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1. MACHOOPT PABOYEN MPOT'PAMMBI YYEFHOU TV CHUATLIAHBI

1.1. Ob6aacTh NpMeHeHUsI IPUMEPHOIi MPOrpaMMBbl

Pabouas mporpamma yueOnoi mucrurmuimabl [1]1.03 buonorus smBisiercss 9acThio
OCHOBHOHM TMpoQeccHOHaIbHOM 00pa3oBaTENIbHOW MPOTpaMMOl B COOTBETCTBUH C
®enepalibHBIM TOCYIAPCTBEHHBIM 00pa30BAaTEIbHBIM CTAHAAPTOM CpPETHETO (IOJHOTO)
oOuiero obpaszoBanust u denepalibHBIM rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
(mamee ®I'OC) no cnenmanpHOCcTH CIIO nmst cneruansHocTH 35.02.12 CanoBo-niapkoBoe u
naHAmadTHOE CTPOUTENHCTBO.

B ocHoBe yueOHON TUCHUIUIMHBI JIEKUT YCTAHOBKA Ha (POPMUPOBAHHUE Y 00ydaeMbIX
CUCTEMBI 0a30BBIX NOHATHM M MpPEACTABIEHUH O COBPEMEHHOW €CTECTBEHHOHAY4YHOU
KapTUHE MHpa, a TaKKe BbIPAOOTKA YMEHUW MPUMEHSTh IMOJTYy4YEHHBIE 3HAHMS, KaK B
npodeccuoHaNbHON AESTEIBHOCTH, TaK U JIJIsl peICHUS )KU3HEHHBIX 3a/1a4.

MHorue mooKeHUsl, pa3BUBaeMble OWOJOTHEH, PacCMaTPUBAIOTCA KaK OCHOBA
CO3/IaHMsI U MCTOJIb30BaHUs MHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TexHonoruil (MKT)
— OJHOrO0 U3 HamboJee 3HAYMMBIX TEXHOJOTUYECKUX JOCTHXKEHHUH COBPEMEHHOMU
[MBUJIA3AIUH.

B Ouonorun QopMupyroTCs MHOTHE BUIBI ACATEIBHOCTH, KOTOpPHIE HMEIOT METa
npeaIMeTHBIN Xapaktep. K HUM B epBy0 ouepeab OTHOCATCS: MOJIETUPOBaHNUE OOBEKTOB U
MPOIIECCOB, NMPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-HH(POPMAIIMOHHBIN
aHanu3, (OpMyIHpPOBAHHME THUIOTE3, aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATH3allls, BbIABICHUE MPUUYUHHO-CICACTBEHHBIX CBSI3€H, TIOHUCK AaHaJIOIOB,
yrpaBlieHue 00bEeKTaMu U mporieccamu. MIMeHHO 3Ta AUCIMILTHHA MTO3BOJISET MO3HAKOMUTD
00ydJarolmuxcs C HAayYHBIMHM METOJAaMU TO3HAHMs, HAYYUTh HUX OTIUYATh TUIIOTE3Y OT
TEOpPUH, TEOPHUIO OT SIKCIIEPUMEHTA.

buonorus uMmeer oueHb OOJIBIIIOE W BCEBO3PACTAIOIIECE YHCIO MEXKIAUCIUILUIMHAPHBIX
CBsI3€l, NpHYEeM Ha YpPOBHE, KaK IMOHATUIHOrO ammapara, Tak W HWHCTPYMEHTapHs.
CkazaHHOE TIO3BOJIIET paccMaTpuBaTh OWOJNOTHI0 Kak MeTa JUCIUIUIMHY, KOTopas
MPEA0CTABIISIET MEXAUCIUTUIMHAPHBIN SI3bIK JUIsl OMMCAHUSI HAYYHOU KapTUHBI.

1.2. MecTo y4eOHOIi JUCHUIINHBI B CTPYKTYpPe OCHOBHOM NPo(deccHoHaAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI:

Jucniummuaa  «buosorus» BXoAUT B 0a30BBIM  YyUEOHBIM IUKI (MPOPHUIBLHBIC
JUCUHUIUIMHBI) IPOrPaMMbl OJITOTOBKHU CIIEIMAIIMCTOB CPETHETO 3BEHA.

1.3. Lean u 3axa4u y4eOHOM JUCHUIIIMHBI

Conepxanue nporpamMmbl «buonorus» HampaBlIeHO Ha JOCTHKEHUE CIEAYIOIINX
yeneu:
. nojiyueHue (QyHIaMEHTAIbHBIX 3HaHUM o Ouonormyeckux cucremax (Kierka,
Opranusm, llomymsmus, Bwuna, Oxocucrema); HCTOpUM — Pa3BUTUS  COBPEMEHHBIX
NPEJCTaBICHUI O JKUBOW MPHUPOJE, BBLAAIOIIUXCS OTKPHITUAX B OMOJOTHYECKON Hayke;
poin OUONOrMYEecKOW Haykd B (OPMHUPOBAHHU COBPEMEHHOM €CTECTBEHHOHAYUHOM
KApTHUHBI MHpPa; METOJaX HAYYHOTO [TO3HAHUS;
. OBJIQJICHUE YMEHHMSMH JIOTUYECKH MBICIHTh, OOOCHOBBIBAaTH MECTO U POJb
OMOJIOrMYECKUX 3HAHUN B MPAKTUYECKON AESITENBHOCTH JIIOJEW, Pa3BUTHUH COBPEMEHHBIX
TEXHOJIOTUH; ONpeNeNsTh >KUBbIEe OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOMIOACHHS 3a
HDKOCUCTEMAMH C LEJIbI0 MX OINHUCAHWS W BBISBICHUS E€CTECTBEHHBIX M aHTPOIOI€HHBIX
W3MEHEHHIT; HAXOAUTh U aHAJTM3UPOBATh HH(POPMAIIHIO O KUBBIX O0BEKTaX;
o pa3BUTHE II03HABATEIIBHBIX HMHTEPECOB, HWHTCIUICKTYAJIBHBIX M  TBOPYECKMX
crocoOHocTel  OOywaromMxcsi B Ipoliecce M3y4eHHMs] OHOJOTMYECKHUX  SIBJICHUM;
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BBIIAIOIIMUXCS JOCTUXKEHUN OMOJOrMM, BOLIEANIMX B OOLICUYETIOBEUYECKYIO KYJIbTYPY;
CIIOXHBIX U MPOTHUBOPEUYMBBIX MYTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISJOB, HJCH,
TEOPHil, KOHLIENIUH, TUMoTe3 (0 CYIIHOCTH W MPOUCXOXKJICHUH XU3HH, YEIOBEKa) B XOJE
paboTHI C pa3IMYHBIMU UCTOUYHUKAMU UH()OpMALINH;

o BOCIHUTaHHE YOEKICHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKUBOW MPUPOJIBI,
HEOOXOJIMMOCTH  PAI[MOHAIILHOTO TMPUPOJONOIb30BaHUs, OEpPEekKHOTr0 OTHOLICHUS K
MPUPOJTHBIM pecypcaM M OKpyXKalollel cpeie, COOCTBEHHOMY 3/I0pPOBBIO; YBAXEHUSA K
MHEHUIO ONIOHEHTA IPHU 00CYXKJIEHUH ONOJIOrMUYECKHUX MTPOOIIeM;

o UCIOJIb30BaHNE MMPUOOPETEHHBIX OMOJOTUYECKUX 3HAHUN U YMEHHI B MMOBCEIHEBHOM
YKU3HU JIJISI OLICHKH TOCJIEJICTBUM CBOEH JESATENbHOCTH (M ACSITEIILHOCTH APYTUX JIOJEH) 1O
OTHOLIEHMIO K OKPY’KaloIllel Cpelie, 310pOBbI0 IPYIUX JIIOAEH U COOCTBEHHOMY 3710POBBIO;
000CHOBaHKE U COOMIOIEHHE Mep MPOodUIaKTUKK 3a001€BaHUM, OKa3aHUE MEPBOM MTOMOIIH
pH TpaBMax, COOJII0/IEHHUE TTPaBUII MOBEJCHUS B IPUPO/IE.

B nmporpammy BKJIIOYEHO COJACp)KaHHWE, HampaBieHHOE Ha (GOPMHUPOBAHHE Y
00ydJaromuxcss KOMIETEHIIUNA, HeoOXoauMbIX uis kKadyecTBeHHOro ocBoenus OITOIT CIIO
Ha 0a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYCHHEM CPETHEro o0IIero oOpa3oBaHUS;
OpOrpaMMbl  TIOJITOTOBKH  KBAJTU(UIIMPOBAHHBIX  pabOUYUX, CIYyXKallUX, MPOrpaMMbl
MoATr0TOBKHM crieranuctoB cpeanero 3seHa (IIIIKPC, IITICC3).

OcBoeHue conepxanus ydeOHOM AUCHUIUTHMHBI «bronorus» obecneynBaeT JOCTHKEHUE
CTYJIEHTaMU CJICTYIOIINX PE3YJIbTATOB:

JUYHOCMHBIX!

— chOpPMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBWKEHUS K HCTOPUU U JIOCTHKEHUAM
OTEUECTBEHHOUW OMOJOTUYECKON HAYKU; MPEACTABICHHS O I[EJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MUPA;

— MOHMMAaHHUE B3aMMOCBS3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, WX BIUSHHUS Ha
OKPYXAaIOUIyl0 CpeAy, 3KOHOMUYECKYIO, TEXHOJIOTMUECKYIO, COLMAIBHYI0 U 3THUYECKYIO
cdepsl JesITeIIbHOCTH YETIOBEKa;

— CIIOCOOHOCTH MCTOJIB30BaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTHHE MHpa
B 00pa3oBaTeNbHON U MPOGECCUOHATBLHON eATeIbHOCTH; BO3MOXXHOCTH UH(GOPMAIMOHHOMN
cpenbl 17151 o0ecrieYeHus MPOAYKTUBHOTO caMO0Opa30BaHus;

— BIIQJICHUE KYJIbTYpPOH MBIIIJIEHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHAIU3Y, BOCIPUSITHIO
uH(popMaluu B OOJACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE LEIM WU BHIOOPY MyTei ee
JOCTH>KEHUS B TpodecCuoHaIbHOM cdepe;

— CHOCOOHOCTh PYKOBOJICTBOBATBHCSI B CBOEH JEATEIHHOCTH COBPEMEHHBIMHU MPUHIUTIAMU
TOJICPAHTHOCTHU, TUAJIOTa U COTPYTHUUYECTBA; TOTOBHOCTh K B3aMMOJICCTBUIO C KOJIJIETaMH,
paboTe B KOJJICKTUBE;

— TOTOBHOCTH HCMOJB30BaTh OCHOBHBIE METOJIbI 3alllMThl OT BO3MOXHBIX MOCIEICTBUN
aBapui, kKatacTpo(, CTUXUIHBIX O€ICTBUM;

— o0najaHue HaBBIKAMU 0€30MacHON pabOThl BO BpPEMs MPOEKTHO-HUCCIEIOBATEIBCKONU H
AKCIIEPUMEHTAIBHOU JIEITEIbHOCTHU, TIPU UCTIOJIH30BAaHUH J1A00PATOPHOTO 000PYI0BAHMUS;

— CHOCOOHOCTh HWCIIOJB30BaTh TNPUOOpPETEHHBIE 3HAHUS W YMEHUS B MPAKTHYECKON
JESATeTHOCTH W TIOBCEHEBHOM JKU3HU ISl COOMIOJIEHUS MEp MPOPUIAKTUKU OTPABIICHHM,
BUPYCHBIX U JPYTrUX 3a00JI€BaHUI, CTPECCOB, BPEIHBIX MPUBBIUCK (KYypEHUS, aTKOT0JN3Ma,
HAapKOMaHMWH ); IPABUJI MIOBEJICHUS B IPUPOHOM Cpelie;

— TOTOBHOCTh K OKAa3aHUIO MEpPBOM IMOMOIIM NIpPH TpaBMaxX, MPOCTYAHBIX M JAPYTHX
3a00JI€BaHMIX, OTPABJICHUAX MUIIEBEIMU TTPOTYKTAMHU;

MemanpeomMemHulx.

— OCO3HaHWE COIMUATBHOW 3HAYMMOCTH CBOEH NpO(dheCcCHH/CIeHalbHOCTH, O0IalaHue
MOTHBAIIMEH K OCYIIECTBICHUIO MPOPECCUOHATBLHON JIeATEeIbHOCTH;



— MOBBIIIIEHNE UHTEJJIEKTYaJIbHOTO YPOBHS B MPOIECCe N3yUEHUS OMOJOTUUECKHUX SBIICHUI;
BBIJIAIONINXCS JOCTHKEHUW OWOJIOTHH, BONICAIMIUX B OOIIEYEIOBEUCCKYIO KYIBTYPY;
CJIIOKHBIX W TPOTHBOPEUYHMBBIX ITYTEH Pa3BUTHUS 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 YCTOMYUBOCTH W MPOAYKTHBHOCTH KUBOW MPUPOJIHI,
MyTH €€ U3MEHEHUS 10| BIUSHUEM aHTPOIOTCHHBIX (DAKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY
aHAJIN3Y 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 )KUBbIE OOBEKTHI B
MIPHUPOJIC; MPOBOIUTH HAOTIOACHUS 32 SKOCUCTEMAMH C IEIbI0 WX ONMCAHUS U BBISIBICHUS
€CTECTBCHHBIX M aHTPOIIOTCHHBIX U3MECHEHHUH; HAXOIUTh U aHAJU3HPOBATh HHPOPMAIIHIO O
JKUBBIX O0BEKTAX;

— CIIOCOOHOCTh TPHUMEHSTh OHOJIOTMYECKHE W JKOJOTHYECKHE 3HAHUS JUIS aHaIu3a
MIPHUKJIATHBIX TTPOOJIEM XO3HCTBEHHOH JIEITEIILHOCTH,

— CIIOCOOHOCTh K CaMOCTOSATEIIbHOMY IIPOBEACHHUIO  HCCICIOBAaHUM, ITOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HCIOJb30BaHWIO WHOOPMAIIMOHHBIX TEXHOJIOTHI
JUTS PEICHHSI HAYYHBIX B MPOQECCHOHATBHBIX 33]1a4,

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

NPeoOMemHublX:

— c¢(hOpMUPOBAHHOCTH MPEJICTABICHUM O POJIM U MECTE OMOJIOTHU B COBPEMEHHOW HAYYHOU
KapTUHE MHpa; TOHHMaHHWE podM Ouolorud B  (GOPMUPOBAHHHM Kpyrozopa u
(GYHKIIMOHAILHON TPAMOTHOCTH JIJISI PEIICHUS MTPAKTUYECKUX 3a0a4;

— BJIQJICHUE OCHOBOIIOJIATAIOIIUMHU MOHATUSAMHU W TIPEJICTABICHUSIMHU O JKMBOU MPHUPOJE, €
YPOBHEBOW OpraHu3aliii W SBOJIOIUH; YBEPEHHOE TIOJb30BaHHWE OWOJOTHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJAQJICHWEC OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHHS, WCIOJIB3YEeMBIMUA TIPH
OMOJIOTUYECKUX UCCIICIOBAHUSAX JKUBBIX OOBEKTOB U IKOCHCTEM: OITUCAHUEM, U3MEPECHUECM,
poBe/IeHuEM HaOII0ICHUI; BBISIBIIEHUE U OIEHKA aHTPOIIOT€HHBIX U3MEHEHUN B TIPUPOJIC;
— c(opMHUPOBAHHOCTh YMEHHH OOBSCHATH PE3yJbTAaThl OHMOJIOTHYECKHX ASKCIICPUMEHTOB,
peniaTh AIeMEHTapHbIC OMOJIOTHUECKUE 3a/1a4H;

— c(hopMUpPOBAaHHOCT, COOCTBEHHOH TMO3WIIMM 110 OTHOIICHUIO K OHOJIOTHYECKOU
uH(pOpMAIIUK, TIOTy4aeMOl W3 pa3HbIX WMCTOYHUKOB, TJIOOAIBHBIM 3KOJOTUYECKUM
npo0JIeMaM U MYTSIM MX PEIICHUS.

1.4. Ilepeuenv nnanupyemvix pe3yibmamoé o0yuenus no oucyuniune (nepeuensy
dopmupyemvix komnemenyuii).
He npenycmotpensl



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThI

Obvem uacos

MaxkcuMajibHasi ydeOHasi HATPY3Ka (Bcero) 107
Oobsi3aTeibHAs ayIMTOPHAs yuyeOHAas Harpy3ka (Bcero) 72
B TOM YHCIIE:
3aHATHS JEKIIMOHHOTO THIIA 48
MIPAKTUYECKHE 3aHATHS 16
ab0opaTOPHBIEC 3aHATHU 8
CamocTosiTesbHasi padoTa o0y4alonierocs (Bcero) 35
[TpomexyTouHas arTecTanus 9K3AMEH

2.2. CTpyKTYypa M CUUILINHBI

KonmyecTBO ayINTOPHBIX
4acoB Camocros-
IIpakTnuec TeJbHas
HaumeHnoBanue pasiesioB u Tem Bcero KHe " padora
Teopernueck
oe oGyuenue Jgaboparop- CTyJAeHTa
HbIE (4ac)
3aHATHS

Paszgen 1. Yuenue o Kierke 24 12 4 8
Tewma 1.1 Xumudeckast opraHu3anus KICTKH 6 4 2
Tema 1.2 CtpoeHue u QYHKIUHU KICTKU 10 4 2 4
Tema 1.3 XKu3sHeHHBIH IMKIT KIETKA 8 4 2 2
Pazpnen 2. Opranusm. PazmuoxxeHue u 12 4 4 4
HHIWBHAYAJTbHOE PA3BUTHE OPraHU3MAa
Tewma 2.1 PasMHOXKEHHE OpraHn3Ma 6 2 2 2
Tewma 2.2 aauBuyadpHOE pa3BUTHE OPTaHU3MA 6 2 2 2
Pasgen 3. OCHOBBI FT€eHETHKH M CeJIEeKINH 20 8 4 8
Tema 3.1 OcHOBHBIE YU€HUS O HACIEJICTBEHHOCTH U 12 4 4 4
U3MCHYUBOCTHU
Tema 3.2 OCHOBBI CETIEKITUU 8 4 4
Pa3nen 4. IlpoucxoxxaeHue U pa3BUTHE KU3HA

16 8 4 4
Ha 3emJie. DBOJIIOIIHOHHOE PA3BUTHE
Tema 4.1 IIpoucxosxaeHne u pa3BUTHE )KU3HU Ha

8 4 2 2
3emuite
Tema 4.2 MUKPOIBOJIONHS U MAKPOIBOJIOIIUS 8 4 2 2
Pasnen S. IlpoucxoxkaeHne 4ejaoBeKa 9 4 2 3
Tema 5.1 Autponorenes. YenoBedeckue pacsl 9 4 2 3
Pa3nen 6. OCHOBBI 3K0JIOTHH 16 8 4 4
Tema 6.1 Dxonorus — Kak HayKa 6 4 2
Tema 6.2 buocdepa u genosek 10 4 4 2
Pa3nen 7. Buonnka 10 4 2 4
Tema 7.1 buonuka 10 4 2 4
Bcero no ajucuuniute 107 48 24 35




