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1. MACIIOPT PABOYEM ITPOT' PAMMBI YYEBHOM TUCIHUTIINHBI

1.1. Obracmo npumenenus npumepHoll RPOZPAMMbL

PabGouas mporpamma yueOHoW muctumumabsl BJ[.08 buonorust smBisieTcss 4acThio
OCHOBHOM Ipo¢ecCHOHANbHON 00pa30BaTeNbHOM MNPOrpaMMONM B  COOTBETCTBUHM C
@denepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM CpPEIHEro (MOJIHOIO)
obmiero obpazoBanusi U denepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTaHIAPTOM
(manee ®I'OC) no cneunansHoctu CIIO msa cnenuansaocty 09.02.03 TlporpammupoBanue
B KOMITBIOTEPHBIX CUCTEMAX.

B ocHOBe yueOHOI NUCLUIUIMHBI JIEKUT YCTAaHOBKA Ha (popMupoBaHue y 00ydaeMbIX
CHUCTEMBbI 0a30BBIX MOHITHHA W TPEACTAaBICHUH O COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, a TaKKe BbIPAaOOTKAa YMEHHUI NPUMEHATh IOJIYYEHHbIE 3HAHUA, KaKk B
poeCCHOHANBHOM e TeNFHOCTH, TaK U JUIS PEIICHHS )KU3HEHHBIX 3a/1a4.

B Ouonorun ¢opMupyroTcss MHOTME BUIbI AEATEIBHOCTH, KOTOPbIE HMEIOT MeETa
npeaMeTHbIN xapaktep. K HUM B nepByto odepeab OTHOCATCS: MOJEIUPOBAHUE OOBEKTOB U
MPOIIECCOB, NMPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS, CHUCTEMHO-WH(OPMAIMOHHBIN
aHanu3, GopMyIMpOBaHHWE THUIIOTE3, AaHadu3 U CHHTE3, CpaBHEHHE, 0000IIeHne,
CUCTEMATH3allUsl, BbISBICHUE NPUYMHHO-CIEACTBEHHBIX CBS3€l, IIOMCK aHAJIOIOB,
ylpaBl€HHE OO0BEKTAMH U IpoLeccaMd. OTa AMCLUUIUIMHA IO3BOJSIET IO3HAKOMMTH
y4daluxcsl ¢ HayYHbIMM METOJaMH MO3HAHUA, HAYYUTh UX OTIMYATH THUIIOTE3Yy OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

buonorus umeer oueHb OOJBIIOE U BCEBO3PACTAIOLIEE YUCIIO MEKIUCIUIUIMHAPHBIX
CBA3€H, IpUYEM HAa YpPOBHE, KaK IOHATUIHOIO amnmapara, Tak W HMHCTPYMEHTapHs.
Cka3zaHHOE TMO3BOJISIET pacCMaTpUBaTh OMOJOTMI0 KaK MeTa JUCHUIUIMHY, KOTopas
MIPEIOCTABIISIET MEKAUCIIUIUIMHAPHBIN A3BIK U1 ONMCAHUS HAYYHON KapTHHBI.

1.2. Mecmo yuebnou Oucyuniumnvt 6 CMpYKmype Rnpozpammovl HOO20MOBKU
CREeUUAIUCHO8 CPEOHE20 36CHA
Juctumumna «buonorus» BXoaut B 6a30BbIN yueOHBIN UK (001eo0pa3zoBaTebHbIC
JUCITUILUIMHBI) IPOTrPaMMbI IIOATOTOBKH CIEIIUAIMCTOB CPEIHEr0 3BEHA.

1.3. Ilenu u 3a0auu yueoHou OucyuniuHsl

Conepxxanue mnporpaMmbl «buONOrUs» HampaBlIEHO HAa JOCTHXKEHHUE CIEAYIOIINX
yeneu.:
o nosiyueHre (yHIAMEHTAIbHBIX 3HAHWK o Owonormueckux cucremax (Kierka,
Opranusm, llomymsums, Bua, DOxocucrema); UCTOPUM  Pa3BUTHUS  COBPEMEHHBIX
MPEACTaBICHUNA O >KUBOW MPUPOJE, BBIIAIOIIUXCS OTKPHITUAX B OMOJIOTMYECKON HAYKE;
ponu Ouosiormueckoi Hayku B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOMU
KapTUHBI MHUPA; METOJAaX HAYYHOT O TO3HAHMUS;
o OBJIAJICHUE YMEHUSIMU JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJib
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKON AESITENbHOCTH JIIOJIEH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONpeAeNsiTh >KUBbIE OOBEKTHI B MPHUPOJE; MPOBOAUTHL HAOMIOACHUS 3a
OKOCUCTEMAaMHU C LEJIbI0 MX OINKUCAHUS W BBISBICHUS E€CTECTBEHHBIX M AHTPONOTCHHBIX
W3MEHEHMI; HAaXOUTh U aHAJIU3UPOBATH UH(POPMAIIHMIO O KUBBIX 00BEKTaX;
o pPa3BUTHE [O3HABATEIBHBIX HWHTEPECOB, HWHTEJUICKTYaJbHBIX M  TBOPYECKHUX
crocoOHocTel  OoOydarommxcs B Mpolecce H3yuyeHUs OUOJIOTMYECKUX  SIBJICHUM;
BBIJJAIOIIMNXCS JIOCTHKEHUNW OWOJIOTHH, BOMICANIUX B OOIIEYEIIOBEUECKYI0 KYIbTYpPY;
CJIOKHBIX U NIPOTUBOPEUMBBIX IYT€W Pa3BUTHUS COBPEMEHHBIX HAyYHBIX B3IUISIIOB, HUJIEW,
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TEOpHi, KOHLENUUH, TUI0Te3 (0 CYIIHOCTH M MPOUCXOKICHUH KM3HH, YEJIOBEKa) B XOJ€
paloThI ¢ pa3IMYHBIMU UCTOYHUKAMH HH(pOpMAIIHH;

o BOCIIUTAaHUE YOEXKIEHHOCTH B HEOOXOIMMOCTH TIO3HAHUS JKUBOW MPHUPOJIBL,
HEOOXOJMMOCTH  PAalMOHAIBHOIO MPUPOAOINOIB30BAaHUS, OEpeKHOro OTHOIICHUS K
IPUPOJHBIM pecypcaM M OKpYXKarlolled cpesne, COOCTBEHHOMY 3/10pPOBBbIO; YBAXKEHHS K
MHEHHIO ONMOHEHTA MPH 00CYKIEHUN OMOJIOTHYECKHUX MPOOIeM;

J UCIOJIb30BaHUE NIPUOOPETECHHBIX OMOJIOTMYECKUX 3HAHUN U YMEHUH B MOBCETHEBHOU
KU3HU JIJIS1 OIICHKH TIOCIICJICTBHIA CBOEH JEATEIBHOCTH (M ACSITETLHOCTH APYTUX JIOJICH) 10
OTHOIIEHHIO K OKPYKaIOIeH cpelie, 3I0pPOBbIO IPYTUX JIOACH M COOCTBEHHOMY 3/10POBbIO;
000CHOBaHME U COOIO/ICHNE Mep MPOGUIAKTHKU 3a00JI€BaHUN, OKa3aHHUE MEPBOM MTOMOIIN
IIpU TpaBMax, COOJIOACHNE IPABUII IOBEACHUS B IPUPOJIE.

B mporpamMmy BKIIOUEHO COJAEp)KAHME, HalpaBlIeHHOE Ha (OpMUpOBaHUE Y
00yJarIMUXCsl KOMIETSHITNH, HeoOXoauMbIx sl kadectBeHHoro ocBoernmsi OITOIT CITO
Ha 0a3e OCHOBHOIO 0oOLIero o0pa30BaHUs C MOJIYYEHUEM CPEIHEro ooOuero oOpa3oBaHus;
MporpaMMbl  TIOATOTOBKH  KBATM(UIMPOBAHHBIX pabouMx, CIyXKamuxX, TpOTrpaMMbl
MOATOTOBKH crieruaanucToB cpennero 3seHa (ITIIKPC, IITICC3).

OcBoeHue conepxkanus yueOHoM nuciuIuinHbl «buonorusy obecrneunBaeT JOCTHKEHUE
CTYACHTaMU CIEAYIOIIMX PE3yIbTaTOB:

JUYHOCTHBIX!

— c(opMUPOBAaHHOCTH YYBCTBA TOPJOCTH W YBAKEHUS K HCTOPHUH M JOCTHXKCHUSM
OTE4YECTBEHHOW OMOJIOrNYecKol HayKH; MIPEICTABICHUS O LEJIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MUDA;

— MOHMMAaHHE B3aMMOCBSI3M U B3aMMO3aBUCHMOCTU €CTECTBEHHBIX HAyK, UX BIMSHUSA Ha
OKpYXalollylo cpeay, 3KOHOMUYECKYIO, TEXHOJIOTMYECKYIO, COLMAJIbHYI0 U 3ITHYECKYIO
cdepbl IesSTeIbHOCTH YEJI0BEKa;

— CHOCOOHOCTB MCMOJIb30BaTh 3HAHUSI O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHpa
B 00pa3oBaTenbHON U MpodecCHOHATBHON AeITeTFHOCTH; BO3MOKHOCTH WH(HOPMAIIMOHHON
Cpelibl 1Sl o0ecrieueHHsl MPOIYKTUBHOI'O CaMO0OPa30BaHUs;

— BIIQJICHUE KYJIbTYpPOW MBILIUICHHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHAJIU3y, BOCIIPHUSITHIO
uHpopMaMu B OOJACTM €CTECTBEHHBIX HAyK, IOCTAHOBKE LEJIM W BBIOOpY MyTeil ee
JOCTHXEHUS B TPO(heCCHOHABHOM cdepe;

— CHOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JAEATEIBHOCTH COBPEMEHHBIMU MPUHIUIIAMU
TOJIEPAHTHOCTH, AMAJIOTa U COTPYJHUYECTBA; FTOTOBHOCTh K B3aMMOJECHCTBUIO C KOJJIEramH,
palboTe B KOJIJICKTUBE;

— TOTOBHOCTh HCIIOJBH30BaTh OCHOBHBIE METOABI 3aIIUTHl OT BO3MOXKHBIX ITOCIIEACTBHA
aBapuii, KaTacTpo(, CTUXUIHBIX O€ICTBUIA;

— obnajaHue HaBbIKaMH Oe30macHOW paboOThl BO BpeMs MPOEKTHO-HCCIIEIOBATENbCKOW U
HKCIIEPUMEHTAIBHOM JeSTEbHOCTH, IIPH UCIIOIb30BaHUH J1aO0paTOPHOTo 000pyAOBaAHUS;

— CIOCOOHOCTh HCHOJb30BaTh HPUOOPETEHHbIE 3HAHUS M YMEHHUS B NPAKTUYECKOU
JESITETFHOCTH W TTOBCETHEBHOM KHU3HH I COOMIOCHUS Mep MPOPHIAKTUKH OTPaBJICHUH,
BUPYCHBIX U JPYT'UX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHUs, aJIKOT0JU3Ma,
HapKOMaHWHM); MPaBUJI MIOBEICHUS B IPUPOTHON Cpelie;

— TOTOBHOCTb K OKAa3aHUIO IMEpPBOM MMOMOIIM NpU TpaBMax, HPOCTYAHBIX M JPYrux
3a00JIeBaHUX, OTPABIICHUSX MTUIIEBHIMU TMPOTYKTAMH;

mMemanpeomMemHbix:

— OCO3HAaHHME COLMAIBHOM 3HAYMMOCTH CBOEW mpodeccuu/crnennanbHOCT, 00JajaHue
MOTHBAIMEN K OCYIIECTBICHUIO MPOPECCUOHATIBHOMN J1€ATEIbHOCTH;

— MOBBILIEHHE UHTEJUIEKTYaJIbHOTO YPOBHS B IPOLIECCE U3YUEHHSI OMOIOTHYECKUX SBJICHUI;
BBIIAIONIUXCA JOCTHDKEHUH OWOJIOTHH, BOIIEAIINX B OOMICYETIOBEYECKYIO KYJIBTYPY;
CJIO)KHBIX U NPOTUBOPEYMBBIX MYyTEH pPa3BUTHsI COBPEMEHHBIX HAayYHBIX B3IJIAIOB, HUIEH,
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TEOpUi, KOHLENIHMI, TUIOTE3 (O CYIIHOCTH M IMPOUCXOKICHUU JKU3HM, YEJIOBEKA) B XOJ€
paloThI ¢ pa3IMYHBIMU UCTOYHUKAMH HH(OpMAINH;

— CHOCOOHOCTh OPraHHU30BBIBATH COTPYIHUYECTBO €IUHOMBIIUIEHHUKOB, B TOM YHCIIE C
UCIOJIb30BAHUEM COBPEMEHHBIX NMH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

— CcoCcOOHOCTh MOHWMATh MPUHITUIBI YCTOWYHBOCTH U MPOAYKTUBHOCTH KU BOUH MPUPOJIBI,
MyTU €€ U3MEHEHHUS 0] BIUSHUEM aHTPOIIOI'€HHBIX (PaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY
aHaIM3y rI00aJbHBIX SKOJOTMYECKUX MPOOJIEM, BOIIPOCOB COCTOSIHUS OKPYXKAIOLIEH cpebl
Y PallMOHAJIBHOIO HUCITIOJI30BAHUS PUPOJHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO MU pOJIb OHOJOTMYECKUX 3HAHUH B MPAKTHUYECKOU
JESITETLHOCTH JIIOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHI; ONPEEIATh KUBbIE OOBEKTHI B
IpUpPOAE; MPOBOAUTH HAONIOIEHUS 32 HIKOCHUCTEMAaMU C LIEJIbI0 UX OMMCAHUS U BBISBIICHUS
€CTECTBEHHBIX W aHTPOIIOTEHHBIX M3MEHEHUH; HaXOAUTh U aHAJIM3UPOBATh HH(POPMAIIUIO O
KHUBBIX 00BEKTax;

— CHOCOOHOCTh MPUMEHSATh OMOJOTMYECKHE M HKOJIOTMYECKHE 3HAHUs [UIsl aHaiu3a
MPUKIIAHBIX TPOOJIEM X03HCTBEHHON JAEATEIbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJIECHUIO HCCJIEIOBAaHUN, IOCTAHOBKE
€CTECTBEHHO-HAyYHOI'0 AKCIEPUMEHTA, HCIOJb30BAaHUI0 HH(POPMALMOHHBIX TEXHOJIOTUI
JUIS PELIEHHs HAyYHBIX U TPO(EeCCUOHATIbHBIX 33]1a4;

— CHoCOOHOCTh K OLIEHKE ATHYECKMX AacClEeKTOB HEKOTOPBIX HCCIeNIOBaHUN B obiactu
OMOTEXHOJIOTMH (KJIOHHPOBAaHUE, HCKYCCTBEHHOE OIJIOZOTBOPEHUE);

npeoMemHubix:

— c(pOPMHPOBAHHOCTH IPECTABJIECHUI O POJIM U MeCTe OMOJIOTUU B COBPEMEHHON Hay4yHOU
KapTHHE MHpa; T[OHMMaHWE poiu Owonornd B (HOPMUPOBAHWMU Kpyroopa U
(yHKIMOHAJIBHOM IPaMOTHOCTH ISl PEILIEHUS MPAKTUYECKUX 3a/1a4;

— BJIQICHUE OCHOBOIIOJNATAIOIIMMH MOHATHAMH U MPEACTABICHUSAMH O KUBOW NPUPOJE, €
YPOBHEBOM OpraHM3allii ¥ DSBOJIOIMH;, YBEPEHHOE TOJb30BaHHE OHOIIOTHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BIAQJCHHE OCHOBHBIMM METOJAAMHM HAy4YHOI'O [IO3HAHMS, HCIOJIb3YEMBIMU IIpU
OMOJIOrMYECKUX UCCIIEIOBAHUAX JKUBBIX OOBEKTOB U DKOCHCTEM: ONMHCAHUEM, U3MEPEHUEM,
MIPOBEJIEHUEM HAOJII0/ICHHI; BBISBJIEHUE U OLIEHKA aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;
— ¢(hOpMUPOBAHHOCTh YMEHHUH OOBSACHATH pPe3ysbTaTbl OMOJIOTMYECKUX HKCHEPUMEHTOB,
pelaTh AIeMEeHTapHble OMOJIOrMYECKHE 3a/1a4H;

— c(pOpMHPOBAHHOCTb COOCTBEHHOM MO3UIMM IO OTHOLIEHHIO K OHOJOrMYecKoi
uH(pOpMalMK, TOTy4aeMOMl U3 pa3HbIX MCTOYHUKOB, TIJIOOAIBHBIM 3KOJOTHYECKUM
npobiemMaM U MyTsSM UX peleHusl.

1.4. Ilepeuenv nnaunupyemvix pe3yabmamoe o00yueHus no oOucuyuniune (nepeyeHn
dopmupyemvix Komnemenyuit).
He npenycmoTpensl



2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCHUTLJIMHBI

2.1. O6vem yueodnoii Oucyunaunsl u 6uobl y4eoHoIl padomul

Buj ydyeOHoii padoThI

Oobvem uacos

MaxkcumaiibHasi yueOHasi Harpys3Ka (scero) 54
O0s3aTenbHAsi ayANTOPHAs yueOHasi HAarpy3Ka (Bcero) 36
B TOM YHCJIE!
3aHATHUS JCKIIMOHHOTO TUTIA 24
NPAKTUYECKUE 3aHSITHUSI 8
ma00paTOPHEIC 3aHATUS 4
CamocTosiTeIbHAsi paGoTa o0y4alonierocs (Bcero) 18

IIpomeskyToyHasi aTTecTauus

ougpepenyuposannwvill 3auem

2.2. Cmpykmypa oucyuniunl

KoanuectBo
ayJIUTOPHBIX YaCOB Camocros
IIpakTuye | -TeJbHAA
HanmeHoBaHue pa3/iesioB U TeM Bcero Teoperuu CKHe U pa6ora
ecKoe Jaboparo | cTyldeHTa
o0yueHue p-HblEe (uac)
3aHATHS

Pazgen 1. YueHue 0 KjieTKe 12 6 2 4
Tema 1.1 Xumudeckast opraHU3aIisi KICTKH 3 2 1
Tema 1.2 Ctpoenne v QYHKITUH KICTKH 6 2 2 2
Tema 1.3 XKu3sHEHHBIH IMKIT KIETKA 3 2 1
Pazgen 2. Opranusm. PasmHokenne 1 MHAMBHUAYAJIbHOE 6 2 2 2
pa3BUTHE OpraHU3Ma
Tema 2.1 PazMHOXeHUE ¥ UHTUBUYAIbLHOE Pa3BUTHE 6 2 2 2
opraHu3ma
Pa3znen 3. OCHOBBI TeHETHKH M CeJIeKIMU 10 4 2 4
Tema 3.1 OcHOBHBIE YUCHHS O HACIEICTBEHHOCTH U 6 2 2 2
HU3MCHUYHBOCTHU
Tema 3.2 OCHOBHI CeNeKInun 4 2 2
Pazgen 4. Ilponcxoxaenue n pa3sBUTHE )KU3HA Ha 3em.ie. 8 4 2 2
IBOJIIOLMOHHOE Pa3BUTHE
Tema 4.1 TIpoucxox/IeHHE U pa3BUTHE XKH3HU Ha 3eMIIe 3 2 1
Tema 4.2 MUKPO3BOJIIOIHS. M MAKPOIBOJIFOLIUS 5 2 2 1
Pa3nea 5. Ilpoucxo:kieHue 4ejioBeKa 6 2 2 2
Tema 5.1 AuTpornorenes. YenoBedeckue pacsl 6 2 2 2
Pa3nen 6. OCHOBBI 3K0JIOTHH 8 4 2 2
Tema 6.1 DKoJiorusi — KaK HayKa 3 2 1
Tema 6.2 Buocdepa u 4esoBex 5 2 2 1
Pa3gen 7. BuoHuka 4 2 2
Tema 7.1 Buonuka 4 2 2
Bcero nmo tucuunimHe 54 24 12 18




2.3 Temamuueckuit nian u cooepicanue yuedOHou OuCUUnIuHbl

HaumeHnoBanue Conep:xanue yue0OHOIro MaTepHaia, NpaKTHYeCKHe padoThl, O0vem | YposeHb
Pa3aesioB M TeM | caMOCTOsITeJIbHAsi padoTa 00yUyalomuxcs, KypcoBasi padora (ecu JacoB | OCBOCHHSA
NpeAyCMOTPEHA)
1 2 3 4
Pasngesn 2. YdeHue 0 KiIeTke 12
Tema 1.1 Copaep:xanue y4e0HOr0 MaTepHaIa 2
Xumuueckas 1| XuMuyeckasi OpraHu3aIys KIeTKH 2 2
OpraHm3anus CamocTosiTeJibHAs1 pa6oTa 00y4aroLuXcs 1
KJIETKH CocraByieHne TabIMIbl «XHUMUYIECKHE HIIEMEHTbI KIETKI 2,3
Tema 1.2 Conep:xanue yueOHOro MaTepuaja 2
Crpoenue n 1| Crpoenue u ¢pynkiun kietkd. OOMEH BEIIECTB U IPEeBpaIeHue B 2 2
GyHKIMH KJICTKE
KJIeTKH IIpakTnyeckue (J1aGopaTopHbie) padoThI 2
1| CpaBHeHHE CTPOCHUS KJIETOK PACTCHUH U JKUBOTHBIX 2 2,3
CamocTosiTeJIbHAsi patoTa 00y4aI0OIUXCS
[ToaroToBKa JOMOJHUTEIBHOTO MaTepHaa 1o TeMam (Ha BBIOOD):
«brnocunTes 6enkay, «Kineroynas TeOpHs CTPOCHUS OPTraHU3MOBY, 2
«VcTopusi U COBpEMEHHOE COCTOSIHHE TEOPUH KIIETKH
Tema 1.3 Copaep:xanue y4eOHOr0 MaTepuaia 2
Kuznennbrii 1| JKu3HEHHBIN LMK KIETKH 2 1
UK KJIETKH CamocTosTe1bHas1 paboTa 00y4yaloLuXxcs 1
CocrasyieHne KoHcriekTa «Butamunbl, hepMeHTBI, TOPMOHBI U HX POJIb B 2,3
OpraHu3Me»
Paznen 2. Opranusm. Pa3MHokeHne H HHAMBHAYAJIbHOE Pa3BHTHE OPraHn3Ma 6
Tema 2.1 Conep:xanue yue0HOro MaTepuajia 2
PasmMHokenne U | 1| PasMHOXKEHHE 1 HHIMBHIYAILHOE PA3BUTHE OPraHH3Ma 2 2
HHANBUIYAJIb- IIpakTHyeckue (J1aGopaTopHbIe) padoThI 2
HO€ pa3BuTHE 1| WHauBuayanbHOE pa3BUTUE OPraHu3Ma 2
opraHusmMa CamocTosiTeJabHas paboTa 00y4alomuxcs 2 2,3
CocrasyieHne TabaMIBI: «BUIBI pa3MHOKEHHSD
Pa3zgen 3. OCHOBBI FTéeHETHKH U CeJIeKIMH 10
Tema 3.1 Cogaep:xanue y4eOHOT0 MaTepuaja 2
OcHoOBHBIE 1| T'enernka — HayKa O 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U 2 2
Y4eHHus 0 M3MEHYMBOCTH
HacJIeACTBEH- IIpakTHyeckue (J1adopaTopHbie) padoThI 2
HOCTH H l| Penienne 35ieMeHTapHbBIX FT€HETUYECKHX 3a/1a4y 2
H3MEHYMBOCTH | CamoCTOSITeIbLHAS PpaboTa 06ydarommuxcs 2 2,3
[ToaroroBka JIOTOJHUTENFHOTO MaTepraa 1o TeMaMm (Ha BBIOOp):
«HacnencrBeHHble 60sIe3HY YeI0BEKa, UX MIPUYHMHBI U NPOQUIaKTHKAY,
«CoBpeMeHHbIE NIPEJICTABICHUS O TCHE H TEHOMEY.
Tema 3.2 Coaep:xxanue yuyeOHOr0 MaTepuaja 2
OcHoBBI 1| OcHOBHI CeNEeKINH PACTCHUHN, JKUBOTHBIX U MAKPOOPTaHH3MOB 2 2
CEJICKINH CamocrosiTeIbHAsi padoTa 00y4aI0IIUXCH 2
Koucmekr no teme: «brorexuoorus — JOCTUKECHUA, ITEPCIECKTUBBI .
PpasBUTHUS»
Paznen 4. IIpoucxosknenne U pa3BUTHE ;KU3HH HAa 3eMiie. IBOTIONMOHHOE PAa3BUTHE 8
Tema 4.1 Cogaep:xanue y4eOHOT0 MaTepHaja 2
Mpoucxoxnenne | 1| TIponcxoxIeHNe U pasBUTHE XKU3HU Ha 3eMile. DBOIONMOHHOE Pa3BHTHE 2 2
M pa3BuUTHE CamocrosiTesibHas1 pa6oTa 00y4aroluXxcs 1
skM3HU HA 3emJie | CocTaBicHHE npe3eHTauu «Pa3nuyHblie rTUMOTE3bI O MPOUCXOKICHUN .
JKU3HH Ha 3eMIIe»
Tema 4.2 Cogaep:xanue yueOHOT0 MaTepuaja 2
Muxkpo3Boio- 1| MUKpPOAIBOIIONHS ¥ MaKPOIBOIIOITHS 2 1
nus " IIpakTuyeckue (JadopaTopHbie) padoThI 2
MaKpO03B0.JI10- 1| Muoroo6pasue XKHBOTO MHpa Ha 3emiie 2
st CamocTosiTeJIbHAsl padoTa 00y4alomuXcs 1 2,3
[ToaroroBka JOTOJHUTENFHOTO MaTepraa 1o TeMaMm (Ha BBIOOp):
«IIpnunHbl BEIMUpPaHUs BUIOBY, «bronoruueckuii mporpece u
Ouosornyeckuii perpecey, «IBomonnonHsie naen JK.b. Jlamapkay, «U.
JapBuH — 710 1 nocie»
Pazpnen 5. IIponcxokaeHne 4eji0BeKa 6




