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1. MACHOOPT PABOYEN NPOT'PAMMBI YYEFHOU TV CIIATLIMHBI

1.1. Ob6aacTh NpuMeHeHUsI IPUMEPHOIi MPOTrpaMMBbI

Pabouas mporpamma yueOnoi mucruruimabl [1]1.03 buonorus smBisiercss 9acThio
OCHOBHOM MpodeccHOoHaIbHOM 00pa3oBaTENbHONW MpPOTpaMMOil B COOTBETCTBUH C
®denepalibHBIM TOCYIAaPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAAPTOM CpPETHETO (IIOJHOTO)
oOuero obpaszoBanust U denepaibHBIM rOCYJaPCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM
(mamee ®I'OC) no cnenmanpHOCcTH CIIO nmst cneruansHoCcTH 35.02.12 CanoBo-napkoBoe u
naHAmadTHOE CTPOUTENHCTBO.

B ocHoBe yueOHON NUCHUIUIMHBI JIEKUT YCTAHOBKA Ha (POPMUPOBAHHUE Yy 00ydaeMbIX
CUCTEMBI 0a30BBIX NOHATHM M MpPEACTABIEHUH O COBPEMEHHON €CTECTBEHHOHAY4YHOMU
KapTUHE MHpa, a TaKKe BbIPAOOTKA YMEHUW MPUMEHSTh IMOJTYy4YEHHBIE 3HAHMS, KaK B
npodeccuoHaNbHON AESTEIBHOCTH, TaK U JIJIsl peICHUS )KU3HEHHBIX 3a/1a4.

MHorue moJIoKeHUsl, pa3BUBaeMble OWOJOTHEH, PAacCMaTPUBAIOTCA KaK OCHOBA
CO3/IaHMsI U MCTIOJIb30BaHUs MHPOPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TexHonoruil (MKT)
— OJHOrO0 U3 HamboJee 3HAYMMBIX TEXHOJOTUYECKUX JOCTHXKEHHUH COBPEMEHHOMU
[MBUJIA3AIUH.

B Ouonorun ¢opmupyroTcs MHOTHME BUIBl JEATENBHOCTH, KOTOPHIE HUMEIOT MeTa
npeaMeTHBIN Xapaktep. K HUM B epByro odepesib OTHOCATCS: MOJIETUPOBaHNE OOBEKTOB U
MPOIIECCOB, NMPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-HH(POPMAIIMOHHBIN
aHanu3, (OpMyIHpPOBAHHME THUIOTE3, aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATH3allMs, BbIABICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H, TIOUCK AaHaJOIOB,
yrpaBlieHue 00bEeKTaMU U mporeccamu. MIMEeHHO 3Ta AUCIUILTMHA MTO3BOJISET MO3HAKOMUTD
00ydJarolmuxcs C HAayYHBIMHM METOJAaMU TO3HAHMs, HAYYUTh HUX OTIUYATh TUIIOTE3Y OT
TEOpPUH, TEOPHUIO OT IKCIIEPUMEHTA.

buonorus uMeer oueHb OOJIBIIIOE W BCEBO3PACTAIOIIECE YHCIO MEXKAUCIUILUIMHAPHBIX
CBsI3€l, NpHYEM Ha YpPOBHE, KakK IOHATUIHOrO ammapara, Tak W HWHCTPYMEHTApUs.
CkazaHHOE TIO3BOJIIET paccMaTpuBaTh OWOJNOTHIO Kak MeTa JUCIUIUIMHY, KOTopas
MPEAO0CTABIISIET MEXAUCIUTUIMHAPHBIN SI3bIK JUISl OMMCAHUSI HAYYHOU KapTUHBI.

1.2. MecTo y4eOHOIi JUCHUIINHBI B CTPYKTYpPe OCHOBHOM NMPo(decCHoOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI:

Jucnummuaa  «buomorus» BXoAUT B 0a30BBIM  y4eOHBIM IUKI (MPOGUILHBIC
JUCUHUIUIMHBI) IPOrPaMMbl OJITOTOBKHU CIIEIMAIIMCTOB CPETHETO 3BEHA.

1.3. llesiu 1 32524 y4yeOHOM QM CHUTIITHHBI

Conepxanue nporpamMmbsl «bHONOrUsS» HaANpaBIEHO HA JOCTHKEHHE CIEAYIOIINX
yeneu:
. noixydyeHue (pyHIaMeHTAIBHBIX 3HaHUN O Owonmornueckux cuctemax (Kretka,
Opranusm, llomymsmus, Bwuna, Oxocucrema); HCTOpUM — Pa3BUTUS  COBPEMEHHBIX
NPEJCTaBICHUI O KUBOW MPUPOJE, BBLIAIOMIMXCA OTKPBHITUAX B OMOJOTHYECKON HayKe;
poin Ouonoruyeckod Hayku B (OPMHPOBAHHMU COBPEMEHHOH €CTeCTBEHHOHAY4YHOMU
KapTUHBI MHUPA; METOJIaX HAYYHOTO [MO3HAHUS;
. OBJIQJICHUE YMEHHMSMH JIOTUYECKH MBICIHTh, OOOCHOBBIBAaTH MECTO U POJb
OMOJIOrMYECKUX 3HAHUN B NMPAKTUUYECKON AESATENIBHOCTH JIIOJAEW, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; ONpeNessiTh >KUBbIE OOBEKTHl B MPHUPOAE; MPOBOIUTH HAONIOACHUS 32
HKOCHCTEMaMH C LENbI0 HUX OMHCAHMS U BBISBICHUS €CTECTBEHHBIX M aHTPOMOTE€HHBIX
U3MEHEHHI; HAaXOAUTh U aHAJIM3UPOBATh MH(POPMAIIHIO O KUBBIX 00BEKTaX;
. pa3BUTHE T[IO3HABATENIbHBIX HMHTEPECOB, HWHTEIUICKTYAJIbHBIX M  TBOPYECKUX
crnocoOHocTel  oOydaromxcs B Npolecce U3y4eHUs OWOJIOTMYECKHX — SBIICHUU;
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BBIIAIOIIMUXCS JOCTUXKEHUN OMOJOrMM, BOLIEANIMX B OOLICUYETIOBEUYECKYIO KYJIbTYPY;
CJIIOXHBIX U NMPOTHBOPEUYMBBIX IMyTEHl Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISJIOB, HEH,
TEOpUi, KOHLENLNN, TUIOTE3 (O CYIIHOCTH U MPOUCXOXKACHUM KU3HHU, YEJIOBEKA) B XOJI€
paboThI ¢ PA3TMYHBIMU HCTOYHHUKAMU WH(OPMAIIHH;

o BOCIHUTaHHE YOEKICHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKUBOW MPUPOJIBI,
HEOOXOJIMMOCTH  PAI[MOHAJILHOTO TMPUPOJIONONB30BAHUS, OEPEKHOTO OTHOLIEHUS K
IPHUPOJHBIM pecypcaM M OKpy’Karollel cpene, COOCTBEHHOMY 3/10pPOBbIO; YBaXKEHUS K
MHEHUIO ONIOHEHTA IPHU 00CYXKJIEHUH ONOJIOrMUYECKHUX MTPOOIIeM;

o UCIOJIb30BaHNE MMPUOOPETEHHBIX OMOJOTUYECKUX 3HAHUN U YMEHHI B MMOBCEIHEBHOM
YKU3HU JIJIS1 OLICHKH TMOCJIEICTBUN CBOEH JESATENBHOCTH (M AESTENbHOCTH APYTHX JIOJEH) MO
OTHOLIEHMIO K OKPY’KaIoILEl Cpelie, 310pOBbI0 IPYIUX JIFOAEH U COOCTBEHHOMY 370POBbIO;
000CHOBaHKE U COOMIOIEHHE Mep MPOodUIaKTUKK 3a001€BaHUM, OKa3aHUE MEPBOM MTOMOIIH
pu TpaBMax, COOJI0/IEHHE TTPABUII TOBEACHUS B IPUPO/IE.

B mporpammy BKIIOYEHO COJEp)KaHUE, HalpaBlIeHHOE Ha (opMmHpoBaHuE Yy
00y4Jaromuxcss KOMIETEHIIUNA, HeoOXoAMMBIX sl kKauecTBeHHOro ocBoenust OIIOIT CIIO
Ha 0a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYCHHEM CPETHEro o0IIero oOpa3oBaHUS;
IpOrpaMMbl  TIOJITOTOBKH  KBaJU(UIIMPOBAHHBIX  pabOuyuX, CIyXKaluX, MOPOrpaMMbl
MOATOTOBKHM crierianucToB cpennero 3seHa (IIIIKPC, IITICC3).

OcBoeHue cojniepxkanus y4eOHOM AUCHUIUTMHBI «brosorus» obecredynBaeT JTOCTUKEHUE
CTYJIEHTaMU CJICTYIOIINX PE3YJIbTATOB:

JUYHOCMHBIX!

— c(OpMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAKEHHUA K HCTOPUU U JOCTHKEHUSIM
OTEUECTBEHHON OMOJIOTUYECKON HAYKH; MPEJCTABICHHS O I[EJTOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MUPA;

— MOHUMAaHHUE B3aMMOCBS3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAayK, UX BIMSHUS Ha
OKPYXaIOU[yl0 CpeAy, 3KOHOMUYECKYIO, TEXHOJIOTMUECKYIO, COIMAIBHYI0O U 3THUYECKYIO
cdepsl JesITeIbHOCTH YETIOBEKa;

— CIOCOOHOCTh HUCIOJIB30BaTh 3HAHUSI O COBPEMEHHON €CTECTBEHHOHAYYHOI KapTUHE MHUpa
B 00pa30BaTeNbHON U MPOPECCHOHATBLHON AESITEbHOCTH; BO3MOXKHOCTH MHGOPMALIMOHHOM
cpenbl 11 o0ecTieueHHsl MPOAYKTUBHOTO CaMOOOPa30BaHUs;

— BIIQJICHUE KYJIbTYPOW MBIIIJICHHUS, CIIOCOOHOCTh K OOOOIICHHUIO, aHAINU3Y, BOCHPHUSIITHIO
uH(popMaluu B OOJACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE LEIM WU BHIOOPY MyTel ee
JOCTH>KEHUS B TpodecCuoHaIbHOM cdepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JIEATENBHOCTH COBPEMEHHBIMU MPUHIUIAMHU
TOJIEPAHTHOCTH, JUAJIOra U COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJJIETaMH,
paboTe B KOJJICKTUBE;

— TOTOBHOCTH HCIMOJIB30BaTh OCHOBHBIE METOJIbl 3allUThl OT BO3MOXKHBIX IOCIEACTBUN
aBapwuii, KatacTpod, CTUXUHHBIX OEJICTBUIA;

— o0OyajaHue HaBbIKaMU 0Oe30macHO paboThl BO BpeMsl IMPOEKTHO-UCCIIEIOBATENbCKOW U
AKCIIEPUMEHTAIILHOMN 1€ITeTbHOCTH, TP UCTIOIB30BAHUU JIA0OPATOPHOTO 000PYAOBAHMUS;

— CIIOCOOHOCTh HCHOJB30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHHS B TNPAKTUUYECKON
JESTENBHOCTU M TOBCEIHEBHOM >KM3HU JJIs1 COOIIOZICHUS Mep MPOPUIAKTUKN OTPaBICHUIA,
BUPYCHBIX U JIpyruX 3a00JIeBaHMi, CTPECCOB, BPEIHBIX MPUBBIYEK (KypEHUs, aJIKOTOJIU3Ma,
HAapKOMaHMWH ); IPABUJI MIOBEJICHUS B IPUPOHOM Cpelie;

— TOTOBHOCTh K OKAa3aHUIO TEPBOM MMOMOIIM TPU TpaBMaX, MPOCTYAHBIX U APYTHX
3a00JI€BaHMIX, OTPABJICHUAX MUIIEBEIMU MTPOTYKTAMU;

MemanpeomMemHulxX.

— OCO3HAHME COIMAJBHOW 3HAYMMOCTH CBOEH Mpoeccuu/crennalbHOCTH, OoONagaHue
MOTHBAILIMEH K OCYIIECTBICHUIO TPOPECCHOHATBLHOMN NESITEIHLHOCTH;



— MOBBIIIIEHNE UHTEJJIEKTYaJIbHOTO YPOBHS B MPOIECCe N3yUeHUS OMOJIOTUUECKUX SIBIICHUI;
BBIJIAIONINXCS JOCTHKEHUW OWOJIOTHH, BOMIICAMIMX B OOIIEYECIOBEUECCKYIO KYIbTYPY;
CJIIOHBIX W TMPOTHBOPEUYMBBIX ITyTEH PAa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIOB, WJICH,
TEOpUH, KOHIICTIIIUN, TUTIOTE3 (O CYIIHOCTH U TPOUCXOXKICHUH XKU3HU, YEIOBEKA) B XOJIE
paboTHI ¢ pa3TUYHBIMU UCTOYHHKAMHA WH(POPMAITUH;

— CIOCOOHOCTHh OpPTraHU30BBIBATH COTPYAHHUYECTBO €IWHOMBIIIUICHHUKOB, B TOM YHCIE C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

— CIMOCOOHOCTh MOHUMATh MPHUHITUIIBI YCTOMYHUBOCTH U MPOAYKTHBHOCTH KUBOW MPUPOJIHI,
MyTH €€ U3MEHEHUS 10| BIUSHUEM aHTPOIIOTE€HHBIX (PAaKTOPOB, CIIOCOOHOCTH K CHCTEMHOMY
aHAIN3Y TI00aTBHBIX YKOJOTHICCKUX MPOOIIEM, BOIIPOCOB COCTOSIHHSI OKPYIKAIOIIEH Cpebl
Y PallMOHAIBHOTO UCIIOJIB30BAHMSI IIPUPOTHBIX PECYPCOB;

— yMmeHHe OOOCHOBBIBATH MECTO W pOJb OHOJOTMYECKMX 3HAHWW B TPAKTHUUYECKOU
NeSATeTLHOCTH JIF0JIeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; ONIPEACIISITh )KHUBbIE OOBEKTHI B
MIPHUPOJIC; MPOBOIUTH HAOTIOACHUS 32 SKOCUCTEMAMHU C IEIbI0 WX ONMCAHUS U BBISIBICHUS
€CTECTBEHHBIX M aHTPOIIOTCHHBIX U3MEHEHHUH; HAXOIUTh U aHAJU3UPOBATh HHPOPMAIIHIO O
JKUBBIX O0BEKTAX;

— CIIOCOOHOCTh TIPUMEHATh OWOJIOTMUECKHE U DKOJIOTMYCCKHE 3HAHWS I aHajau3a
MIPHUKJIATHBIX TTPOOJIEM X031 CTBEHHOH IeITeILHOCTH,

— CIIOCOOHOCTh K CaMOCTOSATEIIbHOMY IIPOBEACHHUIO  HCCICIOBAaHUM, ITOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HCIOJb30BaHWIO WHOOPMAIIMOHHBIX TEXHOJIOTHI
JUTSI PEIICHHSI HAYIHBIX B MPOQECCHOHATBHBIX 33]1aY;

— CIIOCOOHOCTh K OIICHKE ITHYECKHX AaCIEKTOB HEKOTOPBIX HCCJIEAOBaHUN B 00JIacTH
OMOTEeXHOJIOTHH (KIIOHUPOBaHUE, HCKYCCTBEHHOE OIJIOJI0TBOPEHHE);

NPeoOMemHublX:

— c¢(OpMUPOBAHHOCTH MPEICTABICHUN O POJIM U MECTE OMOJIOTUU B COBPEMEHHOM Hay4dHOU
KapTHUHE MHpa; I[OHUMAaHWE poJM OWojJorud B (POPMHUPOBAHMHM Kpyrosopa H
(G YHKIIMOHAIBHON TPAMOTHOCTH JIJISl PEIICHHS ITPaKTUUECKUX 3a/1ad,

— BJIQJICHUE OCHOBOIIOJIATAIOIIUMHU MOHATUSAMHU W TIPEJICTABICHUSIMHU O JKMBOU MPHUPOJE, €
YPOBHEBOW OpraHu3alliil W DSBOJIOIMH; YBEPEHHOE IIOJIb30BaHHE OHOJOTUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJAJICHWEC OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHHS, WCIOJB3yeMBIMU TPHU
OMOJIOTUYECKUX UCCIICIOBAHUSAX JKUBBIX OOBEKTOB U IKOCHCTEM: OITUCAHUEM, U3MEPECHUECM,
poBe/IeHuEM HaOII0ICHUI; BBISIBIIEHUE U OIEHKA aHTPOTIOT€HHBIX U3MEHEHUN B TIPUPOJIC;
— c(opMHPOBAHHOCTh YMEHHH OOBSICHATH PE3yJbTAaThl OMOJOTHYECKUX IKCIIEPUMEHTOB,
peniaTh AIeMEHTapHbIC OMOJIOTHUECKUE 3a/1a4H;

— c(hopMUpPOBAaHHOCT, COOCTBEHHOH TMO3WIIMM 110 OTHOIICHUIO K OHOJIOTHYECKOU
uHpOpMALUM, TOJIYy4aeMOM W3 pPa3HBIX MCTOYHHKOB, TJIOOAJIBHBIM 3KOJOTUYECKUM
npo0JIeMaM U MYTSIM BX PEIICHUS.

1.4. Ilepeuenv nnanupyemvix pezyibmamoé o0yuenus no oucyuniune (nepeyens
dopmupyemvix komnemenyuii).
He npenycmotpensl

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOMN JUCIUITIJIAHBI

2.1. O0beM y4eOHOI IMCHHUIIJIMHBI U BBl y4e0HO0#l padoThl



Bun yueOHoii padoThI

Ob6vem uacos

MaxkcuMajbHasl ydeOHasi HATPY3Ka (Bcero) 107
Oobsi3aTeibHAs ayIMTOPHAs yueOHasi HAarpy3ka (Bcero) 72
B TOM YHCIIE:
3aHSITHA JIEKIIMOHHOTO TUIA 48
MIPaKTUYECKHUE 3aHATUS 16
11a00paTOPHBIE 3aHATHS 8
CamocTosTeabHasi padoTa ody4alouierocs (Bcero) 35
[TpoMexxyToUyHasi aTTeCTalus 9K3aMeH

2.2. CTPYKTYpa IHCUHILTHHBI

KoJsinuecTBO ay THTOPHBIX
4acos CamocTos-
IIpakTnuec TeJbHas
HaumeHnoBanue pasiesioB u Tem Bcero KHe H pabora
Teopernueck
oe oByuenue Jaboparop- CTyAeHTa
HbIE (4ac)
3aHATHUSA
Paznen 1. YueHne o Ki1eTke 24 12 4 8
Tema 1.1 Xumuueckast opraHusanus KJIeTKH 6 4 2
Tema 1.2 CtpoeHune u pyHKIMU KIETKA 10 4 2 4
Tema 1.3 )Ku3HEeHHBIN MK KIETKU 8 4 2 2
Paznes 2. Opranusm. PazMHo:KeHue U 12 4 4 4
HHANMBHIYAJIbHOE Pa3BUTHE OPraHU3Ma
Tema 2.1 PazmHOXeHHE OpraHuzMa 6 2 2 2
Tema 2.2 nanButyanpHOe pa3BUTHE OpraHU3Ma 6 2 2 2
Pa3nesn 3. OcHOBBI F€HETHKHU U CeJIEKIIUM 20 8 4 8
Tema 3.1 OcHOBHBIE yueHHS O HACJIEACTBEHHOCTH U 12 4 4 4
HU3MCHYUBOCTHU
Tema 3.2 OcHOBBI CETEKIUU 8 4 4
Pa3nen 4. IlpoucxoxxaeHue U pa3BUTHE KU3HA
16 8 4 4
Ha 3emuie. JBOJIIOLIHOHHOE Pa3BUTHE
Tema 4.1 IIpoucxosxaeHne u pa3sBUTHE )KU3HU Ha
8 4 2 2
3emie
Tema 4.2 MUKpPOIBOJIONHS U MAKPOIBOJIIOIIUS 8 4 2 2
Paznen S. IlpoucxoxkaeHne 4ejaoBeKa 9 4 2 3
Tema 5.1 Autponorenes. UenoBedeckue pacsl 9 4 2 3
Pa3gen 6. OcHOBBI 3K0JOTHH 16 8 4 4
Tema 6.1 Dkoyiorus — Kak HayKa 6 4 2
Tema 6.2 Brocdepa u 4eaoBek 10 4 4 2
Pa3nen 7. BuoHuka 10 4 2 4
Tema 7.1 buonuka 10 4 2 4
Bcero no qjucuunuHe 107 48 24 35
2.3 Temamuueckuit niaaun u cooeprycanue y4eoHoi OuCUUnIuHb
Haumeno Copep:xanue yue0HOro MaTepHuaJia, NpaKTHYeCKHe padoThl, O6bem | Ypo
BaHUe caMoCTOsITeJIbHAsI padoTa 00y4JauIuxcs, KypcoBasi padéora (ecjiu YJacoB | BeHb
pa3neyioB NpexycMOTpPeHa) 0CBO
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" TeM eHusl
1 2 4
Paznea 2. YueHue 0 KiIeTKe 24
Tema 1.1 Copep:xanue yueOHOr0 MaTepHaJia 4
Xumuueckas 1| XumMunueckasi opraHu3anusi KJIeTKH 2 2
OpraHu3anus 2 | OpraHuuecKre 1 HeOpraHUYEeCKHE BELIeCTBa 2 2
KJIETKH CamocrosiTe1bHasi padoTa 00y4aloHXCsH 2
Cocranienne TabauIbl «XHUMUYECKHE JIEMEHTHI KIETKU» 2,3
Tema 1.2 Copep:xanue y4eOHOr0 MaTepHaJia 4
CrpoeHue u 1| Crpoenue u GyHKIUH KIETKU 2 2
byHKuun 2 | OOMeH BelecTB U MPEBpallieHue B KJIETKE 2 2
KJIETKH IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
1| CpaBHeHune cTpoeHHs KIETOK PACTEHHH M KUBOTHBIX 2
CamocTosiTe/bHAsi paGoTa 00y4aloIHXCSH 2,3
[ToaroToBKa JOMOIHUTEIEHOTO MaTepHaa 1o TeMaMm (Ha BEIOOop):
«brocunres 6enkay, «KieTouHas Teopusi CTPOCHUS OpraHu3MoBy, «Mcropus 4
Y COBPEMEHHOE COCTOSIHUE TEOPHUH KICTKUY.
Tema 1.3 Copaep:xanue y4yeOHOro MaTepHaJia 4
Kusnennnbii 1| Kierku 1 ux pa3HooOpa3ue B MHOTOKJIETOYHOM OpraHu3Me 2 1
IHKJI KIEeTKH 2 | Muro3. I[{lutoxkunes 2 1
IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
1 | Butamussbl, epMEHTbI, TOPMOHBI M HX POJIb B OPraHU3Me 2 2,3
CamocTosiTe/ibHasi padoTa o0y4arouuxcs 2
CocraBneHne KOHCIIEKTa «ButaMuHbl, (hepMEHTHI, TOPMOHBI M UX POJIb B
OpTaHH3MED.
Pa3gen 2. Opranm3m. PazMHoKeHUe M HHANBUAYAJIBHOE PA3BUTHE OPraHU3Ma 12
Tema 2.1 Copep:xaHue yueOHOT0 MaTepHaJia 2
Pasmnoxkenue | 1| PasmHoxeHue opranmsma 2 2
OpraHu3ma IIpakTnueckue (J1aGopaTopHbie) padoThI 2
1 | PasMHOKEHHE OpTraHU3MOB 2 2,3
CamocrosiTeJibHasi padora 00y4arouuxcs 2
CocrasneHne Tabnuipl: «BUIbl pa3MHOKESHHUAY.
Tema 2.2 Copep:xanue yueOHOr0 MaTepHaJia 2
HWugusunyans | 1 | WnnuBuayansHOE pa3sBUTHE OPTaHU3Ma 2
Hoe pasBuTHE | JIpakTHYecKue (J1adopaTopHbie) padoThl 2
opraHusma 1 ‘ WHunuBuyansHOe pa3BUTHE OPraHU3Ma 2 .
CamocrosiTe1bHasi padoTa 00y4yalouuxcs 2
[ToaroroBka AOMOIHUTENLHOTO MaTepuaa 1o TemMam: « VHauBuyansHoe
pa3BHUTHE YeloBeKay, «PenpoaykTuBHOE 310poBbe», «IlocnencTBus BIMSHUSL
QJIKOTOJISI Ha Pa3BUTHE YesioBekay, «lociencTBys BIUSHNAS HUIKOTHHA HA
pasBuTHE YenoBekay, «IlocieacTBys BINSHNUSA HAPKOTHIECKNX BEIIECTB HA
pas3BuTHE YenoBekay, «[locimeacTBys BIMSHUS 3arpsA3HEHUS CPeIbl HA
pa3BHUTHE YETIOBEKa»
Paszgen 3. OCHOBBI F€eHETHKH M CeJIEKINH 20
Tema 3.1 Copep:xaHue y4eOHOT0 MaTepHaJia 4
OcHoBHBIE 1| TI'eHeTHmka — HayKa O 3aKOHOMEPHOCTSIX HACJICCTBEHHOCTH H 2 2
y4eHusi 0 WU3MEHYHMBOCTH.
HACJeACTBeH- | 2 | XpoMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH 2 1
HOCTH 1 IIpakTnyeckue (JadopaTopHbie) padoThI 4
U3MEH'IMBOCTU | 1 | PemeHune 3JIeMEHTapHBIX TeHETHYECKUX 3aa4 4
CamocTtosiTeJabHas pa6oTa 00y4alomuxcst 4 2,3
TToaroToBKa MOMOTHUTEIHLHOTO MaTepHalia o TeMaM (Ha BbIOOD):
«HacneacrBennble 60JIe3HN YeNOBEKA, UX MPUUMHBI U TPODUITAKTHKAY,
«COBpEMEHHBIE TIPEJICTABJICHHS O T€HE U ITCHOME.
Tema 3.2 Copep:xaHue yueOHOI0 MaTepHaJa 4
OcHOBBI 1 | T'eneTnka — TeopeTHUECKast OCHOBA CENEKITUI 2 2
CCJICKIMU 2 | OCHOBBI CeNEKIUH PACTEHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB 2 2
CamocrosiTeJibHasi padoTa 00y4arouuxcs 4
Koncnekr no reme: «broTexHOIOTHS — TOCTHKEHUS, IEPCIIEKTHBEI .
pasBUTHSIY.
Pa3gen 4. TlpoucxoskaeHne U pa3BUTHE KM3HH HA 3eMiie. IBOTIONMOHHOE Pa3BHTHE 16
Tema 4.1 | Copep:xanue y4eOHOro MaTepHaJia 4




