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PaccMoTpeHo 1 coriacoBaHO ITUKIIOBOM KOMUCCUEH TYMAaHUTAPHBIX U COITUATBHBIX
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PabGouass mporpamma  00mIeoOpa3oBaTeNbHOW  AUCHUIUIMHBI  «buomorus»
pazpaborana s crenranbHOcTH 09.02.01 KoMmnbloTepHble CUCTEMBbI M KOMIUIEKCH Ha
ocHoBe DenepalibHOIO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJIAPTa CPEIHEro
oO1ero oOpazoBaHus C y4eToM IPUMEPHOU pabouei IPOrpaMMBbI
oO1eoOpazoBaTeNbHONM  TUCUUILIUHBL  «buonorus» 1 npodecCUuOHATbHBIX
oOpa3oBaTeNbHBIX Opranu3anuii  yreepkaeHHon ®I'BOY JIIIO HPIIO (yrBepxaeH
[Tpukazom Munmnpocserienus: Poccun ot 25.05.2022 Ne 362).
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1. IACHOOPT PABOYEN MPOI'PAMMBI YYEFHOHN JUCIUILINHBI
O/b.13 buosorust

1.1. O6s1acTh IPUMEHEHUSI TPOrPAMMBI Y4eOHOH AUCIUIIIMHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBL (Hanee — pabouas Mmporpamma) siBISIETCS
YacThl0O OCBOEHHMS MPOrpaMM IOATOTOBKH CIIELMAIUCTOB CpPEJHEro 3BeHa (naiee

IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

09.02.01 KoMnprOTEpHBIE CUCTEMBI U KOMILTEKCHI
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYRHEHHYIO 2DYRNY (2pynnvl) npogeccuti
uIu Hanpasiexue (HanpasieHus) n0O2oMoBKuU)

Pabouass mporpamma yueOno#l mucuurmabl OJ1B.13 buonoruss MoxeTr OBITH
ucrnoyib3oBaHa no crneunanbHocTsIM CIIO Ha ©6a3e cpenHero (MOJHOrO) OOIIErO
oOpa3oBaHus, B JIONOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu IporpaMm NepenoroToBku kaapos B yupexaenusx CII1O.

1.2. lenu u 3agaun y4eOHOI TUCHUIUINHBI, TPeOOBAHUSA K Pe3yibTaTaM
0CBOCHHS YUeOHOI IUCHUIINHBI

Conepkanue MmporpamMMmbl  0011e00pa3oBaTebHON  AUCHMIUIMHBL  «buonorus
HaIpaBJICHO HA IOCTHXKEHUE CIICIYIOIINX LIEIICH:

dbopMUpOBaHUE Y CTYJAEHTOB CHUCTEMbl 3HAHUN O PA3JIMUYHBIX YPOBHAX KU3HHU CO
3HAHUEM COBPEMEHHBIX MPEACTaBICHUM O >KUBOW MPHUPOJIC, HABBIKOB IO MPOBEJICHUIO
OMOJIOTUYECKUX HCCIIE0BaHUN C COOJIIOJCHUEM STUUECKUX HOPM, apryMEHTHUPOBAHHOMN
JTUYHOCTHOM TO3UITUHU TI0 O€pEKHOMY OTHOIIEHHUIO K OKpYKarolIeH cpee.

3amaun ocBOCHHS 00111e00pa30BaTEILHON TUCITUTIITUHBI:

- hopMupOBaHHE MMOHMUMAHUS CTPOCHHS, MHOT0O00pa3usi 1 OCOOCHHOCTEH KUBBIX
CUCTEM pPa3HOTO YPOBHSI OpraHHU3allid, 3aKOHOMEPHOCTEH MPOTEKaHWs OMOJOTHMUYECKHX
IIPOLIECCOB U SIBJICHUW B OKPYXAOUIEH Cpele, LEJOCTHOM HAYYHOW KapTHUHBI MUDA,
B3aMMOCBSI3€M U B3aMMO3aBUCUMOCTEN €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHUS OMNPENENATh >KUBbIE OOBEKTHl B MPUPOJE, IPOBOAUTH
HaOJIOJICHUST 3a HDKOCHUCTEMaMU [JiI BBISBICHUS €CTECTBEHHBIX M AHTPOMOTEHHBIX
W3MEHCHUH,

- IHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJECHUH;

- bOpMUpPOBAHHE  HABBIKOB  TIPOBEJCHUS]  MPOCTEUIINX  OMOJIOTMYECKUX
AKCTIIEPUMEHTAIIbHBIX

- ICCJIEIOBAHUM C COOJTIOJIEHUEM TPaBUII O€30MaCHOr0 00paIleHusl ¢ 00bEKTaMU U
000pyZI0BaHUEM;

- pa3BUTHE YMEHHUS HCIOJb30BaTh WH(MOPMAIMIO OMOJOTHYECKOTO XapakTepa 3
Pa3TUYHBIX UICTOYHUKOB;

- popMHUpOBaHNE YMEHHS MMPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEILHOCTH IO
OTHOIIEHUIO K OKpYyXXaromel cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBBIBATH U
coOJTI0/1aTh MEPhI MPOPUITAKTUKH 3a00JIEBAHUN;

- bopMupoBaHE TTOHUMAHHS 3HAYMMOCTU JOCTHKEHUN OMOJIOTMYECKON HAyKU U
TEXHOJIOTM B TMPAKTHUUYECKOW JESITEIbHOCTU 4YEJIOBEKa, pPa3BUTHH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.



PesynpTaTel OOyd4eHHS OpPHUEHTUPOBAHBI Ha TOJYYCHHUE KOMIICTCHIIMA IS
noclieayromneil mpoeccuoHanbHON JesATENbHOCTH KaK B paMKaxX JTaHHOW MpeaMETHOU
0o0JacTH, TaK U B CMEXHBIX C Hed oOmacTsx. OHM BKJIIOYAIOT B ce0s pe3yJbTaThl
OCBOCHHMs 00111€00pazoBaTenbHOM AUCHUIUIMHBL B cooTBeTcTBUU ¢ PI'OC CIIO u nHa
ocHoBe ®I'OC COO:

- pacKpbIBaThb Ha MpuUMepax pojb OHUONOTHU B (POPMUPOBAHUHM COBPEMEHHOM
HAy4YHOUW KapTUHBI MUPA U B IPAKTUUYECKOMN AESITEIBHOCTH JIOJCH;

- IOHUMATh W ONHUCHIBATH B3aWMOCBS3b MEXKIYy €CTECTBCHHBIMH HAayKaMHU:
Oouonoruei, (GU3MKON, XUMHUEH; YCTAaHABIIMBATH B3aUMOCBS3b IPUPOIHBIX SIBJICHUMH;

- MOHUMATh CMBICI, pa3au4yaTh U OMNHCHIBATH CHUCTEMHYIO CBS3b MEXIY
OCHOBOITIOJIATAIOIIUMHA ~ OMOJIOTUYECKHMH ~ TIOHSATUSMU:  KJIETKa, OpTraHu3M, BH],
sKocucTeMa, orocdepa;

- ICTIONIb30BaTh ~ OCHOBHBIE  METOJBI  HAyYHOTO IIO3HAHMS B  YYEOHBIX
OMOJIOTUYECKUX  HCCIEJOBAHUSX, TMPOBOAUTH  OKCIEPUMEHTHI MO  U3YYCHHIO
OMOJIOTUYECKUX OOBEKTOB U SIBIICHUH, OOBICHATH PE3YyJbTAaThl 3KCIEPUMEHTOB,
aHAIN3UPOBATh UX, (GOPMYIUPOBATH BHIBO/IBI;

- popMynHpOBaTh THUMOTE3bl HA OCHOBAHWU TNPEIJIOKEHHOW OHOJOTHYECKOU
uH(dOpMaIUKU U IpejIaraTb BApUaHThl IPOBEPKH TUIIOTES;

- CpPaBHMBATh OMOJOTUYECKHE OOBEKTHI MEXKIY COOOU MO 3alaHHBIM KPUTEPUSIM,
JIeJIaTh BBIBOJIBI U YMO3aKIIFOUEHUSI HA OCHOBE CPaBHEHHUS;

- 00OCHOBBIBATh EIWHCTBO JKMBOW M HEXWBOW MPHUPOJIBI, POJCTBO >KHUBBIX
OpTraHWU3MOB, B3aUMOCBS3M OPTraHWU3MOB U OKpYXKalomeld cpeapl Ha OCHOBE
OMOJIOTUYECKHUX TEOPUIA;

- MPUBOJUTH TIPUMEPHI BEMIECTB OCHOBHBIX TPYIIT OPTaHWUYECKHX COCIMHCHHM
KJIETKH (O€IKOB, )KMPOB, YIIEBOJI0B, HYKJIEUHOBBIX KHCIIOT);

- pacrio3HaBaTh KJIETKHA (MIPOKApPHOT W DYKApPHWOT, PACTCHWH W >KUBOTHBIX) IIO
OMHCAHUIO, HAa CXEMAaTUYECKUX HU300pKEHUAX; YCTAaHABIUBATH CBS3b CTPOCHUS U
(hyHKITUH KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000pa3He KICTOK;

- pacro3HaBaTh MOMYJISIUIO0 U OMOJIOTUYECKHI BUJI TI0 OCHOBHBIM MTPU3HAKAM;

