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1. MACIIOPT PABOYEM ITPOT' PAMMBI YYEBHOM TUCHUTIINHBI

1.1. O6sa1acTh NpUMeHEeHUs] MPUMEPHOIi POrpaMMbl

Pabouas mporpamma yueOHo# mucturmuHbl [1J1.03 buonorus sBiIsSeTCS 4YacThiO
OCHOBHOH TmpodeccHoHanbHOW 00pa30BaTEIbHON MPOTrpaMMOl B COOTBETCTBUHU C
denepanbHBIM TOCYJAPCTBEHHBIM O0Pa30BATENIbHBIM CTAHIAPTOM CPEAHETO (IOJIHOTO)
obuiero oopaszoBanus u denepalibHBIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
(manee ®I'OC) no cnenmanbHoct CITO ms cnienmansHocTr 35.02.12 CagoBo-niapkoBoe
U NaHamagpTHOE CTPOUTETBCTBO.

B ocHOBe y4eOHOI IUCIUIUIMHBI JIGKHUT YCTAHOBKA Ha (POPMHUPOBAHHE y 00ydIaeMbIX
CUCTEMBbl 0a30BbIX MOHATHUH U TMPEJCTaBICHUN O COBPEMEHHON €CTEeCTBEHHOHAYYHOM
KapTUHE MHUpa, a TaKKe BBIPA0OTKA yYMEHHMI MPUMEHSTH IMOJTYYCHHBbIC 3HAHUS, KaK B
npo¢ecCHOHAIBHOM AESITeIbHOCTH, TaK U JIJIsl pELICHUS )KU3HEHHBIX 3a/1a4.

MHorue TmoJNIOXKEHUs, pPa3BUBAEMbIE€ OHOJOTHEH, paccMaTPUBAIOTCS KaK OCHOBA
CO3MaHMsI M WCMOJIb30BaHUA HH(DOPMAIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJIOTUM
(MKT) — onHoro u3 Haubosiee 3HAYUMBIX TEXHOJIOTMYECKUX JOCTUKEHUN COBPEMEHHOMN
UMBUIN3ALINH.

B Ouonorun QopmMupyroTcs MHOTHME BUIbI JIEATEIbHOCTH, KOTOpPblE UMEIOT MeETa
npeAMETHBIN Xapaktep. K HUM B MmepByl0 ouepeab OTHOCATCS: MOJICIMPOBAHUE OOBEKTOB
U MPOIIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS, CUCTEMHO-MH(POPMAIIMOHHBIH
aHanmu3, (QOpPMYIHpOBaHME THUIIOTE3, AaHalU3 M CHUHTE3, CpaBHEHHE, 00O0OIIeHNE,
CUCTeMaTH3allvs, BbBIABIEHUE MPUYMHHO-CJIECJICTBEHHBIX CBSI3€H, TOWUCK aHAJOrOB,
yIpaBJeHHEe OOBEKTAMH U TMporeccaMu. VIMEHHO »dTa JUCHHIUIMHA TO3BOJISIET
MO3HAKOMUTH OOYYAIOIUXCsl ¢ HAYYHBIMH METOAAMH TMO3HAHUWsS, HAY4YUTh UX OTJIMYATh
TUIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

buonorust umeer oueHb OONBINIOE M BCEBO3PACTAIOIIEE YHCIIO MEXIUCIUILUIMHAPHBIX
CBsA3€H, MpUYEM Ha YypOBHE, KaK NOHATUHHOIO amnmnapara, Tak M HHCTPYMEHTapHsl.
Cka3zaHHOE TI03BOJISIET paccMaTpuBaTh OHOJOTHIO KaK MeTa JUCIUILUIMHY, KOTOpas
MPEAOCTABISIET MEXAUCITUTIIMHAPHBIN SI3bIK JIJIS1 OMTMCAHUS HAYYHOU KapTHUHBI.

1.2. MecTo y4eOHO# AUCHUIIJIMHBI B CTPYKTYpPe OCHOBHOM NPO(hecCHOHAIBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI:

HucuunnuHa «buosorus» BXOAUT B 0a30BbId  yueOHbIM 1MKI (NPOQUIbHbIE
JUCIUIUIMHBI) POTPaMMbl MOATOTOBKHU CHEIUAINCTOB CPETHETO 3BEHA.

1.3. Henu 1 3agaum yueOHOM AUCHUTIIINHBI

Copepxanue mnporpamMmsl «bHOJOrMs» HampaBIEHO Ha JOCTHKEHUE CIEAYIOLIUX
yeneu.:
o noiydyeHue (yHIaMEHTAIbHBIX 3HAaHUU O Ouosormyeckux cucremax (Knetka,
Opranusm, Ilomymsaums, Buna, Oxocucrema); HCTOPUM  Pa3BUTUSL  COBPEMEHHBIX
MpPEICTAaBICHUN O JKUBOW MPHUPOJE, BBIAAIOLIUXCS OTKPBITUSAX B OMOJIOTMYECKON HayKe;
ponu OMONOTMYECKOM Haykh B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOMH
KapTUHBI MUPA; METOAAaX HAYYHOT O IO3HAHUS;
o OBJIAJICHUE YMEHUSIMU JIOTMYECKHM MBICIHTh, OOOCHOBBIBATH MECTO U pOJib
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTHU JIOJCH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONpeNessTh >KUBble OOBEKTHI B MPHUPOAE; MPOBOAUTH HAOIIOJEHUS 3a
9KOCUCTEMAMU C LENbI0 MX OINUCAHUS M BBIABICHUS E€CTECTBEHHBIX M AHTPOIIOI€HHBIX
MU3MEHEHMIA; HaXOIUTh ¥ aHAJIM3UPOBATh HH(POPMAIUIO O KUBBIX 00BEKTAX;
o pa3BUTHE I[I03HABATENbHBIX HHTEPECOB, HWHTEIUIEKTYAIbHBIX M TBOPYECKUX
CcrocoOHOCTEl OOydJarIMXCs B MPOIECcCe U3YyYEHUsT OHOJOTUYECKUX  SIBICHHIA,
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BBIJIAIONINXCA JOCTH)KEHUH OHOJIOTHH, BOUICANINX B OOIIEUEIOBEYECKYIO KYIbTYPY;
CJIOKHBIX W TPOTUBOPEUYUBBHIX MYyTEH Pa3BUTHS COBPEMEHHBIX HAYUHBIX B3IJISIOB, HIEH,
TEOpUH, KOHIICTIIINH, TUTIOTE3 (O CYITHOCTH U MPOUCXOXKICHUH KU3HH, YSIIOBEKA) B X0/
paboTHI C Pa3IMYHBIMH UCTOYHUKAMHU HH(OpMAIINH;

o BOCIIUTaHUE YOEKJICHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKUBOW TIPHPOJIBI,
HEOOXOIMMOCTH  PAIlMOHATILHOTO MPHUPOJIOIOIB30BaHUS, OEPEeKHOTO OTHOIICHUS K
MPUPOJTHBIM pecypcaM U OKpYKarollehd cpeae, COOCTBEHHOMY 3710pPOBBIO; YBOKEHHS K
MHEHHIO ONMOHEHTA MPH 00CYKIEHUN OMOJIOTHYECKHUX MPOOIeM;

o UCIIOJIb30BAHME  TMPUOOPETCHHBIX  OMOJNIOTMYECKUX 3HAHUW ©W  yYMEHUH B
TTOBCEAHCBHOM JKU3HM JUIS OICHKU TOCICACTBUI CBOCH JEATEIBHOCTH (M JCATCIBHOCTH
JIPYTUX JIOJEH) TI0 OTHOIIEHUIO K OKPYXAIoUeH cpene, 3A0pPOBBI0 IPYTHX JIOJAEH U
coOCTBEHHOMY 37I0pPOBbIO; 00OCHOBaHHUE U COOJIIOICHUE Mep TPO(PIITAKTUKH 3a00JIeBaHU,
OKa3aHWE MEePBOU IMOMOIIY TIPH TPaBMax, COOJII0IEHNE TTPABIIT TTOBEACHUS B TIPUPOJIE.

B mporpammy BKIIOYEHO cojep)kaHWe, HampaBieHHOe Ha (OPMHPOBAHHE Y
00y4Jaromuxcsi KOMIETEHIIMNA, He0OXOAUMBIX Il kKauecTBeHHOTO ocBoeHusi OIIOIT CIIO
Ha 0a3e OCHOBHOT'O OO0IIero 0opa3oBaHUs C MOJYYECHHUEM CpPeaHETo o0Iero oopa3oBaHus;
MPOrpaMMbl  TIOJITOTOBKH  KBATH(PHUIIMPOBAHHBIX PA0OUYMX, CIYKalIUX, MPOrPaMMBbI
MOATOTOBKHM crieruaanucToB cpennero 3seHa (ITIIKPC, IITICC3).

OcBoeHue coepxkaHus yIeOHOU NUCIUIUTMHBI « bruosiorusy obecreunBaeT TOCTHKCHUE
CTYJEHTaMH CIIEAYIOINUX PE3yIbTaTOB:

JAUYHOCNIHbIX.
- C(l)OpMI/IpOBaHHOCTL YYBCTBA TOPAOCTU U YBAKCHUA K HCTOPUU U JOCTHKCHUAM
OTE€YECTBEHHOM OMOJIOTMYSCKOM HAYKH, IMpCaACTaBJIICHUA 0 LICJIOCTHOM

€CTeCTBEHHOHAYYHOU KapTHHE MUPA;

— TMOHUMaHHE B3aUMOCBSI3U U B3aUMO3aBHUCHUMOCTH €CTECTBEHHBIX HAyK, MX BIIMSHHS Ha
OKPYKaIOIIyI0 Cpexy, SKOHOMHUYECKYIO, TEXHOJOTUYECKYI0, COLUUANBHYI0 U ITUYECKYIO
cepbl IesSTeTbHOCTH Y€JI0BEKa;

— CIIOCOOHOCTh HMCIOJB30BaTh 3HAHUS O COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHUHE
Mupa B 00pa3oBaTelbHOM M NpPOo(ecCHOHATBHONW  JESTETbHOCTH; BO3MOXKHOCTHU
WH(POPMAIIMOHHON CPeIbl I 00eCTICUeHUs TIPOIYKTHBHOT'O cCaM0o00pa3oBaHusl;

— BIIQJICHHUE KYJIbTYPOH MBIIUICHHUS, CIOCOOHOCTh K 00OOIICHHIO, aHATIN3Y, BOCTIPUSATHIO
uHpOpManu B OOJACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIETIM U BHIOOpY IyTed ee
TOCTHKEHUS B IPOPECCHOHATBHOM cdepe;

— CIIOCOOHOCTH PYKOBOJICTBOBATHCSI B CBOCH JEATEIHHOCTH COBPEMEHHBIMU MPUHIIUIIAMH
TOJICPAaHTHOCTH, JWAJOra W COTPYAHHYECTBA; TOTOBHOCTh K B3aMMOJCHUCTBUIO C
KoJIJIeraMmu, paboTe B KOJUIEKTUBE;

— TOTOBHOCTBH HCIIOJIb30BaTh OCHOBHBIE METOMBI 3alIUTHl OT BO3MOXHBIX MOCIIEICTBUI
aBapuii, KaTacTpo(, CTUXUIHBIX OeICTBUI;

— oOnagaHue HaBBIKAMU O€30TMacHOM pabOThI BO BpeMs MPOEKTHO-MCCIEA0BATEIbCKON U
HKCIIEPUMEHTAIBHON JESTENbHOCTH, TP UCIIOIB30BAaHUH TaO0paTOPHOTO 000PYAOBAHUS;
— CIIOCOOHOCTh HCIOJB30BAaTh IMPHOOpPETEHHBbIE 3HAHUS W YMEHHS B MPAKTUYECKON
JESITETFHOCTH ¥ TIOBCEHEBHOM XM3HH [T COOIOCHHSI Mep POPMIAKTUKH OTPABICHUH,
BUPYCHBIX M JpYrux 3a0ojeBaHM, CTpPECCOB, BPEIHBIX MPUBBIYEK (KypeHus,
QJIKOTOJTM3Ma, HAPKOMAaHUH ); TPaBHJI TIOBEJICHUS B IPUPOTHON CPEIE;

— TOTOBHOCTh K OKA3aHHIO IE€PBOM MOMOIIM MpPH TPaBMax, MPOCTYIHBIX U JAPYrUX
3a00JIeBaHUSX, OTPABIICHUSX MTUIIEBHIMU TPOTYKTAMH;

MemanpeomMemnblx:

— OCO3HaHHME COIMAJIbHOM 3HAYMMOCTH CBOEU Mpodeccruu/CrennanbHOCTH, o0IagaHue
MOTHBAIIMEH K OCYIIECTBICHUIO TPOPECCHOHAITBHON NeSTENTFHOCTH;



— TOBBIIIEHUE HWHTEIUIEKTYAJIbHOTO YPOBHS B THpolecce M3YYeHHsS OMOJIOTHYECKUX
SBJICHUM; BBIIAIONIMXCA JOCTHKCHHM OWONOTHHU, BOILIEAIIUX B OOIIEYEIOBEUYECKYIO
KYJIbTYpy; CJIOXXHBIX M TIPOTHBOPEUMBBHIX IIyT€H pa3BUTHS COBPEMEHHBIX HAyYHBIX
B3TJISIZIOB, UCH, TEOpUH, KOHLEMNIUI, TUNOTe3 (0 CYLIIHOCTH U MPOUCXOXKIACHUU KU3HH,
YeJI0BeKa) B X07e paboThI C pa3IMYHBIMUA UCTOYHUKAMH HH(DOpMaIny;

— CHOCOOHOCTh OPraHWU30BBIBaTh COTPYAHHYECTBO €IMHOMBIIUICHHUKOB, B TOM YHCIE C
MCTIOJIb30BaHHEM COBPEMEHHBIX HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

— CIIOCOOHOCTH MOHUMATh MPUHIMITBI YCTOWIMBOCTH U MPOJAYKTUBHOCTH KUBOU MPUPO/IBI,
MyTH €€ W3MEHEHHWS TOJ BIMSHUEM aHTPOIOTCHHBIX (AKTOPOB, CIIOCOOHOCTh K
CHUCTEMHOMY aHajJHM3y TJOO0ATbHBIX HKOJOTHYECKHX TPOOIEM, BOMPOCOB COCTOSTHHUSA
OKpY’Karollei cpeibl U palliOHAIBHOT'O UCIIOJIb30BAHUS PUPOTHBIX PECYPCOB;

— yMeHHEe OOOCHOBBIBATH MECTO M POJb OHOJOTHYECKHX 3HAHUM B MPAKTUIECKOU
JESITEIIbHOCTH JIIO/ICH, pa3BUTHN COBPEMEHHBIX TEXHOJIOTUI; ONPEIEISATh KUBbIE OOBEKTHI
B TIPHUPOJE; MPOBOJAUTH HAONIONEHUS 3a DKOCHCTEMAMH C IENbI0 WX ONHCAHHUA U
BBISIBJICHUSI €CTECTBEHHBIX M AHTPOIMOTEHHBIX W3MEHEHHI; HaXOJUTh W aHAIM3UPOBATH
MH(}OPMALIMIO O KUBBIX 00BEKTAX;

— CNHOCOOHOCTh TNPHUMEHATh OHMOJIOTMYECKHME W SKOJIOTMYECKUE 3HaHUS U1 aHallu3a
MPUKJIAJHBIX TPOOJIEM XO03MCTBEHHOM ESITEbHOCTH;

— CIOCOOHOCTH K CaMOCTOSATENIbHOMY TPOBEIEHHUIO HCCIENIOBaHHUM, IOCTAaHOBKE
€CTECTBEHHO-HAYYHOI'0 3KCIEPUMEHTA, HUCIOIb30BAaHUI0 MH(POPMALMOHHBIX TEXHOJOTUHN
JUISL pEeUIeHHs HAYYHBIX U MPO(eCcCHOHAIbHBIX 33]1a4;

— CIMOCOOHOCTh K OIIEHKE JTHYECKUX AaCIEKTOB HEKOTOPBIX HMCCIIEOBAaHUN B 00JIaCTH
OMOTEXHOJIOTUH (KJIOHUPOBAHHE, UCKYCCTBEHHOE OIUIOOTBOPEHHUE);

NpeoOMemHbIxX.

— Cc(OPMHPOBAHHOCTh MPEJCTABICHUH O PONM W MECT€ OHWOJOTHHM B COBPEMEHHOMN
HAy4YHOM KapTHHE MHpa; MOHMMAaHHWE POJIU OMOJOTMHM B (POPMUPOBAHHHM KPYyrosopa M
(YHKIIMOHATLHOM TPAaMOTHOCTH JJIsI PEIICHUS MPAKTUIECKHUX 3a/1a4;

— BJIaJICHHE OCHOBOMOJIATAIONIMMHY TOHATHSAMH U MIPEICTABICHUSIMU O KUBOU MPHUPO/IE, €€
YPOBHEBOW OpraHM3alliii ¥ DBOJIOIHMH, YBEPEHHOE TIOJh30BAHHE OWOJIOTUYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BIAJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO I[IO3HAHUS, HCIOJIb3yeMbIMU TpU
OMOIOTUYECKUX  HWCCIIEIOBAHUAX JKUBBIX OOBEKTOB M  OKOCHUCTEM: OIMHCAHHEM,
U3MEpEeHUEeM, IMpOoBeJeHUEeM HaOIIOJeHUI; BBISIBIEHHE W OIEHKAa AaHTPOIOTCHHBIX
W3MEHEHU B IPUPO/IE;

— c(opMHUpPOBAaHHOCTh YMEHUN OOBSCHATH PE3YJIbTAThl OMOIIOTUYECKHX IKCIEPHUMEHTOB,
pelaTh 3JIeMEHTapHbIE OMOJIOTHYECKHE 3aJa4H;

— c(hopMHPOBAHHOCTh COOCTBEHHOW TIO3MIIMM 10 OTHONICHWIO K OHOJIOrHYeCKOU
uH(pOpMallY, TMOJIYy4aeMOW U3 Pa3HbIX MCTOYHHMKOB, TJIOOATBHBIM SKOJIOTMYECKUM
npobiemMaM U MyTsSM UX PeIIeHusl.

1.4. Ilepeuenv naanupyemwvix pezyiomamoé 00y4eHus no oucuyuniune (nepeyens
dopmupyemvix Komnemenyuii).
He npegycmotpenst



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIATLIAHBI

2.1. O0bem y4eOHOI JMCUMIIIMHBI U BUbI Y4e0HOi1 padoThI

Buj ydyeOHoit paboThI

Oo6vem uacos

MaxkcuMmalibHas yyeOHas Harpy3ka (Bcero) 107
Oo0s3aTenbHasi ayAUTOPHasi yueOHasi HATPy3Ka (Bcero) 72
B TOM 4YHUCJIC:
3aHATHA JICKITUOHHOI'O THUIIAa 48
MIPAKTUYECKUE 3aHATHS 16
J1a00PaTOPHBIC 3aHITHUS 8
CamocTosiTeJibHasi padoTa o0yuarouierocsi (Bcero) 35
TIpoMexyTodHast aTrTecTaIus IK3AMEH

2.2. CTpyKTYpa THCHHUILIHHBI

KoanyecTBo ayiuTopHbIX

4acoB CamocTtos-
IIpakTHuec TeJbHasA
HaunmeHoBaHme pa3aeioB U TeM Bcero KHe 1 paGoTa
Teopernueck
o€ oByuenue Jadopartop- CTydeHTa
Hble (uac)
3aHATHS

Pasnea 1. Yuenue o KileTke 24 12 4 8
Tema 1.1 Xumudeckasi opraHu3aIyst KJISTKH 6 4 2
Tema 1.2 Ctpoenue U GyHKIUH KIETKA 10 4 2 4
Tema 1.3 )Ku3HEHHBIN UK KICTKH 8 4 2 2
Pa3nen 2. Opranusm. PazmHoxeHue u 12 4 4 4
HHIHBHIYAJTbHOE Pa3BUTHE OPraHH3MA
Tema 2.1 Pa3mHOk€eHHE opraHu3Ma 6 2 2 2
Tema 2.2 lHauBuyansHOE pa3BUTHE OpraHu3Ma 6 2 2 2
Pa3zgen 3. OcHOBBI TeHETHKH H CeJTeKIHHI 20 8 4 8
Tema 3.1 OcHOBHBIE yu€HUs O HACTIEACTBEHHOCTH U 12 4 4 4
U3MEHYMBOCTH
Tema 3.2 OcHOBBI CeIeKIUU 8 4 4
Paznen 4. IIponcxoknenne u pa3BUTHE KU3HA

16 8 4 4
Ha 3emiie. DBOJIIONHOHHOE Pa3BUTHE
Tema 4.1 IIpoucxoxieHue U pa3BUTHE )KU3HU HA

8 4 2 2
3emie
Tema 4.2 MUKpPOdIBOJIIONMS U MAKPOIBOJIIOIIHS 8 4 2 2
Paznea 5. IlpoucxoxaeHue 4yeaoBeka 9 4 2 3
Tema 5.1 Autponorenes. UenoBeueckue pacsl 9 4 2 3
Pasnesa 6. OCHOBBI IKOJI0TMHU 16 8 4 4
Tema 6.1 Dxosorust — kak Hayka 6 4 2
Tema 6.2 Buocdepa u yenoBek 10 4 4 2
Pasnea 7. buonunka 10 4 2 4
Tema 7.1 buonuka 10 4 2 4
Bcero no njucuuniute 107 48 24 35




2.3 Temamuueckuil nian u cooepircanue y4eoOHOU OUCYUNTUHDBL

Haumeno Copep:xanue y4eOHOro MaTepuana, NpaKTu4ecKkne padorsl, Oovem | Ypo
BaHUe caMoCTosITe/IbHasl paboTa o0yuaruuxcs, KypcoBasi padora (ecjiu Jacos | BeHb
pasaeon npeaycMOTpeHa) 0cBo
u TeM CHHUA
1 2 3 4
Paznen 2. YueHue 0 KJIeTKe 24
Tema 1.1 Coaep:xkaHue yueOHOro MaTepuajia 4
Xumuueckas 1 | XumMuueckast OpraHu3anust KJIETKH 2 2
opraHmu3anms 2 | Opranu4eckue ¥ HEOPraHUYECKUE BEIISCTBA 2 2
KJIETKH CamocroniTe/ibHasi padoTa 00y4arOUIMXCst 2
Cocrapnenne TabnuIpl «XUMUYECKHE JIEMEHTHI KIIETKH» 2,3
Tema 1.2 Copep:xanue yue0HOro MaTepuaa 4
Ctpoenue n 1| Crpoenue u QpyHKIIMH KIETKH 2 2
byHkuun 2 | OOMCH BelIecTB U MPEBPAIICHUE B KICTKE 2 2
KJIeTKH IIpakTnyeckue (JiabopaTopHbie) padoThl 2
1| CpaBHeHne cTpoeHUs KJIETOK PACTEHUH M dKHUBOTHBIX 2
CamocTosTe1bHAsI pad0Ta 00y4YaroLIuXCs 2,3
IToaroToBKa TOTIOTHUTENHLHOTO MaTepHalia o TeMaM (Ha BBIOOD):
«buocunTes Oenkay, «Kimerodnas Teopusi CTpPOSHUS OpraHu3MoBY, «cTopus 4
U COBPEMEHHOE COCTOSIHHE TEOPHHU KIIETKH.
Tema 1.3 Copep:xaHue yueOHOro MmaTepuasa 4
KusHeHHbIi 1 | KileTku 1 uX pa3HooOpasye B MHOTOKJIETOYHOM OPTraHM3Me 2 1
IHMKJI KJIETKH 2 | Muto3. Ilutoxumes 2 1
IIpakTnyeckue (JiabopaTopHbie) padoThl 2
1 | Buramunsl, pepMeHTHI, TOPMOHBI M IX POJIb B OpTaHU3MeE 2 2,3
CamocTosTe1bHasi padoTa o0y4yaroLuxcst 2
CocraBnenne KoHcIeKTa «BuTaMuHbl, (hepMEHTHI, TOPMOHBI M UX POJIb B
OpPTaHHU3ME».
Paznen 2. Opranusm. PazMHokeHHe U MHAMBHAYAJIbHOE Pa3BHTHE OPraHu3Ma 12
Tema 2.1 Coaep:xkaHue yueOHOro MaTepuajia 2
Pazmuoxenne | 1 ] PasMHOKEHME OpraHu3Ma 2 2
opraHusma IIpakTHyeckue (JiaGopaTopHble) padoThI 2
1 | Pa3MHOKEHHE OPraHU3MOB 2 2,3
CamocTosiTe1bHAsi padoTa o0y4yarouuxcst 2
CocrasiieHne Tabnuipl: « BHIIbI pa3MHOKEHHS.
Tema 2.2 Copep:xanue y4e0HOro MmaTepuaa 2
HWupuBuayans | 1 \ WHnuBuyansHOe pa3BUTHE OpraHU3Ma 2
HOC pasBUTHE IpakTuyeckue (;iaGopaTopHbie) padoThI 2
opranusma 1 ‘ WHauBuyanbHOE pa3BUTUE OpraHu3Ma 2 .
CamocronTe/ibHasi padoTa 00y4aKOIINXCS 2
[ToaroroBka JAOTOJHUTENFHOTO MaTepuala 1o TeMam: « HnuBuyansHoe
pa3BuTHE YenoBeKay, «PenpoaykTuBHOE 310poBbey, «IlocnencTBus BIUSHIS
AJIKOTOJIS1 HA pa3BUTHE denoBekay, «[locieacTBys BIUSHUS HUKOTHHA Ha
Pa3BUTHEC YCTIOBCKaAY, ((HOCJ'IGI[CTBI/IH BJIMAHUA HAPKOTHYCCKUX BEIICCTB HA
pa3BuTHE YenoBeKay, «IlocieACcTBUS BIUSHUS 3arpsA3HEHS CPEIbl Ha
pa3BHUTHE YEJIOBEKa»
Pa3nes 3. OcHOBBI FeHETHKHU M CeJIEeKIHHU 20
Tema 3.1 Coaep:xkanue yueOHOro MaTepuajia 4
OcHoBHbIE 1| T'enernka —HayKa 0 3aKOHOMEPHOCTSIX HaCJIEICTBEHHOCTH U 2 2
YUYeHHUs 0 HM3MEHYHBOCTH.
HACJIeJICTBEH- 2 | XpoMOCOMHasi TeOpHsl HACJIEJICTBEHHOCTH 2 1
HOCTH U IIpakTHuyeckue (J1adopaTopHbie) padoThI 4
U3MEHYIUBOCTH | ] | PerieHHe 2JIEMEHTAPHBIX TEHETHUECKUX 3a/1a4 4
CamocrosTenbHas pa6oTa 00y4aomuXcs 4 2,3
[ToaroroBka AOMOJHUTEIFHOTO MaTepralia 1o TeMam (Ha BBIOOD):
«HacnencreeHHbie 00JIe3HH YEIOBEKA, UX NPUYUHBI U MPOPHIAKTHKA,
«COBPEMEHHBIC MPEICTABICHISI O TCHE U TCHOMEY.
Tema 3.2 Copep:xaHue y4e0HOro MaTepuaia 4
OCHOBBI 1 | T'eHeTHKa — TeopeTHUYECKast OCHOBA CEICKIIUU 2 2
CeJIeKIUH 2 | OCHOBBI CENEKIUH PACTEHHH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB 2 2
CamocTosiTe1bHasi padoTa o0y4yarouuxcst 4
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Koncmekr no teme: «brnorexaonorus — JOCTHUXKCHUS, TIEPCIIEKTUBEI
Pa3sBUTHUA.