Mpoucxoxaen | 1| I[IpoucxosxaeHue 1 pa3BUTHE )KU3HHU Ha 3eMJIe. 2 2
ne 1 pa3BuTHE | 2 | DBOJIOLMOHHOE PA3BUTHE 2 2
JKM3HM HA IIpakTnyeckue (JadopaTopHbie) paGoThI 2
3emute 1 | Pa3znuuHble TUNOTE3BI O IPOUCXOXKICHNUH KU3HU Ha 3emIe 2 .
CamocrosiTe1bHasi padoTa 00y4aloHXCsH 2
Cocrasnenue npeseHTanuu «Pa3inyHple TUMOTE3b O TPOUCXOKICHUH JKU3HN
Ha 3eMie.
Tema 4.2 Copep:xanue yueOHOI0 MaTepHaJia 4
Muxkpo3soio- | 1 | MuUKpoIBOMOLHS 2 1
s U 2 | MakposBomronust 2 1
MaKpo3BoJII0- | [IpakTHuyecKkHe (J1adopaTopHbIe) padoThI 2
nus 1| MHuoroo0pasue XHBOro MHUpa Ha 3emiie 2
CamocrosiTe1bHast padoTa 00y4aloHXCs 2 2,3
[ToaroroBka JAOMOIHUTENLHOTO MaTepuaa 1o TeMam (Ha BeI0op): «[IpuauHbl
BBIMUpaHHUs BUJOBY», «bronornueckuii mporpecc 1 OMOJIOTHIECKHU perpeccy,
«OBomrononssle uaeu JK.b. Jlamapka», «Y. JlapBUH — 10 U OCHEY.
Pazpex 5. Ilpoucxosxaenne yeaoBeKa 9
Tema 5.1 Copaep:xanue yuyeOHOr0 MaTepHaJia 4
Antponorenes. | 1| Autponorenes 2 2
Yenoseyeckne | 2 | YenoBeyecKue pachl 2 2
packel IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
1| AHanM3 M olleHKa Pa3JIMYHbIX THIIOTE3 IPOUCXOKICHHUS YeIOBEKa 2 2,3
CamocTosiTesibHasi padoTa o0y4arouuxcs 3
Cocrasnenune Tabnuipl «YenoBeueckne pach».
Paszgen 6. OCHOBBI YK0JIOTHH 16
Tema 6.1 Coaep:xanue yue0HOro MaTepuaja 4
IKO0JIOTHSA — 1| Okonorus — HayKa 0 B3aMMOOTHOIICHUSX OPTaHU3MOB MEXILy COO0H 1 2 I
KaK HayKa OKpYyXarouiei cpenoi
2 | DKOIIOTHYECKUE CHCTEMBI 2 I
CamocrosiTeJibHasi padora 00y4arouuxcs 2 .
CocTaBuTh CXEMY €peaadyl YHEPTUH 1 BEIIECTB (LIEN0YKa ITUTaHNU)
Tema 6.2 Coaep:xanue yue0HOro MaTepuaja 4
Buocdepa n 1 | Buocdepa — rmobampHas YKOCHCTEMA 2 1
4eJI0BeK 2 | Buocdepa u uenoBek 2 1
IIpakTnueckue (1abopaTopHbie) padoThl 4
1 | Pemenne sxonornyeckux 3amay 4 2,3
CamocrosiTejibHasi padoTa 00y4arouuxcs 2
CocTaBUTh CPABHUTENBHYIO XapaKTEPUCTHKY MPUPOAHBIX SKOCHCTEM U
arpos’KOCHCTEM CBOEH MECTHOCTH
Paszgen 7. buonuka 10
Tema 7.1 Coaep:xanue yue0OHOro MaTepuaja 4
Buonnka 1 | buoHMKa KaK OJHO W3 HAIPaBJICHUI OMOJOTHH U KHOSPHETHKHI 2 1
2 | [TpuHIMOBI ¥ IPUMEPHI UCTIOJIF30BAHNS B XO3SHCTBEHHOH JIESITEILHOCTH 2 1
I[IpakTnueckue (1a0opaTopHbie) padoThl 2
1| EcrecTBeHHBIE M HCKYCCTBEHHBIE 3KOCHCTEMBI CBOETO paiioHa 2 2,3
CamocrosiTejibHasi padoTa 00y4arouuxcs 4
[MToaroroBka k uddepeHIpOBaHHOMY 3a4eTy 10 BOIIPOCaM
HUTOI'o: | 107
2.4. ConeprkaHue pa3iesioB JUCITUTUIMHBI
2.4.1. 3aHATHSA JTEKIIHOHHOT0 THIIA
Ne ®opma
pazae Hauvenosanne Conep:xanue pa3aeiia TeKylIero
Ja pazaera KOHTPOJISt
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1 2 3 4

1 O3HakoMJIeHHE C OHWOJOTHYECKMMH CHUCTEMaMH pPa3HOTO YPOBHS: vV, T
KIIETKOH, OpraHu3MoM, TIIOMyJISIUel, DSKOCUCTeMOH, Onocdepoil.
VYuenwue o kietke | Xumudeckass opraHuzaius kietkd. CTpoeHne U (QYHKIMH KICTKH.
OOMeH BeIECTB M MPEBpaIlCHUE YHEPTUU B KJIeTKe. JKU3HCHHBIA UK

KJICTKHU.
2 PasmHOxeHue opranu3mos. [losoBoe u Gecrionoe pa3MHOXKeHHE. Meio3. P, T
Opranusm. WnpuBuayansHOoe  pas3BuTue  opraHm3Ma. CXOACTBO  3apopblmiei

PasmHOXeHHe ¥ | mpencTaBuTeneil pasHbIX TPy IO3BOHOYHBIX KAaK CBHAETENLCTBO UX
WHAUBUAYAJIBHOC | 5BONIOLIMOHHOIO poAcTBa. VHAauBuAyanbHOE pa3BUTHE YEIOBEKa.
pasBuTHC PenponyktuBHoe  3m0poBbe.  IlocnencTtBust — BIMAHUS — alIKOTOJIA,
OpraHusma HHUKOTHHA, HAPKOTHUYECKUX BELIECTB, 3arpsA3HEHUS CpPeAbl HAa pa3BUTHE
YEI0BEKA.

3 OcHOBBl ~ yueHMS O  HACJIEACTBEHHOCTM U  HM3MEHYHBOCTH. v, P
3aKOHOMEPHOCTH N3MEHYHBOCTH. Hacnencreennas, WIH
TCHOTHUIINYECKas, HU3MECHYHBOCTD. Moau¢ukannoHHas, WIH
OCHOBBI TCHETHKN | HEHACJIEACTBCHHAs, M3MEHUMBOCTh. [ €HETHMKa dYeloBeKa. [ eHeTnka

U CENEKINH MEIUIMHA. MarepuanbHble OCHOBBI HACJIEJCTBCHHOCTH "
N3MECHYMBOCTH. ['€HeTMKa W OSBONIOIMOHHAs Teopus. [ 'eHeTmka
monmynsanuil.  OCHOBBI  CENEKIMM  PAcTeHWH,  JKUBOTHBIX U
MHUKPOOPTIaHU3MOB. BHOTEXHOJOTHs, €€ MOCTIDKEHHS M IEepCHEKTHBBI
pa3BUTHSL.

4 IIpoucxokaeHne W HadalbHbIE 3Talbl Pa3BUTHS JKU3HHM Ha 3emile. P, T
I'unoresst NIPOUCXOKIACHUA JKA3HU. N3y4yenue OCHOBHBIX
IIponcxoxneHue | 3aKOHOMEPHOCTEH BO3HUKHOBEHUS, PA3BUTHS U CYIIECTBOBAHUS JKU3HU

U pa3BUTHE Ha 3emise. YCIOXHEHHME >KUBBIX OPraHU3MOB B IIPOLIECCE 3BOJIIOLMH.
Ku3HU Ha 3emute. | VcTopus pas3BUTHS SBONIONMOHHBIX maei. EcrectBeHHBIl 0TOOp. Ponb
OBONIONMOHHOE | BOJIFOLUOHHOTO Y4EHUs B (bopMupoBaHuH COBPEMEHHOMU

pas3BuTHE €CTECTBEHHOHAyYHOM  KapTUHBI  MHpa. MukposBOTIOLUSL  H®
Makpo3BoJronusi. bruonorndeckuii mporpecc 1 OMOIOTUIECKUH perpecc.

5 AHTpomnoreses. Opoytouus npuMatoB. COBpEMEHHBIE THIOTE3BI O vV, T
[IpoucxokaeHne | MPOMCXOXKICHUM deJOoBeKa. JloKazaTelnbcTBa pPOACTBA UEJNOBEKA C
YeJI0BeKa MJICKOTIUTAIOIIMNMH ~ JKMBOTHBIMH.  OJTallbl  SBOJIOIMH  YEJOBEKa.

Yenoseueckue pacel. PoAacTtBO M €AMHCTBO  IPOUCXOXKACHHUSA
yenoBeueckux pac. Kpuruka pacusma.

6 OKonorus — HayKa O B3aMMOOTHOIICHUAX OPraHU3MOB MEXTy coO0H H v, P
OKpyXkaromieid cpemoil. buochepa — rmobanmpHas —9KocUCTEMA.
buomacca. KpyroBopor BakHEHIIMX OHMOTCHHBIX 3JEMEHTOB (Ha

OcHOBBI npuMepe yriepoja, asota W ap.) B Ouochepe. buochepa u uesosek.
9KOJIOTHH Usmenenns B Owmocdepe. I[locrmencTBus HEATEIHHOCTH 4YeJIOBEKa B

OKpYyatoIei cpene. BozaelcTBre MpoN3BOACTBEHHON ESTEIbHOCTH Ha
OKpYKaloIIyIo cpexy B o0nacTu cBoe Oyaymiel npodeccuu. DKoIoTHs
KaK TEOpeTHYecKass OCHOBA pAIMOHAIBHOTO IPHPOIONOIL30BAHUSI U
oxpansl npuponsl. Hoocdepa. IlpaBuna mnoBexeHus mogeld B
OKpyXalommel  mnpupogHoil  cpenme.  bepeskHoe — oTHOmEHHME K
OuosornyeckuM  oObekTaM  (pacTeHMSAM M JKHBOTHBIM M HX
coobIecTBaM) U X OXpaHa.

7 Buonnka Kkak OAHO W3 HampaBlIeHHH OHOJIOTMM W KHUOEPHETHKH. v, P
Paccmorpenue OHOHHMKON OcoOeHHOCTEH MOpP(]O-PHU3HOTOrUIeCKOi
buonuka OpraHu3anuu XUBBIX OPTAaHU3MOB U HUX HUCIIOJB30BAHUA JIA CO3MaHUA
COBCPHICHHBIX TEXHUYECKUX CHUCTEM U yCTpOI\/’ICTB 0 AaHaJIOoTuu C
JKHUBBIMH CUCTECMAaMMU..

[Ipumeuanue: T — TecTupoBanue, P — Hanmcanne pedepara, Y — ycTHbIil onpoc, KP — koHTpOpHAs paboTa

2.4.2. 3aHATHSA CEMMHAPCKOI0 THIIA

He npenycMoTpens!

2.4.3. IlpakTnyeckne u Ja00paTOpPHbIEC 3aAHATHUSA

®opma

Ne HaumenoBanue pasgena HaumeHoBaHHe NpaKTHYeCKHX (J1200paTOPHBIX) padoT rexymero
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KOHTPOJISt
1. (Pa3zmen 1. CpaBHEHHE CTPOSHHA KIETOK PACTCHUH M KUBOTHBIX v, JIP
Yuenue o KieTke ButaMuHbl, GepMEHTBI, TOPMOHBI U MX POJIb B OPTaHU3ME v, JIP
2. |Pazmen 2. WunuBuayansHOE pa3sBUTHE OpPraHU3Ma P, v
Opraamm. PazmHOXeHNE 1
WHMBAIYATBHOE PA3BHTHE Pa3mHOXkeHME opraHu3MoB Py
opraHusma ’
3 |Pasnea 3. Pemenue aneMeHTapHbIX TEHETUUECKUX 3a4a4
OCHOBBI T€HETHKH U CEICKIHU 1P, ¥
4 |Paznuen 4. MHoroo6pasue >xuBoro Mupa Ha 3emie Ip, v
TIpOHCXOKACHUE M PASBUTHE KUSHU B ie turioTesst 0 HPOUCXOKICHNUY KU3HH Ha 3eMire P. v
Ha 3emiie. DBOMIOIHOHHOE Pa3BUTHE >
5 |Pa3pmex 5. AHaNu3 1 OIICHKA PA3INYHbIX THIOTE3 TPOHCXOKICHHUS v JIp
ITpoucX0K/IeHHE YelOBeKa YenoBeKa ’
6 [Pa3nmex 6. PemieHne 9K0JIOTHYECKUX 3a1ad
OCHOBBI 9KOJIOTHH Ip, ¥
7 |Pa3ngen 7. buonuka EctecTBEeHHBIE M HCKYCCTBEHHBIE SKOCUCTEMBI CBOETO PaliOHa V. JIP
2.4.4. Coaep:xaHue cCaMOCTOATEIbLHO padOThI
Temamuxa peghepamos
. Kiterounas Teopust ctpoeHust opranu3MoB. VIcTopust 1 COBpEMEHHOE COCTOSIHUE.
. Hacnenctennas nndopmaius u nepeaaya ee U3 MOKOJICHUS B IIOKOJICHUE.
® HpaMaTI/I‘{eCKHe CTpaHUIIbI B UICTOPHUHN PA3BUTHA I'CHCTUKHU.
. Ycenexu COBpEMEHHOM T€HETUKH B MEJIULIMHE U 3JPABOOXPAHCHUMU.
. Uctopus pazBuTus 3BOIONUOHHBIX Uien 1o Y. JlapBuHa.
® «Cucrema IIpUpO AL K. Jlunnes u ee 3HaueHHne JJIA Pa3BUTHUA OHOJIOTHH.
® COBpeMeHHBIe MMpCaACTaBJICHUA O MCXaHNU3MaX U 3aKOHOMCPHOCTAX 3BOJIIOIUH.
. CoBpeMEHHBIE TPEACTABICHUS O 3apOXKIACHUM >KU3HU. PaccMOTpeHHe W OlEHKa
PA3JIMYHBIX TUIIOTE3 IMTPOUCXOKICHUA
. CoBpeMeHHBIM ATall pa3BUTHS YelioBedecTBa. YenmoBeueckue packl. OmNacHOCTH
pacuzma.
. Bo3neiicTBre yenoBeka Ha MPUPOAY Ha PA3JIUUYHBIX dTaax Pa3BUTHS YEITOBEUECKOTO
oOmiecTna.
. BrnusiHne okpykarouieit cpeasl U €€ 3arps3HEeHHs Ha pa3BUTHE OPraHU3MOB.
* Bnusaue KYypCHUA, ynOTpC6J'I€HI/I$I AJIKOroJIA M HApPKOTHUKOB POAWUTCIAMHU Ha
AMOpHOHANIBHOE pa3BUTHE peOEHKA.
. Buramunbl, ¢epMeHTH, TOPMOHBI U UX pOJIb B opraHusme. HapymieHus npu ux
HEJ0CTaTKe U U30BITKE.
. [IpyuuHbl ¥ TpaHULBl YCTOMYMBOCTH OMOC(EpPbl K BO3ACUCTBHUIO IESATEIBHOCTH
JIIOJIEH.
. brorneno3bl (3KOCHCTEMBI) Pa3HOTO YPOBHS M UX COMOJYMHEHHOCTh B TII00ATBHOU
sKocucTeme — ouocdepe.
® BI/IJIOBOG H 3KOJIOTUYECKOEC pa3Hoo6pa3He 6I/IOIICH0321 KaK OCHOBa €10 YCTOﬁQHBOCTH.
* IToBb11IEHIE MPOAYKTHUBHOCTH (1)OTOCI/IHTe3a B HCKYCCTBCHHBLIX 3JKOJOTMYCCKUX
CHUCTEMaAX.
® Pa3anunbie pxojornueckue mupaMuabl 1 COOTHOIMICHUSA OpPraHU3MOB Ha Ka)I(}IOﬁ ux
CTYIICHHU.
. [Iyth  moBbImeHUS  OMOJOTMYECKON  MPOAYKTUBHOCTHM B HMCKYCCTBEHHBIX
JOKOCHUCTEMaAX.
® Ponb MMPaBHUTCIbCTBCHHBIX U 06HICCTBCHHI)IX SKOJOT'NYCCKHUX OpFaHI/ISaHI/Iﬁ B

COBPCMCHHLIX PAa3BUTHIX CTpaHaX.
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. ParnmoHanpHOE HCIIONIB30BaHUE U OXpaHa HEBO3OOHOBIISIEMBIX PUPOTHBIX PECYPCOB
(Ha KOHKPETHBIX MPUMEPaXx).

. OnacHocTh T7100aNBHBIX HapylieHuil B 0nocdepe. O30HOBBIE «IBIPBD», KUCIOTHBIE
JOKJI1, CMOTH M UX TPEIOTBPAILEHUE.

. DKOJIOTMYECKUE KPU3HUCHI U 3KoJIorhdeckue KaracTpodsl. [IpenoTBpainenue ux
BO3HUKHOBEHUSI.

2.4.5. IlepeyeHb y4eOHO-METOAMYECKOT0 0O0ecTeYeH s I CAMOCTOSITEIbHOI padoThI
o0y4yaromuXxcs 1o AUCIHHUIJINHE

CamocrodarenpHass paborta oOyyarolmuxcs sBISE€TCA BakHeHIel Qopmoil yueOHO-
MO3HABATEIBHOTO MPOIecca.

OCHOBHas LIeJTb CAMOCTOSITEIBHONM pabOThI IPU W3YUYEHUH TUCHUTUIMHBI — 3aKPEIHTh
TEOPETUYECKUE 3HAHMS, TTOJIyYCHHbIC B X0 JIGKIIMOHHBIX 3aHATHIH, a Takke CPOPMUPOBATH
NPaKTUYECKUE HABBIKM TIOJTOTOBKH B 00J1aCTH OHOJIOTHH.

CamocrosTenbHas paboTa B IPOILIECCE OCBOCHUS AUCITUTIIMHBI BKIIIOYAECT:

-A3y4eHHE OCHOBHOM U JIOTIOIHUTEIHLHOM TUTEpPaTyphl IO KypCy;
-CaMOCTOSITENTbHOE N3YYCHNE HEKOTOPHIX BOPOCOB (KOHCIIEKTHPOBAHUE);

-paboTy € 3IEKTPOHHBIMU YU€OHBIMU PECYPCAMU;

-MU3y4eHUEe MaTEPUaJIOB MEPUOANMYECKON TIeYaTh, UHTEPHET PECYPCOB;
-TIOJITOTOBKY K TECTUPOBAHUIO;

-MIOJITOTOBKY K MPaKTUUYECKUM U J1aOOPATOPHBIM 3aHSATHSM,
-CaMOCTOSTEIILHOE BBITIOJTHEHUE JOMAIIHUX 3aJaHuH,

-TIOAITOTOBKY pedepaTa (I0KIaaa, 3cce) Mo OJHOM U3 mpobdiem Kypcea.

HaumenoBanme Ilepeyenb y4eOHO-MeTOAMYECKOr0 00ecnieYeHUsl AMCUMIIJIMHBI 110 BHINOJIHEHHMIO
pazaesa, TeMbl CaMOCTOSITEJbHOUH PadoThI
Pasnen 1. Kamenckuii, A.A. buonorus: O6mas 6uomorus. 10-11 kmaccer: yueOnux/ A.A. Kamenckuii,

Yuyenue o KieTke

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

Bepxomenmnesa, FO. bromorus ¢ ocHoBamu 3xonoruu: yaedHoe nocodue / FO. BepxomieHmena.
- OpenOypr: OI'Y, 2013. - 146 c. - [DOnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Paznen 2.
Oprasusm.
Pa3smHoOxeHuE U
UHIUBUYaIbHOE
pasBUTHE OpraHU3Ma

Kamenckuii, A.A. buonorusa: O6mas 6uomorus. 10-11 kmaccer: yueOHuk/ A.A. Kamenckuii,
E.A. KpuxcyHos, B.B. [Taceunuk.- M.: [Ipoda, 2015.- 368c.

Bepxomennesa, FO. bromorus ¢ ocHoBamu 3xonoruu: yaedHoe nocodue / FO. BepxomieHmena.
- OpenOypr: OI'Y, 2013. - 146 c. - [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Pa3nen 3.
OCHOBBI TEHETHKU U
CEJIEKIIMHI

Kamenckwuit, A.A. Buonorus: O6mas 6uonorus. 10-11 knaceer: yueOuuk/ A.A. KameHnckui,
E.A. KpuxcyHos, B.B. [Taceunuk.- M.: [Ipoda, 2015.- 368c.

Bepxomennesa, FO. bromorus ¢ ocHoBamu 3xonoruu: yaedHoe nocodue / FO. BepxomieHmena.
- OpenOypr: OI'Y, 2013. - 146 c. - [DOnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Pa3nen 4.
IIpoucxoxnenue u
pa3BI/ITI/Ie JKHU3HU Ha
3emite. IBOJIIOIMOHHOE
pasButne

Kamenckwuit, A.A. buosorusi: O6uias 6uonorus. 10-11 knacesr: yueOnux/ A.A. Kamenckui,
E.A. KpuxcyHos, B.B. [Taceunuxk.- M.: [Ipoda, 2015.- 368c.

Bepxomrenuesa, 0. bruosnorus ¢ ocHoBamu 3kosiorun: yueonoe nocooue / H0. Bepxomeniesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [DnexTpoHHbIA pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Paspea 5. Kamenckwuii, A.A. buonorus: O6mas 6uonorus. 10-11 kmaccer: yue6nnk/ A.A. KameHnckui,

[Ipoucxoxnenne E.A. Kpuxcynos, B.B. [Taceunuxk.- M.: [Ipoda, 2015.- 368c.

