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1.IHACHOPT ITPOIr'PAMMBI YYEBHOM JUCIHUILJIMHBI BJ1.08 BUOJIOT A
1JI. O0mas xapaKTepuCTHKA y4eOHOH JUCHHUIIIHHBI
PaGouast mnporpamma yueOHOW gucuuriuimHbl bJI.08 buonorus sBiseTcs 4YacThlO IPOrpamMMBbl
MOJATOTOBKH  CIICIMATHCTOB CPEAHEr0 3BEHa B COOTBeTCTBMHM ¢ DemepaidbHbIM  T'OCYIAPCTBEHHBIM
00pa3oBaTeNIbHBIM ~ CTaHJAPTOM CpeJHero TpodeccuoHanmbHOro obpaszoBanms (manee OIOC CIIO)
no cnenuanbHocTH 40.02.04 FOpucnpyneHus.
1.2. MecTo AMCHMILIMHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKH CHELUATNCTOB
cpeJHero 3BeHa
JucrunianHa BXOJUT B COCTaB 00S3aTENbHBIX Y4YeOHBIX IUCIUIUIMH, H3Y4aeMbIX Ha 0a30BOM
ypoBHE 00111e00pa30BaTeIbHON OATOTOBKH.
1.3. TpeboBaHus K pe3yJabTaTaM 0CBOCHUS AHCIHUILIHHBI
OcBoenue co/iepKaHus y4eOHOH JUCITUTUTMHBI «b1.08 Buonorus» obecrnieunBaeT
JOCTHXEHUE CTYACHTAMHU CIIEIYIOLIUX Pe3yIbTaToB:
JIMYHOCTHBIX:
- OCO3HaHHE O0YYAIOIMIMMUCS POCCUICKOM IpakJaHCKOH MAEHTUIHOCTH;
- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CaMOOTIPE ICIICHHUIO;

HaJIM4Yle MOTUBALIUU K OOYUYCHHUIO U INYHOCTHOMY Pa3BHUTHIO;

- LCJICHANIPABICHHOE PA3BUTHE BHYTPEHHEH MO3MIUM JINYHOCTH HAa OCHOBE JyXOBHO-
HPAaBCTBEHHBIX LEHHOCTeM HapomoB Poccuiickoil ~ @Denepanuu, HUCTOPUYECKMX U HALUOHAJIBHO-
KyJIbTYpHBIX  Tpaauluii, (HOpMUPOBAHHE CHUCTEMbl 3HAYUMBIX I[EHHOCTHO-CMBICIOBBIX  yCTaHOBOK,
AQHTUKOPPYNIUOHHOTO  MHPOBO33PEHUs,  NPABOCO3HAHUS,  HKOJIOTHYECKOW  KYNbTYpBI,  CIIOCOOHOCTH
CTaBUTD 1EJIA U CTPOUTH KU3HEHHBIC TJIAHBI;

MeTanpeaMeTHbIX:

- OCBOCHHBIE  OOYyYalOMIMMHUCS MEXIPEIMETHbIE TIOHATHS W  yHUBEpCalbHbIE y4ucOHBIC
JecTBUsA (peryNaTUBHBIC, I03HABATENbHBIC, KOMMYHHKATHBHEIC);

- CIIOCOOHOCTh HX WCIIOJIB30BAHUSI B IIO3HABATECIbHOM M COLMAIBHON IPAKTUKE, TOTOBHOCTH
K CaMOCTOSITENbHOMY IUIAHHPOBAHHIO U OCYIIECTBICHHIO  y4eOHOH  JESTENbHOCTH, OpraHU3aIUH
yu4eOHOTO  COTPYJHHYECTBA C IEAArOTHYeCKUMHM pPAaOOTHHKAMH W  CBEPCTHMKAMH, K YYacTHIO B
MOCTPOCHUH NHIUBUYaTbHOW 00pa30BaTENIbHON TPAEKTOPHH;

OBIIJICHUE HABBIKAMHU Y4€OHO-UCCIIEI0BATEIBCKOM, IPOSKTHON U COLIMATBHOM
JeSITEILHOCTH;

NnpeAMeTHBIX:

- chOpMHUPOBAaHHOCTh 3HAaHMH O MecTe U pOJUM OHOJOTMH B CHUCTEME HAy4YHOTO 3HAHUS,
(YHKIIMOHATBHOM IPaMOTHOCTH YEJIOBEKA AJIS PELICHUS KU3HEHHBIX IPoOIIeMm;

c(OPMUPOBAHHOCTH YMEHHUS pacKkphIBaTh cofiepikaHue OCHOBOIIOJIATAIOIINX
OMOJNIOTUYECKMX TEPMHUHOB U TOHSATHHA: KH3Hb, KIETKa, TKaHb, OpraH, OpPraHW3M, BUJ, MOIYJAIUS,
JKOocHCcTeMa, OWoneHo3, Ouochepa; Mertabomuzm  (0OMEH  BEIIECTB W MPEBpAllCHUE  JHEPTHH),
romMeocras  (camoperyisus), OuocuHTe3  Oenka, CTPYKTypHas  OpraHM3alMs  JKUBBIX  CHCTEM,
JTUCKPETHOCTb, CaMOPeTryJIsIHs, CaMOBOCIIPOU3BEICHUE (penpomyxkius), HACJIeJICTBEHHOCTb,
HU3MEHYUBOCTb, S3HEPr03aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OPTaHU3ALHS;

c(OpPMUPOBAHHOCTb YMEHHUS PacKphIBaTh cofiepikaHue OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKMX TEOPHA H  TUMNOTE3:  KISTOYHOH, XPOMOCOMHOH, MYTAaIllMOHHOH, 3BOJIOIMOHHOMH,
MPOUCXOXKCHUS KU3HH U USIIOBEKA;

- c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh OCHOBOIIOJIATAIOIIME OHONOTHYECKHE 3aKOHBI U
3akoHomepHocTH (I'. Mennenss, T. Moprana, H.U. Basunopa, 3. I'ekkens, ®. Mromnepa, K. Bapa),
TpaHUIlbl UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

NpUOOPETEHNUE  OMBITA MPUMEHEHUs]  OCHOBHBIX METOJIOB HayYHOTO MO3HAHUS,
UCTIONB3yEeMBIX B Ouojornu: HaOMIOACHWUS ¥ ONHCAHHWS O>KUBBIX CHCTEM, IIPOIIECCOB U  SIBICHHIA;
OpraHW3allid W  TPOBENEHHs] OHOJOTMYECKOTO  OKCIEPUMEHTAa, BBIIBWKECHHUS THUIOTE3, BBIABICHHA
3aBUCHMOCTH  MEXIy  HCCIEAYCMBIMH  BEIMYMHAMH, OOBSICHCHHMS  IIOJyYCHHBIX  PE3yNbTaToB U
(hopMynUpOBaHHS BBHIBOJIOB C UCIIOIB30BAaHUEM HAyUHBIX MOHATHH, TEOPUH U 3aKOHOB;
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- c(hopMHPOBAaHHOCTH YMCHHUS BBLACISTE CYIIECTBEHHBIEC TPU3HAKH BUPYCOB, KICTOK
IPOKapHOT M 3YKAPHOT; O1OreoLeH030B

0COOEHHOCTH

OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB,
MPEBpAIICHUS

BHU/IOB,

U OKOCHUCTECM, IIPpO1ECCOB oOMeHa BCHICCTB H OHCPIrun B  KIICTKC,

[IJJACTHYECKOI0 U 0oOMeHa,  XEMOCHHTE3a, Melio3a,

WHAUBUAYAJIBHOI'O PA3BUTHA OpTraHU3Ma

¢doTocunTe3a,
OIUIOIOTBOPEHMS, PA3BUTHS u

JHEPreTUYECKOT0
Pa3MHOKEHUS,

MHUTO3a,

BHUJ1000pa30BaHuUs,
9KOCHCTEM,

otbopa,
KOMIIOHCHTOB

€CTECTBEHHOTO
oOuTaHus,  BIHSHHUS

(oHTOTeHE3a), OOPHOBI 32 CYIIECTBOBAHUE,

NPUCTIOCOOJIGHHOCTH ~ OPraHuM3MOB K cpefe

AHTPOIIOTCHHBIX W3MEHEHHU I B OKOCUCTEMAX cBoOcH MCECTHOCTH, KpYyroBopoTa BCHICCTB u

MpeBpalleHue SHepTun B Onocdepe;
- c(hOpMUPOBAHHOCTh 00BsICHEHHS

YMEHUsA 3HaHHUA

JJIA

IPUMCHATDH IMOJIYy4YCHHBIC JJLL

OMOJIOTHYECKUX TIPOIECCOB U SBJICHUM, IOPUHATUS NPAKTUYECKUX pPELIEHUMH B IIOBCEJHEBHOH

KU3HA C LeIblo oOecledeHHss OE30MaCHOCTH CBOErO 3M0POBbS U 30POBbS  OKPYXKAIOIIMX JIIOJCH,

COOMIONEHUs 370pOoBOro o00pa3a >KU3HM, HOPM TIPaMOTHOTO TIOBEJEHHS B OKpyXKawoomed IpupoJHoH

cpene;

IIOHUMAaHHEC

HEOOXOIUMOCTH

OHOTEXHOJIOT I JJIA paliliOHAJIBHOT'O MPUPOAOIIOJIB30BaHMA,

- cOpMHpPOBAaHHOCTh YMEHHS pemaTh OWOJOTHYECKHE 3ajauH,

CXEMbI

CKpeIUBaHUsA

U1 pasHbIX  THUIIOB

HCIIOJIB30BAaHUA

HacJIeJ0OBaHUs

JIOCTMXKEHUH  COBPEMEHHOMI

NIPU3HAKOB OpraHu3MOB
y ,

CXEMbI IEPEHOCA BEUICCTB U DHEPTUU B SKOCUCTEMAX (uerm nUTaHus, TUIICBBIC CeTI/I);

- c(hOpMUPOBAHHOCTh ~YMEHHA KpPUTHYECKH OICHWBaTh HH(OpMaIu0  OHOIOTHYECKOTO
COJEpXaHMsA,  BKJIIOYAIONIYI0  TICEBJAOHAYYHbIE  3HAHWUS M3  Pa3IMYHBIX  MCTOYHHKOB  (CpelcTBa
MaccoBOI uHpOpMaIHH, HAY4YHO-TIOMYJISiPHbIE MaTepHallbl); WHTEPIPETUPOBATH ITHUYECKUE
aCIeKThl COBPEMEHHBIX  HCCIENOBaHW B  OWOJOTHHM, MEIWIMHE, OWOTEXHOJIIOTUH; paccMaTpHUBaTh
rio0aibHbIE  DKOJIOTHYECKHWE TMPOOJIEMBI  COBPEMEHHOCTH, (OPMHUpPOBaTh IO OTHOIICHHIO K

COOCTBEHHYIO MO3HUITHIO;

- c(hopMUPOBAaHHOCTh YMEHHMH CO3/laBaTh COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHHUS

Ha OCHOBE OMOJIOrMYECKOll WH(pOpPMAIMM M3 HECKOJIBKMX HCTOYHHKOB, TIPaMOTHO HCIOJIb30BaTh
MOHATHHHBIN anmapart OuoJIoruu.
14 IInanupyemble  pe3yabTaTbl  OCBOEHHSI  001Ie00pa3oBaTelbHOW  JAWCHHMILINHBI
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Konu ITnanupyeMble pe3yJbTaThl 0CBOEHHS THCHUNIMHbI
HANMEHOBAH
He
dpopmupyem
BIX Oomue! JucuumimHapHble?
KOMIIeTeHIH
i
OKOI. B yacTtu TpyA0oBOro BOCIIMTAHNS: c(OPMHUPOBAHHOCTh 3HAHUH O MeECTe H
Bri6upats - TOTOBHOCTb K Tpydy, OCO3HAHUE | poluM OHOJOTMM B CHUCTEME Hay4HOTO
CIIOCOOBI IICHHOCTH MacTepCTBa, TPYAOMIO0HE; 3HAHUS; (YHKIMOHATBEHON
peleHus TOTOBHOCTb K aKTHBHOM | 'PaMOTHOCTH  YeNOBEKa Ml PELICHUs
3am1a4 JeITEILHOCTH TEXHOJOTUIECKOH U | )KU3HEHHBIX  Ipo0iieMm;
npodeccuoH COIMATIBHOM HaNpaBJICHHOCTH, | c(POPMUPOBAHHOCTD YMEHHUS
alnbHOMN CHOoCOOHOCTh MHUIIUUPOBATH, pacKphIBaTh COAepKaHUE

ouoyiornu "

COCTaBJIAATb T'CHOTUIIMYCCKHEC
COCTaBJIATH




JEeATENBHOCT
u
TIPUMEHUTCS
BHO K
pa3snu4HbIM
KOHTEKCTAM

ITaHUPOBATh u CaMOCTOSITEIILHO
BBIIIOJHATH TAKYIO JESITEIFHOCTD;
- HMHTEpeC K Pa3IuuHbIM chepam

pohecCHOHANBHOM JesITeTLHOCTH,

OgnazneHue YHUBEPCAIBHBIMU
y4eOHBIMU MO3HABATEIbHBIMH
JEUCTBUSAMU:

a) 0a30BbIe JIOTHYECKHUE AeliCcTBHUS:

- CaMOCTOSITENBEHO (hOPMYJIUPOBATE U

aKTyaJIU3UPOBATh npobiemy,

paccMaTpHuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBaThb CyH.[eCTBeHHLIﬁ

MPpU3HAK HIIn OCHOBaHUsA AJIsA

CpaBHEHMUS, KIaccu(UKaluu u

00001ICHUS,

- ONpPENCIsITh IENA  JESTEIbHOCTH,

3aJaBaTh TapaMeTpel U KPUTEPHUH HUX
JOCTHXKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U

MIPOTUBOPEUUSI B pacCMaTpUBAEMBbIX
SIBJICHUSX;

BHOCHUTb KOPPEKTHBBI B
JEATEIbHOCTD, OLICHUBAaTh
COOTBETCTBUE pe3yIbTaToOB LIEIIM,
OLICHUBATh pHUCKH MOCIIEACTBUI
JEATEIbHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIIICHUE
IIPY peIICHUH )KU3HEHHBIX TPOoOIeM

0) 0a30Bble  HMCCJIEI0BATENbCKUE
JaeicTBUSA:

BIIAJICTh HaBBIKAMHU y4eOHo-
HUCCIIEI0BATEIHLCKOMN u TIPOEKTHOM
JeSITETbHOCTH,  HaBBIKAMH  pa3pelieHHs
npooiem;

- BBIABJIATH HPUINHHO-CJIICACTBCHHLIC

CBSI3M M aKTyaJu3HpoBaTh  3ajady,
BBIJIBUTATh TUIIOTE3Y €e pelleHus,
HaXOJUTh apryMEHTHI TSt
JIOKa3aTeNIbCTBA ~ CBOMX  YTBEPKACHUH,
3a7aBaTh mapamMeTpbel U KPUTEPUU
pEILICHHUS;

- AHAJIM3UPOBATh MOJIYUCHHBIC B XO1€

peuICHus1 3aJa4yun PpEe3ybTaThI,
KPUTHYICCKHU OLICHMUBATh nx
AOCTOBEPHOCTD, MPOTHO3UPOBATH

HU3MCHEHHUE B HOBBIX YCIIOBHUSX;
YMETh MIEPEHOCUTD 3HAHUS B

MO3HABATEIbHYIO U MPaKTUYECKYIO

00J1aCTH JKU3HEACATEILHOCTH;

- YMETh HWHTEIPHPOBATh 3HAHHS W3

pa3HBIX MPeIMETHBIX 00IacTel;

- BBIIBUT'aTb HOBBIC UJICH, NIPEAJIaraTb

OCHOBOIIOJIATaFOLIHX OnoJIOrMYecKuX
TEPMUHOB U TIOHSTHH: KU3Hb, KIIETKa,
TKaHb, opras, OpraHusM, BUJ,
TOMYJISALHSA, 9KOCHCTEMA, OnOIIeHO3,
ouocdepa; MeTabonnsm (0OMeH

BEIIECTB W  MpEBpallleHHe  DHEpPruw),
rOMEOCTa3 (camoperysnus),
O6uocuHTE3 OenKa, CTpyKTypHas

opraHnusanus KHBBIX CHUCTEM,
AUCKPCTHOCTD, caMoperyiianus,

CaMOBOCIIPOU3BEICHHUE (PEIPOIYKIIHS),
HaCJIeICTBEHHOCTh, H3MCHIUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YpPOBHEBas OpraHU3aLus;

c(hOpMHUPOBAHHOCTb YMEHHS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATAIOIINX OHOIOTUYECKHIX
Teopuil u TUIIOTE3:  KJIETOYHOM,
XPOMOCOMHOH, MYTaLUOHHOM,
JBOIIOIMOHHOM, TIPOUCXOKICHUS
KU3HU U YEJIOBEKa,

c(hOpMHUPOBAHHOCTb YMEHHS
pPacKpbIBaTh OCHOBOIIOJIATAIOIINE
OHOJIOTHYECKHE 3aKOHBI u

3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. Basunosa, 3. I'ekkens,
@. Mromnepa, K. bapa), rpanuns! ux
MPUMCHHUMOCTH K )KUBBIM CUCTEMAM;

npuoOpeTeHne OnbITa TMPUMEHEHUs
OCHOBHBIX METOJIOB Hay4HOT'O
MO3HAHUA, WCIOJIB3yeMbIX B OHOJOTHU:
HaOIIONEHUSA u OIMCaHUsA SKUBBIX
CUCTEM, IIPOLIECCOB u SIBJICHUI;
OopraHu3anuu u MPOBEICHUS
OHOJIOTUYECKOTO 3KCIIEpPUMEHTA,

BBIIBIKCHHS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY HCCIeNyEMBIMU
BEJIMYMHAMU, 00BsICHEHHS

TIOJTyYEHHBIX pe3yibTaToB u
(dhopmynupoBaHus BBIBOJIOB c

HCII0JIb30BaHUEM Hay4YHBIX MIOHSATHUH,
TEOpPHU U 3aKOHOB;

chOPMHUPOBAHHOCTh ~ YMEHHSI  BBIACIATH
CYILIECTBEHHbIE MIPU3HAKH BHPYCOB,
KJIETOK MIPOKapuoT u 3yKapHOT;
OJTHOKJIETOYHBIX u MHOTOKJIETOYHBIX

OpPraHNU3MOB, BHJIOB, OHOTEOLICHO30B U

3KOCUCTEM; OCOOCHHOCTH  IIPOILIECCOB
oOMEHa  BEIIECTB U MIPEBPALICHUS
SHEPTUH B KIETKE, ¢oTocunTe3a,
IUIACTHYECKOTO u 9HEPreTHYEeCKOro

oOMeHa, XeMOCHHTE3a, MUTO34,



OPUTHUHAJIBHBIC MMOAXOAbI U PCIICHUS, MeﬁOSa, OIUIOAOTBOPCHUA, pa3BUTUA u
- CIIOCOOHOCTH nux HCIIOJIb30BaHHUA B Pa3MHOXCHUA, WHAWBUAYAJIbHOTO
MO3HABATEIbHON u COLMAIIBHOM | pa3BHTHS OpraHu3Ma (oHTOTCHE3A),
MIPaKTHKE 60pBOBI 3a CYIIECTBOBaHHUE,
€CTECTBEHHOI'0 ot6opa,
BHUJ1000pa30BaHus,
MPUCTIOCOOICHHOCTH OpTaHU3MOB K
cpene oOuTaHus, BIIHSTHUS
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPONOTCHHBIX H3MCHEHUI B
IKOCUCTEMAX CBOCH MECTHOCTH,
KPYrOBOpPOTa BENIECTB M IPEBpalCHUE
9Hepruu B Ouocdepe;
c(hOpMHUPOBAHHOCTD YMEHUS pelars
Ouosornyeckue 3a7a4H, COCTaBIIATh
TCHOTUIINYCCKUEC CXEMbI CKpCHIMBaHUA
JIIA Ppa3HbIX THUIIOB HacJICA0BaHUsA
MPU3HAKOB Y OPraHM3MOB, COCTaBJIATh
CXEMBI TIEPEHOCA BEIIECTB M DSHEPIUU B
3KOCUCTEMAX (umern MUTaHUs,
MUTIEBHIE CETH)
OK -2. B obJsacT IEHHOCTH HAYYHOro | c(hOpMHPOBAHHOCTH yMEHUI
Hcnone3oBar NMO3HAHHUSA: KPUTUYECKH  OLIEHMBAaTh  HH(OpMALHUIO
b - c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, | GHOTOTHUECKOTO co/iepKaHus,
COBPEMECHHBI COOTBETCTBYIOIIETO COBPEMEHHOMY | BKIIIOYAIONIYI0  IICEBJOHAYYHBIC  3HAHHS
€ cpeacTBa YPOBHIO pasBUTUS HayKU U | U3 pa3NMYHBIX HCTOYHMKOB (CpencTBa
IIOHUCKA, 00IIEeCTBEHHO IIPAKTUKH, | MaccoBOM nHpOpMAIHH, Hay4HO-
aHaIM3a U OCHOBAaHHOTO  Ha  JAUAJIOre  KYJIbTyp, | NOMYJSpHBIC MaTepHabl);
HWHTepIpeTan CIOCOOCTBYIONIETO ~ OCO3HAHUIO  CBOETO | MHTEPIPETHPOBATH  3TUYECKUE  ACHEKTHI
HU MecTa B [OJHUKYJIbTYPHOM MUPE; COBPEMEHHBIX UCCIeI0BaHUH B
uH(pOpMAIIH - COBEpIIICHCTBOBAHKUE SI3BIKOBOM ¥ | OMOJOTWMH, MEAMIMHE, OHOTEXHOJIOTHUH;
u YUTATEIbCKOM KyJNBTYphl Kak CpEACTBA | pacCcMaTpUBATh rio0anbHbIE
HHPOPMAIHO B3aUMOJICHCTBUS ~ MEXAYy  JIOABMH M | DKOJOTMYCCKUE npoOIeMsl
HHbBIE MIO3HAHUS MUPA; COBPEMEHHOCTH, (hopMHpOBaTh o
TEXHOJIOTUU OCO3HAHUE IICHHOCTHU Hay4yHOH | OTHOLICHMIO K  HHUM  COOCTBEHHYIO
TSt JeSITeIbHOCTH, TOTOBHOCTh | IMO3WIIHUIO;
BBIIIOJIHEHUS OCYLIECTBIIATh IIPOEKTHYIO U | chopMUpOBaHHOCT, YMEHHH  cO37aBaTh
3aaa4 HCCJICA0BATCIILCKYHO JACATCIIBHOCTD CcOOCTBEHHBIE IIUCBMCHHBIC u YCTHBIC
npodeccuoH WHAUBUIYAJIBHO U B TPYTIIIE; cooOIIeHHss Ha OCHOBE OHOJOTMYECKOM
aJIbHOM OBnazeHue YHUBEPCAJIBHBIMU | MH(OPMALUH u3 HECKOJIBKHUX
JACATCIIBHOCT y‘Ie6HI)IMI/I IIO3HaBaTCIbHBIMHU HCTOYHHKOB, TrpaMOTHO HUCIIOJIb30BaTh
U JIEHCTBUSIMU: MOHATUHHBIN anmapar OHOIOTUN
B) padorta ¢ uHdopmanmeii:
BIAJETh HaBBIKAMH MONyYeHHS
uHGOpPMAIIMM U3  MCTOYHHUKOB  Pa3HbIX
TUIOB,  CaMOCTOSITENIBHO  OCYIIECTBISATH
MOWCK,  aHalW3,  CHCTEMaTH3alUI0 U
HHTEPIPETALINIO uH(pOpMAaIU
pa3UYHBIX BHJIOB u ¢bopm
MPEACTaBICHHUS;
- Co31aBaTb TCEKCTbl B PAa3JIMYHBIX

(hopmaTax ¢ yueToM HazHauCHUS




uHpOpPMAIIMM U LENEBOH  ayJUTOPHH,

BBIOMpas ONITHMAJIBHYIO thopmy
IpECTaBIEHNs U BU3yalu3aliy;

OLICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTh uH(popMaIuy, ee
COOTBETCTBHUE

9TUYCCKUM HOpMaM;

NpaBOBbIM U MOpPAJIbHO-

ICIIOJIb30BATh cpencTsa
UH(POPMAIIMOHHBIX u
KOMMYHHKAI[HOHHBIX TEXHOJIOT U B
peuieHun KOIrHUTHUBHBIX,
KOMMYHUKATUBHBIX u
OpraHu3allMOHHBIX 3aaa4 C
co0II0AeHIEM TpeboBaHU
OPrOHOMHUKH,  TEXHHKH  0e30I1acHOCTH,
TUTHEHBI, pecypcocoepekeHus,
MIpaBOBBIX n OTHYCCKHUX HOpM, HOpM

nH(pOPMAIIMOHHON 6€30MaCHOCTH;
- BJaJCTh HABBIKAMH pACIO3HABAHHUA U

3aIUTHI uH(pOpMaIuy,
UH(POPMAIMOHHOM 6e3omacHoOCTH
JIMYHOCTH
OK 04. TOTOBHOCTh K CaMOpa3BUTHIO,
D¢ pexTrBHO CaMOCTOATENBHOCTH u | mpuobpeTeHue OIIBITA IIPUMCHCHNA
B3aUMOJICHCT caMoOMpe/IENeHHIO; OCHOBHBIX METO/IOB HAYYHOTO
BOBATE U ~OBJIa/IEHHE HABBIKAMH y4eOHO- MO3HAHUS, WCIOJB3YEMBIX B OHOJOTHH:
pabotaTh B HCCIIEIOBATEILCKON, TPOSKTHOM U HaboAeHNs u OIHCaHNsA JKUBBIX
KOJIJICKTHBE COIIUATILHON JCATEILHOCTH; CUCTEM, [po1eccoB u SIBJICHHUIA;
W KOMaH/ie OBiajieHNe YHUBEPCATBLHBIMH OpraHusalny u [IPOBEACHNS
KOMMYHUKATHBHBIMH JIeiCTBHSIMH: OHOIOrMIeCcKOro OKCIIEpUMEHTA,
0) COBMeCTHAs AeATEIbHOCTD: BBIJIBHOKCHHSI THITIOTE3, BBISIBJICHHS
HOHUMATE " HCIIONB30BATE | 3ABUCHMOCTH MEXIy  HCCIeNyeMbIMU
IpenMyILecTBa KOMAHTHOI i | BenmuuHAMy, 00BsICHEHHS
VMHIMBULYaIbHOI paGoTHI; MOJTy4YEHHBIX pe3yJIbTaToOB "
MIPUHUMATh 1eNnu coBmecTHOl | POPMYIHPOBAHHS BBIBOJIOB c
NS TENbHOCTH, OpraHU30BHIBATH 1 | HCIIONB30BaHHMEM  HAay4HBIX  IIOHSTHH,
KOOPIUHMPOBaTh  JACHCTBUSA IO ee | TCOPHH M 3aKOHOB
JOCTHIKEHUIO: COCTaBJISITh TUIaH
JIeHCTBUH, pacIpenensaTh ponu c
y4eToM MHEHHH YYaCTHHUKOB
o0cyKnaTh Ppe3yJIbTaThl COBMECTHOM
paboTHI;
KOOPAWHHUPOBATh u BBIMTOJTHSTh
paboty B YCJIOBHSAX peasbHOTO,
BUPTYaJIbHOTO W KOMOWHHMPOBAHHOTO
B3aMMOJCHCTBUS;
OCYIIECTBIIATh HO3UTHUBHOE
CTpaTernyeckoe MOBEJIeHNE B
Ppa3IHYHBIX CHUTYaIHsIX, MPOSIBIISATH
TBOPYECTBO U BOOOpaxkeHHe,  OBITH

HWHUIIHMAaTHUBHBIM
OBJ'laIIeHI/Ie YHUBEPCAJIbHBIMHA




PeryIsiTUBHBIMH JeHCTBUAMU:

') IpUHATHE ce0s1 U APYTUX JIojeii:
- MNpUHUMAaTb MOTHUBLI
JIPYTHUX monen
PE3yIbTaTOB JIESTEIBHOCTH;

