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1 ACIIOPT PABOYEH ITPOI'PAMMBI YYEBHOH U CIIUITIVUHBI
OVYIIL.11 BUOJOI'us

1.1.006s1acTh NpUMeHeHUs pado4eil NPOrpamMmMbl

PabGouass mporpamMma ydeOHOW IUCHUIUIMHBI TpeJHa3HAYeHA [JIsl W3yYeHUs
ouonorud B mNpodecCUOHATBHBIX 00pa30BATENbHBIX OpTraHU3AIUAX, PEaATU3YIOIIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeAaHero oOIIero oOpa3oBaHUs B IMpEEIax OCBOCHHUS
OCHOBHOU NpodeccuonanbHoi obdpazoBatenbHoi nporpammbl CITO (OIIOIT CIIO) na
0a3e OCHOBHOTO 00111er0 00pa30BaHUs MIPU MOJITOTOBKE CIIELUATUCTOB CPEAHETO 3BEHA,
B coorBerctBuU ¢ TpeboBanusmMu DI'OC cpemnero obmero oOpa3oBaHus,
NPEeIbSIBISEMBIX K CTPYKTYype, COACPXKAHUIO U pe3yjbTaTaM OCBOCHUS Y4eOHOM
IUCLMILTUHBI «buosorus».

Pabouass mnporpamMma y4yeOHOW JHCLUUIUIMHBI MOKET OBITh HCIOJIb30BaHa B
JOTIOJIHUTEIBHOM IPO(ECCHOHATBHOM 00pa3oBaHUM (B MpOrpaMmax IOBBIIICHUS
KBAM(UKALIUK W  TEPENoArOTOBKH), M MNPOPECCHOHANBHOM TMOJArOTOBKE IO
cneruansHocTr 20.02.02 «3ammra B 4pe3BHIYAHBIX CUTYAIAIX».

1.2. MecTO0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH MNPO(ecCHOHATbHOMI
00pa3oBaTeJbHOM POrPaMMBbI:

JucnummmHa «BHOIOTHA» SBISETCS 9acThi0 00s13aTeIbHON TIPEAMETHON 001acTH
«EcTecTBeHHBIE HAyKW», U3y4aeTCsi B 0011€00pa30BaTEIbHOM ITUKIIE YYEOHOro TjIaHa
OIIOIT CIIO c¢ ywerom mnpodwis npodecCHoOHAIBHOTO oOpa3zoBaHus. JlUCHUILIMHA
UMEET MEXIpPEAMETHbIE CBA3M C JUCHUUIUIMHAMU  00I11e00pa3oBaTeNbHOIO U
o01enpo(eccCHOHaNbHOTO LUKJIOB, a TAKXKE ¢ MEXIUCIMUIUIMHAPHBIMU KypcaMu (Jajnee
— MJIK) npodeccrnoHanbHOro HUKIA.

O6meobpa3oBaTenpHas auciuiinHa «buonorus» sBisercs oOs3aTenbHON
4acThI0 00111€00pa30BaTeIbHOIO 1IMKIJIa 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cneunansHocTH 20.02.02 «3aimuTa B Ype3BIYANHBIX CUTYALIHSIX).

1.3. Leau u nuianupyembie pe3yibTAThl 0CBOEHHUS TUCHUIINHBI:
dopmupoBaHUE Yy CTYACHTOB TPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATHLHOU
OpraHM3allM >KUBBIX CHUCTEM pPa3HOIO paHra Kak OCHOBBI TNPUHSATHS pPEIICHUN B

OTHOIIIEHUH 00BEKTOB JKHUBOM IMPpHUPOJAbLI 1 B ITIPOU3BOACTBCHHBLIX CUTyallUAX.



3agauu TUCIUTUINHBI:

— copMUpOBaTh MOHUMAHUE CTPOEHUS, MHOTO0OOpa3usi U 0COOEHHOCTEN YKUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMK, 3aKOHOMEPHOCTEN MPOTEKAHUS OMOIOTUYECKUX
MPOLIECCOB U SIBJICHUWA B OKPYJXKAIOWIEH Cpele, LEIOCTHOM HAayYHOM KapTUHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHUS OMNPEACIATh JKUBBIE OOBEKTHI B TMPHUPOJE; IPOBOIUTH
HAOJIOICHUST 32 DKOCUCTEMAaMHU [IJISi BBISBIICHHUS E€CTECTBEHHBIX M AHTPOIOTCHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

— copMUpOBaT,  HABBIKM  TMPOBEACHHUS  MPOCTEUIUX  OHOJIOTHYECKUX
AKCIIEPUMEHTAJILHBIX UCCIIEIOBAHUN C COOIIOICHUEM MpaBuil 6€30MacHOro oOparieHus
¢ 00BEKTaMH U 000PYIOBAHUEM;

— pa3BUTh YMEHHS HCIOJIb30BaTh MH(POPMAIIMIO OMOJIOTMYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

— copMUpPOBaATh YMEHUS TPOTHOZUPOBATH MOCIIEJCTBUS CBOCH JIEATEILHOCTH 110
OTHOIIICHUIO K OKpYKalollel cpene, COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBBIBaTH U
coOJII0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBaHUA.

— copMUpOBaTh TOHUMAHUE 3HAYUMOCTH JTOCTHKEHUN OMOJIOTUYECKON HAYKU U
TEXHOJIOTUA B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX
MEUIMHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHA.

[IpakTdeckass MOArOTOBKAa BKJIOYaeT B ce0s MNPUKIAIHOW  MOAYJb

po¢eCCHOHATTEHO-OPUEHTUPOBAHHOTO COACPIKAHUSI.



OcBoenue coaepxanus yueOHoro npeamera «buonorusy obecrieunBaeT TOCTHKEHHE CTYJAEHTAMH CIEAYIOIIUX PE3yJIbTaToB B

cootBeTcTBUU ¢ PI'OC CIIO Ha ocaoBe PI'OC COO:

Kon n
HAHMEHOBaHMHE
¢dopmupyembIx
KOMIIeTeHII Ui

HJ'[aHI/IpyeM]:Ie pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aa4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTH K Tpydy, OCO3HAHWE IIEHHOCTH MAaCTEPCTBa,
Tpynoiooue;

- TOTOBHOCTh K AaKTHBHOH JIEATEIBHOCTH TEXHOJIOTHUYECKON W
COLIMAIHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh HWHUIMUPOBATD,

MJIaHUPOBaTh M CaMOCTOSITENIBHO  BBIMIOJIHATH  TaKylO
NESITEIbHOCTD;
-  HWHTEpeC K pasnu4HbIM  cdepaMm  MmpodeCcCHOHATBHON
NESITEIbHOCTH,

OBnajeHne YHUBEPCATBHBIMU YYEOHBIMM IIO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHUE TeHCTBHS:

- CaMOCTOSTEeNhHO  (OpPMYIHUPOBATH H
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBaTh CYUIECTBEHHBIN IMPU3HAK WM OCHOBAaHHUS IJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- ONpenensiATh LEIU JEATEeNbHOCTH, 3a7aBaTh NapameTpbl M
KPUTEPHUU UX TOCTUKECHUS;

- BBUBJISATH  3aKOHOMEPHOCTH M
paccMaTpuBaeMbIX SIBJICHUSX;

-  BHOCHUTb KOPpPEKTHBBl B
COOTBETCTBHE  PE3yJIHTATOB
MOCJIEJICTBUM J1€ATEIbHOCTH;

- pa3BHBaATh KPEATUBHOE MBINUICHUE MPU PEIICHUH KU3HEHHBIX
npodiem

0) 0a3oBbBIE HCCJIEN0BATEIbCKUE eHCTBUS:

- BIAJCTh HAaBBIKAMU y4e€OHO-HCCIIEIOBATENLCKON U MPOCKTHOU
JIeSTeTLHOCTH, HABBIKAMHU pa3penieHus mpooiem;

