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1. TIACIIOPT IIPOr'PAMMBI YUEBHOM JJUCIHUILIMHBI 51.08 BUOJIOT U

1JI. O01mas xapakTepucTUKA Y4eOHO AMCIMILIMHbI

Pabouas mporpamma ydeOHOW muctmiuimHbl bBJ/1.08 Buonorus sBisgeTcs YacTbiO  TPOTPAMMBI
MOATOTOBKM  CHELMAJMCTOB CPEJHEro 3B€HAa B COOTBETCTBUH C DeepaibHBIM  TOCYJapCTBEHHBIM
o0pa3oBaTeibHBIM ~ CTaHAAPTOM cpenHero mnpodeccuoHanbHoro obpasoanua (nanee @OIOC CIIO)
o cneruansHocTH 40.02.04 FOpucnpynenus.

1.2. MecTo AMCHUILUIMHBI B CTPYKTYpe NPOrpaMMbl MOAT0TOBKH CIIENUAJINCTOB
cpe/lHero 3BeHa

JucuuiiMHa BXOJUT B COCTaB OO0S3aTENbHBIX Y4YeOHBIX AUCLUIUIMH, HU3y4aeMblX Ha 0a30BOM
ypoBHe 00111e00pa30BaTeIbHON MOATOTOBKH.

1.3. TpeboBaHus K pe3yIbTaTaM 0CBOCHHS AUCHHTIIHHBI

OcBoenue coJZlepyKaHus yueOHO JUCIUTIITAHBI «b/1.08 buonorus» obecrieunBaeT
JOCTH)KEHUE CTYJIEHTAMHU CIICIYIOLINX PE3yJIbTaTOB:

JIMYHOCTHBIX:

- 0CO3HAHWE 00YJAFOIIUMHUCS POCCUICKON IPaXKTaHCKOH WICHTUIHOCTH;

- TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIFHOCTH U CaMOOIIPEICTICHHIO;

- HaJIMYKMe MOTUBAIMH K O0YYEHHIO U IMYHOCTHOMY Pa3BUTHIO;

- [eJICHANIPABICHHOE  Pa3BUTHE BHYTPEHHEH IMO3WIMM JIMYHOCTH HA OCHOBE JTYXOBHO-
HPaBCTBEHHBIX  IIeHHOCTeW  HapomoB  Poccmiickoit = dDemepanmy, HUCTOPHUECKUX W HAIMOHAIBHO-
KyObTypHBIX  Tpamunuii, (opMHpPOBaHME CHCTEMBl 3HAYMMBIX  LEHHOCTHO-CMBICIIOBEIX  YCTaHOBOK,
AQHTUKOPPYNILMOHHOTO  MHPOBO33PEHMSA,  TPABOCO3HAHUs,  DKOJOTMYECKOM  KYJNBTYpHI,  CIOCOOHOCTH
CTaBUTh LI U CTPOUTH KU3HEHHBIC TINIAHbL;

MeTanpeIMeTHBIX:

- OCBOCHHBIC 06yqa}ou11/1M1/105[ MCXKINPEAMETHBIC IIOHSATUSA u YHHUBCPCAJIbHBIC y‘le6HI)Ie
IeiicTBUSA (peTyIsITUBHBIC, TO3HABATEIHHBIC, KOMMYHHKATHBHBIC);

- CIIOCOOHOCTh WX WCIIONB30BAHMS B II03HABATCIBHOM W COIHMANBGHOW TIPAKTHKE, TOTOBHOCTH
K CaMOCTOSTENIbHOMY TUIAHUPOBAaHMID W OCYHIECTBICHUIO  y4eOHOW  JeATeNbHOCTH, OpTaHU3aIlUuH
y4eOHOTO COTpPyAHMYECTBA C TENarorudeckuMu paOOTHHKaMH W CBEPCTHUKAMU, K y4YacTHIO B
MOCTPOCHUH NHANBUYyaIbHOW 00pa30BaTeIbHON TPACKTOPHH;

OBJIJICHHEC HaBBIKaMHU Y4eOHO-UCCIIEA0BATEIILCKOM, TPOSKTHON U COIMATILHON
JeATCTHHOCTH;

npeIMeTHBIX:

- chOpMHPOBAaHHOCTh 3HAHMH O MeCTeé W pOTM OHOJOTMH B CHCTEME HAyYHOTO 3HAHUS;
(YHKIIMOHATBFHOH TPaMOTHOCTH YEIIOBEKA IS PEIICHUS KU3HEHHBIX IPo0IIeM;

c(OpPMHUPOBAHHOCTh YMEHUS pacKpbIBaTh coJiepyKaHue OCHOBOTIOJTAr AFOIIHX
OHMOJIOTMYECKUX TEPMUHOB W TOHSATHH: JKW3Hb, KJIETKA, TKaHb, OPraH, OPTaHW3M, BHI, MOITYJISAIHS,
JKOCcHUCTeMa, OWoreHo3, Ouocdepa; MeTabomm3m  (0OMEH  BemIECTB W TPEBpallleHHe  JHEPIHH),
romeocras  (camoperymsinusi),  OunocmHTe3  Oenmka,  CTPYKTypHas ~ OpraHM3alMs  JKHBBIX  CHCTEM,
JIICKPETHOCTb, caMoperyJIsIus, CaMOBOCIIPOH3BEICHHUE (pempoayKist), HACIIEICTBEHHOCTD,
HU3MEHYMBOCTh, SHEPrO3aBUCUMOCTD, POCT U Pa3BUTHE, yPOBHEBAsl OPraHU3aLMS;

c(OpMHUPOBAHHOCTD YMEHUS pacKpbIBaTh coJiep)KaHue OCHOBOIIOJIAratOLINX
OMOIIOTMYECKMX  TEOpUHA H  THUMOTE3:  KICTOYHOH, XPOMOCOMHOW, MYTAllMOHHOH,  3BOJIOLIMOHHOMH,
MPOUCXOKIACHUS )KU3HU U YCJIOBCKA,

- C(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh OCHOBOMOJIATAIONIME OHOJOTUYECKUE 3aKOHBI |
3akoHomepHocTn (I. Mennens, T. Moprana, H.M. BaBunoBa, 3. Tekkemss, ®. Mromiepa, K. bapa),
TPaHMIIBI MX IPIMEHIMOCTH K KHBBIM CHCTEMAaM;

NpUOOpeTeHne  OmbITa MPUMEHEHUSI  OCHOBHBIX METOJIOB HAYYHOTO TIO3HAHNS,
UCTIONIB3YEMBIX B OWONOTMM: HAONIOACHWS W OIFCAHMS JKUBBIX CHCTEM, TIPOIIECCOB W  SIBJICHHI;
OpraHu3allid M  TPOBEACHUS  OMOJOTMYECKOr0  HOKCIEPUMEHTa,  BBIABIKECHUS  THIIOTE3,  BBIABJICHHUS
3aBUCUMOCTH  MEXKIY  HCCICAyEeMBIMUA  BCIMYMHAMY,  OOBSCHEHHS  IONYYEHHBIX  PE3YJIbTaTOB U
(hopMyITHUpOBaHNUS BEIBOJOB C UCIIOJIB30BAHNEM HAYUHBIX MTOHATHH, TEOPHH U 3aKOHOB,;



- C(i)OpMI/IpOBaHHOCTI) YMEHUS BbIACIIATEL CYLHIECTBEHHBIC ITPU3HAKHU BUPYCOB, KIICTOK

OTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, BHJIIOB, OHOTr€OIICHO30B
U IpeBpalleHus

XEMOCHHTE3A,

IOPOKAPUOT U 3YKapUOT;

0COOCHHOCTH obmena KIIETKE,

BEIIECTB
oOmeHa,

N OKOCHCTEM, OHEprunu B

(dorocunTe3a,
OILJIOAOTBOPEHUSI, PA3BUTHS u
(onTOreHe3a), 00pHOBI 32 CyIIECTBOBAHUE,
OpPTaHm3MOB K

MPOIIECCOB

IIIACTHYCCKOI O " MHTO34, Meﬁosa,

OHEPreTUICCKOro
WHAWBUAYAJIBHOI'O pa3sBUTHA OpraHu3sMa

BUI000pa3oBaHus,

pa3MHOXEHUs,
€CTECTBEHHOI'0 otoopa,
KOMITOHEHTOB

KpYyroBopoTa

HpI/ICHOCO6J'IeHHOCTI/I cpenc O6I/ITaHI/I$[, BIIMAHUA O9KOCHUCTEM,

OKOCHCTEMAaxX cBoel BCIICCTB u

U3MEHEHMI B MCCTHOCTH,

AQHTPONOTCHHBIX
MpeBpalieHre SHepruu B 6nocdepe;

- c(hOpMUPOBAHHOCTH
OMOJIOTUYECKUX MPOLECCOB U SIBJICHHH,

KU3HA C ICNbI0 00ecIeueHHsT Oe30IacCHOCTH CBOCTO 340POBbsA MW 3J0POBbS OKPYXKAKOMIUX J'IIOI[eﬁ,

00BsICHEHHS
[IOBCEIHEBHOMN

YMEHUA MIPUMEHATH TIOJTY4YCHHBIC 3HaHUA JUIA

JUId TPUHATHA [PAKTUUYECKUX pELIeHUHd B

COOIOICHUS 340POBOTO 06p333 JKU3HU,

cpere;

IIOHUMAaHHC

HGO6X0£[I/IMOCTI/I HCIIOJIB30BaHUA

OMOTEXHOJIOTHH JUIS PAIMOHATIHLHOTO TIPHUPOIOTIOIH30BAHNS;

CXCMBI

CKpCIIUBaHUA

c(hOpMUPOBAaHHOCTh YMEHHS pellarh OHOJOTHMYECKUE 3ajaud,
TUINIOB HACJIEJOBAHUSA NPU3HAKOB Yy OPraHU3MOB,

1A pas3HbIX

HOpPM TI'paMOTHOr0 IOBCJACHUSA B OprxcanmefI HpHpOI[HOﬁ

JIOCTH)KCHUH ~ COBpPEMEHHOH  OHMOJIOTHH

CXEMBEI IIEPEHOCA BEIIECTB M DHCPTHUU B OKOCHUCTEMAX (I_ICHI/I IIUTaHWUs, ITUIICBBIC CeTI/I);

- C(OPMUPOBAHHOCTh ~ YMEHHUIl  KPHUTHYECKH OLEHUBaTh HHPOPMAIMIO  OHOIOIHMYECKOTO
COIEp)KaHUs,  BKJIIOYAIOIIYI0  IICEBAOHAy4Hble  3HaHUS W3  pa3iMYHBIX HCTOYHMKOB  (cpeacTBa
MaccoBOH uHpOpMAIHH, Hay4YHO-TIONyJISIpHbIE MaTepuabl); HHTEPIPETUPOBATD 3TUYECKUE
aCTIeKTBI COBPEMEHHBIX  HCCICHOBAaHWNA B  OHONOTHH, MEIWIUHE, OHOTEXHONOTHH, pacCMaTpPHBATh
IJ00aJbHBIE  JKOJIOTHUECKHE IPOOJIEMBl  COBPEMEHHOCTH, (OPMHPOBaTH IO  OTHOIIEHHIO K

CcOOCTBEHHYIO TIO3HIINIO;

Ha  OCHOBC

Ouosormueckoii mHpOpMaIKM U3

MOHSITUHHBIN amnmapaT OHOJIOTHY.

14

Ilnanupyembie

pe3yabTAThI

cootBercTBHH ¢ PT'OC CIIO 1 Ha ocHoBe ®I'OC COO

HECKOJIbKHUX

O0CBOCHUSA

c(hOpMUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIE TNHCHMEHHBIE M YCTHBIE COOOILICHHS
HCIIOJIB30BATh

HUCTOYHUKOB, TpaMOTHO

00111e00pa3oBaTeILHOM UCIHTIINHBI

Kon n Iliianupyembie pe3yabTaThl 0CBOEHHS JUCIMILIHHbI
HAMMEHOBAH

He
dopmupyem

BIX Oomue! JucuunimHapHble?
KOMITETEHIH

171

OKOI. B yacTu TpyA0OBOr0 BOCIIMTAHUS: c(hOpMUPOBAHHOCTh 3HAHMHA O MECTE H
Bei6upars - TOTOBHOCTH K TPYyLy, OCO3HAHHE | POl OWOJOTMH B CHCTEME HAYYHOTO
CIIOCOOBI [IEHHOCTH MAacTEPCTBa, TPYIAOIO0HE; 3HAHUS, (YHKIMOHAITLHOM
peLIeHust FOTOBHOCTh K AKTHBHOHM | TPAMOTHOCTH  YEJOBEKa  JUIL  PELICHHUS
3a1a4 JEATENLHOCTH TEXHOJIOIMYECKOM U | XKH3HEHHBIX  POOJIEM;
npodeccuon COLIMATILHOM HAIPaBIEHHOCTH, | C(HOPMUPOBAHHOCTD YMEHHs
AJILHOM CIIOCOOHOCTH MHUIIMAPOBATD, PacKpsIBaTh COIEPKAHIE

COCTaBJIATh T'CHOTUIIMYCCKUC
COCTAaBJIATH




JCATCIIBHOCT
u
MPUMCHUTCSA
BHO K
pa3iMYHbIM
KOHTCKCTaM

TUIAHUPOBATh u CaMOCTOSITENBHO
BBIIIOJIHATD TaKYIO JICSTEIbHOCTB,
- HHTEpecC K pa3IudHbIM chepam

podecCHOHATTFHON NeITeIEHOCTH,

Osnanenue YHHUBEPCAIBHBIMH
yueOHBIMU MO3HABATEILHBIMHA
JEHCTBUSIMU:

a) 0a3oBbIe JOrMYecKue JeicTBUsI:
- CaMOCTOSITENBHO (HOPMYITUPOBATH U
aKTyaJIn3upOBaTh pobiemy,
paccMaTpuBaTth €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBIN
MIPU3HAK in )7t OCHOBaHMS TSt
CpaBHCHHH, KJIACCU(DUKAIH 1
000011eHMS;
- ONpeNeNaTh IETH JICATSIBHOCTH,
3allaBaTh TapaMeTpbl M KPHTEPHH WX
JIOCTHIKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYUST B PaccCMaTPUBAEMBIX
SIBJIICHUSX,

BHOCHTH KOPPEKTHBBI B

JICATCIIBHOCTD, OIICHHUBATh
COOTBETCTBHE pE3yabTaTOB LEIAM,
OIICHUBATHL TOCJICICTBUMN
JIESATENBHOCTH;
- pa3BUBaTh KPEeaTHBHOE
TIPY PEIICHUH XKU3HEHHBIX TIPOOIeM
0) 0a3oBbIe
JeHCTBUA:

BJIaJCTH

pHUCKH
MBIIIJICHHE
HCCIIeI0BATEILCKHE
HaBBIKAMH y4eOHO-
HUCCIIE0BATEIHCKOM "

MIPOEKTHOU

JeATENIbHOCTH,  HABBIKAMH  pa3pelIeHus
mpooeM;

-  BBIABJIATH HPUYMHHO-CIICACTBCHHBIC

CBSI3M M  aKTyalu3upoBaTb  3ajauy,
BBIIBUTATh THIIOTE3Y €e peleHus,
HaXOINTh apryMeHTHI Ut
JI0Ka3aTeNIbCTBA CBOUX  YTBEP)KACHUH,
3a7aBaThb napaMeTpbl U KpUTepuu
peLICHUS;

- AaHaJIM3UPOBATDH MMOJTYUCHHBIC B XO€

peueHusA 3aJa4uu PE3YIbTATHI,
KPUTUYCCKU OILICHUBATh 50,4
AOCTOBCPHOCTD, MIPOrHo3npoBaTh

HM3MEHEHHUE B HOBBIX YCIIOBHSAX;
YMETb IEPEHOCUTDH 3HAHUSI B

MO3HABATEIbHYIO U MIPAKTUYECKYIO

00JIaCTH )KU3HEACATETHHOCTH;

- YMETb HMHTErpUpPOBATh

Pa3HBIX IPEIMETHBIX 00IacTel;

3HAHUSA U3

- BbIABUTATh HOBBIC UJCH, IPpCAJIaraTtb

OCHOBOTIOJIATAFOIINX OMOJIOTHYEeCKUX
TEPMUHOB M TIOHATHH: JKH3HB, KJIETKa,
TKaHb, opras, OpTraHu3M, BUJ,
9KOCHCTEMA, OHOIIEHO3,
MeTabosm3M (0OMeH
IpeBpalliCHUEe  JHEPrHn),
(camoperymAnusi),
Oemnka, CTpYKTYypHast
OpraHu3aIusa KHBBIX CHCTEM,
JMCKPETHOCTD, CaMOperyJsus,
CaMOBOCHPOU3BEJICHUE (PEIPOTYKLIUS),

HaCJICACTBCHHOCTh, UBMCHYUBOCTD,

TTOITYJISILIHS,
ouocdepa;
BEIIECTB H
rOMeocTas
OHOCHHTE3

9HEPro3aBHUCUMOCTbh, POCT U Pa3BUTHE,
yYPOBHEBas OpraHU3alKs;
c(hOpMHUPOBAaHHOCTh
pacKphIBaTh

YMEHUS
cojiep>KaHue
OCHOBOIIOJIAT aOIINX OMOJIOTHYECKUX
TEOpU 1

XPOMOCOMHOM,

THUIOTE3.  KJIIETOYHOM,
MYyTalMOHHOM,
3BOJIIOLIMOHHOM, TIPOUCXOXKICHHS
JKU3HM U YEJIOBEKa,
c(hOpMHUPOBAaHHOCTh YMEHHUS
pacKkpbIBaTh OCHOBOIIOJIArafoIIue
OHOJIOrHYECKUE 3aKOHBI u
3akoHoMmepHoctH (I'. Mennens, T.
Moprana, H.. Basuiosa, 3. I'ekkens,

@. Mrosutepa, K. bapa), rpanuns! ux
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;
pHOOpeTCHHE ObITa MPUMEHCHHUS

OCHOBHBIX MCTOO0B Hay4YHOTIO

TMO3HaHUs, HCIIOJIb3yEMbIX B OHOJIOTHH:

HAOJIIOIeHUS 5 OIMCAHUS SKUBBIX
CHUCTEM, TIPOLIECCOB u SBJICHUII;
OpraHM3aIuH " MIPOBEIECHUSI
OHOJIOIHUECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUS THIIOTES, BBISIBJICHUS
3aBUCUMOCTH MEXKITY HCCIIeTyeMBbIMHU
BEJIMYMHAMU, O0OBLSICHEHHS
MOTYYCHHBIX PEe3yIIbTaTOB U
(hopmynupoBaHHs BBIBOJIOB c
HCIIONB30BaHNEM HAYYHBIX TTOHSTHA,
TEOPU W 3aKOHOB;

c(OpMHUPOBAHHOCTh YMEHHUSI  BBIACIATH
CYIIIECTBEHHBIE NPU3HAKA BHPYCOB,
KIJIETOK MPOKAPUOT n JYKapHOT;
OJIHOKJIETOYHEIX " MHOTI'OKJIETOYHEIX
OpPraHM3MOB, BUJIOB, OHOreOLIEHO30B U
DKOCHCTEM; 0COOECHHOCTH IPOLIECCOB
oOMeHa  BEIIECTB U MpEeBpaIlcHHs
SHEPIUH B KIICTKE, (dorocunTesa,