U apryMEHTEHI
npH aHajm3e
- NpU3HAaBaTh CBOE MPaBO M MPaBO
JPYTHX JII0AEH Ha OIMINOKHY;

CIIOCOOHOCTh

- pa3BUBaTh IIOHUMAaThb

MUP C O3UIMHU JIPYTOTO YETOBEKA

OK 07. B o0sacTuaK0I0rHYECKOTO
CogeiicTBoBa | BOCHHTAHHS: chopmupoBanHoCTh yMCHHA
T - c(hOPMUPOBAHHOE"  SKOJIOrHUecKoii | MPUMCHATh  MOJNYUCHHBIC — 3HAHMS  JUIA
COXPaHCHUIO KyJBTYPBHI, IIOHUMaHUE BiusiEps | OOBACHEHUS GuotoruyecKux
OKpyXKalolle COLUATBbHO-3KOHOMHYECKHX nporeccos | TMPOUECCOB M ABJNEHHH, I NPUHATHS
it cpenpl, Ha COCTOSIHHE IPUPOAHOM u | PaKTHICCKIX pemenui B
pecypcochep COLIMAIIbHOM cpesl, oco3Hanue | TOBCEIHEBHOH KU3HH ¢ LeJIBI0
eKeH IO, [IOGAILHOTO XapakTepa obecrieueHus 6e30macHOCTH CBOETO
MPUMEHATh 9KOJIOTHYECKUX MpoOIeMm; 3M0pPOBRA W 3MOPOBRA  OKPYIKAIOIMUX
3HaHUS 00 - IIAHHPOBAHHE M  OCyllecTBIeHue | TOMCH, cobroneHus 3710pOBOroO
U3MCHEHUU jgeficTBmii B OKpykalomeil cpege ma | 00pasa  OKM3HH,  HOPM  IPaMOTHOTO
KJIMMAaTa, OCHOBE  3HAHMS  Ieneil  ycroifumporo | MOBEACHUA B  OKDYXKAlOUIEH NPUPOIHOH
MIPUHLIUTIBI Pa3BUTHS UEJIOBEUECTBA; cpenac; IIOHMMaHHC HEOOXOIMMOCTH
GepexITBOT aKTHBHOE HETIPHUATHC neiicteuii, | ACHOIb30BAHM JIOCTHKEHUH
o IPHHOCSIINX Bpex OKpYXKatoLIIeii COBPEMEHHOM Ouonoruu u
IPOU3BOJICTE cpese; OMOTEXHONIOT Ui Ut PAaLOHAIBEHOTO
a, yMEHHE nporuo3uposars | MPUPOAOTIONL30BAHNA
3¢ HEeKTUBHO HeOIaronpusTH5IE 9KOJIOTHYIECKUE
JefCTBOBATh MIOCJIEICTBUS NpeNPUHIMAEMbIX
B JEeMCTBUH, IPENOTBPAILATh UX;
4Ype3BhIYaiH - paciIUpeHue OmbITa JeATeIbHOCTH
BIX 9KOJIOTHYECKOW HAIPaBICHHOCTH;
CHUTYaIHMAX OBJIaZIeHHE HaBBbIKAMU yueOHO-
HCCIICI0BATCIbCKOM, MIPOEKTHOU u
COLUAJIBHON JEeATEIbHOCTH
MaxkcumanbsHas yueOHas Harpy3ka oOyuaromierocsi 72 yaca, B ToM uncie: (u3 YII)-
obs3arenbpHas ayTUTOpHAsA yuyeOHas Harpy3ka odydatomierocs 72 vaca. 1.4.
2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JIUCITUILIAHBI
2.1. O0BbeM y4eOHON AMCHUILUINHBI H BHbI y4e0OHOH padoThl
Bug yueOHolt paboThl Bceero Cemectp
4acoB 1
MakcumanpHas yueOHas Harpyska (BCero) 72 72
OO6s13aTenbHast ayIMTOpHAst yaeOHas Harpyska (BCero) 72 72
B TOM 4YHCIIE:
Teopernyeckoe o0yueHne (JIEKIIMOHHBIE 3aHSATHS) 40 40
[IpakTudeckue 3aHsATUS 30 30
IIpomexyTouHas arTectanus - AU epeHINPOBAHHBIN 2 2
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3a4€T

2.2. CrpyKTypa AMCHUILIUHBI

OcBoenue yueOHOU auctumuinabl 5/1.08 bruonorus BkiIro4aeT u3ydeHue CleayOLIIX

Pa3enoB U TEM:

HaumeHoBaHue pa3/iesioB U TEM Bcero KoanyecTBO ayIUTOPHBIX YaCOB
T eopernueckoe IIpakTHyeckue 3aHATHS
o0yueHmne

Pasnen 1. Knerka - CTpyKkTypHO- 18 10 8

(yHKIIMOHABHAS €UHHILIA

KUBOTO

Paznen 2. CtpoeHue u GpyHKIUH 20 12 8

OpraHu3mMa

Paznen 3. Teopust 3Bosonnu 6 6 -

Pasnen 4. Oxonorus. 18 10 8

Paznen 5. buonorus B )xu3HU 8 2 6

IIpomexxyTouHas aTTecranus - 2 2 «

g depeHpoBaHHbIH 3a4eT

Bcero no mucrunnune 72 42 30

2.3.

TemaTudeckuili IUIaH W coAepXKaHHe Y4YeOHBIX 3aHATHH JMCUMILIMHBI

CIIO «Opucnpyaennus» 1 cemectp 2024-2025 yueOHoro roaa

bA.08 buoaorus

®opmup
Haumen Copep:xanne yueOHOro MaTepuaJa,
Oobem yeMmble
OBaHMe npakTu4yecKue padoThl, CAMOCTONATEIbHASL padoTa
4acos KOMIIeTe
pa3zeioB U TeM o0yuarouuxcs.
HIIUH
1 2 3 4
1 cemectp
Pazpnea 1. Kinetka - cTpYKTYPHO-()YHKIMOHAIbHAS € IMHUIIA }KMBOT0O 18
Tema 1.1. Conepskanue yueOHOro MarepuaJja 2
BuoJiorus xak Teopernueckoe o0yueHue 2
Hayka. O0mas CoBpeMeHHbIE OTpaciu OHOJIOTUYECKIX
XapaKTEePUCTUK 3HaHuid. CBsi3p OHOJOTMM ¢ JAPYTMMH  HayKaMu:
a JKU3HHA ouoxumusi, Omodusuka, OWOHMKA, TeHoreorpadus W OKO1
ap. Pomp u  mecro Ouomoruu B (popMHUpOBAHUU
COBPEMEHHOM  HAay4HOM  KapTUHBI MHpa. Y POBHHU
OpraHu3alnuu KHUBOI MaTepuu. O6mas
XapaKTepPUCTHKA OSKU3HH, CBOHCTBA JKUBBIX CHCTEM.
XHUMHUYECKHUN COCTAB KIIETOK
Tema 1.2. Conepsxkanue yueOHOro MarepuaJja 6
CTpyKTYpHO- Teoperuueckoe obyuenne 2 OKO1
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(GYHKIHOHAJILH
as
opraHmM3anus
KJIETOK

Knerounas Tteopus (T. IBawn, M. Illneiinen, P.
Bupxos). OcHOBHBIE TIOJIOKEHUS COBPEMEHHOM
KJIETOYHOM TEOPUHU. Tunel KJIETOYHOM
OpraHM3alluu: IIPOKAapUOTUUECKUI u
9yKapUOTUYECKU. OnHOKIIETOUHBIE u
MHOTOKJIETOYHBIE OpIaHU3MBI. CrpoeHue
IIPOKapUOTUUECKOU KIIETKHU. Crpoenue
JyKapuOTH4ecKOW  KieTku.  Hekinerounele  (opMbl
XH3HU (BUPYCHI, OakTepuodarn)

E PAKTHYECCKHEC 3AHATUSH

ow
O=0y
o,

«CTpoeHue KeTkH (pacTeHus, )KUBOTHBIE, TPUObI)
Y KJIETOYHBIC BKIIOUCHUS (Kpaxmall, KApOTUHOUIBI,
XJIOPOTLIACTHI, XPOMOILIACTHI)»
[MonroroBka  MHKpoONpenapaTos, HaOmoeHne c
MTOMOIIIBIO MHUKPOCKOIIa, BBISIBIICHUE pa3nuumii
MEXKIy M3y4aeMbIMH OOBEKTaMH, (HOpMYyITUPOBAHHE
BBIBOJIOB

Bupycusle u 6akTepuanbHble 3a0oneBanus. Oomme
MPUHIHUIIBI UCTIOJIB30BAHUS JICKAPCTBECHHBIX
BeniecTB. OCOOCHHOCTH IPUMEHEHHS
AHTHOHOTHKOB. Hpe[{CTaBJ’ICHI/Ie YCTHBIX
COOOIIEHUI C Mpe3eHTaliel, HOATOTOBJICHHbIX 10
NEPEUHIO UCTOYHUKOB, pPEKOMCHIOBAaHHBIX
nperno/iaBareieM

Tema 1.3.
CTpyKTypHO-
(GYHKIIHOHAJILH
ble (pakTOpBI
HACJIEICTBEHHO
CTH

Conepsxkanue yueOHOro MarepuaJja

TeopeTnueckoe o0yueHue

Xpomocomnass  teopus T. Moprana.  Crpoenue
XPOMOCOM. XpOMOCOMHBIN Habop KJIETOK,
TOMOJIOTHYHBIE M HErOMOJIOTHYHBIE  XPOMOCOMBI,
TalioWJHBI W AWIJIOWAHBIH  Habop. HykienHoBbIE
kucimotel: JIHK, PHK mnHaxoxaeHue B KIETKEe, HX
ctpoerne W (QyHKUMH. MaTpuuHble TpOIECCHl B
KJIETKE: peruKanus, OHOCHHTE3 Oenka,
penapanust. ['eHeTnuecknii KoJ 1 €ro CBOMCTBA

E PAKTHYECCKHEC 3AHATHUSH

Pewienue 3ana4 Ha onpezeneHue
[IOCIIE0BATEIbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT
B HOPME U B CIIy4Yae U3MEHEHUs

nocjenoBaTeabHoCcTH HyKieotuos JHK

OKO1
OK 02

Tema 1.4.
O0MeH BelIecTB

u npespauieHue
JHEPruu B

KJIIETKE

Coaep:kanne y4e0HOT0 MaTepuaJia

TeopeTnueckoe o0yueHue

[Tonsitne MeTabOoIN3M. Accumunsus u
JUCCUMMIIATUA - JABEC CTOPOHBI MeTa6OJII/13Ma. Tuner
oOMEHa BEINECTB: aBTOTPOGHBII U  TeTepOTPOQHBI,
a’poOHBIA W aHadpoOHbIH.  [lmactuyeckwit  oOMeH.
@PoTtocuHTe3. XEMOCHHTE3

OK 02

Tema 1.5.
Ku3HeHHbI

Conepskanue yueOHOro MarepuaJja

TeopeTnueckoe o0yuenne

OK 02
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IHUKJ KJIETKH. Kierounsrit nukn, ero mnepuoasl. MuTo3, e€ro craguu OK 04
Murto3. Meiio3 u MIPOUCXOISALITNE TIPOILIECCHI. buonoruueckoe
3HaueHWe MwuTo3a. Meio3 u ero craguu. IloBexeHue
xpomMocoM B Menose. Kpoccunrosep. buonoruueckuii
CMBICI Meiio3a
TecTtupoBanue 2
Pazpnen 2. Ctpoenne u GyHKIIMM OPraHU3Ma 20
Tema 2.1. Conep:kanue yueOHOro Marepuaja 2
CtpoeHue Teoperuueckoe o0yueHue 2
OpraHusma MHorokneTo4ysbsle oprauu3msl. Bzaumocssi3b o 9
OpraHoB U CUCTEMbI OPraHOB B MHOT'OKJICTOYHOM o
opranusme. ['omeocTas opranusma u ero
MOJIJIepKaHKE B MPOIIECCE KUZHEACIATEIbHOCTH
Tema 2.2. Conep:xkanue yuedOHOro MarepuaJja 2
Dopmbl Teopernyeckoe o0yueHne 2
Pa3MHOKEeHHSA DopMbI pa3MHOKEHHS OpraHu3MoB. becronoe u oK 02
OpraHu3sMoB MOJIOBOE pa3MHOXKEHHE.
Tema 2.3. Copep:kanue y4e0HOro MaTepuaJia 2
Onrorenes Teopernyeckoe 00yueHue 2 o o
pacTeHui, WNHnuBrayansHOe pa3BUTHE OPraHU3MOB. @) °
JKHBOTHBLIX H OMOpUOreHes3 U ero CTaauu
4yeJioBeKa
Tema 2.4, Conepskanue yuedOHOro MarepuaJja 4
3axkoHOMepHoOe TeopeTnueckoe o0yueHune 2
™ OCHOBHBIE  TIOHATUS  TEHETHKH.  3aKOHOMEPHOCTH
HacJIeJ0BaHMs obOpa3oBaHus ramer. 3aKOHBI T. Mennens
(MOHOTHOPHIHOE W TOTUTHOPHUIHOE o
I[IpakTHyecKne 3aHATHS: 2 g °
Pemenue 3a1au Ha onpeiescHne BEPOSTHOCTH
BO3HUKHOBCHUSA HACJICACTBCHHBIX ITPU3HAKOB IIPU
MOHO-, JI-, IOJTUTHOPHIHOM U aHAJH3UPYIOIIEM
CKpCUIUBAHNH, COCTABJICHUEC I'CHOTUIINYICCKUX CXEM
CKpEIUBaHUs
Tema 2.5. Conep:xkanue yueOHOro Marepuaja 4
CuernuieHHoOe TeopeTnueckoe o0yueHmne 2
Hacje0BaHue 3akonbl T. Moprana. CuemnyieHHOe HacaeI0BaHHE
NPU3HAKOB TeHOB, HapylIeHHe cuerenns. Hacnenosanue
NPU3HAKOB, CHICIIJICHHBIX C II0JIOM OKO1
IIpakTHyecKkue 3aHATHS: 2 OK 02
Pemenue 3a1au Ha onpeiesicHUE BEPOSTHOCTH
BO3HUKHOBEHHUS HACIEJACTBEHHBIX IPU3HAKOB MPH
CLETVIEHHOM HacJieI0BaHUU, COCTaBIICHUE
TEeHOTHITMYECKUX CXEM CKPEUIMBAHUS
Tema 2.6. Conep:xkanue yueOHOro Marepuaja 4
3akoHoMepHoe TeopeTnueckoe o0yueHmne 2
TH N3menunBocTs  mpHU3HAKOB. Buael  M3MEHUYMBOCTHU:
U3MEHYHBOCTH HACJIeJICTBEHHAS u HEeHaclleICTBEHHasl. 3aKkoH OKO01
TOMOJIOTMYECKUX pAaOB B HaCJ'Ie}ICTBeHHOfI OK 02
HW3MEHYHUBOCTH (H.N. Baswuiios). MyTtannonHas OK 04

TCOpUsi H3MEHYUBOCTHU. BI/IIII)I MyTaLII/Iﬁ U TOPUYINHBL
HUX BOSHUKHOBCHMUS
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11 PAKTHYICCKHUEC 3AHATHA

Pemenue 3amaq Ha ONPEACICHUC TUIIA MYTalluU
npu nnepeaavyc HaCJICACTBEHHbIX IPU3HAKOB,
COCTABJICHUEC TCHOTUITNYCCKUX CXEM CKPCHIMBAHUA

TecTtupoBanue 2
Paspea 3. Teopus 3Bosonnu 6
Tema 3.1. Conep:xkanue yueOHOro Marepuaja 2
HcTopus TeopeTnueckoe o0yueHue 2
IBOJTIOIMOHHOT MukposBomtonys. [Tomyssius Kkak ajeMeHTapHas OK 02
0 yueHusl. ¢ IUHHUIIA IBOJTIOIIHH OK 04
Mukpo3Boion
ns
Tema 3.2. Conep:xkanue yuedOHOro MarepuaJja 2
Maxkpo3BoJion TeopeTnueckoe o0yueHmne 2
HsL. Maxkpossomtonusi. DopMbl U OCHOBHBIE
Bo3HukHOBeHH HanpaieHus MakposBomtonun (A.H. CeBepiioB). OK 02
€ U pa3BuTHE [TyTu gocTmkeHNs] OMOJIOTHYECKOTO Mporpecca. OK 04
KU3HHM Ha CoxpaHnenue 61opazHo0o0Opasus Ha 3emiie.
3emite
Tema 3.3. Conep:kanue yueOHOro Marepuaja 2
IIpoucxoxaenn Teopernyeckoe o0yueHne 2 OK 02
eyeJIoBeKa - AHTpOIONOIUs - HAyKa O YEI0BEKE. OK 04
aHTPONoOreHe3 CucremMaTn4ecKoe MOJI0KECHUE YeI0BeKa
Paspnen 4. Jxonorus 18
Tema 4.1. Conep:xkanue yuedOHOro MarepuaJja 2
IKO0JI0THYECKHU Teopernueckoe o0yueHue 2 OKO1
e (haKTopbI U Cpenbl 0OUTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-
Cp€abl )KU3HHU BO3AyIlIHAsA, MTOYBCHHAA, BHYTPUOPraHU3MCHHaAs. OK 02
OU3NKO-XMMUYECKIE 0COOCHHOCTH Cpesl OOUTaHUS oK 07
OpPraHU3MOB
Tema 4.2. Conepskanue yueOHOro MarepuaJja 4
Honynsiums, TeopeTnueckoe o0yueHue 2
coodmecTBa, Okonoruyeckas XapakTepUCTUKa BUa U
JIKOCHCTEMBI TIOMYJISLIUN OKO1
IIpakTHyeckoe 3aHATHE 2 OK 02
Penienue npakTuKoO-OpUEHTUPOBAHHBIX PACUETHBIX OK 07
3aJIJaHUi IO TIEPEHOCY BEIIECTBA U DHEPTUU B
9KOCHCTEMAaX C COCTABIIEHHE TPOPUIECKUX LIeTIeH 1
nupamMua 6I/IOMaCCI)I 1 SHCPIUU
Tema 4.3. Conep:xkanue yueOHOro Marepuaja 2
Buocgepa - TeopeTnueckoe o0yueHmne 2 OKO1
riao0anabHast Buocdepa - sxuBast 060109Ka 3eMITH OK 02
IKO0JIOTHYeCKAast OK 07
cucremMa
Tema 4.4, Conep:xkanue yueOHOro Marepuaja 4
Bausinue TeopeTnueckoe o0yueHmne 2 OKO1
AHTPOMOTeHHbI AHTponoreHHble BO3eHCTBUs Ha buochepy OK 02
X (haKTOpOB Ha IMpakTHYecKkoe 3aHATHE 2 OK 04
onocdepy «OTXO0/IBI TPOU3BOJICTBAY. OK 07
Tema 4.5 Copaep:xanmne y4eOHOro MaTepuaJia 4
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Buausinue
COHUAIbHO-
IKOJIOTHYECKUX
(¢axTopoB Ha
3/10pOBbe
YeJIoBeKa

TeopeTnueckoe 00yueHue

3A0pOBbE U €r0 COCTABISAIONINE

HpaKaneCKoe 3aHATHC

1.«YMcTBeHHas paboTociocoOHOCTY. OBnageHne
METO/IaMH ONPEJIEIICHUSI TOKa3aTeNle YMCTBEHHON
paboToCcocoOHOCTH, 0OBSICHEHHE MOTY4EHHbBIX
Pe3yIbTaTOB U (POPMYJINPOBAHUE BEIBOIOB C
HCIOJIb30BAHUEM HAYYHBIX IIOHATHUH, TEOPUN U
3aKOHOB.

2. «Bnusiane abuotnueckux (akTOpoB Ha YeIOBeKa
(HM3KHE U BBICOKHE TeMIepaTypsl)». M3yueHue
MEXaHU3MOB aJjaNTallui OPraHu3Ma 4eJIOBeKa K
HU3KHM U BBICOKHM TeMIlepaTypam, 00bsICHEHUE
MOJTyYEHHBIX PE3YIbTATOB U (HOPMYITUPOBAHHE
BBIBOJIOB C MCIIOJIb30BAHUEM HAyUYHBIX MMOHSITHH,
TEOpUH U 3aKOHOB.

OKO1
OK 02
OK 07

TecTtupoBanue

Pa3nen 5. Buojiorus B :KU3HA

Tema 5.1.
buorexHosoru
M B JKH3HHU
KaKI0ro

Conep:kanue yueOHOro Marepuaja

TeopeTnyeckoe o0yueHue

N[00 |

BuoTexHONOT YIS KaK HayKa M MTPOU3BOJICTBO.
OCHOBHBIE HaNpaBJICHUSI OMOTEXHOJIOTHU.
OOBEKTHI OMOTEXHOJOTHH. DTHKA
OHOTEXHOJOTHYECKUX M T€HETHUECKUX
JKCIIEpUMEHTOB. [IpaBuia morcka u aHanusa
OMOAKOJIOTMYECKON HH(OPMAIMH U3 PA3TUIHBIX
HCTOYHHKOB (Hay4YHas ¥ yuyeOHO-HaydHas
TUTepaTypa, CpeAcTBa MacCOBOM HHPOPMAIIHH,
ceTb MIHTEpHET U Apyrue

AKTHYCCKOC 3AHATHC

3amuTa Kelica: IpeICcTaBIeHUE Pe3yIbTaTOB
peleHus KeicoB (BRICTYIUICHHE C Pe3eHTaIeH)

OKO1

OK 02
OK 04
IIK 01
IIK 02

Tema 5.2 JI.BHMOTEXH0JI0THH B IPOMBIILJICHHOCTH

Tema 5.2.2. ConuajbHO-ITHYECKHE ACIIEeKThl OMOTEeXHOJIOr Uil

Tema 5.2.3.
buorexHosoru
HH
TeXHHYeCKHne

CHUCTEMBbI

Conep:xkanue yueOHOro Marepuaja

1

AKTHYCCKHC 3AHATHUSA

Pa3BuTre 6MOTEXHOJIOTHI ¢ IPUMECHEHHEM
TEXHUUECKUX CUCTEM (OHMOMHKEHEepUs,
OouonH(popmarrka, OMOHNKA) 1 IPUMEHEHHE B
H3HU YEJIOBEKa, MMOMCK U aHAIN3UH(pOpMAIUU U3
Pa3INYHBIX NCTOYHUKOB (Hay4yHas U yueOHO-
Hay4Has JIUTEepaTypa, CPeJICTBA MacCOBOM
uH(popMaImu, cetb HTEpHET u Ipyrue).

Keiicel Ha aHanu3 nHGOpMALNU O pa3BUTUU
OMOTEXHOJIOTUI C MPUMEHEHHEM TEXHUUECKUX
cucteM (TI0 Tpymmam)..

OKO1
OK 02
OK 04

IIK 01

IIK 02
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3amuTa keiica: IlpencraBinenue pe3ynbTaToB
pelneHus KecoB (BRICTYIUICHHE C IPe3eHTaIeH)

IIpome:xyToun
asi aTTecTalus
10 JUCHHILINHE

(mddepenunp ?
OBaHHBI
3a4€T)

Bcero 72

2.4. Conepsxkanue pa3iejioB y4eOHOW AU CHUTIIHHBI

2.4.1. 3ap9THA JeKINOHHOT0 THIIA

Ne HaumeHoBaHue
pasnen pazaes a/TeMbl
a

Copnep:xanue pasjesia

1 cemecmp

1 Pazpen 1.
Knertka -
CTPYKTYpPHO-
(YyHKIIMOHATBHA
sl €IMHUTIA
JKUBOTO

CoBpeMeHHBIE ~ OTpaciu  OwWonorndecknx 3HaHWi. CBA3b
Ouosorud ¢ JApPYrMMH HayKamMu: OHOXuMHs, OHO(U3UKA,
OuoHunka, reHoreorpadguss u JAp. Pomb u MecTto OHoNOrUn
B (OPMHUPOBAaHUM COBPEMEHHON HAayyHOIl KapTUHBI MHDA.
YpoBuH OpraHu3aluu JKUBOM MaTepHUH. OO6mas
XapaKTepUCTHKAa  JKM3HH,  CBOMCTBA  JKUBBIX  CHCTEM.
Xumudeckud  coctaB  kinetok  Kierounas  teopus  (T.
I1IBanH, M. [Inetinen, P. Bupxos). OCHOBHBIC
MOJIOKEHUsSI ~ COBPEMEHHOM  KJIETOUYHOM  TeopuH.  TuImbl
KJIETOUHOH OpraHU3aluy: MPOKapUOTHUECKUH u
sykapuornueckuil.  OJHOKIETOYHbIE U  MHOTOKJIETOYHBIC
OpraHU3MBI. CrpoeHue MPOKapUOTHUECKOM KJIETKH.
Crpoenue 3yKapHOTHYECKOU KJIETKHU. Hexnerounsie
(hopMBI XKHU3HU (BUPYCHI, OaKTEpHO(ArH.

2 Paznen 2.
Crpoenue u
byHKIIH
OpraHu3Ma

MHOTrOKIETOYHbIE ~ OpraHu3Mbl. B3auMocBA3b  OpraHoB U
CHCTEMBI OpraHoB B MHOTOKJICTOYHOM OpraHu3Me.
lomeocta3 opranusmMa © €ro MmojJepkaHHe B Ipoliecce
JKU3BHCACATCIBbHOCTH. (DOpMI)I paSMHO)KeHI/IH OpFaHI/ISMOB.
Becrionoe wu momoBoe pa3sMHOXeHHE. Buapl  Oecronoro
pasmHoxeHusi. [lojoBoe  pa3smHOkeHue. ['amerorenes y
JKABOTHBIX. CnepmaroreHes u OOTCHE3. Crtpoenue
MOJIOBBIX KJIETOK. Orm1010TBOpEHHE. NunuBunyansHoe
pa3BUTHE  OpPraHu3MoB. OMOpHOT€HEe3 U  €ero  CTaJuu.
IMocTaMOpHOHATBHBIH MEPHUOL. Craguu
MOCTAMOPUOHAIBHOTO pa3BUTHUS y JKMBOTHBIX u
Yyea0BeKa. [psimoe u HETpsIMOe pa3BUTHE.
buonorunueckoe CTapeHue u CMEpTb. OnTorenes
pacTeHui. 3aKOHBI T. Moprasa. CuerneHHoe
HaclIeJOBaHUE TCHOB, HapylIeHue CIICTICHMSL.
Hacnenosanne MPU3HAKOB, CLICTICHHBIX c MOJIOM.
HM3menuuBOCTH MIPU3HAKOB. Buasr N3MEHUYMBOCTH:
HacIIeICTBCHHAs U HEHACICACTBEHHAs. 3aKOH

v, T
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TOMOJIOTHYECKUX psinoB B HAaCcJIeICTBEHHOM
m3meHunBoctd  (H.M.  BasunoB). MyranmmonHas — Teopus
W3MEHYMBOCTH.  Buapl  MyTammid ¥ OpPUYMHBL  HX
BO3HMKHOBeHus.  Kapuotunm  uenoBeka.  HacnmencTBeHHBIE
3a0oneBaHUs  dYeNoBeKa. I E€HHbBle M XPOMOCOMHEBIE
6oJe3HH YeJI0BeKa. Bonesnu c HacJIeICTBEHHOM
NIPEAPACIIOJIOKEHHOCTBIO. 3HaueHue METUIIUTHCKOMN
TCHETMKM B MPEAOTBPAIICHUM U JICUYCHUH TE€HETHYECKUX
3a00J1€BaHIH YeI0BeKa

Pazgen 3.
Teopus
SBOJTFOLIUHU

[lepoie  sBomonmonHeie  koHuenuuu  (OK.b.  Jlamapk,
XKJL.  broddon). Dpomomuonnas teopus Y. JlapsuHa,
UHTETUYECKas  TEOpUsl  DBONIOLMM U €€  OCHOBHBIE
TIOJIOKCHHUS. MuxkposBostonus. Ionymnsuus KakK
JJIEMEHTapHasi €AMHULA IBOJIIOLIUY. I'eneruueckue
OCHOBBI  DBOJIOIUHU. DJEMEHTapHble (DaKTOpbl  HBOIIOLIUH.
EcTecTBennblit oT6op - HaNpaBJIAIOIINAN ¢axTop
IBOJIIOLIUY. Bunoo6pazoBanue Kak pe3yabTaT
MUKPOIBOJIIOLUU Cucremarugeckoe IIOJIOJKEHHE
yenoBeka. CXOICTBO U OTJIMYUSL YEIOBEKAa C JKUBOTHBIMH.
OcHoBHBIE cTajuu aHTPOIIOTEHE3A. Opomonus
COBpPEMEHHOI0  uelloBeKa.  YenoBedeckue pacel M UX
€IMHCTBO. BpemMsa u 1myTM pacceleHus 4YelIOBeKa IO
mna”ere. I Ipucroco0neHHOCT YelloBeKa K pa3HbBIM
YCIIOBHSIM CPEJIb

v, T

Paznen 4.
DKoorus

Cpenbl oOuTaHMsI OPTraHU3MOB: BOJIHAS, HA3EMHO-
BO3JIyIlIHAsL, [IOYBEHHAs, BHYTPUOPTaHM3MEHHAs!.
®du3uKo-XMMHUUECKHE 0COOCHHOCTH Cpejl OOUTaHUs
opraHusMoB. [Iprcnoco0ieHns: OpraHu3MOB K JKU3HU B
pa3HbIX cpenax. [TloHsTHE dKOIIOrHYecKOoro (akTopa.
Kraccuguxanus skonorndeckux ¢akropos. [Ipasuio
muHuMyMa 1O. JInbuxa. 3akoH TonepanTHOCTH B.
endopaa... Dxonorudeckas xapakTepUCTUKa BUIA U
NOImyJIALUU. DKoJI0THYECKAsT HUIIA BHUJa. JKOIOTHYECKHUE
XapakTepucTHKH romyJsinun. CoobliecTsa 1
sKocHcTeMBbI. broleHo3 u ero cTpykrypa. CBsi3u MexLy
opraHusMamu B OnoneHo3e. CTpYKTYpHbIE KOMIOHEHTHI
OKOCHUCTCMBI: MIPOAYLCHTBI, KOHCYMEHTBI, pEAYLICHTEI.
KpyroBopoT BelecTB 1 IIOTOK SHEPTHH B DKOCHUCTEME.
Tpodudeckue ypoBHu. brocdepa - xxuBast 060104Ka
3emnu. Pa3utne npeacrasineHuit o Ouocgepe B Tpyaax
B.U. Bepuazackoro. O6iactu 6uocdeps u ee
KoMIoHeHTHI. JKnuBoe BelecTBo Ouocdepsl u ero
(byHKIUH.

