[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bﬂa,ElEﬂbLLe

ovo: r“@ﬁ% OBIPEHHOE CTPYKTYPHOE ITOJPA3IEJIEHUE OJTUTEXHUYECKUIA

[omkHo PBbIV TIPOPEKTOP

[arta nognucanusa: 10.11.2025 12:52:17 KOHHEH}K

Yrukanobii nfIiyaAHEKOI'O 'OCY JAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA
S5ede28fe5b714e680817c5¢132d4ba79%a6b4422

PABOYAJ [TPOTPAMMA
y4eOHOM TUCITUTIIIUHBI

O/lb.13 buonozus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

19.02.03 Texnonozus xnebva, KOHOuUmMepCKUX, MAKaAPOHHBIX U30EULL
(K00, HaumeHOB8aHue npogeccuu/cneyuarbHocmu)

2022



PaCCMOTpCHO H COTrjiIaCoOBaHO HI/IKJIOBOﬁ KOMUCCHUEMN I'YMaHUTAPHBIX U COOUAJIBHBIX
JUCHUIIIINH.

[Tpotokon Ne 2 ot «02» centsiops 2022 r.

Pa3pabotana Ha ocHoBe ['ocymapcTBEHHOro 0Opa30BaTEIBLHOTO CTaHJApTa
cpennero npodeccuoHanbHOro oopaszoBanus Jlyranckoit Hapomnoii PecryOmmku mo
CHEIUATBLHOCTH CpeaHero mpodeccroHanbHoro oopazoanus 19.02.03 Texnomorus
xJ1e0a, KOHIUTEPCKUX, MAKAPOHHBIX n3aenuid (yrBepxkaeH IIpukazom MunucrepcTsa
oOpazoBanus u Hayku Jlyranckoit Hapomno#t PecryOmmku ot 16.10.2018 N 937-O[1).

Opranuzanus pazpadotunk: OCII [Tomurexanueckuit komtemx JIFAY



1. MACHOPT PABOYEN MTPOI'PAMMBbI YYEBHOM JUCILUILIVHBI

O/1b.13 buoJjorust

1.1. ObJs1acTh NPUMEHEHHUSA MPOTrPAMMBI Y4eOHOH JUCHUILIUHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBI (Hanee — pabouas mporpamma) siBIsSETCS
4acThIO OCBOCHHMSI IPOTPaMM TOJIFOTOBKH CIIEIMAIMCTOB cpenHero 3seHa (fnanee [ITIICC3)

B cootBerctBUu ¢ ['OC CIIO JIHP u IIOOII CIIO mns cnemmansHoctd 19.02.03

Texnonorus xneda, KOHAUTEPCKUX, MAKAPOHHBIX U3ACTHUH .
(ykazams npogeccuio, cneyuanrbHOCmy, YKPYRHEHHYI0 2PYRNY (2pynnsl) npogheccuil
unu Hanpaeiexue (Hanpasierus) n0O2oMo6KuU)

PaGouass mporpamma yueOno#t mucrumummasl OJ1b.13 buomorust MoxkeTr OBITH
ucrosnb3oBana 1o crnenuanbHOCTIM CIIO Ha ©6a3e cpemHero (IMONHOTO) 0OIIETO
oOpa3oBaHMsi, B JIOMOJHHUTEILHOM TIpo(eccCHOoHaTLHOM OOpa30BaHUM B paMKax
peanu3anuu IporpaMm NepenoaroToBKH Kaapos B yupexaenusx CIIO.

1.2. lesan u 3aga4u y4eOHOM IMCUMILINHBI, TPeOOBAHNUS K pe3yabTaTaM
OCBOCHUS Y4eOHOM TUCIUIIMHBI

ConmepxaHue mporpaMMbl  00I1€00pa30BaTENbHON AUCHMILIMHBL  «buonorus»
HAIPAaBJICHO HA JOCTUKEHHE CIIEYIOLINX LEJIEH:

(GbopMUpOBaHKE Y CTYAECHTOB CUCTEMbl 3HAaHUN O PA3IMYHBIX YPOBHSX KHU3HHU CO
3HaHWEM COBPEMEHHBIX MPEICTaBICHUM O XKUBOW MPHUPOJE, HABBIKOB IO MPOBEICHUIO
OMOJIOTHYECKUX MCCIIEOBAaHUI C COONIOCHUEM STUYECKHX HOPM, apryMEHTHPOBAaHHOU
JUYHOCTHOM MO3UIIMH MO OEPEKHOMY OTHOILICHHIO K OKPY>KaIOIIeH cpejie.

3agauu OCBOCHUS 00111€00pa30BaTEIbHON TUCITUTIIIUHBI:

- dbopMupoBaHUe TMOHMMAHUS CTPOCHMS, MHOrooOpasusi U OCOOCHHOCTEH

KUBBIX CHCTEM pa3HOTO YPOBHsS OpTaHU3aIlMH, 3aKOHOMEPHOCTEH MpPOTEKAHHS

OMOJIOTMYECKUX MPOLECCOB U SIBJICHUH B OKpYXAIOIIEH cpejie, EIOCTHON HayYHOU

KapTUHBI MUPA, B3aUMOCBS3€H U B3aMMO3aBHCUMOCTEH €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHHUSI OIpPEAENATh JKUBbIE OOBEKTHl B IMPUPOAE, IMPOBOAUTH

HAOJIIOJICHUS 32 SKOCHUCTEMaMHU JUIsl BBISBJICHUS! €CTECTBEHHBIX M aHTPOIIOTE€HHBIX

U3MEHCHMH,

- MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH;

- (opMupoBaHHE HABBIKOB MPOBEJACHHS MPOCTEHIIUX OHOJOTUYECKUX

HKCIEPUMEHTATbHBIX

- UCCIEIOBAaHUM C COOJIIOJIEHHEM TMpaBwil OE€30MacHOro OO0pallleHus C

00BEKTaMH B 000PYIOBAHUEM;

- pa3BUTHE YMEHHUS HCIIOJIB30BaTh HH(POpPMAIHIO OMOJOTHYECKOTO XapaKTepa

U3 Pa3IMYHBIX UICTOYHHUKOB,

- dopMupoBaHrEe YMEHHS IPOTHO3UPOBATH TOCTIEACTBUS CBOCH JIEATEIHHOCTH

110 OTHOIIIEHUIO K OKPYKaIoIIeH cpefie, COOCTBEHHOMY 3/I0POBBIO, 000OCHOBBIBATH U

COOJTI0/IaTh MEPHI MTPOPIITAKTUKH 3a00ICBAHU;

- (opMupoBaHHE TOHUMAHUS 3HAUYUMOCTHU JOCTHXKEHUH OHOJIOTHYECKOM

HAyKH M TEXHOJOTHMH B MNPAKTUYECKOW JEATENIBHOCTH YEJNOBEKa, pPa3BUTUHU

COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHil.



PesynbraTtel OOy4YeHHS] OpPUEHTUPOBAHbI Ha TOJYYEHUE KOMIIETCHLMH IS
MoCJeyIoneld MpopeCcCHOHATBPHON NEATeTLHOCTH KaK B paMKax JaHHOW MPEIMETHOM
00JacTH, TaK U B CMEXKHBIX C Hell obmacTsax. OHM BKITIOYAIOT B ¢e€0s pe3yJIbTaThl OCBOCHUS
obmeobpazoBarensHoit uctumuiiHbl B cootBeTcTBHH ¢ ['OC CIIO m Ha ocHoBe I'OC
COO:

- pacKpbIBaTh Ha MPUMEPAX POJb OMOJOTHH B (DOPMHUPOBAHUU COBPEMEHHOM

HAay4YHOM KapTUHBI MUPA U B IPAKTUYECKON AESITENBHOCTHU JHOJEH;

- NOHUMAaTh U ONHCHIBATH B3aUMOCBS3b MEXK]Y €CTECTBEHHBIMU HayKaMHU:

ouonoruei, GU3NKOIN, XUMHUEH; YCTaHABIMBATH B3aUMOCBSI3b PUPOIHBIX SIBICHHUI;

- NOHUMATh CMBICI, pPa3inyaTh WU ONUCHIBATH CUCTEMHYIO CBSI3b MEXKIY

OCHOBOITOJIATAIOIIMMUA  OMOJIOTUYECKUMH TIOHATUSMH: KJIETKa, OpPTraHu3M, BUJ,

IKOcHUcTEeMa, Orocdepa;

- UCIOJIb30BaTh OCHOBHBIE METOJbl HAYYHOTO I[IO3HAHMUS B Y4EOHBIX

OMOJIOTMYECKUX HCCIECOBAHUSAX, MPOBOJUTH JKCIEPUMEHTHI 10 H3YUYEHUIO

OMOJOrMYeCKUX OOBEKTOB U SBJICHHM, OOBSICHATH PE3YJbTAThl AKCIIEPUMEHTOB,

aHAIM3UPOBaTh UX, (POPMYIUPOBATH BHIBOJBI;

- GbopMyJIMpPOBATh TUMOTE3bl HA OCHOBAHUM MPEIJIOKEHHOW OMOJIOTHYECKOMN

uH(pOpMaIUK U NpejiaraTb BApUaHThl IPOBEPKH TMIIOTES;

- CpaBHUBATh OHMOJIOTMYECKHE OOBEKTHl MEXAy Cco00H 1O 3aJaHHBIM

KpUTEPUSIM, JIeJIaTh BBIBOABI U YMO3AKJIIOUEHHUSI HA OCHOBE CPABHEHHS;