Tema 5.1 Coaep:xxanue yueOHOr0 MaTepuaja 2
AHTponorenes. 1| AmnTpomniorernes. UenmoBeueckue pacel 2 2
YesroBeyeckue IIpakTHyeckue (JiaGopaTopHbie) padoThl 2
pachbl 1| AHaim3 1 OIleHKa Pa3IMIHBIX THITOTE3 MTPOMCXOKICHIS YEIIOBEKA 2 2,3
CamocTosiTeIbHasA padoTa 00yyaloIUXCs 2
Cocrasyienue Tabauibl «YemoBeueckre pace»
Pa3nesn 6. OcHOBBI IKOJIOTHH 8
Tema 6.1 Copaepxanue y4e0HOr0 MaTepuaa 2
IkoJorus —Kkak | 1| Dkonorusi — Hayka 0 B3aMMOOTHOIIICHUSIX OPTaHU3MOB MEX Iy c000it 1 2 I
HayKa OKpyXarolieu cpenoi
CamocTosiTe1bHas1 paGoTa 00y4yaloLuXxcs 1
CocTraBHUTh CXeMy lepejadll SHEPTUH U BEIIECTB B BUJIC IIENOYKH MUTAHMS .
Tema 6.2 Copaep:xanue y4e0HOr0 MaTepuaa 2
Buocdepa n 1| Bbuocgepa — rimobanbhas sxocucteMa. buocdepa u yenosek 2 1
YeJIOBEK I[IpakTnyeckune (JadopaTropHblie) padoThI 2
1 | Pemenue dK0JIOrHYECKUX 3a1a4 2 2,3
CamocrosiTeIbHAsi padoTa 00y4aI0IIUXCH 1
CoCTaBUTBH CPaBHHUTEIBHYIO XapaKTEPUCTHKY HPUPOJHBIX SKOCUCTEM H
arpo3KOCHCTEM CBOCH MECTHOCTH
Pa3pen 7. buonuka 4
Tema 7.1 Copaep:xanue yue0HOro MaTepuaa 2
Buonnka 1| Buonuxka 2 1
CamocrosiTe1bHAst padoTa 00y4aI0LIUXCH 2 2,3
IToxroToBka k quddepeHInpoBaHHOMY 3a4€Ty IO BOIIPOCaM
HUTOI'O: 54
2.4. Cooepircanue pazoenos OucCyunIuHbsl
2.4.1. 3aHATHHA JIEKIIUOHHOTO THIIA
Ne HaumeHnoBanue Popma
/i pasiena Copnep:xanue pa3zaeia TeKyIIero
KOHTPOJIsI
1 O3HakOMJICHHE C OWOJIOTMYECKMMHU CHUCTEMaMH pa3HOrO YPOBHS: vV, T
KJIETKOW, OpraHM3MOM, MOMYyJISIIHeH, SKOCHCTEMOH, OHochepoil.
Yuenue o kierke | XuMuueckas opranuzauusi kietkd. CrpoeHue W (DyHKIMH KIETKH.
OOGMeH BelleCTB U IIPEBpallleHHe SHEPTHH B KieTKe. JKU3HEeHHBIH UK
KJIETKH.
2 PasmHOkeHne opranm3moB. [lomoBoe u Oecrojioe pa3MHOXKEHHE. P, T
Opranusm. Meiio3. UnauBuayanbHOE pa3BuTHe opraHu3mMa. CX0oACTBO 3apOAbIIIIeH
PazMHoKeHHe U | TIPEJCTaBUTENICH pa3sHBIX TPYNI MMO3BOHOYHBIX KaK CBHIECTEIHCTBO MX
HHIMBU/IYAJIbHOE | DBOJIIOIMOHHOTO pOACTBA. MHAMBHUIyallbHOE pa3BUTHE 4YeJIOBEKa.
pa3BuTHE PenponyktuBHoe 3mopoBbe. IlocmeacTBWs — BIMSIHUS — alKOTOJIS,
opraHuzma HUKOTHHA, HAPKOTHYECKHUX BEIECTB, 3arpsI3HEHUsI CPeIbl HA Pa3BUTHE
YenoBeKa.
3 OCHOBBl ~ yd4eHMS O  HACICICTBEHHOCTH ¥  H3MEHYHMBOCTH. VY, P
3aKOHOMEPHOCTH N3MEHYMBOCTH. Hacnencreennas, W
TeHOTHIINYECKas, HU3MEHYHBOCTb. Momuduxanonsas, WIH
OCHOBbBI reHeTHKH | HEHACJIEJCTBEHHAs, N3MEHYMBOCTh. | eHeTHKa udesoBeka. ['eHeTHka U
H CeJIEKIUHU MeAUIIUHA. MaTepI/IaanHe OCHOBBI HaACJICACTBCHHOCTHU u
W3MEHYMBOCTH. ['€HeTHKa ¥ OBOJIOLMOHHAs TeopHs. [eHeTHka
rmomyasiiuii.  OCHOBBI  CENIEKIMH  PAacTeHMH, JKUBOTHBIX |
MHUKPOOPraHU3MOB. BHOTEXHONOTHS, €e NOCTIKEHHUS M IePCIEeKTHBEI
pa3BUTHSL.
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®dopma

No HaumenoBanue
/i pasaena Copneprkanue pasjiesia TeKyIIero
KOHTPOJIsI
4 [IponcxoxxaeHne W HadaldbHBIE ATallbl Pa3BUTHA JKM3HM Ha 3emile. P, T
['unore3sl  NpOMCXOXIEHMS ~ KM3HM.  M3ydyeHHMe  OCHOBHBIX
IIpoucxo:knenne n | 3aKOHOMEPHOCTEHl BO3HUKHOBEHHUS, pa3BUTHA M  CYLIECTBOBAHUSA
pa3BUTHE )KU3HM | KU3HM Ha 3emie. YCJIOKHCHHE J>KHBBIX OPraHM3MOB B IIpOIlECCE
Ha 3emue. 3BOJIIOLMH. VIcTOopusa pa3BUTHS 3BOJIIOLMOHHBIX Hned. EcTecTBeHHBIN
IBOJIOIHOHHOE | 0TOOp. POsb 3BOMIONMOHHOTO ydeHHs B (POPMHPOBAHUN COBPEMEHHON
pa3BuTHE €CTECTBEHHOHAyYHOM  KapTWHBI  MHpa.  MHKpOIBOJIOLUS |
MaKpOdBOJIIONIUA. bHoNOTHYecKuii mporpecc ©  OMOJOTHYECKUN
perpecc.
5 AnTpomnorese3. OBomrorus npumaToB. COBpeMEHHBIE THUIOTE3Bl O v, T
IIpoucxoskaeHne | IMPOUCXOXKICHUU 4UelloBeKa. JlokazaTenbcTBa pOJCTBA YEIOBEKa C
Yyesl0BeKa MIJIEKOTIUTAIONIMMH  JKUBOTHBIMH.  OTambl  3BOJIIOLMH  YeJIOBEKa.
UenoBeueckue pacbl. PonctBo M €IUMHCTBO  IIPOMCXOXKJIEHUS
yenoBeueckux pac. Kpuruka pacnuzma.
6 OKoorusg — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB MEXIY CO00H U Vv, P
OKpyXatomeil cpenoit. buochepa — riobanmbHas IKOCHCTEMA.
Bbuomacca. KpyroBopoT BakHEHIIMX OHOTEHHBIX O>JIEMEHTOB (Ha
OCHOBBI PKOJIOTHHM | TIpUMeEpe yriepoja, a3oTa u ip.) B Ouoctepe. buochepa u denosek.
Wsmenenust B Ouocdepe. IlocnencTsus AeATEIHHOCTH 4YeIOBEKa B
OKpyXaromen cpeae. BozneiicTBue npoU3BOJCTBEHHON JIEATEIBHOCTH
Ha OKpYXAWIIyI cpeay B oOjactu cBoei Oymymiedl mpodeccuu.
OKoJOTHS Kak TeopeTHYeCKast OCHOBa panMoOHAIBHOTO
MIPUPOIOTIONL30BaHUS M OxpaHbl npupoasl. Hoocdepa. Ilpasuna
TOBEICHUs JIIOed B OKpyKawliedl npupomHoi cpene. bepexHoe
OTHOIIEHHE K OMOJIOTHYECKUM 00beKTaM (pacTEeHHSM M JKUBOTHBIM U
WX cOOOIIECTBaM) U UX OXpaHa.
7 bruoHnka Kak OJHO W3 HaNpaBlICHUH OHOJIOTMH W KHOCPHETHKH. v, P
Paccmotpenne Ononmkoit ocoGenHoctelr Mopdo-dusnonornueckoit
buonuka OpraHu3alu KHUBbIX OPraHM3MOB U HUX HCIOJIb30BAHUA I CO3OaHU
COBEpIICHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB IO aHAJOTUH C
JKUBBIMH CHCTEMaMH. .
2.4.2. 3aHATHSA CEMUHAPCKOI'0 THIIA
He npenycmorpenst
2.4.3. IIpakTnueckue W Ja0OpaTOpHbIe 3aHATHUS
dopma
HaumeHoBaHHMe NPAKTHYECKHUX U JIA0OPATOPHBIX
Ne HanmenoBanue pa3nena paGor TeKyIIero
KOHTPOJIS
1. |Pa3pen 1. CpaBHEHHE CTPOCHUS KJIETOK pacTeHUH 1 Py
YueHue o Ki1eTke JKUBOTHBIX ’
2. |Paznen 2.
Opranusm. PazmHoxkenne u WumuBuyansHOe pa3BUTHE OPraHU3Ma
HHANBHUIYaJIbHOE Pa3BUTHE OPraHN3Ma TP, ¥
3 |Pasgea 3. Pemienne 3reMeHTapHbBIX T€HETUYECKHX 3a/1a4
OCHOBBI TeHEeTHKH U CeJTeKIUU 1P, ¥
4 |Pa3pen 4. MHoroo6pa3ue KUBOTO MUpa Ha 3eMIe
IIpoucxosxknenue  pa3sBUTHE )KU3HU HA IP, ¥
3emJie. JBOJIOIIHOHHOE Pa3BUTHE
5 |Pa3znea 5. AHanu3 U OLIeHKa pa3IM4HbIX TUIOTES3 P, v
IIponcxoskaeHne 4eaoBeKa MIPOMCXOXKACHHSI YeJIOBEeKa ’
6 |Pa3mea 6. Pemenne sk0OrMYeCcKUX 3a1a4 Ip. v
b

OCHOBBI IKOJIOTHH
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2.4.4. Conpepxanne cCaMOCTOATEIbHOM PadOThI

Temamuka pegepamos
. Kierounast Teopust ctpoeHus: oprannu3MoB. VIcTOpHsi 1 COBPEMEHHOE COCTOSTHUE.
. Hacnencteennas undopmanus u rnepeaada ee U3 MoKOJICHUs B MOKOJICHHUE.
. JlpamMaTryeckue CTpaHUIIbl B UCTOPUU PAa3BUTHUS TCHETUKHU.
. VYcrnexu coBpeMEHHON TeHETUKH B MEJUITMHE U 3/IPAaBOOXPAHCHUH.
. Hctopus pazBuTus 3BOIIOUUOHHBIX uaen 10 Y. J[apBuHa.
. «Cucrema npupoab» K. JInHHes 1 ee 3HaUeHue 1)1 pa3BUTHS OMOJIOTHH.
. CoBpeMeHHbIE MPECTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIOLINH.
. CoBpeMeHHbIE MPEACTaBICHUS O 3apOXKACHUM >XKU3HU. PaccMoTpeHune M oOleHKa
Pa3TUYHBIX TUTIOTE3 TIPOUCXOXKICHUS.
. CoBpeMeHHBIN STanm pa3BUTUSL 4YesoBedecTBa. YenoBeueckue pachkl. OMaCHOCTH
pacuzMma.
. BoznelicTBre uenoBeka Ha MPUPOY Ha PA3IMUYHBIX TANlaXx Pa3BUTHS YEJIOBEUECKOTO
oOuiecTBa.
. Brnusinue okpyxaromieit cpejipl U ee 3arps3HeHuUs Ha pa3BUTHE OPTaHU3MOB.
. Bnusinue kypeHusi, ynorpeOjieHHsT alKOrojsi W HApKOTUKOB PpOAMUTENSIMU Ha
IMOpPUOHAIBHOE pa3BUTHE PeOCHKA.
. Buramunbl, ¢pepMeHTbI, TOPMOHBI U WX pOJIb B opraHuszme. Hapymenus npu ux
HEIOCTAaTKe U U30BITKE.
. [IpyunHBI W TpPaHUIBl YCTOMYMBOCTH OMOc(]epbl K BO3ACUCTBUIO JACSITEILHOCTH
JIIOJIEH.
. buorneHo3sl (3KOCUCTEMBI) pa3HOTO YPOBHS M MX COMOAYMHEHHOCTHh B TJ100aIbHOU
IKocucTemMe — ouocdepe.
. BunoBoe u sxonorudeckoe pazHooOpazue OMoIeH03a Kak OCHOBA €r0 YCTOMYHUBOCTH.
. [ToBbIIIEeHWE TIPOJYKTUBHOCTH (POTOCHHTE3a B HUCKYCCTBEHHBIX HKOJOTHUYECKUX
cucTemax.
. Pa3nuynbie 5KOJIOrMYECKHUEe MUPAMUIBI U COOTHOIIEHHUS OPraHU3MOB Ha KaXKJI0M MX
CTYyTICHHU.
. [Iytu  mOBBIIEHHS ~ OMOJNOTMYECKOM  MPOJYKTUBHOCTH B HMCKYCCTBEHHBIX
AKOCUCTEMAX.
. Ponb TpaBUTENBCTBEHHBIX W OOIIECTBEHHBIX HKOJIOTMYECKUX OpraHu3aluil B
COBPEMEHHBIX PAa3BUTHIX CTpaHaX.
. PanmonanbHOe MCTIOIB30BaHNE U OXpaHa HEBO30OHOBISIEMBIX MPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX MPUMEPAX).
. OmnacHocTh TJI00ANBHBIX HapyleHui B 6uocdepe. O30HOBBIC «IBIPHI», KUCIOTHBIE

JOK]TA, CMOTH M MIX TIPEJOTBPAILICHHE.

2.4.5. IlepeyeHb y4eOHO-MeTOANYECKOT0 00ecevYeH s JJI1 CAMOCTOSITEIbHOI padoThI
00y4YaroIMXCH MO AUCIHUIJINHE

CamocTtosiTenbHass paboTa OOydJarolmuUXcsl SBIACTCS BaKHeWIIen ¢opMoil ydeOHO-
MO3HABATEJILHOTO MPoIlecca.

OcHOBHas 11eJIb CaMOCTOSITEILHON PabOThI NMPH W3YYECHUU MUCIHUIUIMHBI — 3aKPETHUTh
TEOPETUICCKNE 3HAHUS, IMOJTYICHHBIC B X0/ JIEKIIMOHHBIX 3aHATUH, a TaKkKe CHOPMHPOBATH
MPAKTUYECKHE HABBIKU TIOJITOTOBKH B 00JIACTH OMOJIOTHH.

CamocrosTenbHast paboTa B IPOILIECCE OCBOCHUS AUCITUTIIINHBI BKITIOUACT:

- U3YYEHHE OCHOBHOM U JONIOJHUTEIBHOM JINTEPATYPHI 110 KYPCY;
- CaMOCTOATENIbHOE N3yYEHNE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
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- paboTy ¢ INEKTPOHHBIMH Y4EOHBIMU PECYPCaMU;

- U3y4YeHUe MaTepuasoB MePUOINUECKON IeYaTh, UHTEPHET PECYPCOB;
- IOJTOTOBKY K TECTUPOBAHUIO;

- MOATOTOBKY K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHSATHSIM;

- CAMOCTOATENILHOE BHITIOJIHEHUE JOMAIIIHUX 3a1aHUH;

- MOATOTOBKY pedepaTa (0KIa1a, 3cce) 1Mo OJHON U3 Mpobdiem Kypca.

HaunmeHoBanmue ITepeyeHnn yueGHO-MeTOAMYECKOr0 00ecneyeHUsl TUCHUIIIUHBI 10 BLINOJHEHUIO
pasaeJa, TeMbl CaMOCTOATEIbHOI PadoThI
Pazgen 1. Kamenckuit, A.A. buonorus: O6mas 6uomorus. 10-11 kmacesr: yue6uux/ A.A. Kamenckuid,
VYueHue o kneTke E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

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

Paznen 2. Kamenckuit, A.A. buonorusa: O6mas 6uomorus. 10-11 kmacesr: yue6rux/ A.A. Kamenckuid,
Opranusm. E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

PasmHokenue u Bepxomennena, 0. bronorus ¢ ocaoBamu skonorun: yaebHoe mocodue / FO. Bepxomennesa.
HMHIWBHYaJIBHOE - Openoypr: OI'Y, 2013. - 146 c. - [DnekrponHslii pecype]. - URL:

passutue opranusma | http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Pa3nen 3. Kamenckuii, A.A. buonorus: O6mas omomorus. 10-11 kmaceer: yue6rux/ A.A. KameHckwuid,
OCHOBBI T€HETUKU U E.A. Kpuxcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

CCJICKIIH Bepxomentesa, 0. bronorus ¢ ocHoBamu skonorun: yaebnoe mocoome / FO. Bepxomenmesa.

- OpenOypr: OI'Y, 2013. - 146 ¢c. - [DnekrponHsIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book_view red&book_id=259368

Paznen 4. Kamenckuii, A.A. bruonorus: O6mas ouonorus. 10-11 kmacesr: yaeounk/ A.A. KameHckwid,
IIpoucxoxaenue u E.A. Kpuxcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

pa3sBUTHE XKU3HU Ha Bepxomentesa, 0. bronorus ¢ ocHoBamu skonorun: yaebHoe mocoome / 0. Bepxomenmesa.
3emiie. DBOMOLMORHOE |- OpenOypr: OI'Y, 2013. - 146 ¢. - [DnekrpoHHslii pecype]. - URL:

pasBuTHC http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Pazgen 5. Kamenckuii, A.A. buonorus: O6mas ouonorus. 10-11 kmacerr: yue6ruk/ A.A. KameHckwid,
IIpoucxoxaenue E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

YeoBeKa Bepxomentesa, 0. bronorus ¢ ocHoBamu skonorun: yaebHoe mocodue / FO. Bepxomenmesa.

- OpenoOypr: OI'Y, 2013. - 146 c. - [DnekrponHslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book_view red&book id=259368

Pasgen 6. Kamenckuii, A.A. buonorus: O6mas 6uonorus. 10-11 kmaccer: yue6ruk/ A.A. KameHckwid,
OCHOBBI 9KOJIOTHH E.A. Kpukcynos, B.B. [Taceunuk.- M.: Ipoda, 2015.- 368c.

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

Kamenckuit, A.A. bruonorus: O6mas ouonorus. 10-11 kmaccrr: yaeOruk/ A.A. KameHckwid,
E.A. Kpukcynos, B.B. [laceununk.- M.: Ipoda, 2015.- 368c.

Pasznen 7. buonunka Bepxomrentesa, 0. bruonorus ¢ ocHoBamu skonorun: yaebHoe mocodue / FO. Bepxomenmnesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [Dnekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Kpome nmnepeunciaeHHbIX HCTOYHUKOB OOYyYarOUIMIICSI MOXET BOCIOJb30BATHCS
MOMCKOBBIMU CHUCTEMaMH ceT MTHTepHEeT 1o TeMe caMOCTOATENbHOM paboThl.

JU1g1 OCBOEHHs IUCLMIUIMHBI U CaMOCTOSITEJIBHOTO BBINIOJIHEHUS IPENLyCMOTPEHHBIX
y4eOHON MporpaMMoil Kypca 3aJaHhil MOXET ObITh HCIOJb30BAHO CiEAyIoIIee y4eOHO-
METOJMYECKOE 00ecIIeUeHHE:

- METOAMYECKNE PEKOMEHJAIMH K BBIMOJIHEHHUIO TPAKTUYECKUX U JTAOOPaTOPHBIX padoT;
- METOJUYECKHE PEKOMEHIAINN K CAMOCTOATEIbHOM pabore.

Hauanom opranmszanmm 000 CaMOCTOSATENBHON PabOThl AODKHO OBITH MPHBHUTHE
HABBIKOB M YMEHUU IPaMOTHOM paboThI ¢ yueOHOM 1 HAYyYHOH JUTEepaTypoid. DTOT mpolece,
B TEPBYIO OYEpEIb, CBA3aH C HAXOXKICHUEM HEOOXOAUMOW JJIsi YCHEIIHOIo OBJIAJCHUS
y4eOHbIM MarepuajoM Juteparypoil. OOydaromuiicss AOIKEH YMETb I0JIb30BaThCs
dbonmamMu GUOTMOTEK U CIIPaBOYHO-OMOIMOrpadndeCKUMH U3AaAHUSIMH.
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'A

[l peanu3anuy KOMIIETEHTHOCTHOTO IOAXO0AA IIPEAYCMATPUBACTCS UCIIOJIb30BAHUE
B y4eOHOM IMpoIlecce AaKTUBHBIX W WHTEPAKTUBHBIX (OPM MPOBEACHUS AYAUTOPHBIX U
BHEAYIUTOPHBIX 3aHATHH C 1enbl0 (OPMHUPOBAHHUS U Pa3BUTHS TPOPECCHOHAIBHBIX

HaBBIKOB 00YJarOIIUXCSl.

B npornecce npenogaBaHus NpUMEHSIOTCS 00pa30BaTENIbHbIE TEXHOJIOTUU Pa3BUTHUS

KPpUTHYCCKOI'O MBIIJICHUA.