IJIaCTHYCCKOIo n OHEPrETUIECKOT0

0o0MeHa, XeMOCHHTE3a, MUTO34,



OpPUTHHAIBHBIC TTOJIXOBI ¥ PELICHUS; Melo3a, OIIOJIOTBOPEHUS, PAa3BUTHI U
- CIOCOOHOCTh HMX HCIOJIb30BaHUS B | Pa3MHOXKCHUS, WHIUBUIYaJIBHOTO
MTO3HABATEIILHOM u COLMAJIbHON | pa3BUTHSA OpraHu3mMa (oHTOTEHE3A),
MIPaKTUKE OOpBOEI 3a CYIIIECTBOBaHHE,
€CTECTBEHHOTO otoopa,
BHI000pa30BaHuU,
MIPUCTIOCOOIEHHOCTH OpPraHU3MOB K
cpene oOuTaHus, BIIUSIHHS
KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTCHHBIX HW3MEHEHHUI B
JKOCHCTEMAX cBOCH MECTHOCTH,
KpyroBOpOoTa BEIIECTB U IpeBpalleHue
sHepruu B Ouocdepe;
c(hOpMUPOBAHHOCTh YMEHHUSI pemiath
OMOJIOTHYECKUE 3a/1a4u, COCTaBJIATh
TCHOTUIIMYCCKUE  CXEMBI  CKPCIIMBAHUS
JUIS pasHBIX THIIOB HacJIeI0BaHUS
MPU3HAKOB Y  OPraHU3MOB, COCTaBJIAThH
CXEeMBl TIepeHOCa BEIIECTB M JHEPTHU B
JKOCHCTEMAX (uermm [TUTAHMUS,
MTHTIEBBIE CETH)
OK -2. B odacTn HEHHOCTH HAY4YHOro | c(hOpMHPOBaHHOCTH YMEHUI
Hcmons3oBaT MO3HAHMS: KPUTHYECKA  OLICHMBATh  MHMOPMAIIHIO
b - c(OPMHUPOBAHHOCTh MHUPOBO33PCHUS, | OMOJIOTMYECKOro coJiep KaHus,
COBPEMEHHBI COOTBETCTBYIOIIETO COBPEMEHHOMY | BKJIIOYAIOIIYI0  IICEBIOHAYYHBIE  3HAHMSA
€ cpecTBa YPOBHIO pa3BUTHS HayKH U | U3 Pa3IUYHBIX  HCTOYHHKOB  (CpencTBa
IIOUCKA, OO0IIeCTBEHHON MPAKTUKH, | MacCOBOH UHPOPMAIHH, Hay4HO-
aHajuza u OCHOBAaHHOTO  Ha  JUaliore  KYJbTYp, | MOIYJSPHBIE MaTepHabI);
WHTEpIIpeTal| CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOErO | MHTEPIPETHUPOBATh  3THUECKUE  ACHEKTHI
HHU MeCTa B MOJUKYJIBTYPHOM MHPE; COBpPEMEHHBIX HCCIIeIOBaHMI B
uHpOpMALUH - COBEPIIEHCTBOBAHUE  A3BIKOBOM M | OMOJIOrMM,  MeIUIMHE, OHOTEXHOJIOTUH;
u YUTATEIbCKOM  KyJIBTYphl Kak CpelcTBa | paccMaTpuBaTh rio0ansHbIe
nHPOPMAITHO B3aUMOJICHCTBUS ~ MEXKAY  JIIOABMH M | 9KOJOTHYECKHE poOIEeMBI
HHBIE MTO3HAHMS MHUPA; COBPEMEHHOCTH, (hopMupoBaTh o
TEXHOJIOI'HH OCO3HAHHE IIEHHOCTH HAYYHOU | OTHOLICHHUIO K HUM COOCTBEHHYIO
AT JEeATEJILHOCTH, TOTOBHOCTH | MO3UIIUIO;
BBIIIOJTHEHHUS OCYIIECTBJISTH MIPOEKTHYIO U | chopMHUPOBAaHHOCT, yMEHWUH  CO3/1aBaTh
3a1a4 WICCIICZIOBATENBCKYIO JICSITENIBHOCTh | COOCTBEHHBbIC IMMHCHMEHHBIE W YCTHBIC
npodeccuoH WHIMBHYaJbHO U B TPYIIIIE; COOOIIEHNsI Ha OCHOBE OHOJIOTHYECKOM
aJIbHOI OBnaneHue YHUBEPCATbHBIMU | HH(MOpMAIUU u3 HECKOJIBKHX
JESTETLHOCT Y4eOHBIMU MO3HABATEIbHBIMA | UCTOYHHKOB,  TI'PaMOTHO  KCIIOJIb30BaTh
U JICUCTBUSIMM: TIOHSITUIHBIN armapar OuoIoruu
B) pa6ora ¢ undgopmauueii:
BIIAJIETh HaBBIKAMH TTOJTYYSHUS
uHpOpPMAIMM U3  HCTOYHHMKOB  Pa3HBIX
THIIOB, CaMOCTOATCIIBHO OCyHIeCTBJ'IHTb
MMOMCK,  aHaju3,  CUCTEeMaTH3alluil0 H
HWHTEPIIPETAIHIO HHPOpMAIIH
Pa3INIHBIX BUJIOB u bopm
MPE/ICTaBIICHHUS;

- Cco31aBaTb TEKCTbI B  Pa3JIMYHBIX
(1)0pMaTax C YU4CTOM Ha3HAYCHUS




uHpOpPMAIMM W IIEJIeBOH  ayIOWTOPHH,
BBIOUpast OIITUMAJIbHYIO bopmy
IpEeACTaBIICHUS U BU3yaIU3aLUHY;

OLIEHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpOpMaLHH, ee
COOTBETCTBUE MPABOBBIM U  MOPAIbHO-
TUYECKUM HOpMaM;

UCIIOJIH30BaTh cpencTBa
MHPOPMAITMOHHBIX u
KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B
peuieHun KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX u
OPraHU3aIMOHHBIX 3aaa4 c
COOJIIOIEHUEM TpeOOBaHMIA
OPrOHOMHUKH,  TEXHHKH  O€30MacHOCTH,
THTHCHBI, pecypcocoepexeHus,

MPaBOBBIX M OTHYECKUX HOPM, HOPM
nH(GOPMAITHOHHON 0€30TIaCHOCTH;
- BJIaJleTh HABBIKAMH DPACIIO3HABAHUS H

3aIIUTHI uH(pOpManuH,
HH(POPMAITUOHHOH 0e30macHOCTH
JIMYHOCTH
OK 04. TOTOBHOCTb K CaMOpPa3BUTHIO,
OddexTnuBHO CaMOCTOSITEJIbHOCTH u | TproOpereHue OIlpITa PUMCHEHUA
B3anMOJeHCT CaMOOTIPEICIICHHIO; OCHOBHBIX METON10B Hay41HOTO
BOBATh H -OBJIaJieHHe HABbIKAMH Y4eGHO- NO3HAHUS, WCIONB3YEeMbIX B OWOJIOTHH:
pabotats B HCCIIEN0BATENLCKOM, IPOEKTHOM U HaOmoJCHUA | OLIMCAaHMA  JKMBBIX
KOJUIEKTUBE COLIMAILHOM IESTEHLHOCTH; CUCTEM, poneccoB u SBJICHUH,
U KOMaHJIe OgJiajieHHe YHHBEPCATbHBIME Oprafu3anuu n HpOBE/ICHN
KOMMYHHKATHBHBIMH e CTBUAMU: Guosornyeckoro OKCTICPUMEHTA,
6) COBMECTHASI 1eSITeTLHOCTD: BBIJIBIDKCHHS TUTIOTES, BBISIBJICHHS
HOHHMATS u HCIIONB30BaTE | 3ABUCHMOCTH MEXIy  HCCIIeIyeMbIMU
NpenMyILecTBa KOMAH/THOI u | BEIHMUMHAMH, 00BsICHEHUS
VHMBH/IyabHOI PaGoThL; MOTyYEHHBIX pe3yJbTaToB i
MIPUHUMATh (30 coBMmecTHoii | POPMYTHPOBaHHs BBbIBOZIOB c
NESTENLHOCTH, OpraHH30BbIBATH U | Bcnonp30BaHUEM Hay4HBIX TIOHSATHH,
KOOPAMHHUPOBATh neicTBus o ee | TCOPHIi M 3aKOHOB
JIOCTHXEHHIO: COCTaBJIATH TIaH
JIEHCTBUH, pacnpenensiTh ponu c
y4eToM MHEHHH Y4aCTHUKOB
o0cyxnaTh Ppe3yNbTaThl COBMECTHOU
paboTsr;
KOOPAWHHUPOBATH n BBITIONTHSATD
paboty B YCIIOBHSX peajbHOro,
BUPTYaJIbHOT'O U KOMOMHHUPOBAaHHOI'O
B3aMMOJICHCTBUS;
OCYILIECTBIIATD TIO3UTUBHOE
CTpaTermyecKoe MOBeJICHHE B
Pa3IHYHbIX CHUTYaLHsIX, HPOSIBIIATH
TBOPYECTBO M  BOOOpaxkeHHe,  OBITh
WMHHUIMATHBHBIM

OBJIaIleHI/Ie yYHnuBepCaJdbHBIMH




PeryJIAiTUBHBIMH AeHCTBUSIMM:

T') IpUHATHE ceOsl U APYTHX JIIOJEid:

- NIPUHUMAaTh MOTHBBL ¥ apryMEHTHI
Ipyrux Ioaen pu aHanuse
PE3yNbTaTOB AESATEIbHOCTY;

- [IpU3HaBaTb CBOE IIPaBO U IPaBo
JpYyTrUX JoAeH Ha OINOKY;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh
MUD C NO3UIUH APYTOTO YeJIOBEKa

OK 07.
ConeiicTBOBa
Tb
COXpaHCHHUIO
OKpYIKarolie
1 cpenpl,
pecypcocoep
€XeH HI0,
MPUMEHSTh
3HaHUA 00
U3MCHCHUU
KJIMMara,
TIPUHIIUITBL
OepexKIUBOT
o
TIPOU3BOJICTB
a,

3¢ PEeKTHBHO
JIeIiCTBOBATh
B
Ype3BbIYANH
bIX
CUTYyalrax

B 00/1acTHIK0/10rHYECKOT0

BOCIIUTAHMSA:
- c(OPMUPOBAHHOE"  3KOJIOTHUYECKOI
KyJIbTYpBI, MOHUMaHHE BIIMSTHHS
COLIMAIBHO-DKOHOMUYECKHUX IIPOLIECCOB
Ha COCTOsIHUE IIPUPOTHOH u
COLIMAJIBHOI cpenel, OCO3HAHUE
rI100aILHOTO XapakTepa

JKOJIOTHIECKHX TTPOOIIEM;
- TUTAHUPOBAHUE
OKpYXKaromiein
3HAHUS  LeJen

U OCYIIECTBJIICHHE
IEUCTBAIL B cpeme Ha
OCHOBE YCTOMYHBOTO
Pa3BUTHS YEIOBEYECTBA,;

JICUCTBUM,

OKpYy>KaroIein

AKTUBHOE
TPUHOCSIIAX
cpere;

HETIPHUSITHE
Bpen

YMEHHE
HeOIaronpusTHHIC
MOCTICACTBHS TIPEeAMTPUHUMAEMBIX
JIEWCTBUM, IPENOTBPAIIATD UX;

MPOTHO3UPOBATH
9KOJIOTUYECKUE

- pacnmpeHHe OIlbITa ACATCIIBHOCTHU
9KOJIOTUYECKOH HATIPABJICHHOCTH;

OBJIAZICHUE yaeOHO-
HCCIIEJ0BATEIbCKOM, MPOEKTHOU Hu
COLIMAILHOM eTEIIHHOCTH

HaBBbIKaMH

c(hOpPMHPOBAHHOCTh
MOJTyYCHHBIC

YMEHHS

3HaHHMA  UIS
OHOJIOTMYECKUX
JUIL  TIPUHSITHS

MIPUMEHSTh
00BsICHEHHS
MIPOLIECCOB U  SIBJICHUH,
MPAKTUIECKUX
IIOBCEIHEBHON
obecrieueHns

pereHnit B
KU3HH c TEIBI0
Oe3omacHOCTH CBOETO
3M0POBBSL  OKPYXKAIOIINX
COOMIOICHUS 3II0POBOTO
oOpa3a  JKU3HH, HOpPM  TPaMOTHOTO
MOBEJCHUSI B OKPYXKAIOMIEH MPHUPOIHOMN
cperne; MTOHUMAaHUE HEOOXOJMMOCTHU
HCIIOJIb30BaHUS JOCTHOKEHUHN

3I0pOBbsI U
JIFOJICH,

COBpEMEHHOMU Oouonoruu u

OHMOTEXHOJIOT U s pauMOHAIIBEHOTO

HPUPOIOTIONIB30BAHUS

MaxkcumaibHas yaeOHast Harpyska ooydatomierocs 72 daca, B Tom yucie: (u3 YII)-

o0s13aTeNbHAS ayINTOPHAS yueOHast Harpy3ka oOydJatomierocst 72 vaca. 1.4.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUATIIMHBI

2.1. O0beM yueOHOI TUCIMIIMHBI U BU/IbI YU4eOHOI padoThl

Bun yueGHO# paboThI Bcero Cemectp
4acoB 1

MaxkcumalibHasi yueOHas Harpy3ka (Bcero) 72 72

OO6s13aTenbHast ayUTOpHAast yueOHas Harpyska (Bcero) 72 72

B TOM YHCJIE:

Teopetuueckoe o0yueHue (JIESKUMOHHBIE 3aHATHS) 40 40

[IpakTrueckue 3aHATHS 30 30

[IpomexyTounas arrecTanus - AU PepeHIIMPOBAHHBII 2 2
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3a4cT

2.2.

CTpykTypa IMCHMILIMHBI

OcBoenne yueOHo# quctuiuinabl bJ1.08 bromorus BKimtoyaet u3ydeHne cleayomx

pa3aciioB U TEM:

HanmeHoBaHue pa3iesioB U TeM Bcero KoJinyecTBO ayIuTOPHBIX YacOB
T eopernueckoe IIpakTHyeckue 3aHATHS
o0y4yeHue

Paszpen 1. Kierka - cTpykTypHO- 18 10 8

(GYHKIIMOHATBHAS €IMHHIIA

KHUBOTO

Paznen 2. Ctpoenue u pyHKIIMHA 20 12 8

opraHmus3Ma

Paznen 3. Teopus 3BorONUH 6 6 -

Pasgnen 4. Dxonorus. 18 10 8

Pasgen 5. buosiorus B »xu3HU 8 2 6

IIpomexyTouHas arTecTanus - 2 2 (

T depeHITUPOBaHHBIN 3aUeT

Bcero o qucnuruimee 72 42 30

2.3. TemaTuuecknii mJiIaH W cojep:kaHue y4yeOHbIX 3aHaTuil aucuumiaunsl B/.08 buosorus
CIIO «lOpucnpynenmms» 1 cemectp 2024-2025 yueGHOro roga
Haumen Conep:xanue y4eGHOro MaTepuaJa, @opmup
Oo6bem yemble
OBaHUe npakTH4YecKue padoThbl, CAMOCTOSITEIbHASI padoTa
4yacoB KOMIeTe
pa3aeioB U TeM 0o0y4Jaromuxcs. —
1 2 3 4
1 cemectp
Pazpnen 1. Kinerka - cTpykTypHO-pyHKIMOHATBHAS €IMHUIA )KUBOTO 18
Tema 1.1. Conep:xanne y4e0HOTro MaTepuasa 2
Buonorns kak Teoperuueckoe 00yyeHue 2
Hayka. O0masn CoBpeMeHHbIE oTpaciu OHMOIOTHUECKHIX
XapaKTePUCTHK 3HaHWi. CBs3b OWONOTMM C  JPYTUMH  HayKaMu:
a )KU3HHA Onoxumus, Owodu3uka, OWOHHMKA, TeHoreorpadpus u KOl
ap. Poxp wm Mecro Ouonoruu B (OPMUPOBAHUU 0
COBPEMEHHOM  Hay4YHOM  KapTWHbl MHpa. YPOBHHU
OpTaHM3aluu SKUBOM MaTepHHU. Oo6mas
XapaKTepPUCTUKA JKW3HH, CBOWCTBA IKUBBIX CHCTEM.
XUMHUYECKHI COCTAB KIIETOK
Tema 1.2. Coaepxanue yueOHOro marepuasia 6
CTpykTypHO- Teopernueckoe o0yueHue 2 OKO1
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(pyHkunoHanbH
ast
opraHu3auus
KJIETOK

Knerounass teopus (T. IlIBamn, M. Ilneiinen, P.
Bupxos). OcHOBHBIE MIOJIOKEHUS COBpPEMEHHOI
KIIETOYHOMI TEOpUH. Twurel KIIETOYHOU
OpraHu3aluu: MIPOKAPHOTUYECKUI u
JYKapUOTUIECKHN. OnHOKIIETOYHbIE i
MHOT'OKJIETOYHBIE OpraHu3MBl. Crpoenue
MPOKAPUOTHUECKON KJIETKH. CrpoeHue
JyKapuoTndecko  knetku.  HexsetouHele  (opmbl
KHM3HU (BUPYCHI, OakTepruodarn)

K PAKTHYECCKHUE 3aHATUS

Oo
a9
_pbo

«CtpoeHue KJIeTKH (pacTeHusl, >)KUBOTHBIE, TPUObI)
U KJIETOYHBIC BKIFOUEHHS (Kpaxmai, KapOTHHOUIEI,
XJIOPOIUTACTEI, XPOMOILIACTEI)
[Toaroroska MHKpOIIPENapaToB, HaOmoIeHne c
TTOMOIIBIO MHUKPOCKOIIa, BBISIBIICHUE paziuuuit
MEXIy H3y4aeMbIMH OOBEKTaMH, (QOPMYIMPOBAHHE
BBEIBOJIOB

BupycHusle u 6akTepuaibHble 3a001eBaHus. O01He
NPHHIMIBI HCIOJIb30BAHMS JIEKAPCTBEHHBIX
BemecTB. OCOOCHHOCTH IPUMEHEHHUS
anTHONOTHKOB. [IpeacTaBneHne yCTHBIX
COOOWIECHMI C Ipe3eHTaLMeH, TTOATOTOBJICHHBIX T10
HEPEYHI0 UCTOYHUKOB, PEKOMEHIOBaHHBIX
IpernoaBaTesneM

Tema 1.3.
CTpyKTypHO-
dyHk1HOHAIBH
ble (paKkTOpBI
HACJIe/ICTBEHHO
CTH

Copnepxanue y4eOHOro marepuasia

TeopeaneCRoe oﬁyqune

Xpomocomnass  teopust T. Moprana.  Ctpoenue
XPOMOCOM. XpOMOCOMHBII Habop KIIETOK,
FOMOJIOTUYHBIE U HErOMOJIOTMYHBIE  XPOMOCOMBI,
TaryIONIHBIA W JAMIUIOWAHBIN  HaOop. HykienmHOBBIC
kuciaorel: JIHK, PHK HaxoxaeHume B KICTKE, HX
cTpoeHrne W (QyHKOMHA. MaTpuuHble TMPOIECCH B
KIIETKE: perUiKanys, OrocuHTE3 Oenka,
penapanus. ['eHeTnueckuil Koa U ero CBONWCTBa

E pakTuueckue 3aHATHS

Pemenue 3ana4 Ha onpeneneHue
MOCJIEIOBATEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIOT
B HOpMe nB cnyqae NU3MCHCHUA
rociyiefioBaTenbHocT HykieotunoB JJHK

OKO1
OK 02

Tema 1.4.
OOMeH BelIeCTB

u npeBpanicHue
JHEPrum B

KJICTKE

Conep:xanue y4eGHOro MaTepuasia

Teopernueckoe odyueHue

IonsiTue METa0oII3M. ACCUMUIISIIIUS u
JUCCUMMIISIIMSA - JBE CTOPOHBl Merabomusma. Tumsl
oOMeHa BemIeCTB: aBTOTPOGHBII W  TeTepOTPO(HBIH,
a’poOHBIA W aHadpoOHbIA. [lmactudeckuit  oOMeH.
®dorocuHTe3. XEMOCHUHTES

OK 02

Tema 1.5.
KusHeHHbIH

Coaepxanue yueOHOro marepuania

Teopernueckoe o0yueHue

OK 02
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IUKJ KJIEeTKH.
Murto3. Meiio3

Knerounsrii 1ukn, ero mnepuoapl. MHUTO3, ero craauu
u MIPOUCXOAALINE MPOLECCHI. Bbuonorunueckoe
3HaueHUe MuTo3a. Meio3 u ero craguu. IloBeneHue
xpomocom B Menose. Kpoccunrosep. buonmornueckuit
CMBIC] Melo3a

OK 04

TecTupoBaHue 2
Pa3nen 2. Ctpoenue u pyHKIIMU OPraHu3Ma 20
Tema 2.1. Copep:xanue yueOHOro MaTepuaJia 2
Ctpoenue Teoperuueckoe o0yueHue 2
opraHmsma MHorokieTouyHbIe OpraHu3Mbl. B3anMocBs3b o 9
OpPraHoOB U CUCTEMBI OPTraHOB B MHOT'OKJIETOYHOM =)
opranmme. ['omeocTas opranmsma u ero
MO /ICPKAHUE B TIPOIIECCE KUZHENEATEILHOCTH
Tema 2.2. Copaepxxanune yueOHOro marepuania 2
Dopmbl Teoperuueckoe 00yyeHue 2
Pa3MHOKEeHUsI ®opMBbl pa3sMHOXKEHUS OpraHu3MoB. becniosoe u OK 02
OpPraHU3MOB MI0JIOBOE PA3MHOMKCHUE.
Tema 2.3. Conep:xanue y4ueGHOro MaTepuasia 2
OHnTorenes Teopernueckoe odydeHue 2 o o
pacreHuii, WNHauBuIyansHOE pa3BUTHE OPTraHU3MOB. ) °
“KMBOTHBIX H OMOpuroreHes 1 €ro CTaauu
yesioBeKa
Tema 2.4. Copep:xanne yueOHOro MaTepuaia 4
3axoHoMepHOe TeopeTuueckoe o0yyeHue 2
™ OCHOBHBIE ~ TIOHATHS  TE€HETHKH. 3aKOHOMEPHOCTH
Hac/1e]0BaHus obpa3oBaHus ramer. 3aKOHBI I Menpens
(MOHOTHOPHWIHOE W TIOJMTHOPHITHOE o
IIpakTHyeckune 3aHATHA: 2 g °
Pemenue 3ama4 Ha onpeieieHIe BEPOSTHOCTH
BO3HHKHOBEHHS HACJICACTBEHHBIX MTPU3HAKOB MIPU
MOHO-, T1-, TIOJUTUOPUIHOM U aHATH3UPYIOIEM
CKpC€UIMBaHNH, COCTABJICHUC TCHOTUITNYCCKUX CXEM
CKpEILBaHUS
Tema 2.5. Conep:xanue y4eGHOro MaTepuasa 4
CuenJieHHOe Teoperuueckoe o0yyeHue 2
HacJleJ0BaHHe 3axonbl T. Moprana. CuernieHHOe HacjaeJ0BaHHe
NMPHU3HAKOB reHOB, HapylleHue cuerienus. HacnenoBanue
MPU3HAKOB, CIIETIJICHHBIX C [I0JIOM 0OKO1
IIpakTHyeckue 3aHATHA: 2 OK 02
Pemenue 3agau Ha onpeeneHre BEPOSTHOCTH
BO3HMKHOBCHUSA HACJICACTBCHHBIX IIPU3HAKOB IIPpH
CIICTIIICHHOM HACJIEIOBaHNH, COCTABIICHIE
TEHOTUIIMYECKUX CXEM CKPELIMBaHUSA
Tema 2.6. Copaepaxanne yueOHOIro marepuania 4
3akoHoMepHoOe Teopernueckoe o0yyenune 2
™ W3MeHYMBOCTh  IpU3HAKOB.  Bumel  M3MEHUMBOCTU:
U3MEHYUBOCTH HacJIeICTBEHHAs u HEHacleICTBEHHas!. 3aKkoH OKo1
TOMOJIOTUYECKHX pAaOB B HACJIEJICTBEHHOM OK 02
W3MEHYHUBOCTH (H.N. Baswuiio). MyranuoHHas OK 04

