCIIOJIb30BAHHUEM HAYYHBIX TOHSTHUU,
TEOpUH U 3aKOHOB;

C(i)OpMI/IpOBaHHOCTI) YMCHUA BBIACIIATH

CYHICCTBCHHBIC IMPpU3HAKH BHUPYCOB, KIJICTOK

IIPpOKaApuoT u OYKapHoT, OAHOKJICTOYHBIX u
5

MHOTI'OKJICTOYHBIX OpraHn3mMosB, BHUOOB,

OHMOreoIlEHO30B U DKOCHCTEM; 0COOEHHOCTH




IMPaKTHYCCKYIO o0acTu KU3HCACATCIIbHOCTH,

- yMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEIMETHBIX 001acTei;
- BBIJIBUTaTh HOBBIC UJIEN, pejiarath

OPUTIHHAJIBHBIC ITOAXO0AbI 1 PCINCHUA,

- CHOCOOHOCTH MX MCIOJIL30BaHUS B IO3HABATEIHHOM
)41 COHPIEUII)HOﬁ IIPAKTUKC

nporeccoB  oOMeHa

SHEPTrUM B KJIETKE, (POTOCHHTE3a, TIACTUYECKOTO H

BCIIECTB W  TIPEBpAICHUS
HHEPreTUUECKOro O0OMEHa, XEMOCHHTEe3a, MHUTO3a,
Meio3a, OILJIOTOTBOPEHHS, pa3BUTHSA u

WH/IUBH Ty ATbHOTO pa3BUTHUSA
(oHTOTCHE3A), 00pbObI 3a

CCTCCTBCHHOI'O 0T6opa,

Pa3MHOXKEHHUS,
OopraHusma

CYILLIECTBOBAaHHUE,
BU1000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB
K cpene oOuTaHus,

HKOCHUCTEM,

BJIIMAHUA KOMIIOHCHTOB

AHTPOIIOTCHHBIX W3MEHCHUMN B

HKOCHUCTEMaX CBOCH  MECTHOCTH, KpyroBOpoTa
BEILIECTB U IIPEBpallieHre dSHEepruu B ouocdepe;

c(hOpPMHPOBAHHOCTh YMCHHS pelIaTh OMOJIOTHYCCKUE
3aJ1auyd,  COCTaBIIATh  T'CHOTHUIIMYCCKHE  CXCMBI
CKpCIIMBAHMUS JUIS Pa3HbIX THIIOB HAClICOBaHHS
NPU3HAKOB Yy OPraHMW3MOB, COCTaBIISITh CXEMBI
TIepeHOCa BEIIECTB M SHEPTUU B SKOCUCTeMax (IICTH

IMUTaHUuA, IIMIICBBIC CCTI/I)

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
CpencTBa MOUCKa,
aHanu3a u
UHTEpHpETALNU
uH(popMauu U
UH(OPMAIMOHHBI
€ TEXHOJIOTUH JJIs1
BBITNIOJIHEHHUS

B o0J1acTH IEHHOCTH HAYYHOT'O MMO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKW W  OOIIECTBEHHOW TMPaKTHKH,
OCHOBAHHOTO Ha Jasore KYJBTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJIMKYJIBTYPHOM MHUPE;
- COBEPIIECHCTBOBAHHUE SI3BIKOBOM W YHUTATEILCKOU

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU OICHUBATH

uHbOpMaIUIO OMOJIOTUYECKOTO COJIepKaHus,
BKJIIOYAIOLIYI0  [ICEBJOHAYYHbIE  3HaHUS U3
pa3IMYHBIX  HMCTOYHMKOB  (CpeicTBa  MacCoOBOM
uH(poOpMaIMU, HAYyYHO-TIOMYJSIpHBIE MaTepualbl);
UHTEPIPETUPOBATH TUYECKHUE aCIEeKThI
COBPEMEHHBIX  HCCIEeIOBaHMM B OHOJOTHUH,
MEULMHE, OMOTEXHOJIOTUH; paccMaTpuBaTh




3amaq
npodeccruonanbH
OM JEATENBbHOCTH

KYJIbTYpbl KaK CpPEICTBA B3aUMOJCHCTBUS MEKIY
JFOJABMH U TIO3HAHUS MUPA;
- OCO3HAHWE IIEHHOCTH HAy4YHOW JI€SITEIBbHOCTH,

TOTOBHOCTh OCYUIECTBJISITh IPOEKTHYIO u
UCCJIEIOBATENBCKYIO JESATEIbHOCTh WHIMBUIYAIBHO
U B TpyIIIIE;

OBnazeHue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JICUCTBUSMMU:

B) padora ¢ ungopmaumei:

- BJIQJICTh HaBBIKAMHU TOJyYeHUs HHOOpMaALUM U3
UCTOYHUKOB  pPa3HbIX  THUIOB, CaMOCTOSITEJILHO
OCYILECTBJISITh TMOUCK, aHAIN3, CUCTEMATH3aLHI0 U
WHTEpHpeTalui0 UHPOPMALUKA PA3IUYHBIX BHUJIOB U
dbopMm npeacTaBICHUS;

- co37aBaTh TEKCTHl B pa3MYHbIX (opmaTax cC

y4eTOM Ha3zHayeHuss HMHPOpMAlMU U  IeJIEBOU

ayIuTOpUM,  BBIOMpas  ONTUMaJbHYI0  (QopMy
MPEICTABIICHUS U BU3yaJIU3al1U;

- OLICHMBAaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTh
uHpoOpMalluu, €€ COOTBETCTBHUE NPABOBBIM U

MOPAJIBHO-3THYECKUM HOPMaM;
- HWCHONb30BaTh CpeAcTBa HMHPOPMALMUOHHBIX U

KOMMYHHKAalIMOHHBIX TEXHOJIOTUH B pEICHUA
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX u
OpraHU3allMOHHBIX 3aJgad C CO6J'HOI[CHI/IGM

TpeOOBAaHUM SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH,

ro0albHbIe JKOJIOTUYECKHUE po0JIeMbl
COBpPEeMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UIIUIO;

c(hOpMHUPOBAHHOCTH YMEHUH CO37aBaTh COOCTBEHHbIE
MUCbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
ouosioruyeckod  MHpOpMAIUU U3

HCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BATH MOHSITUHHBIN

HCCKOJIbKHUX

amnrmapat OuoJIoruu




TUTHCHBI,  PECypCOCOEPEKCHUs, TPABOBBIX U
OTUYECKUX  HOPM, HOPM  HWHGOPMAIMOHHON
0e30ITacCHOCTH;

- BJAJETh HABBIKAMH pACIIO3HABAHUS W 3alUTHI
uHpopmarmu, uHOOPMAIIMOHHOW  0€30MacHOCTH
JUYHOCTH

OK
DddekTuBHO

04.