B yueGHoM mporiecce Hapsiay ¢ TpaAUIMOHHBIMU 00pa30BaTEIbHBIMU TEXHOJIOTUSIMHU

HCIIOJIB3YIOTCA KOMIIBFOTCPHOC
HHTCPAKTHUBHBIC TCXHOJIOTHH.

TCCTUPOBAHUC,

TCMATHYCCKHC

3.1.006pazosamenbnovle mexHo102UU RPU NPOBEOCHUU JIEKY UL

IMpC3CHTAlNH,

Ne HaumenoBanue

Buabl npuMeHsieMbIX 00pa3oBaTeIbHBIX Kon.
pa3nena pa3iena TEeXHOJIOT Ui gac
1 Ydenue o KiIeTke AynuoBu3yalibHast TEXHOJIOTHS, 6
) KPYTJIBIH CTOJI
2 Opranusm. Pa3MHOXEHNE 1 HHANBUIYAIbHOE AynuoBu3yalibHast TEXHOJIOTHS, 2
pa3BUTHE OpraHu3Ma poOIeMHOE N3JI0KEHNE
3 OCHOBBI T€HETHKH U CEJICKIINN AynuoBu3yalibHasl TEXHOJIOTHS, 4
) pOoOIIEMHOE H3II0KCHHE
4 [IpoucxoxxaeHue U pa3BUTHE XKU3HU Ha AynuoBu3yalibHas TEXHOJIOTHS, A+
) 3emue. po0IIeMHOE N3JI0KEHHE
5 [Mpoucxoxaenue uenoBeka AynuoBu3yalibHast TEXHOJIOTHS, 2
' JIGKIUSA - JUCKYCCHS
6 OCHOBBI 3KOJIOTHH AynuoBu3yalibHas TEXHOJIOTHS, 4
) KpYIJIBIH CTOJ
AynuoBu3yalbHast TEXHOJIOTHS
7. buonuka YA Yy ’ 2
npecc-KoH(epeHIus
Hroro no xypcey 24
B TOM YHCJI€ HHTEPaKTUBHOE 00y4eHue™ 8*
3.2. ObpaszosamenbHble MeXHOI02UU RPU NPOBEOCHUU NPAKMUUECKUX 3AHAMUIL U
aadopamopHusix padom
Ne Tema 3ausTus Buabl npuMeHsieMbIX 00pa3oBaTeIbHBIX Kon
TEeXHOJIOT Wi wac
1 |JlabdopaTtopnas pa6ora Nel Juckyccust Mo TeOpeTHUECKUM BOTIPOCAM. 2
CpaBHEHHE CTPOSHHSI KIIETOK PACTCHHI M KUBOTHBIX | BeImmonHeHwe 1a00paTopHON paboTHI
2 | IIpakTtuyeckas padora Nel Juckyccust o TEOPETHYECKUM BOTIPOCaM. 2*
WHnuBuyansHOE pa3sBUTHE OpraHU3Ma Pemenne cuTyaTHBHBIX M ITPOU3BOACTBEHHBIX
3a1a4
3 |IpakTtuyeckas pa6ora Ne2 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2
Pemenue QJIEMCHTAPHBIX TCHETUYCCKUX 3ada4 Pemenue 3aJa4 MaJIbIMU I'pynmnamMu
4 |IIpakTtuyeckas paGora Ne3 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2*
Msuoroo6pasue KUBOT0 MUpa Ha 3eMie Pemenne 3ana4 ManbIMu TpyNIaMu
5 |Jla6opaTopHas paGora Ne2 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2
AHanu3 ¥ OlleHKa Pa3IMYHbIX THIIOTE3 BrimonHeHnne mabopaTtopHOi paboThI
TIPOMCXOXKICHUS YEeTIOBEKa
6 | IIpakTuuyeckas padora Ne6 Juckyccust 1o TEOPETUUECKUM BOIIPOCAM. 2
Pemenne skomornueckux 3aaad Pemenue 3a1au MajgbpIMU rpynnaMu
Hroro no xypey 12
B TOM YHCJI€ HHTEPaKTUBHOE 00y4yeHune™ 4*
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4. YCJIOBUS PEAJIM3AIIUU ITPOTPAMMbI JUCHUTIJINHBI

4.1. Mamepuanvno-mexuuueckan 06aza, HeoOX00uUMas 011 OCYULECMEIICHUS
o0pazoseamenbHo20 npoyecca no OuCUuUnIuUHe

Peammzanust  yueOHoW mucummiuHbl  «buonorus» TpebyeT Hamuuus y4eOHOTro
KaOWHeTa MJIs TPOBEACHUS TEOPETHUECKHX, MPAKTHUECKUX 3aHSATHH M JIAOOPATOPHBIX
pa0or.

Peanu3anus y4eOHOW AMCHUIUITMHBI OCYIIECTBIISETCS B CHEIHAIBLHO 00OpPYJIOBAaHHOM
KaOMHETe eCTECTBEHHOHAYYHBIX AUCIUIUINH, KOTOPBIN BKIIOYAET B CeOs:

MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEAHAIIPOCKTOP U SKpaH),
KOMIIBIOTED,

JIOCKa ydeOHas,

yaeOHast MeOeb.

YueOHo-MeTOIMUYECKOe o0ecieyeHne

PaGouas yueOHas nporpamMmma

Y4eOHUKHU

MeTtonnueckue pazpaboTKU K 3aHATHSAM

JlnnakTHyecKuil pa3aaToOuHbld MaTepuail

JlononHUTEIbHAS TUTEpaTypa

Kaprouku-3aganusi, TeCToBbIC 3aJaHUS

JleMOHCTpalOHHbIE MaTepuabl (MyIbIUMEANITHbIE TPE3ECHTAIIUH, BU1€O(UIbMBI)
KommiekT neMoHCTpalluOHHBIX TPUOOPOB

Komriekt mpuGopoB i BHITTOJIHEHUS TA00PATOPHBIX U MPAKTUYECKUX PabOT
KommiekT yueOHO-HarIIHBIX TOCOOUH 110 OMOI0TUH

Komriekt mopTpeToB 61o0roB

KoMI1eKkT 351eKTpOHHBIX TOCOOUIA

4.2 Ilepeuenv nHeod6X00UM020 NPOZPAMMHO20 0becneyeHus

1. 7-zip (;unen3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (utiensus -
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 (suriensus - http://www.openoffice.org/license.html)
5. Free Commander (ymunensus -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%8t/)

6. Google Chrome (nunien3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoO01HOM J0CTYIIC)

8. Mozilla Firefox_(nunensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MEPEYEHb OCHOBHOW "1 UI[OI'[OJIHI/ITEJII)HOI?'I YUYEBHOM JINTEPATYPBI,
HEOBXOJINMOMU JJIs1 OCBOEHUA JUCHUITJIMHBI

5.1. Ocnosenasn rumepamypa

1. buonorus: yueonuk u npaktukym ais CITIO / B. H. Speirun [u np.] ; mox pea. B. H.
SAperuaa. — 2-¢ w3ng. — M. : UspmarensctBo IOpaiit, 2017. — 453 ¢. — URL:
https://biblio-online.ru/viewer/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC#page/l

5.2. /lonoanumenvnaa tumepamypa

1. Bepxomenuesa, FO. buonorust ¢ ocHoBamu 3Koy0ruu: yueOHoe nocoodue /
1O. 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 u mporiecchl. 10 kiacce.
VYriyonenuslil ypoBenb: yueOHuk / A. B. Tepemos, P. A. Tlerpocosa. - 5-e u3a., crep. -
MockBa : Muemo3uHa, 2015. -399 ¢c. 2

3. Tepemos, A. B. buonorus. buonornueckue cuctemsl 1 miporiecchl. 11 kmacc.
VYrny6nennsiii ypoBerb / A. B. Tepemos, P. A. Ilerpocosa. - 5-¢ u3., crep. - Mocksa :
Muemo3suna, 2015.-400c¢. 2

4. Kamenckuii, A.A. buonorus: O6mas 6uonorus. 10-11 knaccel: yaeoHuk/ A.A.
Kamenckuit, E.A. Kpukcynos, B.B. Ilaceunnk.- M.: lpoda, 2015.- 368c. 10

5. Orroukuii, I'. I1. EcrecTBo3Hanue : yaeOnuk u nmpaktukym aas CI1O / T'. I1. OTtronkuii ;
nox pen. I'. H. Ky3smenko. — M. : U3natensctBo FOpaiit, 2017. — 380 ¢. —URL:
https://biblio-online.ru/book/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A

5.3. Ilepuoouueckue uzoanus

1. H3secmus evicuiux yueonvix 3aeedenuil. Cesepo-Kasxasckutl pecuoH.

Cepus: EcrectBenHble Hayku - HayuHas snekTpoHHast OubinoTeka «eLIBRARY.RU. -

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

2. BecTtHuk Anpireiickoro rocyiapctBeHHoro yuusepcurera. Cepus 4: EcTecTBEeHHO-

MaTeMaTu4eckue u Texuudyeckue Hayku- URL:

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

3. Cpennee npodeccuoHallbHOE 00pa3oBaHUE

4. TlpodeccuonanprHoe oOpa3oBaHue B coBpeMeHHOM mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

5.4. Ilepeuensv pecypcos unghopmauuonno-meneKOMMYHUKAYUOHHOIL cemu
«HUnmepnuem», He00X00UMbBIX 0151 0CEOCHUA OUCUUNTIUHDL
1. ObC «YuuBepcuterckas oudmmoreka ONLINE». — URL: www.biblioclub.ru
2. OBC m3narennctBa «Jlans». — URL: https://e.lanbook.com
3. BBC «tOpaiit». — URL.: http://www.biblio-online.ru/
4. DnextponHbli kartanor Hayunoit 6ubmmorexku Kyol'y. —
URL.:http://212.192.134.46/MegaPro/Catalog/Home/Index
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5. DnextponHas 6ubnuoteka «M3garenbekoro qnoma «I peOCHHUKOBY -
URL:www.grebennikon.ru

6. Hayunas snektponnas oubinoreka (HOb) «eLibrary.ruy. - URL:http://www.elibrary.ru

7. Ba3bl nanubix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

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

9. HartmonasnpHas anmekTpoHHast oubnuorexka «HOby. - URL:http://H36.pd/

10. KubepJlenunka: HaydHas snektponnas oubmmoreka. — URL: http://cyberleninka.ru/

11. EnuHoe okHO AocTyma Kk o0pa3oBaTesbHbIM pecypcam : henepanbaas MC cBoboaHOTO
nocrymna. — URL: http://window.edu.ru.

12 CnpaBouno-npaBoBas cuctema «Koncynbrant [Lmroc» - URL  http://www.consultant.ru
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6. METOOUYECKHUE YKA3AHMS JJI51 OBYUAIOLIUXCSI IO OCBOEHHUIO
JTUCHUIINHBI

Huciunuinna  «buonorus»  HaleleHa Ha MOJIy4YeHHE 3HAHUKW B 00JacTH
€CTECTBEHHOHAYYHBIX TUCITUTIINH.

C TOUKM 3peHHUS] HUCIOJIb3YEMBIX METOJIOB JIEKIUU TMOAPA3AETSIOTCS CIEAYIOIUM
o0Opa3zoM: MH(MOPMAIMOHHO-00BACHUTEbHAS JICKITUS, IOBECTBOBATEIbHAS, JIEKIUsI-0ecea,
npoOJieMHast IEKIUS U T. 1.

OOydeHHE  CTYACHTOB  OCYIIECTBISETCA 1O  TPAJAWIIMOHHOM  TEXHOJIOTUU
(JIEKITMOHHBIN MaTepuas, MpPaKTHUYEeCKHEe U JabOpaTOpHBIC 3aHSTHUS, CAMOCTOSITEIbHBIC
paboThl) C BKIIFOUEHUEM WHHOBAI[MOHHBIX 3JIEMEHTOB.

VYcTHOE M3NIOKEeHHE y4eOHOro MaTepualia Ha JICKIIUU JIOJDKHO KOHCIEKTHPOBATHCS.
CaymaTe JIEKIIUI0 HYXHO YMETh — MOJJEPKUBATh CBOE BHUMAHUE, MOHATh U 3allOMHUTH
YCJIBIIIIAHHOE, YJIOBUTH Tay3bl. B mporiecce M3I0KeHUs MPEnoiaBaTeieM JICKIIUA CTYIEHT
JIOJDKEH BBISICHUTh BCE HETOHATHBIE BOMPOCHI. 3aIlMCHIBATh COAEpNKAHUE JIEKIUU HYKHO
00s13aTEeIILHO — 3aIMCH TTOMOTAIOT MOICP)KMUBATh BHUMAaHHUE, CIIOCOOCTBYIOT TTIOHUMAHHIO U
3alIOMHUHAHUIO YCIBIIIAHHOTO, IPUBOJUT 3HAHUE B CHCTEMY, CIIYXKaT OMOPOM /ISl Iepexo/ia
K OoJee TITy0OKOMY CaMOCTOSITEIbBHOMY H3y4EHUIO MTPEIMETA.

Meroanueckne peKOMEHIAIMHU 10 KOHCTIEKTUPOBAHUIO JIEKIUI:

— 3aMKCh JOJKHA OBITh CUCTEMHOM, MPEACTABISATh COOON COKpAIIEHHBIA BapUAHT JEKLIUU
npenogaBarens. Heooxoaumo ciymmarb, 00, yMbIBaTh U 3aIMCHIBATH OJHOBPEMEHHO;
— 3aMuCh BEAETCS OYEHb OBICTPO, YETKO, IO BOBMOKHOCTH KOPOTKUMU BBIPAXKEHUSIMU;
— HE TMpekpamias Ciylark NperoaaBaress, HYKHO 3aluchiBaTh TO, YTO HEOOXOTUMO
ycBouTh. Hemnb3s 3amuchiBaTh cpasy k€ BBICKa3aHHYIO MBICIIb MPEIoaBaTels, cleayeT eé
MOHATH M TOCJIE 3TOTO KPAaTKO 3amucaTh CBOMMH CJIOBAMH WJIM CJIOBAMH IPETOJaBaTEelIs.
BaxxHo, yTOOBI B HEM HE OBLIT MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;
—MMEHa, JIaThl, HA3BaHWS, BBIBOJIBI, ONIPE/ICIICHHSI 3aITMCHIBAIOTCS TOYHO;
—cienyeT oOpaTuTh BHUMaHUE Ha O(OpMIIEHUE 3alUCH JIEKIUHU. J[s Kaxaoro mpeamera
3aBOJUTCS 00mmIas TeTpajib. OTIMYHBIM OT OCTAJILHOTO I[BETA CJACAYET BBIICIATH OT/CIbHBIC
MBICJIA ¥ 3arojlOBKH, COKpallaTh OTAEIbHBIE CJIOBAa W TPEIJIOKEHHUS, HCIOIh30BaTh
YCIIOBHBIE 3HaKU, OYKBBI JIJATUHCKOTO U IPEYECKOro ajaaBUTOB, a TAKKE HEKOTOPbIE TPUEMBI
CTCHOTPa(PUIECKOTO COKPAIIEHUS CIIOB.

[IpakTryeckue 3aHATUS 110 TUCHUTITHHE «BHONIOTHS» MPOBOAATCS 1O CXEMe:
- YCTHBIU, JINOO MUCHbMEHHBIN OMPOC 110 TCOPHH B HavaJle 3aHSATHS,
- peIIeHHE MTPAKTUICCKUX 337424 TTOCTABIICHHBIX TIEPE]T CTYICHTOM;
- WHIVUBUya bHBIC 3aJaHWsl NI TOJTOTOBKM K MPAKTHYECKUM U JIA0OpATOPHBIM
3aHATHUSM.

[lens MPakTUYECKOTO 3aHATHS - HAYYUTh CTYJCHTOB NPHUMEHSITh TEOPETUUCCKUE
3HAHMS MPU PEIICHUN MPAKTUYECKUX 3a]1a4 ¥ BBHIMOJIHEHHE JTJA0OPaTOPHBIX PabOT HA OCHOBE
pCaNbHBIX JIAHHBIX.

Ha nmpaktudeckux u 1abOpaTopHBIX 3aHATUAX MPE0oOIaqa0T CICYIOIINE METO/IbI:

— BepOanpHBIC (MPeobIaatoIIiMM METOIOM JOJKHO OBITh OOBSICHEHHE);
— TmpakThueckue (IMMCbMEHHBIE 37aHus, 3aJaHusl ¢ ucronb3oBanueM I[IK, BeimonHeHHE
paboTBhI 1O TUIAHY U TIP.)

BaxxHbIM 1Sl CTylEHTa SIBJISIETCSl YMEHHUE PaAlMOHAIBHO MOAOUpaTh HEOOXOIUMYIO
y4eOHYI0 JUTEpaTypy W YMEHHUE IIOJIb30BaThCS MPUOOPETCHHBIMU TMPAKTHYECKUMHU
HaBbIKAMU TMpU paboTe C NPOrpaMMHBIMU cpeacTBaMu. OCHOBHBIMHU JIUTEPATYPHBIMU
HMCTOYHUKAMM SIBJISTFOTCSI:

— oubmmnoreunsie houabl punmnana Kyol'y;
— DJICKTPOHHAsI OMOIMOTEYHAs! CUCTEMA «Y HUBEPCUTETCKAsA OMOIMOTEeKa OH-JIAH;
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— JJIGKTpOHHAs OnbmuoTeuHas cucrema M3narenscTBa «JIaHby.

[Touck kHUT B OUOIMOTEKE HEOOXOIUMO HAUUHATD C U3YUYECHHS PEIMETHOTO KaTaiora
Y CO3/1aHMSI CIIMCKA KHUT, TOCOOMH, METOJUYECKUX MaTEPHAIIOB IO TEME U3YUEHHUS.

[TpocMOTp KHUTH HAYMHAETCS C TUTYJIBHOTO JIUCTA, CIEIYIONIETo mocie o0noxku. Ha
HEM OOBIYHO MOMEIIAIOTCA BCE OCHOBHBIE JIaHHBIE, XapaKTEpU3YIOIIUE KHUI'Y: HAa3BaHUE,
aBTOp, BBIXOJHBIC JAaHHBIC, IaHHBIE O Tepen3aanud u T.1. Ha o6opoTe TUTYIBHOTO JIMCTa
na€Tcs aHHOTAaIMs, B KOTOPOM YKa3bIBAa€TCSl TEMATHKA BOIPOCOB, OCBEHIEHHBIX B KHUTE,
ONpEJEIIIETCS KPYr YMTAaTEeNIe, Ha KOTOPhIM OHA pacCuMTaHa. boJbllloe 3HAYCHUE UMEET
MPEeIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YWTATeNsl C JIMYHOCTBIO aBTOpa, HCTOpHEH
CO3/IaHUsl KHUTH, PacKpbIBaeT coxaepkanue. [IpounTaB mpenucioBue W MOTYyYUB 0OIIEe
OpEeJICTaBJICHUE O KHHUre, CcleayeT oOpaTUThCs K orjaBieHuto. OriaBieHue KHUTH
3HaKOMUT C COJICP)KaHUEM U JIOTHYECKON CTPYKTYpPOIl KHHUTH, TIO3BOJISIET BHIOpATh HYKHBIN
Martepuan i U3ydeHus. 1’01 W3JaHusl KHUTW TO3BOJISIET CYAUTh O HOBU3HE MaTepHala.
Uem yamie KHUra u3gaércsi, TeM OOJbIIYI0 IIEHHOCTh OHA MpeAcTaBiisieT. B KHuUre mMoryr
ObITh MpPUMEYAHUsl, KOTOPBIE COJIEPXKAT pa3JIMYHBIC IOIMOJIHUTENbHBIE cBeAeHHs. OHU
MeYaTaroTCs BHE OCHOBHOI'O TEKCTa W PAa3bSCHAIOT OTAEIbHBbIE BOIpockl. llpenmeTHbie u
andaBuUTHBIC yKa3aTeNIM 3HAYUTENBHO OOJIETYAIOT TOBTOPEHUE H3JI0KEHHOTO B KHUTE
Marepuana. B KOHIIE KHUTM MOXET pacmojiaraTbCs BCIIOMOraTesbHbli Marepuai. K Hemy
OOBIYHO OTHOCSITCS MHCTPYKIIUU, TPHJIOKCHHSI, CXEMbI, CUTYAI[MOHHBIC 3a/1a4d, BOMPOCHI
JUIsl CAMOKOHTPOJIA U T.1.

JUist Jmydinero mpeAcTaBiICHHs W 3allOMHHAHUSA MaTepuana IelecooO0pa3HO BECTH
3allMCU ¥ KOHCIIEKThI Pa3JIMYHOTO COJIEPKAHUS, & UMEHHO:

— MIOMETKHU, 3aMEUaHMUsl, BbIICJICHUE TJIABHOTO;
— IUJIaH, TE3UCHI, BBIITUCKH, LIUTATHI;
— KOHCIIEKT, paboyasi 3anuch, pedepar, JoKIa1, JCKIHI U T.1.

Uutarh yueOHUK HEOOXOIMMO BIYyMYMBO, BHUMATEJIBHO, HE IMPOIYCKas TEKCTa,
CTapasch MOHATh KaxIyio (pa3y, OJTHOBpPEMEHHO pa30upasi MpUMEphl, CXEMbl, TaOJIHIIbI,
PUCYHKH, IPUBEJIEHHBIC B YICOHUKE.

OnHYM U3 BOXXHEUIIMX CPEICTB, CIIOCOOCTBYIONIUX 3aKPEIUICHUIO 3HAHUM, SBIISETCS
KpaTKasl 3alKch MPOYMTAHHOIO Marepualia — cocTaBieHUE KoHcrekTa. KoHcmekt — 3to
KpaTKOEe CBSI3HOE W3JIOKEHHE COJIEp)KaHUS TEeMbl, y4eOHMKAa WJIM €ro 4YacTu, 0e3
noipoOHOCTEN M BTOpOCTENEHHBIX JeTanel. [lo cBoell cTpyKType M MOciea0BaTeIbHOCTH
KOHCIEKT JOJKeH COOTBETCTBOBATH IlaHy ydyeOHuka. [103TOMy BakHO CHaudaja COCTaBUTh
IJIaH, a MOTOM NHUCaTh KOHCIEKT B BHJIE€ OTBETa Ha BONpPOCHl IaHa. Eciu yueOHHK
pa3nenéH Ha HeOOMbIIKME 03arjIaBJICHHbBIE YacTH, TO 3ar0JIOBKM MOXKHO paccMaTpuBaTh Kak
MYHKTHl TUIaHA, a M3 TEKCTa KaXJOW YacTu CIeAyeT 3amucaTb T€ MBICIH, KOTOpbIE
PacCKpbIBAIOT CMBICII 3ar0JIOBKA.

TpeOGoBaHuUs K KOHCIIEKTY:

— KparKoCTh, CKATOCTH, IIETIECO00PA3ZHOCTh KAXKI0TO 3aIHCHIBAEMOTO CIIOBA;
— COAEpX aTelbHOCTh 3alHCH - 3alMUCHIBAEMBIE MBICIH ClieyeT (POpMYIUPOBATh KPATKO, HO
0e3 ymep6a a1 cmbiciia. O0bEM KOHCTIEKTa, MEHbIIIE U3y4aeMOro TekcTa B 7-15 pas;
—  KOHCHEKT MOXET OBITh KaK MPOCTHIM, TaK M CIOXHBIM IO CTPYKType — ATO 3aBHCHUT OT
coZiep KaHUsl KHUTH U 11eJId €€ 3yYCHUSI.