- 00OCHOBBIBaTh E€AMHCTBO XUBOW M HEKMBOH NPUPOJIBI, POJICTBO KHUBBIX

OpraHU3MOB, B3aUMOCBSI3M OPraHW3MOB M OKpY>KAKOUIEH Cpeapl Ha OCHOBE

OMOJIOTMUECKUX TEOPUIL;

- IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COECTHHEHHM

KJIETKHU (O€IKOB, )KUPOB, YIIEBOJOB, HyKJICHHOBBIX KHCIIOT);

- pacrno3HaBaTh KJIETKH (IIPOKapUOT M 3yKapHOT, PACTEHUIN U >KMBOTHBIX) MO

OMMCAHMIO, HA CXEeMaTHYECKUX M300paXKEHUSAX; YCTAHABIUBATH CBSA3b CTPOCHUS U

(GyHKIUH KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000pa3He KIETOK;

- pacno3HaBaTh MOMYJIALMIO U OMOJOTUYECKUI BUJT IO OCHOBHBIM MPU3HAKAM;

- ONMKCHIBATh (PEHOTUII MHOTOKJIETOYHBIX PACTEHUM M JKUBOTHBIX I10

MOP(OJTOTUYECKOMY KPUTEPHIO;

- 00BACHITH MHOTOOOpa3nue OpraHu3MOB, IPUMEHSIS SBOJTIOLUOHHYIO TEOPUIO;

- KJIacCU(UIIMPOBAThL OMOJIOTMYECKUE OOBEKThl Ha OCHOBAHMHM OJIHOTO WJIU

HECKOJIbKMX CYIIECTBEHHBIX INPU3HAKOB (TUIBI MHUTaHUS, CHOCOOBI JbIXaHUS U

pa3MHOKEHHUsI, 0COOCHHOCTH Pa3BUTHSA);

- OOBSCHATH MPUYNHBI HACJIECACTBEHHBIX 3a00JIE€BaHUIA;

- BBISIBJISITh M3MEHUYMBOCTh Yy OPIraHU3MOB; OOBSCHATH MPOSIBICHUE BHUJIOB

WU3MEHYHMBOCTH, HCIIOJNb3YyS 3aKOHOMEPHOCTHM HW3MEHUYMBOCTH; CpPaBHHUBATh

HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHYNBOCTD;

- BBISIBIISAT  Mopdosoruyeckue,  (PU3MOIOTHYECKUE,  MOBEJICHYECKUE

ajlanTaly OPraHu3MOB K Cpeie OOUTaHUS U IEUCTBUIO SKOJIOTHYECKUX (PaKTOPOB;

- COCTaBJISITh CXEMbI IEpEeHOCa BEIIECTB U HHEPruM B IKOCUCTEME (LIenu

MUTaHUsA);

- OPUBOJIUTH JOKA3aTEIhCTBA HEOOXOIUMOCTH COXPaHEHUs] OMopa3HOOOpa3us

JUTSl YCTOMYMBOTO Pa3BUTHUS U OXPaHbl OKPYKarOUIEH Cpe/ibl;



- OLICHHMBATh JOCTOBEPHOCTh OMOJOTMYECKOM MH(pOpMaLUU, NOJYyYEHHOU U3
pa3HbBIX UCTOYHUKOB, BBIIEIATH HEOOXOIUMYIO MH(POPMALIHMIO ISl UCTIOJIb30BAHUS
ee B y4eOHO! JIeATETbHOCTH U PELIEHUH NPAKTUYECKUX 3a/1a4;

- NPE/CTaBIATh OUOJOTHYECKYI0 WH(GOpPMAIMI0O B BHIE TEKCTa, TaOJHIIB,

rpaduka, 1MarpaMMbl U J€aTh BHIBOABI HA OCHOBAaHHUH MPECTABICHHBIX JTaHHBIX;

— OILIGHUBAaTh pOJb JOCTH)KCHUH TEHETHKH, CEJNEKUUH, OUOTEXHOJIIOTUU B

MPAKTHUECKOH JEeATEeIbHOCTH YEJIOBEKa U B COOCTBEHHOM JKU3HH;

- OOBSICHATh HETaTUBHOE  BIUSHUE BEIIECTB  (QJIKOrojs, HUKOTHHA,

HapKOTUYECKUX BELIECTB) Ha (POPMUPOBAHHE U PA3BUTHUE 3apOAbIIIA YEIOBEKA;

- OOBSICHATH MOCJEICTBUS BIUSHUS MyTareHOB;

- OOBSACHATH BO3MOKHBIE IPUUMHBI HACIEICTBEHHBIX 3a00JI€BaHUM.

[lepeuncnennple  pe3ysbTaThl OCBOEHUS COOTHOCATCA C  (OpMHpPYyEMBIMU
KOMIIETEHIIUSIMHU:

OK 01. Beibuparb cnocoObl penieHust 3aaad npoecCUOHANbHOU NESITeIbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Mcnosnp30BaTh COBPEMEHHBIE CPEACTBA TOUCKA, AHAIN3a U UHTEPIPETAUN
uHpopManuu W HMHPOPMALIMOHHBIE  TEXHOJOTWMM Uil  BBIOJHEHHS  3a]ad
PO ECCUOHATIBHOM AESTENbHOCTH.

OK 04. D¢ ¢hexTuBHO B3aUMOJEHCTBOBATh U pa00OTaTh B KOJUIEKTUBE U KOMAaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYIKAIOIIEH Cpebl, pecypcocOepexeHHtIO,
NPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMAaTa, MPUHLMIBI OepexIIMBOrO MPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.



2. PE3YJIbTATBI OCBOEHUWS YUEBHOM JJUCHOUTLJIMHBI

Koa n HauMeHoBaHue
¢opmupyembix
KOMIIeTeHII M i

Ilnanupyemble pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI

00mme

HHCHI/IHJIHHH[)HBIC

OK 01. Beibupats crmocoObt
pelIeHuns 3a1a4
npogecCHOHABHON
JeATEeIEHOCTH
HNPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TPy10BOro BOCIMTAHMA:

- TOTOBHOCTb K TpPYZy, OCO3HAHME LEHHOCTHM MAaCTEpCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K AaKTHUBHOM JESTEIIbHOCTU TEXHOJIOTUYECKON U
COLIMAIGHOM HAMpaBJIEHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATH,
IUTAHUPOBATh U CaMOCTOSITEIIBHO BBITIOJIHSTh TaKylo
JIeSITEIIbHOCTD;

- UHTEpEeC K pas3auuHbiM cdepaM mnpodeccuoHaTbHON
JIeSITEIIbHOCTH,

OBnasieHne yHUBEPCATbHBIMU YYEOHBIMHM I103HABATEIHHBIMH
EUCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE I CTBHA:

- CaMOCTOATENIbHO (OPMYJIUPOBATh W  aKTyaJM3UPOBAThH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK UM OCHOBAHUSA AJIS
cpaBHEHUS, KJIacCu(PUKaMKU U 0000IIIECHNUS;

- ONpEeNeNsaTh LENU JEATENbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPUU UX JTOCTUKEHUS;

- BBUIBJIISAITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMbIX SBJICHUSX;

MMPOTUBOPECYHA B

- BHOCHUTH KOPPCKTHUBBI B ACATCIbHOCTD, OICHUBATDH
COOTBCTCTBUC PE3YIbTATOB OeIsM, OLICHUBATh PUCKHU
MOCJIEICTBUI ACATCIIBHOCTH,

- Ppa3BuUBATb KpCaTUBHOC MBIIIJICHUE npun peuICHNN

JKU3HEHHBIX TPOOIIeM

0) 0a30BbIe HCCIIEA0BaTeIbLCKUE AeliCTBHS:

- BIQJETh  HABBIKAMH  Y4YEOHO-HCCIICIOBATEILCKOM |
MIPOEKTHOM JIeATENIbHOCTH, HaBBIKAaMU pa3perieHus IpooieM;

- BBIABIIATH IMPUYNHHO-CJIICACTBCHHBIC CBsA3U u
aKTyaJM3upoOBaTh 3a/Jady, BBIIBUTATh THIOTE3y €e
PECUIICHUA, HaXOAWTb AaprymMCeHTbBl [JIsI JOKa3aTCJIbCTBaA

- cOpMHUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJIOTHH B
CHUCTEME HAYYHOTO 3HAHUS; (PYHKIMOHAIBHOW TPaMOTHOCTU
YeNoBeKa ISl PEIICHHSI dKU3HEHHBIX TPO0IeM;

- c(opMHpPOBAaHHOCTh YMEHHS PACKpPBIBaTh COJICPIKAHUE
OCHOBOTIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB M TTOHSITHIA:

- ®U3Hb, KJIETKA, TKaHb, OpraH, OpraHW3M, BUJI, TOMYJISAIHS,
JKocHucTeMa, OwuoreHo3, Owuocdepa; merabomusm (oOMEH
BEIIECTB M IIPEBPAIICHUEIHEPTUH ), romMeocras’
(camoperynsanus),  OUOCHHTE3 Oeika, CTPYKTYpHas
OpraHu3alys >KUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYIISLIMS,
CaMOBOCIIPOU3BEJCHHE  (PENpOAyKIMs), HACIEICTBEHHOCTb,
W3MEHYUBOCTb, JHEPro3aBUCUMOCTb, POCT U  pa3BUTHE,
YPOBHEBAsi OpraHU3allys;

- chOpMHUpPOBAHHOCTb yMEHHUSI PACKPBIBATh COJIEp>KaHHE
OCHOBOTIOJIATAIOIINX OMOJIOTMYECKUX TEOPUM U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIIOLMOHHOM,
MIPOUCXO0KICHHS )KU3HU U YEIIOBEKA;