YCJIOBEKA Bepxomrenuesa, 0. bruonorus ¢ ocHoBamu 3kostoruu: yuebHoe nocodue / H0. Bepxomeniesa.
- OpenoOypr: OI'Y, 2013. - 146 c. - [DnexTponHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=259368

Pa3gen 6. Kamenckwuii, A.A. buonorusa: O6mas 6uonorus. 10-11 kmaccer: yuebnnk/ A.A. KameHnckui,

OCHOBBI DKOJIOTHH

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

Bepxomrenuesa, 0. bruosnorus ¢ ocHoBamu 3kosiorun: yueonoe nocoodue / H0. BepxomeHniesa.
- OpenOypr: OI'Y, 2013. - 146 c. - [DnexTponnsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368
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http://biblioclub.ru/index.php?page=book_view_red&book_id=259368
http://biblioclub.ru/index.php?page=book_view_red&book_id=259368

Kamenckwuii, A.A. buonorus: O6mas 6uosnorus. 10-11 knaccer: yueOnnk/ A.A. KameHckui,
E.A. Kpukcynos, B.B. [Taceunuk.- M.: [Ipoda, 2015.- 368c.

Pa3nen 7. buonuka Bepxomennesa, FO. buomorus ¢ ocHoBamu 3konoruu: yuebHoe nocobdue / FO. BepxomieHmena.
- OpenOypr: OI'Y, 2013. - 146 ¢. - [DnekTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_ red&book id=259368

Kpome mepeyucieHHbIX MCTOYHUKOB OOYYarOHIMICS MOXET BOCIOJIB30BaThCS
MOMCKOBBIMH CHCTEMaMHM ceTh VIHTEpHET 10 TEME CaMOCTOSITEIbHON pabOTHI.

Jlnst ocBOEHMSI JTUCHUIUIMHBI M CaMOCTOSTEIBHOTO BBINOJHEHUS MPETyCMOTPEHHBIX
y4eOHOM TporpaMMoi Kypca 3aJaHHil MOKET OBITh HCIIOJNIB30BAHO CleNylollee yueOHO-
METOJINYECKOE 0OeCTIeUeHNE:

- METO/IMYECKHE PEKOMEHIAINH K BBIIOJIHEHUIO TPAKTUYECKUX U Ja00paTOpHBIX padoT;
- METO/IMYECKHE PEKOMEHIAINH K CAMOCTOSITEIbHON padoTe.

Hauanom opranuzanuu o0o0il caMOCTOSTENbHON paboThl JAOKHO OBITH MPUBUTHE
HABBIKOB U YMEHHM T'paMOTHOM pabOThI ¢ y4eOHOM M HAYYHOU JIUTEpaTypoi. DTOT mpolece,
B IIEPBYIO OYEpPEIb, CBA3aH C HAXOXKICHHUEM HEOOXOJUMOW [Jisi YCHEIIHOIO OBIIAJEHUS
y4eOHBIM MarepuaioM JuTeparypoil. OOyuaromuics TOMKEH YMETh I0JIb30BaThCS
¢donaMu OMOIMOTEK U CIIPAaBOYHO-OMOIMOrpaduueCKUMHU U3IaHUSMHU.

3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

JIyis peanu3anuu KOMIIETEHTHOCTHOTO TOX0/1a MPEAYCMAaTPUBACTCS MCIIOIb30BaHUE
B Y4eOHOM MpOIECCe AKTUBHBIX W WHTEPAKTUBHBIX (OPM TPOBEICHUS AYAMTOPHBIX WU
BHEAYIUTOPHBIX 3aHATHA C 1EAbI0 (POPMUPOBAHHS W PaA3BUTHS MPOQPECCHOHATBHBIX
HABBIKOB 00 yJarOIIHUXCSI.

B mporecce nmpenogaBanus MPUMEHSIOTCS 00pa30BaTeIbHbIC TEXHOJIOTHH PAa3BUTHS
KPUTHUYECCKOTO MBIITUICHHS.

B yuebHOM miporiecce HapsIy ¢ TPaTUIIMOHHBIMUA 00pa30BaTEILHBIMU TEXHOJIOTHSIMU
UCTIOJIb3YIOTCS KOMITBIOTEPHOE TECTUPOBAHHE, TEMATHYECKHE MIPE3CHTAIUH,
UHTCPAKTUBHBIC TEXHOJIOTHH.
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3.1.00pa3oBaTe/ibHbIE TEXHOJIOTHMH MPH NMPOBEACHUM JIEeKIU

Ne HaumenoBanue Buanl npuMensieMbIxX 00pa3oBaTeIbHbBIX Ko
pa3nena pasnena TeXHOJI0T Hii yac
1 VY4eHue o KieTke AynuoBu3yanbHas TEXHOJIOTHS, 12
) KpYTJbld CTOI
2 OpranusM. PazMHOXEHNE U HHAUBUAYAIIBHOE AynuoBu3yanbHas TEXHOIOTHUS, 4%
) pa3BUTHE OpraHu3Ma IpoOJIEMHOE U3JI0KEHNE
3 OCHOBBI TEHETHKHU H CETICKIINU AynnoBu3yanbHas TEXHOJIOTHS, 8
) IpoOJIEMHOE U3JI0KEHHE
4 IIpoucxoxaeHue U pa3BUTUE KU3HU Ha AynuoBu3yanbHas TEXHOJIOTHUS, g+
) 3emue. IpoOJIEMHOE U3JI0KEHHE
5 IIpoucxoxkaeHue yenoBexa AynuoBusyanbHas TEXHOIOTHS, 4
) JIEKIUS - TUCKYCCUSI
6 OCHOBBI 9KOJIOTHH AynuoBu3yanbHas TEXHOJIOTHUS, g*
) KpYTJbld CTOI
AynuoBu3yanbHas TEXHOJIOTUS
7. buonuka YA y ’ 4+
npecc-KoHbepeH s
Hroro no xypcey 48
B TOM YHCJIC HHTEPAaKTHBHOE 00yueHme™ 16*

3.2.00pa3oBaTe/ibHbIe TEXHOJOTMU MPH NMPOBeIeHUN NMPAKTHYECKUX 3aHATHIA 1
J1a00paToOpHBIX padboT

Ne Tema 3ansTHA Buzpl npuMeHsieMbIX 00pa3oBaTeNbHbIX Kox
TEXHOJIOTUH uac

1 |JlaGoparopnas padora Nel Jluckyccust o TeopeTUYeCKUM BOTIPOCaM. 2
CpaBHEHHUE CTPOCHHA KJIETOK PACTEHUH U XKUBOTHBIX | BrimosmHeHne nabopaTopHOil paboTh

2 |JlabopaTopHas paGora Ne2 JucKyccHs Mo TEOPETUIECKUM BOIIPOCaM. 2
Burtamunbl, ¢epMeHTE, TOPMOHBI M WX pOIb B |BhimonHeHne mabopaTopHOH pabOTHI
OpraHu3Me

3 |[pakruyeckas padora Nel JIMCKyCCHs TT0 TEOPETUIECKAM BOTIPOCAM. 2*
WHunuBuyansHoe pa3BUTHE OPraHU3Ma Pemenne cuTyaTHBHBIX M IPON3BOJICTBEHHBIX

3a1a4

4 | IIpakTtuueckas padora Ne2 Juckyccust 1o TEOPETUYECKUM BOIIPOCAM. 2*

Pa3MHOkKeHHe OpraHn3MoB Pelenne cuTyaTuBHBIX M IPOU3BOJICTBEHHBIX
3ama4

5 |Ipaxrnyeckas padora Ne3 JIucKyccHst o TEOPEeTUIECKUM BOIIPOCaM. 4
Permenne aneMeHTapHBIX TEHETHUECKHX 3a7a4 Pemenne 3agay ManeIMu rpyniamMu

6 |Hpakruyeckas padora Ned Jluckyccust o TEOPETUIECKUM BOIIPOCaM. 2*
MHoroo0pasue >KHBOT0 MUpa Ha 3emile Pemenne 3agay ManeIMu rpyniamMu

7 |IlpakTuyeckas paéora NeS Juckyccust o TEOPETUIECKUM BOIIPOCaM. 2
Paznu4HbIe TUIIOTE3BI O IPONUCXOKACHUH )KU3HHU Ha Pemenne 3agay ManeIMu rpyniamMu
3emie

8 |JlabopatopHas padora Ne3 JIluckyccust o TeOpeTHIECKUM BOTIPOCaM. 2
AHanu3 ¥ OIleHKa Pa3NuYHbIX THIIOTE3 Brimonaenne mabopaTtopHOii paboTHI
MPOUCXOXK/ICHHS YeIOBEKa

9 |IIpaktuyeckasi padora Ne6 Jluckyccust o TeOpeTHIECKUM BOTIPOCaM. 4
Permenue skosnorndecknx 3a1au Pemenne 3agay MansIMu rpyniamMu

10 |J/IadopaTopHasi padoTa Ned Juckyccust o TeOpeTHYECKUM BOIpOcam. 2*
EcrecTBeHHBIE M HCKYCCTBEHHBIE 3KOCHCTEMBI CBOETO | BhImosHeHue 1abopaTopHOit paboTh
paifoHa

Hroro no xypcey 24

B TOM YHCJIE HHTEPaKTHBHOE 00y4yeHue™* 8*
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4. YCJIIOBUA PEAJIM3ALIMU TPOT'PAMMBI INCHUTIJIMHBI

4.1. Mamepuanvno-mexuuueckas 6aza, HeoOX00UMAas 071 OCYULECMB/ICHUS
obpazoeamenbHo20 npoyecca no OUCUUnIUHe
Peanuzanus yueOHolt mucruruinabl buonorus tpeOyer Hamuuus yueOHOro kaOuHeTa
JUTSI TIPOBEICHUS TEOPETUUECKUX, PAKTUUECKUX 3aHITHI U 1a00paTOpHBIX padoT.
Peanmu3anus y4eOHOW AMCHUIUIMHBI OCYIIECTBISIETCS B CIIEIUAIBHO 000pYIOBAaHHOM
KabuHeTe bruosiornu, KOTOpbIil BKIIOYAET B ce04:
MYJIbTUMEUA KOMIUIEKT (MYJIbTUMEIUAIIPOCKTOP U DKPaH),
KOMIIBIOTED,
JIOCKa y4ueOHas,
yaeOHast MeOeb.

YuedHO-MeToAnYecKoe odecreueHne

Pabouas yueGHas nporpamMma

YueOHUKH

Mertonnueckue pazpaboTKu K 3aHITHIM
JnmakTiyeckuid pa3gaTOYHbIN MaTepral
Kaprouku-3aianus, TeCTOBbIC 3a/IaHUS
JleMoHCTpaIMOHHbBIE MaTepualbl (MyJIbIUMEIUITHBIC TTPE3EHTAIIUH, BUICO(DUITHEMBI)
KomruiekT yueOHO-HATIAIHBIX TOCOOuH 110 OMoI0TUN
Komruiekt nopTpeTroB 61010roB

KoMIUIeKT 1eMOHCTPAIIMOHHBIX TPHOOPOB

KoMIIeKT 351eKTpOHHBIX Y4EOHBIX TOCOOUiA

4.2 Ilepeuenv HeoOX00UMO020 NPOPAMMHO20 0OecneuenHus

1. 7-zip (muen3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (numen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (sumen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (muniensus - http://www.openoffice.org/license.html)
5. Free Commander (iuueH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%hb7%d0
%b8%d1%38f/)

6. Google Chrome (yiuuen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo60aHOM J0CTYTIC)

8. Mozilla Firefox_(muniensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHBb OCHOBHOM 1 g[OHOJIHI/ITE.JII)HOfI YUYEBHOM
JUTEPATYPBI, HEOBXOJUMOM AJIs1 OCBOEHUS JTUCLHUIIJINHBI

5.1. OcHoBHas JuTEpaTypa

1. buonorus: yue6nuk u npaktukym s CI10 / B. H. Speirun [u ap.] ; mox pea. B. H.
ApeiruHa. — 2-¢ u3a. — M. : U3gatensctBo FOpaiit, 2017. — 453 ¢. — URL:
https://biblio-online.ru/viewer/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC#page/l

2. Kamenckuii, A.A. buonorusi: O0mas 6uonorus. 10-11 knaccel: yue6Huk/ A.A.
Kamencknii, E.A. Kpukcynos, B.B. ITaceunuk.- M.: JIpoda, 2015.- 368c. [l
3. Kamenckuii, A. A. buoaorusi. O6mas 6uosiorus. 10-11 xmacce! [Tekct] : yueOHUK /

A. A. Kamenckwuit, E. A. Kpukcynos, B. B. [laceunuk. - 6-¢ u3., ctep. - Mocksa : JIpoda,
2018. - 368 c. 28

4, O6mmas 6momnorus : yue6Hoe nocodue / C.M. KonecankoB. — Mocksa : KnoPyc,
2018. — 288 ¢. — s CITO. — ISBN 978-5-406-06119-0. — URL:
https://www.book.ru/book/927653/view2/1

5.2. lonoJTHUTE/IbHAS JIUTEPaTypa

1. Tepemos, A. B. buonorus. buonorndeckne cucremsl u mporeccel. 10 kiacc.
VYrinybnennsiit ypoBenb: yueOnuk / A. B. Tepemos, P. A. IleTpocosa. - 5-e uzz., ctep. -
Mocksa : Muemo3suHa, 2015. - 399 c. I

2. Tepemos, A. B. buonorus. buonorudeckue cuctemsl u mmporiecchl. 11 kiacc.
VYrinyonennsiit yposenb / A. B. Tepemos, P. A. Ilerpocosa. - 5-¢ u3n., crep. - Mockaa :
Muemosuna, 2015. - 400 c. B

1. Orroukwit, I'. T1. EctecTBO3HaHUE : yueObnuk u npaktukym st CI1O / T'. T1. OTronkuii ;
nox pea. I'. H. Ky3bmenko. — M. : U3narenbcTBo FOpaiit, 2018. — 380 c. —URL:
https://biblio-online.ru/book/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A

2. H.C. Ilypsimesa, C.A. Cnaakos, B.. CuBorna3zos,- M.: JIpoda, 2016.-334c.

3. buonorus : yuebnuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KnoPyc, 2018. —
424 c. — CIIO. — ISBN 978-5-406-06062-9. — URL:
https://www.book.ru/book/927655/view2/1

4. CwmupaoBa, M. C. EctecTBo3HaHUE [ DNEKTPOHHBIN pecypc]: YICOHUK U MTPAKTUKYM IS
CIIO / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupraoBa. — M. : 3narenbcTBO
FOpaiir, 2016. — 363 c¢. - URL: https://biblio-online.ru/viewer/DABC105B-3C8A-41D2-
87C8-DF9A5014641A4#/

5. EcrtectBo3HaHue [ DnekTpoHHBIN pecypc]: yueoHoe mocodue / T.I1. Tpymmna, O.E.
Caenko, O.B. Apytionsa. — Mocksa : KauoPyc, 2017. — 364 ¢. — CIIO. - URL:
https://www.book.ru/book/921621/view2/1

5.3. [lepuoguveckue u31aHus

1. M3Bectus Boicinx yueOHbIX 3aBeaeHmid. CeBepo-KaBkaszckuii pernoH.

Cepus: EcrectBennbie Hayku - HaydHas anekTpoHHast Ou0anoTeka «eLIBRARY.RU. -
URL.: http://elibrary.ru/title_about.asp?id=7362

1. BectHuk Anpireiickoro rocygapctBeHHoro ynusepcurera. Cepus 4: EcrecTBEeHHO-
MaTeMaTH4ecKue 1 TexHuueckue Hayku- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351
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2. Cpennee npodeccuoHanbHOE 00pa30BaHUE
3. TIpodeccuonanpHoe oOpazoBanue B coBpeMeHHOM Mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

5.4. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CETH
«HTEepHET», HEOOXOTUMBIX /1JI51 OCBOCHH S TN CUMILINHBI

DBC «Yuusepcuterckas oudmuoreka ONLINE». — URL: wwwe.biblioclub.ru
ObC m3narenscrBa «Jlans». — URL: https://e.lanbook.com

3BC «lOpaiit». — URL.: http://www.biblio-online.ru/

9BC «BOOK.ruy https://www.book.ru

3bC «ZNANIUM.COM» www.znanium.com

OnextpoHHbIi kaTanor HayuyHoii 6ubnnorexku Kyol'y. —

URL http://212.192.134.46/MegaPro/Catalog/Home/Index

7. OnektponHas oubnmoreka «M3narensckoro goma «['peOEeHHUKOB -
URL:www.grebennikon.ru

8. Hayunas snextponnas 6ubnuorexa (HOb) «eLibrary.ruy. -
URL.:http://www.elibrary.ru

9. Bassl nanusix kommanuu «ct Bero». - URL:http://dlib.eastview.com

10.  Jlexropuym TB». - URL.: http://www.lektorium.tv/

11. HamumonanpHas snekTpoHHas ouommoreka «H3by». - URL:http://H36.pd/

12. KubGepJlennnka: Hay4Has snekTponHas oudmuoreka. — URL: http://cyberleninka.ru/

13.  EawHoe oKHO J0cTyIa K 00pa3oBaTeIbHBIM pecypcam : deaepaibHas MC
cBoboaHoro gocryna. — URL: http://window.edu.ru.

14.CnpaBouno-npaBoBas cuctema «Koncymnprant [Iimroc» - URL http://www.consultant.ru
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http://e.lanbook.com/journal/element.php?pl10_id=2399
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpqMUlILUNsOXlkUGtEQkctMEE3Y0hfbjlTcmRUbnZobERKYUFNXzgtNUtlamhsbXZHQjF1VjF0Z3RxenA3Sk1sZ3NEdUNiczQ1TFk&b64e=2&sign=a7a1e881e7543d702d6f72a71ac77e86&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpCeU9LMFpPYXhhNUdUQVN5NzdtRmNPR0VaX25DSnRER3hsWVYtVFhjMjlMdE10YVdXa3h0UHVnXzA5TmdfWXNMalEwOU5JUnNlWEJIRUJDbDhocWJQQQ&b64e=2&sign=6f0cb1ba3d71fb799ffa05ae0acc38c3&keyno=17
http://www.book.ru/
http://znanium.com/catalog.php
http://212.192.134.46/MegaPro/Catalog/Home/Index
../www.grebennikon.ru
http://www.elibrary.ru/
http://dlib.eastview.com/
http://www.lektorium.tv/
http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOIWYECKUE YKA3ZAHUS JIJISI OBYUAIOIINXCS IO OCBOEHMIO
TUCHMIIIAHEBI

Hucuunnuna «buonorus» HalleieHa Ha T[OJy4YeHHE 3HAHUW B  o0nacTu
€CTECTBEHHOHAYYHBIX TUCIIUTUINH.

C TOYKHM 3pEeHHUsS UCIHOJIb3YEMbIX METOAOB JICKIIMH MOJPA3ACISIOTCS CIIECTYIOIINM
obOpa3zom: nH(PpOPMALIMOHHO-00BICHUTENIbHAS JICKIIUS, TOBECTBOBATEIbHAS, JIEKIUsI-0ecea,
npoOyieMHast JTEKIUS U T. [I.

OOyuyeHne  CTYIAEHTOB  OCYIIECTBISIETCS IO  TPAAUIIMOHHONM  TEXHOJIOTHH
(JIEKIIMOHHBIA MaTepuasl, TPAaKTHYECKHEe W JaOOpaTOpHBIE 3aHATHS, CAMOCTOSTEIHHBIC
paboThI) C BKIIIOUEHHEM UHHOBAIIMOHHBIX 3JIEMEHTOB.

YcTHOE u3NoXKeHHue y4yeOHOro maTepuaia Ha JICKIIMH JOJKHO KOHCIEKTUPOBATHCS.
CaymaTh JeKIHI0 HYXHO YMETh — MOJACPKUBAaTh CBOE BHUMAaHHE, MOHITh U 3alIOMHUTH
YCIIBIIIIAHHOE, YJIOBUTH TMay3bl. B mporecce M310KeHUs MpenoiaBaTeneM JeKIUU CTYACHT
JOJKEH BBISICHUTH BCE HETOHATHBIE BOIPOCHI. 3alMCHIBATh COJEpKaHUE JIEKIUU HYXKHO
00s3aTeNIbHO — 3aMMCH TOMOTAIOT MOAIeP)KHUBAaTh BHUMAaHKE, CIIOCOOCTBYIOT TOHUMAHUIO U
3aIIOMHUHAHUIO YCIBIMIAHHOTO, TPUBOIUT 3HAHUE B CHCTEMY, CIYXKAT OMOPOH I Tepexo/ia
K OoJiee TITyOOKOMY CaMOCTOSITEIEHOMY H3yUEHHUIO TTPEIMETA.

MeTtonuyeckue peKOMEHIalliy M0 KOHCTIEKTHPOBAHUIO JICKIU:

— 3alHCh JIOJDKHA OBITH CHUCTEMHOM, MPENCTaBISATh COOON COKpaIIEHHBIA BapUaHT
JIEKIUU Tpernoaasareis. HeoOxoaumo ciymars, 00 yMbIBaTh M 3alMCHIBATH OJJHOBPEMEHHO;

— 3amuch Benércs O4YeHb OBICTPO, YETKO, IO BO3MOXHOCTH KOPOTKUMU
BBIPKEHUSIMU;

— HE TpeKpamias CIynarh MpenoaBaTelis, Hy)KHO 3allMChIBaTh TO, YTO HEOOXOIMMO
yCBOHTH. Henb3s 3amuchIiBaTh Cpas3y K€ BBICKA3aHHYIO MBICIH MPEIOIABaTelIs, CIeAyeT eé
MOHSTH M TMOCTE ITOTO KPaTKO 3amucarhb CBOMMHM CIIOBAaMH WJIM CJIOBaMH IpENojaBaTelis.
Baxno, yToOBI B Hell He OBLJI MOTEPSTH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, JIaThl, HA3BaHMUSI, BEIBOJIBI, ONIPE/ICIICHHS 3aITUCHIBAIOTCS TOUHO;

—cieyeT OoOpaTuTh BHMMaHHME Ha OQOpMIICHHME 3amucu Jekuuu. [lms kaxmoro
npeaMeTa 3aBoAuTCs 001mas TeTpaab. OTIMYHBIM OT OCTABHOTO IBETA CIIEYET BBIICISATH
OTJENIbHBIC MBICIIM W 3arojIOBKH, COKpallaTh OTJCIbHBIC CJIOBA W TPEIJIOKCHUS,
UCIIOJIb30BaTh YCJOBHBIC 3HAKW, OYKBBI JIATHHCKOTO W TPEYECKOTO al(aBUTOB, a TaKKe
HEKOTOpbIE MPUEMBI CTEHOTPa(QUUECKOTO COKPAIIICHHSI CIIOB.

[IpakTudeckue 3aHATHS 10 TUCHUTITNHE « BHOTOTHS» TPOBOASTCS 1O CXEME:

- YCTHBIHU, JINOO MUCbMEHHBIN OMPOC 110 TCOPUH B HAYaJIC 3aHATHUS;

- pelICHHE MPaKTUYCCKUX 3a1a4 MTOCTABJICHHBIX MEPE]T CTYICHTOM;

- WHANBUAYaJIbHbIC  3aJaHUsl 7S TMOATOTOBKM K  NPAKTHYECKUM U
1a060paTOPHBIM 3aHITHSIM.

[{eap MpakTUYECKOTO 3aHATHS - HAYYUTh CTYACHTOB NPUMCHSTH TCOPETUYCCKUE
3HAHMS MPU PEIICHUN MPAKTUYCCKUX 3a/1a4 Ha OCHOBE PeabHBIX JTaHHBIX.

Ha npakTudeckux 3aHsITHSIX MPEo0IaatoT CIeAYIOMNEe METO b

—  BepOayibHBIE (MMPEOOIATAIOIINM METOJOM JIOJKHO OBITh OOBSICHEHHE);

- NpaKTUYeCKue (MUChbMEHHBIC 3/IaHUsA, IMOATOTOBKAa pedepaToB, 3aJaHUSA C
ucnons3zoBanuem [1K u mp.)

BaxxHBIM 17151 CTyZIeHTa SIBIIIETCS YMEHHE PAIlMOHAIBHO MOAOUpaTh HEOOXOAMMYIO
y4eOHYI0 JIUTepaTypy W YMEHHE TIOJIb30BAaThCS MPHOOPETCHHBIMU MPAKTUYECKUMU
HaBbIKAMU TpU paboTe C MNporpaMMHBIMEH cpeacTBaMu. OCHOBHBIMHU JINTEPATYPHBIMH
HUCTOYHUKAMH SIBJISTFOTCSI:

— Oubnuoreunsie Gpouasl punmnana Kyol'y;

— DJICKTPOHHAsI OMOTMOTEYHAs! CUCTEMa « Y HUBEPCHUTETCKass OMOIMOTEKa OH-JTaH;
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— 3JIeKTpOHHAas O6ubnanoreyHas cucrema MznatensctBa «Jlanby.