Pa3nen 4. IlpoucxoskaeHue u pa3BUTHe KU3HU HA 3emJie. JBOJIOLMOHHOE Pa3BUTHE 16
Tema 4.1 Conep:xanue yue0HOro MaTepuaia 4
Ipoucxoxaen | 1| IpoucxoxaeHue 1 pa3BUTHE )KU3HHU Ha 3eMile. 2 2
ue v pa3BuTHE | 2 | DBOJIOUMOHHOE Pa3BUTHE 2 2
KM3HHM Ha IpakTHueckue (JiaGopaTropHbie) padoThI 2
3emue 1 | Pa3nuyHble TUNOTE3bI O IPOUCXOXKJICHUH XKHU3HU Ha 3emile 2 .
CamocrosiTe1bHasi padoTa 00y4Yaromuxcst 2
Cocrasienne npe3enTanun «Pa3ndaHbIe THIOTE3B! O IPOUCXOXKACHUN XKU3HU
Ha 3emiiey.
Tema 4.2 Conep:xanue yue0HOro MaTepuaa 4
Muxpo3Boiio- | 1| MuKpoIBOIIONHUS 2 1
oM " 2 | MakposBosonus 2 1
MaKpo3BOJIK- | [IpakTHYecKkue (J1a0opaTopHbie) paboThl 2
nus 1| MHoroo0pasue )H1BOTo MHpa Ha 3emiie 2
CamocTosiTe1bHAsI pad0Ta 00y4YaIOLIUXCS 2 2,3
[ToaroroBka AOTIOJHUTEILHOTO MaTepralia 1o TeMam (Ha BbIOop): «IIpudnHbI
BEIMHUpaHUS BUIOBY, «bronornyeckuii mporpecc u OHOIOTHIECKUH perpeccy,
«OsosononHsble uaen XAK.b. Jlamapkay, «H. JlapBuH — 10 U mocey.
Pazpnea 5. IIpouncxosknenne yejioBeKa 9
Tema 5.1 Copep:xanue yue0HOro MaTepuaa 4
AnTponorenes. | 1| Autponoreses 2 2
Yemoseveckne | 2 | YenoBeyeckne pacsl 2 2
pacel IIpakTHueckue (JiaGopaTopHbie) padoThI 2
1| AHaiu3 ¥ olleHKa pa3JINuHbIX TUIIOTE3 NPOUCXOXKICHHS YeJIOBEKa 2 2,3
CamocrosiTe1bHasi padoTa 00y4arouxcs 3
Cocrapnenne TaOnuIel «YemoBedecKne pacey.
Pa3znes 6. OCHOBBI 3K0JIOTHH 16
Tema 6.1 Copep:xaHue yueOHOro MaTepuaia 4
JKoJj0rus — 1 | Dxonorus — HayKa 0 B3aNMOOTHOIICHUSX OPTaHU3MOB MEXKITy COOOH U 2 I
KaK Hayka OKpYy>Karole cpenoit
2 | DKOJIOTHYECKHE CUCTEMBI 2 I
CamocrosiTe1bHasi padoTa 00y4Yaromuxcst 2 .
CoCTaBHTh CXeMy Iepelaud YHEPTUH 1 BEIIeCTB (IIEMOYKa MMTAHNS)
Tema 6.2 Coaep:xkaHue y4eOHOro MaTepuajia 4
Buocdepa n 1 | buocdepa — riobanbHas IKocucTeMa 2 1
4eI0BeK 2 | Buocdepa u yenosek 2 1
IIpakTHyeckue (J1aGopaTopHblie) padoThI 4
1 | Pemenne sKomornyeckux 3amaq 4 2,3
CamocTosTe1bHAs1 padoTa 00y4yaroLuxcst 2
CocCTaBUTH CPAaBHUTEIBHYIO XapaKTEPUCTHKY ITPUPOIHBIX IKOCUCTEM U
arpodKOCHCTEM CBOEH MECTHOCTH
Paznen 7. Buonnka 10
Tema 7.1 Coaep:xkaHue yueOHOr0 MaTepuaja 4
Buonnka 1 | broHNKa KaK OHO W3 HAIPaBJICHWH OMOJIOTHH M KHOCPHETHKH 2 1
2 | TIpuHIMITB ¥ IPUMEPBI UCTIOJIL30BAHKS B XO3SIMCTBEHHO JIESITENbHOCTH 2 1
IIpakTHyeckue (J1aGopaTopHbie) padoThI 2
1 | EcTecTBeHHBIE M HCKYCCTBEHHBIE SKOCHCTEMBI CBOETO paiioHa 2 2,3
CamocronTe/bHasi padoTa 00y4arOIINXCS 4
[Toaroroska K audQepeHIIMPOBaHHOMY 3a4eTy 10 BOIIPOCaM
HUTOro: | 107
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2.4. ConeprkaHue pa3eiioB TUCIUILUTHHBI

2.4.1. 3aHATHA JIeKIIMOHHOI'0 THIIA

Ne
pasne
Ja

HanmenoBanue
pa3nena

CopneprkaHue paszesia

®opma
TeKyIIero
KOHTPOJIsI

2

3

4

Y4yeHue o KIeTKe

Os3HakomyleHHE C OWOJIOTMYECKUMH CHCTEMaMH pPa3HOTO ypOBHS:
KJIETKOW, OpraHu3MoM, HOMNYISIHEH, 93KOCHCTeMOM, Ouochepoil.
Xumudeckass opraHuzanus kKieTkd. CTpoeHHe M (QYHKIHMH KIIETKH.
OOMeH BelecTB U MPEeBpalleHUe YHEPriun B KieTke. JKU3HEHHBIH LUK
KIIETKH.

v, T

Opranusm.
PasmHOXeHHE 1
WHIUBHUyaJIbHOE

pa3BuUTHE

Opranusma

Pasmuosxenne opranmsMoB. [lomoBoe u Gecrionioe pa3sMHOkeHHE. Meio3.
WnpguBuayansHoe  pas3Buthe opraHu3Ma. CXoACTBO  3apofbliieit
Hpe)ICTaBHTeHeﬁ Pa3HbIX I'PYIIIT IIO3BOHOYHBIX KAK CBUACTEILCTBO UX
9BOJIIOLIMOHHOTO  POACTBA. HAWBUAyalbHOE pa3BUTHE dYEIOBEKa.
PenponyktuBHoe  3mopoBbe. IlocnmencTBusti  BAMSHHS — alIKOTOJIS,
HUKOTUHA, HAPKOTUYCCKUX BCIICCTB, 3arpA3HCHUA CPCIAbl Ha pa3BUTHEC
YeJI0BEKa.

P, T

OCHOBBI T€HETHKH
U CEJEKIINHI

OCHOBBHI ~ y4eHHS O  HACIENCTBEHHOCTH H  H3MEHYHBOCTH.
3aKOHOMEPHOCTH M3MEHUYUBOCTH. Hacnencrsennasi, W
TeHOTHITHYECKas, W3MEHYHBOCTb. Mo mndukannoHHas, A
HEHACJIe/ICTBEHHAsl, U3MEHUYMBOCTh. [ eHeTHka uyenoBeka. ['eHeTnka u
MeIULIHA. MarepuaiabHbIe OCHOBBI HACJICICTBEHHOCTH u
U3MEHYHUBOCTH. ['€HeTMKa U JBOJIOUMOHHas Teopus. I[eHeTuka
MOMYJIALUH. OCHOBBI ~ CENeKIMH  PacTeHHWi,  JKHBOTHBIX U
MHUKPOOPTaHU3MOB. BHOTEXHONOTHS, €€ MOCTIKECHHS U TEpPCHCKTHBEI
pa3BUTHSL.

ITpoucxoxaenue
1 pa3BUTHE
JKHU3HH Ha 3eMiie.
DBOJIIOIMOHHOE
pa3BUTHE

IIpoucxoxaeHne M HadajdbHBIC JTalbl PA3BUTUS KU3HM Ha 3eMile.
I'mnoTesst TIPOUCXOKIACHUS JKU3HU. Uzydenne OCHOBHBIX
3aKOHOMEPHOCTEH BO3HUKHOBEHUS, PA3BUTHUS U CYILECTBOBAHUS KU3HU
Ha 3emse. YCIOXHEHHE >KHBBIX OPraHM3MOB B IIPOIECCE HBOIOLUM.
Hcropust pa3BuUTHsI 3BONIONMOHHEIX Uaei. EcrectBennsii oTbop. Ponb
3BOJIFOLIMOHHOTO YUCHHS B (hopmMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYIHOH KapTUHB  MHpa. MukposBoIIonus |
MaKpPOABOJIIOIHSL. BHOOTHYECKH# Tporpece U OMOIOTMYECKUI perpecc.

P, T

[IpoucxoxaeHue
YyeJI0BeKa

AnTponorese3. Opomoouus mnpuMaToB. COBpEeMEHHbIE THIOTE3Bl O
MPOUCXOKJCHAN 4deloBeka. JlokasaTrenbcTBa pONCTBA dYeNOBEKAa C
MIJICKONUTAIOIIMMH ~ JKMBOTHBIMU.  DTambl  SBOJIOLMM  YEJOBEKA.
Yenoseueckue pacel. POACTBO M €AMHCTBO  IPOMCXOXKACHUSA
yesnoBeueckux pac. Kputuka pacusma.

OCHOBBEI
SKOJIOTMH

OKoJIOTHsI — HayKa O B3aMMOOTHOIICHHSIX OpPraHU3MOB MEXAy co00i n
OKpyXKaromieit cpermoil. buochepa — TiobampHas 3KOCHCTEMA.
Buomacca. KpyroBopor BakHEHmMX OWOTEHHBIX OJIEMEHTOB (Ha
npuMepe yriepojna, azora u jap.) B Ouochepe. buocdepa u denosek.
W3menenust B Owmocdepe. IlocrmencTBusi IEATENBHOCTH 4YeNOBEKa B
OKpYyXarolei cpene. BozneiicTBue mpon3BoACTBEHHOM I€ATEIHLHOCTH Ha
OKpPYXKAIOIIYIO cpexy B obmacTu cBoeil Oyaymieit mpodecciu. DKoIorHust
KaK TEOpeTHYeCKass OCHOBAa PAIMOHAJIBHOIO IPHPOJONONIB30BaHUSI U
oxpausl mpupomsl. Hoocdepa. IlpaBuna moBencHus JHOICH B
OKpYXKaloIlel  NpUpPOAHOW  cpere. bepexxHoe  OTHOIIEHHE K
OuosornyeckuM  oObekTaM  (PacTeHHsIM M JKUBOTHBIM M HX
coobmiecTBaM) M MX OXpaHa.

brnonuka

PuoHnka Kak OJHO U3 HANpPaBICHHH OHONOTHH U KHOCPHETHKH.
PaccmoTpenne OmoHHMKOH ocoOeHHOCTEH MOP(O-(hH3HOIOrHYECKOH
OpraHM3aliy JKUBBIX OPraHW3MOB M MX HCIIOJIb30BAHUS ULl CO3IAHHS
COBEpIICHHBIX TEXHHYECKUX CHCTEM M YCTPOWCTB IO aHAJIOTHH C
JKHUBBIMHU CUCTEMAaMMHU..

ITpumeuanue: T — TectupoBanue, P — Hanmcanue pedepata, Y — yctHbIil onpoc, KP — konTpoasHas pabota
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2.4.2. 3aHATHS CEMMHAPCKOIO THIIA

He mpenycMoTpensl

2.4.3. lIpakTnyeckne u Ja00OpATOpPHbIE 3AHATHS

®opMma
Ne HaumeHnoBaHue pa3jiena HaunmeHoBaHHe mMpakTHYecKHUX (J1Ia0OPaTOPHBIX) padoT | TeKyIIero
KOHTPOJIs
1. |Pa3pmen 1. CpaBHEHUE CTPOEHH KJIETOK PACTCHUI U JKUBOTHBIX v, JIP
YHenue o kieTke BuTaMuHbL, (PepMEHTHI, FOPMOHBI U UX POJIb B OPraHHU3ME v, JIP
2. |Pasnen 2. MHauBuyanbHOE pa3sBUTHE OpraHU3Ma P, v
Opranusm. PazmHoxeHue u
PasmHOXeHuE OpraHn3mMoB
WHANBUAYAJIbHOE PAa3BUTHUEC p. v
opraHuzma ’
3 |Pa3gea 3. Pewrenue sneMeHTapHBIX TEHETUYECKUX 3a1a4
OCHOBEI TEHETHKU K CCIICKIIUH HP’ y
4 |Paznen 4. Muoroo6pasue )KMBOro MUpa Ha 3emiie P, v
HpOHCXO)KHeHHe 1 pasBUTHC XKU3HH Paznnanabie rumoTessl o TMIPOUCXOXKACHUH KU3HHU Ha 3emite IIP. vV
Ha 3emJie. DBOJIIOLIMOHHOE Pa3BUTHE >
5 P33Ile.]1 s. Anamms u OIICHKA PA3JINYHBIX T'HIIOTE3 MPOUCXOKACHU V. JIP
IIpoucxosxieHue dYeloBeka YyesoBeKa ’
6 |Pa3ngea 6. Pemenne skonornyeckux 3amaqa
OCHOBBI PKOJIOTUH HP’ y
7 |Pa3gen 7. Buonnka EcTtecTBEeHHBIE M HCKYCCTBEHHBIE 9KOCUCTEMBI CBOETO pailoHa v JIp
2.4.4. Coagep:xaHue cCaMOCTOATEIbHOM PadOThI
Temamuxa pegpepamos
. Knerounas Teopust ctpoeHusi opranu3mMoB. MIcTOpus 1 COBpEMEHHOE COCTOSTHHE.
. Hacnencteennas nndopmaliys u rnepeaada ee u3 MoKOJICHUs B MIOKOJICHHUE.
. [pamMatndeckue CTpaHULbl B UICTOPUU PA3BUTHS T€HETUKHU.
. Ycnexu COBpEMEHHOM TEHETUKH B MEIMLIMHE U 3JPABOOXPAHCHUU.
. Uctopus pazBuTus 3BOIIOIUOHHBIX Uien 1o Y. J[apBuHa.
. «Cuctema npupoasi» K. JInaHes u ee 3HaUeHUE I Pa3BUTHS OUOJIOTHH.
. CoBpeMeHHbIE MPEACTaBICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIOIUH.
. CoBpeMeHHbBIC MPEJICTABICHUS O 3apOXKJICHHHM >KU3HH. PaccMOTpeHHEe U OIleHKa
Pa3JIMYHBIX TUIIOTE3 MTPOUCXOKICHU S
. CoBpeMeHHBIM 3Tanm pa3BUTUS ueloBeuecTBa. YenoBeueckue packl. OnacHOCTh
pacusma.
. Bo3neiicTBue 4enoBeka Ha NOpPUPOAY HaA  pa3IMUHBIX JTalnax pa3BUTHUSA
YeJI0BEUYECKOro 00IIecTBa.
. BiusiHue okpyskarolei cpesibl U €€ 3arpsi3HEHHs Ha Pa3BUTUE OPraHU3MOB.
. Brnusaue kypeHusi, ynoTpeOJeHHUs] ajKorojii U HApKOTHUKOB POJUTEISIMU Ha
SMOpHOHAILHOE pa3BUTHE PeOCHKA.
. Buramunbl, ¢epMeHTHI, TOPMOHBI U HX POJb B opranu3me. Hapymienwst npu wux
HEJIOCTATKE U U30BITKE.
. [IpyunHBI W TpaHULBl YCTOMYMBOCTH OMOC(Epbl K BO3JAECHCTBUIO J1E€ATEIbLHOCTU
JIFOJIEH.
. buoneHo3b! (3KOCUCTEMBI) PA3HOTO YPOBHSI U UX COMOJYMHEHHOCTH B TJ100aIbHOU
sKocucTemMe — ouocdepe.
. BumoBoe wu skomormueckoe pasHooOpa3ue OHOIIeHO3a Kak OCHOBa €ro
YCTOMYMBOCTH.
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® IIoBrilIcHUE MMPOAYKTUBHOCTH (I)OTOCI/IHTe3a B HCKYCCTBCHHBIX JKOJOTHUYCCKUX
CHUCTCMaAx.

. Pa3nnyHble 3K0I0rMYecKre NUPaMHIbl U COOTHOILIEHUS OPraHU3MOB Ha KaXI0M UX
CTYIECHH.

. [Iyth  moBbImIEHWST  OMONOTWYECKOW  MPOAYKTUBHOCTH B  MCKYCCTBEHHBIX
JKOCHCTEMAX.

. Ponb npaBUTENBCTBEHHBIX M OOILECTBEHHBIX JKOJIOTMYECKHX OpraHu3aluii B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

. PannonanbHO€ MCHOJIB30BAaHHE U OXpaHa HEBO30OHOBISEMBIX MPHUPOAHBIX
pecypcoB (Ha KOHKPETHBIX IPUMEPAX).

. OmnacHocTb 1100aIbHBIX HapylleHuil B Ouocdepe. O30HOBBIE «IbIPbI», KUCIOTHbIE
JOK1, CMOTH U UX MPEJOTBpPALIEHUE.

. DKOJIOTMYeCcKue KpU3UChl M HKojormueckue karactpodsl. IlpenorBpamienue ux
BO3HUKHOBEHHMSI.

2.4.5. llepeyeHnb y4eOHO-METOANYECKOTO 00ecredeHusl AJIsl CAMOCTOSITEIbHOI padoThl
00y4YaroIMXCH MO AUCIUIJINHE

CamocTosiTenbHas paboTa oOydaroIIUXCs SIBISETCS BaKHeUIIen dopmoi yueOHO-
MO3HABATEJILHOTO MPOIIeCcca.

OcHOBHasl T1eNb CaMOCTOSATENBLHONH pabOThl NpPH H3YYCHUH JUCIUIUIMHBI —
3aKpENUTh TEOPETUUECKHE 3HAHUS, MOJYyYEHHBIC B XOJ[ JICKIIMOHHBIX 3aHATHH, a TaKkKe
chopMupoBaTh MPAKTUUECKUE HABBIKH IMOJTOTOBKH B 00JIaCTH OMOJIOTHH.

CaMocTosTenbHas paboTa B MPOIECCe OCBOCHUS JTUCIMILTAHBI BKIFOYACT:
-M3y4YEHHE OCHOBHOM U JIONIOJIHUTEIbHON JINTEPATYPHI 10 KYPCY;

-CaMOCTOSATENIbHOE N3yUYE€HHE HEKOTOPHIX BOIMPOCOB (KOHCIIEKTUPOBAHUE);

-paboTy € 3JIEKTPOHHBIMU YU€OHBIMU PECYPCAMU;

-U3y4CHHE MaTEPHAJIOB MEPUOTUICCKON TTeUaTh, UHTEPHET PECYPCOB;
-IIOJITOTOBKY K TECTUPOBAHUIO;

-IIOJITOTOBKY K MPAKTHYECKUM U JJTaOOPATOPHBIM 3aHSATHSM,
-CaMOCTOSTEIIFHOE BHITTOTHEHHUE TOMAITHUX 33 TaHUM,

-IIOJITOTOBKY pedepara (IoKkIaaa, 3cce) Mo 0THOM U3 MpoOJIeM Kypca.

HaumenoBanue Ilepeuenb yueOHO-MeTOAMYECKOT0 O0ecniedeHusl AUCUMILIMHBI 10 BbINOJIHEHHUIO
pasnea, TeMbl CaMOCTOAITEJILHOH PadoThI
Paznen 1. Kamenckuii, A.A. buonorus: O6mas ouomorus. 10-11 kmacesr: yue6rux/ A.A. KameHckwid,

Y4yeHue 0 KIeTKe

E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

Bepxomentesa, 0. bromnorus ¢ ocaHoBamu skonorun: yaebHoe mocobue / FO. Bepxomenmnesa.
- Openoypr: OI'Y, 2013. - 146 c. - [DnekrponHslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Paznmen 2.
Opranusm.
Pasmuoskenune u
WHIAWBHYATEHOC
pa3BHUTHE OpraHU3Ma

Kamenckuii, A.A. buonorus: O6mas omomorus. 10-11 kmaceer: yue6rux/ A.A. KameHckwid,
E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

Bepxomrentesa, 0. bronorus ¢ ocHoBamu skonorun: yaebHoe mocobue / FO. Bepxomenmesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Daekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Paznen 3.
OCHOBBI T€HETHKH 1
CENEKLHAN

Kamenckuit, A.A. buonorus: O6mas ouomorus. 10-11 kmaccer: yue6nux/ A.A. KameHckwid,
E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

Bepxomrentesa, 0. bronorus ¢ ocHoBamu skonorun: yaebHoe mocodue / FO. Bepxomenmnesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Daekrponnslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Paznea 4.
IIpoucxoxnenue u
pa3BUTHE XU3HHA Ha
3emiie. DBOIIOLMOHHOE
pa3BUTHE

Kamenckuit, A.A. buonorus: O6mas ouonorus. 10-11 kmacesr: yueOHuk/ A.A. KameHckwid,
E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

Bepxomrennesa, 1O. buonorus ¢ ocHoBamu sxonorun: yuebnoe nocodue / F0. Bepxomennesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Daekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368
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Pa3nea 5. Kamenckuii, A.A. bruonorus: O6mas ouonorus. 10-11 kmacesr: yaeounk/ A.A. KameHckwid,
IIpoucxoxaenue E.A. Kpukcynos, B.B. Ilaceunuk.- M.: Ipoda, 2015.- 368c.

YeJoBeKa Bepxomrentesa, 0. bronorus ¢ ocHoBamu skonorun: yaebHoe mocobue / FO. Bepxomenmnesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Dnekrponnslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Pasgen 6. Kamenckuii, A.A. buonorus: O6mas ouonorus. 10-11 kmacesr: yaeornk/ A.A. KameHckwid,
OCHOBBI 9KOJIOTHH E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

Bepxomentesa, 0. buonorus ¢ ocaHoBamu skonorun: yaeOHoe mocodue / 0. Bepxomenmnesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Daekrponnslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Kamenckuii, A.A. bruonorus: O6mas ouonorus. 10-11 kmaccrr: yueOruk/ A.A. KameHckwid,
E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

Pasznen 7. buonunka Bepxomrentesa, FO. bronorus ¢ ocHoBamu skonorun: yaebHoe mocodue / FO. Bepxomenmesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Daekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

KpoMe mnepeduciieHHbIX HMCTOYHMKOB OOYYalOLIUMHCS MOXKET BOCIOJIb30BaThCs
MOUCKOBBIMU CHCTEMaMH ceTu MIHTepHeT 1o TeMe caMOCTOATENbHOM paboThl.