- ONMUCHIBaTh  (DEHOTUIT ~ MHOTOKJIETOYHBIX  PACTEHUH UM  JKUBOTHBIX  TIO
MOP(OIOTUIECKOMY KPUTEPHIO;

- O0BSICHATH MHOTO0Opa3ne OPraHu3MOB, TPUMEHSISI HIBOJIIOIMOHHYIO TEOPHIO;

- KJTacCH(PUIIUPOBATh OHMOJIOTHYECKHE OOBEKTHI HAa OCHOBAHHMHM OJHOTO HJIH
HECKOJIBKMX CYIIECTBEHHBIX TPHW3HAKOB (THINBI THMTAHWS, CIOCOOBI JBIXaHUS M
pPa3MHOXKEHHsI, 0COOCHHOCTH Pa3BHUTHS);

- OOBSACHATH MPUYMHBI HACJICACTBEHHBIX 3a00JICBaHUN;

- BBISIBJISITh  M3MEHYMBOCTH Y OpPraHU3MOB;, OOBSCHATH TPOSBICHUE BHUIOB
W3MCHYHMBOCTH, UCTIOJIB3YS 3aKOHOMEPHOCTH U3MCHUHBOCTH; CpaBHUBATH
HACJICJICTBEHHYIO M HCHACJICICTBCHHYIO H3MEHYNBOCTD;

- BBISIBJISITE  MOp(osorndeckue, (HU3NOJOTHUECKHUE, TMOBEICHYECKUE aanTaIlluu
OpPTaHU3MOB K cpeJie OOUTaHUs U JEHCTBUIO SKOJIOTUUYECKHUX (DaKTOPOB;

- COCTaBIIATh CXEMBI MIEPEHOCA BEIIECTB U YHEPTUU B DIKOCUCTEME (TICTIH MTUTAHMS);

- MPUBOJIUTH JIOKA3aTEIbCTBA HEOOXOUMOCTH COXpaHEHUsT OMOpa3HOOOpa3us IS
YCTOMYMBOI'O PA3BUTHS U OXPaHbI OKPYKAOLIEN CPELBL;



- OLICHUBATh JIOCTOBEPHOCTh OHMOJOTWYECKONW WHGOPMAINK, TMOTYYECHHOW U3
Pa3HBIX MCTOYHUKOB, BBIACISATH HEOOXOAUMYIO MH(MOPMAIUIO IJIs MCIOJIb30BaHUS €€ B
y4eOHOU eSITeIbHOCTH U PEIICHUU IPAKTUYECKUX 3a]1aY;

- MPEJICTaBIATh OUOJIOTMYECKYI0 HHPOpPMAIIUIO B BUJE TEKCTa, TabIuIlbl, rpaduka,
IUarpaMMbl M JieJIaTh BBIBOJBI HA OCHOBAaHWUHW IPE/ICTABIICHHBIX JAHHBIX; — OLICHUBATh
POJIb TOCTUKEHUN T'€HETUKH, CEJICKIIUU, OMOTEXHOJIOTHUU B MIPAKTUYECKON NEATETLHOCTH
YeJIoBEeKa U B COOCTBEHHOM KU3HU;

- OOBSICHATD HETATHBHOE BIUSHUE BEMIECTB (QJIKOTOJISI, HHUKOTHHA, HAPKOTUYECKUX
BEIECTB) HA (POPMHUPOBAHNE U PA3BUTHE 3aPO/IBIIIA YCIOBEKA,;

- OOBSICHATD TTOCJICICTBHSI BIHSHUS MyTareHOB;

- OOBSICHATH BO3MOYKHBIE TIPUYNHBI HACJICICTBEHHBIX 3a00JICBaHU.

[lepeuncriieHHbIE  pe3yJabTaThl OCBOGHHUS COOTHOCATCS €  (HOPMUPYEMBIMU
KOMIIETEHIUSIMU:

OK 01. Boeibuparb cniocoObl perieHust 3aaad npohecCUOHATBHOM NeSTeIbHOCTH
MIPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA TOUCKA, AHAIN3a U UHTEPIPETAUN
uHpopmanuu U HUHPOPMALIMOHHBIE  TEXHOJOTWUW  JUIsl  BBINIOJIHEHUS  3ajad
poQeCCUOHATILHOMN A TEIBHOCTH.

OK 04. DddexTuBHO B3aUMOJICHCTBOBATH U Pa0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CozneiicTBOBaTh COXpaHEHUIO OKPY>KAIOIICH Cpeibl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00 M3MEHEHHM KJIMMaTa, MPUHIMIB OEpEeXIMBOTO MPOU3BOACTBA,
3¢ PeKTUBHO AEHCTBOBAThH B UPE3BbIUAWHBIX CUTYAIUSX.



2. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

Kox n HanMeHOBaHHe
(popmupyembIx
KOMIIeTeH N

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

0omue

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupats
CIoCcoObI
pelieHus 3aaaq
npodecCHOHATbLHON
JesITeNbHOCTH
MPUMEHHUTETHHO K
pa3INYHBIM KOHTEKCTaM

B yactu Tpy10BOr0 BOCHIMTAHMS:

- TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH MAacCTEpCTBa,
TPyRO0JIIO0HE;

- TOTOBHOCTh K AKTHBHOM JEATECIIBHOCTH TEXHOJIOTHYECKOH U
COLIMAJILHOM  HAIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENTHHO BBITIOJIHSATD TaKyro
NESITeNIbHOCTD;
- UHTEpEC K pa3nuyHbiM cdepaM mpodeccuoHanbHOI
NESITEIIbHOCTH,

OBnageHne yHHBEpPCAIBHBIMUA Y4E€OHBIMH TO3HABaTEIbHBIMU
JICCTBUSIMU

a) 0a30BbIe JJOTHYECKHE TeHCTBHA:

- €caMOCTOATeNbHO  (OPMYyJIHUPOBATH U
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUSA IS
CpaBHEHHUS, KJIaCCU(PUKAIIUU U 0000IIEHHS,;

- OMpenensaTh LeNu JeATeTbHOCTH, 3a/laBaTh IapaMeTpbl H
KPUTEPUU UX TOCTHKEHUS;

AKTYyaJIU3UpOBaATh

- BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B
paccMaTpUBaEMBIX SIBJIICHUSIX;

- BHOCUTHh KOpPPEKTHBBI B  J€ATEIbHOCTb,  OLICHHBATh
COOTBETCTBUE  PE3YJIbTATOB  LIEJSIM,  OLEHUBATH  PUCKHU
IMOCJIE/ICTBUH JICSITSILHOCTH,

- pa3BUBaTh  KPEAaTMBHOE  MBILUICHHE TPU  PELICHUHU

KU3HEHHBIX TIPOOIIeM

0) 6a30BbIe HCCIIeA0BaTeIbCKHE AeliCTBHS:

- BJIAACTh  HABBIKAMH  y4eOHO-WCCIICOBATECIILCKOM |
MIPOEKTHOM JIATENILHOCTH, HABBIKAMH Pa3peIIeHus TpobeMm;

- BBIABIIATH IMPUYNHHO-CJICACTBCHHBIC CBA3U u

- cOpPMUPOBAHHOCTh 3HAHWA O MECTE€ W POJU OHOJOTHH B
CHUCTeME HAay4YHOrO 3HaHMS;, (PYHKIHOHAIBHOH TPAMOTHOCTH
YeNoBeKa ISl PEIICHHSI )KU3HEHHBIX TPO0IeM;

- copMHUPOBaHHOCTL YMEHHUSI PACKpBIBATh  COJIEp>KaHHE
OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX TEPMHHOB M TIOHSTHI:

- )KM3Hb, KJIE€TKa, TKaHb, OpraH, OpPraHU3M, BU[, MOIYJIALHUA,
IKOCUCTeMa, OwolleHo3, Ouocdepa; MerabonmsM (oOMeH
BEIIIECTB U MIPEBpAIllEHUEe JHEPTuu), roMeocTas
(camoperynsanus), OnocuHTE3 Oenka, CTPYKTYpHas
OpraHu3alys MKUBBIX CHCTEM, JUCKPETHOCTb, CAMOPETYJISLus,
CaMOBOCITpOM3BEICHUE  (PEMpOAYKLUsA),  HACIEICTBEHHOCTD,
U3MEHYMBOCTb, JHEPro3aBUCUMOCTb, POCT M  pPa3BUTHUE,
YpOBHEBasi OpraHU3aIlvs;

- copMHpPOBaHHOCT, YMEHHUSI PACKpBIBATh  COJIEp>KaHHE
OCHOBOTIOJIATAIOIINX OUOJIOTMUECKUX TEOPUM U TUITOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAl[MOHHOW, HBOJIFOLIMOHHOM,
MIPOUCXOXKJACHUS JKU3HU U YEIOBEKa;

- c(OpMHUPOBAHHOCTH YMEHHS PACKPHIBATh OCHOBOIOJATAIOIIHE
Ouosnoruueckre 3akoHbl M 3akoHomepHoctH (I. Mennens,
T. Moprana, H.W. BaBunoBa, 2. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuiipl UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

- MpUOOpeTeHHEe OmbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
Hay4HOTO TIO3HAHUS, MUCIIOIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS
Y OMMCAHUS KUBBIX CUCTEM, MIPOLIECCOB U SABJICHUN;