ITouck kHuUr B OHOIMOTEKE HEOOXOIMMO HAYMHATh C HM3YYEHHUS IPEIMETHOro
Karajora M CO3/laHusl CIMCKA KHHUI, IOCOOMH, METOAMYECKMX MAaTepHalloB IO TeMe
U3YYCHHUS.

[IpocMOTp KHHUTM HAYMHAETCSl C TUTYJIBHOTO JIUCTA, CIEAYIOUIETrO IOcie OOJIOXKKH.
Ha HéM 00bIYHO MOMEIAOTCsl BCE OCHOBHBIE JAHHBIE, XapaKTEePU3YIOIe KHUT'Y: Ha3BaHUE,
aBTOp, BBIXOJHBIEC JAHHBIE, TaHHbIE O MepeusgaHuu u T.4. Ha obopore TuTynbHOrO nucTa
JNA€Tcsl aHHOTalUsA, B KOTOPOM YKa3bIBAE€TCS TEMAaTHKa BOIPOCOB, OCBEIIEHHBIX B KHUTE,
onpezensercs Kpyr 4uTaTeslel, Ha KOTOPbI OHA pacCuMTaHa. boJsblloe 3HAaYEHHE MMEET
NPEIUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT YMTATElIsl C JIMYHOCTHIO aBTOpPA, HCTOpUEH
CO3JaHMsI KHUTH, pacKpbIBaeT cojepkaHue. I[IpounB mnpenucioBue M MOJIYy4UuB o0OIIEe
OpPEJCTAaBIEHUE O KHUTe, cleayeT oOpaTHTbci K orjaBieHuto. OriaBieHue KHUTU
3HAaKOMHUT 00ydaeMoro ¢ COAEpKaHWEM M JIOTHYECKOH CTPYKTypOll KHMIH, IMO3BOJISET
BbIOpaTh HY)KHBIM MaTepuan Uil u3ydeHus. ['0J W31aHus KHUTHU MO3BOJSET CYIUTh O
HOBM3HEe MaTepuana. Yem wyamie KHUra WH31a€Tcsi, TeM OOJIbLIYI0 LEHHOCTh OHa
npeacTasisieT. B kHure Moryr ObITh HpHUMEYaHHs, KOTOpPbIE COJAEpXKaT pa3IuyHbIe
JOTIOTHUTENbHBIE CcBeAeHus. OHU MeyaTaloTcsd BHE OCHOBHOIO TEKCTAa W Pa3bACHAIOT
oTnenbHble BOmpockl. llpenmeTHpie u andaBUTHBIE yKa3aTeldd 3HAYUTENIBHO OOJIEryaror
NOBTOPEHUE M3JI0KEHHOTO B KHUIE MaTepuana. B KOHIIE KHUTM MOXET pacloyiaraTbes
BCrioMorarenbHblil Marepuai. K Hemy OOBIYHO OTHOCSTCS HMHCTPYKLMH, IPUIIOKEHHUS,
CXEMbl, CUTYallHOHHBIE 3a/1a4H, BOIIPOCHI JJI1 CAMOKOHTPOJIS U T.1.

JUis JTydiero mpeicTaBieHHs M 3allOMHHAHMs Marepuaja IejaecooOpa3HO BECTH
3allACH Y KOHCIEKTHI Pa3JIM4YHOIO CONEPKAHMS, @ UMEHHO:

— MIOMETKH, 3aMEYaHus, BblJIEJICHUE INIABHOTO;

— IJIaH, TE3UCHI, BHITUCKH, IUTATHI;

— KOHCIIEKT, paboyas 3anuch, pedepar, J0KIad, IEKIHs U T.J.

YuraTh y4eOHUMK HEOOXOAMMO BJIYMUYHMBO, BHHMATEJIbHO, HE IPOIyCKas TEKCTa,
CTapasch MOHATh KaXAyl (paszy, OIHOBPEMEHHO pa3Oupas MpUMeEpbl, CXEMbI, TaOJIHUIIbI,
PHUCYHKH, IPUBEAEHHBIE B YUeOHUKE.

OnHUM U3 BaXXHEHIINX CPEJICTB, CIOCOOCTBYIOUIMX 3aKPEIJICHUIO 3HAHUH, SIBIISIETCS
KpaTKas 3aluch MPOYUTAHHOTO MaTepHualia — COCTaBJIeHHE KOHcnekTa. KoHCHekT — 3To
KpaTKOE€ CBSI3HOE W3JIO)KEHHE COJIEP)KaHMUSI TEeMbl, y4yeOHHMKAa WM €ro 4yacT, O0e3
MoJIpOOHOCTEH M BTOPOCTENEHHBIX neTaneld. [lo cBoel CTpyKType M MOCIeI0BaTeIbHOCTH
KOHCIIEKT JOJKEH COOTBETCTBOBATH IUIaHy yuyeOHHKA. [103TOMy BakHO CHadaja COCTaBUTH
IUIaH, a MOTOM IMcaTh KOHCIEKT B BHUJE OTBETa Ha BOMNPOCHl IulaHa. Ecin yyeOHHK
pa3znenéH Ha HeOOoJIbIINE 03arjlaBJICHHbIE YaCTH, TO 3ar0JIOBKM MOXKHO PaccMaTpUBaTh Kak
INYHKTHl IUIAHA, a M3 TEKCTa KaXJOW YacTu cIeAyeT 3amlucarb T€ MBICIH, KOTOpPbIE
PacKpBIBaIOT CMBICT 3ar0JIOBKA.

TpebGoBaHMs K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTh, 11€JIECO00PA3HOCTh KaXK0T0 3allMChIBAEMOTO CJI0BA;

— COIEpP)KaTeNbHOCTh 3allMCH - 3allMChIBAEMBbIE MBICIH CJeayeT (OopMyIupOBaTh
Kparko, HO Oe3 yiiep6a s cMbiciia. O0bEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIE 3Y4aeMOro
Tekcta B 7-15 pas;

— KOHCIIEKT MOXKET OBITh KaK MPOCTBIM, TaK U CIOKHBIM IO CTPYKType — 3TO
3aBUCHUT OT COICPKAHUS KHUTH U LU e€ U3yUyeHHsl.

MeTtonuyeckrue peKOMEHAalUU M0 KOHCTIEKTUPOBAHUIO:

— IpEekKIe 4YEeM HadyaTh COCTABIATh KOHCIIEKT, HYXHO O3HAaKOMMTBCS C KHUIOH,
NPOYUTATH €€ CHayasa 10 KOHI[A, MOHATh MPOYUTAHHOE;

— Ha OOJOXKKE TETpaau 3alKChIBAlOTCS HA3BaHUWE KOHCIEKTUPYEMOW KHUTH U UMS
aBTOpA, COCTABJIAETCS IUIAH KOHCIIEKTUPYEMOTO TECTA;
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— 3amMcH JIydlle JeNaTh MpU NPOYTEeHHMH HE OJHOro-IBYyX al3aleB, a Ieloro
naparpada Wi IJaBbl;

— KOHCHEKTUPOBAaHUE BEIETCA HE C LIETbI0 MMETh OMNpPENENEHHBIN 3amucH, a Jyis
Ooyee MOJIHOTO OBJIAJEHUSA COJAEP)KAaHUEM H3y4aeMOIo TEKCTa, IO03TOMY B 3alHCAX
OTMEYaeTcs U BBIJEISIETCS] BCE TO HOBOE, MHTEPECHOE U HYXKHOE, YTO 0COOEHHO MPUBIIEKIIO
BHUMAaHUE;

— Moclie TOro, Kak CJellaHa 3allich CcoJep)KaHusd maparpada, IJaBbl, CIEAyeT
nepeynTarhb e€, 3aTeM CHOBa 00paThCsl K TEKCTY U MIPOBEPUTH ce0sl, MPABUIHLHO JIU U3JI0KEHO
coJiepKaHue.

TexHnka KOHCIEKTUPOBAHUSL:

— KOHCTIIEKTUPYS KHUTY OOJIBIIIOT0 00hEMA, 3aMKCh CIEIYeT BECTU B OOIIEH TeTpaau;

— Ha KaXJI0M CTpaHHIle cjleBa OCTABJSAIOT MOy MHpUHON 25-30 MM [uis 3anucu
KOPOTKHX IMOJ13aT0JIOBKOB, KPAaTKUX 3aMEUYaHU, BOIIPOCOB;

— Ka)<J1asi CTaHUIIA TETPAId HyMepyeTcs;

— JJIA TIOBBIIICHUS] YATAEMOCTU 3allMCH OCTABIISIOT MHTEPBAJbl MEXKIY CTPOKaMH,
ab3ariamMu, HOBYIO MBICITh HAQUMHAIOT C «KPACHOM» CTPOKH;

— TIPU KOHCIEKTUPOBAHUU IIHPOKO WCHONB3YIOT pa3IUYHbIE COKpAIICHUS U
YCJIIOBHBIE 3HaKH, HO HE B YHIEpO CMBICIY 3amuCcaHHOTO. PexoMeHayeTcsi MPUMEHSTh
oOIIeynoTpeOuTeNbHbIE  COKpallleHusi, Hampumep: M.0. — MoxeTr ObITh, TrOC. —
rOCYIapCTBEHHBIH; /1.0. — TOJKHO OBITh | T.1I.

— HE CJIEyeT COKpallaTh UMEHA U Ha3BaHUs, KPOME OYEHb YacTO MOBTOPSIOIINXCS,

— B KOHCIIEKT€ HE JIOJDKHO OBITh MEXaHWYECKOTO TEepeNHChIBaHUSA TeKcTa 0e3
MPOAYMBIBAHHS €TO COJIEPKAHMS U CMBICIIOBOTO aHAIIN3A.

Pedepat - mpoaykT camMocTOsTENbHON paboThl CTYJAEHTA, MPEACTABIAIOMNN cO00M
KpaTKOE W3JI0)KEHHE B TMHCHbMEHHOM BHUJE IMOJYYCHHBIX PE3yJbTaTOB TEOPETUYECKOTO
aHalli3a OMpeJeNIeHHON HaydyHOll (y4eOHO-MCCIIeIOBaTeNbCKOM) TEeMbl, TIJI€ aBTOP
PacKphBIBAET CYTh MCCIEAYEMOW MPOOJIEMBI, IPUBOIUT PA3IUYHBIC TOYKH 3PCHHS, & TAKKe
COOCTBEHHBIE B3IJISAbI HA HEe.

TpeOoBanusi K HamUcaHWIO pedepara

Pedepar mo pmaHHOMYy Kypcy SBISETCS OJHMM W3 METOJOB OpTaHHU3AINU
CaMOCTOSATEIbHON PabOThI CTY/ICHTOB.

Tembl pedepaToB SIBISIOTCS JTOMOJHUTEIBHBIM MaTepUATIOM JJI W3YYCHHs JAHHOM
JTUCIUTUIAHEL. Pedepar oneHnBaeTcs B 0JiH 0aJl1 B OIICHKE UTOIOBOT'O dK3aMeHa/3a4eTa.

Pedepar gomkeH OBITh TMOATOTOBJICH  COTJACHO  TEMe, NPEIOKECHHOM
IPEI0/1aBaTEeNIEM.

JlomyckaeTcsi caMOCTOATENbHBIN BBHIOOP TeMbl pedepara, HO MO COIVIACOBAHUIO C
NIPETIO/IaBaTEIIeM.

Jlns  Hamucanusi pedepara CTYAGHT CaMOCTOSTENIBHO TOIOHMPAET UCTOYHUKH
uH(pOpMalUK 1O BBHIOPAaHHOW TeMe (MuTeparypa ydeOHas, MepuoauyecKas W MHTEPHET -
pecypchl).

O6nbem pedepata — He meHee 10 cTpanul hopmarta A4.

Pedepar nomkeHn nMeTh (TUTYIBHBIN JUCT, COIEPIKAHUE, TEKCT JOJDKEH OBITh pa3ouT
Ha pa3zeibl, COTJIACHO, COACP)KAaHHWsS, 3aKIIOYEHHE, CIHMCOK JIMTEepaTypbl He MeHee 5
HUCTOYHHKOB)

Ob6cyxnenne TeM pedepaToB TPOBOMUTCS HA TeX MPAKTHYECKUX 3aHATHSIX, I10
KOTOPBIM OHM pachpeienieHbl. JTo sBiseTcs 00sA3aTenbHbIM TpeOoBaHueM. B ciydae He
npeacTaBieHuss pedepara, COTNIACHO, YCTaHOBJIEHHOTO Tpaduka (0e3 YBOKHUTEIHHOU
NPUYHHBI), CTYJCHT 00s3aH MOATOTOBUTH HOBBIN pedepart.
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Wudopmarmst mo pedepaty He MobkHA mpeBbimate 10 muHyT. BbICcTynmarommii
JOJDKEH TOJTOTOBHTH KpaTKWE BBIBOJABI IO TeMe pedepata s KOHCIEKTHPOBAHUS
CTYICHTOB.

Cnaua pedepara npernoaBaTennto o0s3aTeIbHa.

7. OHEHOYHBIE CPEJICTBA JUISA KOHTPOJIA YCIIEBAEMOCTH
7.1. IlacopT (pOH/IA OLIECHOYHBIX CPEACTB

KonTposunpyemble pa3aeiibl (TeMbl) JMCHUIITHHbI HanMeHoBaHMe OLIECHOYHOI'0
cpeacTBa
VY4eHnue o KIeTke VYcTHbll onpoc
TecTupoBaHue
OpranmsM. PasMHOXeHHE 1 HHANBUIYaIbHOE Pa3BUTHE OPTaHU3Ma Pedepar
TecTupoBaHue
OCHOBBI TEHETHKHN U CEJIEKIINU VYcTHbll onpoc
Pedepar
[IpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emiie. DBOIIOIMOHHOE Pedepar
pa3BuTue TectupoBaHue
IIpoucxoxacHue denoBeka YcTHbli onpoc
TectupoBaHue
OCHOBBI IKOJIOTUH VeIl onpoc
Pedepar
buonuka VeIl onpoc
Pedepar

KoHTpons ©u oOlleHKa pe3ylnbTaTOB OCBOCHHS Y4YEOHOW AMCHMIUIMHBI OCYIIECTBISETCS
IpernojaBaTesieM B Ipoliecce MPOBEACHUS MPAKTHYECKUX 3aHSATUH U CaMOCTOSTEIBHBIX
paboT, TECTUPOBAHUS, a TAKKE BBIMIOJHEHUS] OOYUYaIOIIMMUCA WHIUBHUAYAJIbHBIX 3aaHH,
MPOEKTOB, UCCIICTOBAHUMN.

7.2. Kpurepuu OeHKHM 3HAHUI
Kontponr u oImeHka pe3ydbTaTOB OCBOCHHS  y4eOHOW  JUCIHUTIIUHBI

OCYILIECTBIISIETCS TpEINojaBaTeieM B NpoIecce MPOBEACHUS MPAKTHUECKUX padoT,
TECTUPOBAHHUSA, COOECEOBAHMS IO Pe3yJibTaTaM BBIMOJIHEHUs JabopaTopHBIX padoT, a
TaKKe pelIeHUsl 3aJiad, COCTABJICHHUS paO0O4YuX TaOJIUI] M TMOJATOTOBKH COOOIICHUH K
YPOKy. 3HaHUS CTYAEHTOB Ha MPAKTUYECKHX 3aHATHSIX OLEHUBAIOTCS OTMETKaMH
«OTIIMIHOY, «XOPOIIOY», KyTOBICTBOPUTEIEHO» U «HEYTOBICTBOPUTEIIEHO.

YcrHbIiE ONpOC. YCTHBI OTBET — JTO PAa3BEPHYTBIM paccKa3, BKIIOYAKONIUN
TEOPETHUECKUE MaTepHalibl U MPHUMEPHl UX MPUMEHEHHUS. Y IOBIETBOPUTENbHAS OIEHKA
CTaBHUTCA, €CIIM CTYACHT JAEMOHCTPUPYET HErNyOOKHEe TeOpeTHYecKHe 3HAHUS, MPOSBISIET
cnabo copMUpOBaHHBIC HABBIKM aHAIN3A SBJICHUN M MPOLECCOB, HEJOCTATOUHOE YMEHHE
JIeNaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOIUTH MMPUMEPHI, TTOKA3bIBAECT HE TOCTATOYHO
cBOOOHOE BIIAZICHUE MOHOJOTHYECKOM pedbio, TEPMHUHOJOTHEH, JIOTMYHOCTBIO U
MOCJIeIOBATEIbHOCTRIO M3JIOKEHUS, JIeNaeT OIIMOKH, KOTOPhIE MOXKET HCIPABUTh TOJIBKO
NIPU KOPPEKITUH MPEToIaBaTeseM.

Pedepar. IIpoaykT camocTosITeIbHOM PabOTHI CTYAEHTA, MPEACTABIAIOMIMN COOOM
KpaTKoe MH3JI0)KEHHWE B TMHCbMEHHOM BHJE IOJYYEHHBIX pPE3yJbTaTOB TEOPETUYECKOTO
aHajM3a ONpeAeTCHHOW Hay4yHOW (y4eOHO-MCCIeNOBAaTeNbCKOM) TEMBI, TA€ aBTOP
PacKphIBaeT CyTh MCCIEAYEMOU MPOOJIEMBI, IPUBOJUT PA3IMYHBIC TOYKH 3PCHUS, a TaKKe
coOcTBeHHbIE B3rMsiABl Ha Hee. Pedepar omeHnBaercss Mo KOJUYECTBY MPHUBICYCHHBIX
UCTOYHMKOB, TIyOMHE aHaju3a MpoOsieMbl, KauecTBE OOOCHOBAaHUS aBTOPCKOM MO3MIIMH,
rITyOMHE PACKPBITHS TEMBI. Y TOBIETBOPUTEIbHAS OIICHKA CTaBUTCS, €CIM TeMa OCBEIICHA
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JMILIb YaCTUYHO, TOMYUIEHb! (PaKTUYECKHE OIIMOKU B COZlep)KaHuu pedepara, Wiu UMEIOTCs
CYLIECTBEHHbIE OTCTYIUIEHUSI OT TPeOOBaHUI K peeprupOBaHUIO, UM HETIOIHbIE OTBETHI HA
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

Tect. Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM, TO3BOJIAIONIAS ABTOMATHU3UPOBATH
IpolLenypy U3MEpPEHMsI YPOBHs 3HAHMN M yMEHUH oOydaromierocs. TecT OIeHMBAETCs 110
KOJINYECTBY MPABUIbHBIX OTBETOB (He MeHee 50%.).

KonTpoabHasa pabora. [luceMeHnHas npoBepoyHas paboTa, IpeICTaBIsAoMas coO0n
U3JI0KEHHE OTBETOB Ha TEOPETUYECKHE BOMPOCHI MO COAECPKAHUIO yUEOHON JUCHUIUIMHBI U
peleHue MpakTUYeCKUX 3afgaHuid. PaboTa oleHHBaeTcs yIOBIETBOPUTENBHO, €CIH
BBIIIOJJTHEHO HE MEHEE IOJIOBUHBI PaOOThl WM JONYILIEHO B HEH He 0ojee ABYX IpyObIX
omuOOK WM He Oosiee OJHOM rpyOOl OIIMOKM M OJHOTO HEJouyeTa, Ui He Oojee IByX-
TpeX HerpyoObIX OHIMOOK, WJIM OJHOM Herpyood OmMOKM M TpeX HEAO0YEeTOB, WIH IpU
OTCYTCTBUU OLIMOOK, HO IIPU HAM4MU 4-5 HEJT0OUETOB.

IIpakTnueckass padora. IIpakTnueckass pabora — 3TO 0OCOOBI BHUJA JEATEIBHOCTH
00yyaronierocs, 4To MoJpa3yMeBaeT BHINOJIHEHUS Pa3HOIJIAHOBBIX 33/1aHUM, HE CBA3aHHBIX
¢ 00paboOTKOI TeopeTHuecKoro Marepuaga. Bo BpeMsi BBINOJIHEHUS CTYAECHTY HEOOXOAMMO
UCIIONIB30BAaTh pPAaHEE IIOJYyYEHHBIE TeopeTHdyecKkne 3HaHus. [lonoxkurenbHas oOneHKa
CTaBUTCS, €CJIM BBIIIOJIHEHBI BCE 33JIaHUS MMPAKTUYECKON paboThl C 3aMEYaHUSIMU; CTYACHT
OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.

JlaGopatopnasi paGora. JlaGopaTopHast paboTa — 3TO OCOOBIN BHUJI AEATEIHHOCTH
00y4aroIerocst, 4To MoApa3yMeBAET BbIIIOJHEHHUS MPAKTUUECKUX PA3HOIUIAHOBBIX 3aJaHUM,
CBA3aHHBIX C IIPUMEHEHHEM TEOPETUYECKOTO MaTepuanga K KOHKPETHOMY 3aJaHUIo.
[TonoxkutenpHas OLEHKAa CTABUTCS, €CJIM BBIIOJIHEHb OoJblIas dYacTh 3aJaHUN
nabopaTopHOi pabOThI C 3aMEYAHUSIMH; CTYJI€HT OTBETHUJI HA YaCTh KOHTPOJIbHBIX BOIIPOCOB
C 3aMEYaHMSIMU.

OneHka «OTIUYHO» BBICTABISETCS, KOIJA CTYyJIEHb IIOKa3bIBaeT TIIyOOKoe

BCECTOPOHHEE 3HAHME pas3fella AMCLHUIUIMHBL, O00s3aTeIbHOW W JONOJHHUTEIbHOU
JUTEPaTyphbl, apryMEHTUPOBAHO M JIOTMYECKH CTPOMHO H3JIaraeT MaTepuai, MOXKET
IIPUMEHSATH 3HAHU [UUI aHAJIN3a KOHKPETHBIX CUTYaLUH.

OneHka «XOpoLIO» CTaBUTCA MNPHU TBEPABIX 3HAHUAX pa3fenia JUCLUIUIMHBL,
00s3aTeNIbHON  JUTEepaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIUTEPATYpPOH,
apryMEHTHPOBAaHHOM H3JI0KCHUU MaTEpUalla, YMEHUN IIPUMEHUTH 3HAHUSA U1 aHAIIU3a
KOHKPETHBIX CUTYaIUil.

OneHka «yIOBIETBOPUTEIBHO» CTAaBUTCA, KOTJa CTYJEHT B OCHOBHOM 3HAcT
paszen AMCLUIUIMHBL, MOXKET IIPAKTUYECKU IPUMEHUTH CBOU 3HAHUS.

OIIGHKa «CHEYAOBJIICTBOPUTCIBHO» CTABUTCA, KOrJa CTYACHT HC OCBOMUJI OCHOBHOTO
COACPKAaHUA IIpECAMETA U c1a00 3HAeT H3y‘iaeMBII>'I pasacia JMCUUIIINHBI.