JIis OCBOEGHMSI TUCHUIUIMHBI U CAMOCTOSITEJIBHOT'O BBIMIOJHEHUS MPEIyCMOTPEHHBIX
y4eOHON MporpaMMoOil Kypca 3aJaHhii MOXET OBITh HCIIOJIb30BAHO Cieayolnee y4eOHO-
METOJMYECKOE 0OecIeUeHHe:

- METOJUYECKIE PEKOMEHIAINH K BBITIOJHEHUIO MPAKTUYECKUX U TaOOpaTOPHBIX padoT;
- METOJIMYECKHE PEKOMEH/IAIIMM K CAMOCTOATEIbHON padoTe.

Hauanom opranmsanmu 1r000i caMOCTOSTEIHHON pabOTHl TOMHKHO OBITH TPUBHUTHE
HaBBIKOB M YMEHHMI TpaMOTHON paboThl ¢ y4eOHOW M HaydyHOW JUTEpaTypoil. DTOT
MpOIeCC, B TEPBYIO OYepe/ib, CBS3aH C HAXOXKIEHHEM HEOOXOIMMOM MJisi YCIIEITHOTO
OBNIAJICHUsI y4eOHBIM MarepuajsoM Juteparypoil. OOyuwarommiics JOMKEH YMETb
MOJIb30BaThCs (POHAaMU OUOTMOTEK U CIIPAaBOYHO-OMOIMOrpaduuecCKUMHU U3AaHUSIMH.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI' TN

Jnis  peanuzanuu KOMITETEHTHOCTHOTO MoJIxo/la  TMpeaycMaTpUBaeTCs
WCIIOJIb30BAHME B y4ECOHOM TIPOIECCE AKTHUBHBIX M WHTEPAKTHUBHBIX (OPM TPOBEACHUS
ayTUTOPHBIX W BHEAYJUTOPHBIX 3aHATHUH C 1EIbl0 (DOPMHUPOBAHUS U  PA3BUTHS
MpoQeCCHOHATBHBIX HABBIKOB 00YJaIOIINXCS.

B nporiecce mpemnogaBanus MPUMEHSIOTCS 00pa30BaTEeIIbHBIE TEXHOJIOTHU PA3BUTHS
KPUTHUYECKOTO MBITIICHUS.

B yueGHOM mporecce HapsAay ¢ TPaIMIMOHHBIMH  00pa3oBaTEIbHBIMU
TEXHOJOTUSIMA  MCHOJB3YIOTCSA  KOMIBIOTEPHOE  TECTHUPOBAaHUE,  TEMaTHYECKUE
MIPE3EHTAIUN, HHTCPAKTUBHBIC TEXHOJIOTHH.

3.1.00pa3oBaTe1bHbIC TEXHOJOTHH NP NPOBEACHUH JICKIUH

Ne HaunmenoBanmue Buael npuMensieMbIX 00pa3oBaTeIbHBIX Koo
paszena paszena TEXHOJIOTuil yac
1 2 3 4
1 YdeHue o KiIeTke AynnoBu3yanbHasi TEXHOJIOTHS, 12
KPYTJIBIH CTOJ
2 Opranusm. PasMHOXKEHUE U UHIUBUYalIbHOE AynuoBu3yalibHast TEXHOJIOTHS, 4
pa3BUTHE OpraHU3Ma IpoOIeMHOE U3JI0KEHNE
3 OCHOBBI TCHETHKH U CEJICKINN AynnoBu3yanbHasi TEXHOJIOTHS, 8
) poOIIeMHOE N3JI0KEHNE
4 INpoucxoxaeHue u pa3BUTHE KU3HHU HA AynuoBu3yalibHast TEXHOJIOTHS, g+
) 3emie. po0bJIeMHOE H3JI0KEHHE
5 [IpoucxoxeHue dvenoBeka AynnoBu3yanbHas TEXHOJIOTHS, 4
JIEKIUS - JUCKYCCHSI
6 OCHOBBI 3KOJIOTUH AynuoBu3yalbHas TEXHOJIOTHS, g

KpYIJIBIA CTOJI

AyI[I/IOBI/ByaJ'ILHaﬂ TCXHOJIOI'M4,

7. Buonuka 4+
npecc-KoHpepeHus

Hroro no kypcy 48

B TOM YHCJIC MHTEPAKTUBHOE 00ydeHne™® 16*

3.2.00pa3oBaTe/ibHbIe TEXHOJIOTUH NP MPOBEACHUM NPAKTHYECCKUX 3aAHATHI U
J1adopaTopHBIX padoT

Ne Tema 3andatus Buapl mpumeHseMbIX 00pa3oBaTeIbHbIX Koux
TEXHOJIOTHH uac
1 |Jlaboparopnas pa6ora Nel Huckyccust 1o TeOpeTUueCKUM BOIPOCaM. 2
CpaBHEHHE CTPOSHHSI KJIETOK PACTCHUI M )KUBOTHBIX | BrimonHeHne 1abopaTopHON paboThI
2 |JlaGopaTopHas paGora Ne2 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2
Buramunbl, ¢epMeHTB, TOPMOHBI W WX pOJb B |BeimonHeHune mabopatopHOH pabOTHI
Opranusme
3 |IIpaxkTtuyeckas pa6ora Nel J¥cKyccHs 1o TEOPETHIECKUM BOTIPOCAM. 2*
WHnuBuyasHOE pa3BUTHE OpraHu3Ma Pewrenne cuTyaTMBHBIX M ITPOU3BOICTBEHHBIX
3a1aq
4 |IIpakTu4yeckas paGora Ne2 Jluckyccust o TeOpeTUYECKUM BOIIPOCaM. 2%
Pa3zmHOKEHIE OpraHn3MOB Pemenne cuTyaTUBHBIX M ITPOU3BOACTBEHHBIX
3a1aq
5 |IIpakTtuyeckasi padora Ne3 JycKyccus o TEOPETUYECKUM BOIIPOCAM. 4
Pemrenne aeMeHTapHBIX TEHETHUECKHUX 337124 Pemenue 3a1au MajgbpIMU rpynnaMu
6 |IpaxTnyeckas padora Ned JycKyccus o TEOPETUYECKUM BOIIPOCAM. 2*
MHoroo6pasue >KMUBOT0 MUpa Ha 3emJie Pemenue 3a1au MajgbpIMU rpynnaMu
7 |IpaxTnyeckas padora NeS JycKyccus o TEOPETUYECKUM BOIIPOCaM. 2
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PazmuuHbIe THITOTE3bI O MPOUCXOKICHUH KU3HH Ha
3emie

Pemenne 3amaq mansiMu rpynmnamMu

8 |JlaGopaTopHasi padora Ne3 JMcKyccHs 0 TEOPETUYECKUM BOIIPOCAM. 2
AHaJM3 U OLICHKa Pa3InYHBIX THIIOTE3 BrinosiHenue 1abopaTopHOi paboThI
MIPOUCXOXKICHUS YeTIOBEKa

O | IIpaktuyeckas padora Ne6 Huckyccust 1o TeOpeTHUeCKUM BOTIPOCaM. 4
Pemenne 3kosorumuecknx 3aaad Pemenne 3aaq MaabpIMy TpynnaMu

10 |JIabopaTopHasi pa6ora Ned Jurckyccust o TEOpETHUECKHMM BOIIPOCaM. 2*
EcrecTBeHHBIE 1 HCKYCCTBEHHBIE 3KOCHCTEMBI CBOETO | BhInoHeHHe 1abopaTtopHO paboThI
paiioHa

Hroro no kypcy 24

B TOM YHCJIe HHTEPAKTHBHOE 00ydeHne™ 8*
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4. YCJIIOBUA PEAJINZALIUU TPOTPAMMBI INCHUTIJIMHBI

4.1. Mamepuanvho-mexnuueckasn 6a3a, He0OX00UMAs 01 OCYULECMBTIeHUS
o0pazoseamenbHo20 npoyecca no OuCUuUnIuUHe
Peanuzanusa yyeOHol nucuuruinHbl buonorust TpeOyeT Hanuuus yueOHOro KkabuHera
JUISL IPOBE/ICHUSI TEOPETUYECKUX, IPAKTUYECKUX 3aHATUHN U 1a00paTOPHBIX padoT.
Peanu3anus y4eOHOM AMCIMIUIMHBI OCYIIECTBISIETCS B CIIEIUAIIEHO 000PYI0BaHHOM
KaOMHETe eCTECTBEHHOHAYUHBIX AUCHHUIUIMH, KOTOPBIN BKIIOYAET B ceOs:
MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEINAIIPOCKTOP U SKpaH),
KOMIIBIOTED,
JIOCKa ydeOHasl,
yaeOHast MeOeb.

YuedHo-MeTOoAMUECKOE 00ecTeueHne

Pabouas yuebnast mporpamma

Y4eOHuKH

Metoaunueckue pa3pabOTKH K 3aHITHSIM
JlnmakTHyecKuil pa3aaTOuHbld MaTepuail
Kaprouku-3aianusi, TECTOBBIC 3a/IaHUS
JleMOHCTpaloOHHbIE MaTepUabl (MYyJIbIUMEANITHBIC TTPE3ECHTAIINH, BUICO(UIHMBI)
KommiekT yueOHO-HATIAIHBIX TOCOOUH 110 OMOI0TUH
Kommiekt mopTpeToB 610I0T0B

KoMmiekT 1eMOoHCTpallMOHHBIX TPHOOPOB

KoMIIEeKT 3J1IeKTPOHHBIX YUEOHBIX TOCOOUM

4.2 Ilepeuenv nHeod6X00UM020 NPOZPAMMHO20 0becnedenus

1. 7-zip (uuensus Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (unien3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (aumensust -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)
5. Free Commander (mumensus -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%bd%d0%b7%d0
%b8%d1%81/)

6. Google Chrome (nuuensus -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoO01HOM J0CTYIIC)

8. Mozilla Firefox_(nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM U glOHO.JIHI/ITEJII)HOFI YUYEBHOM
JIATEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUSI JUCIHUTLINHBI

5.1. OcHoBHas TUTEpPaTYypa

1. buonorus: yueOnuk u npaktukym s CIIO / B. H. Speirun [u ap.] ; mox pen. B.
H. SApeiruna. — 2-e uzn. — M. : UsparensctBo FOpaiit, 2017. — 453 ¢.  — URL:
https://biblio-online.ru/viewer/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC#page/l

5.2. lonojiHUTEIbHAA JIUTEPATyPa

1. Bepxomenuesa, FO. buonorust ¢ ocHoBamu 3Koy0ruu: yueOHoe nocoodue /
10. BepxomennieBa. - OpenOypr: OI'Y, 2013. - 146 c. - [DnexkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book_view_red&book id=259368

2. Tepemos, A. B. buonorus. buonornueckue cucreMsl 1 mporecchl. 10 kimacce.
VYriyonenuslit ypoBenb: yueOHuk / A. B. Tepemos, P. A. Iletpocosa. - 5-e u3a., ctep. -
Mocksa : Muemo3suna, 2015. -399 ¢c. 2

3. Tepemos, A. B. buonorus. buonornueckue cuctemsl 1 miporiecchl. 11 kimacce.
Yriyonenusiii ypoBenb / A. B. Tepemos, P. A. [Terpocora. - 5-¢ u3x., crep. - MockBa
: Muemo3suna, 2015.-400c. 2

4. Kamenckuii, A.A. buonorusi: O6mias 6uonorus. 10-11 knaccel: yaeoHuk/ A.A.
Kamenckuit, E.A. Kpukcynos, B.B. Ilaceunnk.- M.: lpoda, 2015.- 368c. 10

5. Orronxkuid, I'. I1. EcrectBo3nanue : yueOHUK u npaktukym st CI1O / T'. T1. OTroukwuii ;
nox pen. I'. H. Ky3smenko. — M. : U3natensctBo FOpaiit, 2017. — 380 ¢. —URL:
https://biblio-online.ru/book/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A

5.3. [lepuoanyeckne U31AHUSA

1. U3BecTus BhicnX yueOHbIX 3aBeieHU. CeBepo-KaBka3zckuii peruoH.

Cepus: EctecTBennblie Hayku - Hayunas snextponnas 6ubnmoreka  «eLIBRARY.RU. -

URL.: http://elibrary.ru/title_about.asp?id=7362

2. BectHuk Anpireiickoro rocygapctseHHoro yuusepcurera. Cepus 4: EcrecTBeHHO-

MaTeMaTH4ecKue U TexHuueckue Hayku- URL:

http://e.lanbook.com/journal/element.php?pl10_id=2351

3. Cpennee npodeccuoHalbHOE 00pa3oBaHUE

4. TlpodeccuonanpHoe oOpa3zoBaHue B coBpeMeHHOM Mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_1d=2399

5.4. TIlepedeHb pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTEpHET», HEOOXOAMMBIX /IJIsl 0CBOEHHS AUCIIUTLIMHbI

1. OBC «YuuBepcurerckas ouommoreka ONLINE». — URL: www.biblioclub.ru

2. OBC m3narennctBa «Jlans». — URL: https://e.lanbook.com

3. OBC «Opaiit». — URL: http://www.biblio-online.ru/

4. DOnextpoHHbIN kaTanor Hayunoii 6ubiamorexu Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnekTponHas oudaroTeka «M3marenbckoro goma «I peOCHHUKOBY -
URL:www.grebennikon.ru

6. Hayunas snekrponnas oubimnoreka (HOb) «eLibrary.ru». - URL:http://www.elibrary.ru
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7. Ba3el nanusix kommnanuu «Mct Beroy. - URL:http://dlib.eastview.com

8. Jlekropuym TB». - URL.: http://www.lektorium.tv/

9. HarmmonanbHas snektponHas oubmmoreka «HOby. - URL:http://H36.pd/

10. KubepJlennnka: HayuHas 3JaekTpoHHas oudmunoreka. — URL: http://cyberleninka.ru/

11. EnuHOe OKHO AocTyma K o0pa3oBaTelibHbIM pecypcam : henepaibaas MC cBoboaHOTO
nocryma. — URL: http://window.edu.ru.

12 CnpaBouno-mpaBoBas cuctema «Koncynerant [Tiroc» - URL  http://www.consultant.ru
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6. METOAUYECKUE YKA3AHUSA JJIA OBYYAIOIUXCA ITO OCBOEHUIO
JANCIUITJIMHBI

Huciumuinna  «buonorus» HalelneHa Ha TMOJyd€HHE 3HAaHMM B 00JacTH
€CTCCTBEHHOHAYYHBIX JTUCIIUTLIINH.

C TOUYKHM 3peHUs HCIONB3YEeMbIX METOJIOB JIEKIIUU IMOAPA3NEISAIOTCS CIEAYIOINUM
oOpazoM: uH()OPMAIMOHHO-O0BSICHUTENbHAS JICKIMs, T[OBECTBOBATEIbHAS, JICKIIUS-
Oecena, mpobeMHas JEKIHUS U T. 1.

OOy4eHHE  CTYICHTOB  OCYIICCTBISICTCS IO  TPAAMIIMOHHOM  TEXHOJIOTUH
(JIGKITMOHHBIN MaTepuay, MPAKTUYECKUE W JTa0OpaTOpHBIC 3aHSITHS, CAMOCTOSTEIHHBIC
paboThl) C BKIIFOUEHUEM WHHOBAI[MOHHBIX 3JIEMEHTOB.

YcTHOE M3N0KeHNe yaeOHOro MaTrepralia Ha JISKIHMH JODKHO KOHCTIEKTHPOBATHCS.
CaymaTe JeKIUI0 HY)KHO YMETh — MOJJEPKUBATh CBOE BHUMAHHE, MOHATh U 3alIOMHUTH
YCJIBIIIIAHHOE, YJIOBUTH Tay3bl. B mporiecce M3I0KeHHs peroaaBaTesieM JICKITUU CTYICHT
JIOJDKEH BBISICHUTH BCE HETOHSTHBIE BOMPOCHI. 3alHCHIBATh COJEP’KAHUE JICKIIUU HYKHO
00s13aTEeIILHO — 3aMKCH IIOMOTAOT MOICP)KHUBATh BHUMAHHUE, CIIOCOOCTBYIOT MTOHUMAaHHUIO
W 3allOMUHAHUIO YCIBIIMIAHHOTO, MPUBOJUT 3HAHWE B CHUCTEMY, CIIYXKAT OIMOPOM s
nepexoa K 0osiee rirydbOKOMY CaMOCTOSITEIBHOMY U3YyUYEHUIO MPEMETA.

Meroanueckne peKOMEHIAMHU 10 KOHCIIEKTUPOBAHUIO JIEKIUI:

— 3aIUCh JIOJKHA OBITh CUCTEMHOM, MPEACTABIATH COOOM COKpalll€HHBIN BapUaHT
JeKnuu  mpernonaBatens. HeoOxogumo — ciymiark, OOMyMBIBaTh W 3allACHIBATH
OJTHOBPEMEHHO;

— 3amuch BENETCA OYEHb OBICTPO, UYETKO, IO BO3MOKHOCTH KOPOTKHUMH
BBIPAKEHUSIMU;

— HE TpeKpaIias caynarh MperoaBaTeis, Hy)KHO 3allMChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Helnb3st 3anmuchiBaTh cpa3y k€ BBICKA3aHHYIO MBICIb MIPEToAaBaresis, cleayeT eé
MOHATH W IMOCJIE 3TOr0 KPaTKO 3alucarh CBOMMH CJIOBAMH WJIM CIIOBAaMU IpETofaBaTelis.
BaxxHo, 4T0OBI B HEll HE OBLT MOTEPSIH OCHOBHOW CMBICH CKa3aHHOTO;

—HMMEHa, JIaThl, HA3BaHUS, BBIBOJIBI, OIIPE/ICIICHHS 3aITUChIBAIOTCS TOYHO;

—cleayeT oOpaTuTh BHUMaHHE Ha OQopmieHHE 3amucH Jekuud. s Kxaxmoro
npeaMeTa 3aBofauTcs o0mas Tetpaab. OTIMYHBIM OT OCTAJILHOTO IBETA CJIEIYET BBIICIATh
OT/ACJIbHBIE MBICIIM ¥ 3arojOBKH, COKpAamlaTh OTJEIbHBIC CIIOBA W MPEIOKEHUS,
UCIIONIb30BaTh YCIIOBHBIE 3HAKH, OYKBBI JIATHHCKOTO U TPeYecKoro andaBUTOB, a TaKXKe
HEKOTOPbIC MPUEMBI CTEHOTpahUUIECKOTO COKPAIIICHHS CIIOB.

[IpakTdeckue 3aHATUS 110 TUCHUTITHHE « BHOTOTHS» MPOBOAITCS 110 CXEME:

- YCTHBIH, IMOO MUCbMEHHBIN OMPOC MO TEOPUH B HaYase 3aHATHS;

— pEIICHHE MPAKTUYECKUX 3a71a4d MTOCTABJIICHHBIX MTEPE/T CTYICHTOM;

— WHIUBUyadbHBIC 3aJaHus Uil TMOATOTOBKA K  TPAKTHUYECKUM U
1ab0pPaTOPHBIM 3aHITHSIM.

[{enp MPaKTUYECKOTO 3aHSATHS - HAYYHTH CTYJICHTOB NMPUMEHSATH TCOPETHUYCCKUE
3HAHUS MPU PEIICHUU MPAKTUYECKUX 33]1a4 Ha OCHOBE PEAIbHBIX JTAHHBIX.

Ha npakTudeckux 3aHATHSAX MPeo0Ia1atoT CAeAYIOINe METO/IbI:

—  BepOayibHBIE (Tpe0bIaTar0IIIM METOIOM JOJHKHO OBITh OOBSICHEHHE);

— MpakTu4Yeckue (MMChMEHHBIC 3/IaHUWs, MOATOTOBKA pedeparoB, 3aJaHus C
ucnoas3oBanueM 1K u mp.)

BaxxHbIM 17151 CTyZEHTA SIBISIETCSI YMEHHE PAlMOHATIBHO MOAOUPATh HEOOXOAUMYIO
yu4eOHYI0 JHTEepaTypy U YMEHHUE II0JIb30BAThCsl MPHUOOPETEHHBIMU MPaKTUYECKUMU
HaBBIKAaMH TIpH paboTe ¢ TPOrpaMMHBIMU cpeicTBaMu. OCHOBHBIMHU JIUTEPATYPHBIMU
MCTOYHUKAMM SIBIISIFOTCSI:

— oubmmoreuynsie Gpouabl punuana Kyol'V;
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— DJIEKTpOHHAs OMOIMOTEYHAs cUCTeMa «Y HUBEPCUTETCKasi OMOIMOTEKA OH -JTaiiH»;

— 3JIeKTpoHHast OubanoreuHas cuctema M3narenscrBa «Jlauby.

[Tonck kHUT B OMONMMOTEKE HEOOXOOUMO HAYMHATH C M3YYCHHUS HPEIMETHOTO
KaTajora M CO3/1aHusl CIUCKAa KHUI, MOCOOMH, METOAMYECKHX MAaTepHajioB IO TeMe
M3yYCHUSI.

[TpocMOTp KHUIM HAaYMHAETCSA C TUTYJBHOTO JMCTA, CAEAYIOUIEro MOCie OOJIOXKKH.
Ha HEM O0OBIYHO TOMEMmAIOTCS BCE OCHOBHBIC JAaHHBIC, XapaKTePH3YIOIIWE KHHUTY:
Ha3BaHUE, aBTOp, BBIXOJAHBbIC JlaHHBbIC, MaHHbIE O Tmepeusganuu u T1.7. Ha oGopore
TUTYJIBHOTO JIUCTa AA€TCS AHHOTAIMS, B KOTOPOH YKa3bIBaeTCSI TeMaTHKa BOIPOCOB,
OCBEUIEHHBIX B KHHUTE, OMpEAEIsieTCsl KPYyr 4WTaTesei, Ha KOTOPBI OHa pacCYUTaHA.
Bonbuioe 3HaueHuMe HMeEET NPEJUCIOBHE KHUIHM, KOTOPOE 3HAKOMMT YHUTAaTens C
JUYHOCTBIO aBTOpPA, HMCTOPWEH CO3MaHMsl KHHUTH, PAcKpbiBaeT cojaep)kanue. I[Ipoums
OpPEUCIOBUE M IOJY4YHMB OOIee MNPEJICTaBI€HUE O KHUIe, CleIyeT OOpaTUThCS K
ornapneHunio. OryiaBJeHHe KHUTH 3HAKOMHT 00y4aeMoro C COJEp)KaHHUEeM U JIOTUIECKON
CTPYKTYpON KHHUTH, [O3BOJIIET BBIOpAaTh HYXHBIA MaTepual Ui usydeHus. ['ox uznanus
KHATH TIO3BOJSIET CYIOWTH O HOBM3HE Marepuana. Yem dame KHATa H3AAETCA, TEM
OOJBIIYI0O LIEHHOCTh OHA MpEJCTaBisAeT. B KHUre MOryT OBbITh IpUMEYaHHs, KOTOpbIE
coJepXkaT pas3UyHble JONOJHUTEIbHBbIE CBeAcHUA. OHM Ie4aTaroTCs BHE OCHOBHOI'O
TEKCTa U Pa3bACHAIOT OTAENbHBbIE BOMpochl. lIpenmeTrHple u andaBUTHBIE yKa3aTenu
3HAYUTEJIBHO 00JEeryaroT MOBTOPEHHUE M3JIOKEHHOIO B KHUTE MaTepuaia. B KoHIle KHUTH
MOKET pAacIoyiaratbCs BCIOMOTaTeNbHBIM Marepuad. K HeMy OOBIYHO OTHOCSTCS
MHCTPYKLINHU, IPUITIOKEHHS, CXEMBbI, CUTYallUOHHBIE 3a/1a4H, BOIPOCHI JIJIs1 CAMOKOHTPOJIS U
T.JI.

JUis mydiero mpencTaBiIeHUs U 3allOMHMHAHMS MaTepuaja 1efecooOpa3HO BECTH
3aMHCH W KOHCTIEKTHI Pa3IMIHOTO COACPIKAHUSA, @ IMEHHO:

— MIOMETKH, 3aME€YaHMs, BbIJIEJICHNUE TIIAaBHOTO;

— TUIaH, T€3HCHI, BEITUCKH, [IUTATHI;

— KOHCHEKT, pabouas 3anuch, pedepar, JOKIad, JEKIHs U T.1I.

YuraTh y4eOHUK HEOOXOAMMO BIYMYHMBO, BHHUMATEIHHO, HE MPOIyCKas TEKCTa,
CTapasiCh MOHATH KaXIylo ¢pa3y, OMHOBPEMEHHO pa30Oupas MpUMEpHI, CXeMbl, TaOIHIIbI,
PHUCYHKH, IPUBEAEHHBIE B yUeOHHUKE.