Meroanueckne peKOMEHAAIMU 10 KOHCIEKTUPOBAHUIO:
— MPEeXJE YEM Ha4aTh COCTABIISATh KOHCIEKT, HY’KHO O3HAKOMUTBHCSA C KHUTOM, TPOYUTATh €€
CHayvaJia 10 KOHILIA, MTOHSATh MPOYUTAHHOE;
— Ha O0JIOKKE TEeTpaJM 3alMChIBAIOTCS HAa3BaHWE KOHCIEKTUPYEMOW KHUTH U UMS aBTOpA,
COCTAaBJISIETCS IJIaH KOHCIIEKTUPYEMOTI'O TECTA;
— 3allMCH JIy4llle JIeJaTh MPU MPOYTEHUH HE OHOTO-ABYX ab3alleB, a 1esoro naparpada win
TJIaBhI;
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— KOHCIIEKTUPOBAHHME BENETCS HE C IIENbI0O UMETh OMNpENelEHHYIO 3aluch, a A Oojee

MIOJIHOTO OBJAJCHUS COACPKAHUEM H3Y4aeMOIo TEKCTa, MOTOMY B 3alUCAX OTMEUYAETCS U

BBIJICIIICTCS BCE TO HOBOE, HHTEPECHOE M HY)KHOE, YTO OCOOCHHO MTPHUBJICKIIO BHUMAHNUE;

— TOCJIE TOTO, KaK cliejlaHa 3aluch cofiepKaHus naparpada, IiaBbl, CJIeIyeT NepeunTarh e¢,

3aTeM CHOBA 00PaThCsl K TEKCTY M MPOBEPUTH Ce0s1, MPABUIILHO JIM U3JI0KEHO COJIEP KaHUE.
TexHHKa KOHCIIEKTUPOBAHUSA:

— KOHCIIEKTUPYS KHUTY O0JIbIIOT0 00hEMA, 3aiCh CIENYEeT BECTU B OOIICH TeTpaiu;

— Ha KaXXJI0M CTpaHMIIE CJIEBA OCTABJAIOT MOJISI IUPUHON 25-30 MM JJ1s1 3aITUCH KOPOTKHUX

MI0/13aT0OJIOBKOB, KPAaTKUX 3aMEYaHuM, BOMPOCOB;

— KaXKJlas CTaHUIla TeTPaJid HyMepyeTcs;

— JUIs TIOBBIIIEHUS YWUTA€MOCTH 3allUCH OCTaBJSIOT MHTEPBAJIBI MEXKIY CTPOKAMH,

a03araMu, HOBYIO MBICITh HAUMHAIOT C «KPACHOI» CTPOKH;

— TIpU KOHCIEKTUPOBAHMM IIMPOKO HCIOJIb3YIOT PA3JIMYHBIE COKPAIIEHUS U YCJIOBHBIE

3HaKM, HO HE B ymepd CMBICIy 3amuMcaHHoro. PekomMeHayeTcss NpPUMEHSTH

o0IIeynOTpeOUTENIbHBIE COKpAaIlleHusl, Hampumep: M.0. — MoxeT ObITh, TOC. —

rOCyAapCTBEHHBIN; 1.0. — JOKHO OBITh U T.11.

— HE CJIeyeT COKpalllaTh UMEHa U Ha3BaHUsl, KPOME OYEHb YaCTO MOBTOPSIOLIUXCS;

— B KOHCIEKT€ HE [ODKHO OBITh MEXaHMYECKOTO TIepenuchiBaHUs TekcTa 0e3

MPOJYMBIBAHUS €r0 COJIEPKaHUS U CMBICIIOBOTO aHAJIM3a.

TpeOoBaHus kK HaMMcaHWIO pedepaTa

Pedepar - npoaykT camocTodTenbHON pabOThl CTYyIEHTa, MPEACTABIAIONIMN cO00M
KpaTKO€ W3JIOKEHHWE B MHUCHMEHHOM BHJE IMOJYYEHHBIX PE3YJIbTaTOB TEOPETUUYECKOIO
aHanM3a OMpEJCIICHHONW HaydyHOW (yuyeOHO-HMCCIEeOBATEIbCKON) TEMBI, TJE€ aBTOP
PacKpBIBA€T CyTh HCCJIEAYEeMON MPOOJIEeMbl, IPUBOIUT PA3IUYHBIC TOUKHU 3PEHHUSI, a TAKKE
COOCTBEHHBIE B3TJISI/IBI HA HEe.

Tembl pedepaToB SBISIOTCS JTOMOTHUTEIBHBIM MaTepUAIOM U1l M3YYCHHUS JTaHHOU
TUCIUIUTMHEL. Pedepar onieHnBaeTcs B 0JJuH 0aut B OIIEHKE UTOrOBOTO DK3aMeHa/3a4ueTa.

Pedepar nmomxkeH  ObITh  NOATOTOBJIEH  COMVIACHO  TeME,  IPEIJI0KEHHOM
mpernonaBareneM. JlomyckaeTcsi CaMOCTOSITENBbHBIM BBIOOp Tembl pedepara, HO 1O
COTJIACOBAHMIO C MPEMNo/IaBaTelieM.

Jlis  wHamumcanus pedepara CTYIGHT CaMOCTOATEIBHO TIOJOMpPAET HMCTOYHHUKHU
uH(pOpMalluK 1O BBHIOpaHHON Teme (nuTepaTypa ydeOHas, MepuoguvecKas U MHTEPHET -
pecypcehl).

O6mbeM pedepara — e meree 10 cTpanui popmara A4.

Pedepar nomken uMeTh (TUTYIBHBIN JIUCT, COACPIKAHUE, TEKCT JODKEH OBITh pa3OuT
Ha pasfenbl, COINIACHO, COJEpKaHUs, 3aKII0YEHUE, CIUCOK JIUTepaTypbl HE MeHee 5
HUCTOYHHKOB)

O6cyxnenne TeM pedepaToB TPOBOAWTCS HA TEX MPAKTUYCCKUX 3aHATHSIX, TI0
KOTOPBIM OHHU paclpelielieHbl. DTO sBIIsIeTCS 00s3aTelbHbIM TpeOoBaHueM. B ciydae He
npejAcTaBiaeHus pedepara, COrJacHO, YCTaHOBJIEHHOro Tpaduka (0e3 YBaKHUTEIbHOMI
MPUYUHBI), CTYJIEHT 00s13aH MOJATrOTOBUTH HOBBIN pedepar.

Nudopmanust no pedepary He noikHa mnpesbimars 10 munyTt. BbicTynarommit
JOJDKEH TIOJATOTOBUTH KpaTKHUE BBIBOJABI MO TeMme pedepara s KOHCIEKTHPOBAHUS
CTYJICHTOB.

Cnauga pedepara npemnomaBaresnto o0s3aTebHA.
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7. OHEHOYHBIE CPEJCTBA JJI51 KOHTPOJISI YCIIEBAEMOCTH

7.1. Ilacnopm ¢honoa oyenounvix cpeocme

KonTposaupyembie pazueiibl (TeMbl) M CHMIIIMHBI HaumeHOBaHHE OLICHOYHOI'O
cpencTBa
YyeHue o KieTke YeTHBIM ompoc
TectupoBanue
OpranusM. PasMHOKEHNE 1 MHINBUAYAIbHOE Pa3BUTHE Pedepar
opra"nusma TectupoBanue
OCHOBBI T€HETHKH U CEJIEKLIUU YceTHbIN O1poc
Pedepar
[IpoucxoxneHue u pa3BUTHE )KU3HU Ha 3emiie. DBOJIIOLIMOHHOE Pedepar
pas3BuUTHE TectupoBanue
IIponcxoxneHue 4enoBeka VYeTHBI onpoc
TectupoBanue
OCHOBBI 3KOJIOTUH YcTHbIN OIpoc
Pedepar
buonuka YcTHbIN onpoc
Pedepar

KoHuTposns 1 oleHka pe3yJbTaTOB OCBOCHHS Y4€OHOUW AUCIUIUIMHBI OCYIIECTBIISICTCS
MPENOIABATEIEM B MPOLIECCE MPOBEACHUS IMPAKTUYECKUX 3aHATUM M CAMOCTOSTEIbHBIX
paboT, TECTUPOBAHMSI, @ TAKKE BBITIOJHEHUS OOyUYAIOIUMHUCS WHINBUIYaTbHBIX 3a7aHUMH,
MPOEKTOB, UCCIICTOBAHUN.

7.2. Kpumepuu ouenxu 3nanuii

KonTponb u oOmneHka pe3ylbTaToOB OCBOGHUS  Y4€OHOW  TUCHUTIIMHBI
OCYIIECTBJIIETCA MPENOJAaBaTeIeM B MPOLECCE IPOBEICHUS MPAKTUYECKUX padoT,
TECTUPOBAHUS, COOECEOBAHMS M0 Pe3yJIbTaTaM BBIMOJIHEHHS Ja0OpaTOpHBIX padoT, a
TaK)K€ pEIIeHUs 3aJiad, COCTABJICHHUS pabouux TaOJWIl U TOATOTOBKH COOOIIEHHM K
YPOKYy. 3HaHHUs CTYAEHTOB Ha NPAKTUYECKUX 3aHATUSIX OLEHUBAIOTCA OTMETKAMH
COTIUYIHOY, «XOPOILIO», «yIOBIECTBOPUTEIHLHO» U «HEYAOBIETBOPUTEIHLHOY.

YcrHblii onpoc. YCTHBIM OTBET — OTO pPa3sBEPHYTHIM paccKas, BKIIOYANOLIUI
TEOPETUYECKUE MaTepualbl M NPUMEpPhl UX MPUMEHEHHs. Y IOBJIETBOPHUTENIbHAS OLEHKA
CTaBHUTCA, €CIIU CTYACHT JIEMOHCTPHUPYET HErlyOOKHE TEOpPETUYECKHE 3HAHUSA, MPOSIBIISET
cy1a00 c(hopMUPOBAaHHBIE HABBIKW aHAIN3a SIBJICHUN U IPOLIECCOB, HEJIOCTATOYHOE YMEHHE
JIeJ1aTh apryMEHTUPOBAHHBIE BBIBOJBI U MPUBOAMUTH IIPUMEPHI, OKA3bIBAET HE 1OCTATOYHO
CBOOOJIHOE BJIQJICHHE MOHOJOIMUYECKOH peublo, TEPMHUHOJIOIMEH, JIOTMYHOCTBIO U
MOCJIEIOBATENIbHOCTBIO M3JIOKEHMS, JI€JaeT OLIMOKH, KOTOPbIE MOXKET HCIPABUTH TOJBKO
IIPU KOPPEKLUU IIPETIOAABATEIIEM.

Pegepar. [Ipoaykt camocTosATENbHON pabOThl CTYAEHTA, MPEICTaBISIOMUNA COOOM
KpaTKO€ H3JI0)KEHHE B IMCbMEHHOM BHJIE IOJYYEHHBIX PE3YJbTaTOB TEOPETUYECKOIO
aHajgu3a OMpeleleHHONW HaydyHOW (ydueOHO-HCCIeqOBaTEIbCKOW) TEMBbI, TJAE aBTOP
PacKpbIBAET CYTh HCCIEAyeMON MPOOJIEMBbl, TPUBOAUT Pa3IMYHBIE TOUKH 3PEHUS, a TAKKe
cOOCTBEHHbIE B3IJIsAbl Ha Hee. Pedepar oneHuBaeTcss 1Mo KOJIMYECTBY HPUBJICYEHHBIX
WCTOYHUKOB, TJIyOMHE aHaln3a MpoOJieMbl, KaueCTBE OOOCHOBAHUSI aBTOPCKOW IMO3UIINH,
rIyOuHE PACKPBITHS TEMBI. Y JOBJIETBOPUTENIbHAS OLIEHKA CTABUTCS, €CIM TeMa OCBEIlEHa
JIUIIb YaCTUYHO, JOMYIIEHbI (PAKTHUECKUE OIINOKH B COJEpKaHUU pedepaTa, UM UMEIOTCS
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CYIIECTBEHHbIE OTCTYIUICHUS! OT TpeOOBaHUM K peeprupOBaHUIO, UM HETIOJIHbIE OTBETHI HA
JOTOJTHUTENIFHBIE BOIIPOCHI.

Tect. Cuctema cTaHIapTU3MPOBAHHBIX 33aJaHUM, MO3BOJSIONIAS ABTOMATH3UPOBAThH
HpoLEAYPY M3MEpEeHUs] YPOBHS 3HAHMN M yMeHHMH oOywaromierocsi. TecT oreHHBaeTCs MO
KOJIMYECTBY MPAaBUIIbHBIX OTBETOB (He MeHee 50%.).

KonTpoabHas padorta. [luceMennast nmpoBepouyHasi paboTta, IpeJCcTaBIsitonas co0oit
M3JI0KEHHE OTBETOB HAa TEOPETUYECKUE BOMPOCHI IO COJACPKAHHUIO YI4EOHON TUCIMILTNHBI U
peleHne MpakTUYeCKUX 3adaHui. PaboTa oleHMBaeTcs yJIOBJIETBOPUTENIBHO, €CIIH
BEITIOJTHEHO HE MEHEeE TOJOBHUHBI pabOTHl WM JOMYIIEHO B HEW He Ooyee JBYX TpyObIX
omuOOK Wi He Oosee OJHON rpy0oil OMMOKM U OJHOTO HEIo4YeTa, Wik He Oojee JBYX-
TpeX HErpyObIX OMIMOOK, WM OJHOW HErpyOOil OMmMOKM M TpeX HEIOYETOB, WIH MpU
OTCYTCTBUH OMIMOOK, HO PU HATM4IUU 4-5 HETOYETOB.

IMpakTuyeckas padorta. [IpakTrueckas paboTa — 3TO OCOObBIM BUA AEATEIHHOCTH
00y4aromierocs, 4To MoApa3yMeBaeT BHIMOJHEHNUS Pa3HOIJIAHOBBIX 3a/IaHUH, HE CBS3aHHBIX
¢ 00paboTKOI TEOPETHUECKOro MaTepuaia. Bo BpeMsi BBIMOJIHEHUS CTYJICHTY HEOOXOIMMO
WCTIONb30BaTh paHee IIONydYeHHBIE TeopeTHdeckne 3HaHus. [lomokuTenpHas oOlLEHKa
CTaBHUTCS, €CJIM BBINIOJIHEHBI BCE 3a/1aHUSI MPAKTUYECKOW pabOThI C 3aMEYaHUSIMU; CTYACHT
OTBETHJI Ha BCE KOHTPOJIbHbIE BOIPOCHI C 3aMeUaHHSIMU.

JlabopaTtopnas padora. JlabGoparopHas pabora — 3TO OCOOBI BUA J€ATEIBHOCTU
00ydJaromerocs, 4To nojipasyMeBaeT BHIIOIHEHUS MPAKTHUECKUX Pa3HOIUIAHOBBIX 33aHUM,
CBSI3aHHBIX C MPHUMEHEHHEM TEOPETHYECKOr0 Marepuaja K KOHKPETHOMY 3a/IaHuIo.
[TonoxxuTenbHas OIEHKAa CTAaBUTCSA, ©CJIM  BBIIOJHEHBI OONbIIAasg YacTb 3aJaHUi
nabopaTopHOW pabOTHI C 3aMEYaHUSIMH; CTYACHT OTBETHJI Ha YaCTh KOHTPOJIBHBIX BOIIPOCOB
C 3aMEYaHUsIMU.

OneHka «OTIMYHO» BBICTABISIETCS, KOT/a CTYACHb TIIOKa3bIBaeT TIyOoKoe

BCECTOPOHHEE 3HaHHE pas3zena AUCUUIUIMHBL, 00s3aTeIbHOM U JIONOJIHUTEIbHON
JUTEPaATyphbl, apryMEHTUPOBAHO W JIOTUYECKH CTPOMHO H3J1araeT Marepuas, MOXKET
IPUMEHSTh 3HAHUSA JJI aHAJIN3a KOHKPETHBIX CUTyalu.

OueHka «XOpouIo» CTaBUTCS NpPH TBEPABIX 3HAHUAX pas3zAesia JUCLUIUIMHBI,
00s3aTeNIbHOM  JHUTEepaTyphl, 3HAKOMCTBE C  JIONMOJHUTENbHON  JHUTEepaTypoil,
apryMEHTHPOBAHHOM H3JIOKCHUU MaTepuasa, yMEHUN IIPUMEHUTH 3HAHUA I aHAIU3a
KOHKPETHBIX CUTyalUH.

OneHka «yIOBJIETBOPUTEIBHO» CTAaBUTCA, KOrJa CTYJEHT B OCHOBHOM 3HAET
pazzen JUCUUIUIMHBI, MOXKET IPAKTHYECKHU IPUMEHUTDH CBOU 3HAHUS.

OI_ICHKa HCYHOBJICTBOPUTCIIbHO» CTABUTCA, KOTJad CTYACHT HC OCBOWJI OCHOBHOI'O
COACPIKAHUA ITPpCAMETAa U cj1a00 3HaeT H3y‘laeMLII>i pasacii AMCHUIIIINHBI.

7.3. Ouenounvle cpedcmea 0na nposedeHus mexKyuiell ammecmayuu

Texymuii KOHTPOJIb MPOBOAUTCA B (popme:
-(pOHTANBHBIN OIIPOC

-MHIUBUYAJIbHBIA YCTHBIN OIIPOC
-IUCbMEHHBIA KOHTPOJIb

-TECTHPOBAHHE M0 TEOPETHUECKOMY MaTepHaIly
-pakTUdeckas (J1aboparopHas) padboTa
-3amuTa pedeparta, scce

-3aIlIMTa BBITTOJIHEHHOTO 3aJJaHUs

-pa3paboTka mpoosemMsbl Kypca (JoKIamd).
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Jlnunbie IIpumepsl
®opma Baanenuns
N — 3Hanusn YMenus (HaBbIKH) KayecTBa OLICHOYHBIX
CTyJeHTa CpeacTB
Vel Kontpons OueHka yMeHHsI Ouenka Ouenka Kontposnpsubie
(TIIICEMEHHEBIH) | 3HaHUI 1Mo pa3nn4arth HaBBIKOB CHOCOOHOCTH | BOHIPOCHI IO
orpoc 10 | ONpE/AeICHHBIM KOHKpETHBIE paboTsI ¢ OTIEpaTHBHO M | TeMaM
TCMaM HpO6HeMaM TIOHATHUA JINTECpaTyYpHBIMU Ka4YCCTBCHHO mpuiararoTcs
HNCTOYHHKAMHU OTBEYaTh Ha
IMOCTAaBJICHHBIC
BOIIPOCHI
Pedeparsr KonTpois OreHKa yMEHUS Omnenka Omnenka Temsr
3HAHUH 110 pas3nuyarhb HABBIKOB criocoOHOCTH | pedeparoB
OTIpEIETICHHBIM KOHKDETHBIE paboTsI ¢ K TIPUIATraloTCs
npobiemam TOHATHS JIUTEPaTYPHBIMH | CaMOCTOSITENb
UCTOYHHKaAMHU HOU pabore u
aHAIN3Y
JUTEPATYPHBIX
HCTOYHHUKOB
IIpaktryeckue | CMBICT OHSTHH: OmuceIBath U Hasbixamu: Onenka Temsr paboT
(J1abopaTopHBI | €CTECTBEHHOHAYYH | OOBSICHSTH OTHCAaHMs U CIIOCOOHOCTH | NPHJIAraroTcs
) paboThI oe sIBIICHHE, €CTeCTBCHHOHAYYHBI | OOBSICHEHHUS OTIEPaTUBHO U
TUIOTE3a, 3aKOH, € SIBJICHUSI. €CTECTBCHHOHAYY | KaueCTBEHHO
Teopus, BemectBo, | OueHuBaTh HBIX SIBJICHHIL. pemars
B3aUMOJICHCTBHE. | BIIMSIHHE OuennBaHus MIOCTaBJICHHBIE
3HaHue CTpOCHUA XUMHUYECKOTO BIIMAHUA Ha
KJIETOK, 3arpsA3HEHNS XHMHYECKOTO MIPAaKTHYECKUX
OCHOBHBIX OKpYKaroIei 3arps3HEHUs u
cnoco0oB CpeIpl Ha OpTaHW3M | OKpYy’Karomen nabopaTOpHEI
Pa3MHOKEHHUs YeJIoBeKa U Ipyrue | cpejbl Ha X paboT
OpTraHu3MoOB, JKUBBIC OPTraHU3MBbI; Opranmusm
cTagui AQHAIM3UPOBATh U YeJI0BeKa U
OHTOT€He3a Ha OLICHHBATh Jpyrue >KUBbIe
npuMepe pa3nuaHbIC OPTaHH3MBI;
YeJIoBeKa, THITOTE3bI aHaIM3a U
MIPUYHH, MPOUCXOKACHHSA OLICHUBAHMUS
BBI3BIBAIOIINX JKU3HH Ha 3eMIIe; Pa3IUIHBIX
HapyllICHKs B IIPOBOJUTH TUTIOTE3
pasBUTHH omrcaHue ocodei TIPOMCXOXKACHHS
OpraH13MOB. OJIHOTO BHJIA 10 KU3HU Ha
Bximan MopoJormaeckoM | 3emIe;
POCCHICKUX U Y KPUTEPHIO. MIPOBEJICHUS
3apyOSIKHBIX Ormmyars TMOTE3Bl | OTIHCAHHS
YUCHBIX, OT HAY4YHBIX TEOpHH. | 0coOei 0THOTO
OKa3aBLINX Jlenaﬂ) BBIBO/IbI HA BUIa I10
HauOOoJBIIICe OCHOBE Mopdororudeck
BJIMSIHUEC Ha OKCHCPUMCHTAJIbHBIX OMY KPUTECPHUIO.
pa3BHTHE JTAaHHBIX. Orimuns
Ouonoruu IMpuBomTH TUIIOTE3bI OT
MIPUMEPBI, HaY4YHbIX TEOPH.
TOKa3bIBAOIIKE, 4TO: | JlenaTh BEIBOBI
HaOJTFOCHUS 1 Ha OCHOBE
9KCIIEPUMEHT 9KCIICPUMEHTAITb
SIBJISIFOTCSI OCHOBOM HBIX JaHHBIX.
71 BBIIBIDKEHUS IIpuBoauTh
THIIOTE3 Y TEOPHH, TIPUMEPBI,
THO3BOJISIFOT TIOKAa3bIBAOLLIHE,
MIPOBEPHTH 4TO:
HUCTHHHOCTH Ha6J'lI0}IeHI/IH n
TEOPETHIECKHX 9KCIIEPUMEHT
BBIBOJIOB, SIBIIIKOTCSL
€CTECTBCHHOHAYYHasI | OCHOBOM ISl
TEOpHs J]aeT BBIJIBIDKEHHS
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BO3MOYKHOCTB TUIIOTE3 U
OOBSICHATD TeopuH,
W3BECTHBIC SIBJICHUST | TO3BOJIIOT
TIPUPO/IBI M HAYYHBIE | TPOBEPUTH
(baxTsl, HUCTUHHOCTH
TIPE/ICKA3bIBATh CIIE | TEOPETHYECKUX
HEU3BECTHBIC BBIBOJIOB;
SIBIICHUS €CTECTBCHHOHAYY

Hasi TEOpHs 1aeT
BO3MO>KHOCTB
OOBSICHATB
HU3BCCTHBIC
SIBIICHHS
TIPUPOIBI U
Hay4HBIE (DaKTHI,
TIpE/ICKa3bIBaTh
ele
HEH3BECTHBIC
SIBJICHUSL

TectupoBanue

KonTpoins
3HaHUN 1O
OTIpeAEICHHBIM
mpobmemam

OreHKa yMEHUS
paziIu4aTh
KOHKpETHBIE
HOHSATHSA

Ornenka
HaBBLIKOB
JIOTHYECKOTO
aHaau3a u
CHHTE32a IpU
COIIOCTABIECHUHU

Ornenka
CIIOCOOHOCTH
OTIePaTUBHO U
Ka4yeCTBEHHO
OTBEYATh HA
IIOCTaBJIEHHBIE

Bonpocsl
MIPUIIATAIOTCS

KOHKPETHBIX
MMOHSTHH

BOIIPOCHI

7.3.1. IllpumepHbIe BONPOCHI ISl MPOBeIeHUs TeKyIeil arrecTanuy (YCTHBIN U
NMUCbMEHHBIN) 0npoc

buonornyeckue nayku. Kakoe 3nauenue umeer 6uonorus?

YPpoBHU OpraHu3anuu KUBOK IPUPOLBI.