7.3. OneHo4HbIe CPEACTB VIS IPOBEAeHHUA TeKYIeil aTTecTalun
Texymmii KOHTPOJIb MPOBOAUTCS B (hopme:

-MH/AVBUAYaJbHBIN YCTHBIN ONPOC

-[IMCbMEHHBIN KOHTPOIIb

-TeCTUPOBAHUE IO TEOPETUUECKOMY MaTepHay

-npakTHyeckas (j1aboparopHas) pabora

-3amura pedepara, scce

-3aIlI1Ta BHIMOJIHEHHOTO 3aJaHus,

-pa3paboTka npoOIeMbl Kypca (JIOKJIa).

dopma Baanenust
P 3nanns VMenns A JIuunbie Mpumepsi
aTTecTaluu (HaBbIKH) KauecTBa OLEHOYHBIX
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CTyJdeHTa CpeacTB
YcTHbiif KonTtpons 3Hanuit OneHka yMeHus Onenka HaBelkOB | OneHka Kontponbusle
(MMCHMEHHBIN) | 1O ONpEeeTIeHHBIM | Pa3In4aTh paboThl ¢ CIIOCOOHOCTH BOIIPOCHI 110
orpoc 1o | mpobiemam KOHKPETHBIE JIUTEPATYPHBIMH OTICPaTHBHO U TeMaM
TeMaM TIOHATHSA HUCTOYHHKAMHU Ka4EeCTBEHHO MPUIIATAI0TCS
OTBEYaTh Ha
MIOCTABIICHHBIE
BOTIPOCHI
Pedepatsr KonTtpomns 3HaHMI OreHKa yMeHUS Ornenka HaBBIKOB | OrmieHKa Tewmsl
TIO OTIpENIeICHHBIM pa3nn4arts paboTHI ¢ CIOCOOHOCTH K pedepaToB
npobiiemam KOHKpETHBIE JUTEPATYPHBIMH CaMOCTOSITENIbHOM | MpuiararTcs
TIOHSTHS WUCTOYHHKAMHU pabore 1 aHaNU3y
JUTEpaTypHBIX
HCTOYHHKOB
[paktrueckue | CMBICIT IOHATHIA: OrnmiceIBaTh 1 Hagbikamu: Ouenka Temsl paboT
(;1TabopaTopHBI | €CTECTBEHHOHAY4YHOE | OOBSCHSTH OIHCaHUS 1 CIIOCOOHOCTH NpUIIararoTcs
€) paboTbI SIBIICHUE, THIIOTE3a, €CTECTBCHHOHAYYH | OOBSCHEHHS OTIEPaTHBHO U
3aKOH, TeOpus, bIC SIBJICHYIS. €CTECTBCHHOHAYYH | Ka4eCTBEHHO
BEILIECTBO, OueHnBaTh BIX SIBJICHUH. pemarts
B3aNMOJICHCTBHE. BIIMSTHHE OneHuBaHUs TIOCTABJICHHBIE HA
3HaHHE CTPOCHUS XHMHYECKOTO BIIMSTHUA MIPAaKTHYECKHUX U
KJIETOK, OCHOBHBIX | 3arpA3HCHHSA XUMHYECKOTO Ta00PaTOPHBIX
croco0oB OKpYy>KaroIein 3arpsA3HEeHUs pador
Pa3MHOXKCHHUS cpelibl Ha OKpYyXarouieu
OpPraHU3MOB, OpraHu3M cpenbl Ha
CTa/Iuii OHTOT€He3a | 4YeJoBeKa U OpraHu3M
Ha Mpumepe APYTUuec XKUBBIC YCJIOBCKA U
Y€JI0BCKa, IPUYINH, OpraHnu3MbI; JAPYTHUC KUBBIC
BBI3BIBAIOIINX AHAIN3UPOBATh U | OPTAHU3MBI;
HapyIIeHNs B OLICHUBATh aHaIM3a U
pa3BUTHH pas3iugHbIC OLICHUBAHMS
OpPTaHHU3MOB. THIIOTE3BI Pas3IMIHBIX
Bxumag poccHiicKkuX U | TIPOMCXOXKICHUS THITOTE3
3apyOeKHBIX KHM3HU HA 3eMJie; | MPOHMCXOKACHHS
YYCHBIX, OKa3aBIINX MpOBOIUTH KHU3HHU Ha BCMHe;
HanOoJbIIIee OIMCaHue 0co0eil | MpoBeNeHUs

BIIMSIHHIC HA Pa3BUTHE
OmoJtornu

OJ[HOT'O BHUJA IO
MOP(OJIOTHYECKO
MY KPHTEPHIO.
Orinyathb
TUIIOTE3BI OT
HAYYHbBIX TEOPHH.
Jenatb BBIBOJIBI HA
OCHOBE
SKCTICPUMEHTAIEH
BIX JJAHHBIX.
IIpuBonuThH
TPUMEPBI,
TTOKa3bIBAOIIIHE,
YTO: HAOIIOAECHHUS U
AKCTIEPUMEHT
SIBJISIFOTCS. OCHOBOM
JUTSL BBIIBIDKEHUS
TUIOTE3 1 TEOPHH,
MIO3BOJISTIOT
TIPOBEPUTH
HWCTHHHOCTD
TEOPETUUECKUX
BELIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopust 1aeT
BO3MOKHOCTD
OOBSICHATD

omnucanus ocodeit
OJHOTI0 BUA 110
MOP(OIOTrHYECcKO
My KPUTEPHIO.
OTJIMYMS THITOTE3BI
OT HayYHBIX
TEOpHil.

Jlenath BBIBOZIBI HA
OCHOBE
9KCIIEPUMEHTAIIBH
BIX JIAHHBIX.
[TpuBouTh
MPUMEPBI,
[TOKa3bIBAOLIIE,
YTO: HAOIFOICHUS U
SKCHEPUMEHT
SIBJISIFOTCSI OCHOBOI
IS BBUIBYDKEHUS
TUIOTE3 U TEOPUH,
TO3BOJISIOT
TIPOBEPUTH
HACTHHHOCTh
TCOPETHICCKUX
BEIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeOpHst 1aeT
BO3MOYHOCTE
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HU3BCCTHBIC
SABJICHUS IIPUPObI

0OBSACHITH
W3BECTHBIE

1 Hay9IHBIC (DAKTBI, | SBICHUS IPUPOIBI
TIpeICKa3bIBATh 1 Hay4HBIE (aKThL,
elle HeM3BEeCTHRIE | MPEICKa3bIBaTh

SIBJICHUA

CIIIC HCU3BCCTHBIC
SBJICHUA

TectupoBanme | Kontpons 3HaHMI OreHKa yMEHUS Ornenka HaBBIKOB | OrmeHKa Bonpocst
0 ONIPEACNICHHBIM | pa3IH4aTh JIOTHYECKOTO CIIOCOOHOCTH HpUIIaraTcs
npobiiemam KOHKpETHBIE aHaIM3a 1 OTIEPaTHBHO U

TIOHATHUSA

CHUHTE3a MpUu

Ka4yCCTBCHHO

COIIOCTaBJICHUH
KOHKPETHBIX
MOHITUI

OTBCYaTh Ha
IMOCTaBJICHHBIC
BOIIPOCHI

7.3.1. IlpuMepHBbIe BONPOCHI ISl MPOBeAeHUS TeKyleil arrecTanun (YCTHBIA U
NMCbMEHHBIN) 0nmpoc

buonorunueckue nayku. Kakoe 3HaueHue nmeert 6uosaorusi?

YPOoBHU OpraHn3anuy KUBOW ITPUPOJIBIL.

[Tonstue «Kietka». XMMUYECKUE 3JIEMEHTHI, BXOSIIUE B COCTaB KIETKH.
Ponp HeopraHnueckux BEIIECTB, BXOASIINX B COCTAB KIETKHU.

3HaveHHe BOABI ISl )KU3HEEATEIbHOCTH KIIETKH.

Opranndeckue BeIIeCcTBa, BXOAIINE B COCTAB KJIETKU, U UX POJIb B KIETKE.
Otnnums ctpoenust mosiekyn JIHK u PHK.

Bupycsl kak HekineTouHas ¢popMa )KU3HU U UX 3HAUCHUE.

Oco0eHHOCTH CTPOCHHUS PACTUTEIBHON KIIETKH.

Oco0eHHOCTH CTPOEHHUS )KUBOTHON KIIETKH.

[TnacTuueckuit 0OMeH B KJIETKE Ha MpuMepe OMOoCHHTe3a Oerka.
DHepreTUYeCcKuii OOMeEH.

NG RWNE

ol el el
©ooNe

20. Yrto Takoe >KM3HEHHbIW MUK KieTku? Ilepeuncnure TUMBI JEIEHUS KIETOK, HUX

3HA4YCHUC.

IIpumepHbIe TeCcTOBbIE 3aJaHUSA

Tematu4yeckuii Tect no reMe «CTpoeHne u PyHKIMHN KJIETOK»
1 BapuanT
Yacts A
K xaxnomMy 3a1aHiI0 4aCTH A JaHO HECKOJIBbKO 0TBETOB, 3 KOTOPBIX TOJIbKO OAUH

BepHbIii. BbiOepuTe BepHbIi, 110 BalieMy MHEHHIO, OTBeT.
Al Hayka, nzydaromasi KJIETKY Ha3bIBaeTCs
1). ®usnonorueit 3). Anaromueit
2). Huronorueit 4). DMOpuonorueit
A2 Kaxkoil yueHblil yBUJEN KJIETKY C TIOMOIIBIO CBOETO MUKPOCKOIA?

1) M. Ulneitnen 3). P.T'yx

2) T.llIBauu 4). P. Bupxon

A3 DnemeHTapHas OMoJIOTHYECKasi CUCcTeMa, CIOCOOHas K CAMOOOHOBJIEHUIO, - 3TO
1). Knerounslit ieHTp 3). IloakoxHast )KupoBas KjieT4aTka
2). MbliieyHoe BOJIOKHO cepana 4). IIpoBoasiiasi TKaHb pacTeHUs
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A4 K nmpokapruoTaMm OTHOCATCS

1). Dnonest 3). Kumieunas nanouka

2) lllamnuHbOH 4). Undyzopus-rydenbka

A5 OCHOBHBIM CBOWCTBOM IUIa3MaTHYECKON MEMOpaHbI SIBISAETCS

1). IToHast mpoOHUIIAEMOCTh 3). U3buparenpHas MPOHUIIAEMOCTh
2). [lonHast HEMPOHUIIAEMOCTh 4). 30uparenpHas OTYIIPOHUIIAEMOCTh
A6 Kakoii BuJ TpaHCIIOpPTa B KJIETKY UJIET C 3aTPaTON SHEPTUU

1). Juddy3us 3). IlunouuTo3

2). Ocmoc 4). TpancnopT HOHOB

A7 BHyTpeHHSs Oy KUJIKask cpeia KJIETKU - 3TO

1). Hykneomnazma 3). LluTockener

2). Bakyomb 4). lluromnazma

A8 Ha xakoM pHCyHKe U300paKeHa MUTOXOHIPHS

A9 B pubocomax B OTJIMYHE OT JIN30COM NIPOUCXOIUT

1). Cunres yrieBosoB 3). OkucneHne HyKJI€MHOBBIX KUCIOT
2) CunTte3 0eIKoB 4). CuHTE3 TUNUIOB U YTJIEBOJIOB
A10 Kakoii opraHou]; NpUHUMAET YYaCTUE B JICJICHUU KIIETKU
1). Llutockener 4) KiieTouHslil LEHTp
2). LleHTpHnosb 5). Bakyons
A11 larontHEI HAOOP XPOMOCOM UMEIOT
1). XKupoBsie KIeTKH 3). KiteTku CIIFOHHBIX KeJe3 YelloBeKa
2). Cnopanruu Jmcta 4). SitnexneTku roxyost 1 BOpoObs
A12 B cocTtaB XpoMOCOMBI BXOJSIT

1) JHK u 6emox 3). PHK u 6enok

2) ITHK u PHK 4). benok u AT®
A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SI/Ipa SIBISIETCS
1). Xpomocomsl 3). Anpeiuku
2). PuGocombl 4). Hykneomiazma
Al14 I'pubHas kneTka, Kak U KJeTKa OakTepuit

1) He umeer simepHO# 000JI0YKH 3). He umeer xsoporuiactos

2) HmeeT 0OTHOKIETOYHOE CTPOCHUE Tella 4). ImeeT HEKJICTOUHBIN MUIICITHIA
Yacre B
B1 YcranoBuTe COOTBETCTBHE MEXKAY OCOOCHHOCTSIMU CTPOCHHUSI, PyHKIIMENH U OPTaHOMIOM KIIETKU
OcoOenHocTH CTpOoeHUS, PyHKIUU Opranoun
A). Paznmnuaror MmeMOpaHBbI TIaKKe U IIePOXOBaThIe 1). Kommekc I"onbmku
B). O6pa3ytoT ceTh pa3BeTBIEHHBIX KaHATIOB U TIOJIOCTEH 2). DIIC

B). O6pazytot ymmoieHHbIe IUCTEPHBI U BaKYOIU
I'). YyacTtByeT B cuHTE3€ OEIKOB, )KHPOB
J1). DopMUPYIOT JIU30COMBI

A b B r i

Bbi0epuTe TpH BepHBIX 0TBETA U3 IIECTH
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B2 [laiiTe XxapakTE€pUCTUKY XJIOpoIuiactam?

1). CocTouT U3 MIIOCKUX LUCTEPH 4). Conepxurt cBoro Mosiekyny JTHK
2). Umeet ogHOMEMOpaHHOE CTPOCHUE 5). YuactByroT B cunTeze ATD
3). Umeet nBymeMOpaHHOE CTPOCHHE 6). Ha rpanax pacrnonaraercs XJ1opo(uiut

B3 Yem pactuTenpHas KJIeTKa OTIIMYAETCS OT )KMBOTHOM KJIETKH?

1). Imeet Bakyonub ¢ KIETOYHBIM COKOM

2). Kiterounast cTeHKa OTCYTCTBYET

3). Cnoco0 nutanust aBTOTPO(HBIIHA

4). MMeeT KICTOYHBIH LEHTP

5). MmMeet XJIOpOILIACTHI € XJIOPOPUILIIOM

6). Crioco0 nuTanus rerepoTpodHBIN

Yacrs C

Jaiite cBOOOAHBIN pa3BEPHYTHIN OTBET Ha BOIIPOC.

C1 Kaxkoe 3naueHue A GOpMUPOBAHUSI HAYYHOTO MHUPOBO33PEHHS UMEIO CO3JJaHIe KIETOUHOM
Teopun?

C2 Kakas B3auMocBsi3b cyuiecTByeT Mexay I1IC, komriekcom ['onbku U mu3ocomamu?

C3 Kakoe npenMymiecTBo AaeT KICTOYHOE CTPOCHHUE )KUBBIM OpraHU3MaM?

C4 HaiinuTte ommOK B IPUBEICHHOM TEKCTE. Y KKUTE HOMEpA MPEAI0KEHUH, B KOTOPHIX
c/ieNlaHbl OIINOKY, UCTIPABbTE UX.

1. bakTepuu rHUEHUS OTHOCSAT K DYKapUOTUYECKUM Opranu3mam. 2). OHU BBIOTHSIOT B IPUPOJIE
CaHUTAPHYIO POJIb, T.K. MUHEPAIU3YIOT OPraHMYECKHE BEIIECTB. 3). DTa rpynmna OakTepHil BCTymaeTt
B CUMOMOTHYECKYIO CBSI3b C KOPHSMU HEKOTOPBIX pacTeHuil. 4). K 6GakTepusM Tak:ke OTHOCST
npoctemux. 5). B 6maronpusTHHIX YCIOBUSAX OAKTEPUH Pa3MHOKAIOTCS IPSIMBIM JIEJICHUEM
KIICTKU.

2 BapHaHT
Yacts A
K ka:xxaomy 3a1aHHI0 YaCTH A JaHO HECKOJIbKO 0TBETOB, U3 KOTOPBIX TOJIBKO OANH

BepHBbIii. BoiOepuTe BepHblii, M0 BalieMy MHEHHIO, OTBeT.
Al Iluronorus — 3To HayKa, U3y4aromas
1). TkaHeBbIl ypOBEHb OPraHU3AlUU KUBOW MaTEpPUU
2). OpraHu3MeHHbIN YpOBEHb OpraHU3alluH KUBOW MaTepHH
3). Knerounslii ypoBeHb OpraHU3alliy )KUBON MaTepuu
4) MonekymsipHbIii ypOBEHb OpraHU3alMK )KUBOH MaTepUun
A2 CoznarensiMu KJIETOYHOU TEOPHH SIBISIOTCS?
1). Y. lapBun u A. Yomiec 3). P.T'yk u H. I'pro
2).I'. Mennens u T. Moprau 4). T. llIBann u M. lInelinen
A3 DnemeHTapHas Ouosoruyeckas cucrema, 001aiaromas CrocoOHOCThIO MOAIEPKUBATh
MOCTOSTHCTBO CBOEr0 XMMHUYECKOT0 COCTaBa, 3TO

1). MbltieyHOE BOJIOKHO 3). [OpMOH IIUTOBUIHOM KeJE3bl
2). Atmmapat ["onbmku 4). MexXKJIETOUHOE BEIECTBO

A4 K npokapuoTaM He OTHOCSTCS

1). Illuanob6axrepun 3). Kumeunas nanouxa

2). KnyOGenbKkoBbIe OaKTepUn 4). YenoBek pa3yMHbIN

A5 Tlnazmaruueckas MeMOpaHa COCTOUT M3 MOJICKYJT

1). Jlununos 3). JlunuaoB, OENKOB U YTIEBOIOB
2). JlununoB u 6enKoB 4). benkon

A6 TpaHCHOPT B KJIETKY TBEP/BIX BEIIECTB HA3BIBAETCS

1). Auddyzus 3). IlunouuTo3

2) ®aroumTos 4). Ocmoc

A7 llutomniasma BBINONHAET QYHKIUU

1). ObecnieunBaet Typrop 3). YyacTByeT B yJaJl€HUU BEUIECTB
2). BeimosHsieT 3ammTHY0 QYHKIHIO 4). MecTo Hax0X/1eHUsl OPTraHOUOB KIIETKU
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A8 Ha xakoM pHCyHKe H300pa)keHa XJIOPOILIACT

A9 MHUTOXOHAPUY B KIETKE BBIMOIHSIOT ()YHKIIHIO

1). OkucieHust OpraHu4eCcKUX BEIIECTB 10 HEOPraHUYECKUX

2). XpaHeHus U nepesadn HacjaeICTBEHHON nH(opMaIiu

3). TpancnopTa opraHU4eCKNX U HEOPTAaHUYECKUX BEIECTB

4). OOpa3oBaHUs OPraHMYECKHUX BEIIECTB U3 HEOPraHMYECKUX C MCIIOJIb30BAHUEM CBETa
A10 B nmm3ocomax, B OTIMYHE OT pUOOCOM MPOUCXOIUT

1). CunTes yriaeBoaos 3). Pacmienienue nuTaTeIbHBIX BEUIECTB
2). Cunre3 O€IKOB 4). CuHTe3 TUMNHJIOB U YTIIEBOIOB

A1l OnunHakoBbIi HAOOP XPOMOCOM XapaKTEpPeH st

1). KieTok KOpHS [IBETKOBOT'O PacTeHUS

2). KopHeBbIX BOJIOCKOB

3). Knerok oTocuHTe3upyIoMIei TKaHU JIUCTA

4). 'amer mxa

A12 Mecto coequHEeHHs XpOMaTHU B XPOMOCOME Ha3bIBaeTCA

1). Llentpuoinp 3). XpomaTux

2). Llentpomepa 4). Hykneonn

A13 SAnpellky y4acTBYIOT

1). B cuntese 6enkoB 3). B yaBoeHun xpoMocom

2) B cuntese p-PHK 4) B xpaHeHuu u niepeade HacIeCTBEHHOW HHpOopMauu

A14 Otnnune XKMBOTHOM KIIETKH OT PACTUTEIBHOU 3aKJII0UAETCA B
1. Hanunuwue KJI€eTOYHON 000JIOYKHU U3 LIEJUTIOIO3EI

2. Hanuuwue B nuTOMIa3Me KIETOYHOTO LIEHTPA
3. Hammuwe mnactun

4. Hanuuue BakyoJsel, 3alI0OJHEHHBIX KIETOYHBIM COKOM

Yacre B

B1 YcranoBuTe COOTBETCTBHE MEXAY OCOOEHHOCTSIMU CTPOECHHUS, PYHKIIMEN U OPraHOUIOM KJIETKH
OcoOeHHoCTH CTpOeHUS, PYHKINUU Oprasnoun

A). Conepxut MUrMeHT XJIOPOPHILT 1). Murtoxonapus

B). OcymiecTBinsieT sHepreTUYeckiii 0OMeH B KJIETKe 2). Xnopormnact

B). OcymectrusieT nporiecc GoToCHHTE3a
I'). BayTpennss memOpaHna o6pazyeT CKIAIKH - KPUCTHI
J1). OcnoBHast pynkims — cunte3 ATD

A b B r il

Bri6epute Tpu BEpHBIX OTBETA U3 IIECTH

B2 JlaiiTe XapakTepuCcTUKYy KOMIUIEKCY I onbaxu
1). CocTouT U3 CETH KaHAJIOB U TIOJIOCTEH

2). CocTOUT U3 UCTEPH U ITY3bIPHKOB

3). O6pa3yroTCs TU30COMBI
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4). YuacTBYeT B yIIaKOBKE BEIICCTB
5) YVuactByer B cuntese ATD

6). YuacTByer B cMHTE3€ O€iKa

B3 BriOepute Tpu npusHaka NpoKapuOTHUECKON KIETKHU?

1). Umeetcs sapo

2). Kneto4Hast cTeHKa IpeicTaBieHa MypEeMHOM WIN IEKTHHOM

3). HacnencTBeHHbIH anmapar pacrnojaraercsi B IIUTOIIa3Me KISTKH

4) ImeeT KIETOUHBIN LEHTP

5). MmeeT XJIOpOIIacThl ¢ XJI0pO(UILIOM

6). B nuromnna3me pacnonararoTcsi pubocombl

Yacts C

JlaiiTe cBOOOIHBIN pa3BEPHYTHIN OTBET HAa BOIIPOC.

C1 Ilpoananu3upyiiTe pUCYHOK, Ha KOTOPOM M300paKEHBI PA3IMUHBIC YYKAPUOTHICCKHUE KIICTKHU.
O yem Bam ropopurt npemyioxkeHHasi B HeM nH(opmanus?

6

0%y Qv(q. (") (
am,u/\ .
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C2 O0buas Mmacca MUTOXOHAPUI IO OTHOIIEHUIO K MAacce KJIETOK Pa3jIMuHbIX OPraHOB KPbICHI
COCTAaBJISIET B MOJIKENYIOUHOU xkene3e — 7,9%, B neuenu — 18,4%, B cepaue — 35,8%. [louemy B
KJIETKaX 3TUX OPraHOB Pa3IM4YHOE COAECPKAHUE MUTOXOHAPUI?

C3 CpaBHuTE MEXTy COOON OJHOKIETOUYHBIN U MHOTOKJIETOUHBINH opranu3M. KTo u3 HUX numeet
MPEUMYIIECTBO U B UEM OHO BbIpaxkaercs?

C4 HaiinuTe ommoOKy B IPUBEIEHHOM TEKCTE. YKAKUTE HOMEPA MPEIOKEHHH, B KOTOPBIX
C/IeJIaHbl OMUOKH, UCTIPABHTE UX.

1). Bce 6aktepuu no croco0y NUTaHUS SABIIAIOTCS reTepoTpodamu. 2). A30TUKCUpYIOIINe
OaxkTepuu 0oOecrieunBalOT THUEHNE MEPTBBIX OpPraHNYEeCKUX BelecTB B mouse. 3). K rpymnme
a30T(PUKCATOPOB OTHOCST KIIyOEHbKOBBIX OakTepuil. 4). boOOBbIe pacTeHUs 3a CUET MOCTYMAOLIUX
B UX KJIETKY CBSI3aHHOT'O a30Ta CUHTE3UPYIOT Oenok. 5). I'pynna canpoTpodHbIX 6akTepHii
UCIOJIB3YIOT /1711 MeTa00IM3Ma SHEPTUIO0 OT OKUCIICHHSI HEOPTaHUYECKUX COETUHEHU,
MOCTYNAIIUX B KJIETKU U3 CPEIBL.

OTBeTHhI HA TECTHI

1 BapuanT
Yacte A
Al A2 A3 A4 AS A6 A7
2 3 2 3 4 4 4
A8 A9 Al10 All Al2 Al3 Al4
3 2 4 4 1 1 3
Yacts B
B1 B2 B3
22121 346 135
Yacte C
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C1. Knerounas Teopusi — CBUJETENLCTBO TOTO, YTO PACTEHUS U JKUBOTHBIE UMEIOT €IUHOE
npoucxoxaenue. Kinerounas Teopus NoCIyXuiaa 0JHOW U3 IPEANOChUIOK BOSHUKHOBEHUS TEOPUHI
sposionuu Y. JlapBuna.

C2. Cunre3upoBannbie Ha MeMOpanax JI1C 6enku. [Tonucaxapusl, >Kupbl
TPAHCIIOPTUPYIOTCS K KOMILIEKCY [ 0JIb/ KM, KOHIACHCUPYIOTCSI BHYTPH €TI0 CTPYKTYP U
«YTIaKOBBIBAIOTCS» B BHJIE CEKPETA, TOTOBOTO K BBLICICHHUIO. 371€Ch Ke (DOPMUPYIOTCS U JIN30COMBI,
Y4acCTBYIOIINE BO BHYTPUKIECTOYHOM IUIICBAPEHUU.