OmauM W3 BaXHEUIIMX CPEJCTB, CHOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUU,
SBJIIETCS] KpaTKasl 3alMCh POYUTAHHOTO MaTepHraia — CocTaBlIeHHe KoHcnekTa. KoHcnekT
— 3TO KpaTKOE CBSI3HOE W3JIOKCHHUE CONEp)KaHUs TEMbl, YUeOHHMKA WA €ro 4acTH, 0e3
MOJIpOOHOCTEH M BTOpOCTENEeHHBIX AeTaneil. [lo cBoelt cTpykType u mociaenoBaTeIbHOCTH
KOHCTICKT JTOJDKEH COOTBETCTBOBATH IUIaHy yueOHHKaA. [103TOMy Ba)KHO CHadana COCTaBUTh
IUTaH, a TIOTOM MHUCaThb KOHCIEKT B BHJE OTBETa Ha BOIpPOCH IU1aHa. Ecnu yueOHUK
pa3zaenéH Ha HeOOJIbIIME 03arJIaBJICHHbIE YaCTH, TO 3ar0JIOBKM MOYKHO paccMaTpUBaTh Kak
MYHKTHl TJIaHA, a W3 TEKCTa KaXIOW YacTh CIEAYeT 3alucaTh T€ MBICTH, KOTOPHIE
PacKpbIBAIOT CMBICII 3ar'0JIOBKA.

TpeOoBaHUs K KOHCIIEKTY:

— KpaTrKOCTb, CXKATOCTh, 11eJIECO00PAa3HOCTh KaXKJI0TO 3alIUCHIBAEMOTO CJIOBA;

— COZIEP)KaTEeNIbHOCTh 3alliCH - 3alMChIBAEMbIE MBICIH CIEAyeT (pOpMyaupoBarh
KpaTko, HO 0e3 ymepba mis cmbicia. OObEM KOHCIEKTa, Kak TMPaBUIIO, MEHBIIE
M3y4yaemMoro Tekcra B 7-15 pas;

— KOHCIIEKT MOXKET OBbITh KaK MPOCTHIM, TaK U CIOXKHBIM MO CTPYKTYpe — 3TO
3aBHCUT OT COZIEP’KAHUSI KHUTH U 1IeJIU €€ N3y4eHUsl.

MeTtoanueckne peKOMEHAANN 110 KOHCTIEKTUPOBAHUIO:

— MIpPEeXJEe YeM HayaTb COCTaBJATh KOHCIIEKT, HYXHO O3HAKOMUTHCS C KHHUIOMH,

MPOYNTATh €€ CHaJasa /10 KOHIIA, MOHATh IPOYUTAHHOE;
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— Ha OOJIOKKE TEeTpajau 3alMCHIBAIOTCS HA3BaHWE KOHCIIEKTUPYEMON KHHTU U MM
aBTOpA, COCTABJISIETCA TJIaH KOHCIIEKTUPYEMOTO TECTa;

— 3alMCH JIydlle AelaTb MpU MPOYTCHHH HE OJHOrO-ABYX al3aleB, a LEIoro
naparpacda Wiy IJaBbl;

— KOHCIEKTUPOBAaHUE BEJETCA HE C LIETbI0O MMETh ONpPENEIEHHBIA 3amuCcH, a U
Oosiee TOJHOTO OBJIAJCHHUS COJIEPKAHUEM M3Yy4aeMOro TEKCTa, IMO3TOMY B 3alMCax
OTMEUAETCsl M BBIICIAETCS BCE TO HOBOE, HUHTEPECHOE M HYKHOE, YTO OCOOECHHO
IIPUBJIEKJIO BHUMAHUE;

— Jocie TOro, Kak cJielaHa 3alluch COAep)KaHMs mnaparpada, IvaBbl, CIEAyeT
nepeunTaTh €€, 3areM CHOBa 00paTbcs K TEKCTy M TMPOBEPUTH ceOs, MPaBUIBHO JIU
U3JI0KEHO COJCpKaHUE.

TexHMKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTHPYSl KHUTY OonplIoro o0béma, 3amuch CleqyeT BecTH B oOmien
TETpau;

— Ha KaXJO0H CTpaHMIIE CJIeBa OCTABIAIOT MOJA MMpUHON 25-30 MM Juid 3amucu
KOPOTKHX IO/13ar'0JIOBKOB, KPAaTKUX 3aMe4YaHUii, BOIIPOCOB;

— KaXkJasi CTAaHMIIA TETPal HyMEpyeTcs;

— JUI TOBBIIIEHUS YUTAEMOCTH 3allUCH OCTaBJSIIOT MHTEPBAJIbl MEX]y CTPOKaMH,
a03aramMu, HOBYIO MBICIIb HAYMHAIOT C «KPACHON» CTPOKH;

— IpU KOHCIIEKTUPOBAHUHM UIMPOKO HCIOIB3YIOT DA3JIMYHbIE COKPALEHUS U
YCIIOBHBIE 3HAaKH, HO HE B yIepO CMBICIy 3alHCaHHOTO. PekoMmeHIyeTcsi MpUMEHSTh
o011eynoTpeOUTENbHBIE COKpAIleHUs, Hampumep: M.0. — MoOXeT ObITb; TIocC. —
rOCyAapCTBEHHBIN; /1.0. — JOKHO OBITh U T.11.

— HE CIIEAYEeT COKpallaTh UMEHA U Ha3BaHMs, KPOME OYEHb YaCTO MOBTOPSIFOLIUXCS;

— B KOHCIIEKT€ HE JOKHO OBITh MEXaHMYECKOrOo NEpEeNnHChIBaHUSA TEKCTa 0e3
IIPOAYMBIBAHUS €TI0 COEPKAHMS U CMBICIIOBOT'O aHAJIN3A.

Pedepar - mpoayKT caMmoCTOSITETbHONU PabOTHI CTY/IEHTA, PEACTABIAIOMUN COO0M
KpaTKoe W3J0KCHHE B IMHUCHhMEHHOM BHJIE TOJYYEHHBIX PE3yJIbTATOB TEOPETHUECKOTO
aHaJgu3a ONpeNeJeHHON Hay4yHOW (yueOHO-UCCIeAOBaTENbCKOM) TEMbl, TJI€ AaBTOP
pPacKpbIBaeT CyTh UCCIEIyeMON MpoOJIeMbl, TPUBOIUT Pa3IMYHbIe TOYKU 3PEHHUS, a TaKXKe
COOCTBEHHBIE B3TJISIIBI HA HEE.

TpeOoBaHus K HanMcaHUIO pedpepaTa

Pedepar mo maHHOMY Kypcy SBISETCS OMHMM U3 METOAOB OpTraHU3AIHNU
CaMOCTOSTEIbHOM paboThI CTYJEHTOB.

Tembl pedepaToB SBISIOTCS TOTMOTHUTEIHLHBIM MAaTEPHAJIOM I U3yUEHUS TaHHOU
TUCIUIUTUHEL. Pedepar onieHnBaeTcs B 0JJuH 0aJu1 B OIIEHKE UTOTOBOTO YK3aMeHa/3auera.

Pedepar gomkeHn ObIThb TOATOTOBJIEH COIVIACHO TeME, MPEIJIOKEHHOM
MPENnoJaBaTeIeM.

Jlomyckaercss caMOCTOATENbHBIN BBIOOp TeMbI pedepaTa, HO MO COIVIACOBAHUIO C
MpernoJaBaTesIeM.

Jlns wHamucaHus pedepara CTYIEHT CaMOCTOATEIbHO TMOJAO0MPAET HWCTOYHUKHU
uH(popMalMK 1O BHIOPAHHOHN TeMme (JIuTeparypa ydyeOHas, NepruoJudecKkas U UHTEPHET -
pecypchl).

O0nem pedepata — He MeHee 10 cTtpanull popmata A4.

Pedepar momkeH umeTh (TUTYJIBHBIN JIUCT, COAEpPNKAHUE, TEKCT JOKCH OBITh
pa30uT Ha pa3fienbl, COrIaCHO, COJEPKaHUS, 3aKII0YEHHE, CIIUCOK JIUTepaTyphl HE MeHee 5
HWCTOYHHUKOB)

Ob6cyxnenne Tem pedepaToB MPOBOJUTCS HA TEX MPAKTUYECKUX 3aHATHUAX, IO
KOTOpPBIM OHM pacHpeesneHbl. JTo sBJseTCs 00s13aTeabHbIM TpeOoBaHueM. B ciyyae He
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mpencTaBieHus pedepara, COINIACHO, YCTAaHOBJIEHHOTo Trpaduka (0e3 yBaKUTEIbHOU
IPUYHHBI), CTYJICHT 00513aH MOJATOTOBUTH HOBBIN pedepar.

Nudopmammst mo pedepary He momxHa mpeBbimaTh 10 munyT. BhIcTymarommii
JOJDKEH TIOJrOTOBUTh KpaTKHE BBIBOABI IO TeMe pedepaTa s KOHCICKTHPOBAHUS
CTYJICHTOB.

Cnaua pedepara mpenoaBaTelto o0s3aTebHa.

7. OHEHOYHBIE CPEJICTBA IJIsA KOHTPOJIA YCIIEBAEMOCTH
7.1. IlacnopT )oHIA OLIEHOYHBIX CPEJICTB

KonTpoanpyemsie pa3aennl (TeMbl) A CHUIIMHBI HauMeHoBaHUe OLIEHOYHOI 0
cpeacTBa
VY4eHue o KeTke YcTHbIil onpoc
TectupoBanue
Opranusm. PazMHOXeHHE U HHAMBUIYAIbHOE Pa3BUTHE OpPraHu3Ma Pedepar
TecTupoBanue
OCHOBBI TEHETUKH U CEJIEKITHNA VYcTHbIl onpoc
Pedepar
IIpoucxosxaeHne u pa3BUTHE )KU3HU Ha 3eMiie. DBOJIOIHOHHOE Pedepar
pa3BUTHE TecTupoBanue
IIpoucxoxaeHue yenoBeka VYcTHBIN onpoc
TectupoBanue
OCHOBBI 3KOJIOTHU VYcTHbl onpoc
Pedepar
buonuka VYerHbiit onpoc
Pedepar

KoHTposnb u oIreHKa pe3yJbTaTOB OCBOCHHUS YU4E€OHOW JUCHMIUIMHBI OCYIIECTBIISETCS
MPEINOJaBaTeIEM B IPOLECCE IMPOBEICHUS NPAKTUYECKUX 3aHATUH M CAMOCTOSITEIBHBIX
paboT, TECTUPOBAHUS, & TAK)KE BBITIOTHEHUS O0YJAIOIIMMHUCST UHIANBUIYAIbHBIX 3aJIaHHM,
MIPOEKTOB, UCCIIENOBAHUM.

7.2. Kpurepum oleHKH 3HAHUI
KoHTponnb ¥ OILIEHKAa pe3yabTaTOB OCBOSHUSI y4EeOHOW  JAUCIUTIIMHBI

OCYIIECTBIIICTCS TPETNOJIaBaTejieM B TPOIECCEe MPOBEIEHUS MPAKTUYECKUX pabdoT,
TECTUPOBAHUs, COOECEAOBAHMS 110 PE3yJIbTaTaM BBITIOJHEHUS JIAOOpaTOPHBIX padoT, a
TAK)Ke PEIICHUs 3a/lad, COCTaBJICHUS pa0ouux TaOJIWI] W MOATOTOBKH COOOIICHHHA K
ypOKY. 3HaHHS CTYJICHTOB Ha TNPAKTHYECKHX 3aHATHSX OIICHHBAIOTCS OTMETKaMH
COTJIMYHOY, «XOPOIIIO», «yTOBICTBOPUTEIHHO» U «HEYTOBICTBOPUTEIILHOY.

YcTHBIM Ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacckas, BKIHOYAIOIINI
TEOPETUYECKNE MAaTEpHUANIbl U NPUMEPHl UX IPUMEHEHMS. Y JOBJICTBOPUTEIIBHAS OLICHKA
CTaBUTCSA, €CJIU CTYACHT JEMOHCTPUPYET HETIIyOOKHE TEOPEeTHUECKHUE 3HAHUS, MPOSIBIISET
cinabo chopMUpPOBaHHBIE HABBIKM aHAJM3a SIBJICHUI U MPOLIECCOB, HEJOCTATOUHOE YMEHUE
JIeJ1aTh apryMEHTUPOBAHHBIE BBIBOJBI U IPUBOJINUTH IIPUMEPHI, IOKA3bIBAET HE JOCTATOYHO
CBOOOAHOE BIIAJICHUE MOHOJOTUYECKON pEublo, TEPMUHOJIOTUEH, JOTUYHOCTBIO U
MOCTIeI0OBATEIbHOCTRIO M3JI0XKEHUS, AENAeT OMIMOKU, KOTOPbIE MOXET MCIPABUTh TOJIBKO
IIPU KOPPEKLMU MIPENOAABATEIEM.

Pedepar. IIpoaykT camocTosTeNnbHOM pabOTHI CTyAEHTa, MPEICTABIAIOMUNA COOOH
KpaTKO€ H3JI0KEHHE B IHCbBMEHHOM BHJE IIOJYYEHHBIX PE3YyJIbTAaTOB TECOPETUYECKOIO
aHaJgu3a OMpeNeNeHHON Hay4yHOM (yueOHO-UCCIeAOBaTEIbCKOM) TEMbl, TJ€ aBTOP
PacKpbIBaeT CyTh UCCIEIyeMON MPOOJIeMbl, TPUBOIUT PA3IMYHbIC TOUKU 3PEHHUS, a TAKXKe
coOCTBEHHbIE B3IJIsAbI Ha Hee. Pedepar oueHuBaercs Mo KOJIMYECTBY HPHUBICYEHHBIX
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HMCTOYHUKOB, TIyOWHE aHallM3a MPOOJIEeMBbl, Ka4eCTBE OOOCHOBAHUS aBTOPCKOW MO3HIIHH,
TIIyOMHE PacKpBITUSL TEMbL. Y IOBJIETBOPUTENIbHAS OIICHKA CTaBUTCS, €CIM TeMa OCBEIleHa
JWIIb YaCTUYHO, JOMYIIEHBl (DaKTHYeCKue OMMOKH B COAepX)aHWHM pedepaTa, WIH
UMEIOTCA CYIIECTBEHHbIE OTCTYIIJICHUSI OT TpeOoBaHM K pedeprupOBaHUIO, UM HETIOJIHbIC
OTBETHI HA JIOTIOJHUTEIHHBIE BOITPOCHI.

Tect. Cuctema cTaHIapTU3UPOBAHHBIX 33/IaHUI, TTO3BOJIIONIAS] ABTOMATHU3UPOBAThH
MpoIeIypy M3MEpPEeHUs] YPOBHS 3HAHUN U yMEHHMH oOydaromerocsi. TecT oneHuBaeTcs mo
KOJIMYECTBY MPaBUILHBIX OTBETOB (He MeHee 50%.).

KonTpoubHas padora. [luceMeHnHas npoBepouHas pabota, npeacTaBisonias coooi
M3JI0KEHHE OTBETOB HA TEOPETUYECKUE BOIPOCHI MO COJEPKAHUIO YIEOHOW MUCIMILTIHBI
U pelIeHuEe NpaKTHUeCKHX 3ajaHui. Pabora oleHMBaeTCs yIOBIETBOPUTENLHO, €CIU
BBITIOJTHEHO HE MEHEE IMOJIOBHHBI paboThl WM AOMYIIEHO B HEW He Oosee IBYX IpyObIX
omuOOK WM He 0ojiee OAHOM rpy0oi OmMMUOKK M OJHOTO HEAouYeTa, WM He 0oyiee IBYX-
TpeX HErpyObIX OLIMOOK, MM OJHOM HErpyOoil OMMOKM W TpeX HEI0YETOB, WU IMpHU
OTCYTCTBUU OLIMOOK, HO MPU HAMUYUU 4-5 HEAOUYETOB.

IIpakTnyeckas padora. IIpaktuueckas padora — 3TO 0COOBIA BHJ J€ATEIBHOCTH
o0y4arIerocsi, 4YTO TOJpa3yMEBaeT BBIMIOJIHEHUS PA3HOIUIAHOBBIX 3aJaHUM, He
CBS3aHHBIX C 00pPabOTKOM TeopeTHuecKoro Marepuaia. Bo Bpemsi BBINIOJHEHUS CTYIEHTY
HEOO0XO/IMMO HCIIONB30BATh paHee MOJMydyeHHbIE TeopeTndeckue 3HaHus. [lonoxurensHas
OLICHKAa CTaBUTCS, €CJIM BBIMOJHEHBI BCE 3aJJaHUsl IPAKTHUECKOW pabOThl ¢ 3aMEUYaHUsIMU;
CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

JlabopaTtopnas padora. JlaGopaTopHasi pabota — 3TO OCOOBI BHJl JESATEIBHOCTH
o0yd4aromerocs, 4YTO TMOJPa3yMeBaeT BBIMOJHEHUS TPAKTHYECKUX Pa3HOIUIAHOBBIX
3aJlaHuil, CBS3aHHBIX C MPUMEHEHHEM TEOPETHYECKOro MaTepuaia K KOHKPETHOMY
3amanuio. [lomoxuTenpHast OleHKa CTAaBUTCS, €CIM BBITIOTHEHBI OOJBINas 9acTh 3aJaHUM
nabopaTopHol paboOThl C 3aMEUaHUSMU; CTYACHT OTBETWJI HAa YacTh KOHTPOJIbHBIX
BOTIPOCOB C 3aMEUaHUSIMHU.

OneHka «OTIUYHO» BBICTABISIETCS, KOTJa CTYJEHb IIOKa3bIBae€T TIyOOKOE

BCECTOPOHHEE 3HAHWE pasjelia JUCHUIUIUHBI, 00S3aTeIbHOW M JOMOTHUTEIHHOM
JIUTEpATyphbl, ApTYMEHTUPOBAHO U JIOTMYECKH CTPOMHO M3JIaraeT MaTepuail, MOXKET
MIPUMEHSITH 3HAHUS JIJIs aHAJIU3a KOHKPETHBIX CUTYaIIU.

OlLleHKa «XOpOIIO» CTaBUTCS TPH TBEPABbIX 3HAHUAX pasjeiia TUCIUIUIAHBI,
00s13aTEeIbHON  JIMTEPAaTyphl, 3HAKOMCTBE C JIOMOJHHUTEJIBHOW JIUTEPATYpPOH,
apryMEHTUPOBAHHOM W3JIOKCHHH MaTepuajia, YMEHHH TPUMEHHUTh 3HAHUS JUIA
aHaJM3a KOHKPETHBIX CUTYaIUH.

OlLleHKa «yJOBIIETBOPUTEIBLHO» CTAaBUTCS, KOTJa CTYJIEHT B OCHOBHOM 3HAeT
pazzen AUCHUIUIUHBI, MOXET TPAKTUYECKU IPUMEHUTH CBOU 3HAHUSI.

OneHKa «HEYJIOBIETBOPUTEIBHO» CTABUTCA, KOTJa CTYAEHT HE OCBOMJI OCHOBHOTO
CoJIepXKaHus MpeaMeTa 1 ¢1abo 3HAET U3ydaeMblil pa3aest TUCIUTUIHHBL.

7.3. OueHo4HbIE CPEICTB /Jisl MPOBeJAeHNs TeKylleil aTTecTalun
Texyiuit KOHTPOJIb TPOBOAUTCS B hopMe:

-UHAVMBHUIYaJbHBIA YCTHBIA OMPOC

-IUCbMEHHBIN KOHTPOJIb

-TE€CTUPOBAHUE 10 TEOPETUUECKOMY MaTepHaLy

-npakTHdeckas (;mabopartopHasi) pabota

-3amura pedepara, acce

-3aIIMTa BHIMIOJTHEHHOTO 3aJJaHus,

-pa3paboTka mpoOIeMbl Kypca (JOKIan).
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JIu4HbIE Ipumepsbl
dopma Baanenus
aTTecTamH 3nanus Ymenust (HaBbIKH) KayecTBa OLEHOYHBIX
CTy/JeHTa cpeacTB
YcTHBIH KonTpons 3HaHMI Omnenka yMeHUS Ornenka HaBBIKOB | OrmeHKa KonTponsHbie
(MMCHMEHHBIH) | 1O ONpeNeNeHHbIM | pa3iauyarh paboTsI ¢ CIOCOOHOCTH BOIIPOCHI T10
orpoc 1o | mpobaemam KOHKpETHBIE JUTEPATYPHBIMH OTIEPAaTHBHO U TeMaM
TeMaM TTOHATHSA HNCTOYHHKAMHU Ka4eCTBEHHO MIpUIaralTcs
OTBE€YaTh Ha
MOCTaBJICHHBIC
BOIIPOCHI
Pedepatsr KonTtpons 3nanuit Onenka yMeHust Ouenka HaBbIKOB | OrieHKa Tembl
10 OTIPE/ICTICHHBIM | pa3IHyaTh paboTsI ¢ cocoOHOCTH K pedeparos
npobiemam KOHKpETHBIE JUTEPATYPHBIMH CaMOCTOSITEJIFHOM | MpHiIararoTcs
TIOHATHUS HUCTOYHUKAMU paboTe U aHaIHU3y
JUTEPATYPHBIX
HUCTOYHHUKOB
IIpaktuyeckue | CMBICI IOHSTHH: OrnceIBath U Hasbixamu: Orenka Temsl paboT
(J1abopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSCHSTH OITMCAHWIS U crocoOHOCTH TIPHUJIATAIOTCS
¢) paboThI SIBIICHUE, THIIOTE3a, €CTECTBCHHOHAYYH | OOBSCHEHUS OTIEpPaTHBHO U
3aKOH, TEOpH, bI€ SIBJICHMSI. €CTECTBCHHOHAYYH | KAQ4E€CTBEHHO
BEILIECTBO, OuenuBarb BIX SIBJIEHUI. pemarb
B3aUMOJIEHCTBHE. BIIMSHUE OneHuBaHus MIOCTABJICHHBIC Ha
3HaHHWEe CTPOCHUS XHMHYECKOTO BIMSHUS MPAaKTHYECKUX U
KJICTOK, OCHOBHBIX 3arpA3HCHUA XUMHUYECKOTO na60paT0pH1)Ix
croco0oB OKpyIKaroIei 3arpsa3HEeHUS pabot
Pa3MHOKEHHUs cpenbl Ha OKpYy>KaroIen
OpraHu3MOB, OpTaHHU3M cpenpl Ha
CTaJ il OHTOTEHE3a | YesIOBEKa U OpraHu3M
Ha rpuMepe JpYyTUe KUBbIE YeJoBeKa U
YeJOBeKa, IPUYUH, | OpPraHU3MBbI; JpYyTye KUBBIC
BBI3BIBAKOIIINUX AHaJIM3UPOBATH U OpTraHUu3MBbI;
HapyIICHNs B OLICHMBATH aHamM3a u
pasBUTUH pasiinuHbIe OIIeHMBAHUS
OpTraHU3MOB. THIIOTE3bI Ppa3IUIHBIX
Bxrtag poccniicknx M | IPOMCXOXKICHUS THITOTE3
3apyOEKHBIX JKU3HM Ha 3eMiie; | MPOUCXOXKISHUS
YUEHBIX, OKa3aBIINX | TPOBOJIUTH KHU3HM Ha 3eMIIe;
HauOoJIbIIee oInucaHue ocodel | MpoBeIeHUs

BIIMSIHHE Ha PA3BUTHE
Ounonoruu

OJIHOI'O BHJIA I10
MOP(OIIOTHYECKO
MY KpUTEPHIO.
Otrnyarb
TUITOTE3BI OT
HAYYHBIX TEOPH.
Jlenath BBIBOJIBI HA
OCHOBE
AKCIEPUMCHTATBH
BIX JaHHBIX.
[IpuBoauTh
TIPUMEPBI,
MOKA3bIBAOLIHE,
YTO: HAOIFOAEHNS U
SKCIEPUMEHT
SIBIISIFOTCSI OCHOBOI
IUTSL BBIIBYDKEHMS
TUIOTE3 U TEOPHH,
TIO3BOJISIIOT
TIPOBEPUTH
HWCTHHHOCTh
TEOPETUIECKIX
BEIBOJIOB;
€CTECTBEHHOHAYYIH
ast TCOpHSL TAeT
BO3MOYKHOCTE

OIMcaHus 0co0er
OJIHOI'0 BHJIA 1O
MOPQOJIOTHIECKO
MY KPUTEPHIO.
OTIH4Ms THITOTE36!
OT HayYHBIX
TEOpUil.