- chopMHPOBAHHOCTH YMEHUS PACKPHIBATH OCHOBOIIOIATAIOIITIE
Ounosorudeckre 3akoHbl U 3akoHoMmepHoctu (I'. Mennens,
T. Moprana, H.1. BaBunosa, 2. I'ekkens, ®@. Mromnepa, K.
bapa), rpaHuiibl UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

- TpUOOpEeTEeHUE OIbITa MPUMEHEHHS OCHOBHBIX METO/OB
HAyYHOTO  TO3HAaHUSA,  HUCIHOJIB3YEMBIX B  OHOJNOTHHU:
HaOJIOJIEHNUsST W OMNHCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U
SIBIICHUU;

- OpraHU3allMU U MPOBEJCHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIIBIDKCHHSI THIOTE3, BBISIBICHUS 3aBHCHUMOCTH  MEXIY
WCCIIEAYEMBIMU  BEIIMYMHAMH, OOBSCHEHHS  IOyYEHHBIX
pe3ynbTaToOB M (POPMYIUPOBAHUS BHIBOJOB C UCIOIH30BAHUEM
HAayYHBIX TOHATHH, TEOPUI U 3aKOHOB;

- ¢OpPMHUPOBAHHOCTh YMEHHS BBIJCISTh CYIICCTBEHHBIC




Koa n HaumeHoBaHuUe
¢opMupyembIx
KOMIIeTeHI Ui

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIHHBI

00mue

JucuuninHapHble

CBOMX YTBEpP)KICHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH MOJYUYCHHBIC B XOAC PCIICHUA 3aa4n
pe3yJIbTaThl, KPUTUYECKN OLICHMBATh UX JIOCTOBEPHOCTH,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBHUAX,

- YMeTb IIEPEHOCHUTb 3HAHUS B IIO3HABATCIIBHYI0 H
NPAaKTUYECKYIO O0JIACTH KU3HEICATEILHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HBIX IIPEIMETHBIX
o0OJacrei;

- BBIABUTAaTb HOBBIE HJIEW, IIpellaraTb OPUTMHAJIBHBIE
oAXOoJAbl U pCUHICHUA,

- CIOCOOHOCTh MX HCIOJIBb30BAHUS B IIO3HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE

MPU3HAKK BHPYCOB, KIETOK MPOKAPHUOT H DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTraHH3MOB, BHJIOB,
OMOTEOIICHO30B M HKOCUCTEM; OCOOEHHOCTH TPOLIECCOB
oOMEHa BEIIECTB W MPEBPAILCHHUS DHEPTUH B KIETKE,
(oTocuHTE3a, IIACTHYECKOTO U IHEPreTUIECKOro oOMeHa,
XEMOCHHTE3a, MHT03a, MEi03a, OTUIOJIOTBOPECHUS, Pa3BUTHS
U pa3MHOXCHHS, WHIVBHIYaTbHOTO Pa3BUTHs OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHuUA, MIPUCTIOCOOJIEHHOCTH
OpPraHM3MOB K Cpelieé OOWTaHWs, BIMSHHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOTCHHBIX HM3MEHCHHH B HIKOCHCTEMAax
CBOCH MECTHOCTH, KPyroBOpOTa BEIIECTB W IMPEBpaIICHUE
sHepruu B Ouocdepe;

- cOpMUPOBAHHOCTh YMEHHS peIIaTh OWOJOTHYECCKUE
3aJ]a4, COCTaBIISITh TEHOTUITUICCKAE CXEMBI CKPEIIUBAHUS
JUTSl Pa3HBIX TUIIOB HACIICIOBAHUS IIPU3HAKOB y OPTraHU3MOB,
COCTABJIATh CXEMBI TIEpEHOCAa BEIIECTB W JHEPIHU B
9KOCcHCTEMaX (LIeNH MUTaHUs, TUIIEBbIC CETH)

OK 02. Mcnonw3oBaTh
COBPEMEHHBIC
CpeICTBa MOUCKA,
aHaJn3a "
HUHTEpPIpETAINH
uH(pOopMaluu 1
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCCuOHATBHON
JEeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT0 IO3HAHMA:

- cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKd U OOIIECCTBEHHOM
MIPAKTUKH, OCHOBAHHOT'O Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAaHWE  A3BIKOBOM M  YHUTATEIbCKOU
KYJIbTYPBI KaK CpeICTBa B3aUMOJECUCTBUS MEKIY JIOJbMU U
MO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTHU HAay4YHOH JIeITeILHOCTH,
TOTOBHOCTbH OCYIIECTBIISITh IPOESKTHYIO H
HCCIIEIOBATENILCKYI0 JIESITENBHOCTh HWHIMBUAYAJIBHO U B
rpymnme;

OBnaneHne yHUBEPCATbHBIMU YYEOHBIMU TO3HABATEIbHBIMU
EWCTBUSIMU

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  OIEHUBATh
uH(pOpMaIIMI0 OUOJIIOTUYECKOTO COJEpPXKAHUS, BKIIOYAIOIIYIO
NCCBAOHAYYHbIC 3HAHUA U3 PA3JIMYHBIX UCTOYHUKOB (Cpe)ICTBa
MaccoBoW WH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl);
HHTCPIPETUPOBATH ITUYCCKHUC ACIICKThI COBPCMCHHBIX
UCCIIEIOBAaHU B OWOJOTHH, MEAWIIMHE, OWOTEXHOJIOTHUU;
paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  MPOOIIEMBI
COBpEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HHUM
COOCTBEHHYIO TIO3HUIIUIO;

c(hOpPMUPOBAHHOCTh YMEHHI CcO37aBaTh COOCTBEHHBIC
MMACBMEHHBIE W  YCTHBIE COOOIICHWS HAa  OCHOBE
Onosorndeckoi HHGOpPMAIIMK U3 HECKOIBKUX UCTOYHHUKOB,
T'paMOTHO HUCIIOJIB30BAaTh HOHATUHHBIN armapar ononornu




Koa n HaumeHoBaHuUe
¢opMupyembIx
KOMIIeTeHI Ui

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIHHBI

00mue

JucuuninHapHble

B) paborta ¢ nngopmanmueii:

- BJIAJETh HaBbIKAMU MOJYy4YeHMs HHGPOpMALUU U3
HCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBISThH
IIOUCK, AaHalM3, CHUCTEMAaTH3allMl0 M  HMHTEpIpPETaLHIo
UH(OPMALIUU PA3IMYHBIX BUJOB U (POPM MPEICTABICHHS;

- CO37aBaTh TEKCTbl B pa3IMYHbIX (OpMATAX C Yy4ETOM
Ha3HaueHUs MHQOPMALMK M LEJICBON ayJUTOPUH, BHIOMpAs
ONTUMAJIbHYIO (POPMY NTPEACTABICHUS U BU3yaJIU3alUH;

- OLIEHUBATh JJOCTOBEPHOCTD, JIESTUTUMHOCTh HH(OpMAIIHH, €€
COOTBETCTBUE IIPABOBBIM U MOPaAJIbHO-3TUYECKUM HOpPMaM;

- HCHOJB30BaTh cpeactBa  MHPOPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJOIMHA B PEIIEHMH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHM3alMOHHBIX  3a1a4  C
coOmojieHMeM  TpeOOBaHMM  SPrOHOMHUKH,  TEXHUKHU
0€30I1aCHOCTH, TUTHUEHBI, PeCypcocOepekeHNUs, TPABOBBIX U
STHUUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON 0e30MacHOCTH;
BJAJETh  HAaBBIKAMHM  pAcllO3HABaHWA W 3aIIUTHI
uHpopManuu, UHHOpMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

OK 04. D¢ddextuBHO
B3aUMOJICUCTBOBATh U
pabortath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BHUTHIO, CaMOCTOSTEIHHOCTH H
CaMOONPE/IEIECHUIO;

-OBJIa/ICHUE HaBBIKaMH yueOHO-HMCCIIeI0BATENbCKOM,

MIPOEKTHOM U COLIMATBbHOM NeATETbHOCTH;

OsJjiaeHne YHUBePCATbHBIMM KOMMYHHKATHBHBIMH

ACHCTBUSAMM:

0) coBMecTHas1 1eATeJIbHOCTD!
- IOHUMATh U UCTOIH30BATh MPEUMYIIECTBA KOMAHIHOU U
UHAUBUAYaIbHON paboOThI;
NPUHUMATH TIeJTH COBMECTHOM JI€ATEIIEHOCTH, OPTaHU30BbIBATh
U KOOPAMHUPOBATH JAECUCTBHS IO €€ JOCTH)KEHUIO: COCTaBIATh
TUIaH JEHCTBUM, pacmpenensaTh pold C y4eTOM MHEHHH
YYaCTHUKOB 00CYX/1aTh
pe3yIbTaThl COBMECTHON pabOTHI;
- KOOPJMHUPOBATh ¥ BHINOJHATH paboOTy B YCIOBHAX

MpUOOpETEHNE ONbITa NMPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TIO3HAHMs, MCIOJIb3YeMbIX B  OHOJOIMU:
HaOJIIO/IEHNs] U ONMCAHUS >KUBBIX CUCTEM, IPOIECCOB M
SBJICHUI; OpraHu3allid W TPOBEICHUS OUOJIOTMYECKOTrO
JKCIEPUMEHTA,  BBIABIMKEHUS  TUIOTE3,  BBIIBICHUSA
3aBUCUMOCTH  MEXKIY  HCCIEAYEMBIMH  BEIUYMHAMU,
00BsICHEHUS MIOJIyYEHHBIX pe3yabTaToOB u
(opMyIMpOBaHUS BBIBOJAOB C HCIOJIb30BAaHMEM HAay4HBIX
MIOHSATUI, TEOPUN U 3aKOHOB