C3. Kaxnas Ki1eTKa BBIMOIHACT OTACIbHYIO (YHKIHUIO U TPH MOBPEKICHUH OJHON KIETKH-
JIPYTHUX 3TOT MpOIlecC He 3aTparuBaeT U (PyHKIHOHUPOBAHUE KIETOK HE MpPEeKpaIlaeTcs.

C4. 1). bakTepun OTHOCSTCS K MPOKAPUOTHYECKUM OpraHusma. 3) Dta rpynna 0akTepun He
BCTYIAeT B CAMOMOTHYECKYIO CBSI3b C KOPHSIMHU HEKOTOPBIX PACTCHUH, 3Ta CBOMCTBO XapaKTEPHO
JUTSL KITyO@HBKOBBIX (a30ThuKcupyromux) 6akrepuil. 4) [Ipocrelinime opraHu3Mbl OTHOCSITCS K
OJTHOKJICTOYHBIM OpPTraHU3MaM.

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

C1. Ha naHHOM pucCyHKe N300pa)KeHbI pa3IMyHble 3YKapUOTUYECKHUE KIETKH Kak
OJTHOKJICTOYHBIX, TAK 1 MHOTOKJICTOYHBIX PACTEHUH M KUBOTHBIX. THIMYHON KIIETKH B IPUPOJIE HE
CYLIECTBYET, HO BCE 3yKapUOTUYECKHUE KJIETKH TOMOJIOTMYHBI, M Y THICSY Pa3IMYHBIX TUIIOB KJIETOK
MO’KHO BBIJICJIUThH 00LIME yepThl cTpoeHus. Kaxkaas kieTka COCTOUT U3 HEPAa3PhIBHO CBA3aHHBIX
MEXy COOOM YacTeil: ma3mMaTnyeckoil MeMOpaHsl, siipa U IIUTOIIIa3Mbl C OPraHOUIAMHU.

C2. Pa3Hoe KOJIMYECTBO MUTOXOHAPUH B KJI€TKaX CBA3aHO ¢ KoandecTBOM 3Hepruu AT,
KOTOPOE 3aTpaunBaeTCs Ha BBIIIOJHEHWE OPraHOM paboThl. Mcxo/s U3 aHanu3a JaHHBIX MOXKHO
CZIeNaTh BBIBOJ, YTO 0OJIbIIas paboTa BBIIOIHIETCS CEPALIEM.

C3. OAHOKJIETOUHBIN OPraHU3M HCIIOJIHSET Bce PYHKIUHU, MPUCYLIHE LIEJIOMY OPraHU3MY.
[ToaTomy ruOHeT KieTKa-THOHET BECh OpraHU3M. Y MHOTOKJIETOYHOIO OpraHu3Ma KIETKH
CHeLHUaTU3UPOBAHBI 10 CBOMM (DYHKIMAM U THOEIb KJIETKU HE BbI3bIBAET FMOEIH LEJI0T0
OpraHu3Ma.

C4. 1). 1na 6axkTepuii xapakTepHbl HE TOJIBKO reTepoTpodHbIN, HO aBTOTPO(HBIN crIOCOOBI
nuTaHuu. 2) A3oTdukcupyromme 0akTepun ABIA0TCA cuMOoroHTamMu. 5) CanpoTpodHslie 6akTepun
SBJISIIOTCSI reTepoTpodamu, a He aBTOTpOhaMH.

IIprMepHbBIe BONPOCHI 1JIsl KOHTPOJIS CAMOCTOSITEIbHON padoThI
1.Bupycbl — B0o30yauTenu HHPEKIIMOHHBIX 3a001eBaHNi
2.Bupyc unmmynonedunuta yenoseka (BUY). [Ipodpunakruka BUY-undexnuun
3. 'eHeTHyeCcKrEe 3aKOHOMEPHOCTHU CEEKIIUU
4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usi ¥ MPOUCXO0XKIECHUS KYJIbTYpPHBIX
pacTeHun
5.I'unores3pl MPOUCXOKACHUS KUZHU
6.I'moGanbHbIe H3MEHEHUs B Onocdepe Mo BIUSIHUEM JIeATEIbHOCTH YeIOBeKa
7.4. OneHOYHbIE CPEICTB JJIS MPOBEACHUS MMPOMEKYTOYHON aTTEeCTAlUU
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JIngneble IIpumepsr
®opma Baanenne
3Hanna YMmenns KavyecTBa OIIEHOYHBIX
aTTecTaluu (HaBBIKH)
CTyAeHTa CcpeacTB
3K3aMEH Kontpons OreHKa yMEHUS O11eHKa HAaBBIKOB OreHka Bomnpocsr:
3HaHM 0a30BBIX IMIOHMMATh JIOTHYECKOTO CII0COOHOCTH
N TIPHJIATaI0TCA
MOJIOKEHHH B CHeNHaTbHYIO COITOCTaBJIEHUS U TPaMOTHO U
obnactu TEPMUHOJIOTHIO XapaKTePUCTHKHI YETKO M3JIaraTh
O6uomorun 00BEKTOB MaTepuan

7.4.1. HpI/IMepHLIe BOIIPOCHI IJI ITPOBEACHUSA HpOMeH(yTOqHOﬁ arTrecranuun

1) Tlonstue (ompenenenue, TepmuH) «bronorus». KakoBbl IpU3HAKK KUBBIX OPraHU3MOB?

2) buonornyeckue Hayku. Kakoe 3HaueHHe HMeeT OHOIOTHs?

3) YpOBHU OpraHu3alMy )KUBOW TIPHUPO/IBI.

4) Tlonsrtue (ompenenenue, TepMun) «Kierka». XUMUYECKHE 3JIEMEHTHI, BXOISILIAE B COCTaB
KJIETKH.

5) Pouib HEOpPraHMYECKUX BELIECTB, BXOASAIINX B COCTAB KICTKH.

6) 3HaueHHEe BOJbBI IS )KU3HEACATCIBHOCTH KIICTKH.

7) OpraHuueckue BEIeCcTBa, BXOIIIIE B COCTAB KICTKH, U HX POJIb B KIICTKE.

8) Ornuuwmst crpoerus mosekys JJHK u PHK.

9) Bupychl kak HekiIeTo4Hast (hopMa KHU3HU U UX 3HAYCHUE.

10) IMonsitue (onpeneneuue, Tepmun) «I'eny, «'enernyeckuit koa». Permukanms JTHK.

11) Yro Takoe XU3HEHHBIH UK KieTKr? [lepedncanTe THITbI ACICHUs KICTOK, HX 3HAUCHHUE.

12) MuTo3. bronoruueckoe 3Ha4YCHUE MUTO3a.

13) [luTokuHes.

14) OxapaxTepu3yiTe THITbI PAa3MHOKEHHUSL.

15) Kakue hopMbl 6€CIIonoro pa3MHOKEHHs IUPOKO IPUMEHSIOTCS B CEIILCKOM X03s1iicTBE?

16) Meiio3. buonornveckoe 3HaueHne Meiio3a.

17) [loyemy mpu MOJIOBOM Pa3MHOMKEHHUH TOSIBISIFOTCS OPTaHU3MBI ¢ Hanbolee pasHOOOpa3HBIMU
pU3HaKaMu?

18) OnuminTe IpoIecChl Pa3BUTHS CIIEPMATO30H/I0B H SHIICKICTOK.

19) OrtonorBopenue. bronornyeckoe 3HaUYCHUE OTLIIOJOTBOPEHHSI.

20) ITonsitue (onpenenenue, TepmuH) «OHTOreHe3). Kakue crajiny MPOXOIUT OPraHU3M B CBOEM
pa3Butun?

21) PenpoyKTHBHOE 3/I0POBbE YEIIOBEKA.

22) Ha3oBuTE NpUYMHBI HAPYIICHUH B Pa3BUTUH OpraHU3Ma.

23) Bpen pa3BuBaroLIeMyCsl OPraHW3My HAHOCHUMBIA KypeHHEM, YMOTPEOJICHHEM allKOrois H
HapKOTHKOB.

24) BrusiHUE 3arpsIi3HEHUS OKPYXKAIOIICH Cpe/ibl Ha pa3BUTHE YEIIOBEKA.

25) IMoustue (onpenencuue, TepmuH) «IeH». Kaknue reHbl Ha3bIBAIOT CIETICHHBIMU?

26) PackpoliTe MOHSATHE HACIIEACTBEHHOCTH.

27) I'enetnyeckasi CHMBOJIHKA.

28) HazoBuTe TspKeloe HACIeACTBEHHOE 3a00JIEBaHHE YEIIOBEKA, CLIETNICHHOE C MOJIOM.

29) HacnenctBeHHbIe OOJIE3HHU YENIOBEKA, UX MIPUYHUHBI M TPOPHUIAKTHKA.

30) HazoBuTe OCHOBHBIE (OPMBI MYTAlMOHHON M3MEHYHMBOCTH. [IpuBeauTe mpuMepsl rIyOOKHX
MYTAI[MOHHBIX H3MEHEHHI CPeIN PaCTEHUH U KUBOTHBIX.

31) OnummTe METOIBI COBPEMEHHOH CEJICKITHH.

32) [IpuBeauTe MPUMEPHI MCIOJIB30BAHUS MACCOBOTO M HWHIMBHAYyaJbLHOTO OTOOpa B CEIEKIIUU
pacTeHui.

33) OcHOBHBIE 331a4UH, CTOSIIUE ITePe;] ONOTEXHOIOTUEH.
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7.4.2. llpuMepHbIe 3aJaHus UISl IPOBEIEHUs] MPOMEKYTOYHOM aTTecTaluu

Yactp 1(3apanua Al —A13)

A 1. IIpu napTeHoreHe3e Opranus3M pa3BUBaeTCs U3:
1. 3uroTsI

2. HEOIUJIOJIOTBOPEHHOU SUIIEKICTKU

3. cCOMaTUYECKOM KIIETKH

4. BEreTaTUBHOM KJIETKU

A 2. Obpa3zoBaHue U3 OJJHOM MAaTEPUHCKON KJIETKH YEThIPEX KIETOK C TaruIouIHBIM HaOOpOM
XPOMOCOM XapaKTEepHO AJIs Mpoliecca:

1. muto3a

2. melo3a

3. npoOneHus

4. o1I00TBOPEHHUS

A 3. Opranusmsbl, KOTOPBIM I HOPMAJIbHOW J€SITETbHOCTH HEOOX0IMMO HAJIMYKE KUCIOpOoia B
cpene oOuTaHus, Ha3bIBAIOT:

1. aspobamm

2. aHa’pobamu

3. rereporpodamu

4. aBToTpodhamu

A 4. XpoMaTtuapbl — 3TO:

1. 1Be CyObEIUHUIIBI XPOMOCOMBI JCISAICIHCS KIETKU

2. y4acCTKU XpOMOCOMBI B HEZEISALIEHCS KIIETKE

3. konbLeBble MosekyJbl JTHK

4. nBe nenu ogHou mosekynsl JJHK

A 5. Konbloramus XxpoMOCOM XapakTepHa ISl mpoiiecca
1.omuiog0TBOpEHUS

2. mpoaza BTOpOro aeneHus

3. MuTO3

4. mpoda3za nepBoro JAeaeHUs

A 7. Ilpu ckpeuBaHUM reTePO3UrOThl C TOMO3UTOTOM J10JI1 TOMO3UTOT B IOTOMCTBE COCTaBUT
1.0%

2. 25%

3. 50%

4.100%

A 9. MyTtannoHHas ”3MEHUYUBOCTh, B OTJIMYME OT MOAU(DUKALIMOHHOM:
1. HOCUT OOpaTUMBII XapakTep

2. mepenaeTcs 1o HacleACTBY

3. HOCUT MacCOBBIN XapaKkTep

4. He cBs3aHA C U3MEHEHUSMU XPOMOCOM.

A 10. I'te pacnionoxeHbl XJIOPOIJIACThI B KJIETKaX XBOU €1

1.B simpe

2. B KJIETOYHOU CTEHKE

3. B IUTOILIA3Me

4. B BaKyoJIsIX

A 11. Kakas n3MeHYHUBOCTH 00€CTIEUNBAET IBOJIOINIO OPTaHU3MOB

1. MoauduKaMOHHAs, TPYIIIOBas

2. BO3pacTHas

3. reHOTUIIMYECKAs!, UHAUBUyaIbHAs

4. reorpaduueckas

A 12. . I'pubbl omsita, MUTAIOIIUECS MEPTBBIMU OPIraHUYECKUMHU OCTaTKaMU ITHEH, MOBaJIeHHBIX
JIEPEBbEB, OTHOCATCS K IPyIIIe

1. canporpodos

2. mapa3uToB
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3. aBTOTpOhOB

4. cMMOMOHTOB

A 13. Opranorenes B xo7i¢ SMOPHOHAIBHOTO PA3BUTHUS IPUBOANUT K 00pa30BaHUIO
1.3apO/bIIIEBHIX JIUCTOB

2. TpEXCIOMHOIO 3apoblilia

3. ABYCJIOWHOTO 3apojblia

4. cucTeM OpraHoB 3apo/IbIiia

Yacts 2. B 3aganusix Bl — B2 Bpi0epuTe TpU BepHBIX 0TBETA U3 IECTH.

B 1. Cx0AcTBO KJIETOK KUBOTHBIX U OaKTEpUN COCTOUT B TOM, YTO OHH UMEIOT
1. OdopmaeHHoe sapo

2. Muronnazmy

3. MuToxoHipuun

4. [TnazmMaTu4ecKyro MeMOpany

5. I'mukokanuke

6. Pubocomnl

B 2. Yem 3urora otamgaeTcsi OT raMeThl

. COJIEP’KUT ABOMHOMN HAOOp XpOMOCOM

. COJIEP’KUT OJIMHAPHBIA HA0Op XPOMOCOM

. 00pazyercs B pe3yJbTare OIIOJOTBOPEHUS

. 0Opa3zyercs myTém Meiio3a

. SIBJISIETCS IEPBOM KJIETKOM HOBOT'O OpraHu3Ma

. IPEACTABISET CHELUATN3NPOBAHHYIO KJIETKY JJIs I0JIOBOTO Pa3MHOXKEHUS
Yactp 3(C1-C2)

C1. B uém nposBisieTcsi CXOJACTBO U pa3IMurie MUTO3a U MEH03a.

C2. B uéM CXOJCTBO U OTIMYKE IPOKAPUOTUYECKON U IYKAPUOTUUYECKOM KIIETOK.

AN DN AW —

Yactp 1 Baganus Al -A10)
A 1.Cpenu nepeqncIeHHBIX IPUMEPOB apoMop(}Ho30M SBISIETCS
1. Tlmockas ¢opma Tena y ckata
2. TloxpoBUTENbCTBEHHAS] OKpacKa Y Ky3HEUHKaA
3. YersipexkaMepHOE CepAIe Y ITHII
4. Penykuus nNUIEBapUTEIHLHON CUCTEMBI Y MAPa3UTUIECKUX YepBen
A 2. buosiorudeckast 3BOJIIOIHUS — 3TO MPOIIECC
1. VHauBHIyambsHOTO pPa3BUTHs OpraHU3Ma
2. HcTopudeckoro pa3BUTHSI OPraHUYECKOTO MHPa
3. DOMOpHOHAIBHOTO Pa3BUTHUS OPraHU3Ma
4. VYIIydmieHus ¥ CO3JJaHUSI HOBBIX COPTOB PACTECHUI H MTOPOJT JKUBOTHBIX
A 3.B oTBeT Ha yBenMUEHHE YUCICHHOCTH MOMYISALNUN KEPTB B MOMYJISAINA XHUIIHUKOB
MIPOUCXOTUT
1. VBenuueHue yucia HOBOPOKIECHHBIX 0coOei
2. YMCHBIIICHUE YHCIIa TIOJI0BO3PEIBIX 0CO0eH
3. VYBenuueHue yncia )KEHCKUX ocobeit
4. YMeHbIIICHHE YnCIia MYKCKUX 0c00ei
A 4.K npuyrHaM 5KOJIOTHYECKOTO KPU3KCa B COBPEMEHHYIO SMIOXY HE OTHOCUTCS
1. ParmoHaapHOE IPHUPOIOTIOIL30BAHUE
2. CTpouTenbCTBO IUIOTHUH HA PEKax
3. CenbCckoXo3siicTBEHHAA IEATEILHOCTh YEI0BEKA
4. TlpoMblneHHas 1eATeTbHOCTh YeTOBEeKa
A 5.0npeneneHHbIii HAOOP XPOMOCOM Y 0COO€H OJJTHOTO BUJIa CYUTAIOT KPUTEPHUEM
1. dusuonornyeckum
2. Mopdomornaeckum
3. T'enernueckum
4. BHOXUMHYECKHM
A 6. OT60p ocobeii ¢ YKIOHSIOMIMMHUCS OT CPEAHEH BETUYHHBI IPU3HAKAMH HA3bIBAIOT
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JBIOKyIIUM
Meroanueckum
Crabunu3upyronmm
MaccoBbeiM
AT OCHOBy €CTECTBEHHOI'0 0TOOpA COCTABIISIET
1. MyranuoHnHsIi npouecc
2. BumoobOpazoBanue
3. buonoruueckuii mporpecc
4. OtHOocUTeIbHAs MPUCTOCOOIEHHOCTD
A 8. Ha xakoM 3Tarie 3BOJIIOIMH YeJIOBEKa BEAYILIYIO POJIb UTPal COLUAIbHbIE (PAKTOPHI
1. JlpeBHeimux monen
2. JpeBHuUX Jojaei
3. HeanpgepranblieB
4. KpomaHbOHIICB
A 9. BuyioBas cTpykTypa OMoreoneHosa jgeca XapakTepu3yeTcs
1. SlpycHBIM pacmnoioKeHHEM KUBOTHBIX
2. YucioM 3KOJIIOTUYECKUX HUIIT
3. Pacmpenenenuem opraHu3MOB B TOPU30HTAX Jieca
4. MHoroo0pa3zueM OOMTAIONINX B HEM OPTaHU3MOB
A10. bruoreorieHO3 CYUTAIOT OTKPBHITON CUCTEMOI, TaK KaK B HEM IMOCTOSIHHO MPOUCXOIUT
1. Ilpurox snepruu
2. Camoperynsuus
3. KpyroBopor BemecT
4. bopn0Oa 3a cylecTBOBaHHE.
Yacts 2. B 3aganusx Bl — B2 Bpi0epuTe TpU BepHBIX 0TBETa U3 IECTH.
B 1. K akTopam 3BOTIOIMH OTHOCAT
Kpoccunrosep
MyTannoHHbIN TpoIiece
MonudukamoHHYI0 H3MEHIUBOCTh
N3onsauunro
MHuoroo6pasue BUI0B
EcrecTBenHsblIit 0TOOp
B2. CaMoperyns{um B OKOCHCTEME TAWUTH MPOSIBIISIETCS B TOM, UTO
UKCIeHHOCTh IEPEBbEB COKPALIAETCS B PE3YJIBTATE JIECHOTO MOXKapa
Bonku orpaHrYuBaIOT pOCT YMCIEHHOCTH KaOaHOB
MaccoBoe pa3MHOXKEHHE KOPOEI0B IMPUBOIUT K THOEIH JIepeBhEB
UYucneHHOCTh O€JIOK 3aBUCUT OT YpOsKasi CEMSIH €JIU
[Tomymsius kaGaHOB MOHOCTHIO YHUUYTOMXKAETCSI BOJTKAMU
COBBI U JIUCHIIBI OTPAHUYUBAIOT POCT YUCIECHHOCTH MBIIIEH

NS

SUkwN

Sk wWwN P

B 3aganue B3 YCTAHOBUTE COOTBETCTBHE MEKAY OPraHM3MaMi U HANIPaBJICHUAMMU 3BOJIIOITHH

Opranuzmbl Hanpasnenus spomonnn
Crpayc smy A) Ouonornueckuii mporpecc

Cepas kpbica b) 6uonoruueckuii perpecc
JloMOBast MBI
Cunesenensbie (ITMAHOOAKTEPUN)
Open GepkyT
6. Yccypwuiickuit THTD
B 3aganue B 4. ycTaHOBHTE COOTBETCTBHE MKy NPU3HAKAMHU 0TOOPA M €ro BUAAMH

g bk wnE

[Tpusnaku or6opa Bun or6opa

1. Coxpanser ocobeil ¢ mOJE3HbIMH B JAHHBIX YCIOBUSIX IPU3HAKAMU A) ecTecTBEHHBIH
2. TIpuBOAMT K CO3/IaHHIO HOBBIX ITOPOJI )KUBOTHBIX M COPTOB PacTEHHI b) uckyccTBeHHBII
3. CriocoOcTBYeT CO3JaHUIO OPTraHU3MOB C HY)KHBIMU Y€JI0BEKY U3MEHEHUSIMU

4. TlposiBisieTcs BHYTPU MOMYJSALUN U MEXY HOMYISIUSAMHI OJHOTO BUA
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5. /[lelicTByeT B IpHpoOie MUJJIMOHBI JIET
6. IIpuBoauT K 0OPa30BaHUIO HOBBIX BHIOB

7. TIpoBoauTCs YEIOBEKOM
B 5. YcTaHOBHTE NOCJIE0BATEILHOCTh 00LEKTOB B MACTOUIIHON NMUINEBOH IeNH

1. Tnsa 2. [ayk 3.b0Xbs KOPOBKA 4.I'pau  5.JIuctbs pacteHui
B 6. — YcTaHOBHTE XPOHOJIOTHYECKYIO NTOCIEA0BATEILHOCTh AHTPOIOTeHe3a

1. Yenomek ymenbiid 2. YenoBek NpsAMOXOAAIIUN 3. puonurex

4.Heannepranen 5. Kpomanbonern.

C 1 YnucneHHOCTh MOIYISIUN OKYHEH B peKEe COKPAIaeTCs B pe3yIbTaTe 3arps3HEHUS BOIbI
CTOYHBIMU BOJAMH, YMCHBIIICHUSI YHCICHHOCTH PACTUTEIBHOSIHBIX PHIO, YMEHBIIICHHS
COJIepXKaHUs KMCJIOPO/ia B BoJie 3UMoi. Kakue rpynmnsl SKOJOTHYECKHX (DAKTOPOB MIPEICTABIICHBI B
JTAHHOM TiepeuHe?

C 2. Yem nipupoiHasi 5KOCUCTEMA OTIIMYAETCS OT arpOIKOCUCTEMbI?