AKTYAJIM3UPOBATH

MMPOTHUBOPCUMNA B

ACATCIIBHOCTD, OLICHUBATH
OeJIsIM, OLICHUBATh PUCKHU

c(OpPMUPOBAHHOCTh 3HAHUW O MecTeé M POJIM OHOJOTHU B
CHUCTEME HAy4YHOTO 3HaHUS, (PYHKIMOHAIBHONH TPAMOTHOCTH
YeJoBeKa ISl PeLIeHUs )KU3HEHHBIX MPO0JIieM;
c(hOpMHUPOBAHHOCTH YMEHUS  pacKpbIBaTh coJiepKaHue
OCHOBOINOJIATAIOMINX OHUOJIIOTUYECKUX TEPMHUHOB M TOHSTHI:
KU3Hb, KJIETKA, TKaHb, OPTraH, OPraHu3M, BUJ, IOMYJISALHUS,
IKOocHcTeMa, OuoreHo3, ornocdepa; metaboau3M (0OMEH BEIIECTB
W TPEBpaIlllEHHE DHEPruu), TOMEOocTa3 (camMoperyJsisius),
OuocuHTe3 Oelika, CTPYKTYpHash OpraHU3alUsl XUBBIX CHUCTEM,
JIMCKPETHOCTb, caMOpeTryJISAIHS, CaMOBOCIIPOU3BEICHUE
(pempomyKius), HACJIEICTBEHHOCTb, WU3MEHYHUBOCTb,
SHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAsI OPraHU3aLINS;
c(OpMUPOBAHHOCTH YMEHUS  pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIONINX  OWOJOTHYECKUX TEOPUM U  THUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOLMUOHHOM,
MIPOMCXOXKICHUS )KMU3HU U YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHsI PACKPHIBATH OCHOBOIIOJATAIOIIHE
Oouonoruueckue 3akoHbl U 3akoHoMepHocTH (I'. Menpens, T.
Moprana, H.. BaBunosa, 3. I'ekkens, @. Mrwouiepa, K. bapa),
TPAaHMIIBI UX MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

NpHOOpETEeHUE  OMbITa TMPUMEHEHUS OCHOBHBIX  METOJIOB
HAay4YHOTO TIO3HAHUS, UCIIOJIH3YEMBIX B OMOJIOTHHN: HAOIIOICHUS U
OMMCAaHUS KUBBIX CHUCTEM, MPOIECCOB U SIBICHUH; OpraHU3aluu
U TIPOBENCHUsS] OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIJIBUIKEHUS

TUIIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAY MCCIEAYEMbIMU
BEIMYMHAMHU, OOBSCHEHMSI TOJYYEHHBIX  PE3yJbTaTOB W
dbopMyIMpoBaHHsST BBIBOJIOB C HCIIOJIB30BAHHEM HAYYHBIX

MIOHSATHI, TEOPUI M 3aKOHOB;




- BBISBJISITH MPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh
3alavy, BblIBUTATh TUIIOTC3Yy €C PCHICHUA, HAXOAUTh apryMCHTEL
JUISL TOKA3aTeNbCTBA CBOMX YTBEPXKICHUM, 3a]1aBaTh MapameTpbl
U KPUTEPUU PELICHU,

- aHAIM3UPOBATh IIOJYYEHHBIE B XOJ€ PEIICHHs 3a7a4d
PE3YJIbTATHI, KPUTHUYCCKU OLCHHUBATH nx AOCTOBCPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- YMCTb NCPCHOCUTD 3HAHUA B IMTO3HABATCIIbHYIO U IIPAKTUYCCKYTO
001aCTH >KU3HEICATSIHHOCTH,

- YMEThb MHTETPUPOBATh 3HAHWS U3 Pa3HBIX IPEIAMETHBIX
oOJacrei;

- BBIJIBUTATh HOBBIC HJICH, NIPEIaraTh OPUTHHAIBHBIC TIOJIXO0IBI 1
pelICHHUS;

- CHOCOOHOCTh HMX MCIOJB30BaHUS B II03HABATCIBLHOU U
COLIMAJIBHON ITPAKTHUKE

c(OPMHPOBAHHOCTH YMEHUS BBIJICIATE CYIIECCTBEHHBIC IPU3HAKA
BUPYCOB, KJIIETOK MPOKAPHUOT M JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHM3MOB, BHUJOB, OHOTEOIICHO30B W
9KOCHCTEM; OCOOEHHOCTH TMIPOIECCOB OOMEHAa BEIIECTB U
MpEeBpaIleHHs SHEPTHH B KJIETKE, (POTOCHHTE3a, IIIACTUIECKOTO U
OHEPreTHYECKOro OOMEHa, XEMOCHMHTEe3a, MHTO03a, MekHo3a,
OILJIOJIOTBOPEHHUSI, PA3BUTHSI M Pa3MHOXKCHHUS, UHIUBUIYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), OOpHOBI 3a CyIIeCTBOBAHUE,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, PUCIIOCOOICHHOCTH
OPraHM3MOB K Cpele OOWTaHWs, BJIHMSHUS KOMIIOHCHTOB
AKOCHCTEM, AHTPOIOTCHHBIX M3MEHEHHH B 3KOCHUCTEMaxX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIECTB W IPEBpAICHUE YHEPIUU B
ounocdepe;

C(OPMHPOBAHHOCTh YMEHHUS peEIlaTh OHOJIOTMYCCKHE 3a/1auH,
COCTaBJISATh TEHOTHITMYECKUE CXEMbI CKpPEIIMBAHUS JIJIST Pa3HBIX
TUIIOB HACJICIOBAHUsI TNPU3HAKOB y OPraHU3MOB, COCTaBIISTh
CXEMbI IEpPeHOCa BEHICCTB M JHEPrUU B IKOCHUCTeMax (IerH
MTUTAHUs, TUIICBBIC CETH)

OK 02. Ucnosb3oBath
COBPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
UHTEPIIpETalUU
uH(pOopMaluu 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124
npodeccuoHaNbHOM
NeSTeTbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O TO3HAHUSA:

- cOpMHPOBAaHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HayKHM M OOIIECTBEHHOMN
MPAKTHKH, OCHOBaHHOTO Ha Jaore KyJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MUDE;

- COBEPLICHCTBOBAHME SA3BIKOBOM M YMTATENBCKOW KYJBTYpPHI KakK
CPEICTBA B3aUMOACUCTBUSI MEXKAY JIFOAbMH U TO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAy4YHOM JesITeNbHOCTH, T'OTOBHOCTH
OCYLIECTBIIATh NIPOEKTHYIO U MCCIEA0BATENBCKYIO AEATEIbHOCTD
WHAUBUAYAJIbHO U B TPYIIIIE;

OBnajeHne yHHMBEpPCAJIbHBIMH Y4YeOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- BJIaJIETh HABbIKAMU MOJIy4eHUS HH()OpPMAMK U3 HCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh IIOUCK, aHAJM3,
CUCTEMAaTH3allMI0 W HHTEpIpeTaluio HMHOOPMALMK pa3IUYHbIX

c(OpMHUPOBAHHOCTh yMEHUuM KPUTUYECKH OLIEHUBATh
UHpOpMALKI0 OHOJIOIMYECKOIO COJAEPKAHUSA, BKIHOYAIOLIYIO
NICEB/IOHAYYHbIE 3HAHMS M3 PA3JIMYHBIX MCTOYHHMKOB (CpelCcTBa
MaccoBoW HMH(pOpMalnMK, HayYHO-TIONYJSpHBIE MaTepuabl);

HUHTEPIPETHPOBATH STUYECKUE ACITeKThI COBpPEMEHHBIX
HCCIICAOBAHUNM B  OHOJOTHHU, MEJIUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  TIJO0AJbHBIE  JKOJOTMYECKHE  MPOOIEeMbI
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHUIO K HHUM
COOCTBEHHYIO TIO3UIIUIO;

c(OpMUPOBAHHOCTH YMEHHH cO3/1aBaTh COOCTBEHHBIC

MUCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE OMOJIOIMYECcKOi
uHpOpMALlMM U3  HECKOJBKMX  HCTOYHHMKOB,  T'PaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMoJI0Tuu




BUIOB U (POPM TIPEICTaBICHHUS;

- co3laBaTh TEKCTHI B pasIUYHBIX dopMaTax ¢ Y4ETOM
Ha3HaueHUs WHQPOpPMAIMKM M 1ICJICBOW ayJAWTOPUH, BHIOUpas
ONTUMATBEHYIO OPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(pOpMAIUHU, e
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIESCKUM HOPMaM;

- UCIIOJIh30BATh CpeicTBa WHPOPMAIIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHU3AI[MOHHBIX 33/1a4 C COOIIOJACHUEM
TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30IIaCHOCTH, THIHCHBI,
pecypcocOepekeHusi, MPaBOBBIX W JTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJAJICTh HABBIKAMH DPACIIO3HABAHUS W 3alIUTHl HH()OPMAIIHH,
UH(POPMALIMOHHON 0€30MACHOCTH JTMYHOCTH

OK 04. DddextuBHO

B3aMMOJIENCTBOBATh U

paboratb B
KOJIJICKTHBE u
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BHUTHIO, CaMOCTOSTEIBHOCTH |
CaMOOTIPE/ICIICHUIO;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEIOBATENbCKON, MPOSKTHON
1 COIMAJIbHOM IeATCILHOCTH;

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMU:
0) coBMecCTHas 1eITeJIbHOCTD.