ITonsatue «Kierka». XUMUYECKHE 2JIEMEHTHI, BXOISAIINE B COCTAB KIIETKH.

Ponp HeopraHnyeckux BEIIeCTB, BXOIAIINX B COCTaB KJIECTKH.

3HayeHUe BOABI ISl )KU3HEIEATEIbHOCTH KIIETKHU.

Oprannueckue BeIlIeCcTBa, BXOAIINE B COCTaB KIETKU, U UX POJIb B KIIETKE.

Otnnuus ctpoenus monekyn JHK u PHK.

Bupycsl kak HekeTouHasi popMa )KM3HU U UX 3HAUCHUE.

Oco0eHHOCTH CTPOEHHUS PACTUTEIBHON KIETKH.

0. OcoOeHHOCTH CTPOCHHUS KUBOTHOU KIICTKH.

1. TIInactuyeckuii oOOMEH B KJIETKE Ha MpuUMepe OUOoCHHTe3a Oernka.

12.  Duepreruyeckuii 0OMeH.

13.  Yro Takoe KU3HEHHbIN UK KIeTKU? TUIbI JeeHns KIETOK, UX 3HaUCHHUE.

14. Muto3. buonornyeckoe 3Ha4eHUE MUTO3A.

15. Kakue Qopmbpl 0Oecriooro pa3MHOXKEHHUS IIHPOKO MPUMEHSIOTCS B CEJIbCKOM
xo3siicTBe?

16.  Meiio3. buonornueckoe 3HaueHne Meno3a.

17. Tlouemy mpu TIOJIOBOM pPa3MHOKEHHH TIOSIBISIIOTCSI OpPTaHU3MBI
pa3HOO0pa3HBIMU MPU3HAKAMHU?

18. B uyeM 3akiouyaeTcs  MPUHIUIIMATIBLHOE
SMOPHOHAJIBHOTO Pa3BUTHUS BCEX KUBBIX OPraHU3MOB?
19.  PemnpoaykTHBHOE 370POBbE UYETOBEKA.

20. HaszoBuTe NpUYHHBI HAPYIICHHU B PAa3BUTHH OpraHU3MA.

RBPRoOoo~NoOhowhE

¢ HauOoiee

CX0oACTBO Ha4daJIbHBIX JTaIlOB
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IIpuMepHBbIe TecTOBBIE 3aJaHUS

Temarnueckuii Tect 10 TeMe «CTpoeHne U PyHKINH KJIETOK»
1 BapuanT
Yacts A
K kaxxknomy 3ajaHuI0 4acTH A JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIbKO OIMH

BepHbIi. BoiOepuTe BepHbIii, 110 BalieMy MHEHHUIO, OTBET.

Al Hayka, u3zy4daroniasi KJIETKy Ha3bIBaeTCs
1). ®usnonorueit
2). Lutonoruei

3). Anatomueit
4). DMOpuoorueit

A2 Kaxoil y4eHbI! YBUJEN KJIETKY C IOMOILBIO CBOETO MUKPOCKOIa?

1) M. Ulneiinen
2) T. llIBann

3). P.T'yk
4). P. Bupxos

A3 DnemeHTapHas OMOJIOTHYECKasi CUCTEMA, CIOCOOHAsI K CAaMOOOHOBIICHHIO, - 3TO

1). Knetounslit ieHTp

2). MbIlIeyHOe BOJIOKHO Cepa
A4 K npokaproTaM OTHOCSTCS
1). Dnones

2) lllaMnuubOH

3). lloakoskHast )KUpoBas KIeT4aTka
4). IIpoBoasiiasi TKaHb PaCTCHUS

3). Kumeunas mamodka
4). n¢y3zopus-rydenpka

A5 OCHOBHBIM CBOMCTBOM ILIa3MaTHYECKON MEMOPaHBI SBIISCTCS

1). [lonHast npoHUIIAEMOCTh
2). [lonHast HEMPOHUIIAEMOCTh

3). 30uparenbHas IPOHULIAEMOCTh
4). N3buparenpHas MOIyMPOHUIIAEMOCTh

A6 Kaxkoil Bua TpaHcnopTa B KJIETKY UIET C 3aTpaToi SHEPruu

1). Aubdy3us
2). Ocmoc

A7 BHyTpeHHss Oy XKUIKAs Cpelia KIETKHU - 3TO

1). Hykneomniasma
2). Bakyoub

3). [TunoruTo3
4). TpaHncropt HOHOB

3). Hurtockenet
4). lutornazma

A8 Ha xakoMm prCyHKe M300paxKeHa MUTOXOHIPHSI
- 2

A9 B pubocomax B OTIIMYHE OT JTU30COM MIPOUCXOTUT

1). CunTe3 yriaeBoaos
2) Cunre3 6eiKoB

3). OkuciieHre HYKJIEUHOBBIX KUCIIOT
4). CuHTe3 TUNUIO0B U YTIJIEBOJIOB

A10 Kaxko¥i opranoni MpUHUMAET y4acTHUE B JCJICHUU KIETKU

1). Llutockener
2). LenTpuosp
Al1l lanouaHeIil HAOOP XPOMOCOM UMEIOT
1). )KupoBsie KIETKH
2). CriopaHruu nucra
A12 B coctaB XpoOMOCOMBI BXOST
1) JAHK u G6emok
2) JIHK u PHK

4) KnetouHslii HEHTP
5). Bakyoin

3). KiteTku CIIFOHHBIX KeJie3 YelIoBeKa
4). SlitnexiieTky roiry0st 1 BOpoObs

3). PHK u 6emox
4). benok u AT®

A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SI/Ipa SIBIISIETCS

1). XpoMocoMbl
2). PuGocombl

Al4 I'puOHast KIeTKa, KaK U KJICTKa OaKTepui

3). Snpeimku
4). Hykneoruiazma



1) He umeer smepHOii 000I0YKH 3). He umeer xmoporiacToB

2) VmMeeT OAHOKJICTOYHOE CTPOCHUE Tejia 4). IMeeT HEKJIETOUHBIA MUICITHIA
Yacts B
B1 YcraHoBuTe COOTBETCTBUE MEKAY OCOOCHHOCTSIMH CTPOCHHUS, (PYHKIIUEH U OPraHOUOM KIIETKH
OcoOeHHOCTH CTpOEHUS, PYHKIIUU Opranoun
A). Paznuuaror MeMOpaHBbI IIaJIKUE U IIEPOXOBATHIC 1). Kommiekc 'onbaxu
b). O6pa3ytoT ceTh pa3BETBICHHBIX KAHAJIOB U TIOJOCTEH 2). OIIC

B). O6pa3yroT yIioneHHbIe IUCTEPHBI U BaKYOIIH
I'). YyactByeT B cHHTE3€ OCIKOB, KHPOB
J1). ©opMHUPYIOT JTU30COMBI

A B B r i

Bei0epuTe TPH BepHbIX 0TBETAa U3 LIECTH
B2 laiiTe XapakTepHUCTUKY XJIOpoIiacTam?

1). CocTOUT U3 MJIOCKUX ITUCTEPH 4). Conmepxwut cBoro mosiekyny JJHK
2). UmeetT ogHOMEMOpPAHHOE CTPOCHHE 5). YuactBytoT B cunteze ATD
3). UmeeT nByMEeMOpaHHOE CTPOCHUE 6). Ha rpanax pacmnonaraercst XJaopohuimt

B3 Yem pacTtuTenbHas KJIeTKa OTINYACTCS OT KUBOTHOM KIIETKU?

1). UmeeT BakyOJHb ¢ KJIETOUHBIM COKOM

2). KneTouyHasi cTeHKa OTCYTCTBYET

3). Cioco6 nuTaHust aBTOTPODHBIN

4). VMeeT KJICTOYHBII LIEHTP

5). Nmeet XJI0pOIUIACThI C XJIOPOPHILIOM

6). Criocob nutanus reTepoTpodHbIi

Yacrts C

JlaiiTe cBOOOIHBIN pa3BEpHYTHIN OTBET Ha BOIPOC.

C1 Kakoe 3HaueHue 11 GOPpMHPOBAHUS HAYYHOTO MUPOBO33PEHUS UMEJIO CO3/1aHUE KIIETOYHOM
Teopun?

C2 Kakas B3aumocBssa3sb cymectByeT Mexay IIIC, kommnekcom ['onbxu u amzocomaMn?

C3 Kakoe npenMyIecTBO JaeT KIETOYHOE CTPOEHHE KUBBIM OpraHu3Mam?

C4 Haiinute ommOKHM B IPUBEECHHOM TEKCTE. YKaXUTe HOMEpa NPeJIOKEHHUH, B KOTOPBIX
CIeTaHbl OMUOKH, UCTIPABHTE HX.

1. bakTepuu rHUEHNSI OTHOCAT K DYKapUOTUYECKUM OpraHu3mam. 2). OHHU BBINOIHSIOT B IPUPOJE
CaHUTAPHYIO POJIb, T.K. MUHEPAJIN3YIOT OpPraHMYeCKHe BEIECTB. 3). DTa rpymnna OakTepuil BCTyNaeT
B CUMOMOTHYECKYIO CBSI3b C KOPHAMHU HEKOTOPBIX pacTeHuil. 4). K OakrepusmM Taxxe OTHOCAT
npocredmux. 5). B 6aronpusiTHeIX yCIOBUSIX OAKTEpUN Pa3MHOKAIOTCS MPSIMBIM JIEJIEHHEM
KIICTKH.

2 BapuaHT
Yacts A
K xaxnomy 3a1aHHI0 4aCTH A JaHO HECKOJIBKO OTBETOB, M3 KOTOPbIX TOJbLKO OJHH

BepHbIii. BbiOepuTe BepHbIii, 10 BallleMy MHEHHUIO, OTBeT.
Al Ilutonorus — 3To HayKa, U3y4aromast
1). TkaHeBbIN YPOBEHBb OPraHU3AIMH KUBOW MaTepUU
2). OpraHu3MeHHBI YPOBEHb OpraHU3aIlH )KUBOW MAaTCPUH
3). Kitetounslif ypoBEHb OpraHHU3aIliy KUBOK MaTEPUH
4) MonekynsapHblid ypOBEHb OPraHU3aLMK JKUBOM MaTepUU
A2 CozpaTensiMu KJI€TOYHON TEOPHUH SBIISIOTCS ?
1). Y.JapBun u A. Yomiec 3). P.T'yk u H. I'pro
2).I'. Mennens u T. Mopran 4). T. lIBann u M. Illneiinen
A3 DrnemeHTapHas 6uosorndeckas cucrema, 00Ja1aromnas CiocoOOHOCTHIO OAIEPKUBATD
MTOCTOSIHCTBO CBOEI0 XMMHUYECKOT0 COCTaBa, 3TO
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1). MpIiedHoe BOJIOKHO 3). [OpMOH MUTOBUIHOM JKeIE3bI

2). Annapar I'onbxu 4). MeXKJIeTOUHOE BEILIECTBO

A4 K npokapuoTaM He OTHOCSITCSA

1). Huanobakrepuu 3). Kummeunas nanouxa

2). KnybenbkoBbIe OaKkTepru 4). YemoBek pa3yMHBII

A5 TInazmatndeckas MeMOpaHa COCTOUT U3 MOJICKYIT

1). Jlunumos 3). JlunuaoB, GEIKOB U yIIEBOIOB
2). JlununoB u 6enKoB 4). benkos

A6 TpaHCHOPT B KJIETKY TBEPIBIX BEIIECTB HA3bIBACTCS

1). Juddy3us 3). IlunonuTos

2) ®aronuTos 4). Ocmoc

A7 LluToruiazmMa BIOIHSAET (PYHKITUH

1). ObGecnieunBaeT Typrop 3). YuacTByeT B yJaJeHHH BEIIECTB
2). BeIMOTHSET 3aUTHYIO (YHKITHIO 4). MecTo HaXOXKIEHUsI OPTaHOUIOB KJIETKU

A8 Ha kakoM prcyHKe n300pakeHa XJIOPOILIacT

2

A9 MUTOXOHIPUHU B KJIIETKE BBITIOJHSIIOT () YHKITHIO

1). OkuceHus: OpraHUYECKUX BEIIECTB JO HEOPTaHUUECKUX

2). XpaHeHus U niepelaui HacJIeICTBEHHOM nH(popMaluu

3). Tpancnopra OpraHUYECKUX U HEOPTAaHMYECKUX BEIICCTB

4). O6pa3oBaHus OpPraHMYECKHX BEIIECTB U3 HEOPraHUYECKUX C MCIIOJIb30BAHHEM CBETa
A10 B nu3ocomax, B OTIMuYUE OT pUOOCOM MPOUCXOIUT

1). CunTe3 yrieBojoB 3). Pacmiennenue nuraTenbHBIX BEIIECTB
2). Cunte3 0eIKoB 4). CuHTE3 TUNUIOB U YTJIEBOJIOB

A1l OnuHakoBbIM HAOOP XPOMOCOM XapaKTepeH 1is

1). KiteTok KOpHS IBETKOBOTO PaCTCHUS

2). KopHeBbIX BOJIOCKOB

3). Knetok oTocunTesupyromieit TKaHu JIMCTa

4). 'amet Mxa

Al12 Mecto coequHEeHUsI XpOMAaTH B XpOMOCOME Ha3bIBAETCS

1). LenTtpuons 3). XpomaTuH

2). Llentpomepa 4). Hykmeoun

A13 S apbllky y4acTBYIOT

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

2) B cunrese p-PHK 4) B xpaHeHuu U nepeaaye HaclIeICTBEHHON HHpOopMauu

Al4 Otnvune *UBOTHOM KIJIETKHM OT PACTUTENIbHOM 3aKiIr04aeTcs B
1. Hanuywe KJI€TOYHOM 000JIOYKU U3 HEIUTIOIO3BI
2. Hanuuwue B nuToIia3zMe KJI€TOYHOIO LEHTPA
3. Hamnuwme nnactun
4. Hanuuue BakyoJiei, 3al0THEHHBIX KJIIETOYHBIM COKOM

Yacrs B

B1 YcranoBute cOOTBETCTBUE MEXAY OCOOCHHOCTAMH CTPOCHUS, QYHKIIUEH U OPTaHOUIOM KJICTKH
OcobenHoctu cTpoeHusi, PyHKIUN Opranoun

A). CoepKuT TUTMEHT XJI0PODUILT 1). MuTtoxoHapus

B). OcymiecTBisier sHEpreTHIECKHi 0OMEH B KIIETKE 2). XmopormiacT

B). OcymectrisieT nporecc oTocHMHTE3a
I'). Buytpennsst MemOpana o0pa3yeT CKJIAJIKU - KPUCTBI
J1). OcHoBHas ¢yHKIUA — cuHTE3 ATD
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BriOepure Tpu BepHBIX OTBETA U3 ILIECTH

B2 [laiiTe XapakTepUCTUKY KOMILIEKCY [ 0IbKu

1). CocTouT U3 CETH KaHAJIOB U MOJIOCTEH

2). CocTOUT U3 IUCTEPH U MTy3bIPHKOB

3). O6pa3zyroTcst TM30COMBI

4). Y4yacTByeT B yIIaKOBKE BEIIIECTB

5) VuactByer B cunreze ATD

6). YuactByer B cuHTE3€ Oenika

B3 BeiOepure Tpu npu3HaKa NpoKapruOTHIECKOM KIETKU?

1). Umeetcs siapo

2). KneTouyHas cTeHKa NpeacTaBieHa MypeMHOM WM NEKTUHOM

3). HacneacTBeHHBIH anmapart pacroyaraercsi B MUTOIUIa3Me KJICTKH
4) VlmeeT KIETOYHBIN LIEHTP

5). MmeeT xmopomiacTsl ¢ XJIOpoumom

6). B miuroriazMe pacroiararoTcsi puooCcoMBI

Yacts C

JlaiiTe cBOOOIHBIN pa3BEpHYTHIN OTBET HA BOIPOC.

C1 IlpoananusupyiiTe pUCYHOK, Ha KOTOPOM H300paKE€HBI Pa3INUHbIE SYKAPUOTHUYECKHUE KICTKH.
O yem Bam roBopuT npejioKeHHasi B HeM HHpopmanus?

C2 OOmas mMacca MUTOXOHJPHH 1O OTHOIICHHIO K MAacce KJIETOK pa3jIMYHBIX OPraHOB KPBICHI
COCTaBJISIET B MOJIKENyA04YHOM kene3e — 7,9%, B neuenu — 18,4%, B cepaue — 35,8%. [louemy B
KJIETKaX 3TUX OPraHOB PA3JIMUYHOE COJIEPKAHNE MUTOXOHAPUIA?

C3 CpaBaure Mexay co0oil OJHOKJIETOYHBII U MHOTOKJIETOYHBIA opraHu3M. KTo U3 HUX HMeeT
MIPEUMYIIIECTBO U B YEM OHO BBIpaKaeTCsi?

C4 Haiinute ommOKM B NMPUBEACHHOM TEKCTE. YKaXKHTE HOMEpa MPEIIOKEHHH, B KOTOPBIX
C/IeTIaHbl OIINOKH, UCTIPABBTE UX.

1). Bce Oakrepuu mo cmoco0y MUTaHUS SBISIOTCA reTepoTpodamu. 2). A30TPUKCHUPYIOLIHE
OakTepun OOECIICYMBAIOT THUEHUE MEPTBBIX OpPraHUYECKHX BemecTB B mousBe. 3). K rpymme
a30TPUKCATOPOB OTHOCAT KIIyOCHBKOBBIX OakTepuii. 4). boOOBbIE pacTeHHUs 3a CUET MOCTYMAIOIINUX
B UX KJIETKY CBSI3aHHOTO a30Ta CHUHTE3UpYyroT Oenok. 5). I'pymnma camnporpodubix Oakrepuit
UCTONB3YIOT ISl MeTa0OMM3Ma »SHEPrui0 OT OKUCJICHHS HEOPraHWYECKUX COCTUHEHU,
MOCTYTAIOIINX B KIIETKU U3 CPEIBI.

OTBeTHI HA TECThI

1 Bapuant
Yacts A
Al A2 A3 A4 A5 A6 A7
2 3 2 3 4 4 4
A8 A9 A10 All Al12 Al13 Al4
3 2 4 4 1 1 3
Yacte B
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B1 B2 B3

22121 346 135

Yacts C

Cl. Knerounas Tteopus — CBUAETEILCTBO TOT0O, YTO PACTEHHUs] M JKUBOTHBIE HMEIOT €IUHOE
npoucxoxaeHue. Kietounas teopus mociaykuia OAHON M3 MPEINOChIOK BOZHUKHOBEHUS TEOPUU
spoJironuu Y. JlapBuHa.

C2. CunresupoBanHble Ha MeMOpanax OIIC Genku. [Tonrcaxapuabl, )KUpbl TPAHCIIOPTUPYIOTCS K
KOMIUIEKCY [ ONbKH, KOHIEHCHUPYIOTCSI BHYTPU €ro CTPYKTYp M «YIAKOBBIBAIOTCS» B BHIE
CeKpeTa, FOTOBOTO K BBIIENEHUIO. 37ech ke (OpMUPYIOTCS U JIM30COMBI, YYacTBYIOIIME BO
BHYTPUKJIETOYHOM IMHUIIEBAPEHUU.

C3. Kaxknas KJIeTKa BBIIOJTHACT OT/EIbHYIO (YHKLHUIO U IPU MOBPEKIECHUH OJHOM KIETKU- APYTHX
3TOT IPOLECC HE 3aTparuBaeT U (YHKIMOHUPOBAHKE KIETOK HE MPEKpaIlaeTcsl.

C4. 1). baktepun OTHOCATCS K IMPOKAPHMOTMYECKUM oOpraHuszMma. 3) Ora rpynma OakTepuu He
BCTYNAeT B CUMOMOTHYECKYIO CBSI3b C KOPHAMM HEKOTOPBIX PAaCTEHHil, 3Ta CBOMCTBO XapaKTEPHO
U KITyOeHBKOBBIX (a30T¢ukcupyromux) O6akrepuit. 4) Ilpocteifne opraHu3Mbl OTHOCATCS K
OJITHOKJIETOYHBIM OpPTaHHU3MaM.

2 BApUAHT
Yacts A
Al A2 A3 A4 A5 A6 A7
3 4 1 4 2 2 4
A8 A9 Al10 All Al12 Al3 Al4
4 1 3 4 2 2 2
Yacte B
B1 B2 B3
21211 234 236
Yacts C

C1. Ha nanHOM pHICYHKE N300paKE€HBI Pa3IMUHbIC YYKAPUOTHUECKHE KIIETKH KaK OJHOKIIETOUHBIX,
TaK 1 MHOTOKJICTOYHBIX PACTEHUM W KUBOTHBIX. TUNMUYHON KJIETKH B MIPUPOJE HE CYIIECTBYET, HO
BCE DJYKapUOTHYECKHE KJIETKH TOMOJIOTUYHBI, U Y THICAY DPA3NUYHBIX THIOB KJIETOK MOXHO
BBIZICIUTH OOIIME YepThl cTpoeHUs. Kaxkmas KieTka COCTOMT M3 HEPAa3pPBhIBHO CBSI3aHHBIX MEXKIY
co00i1 yacTeil: mIazMaTu4ecKoil MeMOpaHBI, Spa U UTOILIaA3MbI C OPTAHOUIAMH.

C2. Pa3zHoe KOJMYECTBO MUTOXOHJIPUH B KJIETKaX CBSA3aHO C KoJW4ecTBOM sHeprun AT®, kotopoe
3aTpauyMBaeTCs Ha BBIMOJHEHHUE OpraHoM paboTel. Mcxoas u3 aHanu3a AaHHBIX MOXHO CIENaTh
BBIBOJI, UTO OOJIBIIIasi pab0Ta BHIMOTHACTCS CEPALIEM.

C3. OOHOKIETOYHBI OpPraHW3M HCIIONHSAET Bce (YHKIUHU, TPUCYIIUE LEIOMY OpTaHU3MY.
[losTromy ruOHET KIE€TKa-TUOHET BECh OpraHu3M. Y MHOTOKJIETOYHOI'O OpraHu3Ma KIETKH
CHEIMAM3UPOBAHBl MO CBOMM (YHKIMSM U THOENb KIETKM HE BBHI3bIBACT THUOENH IEJIOro
OopraHusma.

C4. 1). dna Oakrepuil XapakTepHbl HE TOJBKO TeTepOTPOQHBIH, HO aBTOTPO(HBIH CIIOCOOBI
nutaHud. 2) Azotrdukcupyromnime 6akTepun ABISAIOTCS cuMmOnonTamu. S5) Canporpodubie OakTepun
ABIISIIOTCS reTepoTpodamMu, a He aBTOTpOdamH.

IIpuMepHBbIe BONPOCHI 1JIs1 KOHTPOJIA CAMOCTOATEIbHOI padoThI
1.Bupycel — B0o30yauTenu HHPEKIIMOHHBIX 3a001eBaHUN
2.Bupyc ummynoneduiurta yenoseka (BUY). Ipodunaktunka BUY-undexun
3. 'eneTndeckne 3aKOHOMEPHOCTH CEICKITNU
4.Yyenue H.W. BapunoBa o neHTpax MHOrooOpas3usi U MPOUCXOKIECHUS KyJIbTYPHBIX
pacTeHui
5.I'unote3sl MPOUCXOXKIECHUS KU3HU
6.I'mo0ansHbBIEe U3MEHEHUs B Ouocdepe 1o BIMsHUEM JeATeTbHOCTH YeJIOBEKa
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7.4.