B3aMMOJIEHCTBOBA
Thb WM paboTaTth B

KOJIJICKTHUBEC
KOMaHIC

)51

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH
Y CaMOOIPEACIICHUIO;

-OBJIaJICHUE HaBBIKAMHU Y4YEOHO-HCCIIEIOBATENbCKOM,
MMPOEKTHOM Y COLMATBHOMN JIESITEIbHOCTH;
OBiaaenue YHHUBEPCAJIbHbIMHU
KOMMYHHMKATUBHBIMHU JCHCTBUSIMM:

I') COBMECTHAsI 1eSITeJIbHOCTD!

- TIOHMMaTh M  MCIIOJb30BATh IPEUMYIIECTBA
KOMaHTHOM ¥ MHJIUBUIYaJIbHOU paObOTHI;

- TPUHUMATHh [EJIM COBMECTHOW JESATEIbHOCTH,
OpPraHu30BBIBATH U KOOPAUHUPOBATH ACHUCTBUS MO €€
JTOCTUKCHHUIO: COCTaBIIATH IJ1aH JICUCTBUH,
pacupenensiTh poJi ¢ YYETOM MHEHUN YYAaCTHHUKOB
00CYX/1aTh Pe3yabTaThl COBMECTHOM padOTHI;

- KOOPJAMHHUPOBATH U BBHITIOJHATH PA0OTy B YCIOBHUSIX

peaNbHOTO, BUPTYAIHBHOTO ¥ KOMOMHHUPOBAHHOTO
B3aUMOJICUCTBHUS,
- OCYUIECTBIISITh  MO3UTHMBHOE  CTPATETUYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYyallUsX, TMPOSBISThH
TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM
OBjiaieHne YHUBEPCAJIbLHBIMH PeryJsiTUBHbBIMH

NpUOOpPETEHHE  ONbITa IPUMEHEHUS  OCHOBHBIX
METOJI0OB HAyYHOTO II03HAHHUS, HCIOJIb3yEeMbIX B
OMOJIOTHH: HAOJIOJEHUS U OIMKUCAHUS )KUBBIX CHCTEM,
MIPOIICCCOB U SIBICHUM; OpraHU3aIluyd U TPOBEACHUS
OMOJIOTMYECKOTO  DKCIIEPUMEHTA, BBIABHIKEHHUS
TUMOTE3, BBISIBJICHUS 3aBHCHUMOCTH MEXTY
UCCIICTy EMBIMU BEJTMYNHAMH, 00BSICHEHUS
MOJIYYECHHBIX  PE3YJAbTaTOB M (HOPMYITHUPOBAHUS
BBIBOJIOB C WCIIOJIb30BAaHUEM HAYYHBIX TTOHATHHA,
TEOPUN U 3aKOHOB




NefCTBUSIMM:

1) NPUHATHE ce0s1 M APYTHX JHO/IeH:

- IPUHUMATh MOTHUBBI U apryMEHThI JAPYTUX JIIOACH
IIPU aHAJIM3€ PE3YJIbTATOB ACATEIbHOCTH;

- PU3HABATh CBOE MPABO U MPABO APYTUX JIIOACH HA
OIITNOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JPYroro 4ejaoBeKa

OK 07.
ConencTBoBaTh
COXPaHECHUIO
OKpYy Karoleu
cpesl,

pecypcocoepexeH

W10, IPUMEHSTH
3HaHUs 00
U3MEHEHUU
KJIMMarta,
PUHITUTIBI
OEpEKIIUBOTO
IPOU3BO/ICTBA,
3¢ pexTuBHO
JIEUCTBOBAThH B
Ype3BbIYaHbIX
CUTYaIMIX

B 00s1acTH 3K0JI0TrH4€CKOTr0 BOCIIUTAHUSA

- c(OpPMUPOBAHHOCTh HSKOJIOTUYECKOU KYJIbTYPHI,
MOHMMAHUE BIHUSHUS  COLUAIBHO-PKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIBHOMU
Cpelbl,  OCO3HaHHME  T[JIO0AJIBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOIIEeM;

- TUIAHUPOBAaHWE W OCYIIECTBIICHUE JICUCTBUH B
OKpYXalIIed CpeAe Ha OCHOBE 3HAHUS LEJIeH

YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE IEHUCTBUM, NMPUHOCAIINX BpEN
OKPYIKaIOIIEH Cpeae;

- yMEHHE MPOTHO3UPOBATH  HEOJIAroNpUATHBIC
DKOJIOTUYECKUE TIOCIEACTBUSA  IPEAIPUHUMAEMBIX

JIEVCTBHM, IPENOTBPAILATh UX;
- paclIMpeHue ONbITa ACATEIBHOCTU IKOJOTMYECKOM
HaMpaBJIECHHOCTH;

- OBJIQJICHUE HABbIKaMU y4eOHO-UCCIEeI0BATENbCKOM,
MIPOEKTHOMN Y COLIMAIIBHOM JIESITEIbHOCTH

chopMupoBaHHOCTH YMEHUS MIPUMEHSATH
MOJTyYCHHBIC 3HAHUS ISt 0OBSICHEHUS
OMOJIOTUYECKUX  TMPOILECCOB W  SBJICHUM, A

MPUHATUSA MIPAKTUYECKUX PENICHUN B MOBCEIHEBHOU
KU3HU C LEJIbI0 o0ecreyeHus: 0€30MacHOCTH CBOETO
30POBbSI U 3J0POBbSI  OKPYXKAIOIIUX  JIIOJIEH,
coOJNIOJIeHNs  3/10pOBOro  00pas3a >KU3HU, HOPM
rPaMOTHOTO TOBEJCHHS B OKPYKAIOIIEH MPUPOIHON
cpene; MOHUMaHHEe HEOOXOJIMMOCTH HCIOJIb30BAHUS

JOCTHKECHUU COBPEMEHHOM ounonoruu 51
OMOTEXHOJIOT UM JUIsL pPalMOHAIBHOIO
IIPUPOAOTIOIB30BAHUS




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCHUTIIMHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Bua yyeOHOI padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHUIIIMHBI 72

B T.Y.

OcHoBHOE coJiepKaHue 12

BT. U..