8. JONIOJITHUTEJIBHOE OBECIIEYEHHUE JUCHUIIJINHbI

Marepuajbl JeKUMOHHBIX 3aHIATHI
Jlexkumst Ne 1

[uronorus - Hayka o kjeTke (Tped. "murtoc"-kietka, "moroc"-Hayka). IIpenmert
[IUTOJIOTHU - KJIETKH MHOTOKJIETOYHBIX >KMBOTHBIX U PACTCHHH, a TaKKe OJHOKJIETOYHBIX
OpraHU3MOB, K YHCIY KOTOPBIX OTHOCSTCS OaKTepuu, MPOCTEHIINE W OTHOKIETOYHBIC
Bojopociu. llutomorust u3ydaer CTPOCHHE M XUMUUYECKHH COCTaB KIETOK, (PYHKIUH
BHYTPHUKJICTOUHBIX CTPYKTYp, (DYHKIMU KJIETOK B OpTraHM3ME€ >XUBOTHBIX U PACTEHUH,
pPa3MHOXKEHHE W Pa3BUTHE KJIETOK, MPHUCIIOCOOJIEHUSI KJIETOK K YCJIOBHUSM OKpY’Karomen
cpenbl. CoBpeMEHHas UTOJIOTHS - HayKa KOMIUIEKCHas. OHa UMEET caMble TECHBIE CBA3U C
JPYTMMH OMOJIOTMYECKHMMH HayKaMHy, Hampumep ¢ OOTaHHMKOW, 300JI0THEH, (PU3UONIOTHEM,
y4eHHEM 00 SBOJIOIUU OPraHUYECKOr0 MHUpPa, a TAKXKE C MOJICKYJISIPHONW OMOJIOTHEH,
xumuen, Qusnkoit, maremarmkoil. IluTonorus - oOJHAa W3 OTHOCHUTEIBHO MOJIOJBIX
Ononornueckux Hayk, ee Bo3pact okoino 100 mer. Bospact ke TepmuHa "kieTka"
HacuutbiBaeT cBbimie 300 ner. Bmepserie Ha3zBanue "knetka" B cepeauHe XVII Beka
npumennst P. T'yk. PaccmaTtpuBasi TOHKUN cpe3 MpOOKH ¢ MOMOIIBIO MHUKpOcKoma, ['yk
YBUJIEN, YTO MpoOKa COCTOMT W3 siueek - kieTok. Kmerounas teopus. B cepennne XIX
CTOJIETHSI HA OCHOBE YK€ MHOTOYHMCJICHHBIX 3HaHuii o kietke T. IlIBanH chopmymupoBan
kjeTouHyto Teoputo (1838). OH 00600mmn MMeBIIHECS 3HaHUS O KIETKE M IMOKa3all, 4TO
KJIETKA MPEJCTABISET OCHOBHYIO €IMHUILY CTPOCHHS BCEX KUBBIX OPTaHU3MOB, UYTO KJIETKU
J)KUBOTHBIX M PACTEHHM CXOJHBI IO CBOEMY CTPOCHHIO. OTH TOJOXKECHHUS SBUIUCH
BOKHEUIIMMH JIOKa3aTEIbCTBAMH €IWHCTBA TMPOUCXOXKJCHUSI BCEX JKMBBIX OPraHU3MOB,
€AMHCTBO Bcero opranuyeckoro mupa. T. IlIBaHH BHeC B HayKy IpaBUJIbHOE MOHMMaHUE
KJIIETKM KaK CaMOCTOSITEJIbHOM €IWHMIIbl >KU3HU, HAMMEHbIIEH €IMHHUIbI >KHUBOTO: BHE
KJIETKH HET XU3HH. 3yueHne XuMHUUeCKOW opraHU3alu KJIETKH MPUBEIO K BBIBOIY, YTO
MMEHHO XHMUUYECKHE TIPOIIECCHI JIEKAT B OCHOBE €€ KU3HH, YTO KJIETKH BCEX OPTaHH3MOB
CXOJIHBI MO XMMHYECKOMY COCTaBY, Y HUX OJHOTUIIHO MPOTEKAIOT OCHOBHBIE MPOLIECCHI
oOMeHa BemlecTB. JlaHHBIE O CXOACTBE XMMHUECKOI'0 COCTaBa KIJIETOK €lle pa3 MOATBEPAUIN
€MHCTBO BCEro opraHuyeckoro mupa. CoBpeMeHHas KJIETOYHasi - TEOpUsl BKIIOYAET
CJEAYIONINE MOJIOKEHHUS: KJIETKa - OCHOBHAs €JUHUIIA CTPOEHUS M Pa3BUTHUS BCEX >KUBBIX
OpraHW3MOB, HauUMEHbIAasg €IWHUIIA JKUBOTO; KIETKHM BCEX OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHW3MOB CXOAHBI (TOMOJIOTHYHBI) TIO CBOEMY CTPOCHHIO,
XUMHUYECKOMY COCTaBY, OCHOBHBIM TPOSIBJICHUSAM KU3HEACATEIHHOCTH U OOMEHY BEIIECTB;
Pa3MHOXKEHHE KJIETOK MPOUCXOUT MyTeM UX JCNICHUs, U KaK/lass HOBasi KJIETKa 00pa3yeTcs
B pe3yJbTaTe ACICHHUS HMCXOAHOW (MAaTEpUHCKOW) KJIETKHU, B CJIIOXHBIX MHOTOKJIETOYHBIX
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OopraHu3Max KJIETKU CIEeHHUaTU3UPOBAHbl MO BBIMOJHAEMON MMU (QYHKIHH U 00pa3yioT
TKaHU; U3 TKaHEW COCTOSIT OpraHbl, KOTOPbIE TECHO CBSA3aHBI MEXIY COOOM M MOJYMHEHBI
HEPBHBIM U T'yMOpaJIbHBIM CHCTEMaM peryisuuu. VMccienoBanus KIETKM UMEOT OOJIbIIOE
3HaYeHue JUIs pasraikud 3a0oneBaHui. VIMEHHO B KJIETKaX HA4YMHAIOT pa3BUBAThHCS
NaTOJIOTUYECKHE U3MEHEHHUS, TPUBOISIINE K BOSHUKHOBEHHIO 3a00sieBaHuil. UTOOBI MOHATH
poOJib KIETOK B pa3BUTHM 3a00JeBaHUM, NpPUBEIEM HECKOJbKO MpuMepoB. OgHO u3
Cephe3HBIX 3a00JieBaHUM ueNloBeKa - caxapHblii quadet. [Ipuumna 3Toro 3aboneBaHus -
HEJOCTaTOYHas JIeATENIbHOCTD TPYIIIIbI KJIIETOK MOKEITYJOUYHON JKEJIE3HI,
BbIPa0aTHIBAIOIINX TOPMOH MHCYJIMH, KOTOPBIN Yy4acTBYET B PETYISIIIUN CaxapHOro oOMeHa
opraHu3Ma. 3JI0KaueCTBEHHbIE U3MEHEHHUs, MPUBOIAIINE K PAa3BUTHIO PAKOBBIX OMYXOJIEH,
BO3HUKAIOT TaKXX€ HA YpPOBHE KJIETOK. Bo30yautenu KoKUIuano3a - OnacHoro 3a0oJjieBaHus
KpPOJIMKOB, Kyp, F'yCEl U YTOK - Mapa3sUTUUYECKHUE MPOCTEHIINE - KOKUUIUU MPOHUKAIOT B
KJIETKM KHILIEYHOI'O SIHTENIUS M INEYEHU, PAacTyT M Pa3MHOXKAIOTCS B HHUX, MOJHOCTHIO
HapylaroT OOMEH BELIECTB, a 3aT€M pa3pyllaloT 3TU KIETKU. Y OOJIBHBIX KOKIMJAHO30M
JKABOTHBIX CHJIBHO HApYyIIA€TCs JEATEIbHOCTh IUIIEBAPUTEIBHON CHUCTEMBI U TIPH
OTCYTCTBUHU JICUEHUS KUBOTHBIC TOTHOAIOT. BOT moyemy u3yueHue CTpOeHUs, XUMHYECKOTO
cocTaBa, 0OMEHa BEIIECTB U BCEX MPOSIBICHUM KU3HEAEATETbHOCTH KIETOK HEOOXO0AUMO HE
TOJIbKO B OHOJOTMH, HO TakKXe B MEIUMLUMHE W BeTepuHapuu. M3yueHue KiIeTOK
pa3HOOOPa3HBIX OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OPraHu3MOB C  TOMOIIBIO
CBETOONTUYECKOTO U 3JIEKTPOHHOIO MHUKPOCKOIIOB MTOKA3aJ10, YTO 110 CBOEMY CTPOEHUIO OHU
paznenstorcss Ha ABe rpynnbl. OQHY TpyIIy COCTaBIAIOT OaKTEpUW U CHUHE-3EJIEHbIE
BOJIOPOCTH. DTH OpraHU3Mbl UMEIOT Hanboyiee MPOCTOEe CTPOCHUE KIeTOK. VX Ha3bIBarOT
TOSIACPHBIMH (TIPOKApUOTaMH), TaK KaK y HUX HeT oopMIIeHHOTro sjpa (rped. "KapToH"-
Ap0) W HET MHOTHX CTPYKTYp, KOTOpbl€ Ha3bIBAIOT oOpraHoujamu. Jlpyryio rpymnmy
COCTaBJISIIOT BCE OCTAJbHBIE OPraHU3MBbL: OT OJHOKIIETOYHBIX 3€JIEHBIX BOJIOPOCIEH H
MPOCTEUIINX JI0 BBICIIMX LBETKOBBIX pPACTEHUM, MIIEKONUTAIOLIUX, B TOM YHCIE H
yenoBeka. OHM HMEIOT CII0)KHO YCTPOEHHBIE KIIETKH, KOTOPBIE HAa3bIBAIOT SACPHBIMU
(9yKapuOTUYECKUMH). OTHU KJIETKA UMEIT SApO0 U OPTraHOUbl, BBIMOJHSIOLINE
cnerupuyeckue GyHKiuu. OcoOyr, HEKIETOUHYI (OpMY >KU3HH COCTABIISIIOT BUPYCHI,
U3yYEHUEM KOTOPBIX 3aHMMaeTcs BUpycosorus. CTpoeHne u (QyHKIHUHA OOOJIOYKH KIETKH.
Knerka mo0oro opranusma, mpeicTaBisieT cOOOM IeJIOCTHYIO XuBYHO cucreMy. OHa
COCTOUT U3 TPEX HEPA3PHIBHO CBSI3aHHBIX MEXAY cO00M yacTel: 000710YKH, IUTOIIaA3Mbl U
aapa. O6o0YKa KJIETKAa OCYIIECTBIISIET HEMOCPEACTBEHHOE B3aMMOJICHCTBHE C BHEIIHEH
Cpeioll W B3aUMOJCHCTBHE C COCEIHUMH KJIETKaMU (B MHOTOKJIETOUYHBIX OpraHU3Max).
O6onouka kieTok. OO00JOYKAa KIETOK HMEET CIOKHOEe cTpoeHue. OHa COCTOUT U3
HApYKHOTO CIIOSI M PACHOJIOKEHHOW TOJI HUM IuTa3MaTH4eckoil memOpanbl. KieTku
JKUBOTHBIX M PACTEHUU Pa3IUYarOTCS 10 CTPOSCHHUIO MX HAPYKHOIO CJIOsA. Y pacTeHui, a
Takke y OakTepuil, CHHE-3€JIeHbIX BOJIOPOCIEH M TPUOOB HAa MOBEPXHOCTU KIETOK
pacrnojyio’keHa MmiIoTHast 000JI0UKa, WM KJIETOYHasi CTeHKA. Y OOJBIIMHCTBA pacTeHUI OHa
COCTOMT M3 KiIeTyaTKH. KieTouHas CTEHKa MIpaeT HUCKIIOYUTEIbHO BAXKHYIO POJIb: OHA
MpECTaBIsIeT COOOW BHENIHMN KapKac, 3allUTHYI0 OO0OO0JIOYKY, OOecrleunBaeT Typrop
PaCTUTENBHBIX KJIETOK: Yepe3 KIETOYHYI0 CTEHKY MPOXOJIUT BOJA, COJIM, MOJIEKYJIbl MHOTHUX
OpraHNYeCKUX BelecTB. Hapy>KHBIN CIIOM NMOBEPXHOCTH KJIETOK JKUBOTHBIX B OTJIMYUE OT
KJIETOYHBIX CTEHOK PACTEHHIl OYeHb TOHKHWMU, 31macTUyHbii. OH HE BHUJAEH B CBETOBOMU
MHUKPOCKOI M COCTOMT U3 Pa3HOOOPa3HBIX MojucaxapuaoB 1 6enkoB. [IoBepXHOCTHBIN ciaoi
JKABOTHBIX KJIETOK IIOJY4YWJI HA3BAaHHUE TJMKOKAIMKC. [JIMKOKAIMKC BBIIIOJHIET MPEXIE
BCero (yHKIIMIO HETIOCPEJCTBEHHOM CBSI3U KIJIETOK KUBOTHBIX C BHEIIHEH CPEoid, CO BCEMHU
OKpYXaloUMMHU €€ BeulecTBaMu. lMess He3HAUMTENbHYIO TOJIIMHY (MeHbIIe 1 MKM),
HapyXHbIM CJIOM KJIETKU >KUBOTHBIX HE BBINOJHSAECT OIIOPHOM POJIM, KakKas CBOWCTBEHHA
KJICTOYHBIM CTeHKaM pacTeHuil. OOpa3oBaHUE TIIMKOKAJIHKCA, TaK K€ KaK U KIETOYHBIX
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CTEHOK pacTeHuH, TMPOUCXOAUT Ojarojaps IKUZHEINEATEIbHOCTH CaMUX  KIETOK.
[Mnazmatuyeckass memOpana. [loj TIJIMKOKAaIMKCOM M KIETOYHOM CTEHKOW pacTeHUi
pacrnojio)keHa Iula3mMatudeckas MemOpana (nat.  "MeMOpaHa'-kokuua, —IUJIEHKA),
rpaHUyaIas HEMOCPEJACTBEHHO C LUTOIIa3Moi. ToimuHa Tuia3MaTudeckol MeMOpaHbI
okosmo 10 HM, u3ydyeHue ee CTpoeHHS M (DYHKIMI BO3MOXKHO TOJIBKO C TOMOIIBIO
AIIEKTPOHHOTO MHKpOCKomna. B cocraB miazMatudyeckoil MeMmOpaHbl BXOIAT O€NKH U
munuael. OHU YIOPSIOUYEHO, PACTIONIOKEHBI M COCIMHEHBI IPYT C APYrOM XUMHYECKUMU
B3auMoAeicTBUsAMU. [l0 COBpEMEHHBIM TPEACTABICHUSM MOJIEKYJBl JIMOWAOB B
ria3MaTH4eckoil MeMOpaHe pacHoJIOKEHbI B JiBa psifa U 00pazyloT CIUIOUIHOW CJIOM.
Monekynbl 0elKOB HE 00pa3yloT CIUIOIIHOIO CJIOSl, OHM PAacIoyiaraloTcsl B CJIO€ JUIHUIOB,
MOTPYXasiCh B HETO Ha pa3Hyl TyOouHy. MoJekynsl Oefika M JIMIUAOB MOJBHXKHBI, YTO
oOecreynBaeT JUHAMUYHOCTH IJIa3MaThyeckoil MeMOpanbl. [lnmazmarnyeckas memOpaHa
BBITIOJTHSIET MHOTO BaXKHBIX (PYHKIMH, OT KOTOPBIX 3aBUAAT >KU3HENEATEIHbHOCTh KIIETOK.
Omna w3 Takux (GYHKIMM 3akiio4aeTcss B TOM, 4YTO OHa oOpasyer Oapbep,
OTTPAaHWYMBAIONIMI BHYTPEHHEE COJEpPKUMOE KJIETKM OT BHEWHEW cpeasl. Ho mexny
KJIETKaMU U BHEIIHEH Cpeiol MOCTOSHHO MPOUCXOIUT 0OMEH BemiecTB. V3 BHENIHEH cpebl
B KJIETKYy IIOCTYNaeT BOJa, pa3HooOpa3Hble coid B (QopMe OTAEIbHBIX HOHOB,
HEOPraHWYECKUE M OpraHuyYeckrue MoJIeKyJbl. OHU NPOHHMKAIOT B KJIETKY 4YE€pe3 OYCHb
TOHKHE KaHaJbl TUIa3MaTH4ecKoii MeMOpaHbl. Bo BHENIHIOIO cpeay BBIBOISTCS MPOYKTHI,
oOpa3oBaHHBIE B KIJETKe. TpaHCIOPT BEIIECTB- OJHA W3 TJABHBIX (QYHKUIUN
iazMaTudeckol MeMOpanbl. Yepe3 mia3MaTHuecKyr0o MeMOpaHy U3 KIETH BBIBOJSATCS
MPOJYKTHl OOMEHa, a TaK)Ke BEIECTBA, CHHTE3UpPOBaHHBIC B KieTke. K 4yrciy ux oTHOCSTCS
pazHooOpa3Hbie OENKH, YIJIeBOJbI, TOPMOHBI, KOTOpbIE BbIPAOATHIBAIOTCS B KIETKaX
Pa3IUYHBIX JKeJIe3 U BRIBOASITCS BO BHEKJIETOUHYIO cpeay B (hopmMe Menkux kamneib. Kietku,
00pa3yonife y MHOTOKJIETOYHBIX J>KMBOTHBIX Pa3HOOOpa3HbIE TKAHU (IMUTEIHAIBHYIO,
MBIIIEYHYIO U JIp.), COSAUHSIOTCS APYT C APYroM Iuia3MaThudeckoid memOpaHoi. B mecrax
COCJIMHEHUs JBYX KJIETOK MeMOpaHa Ka)XIOW M3 HUX MOKET 00pa3oBBIBATH CKIAIKU HIIU
BBIPOCTBI, KOTOpbIE MPHUAAIOT COECOUHEHHUSIM 0Cco0yi0 MpouHOCTh. COeIMHEHHE KIETOK
pacTeHnii o0OecreynBaeTcsi MyTeM OOpa30BaHMsI TOHKUX KaHAJOB, KOTOPBIE 3alOIHEHBI
[UTOIUIA3MOM ¥ OTpaHWYCHBl TUIa3MaTHueckod wmemOpanoil. [lo Takum KkaHaiam,
NPOXOJAUIMM Yepe3 KIETOYHbIe O00JOYKH, M3 OJHOM KIETKHM B JAPYTYI0 MOCTYHaroT
MUTaTeIbHbIE BEIIECTBA, UOHBI, YTIIEBOJbI U JIpyrue coenuHeHus. Ha moBepXxHOCTH MHOTHX
KJIETOK KMBOTHBIX, HAIPUMEP, Pa3IUYHBIX SMUTEIUEB, HAXOASITCS OUYEHb MEJIKUE TOHKHE
BBIPOCTBHI IIUTOIIA3MBI, TOKPBITHIE TUIa3MaTHUYECKOW MEMOpaHOW, - MHUKPOBOPCHUHKH.
HaubGonpiiee KOJIMYECTBO MHMKPOBOPCHMHOK HAxXOJWUTCS Ha TOBEPXHOCTH  KIIETOK
KHILIEYHUKA, /€ TPOUCXOJUT UHTEHCUBHOE MEepeBapUBaHUE U BCACHIBAHUE MEPEBAPEHHOU
numm. ®daromnuros. KpymHbie MoNeKynbl OpraHMYecKHUX BEIIECTB, HAMpUMep OEIKOB U
MOJINCaXapuJI0B, YACTHUIIBI MUINHU, OAKTEPUHU MOCTYNAIOT B KIETKY myTeM (aronura (rped.
"¢hareo" - moxupaTh). B  (daromure HemocpenCTBEHHOE ~y4yacTHE MPUHUMAET
ria3MaTudeckass MeMmOpana. B Tom MecTe, Tlieé MOBEPXHOCTh KIETKH COIMPHUKACAETCS C
YacTUIIEW KakKoro-mubo IIJIOTHOTO BemecTBa, MeMmOpaHa mporubaercs, oOpasyer
yrayOJjeHrue M OKpY)KaeT dYacTHily, KoTopas B '"MeMOpaHHOH ymakoBke" MOrpykaercs
BHYTpb KieTku. OOpa3yercs NHIIEeBapuTeIbHAs BaKyoldh W B HEH MepeBapHBAIOTCS
MOCTYNMBIIME B KIETKY OpraHudeckue BemectBa. l[luromnazma. OTrpaHudeHHass oOT
BHEIIHEH cpeapl MIa3MaTHYecKod MeMOpaHoHM, IMTOIIa3Ma MpeACTaBlsieT CcoOoMn
BHYTPEHHIOK TIOJNIYXKUIKYIO Cpely KIETOK. B nuromnazMy HSyKapuOTHUECKHUX KIIETOK
pacroiaratoTcs Ipo 1 pa3IuvyHble OPraHoUIbl. SIpo pacnojaraeTcs B IIEHTPAIbHONU YacTH
UTOIUIa3Mbl. B Hell cocpeoToueHbl U pa3HOOOpa3HbIE BKIIFOYEHUS - TPOIYKTHI KICTOYHOM
NESITENbHOCTH, BAKyOJIM, a TaKKe Melibuaiiine TpyOOUYKM M HUTH, 0Opa3yrollue CKeyeT
KJIeTKU. B cocTaBe OCHOBHOTO BEIIECTBA IIUTOIIA3MbI peobaaaaroT Oenku. B muTonnazme
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IPOTEKAIOT OCHOBHBIE MpoOLecChl 0OMEHa BEIEeCTB, OHA OOBEIUHIET B OJHO LIEJ0e SAPO U
BCE OpraHoOW[bl, OOecleyrBaeT UX B3aUMOJAEHUCTBUE, NEATEIBHOCTh KJIETKH KaK €IUHOU
LEJIOCTHOM JKMBOM CHCTEMBI. OHJOIUIa3MaTH4YecKass ceTb. Bcs BHYTpeHHSs 30Ha
LUTOIIA3Mbl 3all0JITHEHA MHOTOYMCIIEHHBIMH MEJIKMMH KaHalaMH M IOJOCTSMH, CTEHKU
KOTOPBIX MPEJACTaBISIOT CcOOOH MeMOpaHbl, CXOAHBIE IO CBOEH CTPYKType ¢
I1a3MaTudeckod MeMOpaHoi. DTH KaHajbl BETBSATCSA, COCAMHAIOTCA JPYr € JIPYroM HU
00pa3yloT ceTh, MOJTYYMBIIYIO Ha3BaHUE SHJOIIIA3MATUYECKON ceTU. DHAOIIa3MaTHYeCcKas
CeTh HEOJHOPO/IHA 10 CBOEMY CTPOEHUI0. VI3BECTHBI /1Ba €€ TUNa - TpaHyJIspHas U TIajiKasl.
Ha memOpaHax kaHaJIOB ¥ MOJOCTEH rpaHyNIsIpHON CETH paclojaraeTcsi MHOXKECTBO MEJIKMX
OKpYIJIBIX TEJell - puOOCOM, KOTOpPbIE MPUIAIOT MEMOpaHaM LIEPOXOBATHIN BuA. MeMOpaHbl
[JIAJKOM DHJOIUIA3MAaTUYECKOM CeTH He HecyT pubOoCOM Ha CBOEH IOBEPXHOCTH.
OHJOIUIa3MaTUYECKasi CETh BBINOJIHAET MHOIO pa3HOOOpa3HbIX (yHKIMH. OCHOBHas
(GyHKIMS TpaHyJSPHOM SHIOIUIA3MATHYECKON CETH - yyacTHe B CHHTe3e OeiKa, KOTOpBIH
ocyuiecTBisiercss B pubocomax. Ha MeMOpaHax TIagkod SHIOMIIA3MaTHYECKOM CETH
IPOMCXOIUT CUHTE3 JIMIUIOB U YIIeBOJ0B. Bce 3TH NpoayKThl CHHTE3a HAKAILJIMBAIOTCS H
KaHaJlax M MOJIOCTX, a 3aTeM TPAHCHOPTUPYIOTCS K Pa3IMYHbIM OpraHOMJaM KJIETKH, /1€
NOTPEOJIAIOTCS. WM HAKaIUIMBAIOTCS B LUTOIUIA3ME B KAaYECTBE KIIETOYHBIX BKIIIOUEHUHU.
OHJoMIa3MaTUYeCKas CETh CBS3bIBAET MEXKAY COOONH OCHOBHBIE OpPraHOMJbI KJIETKHU.
Pu6ocombl. Pubocombl 00HapyKeHbI B KJIETKaX BCEX OPraHU3MOB. DTO MUKPOCKOIMYECKHE
Tesnblia OKpyrio Qopmbel auamerpom 15-20 um. Kaxnas pubocoma COCTOUT U3 JIBYX
HEOJMHAKOBBIX IO pa3MepaM 4YacTHIl, Majoll W Oonbiiold. B omgHON KIeTKe COAepKUTCA
MHOIO ThICAY pUOOCOM, OHM pacroyiaraloTcsi Jub0 Ha MeMOpaHax TpaHyJISIpHOM
HHJIOIIA3MAaTHYECKON ceTH, 100 CBOOOJHO JexaT B LuToriasme. B cocraB pubocom
BxoaaT Oenku u PHK. ®@ynkuus pubocom - 310 cunte3 Oenka. CuHTE3 OeKa - CIOXKHBIN
npouecc, KOTOPBIM OCYIECTBISETCSA HE OAHOM puOOCOMOM, a UeNod TIpyHmou,
BKJIIOYAIOIIEN JJO HECKOJIBKUX JIECATKOB 00beIMHEHHBIX pubocoM. Takyio rpymnmy pudocom
Ha3bIBalOT MoiMcoMoi. CHHTe3MpOBaHHBIE OEJKM CHAayala HaKalJIMBAIOTCS B KaHajaxX U
MOJIOCTSIX AHAOIIA3MAaTUYECKON ceTH, a 3aTeM TPAHCHOPTUPYIOTCS K OpraHoujaMm u
ydacTKaM KJIEeTKH, TJe OHHU NOTpeOssroTcs. DHAOMIa3MaTH4ecKas CeTb M pPUOOCOMBI,
pacrojioKeHHbIE Ha ee MeMOpaHax, MPeJCTaBISAIOT co00i eauHbIN anmapar OMOCUHTE3a U
TPaHCIOPTUPOBKH OenkoB. MuToxoHapuu. B nuromnnasme 60JIbIIMHCTBA KIETOK >KMBOTHBIX
U pacTeHull conepxkarcst menkue tenbia (0,2-7 MKM) - MUTOXOHIpUH (Tped. "MUToc" - HUTD,
"XOHApPUOH" - 3epHO, rpaHyia). MUTOXOHJIPUU XOPOUIO BUJHBI B CBETOBOM MHKPOCKOI, C
MOMOIIIBI0O KOTOPOTO MOYKHO paccMOTpeTh uX (opMy, paclooKeHHEe, COCUUTATh
KOJIMYECTBO. BHyTpeHHee CTpoeHHe MHMTOXOHJPHN HM3y4eHO C IMOMOIIBIO 3JIEKTPOHHOTO
MuKpockorna. OO0osiouka MHUTOXOHIPUU COCTOMT U3 JABYX MeMOpaH - HapyXHOH u
BHyTpeHHel. Hapyxknas memOpana riajkasi, oHa He oOpa3yeT HHUKaKUX CKIAJOK U
BBIPOCTOB. BHyTpeHHsisi memOpaHa, HampoTuB, 0OOpa3yeT MHOTOYHCIIEHHBbIE CKIIAIKH,
KOTOpbI€ HampaBlieHbl B IMOJIOCTh MUTOXOHApUU. CKIaJKUM BHYTpEeHHEH MeMOpaHbl
Ha3bIBAIOT KpucTamu (nat. "kpucra" - rpedeHb, BBIPOCT) UHUCIIO KPUCT HEOAWHAKOBO B
MUTOXOHAPUAX Pa3HBIX KJIETOK. VX MOXKET ObITh OT HECKOJIBKHX JIECATKOB JI0 HECKOJBKHX
COTEH, MpUYEM OCOOEHHO MHOIO0 KPUCT B MHUTOXOHIPUSX AKTUBHO (PYHKIIMOHUPYIOIIMX
KJIETOK, HAIIPUMEP MBIIIEUYHBIX. MUTOXOHAPUHY Ha3bIBAIOT "CHJIOBBIMH CTAHLIMSIMH' KJIETOK,
TaKk KaKk UX OCHOBHas (yHKUHUS - cUHTe3 aneHo3uHTpudochopHoil kucnorel (ATD). Ora
KHUCJIOTa CUHTE3UPYETCS B MUTOXOHAPHUAX KJIETOK BCEX OPraHM3MOB M MPEICTaBIseT cOO0M
YHUBEPCAJBbHBI HMCTOYHMK DHEPrHHM, HEOOXOAMMBINH JJisi OCYHIECTBJICHHS IPOIIECCOB
KU3ZHEJEATENbHOCTU KIETKU W Lejoro opranu3ma. HoBble MUTOXOHApuM oOpa3yroTcs
JICJICHUEM YXKe CYIIECTBYIOIIUX B KieTke MuToXoHApul. [Tnactunel. B nuronnasme kietok
BCEX pacTeHWil HaxondTcs IiacTuibl. B KileTkax >KMBOTHBIX IUIACTH]IbI OTCYTCTBYIOT.
Pa3nuyatoT Tpu OCHOBHBIX THIIA IUTACTU/: 3€JIEHBIE - XJIOPOILIACTBI; KPACHBIE, OPaH)KEBBIE U
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KEJITble - XPOMOIUIACTHI; OeCIBETHBIE - JIEHKOIUIacThl. XJIOPOIJIAcT. DTH OPTraHOUIbI
colepKarcid B KIETKaX JHCTbEB M JPYIrUX 3€J€HBIX OpPraHOB pAaCTEHHUM, a TaKke Yy
pa3zHooOpa3HbIX Bogopociel. Pazmepsr xmopormactoB 4-6 MKM, Hawbojiee 4acTo OHH
UMEIOT OBalbHYIO (opMy. VY BBICHIMX pPACTEHUN B OJHOM KJIETKE OOBIYHO ObIBaeT
HECKOJIBKO JIECSITKOB XJIOPOILIACTOB. 3€JIEHBIN LBET XJIOPOIJIACTOB 3aBUCUT OT COJIEPKAHUS
B HUX NHUTMEHTa XJopoduuia. XJIOpOIUIaCT - OCHOBHOW OpTaHOHWJ KIETOK pacTeHUH, B
KOTOPOM IPOUCXOJUT (POTOCUHTES, T. €. 00pa30BaHUE OPraHUYECKUX BELIECTB (YIJIEBOAOB)
3 Heopranumdeckux (CO2 m H20) npu MCHOIB30BaHUM SHEPIUU COJHEYHOro cBera. 1lo
CTPOCHMIO XJIOPOIUIACTBI CXOJHBI € MHUTOXOHAPUAMH. OT UUTOIUIA3MBI XJIOPOILIACT
OTTpaHMYEH ABYMs MeMOpaHaMu - HapyXHOW U BHyTpeHHeWd. Hapyxnas wmemOpana
rajkas, 0e3 CKIaJoK U BBIPOCTOB, @ BHYTPEHHSsI 00pa3yeT MHOTO CKJIaJ4aThIX BBIPOCTOB,
HaIlpaBJICHHBIX BHYTPb XJoporiacta. [losTomy BHYTpH XJOpoIjiacTa COCPEIOTOYEHO
00JIbIIIOE KOJIMYECTBO MeMOpaH, 00pa3yromux 0coOble CTPYKTYPHI - TpaHbl. OHU CIIOXKEHBI
Hanoo0Mue CTONKM MOHET. B MeMOpaHax IpaH pacnojiararoTcsi MOJEKYJbl XJopoduiia,
MOTOMY MMEHHO 37IeCh MPoucXoauT ¢oTocunTe3. B xmoporacrax cuntesupyercs u ATO.
Mexnay BHyTpeHHHMH MeMOpaHamu Xiyoporuiacta coaepxkarcs JJHK, PHK. u pubGocomsr.
CrnenoBarenbHO, B XJIOPOILJIACTaX, TaK K€ KaK U B MHUTOXOHJIPHUSX, NMPOUCXOAUT CHHTE3
0enka, HeOOXOAMMOrO JUIsl AESITENIbHOCTH 3TUX OPraHOUI0B. XJIOPOIUIACThI Pa3MHOXKAIOTCS
JieJIeHueM. XPpOMOIUIACThl HAXOIATCS B LUTOIUIA3ME KIIETOK Pa3HbIX YacTel pacTEHUM: B
[[BETKAX, IJI0JAX, CTEONAX, MUCThAX. [IprcyTCTBHEM XPOMOIUIACTOB OOBSICHSIETCS KeNTas,
OpaHXeBas M KpacHas OKpacka BEHYMKOB I[BETKOB, IUIOJAOB, OCEHHHMX JIUCTHEB.
JlefikomnacTel HAXOIATCS B LUTOIIA3ME KJIETOK HEOKPAIEHHBIX YacTel pacTeHuid,
HampuMep B CTeONsAX, KOpHAX, KiIyOHsXx. DopMa JIEMKOMIACTOB pa3HOOOpasHa.
XITOpOIIACThI, XPOMOILIACTHI U JICHKOIIIACTHI CIOCOOHBI KJIETKAa B3AaMMHOMY Mepexoay. Tak
OpU CO3PEBAaHUU IUIOJOB WJIM H3MEHEHUM OKpPAaCKH JHMCTHEB OCEHBIO XJIOPOILIACTHI
MPEBpAIIAlOTCSd B XPOMOIUIACTHI, a JIMKOIUIACTBI MOTYT MPEBPAIIAThCS B XJIOPOILIACTHI,
HaIpUMep, IpHU Mo3eJIeHEHUH Ki1yOHel kapTodens. Anmnapat ['onbmxu. Bo MHOTHX KileTKax
KUBOTHBIX, HalpUMep B HEPBHBIX, OH HMeeT (OpPMY CIIO)KHOM CETH, PaCIOIONKEHHOU
BOKpYr sjpa. B kierkax pacTeHMid M NOpocTermux anmapar [oipIpKu IpeacTaBiieH
OTJCJIbHBIMHU TENbI[aMH CEPIIOBUAHON WIM NaJOYKOBUAHON (opmbl. CTpoeHHe 3TOro
OpraHouJa CXOJIHO B KJETKaX pPacCTUTEIbHBIX M JKUBOTHBIX OPraHMW3MOB, HECMOTpPS Ha
pazHoobOpaszue ero popmel. B coctaB anmapata ['oibaku BXOAST: TMOJOCTH, OTPAHUYEHHBIE
MeMOpaHaMHU W PACTOJNOXKEHHBbIe Tpymmnamu (mo 5-10); KpymHbIE W MENKHE MY3bIPbKH,
PacCIIONOKEHHBIE HAa KOHIIAX MOJOCTEN. BCce 3TH 371€eMEHTBI COCTABISAIOT €UHBIN KOMILIEKC.
Anmapatr  Tonbku  BBIMONHSET  MHOro  BaxHbIX  ¢QyHkuuid. Ilo  kanamam
DH/IOIUIA3MATUYECKOM CETM K HEMY TpPAaHCIOPTUPYIOTCS MPOAYKTbI CHHTETHYECKOU
NESITENIPHOCTH KIETKA - O€NKH, YIJIeBOAbl M JKUphl. Bce 3Tm BemecTBa CcHauana
HAKaIlJIMBAIOTCA, a 3aTE€M B BUJE KPYMHBIX U MEJIKUX MY3bIPHKOB MOCTYMNAIOT B IIUTOILIa3My
U 100 HCIONB3YIOTCS B CaMOW KIETKE B IMpoliecce €€ KU3HEACSITENbHOCTH, JHO0
BBIBOJIATCS M3 HEE U UCHOJB3YIOTCA B opranuzMe. Hanpumep, B KiIeTKax MOAXKeNTyA0YHOU
JKEJIe3bl MIICKOIUTAIOIIUX CHUHTE3UPYIOTCS THINEBAPUTEIbHBIE (DEPMEHTHI, KOTOPBIC
HAKaIlJIMBAIOTCS B TMOJIOCTSAX OpraHoujaa. 3aTeM oO0pa3yrloTcsl My3bIPbKH, HAMOJIHEHHbIE
¢depmentamu. OHM BBIBOASTCA M3 KIETOK B IMPOTOK MOJUKENTYIOYHOM >Kee3bl, OTKyIa
MEPEeTeKaroT B TMOJOCTh KUIIeYHWKA. Eie oaHa BakHas (QyHKIHMS STOro OpraHoWa
3aKJII0YaeTcs B TOM, YTO Ha €ro mMemOpaHax MPOMCXOJUT CUHTE3 KUPOB U YIJIEBOJIOB
(monucaxapuioB), KOTOpbIe UCIONB3YIOTCA B KJIIETKE M KOTOpPbIE BXOJST B COCTaB MEMOpaH.
bnarogaps gestenbHOCTM ammapata [OMBIKM  TPOUCXOIIT OOHOBJICHHE U POCT
iazmaTudeckoil memOpansbl. Jluzocomsbl. IlpencraBisior coOoit HEOOJbIIME OKPYTJIIbIe
Tenblia. OT HUTOMIA3Mbl KaXk/1as JIM30coMa OTrpaHrYeHa MeMmOpaHoil. BHyTpu nu3zocombl
HAXOATCS (DEPMEHTHI, PACHICTUISIONINE OCNKH, YKHUPHI, YIIIEBOJbI, HYKJIEHHOBBIC KHCIIOTHI.