3aKOHOMEPHOCTH CYIIECTBOBaHUS OHUOC(hEph

v,T

Pazpgen 5.
Buonorus B
SKU3HU

BuotexHonorust kak Hayka © Opou3BOACTBO. (OCHOBHBIE
HaIIpaBJICHU COBPEMEHHOM OMOTEXHOJIOTHH. Mertonbl
OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJOTHH. Otuka
OMOTEXHOJIOTHYECKUX U  TEHETHYECKUX  IKCIICPHMEHTOB.
[IpaBuna MOUCKa u aHayM3a OMOKOJIOTMYECKOM
uHbOpMAlMM W3  pa3IMYHBIX HMCTOYHUKOB (Hay4yHas W
y4eOHO-Hay4Has JINTepaTypa, CPeJCTBa MACCOBOM

v,T
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uHdopmaium, cetb UHTEpHET 1 THUe

IIpumeuanue: T - TecTupoBanue, Y - yCTHBIN OIIPOC

2.4.2. 3aHATHA CEMHMHAPCKOIO THIIA

HE NPETYCMOTPEHBI

2.4.3. IlpakTnyeckue 3aHATHS

Ne HaumenoBan Copaep:xanne pasgena ®opma
pa3gena ue Texyle
pasnen a/rem ro
bl KOHTpPO
Jast
1 2 3 4
1 cemecmp
1 Tema 1.2 «CTpoeHHe KICTKH (pacTeHUsl, >KUBOTHBIC, TPHOBI) U I1P,y
CrpykTypHO- KJICTOUHBIC BKIIIOUEHHS (KpaxMaJl, KApOTHHOUIH,
(YHKIIMOHATB XJIOPOIUIACTBI, XPOMOIUIACTHI)»
Hast IlogroroBka MHKpONpeENnapaToB, HAOMIONEHHE C IOMOIIBIO
OpTaHM3aIH MHKPOCKOIA, BBISBJICHHE Da3IMYUi MEXIy H3y4acMBIMHU
KIIETOK 00beKTaMH, POPMYIIHPOBAHIE BEIBOJIOB
2 Tema 1.3. Pemenne 3amady Ha  ompeleNeHHE — IMOCIEN0BATENIbHOCTH 1P,y
CtpyKTypHO- HYKJICOTHJOB, aMHHOKHCIOT B HOpME M B  Ciyyae
(YHKIUOHATB U3MEHEHUs MoceoBaTeIbHOCTH HyKieotunos JTHK
HBIE (PAKTOPHI
HAcJeJICTBEHH
OCTH
3 Tema 2.4. Pemenue 3a1a4 Ha OIlpesieICHNE BEPOSATHOCTU 1P,y
3aKOHOMEPHO BO3HMKHOBEHHUSI HACJCACTBCHHBIX TPHU3HAKOB IIPU  MOHO-,
cTH -, TOJUTHOPHIHOM ¥  aHANIM3UPYIOIEM  CKPELIMBAHUH,
HaCJICI0BAHUS COCTaBJICHHE FCHOTUIIMYECKUX CXEM CKPEIUBAHUS
4 Tema 2.5. Pemenue 3a1a4 Ha OIlpeNieICHNE BEPOSATHOCTU 1P,y
Cuemnnennoe BO3HHKHOBEHUS HACJECTBEHHBIX IPU3HAKOB npu
HacJeI0BaHUE CIICTUIEHHOM HAacJIe0BaHHH, COCTaBJICHUE
MPU3HAKOB TCHOTUIIMYECKUX CXEM CKPEIUBAHUSL. .
5 Tema 2.6. Pemenue 3amau Ha onpenesneHue Tuna MyTtaudu  npu | IIPY.T
3aKOHOMEpPHO nepenaye HacJeICTBEHHBIX IPU3HAKOB, COCTaBJICHUE
cTH TCHOTUIMYECKUX CXEM CKPEIHUBAHUS
HU3MEHYMBOCT
u
6 Tema 4.2. Pemenue IIPAKTUKO-OPUEHTUPOBAaHHBIX pacueTHbIX I1P,y
Homynsamus, 3aJjaHuii 1O  TepeHocy  BellecTBAa M JHEPIUH B
CoO0IIECTBa, 9KOCHUCTEMAaX C  COCTAaBJICHHE  TPOPHUECKHX  Lemed W
9KOCUCTEMBI nupamuj] 0MOMacchl ¥ SHEPTUU
7 Tema 4.4. «OTX01B1 MIPOU3BOJICTBAY. Ha  ocnoBe denepanbHOTO IIP,Y
BnusiHue KJIacCU(HUKALUOHHOTO KaTaJjora OTXO/I0B OTIpEaEIATh
aHTPOIIOTCHH KJIacC OMACHOCTH OTXOMOB; arperaTHOE COCTOSTHUE U
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BIX (pakTOpOB

(uznyeckyro dbopmy OTXO/IOB, obpa3yromuxcs Ha

KelicoB (BBICTYINICHHE C TIPE3CHTAINECH )

Ha Obuochepy paboueM MecTe / Ha OJTamax MPOU3BOJACTBA, CBS3aHHBIE C
OMpeIeTICHHON MpodeccHer/CnenaaIbHOCThIO

8 Tema 4.5. «YMCTBEHHAsA pabOTOCTIOCOOHOCTh [P,y
Bnusguue OBnazicHNE METOIAMH ONPEJICICHHUS TOKa3aTeNen
COITHATIBHO- YMCTBEHHOH pabOTOCIIOCOOHOCTH, OOBSCHEHUE
9KOJIOTHYECKH MOJY4YEHHBIX Pe3yIbTaTOB U (pOpMyIMPOBAaHHE BHIBOJIOB
X (hakTOpoB (THCHMEHHO) ¢ UCMOIb30BAHUEM HAyUHBIX IOHITHH,

HAa 37I0pOBbE TEOpUH U 3aKOHOB

YeJIoBeKa «BnusiHue abuoTrdeckux (haKTOpPOB Ha UEIOBEKA
(HM3KME U BBICOKHE TEMIIEPATyphI)»
W3yueHne MeXaHHU3MOB aJaNnTallMd OpraHu3Ma  dYeJoBeKa
K HHM3KMM M BBICOKUM TeMIeparypaM H  OOBSICHEHHE
MOIY4YEHHBIX pE3yJabTaTOB U (OpMyIHpPOBaHHE  BHIBOJOB
(MMCBPMEHHO) € UCNONB30BAHHEM  HAy4YHBIX  NTOHSATHH,
TEOpHUil U 3aKOHOB

9 Tema 5.1. Kelicbi Ha aHanu3 WHPOPMALMKM O HAYYHBIX JOCTHXKEHHUSX [P,y
buorexHomor B obactu T€HETUYECKUX TEXHOJIOTHH, KJIETOYHOM
un B XKU3HU UH)KEHEpPUM, TMIIEBBIX OuorexHojoruif. 3ammra  Keifca:
KaXJ10T0 IpeCTaBICHUE pe3yIbpTaToB pelIeHus KelicoB

(BBICTYIIJICHHUE C TIpE3eHTAIHEH)

10 Tema 5.2 Pa3Burue IIPOMBILUIEHHON OMOTEeXHOJIOTHI u ee P,y
Buorexnomor INpUMEHEHHE B  JKM3HM  YEJIOBEKAa, TMOHUCK U  aHalIM3
un B nHGOpPMAIIMM W3  PA3NUYHBIX  HUCTOYHUKOB  (HaydHas W
IIPOMBILUIEHH yueOHO-HaydHasI JIUTEpaTypa, CpeacTBa MaccoBOU
ocTu nHpopMaImH, cetb VIHTepHeT u 1pyrue)

Keticel Ha aHau3 uHpOpMAIIH 0 pa3BUTHH
MTPOMBIIIUICHHOW OMOTEXHOJIOTHIA (TI0 TPYIITam)

11 Tema DTHyeckue aCIeKThI pa3BUTHS OMOTEXHOJIOTHH u [P,y
5.3Counanss IpUMEHEHUE UX B OJKU3HM YEJIOBEKa, IIOMCK M aHalu3
0-3TUYECKHUE nHGOpPMAIMM W3  PA3MUYHBIX  HUCTOYHUKOB  (HaydHas W
aCIIEKThI yueOHO-HaydHast JIUTEpaTypa, cpeacTBa MaccOBOU
OMOTEeXHOJIOT uHopMaImu, cetb VIHTepHeT u apyrue)

Wit Keficet Ha aHamm3 wuHpopManuu 00 ATUYECKUX AaCHEKTax
pa3BUTHUS OMOTEXHOJIOTHH (10 TPYIIIaM)
3ammra  keifca: IlpenctaBmeHne — pe3ynbTaToB  PELICHUS
KelicoB (BBICTYIJICHHE C TIPE3CHTAINEH )

12 Tema 5.4 PazButHe OHOTEXHOJIOTHH C TNPUMEHEHHEM TEXHHYECKUX P,y
BuotexHonor cucreM (OmommxeHepus, OuomHpopMaTuka, OHOHHKA) W
nn M UX TPAMEHEHHWE B JKHU3HH UEJIOBEKa, IIONCK M AaHaIN3
TEXHUYECKHUE uHpOpPMAIMM U3  PA3IUYHBIX  HUCTOYHUKOB  (HaydHas W
CUCTEMBI yueOHO-HaydHast JIUTEpaTypa, CpeacTBa MaccOBOU

uHpopMaImH, cetb VIHTepHeT U Apyrue)

Keticel Ha aHanau3 uHpOpMAIIU 0 pa3BUTHH
OMOTEXHOJIOTMH ¢  TNPHUMEHEHHEM  TEXHMYECKHX  CHCTEM
(o rpynmnam)

3amuTa  kedica: IlpencraBneHue  pe3ysnbTaTOB — pEILIEHUS

ITpumeuanue: I1P- npaxktudeckas padora, T - TecTuUpoBaHUE, Y - YCTHBIH OIIpoC
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2.4.4. JlaGopaTopHble 3aHATHUS
HE NPEIYCMOTPEHBI

2.4.5. Copaep:xxanue caMOCTOSITeJIbHONH PadoThI

HE NPEIYCMOTPEHO

2.4.6. IlepeyeHbr y4eOHO-METOAMYECKOT0 oO0ecmeyeHUsl I CAMOCTOSTENbHOH padoThl
o0yuarommxcsi o JUCHUILIMHE He NpelycMoTpeH3.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

Hns  obyuenus  buojornm  mpegycMmaTpuBaeTCs — HCIONIB30BaHHE B y4eOHOM  Ipoliecce
aKTUBHBIX ¥ WHTEPAaKTHBHBIX (OPM TIPOBEACHHS ayIMTOPHBIX W BHEAYAWTOPHBIX 3aHATHH C IIEJBI0
(hopMUpOBaHHS U Pa3BUTHUS POPECCUOHATHLHBIX HABBIKOB 00YUYaIOIIHXCS.

B mpomecce  oOydeHHss =~ HPUMEHSIOTCS ~ OOpa3oBaTeNbHBIE  TEXHOJOTMHM  JIMYHOCTHO-
JeSITEIFHOCTHOTO, PA3BUBAIOILETO U MIPOOIEMHOTO O0YIEHHS.

B  ydue6HOM mpouecce Hapsgy € TPaJUIMOHHBIMH  OOpa30BATENBHBIMH  TEXHOJIOTHSIMU
UCTIOJIB3YIOTCS KOMIIBIOTEpHOE TeCTUPOBAHUE, TeMaTHYeCKHe Npe3eHTALHH, MHTEpaKTHBHbIE
TEXHOJIOTHU.

3.1.00pa3oBaTe/bHbIC TEXHOJIOTHH NIPH IPOBEACHUH JICKIUH

Koa-Bo
Buasl npuMeHsieMbIX

Ne Tema . qac
00pa3oBaTeJbLHBIX TEXHOJIOT Uil

1 2 3 4
Tema 1.1. AyanoBusyanbHas TEXHOJIOTHS, 2%
1 |Buonorus xak mayka. OGmas TEXHOJIOTUsS Pa3BUBAIOILETO
Tema 1.2. AyanoBusyanbHas TEXHOJIOTHS, 2
2 |CTpyKTypHO-(h)yHKIIMOHAJIbHAS TEXHOJIOTHA Pa3BUBAIOIIETO
OpraHu3anyus KJIETOK 00y4eHUs
Tema 1.3. CtpykTypHO- AynuoBu3syanabHas TEXHOJIOTU, 2
3 (byHKIMOHATBHBIE (PAKTOPBI TEXHOJIOTHS Pa3BUBAIOILETO
Tema 1.4. AyanoBusyanbHas TEXHOJIOTHS, 4
4 |O6Mmen Bemects n IIpeBpallEeHUuE TEXHOJIOTHS Pa3BUBAIOILETO
5 Tema 1.5. )KuzHeHHBIN UKII KIETKHU. AynuoBu3syainbHas TEXHOJIOT U, 2
Muto3. Meiio3 TEXHOJIOTHS Pa3BUBAIOIIETO
AynuoBu3syasnbHas TEXHOJIOT U, 2%

6 |Tema 2.1. CrpoeHue opraHusMa
TEXHOJIOTHS pa3BUBAIOILETO

Tema 2.2. AyanoBusyanbHas TEXHOJIOTHS, 2
7 @DopMBI pa3MHOXKEHHUS OPTaHIU3MOB TEXHOJIOTHS Pa3BUBAIOIECTO
g Tema 2.3. AyanoBusyanbHas TEXHOJIOTHS, 4
OHTOreHe3 PacTCHUH, )KUBOTHBIX U TEXHOJIOTHS Pa3BUBAIOIIETO
Tema 2.4. 3aKOHOMEPHOCTH AynuoBu3syainbHas TEXHOJIOT U, 2
? HacJIe{0BaHUS TEXHOJIOTHS Pa3BUBAIOIETO
10 Tema 2.5. CrenyieHHOe HacleJOBaHNE AyanoBu3syanbHas TEXHOJIOTHS, 2
MPU3HAKOB TEXHOJIOTHS Pa3BUBAIOILETO
Tema 2.6. 3akoHOMEpPHOCTH AynuoBu3syainbHas TEXHOJIOTUS, 2%
1 HU3MCHYHNBOCTH TCXHOJIOI'U Pa3BUBAIOIICTO
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Tema 3.1. Mcropust 3BOTIOIIMOHHOTO
yueHusi. MukposBosonus

AYI[I/IOBI/ISyaJ'ILHaH TCXHOJIOT A,
TCXHOJIOT'UA Pa3BUBAIOIICTO

Tema 3.2. MakposBostonusi. AynuoBu3syanbHas TEXHOJIOTU, 2
13 Bo3HNKHOBEHUE U PA3BUTHE )KU3HU TEXHOJIOTHS Pa3BUBAIOIIETO
14 Tema 3.3. TIpoucxoxieHuedyenoBeKa AyanoBu3syanbHas TEXHOJIOTHS, 2
- aHTPOIIOTCHE3 TEXHOJIOTHS Pa3BUBAIOIETO
15 Tema 4.1. Dxonorudeckue GakTopsl U AynnoBu3syanbHas TEXHOIOTHS, 2%
CPEebl XKHU3HU TEXHOJIOTHS Pa3BUBAIOIETO
Tema 4.2. Tlonynsiuus, cooOriecTsa, AyanoBu3syanbHas TEXHOJIOTHS,
16 [pKOCHCTEMBI TEXHOJIOTHsl Pa3BUBAIOLIETO 4
C000IIECTBA, PKOCUCTEMBI 00yUeHHS
Tema 4.3. buocdepa - rmodansHas AYAHOBHEYATLHA TEXHONOT I,
17 TEXHOJIOTHS Pa3BUBAIOIIETO 4
9KOJIOTHYECKasl CUCTEMA
00yueHHs
Tema 4.4. BiiusiHue aHTPOIOI€HHBIX AYAHOBHSYANbHAS! TEXHONOTHS,
18 TEXHOJIOTHS Pa3BUBAIOIIETO 2
(akxTOpOB Ha OHOChepy oBydeHs
Tema 4.5. Biusiaue conuaibHO- AynanoBu3syanbHas TEXHOJIOTHS,
19 |pkonoruyeckux ¢pakTopoB Ha TEXHOJIOTHS Pa3BUBAIOIIETO 4
3/I0POBBE YEJIOBEKA 00y4eHUs
HToro mo kypcy 48
B TOM 4YHCJI¢ HHTePAaKTHBHOE 00y4eHHe™ 8
3.2.00pa3oBaTesbHBIC TEXHOJIOTHM NIPH NPOBEACHUM NPAKTHYECCKHUX 3aHATHII
Buasl npuMeHsieMbIX Koa-Bo
Ne Tema o0pa3zoBaTeIbHbIX TEXHOJIOT Uil qac
1 2 3 4
IIpaktuueckas padora Nel mo teme TexHoorus pa3BUBaIOLIETO 2
1 | 1.2.CTpyKTypHO-(pyHKIIMOHATbHAS o0yueHus,
OpraHu3aLus KICTOK
[IpaxTiueckas pabota Ne2 o IPyIIOBAasi JUCKYCCUS 2
5 [Teme 1.3. CtpykTypHO-
(YHKIIMOHABHBIE
(hakTOpBI HACIIEACTBEHHOCTH
IIpaktuueckas padora Ne3 mo teme TexHoorus pa3BUBaIOLIETO 2
3 |2.4. 3akOHOMEPHOCTH HACIICAOBAHUS o0yueHus,
ITpaktuueckas pabota Ne4 o teme Juckyccus 1o TEOpeTUIECKUM 2
4 |2.5. CuensieHHOE HacleJOBaHUE BompocaM. Perienue 3anay
MPU3HAKOB WHAWBUIYAJIbHO
[TpakTrueckas padota Ne5 o Teme Juckyccust o TeoOpeTHYeCKUM 2
5 |2.6. 3aKOHOMEPHOCTU U3MEHUUBOCTU BonpocaM. Pemenue 3anau
WHAUBUIYAJIBHO
IIpaktuueckas pabora Ne6 mo teme 2
6 |4.2. Ilomymnsinusi, cooOIecTsa, IpyNIIOBasi IUCKYCCHS

OKOCUCTCMBI
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ITpaktuueckas pabora Ne7 mo teme 2
7 |4.4. BiusiHue aHTPOIOT€HHBIX IPYNIIOBast JUCKYCCHsI
¢akTopoB Ha 6uochepy
IIpaktuueckas padora Ne§ mo teme 2
] 4.5. BiusHue couuanbHO- Juckyccus 10 TEOpeTUIECKUM
9KOJIOTHYECKUX (PaKTOPOB Ha BOIIPOCaM
3/I0POBBE YEJIOBEKA
[paktuueckas pabota Ne9 mo Teme 2%
9 |5.1. BHOTEXHOJIOTHH B KU3HHU Jluckycens 10 TeOpeTHIECKUM
KAKIIOTO BOIIPOCaM
[MpakTrueckas padota Ne 10 o Teme 3amuTa Keiica: npeacTaBiIcHue 2%
10 |5.2 buoTexHoI0TUY B pe3yJIbTaTOB PEUIEHUs KEHCOB
IIPOMBILUIEHHOCTH (BBICTYIIJICHUE C TIpE3CHTAIMEH
ITpaktuueckas pabota Ne 11 mo teme 3amuTa Kelca: IpeAcTaBIcHUE 2%
11 |5.3ConnanbHo-3TUYECKUE ACIIEKTBHI pe3yJIbTaTOB PELICHUs KEHCOB
OHOTEXHOJIOTHiA (BBICTYIUICHHE C MTPE3CHTAIUEH
IIpaktuueckas pabota Ne 12 mo teme 3ammra Kelca: mpeacTaBIeHUE 2%
12 |5.4bHOTEXHONIOTUH U TEXHUYECKHUE pEe3yNbTaTOB pelIeHNs KeHCOoB
CUCTEMBI (BBICTYIIJICHUE C TIpE3CHTAIMEH
Hroro mo Kypey 24
8(ue meHnee
B TOM YHCJIe HHTEPAKTUBHOE 00OyueHHne™*
30%)
4. YCJOBMUS PEAJIU3ALIMA TIPOTPAMMBI YUEBHOM JUCIUTLIUHbBI
4J1. MarepuajgbHo-TexHHYecKass 0a3a, HeoOXoguMasi VIl OCYLIECTBJEHHSI 00pa30BaTe/IbLHOIO
npouecca no AMCHUIINHE
Peanuzanus ydeOHOI TUCHUILTHHEI TpeOyeT Hauusl yueOHoro kabuHera OHOIOTHHL.
O6opynoBaHue y4eOHOTO KaOHHETa:
- MyJNbTUMEIUAKOMIUIEKC (MHTEpPaKTUBHAs JOCKA, HOYTOYK, MyJIbTUMEAUATIPOEKTOP),
- yueOHOH KOMIUIEKC Uit MPAKTHYECKOH JeSATEIbHOCTH (KOMIUIEKT HATBSIIHBIX MOCOOMM 1o

Ouosoruu, yueOHbIe TOCOOus),
- yueOHast MeOelb,

- Tocka ydeOHas,

- BbIX071 B MHTEpHET.

4.2. TlepeyeHb HEOOXOAMMOIO NPOrPAMMHOIO ofecreyeHust

1. 7-zip apxuBarop; (IUIEH3US Ha AHIL.)

2. AdobeAcrobatReader npocmoTpiuk ¢aifiaos ; (JIUIEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KIL. XME)

3. AdobeFlashPlayer -rpadudeckuii pegakTop; (TULIEH3UA -
https://get.adobe.com/reader/?loc=ru&promoid=KL.XME)

4. ApacheOpenOffice - opucHsIii nakeT; (muueH3us - http://www.openoffice.org/1 icense.html)

5. FreeCommander - mpoBOIHUK; (JINIIEH3US -

https:/freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7%d0%b8%d 1

%81/
6. GoogleChrome — Opay3ep; (JTUIIeH3US -

http s: //www. goo gl e. mii/chrome/b rowser/privacy/eul a text. htm 1)

7. LibreOffice - oducHblil makeT (B CBOOOAHOM IOCTYIIE);
8. MozillaFirefox - 6paysep.(nuiiensus - https:// www.mozilla.Org/en-US/MPL/2.0/
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S.IEPEYEHB OCHOBHOM 1 JTOITOJITHATEJBHON YUYEBHOM JIUTEPATYPBI,

HEOBXOJAMOM JIJI1 OCBOEHUSA TUCIUILIMHBI
5JI OcHoBHas quTEpaTypa

1. bBuonorus : yaeOHUK ¥ MPAKTUKYM JJIs1 CPEAHETO MPOPECCHOHATFHOTO 00pa3oBaHus /

B. H. fpeirun [u np.] ; nox penakuueil B. H. Apsiruna. — 2-e usn. — MockBa : M3narenscTBo

IOpaiit, 2024. — 378 c¢. — (IlpodeccuonansHoe odpazoBanue). — URL:
https://urait.ru/bcode/536659. — ISBN 978-5-534-09603-3. — TeKCT : 37€KTPOHHBIH

5.2 lonosiHuTEeIbHAS JTUTEPATypPa

1. Mawmontos, C. I'., Obmas 6uonorus : yuebnuk / C. I'. MamonTos, B. b. 3axapoB. —
Mocksa : KnoPyc, 2023. — 323 c. — URL: https://book.ru/book/948581. — ISBN 978-5-

406-11258-8 . — TeKcT : 2JIeKTPOHHBIH.

5.3. Ilepuoanyeckue U3XaHUS

Hayku - Hayunast anextponHas 6ubnuorexa «cLIBRARY.RU. - URL:
http://elibrary.ru/ti tle_about.asp?id=7362
Hayxka u mxona - URL: https://dlib.eastview.com/browse/publication/79294

3. [Ipodeccronansuoe oOpasoBanue B coBpeMeHHOM Mupe - URL:
http://e.lanbook.com/joumal/element.php?pll0_id=2399

5.4. Ilepeuyens pecypcoB HH(OPMALIOHHO-TEJIEKOMMYHUKANOHHOM ceTn «UHTEepHET»,

He00X0AMMBIX /IJIsl 0CBOEHMSI AU CIUTIIUHBI

[

OBC «YHusepcurerckas oudmoreka ONLINE»: caiit. - URL:http://biblioclub.ru
OBC U3narenncTra «Jlauby: caiit. - URL:http://e.lanbook.com

OBC «IOpaiit»: caift. -URL:https://urait.ru/

OBC «BOOK.ruy»: caiit. - URL: https://www.book.ru

OBC «ZNANIUM.COMy: caiit. - URL: https://www.znanium.com

Ba3bl nannbix komnanuu «Mcr Beroy: caiit . -URL: http://dlib.eastview.com
Hayunas snexrponHas 6ubnnoteka «eLabrary.ru»: caiit. - URL: http://elibrary.ru/
DnexTtponHas 6udnmuoteka "M3ngarensckoro goma "Epedbennukos". - URL:
http://www.grebennikon.ru/

9. VYuuBepcuretckas unpopmanuonHas cuctema POCCUA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

0N LB W

W3Bectus BrIcIuX y4eOHbBIX 3aBeneHuit. CeBepo-Kaskasckuii pernon.Cepust: EcrecTBeHHBIC

10. "Jlekropuym TB" - Buneonekiuu Bexyumx jgekropos Poccun. - URL: http://www.lektorium.tv/

11. Ba3a y4eOHBIX IJIaHOB, yueOHO-METOJMUCCKUX KOMILIEKCOB, TyOInKauit 1 KoH(epeHui

Ky6EY. - URL: http://docspace.kubsu.ru/
12. Poccuiickoe oopazoBanue [DPenepanbHbiii moprtan]. - URL: https://www.edu.ru/

13 LIOC «Mos mikonay: caiit,- URL:https://myschool.edu.ru/

6. METOJUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIXCA IIO OCBOEHHUIO

JUCHUTIINHBI

buonorun MPUHAAJICIKUT BEeayulIee MCCTO B OKOJIOTUYCCKOM, HUHTEJUICKTYaJIbHOM u

HPAaBCTBEHHOM  Da3BUTHM  4YEJOBCKa, (OPMHUPOBAHMHM  €r0  MHPOIOHWMAaHHUS
camoco3HaHus. OHa o0agaet OOJIBIION CHIION BO3JIEHCTBUS HA YUTATENeH, MPUOOIas UX K
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HPaBCTBEHHO-3KOJIOTHYECKUM LEHHOCTSIM HaIluu u YeJIOBEYECTBA. Buonorus (opmupyet
JTYXOBHBIH 00NHK M HPAaBCTBEHHBIE OPUEHTUPBI MOJIOAOTO MTOKOIEHHS.