Ouenounvle cpeocmea 0151 NPOGEOCHUS NPOMEIHCYMOYHOU ammecmauuu

JInunble IIpumepsbi
dopma Baanenue
3uanus Ymenus KavecTBa OLICHOYHBIX
aTTrecTaluu (HaBBIKH)
CTyldeHTa cpelacTB
Huddepernn | Kortponsb OrneHka yMeHuUs OreHKa HaBBIKOB Omnenka Bompocsr:
POBaHHBIN 3HaHUsA 0a30BBIX | MIOHUMATh JIOTUYECKOTO CIIOCOOHOCTH
. MPUJIAraroTCs
3a4er TOJIOKEHHH B CHEeIHATBHYIO COTIOCTaBIICHUS U rPaMOTHO U
obmactu TEPMHUHOIIOTHIO XapaKTePUCTUKH YEeTKO
ouoyIoTun 00BEKTOB u3JaraTh
MaTepHua

7.4.1. IlpumepHbIe BONPOCHI AJIs IPOBEACHHUS NMPOMEKYTOYHOM aTTeCcTaluH

1) [Tonsitue (onpenenenue, TepMuH) «buosorusy». KakoBbl mpu3HaKy )KUBBIX OPraHU3MOB?

2) buonoruueckue Hayku. Kakoe 3nauenue nmeet Ouosorus?

3) YpoBHU OpraHu3alnyu >KUBOW IPUPOIBIL.

4) ITonarue (onpenenenue, TepMuH) «Kietka». XuMuueckue 3J€MEHTHI, BXOJAIINE B COCTaB
KJIETKH.

5) Ponb HeopraHnuecKkux BELIECTB, BXOIAIIMX B COCTAB KJIETKH.

6) 3HaueHue BOJIbI [l )KU3HEICATEIbHOCTH KIETKH.

7) Opranudeckue BEIIECTBA, BXOSIINE B COCTAB KJIETKU, U UX POJIb B KIIETKE.

8) Otnunuusg crpoenns monekyn JJHK u PHK.

9) Bupycsl kak HexieTouHast popma )KU3HU U UX 3HAYCHHE.

10)  Tloustue (ompenenenue, TepMun) «I'eny», «eHeTnyeckuii koa». Perumkanus JJTHK.

11)  Yro Takoe XKU3HEHHbII UK Ki1eTKku? [lepednciuTe TUIBI JeICHUs KIETOK, HX 3HAYCHHE.
12)  Muro3. bruosorndyeckoe 3HaY€HHE MHUTO3A.

13)  LurokuHes.

14)  OxapakTepusyiTe THIIBI Pa3MHOKCHHS.

15)  Kakwue GpopMbl 6€CTIONOr0 Pa3MHOXKEHUS IIMPOKO MPUMEHSIIOTCS B CEIICKOM XO3SIHCTBE?

16)  Meiio3. bronornyeckoe 3HaueHHE Mei03a.

17) Tloyemy mpu TIOJIOBOM pa3sMHOXKEHHHM TIOSBIISIOTCS  OpraHu3Mbl ¢ HaumboJjee

pa3Ho00pa3HBIMU NPU3HAKAMU?

18)  Onwummre MPOIECChI PA3BUTHS CIICPMATO30MIOB U SIMIICKIIETOK.
19)  OmmomorBopenue. bruosornyeckoe 3HaUE€HHE OILUIOIOTBOPCHHS.
20)  Ilomstme (ompenenenue, TepmuH) «OHTOreHe3». Kakue cTaauu MPOXOAWT OpPraHW3M B

CBOEM pa3BUTHN?

21)  PempoayKTHBHOE 370pOBbE YEIOBEKA.
22)  Ha3zoBuTe mpUYMHBI HAPYIICHHUH B Pa3BUTHU OPraHU3Ma.
23)  Bpen pa3BuBaronieMycsi OpraHM3My HAHOCHMBIH KypeHHEM, YMOTPEOJICHHEM alKorojs U

HAapKOTHUKOB.

24)  BnusiHue 3arps3HEHHS OKPYXKAIOIIEH Cpelibl Ha Pa3BUTHE YEIOBEKA.

25)  Tlonstue (onpenenenue, TepmuH) «['en». Kakue reHsl Ha3bpIBaIOT CLETUICHHBIMH?

26)  PackpoiiTe MOHATHE HACIEACTBEHHOCTH.

27)  T'eHernueckas CHMBOJIMKA.

28)  HazoBuTte TsDKEIOE HACIEICTBCHHOE 3a00JICBaHIE YEIIOBEKA, CIICINICHHOE C ITOJIOM.

29)  HacnenctBeHHbIE 00JIC3HH YEIOBEKA, UX PHYUHBI U MPOPUIAKTHKA.

30) HazoBute ocHOBHBIC (hOPMBI MyTAIMOHHOM M3MEHYUBOCTH. [IpuBeIuTE IPHUMEPHI TITYOOKHX

MYTalMOHHBIX U3MEHEHUHN CPEIU PACTCHUMN U )KUBOTHBIX.

31) OnuimTe METObl COBPEMEHHOM CEJIEKIINH.

32)  IlpuBeauTe mpUMEphI UCIIOJIL30BAHUS MAacCOBOTO U MHAMBUAYAJIBHOTO OTOOPA B CENCKIUH
pacTeHuM.

33)  OcHoBHbIC 33a/1a4H, CTOSIINE NIEPe] OMOTEXHOIOTUEH.
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IIpumepHble 3aaHKs A/ IPOBEAEHUS IPOMEKYTOYHON aTTeCTALNH
Yactb 1(3ananus Al —A13)

A 1. IIpu napTeHoreHe3e OpraHu3M pa3BUBaeTCA U3:

1. 3UroTet

2. HEOIJIOIOTBOPEHHOM SMIIEKIETKH

3. COMaTUYECKOM KIETKH

4. BereTaTUBHOM KJIETKU

A 2. O6pa3oBaHue U3 0JHOM MAaTEPUHCKON KJIETKU YETHIPEX KIETOK C TarjIoNIHBIM HaOopoM
XPOMOCOM XapaKkTepHO /IS poliecca:

1. muTO3a

2. Melio3a

3. npoOneHus

4. o1I0A0TBOPEHUS

A 3. Opranu3sMsl, KOTOPbIM I HOPMaJIbHOU €ATEIbHOCTH HEOOXOJUMO HAJIMYHME KUCIIOpOia B
cpene oOuTaHus, HA3bIBAIOT:

1. aspobamu

2. aHa’pobamu

3. rerepoTpodamu

4. aBTroTpodamu

A 4. XpoMatuasl — 3T0:

1. 1Be CyObEeIMHUIIBI XPOMOCOMBI JEIAIIEHCS KIETKI

2. y4aCTKH XpOMOCOMBI B HEAEIIALIEHCS KIETKE

3. xonbleBble MoJekybl JIHK

4. nBe nenu ogHou Mosekyinsl JJHK

A 5. Konbroraiyst XpoMOCOM XapaKTepHa JUIsl mpoliecca
1.omonoTBOpEHUA

2. nmpoaza BTOPOTro JeIeHUs

3. MuUTO3

4. mpo(aza nepBoro neaeHUs

A 7. Ilpu ckpelMBaHUM I€TEPO3UTOTHI C TOMO3UTOTOM J0JI TOMO3UTOT B TOTOMCTBE COCTABUT
1.0%

2.25%

3. 50%

4.100%

A 9. MyTtanmoHHast U3MEHUYUBOCTh, B OTIIMYUE OT MOIU(DUKAIIMOHHOMN
. HOCUT 00paTHMBIii XapaKTep

. IepelaeTcs 0 HACIIEACTBY

. HOCUT MacCOBBIN XapakTep

4. He cBsI3aHA C UBMEHEHUSIMU XPOMOCOM.

A 10. I'te pacmoyioxeHbl XJI0POIUIACTHI B KJIETKaX XBOH €JIH

1.B sape

2. B KJICTOYHOU CTEHKE

3. B IUTOILIa3MeE

4. B BaKyoJIsIX

A 11. Kakas u3aMeHUYUBOCTh 00€CTIEYNBAET SBOIOIMIO OPTaHU3MOB

1. MoaudUKaMOHHAs, TPYIIIOBas

2. Bo3pacTHas

3. reHOTUIIYEecKasi, UHAUBUAYaIbHAS

4. reorpaduueckas

A 12. . I'pubsl ondrta, TUTAOMKUECS MEPTBBIMU OPraHUYECKUMU OCTaTKaMU MHEH, MOBaJIEHHBIX
JIEPEBBEB, OTHOCATCS K IpyIIEe

1. canpotpodos

2. mapa3uToB

W N —
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3. aBTOTpOOB

4. cMMOMOHTOB

A 13. OpranoreHes B X07ie SMOPHUOHAILHOTO Pa3BUTHsI IPUBOIUT K 00pa30BaHUIO
1.3apOJIBIIEBBIX JIUCTOB

2. TpEXCIOMHOTO 3apOo/Iblilia

3. ABYCIOMHOTIO 3apo/IbIla

4. cuctem OpraHoB 3apo/ibIIia

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 SAITIPO

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. mpeICTaBIIseT ClIeHUaTIU3UPOBAHHYIO KJIETKY JJIs [T0JIOBOTO PA3MHOKEHUS
Yactp 3(C1-C2)

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

C2. B uém CXOACTBO M OTVIMYME IPOKAPUOTUYECKON U DYKapUOTUUECKOM KIIETOK.

Yacte 1 Bananusa Al -A10)
A 1.Cpenu nepednciieHHBIX TPUMEPOB apOMOP(O30M SBISIECTCS
1. Tlmockas dopma Tena y ckara
2. TIoKpOBUTEIILCTBEHHAS OKpACKa y Ky3HEUHKa
3. UeTsIpexkaMepHOE CepIIe Y MTHUIT
4. Penykius MUANICBAPUTEIHLHON CUCTEMBI Y TAPA3UTHUECKUX YepBEH
A 2. Buonoruueckasi 3BOIIOLHUSA — 3TO MPOLIECC
1. VuauBHIyadbHOTO Pa3BUTHUS OpraHU3Ma
2. HcTopudeckoro pa3BUTHS OPTaHUYECKOTO MUPa
3. DMOPHOHAIBHOTO Pa3BUTHS OPraHU3Ma
4. VYiydmieHus ¥ CO3/IaHUs HOBBIX COPTOB PACTCHUI U MOPO]T JKUBOTHBIX
A 3.B oTBeT Ha yBEIMUEHHE YUCICHHOCTH MOMYJISIHH XKEPTB B MOMYJISIIUNA XUIIHAUKOB
MIPOUCXOTUT
1. VYBenuueHue 4nciIa HOBOPOXKIESHHBIX 0COOCH
2. YMCHBIIICHUE YHCIIa TI0JI0BO3PENBIX 0CO0eH
3. VYBenuueHUe yucia JKEHCKUX ocobei
4. YMeHbIIeHHE Ynciia MYKCKUX 0c00ei
A 4 K mpudnrHaM dKOJIOTHYECKOTO KPU3UCa B COBPEMEHHYIO ATIOXY HE OTHOCHUTCS
1. PamumoHanpHOE MIPUPOJIONIONE30BAHUE
2. CTpouTenbCTBO IUIOTUH HA PEKax
3. CenbCKOXO3SIICTBCHHAS JIEATSIIBHOCTh YEIOBEKa
4. TlpombleHHas 1eATeIbHOCTh YeJIOBEeKa
A 5.0npeneneHHbIi HAOOP XPOMOCOM Y 0COOEH OJTHOTO BHJIa CYUTAIOT KPUTEPUEM
1. dusunonoruvyeckum
2. Mopdonornyeckium
3. T'enmernueckum
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 YEJI0OBEKA BEAYIIYIO POJIb UTPAIM COLIMANIbHBIE (DAKTOPHI
1. JIpeBHeHIHUX Jt0ICH
2. JlpeBHUX Itonei
3. Heanpepranbles
4. KpomaHbOHILIEB
A 9. BunoBas cTpykTypa OMOreoreHo3a jJeca XapaKTepu3yeTcs
1. SpycHBIM pacmoOJIOKEHUEM KUBOTHBIX
2. YuciaoM SKONOTHYECKUX HHII
3. Pacmpenenennem opraHu3MOB B TOPU30HTaX Jieca
4. Mmuoroo0pa3uemM OOUTAIOIINX B HEM OPTaHU3MOB
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 3ananusax B1 — B2 BpiOepuTe TpU BepPHbIX 0TBETA U3 IIECTH.
B 1. K ¢axTopam 3BoIIOLNN OTHOCST
Kpoccunrosep
MyTainoHHsI IpoLecc
MonuhukanoHHYI0 H3MEHYUBOCTh
N3onsauuro
MHuoroo6pasue BHUI0B
EcrectBennsiii 0oTOOp
B 2. CaMopermeumI B DKOCHCTEME TalTH MPOSBISETCS B TOM, UTO
YucneHHOCTh AepEeBbEB COKPAILIAETCS B Pe3yJIbTaTe JIECHOTO MoXapa
Bosku orpaHUYHBAIOT POCT YUCICHHOCTH KaOaHOB
MaccoBoe pa3MHOKEHUE KOPOEIOB MPUBOAUT K THOETHU JIePEBLEB
YucneHHOCTh OEJIOK 3aBUCUT OT YpOKasi CEMSIH €U
[Tonmynsuust kaOaHOB MOHOCTHIO YHUYTOXKAETCS BOJIKAMHU
COBBI U JTMCHIIBI OTPAHUYUBAIOT POCT YUCIICHHOCTH MBIIICH

PohRE

SR~ WN R

U AWM

B 3aganue B3 YCTAaHOBHUTE COOTBETCTBHE MEKAY OPraHusMaMi U HAIIPpABJCHUSAMH IBOJIOIUHA

Opranu3mMel Hanpasnenus sposronuu
Crpayc smy A) Guonornyeckuit mporpecc

Cepas kprica b) 6uonoruueckuii perpecc
JloMoBasi MBIIIIb
Cune3seneHnble (IIuaHOOAKTEPHH)
Open GepkyT
6. VYccypuiickuii TUTD
B 3aganue B 4. ycTaHoBHTE COOTBETCTBHE MEXKIY NMPU3HAKAMHU 0TOOPA M €ro BUIAMH

ok 0w

[Tpuznaku or6opa Bun ot6opa

1. Coxpanser oco0eil ¢ MoJe3HBIMU B JAHHBIX YCIOBUSX MPU3HAKAMHU A) ecTecTBEHHBIN
2. TlpuBOAMT K CO3/IaHUIO HOBBIX IOPO/] )KUBOTHBIX H COPTOB PACTCHUI b) uckyccTBeHHBII
3. CriocoOCTBYeT CO31aHUIO OPTaHU3MOB C HY)KHBIMHU Y€JIOBEKY M3MEHEHHUSIMHU

4. TlposBisieTcss BHYTPH MOMYIISIIUAN W MEXY TOMYJISIIISIMHA OTHOTO BUA
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5. JlelicTByeT B mpupoJie MUJITUOHBI JIET
6. IIpuBoauT K 0Opa30BaHUIO HOBBIX BH]IOB

7. TlpoBoauTCs 4ETOBEKOM
B 5. YcTaHoBHTE TOC/TIEA0BATEILHOCTL 00HLEKTOB B IACTOMIIHONM MUIIIEBOH IIeNH

1. Tna 2. Ilayx 3.Boxbst KOpOBKa 4Tpau  5.JIuctes pacteHuit
B 6. — YcTraHoBHTE XPOHOJIOTHYECKYIO MOCJI€10BATEIbHOCTD AHTPONOreHe3a

1. Yenosek ymenslit 2. YenoBeK MpsSMOXOISTIIHNA 3. puonurex

4. Heannepranery 5. Kpomanbownerr.

C 1 YucieHHOCTh TOMYJISIIIUI OKyHEH B peKe COKpAIIaeTCs B Pe3yJIbTaTe 3arpsi3HEHNUST BOJIBI
CTOYHBIMU BOJIAMH, YMEHBIIICHUS YUCIEHHOCTH PACTUTEIBHOSIHBIX PhIO, YMEHBIICHHUS
coJiep)KaHusl KHcopoJia B Bojie 3uMoi. Kakue rpynmbl 3Kojgoru4eckux (akTopoB MpeiCTaBICHbI B
JAHHOM TIepeydHe?

C 2. YeM mipupogHast 5KOCUCTEMA OTJIMYACTCS OT arpO3KOCUCTEMBI?
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8. JONMMOJHUTEJBbHOE OBECIIEYEHUE JUCHUIIJIMHBI