Koa u HammeHOBaHUe

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIHHBI

¢opmMupyembIx
KOMIIETEH Ui 0omue JucuuninHapHbie
pEalIbHOTO, BUPTYaJIbHOTO u KOMOHMHUPOBaHHOTO
B3aUMOJCHCTBUS;
- OCYLIECTBJISATh [TO3UTUBHOE CTPATETMUYECKOE IOBEICHUE
B pa3IMYHBIX CHUTyalUsiX, MpOSIBISTH TBOPYECTBO U
BOOOpakeHue, ObITh MHULUATUBHBIM
OBnazneHne yHUBEPCAIBHBIMU PErYISTUBHBIMU JCHCTBUAMMU:
T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:
- IPUHUMATh MOTHBBI M apryMEHTHI JIPYTHX JIIOAEH IpU
aHAJIN3€ PEe3yJIbTAaTOB JIEATEIbHOCTH;
- [IpU3HaBaTh CBOE IPABO M IPaBO JPYrHX JIOJEH Ha
OIIINOKH;
- pa3BUBaTh CHOCOOHOCTh IMOHMMATh MHP C IO3MLUHU
JPYroro 4ejoBeKa
OK 07. B 00J1acTH 3K0JIOrHY€CKOr0 BOCIIMTAHUS: c(OpPMUPOBAHHOCTb YMEHMSI MPUMEHATH I10Jy4YEHHbIE
CopnelicTBOBaTH - c(opMHPOBAHHOCTH AKOJIOTMYECKOMN KyJIbTypBl, | 3HaHHS ISl OOBSICHEHUS OHOJOTHYECKHX IPOIECCOB U
COXPAHEHHUIO IIOHMMAHHE BIMSIHUS COLIMATIbHO-DKOHOMMUYECKUX MIPOLIECCOB | SIBIICHUUM, Ui TPHUHITHS TNPAKTUYSCKUX PEHICHUH B
OKpYy Karouieu Ha COCTOSHUE IPUPOJHOM M COLMAILHOM CPEIbl, OCO3HAHME | IIOBCEAHEBHOM  JKM3HM  C  LENbl0  obecredeHus
Cpenbl, r7100aIbHOTO XapaKkTepa HKOJIOTHUECKUX MPoOIeM; 0€30MMaCHOCTH CBOETO 3/10POBbS U 3/10POBbsI OKPY’KAOLIUX
pecypcocOepexeHn - IUIAaHWPOBAaHME W  OCYUIECTBIEHWE  JEUCTBUM B | JIIOJICH, COONIOJIEHUsS 3/0pOBOTO 00pa3a >KHU3HH, HOPM
10, IPUMEHSATH OKpPY’KaIOIIEH Cpefie Ha OCHOBE 3HAHUA LEJIeH YCTOMYUBOIO | TPaMOTHOTO IOBEIEHUS B OKPYKAIOIIEH IPUPOTHOM Cpeie;
3HaHUs 00 Pa3BUTHS YEJIOBEYECTBA; IOHUMaHHe HeOOXOAMMOCTH UCIIOIb30BaHUS TOCTUKEHUI
W3MEHEHUU aKTUBHOE  HENpHUATHE  JEUCTBUM, MPUHOCAIIUMX  BpEX | COBpEMEHHOW  OMOJOTMM U OMOTEXHOJOTMH IS
KJIMMAaTa, IPUHLUIIBI OKpPY’KaroIlleH cpeae; panoOHaIbHOIO IPUPOOIIOIB30BaHUS
OepexIIMBOro - yMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE
[IPOU3BOACTBA, DKOJIOTUYECKHE ITOCIEICTBUS MPEAIPUHUMAEMBIX ICHCTBUN,
a3 pexTuBHO peaoTBpaliaTh UX;
JEICTBOBATH B - pacllUpeHHe OmbITa JeATEJIbHOCTH  HKOJIOTUYECKOM
Ype3BbIYAHBIX HaIlpaBJIEHHOCTH;
CUTYyalHsAX OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIeI0BATEIbCKOH,

IIPOEKTHOM M COLTMAIIBHOM JIEATEIBHOCTH




3. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUIJIAHBI
3.1. TemaTuueckwuii miaH y4eOHOM TUCIUTUINHBI

0O/1b.13 buoJsorus

Bu yueOHoi padoThl

KoaudecTBO 4acoB

1 2
MakcumajibHas yyeOHasi HATPy3Ka (Bcero) 144
Oo0s13aTe/IbHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 134
8 M. Y.:
TEOPETUIECKOE O0yUeHUE 54
MPAKTUYECKHUE 3aHATHS 80
CamocrosTenbHas paboTa 00yJarmerocs -
IIpomesxyTouHas arTecTanus: 8
Qg QepeHIMpPOBaHHBIN 3a4eT, (IK3aMeH)
UTOro 144




3.2. Conep:xkanue o0yyeHus no yueonou nucuunianue O/1b.13 buoJsorus

HaumenoBanue paznesioB | Conep:xxanne yueOHOro marepuaJia (0CHOBHOe U IPO(hecCHOHAILHO-OPHEHTHPOBaHHOe), | O0bem | Popmupyembie
H TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOLYJIb (IPU HAJTHUYHMHI) 4acoB OK
1 2 3 4
Pa3nen 1. Kiietka — cTpyKTYpPHO-(PYHKIIHOHAJIbHAS € ITMHULIA KUBOTO 20
Tema 1.1. OcHOBHOe cofiep:kaHue 2
BuoJsorus kak Hayka. CoBpeMeHHbIE OTpacau OMOJIOTUYECKUX 3HAHUA. Y POBHU OpraHU3alliy KUBOM MaTepHH. 2 OK 2
O01masi XapaKTepUCTHKA OO0mast XxapakTepUCTHKA KU3HU, CBOMCTBA )KUBBIX CUCTEM. XUMUYECKUN COCTAB KIIETOK.
JKM3HHU
OcHOBHOe coaep:kaHue 10
Tema 1.2. Knerounas reopus (T. Isann, M. Hneiinen, P. Bupxos). CTpoeHue npokapuoTuuecKoit 2
CrpykTypHO- kieTku. CTpoeHHe SyKapHOTHUeCKOM KieTku. Heknerounsle GopMbl )KU3HU (BUPYCHI, OK-1,0K-2
(pyHKIIMOHAIBLHAS OaxTepuodaru) OK-4
OpPraHu3auus KJIeTOK JladopaTopnasi padora CtpoeHue KIETKU 4
IIpakTuyeckas padora BupycHble u 6akTepuanbHble 3a001€BaHUS 4
Tema 1.3. OcHOBHOe coaep:kaHue 5
CrpykrypHoO- XpomocomHas teopust T. Moprana. Ctpoenne xpomocoMm. I'eHeTnueckuii Koa u ero 1 OK - 1
(pyHKuHOHANIBHBIE CBOICTBA OK _
(paxTopsI IMpakTnyeckas padora Ne 2: Pemenne 3a1a4y Ha onpeieNieHHe T0CIeJ0BaTEIbHOCTH 4
HACJIeICTBEHHOCTH HYKJIEOTHUA0B, aMUHOKHCJIIOT.
Tema 1.4. OcHoBHOE corep:kaHue 1
OO0MmeH BelecTs u MetaGonu3M. Turbl 0OMeHa BEIECTB: aBTOTPOPHBIN U reTepoTpO(HbIN, adpOOHBIN U 1 OK - 2
NpeBpanieHue JHEPrun B aHa’poOHsIil. [TnactTruueckuiit ooMeH. @oTocHHTE3. XEMOCHHTE3
KJIETKe
Tema 1.5. OcHoBHoOe coflep:kaHue 2
. = = OK-2,0K-4
JKu3HeHHbI UK KiIeTkd. | KieTtounslii mukia. MuTo3, Meio3 1 ’
Muro3. Meiio3 MonekynsapHbIA YPOBEHb OPraHU3AIMHU 5KUBOTO 1
Paznen 2. Ctpoenne U pyHKIUM OpPraHu3Ma 18
OcHOBHOeE cofiep;kaHue 2
Tema 2.1. MHoroxkieTo4Hble OpraHu3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMBI OPTaHOB B 2 OK -2
CTpoeHne opranuzma MHOTOKJIETOYHOM opranusme. ['oMeoctas opranusma u ero nojjepKaHue B rporecce OK-4
YKU3HEJESTEIIbHOCTH
Tema 2.2. OcHOBHOE co/iep:KaHue 2 OK -2
@opMBbl pa3MHOKEHUS Opranu3MoB. ['amerorenes. CTpoeHHE NOJIOBBIX KIIETOK. 2