- OpraHu3allid W TPOBENECHUS OMOJIOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHHSI  TUIIOTE3, BBISABICHHUS  3aBUCHMOCTH  MEXIY
WCCIETyeMbIMA  BEJIMYMHAMHU,  OOBSICHEHHMS]  TOJYYCHHBIX
pe3ynabTaToB U (OPMYITHPOBAHUS BHIBOJOB C HCIOJIH30BAHUEM
HAy4YHBIX [TOHATUHN, TEOPUH U 3aKOHOB;




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopmMupyembIx

KOMIIETeH M 00mme JAucuunimHapHbie
aKTyaJIM3UpOBaTh 3a/layy, BBIABUTATh THIIOTE3y €€ pEIIeHHS, |- CPOPMHUPOBAHHOCTH YMEHHUS BBIJICIATH  CYIIECTBEHHBIC
HaxOJUTh apryMEHTHI JJi J0KA3aTeIbCTBA CBOMX YTBEPXKICHUH, [IPU3HAKU  BHUPYCOB, KIETOK  MPOKAPUOT M  DYKAPHUOT;

3aaaBaTh NMapaMETPhl U KPUTEPHUU PCHICHU A,
- AHAJIM3UPOBATE IIOJYUCHHBIC B XOAC PCHICHHUA 3adadu

pE3YIbTAaThl, KPHUTHYCCKU OLCHUBATh HUX OOCTOBCPHOCTD,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBHAX,
- YMETb HNEPEHOCHUTH 3HAHMA B IIO3HABATCIIBHYIO U

IMPAaKTUYICCKYIO o0JacTu KHU3HECACATCIIbHOCTH,

- YMETb HHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIE HJIEH,
MOAXOABI U PELIEHUS;

- CHOCOOHOCTh HX HCIIOJNB30BaHUS B I03HABAaTEJIbHOU U
COLIMAJIBHOM ITPAKTHUKE

npeaiaraTb OPHUIHHAJIBHBIC

OJIHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTeOLIEHO30B M 3KOCUCTEM; OCOOEHHOCTU IIPOIECCOB OOMEHa
BEIIECTB W TIPEBpAlCHUs] JHEPIrHMU B KIETKe, (POTOCHMHTE3a,
IUIACTHYECKOTO W JHEPreTHYecKOro OOMEeHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OIUIOJOTBOPEHHUS, PAa3BUTHA U Pa3MHOKCHUS,
WHIUBHUIyaIbHOTO PA3BUTHUS OpraHn3Ma (OHTOreHesa), 00pbObI 3a
CYILIECTBOBAaHHE, €CTECTBEHHOIO OTOOpa, BHA000pa30BaHMUS,
NPUCIIOCOOJIEHHOCTH OPTraHU3MOB K Cpele OOWTaHWS, BIUSHHSA
KOMIIOHEHTOB ~ 9KOCHCTEM, aHTPOIIOTCHHBIX W3MEHECHUH B
IKOCHCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB H
npeBpalieHne sHeprun B ouocdepe;

- ¢(hOpMUPOBAHHOCTh YMEHHUS peliaTh OHOJIOTUYECKHE 3a71auH,
COCTaBIISITh T€HOTHITMYECKUE CXEMBI CKPEIIUBAHUS UL Pa3HBIX
THUIIOB HACJICAOBAHUA IMMPU3HAKOB Y OpPraHu3MOB, COCTaBJIATb
CXeMBbI TIEpEHOCAa BEIIECTB M JHEPIMU B HKOCHCTeMax (Lenu
IIUTaHWs, ITUIIICBBIC CCTI/I)

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPeJICTBA
MOWCKa, aHAJIM3a U
HMHTEPIPETAINH
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIs
BBITIOJTHEHHMSI 32/1a4
npo¢eCcCuOHATBHON
JeATeIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT'0 O3HAHUS:

- c(opMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKHM M OOIIECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO Ha uaore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE A3BIKOBOM M YNTATENIbCKON KYJIbTYPBI
KaK CpeACTBa B3aMMOJCHCTBUS MEXIY JIIOJAbMH W TIO3HAHUS
MUDa;

- OCO3HaHHE IIEHHOCTH HAayYHOU NesATeNIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh IPOEKTHYIO U HCCIIEN0BATENBCKYIO
NesITeNIbHOCTh MHIUBUYaJIbHO U B TPYIIIIE;

OBnasieHHe YHUBEPCAIbHBIMH Y4E€OHBIMH TI03HABATEJIbHBIMU
JEUCTBUSAMMU:

B) padora ¢ nHopmanmeii:

c(OpPMHPOBAHHOCTH YMEHHH KPUTHUYECKH OLICHHUBATH
UHGOpPMALMIO OUOJIOTUYECKOr0 COAEPIKaHUs, BKIHOYAOLIYIO
IICEB/IOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHMKOB (CpeacTBa
MaccoBOoW HMH(OpMAIMKM, HAY4YHO-TIONYJIIPHBIE MaTepHallbl);

UHTEPIIPETUPOBATh ~ JTUYECKHE  aCHEeKThl  COBPEMEHHBIX
HCCICIOBAHUM B OHOJOTHHU, MEIMIMHE, OWOTEXHOJIOIUH;
paccMaTpuBaTh  IJIO0AJbHBIE  SKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOMICHUIO K HHM
COOCTBEHHYIO MO3HUIIUIO;

c(hOpPMUPOBAHHOCTH YMEHHMA co3/1aBaTh COOCTBEHHBIE

INMNCbMCHHBIC U YCTHBIC COO6IJ_[CHI/IH Ha OCHOBE OMOJIOTHYCCKOM
HH(bOpMaHHH nus3 HECKOJIBKHX HCTOYHUKOB, rpaMOTHO
HCIIOJIb30BaTh NOHSITUMHBIN arnrapar OuoIoruu




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

00mme

JAucuunimHapHbie

- BIQJETh HABBIKAMHM  TMOJNy4eHHs WHPOpMANUU U3
HMCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSITEIILHO OCYIIECTBIISITh
MOWCK,  aHaJK3, CUCTEMAaTH3allMI0 W  WHTEPIPETALHUIO
nH(OPMALIUY PA3IUYHBIX BUIOB U (OPM TIPEACTABIICHUS;

- co3laBaTh TEKCThl B pa3jMYHBIX (QopMarax ¢ y4eToM
Ha3HaueHUs WHQPOPMAIMM W [EJICBOW ayJAUTOPUU, BHIOHpas
ONTUMAITEHYIO ()OPMY TIPEICTABICHHUS U BU3YaIH3aIlHH;

- OIIGHUBATH JOCTOBEPHOCTH, JICTUTHMHOCTh MH(pOpMaLnH, ce
COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKHM HOPMaM;

- MCIIOJIB30BATh CpencTBa UH(OPMAITMOHHBIX u
KOMMYHHUKAIIIOHHBIX TEXHOJIOTUH B PEIICHHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX 33/1a4 ¢ COOIIOACHHEM
TpeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THIHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ITHYECKUX HOPM, HOPM
MH(POPMAIMOHHON 0€301aCHOCTH;

BIIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl WH(POpPMAIIUH,
nH(OpPMaIMOHHON 6€30MaCHOCTH JTMYHOCTH

OK 04. DdpexTrBHO
B3aUMOJICUCTBOBATh U
paboTaTh B KOJIJIEKTHBE

U KOMaH[e

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEJIbBHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHHE HAaBbIKAMU Y4€OHO-HCCIIEI0BATENIbCKOM, TPOEKTHON
U COLIMAJIbHOU JESTENBbHOCTH;

Osgi1aienne yHMBepCcaJIbHbIMU KOMMYHHMKATHBHBIMH
AEHCTBUAMU:

0) coBMeCTHas1 1eATeJIbHOCTD!

- TIOHMMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW 1
WHIUBUAYAIbHON paboThI;

MIPUHUMATD L€ COBMECTHOM €ATENbHOCTH, OPraHU30BbIBATh U
KOOPJIUHUPOBATh NEHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIAThH
IJIaH JCUCTBUHM, pacCHpeAciATb pOJIM € Y4EeTOM MHEHHMU
Y4aCTHUKOB OOCYX/1aTh

pe3ybTaThl COBMECTHON pabOThI;

- KOOPJAMHUPOBAaTh U BBHINOJIHATH pPabOTy B YCIOBHSIX
peaJIbHOTO, BHUPTYaJIbHOI'O u KOMOHMHUPOBAHHOT'O

npuoOpeTeHrne OmbITa TPUMEHEHUS OCHOBHBIX  METOJIOB
HAyYHOTO TO3HAHMsI, UCIOIb3YEMbIX B OMOIIOTUU: HAOTIOACHUS
U ONHUCAaHUS KUBBIX CHCTEM, IIPOLECCOB U  SIBICHHII;
OpraHM3alMil U TPOBEICHUS OWOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBUOKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY
UCCIIElyeMbIMH  BEIMYMHAMHU, OOBSICHEHHUS  IOJTYYECHHBIX
pe3yabTaToOB U (POPMYIHPOBAHUS BHIBOJOB C HCIOJIb30BAHUEM
Hay4YHBIX [OHATUH, TEOPUH U 3aKOHOB