JlenaTs BEIBOIBI HA
OCHOBE
SKCIEPUMEHTAIBH
BIX JaHHBIX.
IIpuBouTH
TIPAMEPBL,
MOKa3bIBAIOILIIE,
4TO: HAOJIFOAEHNS 1
SKCHCPUMCHT
SIBJISTFOTCSI OCHOBOM
UTS BBIIBUDKEHMS
TUIIOTE3 U TEOPHH,
TIO3BOJIIIOT
TIPOBEPHUTH
HWCTHHHOCTD
TEOPETUIECKUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast TEOpUSI IaeT
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OOBSICHATD
W3BECTHBIC
SIBJICHHS] LIPUPOJTB
1 Hay4JHbIe (AKTHI,
TIpeICKa3bIBaTh
ellle HeN3BECTHBIC
SIBJICHUST

BO3MOHOCTh
OOBSICHSITH
W3BECTHBIC
SIBJICHUSI TIPUPOIBI
1 Hay4HbIE (haKThl,
TPE/ICKA3bIBATh
€II1e HeU3BECTHHIC
SIBIICHUSI

TectupoBanue

KoHnTtpons 3Hanmit
0 OTPEAEIEHHBIM
npobiaemam

Ornenka yMeHUs
pas3nuyarhb
KOHKPETHBIC
IOHATHUS

O11eHKa HaBBIKOB
JIOTUYECKOTO
aHaIM3a u
CUHTE3a IpH
COITOCTABJICHUH
KOHKPETHBIX
HOHSATUN

Ornenka
CIIOCOOHOCTH
OIIEPaTHBHO U
Ka4yeCTBEHHO
OTBCYATh Ha
[I0CTaBJICHHBIE
BOIPOCHI

Bomnpocst
MIpUJIArarTCs

7.3.1. IllpumepHbIe BONPOCHI ISl MPOBeIeHUs TeKyleill arrecTanuu (YCTHBIA U
NMUCbMEHHBIN) 0npoc

buonornueckue Hayku. Kakoe 3HaueHne nmeeT Ouoaorus?

YpOBHU OpraHU3aluN KUBOU IPUPOJIBI.

[Tonsitne «Knerka». XuMUUECKHUE PJIEMEHTHI, BXOJAIINE B COCTAB KIETKH.
Posib HeopraHn4yeckux BeIIeCTB, BXOJAIUX B COCTaB KJIETKU.

3Ha4YeHue BOABI ISl )KU3HEIEATEIbHOCTU KIIETKHU.

Opranuyeckue BEUIECTBA, BXOASIINE B COCTAaB KJIETKH, U UX POJIb B KIIETKE.
Ominuus ctpoenus monekyn JJHK u PHK.

Bupycsl kak HekineTouHasi popma )KM3HU U UX 3HAYEHUE.

6. OcobeHHOCTH CTPOCHUS PACTUTENBHOMN KIIETKH.

7. Oco0OeHHOCTH CTPOCHHUSI )KUBOTHOM KIJIETKH.

[TnacTuueckuii 0OMEH B KJIETKE Ha MpuUMepe OnocuHTe3a Oenka.

19. DmuepreTnyeckuii 0OMeH.

20. Yro Takoe xu3HEHHBIH UK KieTku? [lepeuncnure THUIBI JeNeHUS KIETOK, MX
3HAYEHUE.

PN krwhE

|
oo

IIpumepHBbIe TeCTOBBIE 3aJaHUA

TemaTtu4yecknii Tect Mo TeMe «CTpoeHne N PyHKIHH KJIECTOK)
1 BapuaHT
Yacrts A
K xamxaomy 3a1aHHIO 4aCTH A JaHO HECKOJILKO OTBETOB, H3 KOTOPbIX TOJbKO OAHH

BepHbIii. BbiOepuTe BepHbIii, 10 BalleMy MHEHHI0, OTBeT.
Al Hayka, nzyyaroniasi KJIETKy Ha3bIBa€TCA
1). ®usnonorueit 3). Anaromueit
2). Hutonoruei 4). DmOpuonoruei
A2 Kakoli yueHbIH yBUEI KIETKY ¢ IOMOLIbIO CBOETO MUKpOCKONa?

1) M. lllneiinen 3). P.T'yk

2) T. lllBanH 4). P. Bupxos

A3 DnemeHTapHas OHoIorHYecKas cucTemMa, CnocoOHasi K CaMOOOHOBIICHHUIO, - 3TO

1). KneTounslii ieHTp 3). IlogkoskHas »KupoBasi KjieT4aTka

2). Mblie4Hoe BOJIOKHO cep/ia 4). IlpoBoasiias TKaHb PaCTEHUS
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A4 K npokapuoTaM OTHOCATCS

1). Dnones 3). Kumeunas nanouxa

2) lllamMruHBOH 4). Uudyzopus-rydenpka

A5 OCHOBHBIM CBOMCTBOM IJIA3MAaTHYECKON MEMOpaHBI SIBIISETCS

1). [lostHast MpOHUIIAEMOCTH 3). 30upaTenpHas IPOHUIIAEMOCTD
2). [lonHast HEMPOHUIIAEMOCTD 4). 3buparenpHas MOIyMpPOHUIIAEMOCTh
A6 Kaxkoli Buj TpaHCIIOpTa B KJIETKY HJET C 3aTPaTON SHEPrun

1). Juddy3us 3). IlunonuTos

2). Ocmoc 4). TpaHCTIOpPT HOHOB

A7 BHyTpeHH:s Oy KUAKas cpefa KIETKH - 3TO

1). Hykneonnazma 3). LluTockeneT

2). Bakyounb 4). llutonnaszma

A8 Ha xakoM prcyHKe n300pakeHa MUTOXOHAPUS
E]

2

A9 B pubocomax B OTIIMYHE OT JIN30COM MPOUCXOTUT

1). Cuntes yrieBo10B 3). Oxucnenne HyKJICUHOBBIX KUCIOT
2) Cunte3 0enKoB 4). CuHTE3 TUNUIOB U YTIIEBOJIOB
A10 Kakoli opranoni MpUHUMAET y4acTHUE B JCJICHUHU KICTKU
1). Hutockener 4) KneTouHslii IeHTp
2). Llentpuonp 5). Bakyons
Al1 TammonaHeI HAOOP XPOMOCOM UMEIOT
1). XKupoBsie kieTku 3). KiteTku CIIFOHHBIX KeJie3 YesIoBeKa
2). CriopaHruu nucra 4). SliiuekneTky roiayost 1 BOpoObs
A12 B coctaB XpOMOCOMBI BXOJST

1) JIHK u 6enox 3). PHK u 6enox

2) JTHK u PHK 4). benok u AT®
A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SJIpa SIBJISICTCS
1). XpomMocoMbI 3). S npeimku
2). Pubocomsl 4). Hykneormnazma
Al4 I'puOHast KJIeTKa, KaK M KJIETKa OaKTepui

1) He umeer simepHOl 000JI0YKH 3). He umeer xsoporiactoB

2) HmeeT OHOKIIETOYHOE CTPOEHHUE TEa 4). ViMeeT HEKJICTOYHBIH MUTICTHI
Yacrs B

B1 YcranoBuTe COOTBETCTBHE MEXKAY OCOOCHHOCTSIMU CTPOCHHUS, (PYHKIIMEH  OPraHOUIOM
KJIETKH

OcoOenHocTu cTpoeHus, PyHKINUN Opranoun
A). Paznuuaror MeMOpaHbI TIaIKUE U IIEPOXOBATHIC 1). Kommekc Ionbaxu
b). O6pa3ytoT ceTh pa3BETBICHHBIX KAHAJIOB U TIOJOCTEH 2). DIIC

B). O6pa3yroT yIrionieHHbIC IUCTEPHBI U BaKYOIIH
I'). YuacTByer B cuHTe3€ OEIKOB, KUPOB
J1). DopMHUPYIOT TU30COMBI

A B B r i
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Bri0epute Tpu BepHbIX 0TBETA U3 HIECTH
B2 JlaitTe xapakTepucTUKY XJIOpOILiacTam?

1). CocTOUT U3 MJIOCKUX ITUCTEPH 4). Conmepxwut cBoro Monekyny JJHK
2). Umeet ogHOMEMOpaHHOE CTPOCHHE 5). YuactBytoT B cunteze ATD
3). Umeet nBymeMOpaHHOE CTPOEHUE 6). Ha rpanax pacmonaraercs xJ0pohusut

B3 Yem pacTtuTenbHas KJIeTKa OTINYACTCS OT KUBOTHOM KIETKU?

1). ImeeT BakyosIub ¢ KJIETOYHBIM COKOM

2). KneTouyHnas cTeHKa OTCYTCTBYET

3). Cnoco6 nuTaHust aBTOTPODHBIN

4). VMeeT KICTOYHBII LIEHTP

5). Mmeet XJI0pOIUIACTHI C XJIOPOPHILIOM

6). Crioco0 nutanus reTepoTpodHbIi

Yacrts C

JlaiiTe cBOOOIHBIN pa3BEpHYTHIN OTBET Ha BOIPOC.

C1 Kakoe 3HaueHue 11 GOPMHUPOBAHUS HAYUHOTO MUPOBO33PEHUS UMEIIO CO3/1aHUE KIIETOYHOMH
Teopun?

C2 Kakas B3aumocssa3sb cymectByeT Mexay OIIC, kommiuexkcom ['onbmxu u nuzocomamu?

C3 Kakoe npenMymiecTBO 1aeT KICTOYHOE CTPOSHUE )KUBBIM OpTaHU3MaM?

C4 HaiinuTe ommOKHN B IPUBEICHHOM TEKCTE. YKaXUTE HOMEPA MPEI0KEHUH, B KOTOPBIX
CZieJIaHbl OIINOKHU, UCTIPABbTE HX.

1. bakTtepun rTHUEHHSI OTHOCST K 9YKapHOTHUECKUM opranusmam. 2). OHU BBIIOJIHSIOT B IPUPO/IE
CaHUTAPHYIO POJIb, T.K. MUHEPATU3YIOT OPTAaHNYECKHUE BEIIECTB. 3). DTa rpymnmna 6akrepuit
BCTYIAeT B CAMOMOTHYECKYIO CBSI3b C KOPHIMM HEKOTOPBIX pacTeHHi. 4). K 6akTepusm Takxke
OTHOCSAT MpocTeHImX. 5). B GaronpusTHHIX yCIOBHAX OAKTEPUU Pa3MHOKAIOTCS MPSMBIM
JIeIEHUEM KIIETKH.

2 BapuaHT
Yacts A
K ka:xxaoMy 3aJaHUI0 YaCTH A JaHO HECKOJIbKO 0TBETOB, M3 KOTOPBIX TOJIbKO OIMH

BepHbIii. BbiOepuTe BepHbIii, 10 BalleMy MHEHHIO, OTBeT.
Al Iluronorus — 310 HayKa, U3ydaromas
1). TkaHeBbIi ypOBEHb OPraHU3alMU KUBOU MaTEpPUH
2). Opranu3MeHHbIH YpOBEHb OpraHU3alINH KUBOW MaTepUH
3). Kiretounslif ypOBEHb OpraHHU3aIliy KUBOK MaTEPUH
4) MonekynsapHbli ypOBEHb OpraHU3alMK )KUBOM MaTepUU
A2 CozpaTensiMu KJI€TOYHON TEOPHUH SBIISIOTCS ?
1). Y.JapBuHn u A. Yomiec 3). P.T'yk u H. I'pro
2).I'. Mennenb u T. Mopran 4). T. lIBann u M. Illneiinen
A3 DnemeHTtapHas 6HoNorndyeckas cucrema, 00Janaonas CnocoOHOCThIO TOIEPKUBATD
MIOCTOSIHCTBO CBOET0 XMMHYECKOI'O COCTaBa, 3TO

1). MbIieuHoE BOJIOKHO 3). [opMOH MIUTOBUIHOM JKeE3bl
2). Anmapart I'ombmxu 4). MeXKIIETOYHOE BEIIEeCTBO

A4 K mpokapruoTam He OTHOCSTCA

1). Iluanob6axrepun 3). Kumeunas nanouka

2). KinyOGeHbkoBble OakTepun 4). YenoBek pa3yMHbIi

A5 Tna3matndeckas MeMOpaHa COCTOUT U3 MOJIEKYIT

1). Jlununos 3). Jlunuos, GENKOB U YrI€eBOI0OB
2). JIunuaoB u GENKOB 4). benkos

A6 TpaHCHOPT B KJIETKY TBEPABIX BEILIECTB HA3bIBACTCS

1). Juddy3us 3). [lunouunTO3

2) ®arouuTos 4). Ocmoc

A7 LluToruiazmMa BBINOJIHAET (PYHKIIUH

1). ObecnieunBaeT Typrop 3). YuacTByeT B yJlaJ€HHH BEIECTB
2). BInonHseT 3auUTHYI0 (PYHKIIUIO 4). MecTo HaXOXXIEHHUS OPraHOMIOB KIIETKH
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A8 Ha xakoM pucyHKe n300pakeHa XJI0pOIIacT

A9 MUTOXOHIPUHU B KJIIETKE BBITIOJHSIOT () YHKITHIO

1). Okucnenust OpraHn4ecKMX BEUIECTB 10 HEOPraHUYECKUX

2). XpaHeHuUs U Mepeavun HaclleICTBEHHON HHGOpMAaITiu

3). Tpancnopra OpraHUYeCKUX U HEOPTraHMUYECKUX BEIIECTB

4). O6pa3zoBaHus OpPraHMYECKHUX BEIIECTB U3 HEOPraHUUECKUX C MCIIOJIb30BAHUEM CBETa
A10 B nu3ocomax, B OTIMuYUE OT pUOOCOM IPOUCXOIUT

1). Cuntes yrieBoaoB 3). Pacmennenne muTaTeIbHBIX BEIIECTB
2). CuHre3 0eJKOB 4). CuHTE3 TUIHNIOB U YIIIEBOJOB

A1l OnuHaKOBBI HAOOP XPOMOCOM XapaKTEPEH s

1). KiteTok KOpHS IBETKOBOTO PacTeHUS

2). KopHeBBIX BOJIOCKOB

3). Kitetok oTocuHTE3UpYIOIEH TKAHH JHCTA

4). Tamer Mxa

Al2 Mecto coequHEHUS XPOMaTU B XPOMOCOME Ha3bIBAETCS

1). Llentpuonp 3). XpomaTux

2). Lentpomepa 4). Hykneoun

A13 Snpeiuky y4acTByrOT

1). B cunrese 6enkoB 3). B yaBoenun xpomocom

2) B cuntese p-PHK 4) B xpaHeHuu ¥ nepeaayue HacleACTBEHHONH HHPOpMaIIUu

Al4 Otniune *UBOTHOM KIJIETKHM OT PACTUTENIbHOM 3aKI04aeTcs B
1. Hanuuue kneTo4HOi 000104KH U3 LEITHOI03bI

2. Hannuwue B nuTomiazMe KJI€TOUYHOTO [IEHTPa
3. Hamnuwe mmactun
4. Hanuuue BakyoJsieH, 3alI0JJHEHHBIX KJIETOYHBIM COKOM

Yacts B
B1 YcranoBuTE COOTBETCTBHE MEKAY OCOOCHHOCTSIMU CTPOCHHUS, (PYHKIIUEH 1 OPTaHOHUIOM
KJIETKH

OcobeHHocTH CTpOeHUs, PYHKIIUN Opranownn
A). Coep>XKuT TUTMEHT XJI0pODUILT 1). MutoxoHapus
B). OcymiecTBisieT sHEpreTHIECKHU 0OMEH B KIIETKE 2). XmoporiacT

B). OcymectBusieT mporece GoTocuHTE3a
I'). Buyrpennsist MemOpaHa oOpa3yeT CKIaJIKHU - KPUCTBI
J1). OcHoBHas dyHKIMA — cuHTe3 ATD

A B B r i

BeiGepute Tpu BepHBIX OTBETA U3 ILIECTH
B2 JlaiiTe XapakTepuCTUKY KOMIUIEKCY I 0mbK1
1). CocTouT U3 CeTH KaHAJIOB U MOJIOCTEH
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2). CocTOUT U3 IUCTEPH U My3bIPHKOB

3). O6pa3yroTcst TM30COMBI

4). Y4yacTBYyeT B yITaKOBKE BEIIIECTB

5) VuactByer B cunreze ATD

6). YuactByer B cuHTE3€ OCika

B3 BeiOepure Tpu npu3HaKa NpoKapruOTHIECKOMN KICTKU?

1). Umeetcs siapo

2). Knerounasi cteHka npejcraBieHa MypEeUMHOM WM IIEKTUHOM

3). HacnencTBeHHBIH anmapar pacroyiaraeTcs B IUTOIIa3Me KIETKU
4) NmeeT KIE€TOYHBIIN LIEHTP

5). NmeeT XJI0poImIacTsl ¢ XJI0pOPHILIIOM

6). B miuroriazMe pacroiararoTcs puo0oCoMBI

Yacts C

JlaiiTe cBOOOIHBIN pa3BEpHYTHIN OTBET Ha BOIPOC.

C1 IlpoananusupyiiTe pUCYHOK, HA KOTOPOM U300Pa>KE€HBI Pa3IMUHbIC SYKAPUOTHUECKHE KIIETKH.
O uem Bam roBopur npensokeHHasi B HeM HHpopmarus?

6

4

A

C2 OOmas Mmacca MUTOXOHAPUH IO OTHOILIEHHUIO K MAacCe KJIETOK Pa3IUYHbIX OPraHOB KPBICHI
COCTaBJISIET B OJIKETYJOUHOM xkene3e — 7,9%, B neuenu — 18,4%, B cepaue — 35,8%. [louemy B
KIIETKaX 3TUX OPTaHOB Pa3IMYHOE COJEPKAHNE MUTOXOHIPUIN?

C3 CpaBHute Mexay cOO0N OJHOKIETOUHBIH U MHOTOKJIETOUHBIN opranu3M. Kto u3 Hux nmeer
MIPEUMYIIECTBO U B €M OHO BBIpaXKaeTcs?

C4 Haiinute ommOKM B IPUBEJECHHOM TEKCTE. YKaXHUTe HOMEpa NPeJIOKEHHUH, B KOTOPBIX
CIeaHbl OMUOKH, UCTIPABHTE HX.

1). Bce 6akTepuu 1o crnoco0y NUTaHUS SABISIOTCS reTepoTpodamu. 2). A30THUKCUPYIOLIUE
OakTepun oOecreyrBarOT THUEHUE MEPTBBIX OPraHMYECKUX BellecTB B rouse. 3). K rpymnme
a30T(hUKCaTOPOB OTHOCST KIIYOCHBKOBBIX OakTepuii. 4). Bo6oBbIe pacTeHMs 3a cUeT
MOCTYHAIONIMX B UX KJIETKY CBSI3aHHOTO a30Ta CUHTE3UPYIOT Oeok. 5). ['pynmna canporpodHbIx
0aKkTepHil NCIOAB3YIOT [Tl METab0IM3Ma SHEPTUIO OT OKHCIICHHUS HEOPTaHUUECKUX COSIMHEHU,
MOCTYMAIONINX B KIIETKU U3 CPEJIBI.

OTBeTHI HA TECThI

1 Bapuant
Yacts A
Al A2 A3 A4 A5 A6 A7
2 3 2 3 4 4 4
A8 A9 Al10 All Al2 Al3 Al4
3 2 4 4 1 1 3
Yacts B
B1 B2 B3
22121 346 135
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Yacts C

C1. Kirerounast Teopusi — CBUAECTEIBCTBO TOTO, UTO PACTEHUS U JKUBOTHBIE UMEIOT €IUHOE
npoucxoxaenue. Kinetounas Teopus mociykujia OJHON U3 MPEANOChlIOK BO3SHUKHOBEHHS TEOPHH
sBoJironuu Y. JlapBuHa.

C2. Cunre3upoBannbie Ha MemOpanax DIIC Oenku. [Tonucaxapubl, KUPBI
TPAHCHIOPTUPYIOTCS K KOMIUIEKCY ["0JIb/1KH, KOHACHCUPYIOTCS BHYTPH €TI0 CTPYKTYpP U
«YHaKOBBIBAIOTCS» B BUJIE CEKPETa, TOTOBOTO K BBIICNIEHUIO. 37IECh ke (hOPMUPYIOTCS U
JIM30COMBI, YYaCTBYIOIIUE BO BHYTPUKIETOYHOM MHILIEBAPECHUH.

C3. Kaxnas kJieTka BBIMIOJIHIET OTACTbHYIO (PYHKIIUIO U MIPU MOBPEXKICHUN OHON
KJIETKH- IPYTUX 3TOT MPOIECC HE 3aTparuBaeT U (yHKIIMOHUPOBAHHUE KIIETOK HE MPEKPAIIASTCs.

C4. 1). bakTepun OTHOCSTCS K IPOKAPUOTUYECKUM OpraHu3ma. 3) Dta rpynmna 0akTepuun
HE BCTYIAET B CHMOMOTHYECKYIO CBA3b C KOPHIMU HEKOTOPHIX PACTEHUI, 3Ta CBONCTBO
XapaKTepHO I KIIyOeHbKOBBIX (a30TguKcupyronmx) 6akrepuid. 4) [IpocTeiime opranu3msl
OTHOCATCSI K OJIHOKJIETOYHBIM OpTraHHU3MaM.

2 BApHAHT
Yacts A
Al A2 A3 A4 AS A6 A7
3 4 1 4 2 2 4
A8 A9 Al10 All Al2 Al3 Al4
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacts C

C1. Ha nanHOM pHCYHKE N300paKeHbl pa3InyHbIe YYKAPUOTUYECKUE KIETKU Kak
OJTHOKJIETOYHBIX, TAK U MHOTOKJIETOUHBIX PACTEHUHN U KUBOTHBIX. TUNTMYHON KJIETKU B PUPOJE
HE CYUIECTBYET, HO BCE DYKAPUOTUYECKUE KIETKU TOMOJIOTUYHBI, U Y ThICSY Pa3IMYHbIX THIIOB
KJIETOK MOYXHO BBIIETTUTH O0IIKE YepThl CTpoeHus. Kaxxiast KiieTka COCTOUT U3 Hepa3phIBHO
CBSI3aHHBIX MEXKy COOOM yacTei: TuiazMaTuyecko MeMOpaHsbl, sipa U IUTOIIA3MbI C
OpraHoOUJaMH.

C2. Pa3HO€ KOJMYECTBO MUTOXOHAPUM B KJIIETKAX CBSA3aHO C KOJIU4eCcTBOM 3HEeprun AT,
KOTOpOE 3aTpayrBaeTCs Ha BHIMIOJIHEHHE OpraHoM paboTsl. Mcxons U3 aHanm3a JaHHBIX MOKHO
C/IeNIaTh BBIBOJ, YTO OOJIbIlIas paboTa BBIIIOJIHAETCS CEPJILIEM.

C3. OIHOKJIETOYHBIN OPTaHKU3M HUCIIONHSAET BCe QYHKIUH, MPUCYIIHE [[ETOMY OPraHUu3MYy.
[TosTomy ruOHeT KiIeTKa-TUOHET BeCh OpraHU3M. Y MHOTOKJIETOYHOTO OpraHU3Ma KIETKH
CHEIMAIM3UPOBAHBI IO CBOUM (PYHKIIMSM M THOEIb KJIETKU HE BBI3BIBACT TMOEINH 1IETOT0
OopraHusma.

C4. 1). Ansa Gakrepuii xapaKTepHbl HE TOJIBKO TeTepoTpodHBINA, HO aBTOTPO(HBII
crocoObI MUTaHUH. 2) A30THUKCUPYIOIIKE OaKTEPUH SIBJISAIOTCA cuMOnoHTamu. 5) CanpoTtpodHbie
OaKTepHH SBISAIOTCS reTepoTpodamu, a He aBTOTPOPaMH.

IIpumepHBbIe BONPOCHI 1JIA KOHTPOJIS CAMOCTOSITEILHOM PadoThI
1.Bupycsl — B030ynuTenu HHPEKIMOHHBIX 3a00JIeBaHUM
2.Bupyc ummynoneduiurta yenoseka (BUY). Ipodunaktunka BUY-undexun
3. 'eneTnueckue 3aKOHOMEPHOCTHU CEJICKIIUN
4.Yuenue H.M. BaBuioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX
pacTeHui
5.I'unore3pl MPOUCXOXKIEHUS KU3HU
6.I'1o0anpHbBIEe U3MEHEHUs B Ouochepe Mo BIUSHUEM JEATeTbHOCTH YEJIOBEKa

31



7.4. OleHOYHbBbIE CPEICTB AJIs MPOBEACHUS MPOMEKYTOYHON aTTeCTAIIUN

JInunble IIpumepsbi
®opma Bnanenne
3uanus Ymenus KayecTBa OLICHOYHBIX
aTTrecTaluu (HaBBIKH)
CTyldeHTa cpelcTB
9K3aMeH KonTpois OrneHka yMeHUs OreHKa HaBBIKOB Omnenka Bompocsr:
3HaHHA 0a30BBIX | MIOHUMATh JIOTUYECKOTO CIIOCOOHOCTH
. MIPUIIaraloTCs
TOJIOKEHHH B CHEeIHATBHYIO COTIOCTABIICHUS U rpaMOTHO U
obmactn TEPMHUHOJIOTHIO XapaKTePUCTUKH YETKO M3J1arath
Ouosoruu 00BEKTOB Marepuain

7.4.1. IllpumepHbIe BONPOCHI IS POBEICHUS MPOMEKYTOYHON aTTeCTaAlMU

1) Tlonsrue (onpexnenenue, TepmuH) «buonorus». KakoBbl IpH3HAKK )KUBBIX OPTaHU3MOB?