DopMbl pa3sMHOKEHUA




HaumenoBanue pasnesioB | Cojaep:kanue yueOHOro MatepuaJjia (0CHOBHOE M Po(deccHOHAIBLHO-OpHeHTUpPOBaHHoe), | O0bem | DopMupyemble
H TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOTYJIb (IPU HAJTHUYMHI) 4acoB OK
OpPraHu3MOB OmonoTBOpEHUE
OcHoBHOe cofiep:kaHue 2 OK-2
Tema 2.3. OuTorene3 =
" WNupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTeHe3, TOCTIMOPHUOHAIBHBIN IEPHO/I. 2 OK-4
PACTCHHM, JKUBOTHLIX | [Tpsamoe u HenpsiMoe pa3BuTHE. bruonoruueckoe crapeHue U cMepTb. OHTOreHE3 PACTEHUI.
YyeJi0BeKa
Tema 2.4. OcHoBHOE coiepkaHue 4 OK-2,0K-14
3aKOHOMEPHOCTH OcCHOBHBIE NOHATHSI FeHeTUKHU. 3akoHbl ['. Menaens -
HacJIeI0BAHMS IIpakTuyeckas padora Pemienue 3a1ay o reHETHKE 4
OcHOBHOE cojiepKaHHe 6 OK-1
T 3akonsbl T. Moprana. CuerieHHOe Hacjiel0BaHUEe I'eHOB, HapyIIeHUe CLEIICHHS. 2 OK -2,
ema 2.5. HacnenoBanue npu3HakoB, CUEINIEHHBIX C ITOJIOM
CuenJieHHOe HacJIel0BaHue
pU3HAKOB IIpakTuyeckas pabora Pemienue 3a1a4u Ha ONpeeIeHHE BEPOSTHOCTH BOSHUKHOBEHUS 2
HACJICJICTBEHHBIX IIPU3HAKOB IIPH CIETICHHOM HACIIeIOBAHUH
IIpakTyeckas padora CtpoeHne U QyHKIMU OpraHu3Ma 2
Tema 2.6 OcHoBHOE corep;kaHue 2 OK-1
3akoHOMepHOCTH M3MeHUnBOCTD, €€ BU/Ibl. 3aKOH TOMOJIOTHYECKUX PSA0B B HAC/IEACTBEHHOW U3MEHYMBOCTH. 2 OK -2
H3MEHYHUBOCTH MyTarnmonHas TeOpusi U3SMEHYUBOCTHU. OK-4
Ilpomesccymounan ammecmayusn (Oughgppeneuyuposannslit 3auem) 2
Pa3nen 3. Teopus 3BoIONMHT 6
Tema 3.1. OcHOBHOE coepkaHue 2 OK -2
VcTopust 5BOTIONHOHHOTO | SpomonoHHbIe TeopuH. CHHTETHYECKAs TEOPHs IBOIIOIHH M €€ OCHOBHBIE MOJIOMKEHHS. 2 OK -4
y4uenus. Muxkpo3Bonronus
Mukpo3Bosaonust
Tema 3.2. OcHoBHOE coepkaHue 2 OK -2
Makpo3Boaonusi. MakponsBosntonus. @OpMbI 1 OCHOBHBIE HaIlpaBIEHUs MakpodBosronuu. [Iytn noctrkeHns 1 OK -4
Bo3HuKHOBeHHE U OMOJIOrMYEeCKOro mporpecca.
pa3BUTHE )KM3HHU HA
3emae
Tema 3.3. OcHoOBHOeE cofiep;kaHue 2 OK -2
IIpoucxoxkaenne 4e0BeKa | AHTPOIIOJIOTHS — HayKa O yenoBeke. OCHOBHBIE CTAAMU aHTPOIOreHe3a. YenoBeueckue pacel 1 OK -4
— QaHTPONOTeHe3 U WX €JMHCTBO.
Paznea 4. Jxonorus 18
[OcnoBHOe conepxanue 1 OK-1,0K -2

12




HaumenoBanue paznesioB | Conep:xxanne yueOHOro marepuaJia (0CHOBHOe U IPO(hecCHOHAILHO-OPHEHTHPOBaHHOe), | O0bem | Popmupyembie
H TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOTYJIb (IPU HAJTHUYMHI) 4acoB OK
Tema 4.1. Cpensl ooutanus opranuzMoB. Kiaccudukanus skogorndeckux (hakTopos. 1 OK-7,
JkoJiorudyeckue pakTopbl U
cpe/ibl JKU3HH
OcHOBHOe cofiep:kaHue 5 OK-1,0K-2
Tema 4.2. DKOJIOTUYECKas XapaKTepPUCTUKA BUIa U Tonyasiuuu. CBA3U MEKly OpraHu3MaMH B 1 OK-7,
Monyasinusi, coodmecTBa, [OUOLEHO3E.
IKOCUCTEMbI IIpakTHyeckasi padora PelieHne pacueTHbIX 3aJaHUI 110 IEPEHOCY BEILECTBA U YHEPTUHU B 4
HKOCHCTEMAX C COCTABJICHUE TPODUIECKUX LENeH 1 MUPaAMH/I.

Tema 4.3. OCHOBHOE COIEPIKAHHE 1 OK-1,0K-2
Buocdepa - rnodanbnas  buocdepa — xuBas odonouka 3emin. PazButue npencrapnenuii o 6unocdepe B Tpyaax B.U. 1 OK -7,
IKoJ0OrnyYeckasi cucrema  [BepHajackoro. KpyroBopotsl BemecTB. [ 1100ambHBIC IKOIOTHYECKUE MPOOTIEMBI

COBPEMEHHOCTHU
Tema 4.4. OCHOBHOE COJIep:KaAHUe 5 OK-1,0K-2
BinsiHMe aHTPONOTeHHBIX |AHTPOIOT€HHBIE BO3EHCTBHS Ha Orocepy. 3arps3HEHHs KaK BUJ aHTPOIIOT€HHOTO 1 OK-4,0K-7
(¢akTopoB Ha OGuochepy BO3JICHCTBHUSL.
IlpakTHyeckas padora OTX0/abl IPOU3BOJCTBA 4
Tema 4.5. OcHOBHOE cojiep:kaHue 6 OK -2
Bausinne counajibHo- 310pOBbe U €ro cocTapistonue. @akTopbl, MOJI0XKUTEIHLHO U OTPULIATENIBHO BIUAIOIINE HA 2 OK -4
IKOJOrHYeCKHX (PAKTOPOB OpraHu3M yenoBeka. buoxumuueckne acekThl palliOHaIbHOTO MUTAHUS OK -7
Ha 3/10poBbe YeioBeKka  JlaGopaTopHasi padota BiusHue abuornueckrux pakTopoB Ha YeJoBeKa (HU3KHE U BHICOKUE 4
[TeMIIEPaTypbl)
Pa3nen 5. Buosorusi B :ku3Hu 10
Tema 5.1. OcHOBHOE coepKaHue 6
BuotexHnoJiorun B :ku3Hu  [bUOTEXHONOTHS KaK HayKa ¥ MPOU3BOACTBO. OCHOBHBIC HAMPABICHHS COBPEMEHHON 2 OK-1,0K-2
KaK/10Tr0 OMOTEXHOJIOTHUH. OK -4,
IIpakTnyeckoe 3anaTue. Kelickl Ha aHanu3 HHGOPMAIIMU O HAYYHBIX JJOCTHKEHHSIX B 001acTH 4
TeHETUYECKUX TEXHOJOTUH, KIIE€TOUHON MH)KEHEPUH, TTUIIEBBIX OMOTEXHOIOTHI.
Tema 5.2.3. OcHOBHOE coiep:kaHue 4 OK-1,0K-2
buorexHoaornm n 4 OK — 4,
TEeXHHYECKHE CHCTEMBbI IIpakTnyeckue 3aHATHs. Pa3BuTre OMOTEXHOIOTHIA C MPUMEHEHHEM TEXHUUYECKUX CUCTEM
Ipomesrcymounas ammecmayus (Ougpppeneyuposannslit 3auem,IK3amen) 8
Bcero:; 144
W3 HUX NPAKTHYECKUX 3aHATHIA 80

13




HanmenoBanmue pa3zaesioB | Conep:xxanue yueOHOro Mmatepuajia (0CHOBHOe 1 IPOo¢ecCHOHAIbHO-OPUEeHTHPOBaHHOe), | O0bem | Dopmupyemble
H TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOTYJIb (IPU HAJTHUYMHI) 4acoB OK
JeKIun 54
caMoCTOsITeIbHasi padoTa) -
3auerT] 2
IK3aMeH| 6

14




4. YCJIOBHSI PEAJTU3ALIAU ITPOTPAMMBI YUYEBHOI
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Peanuzammst mporpamMmbl  TUCHUIUIMHBI  TpeOyeT Hanmuuus  KaOuwHeTa
EcrecTBO3HaHMS

O6opynoBanne yueOHOTO KaOUHETA:

- pabounme Mecta I OOydYaromuxcsl, CTYJEHTOB U IpenojaaBaTelid,
ayTUTOPHAS TOCKa;

- KOMIUICKT Y4eOHO-METOANYECKON JOKyMEHTAIH (YICOHUKY 1 YICOHbBIS
MocoOus, KapTOYKHU-3aJaHusl, KOMIUICKTHl TECTOBBIX 3aJaHUM, JJICKTPOHHAS
CIIPaBOYHO-yUYeOHAs JIUTEpaTypa, MyJIbTUMEIUIMHBIC 00yJaroIie MPOrpaMMBbl);

- HarsgAgHble mocoOust  (CXeMmbl, TaOIWIbl, HW300pa3UTEIbHBIE U
HaTypaJibHbIE TOCOOMS, JUHAMUYECKUE TOCOOMS, KOJUICKIIMH IO OOIIei
OMOJIOTUN);

- KOMIUIEKT KOMIIBIOTEPHBIX MTPE3CHTAIIHI.

TexHrueckue cpeacTBa 00ydeHUs:
- KOMITBIOTED, IPUHTEP, TPOEKTOP,
- MHMKPOCKOIIBI, MUKPOIIPENAPATHI,

- METOJIMYECKHUE ITOCOOHS.