- TOHMMaTh M UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHOW U
UHAUBUAYaIbHON paboOThI;

- IPUHUMATh LEIN COBMECTHOM JAESITeNIbHOCTH, OPTaHU30BbIBATh
U KOOPJIMHUPOBATH JIEUCTBHS MO €€ JIOCTHUKEHHUIO: COCTaBJISATh
IJjaH JCHCTBUM, pacnpelnensiTh poJidi C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHON paboThI;

- KOOPJAMHUPOBATH U BBHITIOJHATH PabOTy B YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;

- OCYHIICCTBJISITh TO3WTHBHOE CTPATErHMUYECKOE TIIOBEICHHUE B
pa3IMYHBIX CUTYaIlUSX, MPOSBISATH TBOPUECTBO U BOOOpPAKEHUE,
OBITH UHUITHATHBHBIM

OBnajieHue yHUBEPCAIbHBIMU PETYJISTUBHBIMU JIEHCTBUSIMU:

) NpUHSITHE ce0s1 U APYTUX JIOIeii:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI JPYTHX JIFOJIEH MpU aHATu3e
pe3yIbTATOB JACSATENHHOCTH,

HpI/I06peTCHI/Ie OIIbITa IIPpUMCHCHUA OCHOBHBIX MECTOAOB
HAay4YHOT'O IMO3HaHHs, UCIIOJIb3YCMbIX B OUOJIOTHU: Ha6JIIO[[€HI/I$I n
OIMMCAaHUs KUBBIX CUCTCM, IIPOLCCCOB U HBH@HHﬁ; OopraHu3anuu
U TIPOBCACHUA OHOJIOrHYSCKOTO OKCIICPUMCHTA, BBIABUIKCHUS

I'AIOTE3, BBIABJICHUA 3aBUCHUMOCTH MCKAY HCCICAYCMbIMU
BCJIIMYHNHaAMU, 00BSACHCHHUS IMMOJTYYCHHBIX PE3yIbTAaTOB n
CI)OpMy.]'II/IpOBaHI/IH BBIBOIOB C  HCIIOJB30BAHHUEM  HAYYHBIX

MIOHSATUM, TEOPUI U 3aKOHOB




- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIIOJIeH Ha OIIMOKH;
- pa3BUBaTh CIHOCOOHOCTh MOHUMATh MHP C TMO3UIUH JIPYroro
YyeJioBeKa

OK 07.
ConeilicTBOBaThL
COXPAaHCHUIO
OKpY’Karolleu cpepl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMaTa,

B o06s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- c(hOpPMUPOBAHHOCTh SKOJOTMYECKON KYJIbTYphbl, MOHUMaHUE
BIMSIHUS COLMAJIbHO-3KOHOMMUYECKUX IIPOLIECCOB HAa COCTOSIHHE
OPUPOJHON W COUMANBbHOM Cpeabl, OCO3HAHHME TJI00aTbHOIO
XapakTepa 3KOJOrHYECKUX Ipodiem;

- IUTAHUPOBAHHME M OCYIIECTBJIICHUE JECUCTBUUA B OKpY>KaroIleu
cpelne Ha OCHOBE 3HAaHMs LeJed yCTOWYMBOIO pa3BUTHUSA

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJyYCHHbIC 3HAHUS
Ul OOBACHEHMsI OMOJIOTMYECKUX IPOLIECCOB W SIBICHUH, IS
IPUHATHUS NPAKTUYECKUX PEIIEHUN B IOBCEJIHEBHOM XM3HU C
LeJIbI0 0OecrieueHust 6e30I1aCHOCTH CBOETO 370POBbS U 3/I0POBbSI
OKpY KaloIUX JII0JeH, COOII0JEHUS 3/10pOBOT0 00pasa KU3HH,
HOPM IPaMOTHOTO ITOBE/ICHUS B OKPYXKaroIlel NPUPOIHON Cpeie;
[IOHMMAaHUE HEOOXOAMMOCTH  HCIOJb30BaHUS  JOCTUKEHUU

MPUHIIMIIBI YeJI0BEUeCTBA; COBPEMEHHOM OMOJOTMH M OMOTEXHOJOTHH AJI PalMOHATIHLHOTO
OepexKIIMBOTO AKTUBHOE  HCNPUATHE  JEHUCTBUH,  NPUHOCAIIMX  BPEX | MPUPOIOIIOIB30BAHHUS
MIPOU3BO/ICTBA, OKpYXaroleu cpene;
3¢ (HeKTHBHO - YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE SKOJIOTHYSCKUC
NeiCTBOBATH B MOCIIEACTBUSI IPEANPUHUMACMBIX JIEHCTBUH, IPEAOTBPAILATh UX;
Ype3BBIYANHBIX - pacmIUpeHHe  OmbITa  JIEATEIBHOCTH  JKOJOTHYECKOU
CUTYaLUAX HAIPaBIEHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIICIOBATEIIHCKOM, MIPOCKTHOU

U COLIMAJIbHON AESITeIbHOCTH
IIK 3.2. - IJTAHUPOBAHUE M OCYIIECTBIICHUE JICUCTBUN B OKPYKAIOICH c(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH IOJYyYCHHBIC 3HAHHS
OpranuzoBbIBaTh U cpelle Ha OCHOBE 3HAHMUS 11€JIel YCTOWYMUBOTO Pa3BUTHS JUIst OOBSICHEHUST OMOJIOTHYECKUX TPOIECCOB M SIBJICHHM, s
MIPOBOIUTH YeJIOBEYECTBA, MPUHITHS TPAKTUYCCKUX PEIICHUH B TOBCEJIHEBHOW KH3HU C
NepBOOYEPETHOE - YMEHHE NMPOTHO3UPOBATH HEOIATOMPUSITHBIE SKOJIOTHYECKHE 1enbio obecredenust 6€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbBS
KU3HEO0OECIICUCHIE MOCIICACTBHSI PEANPUHUMACMBIX JICHCTBUH, MPEOTBPAIATh UX; | OKPYKAFOIINX JIFOJIeH, COOITIOIEHUS 3]TOPOBOTO 00pa3a )KU3HU
MOCTPaAaBILIETO
HACEJICHUS B 30HAX
Ype3BhIYAITHBIX
CUTYalHil.
[IK 4.4. - MJAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUH B OKpyXKawoleh | chopMHUpOBAaHHOCT, YMEHHUS TPHUMEHSTH IOTYYEHHBIE 3HAHUS
Opranu3oBEIBaTh Cpelle Ha OCHOBE 3HaHWS IIeJieH YCTOWYMBOTO pa3BUTHS | U1 OOBSICHEHUsS OWOJIOTMYECKUX IPOIECCOB W SIBICHUH, IS
MOMCK YeII0BEUeCTBa; NPUHITHS TPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOW KHU3HU C
MOCTPa/IaBIINX, - aKTUBHOC HENPUATHE JCHCTBHM, TNPUHOCAIINX BpPEI | IEIbI0 00ecIeueHus: Oe30IMacHOCTH CBOETO 37I0POBhS U 3JI0POBBS
OKa3aHWE UM MEePBOM | OKpYKAroIIel cpejie U 3J0POBHIO YEJIOBEKa, OKpYKAIOIIUX JIF0/IeH, COOIII0IEHHUs 3TOPOBOTO 00pa3a )KHU3HU
TTOMOIIH U - pa3BHUBATh CITIOCOOHOCTH TOHUMATh MU C TTO3UIMH JIPYTOT0 NPHOOpEeTEeHUEe  OIbITAa MPUMEHEHUS OCHOBHBIX  METOJIOB
MICUXOJIOTHYECKOM YeloBeKa HAYYHOTO MO3HAHHUS, UCTIOJIb3YEMBIX B OMOJIOTHU: HAOIIOICHUS U
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HNONJECPKKH B 30HAX
Ype3BbIYANHBIX
CUTYyalHi.

ONMCAHUA JKUBBIX CHCTEM, ITPOLIECCOB U SIBICHUH; OpraHu3aluu
U TPOBENEHUS OHUOJIOIMYECKOTO SKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBIABICHUA 3aBUCHUMOCTH MEXKIY HCCIIELYEMbIMU
BEIIMYMHAMHU, OOBSICHEHUS TOJYYCHHBIX  PE3yJIbTaTOB M
GbopMyIMpOBaHUS BBIBOJOB C HCIHOJb30BAHMEM Hay4HbIX
IIOHSTUM, TEOPUI U 3aKOHOB
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1.4. Kosim4ecTBO 4aCOB HA OCBOCHUE YU4eOHOM AUCHMIIJIMHBI:

O6beM 00pa3oBaTENbHOM MPOrpaMMbl AUCUUILIINHBL /2 Yaca, B TOM YHCIIE:

B (popMe MpakTHUECKOM MOATOTOBKH 12 4acoB;
OcHoBHOE cofiepkanne /2 Jaca,
B TOM YHCJIE, TeopeThuueckoe oOydeHue 42 Jaca (B T.4. Ipo¢eCcCUOHAIbHO-
OpUEHTHPOBAHHOE COJIepKaHue 2 Jaca),
1abopaTOPHBIX U MpakTUYeckuX 3aHsaTril 30 9acoB (B T.4. MpodecCHOHATBHO-
OpUEHTHpPOBaHHOE conepkanue 10 gacoB).

