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1 ObLIASA XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30BATEJBLHOM JUCIUILINHBI

1.1. Obmeobpa3zoBarenbHas aucuuIinHa «buosorus» sBIseTCS 00s3aTEIBHON YacThIO
0011e00pa3oBaTeIbHOTO ITUKIIa 00pa3oBaTeIbHOM porpammsel B cooTBeTcTBHM ¢ PI'OC CIIO no
cneuuanbHocTy 08.02.07 MoHTaX 1 SKCIUTyaTalisi BRYTPEHHHX CAHTEXHUYECKUX YCTPOUCTB,
KOHJUIIMOHUPOBAHUS BO3JyXa M BEHTHIALWHU, peau3yeMoii Ha 0a3e OCHOBHOTO OOIIETro
oOpazoBaHwUs.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBannii DPI'OC cpemnero oOmiero
o0Opa3oBaHus ¢ y4eTOM NpOo(eCCHOHATHLHOW HANpPaBICHHOCTH TOJIydaeMol crenuanbHoCcTH. Ha

HU3YUCHUC NUCHUIIIIMHBI «buomorus» Ha 6a30BOM YPOBHEC OTBOAUTCA ABC 3a4YCTHBIC CAWMHUIIBI.



1.2. llesu 1 nJIaHUpPyeMblIe pe3yJabTAaThl OCBOCHUS TUCIUIIUHBI:

1.2.1. Iesu 1 33724 AMCHUILINHBI:

Heab: QopmupoBanue y CTYIEHTOB MPEJICTaBICHUS O CTPYKTYpHO-(GYHKIIMOHAIHHOU
OpraHM3alfK KUBBIX CHCTEM PAa3HOT'0 paHra Kak OCHOBBI IPUHATHS PEIICHUN B OTHOILIEHUU OOBEKTOB
YKUBOW MIPUPOIBI U B MPOU3BOJICTBEHHBIX CUTYAIUSX.

3agaun:

1) chopmupoBaTh MOHMMAaHHE CTPOEHHUS, MHOrooOpasusi U OCOOEHHOCTEH MKUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3alllU, 3aKOHOMEPHOCTEH MPOTEeKaHHsI OMOJIOTUYECKUX MPOIIECCOB U SBICHUI
B OKPYXKAIOIIEH cpejie, 1EeTOCTHOM HAayYHOW KapTUHBI MHUpPA, B3aUMOCBS3U M B3aUMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONpPENENSTh XHUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAONIONCHUS 3a
HKOCUCTEMaMHU JUJISl BBISBJICHHSI €CTECTBEHHBIX M AHTPOMNOTEHHBIX H3MEHEHUH, MHTEePIpPEeTUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTSHINNX OMOJOTMYECKHX SKCIICPUMEHTAIBHBIX
UCCIIEIOBaHMM ¢ COOII0CHIEM MPaBUiI 0€30IacHOr0 o0palleHus ¢ 00beKTaMHu U 000pyA0BaHUEM;

4) pa3BUTh YMEHHUS HCIOIH30BaTh MH(POPMAIMIO OHMOIOTHYECKOTO XapaKTepa W3 Pa3IMuHBIX
HMCTOYHHUKOB;

5) chopmupoBaTh yMEHUS TPOTHOZUPOBATH MTOCJIEICTBHS CBOCH JESITEIIBHOCTH MO OTHOIIEHHUIO K
OKpYyXarollen cpene, COOCTBEHHOMY 3/J0pPOBbIO; OOOCHOBBIBATH U COOJIOAATH Mephl MPOMUIAKTUKU
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKH U TEXHOJIOTHH B
MPAKTUYECKOW JIESITEIIbHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTHM |

arpoOMOTEXHOJIOTHH.



1.2.2. IlmanupyeMblie pe3y/bTAaThl OCBOEHHS 0011e00pa3oBaTe/bHOH IUCHUILVIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC

COO
Kon n Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HANMEHOBaHHe
(])OpMpreMquX Oo6mue JMCuMIUIMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupats
CIIOCOOBI pereHus
3a1a4
npoeCCUuOHATIBLHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS
- TOTOBHOCTh K TpPYAY,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH J€ATENHHOCTH TEXHOJOTMYECKOH H

OCO3HAaHHWEC NICHHOCTH MAaCTCPCTBA,

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBITIOJIHATH  TaKYIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasnuvHbeIM chepam  npodeccHOHATBHON

JESTEIIBHOCTH,
OBnajeHne yHUBEpCalIbHBIMM YYEOHBIMM MO3HABATEIbHBIMU
JEHUCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOAITENbHO (HOPMYJIMPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS NS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAeNATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUN UX TOCTUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJIATH MMPOTHUBOPCUHA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBATH
COOTBETCTBUE  pE3YyJbTAaTOB LEJAM, OIEHUBATh PHUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BUBaThb KpPEATHUBHOE MBINUICHUE TMpPU  PELHICHUH

JKU3HEHHBIX TTPOOIEM

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe U POJIU OHUOJOTHH B
CUCTeME HAy4YyHOro 3HaHHs; (YHKIMOHAIBHONH TPaMOTHOCTHU
YyeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPOo0eMm;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PaCKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, IOIYJISLHUS,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEIIICCTB u MIPEeBpaICHIEC SHEPTHH), roMeocTas
(camoperysmms), OMOCHHTE3 Ocka, CTPYKTYpHas

OpraHu3aIysl KHUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOM3BEJICHHE (PENPOMYKIIHsI), HACICICTBEHHOCTD,
U3MEHYMBOCTh, OJHEPrO3aBHCUMOCTh, POCT U Ppa3BUTHE,
YpPOBHEBAsI OPTaHU3AIIHS;

c(hOpMUPOBAHHOCTh  YMEHHS

OCHOBOIIOJIararommx OMOJIOTMYCCKUX TGOpI/IfI N THUIIOTE3:

pacKkpbeIBaTh  COJEPKaHHE
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
MIPOUCXOXKJICHHS )KU3HU U YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, 3. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
Hay4YHOTO Ounonoruu:
HaOMIOJIEHUsST W ONHUCAHUs JKUBBIX CHCTEM, IPOIIECCOB M

IIO3HAaHMU, HCIOJIB3YEMBIX B

ﬂBHCHHﬁ; opraHusanuu W M[MPOBCACHUA OMOIOTMYECKOTO




0) 0a30BbIe UCCIeI0BATEIbCKHE 1eCTBUS:

- BIQJETh HaBBIKAMH  y4eOHO-MCCIETIOBATENbCKOW U
IPOEKTHOH JIeATeIbHOCTH, HAaBBIKAMU Pa3pelieHus mpooiiem;

- BBISIBIISITh IPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIu3UpOBaTh 3a/1adyy, BBIIBUraTh TUIIOTE3Y €€ PeIleHUs,
HAaXOJUTh  apryMEeHTbl Al JIOKa3aTelbCTBa
YTBEPKACHUI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

- AHAIM3UPOBATh IIOJIyYEHHbIE B XOJAE pELICHHUS 3aJayu

pe3yibTaThl,

CBOHX

KPUTHYCCKMU OLCHHUBATL HX OOCTOBCPHOCTD,
IMPOrHO3MpOBaATh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- yMeThb
IIPAKTUYECKYIO 00J1aCTH KUZHECATENbHOCTH;