2) buonornueckue Hayku. Kakoe 3HaueHue umeeT Ononorus?

3) VYpoBHU OpraHU3alMU KUBOM MIPUPOJIBI.

4) Tlonsatue (onpenenenue, TepmuH) «Kietkay. XuMuU4eckue 3JIEMEHTHI, BXOJISIINE B COCTaB
KJIETKH.

5) Poip HeopraHW4ecKuX BEIECTB, BXO/SIIUX B COCTaB KICTKH.

6) 3HadeHHe BOJBI JUIS KHU3HEACATCIBHOCTH KICTKH.

7) OpraHuyecKHe BELIeCTBa, BXOIIINE B COCTAB KICTKH, M UX POJIb B KIICTKE.

8) Ommmums ctpoenus mojekya JJHK u PHK.

9) Bupycsl kak HekJeTouHas popMa KHU3HU U UX 3HAUCHHE.

10) Ionstue (onpenenenue, Tepmun) «I'eny», «'enetndeckuit koay. Perukanus JJHK.

11) Yro Takoe >KM3HEHHBIN UK KieTku? [lepeurcianre TUIIBI eIeHHs KIETOK, NX 3HAYCHHE.

12) MuTo3. buonornueckoe 3Ha4eHUE MUTO3A.

13) [lutokuHes.

14) OxapakTepHu3yiTe THITBI PA3MHOKEHHUSI.

15) Kakue ¢hopmbl OecIionoro pa3MHOKEHHS IUPOKO PUMEHSIOTCS B CEIIbCKOM X035HCTBE?

16) Meiio3. bronoruueckoe 3HaYeHNE Meiio3a.

17) Ilouemy npu MOJIOBOM Pa3MHOKEHHH TOSBIISIIOTCSI OPTaHU3MBbI C HanboJiee pasHOOOpa3HBIMU
MpyU3HaAKaMu?

18) OnuiuTe mpoLecchl pa3BUTUS CIIEPMATO30UI0B U SHIICKICTOK.

19) OnnmonoTBopenue. bronorunyeckoe 3Ha4eHHE OILIOAOTBOPECHUSL.

20) [ousTue (onpenencuue, TepMuH) «OHTOreHe3». Kakue ctaauu mpoxXoauT OPraHU3M B CBOEM
pa3BUTHU?

21) PenipoiyKTHBHOE 3/I0POBBE YEIIOBEKA.

22) HazoBuTe NpUYHHBI HAPYLIICHHH B Pa3BUTHU OpraHH3Ma.

23) Bpen pa3BuBaronieMycsi OpraHu3My HaHOCHUMBI KypeHHEM, YMOTPeOJICHHEM ajKOTroNs |
HapKOTHKOB.

24) BiusiHue 3arpsA3HeHUS OKPYKaroIlei cpe/ibl Ha pa3BUTHE YEIOBEKa.

25) Iousitue (onpenenenue, TepmMuH) «I'en». Kakue reHbl Ha3bIBAIOT CIEIICHHBIMHA?

26) PackpoiiTe MOHATHE HACIEICTBEHHOCTH.

27) I'eneTnyecKkasi CHMBOJIHKA.

28) HazoBute TsDKeNI0e HACIIEICTBEHHOE 3a00JIEBaHHE YEIOBEKA, CIICTUICHHOE C MTOJIOM.

29) HacnenctBeHHbIE OOJIE3HH YEIOBEKa, X MIPUYMHBI U TPOPUITAKTHKA.

30) HazoBute oCHOBHBIC ()OPMbI MYTALIMOHHON M3MEHYMBOCTH. [IpuBeInTEe MPUMEPHI TITyOOKHX
MYTAI[MOHHBIX U3MEHEHHUH CPeIu paCTeHUH 1 )KUBOTHBIX.

31) OnummTe METO/IbI COBPEMEHHOM CEJIeKIIUH.

32) [lpuBenuTe MpUMEpHI UCTIOIB30BAHUS MAacCOBOTO M MHIMBHIYAJILHOIO OTOOpA B CEJICKLUH
pacTeHuM.

33) OcHOBHBIE 331a4H, CTOSIIIIE NIepe]l OMOTEXHOIOTUEH.

32




7.4.2. llpuMepHbIe 3a1aHUs 1JIs1 IPOBEAEHUsI POMEKYTOUHOM aTTeCcTAIUN

Yactp 1(3aganua Al —A13)

A 1. [Ipu napTeHOreHe3e OpraHus3M pa3BUBAETCS U3:
1. 3UTOTHI

2. HEOIJIOIOTBOPEHHOM STUIICKIETKH

3. COMaTHYECKON KISTKHU

4. BETETaTHBHOM KJICTKH

A 2. O6pa3oBaHue U3 OJTHON MaTEPUHCKOM KJIETKU YETHIPEX KIETOK C TarIONIHBIM HAaOOpOM
XPOMOCOM XapaKTEePHO /IS MpoIiecca:

1. muTO3a

2. MeHo3a

3. apobneHus

4. OIIOJOTBOPEHUSA

A 3. Opranusmsbl, KOTOPBIM JIJIs1 HOPMAJIbHOM J1€ATE€IbHOCTH HEOOXO0AMMO HAIUMYUE KUCIIOpOa B
cpene oOuTaHuMsl, HA3BIBAIOT:

1. aspobamu

2. aHaspobamu

3. rereporpodamu

4. aBToTpodamu

A 4. Xpomatuibl — 3TO:

1. 1Be CyOBEIMHUIIBI XPOMOCOMBI JACIISAIICHCS KISTKU

2. y4aCTKH XPOMOCOMBI B HEAEISAIIEHUCS KIETKE

3. konbuesble Moaekybl JJHK

4. nBe uenu oaHOoM Mosiekysbl JIHK

A 5. Konbloranus XxpoMOCOM XapakTepHa JUIsl polecca
l.ommonoTBOpeHUs

2. mpoaza BTOPOTO JIeICHUS

3. MUTO3

4. mpoaza mepBoro AeneHUs

A 7. Ilpu cKpelMBaHUM I€T€PO3UTOTHl C TOMO3UTOTOM JOJII TOMO3UTOT B IOTOMCTBE COCTABUT
1.0%

2.25%

3. 50%

4.100%

A 9. MyTranmoHHasi K3MEHYUBOCTh, B OTIIMYUE OT MOTU(DUKAITMOHHOMN
1. HOCUT OOpaTUMBI XapakTep

2. mepenaeTcs 1Mo HacleICTBY

3. HOCUT MacCOBBII XapakTep

4. HE CcBsI3aHA C U3MEHEHUSIMH XPOMOCOM.

A 10. I'ne pacrnonoxeHbl XJI0pOIUIACThI B KJIETKaX XBOH €JIU

1.B simpe

2. B KJIETOYHOU CTEHKE

3. B IUTOILIa3Me

4. B BaKyoJIsIx

A 11. Kakas ©3MEHYMBOCTH 00ECIIEUYNBAET IBOJIIOIIMIO OPTAHU3MOB

1. MomudUKaIIMOHHAS, TPYIIIIOBAS

2. BO3pacTHas

3. reHOTUNHUYECKasl, UHIUBUyaJIbHAS

4. reorpaduueckas

A 12. . I'pu0sl onsTa, TUTAOIIHUECS MEPTBBIMUA OPTaHHYECKUMHU OCTATKAMH ITHEH, TTOBAJICHHBIX
JI€PEBBEB, OTHOCSTCS K IPyIIIe

1. carmporpodoB

2. mapa3uToB
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3. aBTOTpOOB

4. cMMOMOHTOB

A 13. OpranoreHes B X0i¢ SMOPHOHAILHOTO PAa3BUTHS MPUBOJIUT K 00pa30BaHUIO
1.3apOJIBIIEBBIX JIUCTOB

2. TpEXCIOMHOTO 3apOo/Iblilia

3. ABYCIOMHOTIO 3apo/IbIla

4. cucTemM OpraHoB 3apoJIbIIIa

Yacrs 2. B 3apanusx B1 — B2 Bpi0epuTe TpU BepHBIX 0TBETA U3 IECTH.

B 1. CxoncTBO KJIETOK KUBOTHBIX U OaKTEpUNl COCTOUT B TOM, YTO OHH UMEIOT
1. OdbopmiieHHOE SAIPO

2. lluromnasmy

3. MutoxoHapuu

4. [InazmaTH4ecKyo MeMOpaHy

5. I'nukoxanuke

6. Pubocomsl

B 2. Yem 3urora otnmyaeTcsi OT raMeThbl

1. cogepxuT ABOITHOM HAOOP XPOMOCOM

2. COIEPKUT OJAUHAPHBI HA0OpP XpOMOCOM

3. oOpasyercs B pe3ysibTaTe OIIOJOTBOPEHUS

4. obpa3zyercst myTéM Meiio3a

5. ABIAETCS NEPBOM KIIETKOM HOBOI'O OpraHu3ma

6. IpeJICTaBIseT ClIEHUATU3UPOBAHHYIO KIIETKY JJIsl IOJIOBOI'O Pa3MHOKEHUS
Yactp 3(C1-C2)

C1. B uém nposiBisieTcsi CXOACTBO U pa3IMunie MUTO3a U Meno3a.

C2. B uéM CXOACTBO M OTJIIMYME IPOKAPUOTUYECKON U DYKAPUOTHUECKOH KIIETOK.

Yacte 1 Bananusa Al -A10)
A 1.Cpenu nepedrcieHHBIX IPUMEPOB apOMOP(PO30M SBIISETCS
1. Tlmockas dopma Tena y ckara
2. IlokpoBUTENbCTBEHHAS OKpacka y Ky3HEUHKa
3. UeTsIpexkaMepHOE CepIIe Y MTHUIT
4. Penykius nuileBapUTEIbHOM CUCTEMBI Y MMAPA3UTUUECKUX YePBeEit
A 2. Buonoruueckasi 3BOIIOLHUSA — 3TO MPOLIECC
1. MunuBuIyanbHOTO pa3BUTHS OpraHU3Ma
2. HcTopudeckoro pa3BUTHSI OPTaHHYECKOTO MUPa
3. DOMOpHOHAIBHOTO Pa3BUTHUS OPraHU3Ma
4. VYiydmieHus ¥ CO3/IaHUs HOBBIX COPTOB PACTCHUI U MOPO]T JKUBOTHBIX
A 3.B oTBeT Ha yBeIMUYEHUE YUCICHHOCTH MOMYJSLUHU )KEPTB B MOMYJIALUA XUITHUKOB
MIPOUCXOTUT
1. VBenuueHue yucia HOBOPOKICHHBIX 0coOei
2. YMCHBIIICHUE YHCIIa TI0JI0BO3PENBIX 0CO0eH
3. VYBenuueHUe yucia JKEHCKUX ocobei
4. YMeHbIIeHHE Ynciia MYKCKUX 0c00ei
A 4 K nmpudnrHaM 3KOJIOTHYECKOT0 KPU3Kca B COBPEMEHHYIO ATIOXY HE OTHOCUTCS
1. PamumoHanpHOE MIPUPOJIONIONE30BAHUE
2. CTpouTenbCTBO IUIOTUH HA PEKax
3. CenbCKOXO3SIMCTBEHHAS JEATCIIbHOCTh YEJIOBEKA
4. TlpombleHHas 1eATeIbHOCTh YeJIOBEeKa
A 5.0npeneneHHbIi HAOOP XPOMOCOM Y 0COOEH OJTHOTO BHJIa CYUTAIOT KPUTEPUEM
1. dusunonoruvyeckum
2. Mopdonornyeckium
3. T'enernueckum
4. bHOXUMHYECKHM
A 6. OT60p ocobeili ¢ YKIOHSIOIMUMUCS OT CPeIHEH BeTMUHUHBI MPU3HAKAMH HA3BIBAIOT
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JBroKyImum
Meroanueckum
Crabumu3upyronum
MaccoBbeiMm
AT. OCHOBy €CTECTBEHHOT'0 0TOOpa COCTABIISICT
1. MyranuoHHbIH npouecc
2. BupmooOpa3zoBanue
3. buonormueckwii mporpecc
4. OtHocuTeNbHAs MPUCTIOCOOICHHOCTD
A 8. Ha xakoMm 3Tarie 3BOJIIOLIMN YEJIOBEKA BEAYLIYIO POJIb UTPAJINA COLIMANIbHBIE (DaKTOPbI
1. JIpeBHeHIHUX Jt0ICH
2. JlpeBHUX Itonei
3. Heanpepranbles
4. KpomaHbOHILIEB
A 9. BunoBas cTpykTypa OMOreoreHo3a jJeca XapaKTepu3yeTcs
1. SpycHBIM pacmoOJIOKEHUEM KUBOTHBIX
2. YuciaoM 5KOJOTHYeCKUX HHII
3. Pacmpenenennem opraHu3MOB B TOPU30HTaX Jieca
4. Mmuoroo0pa3uemM OOUTAIOIIUX B HEM OpPTraHU3MOB
A10. broreoreHo3 CYUTAIOT OTKPBITOM CUCTEMOM, TaK KaK B HEM TTOCTOSIHHO TTPOUCXOIUT
1. TIputoxk sHeprum
2. Camoperynsius
3. Kpyrosopor BeiecTB
4. bopn0a 3a cyiiecTBOBaHHE.
Yacrts 2. B 3ananusx B1 — B2 BpiOepuTe TpU BepHbIX 0TBETA U3 IIECTH.
B 1. K ¢axTopam 3BoIIOLNN OTHOCST
Kpoccunrosep
MyTainoHHsI IpoLecc
MonuhukanoHHYI0 H3MEHYUBOCTh
N3onsauuro
MHuoroo6pasue BHUI0B
EcrectBennsiii 0oTOOp
B 2. CaMopermeumI B DKOCHCTEME TAUTH MPOSBISETCS B TOM, YTO
YucneHHOCTh AepEeBbEB COKPAILIAETCS B Pe3yJIbTaTe JIECHOTO MoXapa
Bousiku orpaHUYHBAIOT POCT YUCICHHOCTH KaOaHOB
MaccoBoe pa3MHOKEHUE KOPOEIOB MPUBOAUT K THOETHU JIePEBLEB
YucneHHOCTh OEJIOK 3aBUCUT OT YpOKasi CEMSIH €U
Honynﬂuml Ka0aHOB MOHOCTBIO YHUUTOXKAETCS BOJIKAMHU
COBBI U JTMCHIIBI OTPAHUYUBAIOT POCT YUCIICHHOCTH MBIIICH
B 3aganue B3 ycraHoBuTe COOTBeTCTBHE MeKAy OPraHM3MaMHM M HaNpPaBJIeHUSIMH
IBOJTIOLMHU

wne

SR~ WN R

ST AWM

OpraHuzmMbl Hanpasnenus sposronuu

1. Crpayc smy A) Guonoruyeckuii nmporpecc
2. Cepas kpbica b) Guonornueckuii perpecc
3. JloMoBast MbIIIb

4. CuneseneHble (LIHaHOOAKTEPUN)

5. Open 6epkyT

6. Yccypwuiickuii THTD
B 3aganue B 4. ycTaHoBHTE COOTBETCTBHE MEXKIY IPU3HAKAMH 0TOOPA M €ro BUAAMM

[Ipusnaku orbopa Bun orbopa

1. Coxpanset ocobeii ¢ MoIe3HbIMHU B JaHHBIX YCIOBUSAX MPU3HAKAMHU A) ecTecTBEHHBII

2. TlpuBoOAMT K CO3/TaHUIO HOBBIX ITOPOJI )KUBOTHBIX M COPTOB PACTEHHIA b)
HWCKYCCTBEHHBIN
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CrnocoOcTBYyeT CO3aHHI0 OPTAaHU3MOB C HYKHBIMU YEJIOBEKY U3MEHEHUSIMU
[IposiBnsieTcss BHYTpH NOMYJISLUN U MEKIY NOMYJISILIUSIMU OJHOTO BUJA
JlelicTByeT B IPUPOJI€ MUJUTMOHBI JIET

HpOBO,Z[I/ITCSI YCIOBCKOM

3

4

5

6. IlpuBoauT Kk 0Opa30BaHUIO HOBBIX BHIOB

7.

B 5. YcraHoBHTE NMOCJI€A0BATEILHOCTE 00bEKTOB B MACTOMIIIHONM NMUIIEBOH Iemu

1. Tna  2.Ilayk 3.b0Xbs1 KOPOBKa 4.I'pau  5.JIuctes pacTeHUit
B 6. — YcTaHOBHTE XPOHOJIOTHYECKYIO NTOCTEA0BATEIbHOCTh AHTPOIIOTeHe3a

1. Yenosek ymenblit 2. YenoBek NpAMOXOIAIIMN 3. lpuonurex

4.Heannepranen 5. KpomaHboHel.

C 1 YncneHHOCTh TOMYMSALNN OKYHEH B PEKE COKpAIaeTCs B pPe3yIbTaTe 3arpsi3HEHUS] BOJIbI
CTOYHBIMH BOAaMM, YMCHBIICHNA YUCJICHHOCTU PACTUTCIbHOAIHBIX pI)I6, YMCHBUICHUA
coJiep>KaHus KHCIOopo/ia B Bojie 3uMoi. Kakue rpymnmsl 9KOIOruueckux GakTopoB MpeCTaBICHbI
B JJAaHHOM TIepedHe?

C 2. Yem npupoaHasi 5KOCUCTEMA OTINYACTCS OT arPOIKOCUCTEMBI?

8. JOITIOJIHUTEJIBHOE OBECIIEYEHHUE JUCHUIIJIMHbI

MarepuaJbl JIEKUHOHHBIX 3aHATUI
Jlekumsa Ne 1

[Mutonmorusa - Hayka o kjieTke (rped. "muroc'-kinerka, "noroc'-Hayka). Ilpeamer
LUATOJIOTUU - KJIETKHM MHOTOKJIETOYHBIX KMBOTHBIX M PACTEHHM, a TAKKE OJHOKIETOYHBIX
OpPraHU3MOB, K YHCIy KOTOPBIX OTHOCSITCSI OaKTepuu, NPOCTEHIIME U OJHOKJIETOYHBIE
Bojiopociu. LluTomoruss u3y4yaer CTpOEHHE M XUMHUYECKHMH COCTaB KJIETOK, (PyHKUIUU
BHYTPUKJIETOUHBIX CTPYKTYpP, (QYHKIIMU KJIETOK B OpPraHU3ME >XKMBOTHBIX U PACTEHUH,
Pa3sMHOXKEHHE U PAa3BUTHE KIETOK, MPHUCIIOCOOJIEHUS KIETOK K YCIOBHSM OKpYXKarolien
cpenbl. COBpeMEHHas LIUTOJIOTUS - HayKa KOMIUIEKCHas. OHa MMeeT caMble TECHBIE CBSI3U
C JApyruMH OWOJIOTUYECKUMH HayKaMu, Hampumep ¢ OOTaHUKOM, 300JI0THEH,
¢usnosorueit, yaeHueMm o0 3BOJIOLUU OPraHUYECKOro MHpa, a TAKKe C MOJEKYJSPHOM
Owonorueit, xumuen, (u3uMKol, maremMaTHKOH. [luTonorust - omgHA W3 OTHOCHUTEIHHO
MOJIOABIX OMOJOTMYEeCKUX Hayk, ee Bo3pacT okosno 100 ner. Bospact ke TepmuHa
"knerka" HacuutThiBaeT cBbilie 300 net. BnepBrie Ha3Banue "kietka" B cepeauHe XVII
Beka npuMeHm P.I'yk. PaccmaTpuBas ToHKHI cpe3 MpoOKH ¢ OMOIIBI0 MUKpocKora, ['yk
yBUZEI, 4TO MpoOKa COCTOUT U3 A4yeek - kieTok. Knerounas teopus. B cepenune XIX
CTOJIETUSI HA OCHOBE Y)K€ MHOT'OYHMCIIEHHBIX 3HaHMU 0 KkieTke T. [lIBanH copmymnupoBan
Ki1eTouHyro Teoputo (1838). O 006001Ma UMEBIITHECS 3HAHKUS O KJIETKE M TOKa3aj, 4TO
KJIETKa MpPEACTaBIsCT OCHOBHYIO €JMHUIY CTPOCHHUS BCEX >XHUBBIX OpPraHU3MOB, 4YTO
KJIETKM KUBOTHBIX U PACTEHUM CXOAHBI II0O CBOEMY CTPOEHUIO. DTHU IMOJOKEHUS SIBUIHCH
BAKHEHUIIMMU JI0KA3aTE€IbCTBAMU €IMHCTBA IMPOUCXOXKACHUS BCEX >KUBBIX OPraHU3MOB,
€IUHCTBO Bcero oprannyeckoro mupa. T. IlIBaHH BHeC B HayKy NMpaBUJIbBHOE MOHUMAHHE
KJIETKH KaK CaMOCTOATEIbHOW €IMHMIbI XU3HW, HAUMEHBLIEH €AMHMIIBI KHUBOTO: BHE
KJIETKU HET XU3HU. V3yueHrne XUMUYEeCKON OpraHu3alui KJIETKHA IPUBEIO K BBIBOAY, UTO
MMEHHO XMMHUYECKHE MPOLIECCHI JIEKAT B OCHOBE €€ KU3HH, YTO KJIETKH BCEX OPraHU3MOB
CXOAHBI IO XMMHYECKOMY COCTaBY, Y HUX OJHOTUIIHO ITPOTEKAIOT OCHOBHBIE IIPOLIECCHI
oOMeHa BemiecTB. JlaHHBIE O CXOJACTBE XHMHYECKOrO COCTaBa KIETOK eIle pa3
MOATBEPAWIIA €IMHCTBO BCEro OpraHmyeckoro mupa. CoBpeMeHHas KJIETOYHasi - TEOpus
BKJIFOYAET CJIEAYIOIINE IOJOKEHUS: KIJIETKA - OCHOBHAs €JWHHUIIA CTPOEHUS U Pa3BUTHUA
BCEX KUBBIX OPraHU3MOB, HAUMEHbILIAsA €IMHULIA )KUBOI'0; KIIETKH BCEX OJJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB CXOJHBbI (TOMOJIOTHYHBI ) TIO CBOEMY CTPOCHHIO,
XUMHYECKOMY COCTaBy, OCHOBHBIM NPOSIBICHUSM JKU3HEAEATEIBHOCTH M OOMEHY