TEOpUs M3MEHUYMBOCTH. Buapl MyTanuidl M NOpUYUHBL
UX BO3HUKHOBEHMS
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IlpakTuyeckue 3aHATHA:

Pemrenue 3a1a4 Ha onpeeneHue TUIA MyTallul
TIpH TIepeaade HACIEICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE TEHOTUITUYECKUX CXEM CKPELIBAHUS

TecTupoBaHue 2
Pazpnen 3. Teopus 3Bosaonmnu 6
Tema 3.1. Coaepxanue y4eOHOro Mmarepuasa 2
Hcropus Teoperuueckoe o0yueHue 2
3BOJIIOLMOHHOT Muxkpossomonus. Ilonynauusa kak aneMeHTapHas OK 02
0 y4YeHHsl. €IMHHILA IBOTIOLMH OK 04
MukposBoJion
s
Tema 3.2. Copaepxanne yueOHOro Mmarepuasia 2
Maxkpo3BoJiron Teoperuueckoe 00yyeHue 2
usl. MaxposBoironusa. @opMbl 1 OCHOBHBIE
Bo3nukHoBeHn HanpasieHus Makpossomorun (A.H. Ceepuos). OK 02
€ U pa3BUTHE [Tytn nocTrxkeHust GMOIOrHYECKOTro Iporpecca. OK 04
JKM3HH HA Coxpanenue OuopazHoobpazus Ha 3emIe.
3emiie
Tema 3.3. Copaepxanne yueOHOro marepuasia 2
IIpoucxo:xaeHu Teoperuueckoe 00yyeHune 2 OK 02
edesI0BeKa - AHTPOTIONOTHS - HayKa O YETIOBEKE. OK 04
aHTPONOreHe3 CucreMaTH4eCcKOe MOJI0KEHUE YeJIOBeKa
Pasznen 4. DxoJiorus 18
Tema 4.1. Copnepxanue yueOHOro marepuasia 2
IK0JI0rM4ecKn TeopeTnueckoe o0yueHue 2
¢ (aKTOphI H Cpensl 0OUTaHMS OPTaHU3MOB: BOJIHASI, HA3EMHO- OKO1
Cpeabl KU3HU BO3QylIHasA, MOYBECHHAsA, BHYTPUOPTaHU3MCHHAs. OK 02
®u3NKO-XMMUYECKHE OCOOEHHOCTH Cpesi O0MTaHuUs oK 07
OPTaHU3MOB
Tema 4.2. Copaepxanune yueOHOro marepuasa 4
Honmyasimus, Teopernueckoe o0yueHue 2
coo0IecTBa, DKOJIOTMYecKasi XapaKTepUCTHKA BUIA U
IKOCHCTEMBI TIOMYJISIIIAN OKO1
IMpakTHyeckoe 3aHsATHE 2 OK 02
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX OK 07
3aJlaHuH 110 IEPEHOCY BEIIECTBA M SHEPTUH B
9KOCHCTEMAX C COCTaBJICHHUE TPOPHUECKHUX IIeTIeH 1
mUpamMu]] GMOMAcChl U SHEPTHH
Tema 4.3. Conep:xanne y4e0HOTro MaTepuasa 2
Buocdepa - Teoperuueckoe o0yyenune 2 OKO1
riaodaabHast Buocdepa - xuBast 0605104Ka 3eMitu OK 02
IK0JIOTHYeCKast OK 07
cucremMa
Tema 4.4. Coaepxanune yueOHOro marepuasia 4
Bansnue Teoperuueckoe o0yueHue 2 OKO1
AHTPOINOreHHbI AHTpPOTIOTCHHBIE BO3/ICHCTBUS Ha OHOChepy OK 02
X GaKTOpOB Ha IjpakTHyecKoe 3aHsATHE 2 OK 04
ouochepy «OTXO0IbI TIPOU3BOICTBAY. OK 07
Tema 4.5 Conepxanue y4e0HOro Marepuasia 4
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Biansinue Teoperuueckoe 00yueHue 2
COLUAJILHO- 310pOBbE U €0 COCTABIIIIOIIIE
JKO0JIOTHYECKHX [pakTHyeckoe 3ansiTHe
(¢axTopoB Ha
310pOBbe 2
yesI0BeKa
1. «YMcTBeHHAs paboTOCIOCOOHOCTEY. OBaicHUE
METOJAaMH OTPEe/ICICHIsI IIOKa3aTeIe YMCTBEHHOU OKO1
paboToCIocOOHOCTH, OOBSICHEHHE MTOTYYCHHBIX OK 02
Pe3yIbTaTOB M (OPMYIIMPOBAHHE BEIBOJIOB C OK 07
HCTIOJIb30BAHAEM HAYYHBIX ITOHSATHIA, TEOPUI U
3aKOHOB.
2. «BiissHre aOMOTHYECKUX (haKTOPOB HA YEIOBEKA
(HHM3KHE B BEICOKHE TeMITepaTypsl)». M3yueHue
MEXaHU3MOB aJaNTalluy OpraHu3Ma 4ejloBeKa K
HU3KUM U BBICOKHM TeMIIepaTypaM, 00bsICHEHUE
MOIYYEHHBIX PE3yJIbTaTOB U (POPMYIHPOBAHIE
BEIBOZIOB C HCIIONB30BaHUEM HAYIHBIX TIOHATHH,
TEOPUH 1 3aKOHOB.
TecTupoBanue 2
Pasznen 5. Buosorus B Ku3HM 8
Tema 5.1. Copep:xanue yueOHOro MaTepuajia 4
buorexnoJsiorn Teoperuueckoe o0yyeHue 2
U B JKU3HH BuotexHonmorus xak Hayka U IpOU3BOJICTBO.
KAKI0T0 OCHOBHEIC HaNPaBICHUST ONOTEXHOIOTHH.
OOBEKTHI OMOTEXHOIIOTHH. DTHKA OKO1
OMOTEXHOJIOTHYECKHUX U TEHETHUECKIX OK 02
skcniepuMeHTOoB. [IpaBuia noucka n aHanusa OK 04
6M03KOJIOTHUECKOI HHPOPMAIIUN U3 Pa3INIHBIX IK 01
HCTOYHUKOB (Hay4YHas U yueOHO-HaydHast I1K 02
TUTEpaTypa, CPECTBa MacCOBOM HHPOPMAIIHH,
cetb HTEpHET U npyrue
IljpakTHyeckoe 3aHsATHE 2
3amuTa Keica: IpeJCTaBICHUE PE3YIbTaTOB
pelIeHns KeHCoB (BBICTYIUICHHE C ITPE3CHTAIIUEH)
Tema 5.2 J1. BoTEeXHO0JI0OrMH B IPOMBIIIJIEHHOCTH
Tema 5.2.2. ConuajJIbHO-ITHYECKHE ACHEKThI OHOTEeXHOJIOTrHid
Tema 5.2.3. Conep:xanne y4e0HOTro MaTepuasa 4
BuoTexHOJI0TH IjpakTUyeckue 3aHATUS 4
- Pa3BuTre OMOTEXHOJIOTHI ¢ IPUMEHECHHEM OKO1
TeXHHUECKHE TEXHUYECKUX cHUCTeM (OHMOMH)KEHepus, OK 00
OouonH(popMaTHKa, OMOHNKA) U IPUMCHCHHE B
CHCTEMb! JKHM3HM YeJIOBEKa, MOVCK U aHATU3UH(pOpMaIuy u3 OK 04
Pa3NUYHBIX HCTOYHUKOB (Hay4IHasl H yueOHO-
Hay4HAas JTUTEPaTypa, CPEICTBA MAaCCOBOM MK 01
uHpOopManyu, cetb HTepHET U ApyTHe). K 02

Keiicbl Ha aHanu3 HHGOPMAIVH O Pa3BUTHH
OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUUECKUX
cucteM (10 Tpymnmnam)..
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3amura keiica: [IpencrasneHue pe3yabTaToB
pelleHns KeiCoB (BBICTYIJICHUE C IPe3eHTaIei)

I[MpomexyToun
asl aTTecTauus
0 T CHHUILIHHE
(1 depennup
OBaHHbBII
3a4€T)

Bcero

72

2.4. Conep:kanue pa3iesioB y4eOHOM JMCUMILTHHBI

2.4.1. 3aHaTud JeKIMOHHOI0 THIIA

Ne HaumenoBanmue
pazaen pa3je a/TemMbl
a

Coaepixanue pasiena

dopma

TEeKYIL
ero

KOHTP

1 cemecmp

1 Paznen 1.
Knerka -
CTPYKTYpHO-
(YHKIMOHAIIbHA
S eIMHUIIA
KHBOTO

CoBpeMeHHBIC  OTpaciii  OMOJOTHYeCKHMX  3HaHWi. CBs3b
OuosoruM C JAPYTMMH HayKamMu: Ouoxumus, Ouodusuka,
O6uoHuka, re”oreorpagus u ap. Poms u Mecto Ouosoruu
B (QOpPMHpPOBAaHUHM COBPEMEHHOH HAyJYHOH KapTUHBI MHpA.
YpoBHHN OpraHu3aluu JKABOM MaTepHH. Oo6mas
XapaKTepUCTUKA  JKW3HH, CBOMCTBa  KMBBIX CHUCTEM.
Xumudeckud  coctaB  kinetok  Kmerounas  teopus  (T.
IIIBanH, M. Inetinen, P. Bupxos). OcCHOBHBIC
MOJIOKEHUSI ~ COBPEMEHHOW  KJIETOYHOM  Teopud.  [HMbI
KJIETOYHOH OpraHU3ALMH: MPOKAPUOTUYECKUN u
sykapuoTndyeckuii.  OJHOKJIETOYHbIE W  MHOTOKJIETOYHBIC
OPTaHHU3MBI. CrpoeHue POKAPHOTHUYECKOIT KJIETKU.
Crpoenue 3YKapUOTHYECKOU KJIETKH. Hexknerounsie
(hopMbI KU3HU (BUPYCHI, OaKTEpHOQAarH.

2 Pazmen 2.
Crpoenue u

byHKIUHN
OpraHusma

MHOTOKIIETOUHBIE ~ OpPTaHW3MBL. B3auMOCBSI3b  OpPraHoB U
CHCTEMEI OpraHoB B MHOTOKJICTOYHOM opraHusMe.
l'omeoctaz opranm3ma ©u ero TnoAJep)KaHWE B MpoIecce
JKU3HeNesATeIbHOCTH.  DOpMBI  pPa3MHOXKEHHSI ~ OPTaHU3MOB.
Becriomoe ¥ Tmoj0BOe  pasMHOXKEHHE. Buabl  Oecrosioro
pasmHoxeHud. IlomoBoe pasmHoxeHue. [amerorenes y
JKABOTHBIX. Cnepmarorenes u 0O0TCHE3. Crpoenue
TOJIOBBIX KJIETOK. Ormio10TBOpEHHE. NunuBuayansHoe
pa3BUTHE  OPraHW3MOB. OMOPHOTEHE3 W  €ro  CTajuu.
[TocTaMOpHOHATBHBIN TIEPUOLL. Cranuu
MMOCTAIMOPHUOHATBHOTO pa3BUTHUS y JKUBOTHBIX i
YeJI0BEKa. IIpsimoe u HEIpsMoe pa3BuUTHE.
buonoruyeckoe CcTapeHue u CMEpPTh. OnTtorenes
pacTeHui. 3aKoHBI T. Moprana. CueruieHHoe
HacCJICIOBaHHE TCHOB, HapylIeHue CLICTJICHHUSL.
HacnenoBanue TIPU3HAKOB, CIICTIIICHHBIX c TTOJIOM.
M3MeHUYHnBOCTD MIPU3HAKOB. Bunpr N3MEHUYHUBOCTH:
HACJICICTBCHHAS U HEHACIICCTBEHHA. 3aKOH

v, T
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TOMOJIOTHYECKHX psimoB B HACJIeICTBEHHOM
m3MenuuBocty  (H.M. BaBuios). MpyranuoHHass  TeopHs
H3MEHUYHUBOCTH. Buasr MyTalui u MIPUYUHBI HX
Bo3HHKHOBeHHs.  Kapmotum  wemoBeka.  HacmenctBeHHBIE
3a0oneBaHUsl  dYeloBeKa. [ ©HHbIE W XPOMOCOMHBIC
Oole3Hu YyeJIoBeKa. Bone3nu ¢ HACIICICTBEHHOU
MIPEIPACIIONIOKEHHOCTHIO. 3HaveHHe MEIUIITHCKOMH
TeHETUKU B MPEAOTBPALICHUHM M JICUYEHHUH TE€HETHYECKUX

3a00JIeBaHUH YeIOBEKa

Paznen 3.
Teopus
IBOJIFOLIMH

[TepBrie 3BOJIFOIIMOHHEIE KOHILIEIIUN (K.B. Jlamapk,
XKJI.  broddon). Dsomonuonnas Tteopus Y. JlapsuHa,
WHTETHYECKass  TEOpHs  SBOJIOLUHU u €e  OCHOBHEIC
MOJIOKEHUS. MukposBoITIOIHSL. [Honmynsiuus Kak
3JeMeHTapHas eIMHHUTIA SBOJTIOLIHH. I'eneTnueckue
OCHOBBI  3BOJIOIMH. OJIEMEHTapHBIE (PAKTOPHI  SBOJIOLUH.
EcrecTBeHHBII oTOop - HaIpaBJIsSIOIINI ¢dakrop
SBOJIIOIUH. Bunoo6pazoBanue Kak pe3yabTaT
MHUKPO3BOJIOLIUU CucreMaTHueckoe MOJI0KEHUE
yemoBeka. CXOACTBO M OTIWYMS 4YeJNOBEKa C KUBOTHBIMH.
OCHOBHEIE cTaanu aHTPOIIOTEHE3A. BOTIOLINSA
COBPEMEHHOTO  ueioBeka. UYenmoBeueckWe pacbl H  HUX
€AMHCTBO. Bpems W myTm pacceleHHs 4YelOBeKa 10
mianere. [ Ipucnoco0ieHHOCTh yelroBeKa K pa3HBIM
YCIOBHSIM CpPEIbI

v, T

Pasnen 4.
DKoJiorus

Cpenbl obuTaHUs OPraHU3MOB: BO/IHAs, HA3EMHO-
BO3JIyIIIHAs, [IOYBEHHAS, BHYTPHOPTaHN3MEHHASI.
®uzuKo-XMMUYECKHe 0COOEHHOCTH Cpell OOMTaHuUs
opranu3MoB. [IpucnocobaeHnst OpraHu3MOB K )KH3HH B
pa3HbIx cpenax. [ToHsTHe KONOTHYECKOT0 (akTopa.
Knaccuduxanus sxkosnoruueckux ¢akropos. [Ipasuio
muHnMyMa FO. JInbuxa. 3akoH TonepanTHOCTH B.
[Hendopaa... Dxomoruyeckas XxapakTepUCTUKA BUIA U
MOMYJIAAN. DKOJOTHYECKask HUINA BUAA. DKOJIOTHIYECKHe
XapaKTepUCTHKH mommy iy, CoobiecTa u
sKocHcTeMbl. brolieHo3 u ero cTpykrypa. CBsizu MexKLy
opranu3zmMamu B OuorieHo3e. CTpYKTYpHbIE KOMIIOHEHTHI
9KOCHCTEMBI: IPOTYLICHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BelecTB 1 ITIOTOK SHEPTHU B SKOCHCTEME.
Tpoduueckue ypouu. bruoctepa - )xuBast o6omouka
3emiu. PasButie npencrasiaenuii o buocgepe B Tpyaax
B.U. Bepuazckoro. Obiactu duocdeps U ee
KOMITOHEHTHI. JKHBOE BEIIeCTBO OHOC(EPHI U ero

GbyHKIHNH.
3aKOHOMEPHOCTH CYIIIECTBOBAHUS Onocheps

v, T

Paznen 5.
buomnorusa s
JKM3HHU

BuorexHomoruss kak Hayka W IpOW3BOACTBO. (OCHOBHBIC
HaIPaBJICHHUS COBpPEMEHHOM OMOTEXHOJIOIMH. Merosl
OMOTEXHOJIOTHH. OOBEKTHI OHMOTEXHOJIOTHH. DTHKa
OMOTEXHOJIOTMYECKMX W TCHETHYCCKMX  JKCICPHMEHTOB.
[IpaBuna IoMcKa H aHajm3a OHOBKOJIOrHYECKOM
uHpOpPMAaIMK W3  PA3IUYHBIX HCTOYHHKOB (HaydHas U
yueOHO-Hay4YHasl TUTEpaTypa, CPEICTBA MACCOBOM

v, T
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nHbopMaImu, ceth IHTEpHET M APYIHE

[Ipumeuanwue: T - TectupoBanue, Y - yCTHBIA OIPOC

2.4.2. 3aHATUS CEMHMHAPCKOTO THNA

HE IPeTyCMOTPEHBI

2.4.3. IlpakTHyeckune 3aHATHSA

Ne HanmenoBan Copnep:xanue paszjesa Dopma
pa3nena ne TeKyIle
pasnes a/TeM ro
bl KOHTPO
JIst
1 2 3 4
1 cemecmp
1 Tema 1.2. «CtpoeHue KIeTKH (pacTeHHs, )KUBOTHbIE, TPUOBI) U P,y
CrpyKTypHO- KJICTOYHBIE BKIIIOUEHUS (KpaxMall, KapOTHHOUIIBL,
(YHKIIMOHATTH XJIOPOIUTACTHI, XPOMOILIACTEI)
Hasl [logrotoBka MHKpOIpenapaToB, HaOMIOJCHHE C IIOMOIIBIO
OpraHu3anus MHKPOCKOIIA,  BBIABICHHE  pPa3IMIdid MEXKOY H3yJaeMbIMU
KJIETOK o0BbexTamu, (OpMYIHPOBAHKE BHIBOJIOB
2 Tema 1.3. Pemenne 3amay  Ha  ompeleNeHHE — MOCJEN0BAaTEIbHOCTH 1Py
CrpykTypHO- HYKJICOTHIOB, aMHHOKHCIOT B HOpME W B  CIly4ae
(hyHKIIMOHAITH HM3MEHEHU MmocienoBaTeIbHOCTH HyKiteotuaoB JJTHK
HbIE (haKTOPBI
HaCJIEJCTBCHH
0CTH
3 Tema 2.4. Pemenue 3a71a4 Ha oTpeJIeIICHHe BEPOATHOCTH 1P,y
BaKOHOMepHO BO3HHUKHOBCHUSA HaCJICACTBCHHBIX IMPHU3HAKOB npu MOHO-,
CTH JU-, TOJIWTHOPUIHOM W  aHAJIM3UPYIOIIEM  CKpelIMBaHUH,
HacJeI0BaHUs COCTaBJICHUE TCHOTUITHUECKUX CXEM CKPEIIUBAHMUS
4 Tema 2.5. Pemenue 3a7a4 Ha OTIpeJIeIICHIE BEpOSITHOCTH IP,y
CHGHHCHHOG BO3HHUKHOBCHUSA HaCJICACTBCHHBIX IIPU3HAKOB npu
HacJeI0BaHUE CIICIIICHHOM HACJICOBaHUH, COCTaBIICHHE
MIPU3HAKOB TEHOTUIIMYECKUX CXEM CKPELIUBAHMUAL. .
5 Tewma 2.6. Pemenne 3amau Ha omnpeneneHue Ttuna Myrauud  npu | [IPY,T
3aKOHOMEPHO nepenaye HaCJIeICTBEHHBIX MIPHU3HAKOB, COCTaBJICHNE
CTH TCHOTHUITNMYCCKUX CXCM CKPCIINBAHUA
HU3MCEHYNUBOCT
u
6 Tema 4.2. Pemenne MIPAKTUKO-OPUEHTUPOBAHHBIX pacyeTHbIX IP,y
[Momynsmus, 3aJlaHMii 1Mo  TepeHocy ~ BewlecTBa M DJHEpruM B
coo0mecTBa, OKOCHUCTEMaX C  COCTaBJICHHUE TPOPHUYCCKHX  Iemeld
9KOCUCTEMBI nupaMuj] OMOMacChl U SHEPTUU
7 Tema 4.4. «OTtxompl  mpou3BoiACTBa». Ha  ocHoBe  (denmepanbHOrO P,y
Bnusaue KJIacCH()MKAMOHHOTO KaTauora OTXOJIOB OIpeNeIIATh
AHTPOIIOTEHH KJIacC OMAaCHOCTH OTXOOB; arperaTHOe COCTOSHUE U
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BIX (haKTOpPOB (bu3IIECKyIO bopmy OTXOJI0B, o0Opazyromuxcst Ha
Ha 6uochepy paboueM Mecte / Ha 3Tamax MPOM3BOJCTBA, CBA3AHHBIC C
OTIpeICIICHHON MPOodheccCueil/crieualbHOCThIO

8 Tema 4.5. «YMcTBEeHHas paboOTOCIOCOOHOCTE [P,y
Bnustaue ORnazienue MeToIaMHu OTIPEENICHHS TI0Ka3aTeen
COLIMAITBHO- YMCTBEHHO paboTOCIIOCOOHOCTH, 0OBSICHEHNE
9KOJIOTUYECKU MOJMYYEHHBIX Pe3yIbTaTOB U POPMYTHUPOBAHIE BHIBOJIOB
X GakTopoB (THCBMEHHO) ¢ UCIIONB30BaHIEM HAYIHBIX TOHSITHH,