NEPCHOCUTh 3HAHWS B IIO03HABATCIBHYIO U
- YMEThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC HJCH, IpeiaraTh OPHIrHHAIbHBIC
MOJIXO/IBI U PELICHUS;

- CIOCOOHOCTh HX HCIOJB30BAaHHSA B II03HABATECILHOU U
COIIMATLHOM ITPAKTHUKE

OKCIICPUMCHTA, BBIABHUXKXCHUA THUIIOTE3, BbISIBJICHUA

3aBUCHUMOCTH MCKIAY HCCIICAYyCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS TIONYYEHHBIX Pe3yiIbTaTOB U (HOPMYIMPOBAHUS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TEOPUM M

3aKOHOB;
cOPMUPOBAHHOCTh ~ YMEHHsSI  BBIIESATh  CYILECTBEHHBIC
OpU3HAKW BHUPYCOB, KJIETOK MPOKAPHOT U  IYKApHUOT;

OJHOKJICTOYHBIX WM MHOI'OKJICTOYHBIX OpPraHu3MOB, BHIOB,

OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHISCTB U TMPEBPAIICHUS DHEPrUU B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIO0TBOPCHUS, PA3BUTHUS U
pPa3sMHOXKEHHUsS, HHIUBUAYAIbHOIO PA3BUTHS  OpraHHM3Ma
(oHTOreHe3a), OOpbOBI 3a CYHIECTBOBAaHHME, ECTECTBEHHOIO
otbopa, BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOuTaHus,

AHTPOIIOTCHHBIX

BIIUSHUSL KOMIIOHEHTOB 3KOCHCTEM,
HKOCUCTEMAX  CBOEHU
MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILICHHE YHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS pEIIaTh OMOJIOTUYECKHE 3aJ]1auyH,
COCTABJISITh TE€HOTHITUYECKUE

U3MEHEHUH B

CXCMbl CKpCIIMBAHUA  IJId
pa3HbIX THUIIOB HACJIICAOBAHUA TIPHU3HAKOB Yy

COCTaBJIsITb  CXCMBI

OpTraHnu3MoOB,
NnepeHoca BCHICCTB U DHCPrun B

OKOCHUCTEMAX (I_ICHI/I IIUTaHus, IMUIICBLIC CCTI/I)

OK 02.
Hcnonws3zoBars
COBpPEMEHHBIE
CpeICcTBa TIOUCKa,
aHanmu3a u
UHTEPIpETann
UHPOpPMALIUU U
UH(POPMAaLIOHHbIE

B o0s1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:
- c(OpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH M OOLIECTBEHHOMN

KyJIBTYD,
MECTa B

IMPAKTHUKHU, OCHOBAHHOTI'O Ha JAuajiore
CHOCO6CTBYIOH.ICTO OCO3HaHHUIO

HOJHUKYJIBTYPHOM MHUDPE;

CBOCTO

- COBEpLICHCTBOBAHUE S3BIKOBOM U YMTATEIBCKOW KYJIBTYpbI

c(hOpMUPOBAHHOCTh  YMEHUH OLIEHHUBATH
nH(popMalio OHOJIOTUYECKOTO COJEPXKAaHUS, BKIIIOYAIOLIYIO

IICECBAOHAYYHbIC

KPUTHYCCKU

3HaAHUA nu3 Pa3IMYIHBIX HCTOYHUKOB
(cpeactBa MaccoBoil uH(poOpMaluwy,
MaTepualibl);  MHTEPIPETUPOBATH

COBPCMCHHBIX HCCIENOBaHUM B

HAYYHO-TIOMYJISIPHBIC
TUYECKHE
OouoJIoruu,

OMOTEXHOJIOTHH; paccMaTpUBaTh II00aTbHBIE SKOJIOTHYECKHE

ACIICKThI
MCIHUINHC,




TEXHOJIOTUU TSI
BBITIOJTHCHMSI 32/1a4
npodecCuOHATbHON
JESTEIIbHOCTH

KaK CpeJICTBA B3aMMOACUCTBHUS MEXAY JIOAbMH U MO3HAHUS
MUDPA;

- OCO3HAHHE LEHHOCTH HAyYHOU NESATEIHHOCTH, TOTOBHOCTD
OCYILECTBIIAITh MPOCKTHYIO u
JeSITeIbHOCTh HHAUBUYAIBHO U B IPYIIIIE;

OBnajgeHue yHUBEpCalbHbBIMM y4EOHBIMH IIO3HABATEJIbLHBIMU

NEUCTBUSIMU:

HCCICAOBATCIILCKYIO

B) paboTa ¢ ungopmanmeii:
- BJIaJICTh HABBIKAMU IMOJTYYCHUA I/IH(l)OpMaIlI/II/I N3 UICTOYHHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYIICCTBIATL IIOUCK,
aHaM3, CHCTEMATH3alMI0 W HWHTEPHpEeTanuio HHGOpMAIHU
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax ¢ ydeToMm
Ha3Ha4YeHHUs MHQPOpPMAIMK M ILENEBON ayAUTOPHH, BBHIOHpas
ONTUMATIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aI1H;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HHPOpPMAIINH, €€
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpeacTBa

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTUBHBIX,

MH(OPMaLIMOHHBIX "

KOMMYHUKATHBHBIX n OpraHn3allOHHBIX 3aga4 C

COOIIOIEHUEM TpeboBaHU IPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacHOCTH;

- BJIaJACTh HaBBIKAMHU paCHOSHaBaHI/ISI U 3alIIUTHI I/IHCbOpMaL[I/II/I,

UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

npoOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIICHHIO K
HUM COOCTBEHHYIO MO3HUIIUIO;
COOCTBEHHBIE

c(OpPMUPOBAHHOCTh  yMEHUU

YCTHBIE

CO31aBaTb

HNUCHMEHHBIE u CoO00IIeHUS Ha OCHOBE

OMOJIOrHYeCKOM I/IH(l)OpMaI_[I/II/I N3 HCCKOJIBKUMX HWCTOYHHKOB,
I'paMOTHO HCIIOJIB30BATDH MMOHSATUHHBINA alrapar ouoaoruu

OK 04. O¢ddexTuBHO

B3aUMO/ICHCTBOBATh
u pabortathb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIaJICHNE HaBBIKAMH y4e0HO-UCCIIeI0BATEILCKOM,
MPOEKTHOM M COLIMAIbHOM AEATEIbHOCTH;

OBJ1agenue

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA

JACHCTBUSAMMU:

HpI/IO6p€TCHI/IG OIibITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOT'O IIO3HAaHHA, HCIOJIB3YCMBbIX B OMOJIOTHU:
Ha6J'IIO)I€HI/I$I N OIIHMCAaHUA KHUBBIX CHUCTEM, IIPOLIECCOB H

SBJICHUI; OpraHu3alMi M TPOBEJIEHHUs OHOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTHU MEXIY UCCIIEyEMBIMU BEINYMHAMU,




0) cOBMeCTHas 1eSITeJIbHOCTD.

- MOHMMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJAHOU H
WHIUBUTyaJIbHOU PaboThI;

- IIPUHUMATD eI COBMECTHOM
OpraHM30BBIBATH U KOOPJAWHUPOBATH JEHCTBUS IO €€
JOCTHIKEHHUIO: COCTaBJATh IUIAH JIEWCTBUM, pacHpenensTh
PO C Y4EeTOM MHEHUN YYaCTHMKOB OOCYXIATh PE3yJIbTaThI

COBMECTHOM paboThI;

JICSITCIILHOCTH,

- KOOpAMHUPOBATL UW BBIINOJJHATH pa60Ty B YCJIOBHAX

peabHOTO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJSATh IMO3UTUBHOE CTPATETMYECKOE ITOBEICHUE B
Pa3JIMYHbBIX MIPOSIBIISATH

B006pa)KCHI/Ie, OBITE HWHHUIINaTHBHBIM

CUTYaLMSIX, TBOPYECTBO u
OBi1agenne

JeliCTBHSIMU:
) NPUHATHE ce0s1 M IPYTUX JIojeii:

YHUBEPCAJIbHBIMH PEryjasiTUBHbBIMHA

- INPUHUMATh MOTHMBBI M apryMEHTBl APYIHX JIOAEH Ipu
aHAJIN3€E PE3yJIbTATOB JEATENbHOCTH;
- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIeH Ha OIIMOKY;

- pa3BUBATb CIIOCOOHOCTh ITOHUMATh MHp C IMO3ULUHU ApYroro
YCIOBCKa

OOBSICHEHHUS TIOJYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHMEM HAYYHBIX IOHSATHUNA, TEOPUH M
3aKOHOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIOILIEeH
Cpeibl,
pecypcocOepexeHn
10, IPUMCHSTH
3HaHUS 00
U3MCHEHUH KJIMMarTa,
TIPUHITUITBI

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- C(I)OpMI/IpOBaHHOCTB 9KOJOTHYECKOM KYJIbTYpPbI, IOHUMAaHUC
BIUAHUA IMponcccoB Ha
COCTOSAHHEC HpHpOI[HOﬁ U COIlHaIbHOMI cpeabl, OCO3HAHUC

COMaJIbHO-3KOHOMHNYCCKHUX

r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUTAHUPOBAHUE U OCYILECTBJICHUE NEUCTBUN B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO pa3BUTHS
YeJI0BEUYCCTBA;

AKTUBHOE  HENpUATHE  JEHCTBH,

IIPHUHOCAIINX BpEa

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHATD MOJIyY€HHbIE 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMYECKUX MPOLECCOB U SBICHUM, JUIs
MPUHATHS IPAKTUYECKUX PELIEHUIN B MOBCEAHEBHON KHU3HU C
uenblo obecrieueHus: 0€30MaCHOCTH CBOETO 3/I0pOBbS U
3I0pOBbsSl  OKPYXKAIOIUX JIOAEH, COOIIOACHUS 3J0pPOBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOI'O TIOBEJIEHUSI B OKpYXKaroIien
MIPUPOIHON cpene; IIOHUMAaHNE HE00X0IMMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHM COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTUI AJISl PAlIMOHAIIEHOTO IPUPOONOIB30BAHUS




OEpEIKITUBOTO
MPOU3BOJICTBA,
3 dexTrBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUAX

OKpYXKarolleH Cpese;
- YMCHHUC NPOTrHO3UPOBATH HCGJIaI‘OHpI/IHTHBIC OKOJIOTHYECCKHUEC
IIOCJIEICTBHS IIPEANPUHUMAECMBIX JEHCTBHUM, MPELOTBPAILAThH

HX;

- paclIMpeHue OmbITa JACATEIbHOCTH  SKOJOTHYECKOM
HAIPaBIICHHOCTH;

- OBJIaJIcHHC  HaBBIKAMH  Yy4eOHO-HCCIICI0BATEIbCKOM,

HpOGKTHOﬁ u COLIPI&J'II)HOfI JACATCIIBHOCTH

11K 1.2. BeImomHsaTs

C(bOpMI/IpOBaHHOCTL 9KOJIOTYECKOM KYJIbTYPbI, TOHUMAHUC

CdopmupoBaHHOCTh ~ YMEHHH  KPUTHYECKH  OLICHUBATH

MOHTaX CHCTEM BIIUSHUS COLIMAIIBHO-3KOHOMUYECKUX MPOLECCOB Ha | nHGOpMaLIUIO OMOJIOTHYECKOTO COJACPIKAHUS, BKIFOYAIOUTYIO
OTOIICHIAL, COCTOSHME IPHUPOJHOM M COLMATLHONW CpEIbl, OCO3HAHME | ICEBJOHAYYHBIE 3HAHMS U3  PA3IMYHBIX  HMCTOYHHMKOB
BOJOCHA0KEHU, o
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm; (cpeactBa MaccoBoil uH(pOpMaluu, HAyYHO-IIOMYJISIPHbIE
KaHaJIu3aluu 1
BOJIOCTOKOB. MaTepHalkl);
IIK 2.2. Bemonuare | [InanupoBaHue M OCyIIECTBICHUE NEHCTBUH B OKpYXKAIOLIEH
MOHTaX CUCTEM cpele Ha OCHOBE 3HAHUSA Heﬂeﬁ yCTOﬁqHBOFO pasBUTHA I/IHTepHpeTI/IpE)BaTb OTUYCCKHUEC ACIICKThI COBPEMECHHBIX
BEHTHJISALIUH . . UCCIIEJIOBaHUM B OWOJNOTUH, MEIUIMHE, OHOTEXHOJIOTHH,
’ YEJI0BEYECTBA; AKTUBHOE HENPUATHE NECUCTBUN, MPUHOCAILUX 6 5
KOHJMLHMOHUPOBAHH | _ OKDVIKAIOWICH  Chele: e HDOIHOSHDOBATE paccMarpuBarh  TJIO0AIBHBIE  JKOJOTMYECKHE  MPOOJIEMBI
s BO3TyXa. pea Py m peae,  yM p p COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHIO K HHUM
HeOJIaronpusITHbIE JKOJIOTUYECKHE TIOCNE/CTBUS | cOGCTBEHHYIO TTO3UIIAIO.

IIPEANPUHUMAEMBIX JEHCTBUN, IPENOTBpALaTh UX.




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJbHOMN JUCIATLIIMHBI

2.1. O0beM QMCHUILIAHBI H BUAbI Y4eOHO# padoThI

Buj yue6Hoii padoThl O0bem B
yacax

O06beM 00pa3oBaTe/IbHOI MPOrPaMMbl TUCITHIIJIMHBI 72

1. OcHoBHOE coaepxkaHue 58
BT. U..

TEOpeTUIECKOe O0yUeHNE 38

MPAKTUYECKUE 3aHATUL 12

1a00paTOPHBIC 3aHATHS 2

KOHTPOJIbHBIE paOOTHI 6

2. IIpodeccuoHaTBbHO-OPUEHTHPOBAHHOE CO/IEPKAHME 12
BT. U.:

TeopeTHYecKoe 00ydIeHne 2

MPAKTUYECKHUE 3aHATHS 8

na0opaTOpHbIE 3aHATUS 2

IIpomexyTouynas arrecranus (AuddepeHIMPOBAHHBIN 324€T) 2




2.2. TemaTHYeCKHUii JIAH U COJIeP:KaHNE TUCHUNIUHBI « Buosorus

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PeCcCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4
Pazneu 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoOBHOE co/iep:KaHue 2 OK 2
buogorus kak TeopeTnueckoe o0yueHue: 2
Hayka. O0masi | CoppeMeHHbIC OTPACITH OHOTOrHYECKHX 3HAHMIT. CBSI3b GHONOTHH C APYTHMH HAayKaMI: OHOXHMHUS,
XapaKTepUCTUK |OGuodusuka, OnoHuKa, reHoreorpadus u np. Poiab u Mmecto Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHM3aliy )KUBOi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMUYECKUI COCTaB KIETOK

Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas reopust (T. IlIBann, M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJI0KEHUS] COBPEMEHHOI OK-4
asl OpraHu3anus | KJIETOYHOU TEOpHUHU. THUIIBI KIETOYHON OPraHU3alyn: IPOKAPUOTHUECKUN U 3YKAPUOTUYECKU.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue

syKapuoTHueckoi kiaeTku. Hexkiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)

JlaGopaTopHble 3aHATHSA: 2

[IproGperenue onbITa NPUMEHEHHSI TEXHUKU MUKPOCKOITMPOBAHHUS IIPU BBIIIOJHEHUH JTAOOPaTOPHBIX

pabor:

JIaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KJIETOUYHbIE BKIIOYEHHUS
(kxpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

ITonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE PA3IMUUN MEXKITY

M3y4aeMbIMU 00beKTaMH, (POPMyYIHPOBAHUE BHIBOJOB

IpakTHyecKue 3aHATHS: 2

Bupychuble u 6akrepuanbHblie 3a00seBanus. O01Me TPUHIUITBI HCIIOJIb30BAHUS JIEKaPCTBEHHBIX BELIECTB.

Oco0eHHoCcTH MPUMEHEHUsT aHTUOUOTHKOB. [IpeacTaBneHne yCTHBIX COOOLIEHHH ¢ Mpe3eHTalle,

MTO/ITOTOBJIEHHBIX IO MEPEUHI0 HCTOUHUKOB, PEKOMEHIOBAHHBIX MTPENoJaBaTesieM
Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe odyueHue: 2 OK-2




¢yakmmonaasn | Xpomocomuas teopust T. Moprana. CTpoeHue XxpoMocoM. XpoOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHBIE U
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEJICTBEHHOC | HaXOXJIEHHE B KJIETKe, UX CTPOCHUE U (PYHKIIMHU. MaTpUYHbIE MPOLIECCHl B KIETKE: PEIUIMKanus, ONOCHHTE3
™ Oernka, pernapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTnyeckue 3aHATHA: 2

Pemenue 3ana4 Ha onpeesieHne OCIEN0BATENIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae

M3MEHEHUS MTOCNIeI0BaTeNbHOCTH HyKieoTua0B JIHK
Tema 1.4. OcCHOBHOE cojIep:KaHHe 2 OK-2
OOmen BemiecTB | Teopernueckoe o0yuenme: 2
u npespamenue | [Tonstre MeTaboIM3M. ACCUMUIISIIUS U TUCCUMUIISLINS — IBE CTOPOHBI MeTabonu3ma. Turbsl oomMeHa
JHEepPrum B BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, adpoOHBIN 1 aHadpoOHBIN. [InacTuyeckuii 0OMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHue 2 OK-2
Ku3HeHHBbIH TeopeTnueckoe odyueHue: 2 OK-4
LHMKJI KJIeTKH. Kierounslii nuki, ero nepuopl. MUTO3, €ro cTajiny U NpOMCXOoAsiue nporecchl. buosornyeckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meito3e. Kpoccunrosep. buonornueckuii

CMBICII MeW03a
KonTtpoubnas MonekynsipHbI ypOBEHb OpraHU3aLMH )KUBOTO 2
padora
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOE cogepkaHue 2 OK -2
Crpoenne TeopeTnueckoe odyueHue: 2 OK-4
OpraHu3ma MHOroK1€eTOYHbIE OPTaHNu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3Me.

I'omeocTa3 opranusmMa u ero nojAepKaHue B MPOLIECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue 2 OK-2
®opmbl Teopernueckoe o0yueHue: 2
Pa3MHOKEHHUSs ®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoKeHHe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHu3MoB ITonoBoe pazMHoOxeHue. ['ameTorenes y xuBOTHbIX. CriepmaTorenes u ooreHe3. CTpoeHue MoJ0BBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOe coaepkaHue 2 OK -2
OnTorenes Teopernueckoe odyueHue: 2 OK -4
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpHOreHes u ero crajguu. IloctamOpruoHanbHbli MEpUO.

AKUBOTHBIX U

CTa}II/II/I HOCT3M6pI/IOHaJ'II)HOFO Pa3BUTHA Y )KUBOTHBIX U YCJIOBCKA. HpﬂMOG H HECTIPAMOC pa3sBUTHUC.




YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOE coep:kaHue 4 OK-2
3axonomepHoct | Teoperuyeckoe o0yyeHue: 2 OK-4
U HacjieoBaHusl | OCHOBHbBIC IOHSTHS TEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHus rameT. 3akousl I'. Mennens

(MOHOTHOpHIHOE M TIOJUTHOPUIHOE CKpelnuBaHue). B3anMoaeiicTBre reHoB

IIpakTHYeckue 3aHATHSA: 2

Pewrenue 3anau Ha onpeneneHue BEpOATHOCTA BOSHUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB TP MOHO-,

I1-, TOJMTHOPUIHOM M aHATH3UPYIOIIEM CKPELIMBAaHUU, COCTABICHNE TeHOTUITMYECKUX CXEM

CKpELIMBaHUs
Tema 2.5. OcHoOBHOe coiep:KaHue 4 OK-1
CuemnieHHnoe TeopeTnueckoe odyueHue: 2 OK-2
HacjJeaoBaHue 3akonsr T. MopraHa. CuenjeHHOe HaclieA0BaHKE IeHOB, HapyLUICHUE CLHCIIJICHU. Hacnenosanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [TOJIOM

IIpakTnyeckue 3aHATHA: 2

Pewrenue 3a1au Ha onpeeneHnue BEPOATHOCTA BOSHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB IIpU

CUEIJIEHHOM HaclIeJOBaHNUHU, COCTABICHUE FT€HOTUITMYECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoBHOE co/lep:KaHue 4 OK-1
3axonomepHocr | Teoperuueckoe odydeHue: 2 OK -2
| N3meHunBOCTh NPU3HAKOB. BU/bl N3MEHUYMBOCTHU: HACJIEICTBEHHAs! M HEHACIIEICTBEHHAs. 3aKOH OK-4
H3MEHYHBOCTH TOMOJIOTMUYECKUX PAIOB B HacieacTBeHHO u3menunBocty (H.W. BaBuios). Myranmonnast reopus

W3MEHYMBOCTHU. Bubl MyTanuii 1 TpuYMHbBI UX BO3HUKHOBEeHUA. KapnoTun yenoseka. HacnenctBenHbie

3a00s1eBaHUs YeIoBeKa. [ eHHbIe U XpOMOCOMHBIE 00JIe3HH UenoBeka. bonesnu ¢ HacneaCcTBEHHOM

MIPeIPacloIOKEHHOCThI0. 3HAUEHNE MEIUIIMHCKON N'€HETUKU B IPEIOTBPAILIEHUH U JIEUEHUH ITeHEeTHUYECKUX

3a00JIeBaHUI YeIOBeKa

IIpakTnyeckue 3aHATHA: 2

Pemenue 3ana4 Ha onpenesieHne TUIA MyTallMK [P IIEpEAAayYe HACJIEACTBEHHBIX IPU3HAKOB, COCTABIECHUE

TFEHOTUIIMYECKUX CXEM CKPEIIMBAHUS
KonTtpoubnas 2

Crpoenue U pyHKIIUH OpraHu3Ma
padora
Paznen 3. Teopusi 3Bo/1ounu 6
Tema 3.1. OcHoBHOE coep:KaHue 2 OK-2
Hcropus Teopernueckoe odyueHue: 2 OK-4
IBOJIIOIMOHHOIO | [IepBrie sBomonOHHbIe KoHLenuu (K.b. Jlamapk, XK.JI. Bropdon). DBomonnonnas reopus Y. [lapsuHa.