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopmMupyembIx

KOMIIETeH M 00mue JAucuunimHapHbie
B3aHMOJCHCTBUS;
- OCYIIECTBIISITh MO3UTHUBHOE CTPATETHYECKOE MOBEACHHUE
B pa3IUYHBIX  CHUTYyallUsX, TMPOSBIATH TBOPYECTBO U

BooOpakeHue, ObITh HHUITUATUBHBIM

OBgiazicHHe YHUBEPCAIBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

T) IPUHITHE Ce0s ¥ IPYTHX JTFOCH:

- NPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX JIIOJCH IMpH
aHaJIN3e PE3yJIbTATOB JIEATEIBHOCTH;

- NpU3HABaTh CBOE IMPaBO M MPaBO JPYTUX JOACH Ha
OIIUOKHU;

- pa3BUBaTh CIIOCOOHOCTh IMOHUMATh MHUpP C TO3UIHH
JPYroro 4eJ0BeKa

OK 07. ConenicTBOBaThH
COXPAHCHHUIO
OKpYKarollen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTH 3HAHUA 00
M3MEHEHHUH KIINMarTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA,
3pHEKTUBHO
JICIICTBOBAThH B
Ype3BBIYAITHBIX
CUTYaIHSIX

B 00s1acTH 3K0/10r14€CKOr0 BOCIIMTAHMUSA

- c(OpMUPOBAHHOCTh AKOJIOTMYECKOMN KYJIbTYpBI,
IMOHMMAaHUE BIUSHUS COLMATBbHO-3KOHOMHYECKHUX MPOLIECCOB Ha
COCTOSIHUE TIPUPOAHOM W COLMAJIBbHOW CpeAbl, OCO3HAHHE
r7100aIbHOT0 XapaKTepa HKOJIOTHUECKUX Mpoliiem;

- IUIAHUPOBAHUE W OCYIIECTBICHHME  JEHUCTBHM B
OKpY’KaIoIllel Cpefie Ha OCHOBE 3HAHUA LEJed YCTOWYMBOIO
pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE  HENpUSATHE  JEHUCTBUM,  MPUHOCALIUX  BpEN
OKpY>Karollen cpere;
- yMEHUE MIPOTHO3UPOBATH HeOIaronpusiTHbIC

JKOJIOTUYECKHE IOCIEACTBUS INPEAIPUHUMAEMBIX JECHCTBHM,
MIPEAOTBPALIATh UX;

- pacinpeHue OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKOM
HAIIPpaBJICHHOCTHU;
OBJIaICHHUEC HaBBIKaMU y‘Ie6HO'I/ICCHC)IOBaTeHBCKOI71,

HpOCKTHOﬁ U COITMAJIbHOM JeSITEIbHOCTH

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJYYCHHbIC 3HAHUS
Ui OOBSCHEHHUS] OMOJIOTMYECKHX TMPOLECCOB U SIBICHUH, IJIA
NPUHATUS NPAKTUYECKUX PELIECHUH B MOBCEAHEBHOM JKU3HU C
LeJIbl0 00ecrieueHust 6e30MacCHOCTH CBOETO 3710POBbsI U 3/10POBbSI
OKPYXAIOIIUX JIOACH, COOMI0eHUsS 30pOBOTO 00pas3a KU3HH,
HOPM TpaMOTHOI'O TOBEAEHUS B OKPYXKAIOUIEH MNPUPOIHOMN
cpene; MMOHUMaHHE HE00X0IMMOCTH UCIIOJIb30BaHUSA
JOCTH)KEHH COBPEMEHHOW OHOJIOTUM W OMOTEXHOJIOTHH st
palMoOHAIBHOTO MPUPOIOTIOIH30BAHUS




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii 1mjaaH y4eOHOM TUCITUTUTMHBI

O/Ab.13 buosaorust

Buja yueOHoii padoThl

Koan4gecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 70
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero)
6m. u.:
TEOPETHYECKOE 00yUeHne 26
IPAKTUYECKUE 3aHATUS 42
CamocTosiTenbHast pabota 00y4aroerocs
IIpomexyTouHas aTTecTalus: 2
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOrO 72

10




3.2. Conep:xkanue o0yueHus no ydeonou nucuunianne O/1b.13 buoJsorus

HaumeHoBaHue pa3ieioB Conep:xanue yueOHOro MmaTepuajia (0CHOBHOE 1 NPpodecCHOHAILHO-OPHEeHTHPOBaHHOE), | O0beMm | Dopmupyemble
U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB OK
1 2 3 4
Paznen 1. Knerka — cTpyKkTypHO-pyHKIHOHAJbHAS eIMHULA )KUBOTO 20
Tema 1.1. OcHOBHOE coaepKaHue 2
HO0JIOTHA Kak Hayka. O0wmasn OBpEMEHHBIE OTPACIIH OMOJIOIMYECKUX 3HaHUH. YPOBHU OpraHU3aluy )KUBoi MaTepun. O0mias
b yka. 00 Cosp Tp 6 " Yp P i puu. O6 2 OK 2
XapaKTEePUCTHKA KU3HU XapaKTEPUCTHKA JKU3HH, CBOWCTBA )KUBBIX CHCTEM. XUMHUYECKUH COCTaB KIETOK.
OcHOBHOE cofiepKaHue 10
Tema 1.2. Knerounas teopus (T. IlIBann, M. [lneiinen, P. Bupxos). Ctpoenue npokapuotudeckoii kietku. CTpoeHue 2
CTpyKTypHO- GyHKIHOHAIbHAS dyKapuoTHYecKoi kieTku. Hexnerounsie popmbl sku3HM (BUPYCHI, OakTeprodari) OK-1,0K-2
OK-4
OpraHu3anusi KJI€ToK JladopaTopHasi padora CrpoeHuE KIETKU 4
IIpakTuyeckas padora BupycHsie u GakTepuanbHble 32a0071€BaHAS 4
T 13 OcHOBHOe coJepixanne 5
ema 1.3.
CTpyKTYpHO- (hyHKIMOHATbHBIE Xpomocomuast Teopusi T. Moprana. CtpoeHne XxpoMocoM. [ eHeTuuecKuil Ko U €ro CBOMCTBA 1 OK-1
(aKTOpbI HACIEICTBEHHOCTH IIpakTuyeckas padora Ne 2: Perenne 3a7a4 Ha orpezieieHHe TT0CIIeJ0BAaTENbHOCTH HYKIEOTH/IOB, 4 OK -2
AMHHOKHCIIOT.
Tema 1.4. OcHOBHOE coep:Kanne
OGMeH BelecT i NPeBpaIIeHHe Meta6onm3m. Tunbel 0OMeHa BeIECTB: aBTOTPOGHBIHN U reTepoTpodHBIi, a3pOOHBI U aHAIPOOHBIH. 1 OK -2
[Tnactuueckuit ooMeH. PoTocuHTE3. XEMOCHHTE3
3HEPIruH B KJIeTKe
Tema 1.5. OcHOBHOe cofiep:kaHHe
o o o OK-2,0K-4
JKHU3HEeHHBIA MK KJIETKH. Kiretounsrii mukn. MuTo3, Meiio3 1
Muto3. Meiio3 MonekynsipHblif ypOBEHb OpPraHU3aLUH KHBOTO 1
Pa3nen 2. CtpoeHue u pyHKIHMHU OPraHu3Ma 16
OcHOBHOE cozep:KaHHe
Tema 2.1, AP OK - 2
Crpoeune opraunma MHOTOKIIETOUHBIE OpraHu3MBbl. B3anMOCBSI3b OPraHOB M CHCTEMBI OPI'aHOB B MHOTOKJIETOYHOM OpTraHH3Me. 2 OK — 4
I'omeocra3 opraHu3Ma U €ro nojjiepKaHue B MPOIECCce KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOe cofiepkaHue OK -2
@opMbI pa3MHOKEHHS ®DopMbI pazMHOXKEHHUsT oprann3mMoB. ['amerorenes. CTpoeHne MOJI0BBIX KIeTOK. OTIoI0TBOpEHHE
OpPraHu3MOB
OcHoBHOe cofiepkaHue OK -2
Tema 2.3. Onrorenes WHuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHES, MOCTIMOPUOHATLHEIN nepuo. [IpsaMoe u Henpsmoe OK-4