Ha 3JJ0pOBbE TEOpHI ¥ 3aKOHOB

YeJioBeKa «BnustHue abnoTHIecKuX (haKTOPOB HA YEIOBEKA
(HHM3KHE B BEICOKHE TEMITEPATYPHhI)»
Wzyuenne MEXaHW3MOB aJanTallii OpTaHW3Ma  dYellOBEKa
K HIBKUM ¥ BBICOKHM TeMIepaTypaM H OOBICHEHHE
MOJYYSHHBIX  pe3ylbTaToB W (OpMyIHpOBaHHE  BBIBOJOB
(MMCBPMEHHO)  C  WCIOJb30BAHHMEM  HAYYHBIX  HOHATHH,
TEOPUI 1 3aKOHOB

9 Tema 5.1. Keficet Ha anamu3 wuHpOpMAIMU O HAYYHBIX JOCTIDKEHHSIX 1P,y
Bbuorexuomor B obnactu TeHETHYECKUX TEXHOJIOTHH, KJIETOYHON
wi B )KM3HHU WHXEHEePUH, THIIEBBIX OHOTEXHOJNIOTHMH. 3amuTa  Kekca:
KaKIOT0 TIpEe/ICTaBIICHHE pe3yIbTaToB penIeHus KeHcoB

(BBICTYIIJICHUE C TIpE3CHTAIMEl)

10 Tema 5.2 PasBurue MIPOMBILLUIEHHON OMOTEXHOIOTHIA U ee [P,y
Buorexnomor NpPUMEHEHWEe B  JKM3HM  4YeloBeKa, MOWUCK W aHaIu3
w B UHPOpPMAIlMM W3  PA3IMYHBIX HWCTOYHHKOB  (HayyHas W
MPOMBIIUICHH yaeOHO-HAYTHAsS JTUTEPATypa, cpeacTBa MaccOBOH
OCTH uHpopMaImn, cetb UHTepHET U Apyrue)

Ketice Ha aHaJm3 HHpOpMAITIH 0 pa3BHUTHH
MPOMBIIIIEHHON OMOTEXHOIOTHH (110 TpyIam)

11 Tema OTtHueckue aCTIEKTHI pasBUTHUS OMOTEXHOIOTHI u [P,y
5.3CounansH MpUMEHEHHE WX B OKU3HM UEJIOBEKAa, IIONCK W aHaHu3
0-dTUYECKUE uHboOpMAlMM M3  pa3M4YHBIX HCTOYHHKOB  (HaydyHas W
ACTICKTEHI yueOHO-HayYHast JUTeparypa, cpencraa MaccoBOM
OHOTEXHOJIOT nH(popMaIuu, ceTb IHTepHET 1 ApyTHE)
it Keticei Ha amamm3 wHpopMamuum 00 OJTHYECKHX AaCIEKTaX

pa3BUTHUSI OMOTEXHOJIOTHH (IO TPYTINam)
3ammra  keiica:  IlpencraBieHue — pe3ysnbTaToB — pelIEHUs
KelcoB (BBICTYIUIEHHE C NPEe3CHTANNEH)

12 Tema 5.4 PasButHe OHOTEXHONOTHMII C TPUMEHEHHEM TEXHMYECKHX I1P,y
Buotexnomnor cucreM (OmowmkeHepus, OwomH(popMaThKa, OHOHHKA) W
w U WX TpPUMCHEHHE B OKW3HM UEJIOBEKAa, IIONCK W aHaIu3
TEXHHYCCKHUEC HHOOpPMAaIlMK W3  Pa3IMYHBIX HCTOYHUKOB  (HaydHas U
CHCTEMBI y4eOHO-HayqHAas JMTEpaTypa, cpenicTBa MacCoBOM

nHpopMaIy, cetb IHTepHET U ApyTHe)

Ketice Ha aHam3 “HPOPMATUH 0 pa3BUTHU
6PIOT€XHOJ'[OFPII>i C MIPUMEHCHUEM TEXHUYCCKUX CHCTEM
(o Tpymmam)

3ammrta  keiica:  IlpenctaBmeHme  pe3ynbTaTOB  PELICHUS
KeiCcOB (BBICTYILICHHE C TIPE3CHTAIINECH)

[Ipumeuanue: [1P- mpakTuueckas pabota, T - TecTupoBaHue, Y - YCTHBIH Onpoc
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2.4.4. JlaGopaTopHble 3aHATHSA
HE MPELYCMOTPEHBI

2.4.5. CopepxaHue caMOCTOSATEIBHOI PadOTHI

HE MPeIyCMOTPEHO

2.4.6. IlepeyeHs y4eOHO-MeTOAMYECKOro o0ecmedeHHsl J/UISl CAMOCTOSITEILHOH  PadoThI
o0y4aromuxcs Mo AMCHUIJINHE He MPeaycMOTpeH3.

3. OBPA30BATEJIBHBIE TEXHOJIOI'MU

Hns  obyuenms  buonornm  mpemycMaTpuBaeTcs — HCIIONB30BaHHE B y4eOHOM  Iporiecce
aKTHBHBIX W WHTEPAaKTUBHBIX (OpM TMPOBEOCHHS ayJUTOPHBIX M BHEAYOWTOPHBIX 3aHATHH C IIEJIBIO
(hopMHUpOBaHUS U PA3BUTHUS IPOGHECCHOHATBHBIX HABBIKOB 00YYAIOIIIUXCAL.

B mpoliecce 00yJeHus MIPUMEHSIIOTCS o0Opa3zoBaTeNbHBIC  TEXHONOTMH  JIMYHOCTHO-
JIesITeIbHOCTHOT0, Pa3BUBAIOILETO U IIPOOIEMHOTO 00yUICHUSI.

B  yuebHOoM mpomecce Hapsmy ¢  TPamUIHOHHBIMH  OOpa30BaTENbHBIMH  TEXHOJIOTHSMH
UCTIOJIB3YIOTCS KOMITIBIOTEPHOE TECTUPOBAHUE, TeMaTU4eCKue MIpe3eHTallnH, WHTEPaKTUBHBIC
TEXHOJIOTHH.

3.1.006pa3oBaTebHbIE TEXHOJOTUH MTPU NMPOBEAEHUH JeKIUi

Koi-Bo
Bubl npuMeHsieMbIX
Ne Tema . gac
00pa3oBaTeJbHBIX TEXHOJIOTH A

1 2 3 4
Tema 1.1. AynnoBu3yaibHas TEXHOIOTHUS, 2%
1 |Buonorus xax Hayka. Obmias TEXHOJIOTHS Pa3BUBAIOIIETO
Tema 1.2. AynnoBu3syanbHasi TEXHOJIOTHS, 2
2 |CrpykTypHO-(YHKIHOHAIbHAS TEXHOJIOTHs pa3BUBAIOLIETO
OpraHu3anys KJIEeTOK 00ydIeHUS
Tema 1.3. CtpykTypHO- AynvroBu3syanbHas TEXHOJIOTHUS, 2
3 (yHKIIMOHATBHBIC (PAKTOPHI TEXHOJIOTHS PA3BUBAIOILETO
Tema 1.4. AynuoBu3yajibHas TEXHOIOT U, 4
4 |O6men Bemects 1 HpeBpaleHue TEXHOJIOTHA PA3BUBAIOIIETO
5 Tema 1.5. )Ku3HEHHBI ITUKIT KIETKH. AynnoBu3syasbHasl TEXHOJIOI U, 2
Murto3. Meio3 TEXHOJIOTHS Pa3BUBAIOLIETO
AynunoBu3zyanbHasi TEXHOJIOTHS, 2*

6 |Tema 2.1. CtpoeHue opranusma
TEXHOJIOT'HsI Pa3BUBAIOILIETO

7 Tema 2.2. AynunoBu3zyanbHasi TEXHOJIOTHS, 2
DopMBbI Pa3MHOXKEHUS OPraHU3MOB TEXHOJIOTHS Pa3BUBAIOIICTO

3 Tema 2.3. AynnoBu3yasabHasi TEXHOJIOT U, 4
OHTOreHe3 pacTeHUH, AKUBOTHBIX U TEXHOJIOTHS Pa3BUBAIOIICTO

9 Tema 2.4. 3aKOHOMEPHOCTH AynuoBu3zyasbHasi TEXHOJIOT U, 2
HACIeA0BAHUS TEXHOJIOTHsl Pa3BUBAIOILETO

10 Tema 2.5. CuerieHHOe HacIe10BaHue AynuoBu3yanbHasi TEXHOJIOTHS, 2
TPU3HAKOB TEXHOJIOTHsl Pa3BUBAIOILETO

1 Tema 2.6. 3akoHOMEpHOCTU AynuoBu3yanbHasi TEXHOJIOTHS, 2%

HU3MCHYMBOCTH TCXHOJIOTHA PA3BUBAIOIICTO
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Tema 3.1. MicTopus 9BOJIIOIIMOHHOTO

AynuoBu3syasbHas TEXHOJIOTUS,

12 yueHust. MUKPO3BOTIOLHUS TEXHOJIOTHS PAa3BUBAIOIIETO
Tema 3.2. Makpo3Bomronus. AynunoBu3zyanbHasi TEXHOJIOTHS, 2
13 Bo3nukHOBEHNE U pa3BUTHE KU3HH TEXHOJIOTHS] Pa3BHUBAIOIIETO
14 Tema 3.3. IIporCX0kKIEHUEUETOBEKA AynnoBusyanbHas TEXHOIIOTHS, 2
- QaHTPOIIOTEeHE3 TEXHOJIOTHS PAa3BUBAIOIIETO
15 Tema 4.1. Dxonorunyeckue GaKToOphl K AynyoBu3syanbHas TEXHOJIOTHS, 2*
CpeIbl KHU3HA TEXHOJIOTHS PAa3BUBAIOIIETO
Tema 4.2. [Tomynsinus, cooOIIecTBa, AynnoBu3yaiabHast TEXHOJIOT U,
16 |pxocuCTeMBI TEXHOJIOTHS Pa3BUBAIOIIETO 4
COO0O0IIECTBA, SKOCUCTEMBI 00ydeHus
Tema 4.3. buocdepa - rmobanbHas AYAMOBHEYATLHA TEXHONOTHS,
17 TEXHOJIOTHS Pa3BUBAIONIECTO 4
9KOJIOTHYECKasi CUCTEMa -
AyIuoBU3yanbHas TEXHOJIOTHS,
Tema 4.4. BnusiHue aHTPOTIOTEHHBIX
18 TEXHOJIOTHSI Pa3BHBAIOIIETO 2
(haktopoB Ha 6uochepy oBydeHHs
Tema 4.5. BnusiHue connaibHO- AynnoBu3syanbHasi TEXHOJIOTHS,
19 |akomoruueckux GpakTopoB Ha TEXHOJIOTHS Pa3BUBAIOIIETO 4
3JI0POBBE YEJIOBEKA o0yJeHHs
HToro no kypcey 48
B TOM YHCJIe MHTePaKTHBHOe 00yueHue™ 8
3.2.06pa3oBaTe/ibHbIE TEXHOJIOTHU NP MPOBEIEHUN MPAKTHYECKUX 3aHATHH
Buapi npuMeHsieMbIX Koa-Bo
Ne Tema 00pa3oBaTeJbHbIX TEXHOJIOTHH yac
1 2 3 4
[paktudaeckas padora Nel mo Teme TexHoorus pa3BUBAIOLLETO 2
1 | 1.2.CTpyKTypHO-(QYHKIHOHATHHASL o0y4eHus,
OpTaHM3anus KIETOK
[IpakTudeckas pabota Ne2 o IpyMIIOBasi IUCKYCCHS 2
o [Teme 1.3. CtpykrypHO-
(YHKIHOHAIIBHBIE
(hakTOpBI HACIIEICTBEHHOCTH
[IpakTuueckas padota Ne3 mo teme TexHoorus pa3BUBAOLLIETO 2
3 |2.4. 3akOHOMEPHOCTH HACIICJOBAHHUS 00ydeHus,
ITpakTrueckas padora Ne4 o Teme Juckyccusi o TEOpETHUECKUM 2
4 |2.5. CuenieHHoe HACIIETOBAHNE BompocaM. Pemenue 3amau
MPU3HAKOB HHIUBHUIYaIHHO
[MpakTrueckas padota Ne5 o Teme Juckyccusi o TEOpETHUECKUM 2
5 |2.6. 3akOHOMEPHOCTH U3MEHUYHUBOCTH Bompocam. Pemenue 3amau
HMHIUBHIYaJIHHO
[IpaxTuueckas padota Ne6 o teme 2
6 |4.2. [Tonynsuus, cooOmecTna, IpyIIIOBas IUCKYCCHS

OKOCHCTEMbI

21




[IpakTrueckas padota Ne7 o Teme 2
7 |4.4. BnusHue aHTPONIOr€HHBIX rpyIIoBas IUCKYCCHS
(hakTopoB Ha Ouochepy
[IpakTrueckas padota Ne8 mo Teme 2
8 4.5. Bnusiaue comuaibHO- Juckyccust o TeOpETHIECKIM
9KOJIOTHUECKHX (DAKTOPOB Ha BOIIPOCaM
3I0pOBbE YETIOBEKA
I[IpakTuueckas padora Ne9 1o teme 2*
9 |5.1. BUOTEXHOJOIHH B KU3HU Hucicyceus 110 TeOpeTHHECKIM
K@KIOTO BOIIPOCaM
[IpakTrueckas padora Ne 10 mo teme 3amuTa Keiica: npeacTaBieHue 2*
10 (5.2 buoTtexHonorNy B PE3yNbTaTOB pellleHus KelcoB
MPOMBIIIIIEHHOCTH (BBICTYIIEHHUE C MTpe3eHTalMe
IIpaktuueckas padora Ne 11 mo teme 3amura Keiica: mpeacTaBieHUe 2*
11 |5.3CornuaibHO-3THYECKUE aCTIeKThI pe3yIbTaTOB PELICHHUS KeWCOoB
OMOTEXHONIOTHI (BBICTYIIICHUE C TIPE3CHTAIIEH
[NpakTryeckas pabora Ne 12 o reme 3amura Keiica: mpeacTaBieHUE 2*
12 | 5.4broTeXHONOT MU U TEeXHHUYECKUE pe3ynbTaToOB pelleHus KeilcoB
CHCTEMBI (BBICTYIIICHUE C TIPE3CHTAIIHEH
Hroro mo kypcy 24
B TOM YHCJIe HHTEpAaKTUBHOE 00ydyeHue™ 8(se menee
30%)
4. YCJIOBUSA PEAJIM3AIIMM ITIPOT'PAMMBI YYEBHOM JTUCIUTIINHBI
4JI. MarepnajbHo-TexHMYecKkast  0a3a, HeoOXoaquMasi [JI1  OCYIIECTBJEHMSI 00pa30BaTeIbLHOIO
npoiecca no AUCHUININHE
Peanuzanus yaeOHOM TUCIUTUTHHEI TpeOyeT HATMYIKS y4eOHOro KaOuHEeTa OMOJIOTHH.
O6opynoBanue yueOHOTO KabuHeTa:
- MyJIbTEMEANAKOMIDIEKC (HHTEPaKTUBHAS JOCKA, HOYTOYK, MyJIbTUMEIHATIPOCKTOP ),
- yueOHOM KOMIDIEKC [UIi MpPaKTHYECKOH  JEATENPHOCTH  (KOMIDIEKT HATJISOHBIX — I[OCOOMH  TI0

OMOJIOTHH, YUeOHBIC TIOCOOUS),
- yueOHast MeOeIIb,

- JOCKa ydeOHas,

- BeIXOA B MHTEpHET.

4.2. IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOIO O0ecTedeHNUs

HpI/I HU3YYCHHUU JUCHUIITIMHBI MOXCET OBITH UCIIOJB30BaHO CJICAYyromee MporpaMmMHOC obecnieueHue:
— KOMIIJICKC B3aMMOCBA3aHHLBIX TIpOTpaMM, MNIPCAHASHAYCHHBIX [UIA YIPAaBJICHUSA
pecypcamu IIK u OopraHu3anvuu BSaHMOHeﬁCTBHH C IMOJIB30BaTCIEM (OHepaL[I/IOHHaSI cucreMma

Windows XP PRO);

— IIaKCT l'IpI/IJ'IO)KeHI/Iﬁ JJIs1 BBIITOJTHCHHSA OCHOBHBIX 3aJla4d KOMHLIOTCpHOﬁ 06pa60TKI/I

pa3nYHbIX THIOB 10KyMeHTOB (Microsoft Office 2010) B cocTaB KOTOPOro BXOISAT:

MS Word — TeKkcTOBBIH MPOIECCOp — IS CO3MAHMUS U PEIAKTHPOBAHKS TEKCTOBBIX TOKyMEHTOB;
MS Excel — TabnuunsIii mporieccop — st 00paboTKK TaOINYHBINA TAHHBIX W BBITOJTHEHHUS CII0)KHBIX BbI-

YHCIICHHM;

MS Access — cuctema yrpaBiieHus: 0a3aMu TaHHBIX — JUIsl OpTaHU3AIMKA PaOOThI ¢ OOJIBIIMMHA 00BEMaMHU

JaHHBIX

MS Power Point — cicrema OATOTOBKH 3JICKTPOHHBIX MMPE3CHTAUI — AJIS TOJTOTOBKH U IPOBEICHHSI

TIpe3eHTaIlnH;
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MS Outlook — menemxep nepconanbHoit HHGOpPMaLMK — 115 obecieueHUs] YHU(PUIMPOBAHHOTO
JOCTYIa K KOPIOPAaTUBHON HH(OpMALUH;

MS FrontPage — cuctema penaktupoBanust Web-y3mo0B — st co3nanus u oouosnenust Web-y3mos;

MS Publisher — nacronpHas u3maTeabCckas CHCTEMa — IS CO3MaHMs IPO(HECCHOHATBHO 0(hOPMITEHHBIX
Ty OJTMKATTHA.

— mporpamma st komruiekcHou 3ammthl [IK, oObenunstomas B cebe aHTUBHPYC,
AHTUIINMOH 1 QyHK- U0 yaaneHHoro anmuuucTtparopa (Kaspersky endpoint Security 10);

— TMaKeT MporpamM JUis CO3/IaHus U MPOCMOTpa AJIEKTPOHHBIX MyOJIMKaluii B popmare
PDF (Adobe Reader);

— MPUKJIAJHOE MPOrpaMMHOE oOecreueHre AJsi MPOCMOTpa BeO-CTpaHMUIL, COACPHKAHUS
Be0-IOKyMEHTOB, KOMIIBIOTEPHBIX (PAIJIOB U MX KATaJIOTOB, YIIPABJICHUS BEO-TIPHIIOKECHUSIMU,
a Takoke Ui pereHus apyrux 3anad (Google Chrome);

— MpOorpaMMbl, MpeHa3HAYCHHbIE JJIS apXHUBAllMH, YIMAKOBKHU (HalijIOB MyTeM CKaTus
XpaHUMO# B HUX uH(popmanuu (7zip).
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5. IEPEYEHB OCHOBHOM U JONOJTHUTEJIBHOM YUYEBHOM JIUTEPATYPBI,
HEOBXOJUMOM J1JIs1 OCBOEHUA JUCHMUITITAHBI

5J1 OcHoBHasi iuTeparypa

1.

brosnorus : yaeOHUK U IPAKTUKYM TSI CPEAHEro MPodecCHOHAIBHOr0 00pa3oBanus /

B. H. SpeiruH [u ap.] ; nox penakumeii B. H. SIpsiruna. — 2-e usn. — Mocksa : MznaTenscTBo
IOpaiit, 2024. — 378 ¢. — (IlpodeccuonansHoe obpazoBanue). — URL:

https://urait.ru/bcode/536659. — ISBN 978-5-534-09603-3. — TekcT : 3J1eKTPOHHBIH

5.2 lonoJiHUTEILHAS JIUTEPATYypa

5.3.

1. MamonTos, C. I'., O6miast 6uonorus : yaeonuk / C. I'. Mamonros, B. b. 3axapos. —

Mocksa : KuoPyc, 2023. — 323 ¢c. — URL: https://book.ru/book/948581. — ISBN 978-5-
406-11258-8 . — TeKcT : AIEKTPOHHBIIA.

Iepuonunyeckue usganus

W3Bectns BrIcMX yueOHBIX 3aBeneHni. CeBepo-KaBkasckuii perrion.Cepus: EctecTBeHHbIC
Hayku - Haydnas snextponHas 6ubnmoreka «eLIBRARY.RU. - URL:
http://elibrary.ru/ti tle_about.asp?id=7362

Hayka u mxona - URL: https://dlib.eastview.com/browse/publication/79294
[IpodeccuonansHoe obpasoBaHue B coBpeMeHHOM Mupe - URL:
http://e.lanbook.com/joumal/element.php?pll0_id=2399

54. IlepeuyeHnb pecypcoB HH(POPMAIIMOHHO-TeJIEKOMMYHUKAIINOHHOM ceTH « AHTEpHETY,
HEOOXOAMMBIX JIJIS 0CBOECHMS U CHHUILTHHBI

1. DBC «Yuusepcurerckas oudamnoreka ONLINE»: caiit. - URL:http://biblioclub.ru

2.  DOBC Usnarennctsa «JIanb»: caift. - URL:http://e.lanbook.com

3. DBC «Opaiiry»: caiir. -URL:https://urait.ru/

4.  DBBC «BOOK.ruy: caiir. - URL: https://www.book.ru

5. 9BC «ZNANIUM.COMp: caiir. - URL: https://www.znanium.com

6. Baswl nanueix komnanuu «Mer Bero»: caiit . -URL: http://dlib.eastview.com

7. Hayunas snexktponHas 6ubnmoreka «eLabrary.rux: caiit. - URL: http://elibrary.ru/

8. DnektponHnas oubnmmoteka "M3narenbckoro qoma "Epedennuko”. - URL:
http://www.grebennikon.ru/

9. VYuumsepcuterckas uHpopmanmonnas cuctema POCCUS (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlextopuym TB" - Buaeosekinu Beaymmx JekTopos Poccun. - URL: http://www.lektorium.tv/

11.

baza yueOHBIX M1aHOB, y4eOHO-METOINUECKIX KOMIICKCOB, MyOIUKANi 1 KOH(EPECHITHHA
Ky6EY. - URL: http://docspace.kubsu.ru/

12. Poccuiickoe obpasoBanue [Denepanbubiii moprain]. - URL: https://www.edu.ru/

13 IIOC «Mos mkomnax: caiit,- URL:https://myschool.edu.ru/

6. METOIUYECKHUE YKA3AHUSA JJI1 OBYYAIOIHIUXCSA IO OCBOEHUIO

TACIUTIIAHBI

buonoruu OPpUHAAJICKUT BEAyLICC MCECTO B 9KOJIOTHYECKOM, HWHTCJUICKTYaJIbHOM u

HPaBCTBEHHOM  pAa3BHTHH  4YeJOBEeKa, (QOPMHUPOBAHHH  €r0  MHPOMOHHUMAHHUS
camoco3HaHust. OHa o6nanaeT OOJNBIION CHUIION BO3ICHCTBHSI HA YATATENCH, MproOIIas uX K
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HPaBCTBEHHO-3KOJIOTHICCKUM HEHHOCTSIM HAIAU u 94eII0BEYCCTBA. Buonorus bopmupyet
ITyXOBHBII 00K ¥ HPAaBCTBEHHBIE OPUEHTUPHI MOJIOAOTO MTOKOICHHSL.