YUeHHusl. CunHTeTn4eckas TeOpHs SBOJIOIUH U €€ OCHOBHBIC TIOJI0KEHUSI.
Muxkpo3somouu | Mukpossosouus. [lonynsinus Kak sIeMeHTapHas eAMHUIA SBOIOUUH. | eHeTHUeCKuEe OCHOBBI HBOJIOIUH.
| DOneMeHTapHbIE (PaKTOPHI 3BOMIONNU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMINNA (PAaKTOP SBOIOLNH.

BunooOpa3oBanue Kak pe3yibTaT MUKPOIBOIIOLUH
Tema 3.2. OcHoBHOE coep:kaHue 2 OK-2
MakposBoaouu | Teopernueckoe o0yueHuHe: 2 OK-4
sl MakponsBosntorus. PopMbl 1 OCHOBHBIE HampaBiieHUs: MakpodBororuu (A H. Ceseprion). [Tytu
BosnukHOBeHMe | nocTrxkeHus Orosioruueckoro nporpecca. Coxpanenue 6uopa3Hoodpasus Ha 3emie.
U pa3BHUTHE ['unoTe3bl u Teopuu BO3HUKHOBEHUS >kKU3HU Ha 3emiie. [losiBiaeHe nepBhIX KJIETOK U UX SBOJIIOIIHSL.
sKU3HM Ha 3emute | [IpokapuOThI M SYKapuOThI. [IPOMCXOXKIEHHE MHOTOKIICTOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

L[APCTB SYKAPHOT
Tema 3.3. OcHoBHOE co/lep:KaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyueHnme: 2 OK-4
yeJioBeKa — AnTpormnonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MoJIoKeHne YeaoBeka. CXOACTBO U OTIMYUS
aHTpoOMnoreHe3 9eJI0BeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAMH aHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YETIOBEKA.

YenoBedyeckne packl M MX €IWHCTBO. Bpems u myTH paccenieHus YyelioBeKa 1o IIaHeTe.

[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSM CPEIIbI
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoBHOE cogepkaHue 2 OK-1
Ixosornvyeckne | Teopernueckoe odydenue: 2 OK -2
(daxTopsI N Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3IyIIIHASA, TOYBEHHAs, BHYTpHOpTraHu3MeHHast. Ou3nko- OK -7
cpeabl ;KM3HH XUMHUYECKHE 0COOEHHOCTH cpell 0O0MTaHus opraHu3mMoB. [IpucnocoOinenns OpraHu3MoB K KHU3HH B Pa3HbIX

cpenax. [lonstue sxonoruyeckoro pakropa. Knaccupukanus sxonornyeckux paxropos. IIpaBuio

munnmyMma 1O. JIubuxa. 3akon Tonepantnoctu B. llendopna
Tema 4.2. OcHoBHOE coep:kaHue 4 OK-1
Honynsinus, Teoperuueckoe odyueHue: 2 OK-2
coo01ecTBa, DKOJIOrMYECKast XapaKTEPUCTHKA BH/IA U TIOMYIIAHHA. DKOJOIHYECKas HUIIIA BH/IA. JKOJIOTHUECKHE OK-7
IKOCUCTEMBI XapaKTepUCTHKH mommy . CoolImiecTBa 1 SKOCUCTeMBI. BHOIIEHO3 U ero cTpyKTypa. CBsA3H MEXIY

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: TPOAYIIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB ¥ NOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

IpakTHyecKne 3aHATHS: 2

TpO(I)I/ILIeCKI/IC OCIH U CCTH. OcHOBHBIC TTOKa3aTeIN SKOCHCTEMEL. buoMacca u MpoaYyKIHA. DKOJIOTTYECKHUE
nupaMuabl YUCCII, Omomacchl U OHCPIHUH. HpaBI/IJ'IO nUupaMuJibl SHEPTUU.




PemreHne nmpakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IIEPEHOCY BEIECTBA U SHEPTUU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIETIeH U MUpaMu OMOMacChl U YHEPTUU

Tema 4.3. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - Teopernueckoe o0yueHue: 2 OK-2
ri100a/1bHas buocdepa — xuBas o6omouka 3emau. Passutue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
KoJiornvyeckasi | O6nactu 6uochepsl 1 ee KOMIOHEHTHI. JKHUBOE BeIecTBO Onochepsl U ero PyHKITUH.
cHcTeMa 3aKOHOMEPHOCTH CyIecTBoBaHuUs 6nochepsl. OcobeHHOCTH Onochepsl Kak TI00ATBHON YKOCHCTEMBI.

Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XMMUYECKUE IIUKIIBL.

['moGanbHbIE FKOIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE co/iep:KaHue 4 OK-1
Baunsinue TeopeTnueckoe odyueHue: 2 OK -2
AHTPOMOTE€HHBIX | AHTPOIIOT€HHBIE BO3EHCTBUS Ha Ouocdepy. 3arps3HeHus Kak BUJl aHTPOIIOTEHHOTO BO3/IEHCTBUS. OK-4
(paxTopoB Ha AnTpornorenHsie Bo3neiicTBus Ha atmocepy. BoszneiictBus Ha ruapochepy. BozaeiictBus Ha mutochepy. OK -7
ouochepy AHTpOTIOTeHHBIE BO3/IEHCTBHS HA OMOTHYECKHE cO00MIecTBa. YTIyOIeHHO N3YJalOTCsl OTXO/IbI, CBA3aHHBIC IIK 1.2

C OIpeeIeHHON podeccueii/cnenuanTbHOCThIO IIK 2.2

IIpakTHyeckue 3aHATHA: 2

[IpakTryeckoe 3ansaTue «OTXOABI IPOU3BOACTBAY

Ilpakmuueckoe 3anamue «OTX01bI NPH BOAOCHAOKEHNH, BOIOOTBEACHUMN 2

OcHoBHOE cogepkaHue 4
Tema 4.5. Teoperuueckoe od0yueHue: 2 OK-2
Bausinue 3/10pOBbe U €ro cocTaBistonye. PakTopbl, MOJOKUTEIHHO U OTPULIATEIHHO BIUSIOLINE HA OPTraHU3M 2 OK-4
COLMAJIBHO- yenoBeka. [Ipobiema TeXHOreHHBIX BO3AEHCTBHI Ha 3/J0POBbE UEIOBEKA (JIEKTPOMArHUTHBIE MO, OK-7
IKOJOTHYECKHX | OBITOBas XMMMsI, M30BITOUHBIE IIYMBI, pagualys U T.11.). AanTtauus opraHu3Ma ueioBeka K pakropam IIK 1.2
(¢paxTopoB Ha okpy:xaromei cpeapl. [IpuHmns popMupoBaHus 310poBbecOeperaroero nopeaeHus. @usndeckas IIK 2.2
310pOBbe aKTUBHOCTH U 3[I0POBbE. BHOXMMUYeCKHe acTIeKThl pallHOHAIEHOTO TTUTaHUS
YyeJioBeKa JlabopaTopHble 3aHATHS: 2