pacTeHuii, ;)kKUBOTHBIX U
Yye0BeKa

passutre. buonornueckoe crapenue u cMepTs. OHTOreHe3 pacTCHHUH.
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HaumenoBaHue pa3ieioB Conep:xxanue yueOHOro Mmarepuajia (0CHOBHOe 1 NPpodecCHOHAIBLHO-OpHEeHTHPOBaHHOE), | O0beMm | Dopmupyemble
U TeM JIa00paTOpPHBbIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) 4acoB OK
OcHoBHOe cojiep:KaHue 4 OK-2,0K-4
Tema 2.4,
OCHOBHBIE MOHATHS TeHETUKH. 3aKoHbI I'. Menpens -
3aKOHOMEPHOCTH HACJIeJ0BAHUSA
IIpakTuyeckas padora Pemenne 3a1a4 1Mo reHETHKE 4
OcHOBHOe coJepxanne 6 OK-1
3akonsl T. Moprana. CrieniieHHOE HacJIeI0BaHNE T€HOB, HapyIIeHNE clemieHus. HacnenoBanue mpru3HaKoB, 2 OK -2,
Tema 2.5. CHEIUIEHHBIX C MOJIOM
CuenjieHHOe HacJIeJ0BaHHe
——— IIpakTuyeckas padora Permenne 3aga4y Ha ONpeeNeHNE BEPOSITHOCTH BOSHUKHOBEHHNS HACIIEICTBEHHbIX 2
MPU3HAKOB IIPU CHETJICHHOM Hacle/I0BaHUU
IIpakTuyeckas padora CtpoeHue 1 GYHKIMH OpraHi3Ma
OcHoBHOE cofiepaxkaHue OK-1
Tema 2.6 = OK -2
3 V3MeHYnBOCTS, € BUBL. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEICTBEHHOW M3MEHYMBOCTH. MyTannoHHas 2
AKOHOMEPHOCTH H3MEHYHBOCTH OK -4
TEOpHUsI U3MEHYHUBOCTH.
Ilpomesrcymounan ammecmayus (Ouggpeneyuposannsiit 3auem) 2
Pa3nen 3. Teopus 3BoJronmun 6
Tema 3.1. OcHOBHOE coJepKaHue 2 OK-2
K-4
Hcropusi 3B0TIONHOHHOTO OBomonnoHHbIe TeopuH. CHHTETHYeCKask TEOPHUS SBOJIIOLINH U €€ OCHOBHBIE TIOJIOKESHUSI. 2 o
yuenusi. MUKpo3BOTIOIMS MHKPOIBOTOLHS
Tema 3.2. OcHOBHOE coJeprranne 2 OK -2
Maxkpossoonusi. MakposBosonusi. DopMbl 1 OCHOBHBIE HANPABICHHUSI MAKPOIBOIIONUH. [1yTH TOCTHXKEHUS] GHOIOrMYECKOTO OK-4
Bo3HukHOBeHME U pa3BUTHE nporpecca.
JKM3HHU Ha 3emuie
Tema 3.3. OcHoBHOE cofiepxkaHue OK-2
IIpoucxosxaeHune YeaoBexa — AHTpOIOJIOrHs — HayKa o uenoBeke. OCHOBHBIE CTaJUU aHTPOIIOreHe3a. YeoBeueckue packl M UX €IMHCTBO. 1 OK -4
aHTponoreHes
Paznen 4. Jxojorus 18
Tema 4.1. OCHOBHOE CoJep:KaHHe 1 OK-1,0K-2
IKoI0rHeCKHe PAKTOPEI H Cpenbl ooutanus opranu3smoB. Kiraccudukanms sKoJoruaeckux pakTopos. 1 OK -7,
cpeabl sKH3HU
OCHOBHOE cojiepKaHue 5 OK-1,0K-2
Tema 4.2. ) OK-7
KOJIOTHYECKasi XapaKTEepPUCTHKA BUA M NOMy sy, CBsI3H MEXK1y OpraHn3MaMy B OHOLIEHO3E. 1 '
Honynsiums, cooduecTna, —
IKOCHCTEMBL IMpakTuyeckas padora PerieHne pacyeTHbIX 3aIaHUI 110 IEPEHOCY BELIECTBA U SHEPTHUH B IKOCHCTEMAX C 4
cocTaBieHre TPO(YUUECKHX LIeTIel U MUpaMuI.
Tema 4.3. OCHOBHOE cOJepKaHNe 1 OK-1,0K-2
Buocdepa - rinodanbHas Bbrocdepa — xuBas obonouka 3emnn. Passurue npencrasienuii o buocdepe B tpynax B.1. 1 OK -7,
IK0JIOTMYeCcKasi CHCTeMa Bepnanckoro. Kpyrosopotsr BemecTs. I mo0anbHbIe 3KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
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HaumMmeHnoBaHue pa3aeiioB Couepma}me yqeﬁﬂoro MaTepuaJia (OCHOBHOG H Hp0(l)ecCI/IOHaJ]LHO-OpI/IeHTHPOBaHHOG), 0OobeMm (I)opanyeMLIe
U TeM JIa00paTOpPHBbIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) 4acoB OK
Tema 4.4. OCHOBHOE cofep:KaHHe 5 OK-1,0K-2
Bimsinge aHTPONOreHARIX IAHTPOIOTCHHBIC BO3CHUCTBHUI Ha Grochepy. 3arpsi3HEeHHUS KaK BUJ AHTPOIIOTCHHOTO BO3ICHCTBHSI. 1 OK-4,0K -7
¢axrTopos Ha Ouochepy
[pakTuyeckas padora OTX0IBI IPOU3BOJICTBA 4
Tema 4.5. OcHOBHOE coep:KaHue 6 OK -2
Biinsinue conuasibHo- 3110poBBE U ero cocTapistomye. OakTopbl, MOJIOKHUTEIFHO U OTPULATEIBHO BIUSIONINE HA OPraHU3M YeJIOBEKa. 2 OK-4
IKOJIOrMYEeCKUX PAKTOPOB HA  |FyoxyMuYECKHE ACTICKTHI PaIOHATFHOTO THTAHM OK-7
3110pOBLE TEI0BEKA JIaGopaTopHas padora Biusnue abnotndeckux GpakTopoB Ha YeNOBeKa (HU3KKE M BHICOKUE TEMIIEPATYPHI) 4
Pasgena 5. Buosorus B JKM3HH 10
Tema5.1. OCHOBHOE cofep:KaHHe 6
BHOTEXHOIOTH B JKH3HH BHOTEeXHONIOT M KaK HayKa i IPpon3BoACTBO. OCHOBHBIC HAIPABICHHUS COBPEMEHHOM OHOTEXHOJIOTHH. 2 OK-1,0K-2
KaKI0ro > _
e MpakTuueckoe 3ansTue. Keiice Ha aHann3 nHOOPMAIUH O HAYYHBIX JOCTIDKCHHUSAX B 00JIACTH TCHETUYECKUX 4 OK -4,
TEXHOJIOT Ui, KJIETOYHON WHKCHEPHH, TUIIEBBIX GHOTEXHOIOTHA.
Tema 5.2.3. OcCHOBHOE collepKaHHe 4 OK-1,0K-2
buoTexHoJI0rNH U 4 OK -4,
TEXHHYECKHE CHCTEMBI Mpakruyeckue 3auaTHs. Pa3surie GHOTEXHOJIOTHI C IPUMEHEHHEM TEXHHIECKUX CHCTEM
IIpomescymounas ammecmayusn (Ougpeneyuposannuiii 3auem) 2
Bceero: 72
M3 HUX MPAKTHYECKUX 3aHATHI 42
JEeKIH 26
caMOCTOsITebHAs padoTa
3a4er 2
IK3aMeH -
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4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzamuss mporpamMmbl  TUCIHUIUIMHBI ~ TpeOyeT Hamuums  KaOWHeTa
«buonorun, MUKpOOHOIOTHH U OXPAHBI TPY1a»

O6opynoBanue yueOHOro KaOUHeTa:

- paboume wMecta s OOydYaIOMIMXCSA, CTYASHTOB H IPENoIaBaTelis,
ayJTUTOpHAs JTOCKa,

- KOMIUIEKT Y4eOHO-METOAMYECKOH MOKyMeHTanuu (y4eOHUKH U ydeOHbIC
nocooms, KapTOYKH-3aJaHHUsI, KOMIUIEKTHl TECTOBBIX 3aJaHMid, JJIEKTPOHHAS
CIIPaBOYHO-y4YeOHAas JIUTEpaTypa, MyJIbTUMEIUMHBIE 00yJaroIIie MPOrpaMMbl);

- HarJsaHble 1mocoOus (cXembl, TaOIUIbl, U300pa3UTEIbHbIE U HATYpAJIbHbBIC
OCco0HsI, TMHAMHYECKHUE TTOCOOHS, KOJUICKITUH 10 00IIeH OMOJI0THH);

- KOMIUICKT KOMIBIOTEPHBIX MPE3CHTAITHIH.

Texaudeckue cpeacTBa 00yIeHU:

- KOMIIBIOTEP, PUHTEP, TPOCKTOP,

- MHKPOCKOIIBI, MUKPOITPETIapaThl,

- METOIMYECKHUE ITOCOOH.

Ilpusooumcs nepeuenv cpedcms 00VueHUs:, BKIIOUASL MPEHANCcePbl, MOOeU, MAaKemsl,
060py00661H1/l€, mexrnHuueckKkue cpedcmga, 6 m. Y. ayduoewyaﬂbele, KOMNnblOmMeEpPHsvle U
mejleKOMMYHUKAYUOHHble U nl. N. (KOJZULIQCWIGO He yKCISbZGClemCﬂ)

TpeGoBanus K KBaIM(PHUKAIUUA TEAATOTHUECKUX KaJpOB, OCYIIECTBISIOMIUX
pean3aIuio IITICC3 1o CHEINAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
o0pa3oBaHuEe, COOTBETCTBYIOIIEE MPOPIIIIO MpenogaBaeMoil yueOHOM AUCITUTIIIUHEI.
OnBIT ACATENBPHOCTH B OPTaHU3AMMAX COOTBETCTBYIOMIEH MPOohecCHOHATBHOU Chephl
SABJSIETCA  00s3aTENbHBIM JUIsl  TperojaBaTesiel, OTBEUAIOIIMX 3a OCBOCHHUE
oOyyaromumcs mpohecCUOHAIBHOTO Y4e0OHOT0 1UKJIA.