[TpomexxyTounas artectanus B Buae nudepeHIIMpOBaHHOTO 3a49eTa.



2 CTPYKTYPA U COAEPXXAHUE YYEEHOM JIUCIIUITIUHBI

2.1. O0bem yueOHOI TUCHUIIMHBI U BHAbI y4e0HOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72

B T.4.

OcHoBHoOe€ conepxxaHue 72

BT. 4..

TEOPETHUECKOE 00yUueHne 40
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 2

MPaKTUYECKHUE 3aHATUS 20
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNC 8

1abopaTOpHBIE 3aHATUS 4
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 2

KonTpoabHasi padora 6

IIpomexyTouHas aTTecTalusA B Buae AU PepeHIHPOBAHHOIO 3a4eTa 2
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2.2. TemaTu4ecKHuil IJIaH U copep:KaHue Y4eOHOM TN CIUNINHBI
OVYIlL.11 BUOJIOI'us

Haumenosanue pazoenos u
mem

Cooeporcanue yuebnoco mamepuana, 1abopamopuvie U NpaKmuyecKue 3aHamus,
camocmosamenvHas paboma 0oOy4aruuxcs

Konuuecmeo
yacoe

Ypogenw
0C80eHUs

Paznea 1. Kiierka — cTpykT

PHO-(PYHKIMOHAJIbHAS eINHULA KUBOTO

18

Tema 1.1

buonorus xak Hayka.
OO61as xapakTepuCcTHKa
KHU3HU

OcHoBHOe coep:kaHue

2

Teopernyeckoe o0yueHue

CoBpeMeHHbIE OTpacau OUONIOrHuecKux 3HaHui. CBs3b OMOJIOTUU C IPYTUMH HayKaMu:
ouoxumusi, Onopusnka, Ononnka, renoreorpadus u ap. Poias u mecto Guonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4YHOUN KapTUHBI MUpa. Y POBHH OpraHU3aIlluu )KUBOH
Marepuu. O0I1ast XapaKTepUCTHKA KU3HHU, CBOMCTBA JKUBBIX CUCTEM. XUMUYECKUM COCTaB
KJIETOK

Tema 1.2
CrpyKTypHO-
byHKIIMOHAIbHAsS
OpraHu3anus KIeToK

OcHoBHOE CoacpKaHue

TeopeaneCRoe oﬁyqe}me

Knerounas teopus (T. IlIBann, M. Hnelinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS
COBPEMEHHOM KJIETOYHOM TeOpUH. THUIIBI KIIETOYHON OpraHU3alui: TPOKAPHUOTUIECKUN 1
9yKapuoTH4eCKUi. OHOKIIETOYHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHe
MpoKapuoTHYecKoil knetku. CTpoeHne sykapuoTuyeckoit kinerku. Heknerounsie hpopMbl
XKHU3HU (BUPYCHI, OaKkTepuodarm)

JlabopaTopHas padora Ne 1

JIaGoparopHas pabota «CTpoeHHe KIETKH (pacTeHHUs, )KUBOTHBIE, TPHOBI) M KJIIETOYHBIE
BKJIIOUEHUS (KpaxMai, KApOTUHOUbI, XJIOPOILJIACThI, XPOMOILIACTHI)»

ITonroroBka MUKpOIpenapaToB, HaOIIOAEHUE C TOMOILBI0O MUKPOCKOIIA, BBISIBJICHNE
pasnuuui MeX1y U3ydyaeMbIMU 00beKTaMu, GOpMYJIMPOBAHKE BbIBOJIOB

IIpakTnyeckoe 3anaTue Ne 1

Bupychbie u 6akTepuanbubie 3a0oseBanus. OOMe MPUHITUIIBEI HCTIOIB30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH MpUMeHeHus: aHTHONOTHKOB. [IpencraBienue
YCTHBIX COOOIIEHUH ¢ TTPEe3EHTAIlMEH, TOATOTOBICHHBIX 110 TIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENoAaBaTeIeM

Tema 1.3

OcHoOBHOE coepxaHue




CrpykTypHO- Teoperuueckoe o0yueHue 2
(GyHKIIMOHATbHBIE XpomocomHas teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN Ha0Op KIIETOK,
bakTopbl TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOMIHBINA U TUTUIOUIHBINA HAbOD.
HAaCJIEJICTBEHHOCTH Hyxnennoseie kucnotsl: JIHK, PHK HaxoxxaeHue B KiieTke, X CTPOSHUE U (DYHKITHH.
MarpuuHble IpOIecChl B KJIETKe: PeIUTUKAIlHs, OMOCHHTEe3 OelKa, pernaparus.
T'eneTnyeckuii KOa U €ro CBOMCTBA
IIpakTnyeckoe 3ansaTHe Ne 2 2
Pewrenue 3aau Ha onpeeneHue nocaeq0BaTeIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B
HOPME U B ClIy4ae U3MEHEHUS MOCIe0BaTeIbHOCTH HYKIeoTu 0B JIHK
Tema 1.4 OcCHOBHOE cO/Iep:KaHue 2
OOMeH BelecTB U TeopeTnueckoe odyuenune 2
IpeBpalcHue SHEPIruu B INousarue MeTaboIu3M. ACCUMWISALNSA U TUCCUMUIALINSA — IBE CTOPOHBI MeTabon3Ma.
KIICTKE Tunbel oOMeHa BenecTB: aBTOTPOQHBIN B reTepoTpodHBIi, a3pOOHBINH U aHA3POOHBIM.
[Inactuueckuii oOMeH. @oTocuHTE3. XEMOCHHTE3
Tema 1.5 OCHOBHOE cO/Iep:KaHue 4
Kusnennsiii nuki kietku. | Teopernyeckoe o0yueHue 2
Muro3s. Metio3s Kiierounslii nukin, ero nepuoasl. MuTo3, €ro CTaiuu 1 MpOUCXOJAIINE MPOLECCHI.
buonornueckoe 3HaueHre Mmuto3a. Meio3 u ero craguu. [loBenenne XxpoMocoM B MEHO3E.
Kpoccunrosep. buosornyeckuii cMpIci Melo3a
IIpakTnueckoe 3ansTHe Ne 3 2
KounTpoJabHas padora. MonekyisipHblid ypOBEeHb OPraHU3aLUU KUBOTO
Paznen 2. Ctpoenne u GyHKIHH OPranusmMa 20
Tema 2.1 OcHoBHoOE coJiep:kaHne 2
CrtpoeHue opranusma Teopernueckoe o0yuenune 2
MHoOroKJIeTOYHbIE OpraHu3Mbl. B3aMMOCBSI3b OPraHOB U CUCTEMBI OPTAaHOB B
MHOT'OKJIETOYHOM Opra"usme. ['oMeocTas opranusma u ero nojaepkKaHue B poLecce
KHU3HEJCSTEIbHOCTH
Tema 2.2 OcHoOBHOE coepxxaHue 2
DopMBI pa3MHOKEHUS TeopeTnueckoe ooyueHue 2
OpraHU3MOB dopMbl pa3MHOKEHUST Opranu3MoB. becronoe u monoBoe pazMHokeHHe. Bupl 6ecmonoro
pazmHoxeHus. [TonoBoe pasmHoxkenue. ['ametorenes y suBoTHbIX. CriepMaToreses u
ooreHes. CTpoeHue MoJIOBBIX KIETOK. OMI0J0TBOPEHHE
Tema 2.3 OcHOBHOe co/Iep;KaHue 2
OHTOreHe3 pacTeHuH, Teoperuyeckoe o0yueHue 2
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JKHUBOTHbBIX U YCJIIOBCKA

NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPUOIEHE3 U €r0 CTaIuu.
[Toctam6puonanbubiil nepuoa. CTaauu MoCTIMOPUOHAIBHOTO PA3BUTHS Y )KMBOTHBIX U

yenoBeka. [Ipsamoe u Henpsimoe pa3Butue. buonornyeckoe crapenue u cMepTb. OHTOreHe3

pacTeHui
Tema 2.4 OcHOBHOE coJiepKaHHue 4
3aKOHOMEPHOCTH TeopeTnyeckoe o0yueHue 2
HaCJIC10BAHN OcCHOBHBbIE NIOHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens

(MOHOTHOPHJIHOE M OJUTHOPUIHOE CKpelnuBaHue). BzanmoaelcTBre reHoB

IIpakTnyeckoe 3ansaTHe Ne 4 2

Pemenue 3anay Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX

MPU3HAKOB IIPU MOHO-, T-, TOJUTHOPUIHOM U aHATH3UPYIOIIEM CKPEIIMBaHUH,

COCTaBJICHHE F€HOTUIIMYECKUX CXEM CKpEIIMBAHUS
Tema 2.5 OCHOBHOE cO/Iep:KaHue 4
CueruienHoe HacnenoBanue | TeopeTuueckoe o0y4yeHHe 2
PU3HAKOB 3akonbl T. Moprana. CuernieHHOe HacleI0BaHHuE TeHOB, HAPYIICHUE CLIETIIICHUS.