Jlabopamopuasa paboma na évioop:
1. Jlabopamopuasa paboma « Ymcmeennan pabomocnocoonocnsy
Osnaodenue memooamu onpeoenenus noKazamesneil yMcmeeHHoul padomocnocoonocmu, odvacHenue
ROJIYUEHHBIX PE3YTbMAMOE U POopMYaAUpoeanue 6b160006 (NUCbMEHHO) C UCHOL30GAHUEM HAYUHBIX
noHAmMuUIl, meopuil u 3aK0OH08
2. Jlabopamopnasa paboma «Bauanue abuomuueckux pakmopos na uenogexa (Hu3Kue u ebicoKue
memnepamypui))




H3yuenue mexanusmos adanmayuu opzanu3mMa 4e106eKa K HU3KUM U 6bICOKUM MeMNepamypam u
00bACHEHUEe NOTIYUEHHBIX Pe3YIbman o U Yopmynuposanue v160008 (RUCbMEHHO) € UCNONb306AHUEM
HAy4YHbIX NOHAMUIL, MeOPUIL U 3AKOHOG.

T'opauue unu x0100HbIE NOBEPXHOCHMU 0DCTIYIHCUBACMO20 CAHMEXHUKOM 000PY00BAHUS 2
Teopetnueckre acieKThl IKOJIOTHH 2
KonTposabHas
padora
IIpodeccnoHaLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHUe MPUKJIATHOT0 MOILYJIs1) 8 OK-1
OK -2
OK-4
IIK 1.2
IIK 2.2
Paznen 5. buoJiorusi B :Ku3H1 OcHoB OK-1
HOe OK-2
coaepx OK-4
aHue IIK 1.2
Tema 5.1. Teopernyeckoe coaepxanue: 2 IIK 2.2
buorexnonorun | buomexnonozus Kaxk Hayka u npou3zeo0cmeo. OcHoeHbvle HANPABIEHUSA COBPEMEHHOI OUOMEXHOI0ZUNL. 2
B "KU3HH Memoowt 6uomexnonocuu. Oo6vekmol Guomexno02uu. IMUKA OUOMEXHOIOZUYECKUX U 2EHEMUYECKUX
Ka)K10ro IKcnepumenmos. Ilpasuna noucka u ananu3a 6UOIKO102UHECKOU UHPOPMAYUY U3 PAZTUYHBIX
UCMOYHUKO8 (HAYUHAA U YUEeOHO-HAYUHAA TUMEPAmypa, CPeoCmea Maccoeoil uHgopmayuu, cems
Humepuem u opyzue)
IIpakTnyeckue 3aHATHA: 2
Keiicel Ha aHanu3 HHPOPMAITHH O HAYIHBIX IOCTIKEHUSAX B 00JIACTH TEHETUICCKUX TEXHOJIOTHIA, 2
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIMNA. 3aluTa Keiica: mpecTaBIeHUe pe3yIbTaToOB pPEeUICHHS
KeicoB (BBICTYILJIEHUE C MTPE3EHTAINEH )
Keiicot na ananu3 ungpopmayuu 0 HayuHvIX 00CMUNCEHUAX 8 00NACMU OUOMEXHOIOZUU OUUCHIKU 2
CIOYHBIX 600
Tewma 5.1 oOs3aTenbpHa 17151 U3YUEHUS CTYICHTaMH BCeX Mpodeccuii/criennaibHOCTeN 4
OcHoBHOe coaepkaHue 4
Tema 5.2.1. BUOTEXHOJIOTMU B MPOMBINLIEHHOCTH (1J151 YKPYNHEHHBIX rpynn npodeccuii/cnenuanbaocreii 07.00.00, Mpaxr 4
08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, HecK

38.00.00, 43.00.00, 46.00.00, 53.00.00, 54.00.00 (xpome 54.02.07)




ue

3aHATH
s:
Tema 5.2.1. Pa3BuTHe npoMbIIIIIEHHONW OMOTEXHOIOTHM U €€ IPUMEHEHHUE B KU3HU YEJIOBEKA, IIOUCK U aHAJIN3 2
BbuorexnoJio- nH(OpMAINY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-HaydHas JTUTepaTypa, CpeACTBa MacCOBOU
' B uHpopmanuu, cetb IHTEpHET U qpyrue)
HpOMBINLICH- Keiicbl Ha aHanu3 MHPOPMAITH O PA3BUTUH MPOMBIIIIICHHOW OMOTEXHOJIOTHH (10 TpyIIam)
HocTH 3amuTa Keiica: [IpencraBienue pe3yabTaToB pelieHus: KeHCcoB (BBICTYIUICHHE C IPEe3eHTalUe ) 2
OcHoBHoOe coJep:kaHue 4
Tema 5.2.2. CounajbHO-3THYECKHE ACTIEKTHI OMOTEXHOJIOTHi (1151 yKPYIIHEHHBIX rpynn npodgeccuii/cneunanbHocTeil Ipakr 4
38.00.00, 39.00.00, 40.00.00, 42.00.00, 50.00.00, 51.00.00, 52.00.00, 53.00.00, 55.00.00, 57.00.00) HYeCK
ue
3aHATH
s:
Tema 5.2.2. Omuyeckue acnekmul pazeumus OUOMEXHONOUN U RPUMEHEHUE UX 8 HCUZHU Ye108€eKa, NOUCK U 2 OK-1
ConuanbHo- ananu3 uHGopmayuu u3 pa3iUYHbLIX UCIMOYHUKOE (HAYYHAA U YUeOHO-HAYYHAA TUmepamypa, cpeocmea OK-2
ITHYECKHUE maccosoii ungopmayuu, cemv Hnmepnem u opyzue) OK-4
ACHEKTRI _ | Keiicot na ananus ungpopmayuu 06 3muiecKux acnekmax pazeumus 6uomexunonozui (no zpynnam) IIK 1.2
OHOTEXHONOTHIA 73,1117 keiica: [IpecTaBICHNE Pe3y/IbTaToB PEIICHNs KeicoB (BHICTYIUICHNE C Npe3eHTaIei) 2 IIK 2.2
OcHOBHOE coJepKaHue 4
Tema 5.2.3. BHOTEXHOJIOTHHM M TEXHHYECKHE CUCTEMBbI (17151 YKPYNMHEHHBIX rpynn npogeccuii/cnenuanbrocteid 05.00.00, Ipakr
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00) HYecK
ue
3aHATH
s
Tema 5.2.3. Pazeumue 6uomexnonozuil ¢c npumMeHeHuem mexHudecKux cucmem (Ououncenepusi, 2 OK-1
buoTexHo0TMN | Guoungopmamuxa, GuOHUKA) U UX NRPUMEHEHUE 8 HCUZHU UeI06EKA, NOUCK U AHAIU3 UH(OpMayuu u3 OK -2
U TEXHUYECKUC | paznuunblx uCMOYHUKOS8 (HAYUHAA U YUEOHO-HAYUHAA TUmMepPamypa, Cpeocmea Maccosoili uHgopmayuu, OK-4
CHCTEMBI cemv Hnmepuem u opyzue) IIK 1.2
Keiicot na ananuz ungpopmayuu o pazeumuu 6UOMEXHONOZUI C NPUMEHEHUEM MEXHUYECKUX CUCHEM IIK 2.2