39



K nuineBoii yactuile, NOCTYNUBIIEH B LIMTOILIA3MY, MMOAXOIAT JU30COMBI, CIIMBAIOTCS C HEM,
u oOpasyeTcsi OJlHa MHUIIEBAPUTENIbHAS BaKyoJlb, BHYTPU KOTOPOW HAXOJWTCS MHUIIEBas
4JacTHIla, OKpy>KeHHast (pepMeHTamMu nm3ocoM. BemecTBa, oOpa3oBaBIIuecss B pe3ysbTare
MepeBapuBaHUS MUIIEBOW YACTHULBI, MOCTYNAIOT B HUTOIUIA3MY U UCITOIB3YIOTCS KIIETKOM.
O6nagast crmocoOHOCTBIO K aKTHBHOMY IE€PEBAPUBAHUIO MHUIIEBBIX BEIECTB, JTU30COMBI
YY4aCTBYIOT B YAAJIEHHUH OTMHUPAIOIIUX B MPOLECCE KU3HEACATEIbHOCTH YacTEe KIIETOK,
LEJBIX KJIETOK U opranoB. OOpa3oBaHUE HOBBIX JTU30COM MPOUCXOUT B KIIETKE MMOCTOSTHHO.
depMeHTHI, cofiepKalIrecs B IM30cOMaX, KaK M BCAKHUE Ipyrue OeIKU CHHTE3UPYIOTCS Ha
pubocomMax  UMTOMJIAa3Mbl. 3areM ATH  (QEepMEHThl  MOCTYMalT IO  KaHalam
HHOIIA3MATUYECKONM CeTH K ammaparty [oyibIku, B MOJOCTAX KOTOPOro (hopMupyrorcs
JU30COMBI. B TakoMm BuAe IM30COMBI MOCTYNAIOT B nUTOIDIasMmy. Kierounsld nentp. B
KJIETKaxX >KMBOTHBIX BOJM3M siipa HaXOAMTCS OPTaHOUA, KOTOPBIA HA3bIBAIOT KJIETOYHBIM
neHTpoM. OCHOBHYIO 4YacTh KJIE€TOYHOIO ILIEHTPAa COCTABIISIIOT JIBa MaJ€HbKUX TeJblia -
LEHTPHUOJIU, PACTION0KEHHBIE B HEOOJIBIIIOM Y4YacTKe YIJIOTHEHHOM muToriasmel. Kaxnas
HEHTPUOJb UMeeT hopMy HUIUHApPA AMMHON 10 1 MkM. LleHTpronu urparoT BaxXHyIO pojb
npyu JIeJICHUW KJIETKW; OHU Y4YacTBYIOT B 0Opa3oBaHHH BepeTeHa JeneHus. Kietouynsle
BKUTIOYeHUsA. K KJI€TOUYHBIM BKIIOUEHUSIM OTHOCSITCSI YTIEBOJBI, KUPHI U Oenku. Bee atu
BCIIICCTBA HAKAIUIMBAIOTCA B LUTOIUIA3ME KJIETKHM B BHUJIEC Kamleidb W 3€pPEH Pa3IMYHON
BeIMYUHBI U QopMbl. OHM TEPUOJUYECKH CHUHTE3UPYIOTCS B KJIETKE M HCIOJB3YIOTCS B
nporecce oomena BemiecTB. Sapo. Kaxmas kieTka OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
YKUBOTHBIX, a TAKXKE PACTCHUI COACPKUT sApo. Dopma U pa3Mepsl siipa 3aBUCIT OT (HOPMBI
U pa3Mepa KJIeToK. B OOJIBIIMHCTBE KIIETOK UMEETCS OJTHO SIAPO, M TaKUE KIETKU HAa3bIBAIOT
onHosAepHbIMU. CyIIECTBYIOT TAK)K€ KIJIETKH C ABYMS, TPEMS, C HECKOJIBKHUMU JECATKAMU U
JTa’K€ COTHSIMH SIJIep. DTO - MHOTOSIICPHBIE KIETKU. S AEpHBIN COK - TOITYKHIKOE BEIIECTBO,
KOTOPO€ HAXOJHUTCS TOJ SICPHON O0O0JIOYKOW U MPECTaBISCT BHYTPEHHIOIO Cpeay spa.
Bompockr ns 3akperienus: Tembl: Kem, kora u kak Obuta oTKpbiTa Kietka? Uto u3ydaer
KJIETOYHAsi OMOJIOTHSA M KaKoe 3HaueHHWe WUMeeT KIeTouHas Teopus ansi Hayku? Kakue
MPOLECCHl MPOUCXOIAT B MHUTOXOHIpHUsX? KakoBo cTpoeHMe W Ha3HAYCHHE armapara
[onpmxu? KakoBa GyHKIMS TU30COM B )KMBOTHOM KieTke? Kakue mporiecchl mpoucxoasT B
xnoporutactax? KakoBo crpoenne u ¢yHkiuu sapa? UTo Takoe KIETOYHBIE BKIIOUCHUS?
Kakyto ¢yukuuio BemonHst0oT pudbocombr? KakoBa ponb 1muToruiasMel B kiieTke? KakoBsl
CTpOEHUE u byHKIMH SHIOIIA3MATUYECKON cetu?
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JINCT
HU3MeHeHUH pabodeil yueOHO# IporpaMMBbl MO TUCIHUIUIMHE
B/1.08 buosaorus

I[OHOJ'IHGHI/IH N U3MCHCHU, BHOCUMBIC B pa6oqy}0 ImporpaMmMy JUCHHUIIIIMHBI

OcHoBaHUSA BHECEHUS Paznen PII/L, B koTOpBIN ConepskaHue BHOCUMBIX
AONOJTHEHU M U3MECHEHUI | BHOCATCSH M3MEHECHUS JAOIOJTHEHUH, U3MEHEHU I

[Ipennoxxenne paboTomarens

[Ipennoxxenne cocTaBUTENA

IPOrpaMMBbl
[Ipuobperenue, u3ganue Paznenbr Ne2.4.5 u No5 OOGHOBIEHUE TIEPEUHS
JIUTEPaTypbl, OOHOBJIEHHE IlepeyeHb OCHOBHOMN U JIUTEpaTypsl

MIEPEYHSI U COACPIKAHUS JOTIOTHUTENLHON yueOHOM

OBC, 6a3 maHHBIX JIUTEPATYPbI

CocraBurelb: IpenogaBaTeslb E.IO. [1aBnoBa

YTBepxkeHa Ha 3ace€JaHud NPEAMETHO-IMKIOBOM KOMHMCCHM MaT€MaTUYECKUX
€CTECTBEHHOHAYYHBIX TUCHUIUIMH MPOTOKOT Ne 10 ot «27» mas 2020 .

COI'JTACOBAHO:

3aM. qupekTopa 1o YP ¢unmana \ "‘7’._7/ L T.A. Pesynenko
g «27» mas2020 .

s T
C S )) X
L7 /// JI.T. Cokonosa

3aBeayromas cekropoM OnbanoTekn puanana
7 «@7» mas 2020 .

UmKeHep-31eKTPOHHK - b
(TTporpammHoO-uHpOpMaLIMOHHOE 0OecreueHne) (= ~—<AB. CmeTanns

«27» masn 2020 r.
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Penensus

Ha yueOHy!o nporpammy yuebHoi nucuurmumuabl [1/1.03 buonorus
Juts cnietanibHocTy 35.02.12 CanoBo-napkoBoe U JlaHAIa(pTHOE CTPOUTEIBCTBO

PabGouas nporpamma yueOno# mucuumuubl [1J1.03 buonorus paspabGoTaHa Ha OCHOBE
Tpebosanuii ®I'OC cpeanero obmero o6pazoBaHus, NPEABABIIEMBIX K CTPYKTYPE, COAEPXKAHHIO H
pe3yabTataM OcBOeHHs yueOHoOHM mucuurumbsl  [1J1.03  buonorus, B COOTBETCTBHH C
PexoMeHanusMi 1O OpraHu3alMy TMOJYYeHHs cpeaHero obwero o0pasoBaHMs B IpeJenax
OCBOEHHsI 00pa30BaTENIbHBIX TPOrpaMM CcpeiHero mnpodeccroHanbHoro obpa3oBaHus Ha 0Oase
OCHOBHOro 00mero o0pa3oBaHuss C YyueToM TpeOOBaHHH (eaepabHBIX TOCYJapCTBEHHBIX
00pazoBaTeibHbIX CTAHIAPTOB CHELMATBHOCTH CPEAHETo npod)ecCHOHANBbHOro 00pa3oBanus (nanee
CIIO) 35.02.12 CanoBo-napkoBoe W JIaHAIA(QTHOE CTPOUTENHCTBO, YTBEPKIACHHOTO NPUKA30OM
Muno6puayku P® ot 07.05.2014 Ned61 (3apeructpupoBan B Muniocte Poccuu 27.06.2014 Ne
32891.

[IporpamMma sBAS€TCS YacThIO MPOrpaMMbl MOATOTOBKH CHELIMAIMCTOB CPEIHEro 3BEHA B
cootBerctBun ¢ ®I'OC CIIO no cneunansHoctd 35.02.12 CaznoBo-napkoBoe M jaHamapTHOE
CTPOHTENILCTBO.

Hucuumnnuaa [1/1.03 Buonorus wu3yuaercs B uiie 0a30BbiX AucuumivH. OOyuenue
opoBoauTCs Ha 0a3e OCHOBHOro o0mero o0pazoBaHHs H HALEJEHO HA MOIYYEHHE CPEIHEro
npodeccuoHanbHOro o6pazoanus. CTpyKTypa JUCLIMIUIHHBL COOTBETCTBYET MPHHIMITY €IHHCTBA
TEOPETHYECKOr0 M MpakTHdeckoro oOyuenus, Bce paszaensl (OcHoBel nutonorud; OprasHusm.
PasMHOXEHHE H HWHAWBHAYAJIbHOE pa3BUTHE OpraHu3MoB, OCHOBBI CEJEKLHMU M TI'€HETHKH,
DBOMONHOHHOEe yueHue, Mctopus pa3BuTHs Xu3HH Ha 3emne; OCHOBBI 3KonoruM; buoHMKa)
BbIJIEJICHBI AMIAKTHYECKH HienecoobpazHo. Bee Tembl HamnpaB/ieHbl Ha Ka4€CTBEHHOE YCBOCHHE
y4eOHOro Marepuayia. PasHooOpasHbie BHIBI CaMOCTOSTEIbHBIX pabOT MO3BOJAIOT YryOUTH H
0000mKTh H3yYaeMblii MaTepHall, 1 HaNPaBIEeHbl HAa 3aKPETICHHE YMEHUS TOUCKA, HAKOTUICHHS U
00paboTku HHpOpMALIHH.

Kaxasiii paszgesl nporpamMMbl  PacKpbiBaeT PacCMATpPHBAEMBbIE BOIPOCHI B JIOTHYECKOM
TI0CIIEI0BATEILHOCTH, OTpeeNIsieMOil 3aKOHOMEPHOCTAMH 00yueHus CTy1eHTOB. OHH HaNpPaBJICHbI
Ha (OPMHPOBAHHE 3HAHHM W YMEHHWH, B MOJHOH Mepe OTBEHalOT TPeOOBAHUAM K pe3yJibTaTaM
ocBoeHusi y4ebHoM aucnumumusl B cootBerctBuH ¢ ®I'OC CIIO. Ilacmopr mnporpamMmbl
000CHOBaHHO M TIOJIHO OTPAXAET COJEpKAHWE AMCLMIUIMHBI, €€ pOjb M MECTO B NMOArOTOBKE
CMELMAINCTA CPEIHEro 3BEHA, PACKPHIBAET LK W 3anaqd yueOHOH mucuuiuivbel. OnpenesieHsl
TpeOOBaHUS K YMEHHUSIM H 3HAHUSAM CTY/ICHTOB.

JUtst 3aKpeTUIeH|s] TEOPETHUECKUX 3HAHHH, (POpPMHPOBAaHHA YMEHHI H HaBBIKOB CTYAEHTOB
NpEeNyCMaTPUBAIOTCS NPAaKTUYECKUE 3aHATHSA u naboparopubie pabGotel. Konuuectso
MPAaKTHYECKHX 3aHATHH COOTBETCTBYeT TpeOoBaHHsAM yueOHoro miana. KoHTponb M OLEHKa
Pe3yJIbTAaTOB OCBOEHMS Y4eOHOM JUCHMIUTHHBI OCYLIECTBISIOT B (GopMme nup@epeHIInpOBaHHOTO
3ayera.

[lepeyeHb pEKOMEHAYEMOW OCHOBHOH M JONOJHHUTENBHOM JIHTEPATYpbl BKIIOYAET
0011eI0CTyIHBIE HCTOYHKMKH, W3NIaHHBIE B TIOC/EAHee BpeMs (He no3anee 5 ner). IlepeuncieHHbie
HuTepHeT — pecypchl aKTyaJIbHbl H JOCTOBEPHBI.

PaspaGorannas nporpamma y4eOHOM
PEKOMEHI0BaHA JUIsl UCTIONB30BaHUA B yu@%ﬁ
35.02.12 CanoBo-napKoBoe U naﬂnma(bt@e
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