HacnenoBaHue npu3HaKkoB, CIEMJIEHHBIX C 10JI0OM

IIpakTHyeckoe 3ansaTue Ne 5 2

Pemenue 3aia4 Ha onpe/esieHne BEPOATHOCTY BOSHUKHOBEHHUS HACIIEICTBEHHBIX

MIPU3HAKOB IPU CLETUIEHHOM HaclleI0BaHUM, COCTABIIEHHE TEHOTUITNYECKUX CXEM

CKpEUIMBAHUS
Tema 2.6 OcHoBHOE coepxaHue 6
3aKOHOMEPHOCTH Teoperuueckoe o0yueHue 2
U3MEHYMBOCTH N3meHunBOCTh NPU3HAKOB. BU/IbI N3MEHUNMBOCTH: HACJIEICTBEHHAs! M HEHACIIEICTBEHHAS.

3aKOH TOMOJIOTHYECKHX PsAZIOB B HaciencTBeHHOM u3menunBoct (H.M. BaBuios).

MyTanoHHast TEOpHsl U3MEHYUBOCTH. BUABI MyTanuii ¥ MPUYUHBI KX BOSHUKHOBEHHS.

Kapuorun yenoseka. HacnencreHnsle 3a00neBaHus yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE

00s1e3HU yenoBeka. bose3Hu ¢ HacaenCTBEHHOM NpeapacnooKeHHOCThI0. 3HaUeHUe

MEIULMHCKON T€HETHKH B MPEIOTBPAILICHUH U JICYEHUN TeHEeTUYECKUX 3a00JIeBaHUH

YeJioBeKa

IIpakTnyeckoe 3ansaTHe Ne 6 2

Pemenue 3aa4 Ha onpe/iesieHne THIa MyTalllK [IPH NepeIaye HacaeACTBEHHbIX

MIPU3HAKOB, COCTABJICHHE T€HOTUITMYECKUX CXEM CKPELMBaHUs

IIpakTnueckoe 3ansaTue Ne 7 2

KonrtposnbHast pabota. CTpoeHue 1 QyHKIIMH OpraHu3Ma
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Paznea 3. Teopus 3BoJ1I00MH

Tema 3.1 OcCHOBHOE co/Iep;KaHue 2
Hcropus ssomononHoro | Teoperuyeckoe o0yueHue 2
y4enust. Mukpossosrouus | INepsbie aBomonronnbie Konmenmu (JK.B. Jlamapk, X.JI. Broddon). DBosonronHast
teopus Y. JlapBuna. CUHTETHYECKAs! TEOPUS 3BOJIOLUU U €€ OCHOBHBIE ITOJIOKEHHUS.
Muxkpososmtonus. [lomynsnus Kak sJeMeHTapHas eIMHUIA 3BOIIOLUH. [ eHeTnueckue
OCHOBBI 3BOJIIOIIMU. DJIeMeHTapHbIe (pakTopbl 3BooLMH. EcTecTBeHHBIH 0TOOp —
HanpaBJAIIKN (hakTop BosonnH. Bumoobpa3oBanue Kak pe3ysibTaT MUKPOIBOIIOLUU
Tema 3.2 OcHOBHOE coiepKaHue 2
Maxkpo3BOTIOLIHS. Teopernyeckoe o0yueHue 2
BosuukHoBeHue n Maxposomtorusi. DopMbl 1 OCHOBHBIE HanpaBieHus MakposBoitounu (A.H. CeBep1ios).
pasBUTHE KU3HU Ha 3emiie | [Tyt gocTkeHus Guoornyeckoro nporpecca. Coxpanenne GnopasHooOpasus Ha 3eMile.
['umoTe3b! u Teopuu BO3HUKHOBEHUS KM3HU Ha 3emIie. [losBieHue nepBhIX KIETOK U UX
sBosironust. [Ipokaprotsl u aykapuoTsl. [IponcxoxieHrne MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IIAPCTB DYKApUOT
Tema 3.3 OcHOBHOE coepKaHue 2
ITpoucxoxnenue yenoseka | Teopermueckoe odydeHune 2
— aHTPOIIOr'€HE3 AHTponosiorus — Hayka o yesoBeke. CucreMaTHuecKoe IojiokeHue yenopeka. CXoacTBO U
OTJIMYUS YeJIOBeKa C KUBOTHBIMU. OCHOBHBIE CTaIUN AHTPOMOIr€HEe3a. DBOJIOLUS
COBPEMEHHOT0 YEJIOBEKA.
YenoBeueckne packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io MaHeTe.
[IprcnocoOaeHHOCTh YeI0BEeKa K Pa3HbIM YCIOBUSIM CpPEbl
Pa3nea 4. Dxojorus 18
Tema 4.1 OcHOBHOE coiepKaHue 2
Okonoruueckue paxkropsl 1 | Teopernyeckoe o0yueHue 2
CpeAbl )KU3HHU Cpenpl 0OuTaHMs OPraHU3MOB: BOIHAS, HA3€MHO-BO3AYIIIHAS, TOYBEHHAS,
BHyTpUopranuzMeHHas. Ou3nko-xuMuieckrue 0COOEHHOCTH cpell OOMTaHUSI OPTaHNU3MOB.
[TpucnocobaeHns OpraHu3MoB K KU3HU B pa3HbIX cpefax. [IoHATHE SKOOrH4ecKoro
¢dakropa. Knaccudukanus sxonornyeckux gaxropos. [Ipasuno munumyma FO. JInOuxa.
3akoH TonepantHoctu B. llendopna
Tema 4.2 OcHOBHOe co/iep:KaHue 4
[Momynsanus, coobmectsa, | Teopernueckoe o0yueHue 2

9KOCHCTEMBI

OKoJioruyeckas XapaKTCPUCTHKA BUAA U MTOITYJIAIHNN. OKoJiorudecKkas HyIa BUaA.
OKOJIOTUYECKHE XaPAKTCPUCTUKHU IMOITYJIALUHA. COO6H.[CCTBa 1 OKOCHCTCMBI. BI/IOLICHO3 n
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ero cTpykrypa. CBsi3u Mex1y opranu3mMamu B 6uonenose. CTpyKTypHbIe KOMIIOHEHTBI
9KOCHUCTEMBI: IPOIYLEHThI, KOHCYMEHTBI, peylIeHThl. KpyroBopoT BeIecTB 1 MOTOK
SHEpruu B 3kocucteme. Tpodudeckue ypoBHU

IIpakTuyeckoe 3ansiTue Ne 8

Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENM 3KOCUCTEMBL. buoMacca u mpoayKIusl.
DKoslornyeckre NupaMu bl yrces, 6uomacchl ¥ 3Hepruu. [IpaBuiio nupaMuabl SHEPruu.
Pemenue npakTuko-OpuEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 110 IEPEHOCY BEILECTBA U
SHEPI'UU B SKOCUCTEMAX € COCTABJIEHHE TPOPUUECKUX LieNeH U mupamui OnomMaccsl U
SHEPrUu

Tema 4.3
buocdepa - rTnobampHas
9KOJIOTMYECKasi CUCTeMa

OCHOBHOE cO/Iep:KaHue

N

TeopeaneCRoe oﬁyqe}me

buocdepa — sxuBas o6onouka 3emiu. Pa3Butue npeacrasieHuit o ouocdepe B Tpyaax
B.U. Bepnaackoro. O6mactu 6nocdepsl u ee KOMIOHEHTHI. JKuBoe BemecTBo Onocdepsl u
ero (pyHKIIHH.