Ilpusooumcs nepeuenv cpedcme 00VUeHUs, BKIIOUAS MPEHANCcepbl, MOOeNU, MAaKembl,
0b0opyoosanue, mexHuvecKue cpeocmeda, 6 m. 4. ayOUuOBU3ydalbHble, KOMHbIOMEPHbIE U
MeleKOMMYHUKAYUOHHblEe U n. N. (KOJZM‘leCI’nSO HeE y1<a3b16aemc;z)

TpeGoBanus K KBaTH(PHUKAINKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBIISIOIINX
pean3aIuio IIICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJAarOrHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaTbHOE, BBICIIIEE
o0pa3oBaHue, COOTBETCTBYIOIIEE MPOPIIIIO MpenogaBaeMoil yueOHOM AUCITUTIIIUHEI.
OMBIT ACATEIHPHOCTH B OPTaHU3AMMIX COOTBETCTBYIOMIECH POodecCHOHATBEHOMN cheph
SABJSIETCA  00s3aTeNbHBIM JUIsl  TpernojiaBaTesiel, OTBEYAIOIIUX 3a OCBOCHHUE
oOyuarommmcs mpoheCcCUOHAIBHOTO YU4eOHOT0 1UKJIA.

[IpenonaBareny moy4aroT JOMOTHUTEIBHOE MPOPECCHOHAIIBHOE 00pa30BaHHe
10 TIpOrpaMmaM TOBBIMICHUS KBATU(UKAIIMU, B TOM YHUCIE B (hopMe CTaKUPOBKHU B
PO MIBHBIX OPTaHU3AIMAX HE PEKe OJTHOTO pa3a B S JieT.

4.2. Nudpopmanuonnoe o0ecneuyeHune o0y4eHus. Ilepeyenn
peKoMeHayeMbIX Y4YeOHbIX u3AaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIATEPATYPHI

OcHOBHBIE TICYATHBIC n3aaHnusd

1. buonorusa. 10-11 xmacc (yriyOsieHHBIH YpOBEHB): YYEOHUK IJI CPEIHEro
obmrero obpazosanus / B. H. Sperun [u ap.]; mox obmeii penakmueit B. H.
Apsiruna. — 2-e uzn. — Mocksa: U3aatensctBo HOpaiit, 2022.

2. O0yxoB, JI. K. buonorus: ki1eTku u TKaHW: y4eOHOE MocoOue JUisi CpeaHero



4.

npodeccuonanbHoro oopazosanus / [[. K. O6yxos, B. H. Kupunenkopa. — 3-e
u31., nepepad. u gon. — Mocksa: M3garensctBo FOpaiit, 2022. — 358 c.
buonorus: y4eOHMK W TPAKTUKYM [UJIsI CpPEOHEro MpoQecCHOHATBHOTO
obpazosanust / B. H. Speirun [u ap.]; nox penakuuer B. H. Speiruna. — 2-¢
u3a. — Mocksa: U3narenbctBo FOpaiit, 2022. — 378 c.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKHU

. Teitnop . buonorus: 8 3 1. T. 1 / JI. Tewnop, H. I'pun, Y. Crayt; nox pen.P.

Cormepa ; ep. 3- ro auri. usa. — 14-e uzn. —M. : JlabopaTopust 3Hanuit, 2022
— 454 c.

.IMaBnoBa, E. WM. DOxonorus: y4eOHUK U MPAKTUKYM [JIsi CPEIHETO

npodeccuonanbHoro oopazoranus / E. H. ITaBnosa, B. K. HoBukoB. — Mocksa:
N3 nparenscTBO FOpaiit, 2022. — 190 c. 45

. Epemuenko, O. 3. buonorusi: yyenue o Ouocdepe: yueOHOe mocodbue st

cpennero npodeccuonaabHoro obpazoBanus / O. 3. Epemuenko. — 3-e¢ usnm.,
nepepad. u non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 236 c.

bnunos, JI. H. Dkonorus: yuedHoe mocoOue ajis cpeHero npodeccuoHaIbHOro
o0pa3oBaHuUs

/ JI. H. bnunos, B. B. TlonsikoBa, A. B. Cemenua; oz o6mieit pegakmueit JI. H.
bimroBa. — Mocksa: U3gatensctBo FOpaiit, 2022. — 208 c.

9H€KTpOHHBI€ U31aHus1

1. buonorus. 10-11 knacc (yriryOieHHBIN ypOBEHB): Y4EOHUK JJIsI CPEAHETO
obmero obpazoBanus / B. H. SApsirun [u ap.]; nox obmieit penakuueit B. H.
SpeiruHa. — 2-¢ u3a. — Mocksa: MzmarensctBo IOpaiit, 2022. — 357 c.
— (Hapomnoe mpocsemienune). — ISBN 978-5- 534-15630-0. — Texcr:
anekTpoHHbIN // ObOpazoBarenbHas miatpopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, [I. K. buonorus: kiIeTku W TKaHH: y4eOHOe mocoOue s
cpeanero mnpodeccruoHanbHoro oobpaszosanus / JI. K. O6yxos, B. H.
KupunenkoBa. — 3-e uza., nepepad. u gon. — MockBa: M3marenbcTBo
FOpaiit, 2022. — 358 ¢. — (IIpodeccuonanbHoe oOpazoBaHUeE).

— ISBN 978-5-534-07499-4. — TekcT: anmekTpoHHBIHN // OOpa3oBaTeapHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034

3. buonorus: y4eOHMK W TPAKTUKYM IS CPEIHEro MpodheCcCHOHATBHOTO
obpazoBanus / B. H. Speirun [u 1p.]; nox pegakuueit B. H. Sppiruna. — 2-
e u3a. — MockBa: HMzmarensctBo [Opaiit, 2022. — 378 c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-09603-3. —
Tekct: snexrponnsiit // ObpazoBatenbHas mwiatdhopma FOpaitT [caiit]. —
URL: https://urait.ru/bcode/489661
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5. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS YYEBHOM
JTUCTUTLITAHBI

KoHTpons u oIleHKa pPe3yJabTaTOB OCBOCHUS Y4YE€OHOW JIUCIUIUIMHBI
OCYLIECTBJISIETCS MPENoAaBaTejIeM MpyU NPOBEICHUU J1adOpaTOpHBIX padoT,
MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OO0yYarOUIUMHUCS
WHJIUBUAYAIBHBIX 3aJIaHUil, MPOEKTOB, MCCJEJAOBaHUM, MPAKTUYECKUX 3aHSITHUH,
TECTUPOBAHUSI.

®opMBI U METOABI
PesyabTaTsl 00yuenust KOHTPOJISl M OLICHKHU
pe3yJIbTaToB 00y4eHHs

1

PackpeiBaTh Ha mnpuMepax posib OuONOrMU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHMpPAa U B IIPAKTUYECKOU
JESTEIbHOCTH JIFOACH;

IIOHUMATh U OIMCHIBATH B3aUMOCBSA3b MEXIY E€CTECTBEHHBIMHU
HayKaMmu: 6uosiorueil, Gu3nukoi, Xumuen;

YCTaHABJIMBATh B3aUMOCBSI3b IPUPOJIHBIX SIBJICHUN;

IIOHMMATh CMBIC], Pa3jn4aTh U ONMCHIBATh CUCTEMHYIO CBS3b
MEXJly OCHOBOIIOJIATAIONIMMH OUOJOTUYECKUMH TOHATHSIMMU:
KJICTKa, OpPraHu3M, BUJI, 3KOocUcTeMa, Oruocdepa;

UCIOJIb30BAaTh OCHOBHBIE METOJbl HAyYHOIO IIO3HAHUSA B

y4eOHBIX OHMOJIOTHYECKUX HCCIICIOBAHUAX, IPOBOJUTH

OKCIIEPUMEHTHl MO U3YYEHHI0O OHOJNOTHYECKUX OOBEKTOB U

SIBJICHUM, 00BACHATH PE3yIbTaThl SKCIICPUMCHTOB, VY CeTHBIN KOHTPOJIb U
AHAJIM3UPOBATH MX, (DOPMYJIHUPOBATH BHIBOJIBL, CaMOKOHTPOJIb, MTUCbMEHHBIN
@opMyIMpOBaTh TUIOTE3bl HAa OCHOBAHMM MPEIJIOKEHHOMN KOHTPOJIb U CAMOKOHTPOJIb,
OMOJIOrHYECKOMH uH(popMaIuu U TIIpeiaraTb BapUaHTHI MIPAKTUYECKU KOHTPOJIb U
IIPOBEPKHU THIIOTE3; CaMOKOHTPOIJIb;
CpaBHMBAaTh OHOJOTHYECKHE OOBEKTHI MEXAy co00i 1o VHIUBULYJIbHBIN U
3aJaHHBIM KpHUTEPUSAM, AENIaTh BBIBOALI U YMO3AKIIOYCHUSA Ha (bpoHTANBHBIN OTIPOC,
OCHOBEC CpaBHECHMU, TECTUPOBAaHUE,
000CHOBBIBATh €IMHCTBO KUBOW U HEXKUBOU MPHUPOIBI, POJICTBO CaMOCTOSTEIbHBIE
JKABBIX OPTaHU3MOB, B3aUMOCBSI3M OPraHU3MOB U OKpPY’KaroLIEH MUChMEHHBIE PadOTHI,
Ccpenbl JOUKTAHTEI, BHIIIOJIHEHUE
Ha OCHOBE OMOJIOTHUYECKUX TEOPHil; MPAKTUYECKUX 3aJaHUI Ha
IIPUBOJIUTH IIpUMEPELI BEIIIECTB OCHOBHBIX rpymnmn MPaKTUIECKUX 3aHATUAX,
OpPraHUYeCKUX COeTUHEHUN KIETKH (OEIKOB, )KUPOB, YTIEBOJIOB, 3aluTa TBOPUYECKUX padoT,
HYKJIEMHOBBIX KHCJIOT); IIPOEKTOB.
O0OBSACHATH MHOT000pa3ue OpPTraHU3MOB, OpUMEHSA