OOydyeHre CTYISHTOB OCYIIECTBISICTCS IO TPAAWIMOHHOM TEXHOJOTWH (JICKIMH, TIPAKTHUKH)
C BKIIIOYCHHEM WHHOBAIMOHHBIX HJIEMEHTOB.

C TOYKHM 3pEHUS HCIONB3YEeMBIX METOJOB JICKIUH MOJPA3ACSIIOTCA CICIYIOMIUM  00pa3oM:
HH(GOPMAITHOHHO-00BSICHUTEIIbHAS JIEKIIHS, [TIOBECTBOBATEILHAS, JIeKIus-0ecena, npoOiIeMHast
JIEKIHS U T. II.

YcTHOE — W3NOKEHWE ~— y4eOHOro — MaTepHana  Ha  JICKOWHM  JOJDKHO — KOHCIEKTHPOBATHCS.
CiaymaTrp JEKIOWI0O HYXHO yMeThb - MOJJICPXKHBATh CBOE BHUMaHHE, MOHATH W  3allOMHUTH
YCIBIIIIAHHOE, YJIOBUTh TMay3bl. B mpolecce W3IMOKEHUS MPENoJaBaTeNieM JICKIUH CTYJCHT JOJDKSH
BBUSICHUTh BCE€ HEMOHATHBIC BOMPOCHL. 3amUCHIBATh  COJCPIKAHHWE JICKIIMM HYXHO O0S3aTeNnbHO -
3aUCH  [OMOTAl0T  MOIJNEPXXMBAaTh  BHUMAaHHWE, CIOCOOCTBYIOT  IIOHHMAHHIO W 3aIIOMHHAHHIO
YCIBIIIIAaHHOTO, MPUBOAWT 3HAHWE B CHCTEMY, CIyXXaT OIOpOH Uil mepexoma K Oomee riryOoKoMy
CaMOCTOSTEIBHOMY U3yUYCHHUIO TIPEIMETa.

Mertonudeckue peKOMEHIAINH IT0 KOHCIIEKTUPOBAHUIO JICKIIHIA:

- 3ammuch [JODKHA OBITh CHCTEMHOW, IIPEACTaBIIATH COOOH COKpAImIEHHBIA BapHaHT JIEKIUH
npemnoaasarens. Heo6xoauMo ciymath, 00lyMbIBaTh U 3alIMCHIBATH OJHOBPEMEHHO;

- 3amImCh BEAETCS 0UeHb OBICTPO, YETKO, 10 BO3MOKHOCTH KOPOTKAMH BBIPKCHISIMI;

- HE TIpeKpamias CIymiaTh [PernojaBaTrellsi, HYKHO 3alHChIBaTh TO, 4YTO HEOOXOIUMO
ycBOUTH. Henmb3s 3ammcheBaTh cpa3y >Ke BBICKa3aHHYIO MBICHD IIPEIIONABATENs, CIEAyeT €€ IOHATh U
MOCJ€ ATOTO KPATKO 3amucarh CBOMMH CJIOBAMH WM CJIOBaMH HperogaBaTens. BaxnHo, 4roObl B Hel
He OBLT OTEPSH OCHOBHOM CMBICIT CKa3aHHOTO

- WMEHa, JaThl, Ha3BaHWUs, BEIBOJBL, ONPEACICHUS 3aUCHIBAIOTCS TOUHO;

- cuemyeT OOpaTHTh BHHMaHHe Ha OGQOpMICHHE 3amuch JeKnuu. Jms KakIoro mpenMmera
3aBomuTca oOmas Terpams. OTIMYHBIM OT OCTAIBHOTO I[BETa CJIEAYeT BBIACIATH OTHEIBHBIE MBICIIH
M 3arojiOBKM, COKpallaTh OTIACNIbHBIC CJIOBAa W  TMPEIJIOKEHHS, KCIOJIb30BaTh YCJIOBHBIC  3HAKH,
OyKBBI JIATHHCKOTO M Trpedyeckoro ampaBUTOB, a TaKKE HEKOTOPbIE MPUEMBI CTEHOrPapHUECKOro
COKpAIIICHHUS CIIOB.

[IpakTudeckue 3aHATHS IO TUCHUTUIHHE «BHOTOTHS» TPOBOIATCS IO CXeMe:

- YCTHEIH OTIPOC 10 TEOPUH B HaYaJIe 3aHSTHS;

paboTa B rpymmax 1mo pa3penieHuio pa3INIHbIX CUTYaIIA IO TEME 3aHsTHS;

pelleHHE MPAKTUICCKUX 337134,

WHAUBUAYaJIbHBIC 33IaHUSI IJIS TOTOTOBKH K MPAKTHUECKIM 3aHSTHSIM.

Lemp mpakTHUECKOTO 3aHATHS - HAYYUTH CTYIACHTOB TIPHMEHATH TEOPETUYECKHE 3HAHUS IIPH
PCHICHUH MMPAKTUYCCKUX 3a7Ja4 Ha OCHOBC pCAJIbHbIX JTaHHBIX.

Ha mpakTndeckux 3aHATHAX IPEOOIANAIOT CICAYIOIIUE METOIBI:

BepOasbHbIe (ITpeodIaiatonIiM METOIOM JOKHO OBITh OOBSICHEHHE);

MpaKTUIeCKue (MMCHMEHHBIC 3IaHUS, TPYIIIIOBEIC 3aJaHUS H T. U.).

BaxHbIM Ui CTyAEHTa SBISETCS yMEHHE pPANUOHAIBHO MOAOMpaTh HEOOXOAUMYIO y4eOHYIO
nuteparypy. OCHOBHBIMH JINTEPATYPHBIMHI UCTOYHHKAMU SIBIISTIOTCSL:

- oubmoTeunsie pouap! Grmana Kyol'y;

- 3JIEKTPOHHAs OMOIMOTEYHas cHCTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OH-JTaliH»;

- JJICKTPOHHAsI OMOIHOTeYHAast cucTeMa M3natenscrBa «JIaHb.

[Monck kHUT B OMONMOTEKE HEOOXOAMMO HAYWHATh C W3y4YeHHS TNPEIMETHOTO KaTajiora u
CO3JIaHHs CIIHCKA KHHT, TOCOOHH, METOAMIECKUX MATSPHANIOB IT0 TEME U3yICHUS.

[IpocMOTp KHUTHM HAYWHACTCS C TUTYJIBHOTO JIUCTA, CIEAYIONIEro mocie oO0nokku. Ha uHéM
O0BIYHO  TIOMEMIAIOTCS  BCE  OCHOBHBIE  JIaHHBIC, XapaKTepPHU3YIOIIUEC KHHUTY:  Ha3BaHHE,  AaBTOP,
BEIXOJHBIC JIaHHBIC, JaHHBIE O TNepem3gaHud W T.0. Ha o0opore TurympHOro Jjmcra jgagres
aHHOTAIlMs, B KOTOPOM yKa3pIBaeTCs TEMAaTWKa BOIMPOCOB, OCBEUICHHBIX B KHHUIE, OINpPEHeseTcs
Kpyr 4WTaTeleld, Ha KOTOPHIX OHA paccuWTaHa. bojpmioe 3HAaYeHHWE WMeEeT MPEANCIOBHE KHUTH,
KOTOpOE€ 3HAKOMHUT YHTaTeNsl C JMYHOCTBIO aBTOpa, HCTOPHEH CO3MAHMS KHHWTH, PACKpPBIBACT
coneprkanue. [IpoyrB mpeancIIOBHE U MOTYIUB O0IIee MPEACTABICHHE O KHUTE, CIIEAYET
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oOpatutbcss Kk  omnaBieHuro. OriaBieHWe KHUTH  3HAKOMUT 00y4aeMoro C  COZCp)KaHHEeM W
JOTHYECKOH  CTPYKTYpOHl  KHUTH, TIO3BOJISICT BBIOPAaTh HYXKHBIH  MaTepuan s u3ydeHus. lof
M3JaHUS KHUTH TIO3BOJISET CYAWTH O HOBU3HE Marepuanma. UYeMm wyame KHura u3maéres, TeM
OOJIBITYIO [IEHHOCTh OHa MIPECTABIISCT. B KHHTE MOTYT OBITh
NpUMEYaHus, KOTOpBIE COIEpKAaT pa3lUYHBIe JONONHUTENbHBIE cBefeHHS. OHM TEYaTaloTCs BHE
OCHOBHOTO TEKCTa M Da3biACHAIOT OTHENbHBIE BONPOCHL [IpenmMerHsie u  andaBUTHBIC —yKa3aTelH
3HAYHUTENBHO OOJErdaroT IOBTOPCHHUE W3JIOKEHHOr0O B KHHI€ Marepuaia. B KOHIlE KHUTH MOXKET
pacronmaraTbcsi ~ BCIIOMOTaTenbHBIH ~ MaTepwan. K =~ Hemy ~— OOBIYHO ~ OTHOCATCS ~ HMHCTPYKIWH,
MPHIOKEHHSI, CXEMBI, CHTyaIllHOHHBIE 33a7a4ul, BOIIPOCHI Ul CAMOKOHTPOJIS U T.JI.

JAns  Jydinero TPeNCcTaBICHUS U 3allOMHUHAHWS MaTepuaia IIeJecoo0pa3sHO BECTH 3alucH U
KOHCIIEKTHI Pa3IMIHOTO COAEPKAHMS, & UMEHHO:

- TIOMETKH, 3aMECUYaHNs, BBIICIICHHUE TIIABHOTO;

- IUTaH, TE3UCHI, BBITUCKH, IIUTATHI;

- KOHCIIEKT, pabouyas 3amnuck, pedepart, TOKIa, JIEKIH U T. 1.

Uwurtath y4eOHMK HEOOXOIMMO BIYMYMBO, BHHMATEIbHO, HE MpPOMYyCKas TEKCTa, CTapasch
MOHATh  KaXxayr  (pasy, OTHOBpEMEHHO  pa3dupas  TNpHMEphl, CXEMbl, TaONHIBI, PHCYHKH,
MpUBEAEHHBIC B YUeOHUKE.

OmHuM W3  BOKHEHIIMX  CPEACTB,  CIIOCOOCTBYIOIIMX  3aKPCIUICHUIO  3HAHUH,  SBJISCTCS
KpaTKas 3alliUCh IPOYNUTAHHOTO MaTepuala - COCTaBJIIeHHE KOHCIeKTa. KOHCHEKT - 23TO KpaTKoe
CBS3HOE HBJIOKEHWE COACPKAHWUSA TEeMbl, Y4YeOHHMKAa WM €ro 4YacTtd, 0e3 MOIpoOHOCTeH W
BTOPOCTETICHHBIX  jgeTaneir. [lo cBoedl  CTPyKType ©  MOCIEAOBATEIBHOCTH  KOHCIEKT  JOJDKCH
COOTBETCTBOBATh IUIaHY Yyd4eOHHMKA. [lo3TOMy BaKHO CHa4ajla COCTaBUTh IUIaH, & IIOTOM IIHCaTh
KOHCIIEKT B BHJIE OTBeTa HA BONPOCH IUiaHa. Ecim  yueOHMK  pasgenéH Ha  HeOosblime
O3ariiaBJICHHBIC YAaCTH, TO 3aroJIOBKM MOKHO pacCMaTpuBaTh KaK IIYHKTHl IDIaHA, a W3 TEKCTa
Ka)XITOM YacTH CIIEIyeT 3alncaTh T€ MBICIH, KOTOPhIe PACKPHIBAIOT CMBICT 3arOJIOBKA.

TpeboBaHUs K KOHCIIEKTY:- KPATKOCTb, CKAaToCTh,  11eeco00pa3sHOCTb KaXX/I0T0
3aITUCHIBAEMOTO CIIOBA;

- COICPIKATETPHOCTh 3allMCH- 3allUCHIBAEMBIE MBICTH CJleqyeT (OpPMYIHpOBAaThH KpaTKo, HO
0e3 yirep6a mis cMbiciia. O0bEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIIE U3ydaeMoro TekcTa B 7-15 pas;

- KOHCIEKT MOXET OBITh KaK MPOCTBIM, TaK U CJIOXKHBIM TI0 CTPYKTYpE - 3TO 3aBHCHUT OT
COACPIKAHU KHUTHU U LEJIN eé HU3y4CHUA.

Metonuveckue peKOMEHIAINH 10 KOHCIICKTUPOBAHHMIO:

- TpeXAe YeM HayaTh COCTaBIATh KOHCIIEKT, HY)KHO O3HAKOMHUTBHCS C KHHTOH, MPOYUTATH €€
CHa4daJia 10 KOHIIa, MOHATH MPOYUTAHHOC,

- Ha OONOXKE TEeTpamy 3aIliCHIBAIOTCS Ha3BaHHE KOHCIEKTHPYEMOW KHUTH W HMsS  aBTOpa,
COCTABIISICTCS TUIAH KOHCIICKTUPYEMOTO TECTa;

- 3aIKCH JIyYllIe JIeJIaTh MPH MPOYTSHUH HE OHOT0-/IBYX a03alleB, a 11eoro naparpada win
TJIaBEI;

- KOHCIICKTUpOBaHHE BeIETCS HE C I[eJbl0 HMMETh ONpeNeN€HHble 3amucu, a Juisi  Ooliee
MOJHOTO  OBJNAACHHS  COJACPKAHHMEM  HM3y4aeMoro TEKCTa, I[OJTOMYy B  3alUCIX  OTMEYaeTcs |
BBIICIISACTCA BCE TO HOBOC, UHTCPECCHOC U HY)KHOE, YTO OCO6€HHO TMIPUBJICKJIO BHUMAHHUC,

- TOcCNe TOro, Kak CHelNaHa 3alluCh CcoAepiKaHus maparpada, riiaBel, CIEIyeT IMepedyuTaTh eg,
3aTeM CHOBa 00PaThCs K TEKCTY U MPOBEPUTH CeOs1, MPABUIIBHO JIM U3JI0KEHO CONEPIKAHUE.

TexHuKa  KOHCIICKTUPOBAHMS:-  KOHCHEKTHPYS KHUTY OOJbBIIOr0 00bEMa, 3amuch  CIeAyeT
BECTH B 0011 TeTpaay;

- Ha KaXIOH CTpaHHIC CIIEBA OCTaBILIIOT MONs IMUpuHON 25-30 MM IS 3amicH KOPOTKUX
MOJ[3aT0JIOBKOB, KPATKHUX 3aMEYaHHii, BOIIPOCOB

- KaxIas CTaHUIIA TeTPaau HyMEpYeTCs;

- 7S TOBBIIICHHUS YHATAEMOCTH 3allUCH OCTABIIOT HMHTEPBAIBI MEXIY CTpOKaMu, ad3amamu,
HOBYIO MBICITb HAUUHAIOT C «KPACHOI» CTPOKH;
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- IIph KOHCICKTHPOBAHHWU MIMPOKO HCHOJB3YIOT PA3JINIHBIC

3HaKd, HO He B ymepd CMBICTY 3alUCaHHOTO.

COKpaIleHus

COKpAIlleHUs, HaIpUMep: M.0. - MOXKET OBITh; I'0C. - TOCYJapCTBEHHBIH; 11.0. - TODKHO OBITH U T.J.

- HEC CJIEAYET COKpallaTb UMCHA U Ha3BaHUA, KPOME OYCHDb YaCTO ITOBTOPAIOLINXCA;

U YCJIOBHBIC
PeKOMeHI[yeTCSI MMPUMCHSATH O6HICy1'IOTpC6I/ITeJ'ILHI)Ie

- B  KOHCIIEKTE HE JOJDKHO OBITh MEXaHHYECKOro IEepenuchlBaHUS  Tekcra  0e3
MPOAYMBIBAHUSA €ro COAEpXkKaHUA M CMBICIOBOro aHaiuuza. PopMOH HTOrOBOrOo KOHTPOJIS SBJSETCA
nuddepeHpoBaHHbIIH 3ayer. Ienbro nudhepeHIMpOBaHHOTO 3a4éra o JUCLUILINHE
«buonorus» sBIfETCS NpOBEpKa IONYYCHHBIX 3HAHUN CTYJCHTOB IPHOOPETEHHBIX B  IpoLecce
00y4eHus JaHHOH IpeaAMEeTHOH o0nacTu.

JAus  jmn ¢ OrpaHUYCHHBIMH — BO3MOXKHOCTSIMU — 37I0POBBbSL  NPEIYyCMOTpEHa  OpraHu3alus
KOHCYJIbTAallUH C UCHOJIb30BAHUEM JIEKTPOHHOM I1OYTHI.

7. OIIEHOYHBIE CPEJCTBA JJI1 KOHTPOJISA YCIIEBAEMOCTH

7J1. lHacmopT (poHIA OLEHOYHBIX CPEACTB

No 11/ Kontponupyemsie pas3ieinsl (TEMBbI) YposeHb Haumenoanue
° JUCIIUIUIHHEI YCBOCHUS OLIGHOYHOTO CPEJICTBA

Brenenne Xumnuueckas Opranu3anus 1

1 KIIETKH IIpoBepka KOHCIIEKTOB,

YCTHBIA OTIPOC

Crpoenue u GyHKIHN KiteTku. OOMeH 1 [IpoBepka KOHCIIEKTOB,
BEIIIECTB U NPEBPAILCHUE SHEPTUU B YCTHBII onpoc, TecT
KJIETKE.

2.

K H3HEHHBIH LT KTeTKH 1 HpOBe?Ka KOHCIIEKTOB,

3. YCTHBIH OTPOC, TECT

4 PasmHOX€eHME OpraHn3MoB. 1 IIpoBepka KOHCIIEKTOB,

' HNuauBrayanbHOE pa3BUTHE OpraHu3Ma YCTHBII O1Ipoc,

5, OCHOBBI y4EHUS O HACNIEACTBCHHOCTH U 1 IIpoBepka KOHCIIEKTOB,
W3MEHYHUBOCTH YCTHBII onpoc
3aKOHOMEPHOCTH N3MEHUYHBOCTH.OCHOBBI 1 IIpoBepka KOHCIIEKTOB,

6. CEJIEKLIUU PAaCTEeHUH, )KUBOTHBIX 1 YCTHBIH 0onpoc, TeCT
MUKPOOPraHU3MOB
[IpoucxoxaeHre 1 HadaabHbIE ATAIIbI 1 IIpoBepka KOHCIIEKTOB,

1. pa3BuTHs xu3HU Ha 3emuie. McTopus YCTHBIN OTIPOC
Pa3BUTHS 3BOJIFOUOHHBIX HIEH

8. MHUKpPO3BOIOLMS U MAKPOIBOJIIOLMS 1 IIpoBepka KOHCHEKTOB,

YCTHBIH OTIpocC,
1 IIpoBepka KOHCIIEKTOB,

9. Antpornorenes. UenoBeueckue pachl. .

YCTHBIH OIpoc
DKOJIOTHS — HayKa O 1,2 [IpoBepka KOHCIIEKTOB,

10. | B3aMMOOTHOILUEHMSIX OPIaHU3MOB MEKITY YCTHBIH ompoc
co0o0ii U OKpyXarolen cpeaoi
Buochepa — rmodanbHast 1.2 [IpoBepka KOHCIIEKTOB,

11. | sxocucrema.bruocdepa u uenosek YCTHBIH ompoc

12. buonuka 1,2 HpOBe]BKa KOHCIIEKTOB,

YCTHBIH onpoc
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7.2. KpuTepuu olleHKH 3HAHUH

KonTponmr ¥  omeHka  pe3ylbTaroB  OCBOGHHS  y4eOHOW  AMCHUIUIMHBI  OCYIIECTBIISETCS
MperogaBaTesieM B IPOILECCe IMPOBEICHNUS MPAKTUICCKUX 3aHITH, TECTUPOBAHHSL.

Yerubrii ompoc. dopma  TeKymIero KOHTPOJIA, TIO3BOJISIOIIAs OIICHUTH OCBOCHHE
JIEKIIMOHHOTO MaTepraa.

Kpurepuu onieHUBaHUS yCTHOTO OIpOCa:

- MOJTHOTA ¥ IPaBIIILHOCTD OTBETA;

- CTENEHb OCO3HAHHOCTHU, IOHUMAHUS U3y4IEHHOIO;

- SI3BIKOBOE O(hOPMIICHUE OTBETA.

[pakTuueckast padora. CpeacTBO MNPOBEPKM YMECHUH NPUMEHATh NOJNYYCHHBIC 3HAHUSA IO
3apaHee ONpEAeNeHHON MeTOAWKE Ui peIleHHs 3afad WM 3aJaHdid 10 MOMYJII0 I TUCHUIUTHHE
B IIEJIOM.