36



BEILIECTB; Pa3MHOKEHUE KIIETOK MPOUCXOAUT IMYTEM UX JEJICHUS, U KaXK/1asi HOBasl KJIETKa
oOpa3yeTrcsi B pe3ylbTaTe JeJeHUs HMCXOAHOM (MATEpUHCKOW) KIETKH; B CJIOMXHBIX
MHOTOKJIETOYHBIX OpraHu3Max KJIeTKH CHEHHAIM3UPOBAaHbl IO BBINOJHSAEMOM HMU
GbyHKIIMU 1 00pa3yloT TKaHH; U3 TKaAHEH COCTOST OpraHbl, KOTOPbIE TECHO CBSI3aHBI MEXKIY
co0OW W TOJYMHEHBI HEPBHBIM W T'yMOPANbHBIM CHUCTeMaM peryisinuu. MccnemoBaHus
KIIETKM HMEIOT OOJbIIIOe 3HAYEHWEe I pa3rajku 3abojeBaHuid. VIMEHHO B KIeTKax
HAaYMHAIOT pa3BUBAThCS MMATOJIOTMYECKHE H3MEHEHUs, MPUBOASAIIME K BO3ZHUKHOBEHUIO
3a0oneBanuii. UYTOOBI MOHATH pOJIb KIETOK B Pa3BUTUU 3a00JIeBaHU, MPUBEIEM
HECKOJIbKO npuMepoB. OHO U3 Cephe3HBIX 3a00JIeBaHUN UYEJIOBEKa - CaxapHbIM JuaderT.
[Ipuuuna »3TOrO 3a0O0NEeBaHMsI - HENOCTaTOYHAS MACSITEIBHOCTh TPYMIBI KIETOK
MOJKEITYZAOYHOM KeJe3bl, BbIpaOaThIBAIOUIMX T'OPMOH HHCYJIMH, KOTOPBIM y4acTByeT B
PEryJsiuu caxapHOro oOMeHa OopraHu3Ma. 37I0Ka4eCTBEHHbIE N3MEHEHHS, TIPUBOISIINE K
Pa3BUTHUIO PAKOBBIX OITYXOJ€H, BO3HMKAIOT TaKXXe Ha YPOBHE KiIETOK. BozOymurenu
KOKIIM/IM03a - OMACHOro 3a00JIeBaHUsI KPOJIMKOB, Kyp, T'yc€d M YTOK - Mapa3UTHYECKHE
MPOCTENIINE - KOKIUIUU MPOHUKAIOT B KJIETKH KUAIIEYHOTO SMUTEIUS U NEYEHHU, PaCTyT U
Pa3MHOXKAIOTCS B HUX, MOJIHOCTbIO HAapyLIalOT OOMEH BELIECTB, a 3aTE€M pa3pylIaloT 3TU
KIETKH. Y OOJNBHBIX KOKIUIAMO30M KUBOTHBIX CHJIBHO HApYIIAETCS JESTEIILHOCTh
MUIIEBAPUTENILHON CHUCTEMBbl U TMpPU OTCYTCTBMM JICUEHMsI KUBOTHbIE morumbaror. Bor
MoYeMy U3Y4YECHUE CTPOCHHSI, XHMUYECKOI0 COCTaBa, 0OMEHa BEIIECTB U BCEX MPOSIBICHUIN
KU3HENEATEIHbHOCTU KJIETOK HEOOXOJMMO HE TOJIbKO B OMOJIOTUH, HO TaK’K€ B MEIMIIMHE U
BeTepuHapuu. M3yueHue KJIETOK pa3sHOOOPAa3HBIX OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHMU3MOB C ITOMOILBIO CBETOONTHYECKOIO U 3JIEKTPOHHOTO MUKPOCKOIIOB MOKA3aJI0, UTO
[0 CBOEMY CTPOCHMIO OHM pa3AENAIOTCS Ha JBe rpynnbl. OJHY TpyMNIy COCTaBISIOT
OaKTepuu U CHHE-3€JIEHble BOJOPOCIU. OTH OpraHU3Mbl HMMEIOT HauboJjiee MPOCTOe
CTpoeHue KieToK. VX Ha3pIBalOT NOsiAEpHBIMH (TIPOKapUOTaMHU), TaK KaK y HUX HET
oopmieHHoro sizpa (rped. "KapToH"-1p0) U HET MHOTUX CTPYKTYp, KOTOPbIE€ Ha3bIBAIOT
opranougamu. Jlpyryio Tpynmy COCTaBJSIOT BC€ OCTajbHblE OpPraHU3MbL:  OT
OJIHOKJIETOYHBIX 3€JIEHBIX BOJOPOCIIEH U MPOCTEHIINX O BBICIIUX LIBETKOBBIX PACTEHUH,
MJICKOMUTAIONINX, B TOM 4Hcie W YeloBeka. OHU UMEIOT CIOXKHO YCTPOCHHbBIE KIIETKH,
KOTOpBIE HAa3bIBAIOT SACPHBIMU (3YKapUOTUYECKUMH). OTH KJIETKM HMEIT SApO U
OpraHoubl, BBINONHSIONIME crenuduyeckue GyHkiuu. Ocolyro, HEKIETOUHYI (Qopmy
KU3HU COCTAaBIISIIOT BUPYChI, U3YYEHHUEM KOTOPBIX 3aHUMaeTcs Bupycosorus. CtpoeHue u
¢byskiuu 0005104k KieTku. Kietka mo6oro opranusma, npeAcTaBiseT coO0H 1EeI0CTHYIO
KUBYIO cucTeMy. OHa COCTOMT M3 TPEX HEPa3phIBHO CBSI3aHHBIX MEXAYy cO00il yacTei:
000JI0YKH, IUTOIUIa3Mbl U siapa. O0osouka KJeTKa OCYILIECTBIIIET HEMOCPEICTBEHHOE
B3aMMOJICHCTBHE C BHENIHEW Cpedod M B3aMMOJICUCTBHE C COCEAHUMHU KJeTKaMu (B
MHOTOKJIETOYHBIX OpraHu3max). O6osnouka kierok. O0010YKa KIETOK HMEET CIO0XKHOE
ctpoeHue. OHa COCTOUT U3 HAPYKHOT'O CJI0SI M PACIOJIOKEHHOM MOJI HUM I1J1a3M aTUYECKOM
MeMOpaHbl. KeTKu >)KMBOTHBIX M PACTEHHUH Pa3IM4YarOTCs MO CTPOEHUIO HUX HAPYKHOTO
cinosi. Y pacTeHu#, a Takxke y OakTepuil, CHMHE-3€JIeHBIX BOJOpOcied U rpuboOB Ha
MOBEPXHOCTU KIIETOK pACIOJNIOKEHA IUIOTHAsE O00JOYKa, WM KIJIETOYHAas CTeHKa. Y
OOJBIIMHCTBA PACTEHM OHAa COCTOMT W3 KieryaTku. KierouHass cTeHKa wurpaer
UCKJIIOUMTEIBHO BAKHYIO POJIb: OHA IpPEJCTaBisieT cO0Oi BHEIIHMH KapKac, 3alUTHYIO
000J10uKy, oOecreunBaeT TYprop pacTUTENIbHBIX KJIETOK: 4Yepe3 KJIETOUYHYI CTEHKY
MIPOXOAUT BOJA, COJIM, MOJIEKYJIbl MHOTHX OpraHMYeCKHX BewecTB. HapykHblil cioii
MOBEPXHOCTU KJIETOK >KMBOTHBIX B OTJIMYME OT KJIETOYHBIX CTEHOK PAaCTeHHIl OYeHb
TOHKUH, nacTUYHbIi. OH HE BUJIEH B CBETOBOM MUKPOCKOM M COCTOUT U3 Pa3HOOOPA3HBIX
noyimcaxapujoB U 0enkoB. [ToBEpXHOCTHBIN CIIOW YKHUBOTHBIX KJIETOK TOJYYHJI Ha3BaHUE
TVIMKOKAJIUKC. [ JIMKOKAJIMKC BBITIONHSET NPEXKIEe BCero (yHKIHUIO HEMOCpeICTBEHHOU
CBSA3M KJIETOK >KMBOTHBIX C BHEIIHEW CpPEelO, CO BCEMHU OKPYKAIOIIMMH €€ BELIECTBAMHU.
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Vmest He3HAUUTENBHYIO TONMIMHY (MeHbIIe | MKM), HApYXKHBIA CJION KIIETKU YKUBOTHBIX
HE BBINOJIHAECT ONOPHOM pOJIM, Kakas CBOWCTBEHHA KJIETOYHBIM CTEHKaM pacTEHHI.
OOpa3oBaHue TIMKOKAJIMKCA, TaK € KaK M KJIETOYHBIX CTEHOK pacTEHUM, MPOUCXOIUT
Onmarojapsi JKHM3HENEATENbHOCTH caMuX KieTok. [lmasmaruueckass memoOpana. Ilof
IIMKOKAJMKCOM W KIIETOYHOM CTEHKOM PACTEHUM PAacCIlONoKEeHa IIa3MaTUyecKas
MeMOpana (nar. '"MeMOpaHa'-KoxkwWIla, IUIEHKA), TpaHUWYalias HEMOCPEJACTBEHHO C
uuroriazmMor. TommmHa MmiIa3MaTudeckod meMOpaHbsl okosio 10 HM, u3ydeHue ee
CTpoeHUs U (PYHKIUII BO3MOXHO TOJBKO C IOMOIIBIO 3JEKTPOHHOIO MHUKpockoma. B
COCTaB IUIa3MAaTUYECKOM MeMOpaHbl BXOAAT Oenku u junuabl. OHU yHoOpsAOYEHO,
pacmojio)KEeHbl M COEAMHEHBI JPYr C JPYroM XUMHUYECKHMHU B3auMmonenctBusmu. [lo
COBPEMEHHBIM TMPEACTABICHUSIM MOJIEKYJbl JIMIIHMJIOB B IJJA3MAaTUYECKOH MemOpaHe
PacmoJIoKEHBI B JBa psifia U 00Pa3yIOT CIUIONIHOM cJoi. Mosekyibl 6eIKoB He 00pa3yroT
CIUIOLHOTO CJIOSl, OHU PACHOJIaralTCs B CJIO€ JIMIUAOB, NOTPYKASICh B HETO HA Pa3HYIO
riyouny. Mosnekynabl Oeflka W JIMIKMJIOB MOJBMKHBI, YTO OOECHEYMBAET JUHAMUYHOCTh
mazMatudeckoil memOpanbl. [lnazmaTuueckass mMemMOpaHa BBIMOJIHSIET MHOTO Ba)KHBIX
(GyHKUUH, OT KOTOPBIX 3aBHIAT KU3HEIEATEIbHOCTh KiIEeTOK. OnHa M3 Takux (QyHKUUN
3aKJIIOYaeTcss B TOM, 4YTO OHa oOpa3yeT Oapbep, OTIpaHUYMBAIOIIUN BHYTPEHHEE
COZIEPKMMOE KJIETKM OT BHEImHeW cpenbl. Ho Mexay KieTkaMyu W BHELIHEH Cpeaou
MOCTOSTHHO TPOMCXOJUT OOMEH BelecTB. M3 BHemHel cpepl B KIETKY MOCTYMAaeT BOJA,
pazHooOpa3Hble coiii B (opme OTHENbHBIX HOHOB, HEOPraHWYECKHWE M OpPraHUYecKue
MoJieKyJbl. OHU TPOHUKAIOT B KJIETKY Ye€pe3 O4YeHb TOHKHE KaHAJbl IJIa3MaTHYECKON
MeMOpaHbl. BO BHENIHIOW Cpely BBIBOJSATCS MPOIYKTHI, OOpa30BaHHBIE B KIIETKE.
Tpancnopt BemiecTB- OJHa W3 TJABHBIX (YHKIWK TUIa3MaTH4YecKol mMemOpanbl. Uepes
IUIa3MaTUYECKyI0O MEMOpaHy U3 KJIETU BBIBOJSATCS MPOAYKTHI OOMEHa, a TaKXKe BEIIeCTBa,
CHUHTE3UpOBaHHbIE B KJeTKe. K 4ucily UX OTHOCSTCS pa3HOOOpa3Hble OENKH, YriIeBOJIbI,
TOPMOHBI, KOTOpbI€ BBIPAOATHIBAIOTCS B KIIETKAX PA3IUYHBIX KEJIe3 W BBIBOISTCS BO
BHEKJIETOUHYIO cpey B (popme Menkux Kameinb. Kietku, o0pa3yroniye y MHOTOKJIETOYHBIX
KUBOTHBIX Pa3HO0Opa3Hble TKaHU (AMHUTEIHAIBHYIO, MBIIICUYHYIO U JIp.), COEAUHSIOTCS
Ipyr C JpyroMm Iula3MaTHueckoil memOpaHoil. B mecTax coequHeHusi NBYX KIIETOK
MeMOpaHa KaxJOW M3 HUX MOXKET 0Opa3oBbIBaTh CKJIAJKU WA BBIPOCTBI, KOTOpBIE
OpUJIAIOT  COCAMHEHHSIM  0co0yto  mpodHocTh. CoeAMHEHHE  KJIETOK  pacTeHUM
oOecrneunBaeTcsl myreM 00pa30BaHUs TOHKHUX KaHAJOB, KOTOPBIE 3aII0JIHEHBI LIUTOILIA3MOM
U OrpaHWYeHbl TuIa3MaTHueckod memOpaHoil. [lo TakuM KaHamam, MPOXOJSAIIUM uepe3
KJIETOYHbIE O0OJIOYKHU, U3 OJHOM KIIETKH B JPYIyIO MOCTYIMAIOT MUTATENbHbIE BEIIECTBA,
WOHBI, YIJIEBOABI U JApyrue coeAuHeHus. Ha MOBEpXHOCTM MHOTMX KIJIETOK JKHBOTHBIX,
HampuMep, pa3UYHbIX SIUTEIMEB, HAXOJATCS OYEHb MEJIKHME TOHKHE BBIPOCTHI
UTOIUIa3Mbl, MOKPBIThIE TJIA3MAaTHYECKONH MeMOpaHO#, - MUKpoBOpcuHKH. Hambonbiiee
KOJIMYECTBO MHKPOBOPCHMHOK HAXOJIUTCS Ha TIOBEPXHOCTH KIJETOK KHUIIEYHHKA, TIE
IIPOMCXOAUT HWHTEHCHUBHOE IIEPEBAPUBAHME W BCAChIBAaHUE IIEPEBAPCHHOM IHIIN.
@aromuto3. KpymnHble MOJEKylIbl OpPraHMYeCKUX BEIIECTB, HampuMep OElKOB U
MOJINCAXapUI0B, YACTUIbI MUIIU, OAKTEPUH MOCTYNAIOT B KJIETKY IyTeM Qarouura (rpeu.
"hareo" - moxkupare). B daromure HEMmoCpeACTBEHHOE ydacTHE MPUHUMAET
iazMatuyeckas memoOpaHa. B Tom Mecrte, rje MoBEpXHOCTb KIJIETKH CONPUKACAETCS C
JacTHIe Kakoro-iubo TIJIOTHOTO BeliecTBa, MeMmOpaHa mporubaercs, oOpasyer
yrayOJIeHHe M OKPY)KaeT YacTHIly, KoTopas B '"MeMOpaHHOH ymakoBKe" MOrpykaercs
BHYTpb KJeTKH. OOpa3zyeTcsi NHILEBAPUTENbHAsI BAaKyolb W B HEHl IepeBapUBarOTCA
NOCTYNMBIIME B KJIETKY OpraHudeckue BemiectBa. lluTomnasma. OTrpaHuyeHHas OT
BHEIIHEH Cpelbl IUIa3MaTHYEeCKOW MeMOpaHOM, NIUTOIIa3Ma IpEACTaBISIET COOOM
BHYTPEHHIOIO IMOJIY)KUJKYIO Cpeay KIETOK. B mUTOIIasMy 3yKapuOTHUECKHMX KIIETOK
pacIioyiararoTcsl AApo M Pa3audHble OPraHoWIbl. SIpo pacmonaraeTcss B LEHTPAIBHOU
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YacTW LUTOIUIa3Mbl. B Heil cocpenoTodeHbl U pazHOOOpa3HbIE BKIIOYEHHS - MPOAYKTHI
KJIETOYHOM JAEATEIbHOCTH, BAaKyoJIM, a TakXke Mejpyaiiuie TpyOOuKM M HHTH,
oOpa3yronie cKeneT KJIEeTKH. B cocTaBe OCHOBHOrO BelIECTBA LUTOMIIA3MbI Pe00Ia aoT
Oenku. B nuToruiazmMe npoTekaroT OCHOBHBIE IIPOIIECCH OOMEHA BELIECTB, OHa 00BEANHSAET
B OJIHO II€JI0€ SIAPO M BCE OPraHOMbl, 00ECIEYMBAET UX B3aUMOJIEHCTBUE, AEATEIBHOCTh
KJIETKH KaK €IWHOM IICJIOCTHOM >KMBOM CHCTEMBI. OJHJIOILUIa3MaTH4YecKass ceTb. Bcs
BHYTPEHHSSI 30HA LMTOIUIa3Mbl 3allOJHEHA MHOTOYMCIEHHBIMM MEJIKMMHU KaHajlamMu u
MOJIOCTSIMU, CTEHKH KOTOPBIX IPEICTaBISIOT CO0OW MeMOpaHbI, CXOJHBIE IO CBOEH
CTPYKTYype C IJIa3MaTHYECKOW MeMOpaHOW. DTH KaHajbl BETBSTCS, COCIUHSAIOTCA APYT C
ApyroM W 00pa3yloT CeTh, MOJYYHBIIYI0 HAa3BaHHWE DSHJOMJIA3MATHUYECKON CETH.
OHJI0IIIa3MAaTHYECKAsl CETh HEOJHOPOJHA 10 CBOEMY CTpPOEHUI0. M3BeCTHBI /1Ba ee Tuma -
rpaHyisipHass ¥ riankas. Ha memOpanax KaHajgoB W TOJOCTEH TpaHYJISPHON ceTu
pacriosiaraeTcsi MHOXKECTBO MEJIKMX OKpYIJIbIX Telell - pubocoM, KOTOpbIE NpUIAr0T
MeMOpaHaM IIepoxXoBaThlid BUA. MeMOpaHbl IN1aIKON SHIO0MIA3MaTUYECKON CETH HE HECYT
pubocoM Ha CBOEW TMOBEPXHOCTH. OHJAOIUIA3MATUYECKash CETh BBIIOIHSIET MHOIO
pa3zHoo0pa3HbIX QPyHKIKNH. OCHOBHAs (PYHKIUS TPaHYISIPHON SHAOIIIA3MATHUECKOU CETH -
ydyacTue B CHHTe3¢ Oellka, KOTOpBI OCYIIEecTBiIseTcss B pubocomax. Ha memOpanax
IVIAJIKOM DHIOIUIaA3MaTUYECKOW CETH NPOMCXOAMT CHHTE3 JIMIUAOB U YIJIEBOJOB. Bee 3tn
MIPOJYKTBI CHHTE3a HAKAIJIMBAIOTCS H KaHAJIAX U MOJIOCTSX, & 3aTEM TPAHCIIOPTUPYIOTCS K
pa3IMYHBIM OPraHOMIaM KJIETKH, Ii€ MOTPEOISIOTCS WINM HAKAIUIMBAIOTCS B LIUTOIIa3Me B
KayecTBE KJIETOYHBIX BKJIIOYEHUN. DHIOMIA3MAaTHYECKasl CETh CBSI3BIBACT MEXIY COOOM
OCHOBHBIE OpraHOW[bl KJeTKH. PuGocombl. PubGocombl oOHapykeHbl B KIETKaX BCEX
OpPraHu3MOB. JTO MHKPOCKOIMYECKHE TeJbIla OKPYIrJIoi ¢opmbl guamerpom 15-20 HM.
Kaxnas pubocomMa cOCTOMT M3 JBYX HEOJMHAKOBBIX IO pa3MepaM YacTHll, Majod U
001b1110H. B 01HOH KJIETKE COAEPKUTCS MHOTO ThICSAY pUOOCOM, OHM pacroJiaratorcs Juoo
Ha MeMOpaHax TpaHyJISPHON SHAOIUIA3MATHUYECKOW CeTH, JMOO CBOOOIHO JEXaT B
nuroriazme. B coctaB pubocom Bxoaar Oenku u PHK. dynkius pubocom - 3T0 cuHTE3
O6enka. CuHTe3 Oenka - CIOXHBIM Npolecc, KOTOPBIA OCYIIECTBISETCS HE OJIHOU
puOOCOMOM, a IIeJIoN TPYIION, BKIIIOYAIONICH 0 HECKOJBKUX JECATKOB OO0BEIMHEHHBIX
pubocom. Takyro Tpymmy puOOCOM Ha3bIBAIOT TodUCOMON. CHHTE3MPOBAaHHBIE OCIKU
CHaYaJla HaKaIUIMBAIOTCS B KaHajaxX M IOJIOCTSX OSHIOIUIA3MATHUYECKOM CETH, a 3aTeM
TPAHCIIOPTUPYIOTCS K OpraHoujaM M y4dacTKaM KIIETKH, IJI€ OHU HOTpeOJstoTCs.
OHjoIUIa3MaThuyeckass ceTb M puOOCOMBI, pPACIOIOKEHHBIE Ha ee MeMOpaHax,
MPECTaBISAIOT COOOW €IUHBIM anmapar OMOCHHTE3a U TPAHCIOPTHUPOBKH OEIKOB.
Mutoxonapuu. B murormiasme G0JIbIIMHCTBA KJIETOK KUBOTHBIX M PACTEHUI COIEPIKATCS
Mmenkue Tenbua (0,2-7 MKM) - MUTOXOHAPUU (Tped. "MUTOC" - HUTh, "XOHJIPUOH" - 3€pHO,
rpanysa). MUTOXOHIPHM XOPOIIO BUIHBI B CBETOBOM MHUKPOCKOII, C TIOMOLIBIO KOTOPOTO
MOYXHO PAaccMOTpeTh MX (OpMY, PACIOJIOKEHUE, COCUUTATh KOJUYECTBO. BHyTpeHHee
CTPOEHHE MUTOXOHJIPUIl M3Y4YEHO C MOMOUIBIO 3JEKTPOHHOro MukKpockoma. OOosouka
MHUTOXOH/IPUM COCTOMT M3 JIBYX MeMOpaH - HapyXHOM M BHyTpeHHei. Hapyxnas
MeMOpaHa TJiajKas, OHa He oOpa3yeT HHUKAKUX CKJIAJOK U BBIPOCTOB. BHyTpeHHss
MeMOpaHa, HampoTHB, O00pa3yeT MHOT'OYHMCIIEHHBIE CKJIAJIKM, KOTOpblEe HAlpaBJiE€HbI B
MoJIOCTh MUTOXOHApUU. CKIIAJKU BHYTpEHHEH MeMOpaHbl Ha3bIBalOT KpUCTaMu (JiaT.
"kpucta" - TpebeHb, BBIPOCT) UMCIO KPUCT HEOJWHAKOBO B MUTOXOHJPHSX Pa3HbIX
KJIeToK. X MokeT OBbITh OT HECKOJBbKUX JIECSITKOB JO HECKOJBKHMX COTEH, MpHUYEM
0COOEHHO MHOTO KPHUCT B MUTOXOHIPHUSAX AKTUBHO (DYHKIMOHHUPYIOIIUX KIETOK,
HalpUMep MBIIIEYHbIX. MUTOXOHIPUN Ha3bIBAIOT '"CHJIOBBIMHU CTaHLUAMU' KIIETOK, TaK
KaK MX OCHOBHas (pyHKIus - cuHTE3 afeHo3uHTpudocopHoit kucinotel (ATD). Drta
KHMCJIOTa CUHTE3UPYETCSd B MUTOXOHJPHSX KIETOK BCEX OPraHU3MOB M IPEACTABIIAET
co0oil yHHMBEpCaJbHBIi HMCTOYHUK DSHEPrHMHM, HEOOXOAMMBIA JJIi OCYHIECTBICHUS
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IIPOLIECCOB KU3HEIACATEIBHOCTU KIETKW M LEJIoro opraHusma. HoBble MUTOXOHIpPUHU
0o0pa3yroTcsi JeNIEHHEM YK€ CYIIECTBYIOIIUX B KIeTke MuToxoHapuid. [lmactunel. B
LUTOIUIa3ME KJIETOK BCEX pacTEHUM HaxXoAsATCs IUlacTHIbl. B KieTkax >KHMBOTHBIX
IUIACTUABl OTCYTCTBYIOT. Pa3inyairOT TpU OCHOBHBIX THNA IUIACTUJ: 3€JEHBIE -
XJIOPOTLIIACTHI; KpPAaCHBIE, OpAH)KEBbIE W JKENTHIE - XPOMOIUIACTHI, OECIBETHBHIC -
JENKOIUIacThl. XJIOpOIIIACT. DT OPraHOMIbI COAEPKATCA B KIIETKAX JINCTHEB U APYTHX
3eJIEHbIX OpPraHOB PACTEHMH, a Takke Yy pa3HooOpa3HbIX Bojaopocieil. Pa3mepsl
xJioporyiactToB 4-6 MKM, Hambojiee 4acTO OHHM HMEIOT OBAJIbHYIO (GopMy. Y BBICIIUX
pacTeHuil B OJTHOM KJIeTKE OOBIYHO OBIBAET HECKOJBKO JIECATKOB XJIOPOIIACTOB. 3e€ICHbIN
[BET XJIOPOILIACTOB 3aBHCUT OT COJAEPKAaHUS B HUX MUTMEHTA XJIopoduiia. XJIOporiacT -
OCHOBHOH OpraHouJi KJIETOK pacTeHUi, B KOTOPOM MPOUCXOIUT (POTOCUHTE3, T. €.
o0Opa3oBaHue OpraHUYecKuX BemecTB (yriieBogoB) u3 Heoprannueckux (CO2 u H20) npu
UCIIOJIb30BAHUM JHEPTrUU COJHEYHOro cBeTa. [lo CTpoeHHIo XJIOpPOILIacThl CXOAHBI C
MUTOXOHApUSAMU. OT LUTOIJIa3Mbl XJIOPOIUIACT OTIPAaHWYEH JBYyMs MeMmOpaHamu -
Hapy»XHOW W BHyTpeHHed. HapyxxHas memOpana riankasi, 6e3 CKIaJOK U BBIPOCTOB, a
BHYTPEHHssI 00pa3yeT MHOI0 CKJIag4aTblX BBIPOCTOB, HANpaBJIEHHBIX BHYTPb
xjoporiacta. IloaToMy BHYTpH XJIOpOIUIacTa COCPEAOTOYEHO OOJbIIOE KOJIMYECTBO
MeMOpaH, 00pa3yroIux 0co0ble CTPYKTYPhI - TpaHbl. OHU CJIOXKEHBI HAmoJ00Ue CTOMKHU
MOHET. B memOpaHax rpaH pacmojiararoTcs MOJIEKYNbl XJOpo(duiuia, MOTOMY HMEHHO
31ech Tpoucxoaut ¢otocunte3. B xmopomactax cunTesupyercs u ATD. Mexay
BHYTpeHHMMH MeMOpanamu xiyoporiacta coaepxkarcs JIHK, PHK. u pubocomsri.
CrnenoBaTenbHO, B XJIOPOILJIACTaX, TAK K€ KAK U B MUTOXOHJIPUSIX, MPOUCXOIUT CHUHTE3
Oenmka, HEOOXOAMMOTrO Ui  JAEATEIBHOCTH OTHX  OPraHOMIOB.  XJIOPOILIACTHI
Pa3MHOXAIOTCS [JEJIEHUEM. XPOMOIUIACThl HAXOAATCS B LMTOIUIA3ME KIETOK pa3HbIX
yacTel pacTeHMil: B I[BETKaX, IJIOJAaxX, CTEONAX, JUCThAX. [IpUcyTCTBHEM XPOMOILIACTOB
OOBsICHSIETCSA KeNTasi, OpaHKeBash M KpacHas OKpacka BEHUMKOB IIBETKOB, IUIO/OB,
OCEHHHUX JIUCThEB. JIeHKOMIacThl HaXOASATCS B IUTOIIa3Me KJIETOK HEOKPAIIEHHbIX YacTen
pacTeHuil, HalpuMep B CTEOIAX, KOPHAX, KIyOHsX. DopMa JeHKOoIIacToB pa3HOOOpa3Ha.
XJOpOMIacThl, XPOMOIUIACTHI M JICHKOIJIACTBI CIIOCOOHBI KJIETKA B3aMMHOMY IEPEXO.Yy.
Tak npu co3peBaHUM IUIOAOB WJIM U3MEHEHUU OKPACKU JIMCTHEB OCEHBIO XJIOPOIIACTHI
IpEBPAIIAOTCAd B XPOMOILUIACTHI, a JICMKOIUIACTBI MOTYT IPEBpAIIaThbCs B XJIOPOIUIACTHI,
HarpuMep, TP TO3eJIeHeHnH KiyOHer kaptodens. Ammapar [ompmxu. Bo mHOTHX
KJIETKaX >KUBOTHBIX, HANpUMep B HEPBHBIX, OH HMeeT (GOpMYy CIOXHOU CeTH,
pacroyioKEHHOM BOKPYT sAzpa. B kieTkax pacTeHud M npocTedmmx ammapaTr [ onbmku
MPEICTaBIEH OTACIbHBIMU TENbI[AMH CEPIOBUIHON WM MAaJOYKOBUIHOW (HOPMBI.
CtpoeHue 3TOro OpraHouia CXOJIHO B KJIETKaX PACTUTENIbHBIX U KUBOTHBIX OPTaHU3MOB,
HECMOTps Ha pa3sHooOpaszue ero Gopmsl. B coctaB anmapata ['oibaku BXOAST: MOJIOCTH,
OrpaHHuYEHHbIE MeMOpaHaMH U PacIoyioKeHHbIe rpynmnamMu (1o 5-10); KpynHble U MEJKHe
My3bIPbKH, PACIOJIOKEHHbIE Ha KOHIAX MoJocTed. Bce 3TH 3JIeMEHTHI COCTaBISIOT
eANHBIA KOMITIEKC. Anmapat ['oJibIK1 BBITOTHSAET MHOTO BaxXHBIX (pyHKUMH. [To kaHnamam
SHJOIIA3MAaTUYECKON CETM K HEeMY TpPaHCIOPTUPYIOTCA MPOAYKThl CHUHTETHUYECKOU
NeSITEeIbHOCTH KJIETKH - Oenkd, yriaeBojAsl M Kupbl. Bce 3T BemiecTBa cHauana
HAKallJIMBAalOTCS, @ 3aTeM B BHJAE KPYMHBIX M MEJIKHX INYy3bIPbKOB IOCTYHAalOT B
LUTOIUIa3My M JIMOO HCIIONIBb3YIOTCS B CaMOM KJIETKE B IPOLECCE €€ KU3HENeATeIbHOCTH,
aub0 BBIBOJIATCA W3 HEEe M MHCIOJb3YIOTCA B opraHuzMe. Hampumep, B KieTkax
MOJKETYJOUYHOM  Kelie3bl  MJIEKONUTAKOUIMX  CHUHTE3UPYIOTCA  MHILEBAPUTENIbHbBIE
(dbepMeHTbl, KOTOpbIE€ HAKAIUIMBAIOTCS B TMOJOCTAX OpraHoujaa. 3aTeM oOpa3yroTcs
My3bIpbKH, HamoJdHeHHble (epmeHnTamMu. OHU BBIBOIATCS M3 KIETOK B  MPOTOK
MOJIPKETYJOUYHOM Kene3bl, OTKYy/la MEPETEKAt0T B MOJIOCTh KulleyHrKa. Enle onHa BaxHas
(GyHKIUS ATOrO0 OpPraHoMJa 3aKjIYaeTcs B TOM, YTO HAa €ro MeMmOpaHaX MpPOUCXOIUT
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CUHTE3 XUPOB U YIIeBOAOB (IOJMCAXAapUIOB), KOTOPBIE MCHOJIB3YIOTCA B KIETKE M
KOTOpble BXOJAT B cocTtaB MeMmOpaH. biaromapss nesrtenbHocTH anmapara ['onbmxu
MPOUCXOIAT OOHOBJICHHE U POCT TIa3MaTHIecKoil memOpansl. JInsocomsl. Ipeacrapnsior
coboif HebonblIMe OKpyrible Tenbla. OT IMUTOIUIA3MbI KaXaas JU30coMa OTIpaHHuYEHa
MeMOpaHoi. BHyTpu nm3ocombl HaxomaTcsi (hepMEHTHI, PaCIHICTUISIONNE OCNKH, YKUPHI,
YIJI€BOJIbI, HYKJIEMHOBBIE KUCIOThl. K MMIEBON ydacTule, MOCTYNUBIIEH B LUTOILIA3MY,
MOJXOASAT JTM30COMBI, CIIMBAIOTCA € HEll, 1 00pa3yercst 0JlHa MUILEBAPUTEIbHAS BAKYOIIb,
BHYTPH KOTOPOM HaxXOJUTCS MHIIEBas 4YacTUIA, OKPY)KEHHas (EepMEHTaAaMHU JIM30COM.
BemectBa, oOpa3oBaBuiuecss B pe3yjibTaTe IepeBapUBaHUs MUIIEBOM  YacCTHIBL,
MOCTYMAalOT B IUTOIUIA3MY W UCHONB3YIOTCA KieTkod. OOmamas CrmocoOHOCTBIO K
aKTUBHOMY II€PEBAapUBAHMIO IHILIEBBIX BEUIECTB, JM30COMBI Y4YacTBYIOT B YIaJCHUU
OTMHUPAIOLIUX B MPOLECCE KUZHEEATEIBHOCTH YacTeN KJIETOK, LENbIX KJIETOK U OPraHoB.
OOpa3oBaHHe HOBBIX JIM30COM IPOUCXOAUT B KIETKE IOCTOSHHO. DEepMeHTHI,
CoJep KallUecs B JIM30COMAX, KaK U BCAKHE APyrue OCIKH CHHTE3HPYIOTCS Ha puOOCcOMax
LUTOIUIa3Mbl. 3aTeM 3TH (PEPMEHTHI IOCTYMAIOT [0 KaHajlaM 3HJO0IIa3MaTHYECKON CeTH K
annapary ['oabaxu, B HOJOCTSIX KOTOpPOro (OpMHUPYIOTCS JM30COMBI. B Takom Buae
JM30COMBI MOCTYNAIOT B IUTOIUIa3My. Kierounslii neHtp. B kierkax >KMBOTHBIX BOIU3U
Allpa HaXOAMUTCSI OPraHOW[, KOTOPBIM Ha3bIBAIOT KJIETOYHBIM LIEHTPOM. OCHOBHYIO 4acTh
KJIETOYHOT'O LIEHTpa COCTABJISIOT JIBa MAJEHBKHUX TEJIbLIa - LEHTPHUOJIH, PACIIONOKEHHBIE B
HEOONBIIOM Y4YacTKE YIUIOTHEHHOM mMromiasMbel. Kaxngas ueHTpuonb umeer QGopmy
nuianHApa JIMHOM 10 1 MkM. LleHTpuonu urparoT BaXXKHYIO POJb IPU JIEJIEHUU KIETKH;
OHM Y4YacTBYIOT B oOpa3oBaHMM BepeTeHa JeneHus. Kierounsle Bkmodyenus. K
KJIETOYHBIM BKJIFOUEHUSIM OTHOCSITCSL YIJIEBOJBI, *Upbl M Oenku. Bce 3Tm BemiecTBa
HAaKaIUIMBAIOTCSl B LUTOIUIA3ME KJIETKHM B BHUJE Kallelb M 3€PEH Pa3IM4HON BEJIWYMHBI U
¢opMbl. OHU NEPUOIUYECKH CHUHTE3UPYIOTCS B KIETKE M HCIONb3YIOTCS B IpoLecce
obmena BemiecTB. SAnpo. Kaxkaast kjeTka 0OIHOKIETOUYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX,
a Tak»Ke pacTeHH coAepx uT sapo. Popma u pazMepsl sjipa 3aBUCIT OT (GOpPMBI U pazMepa
KJIETOK. B OOJbIIMHCTBE KJIETOK HMEETCS OJHO SAPO, M TaKuWe KIETKH Ha3bIBAIOT
oJtHOs,iepHBIMH. CyIIECTBYIOT TaKKe KJIETKH C ABYMs, TPEMs, C HECKOJIbKUMHU JAECITKAMU
U JaXe COTHAMM siiep. DTO - MHOTOSIEPHBIE KJIETKU. SIIEpHBIM COK - MOJYKHJKOE
BEIIECTBO, KOTOPOE HAXOJIUTCS MOA SACPHOM 000JIOUKOM M NMpenCTaBisieT BHYTPEHHIOKO
cpeny sapa. Bonpocel st 3akperuienus tembl: Kem, korna u kak Oblia OTKpbITa KieTka?
Yro u3yyaeT Kie€TOYHas OHOJOrMs M KaKoe 3HAYeHHE HMMEeeT KJIETOYHas Teopus is
Hayku? Kakune npoueccsl NpoucxoaaT B MUTOXOHApUAX? KakoBo cTpoeHne U Ha3HaueHue
anmnapata ['onpmxu? KakoBa ¢yHKuMs 1M30coM B KMBOTHOU KieTke? Kakue mporecco
MPOUCXOJAT B XJoporutactax? KakoBo crpoenue n pynkuuu siapa? Uto Takoe KIETOUHbIE
BrioueHus? Kakyro ¢yHkuuio BbIMOMHSAIOT pubocombl? KakoBa posib HHUTOIUIA3MBI B
KJIETKE? KakoBsl CTpOEHUuE U GyHKIMU SHOIIA3MAaTUYECKOU cetu?
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U3MEHEHHH paboueii yaeOHOH nporpaMMBl 10 AUCLHILIHHE
b/1.08 broaorus