OOyveHue CTYJICHTOB OCYIIECTBJIACTCS MO TPAIUIMOHHOW TEXHOJOTUH (JIEKIIMH, TIPAKTHKH)
C BKJIFOYEHHEM HHHOBALMOHHBIX 3JIEMEHTOB.

C ToukdM 3peHHMS HCIOIb3YEeMBIX METOJOB JICKIMH IOAPA3JCIAIOTCS CICAYIOUMM 00pa3oM:
UH(POPMAIIIOHHO-00BSICHUTEIbHAS JIeKIus, MIOBECTBOBATENIbHAS, nexuusi-Oecena, npoOneMHast
JICKIMA U T. 1.

YcrHOoe — uW3nmoXKeHHMe ~— yuyeOHOro — MaTepuaiga  Ha  JIKIUM  JODKHO — KOHCHEKTHPOBATHCS.
CnymaTp JIGKIHMIO HYXXHO yMETh - IOJACPKHBAaTh CBOE BHHMMAaHME, TIOHATH M  3alOMHHUTH
yCIBIIIAHHOE, YJIOBUTh THay3bl. B mporecce U3I0OXKEHUS MPENoJaBaTeNieM JIEKIUH CTYICHT JOJDKCH
BBISICHUTH BCE HCNOHSATHBIC BONPOCHL. 3alMCBIBATh COJAEPXKAHUE JIEKIUM HYXKHO O0O0s3aTeIbHO -
3alUCH  IIOMOTAIOT  TOAJCP)KMBAaTh  BHUMAHHE,  CIOCOOCTBYIOT  NOHMMAHHIO M 3allOMHUHAHUIO
YCIBIIIAHHOTO, TPHUBOAMUT 3HAHHE B CHUCTEMY, CIYXaT OIOpOH ais mepexoja K Oosee TIiryOOKOMY
CaMOCTOSITEJIEHOMY HU3y4YEHHUIO IIpeIMeTa.

Mertoauueckie peKOMEHAAINY 10 KOHCTIEKTUPOBAHUIO JICKIUH:

- 3alMUCh JOJDKHA OBITh CHCTEMHOM, IPEACTABIATh COOONH COKpAIIEHHBIM BapHaHT JEKIUU
npenogasareins. Heo6xoaumo cinymars, 00 {yMbIBaTh U 3aIUCHIBATH OJTHOBPEMEHHO;

- 3amHCh BEAETCSA 0UYEHBb OBICTPO, UETKO, IO BO3MOXKHOCTH KOPOTKUMH BBIPAKCHUSIMY,

- HE TIpeKpamas CIymiaTe IpeHojaBaTeis, Hy)XHO 3alUChIBaTh TO, UYTO HEOOXOJMMO
ycBoUTh. Hemp3s 3amuchiBaTh cpa3y e BBICKA3aHHYIO MBICIL MpENOAaBaTels, clenyeT e MOHATh U
IocJIe 3TOr0 KPaTKO 3allicaTh CBOMMHU CJIOBAaMM HJIM CJIOBaMM IpernojaBaTens. BaxHo, uToOBl B He
He OBLT OTEPSTH OCHOBHOM CMBICIT CKa3aHHOTO

- HMEHa, aThl, Ha3BaHUs, BEIBOJBI, ONPEACICHUS 3alIUCHIBAIOTCS TOUHO;

- cienyeT oOpaTHTh BHUMaHHE Ha O(OpMICHME 3amHcH JeKUuH. JlIs Kakmoro mnpeaMmera
3aBomuTcAd oOmas Terpagb. OTIMYHBIM OT OCTAJBHOTO IIBETA CJEIYET BBIACTATH OTICIBHBIC MBICIH
U 3arojoBKH, COKpallaTb OTAENbHBIE CJIOBA U TPEUIOKCHMS, HCIOJIB30BaTh YCIOBHBIE 3HAKH,
OyKBBl JIATUHCKOTO UM TIpeueckoro aapaBUTOB, a TakKkKe HEKOTOpble MpUEMBI CTEHOrpaHUECcKOro
COKpAIIEHUS CIIOB.

IIpakTuueckue 3aHATUS 10 JUCHUILTHHE «Bruoorusy» mpoBoAsSTCS MO CXeMe:

- YCTHBII OIIPOC 10 TEOPUU B HAYaNe 3aHSITHUS;

paboTa B IpyImax 1o paspeIieHuIO Pa3IHIHbIX CUTYAIHH 110 TeME 3aHATHS;

pelleHne MPAKTUYECKUX 3a/1a4;

WHINBULYaJIbHBIC 3aaHUS IS IOATOTOBKHU K MIPAKTUYECKUM 3aHATHSM.

Ilenp MpPaKTHUECKOTO 3aHATUS - HAYYUTh CTYJCHTOB IPUMEHATh TEOPETHUYECKHE 3HAHMSA MpU
pELICHUH NPAKTUYECKUX 33/1a4 HAa OCHOBE PEAIBHBIX JAHHBIX.

Ha npakTudeckux 3aHATUSIX TPEoOIaatoT CIEAYIOINE METOABL:

BepOasbHbIe (MpeobaalalonM METOIO0M JA0JKHO OBITh 00BsICHEHHE);

MPaKTHYECKHE (MMChbMEHHBIC 3/IaHHs, TPYIIIOBEIC 3aaHUs U T. 1.).

BaxHBIM A7 CTyAEHTa SIBISETCS yMEHHE pAIOHAJIBHO MOAOUPAaTh HEOOXOJUMYH0 YUeOHYIO
nutepaTypy. OCHOBHBIMU JINTEPATypPHBIMH UCTOUHUKAMU SIBJISTFOTCS:

- obubmuoTeunsie Gpouabl punmana Kyol'y;

- 3JIEKTpOHHAsl OMOIMOTEYHAsl CUCTEMA « Y HUBEPCUTETCKast OMOINOTeKa OH-JIAHY;

- 3JIEKTpOoHHas OmbIMoTedHas cucteMa M3narenscrBa «JIaHby.

Ilonck kuHur B OHONMOTEKE HEOOXOAMMO HAUMHATH C M3YYCHUS TIPEIMETHOrO KaTajora H
CO3JJaHUS CIIUCKA KHUT, IIOCOOUH, METOANYECKUX MAaTEPHAIOB MO TEME H3YUEHHUS.

[IpocMOTp KHHTM HauyMHAaeTCd C TUTYJNBHOI'O JIHCTa, CcJleAyiolero mocne o6noxku. Ha HEM
OOBIYHO  TOMEINAIOTCS BCE  OCHOBHBIC  JIaHHBIC, XapaKTEpU3yION[MEe KHUTY: Ha3BaHHE, aBToOp,
BBIXOJHbIC JIaHHbIE, JaHHBIC O TepeumsgaHuun u T.J. Ha oOopore TuUTydbHOro mHcTa HA&TCA
aHHOTAaIlMsI, B KOTOPOH yKa3bIBaeTCs TeMaTWKa BOINPOCOB, OCBEIIEHHBIX B KHHTE, OIPEACISICTCS
Kpyr uWTaTeled, Ha KOTOpbIH OHa paccuuTaHa. bonplioe 3HaUeHHE HMEET MPEIUCIOBUE KHHIH,
KOTOpO€ 3HAKOMHT 4YHTaTelIsl C JIMYHOCTBIO aBTOpa, HCTOPUEH  CO3MaHMS KHUTH, pPacKpbIBaeT
cozepkanue. [IpodnB npenucaoBre U MOMYyYUB 0OIIIee IPEICTABICHUE O KHUTE, CICTyeT
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obpatutecsi K  ormaBieHuo.  OryaBieHHE KHMIH ~ 3HAKOMHUT  O0OYy4aeMOro ¢  COJAEpXaHHEM U
JIOTUYECKOH  CTPYKTYpoH KHMIM, TO3BOJIIET BBIOpaTh HYXHBIM MaTepuan Juis u3ydeHus. lof
U3 JaHUusz KHHUTH ITO3BOJISACT CyauTb (6] HOBH3HEC MaTtepuaa. Yem qamaie KHHUTa I/I3,Z[aéTCH, TEM
O0JIBIIYIO LIEHHOCTh OHa Hpe/CTaBIIsCT. B KHUTE MOTYT OBITH
npuMeHaHus, KOTOpPbIC coacpKar  pas3IMIHbIC JOIIOJITHUTCIIbHBIC CBCICHHA. Ounn neyaTaroTCsa BHEC
OCHOBHOI'0O TCKCTa W PA3bACHAKT OTACIbHBIC BOIIPOCHI. Hpe):[MeTHI)Ie u aJ'I(l)aBI/ITHI)IC yKasaTeiiu
3HAQUUTENBPHO O0OJEryaroT IIOBTOPEHHE U3JIOKCHHOTO B KHUTE€ MaTepuaja. B KOHIE KHHMIH MOXET
pacnonararbcs BCIIOMOTI'aTENbHBIN Marepuai. K HEMY 0OBIYHO OTHOCSITCS MHCTPYKIIWH,
MPUIIOKCHUSA, CXEMBbI, CUTYAalIMOHHBIC 3a1a4, BOIIPOCHI AJIs1 CAMOKOHTPOJIA U T.d.

Jnas  jiyumiero TpenCTaBICHUS U 3allOMMHAHMSA MaTepuana Ielecoo0pa3HO BECTH 3alHCU U
KOHCIICKTBHI Pa3IUYHOTO COACPKaHMs, 2 UMEHHO!

- IOMETKHU, 3aMC€YaHHA, BbIICIICHUEC I'TITaBHOT'O,

- IUIAH, TE3UCHI, BHIIIUCKH, [IUTATHI;

- KOHCHEKT, pabouas 3amuce, pedepar, 10KIa, JSKIUI U T. 1.

Uurate y4yeOHMK HEOOXOAMMO BJYMYHMBO, BHHUMATENIbHO, HE TPOIMYyCKas TEKCTa, CTapasch
HNOHATh  KOXIy0  (pasy, OIHOBPEMEHHO  pa3bupas  HpUMEpBl, CXEMbI, TaOIHIbI,  PHCYHKH,
MpUBEAEHHBIE B yIEOHUKE.

OmHuM U3 B@XHEHWIIMX  CPEACTB,  CIHOCOOCTBYIOIIMX  3aKPEIUICHWIO  3HAHMH,  ABISIETCS
KpaTkas 3aliCh [POYUTAHHOTO MaTepuajga - COCTaBJIeHME KOHcHekTa. KOHCmeKT - 3To KpaTkoe
CBA3HOE W3JIOXKEHHE COJACPKaHUS TeMbl, YyYeOHMKa WJIM €ero d4acTd, 0e3 moApoOHOcTe U
BTOpOCTENEHHbIX  JeTanel. Ilo  cBoel  CIpyKType M IIOCJIENOBAaTEJBHOCTH  KOHCIEKT  JOJKEH
COOTBETCTBOBATh IUIaHy YydeOHuka. [losToMy BaXHO CHauajla COCTaBUTh IUIaH, a MOTOM MHCATh
KOHCIIEKT B BHJE OTBETa Ha BONpPOCH IaHa. Ecim  y4eOHMK  pa3menéH Ha  HeOoubIIne
O3arJIaBJIEHHbIE YacTH, TO 3arojOBKM MOXHO paccMaTpuBaTh Kak MyHKTHl IUIaHAa, a M3 TEKCTa
KaXI0M 4acTH CIIEIyeT 3alucaTh T¢ MBICIIH, KOTOPhIE PACKPHIBAIOT CMBICI 3aT0JIOBKA.

TpeboBaHUs K KOHCTIEKTY:- KPATKOCTb, CXKaTOCTh,  I[€JIECOO0Pa3HOCTh KaXJI0T0
3aIICBIBAEMOTO CIIOBA;

- COJIEPKATENIbHOCTh  3alIMCH- 3aIHCHIBAEMBIC MBICTH CIEAyeT (OPMYIHpPOBAaTh KpaTko, HO
6e3 ymep6a ni1st cmbicia. O0BEM KOHCIEKTA, KaKk MIPABUIIO0, MEHbIIE H3y4aeMoro Tekcra B 7-15 pas;

- KOHCIIEKT MOXET OBITh Kak MpOCThIM, TaK HW CJIOXHBIM TIIO CTPYKTYpE - 3TO 3aBUCUT OT
COICpIKaHU KHUTU U LCITU cé N3y4CHUA.

Mertouueckie peKOMEHAAINH 10 KOHCTIEKTHPOBAHUIO:

- npexae 4YEeM Ha4daTb COCTAaBJIATL KOHCIICKT, HYXHO O3HaKOMHUTLCA C KHHFOﬁ, MIpOYnTaTh eé
CHavaJla 10 KOHIIa, ITIOHATH NPOYUTAHHOEC;

- Ha OOJIOKKE TETpaau 3alMCHIBAIOTCS Ha3BaHME KOHCIIEKTUPYEMOW KHHUTH M HMsS aBTOpa,
COCTABIISIETCS IIJIAH KOHCTIIEKTUPYEMOTO TECTa;

- 3aIHCH JIy4llle JeaTh IpU NPOUYTEHUN HE OJJHOTO-ABYX ab3alieB, a enoro naparpada uim
TJIaBBI;

- KOHCIICKTHPOBAaHWE BEAETCS HE C IeIbl0 HMETh ONpeleNéHHble 3amucH, a aiusl  Oonee
MOJTHOTO  OBNAJICHUS  COAEPKAaHMEM  HM3Y4aeMOro TEKCcTa, T[O3TOMYy B  3alUCsX  OTMEHaercs U
BBIJCIIACTCA BCE TO HOBO€, UHTCPECHOC U HYXKHOE, YTO 0COOEHHO TIPUBJICKJIO BHUMAHHUC,

- Tocle TOro, Kak CHAelaHa 3alich COAepKaHusl maparpada, IJIaBel, CIEAyeT IepeuuTaTth eé,
3aTeM CHOBA 00PaThCs K TEKCTY U MPOBEPUTH €051, MPABUIBHO JIU U3JI0KEHO COJIEPKAHUE.

TexHMKa KOHCIIEKTHPOBAHUS:- KOHCHEKTHPYS KHHUTYy OoJibmIOro 00Bb&Ma, 3amuch  CleayeT
BECTH B 00IIIeii TeTpaau;

- Ha KaXJOW CTpaHULE CleBa OCTaBJLAIOT Moyl mupuHoM 25-30 MM Juid 3alMCH KOPOTKHX
MIOJ3aT0JIOBKOB, KPAaTKUX 3aMEUaHH, BOIIPOCOB

- KaXkJas CTaHUIA TETpaau HYMEPYETCs,

- JJId  TOBBIMICHUSA YHUTACMOCTU 3allMCH  OCTABJIAIOT HHTEPBAJIbl MEKAY CTPOKaMH, a63aHaMI/I,
HOBYIO MBICJIb HAUMHAIOT C «KPACHOM» CTPOKH;
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- Opyd  KOHCIEKTHPOBAHMM IIHPOKO HCIOJIB3YIOT pA3IMYHbIC COKPAIIEHUS U yCIOBHBIC
3HaKH, HO HE B Yylep0 CMBICTy 3almMCaHHOrO. PeKOMeHAyeTcsi NpPUMEHSATh OOHIeyNOTpeOUTEIbHBIE
COKpAIIeHHUs, HapuMep: M.0. - MOXKET OBITh; TOC. - FOCYIapCTBEHHBIH; 1.0. - TOIKHO OBITh U T.1.

- He cJeyeT COKpallaTh UMEHA U Ha3BaHUS, KPOME OUCHb YACTO MOBTOPSIOMINXCS;

- B KOHCIIEKTE HE JOJKHO OBITh  MEXaHHUECKOTO IEpeNuChIBAaHMA  TEKCTa  0e3
MPOIYMBIBAHUSI €0 COJAEPXKAaHUS U CMBICIOBOro aHanm3a. @DopMoif HUTOrOBOrO KOHTPOJS  SIBIISETCS
muddepeHIpoBaHHbIH 3a4er. Lensio nuddepeHIpOBaHHOTO 3a4éra o JUCLUILTIHE
«buonorus»  sBIAETCS HpPOBEpPKa IOJYUYCHHBIX 3HAHUI  CTYJEHTOB MpPUOOPETEHHBIX B  IpoIecce
o0yueHUsI JTaHHOU MpeIMETHON 00JIacTH.

Hdus  jun ¢ OrpaHUUYCHHBIMH — BO3MOXKHOCTSIMH  37I0POBBSL  NPEIYCMOTpEHAa  OpraHU3alus
KOHCYJIBTALIUH C UCIIOIB30BAaHUEM 3JICKTPOHHOM MOYTEHI.

7. OHEHOYHBIE CPEACTBA IJIsI KOHTPOJIA YCIIEBAEMOCTH

7J1. IlacnopT ¢oH/Ia OLIEHOYHBIX CPECTB

No /i KonTponupyemsle pazaenst (TeMbl) YposeHnn HaunmenoBanue
JIUCHUTITHHEI YCBOEHUS OLIEHOUYHOI'O CPEJCTBA
Breaenne Xumuueckast opraHu3anus 1

1. KIIETKU IIpoBepka KOHCIIEKTOB,
YCTHBIH 0ompoc
Crpoenue u ¢pyHkuuu kietku. OoMeH 1 [IpoBepka KOHCTIEKTOB,
BEIIECTB U NIPEBPAILICHUE SHEPTUH B YCTHBIH 0mpoc, TECT
KIIETKE.
2.
JK¥3HEHHBII UK KIETKH ! HpOBeE’Ka KOTCHICKTOB,
3. YCTHBIH OIpOC, TECT
4 Pa3MHOXEHUE OpraHU3MOB. 1 IIpoBepka KOHCIIEKTOB,
WuauButyanbHOE pa3BUTUE OpraHu3Ma YCTHBIH oIpoc,
5 OCHOBBI y4€HUS O HACIEACTBEHHOCTH U 1 IIpoBepka KOHCIIEKTOB,
' HU3MEHYMBOCTH YCTHBIH ompoc
3aKOHOMEPHOCTU U3MEHUNBOCTU.OCHOBBI 1 IIpoBepka KOHCIIEKTOB,
6. CEJIEKLIUU PACTEHUH, JKUBOTHBIX U YCTHBIH 0Ipoc, TECT
MHKPOOPTaHU3MOB
[IpoucxoxaeHue 1 HayaIbHbIE TAIbBI 1 [IpoBepka KOHCTIEKTOB,
7. pas3BUTHS XU3HU Ha 3emie. Mcropus YCTHBIH 0ompoc
Pa3sBUTHS 3BOJIOIMOHHBIX HIEH
2. MukposBoJIIoLHs U MaKPOIBOJIIOLUS 1 IIpoBepka KOHCIIEKTOB,
YCTHBIH oIpoc,
1 IIpoBepka KOHCIIEKTOB,
9. AmnTtponorenes. UenoBeueckue pacsl. .
YCTHBIH ompoc
Okonorus — Hayka o 1,2 IIpoBepka KOHCIIEKTOB,
10. | B3aUMOOTHOILEHUSIX OPraHU3MOB MEKAY YCTHBI onpoc
co00i U OKpYXKarolel cpeaoit
Buocdepa — rimodanbHast 1,2 [IpoBepka KOHCIIEKTOB,
11. | sxocucrema.bruoctepa u geaoBek YCTHBIH ompoc
12, buonuka 1,2 HpOBeE)Ka KOHCIIEKTOB,
YCTHBIH ompoc
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7.2. Kputepuu oneHKH 3HAHUI

KoHTpoik ¥  oOLEHKa  pe3ylbTaTOB  OCBOCHMSA  Y4YCOHOH  JMUCHUIUIMHBI  OCYIIECTBISCTCS
MPENoJaBaTesieM B IPOLeCCce MPOBECHUS IPAKTUUECKUX 3aHITUI, TECTUPOBAHUSL.

Yerubnii  ompoc. @opMa  TEeKymero - KOHTpOJs,  IO3BOJAIONIAas  OLEHUTb  OCBOEHHE
JIEKIIUOHHOI'0 MaTepuania.

Kputepun onieHuBaHus yCTHOTO ONpoca:

- MOJTHOTA U MIPAaBIIBHOCTH OTBETA;

- CTENECHb OCO3HAHHOCTH, IOHUMAHHUS H3YIEHHOT0;

- SI3BIKOBOE O(pOPMIICHHE OTBETA.

IIpakruueckas pa6ora. CpeacTBO MPOBEPKUM YMEHUH IIPUMEHSTH IIOJIY4YEHHBIE 3HAHUS IO
3apaHee OIpEAEICHHONM METOAMKE JUIsl pelIeHus 3ajad WIM 3aJaHuil [0 MOy WIM JUCLHUIUIMHE
B 1I€JIOM.

Tecr. Cucrema CTaHAAPTU3UPOBAHHBIX 33aHUH, TI03BOJISIOIAS ABTOMAaTH3UPOBATh
Opoueaypy W3MEpeHHMs YpPOBHS 3HaHMM W yMeHuil  oOyuwaromerocs. TecT  OIEHHMBaercs IO
KOJINYECTBY NPaBUIBHBIX OTBETOB (He MeHee 50%).

Kpurtepuu onleHKH 3HaHMIi CTY/IGHTOB B L[eJ10M MO AUCHUIJIMHE:

3HaHUS  CTYACHTOB Ha  IPAaKTHYECKUX  3aHATHUAX  OLIEHHBAIOTCS  OTMETKAMU  «OTJIHYIHOM,
«XOPOILOY»,«YIOBIECTBOPUTEIILHOY» U «HEYIOBICTBOPUTEIHHOY.

OneHka «OTJIMYHO»  BBICTABISIETCS, KOTZA CTYAEHb IOKa3bIBaeT TINyOOKOE BCECTOPOHHEE
3HAHWE pas3fena JUCHUIUIMHBI, O00s3aTeNbHOM U JONONHUTEIBHOM JIUTEPAaTyphl, apryMEHTHPOBAHO U
JIOTMYECKH CTPOWHO HM3JaracT MaTepHal, MOXET MPHUMEHATh 3HAHMSA JUI1  aHajdu3a KOHKPETHBIX
CUTYyalUH.

OmeHka «XOpOIIO» CTAaBUTCA IpHU TBEPABIX 3HAHMAX pasfena JUCLHUINIMHBL, 00s3aTeIbHOIM
JUTEPaTypbl, 3HAKOMCTBE C  JIONOJHUTENBHON  JUTEpaTypod,  apryMEHTHPOBAHHOM  H3JI0XKEHHU
MaTeprana, yMeHUH MPUMEHUTH 3HAHUS JJIS aHAJIN3a KOHKPETHBIX CUTYAITHH.

OneHka  «yZOBJICTBOPUTEIBHO»  CTaBUTCS, KOTAAa CTYJEHT B  OCHOBHOM  3HAeT  pasjeln
JVICIUIIIMHBL, MOXKET ITPAKTUYECKH IPUMECHUTH CBOM 3HAHHS.

OneHka  «HCYAOBICTBOPUTEIBHO»  CTaBHTCS, KOTAA  CTYAGHT HE  OCBOWJI  OCHOBHOTO
COZICpKaHMS IIPEAMETAa U C1a00 3HAET M3Yy4aeMbIi pa3Jiell AUCIUILUINHEL.

OneHo4yHbIE CpEeACTBA A HWHBAIWAOB M JHI[ C OTPAHHYEHHBIMH BO3MOXHOCTSMH 37JOPOBBS
BBIOMPAIOTCS C yUETOM MX MHIUBHIYAIBHBIX ICUXO(MU3NUECKIX 0COOEHHOCTEH.

-IpH  HEOOXOJUMOCTH HHBAIUAAM M JHIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMU  3J0POBBS
IPEIOCTABISACTCS OTIOIHUTEIBHOE BPEMs I IOATOTOBKY OTBETA HA HK3aMEH€E,;

-IpH  TPOBEJCHUHM MPOLEAYPHl OLCHMBAHHUS pPE3yJNbTaTOB OOYYEHHS WHBAJIHJIOB M JIHI[ C
OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH ~ 3I0POBBSI  IPEAyCMaTPUBAETCSI  HCIOJIB30BAHHE  TEXHMYECKUX
CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIUBHUIYAIBHBIMH OCOOCHHOCTSIMH;

-IPH  HEOOXOMUMOCTH ISl OOYyYaloIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBSL |
MHBAJIUIOB MpPOLEAYpa OICHUBAHUS pE3yJIbTaTOB OOyYeHHs IO JUCHUIUIMHE MOXET TPOBOJUTHCS B
HECKOJIBKO JTAIlOB.

IIponenypa omeHUBaHUS  PE3yNbTaTOB OOY4YEHUS HHBAJIMJIOB M JIMI C  OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI 0  AWUCIUIUIMHE (Momy0) npeaycMaTpUBAcT IpPEI0CTaBICHHE
uHpopMaru B (opMax, AJANTHPOBAHHBIX K  OTPAaHHMUCHHUSAM HX  370POBbSI M BOCIPHUATHS
uHpopManuu:

J1s L ¢ HapyIIeHUSIMH 3pEHUS:

-B [IEYATHOH (hopMe YBEIMUCHHBIM MIPUDTOM,

-B (hopMe IEKTPOHHOTO TOKYMEHTA.

Jist UL ¢ HapyIICHUSIME CITyXa!

-B me4yaTtHo# (opme,

-B (hopMe IEKTPOHHOTO TOKYMEHTA.

J1s1 I ¢ HapyIICHUSIME OTIOPHO-/IBUTaTEIFHOTO alapara;
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- B IeyaTHOH dopme,
-B (popMe ICKTPOHHOTO JOKYMEHTA.

HaHHbIﬁ MEPCUCHb MOXKET OBITh KOHKPECTU3UPOBAH B 3aBHUCHMOCTH oT KOHTHHI'CHTA

00yJaronmxcs.
CTy)leHTI)I O65[3aHI)I CIaTb DJDK3aMEH B COOTBETCTBUU C paCHI/IcaHI/IeM nu y‘le6HLIM IIJIAHOM.
DK3aMeH 10 JUCLHUIUIAHE 3HAHUH,

mpeciiefyeT  LeNb c(hOpPMHUPOBAHHOCTh  TPeOYEMBIX

YMEHHH ¥ HaBBIKOB, pPabOTy CTyJAeHTa 3a KypC, MOIy4eHHE TEOPCTUYECKUX 3HAHMWH, UX TPOYHOCTS,

OLCHUTD

pasBUTHE TBOPYECKOTO  MBIIUICHHS, MNPHOOPETCHHE HABBIKOB  CaMOCTOSTEIBHOM  pabOThI, yMeHHE
NIPUMEHSATH TOJIYyYEHHBIE 3HAHW U1 PELICHUS IIPAKTUYECKUX 3a1ad.
dopma  @poBeneHUs ~ DK3aMEHa: yCTHO WIM NHCbMEHHO. Pe3ynbraT cpauud  9K3aMeHa

3aHOCUTCS IIPENOAABATENIEM B 9K3aMCHAIIMOHHYIO BEJOMOCTD U 3a4ECTHYIO KHIKKY.
Kputepuu BbICTaBIeHNs CTYIEHTY OLEHKU 110 3K3aMEHY:

OLICHKA «OTJINYHO» BBICTABIACTCS CTYACHTY, CCIM OTBET apryMCHTHUPOBAaH, OOOCHOBaH U

JaHa CaMOCTOATEC/IbHAsA OIICHKAa U3YUCHHOI'0 MaTepHraa,

OLICHKA «XOpOILO» CTAaBUTCS CTYIEHTY, €CIM OTBET apryMEHTHPOBaH, IMOCJIENOBaTeleH, HO
AOMMYIIEHbI HEKOTOPBHIC HETOYHOCTH,

OLICHKa «YOOBJIETBOPUTCIILHO» CTaBUTCA CTYACHTY, €Cclin OTBET SABJIACTCA HCIIOJTHBIM u
MMeeT CYIIECTBEHHbIE JIOTHYECKHUE HECOOTBETCTBHS;

OLIEHKAa  «HEY/IOBJETBOPUTENBHO» €CIM B OTBET€ OTCYTCTBYeT apryMeHTalus, Tema He
PacKphbITa.