Teer. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUH, TO3BOJIAIONIAs AaBTOMAaTU3UPOBATh
MpOIeAYpPY W3MEPEHUS  YpPOBHA 3HAHMH W  yYMEHMH  oOydaromerocs. TecT  OlEHWBaeTcs IO
KOJINYECTBY NMPAaBUIIbHBIX OTBETOB (He MeHee 50%).

KpuTepun oneHky 3HAHHH CTYI€HTOB B IIeJIOM 10 THCIHILINHE:

3HaHMS CTYJCHTOB Ha  IIPAKTHYECKUX  3aHATUAX  OLCHUBAIOTCS  OTMETKAMH  «OTIHYHOY,
«XOPOLIO»,«yIOBIETBOPUTEIBHO» M «HEYJIOBJICTBOPUTEIILHOY.

OneHka «OTIMYHO»  BBICTABISACTCS, KOTAA CTYJCHb IIOKa3bIBaeT TIJIyOOKOE  BCECTOpOHHEE
3HAaHHE pa3fena IUCHUIUIMHBI, O0s3aTeNbHOM M JONMOJHMUTENBHON JHUTEpaTyphl, apryMEHTHPOBAHO U
JOTHYECKH CTPOMHO W3JIaraeT MaTephal, MOXKeT TPUMEHSATh 3HAaHUS ISl  aHaln3a KOHKPETHBIX
CUTYaITHH.

OmeHka «XOpOIIO» CTAaBUTCA TPH TBEPABIX 3HAHUAX paslelia JUCHHIUIMHBI, 00s3aTelbHON
JUTEpaTypbl,  3HAKOMCTBE C  JOMOJHHUTEIBHOW  JHUTEPaTypo,  apryMEHTUPOBAHHOM  H3JIOKEHHUU
MaTepuaia, YMCHUH MIPUMCHATH 3HAHUS ISl aHAITN3a KOHKPETHBIX CHTYAITHH.

OneHKka  «yIOBICTBOPHUTENBHO»  CTaBUTCSA, KOTAAa CTYOCHT B OCHOBHOM  3HaeT  pasiel
JMCLMIUTUHBL, MOXKET NMPAKTHYECKU MPUMEHHUTh CBOU 3HAHMSI.

OneHka  «HEYAOBICTBOPHUTENBHO»  CTABHTCS,  KOTAa  CTYAGHT HE  OCBOMJI  OCHOBHOTO
cofiep KaHus IIpeaMeTa U c1ado 3HAeT U3y4aeMblil pa3en AUCIUIUIMHEL

OrneHouHblE CpeACTBA A WHBAJIMIOB M JIMI[ C OTPAHHYEHHBIMH BO3MOXHOCTSMH 3J0POBBS
BBIOHPAIOTCS C YYETOM UX MHIUBHIYANbHBIX ICUXO()U3NIECKUX OCOOCHHOCTEH.

-IpU  HEOOXOJMMOCTH HWHBAIWAAM W JIMIAM C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH  3JI0pPOBBS
MPEIOCTABIIETCS JOMOTHUTEIHLHOE BPEMS IS TOJTOTOBKH OTBETA HA SK3aMEHE;

-IPU  TPOBEACHWM TMpOLENYPhl OIEHMBAHUS pe3yJNbTaTOB OOy4eHHWs WHBAJIMAOB U JIMI C
OTpaHMYEHHBIMH  BO3MOXKHOCTSMH  3/I0POBbSl  NPEAYCMATPHUBACTCS  HCIOJIB30BAaHME  TEXHHUYECKUX
CpPEJ/ICTB, HEOOXOAUMBIX MM B CBSI3H C UX HHANBHYaIbHBIMH OCOOCHHOCTSMH;

-IpU  HEOOXOAWMOCTH JUIA OOYdYaromMXcd C OTpaHWYEHHBIMH BO3MOXKHOCTSAMH  37I0POBBS |
WHBAIMAOB TpOIEAypa OLEHWBAHMSA pPE3yJbTaTOB OOYYEHHS I10 JWUCHUIUIMHE MOXKET TIPOBOAMTHCA B
HECKOJIBKO 3TaIoB.

[Iponienypa omneHuBaHMS  pe3yNbTaToB OOy4YCHHS WHBAIMIOB M JIMI C  OTPaHHYCHHBIMHU
BO3MOXXHOCTSIMH ~ 3JIOPOBBS M0  JMCIUIUINHE (Momyii0) IpeaycMaTpUBaeT  MPEIOCTABICHHE
nadopmarin B Qopmax, aJanTHPOBaHHBIX K  OTPaHWYEHHAM WX  370pPOBbS M BOCIHPHSITHSL
uH(pOpMaITIH:

J7is1 nvn ¢ HapyIIEeHUSIMA 3pEHHS:

-B I€YaTHOH (hopMe YBEIIMYCHHBIM IPUPTOM,

-B ()OpMe AIEKTPOHHOTO JOKYMEHTA.

Jnst nun ¢ HapyIISHUMHE CITyXa!

-B IeYaTHOM opme,

-B ()OpMeE HIIEKTPOHHOTO JIOKYMEHTA.

Jsist v ¢ HapyIIeHUsIMA OLIOPHO-ABHUTATEIFHOTO aIlapaTa:
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- B ieyatHOU (opme,

-B (hOpMe DIIEKTPOHHOTO JTOKYMEHTA.

JaHHblii ~ MepedeHb  MOXET ObITh  KOHKPETH3UPOBAaH B 3aBUCUMOCTH  OT  KOHTHHICHTA
oOyJarormuxcs.

CryneHTsl 00s3aHbl CIaTh OJK3aMEH B COOTBETCTBHMHM C pACIHMCAHHEM M Y4eOHBIM IUIAHOM.
DK3aMeH M0 JMCIMIUIMHE TpecieayeT 1elb OLEHHTh C(OPMUPOBAHHOCTH TPEeOYeMbIX  3HAHHH,
YMEHUI W HaBBIKOB, pabOTy CTYAEHTa 3a Kypc, MOJyYCHHE TEOPETHYCCKUX 3HAHWHA, WX TPOYHOCTH,
pasBUTHE TBOPYECKOTO  MBIIUICHHUS, TPHOOPETEHHE HABBIKOB  CAMOCTOSATENBHONH  paboThl, YMEHUE
MPUMEHSITh MTOJYYSHHBIE 3HAHUS [T PELICHHUs IPAKTHIECKUX 3a/1a4.

dopMa  TpoOBEICHUSA ~ JK3aMEHA: YCTHO WM  TNHCBMEHHO. Pe3ynpraT  claum  JK3aMeHa
3aHOCHUTCS TPETOiaBaTe]IeM B 9K3aMECHAIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHIKKY.

Kpurtepuu BbICTaBIICHHS CTYICHTY OLIEHKH 110 YK3aMEHY:

OLICHKA «OTJIUYHO» BBICTABISIETCS CTYACHTY, €CIH OTBET apryMEHTHUPOBaH, OOOCHOBaH W
JlaHa CaMOCTOsTENIbHAas OL[EHKa N3yYeHHOT0 MaTepuaa;

OLICHKA «XOPOILO» CTaBHUTCSI CTYICHTY, €CJIH OTBET apryMEHTHPOBaH, IOCICIOBATENCH, HO
JIOMYIIEHbI HEKOTOPHIE HETOUYHOCTH;

OLICHKA  «YyIOBJCTBOPHTEIHLHO» CTaBUTCSA CTYIEHTY, ©CJIM OTBET SIBIACTCA HCMONHBIM |
MMeEET CYILECTBEHHBIC JIOTHUECKUE HECOOTBETCTBHS,

OLICHKA  «HCYIOBJICTBOPHUTEIILHO» €CIM B OTBETE OTCYTCTBYeT apryMCHTallus, TeMma He
PacKphITa.

7.3. OueHo4HBbIE CpeCTBA /15 MPOBeIeHNs TeKyIIel aTTecTaluu
Texymuit KOHTPOJIb MPOBOJUTCS B (hopMe:

-(ppOHTATBHBIH OITPOC

-UHJUBUAYaJIbHBIA YCTHBIN OIIPOC

-IUCbMEHHBII KOHTPOJIb

-T€CTUPOBAHHE 110 TEOPETUUECKOMY MaTepHaly
-npakTudeckas(madbopatopHas) pabora

-3al1Ta BHIIIOMHEHHOTO 331aHHUI.

Dopma IIpaktudeckuii ITpumepsl
JInynble kauecTBa
aTTecTalt 3HaHus Ymenus OITBIT OILICHOYHBIX
i (BageHue) cryacHTa CPEICTB
YcTHBIN KonTtponb OrieHka Ornenka OneHka KouTtposbhbie
(mmceme 3HAHUH 10 YMEHUS HaBBIKOB CIIocOOHOCTH BOIPOCHI IO
HHBIN) OITpEICIICHH pas3nnyath paboThI C OIEPaTUBHO U TeMaM
orpoc BIM KOHKPETHBI JUTEPaTyPHBIM Ka4eCTBEHHO MpUJIararoTcs
o npobireMam € MOHATHS 1 UCTOYHHKAMHU OTBEYaTh Ha
TeMaM MOCTaBJICHHbIE
BONPOCHI
[pakTiu KonTpoins OreHka OreHka OreHka Tewmbl paboT
€CKHe 3HAaHUHU 10 YMEHUS HaBBIKOB CIOCOOHOCTH K MIPUITaratoTCs
(;maGopar | onpeneneHH pa3nuyathb paboTEI ¢ CaMOCTOSITEIbHON
OpHBIE) bIM KOHKPETHBI JUTEPaTyPHBIM pabote u aHATI3Y
paboThI npobiemam € TTOHATHS Y HCTOYHHUKAMH JUTEPaTyPHBIX
HUCTOYHUKOB
Tectupo KonTpois OreHka OreHka OreHka Bormpocsr
BaHUE 3HAHUH 1O YMEHUS HaBBIKOB CIIocoOHOCTH MpUJIAraroTCs
oTpe/iesieHH pa3nuyath JIOTHYECKOT0 OIEpPaTUBHO U
BIM KOHKPETHBI aHanm3a u Ka4yeCTBEHHO
npobaemMam € TIOHATHS CHHTE3a MpH OTBeuaTh Ha
COIIOCTABJICHUN MOCTaBJICHHbIE
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KOHKPETHBIX
HOHITUHA

BOIPOCHI

7.4. OueHoYHbIe CpeCTBA /s NPOBeAeHNs MPOMEeKYTOYHON aTTecTAlHH

[TpomesxyTouHas arrectanus

®opma Tpakiyeckuii JInunere ITpumepnt
3HaHUA YMenust KaJecTBa OLIEHOYHBIX
aTTecTanun OTIBIT (BJTAJICTh)
CTyZIeHTa CpecTB
Judzager Kontpons Onenka Onenka OneHka Bomnpocsr:
3HAHUS YMEHHUS HABBIKOB CIOCOOHOCTH MPUIIATAIOT
0a30BBIX IIOHUMATh JIOTUYECKOTO TPaMOTHO U ci
IIOJIO’KEHUI CHEeIHAITBLHY COIIOCTABIICHUS YETKO
B o0JacTu 0 3| H3JIarath
SI3BIKO3HAHU TEPMHUHOJIOT XapaKTEPUCTHK MaTepuai
s HIO 1 00BEKTOB
Orenka Orenka OrueHka 3amaun
YMEHHUS HaABBIKOB CIOCOOHOCTH MPUIIATAIOT
pemaTh JIOTHYECKOTO IPaMOTHO U csl
TUIIOBBIC MBILUICHHS TIPU YETKO
3aJa4H B peIICHNY 33139 M3J1araTh X0/
obacTr B o0acTH peleHus
mpodeccHoH npodeccHoHaTb 3aJ1a4 B
aJbHOMN HOM objactu
JIEATEILHOCT JICSATEIbHOCTH npodhecCHoHAT
u bHOM
JICSATEIbHOCTH
u
apryMeHTHPOB
aTb
pe3yabTaThl

KonTpoJb 1 oneHka pe3ylibTaToB 0CBOCHUS 00I11e00pa30BaTeIbHON JUCITUILTHHEI PACKPBIBAIOTCS

Yyepe3 TUCHUIUTHHAPHBIC Pe3yIbTaThl, HAIIPABIECHHbBIE HA (POPMHUPOBAHUE OOIIUX U

npodecCHOHATTFHBIX KOMIETEHIIMH 110 pa3/iesiaM U TeMaM CoJep)KaHusI ydeOHOTo MaTepHraa

Oomasn Pazgen/Tema Tun oueHoYHBbIX MepONPUATHIA
KOMIIeTeHIH
1
Paznen 1. Knerka - TectupoBanue
CTPYKTYPHO-
(pyHkumMoHaNbHAA
¢IMHMIIA KUBOI'0
OK 02 Bbuonorus kak Hayka. 3anonHeHne TAONMIBI C OIMCAHUEM METOOB

Oo6mas

XapaKTEepUCTUKA XKU3HU

MHKPOCKOITUPOBAHUS C HMX JOCTOMHCTBAMH H
HEJOCTAaTKAMHM.

3anmonHeHue TabHIBl «BKIam y4eHBIX B Pa3BUTHUEC
OHOJIOT MK

3amonHeHHE CpaBHI/ITeJ'IBHOI\/'I Ta6J'[I/IIII>I cxXoacTrBa v
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pa3n1/1q1/1171 KHUBOT'O U HE )KUBOI'O

OK 01 CtpykTypHO- OuennBaeMasi IMCKYCCHS IO BOIIPOCAM JIEKIIMU
OK 02 (GYHKIMOHATTbHAS [IpakTuueckoe 3anarue. [IpencraBieHue yCTHBIX
OK 04 OpraHu3aIs KIETOK COOOIIEHHI C Tpe3eHTalle, TOATOTOBIEHHBIX O
MIEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX
TperoiaBaTenieM
OK 01 CtpykTypHO- @poHTaNBHBIH 0IPOC
OK 02 (YHKIIMOHAJIbHBIE Pazpaborka rimoccapus
(axTopsl Pemenue 3aa4 Ha onpe/eNieHIe TTOCIeI0BaTeIbHOCTH
HACJIEACTBEHHOCTH HYKJICOTHIOB, aMIHOKHCIIOT B HOPME U B CIIydae
W3MEHEHUS TOCIEA0BaTENbHOCTH HyKIeoTH 108 JIHK
OK 02 OOMeEH BeIecTB U ®DpoHTATBHBIH OITPOC
MpeBpanieHue SHEPTUu 3arnoHeHne CPaBHUTEIbHOM TaOJIUIIbI
B KJICTKE XapaKTEPHUCTHK TUIIOB 0OMEHA BEIIECTB
OK 02 JKM3HEHHBIHN UK O6c¢yxneHne o BOIpocaM JICKIUH
OK 04 KJIeTkd. MuTo3. Meiio3
Paznen 2. Ctpoenue u TectupoBanue
(pyHknuu opranuzma
OK 02 Ctpoenue opraHusma OuenuBaeMast AUCKYCCHS
OK 04
OK 02 @DopMBbl pa3sMHOKEHUS ®poHTaIbHBIH OIIPOC
OpraHu3MOB 3amomHeHne TaOIUIIBI ¢ KPaTKOH XapaKTePUCTUKON U
npuMepamMu GopM pasMHOKEHHUS] OPraHU3MOB
OK 02 OHTOreHe3 pacTeHui, Pemenwe 3ama4, onpoc
OK 04 JKUBOTHBIX M YEJIOBEKa
OK 02 3aKOHOMEPHOCTH OpoHTaTBHBIH OITPOC
OK 04 HaCJIEI0BAHUSI Pemenue 3aau Ha onpeenieHne BEPOSTHOCTH
BO3HHKHOBCHHS HACJICJICTBEHHBIX MTPU3HAKOB MIPU
MOHO-, JI-, TOJIUTHOPHTHOM M aHATHU3UPYIOIIEM
CKpEIINBaHIH, COCTABICHUE TCHOTHITHICCKUX CXEM
CKpEIUBAHHS
OK 01 CuerieHHOE Pemrenue 3anau Ha onpesiesieHue BEPOITHOCTH
OK 02 HacJIeOBaHUC BO3HUKHOBEHHS HACTICICTBEHHBIX ITPU3HAKOB IIPH
MPH3HAKOB CLICTVICHHOM HacJIeZIOBaHUH, COCTABJICHHE
TCHOTUITMYECKUX CXEM CKPEIIMBAHUS
OK 01 3aKOHOMEPHOCTH Pemenne 3amad Ha ompeesieHUe THIIA MyTalluH TIPH
OK 02 HU3MCHYHUBOCTU nepeaade HaCJeICTBCHHBIX MPH3HAKOB, COCTABIICHHE
OK 04 TCHOTHITHYECKUX CXEM CKPEUTUBAHHMSI
Pazpnen 3. Teopust
IBOJIIONHHA
OK 02 Uctopus DpoHTaIbHBIH OITPOC
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OK 04

OBOJIIOIIMOHHOT'O YUCHUA.

Pa3paboTtka rioccapus TEpPMHHOB

MukposBomonus
OK 02 Maxpo3BOITIOITHSL. OrneHnBaeMast JUCKYCCHsI: HCTIOb30BaHHE
OK 04 BosHukHOBeHME 1 apryMEHTOB, OHOJIOTHYECKON TEPMHHOJIOTHH 1
pa3BUTHE KU3HH Ha CHIMBOJIMKY JUTS TOKA3aTeNbCTBA POICTBA OPTaHU3MOB
3emite Pa3HBIX CHCTEMaTHYECKUX TPYIIIT
PazpaboTka 1eHTH BpeMeHH BOZHUKHOBCHHUS U
Pa3BUTHS KU3HU Ha 3eMIie
OK 02 [IpoucxoxneHue OpoHTaTIBHBIH OITPOC
OK 04 YeJI0BeKa - Pa3paboTka JeHTBI BpEMEHU MIPOUCXOXKICHUS
aHTPOIIOTEeHE3 geJoBeKa
Pa3pgen 4. Dxojiorus
OK 01 DKOJIOTUYECKHUE Omnpoc 1o SKOIOTHIeCKUM (HaKTOpaM U cpelam KU3HU
OK 02 (hakTOpBI U CPebI )KU3HU OpTaHU3MOB
OK 07
OK 01 INomynauus, CocTaBieHne cXeM KpyroBopoTa BEIIECTB, UCTIONb3YsI
OK 02 coo0IIeCTRa, MaTepHAIbI JICKIIUH
OK 07 HKOCHCTEMBI Pernienne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJaHAH 110 TIEPEHOCY BEUIECTBA U SHEPTHH B
9KOCHUCTEMAX C COCTaBJICHHE TPOPHUUCSCKUX TIeTei U
nupamMu OMOMacChl M SHEPIHU
OK 01 Buocdepa - rmobasHast OneHrBaeMast TUCKYCCHST
OK 02 9KOJIOTHYECKasl CHCTEMa
OK 07
OK 01 Brusiane
OK 02 AQHTPOTIOT€HHBIX
OK 04 (hakTopoB Ha OGHOChEpy
OK 07
OK 02 Binsaue conuansHO- OneHrBaeMasi IUCKYCCHSI
OK 04 JKOJIOTMYECKUX "BausiHue abnoTndeckux (pakTopoB Ha YeIOBeKa
OK 07 (hakTOpOB Ha 310pOBHE (HU3KHE U BBICOKHE TeMIiepaTryphbl)"
4enoBeKa
Pazpnen 5. buosaorus B 3amura Keiica: mpeICTaBJIeHUE PE3yIbTaTOB PEUICHUS
JKU3HU KeiCOB (BBICTYILICHHE C TIPE3CHTAIIUEH )
OK 01 BuotexHONIOTHY B )KU3HA Brimonaenne kelica Ha aHATH3 HHPOPMAIIH O
OK 02 KaXKJ0ro Hay4YHBIX JOCTHKCHHUSAX B O0JIACTH TEHETHUYECKUX
OK 04 TEXHOJIOTHH, KJICTOYHON WH)KCHEPHH, ITUIIEBBIX
MK 1.2 OMOTEXHOJIOTHH (IO TPYIINaM), PEICTaBICHUC
PE3yNIBTaTOB PELICHNUS KEHCOB
OK 01 [IpombiinenHas BrinmonHenue keiica Ha aHanu3 HHGHOPMAITHH O
OK 02 OMOTEXHOJIOTHA Pa3BUTUU IPOMBIIIIEHHOH OMOTEXHOJIOTHH (T10
OK 04 rpyImnmam), IpeacTaBleHUe Pe3yIbTaTOB PELICHUS
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[IK 1.2 KeHCcoB