2.3 Temamuueckuii naan u cooeprcanue yueOHou OUCUUNIUHDL

Haumeno Copep:xaHue yuedOHOr0 MaTepHaJia, NpaKTH4YecKue padoThl, O0vem | Ypo
BaHUe caMoCTOsITeJbHAsl padoTa 00y4yarmuxcs, Kypcopasi padora (ecjn JacoB | BCHb
paszieiioB npeaycMOTpeHa) 0CBO
U TeM CHHUA
1 2 3 4
Paznena 2. YueHue 0 KiIeTKe 24
Tema 1.1 Copep:xanue yueOHOr0 MaTepHaJa 4
Xumuueckas 1| Xumunueckasi opraHu3anusi KJIeTKU 2 2
OpraHu3anus 2 | OpraHuuecKre 1 HeOpraHUYEeCKHE BELIeCTBA 2 2
KJIeTKH CamocrosiTe/ibHasi padoTa 00y4arouuxcs 2
Cocrasinienne TabIHIBl «XUMUYECKHE JIEMEHTHI KIETKU» 2,3
Tema 1.2 Copep:xanue yueOHOr0 MaTepHaJia 4
Crpoenne n 1| Crpoenue u QyHKINH KIETKU 2 2
pynkuuun 2 | OOMeH BelIecTB U MPEBPAICHUE B KJICTKE 2 2
KJIETKH IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
1 | CpaBHeHHE CTPOCHUS KIETOK PACTEHHUM U KUBOTHBIX 2
CamocrosiTeJibHasi padora 00y4arouuxcs 2,3
[ToaroTroBka AOTMOIHUTENFHOTO MaTepralia 1o TeMam (Ha BbIOOD):
«brocunres Oenkay, «KieTouHas Teopust CTPOSHUS OPraHU3MOBY, «McTopus 4
Y COBPEMEHHOE COCTOSIHHE TCOPHH KICTKHY.
Tema 1.3 Coaep:xanue yueOHOro MaTepuasa 4
KusneHHnbii 1| Kietku 1 ux pa3HooOpa3ue B MHOTOKJIETOYHOM OpraHu3Me 2 1
IHKJI KIeTKH 2 | Muro3. [lutokunes 2 1
IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
1 | Butamussl, pepMEHTHI, TOPMOHBI M HX POJIb B OPraHU3Me 2 2,3
CamocTosiTesibHasi padoTa 00y4arouuxcs 2
CocraBneHne KoHCIeKTa «BuTaMuHbl, ()epMEHTBI, TOPMOHBI M UX POJIb B
OpraHu3Mey.
Paznen 2. Opranusm. Pa3mHokeHHe H HHAMBHAYAJIbLHOE Pa3BUTHE OPraHN3Ma 12
Tema 2.1 Coaep:xanue yueOHOro MaTepuaja 2
Pasvuosxenue | 1| PasMHOXeHMe opraHusMa 2 2
OpraHusma IIpakTHyeckue (JiaGopaTopHbie) padoThI 2
1 | Pa3MHOXXEHUE OPraHU3MOB 2 2,3
CamocrosTebHasi padoTa o0yyaromuxcs 2
Cocrasnenne Ta0nuipl: «BUIbl pa3MHOKEHHSY.
Tema 2.2 Coaep:xanue yue0HOro MaTepuaja 2
Hugusuayans | 1 | WHunuBuyansHoe pa3BUTHE OPraHU3Ma 2
Hoe pasBuTHE | [IpakTH4eckue (J1adopaTopHbie) padoThI 2
opraHmsma 1 ‘ WuauBuayanbHOE pa3BUTHE OPraHU3Ma 2 .
CamocrosTe1bHasi padoTa 00y4yalouuXcs 2
[ToaroToBKa JOMOIHUTENILHOTO MaTepuaa o Temam: « MHauBuayansHoe
pa3BuTHE YesioBeKay, «PernpoaykTuBHOE 3/10poBbey, «llociencTus BIUsSHUS
AJIKOTOJIsl HA Pa3BUTHE YesioBeKay, «[1ociieICTBYS BIUSIHNAS HOUKOTUHA Ha
pasBuTHE YenoBekay, «IlocieacTBus BIUSHIA HAPKOTHYECKHUX BEIIECTB Ha
pasBuTHE YenoBekay, «[locieacTBus BIMSHUS 3arpsA3HEHUS Cpebl Ha
pa3BHUTHE YEIOBEKa»
Paszgen 3. OCHOBBI FeHEeTHKH M CeJIeKIINHA 20
Tema 3.1 Copep:xanue y4eOHOr0 MaTepHaJia 4
OcHoBHBIE 1| T'eHernka — HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH H 2 2
Y4eHus 0 WU3MEHYHMBOCTH.
HacJIeACTBeH- | 2 | XpOMOCOMHAsl TEOpHs HACIECTBEHHOCTH 2 1
HOCTH 1 IIpakTnyeckue (JadopaTopHbie) paboThl 4
U3MEH'IMBOCTH | ] | PemieHre 3J€MEHTapHBIX TCHETUYCCKUX 33124 4
CamocrosTeanHast paboTa 06ygaromuxcs 4 2,3
[ToaroroBka JAOMOIHUTENLHOTO MaTepralia 1o TeMam (Ha BbIOOp):
«HacnencrBeHnble 6051€3HM YeNOBEKa, UX IPUYUHBI U TPOPHIAKTHKAY,
«COBpEMEHHBIC IPEJICTABICHHS O T€HE U TEHOME.
Tema 3.2 Coaep:xanue yuedOHOro MaTepuaja 4
OcHOBBI 1 | T'eneTnka — TeopeTHUECKast OCHOBA CEJICKITUU 2 2
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ceJIEKIMH 2 | OCHOBBI CENICKIMN PACTECHHH, )KUBOTHBIX 1 MUKPOOPTaHH3MOB 2 2
CamocrosiTe1bHasi padoTa 00y4alOHXCH 4
Koncnekr no reme: «bHOTEXHOJIOTHS — TOCTHKEHUS, IEPCIICKTHBBI .
pasBUTHSI.
Paznen 4. TlpoucxoskneHue M pa3BuTHE ;KM3HU Ha 3eMJiie. DBOJIIOIMOHHOE Pa3BUTHE 16
Tema 4.1 Copep:xanue yueOHOr0 MaTepHaJia 4
Iponcxoxaen | 1| [IpoucxoxaeHue 1 pa3BUTHE )KU3HH Ha 3eMIie. 2 2
ue u pa3BuTHEe | 2 | DBONIOIMOHHOE PAa3BUTHE 2 2
JKM3HU HA IIpakTnyeckue (JadopaTopHbie) paGoThl 2
3emue 1 | Pa3znuuHble TUMOTE3BI O IPOUCXOKICHUH JKU3HH Ha 3emiie 2 .
CamocrosiTe1bHast padoTa 00y4aloHXCs 2
Cocrasnenue npezeHTanuu «Pa3imyHple TUMOTE3b O TPOUCXOKICHUH JKHU3HN
Ha 3emiiey.
Tema 4.2 Copaep:xanue yueOHOr0 MaTepHaJa 4
Muxpossoiio- | 1 | MukposBomonus 2 1
nust " 2 | MakposBosronust 2 1
MaKpo3BoJI0- | JIpakTHyeckue (1adopaTopHbIe) padoThl 2
nus 1 | MHoroo6pasue HBOT0 MHpa Ha 3emiie 2
CamocrosiTeJibHasi padora 00y4arouuxcs 2 2,3
IToaroToBKa AOMOIHUTENILHOTO MaTepHaia o TeMaM (Ha BbIOOp): «[IpuunHbI
BBIMHUpPaHHUS BUIOBY, «bruonoruueckuii mporpecc 1 6MOJIOTHUYECKUN perpeccey,
«9Bomonnonusie uaen JK.b. Jlamapkay, «H. JlapBuH — 10 1 ocmuey.
Paspe 5. IIpoucxoskaeHue Yeja0BeKa 9
Tema 5.1 Conep:xkanue yueOHOro MaTepuaja 4
AHTpomnoreHe3. | 1 | AaTponoreses 2 2
Yenoseueckne | 2 | YenoBeueckue packl 2 2
packel IIpakTHyeckue (JiaGopaTopHbie) padoThl 2
1| AHanu3 U olleHKa Pa3JIMYHbIX TUIIOTE3 IPOUCXOKICHHS YeIOBEKa 2 2,3
CamocTosiTesibHasi padoTa 00y4arouuxcs 3
Cocrainienue Tabnuipl «YenoBeueckre pachy.
Pazgen 6. OCHOBBI 3K0J0TMH 16
Tema 6.1 Conep:xanue yueOHOro MaTepuaja 4
JxoJjorus — 1 | Oxomorus — HayKa 0 B3aMMOOTHOIIEHUSX OPTaHU3MOB MEXTy COOOH U 2 I
KaK HayKa OKpYyXarouieu cpenoi
2 | DKOJIOTHYECKHE CUCTEMBI 2 I
CamocrosiTe1bHasi padoTa 00y4yalouuxcs 2 .
CocTaBHTh CXEMY N€peady SHEPTHH M BEIeCTB (LIET0YKa IIUTaHuUs)
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 sxonorndeckux 3amaq 4 2,3
CamocrosiTesibHasi padoTa 00y4arouuxcs 2
CocTaBUTh CPABHUTENBHYIO XapaKTEPUCTUKY IPHUPOIAHBIX YKOCUCTEM U
arpos’KOCHCTEM CBOEH MECTHOCTH
Pa3gen 7. buonnka 10
Tema 7.1 Copep:xxanue y4eOHOr0 MaTepHaJia 4
Buonnka 1 | bruoHuKa Kak 0JJHO W3 HAaNpaBJIEHUH OMOIOTHHN U KHOEPHETHKH 2 1
2 | [lpvHIMIBI ¥ IPUMEPHI UCTIOJIB30BAHNS B XO3SHCTBEHHOH JIESITEIbHOCTH 2 1
IIpakTnyeckue (JadopaTopHbie) paéoThl 2
1| EcrecTBeHHBIE M HCKYCCTBEHHBIE 3KOCHCTEMBI CBOETO palioHa 2 2,3
CamocrosiTe1bHasi padoTa 00y4aloHXCH 4
[oaroroska k nuddepeHPOBaHHOMY 3a4€Ty 110 BOIIPOCaM
UTOro: | 107
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2.4. ConeprxaHue pa3aesioB TUCIUILUIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pa3ne
Jaa

HaunmeHnoBaHnue
pa3nena

Conep:xanue pasaeja

®opma
TeKyl1ero
KOHTpOJIst

1 2

3

4

1

Yuyenue o KieTke

O3HaKOMIICHHE C OWOJOTHYCCKUMH CHCTEMaMH pa3HOrO YPOBHS:
KJIETKOW, OpraHM3MOM, NOMYJSIIMeH, JKOCHCTeMoW, Onochepoii.
Xumudeckass opraHuzaims KieTkd. CTpoeHHe W (QYHKIUHM KICTKH.
OGMeH BelIeCTB M MPEBPAIICHAE SHEPIHH B KiIeTKe. JKU3HEHHBIH UK
KIICTKH.

vV, T

Oprasuzm.
Paszmuoxxenune n
WHIWBUAyaIEHOE

pa3BuTHE

opraHusma

Pasmuosxenne opranusmoB. [lomoBoe u Gecronoe pa3mMHOkeHHE. Meiio3.
WupuBunyanpHOE  pasBuThHe  opranm3Ma. CXOICTBO  3apoAbImIeit
TIPEACTaBUTENEH pa3HbIX Ipynn [IO3BOHOYHBIX KaK CBHICTEIBCTBO X
9BOJIOLMOHHOTO pOZCTBA. VHAMBUIyalbHOE pa3BUTHE YEIOBEKA.
PenponyktuBHoe  3mopoBbe. IlocnmencTBust  BAMSHHUSA — alKOTOJIA,
HUKOTHHA, HAPKOTHYECKHUX BEIIECTB, 3arPA3HCHMS CpPEIbl Ha Pa3BUTHC
YeII0BEKa.

P, T

OCHOBBI T€HETHKH
U CEJIEKLINHU

OCHOBBI Y4EHHUS 0 HacCJIeICTBEHHOCTH )¢ H3MEHUYMBOCTH.
3aKOHOMEPHOCTH W3MEHUYHMBOCTH. Hacnencreennas, WA
TCHOTUITHYECKAS, U3MEHUYHMBOCTD. MoaudukanuonHasi, WA
HEHACJICJACTBCHHAs, M3MCHUMBOCTL. ['¢HeTHka dYejgoBeka. ['eHeTHka u
MEJUIMHA. MarepuanbHbie OCHOBBI HacCJIeICTBEHHOCTHU u
u3MeHYMBOCTH. ['eHeTMKa W JBONIOLNMOHHAsA Teopus. ['eHeTuka
TIOMYJIALH. OCHOBBI ~ CENEKIMM  PacTeHHWi,  JKUBOTHBIX U
MHKpPOOPI'aHU3MOB. BHOTEXHOJOTUS, €€ NOCTHKEHUS U NEepPCHEKTHUBbI
pa3BUTHA.

IIpoucxoxnenue
U pa3BUTHE
JKM3HH Ha 3eMIIe.
DBOIIOLHOHHOE
pasBuTHe

IIpoucxoxkaeHne W HadaldbHBIE JTallbl PA3BUTHS >KM3HH Ha 3eMIle.
l'umoresst MIPOUCXOKACHUS JKU3HU. N3yuenune OCHOBHBIX
3aKOHOMEPHOCTEH BO3HHUKHOBEHUS, PAa3BUTHUS U CYHIECTBOBAHUS JKU3HU
Ha 3emule. YCIOKHEHHE XHMBBIX OPIaHU3MOB B MPOLECCE 3BOJIIOLUU.
Wcropust pa3BuTHs 3BOJMIOIMOHHBIX Ueil. EctecTBeHHblil 0oT60Op. Poip
3BOJIIOLIMOHHOTO Yy4eHHUs B (dbopMupoBaHrH COBPEMEHHOM
€CTECTBEHHOHAYUYHOM KapTHUHBI MHpa. Mukpo3Bosronus u
MaKpO3BOIIOIMS. bronorudeckuii mporpecc U OMOIOTHYECKHUNA perpecc.

P, T

IIpoucxoxnenue
YelloBeKa

AmnTpomoreHe3. JBomionusi npumatoB. COBpEeMEHHBIE THIIOTE3Bl O
IPOUCXOXKICHUN 4YeloBeka. Jloka3aTenbCTBa POJCTBA YENOBEKAa C
MJICKOTTUTAIOIIMMH ~ JKMBOTHBIMH.  OTambl  JBOJIOLMHM  YeJIOBEKa.
YenoBeueckue  packl. POICTBO M €AMHCTBO  HPOUCXOXKACHHUS
yenoBeueckux pac. Kpuruka pacusma.

OCHOBBI
DKOJIOTHH

DKoJorusl — HayKa O B3aMMOOTHOLICHUSAX OPTraHU3MOB MEXIy COO0H H
OKpykaromel cpemoir. bmocpepa — rminobanmpHas IKOCHCTEMA.
Buomacca. KpyroBopor BakHEHIIMX OHOTEHHBIX JJIEMEHTOB (Ha
mpuMepe yrieponaa, a3ora u nap.) B Ouocthepe. buocdepa u yemopek.
Usmenennss B Owmocdepe. I[locrmencTBus AEATEIHHOCTH 4YeIOBEKa B
OKpy»karonieil cpene. BozaeiicTBrue mpou3BOACTBEHHOMN AESATEILHOCTH Ha
OKPYXKAIONIYIO Cpeay B o0nacTu cBoel Oyaymieit mpodeccnn. Dxomorus
KaK TEeOpEeTHYecKasi OCHOBa pAaIMOHAIBHOTO IPHUPOJIONOIB30BAHHUS U
oxpanbl mpuponabl. Hoocdepa. IlpaBmwia moBeaeHus Iojaed B
OKpy’Kalllell  NpupoJHOM  cpene. bepexxHoe  OTHomIeHHME K
OMoIIOTHYEeCKUM  O0BbekTaM  (pacTeHHsIM ¥ JKHBOTHBIM H X
coo0IecTBaM) M UX OXpaHa.

Buonuka

PuoHMka Kak OJHO W3 HANpaBICHWH OWOJOTMH W KUOCPHETUKH.
Paccmorpenue OmoHmKON ocobOeHHOCTEH MOpP(O-PH3HOITOTHIECKOM
OpPraHU3aIMH KUBBIX OPTaHU3MOB W WX WCIIOJNB30BAHHS IS CO3JAHHS
COBEPIICHHBIX TEXHUYECKUX CHUCTEM U YCTPOWCTB 1O aHAJIOTHH C
JKHBBIMH CUCTEMaMH. .

[Mpumeuanue: T — rectuposanue, P — nanucanue pedepara, Y — ycrusiit onpoc, KP — konTposnbHas pabora
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2.4.2. 3aHATHSA CEMMHAPCKOI0 THIA

He npenycMoTpeHnsl

2.4.3. [IpakTnyeckue ¥ JadOpaToOpHbIe 3aHATUA

®opma
Ne HaumenoBanue pasgena HaumeHoBaHHe MPAKTHYEeCKHUX (JIAG0PATOPHBIX) padoT | TeKyllero
KOHTPOJIS
1. |Pa3pmen 1. CpaBHEHUE CTPOEHHS KIETOK PACTEHUN U AKUBOTHBIX v, JIP
Yuenne o kieTke ButamuHebl, QepMEHTBI, TOPMOHBI H MX POJIb B OPTaHU3ME v, JIP
2. |Pazgen 2. WunuBuayansHOe pa3BUTUE OpraHU3Ma IIP. Y
b
OpranusMm. PasmHoXeHue u
Pa3MHOeHMEe OpraHu3MoB
UHAUBUIYalbHOE Pa3BUTHE IP. v
opraHusma ’
3 |Pa3nmex 3. Perenue sneMeHTapHBIX TeHETHYECKUX 33134 p. v
OCHOBBI T€HETHKH U CEJIEKIIH >
4 |Paznen 4. MHoroo0pasue >KHBOro MHpa Ha 3emile P, y
i e T ———— MIPOUCXOXKACHUH KU3HHU Ha 3emiie IP. v
Ha 3emuie. DBOTIOIMOHHOE Pa3BUTHE ’
5 |Pa3pex 5. AHanu3 1 OIIEHKA Pa3JINYHBIX TUIIOTE3 MPOUCXOKICHHS v P
[TpoucxosaeHne 4enoBeka YeJI0BeKa ’
6 |Pasnmea 6. Pemrenue sxojlorndeckux 3aaad op. v
OCHOBBI 9KOJIOTHH ’
7 |Pa3nen 7. buonuka EcTecTBEeHHBIE M HCKYCCTBEHHBIE 3KOCUCTEMBI CBOETO pailoHa V. JIP
b

2.4.4. Coaep:xxaHue cCaMOCTOATEIbHOM padoThI

Temamuka peghepamos

Kinerounas Teopusi ctpoeHust opranu3MoB. VIcTopusi 1 COBpEMEHHOE COCTOSIHUE.
Hacnencteennas nndopmaius u nepeaaya €€ U3 MOKOJCHHUS B IIOKOJICHUE.
JpamMatrdeckue CTpaHUIlbl B UICTOPUHU Pa3BUTUS T€HETHKH.

Ycenexu COBpEMEHHOM T€HETUKH B MEJUIIMHE U 3/IPaBOOXPAHCHUH.
Uctopus pazBuTus 3BOIONUOHHBIX Uien 1o Y. JlapBuHa.

«Cucrema npupoas» K. JIlunHes u ee 3HaUeHUE AJISI pa3BUTHS OMOJIOTHH.
CoBpeMeHHbIE MPEJCTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOIUU.
CoBpeMeHHBIC TMPEJCTABICHHUS O 3apOXKJICHUM >XKM3HU. PaccMoTpeHne W OIleHKa
Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKICHUS
CoBpeMeHHBIM 3Tanm pa3BUTUS 4eloBeuecTBa. YenoBedeckue pacbl. OnacHOCTb
pacusma.
Bo3zaeiicTBre yenoBeka Ha TPUPOY HA PA3IMUHBIX dTaNax Pa3BUTHUS YEJIOBEUECKOTO
oO1recTna.

BnusiHue okpyXxarolei cpeapl U ee 3arpsA3HEHUs Ha pa3BUTHE OPraHU3MOB.

Bnusaue xypeHus, ynoTpeOJIeHHs alKoroisi M HAapKOTHKOB pOJMUTENSIMH Ha
AMOpUOHANIBHOE pa3BUTHE peOEHKA.
Buramunsl, gepMeHTB, TOPMOHBI U UX POJb B opraHu3Mme. Hapymenus mpu ux
HEJ0CTaTKE U U30BITKE.
[IpyuuHBl ¥ TpaHMULBl YCTOMUMBOCTU OHOC(hEpbl K BO3JEHCTBHUIO JIEATEIBHOCTU
JIIOEN.
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. broreHo3bI (3KOCHCTEMBI) PAa3HOTO YPOBHS M MX COMOJYMHEHHOCTh B TII00ATBHOU
sKocucTeMme — ouocdepe.

. BunoBoe u skonoruueckoe pazHoo0pasue OMOLEH03a KaK OCHOBA €r0 YCTOMYHBOCTH.
. [loBpIlIEHNE NPOAYKTHUBHOCTH (POTOCHHTE3a B HUCKYCCTBEHHBIX 3KOJOTHYECKUX
CUCTEMaXx.

. PaznuuHble 9KONIOrMYeCKue MUpPaMUAbl U COOTHOIIEHUS! OPraHW3MOB Ha Ka)XI0#l MX
CTYIIECHHU.

. [Iytu  moBbllIeHUS  OMOJOTMYECKOM  HPOAYKTUBHOCTH B HCKYCCTBEHHBIX
IKOCHUCTEMAX.

. Ponb 1mpaBUTENBCTBEHHBIX U OOIIECTBEHHBIX HKOJIOIMYECKMX OpraHu3aluil B
COBPEMEHHBIX Pa3BUTHIX CTpaHaX.

. ParnmonanbHOE HCIIOJIB30BaHUE U OXpaHa HEBO30OHOBIISIEMBIX IIPUPOJHBIX PECYPCOB
(Ha KOHKPETHBIX MPUMEpax).

. OnacHocTh T7100aNbHBIX HapylieHuil B 6nocdepe. O30HOBBIE «IBIPBD), KUCIOTHBIE
JIOIH, CMOTH U UX IIPEOTBpaIlIEeHuE.

. DKOJIOTMYECKHEe KPU3HUCHI U 3KoJIorhdyeckue KaracTpodsl. [IpenoTBparnenue ux
BO3HUKHOBEHUSI.

2.4.5. llepeyeHb y4eOHO-METOAMYECKOI0 O0ecnevYeHHsl AJIS CAMOCTOATEIbHOI padoThI
o0yualoumuxcs nNo JTUCIUIIHHE

CamocrodarenbHass paboTta oOyyaroumuxcs sBIsSeTCS BakHeHel Qopmoil ydueOHO-
MO3HABATEJILHOTO IpOoIecca.

OcHOBHas 11eb CAMOCTOATEIBHON PaOOTHI P U3yYEHUH AUCIUTUINHBI — 3aKPETHUTh
TEOPETHUYECKUE 3HAHUS, MOJIYIEHHBIC B X0 JCKIIMOHHBIX 3aHATHH, a Takke chopMHupoBaTh
MPAKTUYECKUE HABBIKH TMOJIOTOBKU B 00JIACTH OMOJIOTHH.

CamocrosTensHas paboTa B IPOLIECCe OCBOCHMSI TUCIMITIIMHBI BKIIOYAET:

-U3y4€HUE OCHOBHOW U JTIONOJIHUTEIBHOW JIUTEPATYPhI MO KypCY;
-CaMOCTOSITENIbHOE N3YYCHNE HEKOTOPHIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
-paboTy ¢ JIEKTPOHHBIMU YYEOHBIMU PECYpCamMu;

-M3y4YCHHE MaTePUAIIOB TIEPUOTUICCKON TTeUaTH, MHTEPHET PECYPCOB;
-TIOATOTOBKY K TECTUPOBAHUIO;

-TIOJITOTOBKY K MPAKTHYECKUM U JTJAOOPATOPHBIM 3aHATHSIM,
-CaMOCTOSITENIbHOE BHITIOJHEHNE JOMAIIIHUX 3a/1aHuH,

-MIOJITOTOBKY pedepata (1okIaaa, 3cce) mo oHOM U3 mpodIeM Kypca.

HaumeHnoBanue Ilepeyens yueOHO-MeTOANYECKOT0 00ecTieYyeHHs] AUCHUTIMHBI 10 BHINOJHEHHIO
pasjaesia, TeMbl CaMOCTOSAITEIbHOI padoThI
Pazpen 1. Buosorus : y4eOHUK U MPAKTUKYM TSI CPEHETo MpodhecCHOHALHOTO 06pazoBanust /
Vdenue 0 KIeTKe B. H. Speirun [u ap.] ; mox penakuueit B. H. Sppiruna. — 2-e u3n. — Mocksa !

WznarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccronansHoe obpa3oBaHue). —

ISBN 978-5-534-09603-3. — Texcer : anexTpoHHEIH // OOpa3oBaTenbHas miaTdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/489661

Kamenckuii, A. A. buonorus. O6ras 6uonorus. 10-11 knacesl [Tekct] : yueOHuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B. TTaceunuk. - 6-¢ u3n., crep. - Mocksa : JIpoda, 2018.
-368c. 20
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Pazgen 2. Kamenckuii, A.A. Buonorus: O6mas 6uonorus. 10-11 knaccer: yueOnnk/ A.A. KameHckui,

OpraHuzm. E.A. Kpukcynos, B.B. [1aceunux.- M.: [poda, 2018.- 368c.

PasmHoxeHne u Oo6mas ouonorus : yuednoe nmocooue / C.U. KonecHukoB. — Mocksa : KuoPyc,
MHANBHAYAIILHOC 2020. — 288 ¢. — Jas CITO. — ISBN 978-5-406-06119-0. — URL.:

PasBUTHE OPTafusMa | httns: //www.book.ru/view5/d9c0e37d324¢49c08f3c40f934a4h6cd

Pasgen 3. Kamenckwuii, A.A. bruonorus: O6mas 6uomnorus. 10-11 kmaccer: yueOHUK/ A.A.
OCHOBBI T€HETUKH U Kawmenckuii, E.A. Kpukcynos, B.B. ITaceunuk.- M.: JIpoda, 2018.- 368c.

CeJIeKLIUU Buosorns : yueOHUK U IPAKTHKYM TSI CPEIHETr0 MPOheCCHOHATBHOTO 06pazoBanus /

B. H. Spweirus [u ap.] ; nox penakuueit B. H. Speiruna. — 2-e u3g. — Mockga :
UznarensctBo FOpaiit, 2022. — 378 ¢. — (IIpodeccuonansHoe oopasosanue). — ISBN 978-
5-534-09603-3. — TekcT : anektponHsbIi / O0pa3oBarenbHas mwiatdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/489661

Paznen 4. Kamenckuii, A.A. buonorus: O6mast 6uosnorus. 10-11 knaccer: yueOHUK/ A.A.
[TpoucxoxneHue u Kawmenckwuii, E.A. KpukcyHnos, B.B. ITaceunuk.- M.: [Ipoga, 2018.- 368c.

pa3BUTHE KU3HH Ha Buonorus : y4eOHUK U MPAKTHKYM VIS CPEAHETo MpodeccnoHansHoro oopasoBanus /
3emue. DBomonronnoe |B. H. Speirus [u ap.] ; nox pepakuueii B. H. SIpsirusa. — 2-e u3n. — Mocksa

pasBuTHE WznarensctBo FOpaiit, 2022. — 378 c. — (IlpodeccuonansHoe oopazoBanue). — ISBN 978-

5-534-09603-3. — TekcT : anekTpoHHsbIit / O0pa3oBarenbHas mwiatdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/489661

Pa3znen 5. Kamenckwii, A.A. buonorust: O6mmas 6uonorust. 10-11 kiacesr: yaeOHuk/ A.A.
IIpoucxoxaeHue Kawmenckuii, E.A. Kpukcynos, B.B. ITaceunuk.- M.: JIpoda, 2018.- 368c.
4CJI0BCKa Buonorus : yueOHHUK U IPAKTUKYM JUTSL CpeIHEro MpodeccnoHanbHoro oopazoBanust /

B. H. Speirus [u ap.] ; nox penakiueit B. H. Speiruna. — 2-e u3a. — Mockga :
UznarensctBo FOpaiit, 2022. — 378 ¢. — (IIpodeccuonansHoe obpasosanue). — ISBN 978-
5-534-09603-3. — TekcT : anektponHbIit / Obpa3oBarenbHas mwiatdopma FOpait [caiit]. —
URL: https://urait.ru/bcode/489661

Pa3nen 6. Kamenckwii, A.A. buonorust: O6mmas 6uonorust. 10-11 knacesr: yaeOHuk/ A.A.
OCHOBBI 9KOJIOTUH Kawmenckwuii, E.A. KpukcyHos, B.B. TTaceunuk.- M.: [Ipoga, 2018.- 368c.