TEOPETUYECKOE 00yUCHHE 40 46!
B T.4. IPO(ECCUOHATHLHO-OPUEHTUPOBAHHOE COJICPKAHUE 2

MPAKTUYECKUE 3aHATHUS 20
B T.4. IPO(ECCUOHAIBHO-OPUEHTUPOBAHHOE COJICP>KaHUE 8

7a00paTOpHBIC 3aHIATHS

4 Bce BO 2-M
cemecTpe

B T.4. HpO(bGCCI/IOHaJII)HO-OpI/IeHTI/IpOBaHHOe COACPIKAHUC

2

KourpouabHas padora

6 ux BOOOIIE HET

IIpomexyTounasi arrecrauus (quddepeHIUPOBAHHBIN
3a4eT)

2




2.2. TemaTu4eCKMH IJIAH U COAEPKAHUE AUCIHUTIIUHBI

HaumenoBan Conep:xxanue yueOHOro marepuajia (0OCHOBHOe M PO ecCHOHAIBHO- O0be DopMupyeMbIe
He pa3iesioB M | OPHEHTHPOBAHHOE), 1a00PATOPHbIE U NPAKTHYECKUE 3aHATHS, MPUKJIATHON MOAYJIb M
TeM (Ipu HAJTUYHH) 4acoB KoMHeTertiH
1 2 3 4

Pazpnen 1. Knerka — cTpyKTYpHO-QYHKIHMOHAIbHAS €INHULA )KUBOT0O 18
Tema 1.1. OcHOBHOE coep:KaHue 2 OK 2
Bbuosiorus Teopernuyeckoe o0yyenue: 2
KaK HayKa. CoBpeMeHHbIE OTpaciy OMoornyeckux 3HaHu. CBsi3b OMOJIOTUM C IPYTUMHU HAyKaMHU:
Oo6mast onoxumus, bnodusrka, OnoHuka, reoreorpacus u ap. Poias u mecto 6uosiornu B
XapakTepucr |(hOopMUPOBAHHH COBPEMEHHON HAYYHON KapTUHBI MUpa. Y POBHU OpTraHU3ALMH KUBOU
HKA KN3HA Marepuu. OO1Ias XxapakKTePUCTHKA )KU3HU, CBOMCTBA KUBBIX CUCTEM. XMUMHUUYECKHI COCTaB

KJIETOK
Tema 1.2. OcHOBHOE coep:KaHue 6 OK-1
CrpykrypHo- | TeopeTnueckoe o0yueHue: 2 OK-2
¢yukmmonanasb | Knerounas teopus (T. IlIsann, M. IllneiaeH, P. BupxoB). OCHOBHBIC MOJIOKEHUS OK-4
Has COBPEMEHHOW KJIETOYHOM T€OPUH. THUIBI KJIETOYHOW OPraHU3aLMuU: TPOKAPUOTUYECKUN U
opraHu3zanusi | sykapuotTudeckuii. OTHOKJIETOUYHbIE U MHOTOKIIETOYHbIE OpraHu3Mbl. CTpoeHUe
KJIETOK npokapuotTudeckon kietku. CTpoeHue sykapuotndeckont kietku. Hexknetounsie popMel

KU3HU (BUPYCHI, OaKTepruoQaru)

JlabopaTopHble 3aHATHS: BO 2-M ceMecTpe 2

[TpunoOpeTeHue onpiTa IPUMEHEHUS TEXHUKH MUKPOCKOITUPOBAHUS TIPH BBHITTOJTHCHHH
J1a00paTOPHBIX PadOT:
JIabopaTopHas
1. JlabopatopHas pabota «CTpoeHune KIEeTKH (pacTeHUs, )KUBOTHbBIE, TPUOBI) U
KJICTOYHBIC BKJIFOUCHHS (KpaxMaJjl, KAPOTUHOUIBI, XJIOPOILJIACTHI, XPOMOILIACTHI)»




[ToaroroBka MUKpoOTNpenapaToB, HAOIIOACHUE C TOMOIIBI0O MUKPOCKOIIA, BBISIBICHUE
pa3IuuMil MEXYy U3y4aeMbIMH 00beKTaMu, HOPMYJIUPOBAHKE BHIBOJIOB

IIpakTH4eckue 3aHATHA:

Bupycubie u 6akrepuanpubie 3a00eBannsa. O01Me NPUHIUITBI UCTIOIB30BaHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUS aHTUOMOTUKOB. [IpencTaBienne
YCTHBIX COOOIIEHUH C Mpe3eHTaluel, IOATOTOBIECHHBIX 110 IEPEYHI0 UICTOYHHUKOB,
PEKOMEHOBAaHHBIX MPENOAaBATEIIEM

Tema 1.3. OcHoOBHOE coep:KaHue OK-1
CtpykrypHo- | Teopernueckoe o0y4enue: OK -2
¢ynkuuoHaab | Xpomocomuas Teopusi T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBIH HAOOp KIIETOK,
HbIe (PAKTOPBI | TOMOJIOTHYHBIEC M HETOMOJIOTHYHBIC XPOMOCOMBI, TAIIOMIHBIN M JUILUIOMIHBINA HA0O0P.
HacjeacTBeHH | Hyknennossie kucnotsl: [JHK, PHK naxoxxnenue B kiieTke, UX CTpoeHue U QyHKIIUU.
oCTH MartpuuHble TPOIIECChl B KJIETKE: PEIUIMKalMs, OMOCUHTE3 Oeska, penaparus.
['eHeTHUECKUI KO U €TO CBOMCTBA
IIpakTnyeckue 3aHATHA:
Peuienue 3aau Ha onpeeieHUe NOCIEI0BATEIbHOCTH HYKJICOTHA0OB, aMUHOKHUCIIOT B
HOPME U B CIIy4ae M3MEHECHUS TTOCIIEN0BATEILHOCTH HYKIIeoTua0B JTHK
Tema 1.4. OcHOBHOE coiep:KaHue OK-2
Oomen Teopernueckoe o0y4enue:
BCIIECTB H [TonsaTre MeTaboM3M. ACCUMUIISAIINS M TUCCUMUIISAIINAS — JIBE€ CTOPOHBI MeTabom3Ma. THITbI
npeBpaileHne | oOMeHa BEUIECTB: aBTOTPOPHBINA U TeTepoTpOdHBIN, a3pOOHBINA U aHAIPOOHBIM.
JHEpPruM B ITnactrueckuii ooOmeH. @oTocuHTE3. XEMOCHHTES

KJIETKE




Tema 1.5. OcHOBHOe coepxkanmne 2 OK-2
Kusnennolii | TeopeTrnueckoe odyyeHme: 2 OK -4
UK KJIeTKH. | KIIeTOYHBIN IIUKII, €ro Mepuobl. MUTO3, €ro CTalud U MPOUCXOISIINE TPOIIECCHI.
MuTto3. buonornueckoe 3naueHne Mmutosa. Mernos u ero craguu. [lopegenne xpoMocom B MEHO3€.
Meiio3 Kpoccunrosep. buonoruueckuii cMbicn Meiio3a
Koutpoabnas | MonekysipHbld ypOBEHb OpraHU3allii >KUBOTO 2
padora
Pazgen 2. CtpoeHue u pyHKIMH OpraHu3Ma 20
Tema 2.1. OcHOBHOe coepxkaHmne 2 OK-2
Crtpoenne Teopernueckoe o0y4enne: 2 OK -4
OpraHu3mMa MHOrOKJIETOYHbIE OPraHU3Mbl. B3aMOCBSA3b OPraHOB U CUCTEMBI OPTraHOB B