3aKOHOMEPHOCTH cyniecTBoBaHus Onocheprr. OcodbeHHOCTH OHOChephl KaK riI00abHOM
sKocucTeMbl. [lnHaMu4eckoe paBHOBecue B Onocdepe. KpyroBopoTs BeiecTs u
OMOT€OXUMHYECKUE IUKJIBI. [ 100a1bHBIC SKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH

Tema 4.4
Bnnsanne AHTPOITIOTCHHBIX
dakTopoB Ha Ouochepy

OCHOBHOE cO/Iep:KaHue

Teopernueckoe o0yuenune

AHTpOIOreHHble BO3IeHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIIOTEHHOTO
BO3/EHUCTBUS. AHTPONOr€HHbIE BO3/IeHCTBHS Ha aTMocdepy. Bo3nelicTBust Ha ruapocdepy.
BosneiictBus Ha muTocdepy. AHTpONOreHHbIE BO3AEHCTBUS Ha OMOTHYECKUE COOOLIECTBaA.
VYray6sieHHO U3y4aroTCsl OTXO/Ibl, CBSI3aHHBIE C ONPe/IeIeHHON
npodeccueit/cnenuaibHOCTbIO

IIpakTnyeckoe 3ansaTue Ne 9

HpaKTI/I‘IGCKoe 3aHATUC ((OTXO}II)I ITPOU3BOJACTBA»

*B Tom unciie mnpogeccnoHATbHO-OPHEHTHPOBAHHOE COIeP:KaHNe MPAKTHYECKOT0
3aHATUA

ITpakTryeckoe 3ansaTue «OTX0AbI MPOU3BOACTBa». Ha ocHOBe (enepaibHOro
KJIaCCHU(HUKAMOHHOTO KaTaJIoTa OTXOA0B ONPEAEIATh KJIACC OMTACHOCTH OTXO/I0B;
arperaTHoOe COCTOsIHHE U (PU3HUECKYI0 (popMy OTX0]10B, 00pa3yIoLIXCsl Ha paboyeM MecTe
/ Ha 3Tanax NpoM3BOJCTBA, CBA3aHHbIE C ONPEEICHHON NMpodeccueil/crnennaibHOCThIO

Tema 4.5
Bimsaaue conmaibHo-

OcHoBHOE coxepxaHue

TeopeTnueckoe o0yuenune
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HKOJIOTHYECKUX (DaKTOPOB
Ha 3/I0POBBE YETIOBEKA

3710pOBbE U €ro cocTaBisitonye. PakTopsl, MOJI0KUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusMm uesnoBeka. [Ipo0Giema TeXHOTeHHBIX BO3/ICHCTBUI Ha 3J0POBbE YEIIOBEKA
(3MEeKTpOMAarHUTHBIE OIS, OBITOBASI XUMHUSI, U30BITOYHBIE IITyMBI, PATUAIU U T.I1.).
Ananranus opraHu3zMa 4ejoBeka K ¢pakropaM okpyxaromien cpenbl. [IpuHiums

¢dopmupoBanus 310poBbecOeperatomiero noseaeHus. Gusnyueckast akTUBHOCTD U 3/10POBbE.

broxuMmnyeckue acreKThl PaOHAJIbHOI'O ITMTAHUA

JlabopaTopHasi pabora Ne 2

JlabGopaTopHas paboTa «YMCTBEHHAasI pab0OTOCIIOCOOHOCThY

OgnazieHre METO1aMu OIpeIeNICHHs TOKa3aTeNleil yMCTBEHHOM paboTOCTIOCOOHOCTH,
00BSICHEHUE TOJTyUYEHHBIX PE3YJIBTaTOB U (POPMYIMPOBAHUE BHIBOJIOB (ITUCHMEHHO) C
MCIOJIb30BAHNEM HAYUYHBIX TIOHATUN, TEOPHIA U 3aKOHOB

*B TomM uHcJie TpoecCHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue JJa00pPaATOPHOTO
3aHATHSA

B kauecTBe TPUITEPOB CHUKAIOIUX PAOOTOCIIOCOOHOCTD UCIIONIb30BATh YCIOBUS
OCYIIECTBIICHHS MTPO(HECCHOHAIBHON ACATEIBHOCTU: IIIyM, TEMIIEpaTypa, Pu3ndecKas
Harpyska M T.JI.

IIpakTnueckoe 3anaTue Ne 10

KOHTpOJ’ILHaﬂ pa60Ta. TGOPCTI/I‘ICCKI/IG ACIICKTBI OKOJIOTHH

ITpodeccHoHAILHO-OPMEHTHPOBAHHOE coep:kaHue (B (hopMe MpaKTHYECKOI MOJAT0TOBKH)

Paznen 5. buojiorus B ;KU3HU

oo

Tema 5.1
EI/IOTGXHOJ’IOFI/II/I B ) KU3HHU
KaXI0T0

OcHoBHOE coaep:kaHue

o

TeopeTuquKoe oﬁyqelme

buorexHonorus kak Hayka ¥ mpou3BoIcTBO. OCHOBHBIE HANPABIIEHUS] COBPEMEHHOM
onotexHonoruu. Meroanl 0MoTexHoJIornd. OOBEKTHI OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTHUECKUX M TeHETHUECKUX dKcTepuMeHTOB. [IpaBuiia moucka u aHanusa
OM03KO0JIOTUUECKONU HH(POPMAIIUU U3 PA3IMYHBIX HCTOYHUKOB (Hay4Hast U y4eOHO-Hay4IHAs
JTUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb IHTEpHET U apyrue)

N

IIpakTuyeckoe 3ansaTue Ne 11

Keiicbl Ha aHanu3 HHPOpPMAIMK O HAYYHBIX TOCTHXKEHUSX B 00JIACTH M'€HETHUYECKHUX
TEXHOJIOTUH, KIIETOYHOI MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHi. 3amuTa Keifca:
IIpe/ICTaBJICHHE PE3YJIbTaTOB PEIICHUs KeMCOB (BBICTYIIEHUE C MPE3EeHTAaIHeH)

Tema 5.2
buorexHonoruu B
MIPOMBIIUIEHHOCTH

OcHoBHOE coaep:kaHne

ITpakTuyeckoe 3ansitue Ne 12

PazButne l'IpOMBII.HJ'ICHHOﬁ OMOTCXHOJIOT U U ee IMPUMCHCHUC B JKU3HH YCJIOBCKA, ITOMCK U

N
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aHanu3 MHPOPMAITUH U3 PA3JIMYHBIX UCTOYHUKOB (Hay4YHAs U y4eOHO-HAYYHAS
JaUTeparypa, cpelicTBa MaccoBoi uH(opMaiuu, cetb IHTepHeT u apyrue)

Keticpl Ha ananu3 nHGOpPMALIUK O PA3BUTHUU MPOMBIIUIEHHOW OMOTEXHOJIOTHA (TI0
TpyIIIam)

IIpakTnyeckoe 3ansaTHe Ne 13 2

3amuTa Keiica: [IpencraBienue pe3yabTaToB pelieHus: KeHCOB (BBICTYIJICHHE C

MIPE3CHTALNECH )

JAuddepeHnupoBanHbIii 3a4eT 2
Bcero: 72

Jli1 XapaKTepuCTUKU YPOBHS OCBOCHMSI yUeOHOT0 MaTepualla UCIOIb3YIOTCS CleyIolne 0003HaYeHHU:
1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBIIOIHEHUE IEATENBHOCTH 110 00pa31ly, HHCTPYKLUH UJIH 110Jl PyKOBOJCTBOM)

3.— MPOAYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBIITOJIHEHHE JCITEIBHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4)
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3 YCJIOBUSA PEAJIM3AIIMU TIPOTPAMMBI YYEBHOM
AUCHHUII/INHBI

3.1. TpebGoBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIedeHuIo

JIist peanu3anuy MporpaMMbl TUCIUIUIAHBI JODKHBI OBITH MPEyCMOTPEHBI
cleAyolMe crennaibHbie nomenieHus: KaOuner «buonorum», OCHaIEHHBIN
o0opyaoBaHuEM: MeOelb, 10CKa, MEJ, HAJIAIHbIE TOCOOUS (KOMILJIEKTHI YYEOHbBIX
Ta0NWIl, TUTAKATOB), TEXHUYECKUMH CPEACTBAMU OOYUYEHUS: KOMIIBIOTED C
YCTPOMCTBAMHM BOCHPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C
HKPAHOM, YKa3Ka-MPE3eHTEP IS MPE3CHTAIIHM.

JlaGopatopusi, ocHalleHHass O0OpYyJIOBaHHMEM JJIsI TPOBEICHUS 3aHITHUM:
MUKPOCKOIIbI, CEKYHJOMEp, TOHOMETp, JjabopaTopHas mocyaa (IpoOUpKH,
MIOJICTaBKH JIUII TPOOUPOK, MUHIIETHI, TTECOK, CTYNKHU C TMTeCTUKAMH, IPEAMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MAaJlOYKH, MpEenapoBajbHbIE  WIJIBI,
dbunbTpoBasibHag Oymara (cayiipeTku), CTakaHbl) TUIEPTOHUYECKUN pacTBOP
xjaopuaa Hatpusi, 3%-HbIM pacTBOpP MEPOKCHIA BOJAOPOAA, PAcTBOp HoAa B
HOMMCTOM KaJuH, TIUIEPUH, KIIyOHH KapToQes, JUCT 3JI0ACH KaHAJICKOU, MIIOA
psAOMHBI OOBIKHOBEHHOM (psIOMHBI WM TOMAaTa), JIyK pernyaThblii, pa3BelCHHbIE B
BOJIE JAPOXKIKH).