Buosorns : yueOHUK U IPAKTHKYM TSI CPEHEro npohecCHOHATBHOTO 06pa3zoBanus /
B. H. Spsirus [u ap.] ; nox penakiueit B. H. Speiruna. — 2-e u3a. — Mockga :
UznarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccronansHoe obpa3osanune). — ISBN 978-
5-534-09603-3. — TekcT : anmekTpoHHEIH // O0pa3oBarenbHas miatgopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/489661

Kamenckwuii, A.A. buonorus: O6mast 6uonorus. 10-11 kmaccer: yueOHUK/ A.A.
Kamenckwuii, E.A. Kpukcynos, B.B. I1aceunnk.- M.: Ipoda, 2018.- 368c.

Buosorns : yueOHUK U IPAKTUKYM TSI CPEIHEro npohecCHOHATBHOTO 06paszoBanus /
B. H. Spwirus [u ap.] ; nox penakuueit B. H. Speirimaa. — 2-e u31. — MockBa :
UznarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccronansHoe obpa3osanune). — ISBN 978-
5-534-09603-3. — TekcT : anmekTpoHHEIH // O0pa3oBarenbHas miatdgopma FOpait [caiit]. —
URL: https://urait.ru/bcode/489661

Pa3nen 7. buonuka

Kpome mnepeuncieHHBIX HMCTOYHUKOB OOYYArONIUICA MOXET BOCIOJb30BAaThCs
MMOMCKOBBIMHU CUCTEMaMHM CeTH MHTEpHET Mo TeMe caMOCTOATEIbHOM paOOTHI.

Jns OCBOEHMSI NUCHMIUIMHBI U CAMOCTOSITEJIbBHOTO BBIMOJHEHHUS MPEIyCMOTPEHHBIX
y4eOHOM mporpaMMoi Kypca 3aaHHil MOKET OBITh HCIIOJIB30BAaHO CleNylollee yueOHO-
MeToJInYecKoe obecredeHue:

- METOJIMYECKHE PEKOMEHAIIMHU K BBIMOJHEHUIO TPAKTUYECKUX U Ta0OpaTOPHBIX padoT;
- METO/IMYECKHUE PEKOMEHIAINH K CAMOCTOSTEIbHON padoTe.

Havanom opranuzanuu 0000 CaMOCTOSTEIBHON pabOThl JOKHO OBITh NMPUBUTHE
HABBIKOB U YMEHHM TPaMOTHOM pabOTHI ¢ y4eOHOM M HAYYHOU JTUTEpaTypoi. DTOT MpoIiece,
B MEPBYIO OYEpE/b, CBA3aH C HAXOXKIECHUEM HEOOXOIMMOW Jis YCIEIIHOTO OBJAJEHUS
y4eOHBIM MarepuaioM JuTeparypoil. OOyuaromuics [OOMKEH YMEThb I0JIb30BaThCs
dbongamMu OMOTUOTEK M CIIPABOYHO-OMOIMOTpadUIECKIMU U3TAHUSIMU.
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HCIIOJIB3YIOTCA

3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'NU

Jlig peanu3anuy KOMIETEHTHOCTHOTO MOAX0/a MPEAYCMaTPUBAETCS UCIIOIb30BAaHUE
B Y4eOHOM IMpoIlecCe AKTUBHBIX M WHTEPAKTUBHBIX (OPM MPOBEACHUS AayAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHH C Ieapi0 (OPMHUPOBaHMUS U PA3BUTHS NPOPECCHOHAIBHBIX
HAaBBIKOB 00 y4arOIIHUXCS.
B nponecce npenogaBanus NpUMEHSAIOTCS 00pa30BaTeIbHbIE TEXHOJIOTUU Pa3BUTHUS
KPUTUYECKOTO MBIIUICHHUS.
B yue6HOM mnpouecce Hapsay ¢ TpaJIUIUOHHBIMU 00pa30BaTEIbHBIMU TEXHOIOTUSAMHU

KOMIIBIOTEPHOE

MHTEPAKTUBHBIE TEXHOIOTUH.
3.1.00pa3oBaTe/ibHbIE TEXHOJOTHHU NP NPOBEAEHUM JIEKIUIA

TECTUPOBAHHUE,

TEMATUYCCKUC

MPE3EHTALNH,

Ne HaumeHnoBanue Bujnl npuMensieMbIX 00pa3oBaTeIbHbBIX Kou.
pa3gena pasgena TeXHOJI0TMii qac
1 Yuenue o KiueTke AynnoBu3yanbHas TEXHOJIOTHA, 12
) KpYTJbIU CTOJ
2 OpranmsM. PasMHOXeHHE U HHANBUIYJIbHOE AynnoBu3yasbHas TEXHOJIOTHSA, 4%
) pa3BUTHE OpraHU3Ma npoOJIeMHOE M3JI0KEHUE
3 OCHOBBI TEHETHKHU H CEJICKIINT AynnoBu3yasbHas TEXHOJIOTHSA, 8
) Ipo0IEMHOE H3JI0KCHNE
4 [TpoucxoskneHne u pa3BUTHE KU3HH HA AynnoBu3yasibHas TEXHOJIOTHSA, g+
) 3emue. IpoOIEMHOE H3JI0KCHNE
5 [MpoucxoxneHune yenoBeka AynnoBu3yasibHas TEXHOJIOTHSA, 4
' JIEKLUS - TUCKYCCUS
6 OCHOBBI 9KOJIOTHH AynnoBu3yanbHas TEXHOJIOTHS, g*
) KpYTJbIU CTOJ
AynnoBu3yanbHas TEXHOIOTHUS
7. Buonuka A Y ’ 4+
npecc-KoHpepeH s
Hroro no xypcey 48
B TOM YHCJIC HHTEPAKTHBHOE 00yueHHe™ 16*

3.2.00pa3oBaTe/IbHbIC TEXHOJIOTMH NP NPOBEICHNH NPAKTHYECKUX 3aAHATHH 1
J1adopaTopHBIX padoT

Tema 3anaTus

Buas! npuMeHseMBIX 00pa30BaTeIbHBIX

. Kou.
TEXHOJIOTUH aac
1 |JlaGoparopnas padora Nel Jluckyccust Mo TeOpeTHYECKUM BOTIPOCaM. 2
CpaBHEHHE CTPOEHHA KJIETOK PACTCHUH M KHUBOTHBIX | BrimonmHeHne mabopaTopHOil paboThl
2 |JlabopatopHas padora Ne2 JIuckyccust o TEOpeTHIECKUM BOIIPOCaM. 2
Buramunsl, ¢epMeHTB, TOPMOHBI W WX pOJb B |BrmonHenne mabopaTtopHO paboOTHI
OpraHu3Me
3 |IIpakTuyeckasi pagora Nel Juckyccust o TEOpeTUIECKUM BOIIPOCaM. 2%
WunuBuyansHoe pa3BUTHE OPraHU3Ma Pemenne cuTyaTHBHBIX M IPONU3BOJICTBEHHBIX
3a1aq
4 | IIpaktuueckas padora Ne2 Juckyccust o TeOpeTUIeCKUM BOIIPOCaM. 2%
Pa3mHOXeHIE OpraHu3MOB PelieHne cUTyaTUBHBIX M IPOU3BOJICTBEHHBIX
3a1aq
5 |IIpaktu4eckasi padora Ne3 JIluckyccust o TeOpeTHIECKUM BOTIPOCaM. 4
Pemenne aneMeHTapHBIX TeHETHUECKUX 3a7a4 Pemienue 3a1ay ManbIMu rpyniamMu
6 |IIpakTuuyeckasi padora Ned Juckyccust o TeEOpeTHYECKUM BOIIPOCaM. 2*
Muoroo6pasue >KMBOro Mupa Ha 3emiie Pewenne 3agay MansIMu rpyniamMu
7 |HpakTnuyeckas padora NeS Jluckyccust o TeOpeTUIeCKUM BOIIPOCaM. 2

Pasnuunblie runoressl o MPOUCXOKJACHNHU )KU3HU Ha

Pemenue 3aJa4 MaJilbIMU I'pyrnnaMmu
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3emire

8 |JIabopaTopHas pabota Ne3 Jluckyccust o TeOpeTUIECKUM BOIIPOCaM. 2
AHanu3 1 OleHKa pa3IMuHbIX THIOTE3 Brimonuenue 1adbopatopHoit paboTh
MPOUCXOXK/ICHHS YeIOBEKa

9 |IIpaktuueckas padora Ne6 Juckyccust o TeopeTUYeCKUM BOIPOCcam. 4
Pemenne sxonorndeckux 3anad Perienue 3ama4 MaJbIMy TPyIIIaAMH

10 |JIaGoparopHasi padora Ned Juckyccust o TeOpeTHYECKUM BOIIPOCaM. 2*
EctecTBeHHBIC 1 HCKYCCTBEHHBIC 3KOCHCTEMBI CBOETO | BrimonmHenne mabopaTopHOii paboTh
paiioHa

Hroro no xypcey 24

B TOM YHCJIE HHTEPaKTHBHOE 00y4yeHue™* 8*

4. YCJIOBUS PEAJIM3ALUUA ITPOI'PAMMBI TUCIUIIJIMHBI

4.1. Mamepuanvho-mexuuueckasn 0a3a, He00X00UMAsA 0N OCYULECHBICHUS
obpazoeamenbHo20 npoyuecca no OUCUUNIUHE
Peanuzamus yueOHOM gucuuriunbl buonorus tpedyer Hanuuus ydeOHOro kaOWHETa
JUTSI TIPOBEICHUS TEOPETHUECKUX, TPAKTHYECKUX 3aHITHI U 1a00paTOpHBIX padoT.
Peanu3anust yueOHON AMCHUILTUHBI OCYIIECTBISIETCS] B CHEIMAIIBHO 00OPYIOBAaHHOM
KabuHeTe buosornu, KOTOpbIil BKIIOYAEeT B ceO4:
MYJIbTUMEIUA KOMIUIEKT (MYJIbTHMEIUAIPOCKTOP U IKPaH),
KOMIIBIOTED,
JIOCKa y4ueOHas,
yueOHast MeOeb.

4.2 Ilepeuenv HeoOX00UMO020 NPOPAMMHO20 0OecneuenHus

1. 7-zip (uuen3us 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 (sumensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (muniensus - http://www.openoffice.org/license.html)
5. Free Commander (iiuueH3us -
https://[freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%bd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome (yiunien3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo60aHOM J0CTYTIE)

8. Mozilla Firefox (imunensus - 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 JUCLHUIIJINHBI

5.1. Ocnosenaa numepamypa

2. buonorus : yueOHUK U PAKTHKYM ISl CPETHEro MpodheccHoHanbHOro oopa3zoBanus /
B. H. Speirus [u ap.] ; mox penakmueit B. H. Speiruna. — 2-e uzn. — Mockasa :
MznarensctBo KOpaiit, 2022. — 378 ¢. — (IIpodeccuonanbroe odpa3oBaHue). —
ISBN 978-5-534-09603-3. — Tekcr : anekTpoHHbIN // OOpazoBarenbHas miaTgopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/489661

3. Kamenckuii, A. A. buonorus. O6mas 6uonorus. 10-11 kmaccer [Tekct] : yueOHuk / A. A.
Kamenckwuii, E. A. Kpukcynos, B. B. [laceunuk. - 6-¢ u3., crep. - Mocksa : Jlpoda, 2018. -
368 c. 20

4. Konecnukos, C.H., O6mas 6uosorus : yaeoHoe nocoodue / C.1. KonecankoB. — Mocksa :
KuoPyc, 2021. — 287 ¢. — ISBN 978-5-406-08214-0. —
URL :https://book.ru/book/940945. — TeKcT : 31eKTPOHHBIIA.

5.2. /lononnumenvnas numepamypa

1. Mawmonros, C.I'., Obmas 6uonorus : yaeonuk / C.I'. Mamontos, B.b. 3axapoB. — Mocksa :
KuoPyc, 2022. — 323 ¢. — ISBN 978-5-406-09591-1. — URL:https://book.ru/book/943212
(mara o6pamenust: 02.03.2022). — TeKCT : 2IEKTPOHHBIH.

2. Orrouxuit, I'. II. EcrecTBo3HaHue : y4eOHUK U MIPAKTUKYM ISl CPEAHETO
npodeccuonanbHoro oopaszoBanus / I'. I1. Otronkwuii ; mon pexakumeit I'. H. Ky3pmenko. —
Mockaa : M3garensctBo FOpaiit, 2022. — 380 c. — (IlpodeccuonansHoe oO6pazoBaHue). —
ISBN 978-5-534-02266-7. — TekcT : anexktpoHHbIH // O6pazoBaTenbHast miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/491265

3. Mycradun, A.I'., buonorus : yae6uuk / A.I'. Mycradun, B.b. 3axapo. — Mocksa :
KuoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL:https://book.ru/book/943245
(mata obparmienus: 02.03.2022). — TekcT : 3ACKTPOHHBIHA.

4. CwmupnoBa, M. C. EcrtecTBo3HaHME : Y4EOHHK U IPAKTUKYM JUIsI CPETHETO
npodeccuonansHoro oopazosanus / M. C. CmupnoBa, M. B. Boponenko,

T. M. CmupHoBa. — 2-¢ u31. — Mocksa : MU3natensctBo FOpaiit, 2022. — 330 c. —
(ITpoeccronansroe oopazoBanue). — ISBN 978-5-534-09495-4. — TekcT : 371€KTPOHHBIN
// ObpazoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489719

5. Caenko, O.E., EcrectBo3Hanue : yueOHoe nocodue / O.E. Caenko, T.II. Tpymmuna, O.B.
Jlorsunenko. — Mocksa : KaoPyc, 2022. — 363 ¢. — ISBN 978-5-406-09773-1. —

URL :https://book.ru/book/943669. — TeKcT : 31eKTPOHHBIIA.

5.3. Ilepuoouueckue uzoanusn

1. Uzsecmus svicuuux yueonwix 3asedenui. Cesepo-Kaesxaszckuii pecuon.Cepus: EcmecmeenHvle
Hayku - Hayunas snexmpounnas 6ubauomexa «eLIBRARY.RU. - URL:
http://elibrary.ru/title_about.asp?id=7362

2. Becmnux Aovieetickoeo 2ocyoapcmeennozo yuusepcumema. Cepusi 4: Ecmecmeento-
Mamemamuyeckue u mexuuyeckue nayku- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351

3. [TpodeccrnonansHoe 0OpazoBanue B coBpeMeHHOM Mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

4. buonorus B mkoie - URL: https://dlib.eastview.com/browse/publication/92107

5. Hayka u mxona - URL: https://dlib.eastview.com/browse/publication/79294
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5.4. Ilepeuens pecypcos ungopmauuoHHo-meieKoMMyHuKayuonnoi cemu «Mumepnemy,
Heo0X00UMBbIX 011 0C6OCHUSA OUCUUNIUHDL

OBbC «YuuBepcuterckas oudanoreka ONLINE»: caiit. — URL: http://biblioclub.ru

OBC Uznarenscra «Jlanp»: caitt. — URL: http://e.lanbook.com

OBC «Opaiit»: caiit. — URL: https://urait.ru/

3BC «BOOK.ruy: caiit. — URL: https://www.book.ru
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LNk~ WNE

6. METOANYECKHUE YKA3AHMUS UIAA OBYYAIOIIUXCA ITO OCBOEHUIO
JANCIUIIIMHBI

Hucuurnnuna «buonorus» HaleleHa Ha TMOJyYeHHE 3HAHUW B  0o0macTu
€CTECTBEHHOHAYYHBIX JUCHHUILINH.

C TOYKM 3peHMs UCIHOJIb3YEMBIX METOAOB JIEKIMHM MOAPA3ACIAIOTCS CIEAYIOIINM
ob6pazom: nH(POPMAIIMOHHO-00BSICHUTENbHAS JICKIIUS, TOBECTBOBATEIbHAS, JIEKIUsI-Oecea,
npoOyieMHas JeKLIUs U T. [I.

OOydeHue  CTYIEHTOB  OCYIIECTBISIETCS O  TPAJUMIUOHHOM  TEXHOJIOTUHU
(JIeKIIMOHHBIM MaTepuall, MpaKTHYEeCKHe M JabOopaTOpHbIE 3aHATHUS, CAMOCTOSTEIbHBIC
paboThl) C BKIIFOYECHUEM WHHOBAIIMOHHBIX JJIEMEHTOB.

YcTHOE M3NOKEeHHe Yy4eOHOro mMaTepuala Ha JICKIIMH JOJKHO KOHCIEKTUPOBATHCS.
Cnymarb JEKIUI0 HY)XKHO YMETh — MOJJEPKUBAaTh CBOE BHUMAaHHUE, MOHITh U 3alIOMHUTH
YCIIBIIIAHHOE, YJIOBUTH May3bl. B mpoiecce u310KeHusl npenojaBareneM JeKIUU CTYACHT
JIOJIKEH BBISICHUTh BCE HEMOHSATHBIE BOINPOCHI. 3aMHCHIBATh COAEpKAHUE JIEKUUU HYXKHO
00s13aTeNIbHO — 3aMMCH TTOMOTAIOT MOAIEP)KHUBATh BHUMAaHKE, CIIOCOOCTBYIOT TOHUMAHUIO U
3alIOMHHAHUIO YCIIBIIIAHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIIYXaT OMOPOM Uil Iepexo/ia
K OoJiee TITyOOKOMY CaMOCTOSITEIbHOMY M3YUYEHUIO MTPEIMETA.

Meronnueckrue peKOMEHIAUHU 110 KOHCIEKTUPOBAHMIO JICKIUI:

— 3alKACh JIOJKHA OBITH CHCTEMHOM, IPEICTaBIATh COOOM COKpaIlEHHBIA BapUaHT
Jexuuu npenoaasareis. Heo6xoaumo ciaymarb, 00 JyMbIBaTh U 3alHCHIBATH OJJHOBPEMEHHO;

— 3amuch Benércs O4yeHb OBICTPO, UETKO, IO BO3MOXHOCTH KOPOTKUMHU
BBIPOXKCHUSIMU;

— HE TpeKpaiias CIymarh MpenojaBaTelis, Hy>KHO 3allMChIBaTh TO, YTO HEOOXOIMMO
ycBouTh. Henb3si 3amuchiBaTh Cpas3y K€ BBICKa3aHHYIO MBICIb MpernojaBaTelis, cleayeT eé
MOHATh U TOCJE 3TOr0 KParko 3amucaTh CBOMMHU CIIOBAMU WJIM CIIOBAaMU MpernojaBaTes.
BaxxHo, 4TOOBI B HE#l HEe OBUT MOTEPSIH OCHOBHON CMBICIH CKAa3aHHOTO;

—MMEHA, JaThl, Ha3BaHUs, BBIBObI, ONIPEIEICHHUS 3aIIMChIBAIOTCS TOYHO;

—cyelyeT OoOpaTuTh BHMMaHHME Ha OQOpMIIEHHME 3amucu Jekuuu. [ns kaxaoro
npeaMeTa 3aBoAuTcs o01mas terpaab. OTIMYHBIM OT OCTAJIBHOIO IBETA CIIEAYET BBIIEIATH
OTJIETIbHBIE MBICIIM W 3aroJIOBKM, COKpalllaTh OT/AEJbHbIE CJIOBA M MPEIJIOKEHUS,
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UCIIOJIb30BaTh YCJIOBHBIE 3HAKH, OYKBBI JIATUHCKOIO U TPEYECKOro an(aBUTOB, a TaKKe
HEKOTOpbIe MPUEMBI CTEHOTpa(UUECKOTO COKPAIICHHSI CIIOB.

[IpakTudeckue 3aHATHS IO TUCIUATITUHE «BHOTOTHS» TPOBOASITCS 1O CXEME:

- YCTHBIHU, JINOO MUCbMEHHBIN OMPOC 110 TEOPUH B HAYAJIEC 3aHATHUS;

- pelIeHne MpakTUYECKUX 3a7a4 MOCTABIICHHBIX MEpe]l CTYIEHTOM;

- UHAUBUAYaJIbHbIE  3aJaHUs s TMOATOTOBKM K  TIPAKTUYECKUM U
1a060paTOPHBIM 3aHITHSIM.

[lear MpakTUYECKOTO 3aHATUS - HAYYUTh CTYACHTOB TPUMEHSATH TEOPETUUYCCKUE
3HAHUS MPU PEIICHUH MPAKTHYECKHUX 33]]a4 Ha OCHOBE PEAIbHBIX JIAHHBIX.

Ha npakTudeckux 3aHsATHAX MPeo01aialoT Caeayoe METO b

—  BepOasibHbIE (ITPe00IaJal0IIUM METOIOM JOJIKHO OBITh OOBSICHEHNUE);

- NpakTH4YeCKue (MUChMEHHBIC 3/IaHUs, IOATOTOBKa pedepaToB, 3amaHUs C
ucnons3zoBanueM [1K u mp.)

BaxxHbIM 17151 CTyZieHTa SBISETCS YMEHHE PAIlMOHAIBHO MOAOUpaTh HEOOXOAUMYIO
y4eOHYI0 JIUTepaTypy W YMEHHE TIOJIb30BaThCS MPHOOPETCHHBIMU MPaKTUYECKUMU
HaBBIKAMH TIpU paboTe C MporpaMMHBIMEH cpeiacTtBamMu. OCHOBHBIMH JINTEPATYPHBIMH
HMCTOYHUKAMH SIBIISFOTCSI:

— oubnuoreuynsie Gouab! punuana Kyol'Y;

— 3JIEKTPOHHASI OMOJIMOTEYHASI CHCTEMa « Y HUBEPCUTETCKasi ONOIMOTEKa OH-JIAlHY;

— 3JIEKTpOHHAast OubnuoTeyHas cuctema M3gatensctBa «JIanby.

[Touck kHur B OMONHMOTEKE HEOOXOIMMO HAUYMHATH C M3YYEHHUS IMPEIMETHOTO
Karajora M CO3/IaHus CIUCKAa KHHUT, TOCOOWH, METOAMYECKHX MaTepHalioB IO TeMe
U3YYCHHS.

[IpocMOTp KHMTYM HAa4YMHAETCSA C TUTYJIBHOTO JIMCTA, CIEIYIONIETO MOCTEe OOJIOXKKH.
Ha néM 00bIYHO MOMEIIar0TCsl BCE OCHOBHBIE JIaHHBIE, XapaKTEPU3YIOIINE KHUTY: HAa3BaHHE,
aBTOP, BBIXOJHBIC JIAHHBIC, IAHHBIC O Tepen3aHuu U T.J. Ha 000poTe TUTYIBHOTO JIMCTA
naéTcsl aHHOTAIMS, B KOTOPOWM YKa3bIBACTCS TEMAaTHKA BOIPOCOB, OCBCIIEHHBIX B KHUTE,
OIpENICNISIETCS] KPYl YMTATENIC, Ha KOTOPBIM OHA paccuvTaHa. boyblioe 3HaUYeHUE UMEET
NPEINUCIOBUEC KHUTH, KOTOPOE 3HAKOMHUT YHTATEIs C JIMYHOCTHIO aBTOpa, HCTOpUEH
CO3JaHMsI KHUTH, PAcCKpbIBacT cojepkaHue. [IpouuB mpenucioBue W TOJIYyYUB 0OIIee
NpeJICTaBICHUE O KHHUTe, CJEIyeT oOpaTuThcs K oraBieHuto. OriaBieHHe KHHUTU
3HAKOMHUT 00Yy4aeMoro ¢ COJIep)KaHHEeM W JIOTHYECKOW CTPYKTYpPOW KHHTH, TO3BOJIIET
BBIOpATh HYKHBIH MaTepwall Ui W3ydeHus. [ 0] W3aHus KHUTH TO3BOJISET CYAHUTH O
HOBU3HE Marepwaia. YeM wdame KHHTAa U3MAETCSA, TeM OOJBIIYI0 IIEHHOCTh OHa
npencraBisieT. B kHuUre MOryT OBITh MPUMEYaHUS, KOTOpBIE COAEpKAT pa3TUUHbIC
JOTIOTHUTEIIbHBIC CBeJieHUs. OHM IeYaTaloTCs BHE OCHOBHOTO TEKCTAa W Pa3bsACHSAIOT
oTneabHBIe BOMPOCHL. [IpeaMeTHbie M andaBUTHBIE yKa3aTedd 3HAYUTEIBHO OO0JIerdaroT
MOBTOPEHUE M3JI0KEHHOTO B KHUTE MaTepuaia. B KOHIlE KHUTH MOXET pacroyiaraThCs
BCIIOMOTATENbHBIA MaTepuasl. K HeMy OOBIYHO OTHOCATCS HWHCTPYKIIUHU, TPUIIOKCHUS,
CXEMBI, CUTYallMOHHBIC 33J1a4H, BOIIPOCHI JIJIT CAMOKOHTPOJIS H T.].