7. JONOJIHUTEJBHOE OBECITEYEHUE NUCIUIIJINHBI
MartepuaJibl JeKIHOHHBIX 3aHATHIA
Jlexknus Ne 1

Iutonorust - Hayka o KiIeTke (rped. "muroc'-kierka, 'nmoroc'-Hayka). llpeamer muronoruu
- KIEeTKM MHOTOKJIETOUHBIX JKMBOTHBIX W PpACTeHWH, a TaKkkKe OIHOKIETOYHBIX OPTaHW3MOB, K YHCIY
KOTOPBIX ~ OTHOCSTCA  OakTepwW, IpOCTEHIIME W OAHOKJICTOYHBbIE Bojxopocid. lluTtonmormsa  m3ydaer
CTPOCHNE ¥ XHMHUYECKHH COCTaB KJIETOK, (YHKIMM BHYTPHUKJIETOYHBIX CTPYKTYp, (YHKIMH KIETOK
B OpraHu3Me S>KUBOTHBIX U pACTCHHUH, Pa3MHOXXCHHME M Ppa3BUTHE KIIETOK, NPHUCIOCOONIEHUS KICTOK K
yCIOBUSIM OKpYyatomiei cpenbl. CoBpeMEHHass LMTOJOIMS - HayKa KOMIUIGKCHAs, CBSI3M C JIPYTUMHU
OMOJOTMUECKMMH  HayKaMH, HampuMmep ¢  OOTaHHKOH, 3oomorued, ¢Qusmomorueit, yueHuem o0
SBOJIIOIMN OPTaHUIECKOTO MHPA, & TAKKE C MOJIEKYJISIPHOM OMOJIOTHEH, XUMHeH, (HU3UKOH,
MarteMaTukoi. lluromorms - omHAa W3 OTHOCHTENBHO MOJIOABIX OWONOTMYECKMX HAyK, €€ BO3pacT
okomo 100 ner. Bospact xe TtepmmHa "kierka" HacumtThiBaeT cBbimie 300 mer. BmepBhle Ha3BaHue
"knerka" B cepemmHe XVII Bexka mnpumenun P. I'yk. PaccmatpuBas TOHKHEI cpe3 mpoOku C
MOMOIIBI0 MMKpOCKOMNa, ['yk yBHIeN, 4TO MNpoOKa COCTOMT U3 s4eeK - KieTok. KierouHas Teopus.
B cepemune XIX cTometus Ha OCHOBE YK€ MHOTOYMCIEHHbIX 3HaHuM o wietke T. TTTBaun
chopmynupoBan  kierounyro Teoputo (1838). On 0000w WMEBINHECS 3HAHUS O KICTKE U
MOKa3aJl, 4YTO KJIeTKa TPEICTaBIseT OCHOBHYIO €IMHHUIy CTPOCHHS BCEX JKMBBIX OpraHHU3MOB, YTO
KJIETKH KHMBOTHBIX U PACTEHUH CXOIHBI 110 CBOEMY CTPOEHHIO. DTHUIOJIOKEHUS SIBUINChH
BOXHEWIIUMH  JIOKA3aTebCTBAMU  €JMHCTBA MPOUCXOXKICHHS BCEX JKHBBIX OPraHW3MOB, EIMHCTBO
Bcero opranudeckoro mupa. T. TTTBaHH BHeC B HayKy IpaBWIbHOE IIOHMMaHME KJIETKH Kak
CaMOCTOSATENbHON  eMWHWIBI JKW3HW, HAWMEHBbINeH eIWHHUIBl JKMBOTO: BHE KIETKM HET  KH3HH.
W3ydeHne XWMHYECKOH OpraHM3alMd KJIETKM TPUBETO K BBIBOAY, UYTO HWMEHHO XHUMHYECKHE
MPOLIECCHl  JIEXKAaT B OCHOBE €€ JKW3HM, YTO KIETKH BCEX OPraHW3MOB CXOJHBI II0 XHMHYECKOMY
COCTaBy, Y HHX OJHOTHIIHO IIPOTEKAIOT OCHOBHBIE NpOLIECCHl OOMEHa BemecTB. JlaHHBIE O CXOJCTBE
XMMHUYECKOTO COCTaBa KJIETOK €IIe pa3 TOATBEPAWIM COUHCTBO BCEr0  OPraHUYEecKOro  MHpa.
CoBpeMeHHast KIJIETOYHAsI - TEOpPHsS BKIIOYAET CJEAYIOIINE IOJOKEHUS: KIETKa - OCHOBHAs €AWHHIA
CTPOSHHS ¥ Ppa3BUTHS BCEX JKUBBIX OPraHM3MOB, HaWMEHbIIAs CIUHWIA JKMBOTO; KIETKH BCEX
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OpPraHH3MOB CXOJIHBI (TOMOJIOTUYHBI) IOCBOEMY CTPOEHHUIO,
XMMHYECKOMY COCTaBY, OCHOBHBIM ITPOSIBICHUSM >KU3HEIEATEITbHOCTH U 0o0OMEHY  BeIECTB;
pasMHOXKEHHE KJIETOK TPOMCXOAWT IyTeM UX JeNeHHs, M Kakaas HoBas KJIeTKa oOpasyercss B
pe3ynbTaTe ACICHUS HCXOIHON (MAaTEPUHCKON) KJIETKH; B CJIOKHBIX MHOTOKJICTOYHBIX OpraHU3Max
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KJIETKM CHELUAIU3UPOBaHbl MO BBIIOJHAEMOM UMM (QyHKUMH U 00pasyroT TKaHM; M3 TKaHel
COCTOSIT OpTaHbl, KOTOpBIE TECHO CBA3aHBI MEXOy COOOH W TONYMHEHBl HEPBHBIM M TyMOPAIbHBIM
cucteMaMm  perymsanuu.  MccnemoBanmss — KIeTKM — MMEIOT — OONbINOE  3HAa4YeHHE OIS pasTafkH
3aboneBanmii.  VIMeHHO B KIeTKax  HAYMHAIOT  Pa3BUBATBCS ~ MATOJOTHYECKHE  HM3MCHEHHS,
NPUBOAAIINE K  BO3HMKHOBEHHIO  3a0oneBaHmit. UTOOBI  TOHATH  pOJb  KIETOK B Pa3BUTUH
3a0oNieBaHNi, TpUBEAEM HECKOJIbKO npuMepoB. OmHO W3  cephe3HBIX 3a00JeBaHMiI  dYeloBeKa -
caxapHblii namaber. IlpmumHa 53Toro 3abomeBaHmMsS - HEZOCTAaTOYHAs JESATENBHOCTh TPYMIBI  KIETOK
MOKEITYIOYHOH  JKele3bl, BbIPaOAaTHIBAIONIMX TOPMOH WHCYIMH, KOTOPBIH y49acTBYeT B PEryJslHU
caxapHoro oOMeHa OpraHu3Ma. 3JIOKaYeCTBEHHBIC W3MEHEHHs, IPHBOIAIINE K Pa3BUTHIO PAKOBBIX
omyxojel, BO3HMKAIOT TaKXke Ha  YypOBHE KICTOK. Bo3Oyaurenu  KOKLMAMO3a -  OMACHOTO
3a0oNieBaHNs KPOJIMKOB, Kyp, Tycel M YTOK - Hapa3uTHYECKHE TMPOCTeHIINe - KOKIMIWM IPOHHKAIOT
B KJIETKH KHUIIEYHOTO OSIHUTENUS M TEYEHH, pacTyT M Ppa3MHOXKAIOTCS B HHUX, MOJHOCTBIO HapyLIAlOT
OoOMEH BeIIeCTB, a 3aTeéM pa3pymaloT O3TH KIETKH. Y OONBHBIX KOKIHAMO30M JKMBOTHBIX CHJIBHO
HApylIaeTcsl  JEATeIbHOCTb IUILEBAPUTENBHOM CHCTEMBI M IpPH  OTCYTCTBHM  JIEYEHHUS  KUBOTHBIE
norn6aroT. BoT modemy wm3ydeHHe CTpOEHHSA, XHMHUYECKOTO COCTaBa, OOMEHa BEImECTB MU  BCEX
MPOSIBICHUH  JKU3HEAEATETBbHOCTH  KJIETOK HEOOXOAMMO HE TOJBKO B  OHOJIOTMM, HO Takke B
MEAUIIMHE M BeTepUHapuH. VI3ydeHHe KIETOK pa3HOOOpa3HBIX OIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OPraHU3MOB € IIOMOILBI) CBETOONTHYECKOIO U  BIEKTPOHHOIO MHUKPOCKOIOB IOKas3alo, 4YTO0 IO
CBOEMY CTPOCHHIO OHHM pa3lelsioTcss Ha aABe rpynmbl. OHy TPYIITy COCTaBJISIOT OakTepuun W CHHe-
3eleHble BOAOPOCHM. OTH OpPraHM3MBI HMMEIOT HamboJee MpocTOoe CTPOSHHWE KIETOK. MX Has3bIBaloT
JOSAEPHBIMU  (IIPOKapuUOTaMM), TaKk KaK y HHUX HeT o¢opMIIeHHOro siapa (rped. "KapToH"-iapo) H
HET MHOTUX CTPYKTYp, KOTOpBIE Has3bIBAIOT OpraHougamu. JIpyryioo Trpymmy — COCTaBISIIOT — BCE
OCTaJIbHBIC OpraHnu3MblI: oT OJHOKJICTOYHBIX 3CJICHBIX BOJIOpOCHeﬁ u HpOCTeﬁIHHX a0 BBICIIINUX
LBETKOBbIX  pPACTEHUH, MIIEKONUTAOIMX, B TOM uucie MU 4enoBeka. OHM  HMEIOT  CIOXKHO
YCTPOCHHBIE  KIETKHM, KOTOPBIE HAa3bIBAIOT SIAEPHBIMU  (9YKapHOTHYECKUMH). OTH KJIETKM  HMEIOT
SOPO W OpPraHOWIBI, BHIIONHAIOMHKE creruduyeckue ¢GyHKIH. Ocobyro, HEKIETOYHYI  (QopMy
XKHU3HM COCTaBJSIIOT BHPYCHI, M3YUYEHHEM KOTOPBIX 3aHMMaercsi Bupyconorus. CrpoeHune U QyHKIMU
oOomouku kneTku. Kietka mo6oro opraHusMa, TNPENCTaBIsiCT COOOH IENIOCTHYIO JKUBYIO CHCTEMY.
Ona cocToMT M3 Tpex HEPa3phIBHO CBA3AHHBIX MEXIy CO000H dacTeil: 00ONOYKM, IUTOIUIA3MBI M
sapa. OOoyiouka KJIETKa OCYIIECTBISCT HEIMOCPEACTBEHHOE B3aWMOJCHCTBHE C BHEIIHEW Cpelod W
B3aUMOJICHCTBHE C COCEIHMMH KIJIETKaMH (B MHOTOKJIETOYHBIX oOpraHm3max). OOomouka  KIIETOK.
Ob6omouka KIIETOK HMEET CJ0XKHOe cTpoeHne. OHa COCTOMT M3 HAPYKHOTO CIIOS W PACIOJIOKCHHOU
moa HHUM IUIa3MaTHYECKOM MCM6paHBI. Knerku >KMBOTHBIX WU paCTeHI/Iﬁ pa3in4aroTCda 10 CTPOCHHIO
UX HApYXHOTO closi. Y pacTeHHH, a Takke y OakTepuii, CHHE-3€ICHBIX BOJIOPOCICH W TpuOOB Ha
MOBEPXHOCTH KIJIETOK pacloloKeHa IUIOTHas o00O0ouYka, WJIM KIETOYHas CTeHKa. Y  OOJbIIMHCTBA
pacTeHMid OHa COCTOMT M3 KieTdarku. KileToyHass CTEHKa UrpaeT UCKIIOYUTENIBHO BaXHYHO PpOJIb:
OHa  MpejcTaBiasieT  co0OM  BHEIIHUM — Kapkac, 3allUTHYI0  00O0JOYKy, oOecrneduBaeT  Typrop
PaCTUTCIIbHBIX KJIICTOK: qepes3 KIIETOYHYIO CTCHKY poxXoauT BOaa, COJik, MOJICKYJIbL MHOTHX
opraHMueckux  BemiectB. HapyxHblii  cIOH  IOBEPXHOCTH  KJIETOK  JKMBOTHBIX B  OTIMYUE  OT
KJIETOYHBIX CTEHOK pAaCTeHWH OuYeHb TOHKHH, 3jacTuuHbli. OH HE BUIEH B CBETOBOM MHUKPOCKON U
COCTOUT M3 pa3sHOOOpasHbIX MonucaxapuioB U OenkoB. IIOBEpXHOCTHBIM CIIOH KHUBOTHBIX KJIETOK
HOJTY4UI Ha3BaHUE TJIMKOKAJIHKC. I'muxokanuke BBINOJHSIET npexze BCETO GbyHKIUIO
HETIOCPEJICTBEHHON CBSI3W KJIETOK JKUBOTHBIX C BHEIIHEW Cpelod, CO BCEMH OKPYKAIOININMH €€
BemecTBaMu. liMes  He3HauwWTeNnbHYIO TONMUHY (MeHbme 1 MKM), HapyXHBIH CIOH  KIETKH

KUBOTHBIX HEC BBIINIOJIHACT OHOpHOﬁ PO, KaKkas CBOMCTBEHHA KJICTOYHLIM CTCHKAM paCTeHHI;'I.
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OOpa3oBaHHe TJIMKOKAMKCA, TaK K€ KaK M KICTOYHBIX CTEHOK pPACTCHUH, NPOUCXOMUT Onaromaps
KHU3HEHCATCIIFHOCTH ~ caMHX  KJIeTok.  [lmasmarmueckas ~ memOpana.  [log — ToMKoKanwkcoM — H
KIETOYHOH  CTEHKOM  pacTeHWid  pacrojiokeHa  Iula3Martudeckas  MemOpana  (jmar.  "mMemOpana'-
KOXHIa, IUICHKa), TpaHAYam@as HEMOCPEACTBCHHO C  OWTOmIasMod. ToimuHa  ITa3MaTH4ecKou
MeMmOpansl okoso 10 HM, wu3ydeHHe ee¢ CTpOoeHHS W (QYHKIHMHA BO3MOXKHO TOJBKO C TOMOIIBIO
JJIEKTPOHHOTO MHKpockoma. B cocraB mmia3marudeckoil MeMmOpaHbl BXOIAT Oenku W jgunuasl. OHH
YHOPSIIOUYEHO, PpAacHOJOXKEHbl W COEAMHEHBl Jpyr C JpyroM XHMMHUYecKMMH B3aumoneiicreusmu. [lo
COBPEMEHHBIM  MPEACTABICHUSAM MOJCKYJIbl JIMIIAAOB B  IUIa3MAaTHYeCKOW MeMOpaHe pacIojIOKEHBI
B JBa psama u oOpa3yloT CIUIOMHOW cloi. Moiekynsl OeTKOB He 00pa3yloT CIUIONIHOTO CJOos, OHH
pacmonararoTcss B CJIO€ JIMINKAOB, MOTPYXKasChb B HErO0 Ha pasHyl0 TioyOomHy. Monekyiasl Oenka u
JUTUIOB MOJIBUXHBI, 4TO obecrnieunBaeT JTUHAMHYHOCTh IJ1a3MaTHYECKON MeMOpaHbI.
[Mnasmaruyeckass  MemOpaHa  BBIIIOJNHSET  MHOTO  BaXHBIX  (YHKUUH, OT  KOTOPBIX  3aBUJST
KHU3HEHCATSIFHOCTh KiIeTok. OpHa ©W3 Takux (YHKOWA 3aKiIiodaeTcss B TOM, 9TO OHa oOpasyer
Oappep, OTTPAaHWYMBAIOIINIA BHYTPCHHEE CONEp)KMMOE KIETKH OT BHEMHEH cpexpl. Ho wMexmy
KIETKaMH ¥ BHEIIHEH Ccpelol IMOCTOSHHO MPOMCXOMUT OOMEH BemecTB. M3 BHeNmIHeW cpensl B
KJIETKy TIOCTylmaeT BoJa, pa3sHooOpasHble colmd B (opMe OTAENbHBIX HMOHOB, HEOpPraHHUYECKHE U
opraHuyeckue  MoJjekyiapl. OHHM  TPOHUKAIOT B KJIETKYy  4Yepe3  O4YeHb  TOHKHE  KaHaJbl
ITa3MaTHYeckoil MeMmOpaHel. Bo BHEMIHIOIO Cpemy BBIBOIATCSA NPOAYKTH, OOpa30BaHHBIE B KIIETKE.
TpancmopT  BemiecTB- OlHA W3  TIaBHBIX  (YHKIMA  TUIA3MaTUYeCKOM  MeMOpaHBI. Uepes
IUTa3MaTHYeCKyl0  MeMOpaHy W3  KJIETH BBIBOAATCS  TMPOAYKTHI oOMeHa, a TakkKe BeElecTBa,
CHUHTE3UpOBaHHBIE B KiIeTke. K uHcIy HMX OTHOCATCS pa3HOOOpas3Hble O€IKH, YIVIEBOJBI, TOPMOHBI,
KOTOpBIC BBIPA0ATHIBAIOTCS B KJIETKAX pPa3IMYHBIX JKeJe3 W BBIBONATCS BO BHEKIETOYHYIO Cpeay B
¢opme Menkux Kamemb. KileTkw, oOpasyiompe |y  MHOTOKJIETOYHBIX JKMBOTHBIX  pa3HOOOpas3HbIE
TKaHU  (MUTENMANbHYIO, MBIIIEUHYI0O M [Jp.), COENUHSIOTCS Jpyr C JAPYroM  IUIa3MaTH4ecKOi
MeMmOpaHoii. B Mecrax coemamHeHHsT ABYX KIETOK MeMOpaHa KaxIod W3 HHX MOXET 0Opa30BHIBATh
CKJIaJK{ WM BBIPOCTH, KOTOPBIE TPHIAIOT COEAWHEHUSM OCO0yI0 Tpo4yHOCTh. CoOeAnHEHHE KIETOK
pacteHuit obecrieunBaeTcst yTeM 00pazoBaHus TOHKHUX KaHaJoB, KOTOpBIE 3aIO0THEHBI
IUTOIIa3MOM M OTpaHMYEHbl  [JiazMaThyeckod wMemOpanoil. [lo TakuMm  KaHanmaMm, TPOXOAALINM
yepe3 KIETOYHbIE OO0OJOYKM, U3 OJHOW KIETKHM B JAPYryl0 [OCTYNAlOT TMTAaTelIbHbIE BEIIECTBA,
WOHBI, YIJIEBOAbl M Jpyrue coeauHeHUs. Ha MOBEpPXHOCTM MHOIMX KJIETOK JKMBOTHBIX, HampuMep,
pPa3iIMYHBIX  JOUTEIMEB, HAXOAATCA OYEHb MEJIKHE TOHKUE  BBIPOCTBHI  LIUTOIMJIA3Mbl,  [OKPHITHIE
MIa3MaTH4eckod  MeMOpaHOM, - MMKPOBOPCHHKHU. HauGonpmee  KOMMYECTBO ~ MHUKPOBOPCHHOK
HaXOJWTCS Ha TIOBEPXHOCTH KIJIETOK KHIIEYHHKA, T MPOUCXOIUT HWHTCHCUBHOE T[IepeBapyBaHUE W
BcachiBaHWE  TepeBapeHHoW — mwmu.  Parommro3.  KpymHble — MONEKyNbl  OpPraHMYECKHMX  BEIIECTB,
HampuMep OCNKOB W MOJHMCAaXapuIOoB, YaCTUIBI IHIIHM, OaKTepHH IOCTYMAIOT B KIETKY IIyTeM
¢aronura (rped. "¢areo" - moxkupare). B QaromuTe HENOCPEACTBEHHOE y4YacTHE IPHHAMAET
masMaruyeckas MeMmOpaHa. B Tom Mecre, rae MOBEPXHOCTh KIETKHM CONPUKACAETCsl C 4YacTULEH
Kakoro-nmubo IUIOTHOTO  BellecTBa, MeMOpaHa mpormbaercs, oOpasyeT yriyOleHHE H  OKpy)Kaer
JacTuly, KoTopas B  "MeMOpaHHOW  ymakoBke" — TOTpyXaeTcs  BHYTph  Kietkn.  OOpasyercs
MUNICBApUTETIbHAsT BaKyoJllb W B HEW TMEpeBapuBAIOTCS TOCTYMUBIIME B  KJIETKY OpPraHUYECKHE
BemecTBa.  llutorutasma.  OtTrpaHWdeHHas OT  BHENIHEH — cpefbl  IUTa3MaTHYECKOM — MeMOpaHOM,
LUTOIIa3Ma  MpeACTaBisieT co00il  BHYTPEHHIOIO — MONYKUAKYIO Cpely KIeTOoK. B mnuromnasmy
JYKApUOTUYECKUX KJIETOK pacHojlararoTcsl sApO M pas3iuuHble OpraHouzabl. fnpo pacnojaraercst B
LIEHTPAIBHOM YacTM UMTOIUIa3MBl. B Hel  cocpefoToueHbl W pa3HOOOpasHble  BKIIOYCHHUS -