MHOTOKJIETOYHOM OpraHu3Me. ['oMeocTas opraHusma u ero mnojiaep>kaHue B Mpouecce

KU3HEAECATEIbHOCTU
Tema 2.2. OcHOBHOe coJepxkaHmne 2 OK-2
DopmbI Teopernueckoe o0yueHme: 2
pasMHOKeHHsT | DopMbI pa3MHOKEHUSI OPraHU3MOB. becrosoe u mojioBoe pa3MHoxkeHue. Buibl 6ecnosioro
OpPraHu3MoB | pazMHOXeHHUs. [losioBoe pa3MHOkeHHE. ['ameTorenes y ;kuBOTHBIX. CriepMaTOTreHes3 u

ooreHe3. CTpoeHHe NMOJIOBBIX KIETOK. OTII0OA0TBOPEHNE
Tema 2.3. OcHOBHOe coepxkaHmne 2 OK-2
OHnrorenes Teopernueckoe o0ydyenue: 2 OK-4
pacTeHui, NunuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpPHUOTEHE3 U €T0 CTaIuH.
KMBOTHBIX H | [TocTamOpuonanbubIi iepuo. CTaguu moCcTIMOPHUOHAIBHOTO PA3BUTHS Y KUBOTHBIX U
YyeJIOBEKAa yenoBeka. [Ipsimoe u HenmpsiMoe pa3BuTue. buosornueckoe ctapeHue u cMepTb. OHTOreHe3

pacTeHui




Tema 2.4. OcHoBHOe coaep:kaHue OK -2
Teopernueckoe o0yueHue: OK -4
OcCHOBHBIE IOHATHS TEHETUKH. 3AKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsbl I'. Menens
3akonoMepHO | (MOHOTHOPHUIHOE U MOJUTHOPHIHOE CKpelnBanue). B3anmoelicTBrie reHoB
CTH IpakTnyeckue 3aHATHUS:
HACJI€A0BAHU | PernieHue 3a/1a4 HA ONPEACICHUE BEPOATHOCTH BO3HUKHOBECHUS HACIICICTBEHHBIX IPU3HAKOB
! IpU MOHO-, IU-, TIOJIUTUOPUTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHHUE
TEHOTUIUYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHOBHOE coep:KaHue OK-1
Cuemiennoe | Teopernueckoe o0ydeHue: OK-2
HacjaeaoBaHue | 3akonsl T. Moprana. ClenjgeHHOe HacaeJOBAHUE T€HOB, HAPYIICHUE CLICTIJICHHUS.
NPU3HAKOB Hacnenosanue nmpusHakoB, CLENJIEHHBIX C [10JIOM
IIpakTHyeckue 3aHATHS:
Pemenue 3aau Ha onpeneneHrue BEPOSITHOCTH BOSHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB
IIPY CLETUIEHHOM HACJIEI0BAHUH, COCTABJIEHNE TEHOTUITNYECKUX CXEM CKPELIMBAHUS
Tema 2.6. OcHOBHOE coep:KaHue OK-1
3akonomepHo | Teoperuueckoe o0yueHue: OK -2
CTH N3MeHYnBOCTh NPU3HAKOB. BUIBI N3MEHYMBOCTH: HACIEACTBEHHAS U HEHACIIEACTBEHHAS. OK-4
H3MEHYHMBOCT | 3aKOH FOMOJIOTHYECKHUX PSAOB B HacineaAcTBeHHON n3ameHunBocTy (H.M. BaBuios).
/| MyTanuoHHast TeOpyst UBMEHUMBOCTH. BUJIbI MyTalluid ¥ MPUYUHBI UX BOSHUKHOBEHUSI.

Kapuorun gyenmoBeka. HacnencTBeHHbie 3a00JIeBaHUS YeIOBEKa. | e HHbIE B XPOMOCOMHBIC
OoJie3HH YenoBeka. boie3Hu ¢ HaCIeCTBEHHOM MPeIPacioloKeHHOCTRIO. 3HAUCHUE
MEJIMIIMHCKON T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHUM
yeJoBeKa

IIpakTHYeckHe 3aHATHSA:




Pemenue 3aa4 Ha OIMPCACIICHNC TUIIA MYTAallWM IIPU IICPCaAavuC HACICACTBCHHBIX ITPU3HAKOB,
COCTABJICHUC I'CHOTUIIMICCKUX CXCM CKPCIIMBAHUSA

KonrpoabHas 2
CTpoenne ¥ pyHKIHMH OPraHU3Ma
padora
Paznen 3. Teopus 3Bo o0 6
Tema 3.1. OcHOBHOE coep:KaHue 2 OK -2
Ucrtopus Teopernueckoe o0yuyenue: 2 OK -4
IBOJIIOIMOHHO | [IepBrie sBomtonnonHbIe KoHuenuuu (K.b. Jlamapk, XK.JI. broddon). DBomonnonnas
ro y4eHusl. teopus Y. lapsuna. CuHTETHYECKAs! TEOPHSI BOIIOLUHN U €€ OCHOBHBIE MTOJIOKEHUS.
MuxposBoiaro | Mukpossosorus. [Tomysius Kak 37eMeHTapHas eIUHULA SBOJIOIHMA. | eHeTHUeCKHe
U OCHOBBI BOJIIOIIMH. DJIeMEHTapHbIe (PakTOpsl 3BOMOIMH. EcTecTBeHHbII 0TOOp —
HANPABIAIOMUHN (aKkTop dBoONNK. BuaoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIUN
Tema 3.2. OcHOBHOe conepxkanmne 2 OK-2
MakposBouaro | Teoperuueckoe o0yuyenue: 2 OK-4
nus. MakposBoironus. @opmMbl 1 OCHOBHBIE HamnpaBiieHus: Makpo3Boonuu (A.H. CeBepros).
BosnukHoBeH | [Tytu noctmkeHus Ouonormdeckoro nporpecca. CoxpaneHue onopazHooOpasus Ha 3emiie.
He ¥ pa3sBUTHE | [ UmOTE3bl M TEOPUU BO3HUKHOBEHUS KU3HH Ha 3emiie. [losBeHne mepBhIX KIETOK U UX
JKM3HH Ha sBostoniud. [Ipokapuotsl v 3ykapuoThl. [IponcxoxneHne MHOTOKJIETOUHBIX OPTraHU3MOB.
3emJie Bo3HHKHOBEHHE OCHOBHBIX IIAPCTB DYKapUOT
Tema 3.3. OcHOBHOE coep:KaHue 2 OK-2
IIpoucxoxnaen | Teoperuueckoe o0yyeHue: 2 OK-4
HevyesIoBeKa — | AHTPOIIOJIOTHS — HayKa o yenoBeke. CucTeMaTHieckoe mojioskeHne yenoeka. CXOACTBO U
AHTPONOTeHe3 | OTIMYMS YeJIOBEKa C )KUBOTHBIMHU. OCHOBHBIE CTaIMM AaHTPONOTEHE3a. DBOTIOLIHS

COBPEMEHHOTO YEeJIOBEKA.
UYenoBeveckue pachl U UX €AMHCTBO. BpeMs 1 myTH paccesieHus 4YeJI0BeKa 10 IJIaHETE.
[Iprcnoco6eHHOCTh Y€JIOBEKA K Pa3HbIM YCJIOBUSIM CPEIbI




Pasnea 4. IxoJiorus

18

Tema 4.1. OcHOBHOE coep:KaHue 2 OK-1
Jkoaornyeck | Teopernuyeckoe o0yueHue: 2 OK -2
ue ¢pakTopsl M | Cpepl 0OUTaHUST OPTAaHU3MOB: BO/IHAS, HA3EMHO-BO3/IYIIIHAS, TIOYBCHHAS, OK -7
Cpenbl JKU3HM | BHyTpUOpraHuzMeHHas. Ou3nko-xuMudeckrue 0COOEHHOCTH CpeJl OOUTaHHSI OPTaHU3MOB.