JIJIs JydInero mpeicTaBlieHUs W 3allOMUHAHUS MaTepuaia IeJIeCO00pa3HO BECTH
3aMUCH ¥ KOHCTIEKTHI PA3IUYHOTO COJIEPIKAHMSI, 2 UMEHHO:

— TIOMETKH, 3aMEUYaHUs, BBIJICJICHUE TNIABHOTO;

— TUTIaH, TE3UCHI, BBITTUCKH, ITUTATHI;

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

Uurarh y4eOHMK HEOOXOAMMO BIYMYHMBO, BHHUMATEIHHO, HE TPOIMYyCKas TEKCTa,
CTapasCh MOHATHh KaXAyH (pasy, OMHOBPEMEHHO pa3Oupas MPUMEPHI, CXEMBbI, TaOIHIIbI,
PHUCYHKH, PUBEJIEHHBIE B YUECOHHKE.

OnHVM W3 BOXKHEUITUX CPEJICTB, COCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUH, SIBIISICTCS
KpaTKas 3alyiCh MPOYUTAHHOTO MaTepHualia — COCTaBJIeHHE KOHcmekTa. KoHCmekT — 3To
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KpaTKOE€ CBSI3HOE W3JIOKEHHE COJIEP)KaHMUSI TEMbl, y4yeOHHMKAa WM €ero 4YacT, 0e3
noJIpoOHOCTEH M BTOPOCTENEHHBIX neTaneid. [lo cBoel cTpyKType U MmocienoBaTeabHOCTH
KOHCIEKT JIOJDKEH COOTBETCTBOBATH IUIaHY yueOHMKA. [IoaTOMY BaKHO cHaydajga COCTaBUTH
IUIaH, a [OTOM IHMCaTh KOHCIIEKT B BHUJE OTBETa Ha BOMNPOCHl IUlaHa. Ecinm y4yeOHMK
paznenéH Ha HeOONbIINE O3arjaBiIeHHbIE YaCTH, TO 3aT0JOBKM MOXKHO paccMaTpUBaTh Kak
OYHKTHl TJIaHA, a M3 TEKCTa KaXJOW YacTu CcIeAyeT 3amucarb T€ MBICIH, KOTOpPbIE
PacKpbIBAIOT CMBICH 3ar0J0BKa.

TpeGoBaHus K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTh, 11eJIeCO00Pa3HOCTh KaXK0TO 3allMChIBAEMOTO CJIOBA;

— COAEPXaTEeIbHOCTh 3allUCU - 3AIUCBIBAEMBIE MBICIH clieAyeT (OpMYyIUpOBaTh
KparTko, HO 0e3 ymiep0a 1 cMbiciia. O0bEM KOHCIIEKTa, KaK MTPaBUIIO, MEHBIIE N3Y4aeMOI0
TekcTa B 7-15 pas;

— KOHCTIEKT MOXKET OBITh KaK MPOCTBHIM, TaK M CIOXKHBIM IO CTPYKTYpe — 3TO
3aBHCHUT OT COICP)KAaHUSI KHUTH U TIeTTN €€ N3y4IeHUsI.

MeTtonuyeckrue peKOMEHIAlUU 10 KOHCTIEKTUPOBAHUIO:

— TPEeXJE YeM HadaTh COCTaBISATh KOHCIIEKT, HYXHO O3HAKOMHUTBCS C KHUTOH,
IPOYUTATH €€ CHaYasla 10 KOHIA, IOHATh IPOYUTAHHOE;

— Ha OONOXKKE TETpaaM 3alMCHIBAIOTCA HAa3BaHWE KOHCIEKTUPYEMOW KHUTH W HUMS
aBTOpPA, COCTABJISAETCS TUIaH KOHCTIEKTUPYEMOTO TECTa;

— 3amMcH JIydllle JeNaTh MpU MPOYTEHHMH HE OJHOro-IByX al3aleB, a IEeJIoro
naparpada Wi IjaBbl;

— KOHCIEKTUPOBAHME BENETCS HE C IENbI0 UMETh OINpeNeNEHHBIA 3amucu, a it
Oojiee TOJIHOTO OBJAJCHUSA COJEPKAHUEM H3Y4aeMOro TEKCTa, IOATOMY B 3alMCsX
OTMEYAeTCs U BBIACISIETCS BCE TO HOBOE, MHTEPECHOE U HYKHOE, YTO OCOOEHHO MPUBIIEKIIO
BHUMAaHHE;

— TMOCJIe TOro, Kak cJellaHa 3aluch coaep:kaHus naparpada, IaBbl, CIEAyeT
nepednTaTh e€, 3aTeM CHOBa 00paThesi K TEKCTY M TPOBEPUTH €05, MPABUIIBHO JIU M3JI0KEHO
coJiepKaHue.

TexHrnKa KOHCIEKTUPOBAHHS:

— KOHCTICKTHUPYSI KHUTY OOJIBIIIOTO 00BEMA, 3aMKCh CIIEYeT BECTH B OOIIEH TeTpaiu;

— HAa KaXJIOM CTpaHHWIIE CJIEBAa OCTABJIAIOT NOJIA WMpUHOW 25-30 MM Ui 3amucu
KOPOTKHX IOJ13aT0JIOBKOB, KPAaTKUX 3aMEUYaHM, BOIPOCOB;

— KaXK7lasi CTaHUIla TeTpau HyMepyeTcs;

— J7IS1 TIOBBIIIEHUSI YMTAEMOCTH 3allMCH OCTABIIAIOT MHTEPBAJbl MEXIY CTPOKAMH,
ab3a11aMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHON» CTPOKH;

— MpH KOHCHEKTHUPOBAaHUM IIHPOKO UCHOJIB3YIOT PpA3IUYHBIE COKpAIICHUS MU
YCIIOBHBIE 3HAKW, HO HE B yHIepOd CMBICITY 3alHCaHHOTO. PekoMeHayeTcs NPUMEHSTb
oOeynoTpeOuTeNbHbIE  COKpallleHusi, Hampumep: M.0. — MoxXeT ObITh; Troc. —
rOCYJapCTBEHHBIN; 1.0. — JOMKHO OBITh U T.1.

— HE CJIeJIyeT COKpaIlaTh UIMEHa ¥ Ha3BaHUSA, KPOME OUYEHb YaCTO MOBTOPSIOLIUXCS;

— B KOHCIIEKT€ HE JOJDKHO OBITh MEXaHHMYECKOTo IEepEenHChIBaHUS TeKcTa 0e3
MPOAYMBIBAHMS €TI0 COIEP KaHMS U CMBICIIOBOTO aHAJIN3A.

Pedepar - mpoaykT camoCTOATEIbHON pabOThl CTYACHTA, MPEACTABISAIOMINNA COOOH
KpaTKO€ W3JIOKEHUE B NHMCBMEHHOM BHJI€ NOJIYYEHHBIX pPE3YJIbTaTOB TEOPETUUYECKOIO
aHalu3a ONpeAeNeHHOW HaydyHOW (yuyeOHO-MCCIEeI0BaTeNIbCKOM) TEMbI, TIA€ aBTOp
pacKpbIBaeT CyTh HCCIEAYeMON MPOOJIEeMBbl, MPUBOIUT PA3IMUHBIE TOUYKH 3PEHUS, a TaKXKe
COOCTBEHHBIE B3IJISbl HAa HEE.
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TpeGoBanusi k Hanucanuio pedepara

Pedpepar mo pmaHHOMy Kypcy sBIsS€TCS OJHUM U3 METOJIOB OpraHM3aluu
CaMOCTOSTEIbHON PabOThI CTY/IEHTOB.

Tembl pedepaToB SIBISIOTCS JTONOJHUTENBHBIM MAaTEPUATIOM I U3YUYEHHS JTaHHOU
JTUCIUIUIUHEL. Pedepat orieHnBaeTcs B 0JIMH Ol B OLIEHKE UTOTOBOTO SK3aMeHa/3a4eTa.

Pedpepar gomkeHn  ObITh TOATOTOBIEH  COTJAaCHO  TeMe,  MPEAJIOKEHHON
IPEnoJaBaTeIeM.

JlomyckaeTcsi caMOCTOSTENbHBIA BBIOOpP TeMbl pedepaTa, HO MO COTJACOBAHUIO C
MpernoaBaTeseM.

Jns  Hanucanusi pedepara CTYJEHT CAMOCTOATENIBHO MOA0UPAET HCTOYHUKU
uH(pOpMallMK 1O BBIOPAaHHOM TeMe (IuTepaTypa yueOHas, NMepuoJnyYecKas U MHTEPHET -
pecypchl).

O6nwem pedepata — He MeHee 10 cTpanull hopmarta A4.

Pedepar nomxen uMets (TUTYIBHBIN JTUCT, COACPKaHKUE, TEKCT IOJDKEH OBITH pa3ouT
HA pas3lenbl, COTJACHO, COJEp)KaHWs, 3aKIIOYEHHUE, CIUCOK JIUTepaTypbl HE MEHee S5
HMCTOYHUKOB)

OO6cyxnenne TemM pedepaToB MPOBOAUTCS HA TEX NPAKTUYECKUX 3aHATHUSX, IO
KOTOpPBIM OHM paclpejesieHbl. DTO ABIAETCS 00s3aTeNbHbIM TpeOoBaHuEeM. B ciyuae He
npelcTaBiIeHus pedepara, COINIACHO, YCTAHOBJIEHHOTO rpaduka (0e3 yBaKUTEIbHOU
MPUYXHBI), CTYJIEHT 00s13aH MOATrOTOBUTH HOBBIHN pedepart.

Nudopmanus no pedepary He nomkHa mnpeBbimarh 10 muHyT. BhicTynaromimit
JOJKEH TIOJMOTOBUTH KpaTKHE BBIBOJALI MO TeMe pedepaTa i KOHCIEKTHPOBAHUS
CTYJICHTOB.

Cnaua pedepara mpemnogaBaTento o0s3aTeIbHa.

7. OHEHOYHBIE CPEJACTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOHIA OLIEHOYHBIX CPEACTB

Kontpoaunpyemsle pazaennl (TeMbl) AUCHUIINHBI HauMmeHoOBaHUE OLIECHOYHOI 0
cpelacTBa
YueHue o kieTke VYcrHbIl onpoc
TecTupoBaHue
OpraansM. PasMHOXEHNE 1 HHINBUAYAIEHOE Pa3BUTHE OpraHU3Ma Pecdepar
TecTupoBaHue
OCHOBBI TEHETUKHU U CEJIEKIINH VYcrHbI# onpoc
Pedepar
IIpoucxoxkaeHue U pa3BUTUE KU3HU Ha 3eMiie. DBOIIOLHOHHOE Pedepar
pa3BUTHE TectupoBanue
IIpoucxoxkaeHue venoBeka VYcTHBIi onpoc
TectupoBanue
OCHOBBI PKOJIOTHH VYcTHBIH onpoc
Pedepar
buonuka YceTHbl onpoc
Pedepar

KoHTposib W oOIIEHKa pe3yabTaTOB OCBOCHUS Y4YEOHOW JMCIUIUIMHBI OCYIIECTBISCTCS
MpernojaBaTeieM B MPOLIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHUH M CaMOCTOSITEIbHBIX
paboT, TeCTUPOBAHUS, a TAK)KE BBITIOJHEHUS OO0YUYAIOMUMUCS WHAUBUAYATbHBIX 3a/IaHUMH,
MPOEKTOB, UCCIICIOBAHUM.
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7.2. Kputepum olleHKH 3HAHUI

Kontpons u omeHka pe3ydbTaTOB OCBOCHHMS  y4e€OHOM  JUCHUILIMHBI
OCYIIECTBIISIETCS TpernojiaBaTesieM B TMpollecce MPOBEICHUS MPAKTUYECKUX padorT,
TECTUPOBAHUA, COOECEOBAHMSI M0 pPe3yJibTaTaM BBIMOJIHEHHs JabopaTOpHBIX padoT, a
TaKKe pElIeHUsl 3a/iayd, COCTABJICHUS paOO4YuX TaOJUI[ M TMOJIrOTOBKH COOOIICHUN K
YpOKy. 3HaHUS CTYJEHTOB Ha MPAKTUYECKUX 3aHATUSX OIEHUBAIOTCS OTMETKaMU
«OTJIIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIHHO» U «HEYIOBICTBOPUTEIHHOY.

YcrHBI OnMpoOC. YCTHBIM OTBET — OTO PAa3BEPHYTBIM pacCKa3, BKIIOYANOIIUN
TEOPETUYECKNE MATepHUaJIbl U MPUMEPbl UX NPUMEHEHHUA. Y IOBIECTBOPUTENIbHAS OLIEHKA
CTaBUTCS, €CIIM CTYJIEHT JAEMOHCTPUPYET HETIyOOKHWE TEOpeTUYECKHE 3HAHUS, MPOSBIIAET
cnabo chopMUpOBaHHBIE HABBIKM aHAIM3a SIBJICHUI M MPOLECCOB, HEAOCTATOYHOE YMEHUE
JIeN1aTh apryMEHTUPOBAHHBIE BBIBOJIBI M NMPUBOAUTH NIPUMEPHI, TOKA3bIBAET HE JTIOCTATOYHO
CBOOOJHOE BIJIAJICHUE MOHOJOTUYECKON peublo, TEPMHUHOJIOTHEH, JIOTMYHOCTBIO U
MOCJIEIOBATENIbHOCTBIO U3JIOKEHMS, JI€JaeT OIIMOKH, KOTOPbIEé MOXKET HCIPABUTH TOJIBKO
IIPU KOPPEKILUU IPETOJaBaTENEM.

Pedepar. [IpogykT caMoCTOSTEIHHOM pabOTHI CTYACHTA, MPEACTABIISAIONIANA COOOM
KpaTKO€ H3JIOKEHUE B MUCbMEHHOM BHJI€ IOJIYYEHHBIX PE3YyJIbTAaTOB TEOPETUUYECKOTO
aHaju3a OMpeleNeHHOW HayyHOU (y4eOHO-HCCIeOBATEIhCKOM) TEMBI, T/AE€ aBTOP
PacKpbIBAE€T CYTh MCCIENYEeMOM MpoOJIeMbl, MPUBOAUT PA3IUYHbIE TOUKU 3PEHUS, a TAKKE
coOcTBeHHbIE B3MIsIABI Ha Hee. PedepaT olieHHMBaeTcs MO KOJWYECTBY MPHUBICUCHHBIX
HMCTOYHHUKOB, TIyOMHE aHaln3a MpoOJieMbl, Ka4yeCTBE OOOCHOBAHUS aBTOPCKOW MO3HUIINH,
[JIyOMHE PACKPBITUS TEMBI. Y IOBIETBOPUTEIbHAS OLIEHKA CTABUTCS, €CJIM TeMa OCBEIIECHA
JIMIIb YaCTUYHO, JOMYIICHBI (PaKTHYeCKHe OMMOKU B COAEpKaHuu pedepara, Uiu UMEIOTCS
CYIIIECTBEHHBIE OTCTYIUICHHS OT TPeOOBaHUIA K pedeprpOBaHUIO, HIIM HETIOIHBIE OTBETHI HA
JIOTIOTHUTENbHBIE BOIIPOCHI.

Tect. Cucrema craHIapTU3UPOBAHHBIX 3aJlaHUN, TO3BOJIAIOIIAsS ABTOMATHU3UPOBATH
MpOIeAYPy M3MEPEHUSI YPOBHS 3HAHWW W yMeHUH oOydaromierocs. TecT OIEHUBAETCS IO
KOJIMYECTBY MPaBUIIbHBIX OTBETOB (He MeHee 50%.).

KonTpoabHas padora. [luceMenHas npoBepoyHas paboTa, IpeJcTaBisiomas cooon
U3JI0KEHHE OTBETOB HAa TEOPETUYECKHE BOMPOCHI MO COACPKAHUIO yUEOHON JUCHIUIUIMHBI U
peleHre MpakTUYeCcKuX 3aaaHuil. PaboTa oneHuBaeTcs yJIOBJIETBOPUTENIBHO, €CIH
BBITIOJJTHEHO HE MEHEEe IOJIOBUHBI pabOThl WM JOMYIIEHO B HEMl He Ooiee NBYX rpyObIX
omuOOK WM HE Ooyiee OJHON rpyOoi OMMOKK U OJHOTO HEIOoYeTa, WU He Oosee AByX-
TpeX HErpyoObIX OIMMOOK, WJIM OJHOW HErpy0oil OmMOKKM W TpeX HEIOYETOB, WIH TpU
OTCYTCTBUH OLIMOOK, HO MPU HAIM4YUU 4-5 HEJOUYETOB.

IIpakTuyeckas padora. Ilpaktuueckas pabora — 3TO 0OCOOBIN BUI ACATEIHLHOCTH
00yyJarolerocs, YTo MNOAPa3yMeBaeT BHIMOJHEHUS PA3HOIIAHOBBIX 3a/IaHUi, HE CBSI3aHHBIX
¢ 00paboOTKOI TEOpeTHUECKOTro Marepuaa. Bo BpeMsi BBINOIHEHUS CTYACHTY HEOOXOIMMO
UCIIOJIb30BAaTh paHee IMOJNyYeHHbIE TeopeThdyeckue 3HaHus. I[lomokurenbHas oOlEHKa
CTaBUTCS, €CJIM BBITIOJIHEHBI BCE 3aJIaHUS MMPAKTUYECKON paboThl C 3aMEUaHUSIMU; CTYACHT
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSMH.

JlabopaTopHasi pabGora. JlaGopatopHasi paboTra — 3TO OCOOBIH BHJ JEATEILHOCTH
00y4aroIerocsi, 4To Moipa3yMeBaeT BHIIIOJHEHHUS MPAKTUUECKUX PA3HOIUIAHOBBIX 3aJaHHM,
CBSI3aHHBIX C MPUMEHEHHEM TEOPETUYECKOro MaTepuana K KOHKPETHOMY 3aJaHUIo.
[TonoxxutenpHasi OICHKA CTABUTCS, €CIM BBINIOJHEHBI OOJNbINAsi YacTh 3aJlaHUU
nabopatopHoOi pabOThI C 3aMEYAHUSIMU; CTYJIEHT OTBETHUJI HA YaCTh KOHTPOJIbHBIX BOIIPOCOB
C 3aMEYaHHSIMU.

OueHka «OTJIMYHO» BBICTABIISIETCS, KOrJa CTYIEHb IIOKa3blBae€T IIyOOKOE
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BCCCTOPOHHCC 3HAHUC pa3jciia JHCHUIIIIMHBI,

00s13aTeNbHONl W JIOTOJHUTEILHONU

JUTEPATyphbl, apryMEHTUPOBAHO M JIOTMYECKH CTPOMHO M3JIaraeT MarTepuajl, MOMKET

IMPUMCHATDL 3HAHUA OJIA aHaJIN3a KOHKPCTHBIX CHTyaHHﬁ.

OI_ICHKa «XOopomo» CTaBUTCA IIPpH TBCPAbIX 3HAHUAX pPa3lcja AUCHOUIIIINHBI,

00g3aTeTFHONA

JUTEPATYPHI,

3HAKOMCTBC

C  JOIIOJHUTEILHOUN

JUTEpaTypou,

APrymMCHTUPOBAHHOM M3JIOKCHHUH MaTCpHajld, YMCHUU IIPUMCHUTL 3HAHUA TS aHAJIW3a

KOHKPETHBIX CUTYaIIUH.

OI_ICHKa «YAOOBJICTBOPUTCIBHO» CTAaBUTCiA, KOrJga CTYACHT B OCHOBHOM 3HACT

pas3acia JUCHUINIMHBI, MOKET IMIPAKTUYCCKHU ITIPUMCHUTL CBOU 3HAHUA.

OHeHKa CKHCYAOBJICTBOPHUTCIIbHO» CTABUTCA, KOI'la CTYACHT HC OCBOWJI OCHOBHOI'O
COACPKAHHUA IIpCAMECTA U c1a00 3HaeT I/ISYIIaeMBIﬁ pas3acii AMCHUITIIINHEBL.

7.3. OueHo4HbIE CPEACTB IJI51 MPOBEAeHNsI TeKYIIel aTTecTaluu

Texymmii KOHTPOJIb MPOBOAUTCS B (hopme:

-MHJIMBUyaJbHBIA YCTHBIN OIIPOC

-IIACbMEHHBIN KOHTPOJIb
-TECTUPOBAHHUE [0 TEOPETHUCCKOMY MaTepHATY
-npakTudeckas (1aboparopsas) pabora

-3amura pedepara, acce

-3alIMTa BBIIIOJIHCHHOI'O 3aJlaHH,

-pa3zpaboTka mpobiieMsl Kypca (JOKIIam).

JInunble IIpumepbl
®opma Baanenus
aTTecTAINN 3uanus Ymenus (HaBbiKH) KayecTBa OLIEHOYHBIX
CTyEHTa cpencTB
YceTHBIN Koutpons 3nanuit OueHka yMeHHst O1LieHKa HaBBIKOB OreHka KonTponbhbie
(IMCHEMEHHEIH) | IO OTIpeNeIeHHBIM pa3nu4arth paboTHI ¢ CIIOCOOHOCTH BOTIPOCHI TTO
orpoc mo | mpobaeMam KOHKpPETHBIE JTUTEPaTypHBIMU OTIEPATUBHO U TeMaM
TeMaM TTOHATHUS HUCTOYHUKAMHU Ka4yeCTBEHHO MIPHJIATA0TCS
OTBeuaTh Ha
MOCTaBJICHHBIE
BOTIPOCHI
Pedepatsr KonTpons 3HaHwMit OrneHka yMEeHHUS Ornenka HaBbIKOB | OneHka Tembl
IO OTIpeIeIEHHBIM pa3nu4arth paboThI ¢ CIOCOOHOCTH K pedeparos
npobieMam KOHKPETHBIE JTUTEPATyPHBIMH CaMOCTOSITENILHON | MpUiIararoTcs
TIOHATHUS HMCTOYHUKAMU pabote u aHaIu3y
JUTEPATYPHBIX
HUCTOYHUKOB
IIpaxktnyeckue | CMbICT HOHSTHH: OmnuceiBath U HaBbikamu: Onenka Temsl paboT
(J1abopaTOpHBI | €CTECTBCHHOHAYYHOE | OOBSICHATH OIUCaHUS U CIIOCOOHOCTH MIpUJIAraroTCst
¢) paboThI SIBJIEHUE, TUTIOTE3A, €CTECTBCHHOHAYYH | OOBSICHEHUS ONEpPaTUBHO U
3aKOH, TEOPUs, bl€ SIBJICHUSI. €CTECTBEHHOHAY4YH | Kau€CTBEHHO
BEILIECTBO, OueHuBaTh BIX SIBJICHUI. pewarb
B3aNMO/ICHCTBHE. BITUSTHUE OneHuBaHuUs TOCTaBJICHHBIC Ha
3HaHHME CTPOSHUS XUMHUYECKOTO BITUSTHUS MPaKTUIECKUX U
KJIETOK, OCHOBHBIX 3arps3HEeHUs XUMHUYECKOTO n1abopaTOPHBIX
Croco0oB OKpYy Karouiei 3arpsi3HEHUs pabor
Pa3MHOKECHHUS Cpelbl Ha OKpYXKAroIIeH
OpraHU3MOB, OpraHu3M cpelnbl Ha
CTaIMii OHTOTeHE3a | YeloBEeKa U OpraHu3m
Ha TIpuMepe JIPYTHe *KUBBIC YeJloBeKa u
YelloBeKa, IPUYUH, | OpraHU3MBI; JIpyTrHUe )KUBbIE
BBI3bIBAIOLIUX AQHAJIM3UPOBATh U | OPraHU3MBL;
HapyUICHUs B OLICHHUBATD aHanuza u
pa3BUTHH pa3nuvHEIe OIICHUBAHUSA
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OpPTraHU3MOB.
Bxnan poccuiickux u
3apyOeIKHBIX
YUEHBIX, OKa3aBIIIHAX
HanOoJbIIIee
BIIVSTHEIC Ha Pa3BUTHE
Onomnorun

TUIIOTE3EI
MIPOUCXOKIACHUS
JKM3HH Ha 3eMIIe;
TIPOBOIUTH
omucaHue ocobei
OJIHOT'O BHJIA I10
MOP(HOIIOTHIECKO
My KpUTEPHIO.
Orinyath
THIIOTE3BI OT
HAY4YHBIX TCOPUH.
Jlenath BBIBOABI HA
OCHOBE
SKCTICPUMEHTAIbH
BIX JIAaHHBIX.
IIpuBoauTh
TIPUMEPEI,
MOKAa3bIBAOILIIE,
4TO: HAOJIFONCHUS 1
SKCTIEPUMEHT
SIBJISIIOTCS. OCHOBOM
JUTS BBIIBIDKEHUS
TUIIOTE3 U TEOPHUH,
TO3BOJISTIOT
TIPOBEPUTH
HWCTHHHOCTD
TCOPETHIECKUX
BBLIBOJIOB,
€CTeCTBCHHOHAYYH
ast TCOpHSL 1aeT
BO3MOKHOCTh
OOBSICHITD
W3BECTHBIC
SIBJICHHS IPUPOJIBI
Y Hay4HbIe (paKThl,
TPEJICKa3bIBaTh
ellle HEU3BECTHEIE
SIBIICHUS

pa3IMYHBIX
TUIIOTE3
TIPOUCXOXKICHHUS
JKM3HM Ha 3eMiIe;
TIPOBEICHUS
OIKMCaHUs 0co0eit
OIHOTO BHA IO
MOP(hOJIOTHIECKO
My KPUTEPHIO.
OTIMYMS THIIOTE3EI
OT HayYHBIX
TEOPUIL.