JlononHeHUs ¥ U3MEHEHHUS, BHOCUMBIE B pabo4yio IporpaMmy JHCLUILIMHEL

OcHoBanns BHeCeHHS Pasnen PII/I, B koTopbii Conepxxanne BHOCHMBIX
JNONOJIHEHHH H H3IMEeHEeHHH | BHOCATCH H3MeHeHHs JAONOJIHEHH H, H3MeHenn H

Ilpepnoxenne paboronarens

IIpeioxenne cocraBurens

TIPOrpaMMbl
[Ipuobpertenue, uznanue Paznenst Ne2.4.5 u NeS5 OO0HOBNICHHE NIEPEYHS
JIATEPATYphl, OOHOBICHHE [lepeuens OCHOBHOI H JIATEpaTyphbl
NEPEYHs U COAepIKaHus JIOTIOJTHUTENIHOH yueOHOH

1 9bC, 6a3 naHHbIX JTUTEpaTypsl A

CocrtaBuTens: npenojaBaTesib JL.B. KoBasibuyk

\_Acnmcs”

VYTBepkeHa Ha 3acCelaHHH TPEIMETHO-LMKIOBOH KOMHMCCHHM MAaTeMaTH4YeCKUX |
€CTECTBEHHOHAY4YHBIX AucuuniuH npotokon Ne 1 ot «31» asrycra 2017 1.

3am. nqupexropa no YP ¢unuana cﬂ/ oL T.A. Pe3ynenko
«31» aBrycra 2017 r.

JIL.T. Cokxonosa

—
7
M «31» aBrycra 2017 .

Hnxenep-anexkrponuk (nporpaMMHO-HHGOPMAITHOHHOS. 00ecBeueH e
00pa3oBaTebHOM IPOrpamMMbl) /};‘mm{

V «31» aBrycra 2017 &

3aBenyiomas cekropom 6ubnuorexku punuana
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Ha YYEOHYIO IPOrpaMMy y4EOHOH AMCLUIUIMHB 11/1.U3 buonorus
st cnetuanbHocTH 35.02.12 CanoBo-napkoBoe U laHAmadTHOE CTPOUTEIBCTBO

Paboyas nporpamma yueGHo# aucummiuabl [171.03 Buonorus paspaboTraHa Ha OCHOBE
tpebosannii ®I'OC cpennero obiero 06pa3oBanus, IPEABIBIAEMBIX K CTPYKTYpE, COIEPIKAHHIO H
pesyabTataM OcBOe€HHs y4eOHOM aucummnmesl  [1J1.03 bBuonorus, B COOTBEICTBHH C
PexoMenaumsMy 10 OpraHM3allMHM MONYHeHHs: CpeaHero oO6Liero o6pa3oBaHHs. B Mpenenax
OCBOCHHsI 00pa30BaTE/IbHBIX TIPOTPaMM CPEAHEro npodeccHoHanbHOro o0pasoBaHus Ha Oase
OCHOBHOr0 00wero of0pa3oBaHus C y4eTom TpeGoBaHHil (eaepaibHBIX I'OCYAaPCTBEHHbIX
00pa3zoBaTe/bHBIX CTAHIAPTOB CIICLUAIBHOCTH CPEHEr0 NPOECCHOHANBHOTO 00pa3oBaHus (nanee
CTI0) 35.02.12 CanoBo-napkoBoe ¥ JaHAmWA(THOE CTPOUTENHCTBO, YTBEPAKAECHHOTO NPHKA30M
Muno6puayku PO ot 07.05.2014 Ned61 (3apeructpuposan B Mumntocte Poccuu 27.06.2014 Ne
32891.

Hanuas nporpamMma sBJISETCS YacThIO MPOrPaMMbI MOATOTOBKH CHELHATHUCTOB CPEIHEro
3seHa B cootBercTBUM ¢ OI'OC CIIO mo cnemmanbHoctH 35.02.12 Canoso-mapkoBoe H
naHmmadTHOE CTPOMTENhCTBO. YueOnas aucummiuua I1J1.03 Buonorus usyuaercs B LHKIE
0asoBeix aucuuiuimH. OOydeHHe mpoBoaMTCS HAa 6a3e OCHOBHOTO O6IIEro OOpa3oBaHHS H
HALIENICHO Ha TOJYYCHHE CpeaHero npodeccHoHanbHOro oOpasoBaHus. Pabouas nporpamma
cocTaBiieHa s O4YHOH (opmbl oOydenus. IlporpaMma cocTaBiieHa JIOTHYHO, CTPYKTypa
JAUCHLHIUTHHBI COOTBETCTBYET NPUHIIMITY €AHHCTBA TEOPETHYECKOTO ¥ MPAKTHIECKOTO O0y4YeHHs,
pasnenbl (OcHoBbl nuTONOrMM; OpraHusMm. PasMHOKEHME H HMHAMBHAYAJbHOE pa3BHUTHE
opranu3moB; OCHOBBI CEIEKLIMH ¥ TeHETHKH;, DBOJIIOLMOHHOE yaeHue, MCTOopus pa3sBUTHS KU3HU
Ha 3emne; OcHOBBI 3KONOTHH, DHOHMKA) BbIIENEHBl IUIAKTHYECKH —IENECO06pasHo.
IlocnenoBaTebHOCTE TEM, MpPEUTAraeMbiX K H3yYEHHUIO, HANPABIEHa HA KAYECTBEHHOE YCBOECHHUE
y4ebHoro matepuana. Buasl camocTosTensHbIX paGoT MO3BONAIOT 0606IMTE M yrayOHUTH
M3y4aeMblii MaTepHall, H HaNpaBlieHbl HA 3aKPEIUICHHE YMEHHS [OWCKA, HAKOIUIEHHA |
06paboTku HHOPMALHH.

Bcee paznensl paGouei nporpamMMbl HanpasliieHbl Ha (OPMUPOBAHHE 3HAHWHM ¥ YMEHHH, B
MOJIHOM Mepe OTBEYAOT TpeOOBAHUAM K pe3y/IbTaTaM OCBOEHHS YYeOHOW NMCLUIUIMHBI B
coorBerctBuH ¢ OI'OC CIIO. Kaxnpiit pa3men nporpaMMbl PacKpbiBaeT PacCMaTPHBAEMBIE
BOMPOCHI B JIOTHYECKOH IOC/IEA0BATEIbHOCTH, ONpEAEIsieMOld 3aKOHOMEPHOCTIMH O0Yy4eHHS
cryaenToB. ITacnopt nporpamMbl 0G0CHOBaHHO U MOJTHO OTPAXaeT COAEPIKAHKE AUCLIUIINHEL, €
pOJIb U MECTO B MOJATOTOBKE CIIELHAIMCTA CPEIHErO 3BEHA, PACKPHIBAET LU | 331a4d y4eOHOH
JucuumivHel. Onpenenensl TpeOOBaHKS K YMEHUAM H 3HAHUSM CTYIEHTOB.

Jina 3aKkperuieHus TeOPETHYECKUX 3HAHUH, (JOPMHUPOBAHHUS YMEHHI M HABBIKOB CTYJACHTOB
NpPEeAyCMaTPUBAIOTCA NPAKTHYECKUE 3aHATHSA u naboparopHsie pabGotel. KomuuecTBo
TIPAaKTHYECKUX 3aHATUH COOTBETCTBYET TpeOOBaHMAM yueOHOrO 1jiaHa.

KoHTpo/ib M OLEHKA pe3y/bTaTOB OCBOSHHS YYEOHOW MHCHMIUIMHBI OCYIIECTBIISIOT B
¢dopme audpdepeHIpoBaHHOTO 3aueTa. PaspaboTanHbie GOPMBI B METOIBI MO3BOJISIOT B MOJHOMN
MEpEe OCYINECTBISATL KOHTPOJAb M OLICHKY pe3yJbTaToB 00y4eHHUs (OCBOEHHBIX YMEHHIA,
YCBOCHHBIX 3HAHHUI).

IlepeueHbp peKOMEHOYeMOW OCHOBHOM M JOMOJHHTEIBHOM JIUTEPATYPhl BKIOYAET
o0menoCcTyNnHble HMCTOYHHKM, W3[aHHble B TMOClieqHee BpeMs (He Tmo3gHee 5  jer).
Ilepeuncnennsie UHTEpHET — pecypehbl aKTyallbHBI U AOCTOBEPHBI.

Paspaborannas mnporpamma yueOHO#H Jlﬂm 1, 41J1.03 Buonorus ™Moxer ObITH
PEKOMEH/I0BaHA Il MCTIONB30BAHKS B yqeﬁﬂo i B

Penien3eHT kaHAUAAT C-X HAYK £
¢unuana ®I'BOY BO «Kybauckwuii rocynapmgf:

B I. ['enenmkuke X /T. Y. Ky3pmuna/
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Ha yueOHyo nporpammy yueOHo# aucuumiuabl [1/1.03 buonorus
Juis cnennaibHocTH 35.02.12 CanoBo-napkoBoe H JIaHAIAa(THOE CTPOHTEIBECTBO

PaGouass nporpamma yueOHo# mucummiuabl [1J{.03 buonorus paspaboraHa Ha OCHOBE
Tpebosanuii ®I'OC cpeanero obiero obpazoBanus, NPENBABIAEMBIX K CTPYKTYPE, CONCPKAHHIO H
pe3ynbTataM oOcCBOeHHs Yy4eOHoH mucumrumanbl  [1/1.03 buosorus, B COOTBETCTBHH C
PekomeHmanusMi 1O OpraHu3aliy TMOJy4YeHUs] cpeHero oduiero o0pa3oBaHus B IpeAenax
OCBOEHHsi 00pa30BaTENbHBIX MPOrpaMM CcpeiHero mnpodeccuoHanbHoro obpasoBaHus Ha 0Oase
OCHOBHOT0 0O0mero o0pa3oBaHusi C YydeTroM TpeOoBaHui (eAepaIbHBIX TI'OCYIapCTBEHHBIX
00pa3oBaTebHbIX CTAHAAPTOB CHELHATBHOCTH CPEAHETo MpodecCHOHANBHOro 00pa3oBaHus (nanee
CIIO) 35.02.12 CanoBo-niapkoBo€ W JIaHAWA()THOE CTPOUTENBLCTBO, YTBEPKAECHHOIO NPHKA30M
MunoOpuayku P® ot 07.05.2014 Ned461 (3apeructpupoBan B Muniocte Poccuu 27.06.2014 Ne
32891.

[IporpamMma sBAS€TCS YacThIO MPOrpamMMbl MOJATOTOBKH CIHELIMAIMCTOB CPEIHEro 3BEHA B
cootBerctBur ¢ ®I'OC CIIO no cneumansHoctd 35.02.12 CanoBo-napkoBoe W JaHAmadTHOE
CTPOUTEJNILCTBO.

Jucumrmiuda T11.03 Buonorus usydaercs B mukie 6a30BbiX aucuumiavH. OOydenue
OpoBOAUTCS Ha 0aze OCHOBHOro obuiero oOpa3oBaHHs W HALEJEHO Ha IOJy4YE€HHE CPEIHEro
npodeccuoHanbHOro 06paszopanus. CTpyKTypa JUCLUILUTHHBL COOTBETCTBYET MPUHIIUIY €AHHCTBA
TEOPETHYECKOr0 U TNpaKTHYeckoro oOyuenus, Bce pasaensl (OcHoBel nurtonorud; OpraHusM.
PasMHOXEHHE H HHAWBHAYAJIbHOE pa3BuUTHE OpraHu3moB; (OCHOBBI CEJEKLUU H TICHETHKH,
DBomoONMOHHOe ydeHue, Hctopus pasBuTus *xu3Hu Ha 3emne; OCHOBBI 3konoruM; buoHuKa)
BBIIENICHBI AMIAKTH4ECKH lenecoodpazno. Bece TeMbl Hamnpas/ieHbl Ha Ka4ye€CTBEHHOC YCBOCHHE
y4eOHoro marepuana. PasHooOpasHble BHIBI CAMOCTOSTENBHBIX PabOT MO3BOJIAIOT yryOUTH H
00001UTh W3yYaeMblii MaTepHall, ¥ HaNpaBJICHbl HA 3aKPETJICHUE YMEHHs MOKCKA, HAKOMJICHUS U
00paboTku HHpOpMaLIHH.

Kaxapiii paszmes MporpaMMbl PacKpbIBaeT pacCMaTpPUBAEMbIE BONPOCHL B JIOTHYECKOM
NI0CJIEZI0BATEILHOCTH, ONpPEIeNsieMOl 3aKOHOMEPHOCTAMH 00yueHus cTy1eHToB. OHM HanpaBJIeHbI
Ha (OpMHPOBaHHE 3HAHHI M YMEHHM, B MOJHOH Mepe OTBEHalOT TPeOOBAaHHAM K pe3yJibTaram
ocBoeHuss y4eOHoM mucuumumnsl B cootBerctBuu ¢ ®I'OC CIIO. ITacnmopt mnporpammbl
000CHOBAHHO ¥ TIOJIHO OTPAXaeT COACPKAHHE IMCLMIUIMHBI, €€ POJIb ¥ MECTO B NOJATOTOBKE
CMIELMAIUCTA CPENHEro 3BEHA, PACKPHIBAET LEIH W 3ana4u yueOHOH mucuuruikbel. OnpeneseHs!
TpeOOBaHUs K YMEHHUSAM H 3HAHHSM CTYICHTOB.

JUtsi 3aKpervieHus] TEOPETHYECKUX 3HAHHH, (POPMHPOBAHHS YMEHHI ¥ HABBIKOB CTY/ICHTOB
NPEeAYCMAaTPHUBAIOTCS NPAaKTHYECKHE 3aHATHSA u naboparopHbie pabGotel. KonuuecTso
MPaKTHYECKUX 3aHATHH COOTBETCTBYeT TpeboBaHHusM y4eOHOro miana. KOHTpOnb M OLEHKa
PEe3yJILTATOB OCBOEHMS Y4eOHOM JUCHMIUTMHBI OCYHIECTBISAIOT B (opme Au(pdhepeHuMpoBaHHOTO
3ayeTa. :

[lepeyeHb pEKOMEHAyeMOWH OCHOBHOW M JONOJIHUTENBHOW JIMTEPATyphl BKIIIOYAET
0061eI0CTYIHEIE HCTOYHHKH, H3IAaHHBIE B TocreHee Bpems (He noszanee 5 ner). [lepeuncnenHbie
HuTepHeT — pecypcehl aKTyaJibHbl H JOCTOBEPHBI.

PaspaGoranHas nporpamma y4eGHOMawepuuunbl  [1J1.03 Buonorus moxer ObiTh
PEKOMEHIOBAHA JUIsl UCTIONB30BaHUA B yu@%ﬁwsgﬂﬁ? Ce TpPH MOATOTOBKE MO CNEHANBHOCTH
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