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

1. Jlna peanuzanuu mporpamMMbl OMOIMOTEUHBIA (PoHA OOpazoBaTEILHOMN
OpraHu3alliy JOHKEH UMETh MEeYaTHBIE W/UIU DJIEKTPOHHBIE 00pa30oBaTEIbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBaHHBIE IS  HCIOJIB30BaHUS B
o0pa3oBaTeabHOM MPOLECCe, HE cTapuie 5 JeT C MOMEHTA U3/IaHuUs.

2. Pexomenyemplie nedaTHbIC W3TaHMS.

OCHOBHBIE TeYaTHBIE U3TaAHUS

1. buonorusa. 10-11 knacc (yriayOieHHbI ypoBeHb): YUeOHUK IJIs1 CPEAHETO
obmiero obpaszoBanust / B. H. Speirun [1 ap.]; mox oOmei penmakmuein B. H.

Spwiruna. — 2-e u3a. — Mocksa: U3gatensctBo FOpaiit, 2022.



2. OoyxoB, JI. K. buonorus: KjaeTkM U TKaHU: ydyeOHOe mocoOue st

cpennero npodeccuonanbHoro oopazosanus / [. K. Odyxos, B. H. Kupunenkona.

3-e 3., mepepad. u qon. — Mocksa: M3marensctBo FOpaiit, 2022. — 358 c.

3. buonorust: y4eOHUK M TPAKTUKYM JJIsi CPEAHErOo MPO(ecCHOHATBHOTO
obpazoBanus / B. H. SIpeirun [u np.]; mox penakmueit B. H. Speirnna. — 2-¢ usn.
— Mocksa: U3parenbctBO FOpaiit, 2022. — 378 c.

JJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 xnacc (yrimyOaeHHBIN YPOBEHB): YIEOHUK 1T CPEIHETO
obmero obpaszoBanus / B. H. fpeirun [u 1p.]; mox obmeit penakiueir B. H.
Apsiruna. — 2-e uzn. — MockBa: M3znatensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe npocBemenne). — ISBN 978-5-534-15630-0. — TekcT: 27aeKTpOHHBIN
// OO6pazoBaTenbHas iatgopma FOpaiit [caidT]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, /. K. buonorusi: xineTku u TKaHH: ydeOHOE MOcoOue IS
cpeaero npodeccuonanpHoro oopaszosanus / JI. K. Ooyxos, B. H. Kupunenkoga.
— 3-e u3x., nepepad. u gon. — Mocksa: U3garensctBo HOpaiit, 2022. — 358 c.
— (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI //  OOpaszoBatenbHas 1iatdpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/494034
3. buonorusi: y4eOHUK M TPAKTUKYM JJIsi CPEAHETO MPO(EeCcCHOHATBHOTO

obpazosanust / B. H. fperun [u ap.]; mox pengakuueit B. H. fApeiruna. — 2-e uzg.

— MockBa: M3marensctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr: oneKkTpoHHBIA //
OO6pa3zoBartenbHas maTdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661
JlonoTHUTEIbHbIE HCTOYHUKH
1. Teiimop . buonorus: 8 3 . T. 1 / JI. Tewtnop, H. I'pun, V. Crayt; non

pen.P. Conepa ; nep. 3-ro anrn. u3g. — 14-¢ uzn. —M. : JlaGopartopus 3HaHHH,

2022 — 454 c.
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

2. [laBnoBa, E. M. DOxonorus: y4eOHUK M MPAKTUKYM [JIsI CPEIHErO
npodeccuonanbHoro oopazopanus / E. U. Ilanosa, B. K. HoBukoB. — Mockaa:
N3narensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorusi: yuenue o ouochepe: yuedHoe rnocoodue st
cpennero mpodeccuoHanpbHOro obpazomanus / O. 3. Epemuenko. — 3-e¢ u3m.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4, bmuuaoB, JI. H. DOxonorus: ydebHOe mocoOue I CPEeaHEro
npodeccuonansuoro obpaszosanmsi / JI. H. baunos, B. B. Ilomskoma, A. B.
Cemenua ; moxa o6Omer pemakmueit JI. H. bimroBa. — MockBa: M3gaTenbcTBo
FOpaiit, 2022. — 208 c.

5. bproxanb, @. @. [IpombinuieHHas 3kojorusi: yueOHuk / @.®P. bproxans,
M.B. I'padkuna, E.E. Cnob6nsikoBa. — MockBa: ®OPYM: NUH®PA-M, 2022. —
208 c.

6. HecmenoBa, H. H. Dxonorust uenoBeka: y4yeOHMK M TPAKTUKYM JIJISI
cpeadero npodeccuonanbHoro oo6pazoBanms / H. H. HecmenoBa. — Mockaa:
N3parensctBo HOpaitr, 2022. — 157 c.

7. buonmorus jysi  mpodeccuii M CHENMAIBHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYUYHOTr0 Mpoduieh: yueOHUK ISl CTY. YUPEXKICHUM cpel. npod.
obOpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pea. B.

M. KoncrantunoBa. — M.: M3natenbckuit ieHTp «Akanemusi», 2016/ — 336 c.
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4 KOHTPOJIb U OLIEHKA PE3Y/IGTATOB OCBOEHHUA YYEEHOH
AUCHHUII/INHBI

Kontponib u  olleHKa  pe3yibTaTOB  OOy4Y€HHS  OCYIIECTBISAETCS
mpernojiaBaresieM B MPOIECCe TPOBEACHUS  MPAKTUYECKUX  3aHIATHH U
7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBIIOJIHEHUS OOYyYarOIIMMUCS
WHIUBUYyaJIbHBIX 3a/IaHHUM, MPOEKTOB, HCCleqoBaHUN. Pesynbrarel 0OydeHUs
OTIPEJICIISIIOT, YTO O0ydYaroImuecs TOJDKHBI 3HATh, IOHUMATh W JIEMOHCTPUPOBATH
MO 3aBEPIICHUH U3yUYECHUSI TUCIUTLITUHBI.

st hopmMupoBaHus, KOHTPOJISL M OIEHKU Pe3yJbTaTOB OCBOCHUS YUeOHOM
JTUCITUTIIMHBI UCTIOIB3YETCSl CUCTEMA OTICHOYHBIX MEPOTPUATHM, TTPEACTABIISIIONIAS
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSTUH, COTJAaCOBaHHBIX C pPeE3yJIbTaTaMH
oOyuenus u chopmynaupoBanHbix ¢ ydetoM @OI'OC COO (mpeameTHbIC
pe3ynbTathl 1o gucuuiiuuae) u ®I'OC CIIO.

[IpomexxyTouHasi aTTecTalusi yCTaHOBIeHa B Bujie AU epeHIIMpOBaHHOTO

3a4€Ta.



O01ag KoMneTeHus

Pa3zpgen/Tema

THun oeHOYHBIX MEePONPUATHH

Pazgen 1. KiieTtka — cTpyKTYPHO-(PYHKIMOHAJIbHAS
€/IMHHUIIA JKUBOT0

KontponbHas pabota « MoneKyJISIpHbIA YpPOBEHb
OpraHu3aIu >KUBOTO

OK 02

Buonorus xak Hayka. OO11as XxapakKTepUCTUKA KU3HH

3anonHeHune TabIHIIBI ¢ OTIMCAaHUEM METO/I0B
MHKPOCKOIIMPOBAHHS C UX JOCTOMHCTBAMU M HEIOCTATKAMHU.
3anonHenue Tabauibl « BKIax y4eHbIX B pa3BUTHE

OHOIOT U

3anosHEeHNE CPaBHUTEILHON TaOIUIBI CXO/ICTBA M PA3INIHNA
’KMBOTO U HE )KUBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-(QDYHKIIMOHATIEHAS OPTaHU3AIIHS] KIETOK

OneHnBaemast JUCKYCCHS 110 BOIIPOCaM JIEKLMH

Pa3paboTka MeHTaIbHOMN KapThl MO KIIaCCU()UKALIUHU KIETOK U
UX CTPOEHHUIO Ha MPO- U HYKAPHOTHUUECKUX U 110 LIapCTBaM B
MUHH TPYTIIax

Brinonuenue u 3amura 1abopaTOpHbIX padoT:

«CTpoeHue KIeTKH (pacTeHus, >)KUBOTHbIE, TPUObI) U
KJICTOYHbIE BKIIIOUECHUS (Kpaxmall, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOTIIIACTHI )»

[TpakTnyeckoe 3anstue. [IpencraBieHne yCTHbIX COOOIIEHUI
C Tpe3eHTanueH, MOIrOTOBJICHHBIX 0 TIEPEYHIO0 HCTOYHUKOB,
PEKOMEH/I0BaHHBIX MpernoiaBaTeaem