Jlenath BBIBOZBI HA
OCHOBE
AKCIEPUMEHTAIBH
BIX JIAHHBIX.
[IpuBoauTs
TIPHMEPEI,
MTOKA3bIBAOIIIHE,
YTO: HAOMIOECHHS 1
9KCIIEPUMEHT
SIBJISIFOTCS. OCHOBOM
JUIS BBIABUOKCHUSA
TUIIOTE3 U TEOpUil,
TTO3BOJISTIOT
TIPOBEPUTH
HCTHHHOCTD
TCOPETHIECKUX
BBIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeOpHs 1aeT
BO3MOYKHOCTh
OOBSACHITH
U3BCCTHBIC
SIBJIEHUSI IPHPOJIBI
1 Hay4HBbIe (aKTHI,
Tpe/ICKa3bIBaTh
€Ille HEU3BECTHRIC
SIBIICHUS

TectupoBanue

Koutpons 3nanuit
TI0 ONPe/IeJICHHBIM
npobiaeMam

OueHka yMeHHsI
pa3nu4arth
KOHKpPETHBIE
TIOHATHS

O11eHKa HaBBEIKOB
JIOTHYECKOTO
aHaan3a "
CUHTE3a IIpHU
COTIOCTaBJICHUN
KOHKPETHBIX
MOHITHI

OreHka
CII0OCOOHOCTH
OTIEPATUBHO U
Ka4yeCTBEHHO
OTBEYATH HA
[IOCTaBJICHHBIE
BOTPOCHI

Bormpocet
MPUIIATaloTCs

7.3.1. [IpuMepHbIe BONPOCHI VISl IPOBeIeHUs TeKyleil arTecTaluu (YCTHBIN U

NMUCbMEHHBIH) ONPOC

NGk WNE
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buonornueckue Hayku. Kakoe 3Hauenune numeet 6uomaorus?
YPpOBHM OpraHU3alu KUBOW MPUPO/IBI.

ITonsitue «Knertkay. XUMHUUECKHE SIIEMEHThBI, BXOJSIINE B COCTaB KICTKH.
Posnp HEOpraHnueCKnX BENIECTB, BXOASIINX B COCTAB KIETKU.
3HaueHHne BOJIBI JJIS )KU3HEACATCIbHOCTH KICTKH.
Oprannueckue BellecTBa, BXOAIINE B COCTAB KIETKU, U UX POJIb B KIIETKE.
Otnnuus ctpoenus mosiekyn JHK u PHK.
Bupych kak HekieTouHas hopma )KU3HU U UX 3HAUYCHHE.




16.  OcoOeHHOCTH CTPOSHHUS PACTUTEIBLHON KIETKH.

17. OcobeHHOCTH CTPOEHUS KUBOTHON KIICTKH.

18.  IImactuveckuii oOMeH B KJIETKE HA IpUMepe OMOCHHTE3a OelKa.
19.  Dwnepreruyeckuii 0OMeH.

20. Yto Takoe >XWU3HECHHBIM LUK KJICTKU? IIepechnHTe TUIIBI OCJICHUA KIICTOK, HX

3HA4YCHUC.

I[IpumepHbIe TeCTOBbIE 3aJaHUA

Temarnueckuii Tect o TeMe «CTpoeHue M PyHKUMH KJIETOK»
1 BapuanT
Yacts A
K xaxnoMy 3a1aHiI0 4acTH A JaHO HECKOJIbKO 0TBETOB, U3 KOTOPBIX TOJIbKO OUH
BepHbIi. BoiOepuTe BepHBbIii, 10 BalieMy MHEHHUIO, OTBET.
A1 Hayka, uzydaromasi KJIETKY Ha3bIBaeTCs

1). ®usnonorueit 3). Anaromueit
2). Huronorueit 4). Dmbpuonoruein
A2 Kakoil yueHblid yBUJEN KIETKY C IIOMOIIBIO CBOEI0 MUKPOCKOMA?
1) M. lllneitnen 3). P.T'yk
2) T.lIBauu 4). P. Bupxos
A3 DnemeHTapHas OMoJIOTHYECcKasi cucTeMa, ClocoOHasi K CaMOOOHOBJICHUIO, - 3TO
1). Knerounslii neHTp 3). IloakoxHast )kupoBas KjieT4aTrka
2). MblIeyHO€E BOJIOKHO CepALa 4). IlpoBopsiiasi TKaHb PaCTECHUS
A4 K npokaprnoraM OTHOCSITCS
1). Dnogest 3). Kumeunas nanouka
2) lllaMnuHbOH 4). Undy3opus-tydenpka
A5 OCHOBHBIM CBOWCTBOM IIa3MaTHYECKON MeMOpaHbI SIBIISIETCS
1). [lonHast mpoOHUIIAEMOCTh 3). U3buparenpHas MpOHUIIAEMOCTh
2). ITonHas HEMPOHUIIAEMOCTh 4). VI36uparenbHas NOIYPOHUIIAEMOCTh
A6 Kakoil Bu TpaHcropTa B KJIETKY UJIET C 3aTpaTO SHEPTUU
1). Juddy3us 3). [lunouuTO3
2). Ocmoc 4). Tpancnopt HOHOB
A7 BHyTpeHHsIs TOJTy>)KUAKas cpejia KIETKU - 3TO
1). Hykneonnazma 3). Llutockener
2). Bakyonb 4). [utomnnazma

A8 Ha kakxoMm pucyHke n3o0paskeHa MUTOXOHIPHUS

A9 B pubocomax B OTJIMYHE OT JIU30COM NMPOUCXOTUT

1). CunTe3 yriaeBoaos 3). Okucnenre HyKJIEMHOBBIX KUCIOT
2) CunTte3 0eIKoB 4). CuHTE3 TUTTUIOB U YTJIEBOJIOB
A10 Kakoii opraHouJ NPpUHUMAET y4aCTUE B JIEJICHUU KIECTKH

1). Hutockener 4) KnetouHslit IeHTp

2). llentpuoinp 5). Bakyons

A1l TamonaHbpI HAOOP XPOMOCOM UMEIOT
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1). XKupoBsie KIeTKH 3). KiteTku CIIFOHHBIX KeJe3 YelloBeKa

2). CnopaHruu jmcra 4). SlifiekieTky Toayosl U BOPOObs
A12 B coctaB XpOMOCOMBI BXOJIAT

1) JHK u G6emox 3). PHK u 6emok

2) JJHK u PHK 4). benok u ATD
A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM $]Ipa SIBJISIETCA
1). Xpomocomsl 3). Anpeiuku
2). Pubocomsl 4). Hykneomna3zma
Al4 I'pubHast KJIeTKa, KaK U KJIeTKa OakTepuii

1) He umeer simepHOit 000109KH 3). He umeer xsoporuiactoB

2) Hmeer 0HOKIIETOYHOE CTPOEHHUE TEla 4). imeeT HEKJICTOYHBIN MUICITUI
Yacts B
B1 YcranoBuTe COOTBETCTBHE MEXKAY OCOOCHHOCTSIMU CTPOCHHUS, (QYHKIIUEH  OPraHOUIOM KJIETKH
OcobenHocTy cTpoeHUs, PyHKINN Opranownn
A). Paznuuaror MeMOpaHBbI IIaKUe U IIEPOXOBATHIE 1). Kommneke [Nombmxu
B). O6pa3yroT ceTh pa3BETBICHHBIX KAaHAJIOB U TOJIOCTEH 2). DIIC

B). O0pa3ytoT yIuionieHHbIe IUCTEPHBI U BaKYOIU
I'). YyacTtByeTt B cuHTE3€ OEIKOB, )KHUPOB
J1). ©opMUPYIOT JIU30COMBI

A b B r i

Bri0epuTe TP BepHBIX OTBETA U3 IIECTH
B2 JlaiiTe xapakTepuCTUKY XJoporiactam?

1). CocTouT U3 MIOCKUX LUCTEPH 4). Copepxurt cBoro Monekyiny JTHK
2). UmeeT ogHOMEMOpaHHOE CTPOSHUE 5). YuactBytoT B cunTeze ATD
3). Umeet nByMeMOpaHHOE CTPOCHHE 6). Ha rpanax pacmnonaraetcst XJopodusut

B3 Yem pacturenbHas KIe€TKa OTIMYACTCS OT )KMBOTHOM KIETKU?

1). Imeet Bakyonub ¢ KIETOYHBIM COKOM

2). Knetounast creHka OTCYTCTBYET

3). Cnoco06 nutanust aBTOTPO(HBIIHA

4). VImeeT KJICTOYHBIN HEHTP

5). NmMeet XJIOpOIUIACTHI € XJIOPOPUIIIOM

6). Crioco0 nuTaHus reTepoTpodHbIin

Yacts C

JlaiiTe cBOOOAHBIN pa3BEepHYTHIH OTBET Ha BOIPOC.

C1 Kakoe 3nauenue ais GopMUpoBaHUS HAYYHOTO MUPOBO33PEHUSI HIMENIO CO3JaHUE KIIETOUHON
Teopun?

C2 Kakas B3auMocBs3b cymectByeT mexay JIIC, kommiekcom ['onbmxu u tuzocoMmamu?

C3 Kakoe npenMyIecTBo 1aeT KIETOYHOE CTPOCHHUE KUBBIM OpraHu3Mam?

C4 HaiinuTte ommOKN B IPUBEACHHOM TEKCTE. Y KaKUTE HOMEpa MPeAIoKEeHUH, B KOTOPBIX
C/IeTIaHbl OINOKH, UCIIPABbTE HX.

1. bakTepuu THUEHUS OTHOCST K DYKapHOTUYECKUM OpraHu3Mam. 2). OHU BBINIOJIHSAIOT B IPUPOE
CaHUTAPHYIO POJIb, T.K. MUHEPAJIU3YIOT OPraHUYeCcKHe BEeIEeCTB. 3). DTa rpymnna 6akTepHii BCTynaer
B CUMOMOTHYECKYIO CBSI3b C KOPHSAMHU HEKOTOPBIX pacTeHuil. 4). K 6akTepusaM Tak:ke OTHOCST
npocTtedux. 5). B 01aronpuaTHIX yCIOBHIX OaKTEpHH Pa3MHOXKAIOTCS MPSMBIM JI€JICHUEM
KJIETKH.

2 BapHMaHT
Yacts A
K xamxaoMy 3a1aHHIO 4aCTH A JaHO HECKOJIBKO 0TBETOB, U3 KOTOPBIX TOJIbKO OAUH
BepHBbIii. BoiOepuTe BepHblIii, M0 BaieMy MHEHHIO, OTBeT.
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Al IluTonorus — 3To HayKa, U3ydaronias

1). TkaHeBBIN ypOBEHb OPraHU3ALMH KUBOM MaTepUU

2). Opranu3MeHHbBII YPOBEHb OpPTraHU3aIluH1 KHUBOW MaTepUn

3). KnerouHslil ypoBEeHb OpraHU3aluy )KUBON MaTepuu

4) MonexkynspHbId YpOBEHb OPTaHU3aIIUN KUBOW MaTEPUH

A2 CoznarensiMu KJIIETOYHOU TEOPHUH SIBISIOTCS?

1). Y. dapeun u A. Yomiec 3). P.T'yk u H. I'pro

2).I'. Mennens u T. Mopran 4). T. llIBann u M. lInelinen

A3 DnemeHTtapHasi Ouosiornyeckasi cucreMa, o01a1aromas CiocOOHOCTHIO OIICPKUBATH
MOCTOSTHCTBO CBOET0 XMMUYECKOTO COCTaBa, 3TO

1). MpliieuHoE BOJIOKHO 3). [opMOH MUTOBUIHOM >KeJIe3bl
2). Anmapat I'onbmku 4). MeXKJIETOYHOE BEIIEeCTBO

A4 K npoxapuoTram He OTHOCSTCS

1). [uano6akTepuun 3). Kumreunas namodka

2). KiyGeHbKkoBBIE OaKTepun 4). YenoBek pa3yMHBbIi

AS Ilnazmarnyeckas MeMOpaHa COCTOUT U3 MOJIEKYIT

1). Jlununos 3). JlunuaoB, GENKOB U YII€BOJOB
2). JIunuaoB u OEIKOB 4). benkor

A6 TpaHCHOPT B KJIETKY TBEP/bIX BEIIECTB HA3bIBACTCS

1). Auddyzus 3). [lunonuTo3

2) ®@aronuTos 4). Ocmoc

A7 llutomnna3ma BBINONHAET QYHKIIUU

1). ObecnieunBaet Typrop 3). YyacTByeT B yJaJIeHUU BEIIECTB
2). BeIMOHSET 3aUTHYIO (YHKITHIO 4). MecTo HaX0X/IeHUsI OPTraHOUIOB KIIETKU

A8 Ha xakom prcyHKe H300pa)keHa XJI0pPOIUIacT

A9 MUTOXOHAPUH B KIETKE BBIMOIHSIIOT (PYHKIIUIO

1). Okuciennst OpraHMYEeCKUuX BEIMIECTB 10 HEOPTAaHUUYECKHUX

2). XpaHeHus U Tiepeaun HacJleICTBEHHON HH(pOpMaIuu

3). TpancopTa OpraHU4eCKUX M HEOPTaHUIECKUX BEIICCTB

4). O0pa3oBaHus OPraHMUECKUX BEIIECTB U3 HEOPIraHUYECKUX C UCIOJIb30BAaHUEM CBETa
A10 B nu3ocomax, B OTIM4ME OT pUOOCOM MPOUCXOTUT

1). CunTe3 yriaeBoaos 3). Pacuiernienrne muTaTeNbHBIX BEIIECTB
2). Cunte3 0eKOoB 4). CuHTe3 TUTHIOB U YTJIEBOJIOB

A11 OnuHakoBbIi HAOOP XPOMOCOM XapaKTEepeH IS

1). KieTok KOpHS LIBETKOBOT'O pacTeHUs

2). KopHeBbIX BOJIOCKOB

3). Kiretok hoTOCMHTE3UPYIOIICH TKAH! JTUCTA

4). 'amet mxa

A12 Mecto coenuHEHHS XpOMATH B XPOMOCOME Ha3bIBACTCSI

1). Llentpuoins 3). XpomaTux

2). Lleatpomepa 4). Hykneonn

A13 SAnpelky y4acTBYIOT

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

2) B cuntese p-PHK 4) B xpaHeHuu u nepeaye HaclIeCTBEHHON nHpopMaun
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Al4 Otnuure KUBOTHOM KJIETKH OT PACTUTEIBHOM 3aKJII0YAETCS B
1. Hanmune KJI€TOYHON 000JIOYKH U3 IIEJUIIOIO36]

2. Hanuuwe B nuTormiazMe KIETOYHOTO LIEHTPA
3. Hamuuue mnactung

4. Hanuuue BaKyo.]'ICﬁ, 3aIIOJIHEHHBIX KJICTOYHBIM COKOM

Yacrs B

B1 YcranoBuTe COOTBETCTBHE MEXAY OCOOCHHOCTSIMU CTPOCHHUS, QYHKIIUEH U OPraHOUIOM KIIETKH
OcobenHocTu cTpoeHUs, PyHKIUN Opranoun

A). Conep>XUT MUrMEHT XJIOPOQPHUILT 1). MuTtoxouapust

B). OcymecTBinsieT sHepreTHYecKrii 0OMEH B KJIETKE 2). Xnoporiact

B). OcymectBisieT nporecc GOTOCHHTE3a
I'). Buyrpennsis memOpana o0pa3yeT CKIaJKH - KPUCTBI
J1). OcnoBHas Qynkuus — cuate3 ATD

A b B r il

Bribepute Tpu BEpHBIX OTBETA U3 IIECTH

B2 Jlaiite xapakTepucTUKy KOMIUIEKCY ['onbaxu

1). CocTouT U3 CeTH KaHAJIOB U MOJIOCTEH

2). CocTOUT M3 IUCTEPH U Y3bIPHKOB

3). OGpa3yroTcs IM30COMBI

4). YuacTByeT B yIIaKOBKE BEIIECTB

5) YuacrtByer B cunreze ATO

6). YuacTByeT B cUHTE3€ OejKa

B3 Bribepure Tpu npu3Haka NpoOKapuOTHYECKOM KIETKU?

1). Umeetcs sipo

2). Knerounas cteHka npeJicTaBjieHa MypeuHOM HJIM IEKTHHOM

3). HacneacTBeHHBIN anmapat pacrnojiaraeTcsi B IUTOIUIa3Me KIIETKH
4) meeT KIETOYHBIN IIEHTP

5). NmMeet XJIOpOIUIACTHI € XJIOPOPUIIIOM

6). B nuTomiasme pacronararorcsi pubOCOMBI

Yacts C

JlaiiTe cBOOOAHBIN pa3BEepHYTHIH OTBET Ha BOIPOC.

C1 IlpoananuzupyiTe pUCYHOK, Ha KOTOPOM M300paKeHBI Pa3TUYHBIC SYKAPUOTHIECKUE KIIETKHU.
O uem Bam roBopuTt npeanioxeHHas B HeM nHpopmanus?

——a g
(O ®RC_
2 (zogso /\

D
~ 14

C2 OGmmas Mmacca MUTOXOH/IPHIA IO OTHOILIEHHIO K Macce KIJIETOK PAa3IUYHBIX OPTaHOB KPBICHI
COCTaBJISIET B MOKENYI0UHOM *ene3e — 7,9%, B neuenu — 18,4%, B cepaue — 35,8%. [louemy B
KJIETKaxX 3TUX OPTaHOB Pa3IMYHOE COAEP KaHUE MUTOXOHIPUIL?
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C3 CpaBHHTE MEXy CO0O0I OTHOKJIECTOUYHBIH M MHOTOKJIETOUHBIN opranu3M. KTo u3 HuX nMmeer
IIPEUMYIIIECTBO U B UEM OHO BhIpaxkaercs?

C4 HaiinuTe omrOKH B MPUBEICHHOM TEKCTE. YKaXKUTE HOMEpa IPEIII0KECHUH, B KOTOPBIX
c/ieNIaHbl OIINOKH, UCTIPaBbTE UX.

1). Bce GakTepuu 1o crioco0y MUTaHMS ABJSIOTCS reTepoTpodamu. 2). A30THHUKCHPYIOIIHE
OakTepun 00ecreuynBalOT THIEHNE MEPTBBIX OPraHNYECKHUX BemecTB B mouse. 3). K rpymnme
a30T¢PUKCATOPOB OTHOCST KIIyOEHbKOBBIX OakTepuil. 4). BoOOBbIE pacTeHHs 3a CUET MOCTYMAIOIIUX
B UX KJIETKY CBSI3aHHOT'O a30Ta CUHTE3UPYIOT Oernok. 5). I'pynma canporpodHbix 6akrepuit
UCIOJIB3YIOT /71l MeTa00IM3Ma SHEPTUI0 OT OKUCIICHHSI HEOPTaHUYECKUX COSTUHEHUH,
MOCTYMAIONINX B KJIETKU U3 CPEJIBL.

OTBeTHbI HA TECTHI

1 BapuanT
Yacts 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

C1. KnerouHas Teopusi — CBUJETENBCTBO TOI'O, YTO PACTEHUS U JKUBOTHBIE UMEIOT EITUHOE
npoucxoxaenue. Kinerounas Teopus NOCIyXuiaa 0JHOM U3 NPEANOChlIIOK BO3HUKHOBEHUS TEOPUU
sBosroruu Y. /lapuHa.

C2. Cunre3upoBanHbie Ha MeMOpaHax JIIC 6enku. [Tonucaxapuisl, >KUpbl
TPAHCIIOPTUPYIOTCS K KOMILIeKCy [0b/ k1, KOHACHCUPYIOTCS BHYTPHU €r0 CTPYKTYp U
«yTMaKOBBIBAIOTCS» B BHJIE CEKPETA, TOTOBOT'O K BBIAEICHUIO. 31€Ch K€ (POPMUPYIOTCS U JTU30COMBI,
Y4acCTBYIOIINE BO BHYTPUKIETOUYHOM IUIIEBAPEHUU.

C3. Kaxas Ki1eTKa BINOJIHAET OTAEIbHYIO (YHKIHUIO U NP MOBPEXKIECHUH OJTHOM KIETKH-
JPYTHUX 3TOT MPOIECC He 3aTparuBaeT U (PyHKIMOHUPOBAHUE KIETOK HE MPEKpaIlaeTcs.

C4. 1). bakTepun OTHOCATCS K IPOKAPHOTHUECKUM OpraHu3Ma. 3) DTa rpymnmna 6akTepun He
BCTYINAET B CHMOMOTHYECKYIO CBSI3b C KOPHSAMU HEKOTOPBIX PACTEHMI, 3Ta CBOMCTBO XapaKTEpHO
JUIsl KITyOeHBKOBBIX (a30ThuKcupyomux) 6akrepuid. 4) [Ipocreiiime opraHu3mMbl OTHOCSATCS K
OJIHOKJIETOYHBIM OpPTaHHU3MaM.

2 BApUAHT
Yacte 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
Yacte C

C1. Ha narHOM pHCYHKE N300pakeHBI Pa3IuIHbIC YYKAPHUOTHUUECKHUE KICTKA KaK
OAHOKJICTOYHBIX, TaK 1 MHOT'OKJICTOYHBIX paCTeHI/IfI U )KUBOTHBIX. TUIIUYHON KJICTKU B npupoac HE
CYIIECTBYET, HO BCE DYKAPUOTHUECKHUE KJIETKU TOMOJIOTUYHBI, M Y THICSY PA3TUYHBIX TUIIOB KJIETOK
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MO>KHO BBIJICJIUTDH 00LIME YepThl cTpoeHus. Kaxkaas KieTka COCTOUT U3 HEPa3phIBHO CBSA3aHHBIX
MEXy COOOM YacTeil: mIa3sMaTn4eckoil MeMOpaHsl, siipa U IIUTOIUIA3MbI C OPTaHOUJAMH.