(no cpynnam)




3amura keiica: [IpencraBneHue pe3ynbTaToOB PeICHHUs KEWCOB (BBICTYIUIEHUE C MIPE3CHTALIUEH ) 2
IIpomexyTouyHas aTrecTanus Mo JUCHUILVINHE (1M epeHIUPOBAHHBIN 3a4eT) 2
Bcero 72




3. YCJIOBUS PEAJIM3AIIMHA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUIIINH

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEPHAJIBLHO-TEXHHUYECKOMY 00ecredeHHIo

Kabuner «buonorum», OCHAIIEHHBIA OOOpPYAOBaHHMEM: MeEOENb, OCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaOMMI], TUIAKATOB), TEXHUYECKUMHU CPEICTBAMU OOYYCHWS:
KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

Jlaboparopus, OcCHaIIeHHas OOOpyJOBaHUEM Il TPOBEACHHS 3aHATHA: MHKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETp, JabopaTopHas mocyaa (MpoOUPKH, MOJACTABKU JIsi MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMU, NPEIMETHbIE M TOKPOBHBIE CTEKJIa, CTEKJISIHHBIC IalOUKH,
IpernapoBalibHbIe UTIIbI, (UIBTPOBAIbHAS OyMara (caeTku), cTakaHbl) THIIEPTOHUYECKHUI PacTBOP
xjaopuga HaTpus, 3%-HBIA pacTBOp IMEpPOKCHUIA BOJAOPOAA, pacTBOp HoAa B HOAMCTOM KallWH,
TIIALEPHUH, KIIYOHH KapTOQEeIs, JTUCT 3JI0/IeU KaHAJCKOU, IJI01 PIOMHBI OOBIKHOBEHHOH (pSOWHBI MITH

TOMara), IyK pernyaTblii, pa3Be/IeHHbIE B BOJE IPOMKIKH);

3.2. UndopmanuonHoe odecrnedenne o0yueHust
1 Jns peanuzanuu nporpammbl  OMOIMOTEUHBIM (OHI 0Opa3oBaTeNbHOM OpraHu3aluu
JOJDKEH HMMETh TeYaTHbIe W/WIM 3JIEKTPOHHBbIE 00pa3oBaTeibHble U MH(QOPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JJIS MCIOJb30BaHUS B 00pa3oBaTENIbHOM IIpOIlecCe, HE CTaplle MSITH JIeT C
MOMEHTA U3aHusl.
2 PexomeHiyeMble TIeUaTHbIE U3/1aHUs M0 pean3alu o011eo0pa3oBaTeNbHON AUCIUIIIMHBI
IPEJICTaBICHbl B METOANYECKUX PEKOMEHAIUAX 10 OpraHu3alun o0y4eHusl.
3. PexoMeHnayemble eyaTHbIe N3JaHUs [0 peaan3anuy o01eo0pa3oBaTeIbHON JUCHUTUINHBI
OcHOBHBIC HCTOYHHMKH:
1. benses JI. K., dpmvmun I'. M., Ky3nenosa JI. H. u np. buonorus (6a3oBsiif yposens). 10
Kiacc. — M., 2021.
2. benses . K., Aeivmmun I'. M., Bopoaun I1. M. u np. buonorus (6a30Beiii ypoBeHs). 11
knacc. — M., 2020.
3. Enxuna JI. B. buonorus. Bech mkonabHbIN Kype B Tabnunax. — M., 2021.
4. KoucrantunoB B. M., Pe3zanoB A. I'., ®aneea E. O. buonorusi: y4eOHHUK ISl CTY/I.
yupexaeHuit cpes. npod. oobpazosanus / moa pen. B. M. Korcrantunoa. — M., 2021.
5. KoncrantunoB B.M. u np. buosnorus mist npodeccuii u crienuanabHOCTEH  TEXHUYECKOTO
U ECTECTBEHHO-HAyyHOTO mpoduieid: ydyeOHWK Uil  CTYIACHTOB PO eCCHOHATBHBIX

00pa3oBaTeNbHBIX OpraHU3alliid, OCBauBarOIIMX npodeccuu u  crnenuanbHoctu CI10. — M., 2020



6. YeonreB H. B., I'punesa I'. I'. buonorus: yueOHUK 111 CTYAEHTOB TPOQeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBamux npodpeccun u  cneunanbuoctu CI10. — M., 2022

JlonoiHUTe/IbHbIE UCTOYHUKH:

1. O6 ob6pazoanuu B Poccuiickoit deneparnuu: denep. 3akon ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3aKkoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®@3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-@3, or
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeCeHHbIMU DenepanibHbiM 3akoHOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢
u3Mm. ot 19.12.2016.);

2.Koncrurynus Poccuiickoit @eneparyn (mpuHATa BCEHAPOIHBIM TosiocoBanueM 12.12.1993)
(c yueTom nonpaBoK, BHECEHHBIX (he/iepaibHbIMU KOHCTUTYLIMOHHBIMU 3aKkoHaMu P® o nomnpaBkax K
Koncrurytm PO or 30.12.2008 Ne 6-DK3; o1 30.12.2008 Ne 7-DK3) // C3 PDO.— 2009. —Ne 4. — Cr. 445.

3. ®enepanbHblii 3akoH OT 29.12. 2012 Ne 273-®3 (B pea. denepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013Ne 317-®@3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014

4. No 84-d3, ot 27.05.2014 Ne 135-D3, or 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMHU
®enepanbHbIM 3aK0HOM OT 04.06.2014 Ne 145-D3) «O6 ob6pazoanuu B Poccuiickoii deaeparum.

5. Ilpuka3 MunucrepctBa obpazoBanuss u Hayku P® «O0 yrBepkaeHuu ¢enepaibHOro
TOCYJapCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa CpeaHero (MoJIHOro) oOmero oOpa3oBaHU
(3apeructpupoBad B Muntocte PO 07.06.2012 Ne  24480).

6. [Ipuxaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu m3meHenuid B Ilpukas
Munucrepcra oOpazoBanus U Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 “O6 yrBep:kaeHNH
deneparbHOrO0  TOCYIapCTBEHHOTO  00pa30BaTebHOTO CTaHAapTa CcpeaHero  (MOJHOTro) — OOIIero
00pa3oBaHus ».