7.3. OueHoYHBbIE CPpeACTBA JJISl MPOBeIeHNs TeKylleil aTTecTalun
Texymmuit KOHTPOJIb MPOBOAUTCS B (hopMe:

-(ppoHTAIBHBIH OIIpOC

-MHJUBUYaJIbHBIA YCTHBIN OIIPOC

-MUCbMEHHBIA KOHTPOJIb

-TCCTUPOBAHUC 10 TECOPETUICCKOMY MaTCpUaly

-npakTudeckas(fiaboparopHas) padbora

-3alyTa BbIIIOJITHCHHOI'O 3aJaHusl.

®opma [IpakTrueckuit IIpumepst
JInunble kauecTBa
aTTecTall 3HaHus VYMeHus OIIBIT OLICHOYHBIX
W (Bnagenue) CTyAenta CpEeICTB
VYceTHbIi Kontpons Orenka Ornenka Onenka KonTtponpHeie
(muceMme 3HaHUM 1o yMEHUs HaBBIKOB CHOocOOHOCTH BOIIPOCHI 1O
HHBIH) OTIPECNICHH pazinyaTh paboThI ¢ OTIEPATUBHO H TeMaM
onpoc BIM KOHKPETHBI JTUTEepaTypPHBIM Ka4eCTBECHHO MpHUJIaraloTcs
o mpobiemMam € TIOHATHSA Y UCTOYHHUKAMU OTBEYaTh Ha
TeMaM MOCTaBJICHHBIC
BOIIPOCHI
IIpaktny | KoHTpomns Onenka Onenka Onenka Tembl pabot
€CKue 3HAHUH 110 YMEHHS HaBbIKOB CHOCOOHOCTH K MIPHUJIATaloOTCS
(mabopar | ompenencHH pasianyaTh paboTsl ¢ CaMOCTOSTEIbHOM
OpHBIC) bIM KOHKPETHEI JIATEPATyPHBIM paboTe 1 aHaTN3y
paboThI mpobiemMam € TIOHATHSA Y UCTOYHHUKAMU JUTEPATYPHBIX
HUCTOYHHUKOB
TecTtupo Kontpons Orenka Ornenka Orenka Bomnpocst
BaHUE 3HAHUH 1O YMEHHSA HaBbIKOB CHOocOOHOCTH MIpHUJIaraloTCs
OTIpEeNICHH pazinyaTh JIOTUYECKOTO OTIEPATUBHO H
BIM KOHKPETHBI aHanusa u KauyeCTBEHHO
mpobiemMam € TIOHATHSA CUHTE3a MpH OTBEYaTh Ha

COITIOCTAaBJICHUU

IOCTaBJICHHEBIC

28




KOHKPETHBIX
HOHSITHN

BOIIPOCHI

7.4. OueHO4YHbIE Cpeacrsa 1Jisl IPpOBEACHUSA l'[pOMe?KyTO‘lHOﬁ arreCcraumu

[IpomesxyTouHast aTTecTanus

dopma [IpakTrueckuit Jluampie Tprvepst
3HaHus YmMenus KayecTBa OLIEHOYHBIX
aTTecTaluu OTIBIT (BJIAJIETh)
CTYJeHTa CPEJCTB
Hudsaver Kontpons Orenka Ornenka Onenka Bompocsr:
3HAHUS YMEHHS HaBBIKOB CHocoOHOCTH MpUJIArarT
0a30BbIX MMOHUMATh JIOTHYECKOTO rPaMOTHO H cst
MOJIOKEHHHA crienuaIbHy COTIOCTaBIICHHS YETKO
B o0Onactu 10 u u3Jlarath
SI3BIKO3HAHU TEPMHHOJIOT XapaKTEePUCTUK MaTepua
st HIO U 00BEKTOB
OreHka OreHka Onenka 3agaun
YMEHHSI HaBBIKOB CrocoOHOCTH MPUJIAratT
peuiath JIOTUYECKOTO rPaMOTHO H cst
THUIIOBBIE MBIIUICHUS TIPU YEeTKO
3aJlaud B pelIeHuN 3a1a4 u3JaraTh X0
obJsacTu B obslacTu peleHus
npodeccroH npoeccroHab 3a/1a4 B
QJIBHOM HOM obnactu
JESTETLHOCT JeSTETbHOCTH npoeccruoHan
u BHOU
JeSITeTbHOCTH
u
apryMEHTHPOB
aTh
pe3yIbTaThl

KoHTpOoJIb M O1leHKa Pe3yIbTaTOB OCBOCHUS 00I1€00pa30BaTENbHON AUCIMIUINHBI PACKPBIBAIOTCS

Yyepe3 TUCHUILNTHHAPHBIEC Pe3yIbTaThl, HAIPaBJIECHHbIC HA (DOPMHUPOBAHHE OOIINX U

podeccCHOHaTBHBIX KOMIETEHIUH 110 pa3iesiaM U TeMaM CoJep kaHus yueOHOro MaTepHraia

Oomasn Paznen/Tema Tun oneHoYHbIX MepONPUATHIH
KOMIIeTeHIH
|

Pazpea 1. Knerka - TectupoBanue
CTPYKTYPHO-
(pyHKHHOHANBHAS
eIUHMIIA ;KUBOI0

OK 02 buonorus kak Hayka. 3amonHeHue TaOMUIBI C OMHCAHUEM METOJIOB

OO01as

XapaKTEePUCTHKA KU3HU

MHUKPOCKOIIMPOBAHUS C MX JOCTOMHCTBAMU U
HEJ0CTaTKAMH.

3amonHenue Tabnuipl «Bkian y4eHsIX B pa3BUTHE
OHOTIOTHI»

3amonHeHue CPaBHUTEIBHON TaOIUIIBI CXOJICTBA U
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pa3anuguii )KUBOTO U HE KUBOT'O

OK 01 CtpyKTypHO- OneHuBaeMasi IUCKyCCHs 110 BOIIPOCAM JIEKIIUH
OK 02 (yHKIIMOHAbHAS IIpaxTuueckoe 3ansatue. IIpeacraBineHue yCTHBIX
OK 04 OopraHu3anus KJIeTok COOOIIeHHI ¢ Mpe3eHTalNeH, TOATOTOBICHHBIX 10
MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAaHHBIX
IpernojaBaTenem
OK 01 CtpykTypHO- DpOHTAIBHBIN OITPOC
OK 02 (YHKIMOHAIIBLHBIE Pa3paboTka rioccapust
(akTOpEI Pemenue 3anau Ha onpenenaeHue I0CIEJ0BATENBHOCTH
HACJIEICTBEHHOCTH HYKJICOTHJIOB, aMUHOKHUCIIOT B HOPME U B CIy4ae
HW3MEHEHMs T0CIIeI0BaTENbHOCTH HyKIeoTHn0B JTHK
OK 02 OOMeH BEIeCTB ®poHTaNBHBIN OMPOC
MpeBpalleHrue YHEPTUU 3armoHeHUe CPaBHUTEIBHOMN TaOINIIbI
B KJIETKE XapaKTEepPUCTHUK THUIIOB OOMEHA BEILIECCTB
OK 02 KuzHeHHBIN UK O6cyxeHue o BOIpocaM JIEKIIUU
OK 04 kieTku. Mutos. Meiio3
Pa3nesn 2. Ctpoenue u TectupoBanue
(pyHKIMM OpraHu3Ma
OK 02 Crpoenue opranusma OneHuBaemas IMCKyCCHs
OK 04
OK 02 DopMBI pa3MHOKEHUS ®poHTaIbHBII 0IpOC
OpraHU3MOB 3amonHeHUe TabIMIBI C KPATKOH XapaKTepUCTHKOMN U
npumepamu (GOpM Pa3MHOXKEHUS! OPTaHU3MOB
OK 02 OHTOTeHe3 pacTeHHi, Pewenue 3anay, onpoc
OK 04 JKUBOTHBIX U YEJIOBEKA
OK 02 3aKOHOMEpPHOCTH OpoHTaIBHBII 0NpOC
OK 04 HacJIEIOBaHUA Pemienue 3a7a4 Ha onpezesieHne BEPOSITHOCTH
BO3HMKHOBEHUS HACJICACTBCHHBIX ITPU3HAKOB MPU
MOHO-, TU-, IOJIUTUOPUTHOM U aHATH3UPYIOILEM
CKpEIIMBAaHUH, COCTaBJICHHE TEHOTHIINYECKUX CXEM
CKpEIINBaHUS
OK 01 CuemieHHoe Pemienue 3a7a4 Ha onpezeieHne BEPOSITHOCTH
OK 02 HaCJIEJJOBaHUE BO3HUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB IIPH
MIPU3HAKOB CIICTUIEHHOM HACJICIOBAHUH, COCTABIICHHUE
TCHOTUIMYECKHUX CXEM CKPEIMBAHUS
OK 01 3aKOHOMEPHOCTHU Pemienue 3anau Ha onpeneacHUe TUIIA MyTalUK [IPU
OK 02 HU3MEHYHUBOCTHU repenade HaclIeACTBEHHBIX IIPU3HAKOB, COCTABICHHE
OK 04 TEHOTUIINYECKUX CXEM CKPEIIMBAHNA
Pazpnen 3. Teopus
3BOJIIOLMH
OK 02 Ucropus @poHTaNBHBIN OMPOC
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OK 04

9BOJIIOLIMOHHOT'O YYCHUA.

Pa3paboTka rioccapusi TEpMHUHOB

MuxkposBostonus
OK 02 MaxkposBostonusi. OrneHuBaeMasi TUCKYCCHS: UCTIOIB30BAHUE
OK 04 BoznukHoBeHue u apryMeHTOB, OMOJIOTHYECKON TEPMHUHOJIOTHH H
pa3BUTHE XKU3HU Ha CHMBOJIKH IS I0KA3aTeNbCTBA POICTBA OPTaHI3MOB
3emie Pa3HBIX CUCTEMATUYECKHX TPYII
Pa3paboTka neHTHl BpeMeH! BOZHUKHOBEHHS U
Pa3BUTHS KU3HH Ha 3eMIe
OK 02 [Ipoucxoxnenue ®poHTaNBHBIN OMPOC
OK 04 YyeJoBeKa - Pa3paboTka neHTHI BpeMeHH MTPOUCXOKICHHS
aHTPOIIOTEHE3 YeJIoBeKa
Pazpnen 4. Dxonorus
OK 01 JKoJorHu4YecKue Omnpoc 1o 3KoNoTnYeckuM (HakTopam u cpeliaM KU3HU
OK 02 (aKTOPBI U CpeJIbl )KU3HU OpraHu3MOB
OK 07
OK 01 [Nonynauus, CocraBneHue cxeM KpyroBOopoTa BEIECTB, UCIOIb3Ys
OK 02 co0011EeCTBa, MaTepUaIbl JICKIIUH
OK 07 JKOCHCTEMBI Penienue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJIJaHMi 110 TIEPEHOCY BEIIECTBA U DHEPTUU B
9KOCHCTEMAX C COCTaBIIEHHE TPOPUIECKUX LIeTIeH 1
nUpaMui OMOMacChl M SHEPTHH
OK 01 buocdepa - rnodanpHas OuennBaeMast TUCKYCCHS
OK 02 3KOJIOrHY€eCcKasi CHCTEMA
OK 07
OK 01 Biusaue
OK 02 aHTPOIIOTEHHBIX
OK 04 (hakTopoB Ha buochepy
OK 07
OK 02 Bnusgnue conmanbpHO- OnennBaeMas TUCKYCCHS
OK 04 JKOJIOTHYECKHUX "BrusHue abnoTH4ecKux (pakTopoB Ha YeJIOBEKa
OK 07 (hakTOpOB Ha 37I0POBbE (HM3KHE U BBICOKHE TeMIlepaTyps)"”
YeJIoBeKa
Pa3nesn S. BuoJiorus B 3amuTa Kelica: IpeACTaBICHUE Pe3yJIbTaTOB PELICHUS
JKM3HU KelicoB (BBICTYIIICHHUE C TIPE3CHTAINECH )
OK 01 BbuorexHonoruu B )XU3HU Brimonnenue keiica Ha aHanu3 HHOOPMAIUK O
OK 02 KaXK0To HAYYHBIX JOCTH)KEHUSIX B 00JIaCTH TeHETUYECKIX
OK 04 TEXHOJIOTUH, KJIETOYHOW MHKEHEPUH, TTUILIEBBIX
K 1.2 OHOTEXHOJIOTHH (IO TpyMIIaM), IPeCTaBICHIE
pe3yNbTaTOB pellcHus KelcoB
OK 01 [TpomsbltuieHHas Brimonnenue keiica Ha aHainu3 HHOOPMAIUK O
OK 02 OMOTEXHOJIOTHSI Pa3BUTUH MIPOMBIIIUICHHOW OHOTEXHOJIOTHH (TI0
OK 04 rpymnmnam), IpeacTaBIeHUE Pe3yIbTaTOB PEIICHHs
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IIK 1.2 KENUCOB

7.4.1.11pumMepHbIe TECTOBBIE 3aJaHUS /sl IPOBEACHUSA TEKYIIEro
KOHTPOJIS

TemaTruyeckuii Tect mo reMe «CrpoeHune U PyHKIUHN KICTOK»

1 Bapuant
K xaxxgomy 3aiaHHI0 4aCTH A JaHO HECKOJIBKO O0TBETOB, U3 KOTOPBIX TOJLKO OJUH
BepHBLIil. BoiOepuTe BepHblii, 10 BalieMy MHEHHUI0, OTBeT.
Al Hayka, n3ydaromas KJIE€TKy Ha3bIBacTCs

1) . ®uznonorueit 3). AHatomueit
2) . Uuronorwueii 4). DmOpuomnoruei
A2 Kaxoli yueHblll yBUEI KJIETKY C IOMOILBIO CBOETO MUKpOCKona?
1) M. UIneitnen 3). P.T'yk
2) T. IIBann 4). P. Bupxos
A3 DnemeHTapHas OMOIOTHYECKas CUCTEMa, CIIOCOOHAs K CaMOOOHOBJICHHUIO, - 3TO
1) . Kitetounslit ieHTp 3). [ToakoxHast )KUpoBasi KJIeTIaTKa
2) . MeimedHoe BOJIOKHO cepia 4). IlpoBojsias TKaHb PACTCHUS
A4 K npokapuoTaM O0THOCSITCS
1) . Dnones 3). Kumeunas nanouka
2) HlaMnuHBEOH 4). Undyzopus-tydenpka
A5 OCHOBHBIM CBOHCTBOM ILTa3MaTHIECKOH MEMOpPAHBI SIBIISETCS
1) . [TonHas MpOHUIIAEMOCTH 3). M3buparenbpHas MPOHUIIAEMOCTb
2) . [lomHas HEMPOHUIIAEMOCTH 4). Nz0upatenpHasi MONTYIPOHHUIIAEMOCTh
A6 Kaxoli Buzi TpaHCIIOPTA B KIETKY UJET C 3aTpaToil SHEPruu
1) . duddysus 3) . IlunommTo3
2) . Ocmoc 4) . TpancopT HOHOB
A7 BHyTpeHH:s ONy>)KUJKas Cpeia KIETKH - 3TO
1) . Hykneomnasma 3) . llurockener
2) . Bakyonb 4) . lluronnazma

A8 Ha kakoM pHuCyHKe H300pa’keHa MUTOXOHAPHS

A9 B pubocomax B OTIMYHE OT JTU30COM IPOUCXOTUT

1) . Cunre3 yrieBoaoB 3) . OkucieHrne HyKIEMHOBBIX KUCIOT
2) Cunte3 OCNIKOB 4) . CHHTE3 JIUIUI0B U YTIICBOOB
A10 Kakoiil opranousi IpUHUMAET y4acTHE JEJICHUH KIIETKH
1) . llurockener 4) KneTo4Hsli IIEHTP
2) . Llentpuons 5) . Bakyounb
All TanmouaHslit HA60P XPOMOCOM HMEIOT
1). XKupoBbie Ki1eTKu 3). KneTku CIIOHHBIX JKeJle3 YeJI0OBEeKa
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2). CriopaHruu nucra 4). Sliiuexnerku royost U BOpoObs
A12 B cocTaB XpoMOCOMBI BXOJIST

1) JHK u 6emnox 3). PHK u Genok
2) JHK u PHK 4). benok u ATD
A13 I'maBHBIM CTPYKTYpHBIM KOMIIOHEHTOM s1Ipa SIBIISETCS
1) . XpoMocoMmsl 3) . SAapsimku
2) . Pubocomsl 4) . Hykxneoruiazma
A14 I'puOHast KeTKa, Kak U KJIeTKa OakTepuit
1) He umeert simepHOit 000104KH 3) . He umeer xoporiactos
2) NmeeT omHOKIIETOUHOE CTpOCHHUE Tena 4) . FiMeeT HEeKJIeTOUHBIA MUIICTHA

3ajaHus ¢ MHOKECTBEHHbIMU BAPHMAHTAMY OTBETOB: HA COOTBETCTBHE U BHIGOP 3
BEPHBbIX 0TBETOB
B1 YcraHoBuTe COOTBETCTBHE MEXKIy OCOOCHHOCTSMU CTPOCHUS, PYHKIUEH U OPraHOUIOM

KIICTKH

Oco0eHHOCTH CTpOCHHUS, GYHKIIUN Opranonn

A) . PaznuuaroT MeMOpaHbI TTIaIKHE U MEPOXOBAThIE 1). Kommiexc [Nombmxu

B). O0OpasytoT ceTh pa3BETBICHHBIX KAHAJIOB U MOJIOCTEH 2). JIIC

B) . OO6pa3yroT yruionieHHbIe IIUCTEPHBI U BaKyOJIH

I'). YuacTByeT B cuHTE3€ OCIIKOB, )KUPOB

). ®opMUPYIOT JIN30COMBI

A b B r n

Bri0epuTe TpH BepHBIX 0TBETA U3 HIECTH

B2 JlaliTe xapakT€pUCTUKY XJIopoIIacTaM?

1) . CocTouT U3 MIOCKUX LUCTEPH 4). Conepsxut cBoro Moiaexyry JHK

2) . Imeer onHOMEMOpaHHOE CTPOCHHE 5). YuactByioT B cunTe3e ATD

3) . UmeeT nByMeMOpaHHOE CTPOCHUE 6). Ha rpanax pacnonaraetcs
XJIOPOGhHILT

B3 Yem pactuTenbHas KJIETKa OTIMYACTCS OT )KUBOTHOU KIETKU?

1) . Hmeer BakyoJIHb C KJICTOUHBIM COKOM

2) . KnerouHas CTEGHKA OTCYTCTBYET

3) . Cnocob nuraHus aBTOTPOGHEII

4) . VmeeT KICTOYHBIN LIEHTP

5) . HmMeer XIOpOILTACTHI C XJIOPODHILUIOM
6) . Cnocob nuranus reTepoTpodHBIH
3ajaHusi co CBOOOAHBIM OTBETOM:

JHaiite cBOOOHBIN pa3BEepPHYTHINM OTBET Ha BOMIPOC.

C1 Kakoe 3HaueHue a1t GOPMHUPOBAHHS HAYIHOTO MUPOBO33PEHHSI MMETIO CO3aHuUe
KJIETOUHOH Teopun?

C2 Kakas B3aumocBs3b cymectByeT Mexay JIIC, kommiekcoM Ionpaku u nuzocomamu?

C3 Kakoe npeuMyIecTBo 1aeT KIETOYHOE CTPOECHUE KUBBIM OpraHu3MaM?

C4 Haiigurte omumOKY B IPUBEICHHOM TEKCTE. YKaKUTE HOMepa MPEJIOKEHUI, B KOTOPBIX
CHIeNaHBbl OMNOKY, UCIIPABLTE UX.

1. BakTepun rHHEHHS OTHOCST K DYKapUOTHUECKUM OpraHu3Mam. 2). OHU BBIIOJIHSIOT B
IIPUPOJIE CAHUTAPHYIO POJIb, T.K. MUHEPATU3YIOT OPraHU4eCcKUe BeIecTB. 3). OTa rpynmna oakTepuit
BCTYMAeT B CUMOMOTHUYECKYIO CBSI3b C KOPHSIMU HEKOTOPBIX pacTeHuil. 4). K GakTepusam Taxxke
OTHOCST IpocTteiinux. 5). B GaronpusTHeIX yCIOBUSIX OaKTEPHH PA3MHOMXKAIOTCS MIPSIMBIM
JEJICHUEM KIIETKH.

2 BapHaHT
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K xaxxgomy 3aaHMI0 4acTH A JaHO HECKOJIBKO 0TBETOB, U3 KOTOPBIX TOJIBKO OJUH
BepHBLIil. BoiOepuTe BepHblii, 10 BalieMy MHEHHUI0, OTBeT.

A1l Iutomnorus - 3T0 HayKa, U3y4aroas
1) . TxaHeBbIH ypoBEHb OPraHU3ALNH KHUBOI MaTCPHU
2) . OpraHusMeHHBII ypOBEHb OpPraHU3AIUU KUBON MaTCpUH
3) . Kuerounslit ypoBeHb OpraHU3aIMU )KUBON MaTCPUH
4) MonekynspHBI YPOBEHb OpTraHU3aIIH ) KUBOW MaTepuu
A2 CoznaTensMu KJIETOUHOM TE€OPUH SBISIOTCS?
1) . Y. JapBuH u A. Younnec 3). P.T'yku H. I'pro
2).I'. Mennens u T. Mopran 4). T. llIsanu u M. llIneiinen
A3 DnemeHTapHas OHOIOrHYecKas CUCTeMa, 00JIajarolas ClIOCOOHOCTHIO TTOICPKUBATh
MOCTOSIHCTBO CBOETO XUMHYECKOI'0 COCTaBa, 3TO

1) . MblIe4HOE BOJIOKHO 3) . FopMOH MIUTOBUIHOH JKENE3bI
2) . Anmapar ['onbmxu 4) . MexXKIIeTOYHOE BEIIEeCTBO
A4 K npokapuoTaM He OTHOCSTCS
1) . HuanoGaxTepuu 3) . Kunieunas nanoyka
2) . KimybenbKkoBbIe OakTepuu 4) . Yenosex pa3yMHBIii
A5 TTnazmaTtuueckas MeMOpaHa COCTOUT U3 MOJICKYJT
1) . JIunuos 3) . JlunmuaoB, GETKOB U YrIEBOIOB
2) . JlununoB u 6enKoB 4) . benkos
A6 TpaHCIOPT B KJIETKY TBEP/bIX BEILECTB HAa3bIBACTCS
1) . Auddysus 3) . lurouuTO3
2) ®aronuro3 4) . Ocmoc
A7 lluronna3Ma BBIIOTHSACT QyHKIUU
1) . OGecnieunBaet Typrop 3) . YuacTByeT B yJjaJIcHUH BELIECTB
2) . BeImonHSET 3aIUTHYO (QYHKIUIO 4) . MecTo Hax0XJICHUSI OPTaHOH OB
KJIETKU

A8 Ha kakoM puUCyHKe H300paskeHa XJIOPOIIacT

A9 MUTOXOHAPHUH B KIIETKE BBIOTHSIOT (YHKIIUIO
1) . OxucieHusi OpraHMYECKUX BEUIECTB 0 HEOPTaHMUECKUX
2) . XpaHeHus U nepegauy HaclIeICTBEHHON HH(pOpMaIIH
3) . Tpancnopra OpraHU4eCKUX U HEOPTaHUYECKUX BEIECTB
4) . OOpazoBaHusl OPraHUYECKUX BEIISCTB U3 HEOPTraHUYECKUX C HCIIOIb30BAaHHEM CBETA
A10 B mm3ocomax, B OTIHYHE OT PHOOCOM IPOUCXOTUT
1) . Cunre3 yriieBoJ0B 3). PacmienyieHre NUTAaTENbHBIX BEIIECTB
2) . Cunte3 OenkoB 4). CuHTE3 TUIHJIOB U YTIIEBO0B
All OnrHakoBBI HAOOP XPOMOCOM XapaKTePeH IS
1) . KneTtok KOpHS IIBETKOBOTO PacTCHHUS
2) . KopHEBBIX BOIOCKOB
3) . Kuerok ¢poToCHHTE3UPYIONICH TKAHH JTUCTa
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4). TameT Mxa
A12 MecTo coeauHEHUs XpOMaTH]] B XPOMOCOME Ha3bIBACTCS

1) . Hentpuonb 3). XpoMaTuH
2) . Llentpomepa 4). Hykneoun
A13 SIapbIlIKK y4acTBYIOT
1) .B cunrese 6enkoB 3). B yaBoenun xpomocom
2) B cuntese p-PHK 4) B XpaHeHHH U Tepeiadye HaClIeACTBEHHON
uHpOpMAaIU
Al4 Otrnauuue )KUBOTHOM KIIETKU OT PACTUTENBHOM 3aK/II0UaeTcs B
I. Hanuune kineTouHoi 060JI0UKY U3 HEILTION03bI
2. Hanuune B nuTomniasme KIETOYHOTO LIEHTPA
3. Hanuune nnactug
4. Hanuuue Bakyoneil, 3amoIHEHHBIX KIETOYHBIM COKOM

3agaHus ¢ MHOKeCTBEHHBIMH BAPUAHTAMH OTBETOB: HA COOTBETCTBUE H BLIOOp 3
BEePHBIX 0TBETOB
B1 YcraHoBHTE COOTBETCTBHE MEXYy OCOOCHHOCTSIMU CTPOCHHS, (QYHKIMEH U OPraHOMIOM KIIETKU

Oco0eHHOCTH CTpOeHHUS, PYHKIIUN Opranoun
A) . CoepXUT MUTMEHT XJIOPOQHILT 1). MuTtoxoHIpHst
B). OcyecTBiser s3HepreTHuecKkuii 0OMEH B KJIETKE 2). Xnopormact

B) . OcymecTBiser npouecc pOTOCHHTE3A
I'). BuyTpenHsist MeMOpaHa 00pa3yeT CKIaAKH - KPUCTHI
). OcHoBHast pyHKUUS - cuaTe3 ATD

A b B r .

BriGepuTe TpH BepHBIX 0TBETA U3 LIECTH

B2 JlaliTe xapakTepUCTUKY KOMIUIEKCY I oabaxku
1) . CocrouT U3 ceTH KaHAJIOB U TOJOCTEH
2) . CocTouT U3 IIUCTEPH U Iy3bIPHKOB
3) . OO6pa3yroTcs JU30COMBI
4) . YuyacTByeT B yIIaKOBKE BEIIECTB
5) YuactByer B cunTe3e ATO
6) . YdacTByeT B cHHTe3€ OesKa
B3 Bribepute Tpu npu3HaKa IpOKapUOTHIECKON KIETKU?
1) . Hwmeercs sapo
2) . KneroyHas cTeHKa MpecTaBlIeHa MypPEHHOM HIH HEKTHHOM
3) . HacnezacTBeHHBIH anmapar pacmoiaraeTcs B IUTOIIa3Me KIETKU
4) NmeeT KIIETOYHBIN IIEHTP
5) . MMeer XJI0pOMIacThl ¢ XJIOPOGHILIOM
6) . B nuromnasme pacnonararoTcst puoOCOMBI

3anaHus co CBOOOAHBIM OTBETOM:

Haiite cBOOOIHBIN pa3BEepPHYTHINM OTBET Ha BOMIPOC.
Cl TIIpoanamu3upyiTe pHUCYHOK, Ha KOTOPOM H300paKEHBl pPAa3NIUYHBIE OYKAPUOTHYECKHE KIETKU.
O uem Bam roBoput npeanoxeHHas B HeM HH(popManus?
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C2 O6m1as Mmacca MUTOXOH/IPUI 110 OTHOUIEHHUIO K Macce KIETOK PAa3IMYHBIX OPTaHOB KPBICHI
COCTaBJIsIeT B IOJDKETYJOUHOH xenese - 7,9%, B neuenu - 18,4%, B cepaue - 35,8%. [louemy B
KIIETKaX ATUX OPraHOB Pa3JIMYHOE COAEPKAHUE MUTOXOHAPUN?