C2. PazHoe KOJIMYECTBO MUTOXOHAPUM B KJIETKAX CBA3aHO C KOJU4eCTBOM dHepruu AT,
KOTOpOE 3aTpauMBacTCs Ha BBINOJIHEHUE OpraHoM padoThl. Mcxos u3 aHanu3a JaHHBIX MOYKHO
cieNaTh BBIBOJ, YTO OOJIbIIast paboTa BBIIOIHIETCS CEPIILIEM.

C3. OAHOKJIETOUHBIN OPTaHU3M HCIIONIHSET Bce PYHKINHU, MPUCYLIHE [EIOMY OPraHU3MYy.
[ToaTomy ruOHeT KieTKa-THOHET BeCh OpraHu3M. Y MHOTOKJIETOYHOTO OpraHu3Ma KIeTKH
CHELUATU3UPOBAHBI 110 CBOMM (DYHKIMSAM U TUOETHh KJIIETKU HE BBI3BIBACT THOEIH LEJI0T0
OpraHu3Ma.

C4. 1). lnsa 6aktepuii XapaKTEepHbI HE TOJIBKO reTepOTPO(HBINA, HO aBTOTPOGHBIN CIIOCOOBI
NUTaHUU. 2) A30TUKCHpYIOLIHE OaKTepHH ABISIOTCS cuMOMOHTaMu. 5) CanpoTrpodHbie OakTepun
ABIIIIOTCS FeTepoTpodamu, a He aBTOTPOoDaMu.

IIpumepHBbIe BONPOCHI I KOHTPOJIAA CAMOCTOSITEILHOM PadoThI
1.Bupycsl — B030ynuTenu nHQPEKIIMOHHBIX 3a00JIeBaHUMN
2.Bupyc nmmyHoneduiura yenoseka (BUY). Ipodmraktnka BUU-undekun
3. 'eneTnyeckne 3aKOHOMEPHOCTH CEIEKIINH
4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOT0OOpa3usi ¥ MPOUCXOXKIECHUS KYJIbTYpPHBIX
pacTeHui
5.I'unoTe3bl NpOUCXOXKACHUS >KU3HU
6.I'mobanbHbIe U3MeHEHUs B Orocdepe moj BIUSHUEM JAESITETbHOCTH YeI0BEeKa

7.4. OueHOYHBbIE CPEICTB AJIs IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALNH

JInunble Ipumepsbt
®opma Baagenue
3Hanua YmMmenus KadyecTBa OIEHOYHBIX
aTTecTaluu (HaBBIKH)
CTyIEHTa cpencTB
3K3aMeH KouTpons OueHka yMeHUst O11eHKa HaBBEIKOB OrneHka Bompocsr:
3HaHMS 0A30BBIX IMOHMMATh JIOTUYECKOTO CIIOCOOHOCTH
N MIPUJIATAI0TCSI
MOJIOXKEHHH B CIIEIUATBHYIO COIIOCTaBJICHUS U TPaMOTHO U
obnacTu TEPMUHOJIOTHIO XapaKTePUCTUKHU YeTKO H3JIaraTh
OuoIoruu 00BEKTOB MaTepuan

7.4.1. IlIpuMepHbBIe BONPOCHI 1Sl IPOBEIeHUS MMPOMEKYTOYHOM aTTeCTALNH

1) Tlonstue (ompenenenue, TepmuH) «buonorus». KakoBbl Mpu3HaKK )KUBBIX OPraHU3MOB?

2) buonornyeckue Hayku. Kakoe 3HaueHHe uMeeT OHOIOTHUS?

3) YpOBHUM OpraHW3alMU )KUBOW TIPHPO/IBI.

4) Tloustue (ompenenenue, tepmuH) «Kierka». XUMHUYECKHE SJIEMEHTHI, BXOJIIINE B COCTaB
KJIETKH.

5) Posb HeOpraHWYeCKUX BEUIECTB, BXOSIINX B COCTAB KICTKH.

6) 3HaueHHe BOJBI IS )KU3HEACATCIBHOCTH KIICTKH.

7) OpraHuueckue BelecTBa, BXOSIIIE B COCTAB KJICTKH, U UX POJIb B KIIETKE.

8) Otnmuus crpoenust monekyn JJHK u PHK.

9) Bupychl kak HeKJIeTo4Has (popma KHU3HU U UX 3HAUCHHE.

10) [Mousitue (onpenenenue, TepMuH) «I'en», «eHeTnueckuit koa». Perumkanus JTHK.

11) Yto Ttakoe KU3HEHHBIN UK KieTku? [lepeduncinte TUIIBI IeNIeHHs KIETOK, UX 3HAYCHHUE.

12) Muto3. buosoruueckoe 3HaueHHUE MUTO3A.

13) [lutokuHes.

14) OxapaxTepu3yiTe THITbI Pa3MHOKEHUSL.

15) Kakue ¢hopmbl 6€CIIOIOr0 pa3MHOKEHHS ITUPOKO IPUMEHSIFOTCS B CEIIbCKOM X03s1icTBE?
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16) Meiio3. buosornueckoe 3HaueHHE Meiio3a.

17) Ilouyemy mpu MOJOBOM Pa3MHOKEHUH MOSBISIFOTCS OPraHU3Mbl ¢ HanOosee pasHOOOpa3HBIMU
npu3Hakamu?

18) OnummTe NpoLecchl pa3BUTHUS CIIEPMATO30UI0B H SHIICKICTOK.

19) OmogoTBopenue. bronornyeckoe 3HaYCHHUE OIJIOOTBOPCHUSL.

20) [Moustue (onpenenenue, TepMuH) «OHTOreHe3». Kakue crainu mMpoxoauT OpraHu3M B CBOSM
pa3BUTHHN?

21) PenpoyKTHBHOE 3/J0POBBE YETIOBEKA.

22) Ha3zoBuTe NpUYHMHBI HAPYIICHUH B PA3BUTHU OpraHH3Ma.

23) Bpen pasBuBaromieMycsi OpraHM3My HAHOCHUMBIA KypeHHEM, YIOTPEOJICHHEM aJIKOroJs H
HapKOTHKOB.

24) BriyisiHUE 3arpsSi3HEHHUS OKPYXKAIOIIEH Cpelibl Ha pa3BUTHE YEIIOBEKA.

25) INonsitue (onpeneneuue, TepmuH) «I'eH». Kakue reHbl Ha3bIBaIOT CHETLICHHBIMU?

26) PackpoiiTe NOHSATHE HACIIEICTBEHHOCTH.

27) I'enetnyeckasi CHMBOJIHKA.

28) HazoBuTe TshKeI0€ HACIEACTBEHHOE 3a00JICBaHHE YETIOBEKA, CLEIIICHHOE C MOJIOM.

29) HacnencrBeHHbIe OOJIC3HU YEIIOBEKA, UX MPUYHUHBI U TPOPUIAKTHKA.

30) HazoBuTe ocHOBHBIC (OPMBI MYTALOHHOW W3MEHYMBOCTHU. [IpuBeanTe mpuMepsl riryOOKUX
MYTaI[MOHHBIX H3MEHEHUH CPey PACTEHUH U KUBOTHBIX.

31) OnummTe METO bl COBPEMEHHOM CENICKIIHH.

32) [IpuBenuTe mpUMEpbl UCIOIB30BAHUS MAaCCOBOIO U HHIMBHUIYAJLHOTO OTOOpA B CEJICKIUH
pacTeHui.

33) OcHOBHBIC 33/1a4H, CTOSIIHE TIepPe]] OMOTEXHOIOTUEH.

7.4.2. llpuMepHbIe 3aJaHus ISl IPOBeEIeHUsI MPOMEKYTOYHOM aTTecTaluu

Yactp 1(3ananus Al —A13)

A 1. Ilpu mapTreHOreHe3e opraHu3M pa3BUBAETCA U3:
1. 3UTOTHI

2. HEOIJIOIOTBOPEHHOW ANUILIEKIETKU

3. COMaTHYEeCKON KICTKH

4. BereTaTUBHOM KIIETKU

A 2. O6pa3oBaHue U3 0IHON MaTepUHCKOM KJIETKU YETHIPEX KIIETOK C TarjIouIHbIM HaOopoM
XPOMOCOM XapaKTEepHO AJis MpoIiecca:

1. muTO3a

2. meno3a

3. npoOneHus

4. onI010TBOPEHUS

A 3. Opranusmbl, KOTOPBIM /1711 HOPMAJIbHOH J1€ATEIbHOCTH HEOOXO0AMMO HAJIMYME KUCIOPOa B
cpezie oOuTaHMs, Ha3bIBAIOT:

1. aspobamu

2. aHaspobamu

3. rereporpodamu

4. aBToTpohamu

A 4. XpoMaTuasl — 3TO:

1. 1Be CyOBETMHHIIBI XPOMOCOMBI JEIIAIIEeHCs KISTKH

2. y4aCTKH XPOMOCOMBI B HEAESAIIEHCS KIETKE

3. xonbuessle MoaeKybl JJHK

4. nBe uenu ogHou MoJekynbsl JJTHK

A 5. KoHbloranus XxpoMocoM xapakTepHa JUIs Ipolecca
l.omnogoTBOpEHUS

2. mpoaza BTOporo aeneHus

3. MUTO3

4. npodasza mepBoro AeIeHUSI
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A 7. Ilpu cKpemmMBaHUU TE€TEPO3UTOTHI C TOMO3UTOTOM J0JISI TOMO3UTOT B IOTOMCTBE COCTaBUT
1.0%

2. 25%

3. 50%

4.100%

A 9. MyTaunoHnHas ©3MEHUYUBOCTD, B OTJIMYME OT MOAU(PUKALIMOHHOIA:

. HOCUT 00paTUMBIH XapakTep

. IepelaeTcs 110 HACJIEACTBY

. HOCUT MacCOBBIN XapaKTep

4. He CBsA3aHA C U3MEHEHUSIMU XPOMOCOM.

A 10. I'ie pacniosiokeHsl XJI0pOILIACThI B KJIETKaX XBOU €U

1.B simpe

2. B KJIETOYHOM CTEHKE

3. B HUTOILIa3ME

4. B BaKyoJIsIX

A 11. Kakas U3MEHUMBOCTh 00ECTIEYNBACT IBOJIOIUIO0 OPraHU3MOB

1. MonudukanoHHas, rpynnoBas

2. BO3pacTHas

3. TeHOTUIINYECKAsl, UHAUBUAYaAJIbHAS

4. reorpaduueckas

A 12. . I'pu0sl omsita, MUTAIOIIUECS MEPTBEIMA OPTaHUYECKUMHU OCTAaTKaMHU ITHEH, TTOBAJIEHHBIX
JIEPEBbEB, OTHOCATCS K IPYIIIIE

1. cariporpodoB

2. mapa3uToB

3. aBTOTpOdOB

4. ciMOMOHTOB

A 13. OpraHoreHes B X0/ SMOPHOHAJILHOTO Pa3BUTHS IPUBOAUT K 00pa30BaHUIO
1 .3apoABIIIEBBIX JTUCTOB

2. TpEXCIIOWHOTO 3apoabIIia

3. ABYCJIOWHOTO 3apojblia

4. cucTeM OpraHoB 3apojblila

Yacrs 2. B 3aganusix Bl — B2 Bp10epuTe TpH BepHBIX 0TBETA M3 IECTH.

B 1. CxoAcTBO KIETOK )KUBOTHBIX U OaKTEpUl COCTOUT B TOM, UTO OHU UMEIOT
1. OpopmnenHoe s1po

2. uronnazmy

3. MutoxoHipuu

4. IInazmMaTuveckyro MeMOpany

5. I'mukokanukc

6. Pubocomsl

B 2. Yem 3urora oTiIM4yaeTCs OT TaMEThI

. COZICPKUT JBOMHOM HAOOP XPOMOCOM

. COJICPXKHT OJIMHAPHBIA HAOOP XPOMOCOM

. 00pa3yercs B pe3yJibTaTe OIMI0J0OTBOPEHHUS

. 0Opazyercs myTém Meiio3a

. ABJISIETCS IEPBOW KJIETKOM HOBOTO OPTaHU3Ma

. IPEZICTABIISET CIEHUAIN3UPOBAHHYIO KJIETKY AJIs [T0JIOBOTO PA3MHOXKEHHUS
Yacts 3(C1-C2)

C1. B uém nposiBisieTcst CXOACTBO U pa3jInyle MUTO3a U MEH03a.

C2. B 4éM CXOJICTBO M OTINYHUE IPOKAPHOTUIECKON U DYKAPUOTUIECKOHN KIIETOK.

W N =

AN DN B~ W —

Yacrtp 1 Bapanus Al -A10)

A 1.Cpenu niepeuncieHHbIX IPUMEPOB apOMOP(PO30M SBIISETCS
1. TIInockas hopma Tena y ckara
2. TIoKkpOoBUTEIBCTBEHHAS OKpAcKa Y Ky3HEUHKa
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3. YerbIpexkaMepHOE CepALe y NTHI
4. Penykuus NUILEBapUTEIbHON CUCTEMBI y MAPA3UTUYECKUX YEPBEN
A 2. buonorndeckast 3BOJIIOLUS — 3TO MPOLIECC
1. VnauBuIyadbHOTO pa3BUTHUS OpraHU3Ma
2. Vcropuueckoro pa3BuUTHs OPraHUYECKOI0 MUpa
3. DOMOpHOHAIBHOTO Pa3BUTHS OPraHU3Ma
4. VYaydueHus U CO3J1aHHs HOBBIX COPTOB PACTEHUH U MOPOJ AKUBOTHBIX
A 3.B oTBeT Ha yBenTMYEHUE YUCICHHOCTH IMOIYJISALUY KEPTB B NOMYJISIMHA XUITHUKOB
HPOUCXOJUT
1. VBenuueHue 4ynciaa HOBOPOXKJIEHHBIX 0COOEH
2. YMCHBIIICHUE YHCIIa TIOJI0BO3PEIBIX 0CO0eH
3. VYBenuueHue yucia )KEHCKUX ocobeit
4. YMeHbIICHHUE YnCiia MYKCKUX 0co0eit
A 4 K npryrHaM 3K0J0rMYECKOr0 KPU3UCa B COBPEMEHHYIO 310Xy HE OTHOCUTCS
1. PanuoHanbHOE IPUPOIONOIL30BAHUE
2. CTpouTenbCcTBO IJIOTUH HA peKax
3. CenbCKOXO3AHCTBEHHAS ACATEIBHOCTD YEJIOBEKa
4. TlpoMmbllIeHHas 1EATEIbHOCTD YEJI0BEKa
A 5.0npeneneHHbIil HAOOP XPOMOCOM Yy 0CO0€H OJJHOTO BUJIa CUYUTAIOT KPUTEPHUEM
1. ®usnonormueckum
2. Mopdonornueckum
3. TI'enernueckum
4. buoxumMuuecKum
A 6. OT60p 0cobeil ¢ YKIOHAIOMUMHCS OT CPEAHEN BEeIMYMHbI IPU3HAKAMU Ha3bIBAIOT
1. JABmxymum
2. Meronnueckum
3. Crabunmupyromum
4. MaccoBbIM
A 7. OcHOBY €CTECTBEHHOI'O 0TOOpa COCTaBIISIET
1. MyranuoHHsbI# npolecc
2. BumooOpa3zoBaHue
3. buonoruueckuii mporpecc
4. OTtHOcUTENbHAS MPUCTIOCOOIEHHOCTh
A 8. Ha kakoM 3Tarne 3BOJIIOLMH YeJIOBEKa BeIYIYIO POJIb UIPAIA COLMANIbHBIE (PaKTOPBI
1. JlpeBHeiimux monen
2. JlpeBHUX mojei
3. HeanpgepranbiieB
4. KpomMaHBbOHIIEB
A 9. BunoBasi CTpykTypa OMOreorieHo3a jeca XxapakTepu3yeTcs
1. SpycHbIM pacroyioKeHHEM KUBOTHBIX
2. UucioM SKOJOTHYECKUX HUII
3. Pacmpenenenuem opraHu3MoB B TOPU30HTAX Jieca
4. MHuoroo6pa3neM 0OUTAIONIINX B HEM OpPraHU3MOB
A10. broreoneHo3 CUUTAIOT OTKPBITOM CUCTEMOM, TaK KaK B HEM IOCTOSIHHO MTPOUCXOJIUT
1. Tlpurox sHepruu
2. Camoperymsmus
3. Kpyroropor BemecT
4. bopnba 3a cyliecTBOBaHHE.
Yacrs 2. B 3aganusax Bl — B2 Bp10epuTe TPH BepHbIX 0TBETA U3 IIECTH.
B 1. K ¢akropam 3BOJIIOLUU OTHOCST
Kpoccunrosep
MyTanuoHHBIH IPOLECC
MoaupukaoHHY0 U3MEHUYUBOCTh
N3omsauuro

NS
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5. MHoroob6pa3ue BUI0B
6. EcrecTBeHHBI 0TOOD
B 2. Camoperynsuusi B 5)KOCUCTEME TaUTH MPOSIBISETCS B TOM, YTO
UnCIeHHOCTD IEPEBbEB COKPALIIAETCS B PE3yJIbTaTe JIECHOTO MoXKapa
Bonku orpaHnYuBaIOT POCT YMCICHHOCTH KabaHOB
MaccoBoe pa3MHOXKEHHE KOPOEIOB MPUBOINUT K THOCITH I€PEBHEB
YucneHHOCTh OENIOK 3aBUCUT OT YpOsKasi CEMSH eJln
[Momymsius kaOaHOB MOHOCTBHIO YHUUYTOXKACTCS BOJIKAMU
CoBBI U JTMCHIIBI OTPAaHUYUBAIOT POCT YUCICHHOCTH MBbIIIEH
B 3aganue B3 ycraHoBHTe COOTBETCTBHE MEKIY OPraHM3MaMHU U HANPABJIEHUSIMHU IBOJIOLMHU

ok wnE

Opranu3mel Hampasnenus sBosronum

1. Crpayc smy A) GuonornyecKkuii mporpecc
2. Cepas Kpbica b) 6uonornueckuii perpecc
3. JlomoBasi MbIIIIb

4. CuneseneHble (TMaHOOAKTEPUHN)

5. Open 6epkyT

6. Yccypuiickuii Turp
B 3aganue B 4. ycTaHOBHTE COOTBETCTBHE MKy NPU3HAKAMHU 0TOOPA M €ro BUAAMH
[Tpusnaku orbopa Bua or6opa
Coxpansiet ocobeli ¢ MOJIe3HBIMU B JAHHBIX YCIOBUAX MPU3HAKAMU A) ectecTBEeHHBIH

HpI/IBOI[I/IT K CO3J1aHNI0 HOBBIX IIOPOJ ) KUBOTHBIX U COPTOB paCTeHI/Iﬁ B) I/ICKYCCTBGHHHﬁ
CHOCO6CTByeT CO3IaHUIO OPraHUu3MOB C HY’>KHBIMU YCJIOBEKY U3MCHCHUAMUA
HpOHBJ'IHeTCSI BHYTPHU MOIIYJIAIWHU U MCKAY MOMYJSINUAMUA OAHOTO BUA

[TpuBOAUT K OOpa30BaHMIO HOBBIX BUIIOB

HpOBO,[[I/ITC}I YCIOBCKOM

1

2

3

4

5. /[lelicTByeTr B mpupo/ie MUJJIMOHBI JIET

6

7.

B 5. YcranoBuTe nocjieqoBaTeibHOCTh 00bE€KTOB B NACTOMINHOM NUIIEBOI IenH

1. Tna  2.Tlaykx 3.boxbs KOpOBKa 4Ipau  5.JIuctes pacreHuit
B 6. — YcTaHOBHTE XPOHOJIOTHYECKYIO I10CJIEA0BATEIbHOCTD AHTPOIOTeHe3a

1. Yenosek ymenblit 2. YenoBek NpAMOXOIALIMN 3. lpuonurex

4.Heannepranen 5. KpomanboHner,.

C 1 YucneHHOCTh MOMYJNALUN OKYHEH B peKe COKpAIaeTCs B Pe3y/IbTaTe 3arpsi3HEHUS BObI
CTOYHBIMH BOJaMU, YMCHBIICHU A YN CJICHHOCTU PACTUTCIbHOAIHBIX pI)I6, YMCHBIICHUSA
coJiepKaHus KUCIopo/ia B BoJie 3uMoil. Kakue rpymisl 9Ko0ruueckux (pakTopoB MpeICTaBICHBI B
JTAHHOM TiepeyHe?

C 2. Yem npupo/iHas 3KocHcTEMa OTINYALTCS OT arpOIKOCUCTEMBI?