[Ipucnoco6ieHus: OpraHu3MoB K JKU3HH B pa3HbIX cpenax. [loHsaTre 3KoIoruueckoro

¢akropa. Knaccuduxarms sxonornueckux ¢pakropos. [Ipasuno munumyma 1O. JIubuxa.

3akoH TonepanTHocTH B. Illendopna
Tema 4.2. OcHOBHOe conepxkanmne 4 OK-1
Honyasiuusi, | Teoperuueckoe o0yuyenue: 2 OK -2
coo0mecTBa, | DKOJOTHYECKAS XapaKTePUCTHKA BU/IA U TOIMYJISIIUA. JKOJIOTHIECKas HUIIA BU/IA. OK -7
IKOCHCTEMBI | DKOJOTMYECKHE XapaKTEPUCTUKU nonyJisiuun. CoodiecTBa U 3KOCUCTEMBI. BUO1ieH03 U ero

cTpyKTypa. CBs3U MKy opraHu3MamMu B OuoneHose. CTpyKTypHble KOMIIOHEHTBI

HKOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peyleHThl. KpyroBopoT BEIECTB U MOTOK

SHEPruu B 3Kocucteme. Tpoduueckne ypoBHU

IIpakTnyeckune 3aHATHUS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTEIN SKOCUCTEMBL. brioMacca U mpoIyKuusl.

DKOJIOTHYECKHE MUPaMHIbl Yucel, OuoMaccel U 3Heprud. [IpaBuiio nupaMuibl SHEPTUHU.

Pelenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHHI MO NEPEHOCY BEUIECTBA U

SHEPIUU B SKOCUCTEMAX C COCTABJIICHHE TPOPUUECKUX LeNeil U MupaMu]i OMoMacchl U

SHEPTUU
Tema 4.3. OcHOBHOE coep:KaHue 2 OK-1
Bbuocdepa - Teopernueckoe o0y4enne: 2 OK-2
raodanbHasg | buocdepa — xuBas obomouka 3emin. PazButue npeacraBienuii o 6uocdepe B tpymax B.1. OK-7
IKoJIoruvecka | Bepuazackoro. O6mactu 6mocdepsl U ee KOMIOHEHTHI. JKuBoe BemiecTBO OUochepsl U ero
sl cucremMa GyHKUIUU.




3aKOHOMEpPHOCTH CyIiecTBOBaHUs Onochepsl. OcodbeHHoCcTH Orochephl Kak rio0aabHOMI
sKOcHUCTeMBI. JIuHamMu4yeckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BEIIeCTB U
OMOTCOXMMHYCCKHE ITUKJIIBL. [ JT00aTbHBIC IKOJIOTHYCCKUE TIPOOJIEMBI COBPEMEHHOCTH

Tema 4.4. OcHOBHOE coep:KaHue 4 OK-1
Bausinue Teopernueckoe o0yuyenue: 2 OK -2
AHTPONOTeHH | AHTpONOTeHHbIE BO3JCHCTBUS Ha OMocepy. 3arpsi3HEHUs KaKk BUJl aHTPOIIOT€HHOTO OK-4
bIX GaKTOPOB | BO3/EiCTBUS. AHTPOIIOTCHHBIC BO3/IeiicTBUS Ha aTMochepy. BozelicTBust Ha rumpocdepy. OK -7
Ha Onocepy | BosneiicTBus Ha uTOChEepy. AHTPOIOTCHHBIC BO3ACHCTBHS HA OMOTHYECKUE COOOIIECTRA.

VYrmyOaeHHO U3y4aroTcst OTXO/bI, CBSI3aHHBIE C ONPEACICHHON

npodeccueit/cnenuaibHOCThIO

IIpakTHyeckune 3aHATHUS: 2

[IpakTrueckoe 3ansaTe «OTXOABI TPOU3BOACTBAY

*B ToM unciie npogecCHOHAIBHO-OPHMEHTHPOBAHHOE COAePKAHNE PAKTHYECKOI0 2

3aHATHUSA

[Ipaktrueckoe 3ansaTe «OTXx0/1bI Npou3BoACTBa». Ha ocHOBe (penepanbHOro

KJIACCU(PUKALMOHHOTO KaTajaora 0TX0JA0B ONPENENATh KJIacC OMaCHOCTH OTXO/IOB;

arperaTHoe COCTOsIHUE U PU3NUECKyI0 PopMy OTXOI0B, 00pa3yroLIMXCs Ha pabodyem mecTe /

Ha 3Tarnax Mpou3BOJICTBA, CBSI3aHHBIE C ONpeesIeHHOM Mpodeccueil/crenuanbHOCThIO
Tema 4.5. OcHOBHOE coiep:KaHue 4 OK-2
Bausinue Teopernueckoe o0y4enue: 2 OK-4
COLIMAIBHO- 310poBbe U ero cocTaBisomue. GakTophbl, NOJOKUTENBHO U OTPULIATENBHO BIMSIONINE HA 2 OK -7
IKOJIOrHYecK | opraHm3M yesoBeka. [IpobiaemMa TeXHOTCeHHBIX BO3JICHCTBHI Ha 3JJ0POBhE YEIIOBEKA

X (paKTOpoOB
Ha 3/10POBbeE
YyeJI0BeKa

(37IEKTpOMAarHUTHBIE MOJIsI, OBITOBAst XUMUS, U30BITOUHBIE IIIyMbI, paAHalUs U T.I1.).
ApnanTanusi opraHu3Ma yejoBeKka K pakropam okpy:katouei cpenbl. [IpuHuumb
(dbopMHpOBaHU 310pOBbecOEperaroero nopeaeHus. Puznyeckas akTUBHOCTh U 3JJ0POBBE.
broxuMuyeckre acreKThl palMOHAIBHOTO TUTaHUs




JlaGopaTopHble 3aHATHSA: 2
JlaGoparopHas paboTa Ha BBIOOD:

1. JlabopatopHas paboTa « YMCTBEHHas pabOTOCTIOCOOHOCTHY
OBnajzieHue METOJIaMU OTIpeIeTICHUs TToKa3aTesied yMCTBEHHON pab0oTOCIIOCOOHOCTH,
0O0BSICHEHHE MOJIYYSHHBIX PE3yJIbTAaTOB U (HOPMYIMPOBAHKE BHIBOIOB (ITMCHMEHHO) C
HCIOJIb30BaHNEM HaYUYHBIX MMOHSATHH, TEOPUN U 3aKOHOB

2. JlabopaTtopHas padota «BnusHue abnoTu4eckux (pakTopoB Ha YesIoBeKa (HU3KHUE U

BBICOKHE TEMIIEPATYPHI )»

N3yuenne MexaHM3MOB aJjalTalliy OpraHU3Ma YeJI0BEeKa K HU3KUM U BHICOKUM
TeMIeparypaM U oObsICHEHHE MOYYSHHBIX PE3yIbTaTOB U (POPMYIHPOBAHIE BHIBOJOB
(MMCHMEHHO) C UCTIOJIF30BAaHUEM HAYUHBIX MMOHSATHI, TEOPUN U 3aKOHOB
*B Tom 4uncJse npogeccHOHATBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue J1a00paTOPHOro 2
3aHATHS
B kauecTBe TpUITEPOB CHUXKAIOIINX PA0OTOCIIOCOOHOCTH UCIIOIb30BaTh YCIOBUS
OCYIIECTBIIEHUS MPOPECCHOHATBHON ACSITETFHOCTHU: IITyM, TeMIIepaTypa, pusudeckast
Harpys3Kka u T.1.

KonTpoJsabHasn 2 Nx uert!
TeopeTnueckne acrieKThl SKOJIOTUU

padora
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COlep:KaHUe (CoAepKaHue NMPUKJIATHOTO MOTYJIA)
Pa3nen 5. buoJiorust B :KkM3HHU 8 OK-1
Tema 5.1. OcHOBHOe conepxkaHmne 4 OK-2
buorexnosor | Teoperuueckoe comep:kaHue: 2 OK -4
HH B )KH3HH buorexHomorus kak Hayka u mpou3BOACTBO. OCHOBHBIC HAIIPABJICHUS COBPEMEHHON 2 IIK ...
Kaxa0ro onorexuosoru. Metoasl 0MoTexHoJI0ruu. OOBEKTEI OMOTEXHOIOTUU. JTHKA

OMOTEXHOJIOTHYECKUX U TEHETHYECKUX dKCTIepruMeHTOB. [IpaBuiia morcka u aHanm3a

OMOIKOTOTHYECKON MH(MOPMAITNH U3 PA3JIMYHBIX HCTOYHUKOB (HAy4YHAsl U Y4€OHO-HAy4dHAs




JUTepaTypa, CpeAcTBa MaccoBol MH(pOpMaIuu, ceTb HTEpHET U Ipyrue)

IIpakTHyeckue 3aHATHS: 2
Keiicel Ha ananm3 nHGOPMAITUN O HAYIHBIX TOCTHKCHUSIX B 00IACTH T€HETUICCKUX 2
TEXHOJIOTHIA, KIIETOYHON MHKEHEPHH, MUIIEBBIX OMOTEXHOJOTUH. 3aluTa Keica:
IPE/ICTABJICHUE PE3YJIHTATOB PEIICHUS KeWCOB (BBICTYIICHUE C Mpe3eHTAIUEH )
*B ToM 4nciie npodeccuoHaIbLHO-OPHUEHTHPOBAHHOE CO/IepPKaAHNe IPAKTHYECKOT 0 2
3aHATHS
Tema 5.1 oOs3aTenbHa 71 U3YYEHUS CTYJIEHTaMHU BCex Mpodeccuil/crnenuaibHOCTe!
Tema 5.2.3. BHOTEXHOJIOTUU M TEXHUYECKHE CUCTEMBI 4
Tema 5.2.3. OcHoOBHOE coep:KaHue 4 OK-1
buorexHosor | [IpakTu4yecKue 3aHATHI: 4 OK -2
HH H Pa3BuTrHe OMOTEXHOJOTHI C MPUMEHEHHEM TEXHHUECKHUX CHCTEM (OMOMHXKEeHEpHs, 2 OK-4
TEXHUYECKUE | 510pnpopMaTiKa, OMOHUKA) ¥ MX IIPUMEHEHHUE B KM3HH YeI0BEKA, HOMCK U aHAJIN3 IIK ...
CHCTEMBI MH(pOpMAaIUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4Has JUuTepaTypa,
cpencTBa MaccoBoi nHpopmaluu, ceth IHTepHET U ApyrHe)
Keiicel Ha ananu3 uHdoOpMaIuu 0 pa3BUTHH OUOTEXHOJOTUN C TPUMEHEHUEM TEXHHUUECKUX
cucteM (1o rpyImam)
3amura keiica: [IpencraBnenue pe3yibTaToB PEMICHHs KEHCOB (BBICTYIIJICHUE C 2
npe3eHTaluen)
IIpome:kyTou 2
Hasl
arrecTanus HuddepennmpoBaHHbIi 3a4eT
no
AUCIHUNINHE
Bcero: 72




3. YCJIOBUA PEAJIM3ALIUN MMPOT'PAMMDbI
OBIIEOEPA3OBATEJBHOM JUCIHUATIINHBI

3.1. s peaam3auMu NPOrpaMMbl JUCHUIUVIMHBI JTOJIKHBI  OBITH
NpeaycMOTPEHbBI CJIeYI0IIHe CleNHaTbHbIe MOMeleHUs:

Kabuner «buonorum», ocHamieHHbI 000pynoBaHueM: MeOelb, T0CKa, Med,
HaTJISIHBIE TIOCOOWS (KOMIUIEKTBI Y4YEOHBIX TaOJWIl, TUTAKATOB), TEXHHUYCCKUMU
cpencTBaMu OOyYEHHs: KOMIIBIOTEp C YCTPOMCTBAMU BOCIIPOM3BEICHUS 3BYKa,
IPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C IKPAHOM, YKA3KA-TIPE3CHTEP AJIS IPE3CHTALIUM.