C3 CpaBHuTe Mexay co00il OHOKIETOUHBIA U MHOTOKJIETOUHBIA oprann3M. KTo U3 HuX umeer
MIPEUMYILECTBO U B UEM OHO BBIpa)kaeTcs?

C4 Haiigute omuOKY B IPUBEJICHHOM TEKCTE. YKaKUTE HOMepa MPEJIOKEHUI, B KOTOPBIX
cJienaHbl OIIMOKH, UCTIPABbTE UX.

1). Bee OakTepuu 1o criocoOy MUTaHUS SBISIOTCS reTepoTpodamu. 2). A30ThHUKCUpYIOmTe
OakTepuu 00ecreunBalOT THUEHHE MEPTBBIX OPraHUYECKUX BellecTB B nouse. 3). K rpymme
a30T(PUKCATOPOB OTHOCAT KIIyOSHBKOBBIX OakTepuil. 4). BoOOBBIe pacTeHHs 3a CYET MOCTYMAIOLINX
B UX KJIETKY CBSI3aHHOT'O a30Ta CUHTE3UPYIOT Oelok. 5). I'pynma campoTpodHbIX 6akTepuit
UCIIOJIB3YIOT AJISl METa00IM3Ma 3HEPTHIO OT OKUCIICHHUS HEOPTAHUUECKUX COeTUHEHUH,
MOCTYHAIONINX B KJICTKU U3 CPEJIBL.

OTBeTHI HA TeCThI

1 Bapuant
Yacts A
Al A2 A3 A4 A5 A6 A7
2 3 2 3 4 4 4
A8 A9 A10 All Al2 Al3 Al4
3 2 4 4 1 1 3
Yacts B
B1 B2 B3
22121 346 135
Yacts C
Cl. KnerouHas Teopuss - CBHIAETENBCTBO TOTO, YTO PpACTEHUS M IKUBOTHBIE HMEIOT CIHHOE

npoucxoxaeHue. Kietounas Teopust TOCTyXHJIa OJHOM M3 TPENNOCBUIOK BO3HUKHOBEHHUS TEOPHUH
spommonuu Y. JlapBuna.

C2. CunresupoBanHsle Ha MeMmOpanax OIIC Oenku. Ilommucaxapuabl, >KHpBI TpPAaHCIOPTHPYIOTCS K
KoMmIiekcy  [ONbIKM, KOHACHCHUPYIOTCS BHYTPH €r0  CTPYKTyp M «YIAaKOBBIBAIOTCS» B  BHIE
CeKpeTa, TOTOBOTO K BBIIGNEHHIO. 37ech k€ (OPMHUPYIOTCS M JIM30COMBI, y4YacTBYIOUIHE BO
BHYTPHKJICTOUYHOM IUIIEBAPCHUN.

C3. Kaxxaas KiIeTKa BBIIONHACT OTACTbHYIO (DYHKIUIO U IPU MOBPEXICHUH OHON KICTKH- IPYTUX

3TOT IIPOIIECC HE 3aTParuBaeT U (PYHKIIMOHUPOBAHHE KIETOK HE MIPEKpalaeTcs.

C4. 1). baktepun oTHOCATCS K IPOKAPHOTUIECKUM OpraHu3Ma. 3) D1a rpymnmna 6akTepun He

BCTYHAeT B CUMOMOTHUYECKYIO CBSI3b C KOPHAMH HEKOTOPBIX PACTCHUIL, 3Ta CBOMCTBO XapaKTEPHO
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JUIA KITyOeHBKOBBIX (a3oThukcupyromumx) 6akrepuit. 4) [IpocTeiine opraHu3Mbl OTHOCSATCS K
OJTHOKJIETOYHBIM OpraHU3MaM.

2 BapuaHT
Yacte A
Al A2 A3 A4 A5 A6 A7
3 4 1 4 2 2 4
A8 A9 Al10 All Al2 Al3 Al4
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacts C

Cl. Ha paHHOM pHCYHKE H300paXCHBl pPAa3IUUHBIC 3YKapUOTHUCCKHE KJICTKH KaK OJHOKJICTOYHBIX,
TaK M MHOTOKJICTOUHBIX PpAacTeHHH M JKUBOTHBIX. THNHYHOW KJIETKH B TIPUPOAE HE CYIIECTBYET, HO
BCE DJYKapUOTHYECKHE KJIETKM TOMOJIOTHYHBI, M y THICSY PA3IMYHBIX THUIOB KICTOK MOXHO
BBIJICTIUTE OOIIME depThl CTpoeHMs. Kaxnmas KIeTka COCTOMT U3 HEPa3phIBHO CBA3aHHBIX MEXIY
co0oi1 yacTeil: ma3MaTu4eckoi MeMOpaHs, sSiApa U IUTOIUIA3MBI C OPraHOUAAMH.

C2. Pa3HOoe KOJIMYECTBO MHUTOXOHJPHI B KJIETKax CBsA3aHO ¢ KomudecTBoM sHeprun AT®, koropoe
3aTpauMBaeTCs Ha BBHIIOJIHEHHE OpraHoM pa0otTel. Mcxons M3 aHamu3a JaHHBIX MOXHO —CJeaTh
BBIBOJI, YTO OOJIbIIast pabOTa BEINOIHSIETCS CEPLEM.

C3. OnHOKNETOYHBIM  OpraHM3M  HCHOJHSET BCe  (DYHKIMM, MPUCYIIHE  LEIOMY  OpraHHU3MYy.
IlosTomy  rubHeT  KIeTKa-THOHET BECh  OpraHuU3M. Y  MHOTOKJICTOYHOTO  OpraHM3Ma  KIJIETKU
CIELHUATU3UPOBAaHBl 10 CBOMM  (YHKIMSIM M THOEIb KIETKM HE BBI3BIBACT THOENM  LIENOro
OpraHusMma.

C4. 1). [Insa 6akrepuil xapakTepHbI HE TOJIBKO TeTEPOTPOQHBINA, HO ABTOTPO(HBIH CIIOCOOBI

MUTaHUH. 2) A30T(huKCHpyole 6aKTepuH ABISIIOTCS cuMOrnoHTaMu. 5) CanpoTrpodHble 6akTepun

SIBIISIFOTCS TeTepOTpodamMu, a He aBTOTPohaMH.

7.4.2. IlpuMepHBIe BONPOCHI /15 IPOBEACHUS] IPOMEKYTOYHOM aTTecCTaluu
(duddepennupoBaHHblii 3a4eT)

Bomnpocs! k nuddepernnporanHomMy 3auety (1 cemectp)

1. Ponp Guosoruyeckux TeOopui, uaei, rumnore3 B JOPMUPOBAHUH €CTECTBEHHOHAYYHON
KapTHUHBI MUDA.
2. CymHOCTb )XKM3HHU U CBOWCTBA XKHUBOTO.
3. YpoBHM OpraHu3alyy KU3HU.
4. Xumunueckuit cocta kietku. Heopranmueckue Bemectsa. OpraHndyeckue BelecTBa.
JIMmu Bl ¥ YTIIEBOIBL.
5. Opranuudeckue BeliecTBa kieTku. benku. HykiienHoBble KUCIOTHI.
6. Opranouns! kietku sykapuot: DIIC, kneTounas memOpana, anmapar [ obKu,
JIN30COMBI, MUTOXOHJIPHH, ILTACTHUIBL.
7. Knerounoe siapo: siiepHast 000J104Ka, SIAEPHBIN COK, SAPBIIIKO, XPOMAaTHH
8. XpomocoMmsl. Sapo 00s13aTeNbHBIN KOMIOHEHT KIETOK DYKapHUOT.
9. Ctpoenue U QyHKIIUU XPOMOCOM. 3HAYCHHE TTOCTOSTHCTBA YMCIIa U JOPMBI XPOMOCOM B
KJIETKAaX.
10. ITpoxapuoTHyecKas KJIETKa.
11. PasmHOX€EHNE Ba)KHEHIIIEE CBOWCTBO XKUBBIX OPraHU3MOB.
12. ITonoBoe u Gecronioe pa3MHOKEHHE.
13. Meiio3. O6pa3oBaHHeE IOJIOBBIX KIETOK U OIIOOTBOPEHHE.
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14. DMOpHOHANBHBIN dTanm oHTOreHe3a. OCHOBHBIE CTaJAUN AIMOPHOHATEHOTO PA3BUTHA.
15. 'eneTukaHayka 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTU U U3MEHUYUBOCTH OPraHU3MOB.
I''Mennens 0OCHOBOIONIOKHUK T€HETUKU
16. 3akoHbI reHeTHKH, ycTaHOBIeHHBIE [.Menaenem. MoHorubpumHoe
17. AurubpuaHoe CKpeIuBaHue
18. XpoMocomHas TeopHsl HaCIeCTBEHHOCTU. B3aumoeiicTBue reHoB.
19. I'eneruka nosna. CrensieHHoe ¢ MOJI0M HacleI0BaHUE.
20. 3HayeHue reHETHUKH IS CEJIEKIMU U MeIUIMHbBL. HacneacTBennbie 00IE3HN YET0BEKa,
UX IPUYUHBI U IPO(UIAKTHKA.
21. Konuennus BUAa,ero KpUTEPUU.
22. Tlonmynsauus—cTpyKTypHas €IMHUIIA BUAA U 3BOIIOLHH.
23. JIBWKYIIME CUIIBbI SBOJIIOLIHH.
24. CuHTeTHyecKas TeOpHs HBOJIIOIHH.
25. MukposBoJtoLys.
26. CoBpeMeHHBIE NIpecTaBIeHUs 0 BUunooopasosanun (C.C.UerBepukos, 1.1.
[[ImanbrayseH).
27. MakpoaBomronus. Jloka3aTenbCcTBa 3BONIOLNN.
28. CoxpaHeHHe OMOJIOTHYECKOr0 MHOT000pa3us Kak OCHOBA YCTOMUMBOCTH Ouochepsl U
HPOTPECCUBHOTO €€ PA3BUTHAL.
29. IlpuunHbl BEIMUpaHMs BUJOB.
30. OcHOBHBIE HAMIPABICHUSIBOJIOIIMOHHOTO IIPOrpecca.
31. Buonoruyeckwuii mporpecc u OUOIOTNYECKUN perpecc.
32 . Skonorus kak Hayka. OCHOBHBIC 3aKOHBI SKOJIOTHH

7.4.3.1lpumepHbIe TECTOBbIE 3aJaHUS JJIA IPOBEACHUS
Au(pPpepeHIMPOBAHHOIO 3a4éTa

Yacte 1 (3aganus Al -A 13)

A 1. Ilpu napTeHoreHese opraHusM pa3BUBAETCs U3:
1.3uroTH
2. HEoIU10J OTBOPEHHOM SANUIEKIETKH
3. COMaTHYECKOH KJIETKU
4. BereTaTUBHOM KJIETKH
A 2. O6pa3oBaHue U3 OJHOM MaTEPUHCKOM KJICTKH YETHIPEX KIIETOK C TaIUIOUIHBIM HA0OpOM
XPOMOCOM XapaKTEpHO AJIS IpoIiecca:
1. MuTo3a
2. meilo3a
3. napoOienus
4. onnogoTBOpEHUs
A 3. Opranu3Msl, KOTOPBIM Ul HOPMAJIBHOH JIESITENbHOCTH HEOOXOJUMO HAINYUE KUCIOPO/ia B
cpesie oOUTaHMsl, HA3bIBAKOT:
1. aspobamu
2. aHa’pobamu
3. rereporpodamu
4. aBTroTpOothamu
A 4. Xpomatuasl - 3T0:
1. 1Be CyOBETMHUIIBI XPOMOCOMBI ISTISIIIEHCS KIISTKH
2. y4aCTKU XPOMOCOMBI B HEJIENIAIIEHCS KIIETKE
3. xonbueBble Mosekyisl JJHK
4. nBe nenu ogHoi monexynsl JJHK
A 5. Konsloranust XpoMocoM XapakTepHa JUIs mpoliecca
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1 .omogoTBOpEHUS
. ipodaza BTOPOTO JIEICHUS Meio3a
. MHUTO3
. ipodasza mepBoro JeneHus MeHo3a
7. Ilpu cKpelMBaHUU T€TEPO3UTOTHI C TOMO3UTOTOM 10JIsI TOMO3UTOT B IOTOMCTBE COCTaBUT
.0%
25%
. 50%
100%
9. MyTanMoHHasi K3MEHYUBOCTh, B OTIIMYHE OT MOJU(PUKAITTOHHOM:
. HOCUT 00paTHUMBIH XapakTep
. TIepeiaeTcs o HaCJIEACTBY
. HOCHUT MaccCOBBIH XapakTep
. HE CBsI3aHa C UBMEHEHUSIMH XPOMOCOM.
10. I'ie pacronoxeHsl XJIOPOILUIACTHI B KJIETKaX XBOU €U
B s1ipe
. B KJIETOYHOI CTEHKe
. B IIUTOILIa3Me
. B BaKyoJIsIX
11. Kakas u3MEeHUYMBOCTH 00ECTIEYHBAET IBOJIOILMIO OPTaHIU3MOB
. Mo (pUKAIIMOHHAS, TPYIITIOBAS
. BO3pacTHas
. TEHOTUNHYECKAasl, UHIAUBUYaJbHAs

AWN LB AON RO RO LA WD

. Teorpaduueckas

A 12. . I'puOsl omsiTa, MUTAIONIHECS MEPTBBIMU OPraHUYECKUMH OCTATKAMH ITHEH, TTOBAJICHHBIX
JIEpEBBEB, OTHOCSITCS K TPyTIIIe

. carpoTpo¢oB

. TIapa3HuTOB

. aBTOTpOoB

. CUMOHOHTOB

13. OpranoreHnes B Xo/i¢ SMOPHOHATFHOTO Pa3BUTHS IPUBOAUT K 00pa30BaHUIO
.3apOJABIIICBLIX JIUCTOB

. TPEXCIOMHOTO 3apoJIbIIIa

. ABYCJIOMHOI'O 3apOAbIIla

. CHCTEM OpTaHOB 3apO/IbIIIIa

AW AW

Yacts 2. B 3aganusax Bl - B2 BeiOepute Tpu BEepHBIX OTBETA U3 IIECTH.

B 1. CxoxACTBO KJICTOK )KUBOTHBIX U OaKTEPHH COCTOHUT B TOM, YTO OHU HUMEIOT
1. OdopmneHHOE AAPO

2. lluromnazmy

3. Muroxospuu

4. IlnazMaTu4eckyro MeMOpaHy

5. I'nukokanukc

6. Pubocomsr

B 2. Yewm 3urora ornuvaercs OT raMeThl

1. comepkuT NBOMHOI HAOOP XPOMOCOM

. COAEP>KUT OJMHAPHBINA HAOOP XPOMOCOM

. oOpasyercs B pe3yJIbTaTe OILIOAOTBOPEHHUS

. obOpazyercs myTéM Mmeiio3a

. SIBJII€TCS IEPBOM KJIIETKOM HOBOI'O OpraHu3Ma

. TIPEJICTaBJISACT CHENUATU3UPOBAHHYIO KJIETKY AJIS TOJIOBOTO PA3MHOXKEHUS

[ Y, T SOSN8
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Yacts 3(C1-C2)

Cl1. B uém nposiBisieTcsa CXOACTBO U Pa3Inuue MUTO3a U MeH03a.
C2. B uéM cX0ACTBO U OTINYUE IIPOKAPUOTUIECKON U JyKapUOTUIECKON KIIETOK.
Yacts 1 (aganus Al -A 10)

A 1. Cpen 1 epedncCIIeHHBIX IPUMEPOB apoMOP(HO30M SIBISETCS

1. [Tnockas ¢opma Tena y ckara
2. IToxpoBUTENLCTBEHHAS OKPACKa Y Ky3HEUHKa
3. UYeTrblpexkaMepHOE CEpALE Y IITHIL
4. Penykuus nuineBapuTeNbHOM CUCTEMBI Y IAPa3UTUUECKUX YEpBEi
A 2. buonorudeckast 3BOJIFOLHNS - 3TO IPOLECC
1. WuauBuyansHOro pa3BUTHs OPraHU3Ma
2. HcTopuueckoro pa3BuTHs OpraHMueCKOro Mupa
3. OMOPHOHATIBHOTO PA3BUTHSI OPTaHU3MA
4. VYiTyumieHus U cO3AaHHUsI HOBBIX COPTOB PACTEHHUH U NMOPOJI dKHUBOTHBIX

A 3.B oTBeT Ha YBCJIIMYCHUE YUCIICHHOCTU MOITYJIANNHA KEPTB B MOIMYJIANNNA XUIITHUKOB

MIPOUCXOAUT
1. YBenuueHue Ynciia HOBOPOXKAECHHBIX 0cO0CH

2. YMEHbIIIEHHE YUCIIa TTOJI0BO3PENBIX 0cO0eH

3. YBenuueHne yncia KeHCKUX ocobeit

4. YMEHBIIIEHHE YHCIIA MY>KCKUX 0CO0CH

A 4 K nmpuyrHaM 3KOJIOTHYECKOTO KPU3HCa B COBPEMEHHYIO SMIOXY HE OTHOCUTCS
1. PannonanbHOE TPUPOIONOIB30BAHNE

2. CTpouTensCTBO TUIOTHH Ha peKax

3. CenbCKOX03sICTBEHHAS I TEIbHOCTh YeI0BeKa

4. IIpoMblluIeHHAs 1EATENBHOCTD YEI0BEKa

A 5.0npeneneHHbI HAOOP XPOMOCOM Yy 0COOEH OHOTO BHJIA CUUTAIOT KPUTEPUEM
1. PU3NOIOrMYECKUM

2. Mopdonormueckum

3. I" enernueckum

4. buoxummaeckum

A 6. OT60p 0Cc00€H C YKIOHAIOMMMUCS OT CPEIHECH BENNYHUHBI IPU3HAKAMH HA3BIBAIOT
JBrxyuum
MeTtoanueckum
Cra0min3upyronmm
MaccoBsiM
7. OCHOBY €CTECTBEHHOT'0 0TOOpPA COCTABISACT
MyTanuoHHBIH Ipolece
BunoobpazoBanue
buonorunyeckuit nporpecc
OtHocuTenbHAS TPUCIIOCOOIEHHOCTD
8. Ha xakoM 3Tare »BOITIONNH YeJIOBEKA BEAYIIYIO POJIb UTPAIH COLUATIBHBIC (PaKTOPHI
JpeBHelmux nonen
JpeBHux moxaei
Heannepranbues
KpomanboHues
9. Bunosas cTpykTypa OHOTeoleH03a Jieca XapaKTepU3yeTcs
SIpyCHBIM pacroNoXeHUEM KUBOTHBIX
YucnoM 3KOJIOTHYeCKUX HUII

N Tl Al i

PaCHpCHeHCHI/IeM OpraHn3MoOB B TOPHU30HTAx Jjiecca
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4. MHuoroo6pasueM OOUTAIOIINX B HEM OpraHU3MOB
A10. buoreoneHo3 cCUUTaIOT OTKPBITON CUCTEMOM, TaK KaK B HEM IIOCTOSHHO ITPOUCXOAUT

I. IIpurox 3Hepruu
2. Camoperysius
3. Kpyrosoport Bemiects
4. Bopn0a 3a cymecTBoBaHue.

Yacts 2. B 3ananuax Bl - B2 BeiGepute Tpu BepHBIX OTBETA U3 IIECTH.

B 1. K ¢akropam 3BOITIOLUT OTHOCAT

1. Kpoccunrosep
2. MyTanuoHHBIN Ipolece
3. MouuKaMoHHy0 H3MEHUYMBOCTD
4. M3omsmio
5. Muoroo6pasue BUI0B
6. EctectBennslit 0TOOD
B 2. Camoperynsius B 3KOCUCTEME TaliTU MPOSBISIETCS B TOM, UTO
1. UYuncneHHOCTD AepPEBbEB COKPAIACTCS B pe3yIbTaTe JIECHOTO MoXapa
2. Bosiku orpaHu4MBaiOT POCT YUCIEHHOCTU KabaHOB
3. MaccoBoe pa3MHOKEHHE KOPOEI0B MPUBOIUT K THOEIH 1epPEBbEB
4. UYucneHHOCTD O€0K 3aBUCUT OT ypOxKasi CEMSH €U
5. [Momymnsinus kabaHOB TOHOCTHIO YHUUTOXAETCSI BOIKAMHU
6. CoOBBI U JINCHILBI OTPAaHUYHUBAIOT POCT YHCICHHOCTH MBIIIEH
B 3ananue B3 ycTaHOBUTE COOTBETCTBHE MEXly OPraHU3MaMU M HAIIPABICHUSMH IBOJIOLUU
OpraHn3mbl HanpasneHus 3BOIOIIH
1. Ctpayc smy A) Guonornueckuii mporpece
2. Cepast kpbIca b) 6buonornueckuii perpecc

3. JloMmoBasi MBIIIb
4. CuneseneHsle (HHaHOOAKTEPHH)
5. Open 6epkyT
6. Yccypulickuii TUrp
A234b51)5,6
B 3aganue B 4. ycTaHOBUTE COOTBETCTBHE MEX]y IPU3HAKaMU 0TOOpa U €Tro BUAAMH
ITpu3naku oTOopa Bug ot6opa
1. CoxpanseT ocobeii ¢ IONE3HBIMU B JAHHBIX YCIOBUSX IPU3HAKAMU
A)ecTecTBEHHBIH
2. TIpuBOJUT K CO3AAHUIO HOBBIX IOPO/J JKUBOTHBIX U COPTOB PacTEHUI
B) uckyccTBeHHBIH

CrnocoOCTBYET CO3JJaHUI0 OPTaHU3MOB C HY>KHBIMH YEJIOBEKY HU3MEHEHUSIMU
IIposiBasieTcs BHYTPU MOMYJIALIUU U MEXy MOIYJISILUAMU OJHOIO BUa

3

4

5. JleHcTBYyeT B IIPUPOAE MUJIIIMOHBI JIET

6. TlpuBomuT K 0Opa30BaHHUIO HOBBIX BHJIOB
7

IIpoBonuTCs uenoBeKOM

A4,56 b1,2,3
B 5. Ycra"HoBuTE OCIEN0BATEILHOCTE OOBEKTOB B IMACTOUIITHON MUIIEBOI LIENH
1. Tna 2. Iayk 3.b0oxbs KOpOBKa 4.I'pau 5.JIucted pacreHuit

Otsert: 51324
B 6. - YcTaHoBHUTE XpOHOJIOTHYECKYIO MTOCIIE0BATEILHOCTh aHTPOIIOT€HE3a
1. Yenosek ymensiii 2. Yenosek npsamoxonamui 3. Jlpuonurex

4.Heanpepranen 5. Kpomansborer.
Ortsert: 31245
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C 1 YucneHHOCTh NOMYJISIIMA OKYHEHN B peKe COKpAIIaeTCs B PE3YJIbTAaTe 3arpsI3HEHUST BOIBI
CTOYHBIMH BOJIaMH, YMEHBIICHHUS YNCICHHOCTH PACTUTEIBHOSIHBIX PbIO, YMEHBIICHUS
collepKaHusl KHCIIOpoJia B Bojie 3UMOii. Kakue TpyIbl 9KOTOTHIecKUX (PakTOpoOB MpeICTaBICHbI B
JTAHHOM TiepedHe?

OTBeT: AHTPONOTeHHBIE, OUOTHYECKHE, aDNOTUYECKHE

C 2. Yem npupopHas 3KOCUCTEMA OTIMYAETCSA OT arpOIKOCUCTEMBI?
Ortser:
1. OT60p npoBOAUT MPUPOAA

2. 3aMKHYTBIH KPyrOBOPOT BEIIECTB

3. MmHoroo0pa3ue BUIOB
4. VICTOYHUK 3HEPTUU - COJHIIE

8. JONOJIHUTEJBHOE OBECIHEYEHUE JUCIHUITJINHBI
MatepuaJibl JJeKUMOHHBIX 3aHATHH
Jlexmusa Ne 1

Hutonorust - Hayka o KieTke (rped. "mmroc"-kierka, '"joroc'-Hayka). I[IpeaMeT IHMTOIOTHU
- KIETKM MHOTOKJIETOYHBIX JKMBOTHBIX M PACTEHHIA, a TakXKe OJHOKJICTOYHBIX OpPraHU3MOB, K YHCIY
KOTOPBIX OTHOCSTCS OakTepuu, MpOCTeHINME ¥ OAHOKJIETOUHBIE Bojopocau. lLluTomorms wu3ydaer
CTPOCHHE M XWUMHYECKHH COCTaB KIETOK, (YHKIWU BHYTPUKICTOUYHBIX CTPYKTYp, (YHKIHUH KIETOK
B OpraHM3Me >KMBOTHBIX M pPACTCHUH, pa3MHOKEHHE M pa3BUTHE KICTOK, HIPUCIIOCOOICHUS KIETOK K
YCIOBUSIM OKpykatomieit cpeabl. CoBpeMEHHas NUTOJOTHS - HAayKa KOMIUIEKCHAs, CBSI3U C JPYTUMH
OMOJIOTHUYECKMH ~ HayKaMH, HampuMep C  OOTaHMKOW, 3005I0THEH, (U3UOJOTHEeH, Yy4YeHueM 00
3BOJIFOIIUM OPTAaHUYECKOTO MUPA, a TAKKE C MOJIEKYJISIPHOH OHOJIOTHEH, XUMHUEH, (PU3NKOH,
MaTeMaTukoi. lluTonorus - oAHA M3 OTHOCUTENBHO MOJOABIX OHOJIOTHUECKHX HAyK, €€ BO3pacT
okono 100 mner. Bospact xe TtepmuHa "kierka" HacuuthiBaeT cBbimie 300 ner. BnepBble Ha3BaHue
"knerka" B cepeguHe XVII Beka mnpumenun P. I'yk. PaccMmatpuBas TOHKHM cpe3 mpoOku ¢
MOMOIIBI0 MHKpockoma, ['yk yBuzmen, uTo mpoOKa COCTOMT W3 siUeek - KieTok. Kietounas Teopwus.
B cepemune XIX cronerMs Ha OCHOBE V)K€ MHOIOYMCIEHHBbIX 3HaHMW o kietke T. TTTBaHH
chopmynupoBan  kineTounyro Teopuro (1838). On 0000mmn wWMeBmIMECs 3HaHUA O KIETKE U
MOKa3ajJ, 4YTO KJIETKa TMPEJCTAaBIsIeT OCHOBHYIO EAMHHIy CTPOCHHS BCEX JKUBBIX OpPraHU3MOB, YTO
KIIETKH )KUBOTHBIX M PACTEHUH CXOIHBI IO CBOEMY CTPOCHMIO. DTUIOJI0KEHHS SIBIIIUCH
BOXHEWITMMH  JTOKA3aTEIbCTBAMH  CJMHCTBA MPOUCXOXKICHUS BCEX JKUBBIX OPTaHU3MOB, CJUHCTBO
Bcero oprandeckoro wupa. T. TTTBanH BHec B HayKy MpaBWIBHOE MOHHUMAaHHE KIETKH Kak
CaMOCTOSITEIBPHON  €IUHMIIBI JKU3HU, HAUMEHbBIIEH eJUHMIBI JKUBOTO: BHE KJIETKA HET IKHU3HH.
W3ydyeHne XWMUYECKOH  oOpraHW3amMyd KJICTKH TPHBEJIO K  BBIBOMY, 4YTO HMMEHHO XHMHUYECKHE
MPOIIECCH JIS)KAT B OCHOBE €€ OKM3HM, UYTO KIETKH BCEX OPIraHM3MOB CXOJHBI 10 XHMHYECKOMY
COCTaBy, y HHX OJHOTUIIHO IPOTEKAIOT OCHOBHBIE IIpoIlecCHl OOMEHa BeIlecTB. JlaHHBIE O CXOJCTBE
XMMHMYECKOTO COCTaBa KJIETOK emle pa3 IOATBEpAMIM €AMHCTBO BCEr0  OPraHUYECKOIO  MUpa.
CoBpeMeHHasl KJIETOYHAass - TEOpUS BKIIOYAET CIEAYIOIUE IIOJIOKEHUA: KIETKa - OCHOBHAas €IMHULA
CTPOCHHMS W Pa3BUTHUS BCEX IKUBBIX OpPraHM3MOB, HAaWMEHbINAs EAWHUIA JKUBOTO; KIETKH BCEX
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB CXOJIHBI (TOMOJIOTUYHBI) IOCBOEMY CTPOCHHUIO,
XMMHYECKOMY COCTaBY, OCHOBHBIM IPOSIBICHUSIM XHU3HEACATSIBHOCTH U 0o0OMEHy  BEIIECTB;
pasMHOXKEHHE KJIETOK TPOHCXOAMT IIyTeM UX JAeNeHHs, U Kakaas HoBas KiIeTka oOpasyeTca B