7. Ilpuka3z MunuctepctBa obpazoBanus u Hayku P® ot 31 nexabps 2015 r. Nel578 «O
BHECEHUU H3MEHEHUll B (efepanbHbI TOCylIapCTBEHHBIH 00pa3oBaTeIbHBIA CTaHAAPT CPEIHETrO
obmero oOpa3oBaHusl, yTBEPKASHHBIN MTpUKa3oM MuHucTEepcTBa 00pa3oBanus M HayKu Poccuiickoit
Oenepaunn ot 17 mas 2012 r. Ne 413»

8. ITuceMmo JlenapTameHTa rocyJapCTBEHHOM MOJUTHKY B chepe MoAroTOBKH pabouux KaapoB
u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259 «PexkoMeHmanuu 10O OpraHU3AINU
MOJIyYeHUsI CpelHero olumiero oOpa3oBaHMs B MpeeNax OCBOEHHUS 00pa30oBaTENIbHBIX MPOTrpPaMM
cpenHero mpodeccnoHanbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHs C y4ETOM
TpeOoBaHUH (efepabHBIX TOCYJAapCTBEHHBIX O00pa30BaTEIbHBIX CTAHJAPTOB M MOJIy4aeMOil
po(eCCUu WK CIIEIHATIBHOCTH CPETHETO MPOo(heCcCHOHATBFHOTO 00pa30BaHUSIY.

9. ®enepanpubiii 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaroiie cpeas» (B pell. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Ct. 133.



10. buonorus: B 2 1./ nox pexa. H. B. Spsiruna. — M., 2020.

11. buonorusi. PykoBoACTBO K MpakTUYECKUM 3aHATUAM / o pen. B. B. Mapkunoit. — M.,
2020

HNuTepHeT-pecypenbl

1. www. class-fizika. nard. ru («KitaccHas qocka ist Jit0003HATEIbHBIX»).

2. Www. interneturok. ru («Bumeoypoku mo mpeamMeraM IIKOJBHOW HMpPOTPaMMBD»).

3. www. pvg. mk. ru (omummuana «I[lokopu BopoObeBsI ropsi»).

4, www. alhimikov. net (OGpa3oBaTeabHBIM CAWT ISl HIKOJIBHUKOB).

5. www. biology. asvu. ru (Bcs Owonorus. CoBpeMeHHass OHOJIOTHS, CTaTbH, HOBOCTH,
OubIIMoTeKA).

6. www. window. edu. ru/ window (ExunHoe okHO nocTyma K o0pa3oBaTelIbHBIM pecypcam

WuTepHera no OGHMOJIOTHH.


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJbHON JUCIHUTILJIAHBI

KoHTpomb 1 OIleHKa pacKphIBAIOTCS Yepe3 YCBOSHHBIE 3HAHHSI U MPHOOPETEHHbIE 00YJatOIMMHUCS
yMEHUSI, HallpaBJIeHHbIe Ha (popMupoBaHUe OOMMX U MPOPECCHOHATBHBIX KoMIeTeHInH. KoMmeTeHuuu
JOJKHBI OBITH COOTHECEHBI C MPEIMETHBIMU pe3yibTaTaMH. {7 KOHTPOJIS M OLIEHKH pPEe3yJIbTaToOB

oOydeHusl TperoaaBareib BbIOMpaeT GOpPMbl U METOABI C YU4E€TOM MpodeccHoHANU3aN 00y4YeHUs IO

nmporpamMme I1MCHUIIIMHEL.

Koa 1 HauMeHoBaHue Paznen/Tema THn OLEeHOYHBIX
(popmMupyemMbIX KOMIIETEHIUI MepOonpUATHIA
OK 01. BeiOupare croco6sr | Pazmen 1. Temsr 1.2, 1.3 -YCTHBIHN OTPOC;
perieHus 3a1a4 npodec- | Pasmen 2. Temnr 2.5., 2.6 - (hpOHTANBHEII OTIPOC;
CHOHATHHOI nestensaoct | Pasnend. Temer 4.1.,4.2,4.3,4.4 - OIIEHKA KOHTPOJBHBIX
NPUMEHUTENbHO K  pasauudbiv | Pasnen . Temsr5.2.2,5.2.3 pabor;
KOHTEKCTAM - HaOJII0ICHHE 32 XOJI0M
BBITIOJIHEHHS JTA00PaTOPHBIX
OK 02. Ucnons30BaTh Pazmen 1. Temsr 1.1, 1.2, 1.3, 1.4, pabor;
COBPEMEHHBIE CPECTBA MIOUCKA, 15 - OLICHKA BBITIOJIHEHHUS
aHaIM3a U UHTEPIPETALMH Pazmen 2. Temnr 2.1, 2.2,2.3,2.4, J1a00PaTOPHBIX padoT;
uH(OPMALY 1 25,26 - OLIEHKA IPAKTUYECKUX
MH(POPMALMOHHBIE TEXHOJIOTHH Pasnien 3. Tema 3.1, 3.2, 3.3 pabor (pewenns
L —— Paznen 4. Temn1 4.1,4.2,4.3,4.4, KAaueCTBEHHBIX, PACYETHBIX,
IpodecCHOHATEHOM 4.5 mpo(heCCHOHAIBHO
Pazmen 5. Temnr 5.1, 5.2.2,5.2.3 OPHMEHTHPOBAHHBIX 33/1a4);
ACHATCITEHOCTH - OIICHKA TECTOBBIX 3aJIaHHUI;
OK 04. DddexTrBHO Pasznein 1. Temsr 1.2, 1.5 - HaOJIO/ICHHE 32 XONOM
B3auMojIeiicTBOBaTh U padorars B | Pasmen 2. Temsr 2.1.,2.3,2.4, 2.6 BBILIOTHCHIA
KOJIJIEKTHUBE U KOMaHIIe Pa3I[eJ'I 3. Tema 31, 32, 33 UHAXBANyaJIbHBIX TIPOCKTOB
Paznen 4. Temb1 4.4., 4.5 1 OLICHKA BBIMOTHCHHBIX
Pasnen 5. Temst 5.1, 5.2.2,5.2.3 TIPOCKTOB,
OK 07. CopneiicTBOBaThH Pasnen 4. Temn1 4.1, 4.2, 4.3, 4.4, - OLICHKA BBITTOTHCHHA
N 45 JIOMAIITHUX
COXPaHEHUIO OKPYKaIoIIeH )
CaMOCTOSITETFHBIX paboT;
Cpeibl, PeCypCoCOepeKEHHIO,
- HaOJII0/IcHUE U OLICHKA
MIPUMCHATb 3HAHUA 06 N3MCHCHHUU pelenus Keﬁc-saﬂaq;
KJumara, MpruHIHIIBL - HaOJIIOIeHHE U OLICHKA
0epeKIMBOrO IIPOU3BOICTBA, JETOBOM HIPBL;
3¢ (heKTUBHO IEHCTBOBATH B - muddepeHIpoBaHHbII
YpEe3BBIYAHBIX CUTYAIIHSIX 3auer
[1IK 1.2. BIMOIHATE MOHTAX Pasnen 4. Temn1 4.4., 4.5
CHCTEM OTOILJICHHA, Pasznen 5. Temsr 5.1,5.2.2,5.2.3
BOJOCHAOKEHUS, KaHATU3alluN U
BOJOCTOKOB.
IIK 2.2. BEIMOIHSATE MOHTAX Pasnen 4. Temr14.4., 4.5
CHCTEM BCHTHUJISAIINH, Paszgen 5. Temsr 5.1, 5.2.2,5.2.3
KOHJWIIMOHUPOBAHHS BO3TyXa.