9BOJIIOLIMOHHYIO TEOPHIO;

pacno3HaBaTh KIJIETKH (MPOKAPUOT U HSYKAPUOT, PACTEHUU H
JKUBOTHBIX) TI0 ONMHMCAHHIO, HA CXEMAaTHYECKUX H300paKEHUSX;
yCTaHABIMBATh CBS3b CTPOEHUS H (QYHKIUH KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ue KIETOK;

pacrno3HaBaTh MOMYJISIHIO U OMOTOTUYECKUI BHUJI IO OCHOBHBIM
TIpU3HAKaM;

OMHUCHIBaTh ()EHOTHUIT MHOTOKJIETOYHBIX PACTEHWUU M KUBOTHBIX
110 MOP(OTOTHIECKOMY KPUTEPHIO;

KJIaccuuIupoBaTh OWONIOTHYECKHE OOBEKTHI Ha OCHOBAHUH
OJIHOTO WJIM HECKOJIbKMX CYIIECTBEHHBIX MPHU3HAKOB  (THIIBI

17



Pe3yabTarsl 00yuyeHust

DopMbI 1 METOABI
KOHTPOJISA M OLEHKH
pe3yJbTaTOB 00yYeHust

IIUTaHUs], CHOCOOBbI JBIXaHUS U PA3MHOXKEHUS, OCOOEHHOCTH
pa3BUTHSL);

OOBICHATD IMPUYXHBI HACJICACTBECHHBIX 3360J’I€BaHI/II71;

BBIABJIATH KBMCHUYHUBOCTD Y OPIraHU3MOB; OOBSICHATD IIPOABJICHUC

BHUI0B U3MCHYHUBOCTH, HUCIIOJIb3YA 3aKOHOMECPHOCTHU
N3MCHYHMBOCTH,
CpaBHHBATDb HaCJICACTBCHHYIO u HCHaCJICACTBCHHYIO
N3MCHYMBOCTD,
BBISIBJISITH Mop(bonornqecm/le, q)HSI/IOJIOFI/I‘lCCKI/IC,

MOBCACHUYCCKHUEC aJalTaiuu OpraHu3MoOB K CPCAC obuTanus u
HefICTBI/IIO OKOJIOTHYCCKHUX (baKTOpOB

COCTaBJIATh CXEMbI IIEPEHOCA BEIIECTB U YHEPIUU B HIKOCUCTEME
(uenu nuTaHUA);

OLOCHUBATL JOCTOBCPHOCTDL 0MOJI0rHYeCKO I/IH(1)OpMaI_II/II/I,
HOJIy‘-IGHHOfI N3 PasHbIX UCTOYHHUKOB, BBIACIIATH HGO6XOIII/IM}’IO
PIH(bOpMaI_[I/II-O JJIA UCITIOJIB30BaHUA €€ B yqe6H01"4 JACATCIIbHOCTH
W PpCHICHUHU ITPAKTUYCCKHUX 3a4a4,

IPEJCTaBIATh OMOJIOTUYECKYI0 MH(POpPMALMI0 B BHUJIE TEKCTa,
Tabmumpl, Tpaduka, aUarpaMMbl W JeNaTh  BBIBOJBI  HA
OCHOBAHUU IIPEJCTABICHHBIX JaHHBIX;

OuenuBaTh  poJib  JOCTMIXKEHUH  TEHETUKH,  CEJICKIIHH,
OMOTEXHOJOTH B IPAKTHUYCCKON HEATEIBHOCTH YEIOBEKa M B
COOCTBEHHOM >KM3HH,

OOBACHATH HEraTUBHOE BIIMSHHUE BELIECTB (JIKOT0JIsl, HUKOTHHA,
HAapKOTHYECKUX BEIIECTB) Ha (OPMUPOBAHME U pa3BUTHE
3apoJbllla YEI0BEKa,

00BACHATH IMOCJICACTBYSA BIIMAHUA MYTAarcHOB,

0O0BSICHATH BO3MOYHbBIE MIPUYUHBI HACJIEICTBEHHBIX
3a00JIEBaHUIA.
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[Tpunoxenue 1
OCOCOBJIEHHOE CTPYKTYPHOE ITOJAPA3JIEJIEHUE

TTOJIMTEXHUYECKWH KOJIJIEJK
JIVTAHCKOI'O TOCYJAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA

KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA
10 y4eOHOU TUCIMUILINHE

O/lb.13 Buonozus

(Haumenosanue yueOHOU OUCYUNTIUHDBL)

19.02.03 Texnonozcusn xneva, KOHOUMEPCKUX, MAKAPOHHBIX U30EULL
(k00, HaumMeHo8aHue npogeccuu/cneyuanrbHOCmu)

2022
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KoHTpOJIbHO-0LIeHOYHbIE CPEACTBA
JJIS IPOBEACHUS NIPOMEKYTOYHOM aTTecTalMU
B (popMme 1uddepeHpoBaHHOIO 3a4eTa

TEMA 1. YYEHUME O KJIETKE

Y cTHBIN 0ITPOC

1.B 4éM cXOACTBO U pa3auyuMs MEXy IPOKAPUOTAMU U 3yKapuOTaMu?

2.Kak muia 3BoJTIonHs )KU3HEHHBIX (POPM(HA TpUMEpe MPOKAPUOT B IYKApHOT)?
3.Kak cBs13aHO CTpOEHUE KIETOYHON MEMOPAHBI C €€ PYHKIUAMU?

4.B 4€M CyTh aKTHBHOI'O M TACCUBHOI'O TPAHCIIOPTA BEIIECTB B KIETKY?

5.'me B KJIeTKe pacmoiokeHbl (PparMeHThl, CIOCOOHBIE pa3pyllaTh OENKU, KUPHI U
YIJICBOJBI?

6.I'1e mpoxoauT CUHTE3 OEIIKOB?

7.Kakoii opraHouJ KIJIETKHM OJHOBPEMEHHO YYacTBYET B TPAHCIIOPTE IPOIYKTOB
OnocuHTe3a U POPMUPOBAHUE JIU30COMBI?

8.B xakux opraHoujax KJIE€TKU IPOUCXOIUT MPEBPAILCHUE SHEPTUHU MHIIH B SHEPTUIO
AT®D?

9.B kakux opraHouaax KJI€TKU MPOUCXOIUT MPEBPAIIEHUE YHEPTUU COTHEYHOTO CBETA
B dHepruto ATO?

10. Kakum 06pa3oM co3maetcsi 0eCKOHEUHOE pa3HooOpa3ue OeIKoB?

11. Yto coboii mpencTaBisieT nepBUYHas CTPyKTypa Oenka?

12. KakuM o0pa3oM NpoUCXOAUT MEPEX01 NEPBUUYHON CTPYKTYPhI MOJIEKYJ O€jIKa BO
BTOPHUYHYIO, & 3aT€M — B TPETHUHYIO U YETBEPTHUUHYIO?

13. Tlouemy (pOTOCHHTE3 BO3MOXKEH TOJBKO Y 3€JICHBIX PACTCHUI?

14. KakoBbI yCJIOBHSI OCYyIIECTBICHUS POTOCHHTE3a?

15. B kakux CTpyKTypax KJIETKH MpOTeKaeT (POTOCUHTE3?

16. Uto mpoucxoauT B CBETOBYIO (hazy porocuHTe3a?

17. Kakoe XMMHYECKOE COEIUHEHUE OCYLIECTBISET — SHEPIeTHYECKYIO CBS3b B
CBETOBOI M TEeMHOBOH (ha3bi?

18. Kakum 00pa3oM MOXKHO yCHIIUTH (POTOCHUHTE3?

19. B uem nposBisieTcs KOCMUYECKask POJIb 3€JICHBIX PACTEHUN?

TEMA 2. OPTAHU3M. PASMHOXEHUE U UHAVNBUAYAJIBHOE PA3BUTHUE
OPT'AHU3MOB

1. [Touemy nporiecc feneHus KJIETKH CUUTAETCS BAXKHEUIIUM B )KUBOW IPUPOJE

2. J1aTh XapakKTEPUCTUKY MHUTO3a KAK OJHOTO U3 BaXKHEHUIIUX B )KMBOM ITpupoae?

3. [IpeBparienue ¢ HacIEACTBEHHBIM BEUIECTBOM Ha MPOTSKEHUU (a3 MUTO3a?

4. Nsmenenue ¢ JIHK u xpomocomamu B ¢azax Muto3a?

5. [lodyemy KJI€TKa SIBJISIETCS] TEHETUYECKON €MHULEN BCErO JKUBOIO?

6. OxapakTepn30BaTh 0COOEHHOCTH UHTEp(]a3 AeIeHUs Mei03a, IepBOro U BTOPOTro?
7. Tlouemy wMeiio3 MOXeT oOecneyrBaTh BO3HHUKHOBEHHWE KOMOWHATUBHOU
M3MEHYUBOCTH?

8. B kakoii (aze Meiio3e MpOUCXOAUT KOHBIOTAIHS TOMOJIOTHYHBIX XPOMOCOM ?

9. Kakue ¢hopmbl pa3MHOXKEHHS BaM U3BECTHBI?
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10. B pe3ynbpTaTe Kakoro mpouecca npu mojoBOM Pa3MHOKEHUH BO3HUKAIOT HOBBIE
MOKOJICHUSI?

11. YTo BO3HUKAET MPU CIUSIHUU raMeT?

12. Kakum o0Opa3oM OCYHIECTBISIETCS KOHBIOTAIUSl y MPOCTEUIIHNX, MOYEMY ITOT
MPOIIECC HEJB3S1 HA3BaTh PA3MHOKCHUEM.

13. JlaTp XapakTepHUCTUKY OECIIONIOr0 Pa3sMHOXKEHHS, IPUBECTH MPUMEPHI?

JlaTh XapaKTepUCTHUKY MOJIOBOTO Pa3MHOXKEHUS, IPUBECTU TPUMEPHI?