pe3ynbTaTe JAefeHusI UCXOAHOH (MAaTepUHCKON) KIIETKH; B CIIOKHBIX MHOTOKJIETOUHBIX OpraHU3Max
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KJIETKH CIHCIMANM3UPOBAHBI IO BBINOMHSIEMOW MMM (QYHKIHM ¥ 00pa3syloT TKaHW; M3 TKaHeil
COCTOSIT OpraHbl, KOTOpbIE TECHO CBA3aHBl MEXAYy CO00M M MOJUMHEHBl HEPBHBIM M TyMOpPaJbHBIM
cucreMaM  perymsauuu.  MccnenoBaHuss — KJIETKM — MMEIOT — OObIIOe — 3HAuUeHHE AN pasraiku
3a00neBaHuH. VMeHHO B KJETKaX  HAYMHAIOT  Pa3BUBAaThCcAd  IATOJNOTMYECKHE  H3MEHEHMS,
NpUBOJAIIME K  BO3HUKHOBEHMIO  3a0oneBaHuil. UToOBl MOHATE  podb  KIETOK B Pa3BUTHH
3a00neBaHUM, IpUBEAEM HECKOJIBbKO mpuMepoB. OJIHO M3 Cepbe3HbIX 3a00JE€BaHMM  ueloBeKa -
caxapublif nuaber. Ilpuumna »sToro 3abosieBaHMS - HEHAOCTATOYHAS JAEATEIBHOCTh TIPYIHNBI  KJIETOK
MOJDKEITYIOYHOM  Kene3bl, BHIPAOATHIBAIOIIMX T'OPMOH MHCYJIMH, KOTOPBII y4YacTBYeT B PEryJALUH
caxapHoro oOMeHa OpraHu3Ma. 3J0KAaYeCTBCHHBIC HM3MEHEHMS, IMPHUBOISIINIME K pa3sBUTUIO PAKOBBIX
OomyxoJied, BO3HMKAIOT Takke Ha  YpPOBHE  KIETOK. Bo30yauTennm  KOKIMAHMO3a -  OMAacHOTO
3a00neBaHNs KpPOJIHUKOB, Kyp, Iyce M YTOK - Mapa3sUTHUCCKHE MPOCTEHIINE - KOKUUAUU MPOHUKAIOT
B KJETKH KHUIICYHOTO OJIMTENUS U IEUCHH, PACTyT M PA3MHOXKAIOTCS B HHUX, IOJHOCTHIO HapyIIalOT
OoOMEH BeIIECTB, a 3aTeM pa3pylIaloT 3TH KJIETKH. Y OONBHBIX KOKIUIUO30M XHBOTHBIX CUJIBHO
HapylIaeTcst AEATCNbHOCTh IMIIEBAPUTENBHON CHCTEMBI W TPH  OTCYTCTBHH  JICUCHHUS KMBOTHBIC
norubaroT. BoT moueMy wM3yueHHME CTpPOCHHS, XHMMHUYECKOIO COCTaBa, OOMEHA BEIIECTB U BCEX
IOPOSIBICHUN  JKU3HEJCSTENbHOCTH  KIETOK HEoO0XOAUMO HE TOIbKO B  OHONOTMH, HO Takxke B
MEIUIMHE U BeTepuHapuu. V3yueHue KICTOK pa3sHOOOpa3HBIX OFHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OpPraHM3MOB C IIOMOIIBIO CBETOONTHUYECKOTO M  3JEKTPOHHOTO MMKPOCKONOB IIOKa3alo, 4YTO IIO
CBOEMY CTPOCHHIO OHM pa3JeNsioTcss Ha JABe TIpymnel. OIHY TpymIy COCTaBJISIOT OakTepUH U CHHE-
3eJCHbIE BOJOPOCIHH. OTH OpraHU3Mbl MMEIOT Haubojee IMPOCTOe CTPOCHUE KIETOK. VX Has3bIBalOT
JNOANEepHBIMUA  (IIpOKapuoTaMHu), TaK Kak y HUX HeT odopmieHHoro sapa (rped. "KapToH"-saapo) H
HET MHOTHX CTPYKTyp, KOTOpBIE Has3bIBAIOT oOpraHoujgaMu. Jlpyryio TpyHomy COCTaBISIIOT — Bce
OCTAJIBHBIC OPTaHW3MBI: OT OJHOKJIETOUHBIX 3CJIEHBIX BOAOpPOCHEH W  MPOCTEHIIMX 1O  BBICHIMX
I[BETKOBBIX  pAacTEHWH, MJICKONMHUTAIOMMX, B TOM dUHcIe H  dYejnoBeka. OHH HMEIOT  CIO0XHO
YCTPOCHHBIE  KJIETKH, KOTOpbIE Has3bIBAIOT SJACPHBIMH  (IYKAapHOTHUECKMMH). OTH KIETKH HUMEIOT
SAPO M OpPraHOWAbI, BHINONHsIONME crnenuduueckue ¢yHKkuuu. OcoOyro, HEKIETOYHYI0  (QopMy
XKHU3HA COCTABIAIOT BHPYCHI, H3yYCHHEM KOTOpPBIX 3aHuUMaeTcs BuUpycojorui. CrpoeHMe U (QYHKIHMU
obOonmoukn kjeTku. Kitetka m0o0oro opraHusma, TPEACTAaBISIET COOOI ILENOCTHYIO JKHBYIO CHCTEMY.
OHa COCTOMT M3 TpeX HEpPa3pbIBHO CBSI3aHHBIX MeEXIy CO0OH wuacTeil: 000JIOYKH, LUTOIIA3MBl U
sapa. OOoyouka KJEeTKa OCYIIECTBISET HEMOCPEACTBEHHOE B3aUMOJICCTBUE C BHEIIHEH cpemoil u
B3aUMOJICHCTBHE C COCEAHUMM KJIeTKaMH (B MHOTOKJIETOYHBIX opranmsmax). OO0ojodka KIJIETOK.
OOonouka KIETOK MMeEET CIOXKHOe cTpoeHHe. OHa COCTOMT U3 HApy)XHOIO CIOS M PACHON0XKEHHOM
IoJ, HHUM IIIa3MaTHUecKod MeMOpaHbl. KIleTKH >KMBOTHBIX M pacTeHMH pPa3IUualoTCs IO CTPOCHHUIO
UX HApyXHOTo cJos. Y PpacTeHuil, a Takke Yy OakTepHil, CHHE-3€JE€HBIX BOJOpOCIell U TpuOOB Ha
MOBEPXHOCTH KJETOK pAcloJIOXKEHAa IUIOTHAass O000J0YKa, WM KJIETOYHAas CTEHKa. Y  OONBIIMHCTBA
pacTeHMH OHa COCTOMT M3 KJIeTuaTku. KieTodHass CTEHKa WIpaeT WCKIIOUUTENIFHO BaXKHYIO POJIB!
OHa  IpeAcTaBiseT Cco0OM  BHEMIHMII  Kapkac, 3alUTHYI0O  000J0uKy, oOeclednBacT  Typrop
pacTUTENbHBIX  KIETOK: dYepe3 KIETOYHYI0 CTEHKY IpOXOJUT BOJA, COMH, MOJIEKYJIbl  MHOTHX
OpraHMYecKuX  BemecTB. HapyxHblii  CIOM  NOBEPXHOCTH  KIETOK  JKMBOTHBIX B OTJIMYHE  OT
KJIETOUHBIX CTEHOK pPACTCHUH OYeHb TOHKMH, »7macTWuHbli. OH HE BHJEH B CBETOBOIl MHKPOCKON H
COCTOMT W3 Pa3HOOOpa3HBIX TMOJHcaxapuaoB W OenkoB. [lOBEpXHOCTHBIA CIIOH JKUBOTHBIX KIETOK
MOTY4HIT Ha3BaHUE TJINKOKAJIHKC. I'mixokanuke BBIIIOJIHSIET Ipexe BCETO (yHKIUIO
HETOCPEICTBEHHON CBSI3M  KJIETOK OJKHUBOTHBIX C BHEIIHEH Cpefoil, €O BCEMH OKpYXalOIUMH ce
BeIIeCTBaMHU. VIMess He3HauuTeNbHYI0 TONIIUHY (MeHbIle |  MKM), HapyXHBIH CIOH  KJIETKH

JKHUBOTHBIX HE BBIIIOJIHSACT OHOpHOﬁ poJIH, Kakas CBONCTBEHHA KJIETOYHBIM CTEHKAM paCTeHHﬁ.
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OOpa3zoBaHMEe TJIMKOKAJIMKCA, TaK JK€ KaK M KICTOYHBIX CTCHOK pACTCHHH, NpPOUCXOIUT Oiaromaps
KU3HEACATCNIPHOCTH ~ caMuX  KieTok.  IlmasmaTtudeckas — MemOpana.  Ilog — IJIMKOKanMKcoM U
KJIETOYHON  CTEHKOW  pacTeHUil  pacmojioxeHa  IUla3MaTudeckass  MemOpana  (jar.  "MemOpaHa'-
KOXXHI[a, TIUICHKA), TpaHMYamias HEMOCPEIACTBEHHO ¢  muTomiasMod. ToimmHa — miia3MaTHYeCcKOMH
MeMOpaHbsl okojo 10 HM, wu3ydeHHEe ee CTpoeHHs U (YHKIUIl BO3MOXHO TONBKO C IIOMOILBIO
JJIEKTPOHHOTO MHKpocKoma. B coctaB mnmasmaruueckoil MemOpaHbl BXomaT Oenku u  jgunuasl. OHHU
YIOPSAAOUYEHO, PACIOJIOKEHBI M COEIUHEHBl JpPyr C JAPYroM XUMHYEeCKUMH B3auMojeiictBusimu. Ilo
COBPEMEHHBIM  TIPEJICTABICHUSIM MOJEKYJIbl JIUNHAOB B  IJIa3MAaTHUECKONH MeMOpaHEe pacloIOKEHBI
B JBa pAda U OOpa3yroT CIUIOIIHOW Ccloi. Moiekynbl OelKOB HE o00pa3yroT CIUIOIIHOTO CIIOS, OHHU
pacrojararorcss B CJIO€ JIMIHAOB, IOTPYXasiCh B HEro Ha pasHyl TIIyOmHy. Monekynsl Oenka u
JUNUAOB TIOJIBHKHBI, 4TO oOecrieynBaeT JUHAMHYHOCTb I1a3MaTHYECKOH MeMOpaHBbI.
IInazmaTuyeckass  MeMOpaHa  BBINOJHSET  MHOTO  BaXHBIX  (YHKIHMH, OT  KOTOPBIX  3aBUAAT
KHU3HEACATCNIPHOCTh KjJeTok. OpHa u3 Takux (yHKOMH 3akiodaeTcds B TOM, UYTO OHa oOpasyer
Oaprep, OTTPaHUYMBAIOIIMK BHYTPEHHEE COJEpXKHMOE KIETKM OT BHemHed cpeapl. Ho  wmexny
KJIeTKaMHd M BHEHIHEH cpeJod TOCTOSHHO IPOMCXOAUT OOMeH BemlecTB. M3 BHemHeill cpedsl B
KIETKy TIOCTymaeT BOJAA, pPa3HOOOpa3Hble CcOIM B (OpME OTHENbHBIX MOHOB, HEOPraHUYEeCKUe U
opraHmueckue  Monekyiael.  OHM  TIpOHHKAlOT B KJIETKYy  4epe3  OueHb  TOHKHE  KaHAJBI
ITa3MaTHIecKol MeMmOpaHbsl. Bo BHEmHIO cpeoy BBIBOIATCS TPOAYKTH, OOpa3oBaHHBIE B KIIETKE.
TpancropT  BemmecTB-  OJHa W3  TIJaBHBIX  (QYHKIMH  Iula3mMatudeckod  meMOpanel.  Uepes
INIa3MaTHYECKyl0  MeMOpaHy M3  KJIETH  BBIBOJISTCA  INPOAYKTHL OOMEHa, a TakXke BEIIEeCTBa,
CHUHTE3UPOBaHHBIE B KieTke. K duClly HUX OTHOCITCS pa3sHOOOpa3HbIC OENKU, YIJIEBOAbI, T'OPMOHBL,
KOTOpBbIE BBHIpaOAaTHIBAIOTCS B KJIETKAX pPAa3IMUHBIX JKEJIE3 U BBIBOJATCS BO BHEKICTOUHYIO Cpelay B
¢dopme Menkux Kamenb. Kmerkw, oOpasyromupe |y  MHOTOKJIETOYHBIX JKMBOTHBIX — Pa3HOOOpasHbIE
TKaHH  (SMUTENHANBHYIO, MBIIICYHYD H©  Jp.), COETUHAIOTCS JApPYyr C JPYroM  IUIa3MaTHYECKOH
MeMmOpaHOi. B MecTax coeguHeHHs JBYX KIETOK MeMOpaHa KaxJIOoH U3 HHMX MOXET 00pa3oBBIBaTh
CKJIAaJKH WM BBIPOCTHI, KOTOpbIE TPHIAIOT COCAUHEHHAM O0CO0yl0 mpodHOCcTh. COenMHEHHE KIIETOK
pacTeHui obecrieunBaeTcs yTeM o0pa3oBaHUSI ~ TOHKHX  KaHAJOB, KOTOpBIE 3aIll0JTHEHBI
IUTOIIa3MOM ¥ OrpaHMYCHBl IIa3MaTHYecKoii MeMOpaHoil. Ilo TakuM  KaHajaMm, TPOXOISAIIUM
yepe3 KIETOYHble OOOJOYKH, W3 OAHOM KIETKM B JpPYryl0 IIOCTYHNAlOT MHUTAaTeNbHBIE BEIECTBA,
UOHBI, YITIEBOABI WU Jpyrue coeauHeHus. Ha MOBEpXHOCTH MHOTMX KICTOK SKHUBOTHBIX, HaIpUMep,
PasNMYHBIX  JIUTEIMEB, HAXOIITCS OYEHb  MEJKHE TOHKHE  BBIPOCTBI  IUTOIUIA3MBI,  ITOKPBITHIC
IIa3MaTHYecKol ~ MeMmOpaHOM, - ~ MHKpPOBOPCHMHKM.  Hambonbpinee — KONMYECTBO  MHKPOBOPCHHOK
HaXOJUTCS Ha TIOBEPXHOCTH KJIETOK KHIIEUHHKA, TIJ€ MPOUCXOAUT HMHTCHCUBHOE IIEPEBAPHBAHUE U
BcachblBaHME  mepeBapeHHONM  mumy.  @Daromuro3.  KpymnHele  MOJEKyJIbl  OpraHHYECKHX  BEILECTB,
HampuMep OENKOB U IOJNUCAXApHJOB, YACTHUIBl MMM, OaKTEpUM MOCTYMAlOT B KIETKYy IyTeM
¢aronura (rpeu. "dareo" - moxupars). B ¢aromure HemocpeAcTBEHHOE — ydacTHE MPUHUMAET
mna3MaTudeckas MemOpaHa. B ToM Mecre, TIJe IOBEPXHOCTh KJIETKHM COINPHUKACAECTCS C YaCTUICH
KaKoro-nubo IUIOTHOTO BEIIeCTBa, MeMOpaHa mporubaercd, oOpasyeT yriyOleHHEe U OKpyXaeT
JacTHIly, KoTopas B  "MeMOpaHHOM  ymakoBke"  MOrpyxaercs  BHYTpb  kiIeTku.  OOpasyercs
MUIIEBAPUTENbHAsT BaKyoldb W B HEHl IepeBapUBAalOTCS IOCTYNHUBIIME B  KICTKY OpPraHUYECKHUE
BemecTBa.  lluromnmasma.  OTrpaHuueHHass OT  BHEIIHEW  cpefpl  IUTa3MaTH4ecKod  MeMOpaHOH,
LUTOIIa3Ma  NPEACTaBIgeT COo00M  BHYTPEHHIOIO MONYXUAKYI0 Cpedy Kierok. B nurtomnasmy
JYKapUOTHYECKHX KIJIETOK paclojiaraloTcsd sApO Y pa3iudHble OpraHouibl. Sapo pacmonaraercs B
LHEHTPaJbHOM uacTW LUTOINIasMbl. B Heil  cocpemoToueHsl U pa3HOOOpasHblE  BKIIOYECHUS -

MPOAYKTBL KJIETOYHOMN ACATCIIbHOCTH, BaAKyOJI1, a TAKKC MeabYanme pr60‘lKI/I 1 HUTH,
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oOpasyroliue CKelaeT KIeTKH. B cocTaBe OCHOBHOTO BeLIeCTBa LUTOIIa3Mbl IpeoOnazaroT Oenku. B
LUTOIUIa3ME IIPOTEKAI0T OCHOBHBIE IMIPOLECCHI OOMEHA BEIIECTB, OHA OOBEIUHACT B OJHO IIEJOE
SAPO M BCE OpraHouabl, oOecIeYMBaeT MX B3aUMOJCICTBHE, JEATENBHOCTh KIETKH KaK eIUHOM
LEJOCTHOM JKMBOM  cHCTEMBL.  OHJOIUIa3MaTUdecKas CceTb. BcsAd  BHYTPEHHAd 30HAa  LUTOILIA3MBI
3all0JIHEHA MHOTOYMCJICHHBIMM MEJIKUMM KaHajJaMM M IIOJIOCTAMHU, CTEHKH KOTOPBIX IIPEACTaBIISIIOT
coboil MeMOpaHBI, CXOAHBIE IO CBOGH CTPYKType C IUIa3MaTHUeCKOM MeMOpaHOH. OTH  KaHaJbl
BETBATCS, COEIUHSAIOTCS IPYT C APYTOM 1 00pasyIoT CeTh, HOTYUUBIIYIO Ha3BaHUE
SHJOIIA3MAaTUYECKON  ceTH.  OHJOIUIa3MaTH4ecKass CeTb  HEOJHOPOJHA 10  CBOEMY  CTPOEHHIO.
W3BecTHBl 1gBa ee THNAa - TpaHylsipHas M Tiagkas. Ha wMemOpaHax KaHalmoB H  IIOJIOCTCH
TPaHyJISIPHOM CETH paclojaraeTcsi MHOXECTBO MEJKHX OKPYIJIBIX Tenely - pHOOCOM, KOTOpBIE

OpuaaloT MeMOpaHaM — IIepoxXoBaThlif  BHJ. MeMmOpaHbl TIJagkod  SHAOINIA3MAaTUYECKOW CceTH  He

HEeCyT pubOCOM Ha  CBOEH  MOBEPXHOCTH.  OHAOIUIA3MaTHYeCKas  CEeTh  BBIIOJNHSAET  MHOTO
pazHooOpa3Hbix (QyHKuMi. OcHOBHas (YHKIMA TPaHYJSIPHOW DHIOMIA3MAaTHYECKOW CETH - ydacTHe
B CUHTE3€ Oenka, KOTOPBINA OCyIIecTBIseTcs B pubocomax. Ha memOpanax TJIJIKOM

SHJIOIIA3MATUYECKONl CEeTH MPOUCXOAUT CHHTE3 JHIHJIOB U YIJIEBOJOB. Bce 3TH MNPOAYKTHI CHHTE3a
HAKaIJIMBAIOTCS H KaHaJaX M IONOCTAX, a 3aTeM TPAHCIOPTUPYIOTCS K Ppa3IMYHbBIM OpraHoOHJaM
KJIeTKH, TAe TMOTPeONAIOTCS  WIM  HAaKalUIMBAlOTCS B IUTOIUIa3ME B KauecTBE  KICTOYHBIX
BKIIIOUEHHH. ODHJOIUIa3MaTH4ecKasi CeTh CBS3BIBAET MEXIy CO00f OCHOBHBIE OpPraHOMIBI  KIIETKH.
PuGocomsl. PuGocombl 0OHapyXeHBl B KJIETKaX BCEX OPraHM3MOB. OTO MHKPOCKOIHMYECKHE TeJIbIa
okpyrnoir ¢opmel  guamerpom 15-20 umM. Kaxgas pubocoma COCTOMT M3 JBYX HEOAMHAKOBBIX II0
pasMepaM dYacTHL, Majgoii u Oonblioil. B oxHON KIeTKe COAEPKHUTCS MHOTO THICSY PUOOCOM, OHHU
pacnomararoTcss JuO60 Ha MeMOpaHaxX TpaHYJSPHOW SHAOIUIA3MAaTHYECKOM ceT, Imbo CBOOOTHO
nexxar B muromiasMe. B coctaB pubocom Bxoaar Oenku u PHK. ®ynkius pubocom - 3TO CHHTE3
Oenka. CuHTe3 Oenka - CIIOKHBIA TIPOIECC, KOTOPBIA OCYIIECTBISCTCS HE OAHOM pubocomoH, a
HEeNOW TPYMNIOH, BKIIOYAIOMIEH [JO HECKOJBKHX JECSITKOB OO0BeAMHEHHBIX pubOocoM. Takyro rpymmy
pubocoM Ha3bIBalOT mosucoMoi. CHHTe3HMpOBaHHBIE OCNKM CHayala HAKAIUIMBAIOTCA B KaHajlax o
MOJIOCTAX  JHJOIUIA3MAaTHYECKOM CeTH, a 3aTeM TPaHCHOPTUPYIOTCS K OpraHoujaM | YJ9acTKam
KJIETKH, TA€ OHH MOTPeONsAioTca. OHAOIUIa3MaTHYecKas CeTh M pPUOOCOMBI, DPACHOJIOKEHHBIE Ha ee
MeMOpaHax, TMpPEICTaBISAIOT COOOHW  eauHBIH  ammapaT OWOCHHTE3a W TPAHCIOPTUPOBKUA  OEJIKOB.
Muroxonapuu. B muromnasme OONBIIMHCTBA KJIETOK KMBOTHBIX U PACTCHUH COAECPIKATCS MEJIKHUE
tenpa  (0,2-7 MkM) - wMuTOXOHIpHHM (Tped. "muTOoc" - HHUTh, "XOHIPHOH" - 3€pHO, TpaHyna).
MHUTOXOHAPHM XOPOLIO BHUIHBI B CBETOBOW MHKPOCKOIN, C IOMOIIBI0 KOTOPOTO MOXHO PacCMOTPETh
ux (opMy, paclojOXKEHHE, COCUUTaTh KOJMUYECTBO. BHYyTpeHHee CTpPOCHME MMTOXOHAPUH H3YUIECHO
C TIOMOIIBI0 3JEKTPOHHOTO MHKpockoma. (OO00J0YKa MHTOXOHAPHM COCTOMT U3 JByX MeMOpaH -
Hapy>kHOIl u BHyTpeHHeil. Hapyxnas wmemOpaHa Tyaakas, OHa He o0O0pa3yeT HHUKaKUX CKIAafoK U
BBIPOCTOB.  BHyTpeHHsss MeMOpaHa, HampoTuB, o00pa3syeT  MHOTOYHCJIEHHBIC  CKJIAJKH, KOTOpHIE
HampaBlICHbl B IONOCTh MHUTOXOHApHHM. CKiIagkd BHYTpPEHHEH MeMOpaHBI HAas3bIBAIOT  KPUCTAMHU
(mar. "kpucra" - TpebeHb, BBIPOCT) UYMCIO KPUCT HEOJUHAKOBO B MHTOXOHJAPHSAX PpA3HBIX KIJIETOK.
Nx wmoxer OBITh OT HECKOJIBKUX JECSTKOB JI0 HECKOJBKUX COTEH, IMPUYEM OCOOEHHO MHOTO KpPUCT B
MUTOXOHJIPUSIX ~ aKTUBHO  (YHKIMOHHPYIOUIMX  KJIETOK,  HAImpUMep  MBIIEYHBIX.  MUTOXOHIpHUH
Ha3bBIBAIOT  "CWJIOBBIMM  CTAQHIMSAMH'  KIETOK, TaK Kak WX OCHOBHas  (YyHKIMS -  CHHTE3
aneHozuHTpudocoproit kuciaoTel (AT®D). Dra KHCIOTa CHHTE3UPYETCS B MHTOXOHAPHIX  KIETOK
BCEX OpPraHM3MOB U MPEACTAaBISACT CO00H yHUBEpCANbHBIM HCTOYHMK 3HEPrHM, HEOOXOJUMBIH IS
OCYIIECTBICHHS IPOLIECCOB KHU3HEAEATSIBHOCTU KJIETKH u L[EJIOTO OpraHu3Ma. Hossle

MHUTOXOHJPUH 00pa3yIoTCs AENEHHEM YXKe CYIIECTBYIOINX B KiIeTke MUToXoHapuil. [lnactuasl. B
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IUTOIIa3ME  KJIETOK BCEX pACTEHHM HAaXOAATCS IUIACTUABL. B KeTkax JKMBOTHBIX  IUIACTHJBI
OTCYTCTBYIOT. Pa3znuuaroT TpuU OCHOBHBIX THUIA IJIACTHJ: 3€JIEHBbIE - XJIOPOIUIACTBI,  KpacHBIE,
OpPaHXKEBBIE M JKENTHIE - XPOMOILUIACTBI; OECLBETHbIE - JIEHKOMIACTBI. XJIOPOIIACT. OTH OpPraHOUIBI
cofepkaTcss B KICTKax JMCTHEB M JPYTHX 3€JCHBIX OpPraHOB pAacTeHHH, a Takke Yy pa3HOOOpa3HBIX
Bojopociieli. Pa3smepbl xioporuiactoB 4-6 MKM, Haubollee 4YacTO OHH HWMEIOT OBallbHYO QopMmy. Y
BBICHIMX pAcTeHUH B OJHOH KJeTKe OOBIYHO OBIBAET HECKONBKO JECATKOB XJIOPOILUIACTOB. 3€NEHBII
IBET XJIOPOILUIACTOB 3aBUCUT OT COJEpXKAaHUS B HUX HOHUICMeHTa xyopodumna. Xjgopomnact -
OCHOBHOM OpraHouj KIETOK pAacTeHUil, B KOTOPOM MPOUCXOAUT (OTOCHHTE3, T. €. oOpa3oBaHHE
OpraHMYecKuX BemecTB  (yriaeBogoB) w3 Heopranmdyeckux (C02 w  H20) 1npu  HWCHONB30BaHUH
SHEPTUM  COJNHEYHOTO  cBeTa. Ilo  CTpoeHMIO  XJIOpOmIacTel  CXOAHBI ¢ MHTOXOHApmsMu. Ot
IUTOIJIa3Mbl  XJIOPOMJIACT OTIPaHUYEH JBYyMs MeMOpaHamMHM - HapyXXHOW u BHyTpeHHedl. HapykHas
MeMmOpaHa rinagkas, ©0e3 CKIaJOK M BBIPOCTOB, a BHYTPEHHssI 00pa3yeT MHOIO CKJIQA4aThIX
BBIPOCTOB, HANpaBJIEHHBIX BHYTph xJoporuiacta. IloaTomMy BHYTpH  XJIOpPOIUIACTa  COCPEJOTOUYECHO
OoJIbIIOE  KOJIMYECTBO  MEMOpaH, 0Opasylommx ocoOble  CTPYKTypbl - TpaHel. OHH  CIIOXKEHBI
HarmojoOue CTONKM MOHET. B MemOpaHax TrpaH paclojararoTcs MOJEKYNbl XJopoduina, HOTOMY
UMEHHO 37ech INpoucxogut QortocuHTes. B xmopommacrax — cuHTesupyercs u  ATD.  Mexny
BHYTpeHHHMMH MeMOpanamu xyopomnacta cogaepxkarcs JHK, PHK. u pubGocomer. CnenoBarensHo, B
XJIOpOIUIacTaX, TaK e Kak M B MHUTOXOHIPHUSX, IPOUCXOTUT CHHTE3 Oenka, HEoOXOauMoro Juis
JeSATEIEHOCTH 3THX OPTaHOUIOB. XIOpOMIACTHl Pa3MHOXKAIOTCS ACTICHUEM. XPOMOIIIACTHI