[IpenogaBarenu Mojay4arOT JOMOJIHUTEIBHOE TPOQECcCHOHATFHOE 00pa30BaHNe
M0 TIpOrpaMmam TOBBIIMICHUS KBaTU(UKAIIMK, B TOM 4YHUCle B (pOpME CTaXKUPOBKHU B
PO MIBHBIX OPTaHU3AIMAX HE PEKe OJTHOTO pa3a B S JieT.

4.2. HNudopmanmonnoe o0ecrieyeHue o0y4eHmus. Ilepeyenn
peKoOMeHayeMbIX Y4YeOHbIX wu3aaHuil, WHTepHeT-pecypcoB, A0ONOJHHUTEIbHOI
JIUTEPATyPbI

OcHOBHBIC TICUATHBIC u3aaHusd

1. buonorus. 10-11 knacc (yriyOJeHHBIH YPOBEHbB): YUYEOHUK IJIsi CPEIHETO
obmero obpazoBanmst / B. H. Sperun [u ap.]; mom oOmei penmakmuein B. H.
SpeiruHa. — 2-e uzn. — Mocksa: M3aatensctBo FOpaiit, 2022.

2. OO6yxoB, Jl. K. buosnorus: KIeTKu U TKaHU: Y4eOHOE MocoOue JJIsi CPETHETO
npodeccuonansHoro oopazosanus / JI. K. Odyxos, B. H. Kupunenkosa. — 3-e u3.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buonorus: y4eOHMK M TPAKTUKYM IS CPEAHETO MNPOQPECCHOHATBHOTO
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obpazoBanusi / B. H. fApsirun [u ap.]; nox penakuueii B. H. Speiruna. — 2-e uzg. —
Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.

HOHOJIHI/ITCJ'II)HBIG HCTOYHHNKH

4. Tewinop . buonorus: 8 3 1. T. 1 / JI. Teitnop, H. I'pun, Y. Crayt; noa

pen.P. Conepa ; mep. 3- ro anrn. uzn. — 14-e uzn. —M. : JlabopaTopusi 3HaHM,
2022 — 454 c.

5. IlaBmoBa, E. WM. DOxomorus: y4eOHMK ¥ TPAKTUKYM JUISI CPEIHETO
npodeccuonanbHoro odpazopanus / E. W. [TaBnosa, B. K. HoBukoB. — Mocksa:

N3parensctBO FOpaiit, 2022. — 190 c. 45

6. Epemuenxo, O. 3. buonorusi: yuenue o Ouocdepe: yuebHoe nmocodbue s
cpennero mpodeccrnonansHoro OOpazoBanus / O. 3. Epemuenko. — 3-¢ wu3m.,
nepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2022. — 236 c.

7. baunos, JI. H. Oxonorus: yudeOHoe mocoOue i  CpPEeaHEro
npo¢heCcCUOHAIBHOTO 00pa30BaHUs

8. /JI. H. bimmnog, B. B. Ilonsakosa, A. B. Cemenua; moj o06rieit pegakuueit JI.
H. biimnoBa. — Mocksa: M3narensctBo Opaiit, 2022. — 208 c.

DJIEKTPOHHBIE U3/IAHUS

9. buonorusa. 10-11 kmacc (yriyOJieHHBIH YpOBEHB): YUYCOHHUK JJIsI CPEIHETO
obmero oOpaszoBanusi / B. H. Spweirun [u ap.]; mox obmeit penakiuein B. H.
SApeiruHa. — 2-¢ w3n. — MockBa: M3marensctBo IOpaiit, 2022. — 357 ¢. —
(Hapomnoe npocsemenue). — ISBN 978-5- 534-15630-0. — TekcT: 31eKTpOHHBIH //
Oo0pa3zoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/509241

10. O0yxoB, /I. K. buonorusi: kJ1eTku ¥ TKaHU: yueOHOe MocoOue sl CpeaHEro
npodeccuonanbuoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ usn.,
nepepad. m npon. — MockBa: MzparenbctBo [Opaiir, 2022. — 358 c. —
(ITpodeccronansHoe 00pa3oBaHue).

11. — ISBN 978-5-534-07499-4. — Texkcrt: anekTpoHHbIN // Obpa3oBaTenbHast
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034

12. buosnorus: y4eOHWK W MPAKTHKYyM JUISI CPEAHETO MPOQPECCHOHAIBHOTO
obpazoBanust / B. H. Speirun [u np.]; nox pexaknueit B. H. fpsiruna. — 2-e uzn. —
Mocksa: WszmarensctBo FOpaiit, 2022. — 378 c¢. — (IIpodeccuonanbHoe
obOpazoBanne). — ISBN 978-5-534-09603-3. — Tekct: daeKTpOHHBIA //
OopasoBarenbHas miathopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/489661
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JANCHUITJINHBI

KoHTposib u oOlLleHKa pe3yJibTaToB
OCYUIECTBJISIETCS.  MpernojaBaTeieM Ipu

OCBOCHMUS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIAHBI

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yan0H1HMHCH
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIGI[OBaHPlﬁ, IMPaKTHYCCKUX BaH}ITHfI,

TECTUPOBAHUS.

Pe3yabTarsl 00yuyeHust

DopMbI U METOBI
KOHTPOJISI M OLlEHKHU
pe3yJabTaToB 00y4eHHusI

1

2

PackpbiBaTh Ha mpuMmepax pojib OHOJIOIMH B (OPMUPOBAHUU
COBPEMEHHOM HayyHOHW KapTUHBI MHpa U B NPAKTHYECKOM
JIeATEIILHOCTH JIIOJICH;

MOHUMATh U OMUCHIBATH B3aMMOCBSI3b MEXKAY €CTECTBEHHBIMHU
HayKaMmu: Ouosoruei, GU3uKon, XUMHEH;

YCTAHABJIMBATb B3AUMOCBA3b ITPUPOAHBIX HBHCHI/IP'I;

MMOHUMATh CMBICI, pa3finyaTh U ONKCHIBATH CHUCTEMHYIO CBSI3b
MEXIYy OCHOBOIIOJATAIONIMMH OUOJOTUYECKUMH TOHSATHSIMHU:
KJIETKA, OPTaHU3M, BH]I, SKOcHUCTeMa, Onocdepa;

HCIIOJIb30BATh OCHOBHBIC MCTOJAblI HAYYHOI'O IIO3HAHUA B

yueOHbIX  OHOJOTHMYECKHMX  HCCIEAOBAaHUSAX,  MPOBOJIUTH
HKCHEPUMEHTHl [0 H3YYEHHIO0 OHOJOrMYECKUX OOBEKTOB H
SIBJICHU, OOBSICHSTD pE3yJIbTaThI JKCIIEPUMEHTOB,

aHAJIM3UPOBATh UX, POPMYJIUPOBATH BBIBOBI,

q)OpMy.TII/IpOBaTL TUIIOTE3bI Ha OCHOBAHHUH HpeHHO)KeHHOﬁ

Ouosnormuyeckod  umHGOpMaUMU M IOpeiaraTb  BapHaHTHI
ITPOBEPKHU TMIIOTES;
CpaBHMBaTh OHMOJOTHYECKHE OOBEKTHl MEXAy Cco00H 1o

3aJ]aHHBIM KPUTEPHSIM, JIeNaTh BBIBOABI M YMO3AKJIIOUEHHs Ha
OCHOBE CpPaBHEHMSI,

000CHOBBIBATh €IMHCTBO >KMBON U HEKHUBOU npupoabl, poaACTBO

KHUBBIX OpTraHnu3MoOB, B3alMOCBA3U OpTraHnu3MOB u
OKpY>Karolien cpepl

Ha OCHOBE OMOJIOTHYECKUX TEOPHiL;

MIPUBOANTH IpUMEpPHI BEIIIECTB OCHOBHBIX rpyImmn

OpPraHMYECKUX COCIUHEHHH KJIETKH (OENKOB, )KHPOB, YIJICBOJIOB,
HYKJIEMHOBBIX KUCIOT);

OOBSACHSITH MHOT000pa3ue
HBOJIIOIIMOHHYIO TEOPHIO;

OpraHn3MoB, IIPUMCHSA

pacrno3HaBaTh KJIETKH (IIPOKapUOT M D3YKapHOT, PAacCTEHUH U
KMBOTHBIX) TIO ONHCAHMIO, HA CXEMATUYECKUX H300paKeHUSX;
YCTaHABIIMBATh CBSA3b CTPOCHUS U (QYHKUMH KOMIIOHEHTOB
KJIETKH, 0OOCHOBBIBATH MHOT000pa3He KIIETOK;

pacro3HaBaTh TMOMYJIANUIO W OWOJOTHYECKUUA  BUA TIO

OCHOBHBIM IIPHU3HAKAM;

ONUCHIBATh (PEHOTUIl MHOTOKJIETOUYHBIX PACTEHUH U JKUBOTHBIX
110 MOP(OJOTHUECKOMY KPUTEPHIO;

KJaccu(uuupoBaTh OHOJIOTHYECKHE OOBEKTH Ha OCHOBAHHH
OJTHOTO WJIM HECKOJIBKUX CYIIECTBEHHBIX HPU3HAKOB (THIIBI
NUTaHUs], CIOCOObI JbIXaHUS M PA3MHOXKEHUS, OCOOCHHOCTH

Y CTHBINM KOHTPOJIb U
CaMOKOHTPOJIb, TUCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOJIb,
INPAKTUYECKUHA KOHTPOJIb U
CaMOKOHTPOIIb;
VHAWBUYAJIbHBIN U
({poHTaNbHBIN OIpoC,
TECTUPOBAHUE,
CaMOCTOSITEIIbHBIE
MUCbMEHHBIE PA0OTHI,
JUKTaHTBI, BBITIOJTHEHHE
IIPAKTUYECKUX 3aJaHU Ha
MPAKTUYECKUX 3aHATHSIX,
3aIyTa TBOPUYECKUX padoT,
IIPOEKTOB.