8. JONOJTHUTEJBbHOE OBECIIEYEHHUE JUCHUIIJIMHBbI

MarepuaJbl JJeKIIMOHHBIX 3aHATHI
Jlexkuus Ne 1

[utonorus - Hayka o kjeTke (Tped. "murtoc"-kierka, "moroc"-Hayka). IIpenmer
IIUTOJIOTHHU - KJIETKH MHOTOKJIETOYHBIX >KMBOTHBIX U PAaCTCHHM, a TaK)Ke OJHOKJIETOYHBIX
OpPraHW3MOB, K YHCIY KOTOPBIX OTHOCSTCS OaKTepuH, MPOCTEHINNE W OJHOKICTOYHBIC
Bojopociu. llutomorusi W3ydaer CTPOCHHME M XHUMHUYECKHH COCTAaB KIETOK, (PYHKIUH
BHYTPHUKJICTOYHBIX CTPYKTYp, (DYHKIIMHM KJIETOK B OpTraHW3ME >XUBOTHBIX U PACTEHUH,
Pa3MHOXXCHHE W Pa3BUTHE KIETOK, MPHUCIOCOOJEHUSI KJIETOK K YCJIOBHSIM OKPY KAroIIeH
cpeabl. CoBpeMeHHasi IUTOJIOTHUS - HayKa KOMIUIEKCHAs. CBSI3U C IPYTUMHU OMOJIOTMUYECKUMHU
HayKaMu, Hampumep ¢ OOTaHUKOHM, 300J0THeH, (Qu3nosioruel, ydyeHueM o0 3BOJIOLUU
OpraHMYecKoro MwHpa, a TakKKe C MOJIEKYJSIpHOM Ouosiorued, Xumuen, (U3HKOMH,
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MaTemMaTukoil. L{uTomorus - ofHa M3 OTHOCUTEIHHO MOJIOABIX OMOJOTMYECKUX HAYK, €e
Bo3pacT okosio 100 ner. Bo3pacT ke TepmuHa "kieTka" HacuuThiBaeT cBbimie 300 JeT.
Bnepsrie HazBanue "kierka" B cepeaumHe XVII Beka mpumenun P. ['yk. PaccmartpuBas
TOHKHI cpe3 MpOOKH ¢ MOMOIIBI0 MUKpOCKoNa, ['yk yBHIeN, 4TO MPOOKA COCTOUT U3 SUEEK
- xetok. Knerounas teopus. B cepeaune XIX cToneTust Ha OCHOBE YK€ MHOTOYHUCIEHHBIX
sHaHuit o kietke T. [IBanH chopmynupoBan kierounyr Teopuro (1838). On 006006mIwI
MMEBIIIMECS 3HAHUS O KJIETKE M MOKa3all, YTO KJIETKa MPEICTaBISE€T OCHOBHYIO CAUHUILY
CTPOEHUS BCEX KUBBIX OPTaHU3MOB, YTO KJIETKHU KUBOTHBIX M PACTEHUN CXOJIHBI IO CBOEMY
CTPOEHUIO. OTH TOJOXKEHUS SBWINCh BAXHEHIIMMU JIOKA3aTENbCTBAMU €IMHCTBA
MPOUCXOKACHUSI BCEX >KMBBIX OPraHW3MOB, E€IMHCTBO BCETrO opraHuyeckoro mupa. T.
[[IBanH BHEC B HAayKy MpaBUJIbHOE MOHMMAaHUE KJIETKU KaK CAMOCTOATEIbHOW €IMHUIIBI
YKU3HU, HAaMMEHbBIIEH €IUHUIIBI KUBOTO: BHE KJIETKH HET KHU3HU. V3yueHune Xxumuueckou
OpraHu3alluy KJIETKH MPHUBEJNO K BBIBOAY, YTO MMEHHO XMMHUYECKHE IMPOIECCHl JieXkKaT B
OCHOBE €€ KM3HH, YTO KJIETKH BCEX OPTaHU3MOB CXOJHBI M0 XUMHUYECKOMY COCTaBYy, Y HUX
OJIHOTUITHO TPOTEKAaIOT OCHOBHBIE MpoIlecChl OoOMeHa BemiecTB. [laHHBIE O CXOJCTBE
XUMHUYECKOT'0 COCTaBa KIJIETOK €IIe pa3 MOATBEPIUIHN €IMHCTBO BCET'O0 OPraHUYECKOTO MUPA.
CoBpeMeHHas KJIETOYHAs - TEOPHUS BKIIOYACT CJICIYIOIINE MOJOKEHHS: KJIEeTKAa - OCHOBHAS
€ANHUIIA CTPOCHUSI U Pa3BUTUS BCEX KUBBIX OPraHW3MOB, HAUMEHbBIIAS €JUHUIIA KUBOTO;
KJIETKH BCEX OJHOKIJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB CXOAHBI (TOMOJIOTUYHBI) 110
CBOEMY CTPOCHHUIO, XUMUYECKOMY COCTaBY, OCHOBHBIM MTPOSBIICHUSAM >KU3HEIEATEIbHOCTU U
00MEHY BEIIECTB; PA3MHOKEHHE KJIETOK MPOUCXOIUT MyTEM UX JICJICHUS, U Kaxaas HOBas
KJIETKa 00pa3yeTcs B pe3yibTare JAENEHUsT UCXOMHON (MaTEpPHUHCKOWN) KIETKHU; B CIOMKHBIX
MHOTOKJIETOYHBIX OpraHU3Max KJICTKH CHEIUATM3UPOBAHBI TI0 BBITIOJIHAEMON UMHU (HYHKIIUN
U 00pa3yroT TKaHU; U3 TKAHEH COCTOSIT OpraHbl, KOTOPbIE TECHO CBSI3aHBI MEXKIY COOOU U
MOJYUHEHBl HEPBHBIM M TYMOpAJbHBIM CHCTEMaM peryisiiuu. VcciaemoBaHusi KIiIeTKH
UMEIOT OOJBINIOE 3HAUEHWE I pasrajku 3aboneBaHuil. MIMEHHO B KJIETKax HAYMHAIOT
pa3BUBATHCS MATOJOTHYECKUE M3MEHEHUS, MPUBOJSIINE K BOSHUKHOBEHUIO 3a00JICBaHUM.
YToObl MOHITH POJb KIETOK B PAa3BUTHH 3a00JICBAaHUM, MPUBEIEM HECKOJIBKO MPUMEPOB.
OngHo u3 cepbe3HbIX 3aboieBaHWil yenoBeka - caxapHbldi nuaber. [lpuumHa 3TOTO
3a00JIeBaHUs - HENOCTAaTOYHAsl JEATEIbHOCTh TPYIIBI KIETOK TOJKEITYAOYHOU KeJe3bl,
BBIPa0ATHIBAIOIIUX TOPMOH MHCYJIMH, KOTOPBIM Yy9acCTBYET B PETYJSIIUMA CaxapHOTO oOMeHa
opraHu3ma. 3J10Ka4eCTBEHHbIC M3MEHEHHUS, IPUBOAIINE K PA3BUTHIO PAKOBBIX OIMYXOJIEH,
BO3HUKAIOT TaKXXE€ HA YPOBHE KJIETOK. Bo30yauTenn KOKIUAMO3a - OMACHOTO 3a00JeBaHuUs
KPOJIMKOB, Kyp, TYCEl M YTOK - Mapa3sUTHUYECKHE MPOCTEUINE - KOKIUIUU MPOHUKAIOT B
KJIETKH KHIIEUYHOTO SIHTENUS M TIEYEHHU, PacTyT M PA3MHOXKAIOTCS B HUX, MOJTHOCTHIO
HApyIIalOT OOMEH BEIIECTB, a 3aT€M pPa3pyIIalOT ATU KIETKU. Y OOJIbHBIX KOKIUIHO30M
KUBOTHBIX CHJIBHO HApYyIIACTCA JAEATCIbHOCTh MHUIICBAPUTEIBLHON CHUCTEMBI W TPHU
OTCYTCTBHHU JICUCHHSI )KUBOTHBIE TIOTH0a0T. BOT moueMy n3yueHue CTpoeHUs, XUMUYECKOTO
cocTaBa, 0OMeHa BEIIECTB U BCEX MPOSIBICHUN KU3HEACATEILHOCTH KJIETOK HEOOXO0IMMO HE
TOJIbKO B OWOJOTHMH, HO TaKXKe B MEIUIIMHE W BeTepuHApuH. VI3yueHue KIETOK
pa3HOOOPa3HBIX OJHOKJIETOYHBIX M  MHOTOKJIIETOYHBIX OPraHM3MOB C  TIOMOIIBIO
CBETOONTUYECKOTO U JIEKTPOHHOTO MHUKPOCKOIIOB TTOKA3aJ10, YTO MO CBOEMY CTPOEHHUIO OHH
pasznensiioTcss Ha JnBe rpynmnbl. OgHY TpyNIy COCTaBISIOT OAKTEPUU U CHHE-3EJICHbIe
BOJIOPOCTH. DTH OpraHW3Mbl UMEIOT HauboJiee MPOCTOe CTPOCHHE KIETOK. VX Ha3bIBaioT
TOsiACpHBIMUA (TIPOKApPUOTaMM), TaK KaK y HUX HET oopMiieHHOTO siapa (rped. "kapToH'-
AIp0) U HET MHOTHX CTPYKTYp, KOTOpBI€ Ha3bIBAlOT oOpraHowaamu. Jlpyrywo rpymnmy
COCTaBJISIIOT BCE OCTaJbHBIE OPraHU3Mbl: OT OJHOKIIETOYHBIX 3€JEHBIX BOJOpOCIEH HU
NPOCTEHIINX [0 BBICIIMX I[BETKOBBIX pACTEHUH, MIIEKONMUTAIOIIMX, B TOM 4YHCIE U
yenoBeka. OHM HMMEIOT CJOXKHO YCTPOCHHBIE KIIETKH, KOTOpbIE HA3bIBAIOT SJIEPHBIMU
(OyKapuOTHYECKUMHU). OTH KIETKM HMEIOT SApO U OpPraHOWbl, BBIMOJHSIIONINE
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cneuuduueckue GyHkuuu. Ocolyro, HEKIETOUHYH (OPMY >KU3HHM COCTaBJISIIOT BHUPYCHI,
U3yYEHUEM KOTOPbIX 3aHMMaeTcss BUpycosiorusd. CtpoeHue u QyHKIUU 00OJOUKU KIIETKH.
Knerka mo0oro opraHusma, NpeAcTaBisieT COOOM IEIOCTHYIO XuBYH cucreMy. OHa
COCTOUT U3 TPEX HEPA3PBIBHO CBS3aHHBIX MEXAY cOOOW yacTel: 000I0YKH, IUTOILUIA3MbI U
aapa. O6o0UYKa KJIETKAa OCYIIECTBIISIET HENOCPEACTBEHHOE B3aUMOJICHCTBHE C BHELIHEH
cpeIoi W B3aMMOJAEWUCTBUE C COCEAHMMHM KJI€TKaMHU (B MHOTIOKJIETOYHBIX OpPraHU3Max).
O6onouka kineTok. OO00JOYKA KIETOK HMEET CIOKHOE cTpoeHune. OHa COCTOUT U3
HApy>KHOTO CJIO1 W PpacHOJOXEHHOW IOJ HHMM Iula3MaThdecko MmemOpanbl. Kietku
JKUBOTHBIX M PACTCHMI pa3IMYarOTCs MO CTPOEHHUIO MX HAPYKHOIO ClOsA. Y pacTeHui, a
TaKkKe y OakTepuil, CHHE-3€JIEHbIX BOJOpPOCIEH M TPUOOB HAa IOBEPXHOCTU KIETOK
pacrojoKeHa IJIOTHasg 000JI0UKa, WM KJIETOYHasl CTEHKA. Y OOJIbLIIMHCTBA pAacTEeHUIl OHa
COCTOMT M3 KJIeTYaTKH. KieTouHas CTEHKa UIpacT HCKIIOYUTEIBHO BAKHYIO pOJIb: OHA
IpEeJCTaBIseT COOOM BHEIIHUN Kapkac, 3alMTHYI0 O00JOYKy, oOecnednBaeT Typrop
PaCTUTENBHBIX KJIETOK: Yepe3 KIIETOUHYIO CTEHKY NMPOXOAMUT BOJA, COJIU, MOJIEKYJIbl MHOTHX
OpraHM4YecKuX BemecTB. HapyKHbIl €10l TOBEPXHOCTHU KJIETOK )KUBOTHBIX B OTJIIMYHE OT
KJIETOYHBIX CTEHOK PACTEHHH OYEHb TOHKMM, 37acTU4Hbli. OH HE BHJIEH B CBETOBOMU
MHUKPOCKOI M COCTOUT U3 Pa3HOOOPa3HBIX NoJMcaxapuaoB U 0enkoB. [IoBepXHOCTHBIN ciaoi
KUBOTHBIX KJIETOK MOJY4YMJ Ha3BaHWE TIIIMKOKAIMKC. ['JTMKOKAJMKC BBIMIOJHAET MPEXIE
BCero (yHKIIMIO HETIOCPECTBEHHOM CBSI3U KIJIETOK KUBOTHBIX C BHEIIHEN CPeIoi, CO BCEMHU
OKpY)KalOIIUMH €€ BellecTBaMU. lmess He3HAuuTeNbHYIO TONIMUHY (MeHblle 1 MKM),
Hapy>KHBII CJIOW KIJIETKH JKMBOTHBIX HE BBIINOJHSAET ONOPHOM pPOJM, Kakas CBOWCTBEHHA
KJIETOYHbIM CTeHKaM pacTeHuil. OOpa3oBaHHE TIMKOKAJIMKCA, TaK K€ KaK U KJIETOYHBIX
CTEHOK pAaCTEHHH, NPOUCXOAUT Onarojmaps KU3HEAEATEIbHOCTH CaMUX  KJIETOK.
[Inazmatuyeckass memOpana. [loJ TIJIMKOKAaIMKCOM M KIETOYHOM CTEHKOW pPAacTeHUM
pacroiiokeHa  Ia3maTudeckass MemOpana (mat. "MemOpaHa'-koxuiia, TUICHKA),
rpaHAYaIas HEMOCPEJACTBEHHO ¢ ITMTOIUTa3Moi. TojmuHa I1a3MaTHYECKOH MeMOpaHBI
okojo 10 HM, M3y4yeHHE €€ CTpPOeHHs W (PYHKIHUH BO3MOXKHO TOJBKO C IOMOUIBIO
AJNIEKTPOHHOTO MHUKpOCKoma. B cocraB mia3mMaTuyeckod MeMOpaHbl BXOIAT O€NKH U
munuabl. OHU yHIOPSAI0OYEHO, PACIOJIOKEHBl U COEIMHEHBI IPYr C JIPYrOM XUMUYECKHMHU
B3aUMOJEHCTBUAMU. Il0 COBpEMEHHBIM MpEACTABICHUSM MOJIEKYJIbl JIMIUIOB B
MJIa3MaTHYEeCKOM MeMOpaHe pacmojioKeHbl B JiBa psjlia U O0Opa3yroT CIUIOIIHOW CJIOM.
Monekynbl 0elKOB HE 00pa3yloT CIUIOIIHOIO CJIOSl, OHU PACIONIaraloTcs B CJIOE JHUMHJIOB,
NOTpYXasCh B HEr0 Ha pa3Hylo riiyouHy. Moinekynbl Oenka W JUMHIOB MOABHKHBI, YTO
oOecreynBaeT JUHAMUYHOCTH IJIa3MaThyeckoil MeMOpanbl. I[lmazmarnyeckas memOpaHa
BBITIOJIHSAET MHOTO Ba)XKHBIX (PYHKIMI, OT KOTOPBIX 3aBUIAAT KU3HEIEATEIbHOCTbh KJIETOK.
Omna w3 Takux (QYHKOMA 3akiIl0YaeTcs B TOM, YTO OHa oOpasyeT Oapbep,
OTTPAaHUYMBAIOLIUN BHYTPCHHEE COJIEPKUMOE KIETKM OT BHEIIHEW cpeasl. Ho mexny
KJIETKaMU U BHEIIHEH cpeiol MOCTOSHHO MPOUCXOIUT oOMeH BemlecTB. V3 BHelIHeH cpesbl
B KJETKYy NIOCTYNmaeT BoOJa, pa3HooOpa3Hble coid B (QopMe OTACNIbHBIX HOHOB,
HEOpraHMYECKHEe M OpraHuYeckue MoJieKyiabl. OHM NPOHUKAIOT B KIETKY 4Yepe3 OuYeHb
TOHKHE KaHaJIbl IUIa3MaTH4YeCKOW MeMOpaHbl. Bo BHENIHIOIO cpeay BBIBOJATCS MPOIYKTHI,
oOpa3oBaHHble B KJeTKe. TpaHCIOPT BEIIECTB- OJHA M3 TJABHbIX (DyHKIMIHA
ia3mMatudeckod mMemOpanbl. Uepe3 mia3zMaTHUecKyl0o MeMOpaHy W3 KIETH BBIBOAATCS
OPOAYKTHI OOMEHa, a TAaKXKe BEIIeCTBA, CHHTE3UpOBaHHbBIE B KieTke. K unciy ux otHocATCS
pazHooOpa3Hble O€lKH, YTIeBOAbI, TOPMOHBI, KOTOpbIE BBIPAOATHIBAIOTCS B KJIETKaX
Pa3IUYHbIX JKeJIE3 U BBIBOASTCS BO BHEKJIETOUHYIO cpeqly B popMe Menkux kanenb. Kierku,
oOpasyronue y MHOTOKJIETOYHBIX >KMBOTHBIX pa3HOOOpa3Hble TKAHU (IMUTENHATIBHYIO,
MBILIEYHYIO U JIp.), COEIUHSIOTCS IpYyr ¢ ApYyroM Iula3Matudyeckoil MemOpaHoi. B mectax
COEJIMHEHHUS JIBYX KJIETOK MeMOpaHa KaXI0i M3 HMX MOXeT 00pa30BbIBaTh CKJIAJKH WU
BBIPOCTBI, KOTOpbIE NPHUAAIOT COEAUHEHUSAM O0COO0yI0 NpOo4YHOCTh. COEIUHEHUE KIIETOK
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pacTeHuil obOecrieyMBaeTcs IMyTeM OOpa30BaHUS TOHKUX KaHAJIOB, KOTOPBIE 3allOJHEHBI
LUTOIUIa3MOM M OrpaHUYEHbl Iula3Matudyeckod MemOpanoil. Ilo TakuMm KaHaiaMm,
OPOXOJALIMM Yepe3 KIETOYHbIE OO0OJOYKH, M3 OJHOM KIETKHM B JAPYTYI0 MOCTYHaroT
NUTATENIbHbIE BEIIECTBA, HOHBI, YIJIEBOABI U APyrue coequHeHus. Ha moBepXHOCTH MHOTHX
KJIETOK JKMBOTHBIX, HAlIPUMEpP, PA3JINYHBIX JIHUTEIUEB, HAXOAATCS OYEHb MEJIKHE TOHKHE
BBIPOCTBI LUTOIUIa3Mbl, IOKPBITHIE IUIA3MATUYECKOW MeMOpaHOH, - MHUKPOBOPCHHKH.
Haubonpiiee KOIMYECTBO MHMKPOBOPCHHOK HAXOJUTCS HAa IOBEPXHOCTH  KIIETOK
KHIIEYHNKA, TI€ MPOMCXOAUT MHTECHCUBHOE IIEPEBAPUBAHUE M BCACHIBAHUE IIEPEBAPEHHOMN
nuimu. Parounrto3. KpynmHble MOJIEKYNIbl OpraHHYECKHX BEIIECTB, HAlpUMeEp OEIKOB U
NOJINCAaXapUJ0B, YACTULIBI MHUIIY, OaKTEPUH MOCTYNAIOT B KIETKY IyTeM (aromura (rped.
"¢hareo" - moxwupaTe). B  (daromure HemocpeICTBEHHOE ~y4YacTHE MPUHUMAET
a3mMatudeckas mMemOpana. B ToM MecTe, rie NMOBEpXHOCTh KJIETKH COIpPHKAacaercs ¢
YacTUIE Kakoro-nmb0 IUIOTHOIO BelecTBa, MeMOpaHa mporubaercs, oOpa3yer
yrayOJaeHrue W OKpY)KaeT dYacTHily, KoTopas B '"MeMOpaHHOW ymakoBke" morpyskaercs
BHYTph KJeTku. OOpa3yercs muUIIeBapUTeNibHAs BaKyollb W B HEW IepeBapuBaloTCA
NOCTYNIUBIIME B KIETKYy oOpraHudeckue Bemectsa. llurtomnazma. OTrpaHuyeHHas OT
BHEUIHEH cpeapl IJ1a3MaTHYecKOM MeMOpaHoM, IMTOIIa3Ma MpeACTaBlIsieT CcoOou
BHYTPEHHIOIO MOJYKUJKYIO Cpely KIETOK. B muTomnasMmy 3yKapUOTHYECKHX KIIETOK
pacrnoararoTcs SAPO U Pa3IMUHbIE OPraHouAbL. Ipo pacnosaraercsl B UEHTPAJIBHON YacTh
UTOIUIa3Mbl. B Hell cocpeioToueHb! U pa3HOOOpa3Hble BKIIOUEHUS - IPOAYKTHI KIETOUHOM
NESTENbHOCTH, BAKyOJIM, a TakKKe MeJibyailline TpyOOUYKH M HUTH, 00pa3ylollue CKeleT
KJIEeTKH. B cocTaBe OCHOBHOIO BEILECTBA IIUTOILIa3MbI ITpeobaaaaoT 6enku. B nuromnazme
IPOTEKAIOT OCHOBHBIE MpoliecChl 0OMEHa BEIEeCTB, OHA OObEIUHIET B OJHO LIEJ0E SAPO U
BCE OpraHoujpl, 00eCleYyMBaeT MX B3aMMOJEHCTBUE, NEATEIbHOCTh KIETKH KaK €IUHOU
LEJIOCTHOM JKMBOM CHCTEMBl. OHJOIJIa3MaTH4YecKas ceTb. Bcs BHYTpeHHss 30Ha
LUTOIJIA3Mbl 3aIll0JIHEHa MHOTOYMCIIEHHBIMM MEJIKMMHM KaHaJlaMH M IOJIOCTSIMU, CTEHKH
KOTOPBIX TMPEACTABISIOT Cc000i MeMOpaHbl, CXOJHBIE TI0O CBOCW CTPYKType ¢
I1a3MaTH4YeCKo MeMOpaHOW. DTH KaHalbl BETBSTCS, COCIUHSIOTCS APYr C JIPYroM U
00pa3yloT CeTh, MOJIYYUBIIYIO HA3BaHUE HIOILUIA3MATUYECKON CeTH. DHIOoMIa3MaTHIeCcKast
CETh HEOJITHOPOJHA 10 CBOEMY CTPOEHUIO. MI3BECTHBI /1Ba €€ TUMA - TpaHyJIsipHas U I1ajKas.
Ha mMeMOpaHax kaHaJoB U NOJIOCTEN rpaHyJISIPHON CETH paclojaraeTcs MHOXXECTBO MEJKHX
OKPYTJIBIX TeJell - pud0ocoM, KOTOpbIE MPUIAIOT MEMOpaHaM HIEpOXOBaThIi BuA. MeMOpaHbl
IJaJKOW JHIOMIA3MAaTHYECKOH CeTH He HecyT pubocoM Ha CBOEH MOBEPXHOCTH.
OHJOIUIa3MaTUYECKasi CETh BBIMOJHAET MHOTO pa3HoOOpas3HbIX (yHKIME. OCcHOBHas
GyHKIUS TpaHYJISPHOW PHAOIIA3MATUYECKON CETH - ydacThe B CHHTe3e OeiKka, KOTOPbIH
oCyIIecTBiIsieTcss B puOocomax. Ha MemOpaHax riagkod SHIOIIA3MATHYECKON CETH
IPOUCXOIUT CUHTE3 JIMIIUIOB U YIJIeBOI0OB. Bce 3TH MpOayKThl CMHTE3a HAKaIlJUMBalOTCS H
KaHajlaX M MOJOCTAX, a 3aTeM TPAHCIOPTUPYIOTCA K Pa3IMYHBIM OpPraHOUAaM KJIETKH, Tie
NOTPEOIAIOTCS WM HAKaIIMBAaIOTCS B IUTOIUIA3ME B KAa4yeCTBE KIJIETOYHBIX BKIIIOUEHUH.
DHJOIUIa3MaTHYECKasi CETh CBS3BIBAET MEXAYy COOOH OCHOBHBIE OpPTaHOWABI KIETKH.
Pu6ocombl. Pubocombr 0OHapyKeHbI B KJIETKaX BCEX OPTaHU3MOB. DTO MUKPOCKOIMYECKHE
Tenplla OKpyriond ¢opmbl nuamerpoM 15-20 M. Kaxknmas pubocoma COCTOMT W3 JBYX
HEOJIMHAKOBBIX TI0 pa3MepaM YacTHIl, MaJOH W Ooibiioi. B omHOW KieTKe COmep>KUTCS
MHOTO ThICAY pUOOCOM, OHM pacroyaraloTcsi JIub0 Ha MeMmOpaHax TpaHyJIIpHOU
HH/IOIIA3MATUYECKOM ceTH, JuOO0 CBOOOJIHO JekaT B HMTOIUIazMe. B coctaB pubocom
BxomaT O0enku u PHK. ®@ynknus pubocom - 310 cunte3 Oenka. CHHTE3 OerKa - CIIOXKHBIN
IpOLECC, KOTOPBIM OCYILECTBISAETCS HE OAHOM pUOOCOMOM, a LENOH TIpyNIoH,
BKJIIOYAIOIIEN 1O HECKOJIBKUX JIECATKOB 00beIMHEHHBIX pubocoM. Takyro rpynmy pudocom
Ha3bIBalOT MoivcoMoi. CHHTe3MpOBaHHbIE O€JKM CHAayala HaKalJIMBAIOTCS B KaHajax U
HOJIOCTSIX AHAOIUIA3MAaTUYECKOM CETH, a 3aTeM TPAHCHOPTUPYIOTCS K OpraHouaaMm u
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ydyacTKaM KJIETKH, T/I€ OHU MOTPeOdsSoTCA. DHIOIUIa3MaTH4ecKass CeTh U PUOOCOMBI,
pacroJio’KeHHbIE Ha ee MeMOpaHax, MPeJCTaBIsA0T cOOON eIUHBIN anmapaT OMOCHHTE3a U
TPaHCIIOPTUPOBKH OenkoB. MuToxoHapuu. B nuromiasme 001bIMIMHCTBA KIETOK KMBOTHBIX
U pacTeHul coaepxkarcsa menkue Tenbia (0,2-7 MKM) - MUTOXOHIpUH (Tped. "MUTOC" - HUTH,
"XOHIpHOH" - 3epHO, TpaHysia). MUTOXOHAPUU XOPOIIO BUJHBI B CBETOBOM MHUKPOCKOII, C
MOMOUIBI0 KOTOPOTO MOXKHO pPAaccMOTpeTb UuX (GOpMy, pAaCIOIOKEHUE, COCUUTATh
KOJIMYECTBO. BHyTpeHHee CTpoeHHME MHUTOXOHJPHUI HM3YyYEHO C IMOMOILIBIO 3JIEKTPOHHOIO
MuKpockorna. (O0o0j0uka MHUTOXOHAPUU COCTOMT W3 JBYX MEMOpaH - HapyKHOU U
BHyTpeHHed. HapyxHnas memOpaHa riajgkas, oHa He o00pa3yeT HHUKAaKUX CKJIaJ0OK U
BBIPOCTOB. BHyTpeHHsi1 MemOpaHa, HampoTuB, OOpa3yeT MHOTIOYHMCIIEHHBIE CKIIAJIKH,
KOTOpBbIE HampaBieHbl B IMOJIOCTh MUTOXOHApUHU. CKIaIKUM BHYTpPEHHEH MeMOpaHbl
HA3bIBAIOT KpucTaMu (JaT. "kpucta" - rpebeHb, BbIpocT) UHMCIIO KPUCT HEOAMHAKOBO B
MUTOXOHJIPUSAX PA3HBIX KIETOK. MIX MOXKET OBITh OT HECKOJBKUX JIECATKOB IO HECKOJIBKHUX
COTEH, MpUYEM OCOOEHHO MHOIO0 KPUCT B MHUTOXOHIPUSX AKTUBHO (PYHKIIMOHUPYIOIIMX
KJIETOK, HAIIPUMEP MBIIIEYHbIX. MUTOXOHIAPHUHN HA3bIBAIOT "CUJIOBBIMU CTAHLMSIMU'" KIIETOK,
TaK KaK MX OCHOBHAasi (PyHKIHs - cuHTe3 ajeHo3uHTpudochopuoit kucinorsl (ATD). Ota
KHCJIOTa CUHTE3UPYETCS B MUTOXOHAPHUAX KJIETOK BCEX OPraHU3MOB M MPEICTaBISET COO0M
YHUBEPCAJIbHBII HMCTOYHMK DJHEPrUHM, HEOOXOAMMBIM /JIi OCYHIECTBICHMS IPOLIECCOB
KU3ZHENEATEIbHOCTH KIETKA W 1EeJIoro opranu3ma. HoBble MUTOXOHAPUU 0Opa3yroTcs
JIEJICHUEM YX€E CYHIECTBYIOIINX B KJIeTKE MUTOXOHApuUi. [lmactuasl. B nuronnasme kieTok
BCEX pAcCTeHWIl HaxondTcs IulacTHIbl. B KileTkax >KMBOTHBIX IUIACTH]IBI OTCYTCTBYIOT.
Pa3nuyaroT Tpy OCHOBHBIX THUIIA IUIACTU/L: 3€JIE€HBIE - XJIOPOILJIACThI; KPACHBIE, OPAH>KEBBIE U
JKENThIE - XPOMOIUIACTBI; OECI[BETHBIE - JIEHKOIUIACTBI. XJIOPOIUIACT. DTHU OPTaHOUIBI
colepkarcd B KIETKax JIUCTbEB W JPYrUX 3€JEHBIX OpPraHoB pacTeHHi, a Takke Yy
pa3HooOpa3HbIX Bojaopociei. PazMepsl xiopormiactoB 4-6 MKM, Hanbojee 4acTo OHU
UMCIOT OBabHYIO (opMy. VY BBICHIMX pPACTCHHH B OJHOM KJIETKe OOBIYHO OBIBaeT
HECKOJIBKO JIECATKOB XJIOPOIUIACTOB. 3€JIEHBIN LIBET XJIOPOIUIACTOB 3aBUCUT OT COJEP/KaHUs
B HUX NHUTMEHTa XJopoduiia. XJIOpOIIacT - OCHOBHOW OpPTraHOWJ KIETOK pacTeHHi, B
KOTOPOM MPOUCXOAUT (POTOCHHTE3, T. €. 00pa30BaHUE OPraHUYECKUX BEIIECTB (YriIeBOJOB)
n3 "Heopranndeckux (CO2 u H20) mpu ucnonb30BaHUU SHEPIHM COJHEYHOTO cBeTa. [lo
CTPOEHHUIO XJIOPOIUIACTBl CXOJAHBI € MHUTOXOHAPUAMU. OT IMUTOIJIA3Mbl XJIOPOIIACT
OTTpaHMYEH JBYMs MeMOpaHaMu - HapyXHOW U BHyTpeHHed. Hapyxnas wmemOpana
riajakas, 6e3 CKJIaJO0K U BBIPOCTOB, @ BHYTPEHHSS 00pa3yeT MHOI'O CKJIaJ4aThbIX BBIPOCTOB,
HAIpaBJICHHBIX BHYTPb XJoporuiacta. Ilo3ToMy BHYTpM XJIOpoIulacTa COCPEIOTOYEHO
00JIbIIIOE KOJIMYECTBO MEMOpaH, 00pa3yrolux 0coOble CTPYKTYpHI - TpaHbl. OHU CIIOXKEHBI
Hamo00ue CTONKH MOHET. B MeMOpaHax TpaH pacmojiararoTcsi MOJEKYJbI XJIOpoduia,
NOTOMY MMEHHO 3/1eCh MpoucxoauT ¢potocuHTe3. B xmopomnactax cunresupyercs u ATO.
Mexny BHyTpeHHUMHU MemOpaHamu xjoporuiacta coaepxkarca JIHK, PHK. u puGocomsi.
CrnenoBarenbHO, B XJIOpPOILJIACTaX, TaK € KaK U B MHUTOXOHJIPUSIX, MPOUCXOAUT CHHTE3
Oenka, HEOOXOAMMOTO JUISI ACATEIBHOCTH 3THX OPraHOMAOB. XJIOPOIUIACTHI Pa3MHOMKAIOTCS
JleJIeHnEeM. XPpOMOILIACThl HAXOJATCS B LIMTOIUIA3ME KIIETOK PAa3HBIX YaCTE€W pACTEHUU: B
IBETKAX, IJI0JaX, CTeONAX, JIUCThAX. [IpUCcyTCTBUEM XPOMOIUIACTOB OOBSICHSETCS XKeyTas,
OpaHXeBas M KpacHas OKpacka BEHYMKOB I[BETKOB, IUIOJOB, OCEHHHMX JIUCTHEB.
JlefikommacTel HAXOOATCS B LUTOIUIA3ME KJIETOK HEOKPAIIEHHBIX YacTeW pacTeHUH,
HampuMep B CTEONAX, KOpHAX, KiIyOHsX. DopMa JEeHKOmIacToB pa3HOOOpasHa.
XJ0pOMIaCThl, XPOMOIUIACTHI U JIEHKOIJIACTHI CIOCOOHBI KJIETKAa B3aUMHOMY Tepexoay. Tak
IpU CO3PEBAHUU IUIOAOB WIM H3MEHEHUM OKPACKH JHMCTHEB OCEHBIO XJIOPOILIACTHI
MIPEBPAIIAIOTCS B XPOMOIUIACTHI, a JIMKOIUIACTBI MOTYT MPEBPAILATHCS B XJIOPOILIACTHI,
HaIpUMep, IpHU Mo3eJeHEeHUH Ki1yOHel kapTodens. Anmnapat ['onbmxu. Bo MHOrHX KileTkax
KUBOTHBIX, HallpUMEpP B HEPBHBIX, OH HMMEET (OPMY CII0)KHOM CETH, PaCIOJIOKEHHOU
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BOKpPYr sjapa. B kierkax pacTeHMi W NpOCTEMIIMX anmapaT [oJbIKM IpeacTaBlIeH
OTJCJIBHBIMHM TEJIbLAMH CEPIOBUAHON WIM NaJOYKOBUAHOM (opmbl. CTpoeHue 3Toro
OpraHouia CXOJHO B KJIETKAaX PACTUTEIBHBIX W JKMBOTHBIX OpPraHU3MOB, HECMOTpPS Ha
pazHooOpasue ero Gopmel. B coctaB anmapara ['oybaku BXOAST: TOJIOCTH, OTPAaHUYCHHbBIC
MeMOpaHaMM M pacHojoXeHHble TpynmnaMu (o 5-10); kpynHble W MeENKHE IY3bIPbKH,
PacIoJIO’KEHHBIE HAa KOHIIAX MOJOCTeN. Bce 3TH 371€MEHTBI COCTaBISAIOT €ANHBIA KOMILUIEKC.
Anmapatr  Tonbku  BBINONHSET  MHOrOo  BaxHbIX  ¢QyHkuuid. Ilo  kanamam
DHJIOIUIA3MATUYECKOM CETM K HEMY TpPaHCIOPTUPYIOTCA MPOAYKTbl CHUHTETHYECKOU
NEeSTeIbHOCTU KIETKM - O€NKW, YIVIEBOABI M JKUpbl. Bce 3Tu BemecTBa cHavaia
HAKaIUIMBAIOTCs, @ 3aTEM B BUJIC KPYIHBIX U MEJIKHUX ITY3bIPHKOB IIOCTYIAOT B UTOILUIA3MY
U JM00 HCIONB3YIOTCS B CaMOW KIIETKE B IIPOLIECCE €€ JKU3HEACSITENbHOCTH, JMOO
BBIBOJATCS M3 HEE W UCIOJB3YIOTCA B opraHuszMe. Hampumep, B KiIeTKax MOHKENyI0YHON
KeJle3bl MIIEKONUTAIOIIUX CHHTE3UPYIOTCS TMHILIEBAapUTENIbHbIE (EPMEHTBI, KOTOpBIE
HAKaIlJIMBAIOTCA B IMOJIOCTSAX OpraHoujaa. 3aTeM oO0pa3yrloTcsl IMy3bIPbKH, HAIOJIHEHHbIE
¢epmentamu. OHU BBIBOAATCA M3 KIETOK B IMPOTOK MOJUKENTYIOYHOM JKele3bl, OTKyJIa
IEepeTeKaloT B IOJIOCTh KulleyHuka. Emie onHa BakHas (YHKIUS 3TOro OpraHomja
3aKJII0YaeTcss B TOM, YTO Ha €ro MeMmOpaHax MPOMCXOJUT CHUHTE3 YXKUPOB U YIJIEBOJIOB
(monucaxapuioB), KOTOPbIE UCIOJB3YIOTCS B KJIIETKE M KOTOPbIE BXOJSIT B COCTaB MEMOPAH.
bnaronapst npedarenbHOocTHM anmapata [ONbKM NPOMCXOAAT OOHOBJIIEHHE U POCT
ia3mMatuyeckor MemOpanbl. JIluzocomsl. [lpencraBisitor coboif HeOoNbIIME OKPYIJIBIE
tenbla. OT HUTOMIA3Mbl KaXk/ias JIM30coMa OTrpaHruYeHa MeMOpaHoil. BHyTpu nu3zocomsl
HaxXoaATcsi (DepMEHTHI, pacIleIUIsIomue OeNKH, KUPHI, YTIEBObl, HyKIEHHOBBIE KUCIIOTHI.
K numeBoii yactuie, NocTynMBIIEH B IUTOIUIA3MY, TOAXOAAT JU30COMBI, CIIMBAIOTCS C HEW,
u oOpa3yeTcsi OJlHa MHUIIEBApPUTENIbHAs BaKyoJlb, BHYTPU KOTOPOW HAaxXOIWUTCS MHUIIEBas
YyacTHIla, OKpYyKeHHas (epMeHTaMu jau3ocoM. BemiectBa, oOpa3zoBaBiinecs B pe3yibTare
[IEPEBAPUBAHMS MUIIEBONW YAaCTHILIBI, IOCTYNAIOT B LIUTOILIA3MY M UCIOJb3YIOTCS KIIETKOM.
Ob6nanas crocOOHOCTBIO K AKTUBHOMY IE€PEBAPMBAHUIO IMHUIIEBBIX BEIIECTB, JTH30COMBI
YY4aCTBYIOT B YAAJICHHM OTMHUPAIOLIUX B IPOLECCE JKU3HEACATEIBHOCTH YacTeH KIETOK,
LEJIBIX KJIETOK U opraHoB. O6pa3oBaHue HOBBIX JIN30COM MTPOUCXOAMT B KJIETKE MOCTOSHHO.
depMeHThI, coiepiKalliecs B JIM30cOMax, Kak U BCSKUE Apyrue OelKH CHUHTE3UPYIOTCS Ha
pubocomMax  LMTOMIIa3Mbl. 3areM A3TH  (EpPMEHThl  MOCTYMalT MO  KaHajiam
AHJIOIUIA3MATUYECKOM ceTu K ammapaTty [onpmpku, B MOJOCTAX KOTOpPOro (opMupyroTcs
JU30COMBI. B TakoM BHIE JIM30COMBI MOCTYHAKOT B HuTOIIasmy. Kierounelt nentp. B
KJIeTKaX >XKMBOTHBIX BOJIM3U s[Jpa HAXOAWUTCS OPraHOM], KOTOPHIH HAa3bIBAIOT KJIETOYHBIM
HeHTpoM. OCHOBHYIO 4YacTh KJIETOYHOIO ILIEHTPA COCTABJISIOT JIBa MAaJEHbKUX Telblla -
LEHTPHUOJIH, PACHOJIOKEHHbIE B HEOOJIBIIIOM YJYacTKe YIJIOTHEHHON nurtoriazMel. Kaxmas
HEHTPUOIb UMeeT (popMy HMIHHApa AMUHON 10 1 MkM. LleHTproan UrparoT BaXkKHYIO POJIb
Opyu JIeJICHUM KJIETKW; OHM Y4YacTBYIOT B 00pa3oBaHMM BepeTeHa JeneHus. Kierounbie
BKJItOUeHUs. K KJIE€TOUHBIM BKIIIOUEHHSM OTHOCSTCSI YIJIEBObI, *KUpPbl U Oenku. Bee 3tn
BEILIECTBA HAKAIUIMBAIOTCA B LMUTOIUIA3ME KJIETKM B BHJE Kalellb U 3€pEH Pa3IU4YHOU
BeMYUHBI U (popmbl. OHM TEPUOTUYECKH CHHTE3UPYIOTCA B KJIETKE M HUCIOJIB3YIOTCS B
npouecce oomena BemiecTB. Sapo. Kaxknas kieTka OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX, a TAK)KE€ PACTCHUN CONEPKUT sAapo. Dopma u pazmeps! sapa 3aBUCAT OT GOPMBI
U pa3Mepa KJIeTOK. B OONbIIMHCTBE KJIETOK UMEETCS OIHO PO, M TaKHE KJIETKU Ha3bIBAIOT
oHOAIepHbIMU. CyIIECTBYIOT TaK)K€ KIETKH C ABYMS, TPEMs, C HECKOJIBKUMU JECATKAMU U
JIaXKe COTHSAMH siiep. DTO - MHOTOSIICPHBIE KIETKH. S| IEPHBIN COK - MOIYKUJIKOE BEUIECTBO,
KOTOPOE€ HaXOJUTCA TMOJ AAEPHOM 000JI0OYKON M MpEeACTaBISCT BHYTPEHHIOIO Cpeny sAapa.
Bomnpocs! nns 3akpemnnienus teMsl: Kem, korga u kak Oblia OTKpbITa KieTka? Uto usydaer
KJIeTO4YHass OHOJOrMs M Kakoe 3Haue€Hue MMeeT KieTouyHas Teopus sl Hayku? Kakue
IPOLECCHl MPOUCXOAAT B MHUTOXOHIpHsAX? KakoBo cTpoeHuMe M Ha3HayeHHWE amnnapara
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[Nonbmxu? KakoBa ¢yHKIMS TU30COM B )KMBOTHOM KieTke? Kakue mporecchl mpoucxoasT B
xyoporutactax? KakoBo crpoenue u ¢yHkiuu siapa? UTo Takoe KIETOUYHbIE BKIIOUEHUS?
Kakyto ¢ynkuuio BeimonHsoT pudocombl? KakoBa ponb 1muTomiasMel B kieTke? KakoBbl
CTpOEHHUE u byHKINHA SHJOIIA3MATHYECKON cetu?