JlabopaTtopusi, ocCHamieHHas OOOpYJOBaHHEM I TPOBEACHUS 3aHITHIA:
MUKPOCKOIIbI, CEKYHJIOMEDP, TOHOMETP, JIabopaTopHas nocyna (IpoOUpKH, MOJCTABKU
JUIsl IPOOUPOK, MUHIIETHI, MECOK, CTYNKH C MECTUKAMU, MPEIMETHbIE M MOKPOBHBIE
CTEKJIa, CTEKJISTHHBIC ITaJIOYKH, TpermapoBajbHbIC WIJIBI, (UILTPOBAIbHAS Oymara
(canderkn), cTakaHbl) TUIIEPTOHUYECKUN pACTBOP XJIopHaa HaTpus, 3%-Hblil pacTBOp
MEepPOKCHUJIa BOJIOPOJA, pacTBOp Hoaa B HOAUCTOM KaJlUM, TJIUIEPUH, KIyOHU
KapTodens, JUCT 3JI0/IeU KaHAJICKOW, TIO0J pSAOWHBI OOBIKHOBEHHOU (pSOMHBI WM
TOMAaTa), TyK pemyathlii, pa3BeICHHBIC B BOJIE APOXIKU);

3.2. UupopMmanuoHHOe 0OecnieyeHHe peau3alu NporpamMmMbl

Jlnst  peanuzarnuu  mporpamMmbl - OuOnmoTeuHbiii  (GoHJ  00pazoBaTeNbHON
OpraHu3alMK JOJKEH WMETh IeYaTHBIC W/WIW DJCKTPOHHBIE O00pa3oBaTeIbHBIC M
WH()OPMAITMOHHBIE  PECYpChl,  PEKOMCHIIOBAaHHBIC IS  HWCIOJB30BAaHUS B
0o0pa3oBaTebHOM Tpoliecce, He CTapile MSATH JeT C MOMEHTA U3/IaHuUs.

PexoMeHTyeMble MedaTHbIe U3IaHUS MO0 pean3aluu 00111e00pa3oBaTeIbHOM
JTUCIUTUIMHBL TIPEJCTABJICHBl B METOJWYECKUX PEKOMEHAAIMSIX IO OpraHu3aIuu

0o0yueHus.



4. KOHTPOJIb

N OHLEHKA

PE3YJBbTATOB

OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KonTtpoJab

AUCHUIUIMHBI PACKPBLIBAKOTCS 4YCPC3 AUCHUINIMHAPHBIC PC3YJIbTATbhI, HAIIPABJICHHBIC Ha

U OIeHKa

pe3yJIbTaTOB

OCBOEHHUS  00111e00pa3oBaTEILHOMN

dbopmupoBaHue OOIMMX W MPOPECCHOHAIBHBIX KOMIETEHIIMH MO pasjenam M TeMaMm

CoJIepaHus y4eOHOTO MaTepurania.

Oowmas Pasznen/Tema THun oeHOYHBIX MEPONIPUATHH
KOMIIeTEHIIUsI
Pasznen 1. Knerka | Koutponbnas pabora  «MoseKyJIpHBIMA
—  CTPYKTYPHO- | YPOBEHb OpPraHU3ALMH KUBOTOY
(pyHKHHOHAIBbHAA
eIMHM LA )KUBOI'0
OK 02 buonorus KaK | 3anoJiHeHHe  Ta0JIMIbl C  ONUCAaHUEM
HayKa. OO6miast | METOIOB ~ MUKPOCKOIIMPOBAHUS €  HX
XapaKTEPUCTHKA JOCTOMHCTBAMM M HEJIOCTATKAMHU.
YKU3HU 3anonHeHue Tabauibl «Bkiag ydeHbIX B
pa3BUTHE OMOIOTHUM
3anoJHEHUE  CPABHUTENBHOW  TaOIMIIbI
CXOJICTBA U PA3JIMYUN )KUBOTO U HE KUBOTO
OK 01 CrpykTypHO- OneHuBaemass JIHCKycCHs II0  BOIpOCaM
OK 02 (GyHKUIHMOHAJIbHAS  |JIEKUUU
OK 04 OpraHu3alus Pa3paboTtka  MeHTaJbHOW  KapThl 1O
KJIETOK KJIaCCU(PUKALMU KJIETOK U UX CTPOCHHUIO Ha
IpO- U 3YKAPUOTHYECKUX W II0 LIAPCTBAM B
MUHHU TpyIIax
Boimonnenne u  3ammra  1a00paTOPHBIX
paboT:
«Ctpoenue KiIeTKu (pacTeHus, >XUBOTHBIC,
rpuObl) U KJIETOYHBIE BKIIOUYEHHUS (Kpaxmail,
KapOTUHOMU/IBI, XJIOPOILIACTHI,
XPOMOILIACTHI )»
[Ipaktuueckoe 3ansarue. IIpencraBienue
YCTHBIX  COOOIIEHUN C  Mpe3eHTalueH,
MOJTOTOBJIEHHBIX MO MEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX ITPENOIaBaATEIEM
OK 01 CrpykrypHO- @pOHTANBHBIN ONPOC
OK 02 ¢ynkuroHanbHbele  |Pa3paboTka riioccapus
(akTopsI Pemenue 3a1a4y Ha OIpEEIICHHE
HACJIEJCTBEHHOCTH |[IOCJIEI0BATEIBbHOCTH HYKJICOTH]IOB,
AMUHOKHCIOT B HOPME M B  Ciyd4ae

OCBOEHUA




N3MEHEHUS
HykieotuaoB JIHK

IIOCJICA0BATCIIBHOCTHU

OK 02 O6meH BemecTB U | OPOHTAIBHBIN OMTPOC
peBpalleHue 3anogHEeHUE  CPABHUTENBHOW  TAOJMIIBI
HHEPTUU B KJIIETKE | XapaKTEPUCTUK TUIIOB OOMEHA BEIECTB
OK 02 Kuznennslii 1k | OOcyXaeHUE IO BOIIPOCAM JICKIIUH
OK 04 KIeTku.  MwuTto3. | PazpaboTka JEHTBl BpEMEHH KU3HEHHOTO
Meiios [UKJIa
Paznen 2. | KontponsHnas  pabora  “CtpoeHue u
Crtpoenne U | GyHKIUU OpraHuzma’
Gynxkunn
OpraHusMa
OK 02 Crpoenue OuennBaeMasi JUCKYCCHUS
OK 04 OpraHu3Ma Pa3paboTka MeHTanbHOW KapThl TKaHEH,
OpraHoB M CHCTEM OpraHOB OPTraHU3MOB
(pacTeHus1, )KUBOTHBIE, YEIIOBEK) C KpaTKOM
XapaKTePUCTUKON UX QyHKIIUI
OK 02 Dopmbl @pOHTANBHBIN OMPOC
Pa3MHOXKEHUS 3anonHeHue  TaOIUIIBI C KpaTKoOH
OpraHU3MOB XapaKTEPUCTUKON U TpuMmepamMu  GopMm
pPa3MHOXKEHUST OPTaHU3MOB
OK 02 OHrorenes Pa3zpaboTtka JICHTHI BPEMEHU c
OK 04 pacTeHuH, XapaKTEPUCTUKOM ATANoB OHTOT'€HE3a
KUBOTHBIX Y |OTACITBHON TPYIIION XWUBOTHBIX W YEJOBEKA
YeoBeKa 110 MHKPOTPYIIITaM
Tect/ompoc
CocraBneHre KU3HCHHBIX IMKJIOB PAaCcTEHUH
no otxaenaM (MOXOBHIHBIC, XBOIICBUIHBIC,
MarOPOTHUKOBHTHEIE, rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 3akoHomepHocTH | Pa3zpaboTka rioccapus
OK 04 HACJICTOBAHUS ®poHTATBHBIN OMTPOC
Tect mo Bonpocam JIEeKUUH
Pemenue 3asa4y Ha oTnpesereHue
BEPOSITHOCTU BO3HUKHOBEHUS
HACJICICTBEHHBIX TMPU3HAKOB TPU MOHO-,
TU-, TIOJIMTUOPHUIHOM | aHAIM3HUPYIOIIEM
CKpeIIUBaHUH, COCTaBJICHHE
TCHOTUITMYECKUX CXEM CKPEITUBAHUS
OK 01 CuernuieHHoe Tecr
OK 02 HacJIeJOBaHHE Pa3paboTtka rioccapus
MIPU3HAKOB Pemenue 3asa4y Ha onpeeeHue