16




Pe3yabTarnl 00yuyeHust

DopMbI 1 METOABI
KOHTPOJISA M OLEHKH
pe3yJbTaToB 00y4eHus

pa3BUTHS);

OOBICHATD IMPUYHHBI HACJICACTBCHHBIX 3a6OJIeBaHI/II71;

BBIABJIATH KBMCHUYHUBOCTD Y OPraHU3MOB; OOBICHSITH IIPOABJICHUC

BHUI0B U3MCHYHBOCTH, HCIIOJIb3Ys 3aKOHOMCPHOCTH
N3MCHYHNBOCTH,
CpaBHHBATb HaCJICACTBCHHYIO n HEHACJICACTBCHHYIO
N3MCHYMBOCTD,
BBISIBJISITH Mop(bonornqecm/le, q)HSI/IOJIOFI/I‘lCCKI/IC,

MOBCACHYCCKHUEC aaalliTaliliyu OPraHu3MOB K CpCac o0uTaHus U
HefICTBI/IIO SKOJIOTHYCCKHUX (baKTOpOB

COCTaBJISATh CXEMbI IIEpEeHOCAa BEILECTB U YHEPTUU B IKOCHCTEME
(uenu nuTaHus);

OOCHUBATL JOCTOBCPHOCTDH OMOJIOTHYECKOM I/IH(I)OpMaLII/II/I,
HOJIy‘IGHHOI;'I M3 pa3HbIX UCTOYHHKOB, BBIACIIATH H€06XOILI/IMyIO
PIH(bOpMaI_[I/II-O JJIA HCIIOJIB30BaHHUA €C B yqe6H0171
ACATCIIbHOCTHU U PCIICHHUU NPAKTHUYCCKUX 3a1a4,

IPEJCTaBIATh OMOJIOTUYECKYI0 MH(POPMALMIO B BHUJE TEKCTa,
Tabmunpl, rpaduka, aMarpaMMbl W JeTaTh  BBIBOJBI  HA
OCHOBAHUU IIPEICTABJICHHBIX JaHHBIX;

OuenuBaTh  poJIb  JOCTWIXKEHUH  TEHETUKH,  CEJICKIIHH,
OMOTEXHOJOIH B IPAKTHYECKON HESATEIBHOCTH YEIOBEKAa M B
COOCTBEHHOM >KU3HH;

OOBSICHATH  HEraTMBHOE  BIHMSHHE  BELIECTB  (AJIKOTroJs,
HUKOTHMHA, HApKOTHMYECKMX BELIECTB) Ha (opMHpOBaHHE U
pa3BUTHE 3apOJblIlIa YEIOBEKA,

00BACHATH IOCJICACTBYA BIIMAHUA MYTAarCcHOB,

0O0BSCHATH BO3MOKHBIE MIPUYUHBI HACJIEICTBEHHBIX
3a00JIEBaHUIA.
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[Ipunoxenue 1

[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
T'OCYJAPCTBEHHOI'O BIOP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILINJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA
y4eOHOM TUCIUTLTMHBI

O/Ib.13 Buonozus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

09.02.01 Komnoviomephule cucmemsvl U KOMNIEKCbl
(K00, HaumeHoBaHue npogeccuu/cneyuarbHOCmu)

2024
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

TEMA 1. YYHEHUME O KJIETKE

Y CTHBIN OnpocC

1.B 4€M cXOACTBO U pa3inuyuMs MEXIY MPOKAPHUOTAMH U dyKapruoTamu?

2.Kak 1u1a 3BOJIOLHMS )KU3HEHHBIX (hOpM(HA MpUMEpE MPOKAPUOT U 3YKapUOT)?
3.Kak cBs3aHO CTPOCHHE KJICTOYHOM MeMOpaHsbI ¢ ¢ QyHKIUIMU?

4.B 4éM CcyTh aKTUBHOT'O M IACCUBHOT'O TPAHCIIOPTA BEIMIECTB B KIETKY?

5.'me B kieTke pacnoyioKeHbl (parMeHThl, CIIOCOOHBIE pa3pyliaTh OENKH, >KUPHI U
YIJIEBOJBI?

6.I'ne mpoxoauT cuHTe3 OEIKOB?

7.Kakoil opraHouj KJIETKHM OJHOBPEMEHHO YYacCTBYET B TPAHCIIOPTE IPOIYKTOB
OouocuHTe3a U GOPMUPOBAHUE JTU30COMBI?

8.B xakux opraHoujax KJIE€TKU IPOUCXOIUT MPEBPAIICHUE SHEPTUU MMUIIHU B YHEPTUIO
AT®?

9.B kakux opraHoujiax KJIETKH MPOUCXOAUT MPEBPAIICHUE SHEPTUU COJIHEUHOIO
cBera B 3Hepruro ATD?

10. Kakum oOpazoM co3naetcsi 6ecCkoHEUHOE pazHooOpasue 0eaKoB?

11. Yto coboii mpeacTaBisieT NepBUYHAS CTPYKTypa Oemnka?

12. Kakum 06pa3oM MPOUCXOAUT MEPEXO0/1 MEPBUUHON CTPYKTYPHI MOJIEKYJT O€Ka BO
BTOPUYHYIO, 4 3aTEM — B TPETUUHYIO U YETBEPTUUHYIO?

13. ITouemy (poTOCHHTE3 BO3MOXKEH TOJBKO Y 3€JCHBIX PACTCHHIA?

14. KakoBbI yCIIOBHSI OCYILIECTBICHUS POTOCUHTE3A?

15. B Kakux CTpyKTypax KJIETKH NpoTeKaeT (hOTOCUHTE3?

16. YUto nmpoucxoaut B cBETOBYIO a3y orocunresa’?

17. Kakoe XMMHYECKOE COECIMHEHHE OCYILIECTBISIET — JHEPreTHYECKYIO CBS3b B
CBETOBOW M TEMHOBOM (pa3pI?

18. Kakum 00pa3oM MOKHO YCUIUTH (POTOCHUHTE3?

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

TEMA 2. OPTAHU3M. PASMHOXEHUE U UHIAVBUAY AJIbHOE PA3BUTHUE
OPT'AHM3MOB

1. TTouemy miporniecc AeneHUs KIETKA CUUTAETCS BaXKHEUIIIUM B KUBOMW MPUPOJIE

2. JIaTh XapaKTEPUCTUKY MUTO3a KaK OJHOTO U3 BaXKHEUIIUX B 5KUBOU Mpupoe?

3. [IpeBparenue ¢ HacIEACTBEHHBIM BEIIIECTBOM Ha MPOTSHKEHUH a3 MUTO3a?

4. Nsmenenue ¢ JIHK u xpomocomamu B dazax Muto3a?

5. Ilouemy KJIeTKa SIBISETCSI TEHETUYECKOW €AMHULIEH BCETO KUBOTO?

6. OxapakTepu3oBaTh 0COOCHHOCTH UHTEp(Ja3 JieJIeHusI Meio03a, IepBOro U BTOPOro?
7. Tlouemy wmeHo03 MOXeT oOecredMBaTh BO3HUKHOBEHHE KOMOWHATHBHOM
W3MEHYMBOCTH?

8. B kakoii (aze Meiio3e MpOUCXOIUT KOHBIOTAIMS TOMOJIOTHYHBIX XPOMOCOM ?

9. Kakue ¢hopmbl pa3MHOKEHNS BaM U3BECTHBI?
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10. B pe3ynbTaTe Kakoro mpouecca mpu MNoJOBOM Pa3MHOKEHHH BO3HUKAIOT HOBBIE
NOKOJIEHUA?

11. YTo BO3HUKAET MPU CIAUSTHUU TaMEeT?

12. Kakum o0Opa3oM OCYHIECTBISETCS KOHBIOTAIUS y MPOCTEHINIMX, MOYEMY 3TOT
IPOLIECC HEJb3sI Ha3BaTh PA3MHOKEHUEM.

13. Jlath XapakTepuCTUKY O€CIOI0r0 pa3sMHOKEHHUS, IPUBECTU TPUMEPHI?

JlaTh XapaKTepUCTUKY MOJIOBOTO Pa3MHOKEHUS, PUBECTH MPUMEPHI?