14. OxapakTepn30BaTh pa3BUTHE MOJOBBIX KIETOK Y KUBOTHBIX?

15. Jlatb xapakTepuUCTHUKy OHTOreHe3a. [lepuojpl oHTOreHe3a y OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX OPTaHU3MOB?

16. Kakum oOpa3om U rje HaunHaeTCs APOOJICHUE 3UTOTHI?

TEMA 3. OCHOBbBI 'EHETHUKHN U CEJIEKLIN

1. Kaxoli mnpomecc, CBONCTBEHHBIM BCEMYy KHUBOMY, OOECIEUMBACT Iepeaady
HACJICICTBEHHBIX CBOWCTB OT POAUTEIEH TOTOMKAM?

2. Kakum 00pa3oM nposiBIsieTCA U3MEHYUBOCTh?

3. Uto coboii mpeacTaBisieT reu?

4. OxapakTepu3yiTe B3aMMOCBS3b '€HO — U (DEHOTUIIA.

5. ITloyemy THOPUAOJOTMYECKUA METOJ] TMO3BOJSET BBIIBUTh T'€HETHYECKUE
3aKOHOMEPHOCTHU?

6. UeM oTnuyaeTcs MOHOTMOPUIHOE CKPELIMBAHUE OT AUTMOPUIHOTO CKPEIIMBAHUS?
7. B yem nposiBisieTcs MpaBuiio €IMHOO0pa3us TMOPUIOB NEPBOTO MOKOICHUS?

8. MoryT 11 opraHu3Mbl ¢ OJJUHAKOBBIM T€HOTUIIOM UMETh pa3Hblil (PEHOTHUII, a MIPU
OJIMHAKOBOM (PEHOTHUIIE — Pa3HbIA T€HOTHUI?

9. OxapakrepusyiTe nepBblii 3ak0H MeHaens.

10. CpopmynupyiiTe BTOpoil u TpeTuit 3akona MeHens.

11.0xapaktepr30BaTh OCHOBHBIE TIOJIOKEHHSI TEOPUHU HACIIEICTBEHHOCTH.

12. Tats onpenenenne renotuna. Kakoii Bu1 B3aMMOAEMCTBHS TEHOB IEMOHCTPUPYIOT
pe3yibTaThl CKPEUIMBAaHUS JBYX JIMHUN TOpoxa C O€NbIMH LIBETKaMH, €CIH Yy HUX
ITOTOMKAX BCE I[BETKHU IIypITypHbIE?

14.PacckaxxuTe O CYUIHOCTH THOPUIOJIOTMYECKOr0 MeTrofa. UTo MOJI0KEHO B €ro
OCHOBY?

15.1lepeuncnure OCHOBHBIE MOJIOKEHMS, BHITEKAIOIIKE U3 ONbITOB I'. Menaens.
16.YT0 Takoe HEMOJIHOE TOMUHUPOBAHUE.

TEMA 4. TINIPOUCXOXIEHUE MW PA3BUTHUE XWU3HU HA 3EMIIE.
SBOJIIOIMOHHOE YYEHUE

1. JaiiTe onpeneneHust CaeayonuM HOHITUIM: B, OMOLIEHO3, TOMYJISIUS .

2. U3noxkute OCHOBHBIE B3MJIsIAbI Ha 3BoJonnio Jlunnes. Kakosel 3acinyru JIunhaes B
Pa3BUTUU 3HAHUMN O KUBOH Mpupojae? B uem ObuIn ero 3a0yK1eHHs, OIIUOKHU ?

3. 3noxuTe OCHOBHBIE B3Il Ha 3BOoIMIO Jlamapka. KakoBsl 3acimyru Jlamapka
B Pa3BUTHUM 3HAHUH O KUBOU mpupoje? B uem Obutn ero 3a0ayKaeHus1, OIMOKU?

4. N31m0kuTe OCHOBHBIE TTOJIOKEHHUS BOJIFOLIMOHHON Teopuu JlapBuHa.
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5. Kakue cyuiectBytoT opMmbl ecTecTBEHHOT0 oTOOpa? JlaiiTe UM XapaKTepUCTHUKY,
MIPUBEIUTE MPUMEDPBL.

TEMA 5 ITPOUCXOXJIEHUE YEJIOBEKA

1. CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKICHUU KU3HHU.
2. OCHOBHBIE 3TaIbl Pa3BUTHS KU3HH HA 3EMIIC.

3. [TonoxxeHue 4eoBeKa B CUCTEME JKUBOTHOTO MUPA.

4. OCHOBHBIE CTaIMN AHTPOIIOTEHESA.

5. JIBM>Kylue CUJIbl aHTPOIIOTEHE3A.

6. IIpapoauna yenoBeka.

7. Pachl 1 UX IPOUCXOKICHUE.

PA3IEJI 6 OCHOBBI OKOJIOI'NN

1. Korma m xTo mpemmokuin Ha3BaThb HayKy O B3aMMOOTHOIIEHHUSX C OKPYXKaIOIIEH
CpENOM FKOJIOTHE?

2. Korma u mopx neiictBueM KakuxX (DAKTOpPOB 3Koyiorus chopMupoBaiach B
CaMOCTOSITEJIbHYIO HAyKYy?

3. Kakue oTpacny u Hay4YHbIE JUCHUAIUIMHBI BXOJST B COCTaB COBPEMEHHOM 3KOJIOTHU ?
4. IIpOKOMMEHTHPYHTE NIEPBBIN 3aKOH SKOJIOTUH

5. KakoBO NpakTH4eCKOe 3HAYEHHUE SKOJIOTUHN ?

6. Kakum 006pa3oM CBsI3aHbI SKOJOTHYECKUE (PAKTOPHI C YCIOBUAMU Cpebl OOUTaHUS
KaKuX-JIMOO OpraHnu3MoB?

7. Kakue abuormueckue (HakTopbl, MO BallEeMy MHEHHUIO, HMEIOT HaubOobliee
3HAYEHHUE JUIs 3€JEeHbIX pacTeHnii? Kakne 1uist 5)KUBOTHBIX?

8. Kakum o0pa3zoM mposBIIsieTcs IecTBUE 3aKOHA MUHUMYyMa?

9. Kakumu 0COOEHHOCTSIMU CTPOEHUS, HEOOXOIUMBIMHU JIJISI BBDKUBAHUS B YCIIOBUSIX
OTCYTCTBHUS BOJABl U BBICOKMX TeMmIeparyp, O01alaioT >KUBOTHbIE IYCTbIHb U
ITOJTYITYCTBIHB?

10. KakoBbI xapakTepHbl€ IPU3HAKHA PACTEHHM, paCTYIIUX BO BIAXHBIX MECTaX?

11. Yto Takoe TOJEPaHTHOCTh OPTAaHU3MOB, KaK OHA MPOSBIIAECTCS ?

12. Kak coOOTHOCSTCS MEXAYy COOOM MOHATUS MECTOOOUTAHUE U apeajl ONPEAEICHHBIX
BUJOB PACTCHUM U )KUBOTHBIX ?

13. K kakomMy U3 KpUTEpUEB BUJA MOXKET OTHOCUTCS XapaKTEPUCTUKA MECTOOOUTAHNUS
IIPEAICTABUTENIEH KOHKPETHOIO BU1a?

14. TloueMy yd4eHble HA3bIBAIOT HKOJOTHYECKYIO HUIIY «mpodeccuer opranusma’?
[IpuBenure npuMepbl SKOJIOTMUECKHUX HHUII J1aCTOYEK: OEperoByLIKH, TOPOJCKOM,
JIEPEBEHCKOM; TPOKOMMEHTUPYHTE UX OCOOCHHOCTH.

15. K xakuM skomorudeckuM (akTopaM OTHOCSITCS B3aMMOJICHCTBHSI OPTaHU3MOB B
npupoje?

16. Kakne BaM W3BECTHBI B3aWMOIIOJIE3HBIE B3AUMOICVCTBUSI OPraHU3MOB .

17. IlpuBenuTe MpUMEPHI MOJIE3HO-HEUTPATBHBIX IKOJIOTHYECKUX B3aUMOICHCTBUMN.
18. OueHure posab XUIHAYECTBA B )KUBOH Mpupoae. YTo mpor30uIeT ¢ Kakon-muoo
DKOCHCTEMOM B CIIy4ae MOJHOTO YHUUYTOKECHUS XUIITHUKOB?

19. Kakum 06pa3zoM IposIBISIOTCS CHMOMOTHYECKUE B3aMMOOTHOIIIEHUSI OPTaHU3MOB?
Kak onu Moriu chopMupoBaThCs B IPOLIECCE IBOTOLUU ?
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20. Kakue 1mokazaread HMMEIOT OOJbIIOE 3HAYEHHE JUIsl  ONpPENENICHHUs
(GYHKIIMOHUPOBAHMS KAaKOM-TMOO0 TOIMYJIALKY B OTPEAeIEHHOM co00IIecTBe?

21. K xako¥i rpynme 1noxasareyiei OTHOCUTCS XapaKTEePUCTUKA IIJIOTHOCTH PACCEIICHUS
ocoOeil MOoMyJsIUN, C KAKOW 11eJIbI0 MOXKHO MCIOJIb30BATh TAHHBIN MOKA3aTeNb?

22. OxapakTepu3ynTe MoKa3aTean, OTHOCIIIHUECS K (U3HOIOTHIECKOMN TUIOJOBUTOCTH
Y K Pa3HbIM BHJIaM TOKa3aTellsl pOK1aeMOCTH.
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