Matepuabl JJeKIIMOHHBIX 3aHATUI
Jleknus Ne 1

[uronorus - Hayka o kjeTke (rped. "muroc"-kietka, '"noroc"-Hayka). Ilpenmer
LIUATOJIOTUU - KJIETKM MHOTOKJIETOYHBIX >KMBOTHBIX M PAaCTEHM, a TaK)Ke OJHOKJIETOUYHBIX
OpraHW3MOB, K YHCIY KOTOPBIX OTHOCATCS OaKTepuH, MPOCTEHIINE M OJHOKJIETOUYHBIC
Bogopocnu. lluronorust m3ydaeT CTpOEHHE M XUMHUYECKHH COCTaB KIIETOK, (DyHKIHMH
BHYTPUKJICTOUHBIX CTPYKTYp, (PYHKIIMM KJIETOK B OpPraHU3ME >XUBOTHBIX W PACTEHUH,
Pa3MHOXXECHHE W PA3BUTHE KJIETOK, MPHUCIIOCOOJIEHUS KJIETOK K YCJIOBUSM OKPYXKaromen
cpenbl. CoBpeMEHHas UTOJIOTUS - HayKa KOMIUIEKCHasl. OHa MMEEeT camble TECHBIE CBSI3U C
ApYyruMu OMOJIOTUYECKMMH HayKaMu, HallpuMep ¢ OOTaHMKOH, 300JI0THEH, (HU3HOIOTHEH,
ydyeHueM 00 HBOJIIOIMM OPraHUYECKOro MHUpPa, a TaKXKe C MOJEKYJISIpHON Ouoioruen,
XuMuen, ¢usnkoil, Marematukoid. [luromorus - omHA U3 OTHOCUTEIBHO MOJOJBIX
OMOJIOTMUECKUX HayK, ee Bo3pacT okoyso 100 mer. Bospact xe TepmunHa "kimerka'
HacuutTbiBaeT cBeilie 300 ner. BmepBole Ha3zBanue "kietka" B cepeaumHe XVII Beka
npumenmsn P.I'yk. PaccmarpuBasi TOHKHI cpe3 MpPOOKH C TMOMOIIBI0 MUKpockoma, ['yk
YBHUJEN, YTO MPOOKa COCTOMT M3 sueeKk - kieTok. Kimerounas teopus. B cepemnne XIX
CTOJIETUSI Ha OCHOBE YK€ MHOTOUMCIICHHBIX 3HaHUU o kierke T. [lIBanH chopmynupoBan
kietouHyro Teopuro (1838). OH 0000mMI UMEBIIHECS 3HAHUS O KJIETKE M MOoKasall, 4TO
KJIETKA MPEJICTABIIIET OCHOBHYIO €IMHUILY CTPOCHHS BCEX KUBBIX OPraHU3MOB, UTO KJIETKHU
KUBOTHBIX M PpACTEHUl CXOJHbI MO CBOEMY CTPOCHHIO. OTH MOJOXKEHHUS SBUIINCH
BOXKHEHIIMMU J10Ka3aTE€ILCTBAMHU €JIUHCTBA IPOUCXOXKJCHUSI BCEX JKUBBIX OPraHU3MOB,
€IUHCTBO Bcero opranuyeckoro mupa. T. [IIBaHH BHeC B HayKy NpaBUIIbHOE NMOHUMAaHUE
KJIETKH KaK CaMOCTOSITEJIbHOM €IMHHIBI KU3HW, HAWMEHbBIIEH EIUHUIIBI >KUBOTO: BHE
KJIETKU HET XU3HU. M3yyeHrne XuMHUUYeCKON opraHu3aluu KJIETKU MPUBEIO K BBIBOIY, YTO
MMEHHO XMMHUYECKHE TMPOIIECCHI JISKAT B OCHOBE €€ JKM3HM, UYTO KJIETKH BCEX OPraHU3MOB
CXOJHBI [0 XMMHUYECKOMY COCTaBY, Yy HHUX OJHOTHUIIHO MPOTEKAIOT OCHOBHBIE MPOLECCHI
oOMeHa BelecTB. [laHHbIE 0 CXOACTBE XMMHUECKOI0 COCTaBa KJIETOK €l pa3 MOATBEPAUIN
€MHCTBO BCEro opraHumdyeckoro mupa. CoBpeMeHHasi KJETOYHAas - TEOpHUs BKIIOYAET
CJIEIYIOIINE TOJIOKEHUS: KIETKA - OCHOBHAsI €AUHULA CTPOEHUS U PA3BUTHS BCEX JKUBBIX
OpraHM3MOB, HaWUMEHbINAsl €IMHHIIA JKUBOTO; KIJIETKHM BCEX OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX ~ OpraHU3MOB  CXOJIHbI  (TOMOJIOTUYHBI) IO CBOEMY CTPOCHHIO,
XUMHUYECKOMY COCTaBY, OCHOBHBIM IPOSIBICHUSM KU3HEACATEIHHOCTH U OOMEHY BEIIECTB;
pPa3MHOKEHHE KIJIETOK MPOUCXOTUT MyTeM WX JCNICHUs, U Kaxaasi HoBas KJieTka oOpa3yeTcs
B pe3yJbTaTe JEJICHUS HCXOTHOM (MaTepUHCKOM) KJIETKH; B CJOXKHBIX MHOTOKJIETOYHBIX
OpraHm3Max KJETKU CICIUATU3UPOBAHBI MO BBIMOIHAEMON UMU (DyHKIMH W OOpa3yroT
TKaHM; U3 TKaHEH COCTOST OpraHbl, KOTOPbIE TECHO CBSI3aHbI MEXAY COOOM U MOJYUHEHBI
HEPBHBIM M TYMOPaJIbHBIM CHCTEMaM peryisiuu. VcciaenoBaHus KIETKH UMEIOT OOJBIIOe
3HauU€HUE I pa3ragku 3a0oneBaHuid. VIMEHHO B KJIETKax HayMHAIOT pa3BUBATHCA
MaTOJIOTHYECKUE U3MEHEHUS, TPUBOAIINE K BOBHUKHOBEHUIO 3a001eBaHmii. UTOOBI OHATH
pONb KIETOK B pa3BUTUU 3a00JieBaHUil, MPUBENEM HECKOIbKO mpumepoB. OmHO u3
Cephe3HBIX 3a00JieBaHUN uesioBeKa - caxapHblid guadet. [IpuumHa sToro 3aboneBaHus -
HEJIOCTAaTOYHAas NEeSATEITbHOCTh TPYIIIIbI KJIETOK MOJ/IKENYA0YHON JKEJIE3bI,
BbIPA0ATHIBAIOLIUX TOPMOH MHCYJIUH, KOTOPBIM y4acTBYET B PETYJISIMU CaxapHOro oOMeHa
opraHusma. 3J10Ka4eCTBEHHbIC U3MEHEHHUs], IPUBOSIINE K PA3BUTHIO PAKOBBIX OIYXOJICH,
BO3HUKAIOT TaKXe€ HA YpPOBHE KJIETOK. Bo30ynuTenu KOKIMAMO3a - ONacHOro 3a00JIeBaHus
KpPOJIMKOB, KYp, T'yCel U YTOK - Mapa3uTUYECKUE MPOCTEHIINE - KOKUHUJIUU MPOHUKAIOT B
KJIETKM KHUIIEYHOI'O SMUTENHS W TEYEHH, PAcCTyT U Pa3MHOXKAIOTCS B HUX, MOJHOCTHIO
HapylmaroT oOMEH BELIECTB, a 3aTEM pa3pyLIAlOT 3TH KJIETKU. Y OOJIbHBIX KOKIUAHMO30M
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KUBOTHBIX CHUJIbHO HApYIIAETCS JIE€SITENbHOCTh IMHUILIEBAPUTEIBHON CHUCTEMBI U TIpH
OTCYTCTBUHU JICUEHUS KUBOTHBIE TOTHOAIOT. BOT nmodyemy uzydeHue CTpOeHUs, XUMHYECKOTO
cocTaBa, 0OMEHa BEUIECTB U BCEX MPOSABICHUH KU3HEIEATEIFHOCTH KIETOK HEOOXOAMMO He
TOJIbKO B OWOJOTHMH, HO TaKXe B MEIUIMHE U BeTepuHapuH. V3yueHue KIETOK
pa3HOOOpa3HBIX OMHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OPraHU3MOB C  TIOMOIIBIO
CBETOOINTUYECKOr0 U 3JIEKTPOHHOI'0 MUKPOCKOIIOB II0KAa3aJ10, YTO II0 CBOEMY CTPOEHUIO OHU
pasnensitorcss Ha JBe rpynnbl. OQHY TpyIIy COCTaBIsIOT OaKTepUU U CHHE-3EJICHbIE
BOJIOPOCIIM. DTHU OpPraHuW3Mbl UMEIOT HauOoJiee MPOCTOE CTPOEHUE KIeTOK. VX Ha3bIBaloT
NOAJIEpHBIMU (MPOKAapHOTaMH), TaK KaK y HUX HET o(opmileHHOro sapa (rpey. "KapToH'-
SIPO) M HET MHOTHX CTPYKTYp, KOTOpbI€ Ha3bIBAlOT opraHowjaamu. Jlpyryio rpynmy
COCTABJISIFOT BCE OCTaJbHbBIE OPraHU3MBbI: OT OJHOKJIETOYHBIX 3€JICHBIX BOJOPOCIEH U
MPOCTEUIINX JI0 BBICIIUX LIBETKOBBIX PACTEHUM, MIEKOMUTAIONIUX, B TOM 4YHUCJIE U
yenoBeka. OHU HMMEIT CII0XKHO YCTPOEHHBIE KIETKH, KOTOPBIE HA3bIBAIOT SACPHBIMU
(OykapuOTUYECKUMHU). ODTU KJICTKH HUMEIOT SApO U OPraHOWJbI, BBITIOJHSIONINE
cneruduyeckue GyHkmu. Ocodyro, HEKIETOUHYIO (OpMY KH3HU COCTaBIISIIOT BUPYCHI,
M3Y4EHHEM KOTOpBIX 3aHUMaeTcsi BUpyconorus. CtpoeHue u QpyHKIMH OOOJIOUKU KIIETKH.
Knerka mo0oro opranumsma, MpeiacTaBiseT coOOi LETOCTHYIO JKHMBYIO cucrtemy. OHa
COCTOMT U3 TPEX HEPa3pbIBHO CBSI3aHHBIX MEXAY cOOON vacTeil: 000JI0UKH, IUTOIIa3Mbl U
aapa. O0omouKa KJETKa OCYIIECTBIISET HEMOCPEACTBEHHOE B3aMMOJCHCTBUE C BHEIIHEH
Cpelloil U B3aUMOJIEHCTBHUE C COCEAHUMH KJIETKaMHU (B MHOTOKJIETOYHBIX OpPraHHU3Max).
Ob6omnouka kierok. OO0OMOYKAa KIETOK HMMEET CIOXKHOe CcTpoeHne. OHa COCTOMT W3
HapY»XKHOI'O CJIOS M PACHOJIOKEHHOW TMOJ HHUM IUIa3MaTudeckod wmemOpanbl. Kietku
KUBOTHBIX M PACTEHHUI pa3IU4aroTCs MO CTPOEHUIO MX HAPYKHOIO cios. Y pacTeHui, a
Takke Yy OakTepwii, CHHE-3€JICHBIX BOJIOPOCIC M TPUOOB HAa TOBEPXHOCTH KIIETOK
pacmojiokeHa IJI0THasg 000JI0YKa, WIIM KJIETOYHAsl CTEHKA. Y OOJBIIMHCTBA PACTEHUN OHA
COCTOUT W3 KJeT4yaTku. KiieTouHass CTEHKa WUrpaeT UCKIIOUUTENbHO Ba)XKHYIO pOJib: OHA
MpeACTaBiasieT cOo0OW BHENTHUW KapKac, 3alllUTHYI0 O000JI0YKY, oOecrleurBaeT Typrop
PACTUTEIBHBIX KJIETOK: Yepe3 KJIECTOUHYIO CTEHKY MPOXOIUT BOJA, COJIH, MOJIEKYJIbI MHOTHX
OpraHWYecKuX BelecTB. HapyXHbIN €TI0 MOBEPXHOCTH KJIETOK XHUBOTHBIX B OTJIUYHE OT
KJIETOYHBIX CTEHOK PACTEHUM OYEHb TOHKUM, »nacTUUHbId. OH HE BHUACH B CBETOBOU
MUKPOCKOIT U COCTOUT U3 Pa3HOOOPA3HBIX MOJIHCcaxXapuaoB U 6enkoB. [loBepXHOCTHBIH clloit
KUBOTHBIX KJIETOK IOJY4YWJ HAa3BaHHUE INIMKOKAIMKC. ['JIMKOKAJIMKC BBINOJHSAET MPEkKIe
BCero (pyHKIIMIO HEMOCPEACTBEHHOM CBSI3U KJIETOK KUBOTHBIX C BHEIIHEH Cpesioi, CO BCEMU
OKpYXarolIMMH ee BellecTBaMu. liMess He3HAYMTENbHYIO TONIIMHY (MEHbIIEe 1 MKM),
Hapy>KHBIA CJIOW KJIETKH JKMBOTHBIX HE BBIINOJHAET OIOPHOM pOJIM, Kakas CBOMCTBEHHA
KJIETOYHBIM CTE€HKaM pacTeHuidl. OOpa3oBaHUE TIIIMKOKAIMKCA, TaK K€ KaK U KJIETOYHBIX
CTEHOK pAcCTeHWH, TMPOMCXOAMUT Onaromapsi SKU3HEACSITEIILHOCTH CaMHX  KIETOK.
[Mnazmatuyeckas MmemOpana. Ilo TIMKOKaIMKCOM M KIETOYHOM CTEHKOW pacTeHui
pacmojio)keHa — IUia3marmueckas ~MemOpana (mar.  "MeMOpaHa'-KOXKWIla, IUICHKA),
rpaHydyYaIias HEMOCPEACTBEHHO C LMTOMIa3MOW. ToNIMHA TIa3MaTUYecKOl MeMOpaHbl
okosmo 10 HM, u3ydeHue ee CTpOoeHHs M (YHKUHUHA BO3MOXKHO TOJBKO C TIOMOIIBIO
ANIEKTPOHHOTO MHUKpOcKoma. B cocraB mimazMaruyeckoil memOpaHbl BXOIAT O€nku U
munuabl. OHU yHOpSAJIOUYEHO, PACIONIOKEHbl U COCTUHEHBI JIPYr C JPYIrOM XUMHYECKUMH
B3auMoaeicTBUsAMU. [lo COBpEMEHHBIM TNPEACTABICHUSM MOJIEKYJbl JIMIUAOB B
Maa3MaTHYecKOd MeMOpaHe pacrlojiOKEHbI B JBa psiia U OOpa3yrOT CIJIOIIHOW CJIOM.
Monexynbl 0elIKOB HE 00pa3ylOT CIUIOIIHOTO CJIOSl, OHU PACIIONIAraloTCsl B CJIOE JIMIUJIOB,
NOTpYXasich B HEro Ha pa3Hywo TyOuHy. Mosekynbl 6ellka U JUNUAO0B MOABUKHBI, YTO
obecrnieunBaeT AMHAMUYHOCTH IUIa3MaThdeckod meMOpanbl. [Imazmartmueckas memOpana
BBITIOJIHSIET MHOTO Ba)XXHBIX (PYHKIUH, OT KOTOPBIX 3aBUMST >KU3HENEATEIbHOCTh KIIETOK.
Omna w3 Takux GYHKOMA 3akiIi04aeTcss B TOM, UYTO OHa oOpasyeT Oapswep,
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OTTPAaHUYMBAIOIINN BHYTPEHHEE COJIEPKUMOE KIETKM OT BHEIIHEH cpenapl. Ho mexny
KJIETKaMH U BHELIHEH cpesioil MOCTOSHHO MPOUCXOAUT 0OMeH BenlecTB. M3 BHelHel cpebl
B KJETKYy IIOCTyHmaeT BOJa, pa3HooOpa3Hble coid B (oOpME OTHEIbHBIX HOHOB,
HEOPraHMYECKHE M OpraHuYecKue MoJieKyibl. OHM NPOHMKAIOT B KIETKY 4Yepe3 OYEHb
TOHKHE KaHaJIbl TUIa3MaTH4YeCKod MeMOpaHbl. Bo BHEIIHIOIO cpeay BBIBOASTCS MPOIYKTHI,
o0pa3oBaHHbIE B KJETKE. TpaHCIOPT BEIIECTB - OJHA U3 TIJaBHBIX (YHKIMN
miazMaTuyeckoil memOpanbl. Uepe3 miia3MaTHUeCKyl0 MeMOpaHy M3 KJIETH BBIBOASTCS
MPOAYKTHl OOMEHA, a TaK)Ke BEIECTBa, CHHTE3MPOBaHHbIE B KieTke. K unciy ux oTHOCATCS
pa3HooOpa3Hble O€JIKH, YIrJeBOJbl, TOPMOHBI, KOTOpbI€ BbIPAOATHIBAIOTCA B KJETKaX
Pa3IMYHBIX JK€JI€3 M BBIBOAATCS BO BHEKJIIETOUHYIO cpeny B popMe MeNKux Kamnenb. Kierku,
o0pa3ylolye y MHOI'OKJIETOYHBIX JKMBOTHBIX pa3HOOOpa3Hble TKAaHU (3MUTENINAIBHYIO,
MBIIIEYHYIO U JIp.), COEAUHSIOTCSA APYT C JPYroMm Iuia3MaThueckoid memOpaHoi. B mecrax
COEJIMHEHHU JIBYX KJIETOK MeMOpaHa KaXJOH M3 HMX MOXKET 00pa30BbIBATH CKJIAJIKHU MU
BBIPOCTBI, KOTOpbIE NPHUIAIOT COEAUHEHUSM O0COOYH0 MpoyHOCTh. COENIMHEHHE KIETOK
pacTeHuil oOecnedyuMBaeTcss MyTeM OOpa30BaHUS TOHKMX KaHAJOB, KOTOPHIE 3arOJIHEHBI
LUUTOIUIA3MOM M OTrpaHUYeHbl IUIa3MaTHueckod MemOpanoil. Ilo Takum KaHamam,
MPOXOASIIUM dYepe3 KJIETOUHble OOOJOYKH, W3 OJHOM KIETKH B JAPYryl0 MOCTYMAIOT
MUTATEJbHBIE BEIECTBA, MOHBI, YIIIEBOJBI U APyTHe coequHeHus. Ha moBepXHOCTH MHOTHX
KJIETOK >KMBOTHBIX, HAIIPUMEP, PA3JIMYHBIX 3MUTEJIUEB, HAXOAATCS OYEHb MEJIKHME TOHKHE
BBIPOCTBI LUTOIUIA3MBbl, IOKPBITHIE IUIA3MAaTUYECKOW MeMOpaHOM, - MHUKPOBOPCHHKH.
Haubonpbmiee KOIMMYECTBO MHUKPOBOPCHHOK HAXOMUTCS HA  IMOBEPXHOCTH  KJIETOK
KHILIEYHUKA, /1€ MPOMCXOJUT UHTEHCUBHOE IIEPEBAPUBAHUE M BCACBIBAHUE IIEPEBAPEHHOMN
nmumm. Paronuto3. KpymHble MOJIEKYIIBI OPraHWYECKUX BEIIECTB, HANPUMEpP OEITKOB U
MOJICaXapyu0B, YAaCTHUIIBI MUIIM, OaKTEpUU MOCTYHAOT B KJIETKY myTeM (aromuta (rpey.
"pareo" - moxupath). B  (daromure HemocpeaCcTBEHHOE ~y4acTHE MPUHUMAET
ia3mMatuyeckass MmemoOpana. B Tom MecTe, rie MOBEPXHOCTh KIETKH COINPHKACACTCA C
YacTUIleW Kakoro-nubo IUIOTHOTO BellecTBa, MeMOpaHa mporubaercs, oOpaszyer
yrIyOJIeHue M OKpY)KaeT YacTHIly, KOoTopas B '"MeMOpaHHOH ymnakoBKke" MOrpyxaercs
BHYTpb KjeTku. OOpa3yercs mnulleBapuTeibHasi Bakyoldb M B HEH IepeBapUBaIOTCA
MOCTYNUBIIME B KIETKY oOpraHudeckue BemectBa. llutomnazma. OTrpaHuueHHas oOT
BHEIIHEH cpeabl Iula3MaThdeckod MeMOpaHo#, LuTOoIIa3Ma MPEeACTaBIseT CcoOoi
BHYTPEHHIOIO TOJYKUJKYIO Cpely KJIETOK. B nuromnasMy 3yKapuOTHYECKUX KIIETOK
pacrojararoTcs SApo U pasiIMyYHbIE OpraHousl. SAnpo pacnosaraercst B LEHTPAIbHON YacTh
nuTOINIa3Mbl. B Hell cocpenoToueHbl U pa3HOOOpa3HbIe BKIIOUYEHUS - TPOIYKThI KJIETOYHOU
JeSITeTbHOCTH, BaKyOJH, a TaKXke Mellbyaiiime TpyOOuYKHM M HUTH, OOpa3yIoIIHe CKeJeT
KJIETKHU. B cocTaBe OCHOBHOI'O BellecTBa UTOIIA3MbI NpeoliIanaT O6enku. B nuromnnasme
MIPOTEKAIOT OCHOBHBIE MPOLIECChl OOMEHa BEIIECTB, OHA OOBEIMHSIET B OJTHO LEJNOE SJIPO U
BCE OpraHoujbl, 0OecleYrBaeT UX B3aUMOJIECHCTBUE, NEATEIBHOCTh KJIETKH KaK €JIMHOU
LEJIOCTHOM JKMBOM CHCTEMBI. OHJOIUIa3MaTH4YecKass ceTb. Bcs BHYTpeHHSs 30Ha
LUTOIJIa3Mbl 3aIllOJIHEHa MHOTOYMCIIEHHBIMU MEJIKUMHU KaHajaMu M IIOJIOCTSAMHU, CTEHKHU
KOTOPBIX TMPEJCTaBIAIOT €000 MeMOpaHbI, CXOJIHbIE TIO CBOEH CTPYKType ¢
IUIa3MaTUYeCKOM MeMOpaHOH. ODTH KaHajbl BETBSTCS, COCAMHSIOTCA JAPYr C JOPYroM H
00pa3yloT ceTh, MOTYYUBIIYIO Ha3BaHUE SHOIIA3MATUYECKON ceTu. DHI0IIa3MaTHIecKas
CETh HEOJIHOPO/IHA [10 CBOEMY CTPOEHUIO. MI3BECTHEI /1Ba €€ TUMA - TpaHyJIsIpHas U IJIaJKasl.
Ha memOpaHax kaHaJIOB U MOJIOCTEH TPaHyIISIPHON CETH paciojaraeTcsi MHOKECTBO MEJIKHX
OKPYTJIBIX TeJel - puOOCOM, KOTOPBIE MPUAAIOT MEMOpaHaM IepoxXoBaThiid Bua. MemOpaHbl
INIQJAKOW HHJOMIIA3MAaTHYECKOM CEeTH He Hecyr pubocoM Ha CBOEH IIOBEPXHOCTH.
DHJOIUTa3MaTUYEeCKasi CETh BBIMOJHSAET MHOTO pa3HooOpa3HbIX (yHKIu. OcCHOBHAA
(GyHKIMS TpaHYJSIPHOM SHIOIUIA3MAaTUYECKOW CETH - ydacTHe B CHHTE3e Oeika, KOTOpBIN
ocymiectBisieTcs B pubocomax. Ha memMOpaHax Triagkod SHIOMIA3MAaTUYECKOM CETH
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MPOUCXOAUT CUHTE3 JUIUIOB U YIJIEBOAOB. Bce 3TH MPOAYKTHI CHHTE3a HAKAIUIUBAIOTCS H
KaHaJIaX U MOJOCTSX, a 3aTEM TPAHCIOPTUPYIOTCS K PA3JIMYHBIM OPraHOMIAM KIIETKH, I
MOTPEOSIOTCS WM HAKAIUITMBAIOTCA B IUTOIUIa3ME B KA4eCTBE KIETOYHBIX BKIIOUYCHHA.
DHJoMIa3MaTHYecKasi CeTh CBS3BIBAET MEXKIY COOOW OCHOBHBIE OpPraHOMJIbI KIIETKHU.
Pu6ocombl. PubocoMbr 00HapyKeHBI B KJIETKaX BCEX OPTaHU3MOB. ITO MUKPOCKOIMHYECKHE
Tenblia OKpyryioil ¢opmbl guamerpom 15-20 uM. Kaxnmas pubGocoma COCTOMT U3 JIBYX
HEOJMHAKOBBIX IO pa3MepaM 4YacTHUIl, MaJloil W Oosblnod. B omgHOM KIeTKe COoAep>KUTCS
MHOTO ThICAY pHOOCOM, OHHM pacroiaralTcs Jmbo Ha MeMmOpaHax TpaHyISIPHOU
SHJIOTIA3MATUYECKOM CeTH, JUOO0 CBOOOAHO JIeKaT B HUTOIIa3Me. B coctaB pubGocom
BxonaT Oenku u PHK. @ynkmus pubocom - 310 cuHTe3 Oenka. CuHTE3 OeKa - CIOXKHBIN
MpoIIeCC, KOTOPBIM OCYIIECTBISICTCS HE OJHOM pHUOOCOMOHM, a IIeJIoi TPYIIIOH,
BKJTFOYAFOIIEH /10 HECKOIBKHUX JIECATKOB 00beIMHEHHBIX puOocoM. Takyro rpymnmy pubocom
Ha3bIBalOT nojarcoMoil. CHHTe3upoBaHHbIE OENKM CHauaja HAKaIUIMBAIOTCA B KaHallax U
MOJIOCTSIX AHAOIIA3MAaTUYECKOM CEeTH, a 3aTeM TPAHCIOPTUPYIOTCA K OpraHoujaMm u
y4yacTKaM KJIETKH, TJIE OHU MOTPeOSIFOTCSA. DHIOIUIa3MaTU4YecKas CeTb U pUOOCOMBI,
pacmnojioKeHHbIEe Ha ee MeMOpaHax, NPeJACTaBISIIOT cO00 eAuHBIN anmapaT OMOCUHTE3a U
TPaHCTIOPTUPOBKH OemKOB. MuTOoXOHApUHU. B nuTomiasme GOJIbIIMHCTBA KIETOK >KMBOTHBIX
U pacTeHuit coaepxarcs menkue Tenbiia (0,2-7 MKM) - MUTOXOHIpUH (Tped. "MUTOC" - HUTH,
"XOHApHUOH" - 3€pHO, I'paHysia). MUTOXOHAPUU XOpOILIO BUIHBI B CBETOBOM MHUKPOCKOII, C
MOMOUIBI0 KOTOPOTO MOXKHO pPaccMOTpeTb HUX (OpMy, pacrlojoKeHUEe, COCUUTATh
KOJIMYECTBO. BHyTpeHHee CTpoeHHME MHUTOXOHJIPHM HM3YyYEHO C IOMOIIBIO 3JIEKTPOHHOTO
MuKpockorna. (O00J0Yka MHUTOXOHAPUU COCTOMT W3 JBYX MEMOpaH - HapyKHOU u
BHyTpeHHel. Hapyxnas MemOpaHa riajakas, oHa He oOpa3yeT HUKAaKUX CKJIaJ0K U
BBIPOCTOB. BHyTpeHHsii MemOpaHa, HampoTuB, 0Opa3yeT MHOTOYHCIICHHbBIE CKIIAJIKH,
KOTOpbI€ HAampaBlIeHbl B TMOJOCTh MHUTOXOHApUHU. CKIaJKM BHYTpPEHHEH MeMOpaHbI
Ha3bpIBAlOT Kpuctamu (nar. "kpucra" - rpeOeHb, BBHIPOCT) UHMCIIO KPUCT HEOAMHAKOBO B
MUTOXOHJIPUSX Pa3HBbIX KJIETOK. MIX MOXET ObITh OT HECKOJIBKHUX JECATKOB JI0 HECKOJIbKHUX
COTEH, MpU4YeM OCOOEHHO MHOTO KPUCT B MHUTOXOHJPHUSAX AaKTHBHO ()YHKIIMOHUPYIOITUX
KJIETOK, HAIIPUMEP MBIIICYHBIX. MUTOXOHIPUM HA3BIBAIOT "CUJIOBBIMU CTAHIIUSIMU' KIIETOK,
TaK Kak UX OCHOBHas (pyHKIus - cuHTE3 ameHo3uHTpHdochopHoil kuciaoTel (ATD). Ora
KHUCIIOTa CUHTE3UPYETCSl B MUTOXOHAPHUAX KJIETOK BCEX OPraHU3MOB UM MPEJCTABISET COO0M
YHUBEPCAJIbHBII HMCTOYHUK HHEPruu, HEOOXOAMMBIA Ui OCYIIECTBIEHUS IPOLECCOB
KU3ZHENIEATEIbHOCTH KIETKU W 1eJoro opranu3ma. HoBble MUTOXOHIIpHH OOpPa3yrOTCs
JICJICHUEM YyXKe CYILIECTBYIOLIUX B KieTke MUTOXOHApui. [lnactunel. B nuronnasme kietok
BCEX pAaCTEHUW HAXONATCS IUIACTUIBl. B KIileTKaxX J>KUBOTHBIX IUIACTUJIBI OTCYTCTBYVIOT.
PaznuyaioT Tpu OCHOBHBIX THIIA TUIACTU/: 3€JIEHBIE - XJIOPOILIACTBI; KPACHbBIE, OPAH)KEBBIE U
KENThIE - XPOMOIUIACTHI; OECI[BETHBIE - JIEHKOIUTACTHI. XJIOPOILIACT. DTH OPTaHOUIbI
COEepXKaTCsi B KJIETKAaX JIMUCThEB M JPYrUX 3€JIEHBIX OpPraHOB pACTEHMM, a Takke Yy
pa3HoOOpa3HbIX Bopopociield. Pasmepsl xioporiactoB 4-6 MKM, HamOoiee 4YacTo OHHU
UMEIOT OBalbHYI0 (QopMmy. Y BBICHIMX pPACTeHH B OJHOW KIJeTKE OOBIYHO ObIBaeT
HECKOJIbKO JIECSATKOB XJIOPOIUIACTOB. 3€JI€HbIN LIBET XJIOPOIJIACTOB 3aBUCHUT OT COAEP KAHUS
B HUX NUTMEHTa XJopoduiuia. XJIOPOIUIACT - OCHOBHOM OpraHouj KIJIETOK pacTEeHUH, B
KOTOPOM ITPOUCXOAUT (POTOCHHTE3, T. €. 00pa30BaHUE OPTraHMYECKUX BEIIECTB (YIJIEBOJIOB)
u3 Heopranmdyeckux (CO2 u H20) mpu ucnonp30BaHWM SHEPTUM COJIHEYHOro cBeTa. [lo
CTPOCHHUIO XJIOPOIUIACTBI CXOAHBI C MHUTOXOHIpUAMHU. OT IUTOIIIa3Mbl XJIOPOILIACT
OTrpaHUYEH JABYyMsi MeMOpaHaMHu - HapyKHOW W BHyTpeHHed. Hapyxknas wmemOpana
riajkasi, 6e3 CKJIaJ0K U BBIPOCTOB, @ BHYTPEHHSSI 00pa3yeT MHOTO CKJIaJ4aThIX BBIPOCTOB,
HaIlpaBJICHHbIX BHYTpb XJiopomacta. Ilo3Tromy BHYTpH XJopomjacta COCPEIOTOYEHO
00JIbIIIOE KOJIMYECTBO MeMOpaH, 00pa3yromux 0coOble CTPYKTYPHI - TpaHbl. OHU CIIOKEHBI
Hamoao0ue CTOnKu MoHET. B MeMOpaHax rpaH pacrosiararoTcs MOJEKYJbl XJiopoduiuia,
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MOTOMY MUMEHHO 37IeCh MpoucxoauT ¢poTocuHTe3. B xmopornacrax cuaresupyercs u ATO.
Mexnay BHyTpeHHMMH MeMOpaHamu xjoporuiacta cogaepxkarcsa JIHK, PHK. u puGocomsr.
CrnenoBarenbHO, B XJOpOILIACTaX, TaK € KaK M B MHUTOXOHAPHUAX, MPOUCXOIUT CHHTE3
Oenka, HEOOXOAMMOTO ISl AESITEIIbHOCTH 3TUX OPraHOUJIOB. XJIOPOIIIACTHI PA3MHOXKAIOTCS
NeNeHueM. XPpOMOIUIACThl HAaXOATCA B LUTOIUIA3ME KJIETOK pPa3HbIX 4acTEd PACTCHUM: B
L[BETKAaX, IJI0JaX, CTeONAX, TUCThIX. [IpucyTcTBHEM XpOMOIIIACTOB OOBSCHSETCS JKenTas,
OpaH)KeBass M KpacHas OKpacka BEHYMKOB [IBETKOB, IUIOJOB, OCEHHUX JIMUCTHEB.
JlelikonnacTel HaxXoOAATCS B LMUTOIJIA3ME KIETOK HEOKPALICHHBIX 4YacTEd pacTeHUH,
HampuMmep B CTEONsAX, KOpHAX, KiIyOHsax. Popma JelKomiacToB pa3HOOOpa3Ha.
XITOpOTIIACTHI, XPOMOIUIACTHI M JIEHKOIIJIACTHI CITIOCOOHBI KJIETKA B3aUMHOMY Iepexoay. Tak
IPU CO3PEBAaHUU IUJIOJIOB WM M3MEHEHWU OKPACKH JIUCTHEB OCEHBIO XJIOPOILIACTHI
IIPEBPALIAIOTCS B XPOMOIUIACTHI, & JICMKOIUIACTBI MOTYT MPEBPAIATHCS B XJIOPOIUIACTHI,
HampuMep, Npu Mno3ejaeHeHnH KiyoHei kaptodens. Annapart ['onsmku. Bo MHOTHX KieTKax
KUBOTHBIX, HalpUMEp B HEPBHBIX, OH HMMEET (POPMYy CJIOKHOH CETH, PaCHOJIOKEHHOMN
BOKpYT sdAnapa. B kierkax pacTeHMid M NpocTeHmMX amnmapat ['oiapIkKu NpecTaBlieH
OTJENbHBIMUA TEJIbLIAMH CEPIOBUIHON MM NalOYKOBUAHON Qopmbl. CTpoeHue 3Toro
OpraHoOUJIa CXOJHO B KJIETKaX PACTUTEJIbHBIX M >KUBOTHBIX OPraHW3MOB, HECMOTpPs Ha
pa3zHooOpasue ero Gopmel. B coctaB anmapata ['ofbpku BXOAAT: MOJIOCTH, OrpaHUYEHHbBIE
MeMOpaHaMHM M pacloyioXkeHHble rpynnamu (mo 5-10); KpymHble M MEJNKHE IY3BIPBKH,
PaCIIOJIOKEHHBIE Ha KOHIIAX MOJIOCTEN. Bee 3TH 371€MEHThI COCTaBIIAIOT €IUHBIA KOMILIEKC.
Anmapar  [onpmku  BBIOMHSET  MHOrO  BaxHbIX  (ynkmumit. [lo  xanamam
SHJOIUIA3MAaTUYECKOM CETM K HEeMy TPaHCIOPTUPYIOTCS MPOAYKTbl CHUHTETUYECKOU
NESATEIIbHOCTH KJIETKU - OesKM, YIJIeBOAbl M KUpbl. Bce 3Tu BemecTBa cHayana
HaKaIJIMBalOTCs, a 3aTEM B BHJI€ KPYITHBIX U MEJIKHX MY3bIPHKOB MOCTYMAIOT B LIUTOIJIA3MY
n U0 HCIONB3YIOTCS B CaMOW KIIETKE B IMPOLECCE €€ >KU3HEACSITENbHOCTH, 100
BBIBOJSITCA U3 HEE U MCIOJIB3YIOTCA B opraHu3me. Hampumep, B KiIeTKax MOJKEIYI0YHOU
’KeJe3bl MIICKONUTAIOIIUX CHUHTE3UPYIOTCS MUUIEBAapUTENbHbIE (EPMEHThI, KOTOpPbIE
HAKaIJIMBAIOTCS B TOJIOCTSX OpPraHouAa. 3aTreM o0pa3yroTcsl IMy3bIpbKH, HAINOJHEHHBIE
dbepmentamu. OHU BBIBOASATCS W3 KIETOK B IPOTOK IMOKETYIOYHOM >KeJe3bl, OTKyJa
MEpeTeKaoT B TMOJIOCTh KumieuHuka. Emie omHa BakHas (yHKIUS STOTO OpraHowja
3aKII0YaeTcs B TOM, YTO Ha €ro MeMmOpaHaxX MPOUCXOJIUT CHUHTE3 KUPOB U YIJIEBOJIOB
(monmcaxapuioB), KOTOPbIE UCIOJIB3YIOTCS B KIIETKE U KOTOPBIE BXOST B COCTaB MEMOpaH.
bnarogaps gestenbHOCTM ammapata [ onbpKM  MPOMCXOAAT OOHOBJIEHHE W POCT
mazMatuyeckoil memOpansl. Jluzocomsl. IlpencraBisitoTr co0oil HeOonbLIME OKPYIJIbIE
tenbla. OT UUTOIUIa3MBbl KaXKJasi JM30COMa OTrpaHMYeHa MeMOpaHoi. BHyTpu mM30cOMBI
HaxoJsaTcsl (hepMEHTHI, pacIIEIUISoNUe OeNKH, )KUPbI, YIIIEBOAbl, HYKJICHHOBBIE KUCIIOTHI.
K numeBoit yactuue, nocTynuBIIENd B HUTOIIA3MY, OAXOIAT JIU30COMBI, CIIMBAKOTCS C HEW,
U oOpa3yeTcsi oJlHAa MUIIEBAPUTENbHAS BaKyOJb, BHYTPU KOTOPON HAXOAMUTCS NUIIEBas
JacTula, OKpyxkeHHas (pepmentamu nm3ocoM. BemectBa, oOpa3oBaBmiuecss B pe3yibTare
NIEpEeBApUBAHMS MHUILEBOM YACTHUIBI, MOCTYNAIOT B LHUTOIUIA3MY U MCHOJIB3YIOTCS KIIETKOM.
Ob6nagas crnocoOHOCTbIO K AKTUBHOMY IE€pEBApUBAHUIO MUIIEBBIX BEIIECTB, JU30COMBI
Y4acTBYIOT B YJAJ€HUHM OTMHUPAIOLIUX B IPOLECCE KUZHEACATEIBbHOCTH YacTed KIIETOK,
LEebIX KJIETOK U opraHoB. OOpa3oBaHUE HOBBIX JJU30COM MPOUCXOJUT B KJIETKE MOCTOSTHHO.
depMeHTHI, coiepKalliecs B IM30COMax, Kak U BCAKHUE Apyrue OelKd CUHTE3HPYIOTCS Ha
pubocomMax  UUTOMIA3Mbl. 3aTeM 3TH  (epMEeHThl MOCTYHNaloT MO  KaHajlaM
9H/IOTNIA3MATUYECKON CeTH K ammapary [olbkKH, B MOJIOCTAX KOTOPOro (HOPMHUPYIOTCS
JM30CcOMBbI. B Takom BuE JM30COMBI MOCTYyNarT B nuroruiazMmy. Kinerousslii nentp. B
KJIETKaX YXUBOTHBIX BOJIM3M fAIpa HAXOAWUTCS OPraHOM], KOTOPHIH HA3bIBAIOT KJIETOYHBIM
1eHTpoM. OCHOBHYIO 4YacTh KJIETOYHOI'O LIEHTpPA COCTaBIAIOT [BAa MAJEHBKMX Teibla -
LEHTPHUOJH, PACIIONOKEHHbIE B HEOONBIIOM ydacTKe YIUIOTHEHHOW nurorasmbel. Kaxnas
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HEHTPHUOIb UMeeT GopMy HMUIMHIpPA JIMHON 10 1 MKM. LleHTpronu urparot BaxHyI poib
Opu JIeJICHUH KJIETKW; OHM Yy4acTBYIOT B 00pa3oBaHMM BepeTeHa JeneHus. Kierounbie
BKJIIOUEeHHsI. K KJIETOUHBIM BKIIFOUEHMSIM OTHOCSATCSI YIJIEBOABI, XKUpPbl M Oenku. Bce 3tn
BEILIECTBA HAKAIUIMBAIOTCSA B LMTOILIA3ME KJIETKW B BUJE Kallellb U 3€pPeH pa3InuyHON
BenMUMHBI U (GopMbl. OHU TIEPUOAWYECKH CHHTE3HPYIOTCS B KIETKE W HCHOJB3YIOTCS B
nporecce ooMmeHa BemiecTB. SAapo. Kaxxnas kierka OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX, & TAKXKE PACTEHUM COAEPKUT A1po. PopMa U pa3Mepsl Sapa 3aBUCIT OT (HOpPMbI
U pa3Mepa KJIETOK. B OOJIbIIMHCTBE KJIETOK UMEETCS OJIHO AP0, M TAKHE KJIETKU Ha3bIBAIOT
oJHOs,AepHBIMU. CyILECTBYIOT TAK)Ke KJIETKH C JBYMsI, TPEMS, C HECKOJIBbKUMHU JECSITKAaMU U
Jla)Ke COTHAMU sJiep. DTO - MHOTOSJIEPHBIE KIETKH. SIIEPHBII COK - MOJIYKUJKOE BELECTBO,
KOTOPO€ HAXOJUTCS MO/ SJAEPHOM O0OJIOYKOW M MpPENCTaBIsieT BHYTPEHHIOW Cpeay sjpa.
Bonpocsr ans 3akperienust tembl: Kem, korna u kak Obuta oTkpeiTa Kietka? Uto mzydaer
KJIETOYHasi OMOJIOTHS M Kakoe 3HauyeHue UMeeT KieTouHas Teopust ains Hayku? Kaxue
MpOLECChl MPOUCXOAAT B MHUTOXOHIpHsAX? KakoBo cTpoeHHe M Ha3HAueHHE ammapara
lNonpmxu? KakoBa ¢yHKIIMS TU30COM B )KUBOTHOM KieTke? Kakue mpoliecchl mporucxXoasT B
xyoporuiactax? KakoBo crpoenue u GyHKuuu siapa? UTo Takoe KIETOUYHbBIC BKIIOYCHUA?
Kakyro ¢ynkuuro BeimonHsoT pudocombl? KakoBa posb muTornnazMbel B kieTke? KakoBbl
CTpOeHUE U PYHKIIUU IHIOTIIA3MATUUECKON CeTH?
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H3MeHeHni pabouei yueOHo#H nporpaMMbl NO AMCUMILIHHE
b/1.08 buosoras