BCPOATHOCTU BO3HHKHOBCHUA
HaCJICACTBCHHBIX IIPU3HAKOB Ipu
COCINICHHOM HAaCJICOIOBAaHHUHN, COCTABJICHUC
ICHOTHUIIMYCCKHUX CXCM CKPCHIMBAHUA

OK 01 3akoHoMepHoctn | Tecr.
OK 02 U3MEHUYUBOCTHU Pemenne 3amay  Ha omnpenereHUE TUIIA
OK 04 MyTallMil TpU Tepejadye HacIeACTBEHHBIX
MPU3HAKOB, COCTaBIIEHWE TEHOTUITMYECKHUX
CXEM CKpEIIMBaHUS
Paznen 3. Teopusi | KoutponsHas  pabora  “TeopeTudeckue
IBOJIIOLUH ACIIEKThI 3BOJIFOLMH KU3HU Ha 3emie’”
OK 02 Ucropus @pOoHTaIBHBIN OITPOC
OK 04 ABOJIIOIIMOHHOTO PazpaboTka rioccapusi TEpMUHOB
YUEHHS. Pa3paboTka JIGHTBI BpEeMEHH  pPa3BUTHSA
MUKpPOAIBOIOIUS  |9BOJTIOIMOHHOTO YUCHUS
OK 02 MakposBomorusi.  |OneHnBaeMasi JIUCKYCCHS: HCIIOJIb30BaHUE
OK 04 BO3HUKHOBEHHE ¥ |apryMEHTOB, OMOJOTUYECKOW TEPMHUHOJIOTHH
pa3BUTHE JKW3HU HA|M CHUMBOJIMKHM JJIs JOKa3aTeIhCTBAa POJICTBA
3emiie OpPraHuU3MOB  pa3HBIX  CHUCTEMAaTUYECKHUX
rpyII
Pa3paboTka JIeHTbl BpEeMEHH BO3HMKHOBEHUS
U Pa3BUTHUA KU3HU HA 3emMJie
OK 02 [Ipoucxoxenue @pOHTAIBHBIN OIPOC
OK 04 YeJioBeKa —|Pa3paboTka JIeHThl BpeMEHH MTPOUCXO0XKICHUS
aAHTPOIIOTECHE3 YeJI0BeKa
Pa3znen 4.
IKOJIOTHA
OK 01 DKOJIOTUYECKUE TecT mo skojorudeckum GakTopam u cpeaam
OK 02 (dakTopel W CpEeMbI|>KU3HU OPTaHU3MOB
OK 07 KU3HU
OK 01 [Tonynsiuus, CocraBieHue CcXxemM KpyroBOpOTaBEIIECTB,
OK 02 CO00IIIeCTBa, UCIIOJIb3YsI MAaTEPUAITBI JIEKITHH
OK 07 AKOCHUCTEMBI Pemienune MPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUN 1O MEPEHOCY BEIIeCTBA
U DHEPTUU B DKOCHCTEMaX C COCTaBJICHUE
TpodrUYeCKUX Iene u mupamu; OMoMacchl U
SHEPTUU
OK 01 buocdepa -|OneHnBaeMast IUCKyCCHUsI
OK 02 riio0anbHast Tect
OK 07 JKOJIOTHYECKAs

CHUCTEMA




OK 01 Bnusuue Tect
OK 02 AQHTPOTOTEHHBIX [IpakTuyeckas pabota “OTtxonaml
OK 04 ¢dakTopoB Ha|MpOU3BOACTBA”
OK 07 ouochepy
OK 02 Bnusaue OuenuBaeMas JUCKYyCCHS
OK 04 COLIMAJIbHO- Brimonnenne smaGopaTtopHoi paboThl  Ha
OK 07 AKOJIOTMYECKUX BBIOOD:
¢dakTopoB Ha|"YMCTBEeHHAass pabOTOCTIOCOOHOCTH",
3I0pOBbE uenoBeka |"BrnusHue abuoTtmdyeckux (PakTOpoB Ha
yesoBeKa (HU3KUE U BBICOKHE TeMIepaTypsbl)"
Paznen 5.|3ammTa keiica: mpeacTaBlIeHUE PE3yJIbTATOB
buoJiorus B JKM3HM |peIIcHUS KENCOB (BBICTYILIIEHUE c
Mpe3eHTaIueH )
OK 01 buorexHonornn  B|BrImonaHeHue Keiica Ha aHanu3 UHPOPMALUH
OK 02 KU3HU KaXJI0TO O Hay4HbIX JIOCTHOKEHMSIX B  00JlacTu
OK 04 FeHETUYECKUX  TEXHOJIOTMH,  KJIETOYHOM
WHXEHEPUH, MUIIEBbIX OMOTEXHOJOTHH (MO
rpymnmnamM), TpeJICTaBIE€HUE  PE3yJbTaTOB
pEIICHUS KEHCOB
OK 01 [IpombIuieHHas BrinonHenue keiica Ha aHaiau3 UHQOpMaLUU
OK 02 OMOTEXHOJIOTHS 0 Pa3BUTHH MPOMBIIIIEHHON OMOTEXHOJIOTUI
OK 04 (mo rpymnmam), MPeACTABICHHE PEe3YyJbTaTOB
pelIeHusT KEHCOB
OK 01 CoumansHo- BrinonHenue keiica Ha aHanu3 UHQOpMaLUU
OK 02 ATHUYECKHE aCIEKTHI|00 ITHYECKUX acrleKTax  pa3BUTHUS
OK 04 OMOTEXHOJIOT U OMOTEXHOJIOT A (o rpynmnam),
IOPENCTAaBICHUE  pPE3yJIbTaTOB  pELIEHUs
KEUCOB
OK 01 buorexHonornn  u|BrinonaHeHue Keiica Ha aHaau3 MHPOpPMaLUU
OK 02 TEXHUYECKUE 0 pa3BUTHSA OMOTEXHOJOTUN C TPUMEHEHHUEM
OK 04 CUCTEMBI TEXHUYECKUX  cucTeM (10  TpyMImam),
IOPENCTAaBICHUE  pPE3yJIbTaTOB  pELIEHUs

KENCOB