14. OxapakTepr30BaTh pa3BUTHE MOJOBBIX KIETOK Y )KUBOTHBIX?

15. Jlatb xapakTepUCTHUKy OHTOreHe3a. lleproapl OHTOreHe3a y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB?

16. Kakum 00pa3om U rie HaYMHAETCA APOOJIECHUE 3UTOTHI?

TEMA 3. OCHOBbBI 'EHETUKHA U CEJIEKIIMA

1. Kaxoil mnpouecc, CBONCTBEHHBIH BCEMYy JKHUBOMY, OOECIEUMBAaET Iepeaady
HACJIEICTBEHHBIX CBOMCTB OT POJUTEIEH IOTOMKaM?

2. Kakum 006pa3om nposiBIsieTCs U3MEHYUBOCTD?

3. Uro coboit mpeicTaBisieT reH?

4. OxapakTepu3yiTe B3auMOCBSI3b T€HO — U (PEHOTHUIIA.

5. Ilouemy ruOpPUIONOTMYECKUA METOA TO3BOJSET BBIIBUTH T'€HETUYECKUE
3aKOHOMEPHOCTHU?

6. Uem oTim4aeTcsi MOHOTHOPUAHOE CKPELIMBAHUE OT JUTMOPHUIHOTO CKPELIUBAHUS?
7. B ueM nposiBisieTcs IpaBUiIo €AMHO00pa3usi THOPUIOB NEPBOTO MOKOJIEHUS?

8. MoryT i1 OpraHu3Msbl ¢ OJIMHAKOBBIM T€HOTUIIOM UMETh Pa3HbId (DEHOTHI, a MpU
OJINHAaKOBOM (PEHOTHUIIE — PA3HBIN T'€HOTUI?

9. OxapakTepusynTe nepBbiid 3aKk0H MeHaens.

10. Chopmynupyiite BTOpoil u TpeTuit 3akona Menens.

11.0xapakTepr30BaTh OCHOBHBIE MOJIOKEHUS TEOPUU HACIEICTBEHHOCTH.

12.  Jlare omnpenenenue reHoTumna. Kakoil Bua  B3aUMOJCUCTBHUS  T'€HOB
JEMOHCTPUPYIOT Ppe3yJbTaThl CKPEIIUBAaHUS JBYX JIMHHM Topoxa ¢ OenpiMu
[IBETKAMM, €CJIM Y UX TOTOMKAX BCE LIBETKU MypITypHBIE?

14.PacckaxuTe O CYIIHOCTH TMOPHIOJIOIMYECKOro MeToja. UYTo MOJIOKEHO B €ro
OCHOBY?

15.11epeuncnure OCHOBHBIE MOJIOXKEHUS, BHITEKAIOIINE U3 ONBITOB ['. Menaens.
16.Y1o Takoe HEMOJHOE IOMUHUPOBAHUE.

TEMA 4. T[MPOUCXOXIAEHUE W PA3BUTHUE JXHW3HU HA 3EMIJIE.
OBOJIIOOMOHHOE YUEHUE

1. Maiite onpeaeneHus ClIeyIOMUM MOHITUSIM: BUJI, OMOIIEHO3, MOMYJISIH .

2. N3noxxute OCHOBHBIE B3IUIsLIbI HA 3BoronMio JIunnes. KakoBel 3aciyru JInHHes B
Pa3BUTHH 3HAHUH O KUBOU mpupozie? B uem ObLm ero 3a0y K aeHus, ONTHOKN?

3. U3noxute OCHOBHBIE B3IJIsAbI HA 3BOJoNMI0 Jlamapka. KakoBsl 3acinyru Jlamapka
B Pa3BUTHUU 3HAHUI O xuBOM npupoae? B uem Obutn ero 3a0mysxaeHusi, OOKu?

4. VI310K1TE OCHOBHBIE MOJIOKEHUS IBOJIFOIMOHHON Teopun JlapBuHa.
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5. Kakue cymiectBytoT Gopmbl ecTeCTBEHHOro oTO0pa? JlaiiTe MM XapaKTepHUCTHUKY,
IPUBEIUTE PUMEPBI.

TEMA 5 ITPOUCXOXIEHUE YEJIOBEKA

1. CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOKIACHUN KU3HU.
2. OCHOBHBIE ATallbl PA3BUTHS KU3HU Ha 3€MIIE.

3. IlonokeHue 4enoBeKa B CUCTEME JKUBOTHOTO MUPA.

4. OCHOBHBIE CTaJIMX AHTPOIIOTECHE3A.

5. ABmxKyniue Cuiibl aHTPOIIOTEHE3A.

6. IIpapoauna yenoBeka.

7. Pacel 1 MX IPOUCXOXKICHUE.

PA3JIEJI 6 OCHOBbLI 5KOJIOT' NN

l. Korga m KTo mpemiokui Ha3BaTh HAYKy O B3aMMOOTHOIICHUSX C OKPYKAIOIIEH
Cpeaoi FKOJIOTHEH?

2. Korma u mnonm peiictBueM Kakux (HakTOpoB 3KoJjioTus chopmupoBasiach B
CaMOCTOSITEIIbHYIO HAYKY?

3. Kakue oTpaciu M HayyHble [HUCHMUIUIMHBI BXOAST B COCTaB COBPEMEHHOM
9KOJI0TUn?

4. IIpoOKOMMEHTHPYHTE NEPBBINA 3aKOH IKOJIOTUH

5. KakoBO MpakTU4eCKOe 3HAYCHUE IKOJIOTUN?

6. KakuM 00pa3oM CBsI3aHbI SKOJIOTHYECKUE (PAKTOPBI C YCIOBUAMHU CPEbl OOUTAHUS
KaKUX-JIM00 OPraHU3MOB?

7. Kakue abuotuueckue (HakTophl, MO BalIeMy MHEHHIO, UMEIOT HauOoJIblliee
3HAYEHHME JJIs1 3€JIEHBIX pacTeHnii? Kakue miist )KUBOTHBIX ?

8. Kakum oOpa3zoM mposBIIsieTcs IecTBUE 3aKOHA MUHUMYyMa?

9. KakuMu 0COOCHHOCTSIMU CTPOCHHUSI, HEOOXOAMMBIMH JIJIsl BEDKUBAHUS B YCIIOBUSX
OTCYTCTBUSL BOJBl U BBICOKHX TeMIeparyp, O0JalarT KUBOTHbIC MYCTHIHb U
MOYITYCThIHB?

10. KakoBbl xapakTepHbl€ IPU3HAKUA PACTEHHI, paCTyIIMX BO BJIAXHBIX MECTax?

11. Yto Takoe TOIEpaHTHOCTh OPTAaHU3MOB, KaK OHA MPOSIBIISETCS ?

12. Kak cooTHOCSTCSI MEXAYy COOOM MOHSATHS MECTOOOMTAHNE U apeall OIPeIeTICHHBIX
BHJIOB PACTCHUIN U KUBOTHBIX?

13. K kakomy W3 KpUTEpPUEB BHAA MOXET OTHOCUTCA XapaKTEPUCTHUKA
MEeCTOOOUTaHUA MPEACTABUTENEH KOHKPETHOTO BUAA?

14. Tlouemy ydeHbIE Ha3bIBAIOT DKOJOTHYECKYIO HHINY «mpodeccueid opranuzma?
[IpuBenuTe npuMephbl IKOJOTMYECKUX HHUII JIACTOYEK: OEperoBYIIKH, TOPOACKOM,
JIEPEBEHCKOM; MTPOKOMMEHTUPYHTE UX OCOOCHHOCTH.

15. K xakuM skojmornudeckuM (akTopaM OTHOCSITCSI B3aUMOJICHCTBHSI OPTaHU3MOB B
npupoje?

16. Kakrie BaM U3BECTHBI B3aUMOIIOJIE€3HbIE B3AUMO/ICHCTBUSI OPraHU3MOB .

17. IlpuBenuTe MpUMEPHI MOJIE3HO-HEUTPATBHBIX SKOJIOTHYECKUX B3aUMOICHCTBUM.
18. Ouenure poib XUIIHUYECTBA B )KUBOM mpupoje. UTo mpou3oiiner ¢ Kakoi-n6o
HKOCHUCTEMOM B CIIy4ae MOJHOTO YHUUYTOKEHHS XUITHUKOB?
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19. Kakum o0pa3oM  TPOSBISIIOTCA  CHUMOMOTHYECKHE  B3aWMOOTHOIICHUS
opranu3zmoB? Kak oHM Morian cpopMUPOBATHCS B MPOLIECCE IBOTIOLUU?

20. Kakue mokazaTenu HMMEIOT OOJIbIIOE  3HAYEHUE JUISl  OMNpeACIICHUS
(GYHKIMOHUPOBAHUS KaKOU-TMOO MOMYJISIUU B ONPEIECIEHHOM COO0IIeCTBE?

21. K kakoil rpymnme mnokaszaTreled OTHOCUTCA XapaKTepUCTUKA IUIOTHOCTU
paccerneHusi ocoOel MOMyJNSIIUU, C KAaKOW IIeJIbI0 MOXHO HCIOJIb30BaTh JAHHBIM
oKa3aTesb?

22.  OxapakTepu3ylTe  TMOKa3aTelnW, OTHOCAIMUECS K  (PU3MOIOTHIECKOM
TJI0JTOBUTOCTH M K pa3HBIM BHIAM MOKa3aTeNs POKIACMOCTH.
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