JlononHeH!s 1 H3MEHEHHA, BHOCHMBIC B pabo4yio nporpaMMy JHCLIHIUTHHBL

OcHoBaHus BHECEHHS Paznen PILJL, B koTopbIii Conepxanue BHOCHMBIX
JOMOMHEHHH H BHOCATCS H3MCHCHHS JIOTIO/THEHH I, H3MEHEHHI
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Ipeanoxenue
paboronarens
Ipeowenue
COCTaBHTENSA
OpOrpaMMbl
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€CTEeCTBEHHOHAYTHBIX AHCHHMILTHH npoTtokon Ne 1 ot «31» aBrycra 2017 .
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Penenzus
Ha y4eOHYyI0 nporpammy yueOHo# nucuuruinabl BJ1.08 buonorus
nns cneunansroct (09.02.03 [porpamMmupoBanue B KOMIBIOTEPHBIX CHCTEMAaX

Pabodass nporpamma yueOHo# nucummiumasl BJ[.08 buonorus paspaboraHa Ha OCHOBE
TpeboBanuit ®I'OC cpennero oduiero o0pa3oBaHus, MPEABABISEMBIX K CTPYKTYPE, COAECPIKAHUIO H
pe3ysbratam ocBoeHHs yueOHo#i nucumruinnbl BJ1.08 buonorus, B cootBeTcTBUM C PexoMeHnanmusiMu
MO OpraHu3aliMd  MoJydeHus cpeaHero ofmero oOpa3oBaHHs B NpefesiaXx OCBOCHHS
o0pa3oBaTeNbHBIX NpOrpaMM cpenHero npodeccuoHansHoro o0pazoBaHus Ha 0ase OCHOBHOTO
obwero obpazoBaHus ¢ yyeToM TpeOOBaHWH (enepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX
CTAHJapTOB CHELHAIBHOCTH cpeaHero npodeccuoHansHoro odpasosanus (aaree CIIO) 09.02.03
IIporpamMMupoBanie B KOMIIBIOTEPHBIX CHUCTEMAaX, YTBEPXKJICHHOIO mNpHka3omM MunucrepcTsa
obpasopanus ¥ Hayku P® ot 28.07.2014 Ne804, 3apeructpupoBaH B MHHHCTEPCTBE IOCTHLIHU
Poccuu 21.08.2014 Ne 33733.

IIporpamMMma sBisieTCS 4HacCThiO MPOTPaMMbl MOATOTOBKH CHELHAIHCTOB CPEAHETO 3BEHA B
coorBetcTBHH ¢ PI'OC CIIO no cneuunansHocTd 09.02.03 IlporpamMMupoBaHye B KOMIIBIOTEPHBIX
CHCTEMaX.

Jlucnuninaa BJ{.08 buonorus wusyuaercs B mukie 06a3zoBbix aucuumiauH. OOyueHue
npoBOAUTCS Ha 0aze OCHOBHOro o0uiero oOpa3oBaHHS W HALEJEHO HA IOJy4E€HHE CPEIHero
npogeccuonanbHoro obpaszoBanus. CTpyKTypa JUCLMIUIMHBEI COOTBETCTBYET NPUHIMITY €AHHCTBA
TEOPETHYECKOTO U MpaKTHYECKOro o0ydeHus, Bce pasnenbl (OCHOBbI LUTONOTHU; OpraHusm.
Pa3sMHOXKE€HHE M HHIWBUAYAJIbHOE pa3BUTHE OpraHu3MoB;, OCHOBBI CENEKLHH W IE€HETHKH,
OpomoiMoHHoe yueHue, Mcropus pasButhsa xu3HH Ha 3emne, OcHOBbI 3Koj0ruu; buonuka)
BBIZCJICHBl JUJAKTHYECKH Lienecoobpa3Ho. Bece TeMbl HampaBieHbl HAa Ka4Y€CTBEHHOE YCBOEHHE
ydeOHoro marepuana. PazHooOpa3Hbie BHIbI CaMOCTOSATENBHBIX pa0OT TMO3BOJISIOT YriyOUTh U
00001KTH U3yyaeMblii MaTeprall, U HanpaBJEHbl HA 3aKPETUICHHE YMEHHS NOUCKa, HAKOIUICHHS H
00paboTtku uHpopMaLHu.

Kaxzapiii paszen nporpamMMbl pacKpbiBaeT pacCMaTpUBAEMble BONPOCH B JIOTHYECKOH
MOCAEA0BATENBHOCTH, ONPENEIAEMOi 3aKOHOMEPHOCTAMH 00yueHus cTyAeHTOB. OHH HanpaBJICHb
Ha (opMHpOBaHHE 3HAHMH W yMEHMI, B MONHOH Mepe OTBeHalOT TpeOOBaHMAM K pe3yJbTaTaM
ocBoeHHs yueOHOH aucuumuiuasl B cootBerctBUH ¢ ®PI'OC CIIO. Ilacmopt mnporpaMMsi
00OCHOBAHHO W TIONHO OTPAXaeT COJAEPKAHHUE NUCLIUIUIMHBL, €€ pOoJib U MECTO B TNOArOTOBKE
CMELHAIUCTa CPEJHEro 3BEeHa, PACKPHIBAET LEJH H 3a4a4d yueOHOH aucuumiuHbl. OnpeneneHsl
TpeOOBaHHS K YMEHHSIM H 3HAHUSM CTYAEHTOB.

JUns 3aKperuieHHs TEOPETHYECKUX 3HaHHWi, GOpMHPOBaHUS YMEHWI M HaBBIKOB CTYIEHTOB
NpeNyCMaTpUBAIOTC MNPAaKTHYECKHE 3AHATHA u naboparopubie pabotel. Konmdectso
NPaKTHYECKHUX 3aHSTHH COOTBETCTBYET TpeboBanusM yuyeOHoro miana. KOHTposib ¥ OlEHKa
pe3ynbTaTOB OCBOCHUS YueOHOM AMCIMILIMHBI OCYIIECTBIAIOT B dopme nuddepeHiHpoBaHHOrO
3a4yeTa.

IlepeueHb pexkOMEHIYEeMOH OCHOBHOM M JOMOJHUTEIBHOM JIMTEpPAaTyphbl BKIIOHAET
001e10CTYHbIE HCTOUHHKH, U3/IaHHBIE B NIOCNeiHee BpeMs (He no3zaHee 5 net). Ilepeuncnennbie
HuTepHeT — pecypchl akTyasIbHbI U JOCTOBEPHBI.

Paspabortannas mnporpamma yqeﬁgg"g/gﬁ%zﬂm BJ1.08 bBuonorus Moxer OBbITH
PEKOMEH/I0BaHA [UIs HCTIOJB30BAHHA B ¥ : jécce NpH MOATOTOBKE MO CHEUHATBHOCTH
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Peunenzusn
Ha y4eOHyI0 nporpammy yueOHo# nucuumiuasl BJ[.08 buonorus
ans cneuuansHoctd 09.02.03 TIporpaMMipoBaHie B KOMITBIOTEPHBIX CHCTEMAX

PaGouas nporpamma yueOHoN aucummiuebl BJ[.08 Buonorus paspaborana Ha OCHOBE
tpebosanuii PI'OC cpeanero obimero 06pa3oBanus, NPEABLABIAEMBIX K CTPYKTYPE, COAEPKAHHIO U
pe3ynbrataM OCBOeHMA YyueOHOH maucuumiunsi BJ1.08 Buonorus, B cooTBETCTBHH C
PexoMeHIauuMssMu 10 OpraHM3allii MOJYHEHHs CpeaHero oOmero o0pasoBaHHs B Mpenenax
OCBOCHHsI 00pa30BaTENbHBIX MPOrPaMM CPEIHEro NpoQecCHOHANBHOrO 00pa3oBaHus Ha Gase
OCHOBHOrO o0miero o0pa3oBaHHs ¢ y4eToM TpeOoBaHui (efepanbHbIX TrOCYAApPCTBEHHBIX
00pa3soBaTe/IbHBIX CTAHAAPTOB CHIEHHATBHOCTH CPEAHErO npoheccHOHaNbHOro 06pasoBanus (aaee
CIIO) 09.02.03 TIlporpaMMHpOBaHHE B KOMIBIOTEPHBIX CHCTEMaX, YTBEPHKIEHHOTO IPHKA30M
Munncrepctea oOpasoBanuss U Hayku P® or 28.07.2014 Ne804,  3aperucTpupoBaH B
Munuctepcte roctuuuu Poccun 21.08.2014 Ne 33733.

Hannas nporpamMma ABISETCS YacTbiO MPOTPAMMBI TIOATOTOBKH CHEHHAIHCTOB CPEIHETO
3geHa B cootBercTBHM ¢ ®I'OC CIIO mo cmeumansHocTH 09.02.03 IlporpammupoBanue B
KOMITBIOTEPHBIX cHcTeMax. YuebHas aucummuinHa BJ1.08 buonorus usyyaercs B nukie 6a3oBbixX
auciumind. OOydeHne npoBoAuTes Ha 6aze OCHOBHOrO 001Iero 00pa3oBaHHs M HALENEHO Ha
NOJIy4YeHHE CPENHEro npodeccHoHaNbHOro obpa3oBanus. Paboyas mnporpamMma COCTaBlieHa JUis
04HOM Qopmbl 00ydenus. [IporpamMma cocTaBineHa  JIOTHYHO, CTPYKTYpa JAMCLMIUIMHBI
COOTBETCTBYET MPUHIMITY E€QMHCTBA TEOPETHYECKOr0 M MpPaKTHYECKOro OOY4YEeHHs, pa3zieibl
(OcHosbl nuTonoruy;, OpraHusMm. PasMHOXEHHE H HHIMBHIYAIbHOE DAa3BHTHE OPraHH3MOB,
OcHOBEI ceneKiMM ¥ TEHETHKH, DBOMIOLMOHHOE yueHue, VICTOpus pasBUTHS XH3HH Ha 3emie,
OcHoBbI 3k010rHH; BHOHHKA) BBIIEIEHBI HHIAKTHYECKH LenaecoobpasHo. ITocnenoBaTensHOCTh
TEM, MpeIaraéMbIX K U3y4€HHIO, HANPaBJI€HA HAa KAYECTBEHHOE YCBOEHHE Y4eOHOro MaTepuana.
Buasl camocTosTensHeIX paboT MO3BONSIOT OOOOIIMTH W YIITyOUTH M3y4aeMblil Martepual,
HAIpaBJICHBI HA 3aKPEIJICHHE YMECHHUS MTOUCKA, HAKOIUICHUs U 00paboTKu HH(pOpMaLIHH.

Bcee pasnens paGouei nporpamMMbl HampasiieHbl Ha GOPMHPOBAHHE 3HAHUI U YMEHU, B
MOJIHOW Mepe OTBEYaloT TpeDOBaHWSAM K pe3yjbTaTaM OCBOCHHS Y4YeOHON MHCLMIUIHHBI B
coorBercTBH ¢ @®I'OC CIIO. Kaxnpiii pasgen mporpamMmbl PacKkpbiBaeT pacCMaTPHBAEMBbIE
BOTIPOCHI B JIOTMYECKOH IOCNENOBATENBHOCTH, ONMpPEACIsIeMOH 3aKOHOMEPHOCTSIMH 00y4eHus
cryzaenToB. Ilacnopt nporpaMmMbi 000CHOBaHHO U MOJIHO OTPaXaeT COAEPKAHNUE NHCLHUIUIMHBL, €€
pOib ¥ MECTO B MOArOTOBKE CNIELHAINCTA CPEIHETO 3BEHA, PACKPBIBAET LIENH U 337a4u yueOHoM
aucuumimHel. OnpeneneHsbl TpeOOBaHUS K YMEHHUSAM U 3HAHUSAM CTY/ICHTOB.

Jinsi 3aKperuieHHs: TEOPETHYECKUX 3HaHUH, GOPMHUPOBaHHS YMEHHI U HaBHIKOB CTYAEHTOB
NpPEeNyCMaTpUBAIOTC MPAKTHYECKHE 3aHATHS u jaboparopHbie pabGotel. KommuecTBo
MPaKTHYE€CKHX 3aHATHI COOTBETCTBYET TpeOOBaHUAM yueOHOTO TiaHa.

KonTpone M OLEHKAa pe3ylbTaTOB OCBOCHHS Y4eOHOM NUCIMILIMHBI OCYIIECTBIAIOT B
¢dopme nupdepenrpoBaHHOro 3aueta. Pazpaboranusie GOPMBI B METOBI [O3BOJISIOT B MTOJIHOM
Mepe OCYWECTBIATL  KOHTPOJIb M OLEHKY pe3yJbTatoB 0O0ydeHHs (OCBOCHHBIX YMEHHH,
YCBOCHHBIX 3HaHUH). '

IlepeueHp pekOMEHAyeMONH OCHOBHOM H [OMOJHHTEIBHOM JIHTEPATypbl BKJIIOYAET
O0IeIOCTYNHBIE HCTOYHHWKH, W3JaHHbIE B TOCHeJHEe BpeMs (HE TO3qHeEe S5 Jer).
[epeuncnennsie UHTEpHET — peCypChl aKTyaIbHEEH T0 CTaE pHm
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