HaxXoJATCcid B IUTOIUIa3ME KJIETOK pasHbIX uacTell pacTeHuil: B ILBeTKax, IUIOJAaX, CTEOJISIX, JIHCTBSIX.
IIpucyTcTBHeM  XpOMOIUIACTOB  OOBSICHAETCS  JKeNTas, OpaHXKeBas UM KpacHas OKpacka BEHYHKOB
I[BETKOB, IJIOI0B, OCEHHUX JMCThEB. JIeHKOoIIacThI HaXOJATCS B IUTOILIA3ME KIICTOK

HEOKPALICHHBIX dYacTeil pacTeHuii, Hampumep B CTeOIIX, KOpHAX, KIyOHsx. opma JeHKOmIacToB
pasHooOpa3zHa.  XJIOpOIJIAacThl, XPOMOIUIACTBI M JICHKOIUIACTBI ~ CIIOCOOHBI ~ KJIETKA  B3aUMHOMY
nepexony. Tak mpu co3peBaHHM IUIOJOB MWIM H3MEHEHHM OKpPAcKH JIHMCTHEB OCEHBIO XJIOPOILIACTHI
MPEBPAIIAIOTCS B XPOMOIUIACTHI, a JICMKOIUIaCTBI MOTYT IIPEBPAIIAThCS B XJIOPOIUIACTHI, HAIpPUMED,
Mpu  TO3eNeHeHNH KiIyOHel kaprodens. Anmapatr [onpmku. Bo MHOTMX  KIeTKaX  JKUBOTHBIX,
HalpuMep B HEPBHBIX, OH HMeeT (OpPMy CIIOKHOH CEeTH, pacloJOXKEHHOH BOKpyr sapa. B kmerkax
pacteHuif u mpocreimmx ammapaT [ogbMXM NpEACTaBIEH OTACIBHBIMU  TEIbIAMU  CEPIOBUAHON
WM TaJIOYKOBUAHOM ¢opMbel. CTpoeHHE 3TOr0 OpraHouga CXOJHO B KJIETKaX pPACTHTENBHBIX U
XKHUBOTHBIX OpPraHM3MOB, HECMOTpS Ha pasHooOpasue ero ¢opMmel. B coctaB ammapara [ombxu
BXOAAT: TIOJNIOCTH, OTpPaHMYCHHBIE MEMOpaHaMH M pAaCHONOXEHHble TpynmaMu (mo 5-10); KpymHble U
MEJIKHEe TIy3BIPbKH, PACHOJOKEHHBIE HA KOHIAX IonocTeil. Bce 3T 3JIeMEHTHI COCTaBISIOT —€IUHBIHA
KOMIIJIEKC. Amnmnapat TNonbxu BBIIOJIHAET MHOTO BAJKHBIX (YHKITHI. Ilo KaHallaM
SHJOIUIA3MATHYECKON CeTH K HEMy TPaHCIOPTHPYIOTCS MPOAYKTHI CHUHTETHYECKOW  JEATENbHOCTU
KJIETKH - OeNKW, YIJICBOABI M JKUpPHL. Bce 5TH BellecTBa CHayala HaKalMBAIOTCS, a 3aTeM B BHJAE
KPYIHBIX M MEJKHX ITy3BIPBKOB MOCTYHNAOT B IUTOINIA3My W JHOO HCHOJB3YIOTCS B CaMOM KIETKE B
mporecce €€ JKU3HEHCSTENbHOCTH, JIMOO BBIBOASTCS W3 HEE W HCHOJB3YIOTCS B OpTaHH3ME.
Hanpumep, B KJIETKaX HOJKEITY TOTHOM JKEIe3bl MIIEKOTIUTAIOLINX CHHTE3UPYIOTCS
MUIICBApUTENbHBIE  (DepMEHTHI,  KOTOpble  HAKAIUIMBAIOTCS B MOJOCTIX  OpraHoujaa.  3aTeM
o0pa3yroTcss  Iy3bIpbKH, HamoJHEHHBIC  ¢epmeHTamMH. OHHM  BBIBOJSTCS W3 KIETOK B IPOTOK
MOJDKEITYIOYHOM  JKesle3bl, OTKyJa IIepeTeKaloT B IIOJIOCTh KHUIIeUHHKa. Eme ofaHa BaxkHas QYHKIHS
3TOTO OpraHOMJA 3aKJIYaeTcs B TOM, 4YTO HA €ro MeMOpaHax MPOUCXOJUT CHHTE3 JKHUPOB U
yIIeBOJOB  (HONHMCAaxXapuaoB), KOTOpPBIE HCIONB3YIOTCS B KJIETKE UM KOTOpPBIE BXOAIT B  COCTaB

MeMOpaH. brnaronapst nesTenpHOCTH amnmnapata [ oJbIKu MPOUcXoasT 0OHOBICHHE U POCT
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mia3Matudeckod  MemOpaHbl. JIumzocombl. [lpeacraBnsiror coOoii  HeOombliue OKpyrible Tenbla. OT
LMUTOIIa3Mbl  KakAas  JIM30cOMa  OTTpaHM4YeHa  MeMOpaHoil.  BHyTpu  JM30COMBI  HAaXOAATCS
(epMeHTBI,  pacUICIIIIONe  OCIKH, KHUPBI, YIJIEBOABl, HYKJIEMHOBbIE KuCIOTh.. K mummesoit
YacTHLEe, MOCTYNHBIIEH B IUTOIJAa3My, IOAXOIST JH30COMBI, CIMBAIOTCSI C HeW, W oOpasyercs onHA
MUIIEBAPUTENbHAsT ~ BaKyolb, BHYTPH  KOTOpPOM  HaxXOAWTCS  NHIIEBAas  YaCTHUIA,  OKpYXKEHHas
¢epmentamu  1mu3ocoM.  BemectBa, oOpa3oBaBmMecss B pe3yibTaTe — NEpeBapUBaHUS  IMIIEBOM
YaCTHIBI, MOCTYHAlOT B IUTOINIA3My M  HCHONB3YyIOTcA  KieTkod. OOnamas  cHOCOOHOCTBIO K
aKTMBHOMY IIEPEBAPUBAHHMIO IHIIEBBIX BEIIECTB, JIM30COMBI YYACTBYIOT B YJAJCHUH OTMHPAIOLINX
B TIpOIecCe JKU3HENCSTEIbHOCTH 4YacTell KIETOK, IEeNBIX KIEeTOK U opraHoB. OOpa3oBaHHE HOBBIX
JU30COM IPOMCXOAWT B KIETKE MOCTOSHHO. DepMeHTHI, conepXkaluecss B JHM30COMax, KaKk U BCSKHE
JIpyrue OeNnKd CHHTE3UPYIOTCS Ha puOOCOMax LHUTOIUIA3MBL. 3aTeM »ATU (EpMEHTHl MOCTYHAlT IO
KaHajllaM »SHJAOMJIa3MAaTHUECKOH CeTH K ammapaTy loipIkM, B IOJOCTAX KOTOPOro (hOpMHUPYIOTCS
Iu30coMbl. B TakoM BHJE JM30COMBI IIOCTYNAwOT B LuTomIazMy. Kierounsli wnentp. B kieTkax
XKHUBOTHBIX  BOJM3M  A7Apa  HAaXOAWUTCA  OPraHOW[], KOTOPBIH  HA3bIBAIOT  KJIETOYHBIM  LIEHTPOM.
OCHOBHYI0  uyacTh  KJIETOYHOTO LEHTPa  COCTAaBJSIOT  [Ba  MANEHBKUX  Teldbllda -  LEHTPUOIH,
pacrojioXEeHHBIE B  HEOOJBIIOM ydYacTKe YIUIOTHEHHOH muromnasmbel. Kaxngas IeHTpUOIb UMeEeT
¢opmy nmnmHApa AIHHOM 10 1 MiM. LleHTpuonm uUrparoT BaXKHYIO pOJb IPU JACNEHHH KIETKU; OHH
y4acTBYIOT B 00pa30BaHHM BepeTeHa JeneHus. Kierounsle Brmodenus. K KJIETOUHBIM
BKIIIOUEHHMSIM  OTHOCSITCS ~ YTJICBOJBI, JKHPHI M OCTIKH. Bce sTH BemecTBa HaKaIJIMBAIOTCS B

LUTOIIa3ME KJIETKM B BUAE Kaleldb U 3CPeH pa3IM4YHOM BenuuuHBl M (GopMbl. OHU TNEPUOIUUECKU
CHUHTE3UPYIOTCS. B KIJIETKE M UCIONB3YIOTCS B TIporecce obMeHa BemecTB. Sapo. Kaxnas kierka
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX JKMBOTHBIX, a TaKKe pacTeHui coxepxur sapo. @Dopma u
pasMepsl spa 3aBUCAT OT (GOpMBI M pa3Mepa KJIETOK. B OONBIIMHCTBE KJIETOK HMEETCS OJHO SIpo,
U TakMe KIETKM Has3blBAlOT OJAHOsAACpHbIMU. CyIIEeCTBYIOT TakXke KIETKH ¢ JABYMs, TpeMs, C
HECKOIBKMMHU J€CATKAMM M JaXXe COTHSIMHU sjep. OTO - MHOTOSIEpHBbIE KIETKHU. SnepHBIi cok -
MOTYKHUIKOE  BEIECTBO, KOTOPOe HaXOJIUTCS IO sIepHOI 00010UYKOM U TIPEJICTaBIISIET

BHYTPEHHIOIO cpefy siapa. Bompocsl g 3akperuieHust Tembl: Kem, korma u  kak Oblla  OTKpBITA
kietka? Uro wm3ywyaeT KJIETOYHAs OHOJIOTHS W Kakoe 3HAYCHHE HMEET KICTOUHAasl Teopus Uil HayKu?
Kakne mpomeccsl MHpoHcXOAaT B MUTOXOHApusAx? KakoBo cTpoeHne W HasHA4yeHHE  ammapara
lompmxu? KaxoBa ¢yHkumuss nm3ocoM B KUBOTHOW kierke? Kakume mpouecchl MPOUCXOIAT B
xyoporactax? KakoBo crtpoerne wu ¢QyHkumm sapa? Urto Takoe KieTouHble BrmoueHus? Kakyro
(YyHKIHMIO  BBIOJHSIOT pubocombl? KakoBa poib nuTomuiasmbel B kieTke? KakoBbl cTpoeHue u

(YHKIUY SHIO0IUIA3MaTUIECKOH ceTn?

BaktepnanpHas kieTka orpaHW4eHa o00004kod. BHyTpeHHHMH cnol 00OJOYKH TpeACTaBIIcH
IUTOIUIa3MaTHYeckol  MemOpanoilt (1), Ham KOTOpOH HaxoguTcs KIETOYHas CcTeHka (2); Haj
KJIETOYHOH CTeHKOM y MHorumx Oakrtepmii - cmausucras kamcymna (3). Crpoernne u  (QyHKOUH
IUTOIIA3MATHUECKON MEMOpaHbI JYKapHOTHYECKOM U  TNPOKAPUOTHYECKOW KIETOK HE  OTIMYAroTCs.
MembOpana MokeT 0Opa3oBBIBaTh CKJIQJKH, Ha3blBaeMble Me3zocomamu (7). OHH  MOTYT HUMETh
pasHylo ¢opMmy (MEIIKOBUAHBIE, TpyOuaTble, IUIACTMHYaThle M Jp.). Ha moBepxHOCTH Me30cOM
pacronararorcs (hepMEHTHI. Knerounas CTCHKa TOJICTAs, IUTOTHAs, KeCcTKasl, COCTOUT
U3 MypeuHa (TJIaBHBI KOMIIOHEHT) M JPYTHX OpPraHMYeCKHUX BeIIecTB. MypeuH NpeJCTaBIseT
co0Olf MpaBUIBHYI0O CETh U3 MapaUICHbHBIX IOMUCAXAPUIHBIX LENeH, CIIUTBIX Jpyr C JApyroMm
KOPOTKUMH  OCIKOBBIMH  IIETIOYKaMu. B 3aBUCHMOCTH OT  OCOOCHHOCTEH  CTpPOEHHsI  KJIETOYHOM
CTCHKHM OakTepuM TOAPA3JNCIIOTCS HAa  TPaMIOIOXKUTENbHbIE (OKpammBaroTcs mo I pamy) u
rpaMOTpHIIATEbHbIE  (HE  OKpallMBaloTCs). Y  TPaMOTPUIATENBHBIX ~ OaKTepUil  CTEHKa  TOHBIIIE,
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YCTpOGHA CJIOXKHEe ¥ HaJ MYPEHHOBBIM CJIOEM CHapy)KH HMeEeTcsl CIOH JHNuAoB. BHyTpeHHee
IPOCTPAHCTBO  3alOJIHGHO  nuToruiasmMod  (4).I'eHermdeckuil  MaTepuan  NpPEACTABIEH  KOJbLEBBIMU
monexkyinamu JIHK. Otu JHK MoXHO yCIOBHO pa3feiuTh Ha «XPOMOCOMHBIE» M IIIa3MHJHBIE.
«Xpomocomuasi» JHK (5) bakrepuanbHas KiIeTka oOrpaHuyYeHa o00J04koi. BHyTpeHHHMI  cioii
000JI0YKM TIPEJCTaBlieH LUTOIJIa3Marudeckod wmemOpanoit (1), Hag KOTOpOM HAXOAWUTCS KJIETOYHAs
creHka (2); Hax KIETOYHOM CTeHKOW y MHOrux Oaktepuilt - ciusucras kamcyna (3). Crtpoenue u
(GYHKIMM ~— OUTOIUIA3MAaTU4eCKOM  MEMOpaHbl  DYKapUOTHYECKOH W IPOKAPHOTHYECKOM  KICTOK  He
oTnuyarorTcs. MemOpaHa MoxeT o00pa3oBbIBaTh  CKJIAJAKW, Ha3biBaeMbie Me3ocomamu (7). OwnHnu

MOTYT UMETb Pa3HyIo (opMy (MEIIKOBUIHbIE, TPyOUaThle, INIACTUHYATHIEC U 1. ).

Ha noBepxHocTH  Me30cOM  pacmojaraiorcss  ¢epMeHThl.  KierouHas — cTeHKa — ToJCTaf,
IUIOTHAs,, JKECTKas, COCTOMT M3 MypeuHa (TJaBHBIH KOMIIOHEHT) M JpPYTHX OPIraHHMYECKUX BCIICCTB.
MypeuHn mpeAcTaBiseT coO0OM  HPaBMIBHYIO CETh M3  MapayiefbHBIX  IOJHCAXapUAHBIX  LCIMeH,
CIIUTBIX JAPYr C JpyroM KOPOTKUMH OCJIKOBBIMU IIelIOYKaMH. B 3aBucumoctH 0T ocoOeHHOCTeH
CTPOEHHsI KJIETOUHOIl CTeHKHM OakTepuM TOAPA3AENAIOTCS Ha TPaMIIOIOXKHUTENbHBIE (OKPAIIMBAIOTCS
mo I'pamy) u TpaMoTpuLaTedbHBIe (HE OKpAIIMBAIOTCA). Y TPaMOTPHLATEIBHBIX OakTepuil CTEHKa
TOHBIIE, YCTPOEHA CIOKHEE M HaJ MYpPEUHOBBIM CIIOEM CHapyXHu MMEETCs CJIOH  JIMIUJAOB.
BHyTpeHHee  NPOCTPaHCTBO  3amojHEHO  IMTOIUIa3Moi  (4).I'eHermueckmit  MaTepwan  MpeNCTaBICH
konblieBbiME ~ MoJekynamu  JIHK. 3tu  JHK MoXHO YCIOBHO pa3ieiuTh Ha «XPOMOCOMHBIE» U
mnasmuanele.  «XpomocomHas» JIHK (5) — opaHa, mpuxpemneHa K MeMOpaHe, COAEPXKHUT HECKOJIBKO
ThICAY4 TE€HOB, B omMude 0T XxpomocoMHbIXx JIHK »ykapuor oHa He JuHeliHas, HE CBA3aHa C
6enmkamu. 30Ha, B KOTopol pacnonoxena 3Ta JJHK, HazbIBaeTCs HYKJICOUIOM.

ITma3mumert - BHEXPOMOCOMHBIE TeHETHYECKHE 3IeMeHTHL. [IpencTaBisroT coboit

HeOonpmme kombpleBble JIHK, He cBa3anbl c Oeiakamu, HE TNpPHUKpPEIUIEHBI K MeMOpaHe, cojepikar
HeOonmpmoe 4mcno TreHoB. KomnmwecTBO rasmMun  MoxeT ObITh  pasnuuHbIM.  Hambornee u3ydeHB
INIa3MUABL, Hecylque HHpoOpManuio 00 yCTOMYMBOCTH K JIEKapcTBEHHBIM mpemnaparam  (R-¢aktop),
npuHUMaronme ydvactue B monoBoM mporecce (F-dakrop). I[lnmasmupma, cmocoOHas oOBEAMHATBCS C
XpOMOCOMOM, Ha3bIBaeTCsl JMUCOMOHW. B  OakTepualpHONM KIETKE OTCYTCTBYIOT BCE MEMOpaHHBIE
OpPraHOWABI, XapakTCpHbIC JUISI DJYKapHOTHYECKOH KiIeTkn (MuToxoHApuu, Iwtactuael, OIIC, ammapar
lonpmxu, nu3ocombl).B  1urormmasme Oaktepuil Haxoasrcs pubocomsl 70S-THna (6) W BKIIOYSHHS
(9). Kak mnpaBuio, pubocombl coOpaHbl B moiucombl. Kaxmas pubocoma coctrout u3z Manoit (30S) wu
oompmorr  cyobemunun  (50S). DyHxuus pubocom: cOOpka TOJIMMNENTHUAHOW UEMOYKH. BKItoueHHs
MOTYT OBITh NIPEJCTABIEHBI IIIBIOKaMH Kpaxmalia, TTTUKOT€Ha, BOJIOTHHA, JTUIHIHBIMH KaIUIIMH.
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IKCHEPTHOE 3AKIIOYEHUE (PELHEH3UA)

Ha pabouyto nporpammy nuctuminabl bJ[.08 «buonorus» crenuansHOCTh
40.02.04 «¥OpucnpyaeHuus»

Pabouass mporpamma yueOHON gucuumimael BJ[.08 «buomorms;» paspaboTaHa Ha OCHOBE
TpeboBannit PI'OC cpemnero obmiero o0pa3oBaHUs, TPENBIBISCMBIX K CTPYKTYpe, COMAEPKAHUIO
U pesyiabTaTaM  OCBOeHHMS  yd4eOHOII  gucrumiaueHel  «EcTrecTBO3HaHme», B COOTBETCTBHH  C
PexoMmeHpmamusiMu 10 OpraHM3alMy  MOJYyYeHHUs cpexHero obmiero oOpa3oBaHMs B Ipejenax
OCBOGHHUSI 00pa30BATENbHBIX TMPOrpaMM CpPEeIHETr0 MNPO(ECCHOHAILHOTO O0pa3oBaHUS, C  Y4ETOM
TpeboBanuii ®PI'OC 1o cmenmanbHOCTH  cpenHero mpodeccruoHanbHoro  oOpazoBanus — 40.02.04
IOpucnpynennms.

Paboueit  i-porpamMmoii  MpeAyCMOTPEHO  NpHOOpeTeHHe 3HaHWiH O  (QyHIaMEHTaJIbHBIX
(U3MUECKUX, XUMHUYCCKMX U  OHOJIOTHUECKMX 3aKOHAX W MPUHIMIAX, JIEXAIMX B  OCHOBE
COBPEMEHHOM €CTCCTBCHHOHAYYHOH KapTHHBI MHpa; Hambonee BaKHBIX OTKPBITHSAX, OKa3aBIINX
ONpeJiesIIoIee  BIMSHUE HAa pa3BUTHE TEXHHUKHM U TEXHOJOTHHM;, METOJaX HAy4YHOTO IO3HaHMS
MIPUPOJIBL.

B pesynbrare uzyuenus yueoHoi aucuummiuabl b/1.08 «bronorus» o0y4aromuiics: 1omKeH:

3HATh:
__ CMBICII TIOHATHI: €CTECTBEHHO-HAYYHBI METO/I IO3HAHUS, MAKPOMOJIEKYIa, OEJIOK, KJIeTKa,
muddepennmanus kierok, JHK. Bupyc, bnonoruyeckas sBontonusi, OnopazHoodpasue,
OpraHu3M, MOMYJIALH, SKOCHCTEMa, Ouoctepa, SHTPOIHS, CaMOOPraHU3aLUs; BKJIA]
BEJIMKUX YYCHBIX B (DOPMHPOBAHIE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA, YMETh:
-TIPUBOJUTH IIPUMEPHI SKCIIEPUMEHTOB H(WJIM) HAOIIOICHHUH, 3aBUCUMOCTb CBOICTB BEIIECTBA OT
CTPYKTYpPBI MOJIEKYJI, KIIETOUHOE CTPOCHHE KUBBIX OpraHu3MoB, posb JJTHK kak Hocurens
HaCJIeICTBEHHOH MH(OPMAIIH, BOJIIOIIIO XKHUBOH MPUPO/IBL, IPEBPAICHHS SHEPIHU U
BEPOATHOCTHBIN XapaKTep MIPOLECCOB B )KUBOI U HEXKUBOM NPUPOJIE, B3aUMOCBA3b KOMIIOHEHTOB
9KOCHCTEMBI, BIMSIHUE JICSITEIBHOCTH YEJIOBEKA HA 3KOCHCTEMB,
-00OBSICHATh TPHUKJIANAHOEC 3HAUCHHE BaXXHEHIINX MJOCTMKEHHM B 00JaCTH €CTECTBEHHBIX HAyK JUIA:
pasBUTUS U CO3JaHMA  OHOTEXHOJIOTHH,  JeueHus  WH(PEKUMOHHBIX  3a00JE€BAaHUM,  OXpaHBI
OKpY Karoueil cpepl;
-BBIJIBUTATh TUTIOTE3bI U TPEAJIaraTh MyTH UX MIPOBEPKH,
-JIeJIaTh BBIBO/IBI HA OCHOBE AKCIIEPUMEHTANIBHBIX JAHHBIX, IPEACTABICHHBIX B BUJE Ipaduka,
TAOJIHILIBI WK TUArpaMMBbl;
-paboTath ¢ €CTeCTBEHHO-HAy4HOI HHpOpMaIueH, coaepkaiieiics B coobmenusx CMU.
UHTEPHET-PEeCypcax, Hay4HO-IOMYJISIPHOI TuTepaType:
-BJIaJIeTh METO/IaMHU [TOUCKA, BBIJIEISTH CMBICIOBYIO OCHOBY M OLIEHUBATh JOCTOBEPHOCTD
uH(pOpMAaIHH.

CopeprkaHue TUCIUILTMHBI COOTBETCTBYET yueOHOMY iaHy crenuanbHoctd 40.02.04

IOpucnpynennus 30 KyoI'Y B r. Tuxopenke

Penenzenr,
nqupextop MBOY I'mmuaszust Ne 6 r. Tuxoperka



IKCIIEPTHOE 3AK/JIIOYEHUE (PELHEH3U)

Ha pabouyto nporpammy nuctumianael bJ[.08 «buonorus» crnenuansHOCTh
40.02.04 «¥OpucnpyaeHuus»

Pabouass mporpamma pucummuimael BJ1.08 «buomorms» paszpabotana Ha oOcHOBE TpeOOBaHUIMA
OI'OC cpemHero  obOmero oOpa3oBaHMs, TMPenbAT 'SeMbIX K  CTPYKType, COJACPKaHUI0 U
pedynbTaTaMm  ocBoeHHsl  y4ueOHoW  auciumiuebl  B/1,.08  «buomorus» , B COOTBETCTBUH  C
PekomeHnmamusiMu 1O OpraHM3alldd  TOJNYYEHHUS CpeAHero oOmero oOpazoBaHust B Ipefenax
OCBOCHHUSI 00pa3oBaTENbHBIX MPOTPaMM  CPEAHEro Ipo(ecCHOHATBHOTO 00pa3oBaHHi, C  YIETOM
TpeboBanmnii @DI'OC mo cmenumanbHOCTH  cpeaHero mpodeccuonanbHoro  obpasoanus — 40.02.04
«IOpucnpyneHuus».

Hucummumaa  BJ[.08  «buomorus»  oTtHocuTcs K 00mieoOpa3oBaTeNnbHON  TOATOTOBKE |
BXOJUT B cocTaB 0a30BbIX AucturiuH BJ1.00.

Paboueit  mporpamMmoil  TIpeayCMOTpEHO  MpHoOpeTeHWe  3HaHWid 0  (DyHIaMEHTaIbHBIX
XUMHYECKUX 3aKOHaX W TMPHUHIMIAX, JIeXKAIUX B OCHOBE COBPEMEHHOH eCTeCTBEHHOHAYYHOUH
KapTHUHBI MHpa; HambOoyee BaXKHBIX OTKPBITHSAX, OKA3aBIIMX ONpEACIsIiollee BIUSHHE Ha pPa3BUTHE
TEXHHUKH U TEXHOJOTHH; METOJaX HAYYHOTO MMO3HAHHS MTPUPOIBL.

B xone u3ydeHus paccMaTpUBaIOTCS CICAYIOIIUE pa3ieisl ononorun. B paboueit
MporpamMme OTPaKeHbI MPAKTHYECKUE YMECHHUS:

MPUBOAWTH  MPHUMEPBl  DKCIEPUMEHTOB  HM(WiM) HAOMIOACHWH, KJIETOYHOE  CTPOCHHE  IKHUBBIX
opranusmoB, ponb JIHK kak HocuTenss  HacleACTBEHHOW  HMH(OpPMALMU,  OBOJIOIUI  JKUBOU
IpPUPOJBl, IPEBpALLCHUs HSHEPIMM W BEPOSITHOCTHBIM XapakTep IPOLECCOB B JKUBOM U  HEXHUBOU
OpUpoJie,  B3aUMOCBS3b  KOMIIOHEHTOB  DKOCHCTEMBI,  BJIHMSHHAE  JEATEILHOCTH  4eJIOBEKa  Ha
9KOCHCTEMBI;

-00BACHATH MPUKIIATHOE 3HAUCHUE BAXKHEHIINX JJOCTHKEHUI B 00J1aCTH €CTeCTBEHHBIX HAYK JJIA:
co3aHusi OMOTEXHOJIOTUH, iedeHUs] HH(DEKIIMOHHBIX 3a00JIeBaHUN, OXpaHbl OKPY>KAIOIIEH Cpebl;
-BBIJIBUTATh TUTIOTE3bI U TIPEJIaraTh IMyTH UX MPOBEPKH, JEJIaTh BHIBOJIBI HA OCHOBE
9KCIIEPUMEHTANBHBIX JJAaHHBIX, IPEICTABICHHBIX B BUJIE TpaduKa, TaOIUIIbI UITH TUArPAMMBI;

paboTaTh C  eCTeCTBEHHO-Hay4YHOH uWHQopMmammed, conepxaimeiics B  coobmenusx CMU,
WHTEpHET-pecypcax,  HAy4YHO-TIONMYJSPHOW  JHMTEpaType:  BIaJeTb  METOAaMHU  TIOMCKa,  BBIACTATH
CMBICJIOBYIO OCHOBY U OIICHUBATh JIOCTOBEPHOCTh WH(OPMAIIHH.

O60vem, cTpykTypa ©  colepkaHue paboueit  mporpamma  muctmminael  BJI.08  «buomorus»
COOTBETCTBYIOT yueOHOMY IiaHy crennanbHocTd 40.02.04 «tOpucnpyneHmms».

Peniensent, yuutens Ononoruu

MBOY I'mmuazust Ne r. Tuxoperika JI. B. OGHOBEHCKas