40



JIMCT
U3MEHEHU padouell yaeOHOM MporpaMMBI 10 TUCIUILITHHE
II1.03 buoJsorus

]_—[OHOJ'IHGHI/I}I N U3MCHCHUs, BHOCUMBIC B pa6oqy}0 ImporpaMmMy JUCHHUIIIIMHBI

OcHoBaHUSA BHECEHUS Paznen PII/L, B koTOpBIN Conep:kanue BHOCHUMBIX
AONOJTHEHU M U3MECHEHUI | BHOCATCSH M3MEHECHUS JAOIOJIHEHUH, U3MEHEHHU I

[Tpennoxxenne padboTomarens

[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 naHHbIX JIATEPATYPBI
& : Zje ol
OCTaBUTEJb: MPENOJaBaTeilb < E. 1O. [TaBnoBa

\»ﬁbdnqu

yTBCp)K,HeHa Ha 3aCCiaHuu l'IpC,IlMCTHOﬁ (I_[I/IKJIOBOﬁ) KOMUCCHU €CTCCTBCHHOHAYYHbLIX U
MaTEeMAaTUYCCKUX NUCITUILIIUH.

IIpotoxon Ne 10 ot «25» maa 2022 r.

Ipencenarens NpeIMETHOU (IMKIIOBOM) KOMUCCUH @//é >
€CTECTBEHHOHAYYHBIX ¥ MATEMATUYECKUAX JUCLUIUIAH > / % JI. B. XKyk.

noomige
COI'JIACOBAHO:
~ 7 //
3am. pupexropa no YP ¢unnana Ve T.A. Pe3syHenko
25 Mag 2022
/':7 J
o 17 /
3aBeyromas CEKTOpoM OUOIMOTEKU KLYl '/“V JI. T. CokomnoBa

25 mag 2022 1.

NnxeHep-21eKTpOHUK )
(mporpaMMHO-MHGOPMALIMOHHOE 00ECTIEUCHIE B >

00pa3oBaTe/IbHOI MPOrpaMMBI) A.B .CMmeranuH

4 25 mag 2022 1.

7

41




Penensus
Ha y4eOHyI0 nporpammy yueOHO#H aucuumuasl [1J1.03 Bronorus
aust cnienuanbHOCTH 35.02.12 CanoBo-napkoBoe U JaHIuadTHOE CTPOUTEIBCTBO

Pabouas nporpamma y4e6GHo# mucummuuabl [11.03 Buonorus paspaboraHa Ha OCHOBE
Tpebosanuii ®I'OC cpenero obimero 0Gpa3zoBanmsl, IPEABABISEMBIX K CTPYKTYpE, COACPIKAHHIO U
pe3yibTataM OCBOeHHMs y4eOHOH mucummmuebl [1J1.03 bBuonorus, B COOTBEICTBHH C
PexoMeHzauKMsAMH 110 OpraHH3alMH MONy4YeHHs CpeaHero obwero o6pa3oBaHMs. B mpenesax
OCBOCHHSI 00pa30BATENBHBIX IIPOTPaMM CpeiHero npodeccHoHansHoro o0pasoBanus Ha Oase
OCHOBHOr0 00wero ofpa3oBaHus ¢ yd4eTom TpeGoBaHuMi (eNepalibHBIX T'OCYJaPCTBEHHBIX
00pazoBaTebHBIX CTAHAPTOB CIIELHAIBHOCTH CPEAHEro NPoQeCcCHOHATBLHOTO 00pa3oBaHus (nanee
CTIO) 35.02.12 CanoBo-napkoBoe W JaHAWA(THOE CTPOMTENLCTBO, YTBEPKAEHHOTO HPHKA30M
Munobpuayku PO ot 07.05.2014 Ned61 (3apeructpuposan B Muntocte Poccun 27.06.2014 Ne
32891.

HanHasi nporpamMma SIBJISETCS YacCThIO MPOrPAaMMBI TOATOTOBKH CIHELHATUCTOB CPEIHErO
3seHa B cootBercTBUH ¢ PI'OC CIIO mo cneumansHoctH 35.02.12 Canoso-mapkoBoe
naHamadTHOE CTPOMTENhCTBO. YueOHas aucummuivaa I1J1.03 Buonorus usyudaercs B ILHKIE
0asoBbix aucuuiuiiH. OOydeHHe NpoBOAMTCA HAa 6ase OCHOBHOrO 06mEro OOpa3oBaHHs H
HallENIeHO Ha MOJIyYeHHE CpeaHero npodeccuoHanbHoro obpazoBanus. Pabowas mnporpamma
CocTaBlieHa i O04HOHM (opmbl oOyuenus. IIporpamMma cocTaBieHa —JIOTHYHO, CTPYKTypa
JAUCLUIUTHHBI COOTBETCTBYET NPHHIMITY €IHHCTBA TEOPETHYECKOTO ¥ MPAKTHYECKOTO 00y4YeHHMs,
pasnensi (OcHoBbl nuTONOrHM; OpraHusM. PasMHOXEHHE M HHAMBHIYAJILHOE pPa3BHTHE
opranu3MoB; OCHOBbI CENEKLIMH ¥ TeHETHKH;, DBOJIOLMOHHOE yueHue, MCTopus pa3sBUTHS KU3HH
Ha 3emse, OcHOBBI 3KONOTHH, DBHOHHKA) BBIAENEHBl JWIAKTHYECKH IIE1ec000pasHo.
[MocnenoBaTenbHOCTE TEM, MpeUIaraeMbiX K H3y4EHUIO, HAPaBlIeHa HA KAUECTBEHHOE YCBOCHHE
y4ebHOro matepuana. Buasl camocrositensHbix paGoT no3BONSIOT 0606mMTE M YrTyOuTH
M3Y4aeMblii Marepuall, ¥ HanpaBleHbl Ha 3aKPEIUICHHE YMEHHS [MOHCKA, HAKOIUIEHUS H
00paboTku uH(pOpMALIHH.

Bcee pasnensr pabouei nporpamMMbl HanpaslieHbl Ha (JOPMHPOBAHHE 3HAHHIM ¥ YMEHHI, B
IOJIHOM MeEpe OTBEHYaOT TPEOOBAHMAM K Ppe3yJIbTaTaM OCBOCHUS Y4eOHON NUCLMIUIMHBI B
coorBerctBH ¢ OI'OC CIIO. Kaxnbiii pa3men nporpaMMbl PacKpbiBaeT PacCMaTPHBAEMBIE
BOMPOCHI B JIOTHYECKOH I1OCIEI0BATEIbHOCTH, ONpEAEIsIeMOi 3aKOHOMEPHOCTAMH OOyHeHHS
cryaenTos. ITacnopt nporpamMbl 060CHOBaHHO U MOJIHO OTPAXKAET COAEPIKAHHE JUCLIUIIMHBIL, €€
POJIb H MECTO B NOATOTOBKE CIELMAIMCTA CPEIHEr0 3BeHa, PACKPHIBAET LE/IH H 33/1a4H Y4eOHOH
aucuuiivHel. OnpezneneHsl TpeOOBaHMS K YMEHHUAM H 3HAHHUSM CTYICHTOB.

Jina 3axperuieHus TeOpeTHYECKHUX 3HaHuH, GOPMHUPOBaHHS YMEHHH W HABBIKOB CTYACHTOB
NpeyCMaTpUBAIOTCA TPAKTHYECKUE 3aHATHS u nabopatopHsie pabGotel. KonuuecTso
NIPAaKTHYECKUX 3aHATUH COOTBETCTBYET TpeOOBAHMAM y4eOHOrO IiaHa.

KouTpons M OLEHKA pe3y/NbTaTOB OCBOCHHS Y4YEOHOW JMMCHMIUIHHBI OCYIUIECTBIISIOT B
dopme nudpdepeHIHpOoBaHHOTO 3a4eTa. PaspaboTanHbie GOPMBI M METOABI O3BOJISIOT B MOJHON
MEpe OCYIIECTBISATL KOHTPOJIb M OLICHKY pe3yabTaTtoB 00y4eHHs (OCBOEHHBIX YMEHHIA,
YCBOECHHBIX 3HAHHUI).

IlepeueHp pekOMEHOIyeMOW OCHOBHOM M ONOJHHTEILHOW JIMTEPATYphl BKIKOYAET
O0LIENIOCTYNIHBIE MCTOYHHKH, W3/IaHHble B TOCENHee Bpems (HEe TMo3aHee 5  jer).
Ilepeuncnennsie UHTEpHET — pecypehl aKTyalbHbI U nocosepm,l

PaspaGoTtannas mnporpamma y4eGHO# nHgH T
PEKOMEH/I0BAaHa JJIs MCMONB30BAHUS B y4eOHOM, ApOk
35.02.12 CapoBo-napkoBoe u JaHamaTHOE cy
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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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