OK 01
OK 02

CtpykTypHO-(DyHKIIMOHATIbHBIE (DAKTOPBI
HaCJIECTBEHHOCTU

@pOHTAIBHBIN OIPOC

Pazpabotka rinoccapus

Pemenue 3a1a4 Ha onpezesieHne NoCae10BaTeIbBHOCTH
HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CIlIy4ae U3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKiIeoTn10B JTHK

OK 02

OOMeH BelecTB U MPEBPAICHUE SHEPTUH B KIIETKE

@pOHTAIBHBIN OIPOC
3anoyiHeHHEe CPaBHUTENLHON TaOIUIBI XapaKTEPUCTUK THUIIOB
oOMeHa BEIlIEeCTB

OK 02
OK 04

JKu3zuenHsIi nkn kneTku. MuTos. Meio3

OO6cyxaeHre Mo BOmpocaM JICKIIUN
Pa3paboTka n1eHTH BpEMEHH KU3HEHHOTO IIUKJIA

Pazgen 2. Crpoenue u GpyHKIMU OPraHu3Ma

KourponesHaas padora “Crpoenne n GyHKIINA opraausma’
Yy




OK 02
OK 04

CrtpoeHue opranusma

OnenuBaemast TUCKyCCHS

Pa3zpaOoTka MEeHTaIbHOMN KapThl TKAHEH, OPraHOB U CHCTEM
OpraHOB OPraHU3MOB (PacTEHHUs], KUBOTHBIE, YEJIOBEK) C
KpPaTKOM XapaKTEPUCTUKON UX PyHKITUN

OK 02

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

@pOHTAIBHBIN OIIPOC
3anosiHeHUEe TaOIHIIBI ¢ KPATKOW XapaKTEPUCTHKON 1
npuMepamMu GopM pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHul, )KUBOTHBIX U YEJIOBEKA

Pa3paboTka 1eHTB BPEMEHH C XapaKTEPUCTUKON ITAIOB
OHTOTEHE3a OT/ICIBHOM IPYyIITOH JKUBOTHBIX M YEJIOBEKA IO
MUKPOTPYIIIIaM

Tect/onpoc

CocraBiieHre )KH3HESHHBIX [IUKJIOB PACTEHUH TI0 OT/IEIaM
(MOXOBHJIHBIC, XBOILICBUIHBIC, TATIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICJOBaHUA

Pazpabotka rioccapus

@pOHTAIBHBIN OIIPOC

Tect 1o Bonpocam JeKIUU

Pemenue 3ana4 Ha onpezesieHue BEPOATHOCTU
BO3HMKHOBEHHs HACIIECTBEHHBIX IPU3HAKOB IIPH MOHO-, I1-
, IOJIMTUOPUTHOM U aHAJIM3UPYIOIIEM CKPEIIUBAHUH,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM CKPEIVBaHUS

OK 01
OK 02

CHCHHCHHOG HaCJICAOBAaHUC IIPU3HAKOB

Tect

Pa3paboTtka rioccapust

Pemenue 3aa4 Ha onpesieneHue BEPOSTHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX ITPHU3HAKOB IIPU
CIIETUICHHOM HACJIEeIOBaHUH, COCTABICHUE TEHOTUITHYECKHUX
CXEM CKpCIIHUBAHUSA

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3agad Ha onpeeneHrue TUa MyTallly MPH Mepeaayde
HACJIEICTBEHHBIX [IPU3HAKOB, COCTABIICHUE TEHOTUITUUECKUX
CXEM CerI]_[I/IBaHI/ISI
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Paznen 3. Teopus 3BoI0NMH

KonTponbras pabota “TeopeTndeckue acreKThl YBOIIONNUN
KU3HM Ha 3emie’”

OK 02 Uctopus 3BoIIOIIMOHHOTO YueHusi. Mukposposionust | PpoHTaIbHbBINA OMPOC

OK 04 Pa3paboTka riioccapusi TEpMHUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS IBOJIOLMOHHOTO
y4€HUs

OK 02 Makpo3Botonusi. BosHukHoBeHe U pa3BuTue )kxU3HU  |OlLieHHBaeMasl JUCKYCCHsI: UCIIOJIb30BaHUE apTyMEHTOB,

OK 04 Ha 3emie OMOJIOTUYECKOW TEPMUHOJIOTHH U CUMBOJIUKH JIJIsI
JI0Ka3aTeNNbCTBA POJCTBA OPIaHU3MOB Pa3HbIX
CUCTEeMAaTHUYECKUX TPYIII
Pa3paboTka 1eHTHl BpeMEHU BOZHUKHOBEHUS U Pa3BUTHS
JKU3HU Ha 3emiie

OK 02 IIpoucxoxneHue yenoBeka — aHTPOIIOTEHE3 OpoHTaTBHBIN OIIPOC

OK 04 Pa3paboTka 1eHTHl BpEMEHU [TPOUCXOXKACHUS YEJIOBEKa

Pa3nes 4. Dxosorus

OK 01 Dkonornyeckue (HakTOpbl U CPEIbl KUIHU Tect 10 3KOJIOTHUECKUM (PAKTOpaM U cpesiaM KU3HU

OK 02 OpraHu3MOB

OK 07

OK 01 [Tomynsmus, cooO1ecTBa, 3KOCUCTEMBI CocraBiieHHE CX€M KpyroBOpOTa BELIECTB, UCIIOJIb3YS

OK 02 MaTepuabl JEKIUU

OK 07 Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
I10 TEPEHOCY BEILIECTBA U SHEPTUU B IKOCUCTEMAX C
COCTaBJIeHUE TPOYUUECKHX LIeTIel U MUpaMul OMoMacchl U
SHEPTUU

OK 01 buocdepa - rmobanpHas sKosIorMUEcKas cucTemMa OrnenrBaemasi IUCKYCCHS

OK 02 Tect

OK 07

OK 01 Bnusinue antponorenHsix (GakTopoB Ha 6uochepy Tect

OK 02 [TpakTryeckas padora “OTx0/bl MPOU3BOACTBA”

OK 04

OK 07
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[IK 3.2

I1K 4.4
OK 02 BrnusHue conmanbHO-IKOIOTHYECKUX (PakTOpoB Ha OnenuBaemast TUCKyCCHS
OK 04 3I0pPOBbE YEJIOBEKA Brimonnenue nabopatopHoii paboThl Ha BBIOOD:
OK 07 "VMmcTBeHHas paboToCcnocoOHOCTR",
IIK 3.2 "BnustHue abnotnyeckux (akTopoB Ha YelIOBeKa (HU3KHE U
[IK 4.4 BBICOKHE TEMIIEPATYPHI)"

Paspnen 5. buoJiorus B :KU3HH 3amuTa Keica: NpeAcTaBlIEHUE pe3yIbTaTOB PELLIEHUS KEHCOB

(BBICTYILJICHHE C TIPE3EHTAIEeH )

OK 01 bHOTEXHOJIOrMH B KU3HU KaXKJ10TO BrinonHenue keiica Ha aHaJIU3 HHPOPMALMK O HAYYHBIX
OK 02 IOCTHIKEHUAX B 00JIACTU F€HETHYECKNUX TEXHOJIOTHH,
OK 04 KJIETOYHOW MHKEHEPUH, MUILIEBBIX OMOTEXHOIOTUH (110
IIK 3.2 rpyIniam), IpeAcTaBiIeHNue pe3yJIbTaTOB PELICHUs KeHCoB
K 4.4
OK 01 [IpompbliieHHast OMOTEXHOJIOTUS BrinonHenue keiica Ha aHaJIM3 UH(OPMALUK O Pa3BUTUN
OK 02 MPOMBINIJICHHONW OMOTEXHOJIOTHH (TI0 TpyHIaMm),
OK 04 IIpEJICTaBICHHUE PE3YJITATOB PEIICHUSI KEMCOB
IIK 3.2
K 4.4
OK 01 ConmanbHO-3THYECKHE acTIeKThl OMOTEXHOIOTHMA BrinonHenue keiica Ha aHAUM3 HHPOPMALIUU 00 STHUECKUX
OK 02 acreKTax pa3BUTHUS OMOTEXHOJIOTUH (IO rpynmnam),
OK 04 IIPEACTABIICHUE PE3YIbTATOB PELICHUs KENCOB
[IK 3.2
I1K 4.4
OK 01 bHOTEXHOJIOIMH U TEXHUYECKHE CHCTEMBI Brinonnenue kelica Ha aHATU3 UHPOPMALIMHU O PA3BUTHUS
OK 02 OMOTEXHOJIOTUH ¢ IPUMEHEHUEM TEXHUYECKUX CUCTEM (I10
OK 04 rpynmnam), IpeJCTaBIE€HNE PE3YyIbTaTOB PEIIEHUS KEHCOB
[IK 3.2
1K 4.4
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