MPOIYKTHI KJICTOYHOHN ESTETBHOCTH, BAKyOJIH, a TAKXKe MeNIbYaiIue TpyOOUKH U HUTH,



oOpasyrolmue CcKeleT KICTKH. B cocTaBe OCHOBHOTO BEIIECTBA IMTOIDIA3MBI IpeodnamaroT Oenmku. B
IUTOIUIA3ME IPOTEKAIOT OCHOBHBIC TIPOIlECCHl OOMEHa BEIIECTB, OHa OOBEAWHSICT B OIHO IEJIOe
SOPO W BCE OpraHoWibl, oOeclieunMBaeT WX B3aMMOACHCTBHE, NEATCIBHOCTh KIETKM KaK — CIMHOU
LIEJIOCTHOM  JKMBOM  CHUCTEMBI.  OJHJAOIUIa3MAaTWYecKass CeTh. Bcsi  BHYTpEHHSIST 30Ha  IUTOILIA3MBI
3alOJIHCHA MHOTOYUCICHHBIMA ~MEIKUMU KaHaJaMHd U TIOJIOCTAMH, CTCHKH KOTOPBIX NPEACTABISIOT
coboli MeMOpaHBI, CXOMHBIE IO CBOEH CTPYKType C IUIa3MaTHYECKOW MeMOpaHOW. OTH KaHAJbl
BETBSTCS, COCTUHSIOTCS JPYT C APYTOM 1 00pa3yIoT ceTh, MOTYIUBIIYIO Ha3BaHHE
SHIOIUIA3MATHUECKOH  ceTh. DHIOIUIA3MaTHdecKass CeTh HEOJHOPOAHA II0 CBOEMY CTPOCHHIO.
W3BectHe JBa ee THma - TpaHyJdsApHas W riamkas. Ha MemMOpaHax KaHaJIOB H  IOJIOCTEH
TPaHyJIIPHOW CETH paclojaraeTcss MHOXKECTBO MEJNKHX OKPYIWIBIX Telel - pudocoM, KOTOpHIE
OpUIaloT MeMOpaHaM — IIEpPOXOBAaThId  BHJ. MeMOpaHBl THAAKOW  JHAOIUIA3MATHYECKOH CeTH  HE
HECyT puOOCOM Ha  CBOCH  MOBEPXHOCTH.  OJHAOIUIA3MATHUYECKAash  CETh  BBINOJHIET  MHOTO
pa3HooOpasHbIX (QyHKIUH. OcHOBHAaS (YHKIHS TPaHYJIAPHOW JHIOIUIA3MAaTHYCCKOW CETH - ydJacTHe
B CHHTE3€ Oerka, KOTOPBIH ocyliecTBiseTcs B pubocomax. Ha memOpanax TJTAIKOM
SHIIOIUTA3MATHYECKOH CETH IIPOMCXONUT CHHTE3 JIMIUAOB ¥ YIJICBOAOB. Bce OSTH TNPOAYKTHI CHHTE3a
HAKAIUTMBAIOTCS H KaHAlIaX M TOJOCTAX, a 3aTeM TPAHCIOPTUPYIOTCS K pa3IM4YHBIM OpPraHOHIaM
KICTKH, TJ¢ MOTPEeOJIAIOTCS  WIM  HAKAIUIMBAIOTCS B [UTOIUIA3ME B KAUeCTBE  KIIETOYHBIX
BKITIOUEHHM. ODHIOIUIa3MaTHYeCKass CeTh CBS3BIBACT MEXOYy COOOW OCHOBHBIE OpraHOWABI KIIETKH.
PuGocomel. Pubocombl 0OHapykeHBI B KIETKaX BCEX OPraHM3MOB. OJTO MHKPOCKOIIMYECKHE TeIbIa
okpyrioii  ¢opmer guamerpom 15-20 mm. Kaxknmas pumbocoma COCTOMT W3 JABYX HEOIAWHAKOBBIX I10
pasMepaM dYacTull, Majod u Oonbpuioil. B omHOM KIeTKe COXEPXKUTCS MHOTO ThICSY pPHOOCOM, OHHU
pacmnonaratotcss MO0 Ha MeMmOpaHax TpaHyJIsSpHOH OSHIOIUIa3MAaTUYeCKOW ceTH, JMbo CBOOOTHO
nexxar B muromiasme. B cocraB pubocom BxoasaT Oenku u PHK. ®yHkius pubocom - 3TO CHHTE3
Ocnka. CuHTe3 Oenmka - CIOXKHBIM TpoIlecc, KOTOPBIM OCYIIECTBISICTCS HE OJHOW pHOOCOMOH, a
[EJION TPYIOWM, BKJIFOYAIONICH 10 HECKOJIBKUX JIECATKOB OOBETUHEHHBIX pHOocoM. Takyro rpymmy
pubocoM Ha3pIBalOT moMMcOMON. CHHTE3WpOBaHHBIE OCNKHM CHAadala HAKAIUIMBAIOTCS B KaHajdax u
MOJIOCTSIX  DHIOIUIA3MATHYECKOW CeTH, a 3aTeM TPAHCIOPTHUPYIOTCS K OpraHouaaM U y4acTKam
KICTKH, TJC OHH MOTPEONSAIOTCS. DHIOIUIa3MaTHYECKas CeTh W pPUOOCOMBI, PACIHOJIOKEHHBIE Ha e¢
MeMOpaHax, TMpPEeACTaBIAIOT CcoO0OW enuHBIA ammapar OWOCHHTE3a H  TPaHCIOPTHPOBKH  OCIKOB.
Muroxonapuu. B 1mmromiasmMe OONBIIMHCTBA KJIETOK JKUBOTHBIX W PACTCHHH CONEpP)KATCS MEJIKHUE
tempiia  (0,2-7 MxM) - wmuroxoHapuHM (rped. "muroc" - HHUTH, "XOHAPHOH" - 3epHO, TpaHyia).
MHUTOXOHAPHHM XOPOIIO BHIHBI B CBETOBOM MHKPOCKOI, C IOMOIIBI0 KOTOPOr0O MOYKHO pPaccMOTPETh
ux (GopMy, pacmojoKeHHe, COCYHTATh KOJMYECTBO. BHYTpeHHEEe CTPOCHHE MHTOXOHAPHHA H3Y4EHO
C TOMOIIBIO 3JIEKTPOHHOTO MHKpockona. (OO00l0uKa MHUTOXOHIPUM COCTOMT M3 JBYX MeMOpaH -
Hapy)KHOH W BHyTpeHHed. HapyxkHas wMemOpaHa rimajkas, OHa He o00pa3yeT HHKaKMX CKIQIOK U
BEIpOCTOB. BHyTpeHHsst MemOpaHa, HampoTHB, 00pa3yeT MHOTOYHCICHHBIE CKIAIKH, KOTOpHIC
HampaBlleHBl B TOJOCTh MuTOXOHApHH. CKIagKd BHYTPCHHEH MeMOpaHbl HA3bIBAlOT  KPUCTAMHU
(mar. "kpucta" - TpeOeHb, BHIPOCT) UMCIO KPUCT HEOJWHAKOBO B MHTOXOHAPHSX PAa3HBIX KIIETOK.
Hx moxer 6BITB OT HECKOJIBKHUX JOECATKOB 0 HCECKOJbKHUX COTCH, MPUYEM OCO6CHHO MHOTO KpHCT B
MUTOXOHJPHUSX  AKTUBHO  (DYHKIHMOHUPYIONIMX  KJIETOK, HampUMep  MBIMCYHBIX.  MHTOXOHAPHH
Ha3bIBalOT  "CUJIOBBIMM  CTaHUMAMH"  KJIETOK, TaK KaKk MX OCHOBHasg  (YHKUHUA -  CHHTE3
ameHosuHTpUPOochopHoi kucIOTEl (AT®). Dra KHCIOTa CHHTE3HPYETCS B MHUTOXOHAPUSIX KIETOK
BCEX OpPraHW3MOB M TIPEACTABISET COOOM YHHBEPCATIBHBIM HCTOYHWK OSHEPIHH, HEOOXOOUMBIA UL
OCYIIECTBICHUS MIPOIIECCOB KU3HEACATCIFHOCTH  KJICTKH U IeJIoro OpTaHu3Ma. Hogrie

MUTOXOHIPUH 00pa3yIOTCs IENEHIEM YK€ CYIIECTBYIOIINX B KJIETKe MUTOXOHApUi. [lnactuasl. B
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LUTOIIa3ME  KJIETOK BCEX pACTECHMH HAXoAdTcs muacTuabl. B KJIeTkax  KMBOTHBIX — IIACTUJBI
OTCYTCTBYIOT. Pa3muuaroT TpHM OCHOBHBIX THNA IUIACTUA: 3€IEHBIE -  XJIOPOIUIACTBI;  KPAcCHBIE,
OpaH)XKEBBIE M IKEIThIE - XPOMOIUIACTBI; OECHBETHBIE - JIEHKOIUIACTHI. XJOpPOIUIacT. OTH OPraHOWBI
cofepKarcst B KIETKax JHMCTbEB W JPYIWX 3€lNeHBIX OPraHOB pAacTeHWH, a Takke y pa3sHOOOpa3HBIX
Bojopociei. Pa3mepsl xiopomiactoB 4-6 MKM, HamOoliee YAaCTO OHH HMMEIOT OBaJIbHYIO (opmy. Y
BBICHIMX PAaCTCHUIl B OJHOM KIJIETKE OOBIYHO OBIBAET HECKOJIBKO JAECATKOB XJIOPOILIACTOB. 3eJeHbIN
I[BET XJIOPOIUIACTOB 3aBHCHT OT COJEpKaHMS B HHX [NHIMEHTa xyopodwmia. Xjopomiact -
OCHOBHOIl OpraHoWj KJIETOK pAacTeHHi, B KOTOPOM IpOHCXOAWT (QorocuHTe3, T. €. 0Opa3oBaHHUe
OpraHMYeCKHX BemecTB  (yriaeBomoB) u3  Heopranwdeckux (C02 w  H20) mnpu  ucmosib30BaHUM
SHEPTUU  COJMHEUHOro cBeTa. llo  CTpOEHMIO  XJOPOIUIACTBI  CXOMHBI €  MUTOXOHApusimu. Ot
LHUTOIIa3MBbl  XJIOPOIUIACT OTIpaHUYEH [JBYyMs MeMOpaHaMu - HAapyXKHOM U BHyTpeHHed. Hapyxnas
MeMOpaHa Tiajkas, 0e3 CKJIAQAOK U BBIPOCTOB, a BHYTpEHHsAA 0O0Opa3yeT MHOIO CKJIaguaThIX
BBIPOCTOB,  HANpAaBJIEHHBIX BHYTPb Xjopomuacra. IlosTomy BHYTpH  XJopomjacta  COCPEJOTOYEHO
0OJBIIOE  KOJNUYECTBO MeMOpaH, oOpasylomux oco0ble  CTPYKTypbl - TpaHbl. OHH  CIOXEHBI
HarmogoOne CTONKM MOHET. B MemOpaHax TpaH paclonararoTcs MOJCKYNBl  XJIOpPOQWiIIa, IOTOMY
UMEHHO  3/1eCh TNpPOHCXOAMT  ¢oTocuHTe3. B  xmopomnacrax cunTtesupyercs u  ATD. Mexny
BHYTpeHHMMHU MeMOpaHamu xjopomiacta cogepxarcs JHK, PHK. u pubocomsl. CrnemoBaTenbHO, B
XJIOpOIUIacTaX, TaK € KaKk M B MHUTOXOHIPHUAX, IIPOMCXOJUT CHHTE3 Oelka, HEeoOXOIMMOTO It
JESATENIbHOCTY  ATUX OPTaHOUJIOB. X0ponaacTsl pa3sMHOXKAIOTCA AETCHUEM. XPOMOILIACTHI

HaxoJATcd B LUTOIUIa3ME KJIETOK pa3HbIX YacTed pacTeHUi: B IBETKaX, IUIOAAX, CTEOJNIAX, JMCTHSIX.
IlpucyTcTBHeM  XpOMOIUIACTOB — OOBSCHSAETCA — JKENTas, OpamkeBas W KpacHas OKpacKa BEHUYHMKOB
LBETKOB, MJI00B, OCEHHUX JTHCThEB. JIeHKOMmIacTb HaXOJATCA B LIUTOILIA3ME KIIETOK
HEOKpAIICHHBIX ~4YacTed pacTeHWii, HampuMep B CTeONsX, KOpHAX, KIyOHAX. opma JeHKOIIacToB
pazHooOpazHa.  XJIOpOIMJAacThl,  XPOMOIUIACTBI M JIGHKOIJIACTBI ~ CIIOCOOHBI  KJIETKA  B3aUMHOMY
nepexony. Tak mpu co3peBaHHM IUIOAOB WM M3MEHEHMHM OKPACKM JIHCTBEB OCEHBIO XJIOPOILIACTHI
IPEBPALIAIOTCS B XPOMOIUIACTBI, a JEHKOMIACTBI MOTYT IPEBPAIlaThbCsd B XJIOPOIIACTHI, HAMpPUMED,
NpH  TO3CJICHeHWH  KiIyOHel  kaprodems. Ammapatr lonapmpxku. Bo  MHOrMX KiIeTKax >KHBOTHBIX,
HallpUMep B HEPBHBIX, OH HMeeT (QOpMYy CIOXKHOM CeTH, pPACHOJOXKEHHOH BOKpPYr sapa. B kierkax
pacTeHMI MW OpOoCTEMIIMX anmapaT [onbIKM NPEACTaBICH OTACIbHBIMU  TEJIbLIAMU  CEPHOBUAHOUN
WIM TaNouKoBUIHON Qopmbl. CTpoeHWe 3TOro OpraHouza CXOJHO B KIETKaX pPACTHTEIBHBIX U
KMBOTHBIX OpPraHM3MOB, HECMOTps Ha paszHooOpasue ero ¢opmel. B coctaB ammapata [onpmxun
BXOJIST: MOJIOCTH, OTPaHMYCHHBIE MeMOpaHamMu U pacmojoxeHHsle rpymmaMu (mo 5-10); kpymHble H
MCJIKUEC TIY3BIPbKHU, PACIIOJIOKEHHBIE Ha KOHIaX noyiocter. Bce 5T »JIeMEHTHI COCTaBISIOT e}lHHLIﬁ
KOMIIJIEKC. Amnmnapar I'onbaxu BBIMOJHSET  MHOIO BaXKHBIX byHKIHH. ITo KaHajlam
SHJOMNA3MATHUECKO CEeTM K HEMy TPAaHCIOPTUPYIOTCS MPOAYKTHI CHHTETHUECKOM  JeSTeIbHOCTU
KJIeTKH - OesNKW, YTAeBOABI M JKUpPHL. Bce 5TH BemecTBa cCHadana HaKaljIMBAIOTCS, a 3aTeM B BHAE
KPYIHBIX M MEJNKHX ITy3BIPbKOB IIOCTYNAIOT B IUTOINIA3My M JIMOO HCIONB3YIOTCS B CaMOil KIETKEe B
mporecce  ee  JKU3HENEATeNbHOCTH, JHMOO BBIBOIATCA W3 HEe W  HUCIONB3YIOTCS B  OpraHu3Me.
Hanpuwmep, B KJIETKax HOJKEITYIOUHON JKEIe3bl MJIEKOIHTAIOIIUX CHUHTE3UPYIOTCS
MUIIEBApUTENbHEIE  (EPMEHTHI, KOTOpbIE  HAKaIUIMBAIOTCA B MOJIOCTSIX  OpraHomaa.  3aTeM
o0pa3yroTcsi My3bIpbKH, HamoJHEHHble (epMmeHTamMH. OHM  BBIBOJATCS M3 KJIETOK B MPOTOK
MOJDKETYIOYHOH JKeNe3bl, OTKy/Ja IIepeTeKaloT B IMOJOCTh KHIIeYHWKa. Eme ogHa BakHas (QyHKOUS
3TOr0 OpPraHOMAA 3aKIOYaeTcss B TOM, YTO Ha €ro MeMOpaHax IPOMCXOAUT CHUHTE3 HKHUPOB U
yIIeBOAOB  (IOJNIMCAXapuioB), KOTOPBIE HCIIONB3YIOTCSI B KIETKE UM KOTOpPBIE BXOIAT B  COCTaB

MemOpan. brnaronaps nesirensHocTH anmapata [onbpKu MPOUCXOASIT OOHOBIICHHE M POCT
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ra3Matuyeckoil  MemOpanbl.  Jlusocomsl.  [lpencraBmsior coboit  HeOonbmme Okpyrisle  Tenmbma. Ot
OUTOIUIA3MBl  KaKOas  JIM30COMa  OTTpaHMuYeHa  MeMmOpaHod.  BHyTpm — JIHM30COMBI  HaxOAsTCS
(epMEeHTBI,  pacUICIUIIOIUE  OCJKW, OJKHUPBL,  YIJICBOABL,  HYKJICHHOBBIE  KUCIOTHL. K  mmmeBoit
YacTHIE, IOCTYNHBIIEH B IUTOINIA3My, IIOAXOMST JHM30COMBI, CIHBAIOTCS C HeH, m oOpasyercs onxHa
NUIEeBapUTeNbHas ~ Bakyolb,  BHYTPU  KOTOPOHl ~ HaXOAUTCS ~ NMIIEBas  4YacTUIA,  OKPYXCHHas
¢depMeHTaMH  nH30coM.  BemiectBa, o0Opa3oBaBmIMecs B - pe3ysbTaTe  II€peBapUBAaHUS  IHILIEBOM
YacTHLBI, TIIOCTYMAlOT B IMTOIUIA3My M  HCHONB3YIOTCA — KieTKoH. OOnamas CHOCOOHOCTBIO K
aKTUBHOMY II€pEBapUBAHUIO IHMUIEBBIX BEILECTB, JIM30COMBl YYacTBYIOT B YJaJE€HUM OTMHUPAOLINX
B TIpolecce JKU3HEHCSITENPHOCTH YacTeld KIETOK, IEeNBIX KIETOK M opraHoB. (OOpa3oBaHHE HOBBIX
JU30COM MPOUCXOAUT B KJIETKE IOCTOSIHHO. DEepMEHTHI, COAEpKallhecs B JU30COMAaX, KaK U BCIKHE
Ipyrue OeNKd CHHTE3MPYIOTCS Ha pHOOCOMaxX NHWTOIDIa3MBL. 3aTeM OJTH (EepMEHTHl IIOCTYIAlOT IO
KaHaJlaM »JHJOIUIa3MaTH4YeCcKoi ceTw K ammapary [oiabpMkd, B TOJNOCTAX KOTOPOro (hOpMHUPYIOTCS
IU30COMBL. B TakoM BHIe JIM30COMBI MOCTymaroT B murominazmy. Kierounelid nentp. B kiertkax
KUBOTHBIX BONW3M  sOpa  HAXOOWUTCS OPraHOMI, KOTOPBIH HA3bIBAIOT KJIETOYHBIM  IIEHTPOM.
OCHOBHYI0 4acTb KIJIETOYHOI'O ILEHTpa COCTABJAIOT JIBa MAJEHbBKUX Telblla -  LIEHTPUOJIH,
pacmoyioXEeHHbIE B HEOONBIIOM y4YacTKe YIJIOTHEHHONW LuTOomIasMmbl. Kaxnas I[EHTpUOIb HMeEeT
¢opmy nmnuuapa mmuHOM 1o 1 mkMm. LleHTpHonu WrparoT BaKHYIO PONb HpU JIEJNEHHM KJIETKH; OHH
YYaCTBYIOT B 00pa30BaHUM BepeTeHa neneHns. Kiretounsre Brmodenus. K KJIETOYHBIM
BKITIOUEHISIM ~ OTHOCSITCSL ~ YTJIEBOABI, JKUPHI U OCSIKH. Bce »tu BemectBa HaKaIJIMBalOTCs B
OUTOIUIa3ME KIETKH B BHIEC Kaleidb W 3EpeH pPa3TUuHOH BenMW4nHBI U (GopMbl. OHH TIEPHOIUIECKU
CHUHTE3UpPYIOTCS B KJIETKE M MHCIHOJNB3YIOTCS B Ipolecce oOMeHa BemecTB. Sapo. Kaxmas kierka
OJTHOKJICTOUHBIX W MHOTOKJIETOYHBIX JKMBOTHBIX, a TakKXe pacTeHMH coaepxuT suapo. Popma u
pasMepsl spa 3aBUCIAT OT (opMBl M pa3Mepa KJIETOK. B OONBIIMHCTBE KIETOK HMEETCS OJHO SIpo,
W Takue KIETKM Ha3blBalOT OAHOsAAepHbIMU. CyIIECTBYIOT Takke KIETKM ¢ JABYMS, Tpems, ¢
HECKOJIbKUMHU JIeCATKAMU M JaXe COTHSAMM sep. OTO - MHOIOSAEpHble KIETKU. SOepHbld COK -
MOJIY’)KUIKOE  BEIIECTBO, KOTOPOE HaXOAUTCS MOJ SIIEPHON 000IOUKOM U TPEJCTaBIAET
BHYTPEHHIOIO CpeAy sapa. Bompocsl s 3akperieHus Tembl: KeMm, korga M Kak Oblla  OTKpBITA
kietka? YTo M3yudaeT KieTOuHas OMOJIOTHS M Kakoe 3HAYeHHE MMeeT KJIETOYHAs TEOopHsl Uil HayKu?
Kakue mpomeccsl mpoucxomsT B  MHUTOXOHApHsIX? KakoBo cTpoeHMe U Ha3HadGHHE ammapara
lompmxn? KakoBa (GyHKIMS JH30COM B JKHBOTHOW KieTke? Kakue Tmporecchl MPOUCXOIAT B
xyoporiactax? KakoBo crpoenne W QyHkmuu sapa? Urto Takoe KieTodHble BKIOYeHHsA? Kakyro
(GYHKIMIO  BBIMONMHSIOT pubocombl? KakoBa pons muromiasmel B - kieTke? KakoBel cTpoeHnme u

(YHKITNH SHIOTIIa3MaTHIECKOM ceTn?

BakTtepuanbHas KiIeTka oOrpaHWdeHa o000J04Ykod. BHyTpeHHM cioii 000J0YKM TIpeACTaBJICH
[UTOTIa3MaTHYeCKOi ~ MemOpano#t (1), Hag KOTOpOit  HaxomWTcsl  KIeTo4Has CcTeHka (2); Hafg
KJICTOYHOW CTEHKOW y MHOrMX Oaktepuit - cimsucras karncyna (3). Crpoenne u  GyHKUMH
[UTOIUIA3MAaTHYECKOH  MeMOpaHBl 3yKapHOTHYECKOH M TNPOKAPHOTHYECKOM KJIETOK HE  OTJINYAIOTCH.
MembOpaHa MoXeT 00pa3oBBIBaTh CKJIAOKH, Has3biBaeMble Me3zocomamu (7). OHH  MOTYT HMMeETh
pasHyro  (GopMmy (MEIIKOBWIHBIC, TpyOdaThle, IUIACTUHYATHIE MW Jp.). Ha TOBEPXHOCTH ME30COM
pacrmonararoTcs (hepMeHTHI. Knerounas CTCHKA TOJICTAas, IUTOTHAs, KeCcTKasl, COCTOUT
n3 MypewHa (TTIaBHBIM KOMIIOHEHT) W JPYIHX OpPTaHHYECKMX BEMIECTB. MypeWH MpelncTaBisieT
co00i1 MpaBWIBHYIO CE€Thb W3 MapajUleNbHBIX [OJUCAXapUIHBIX LENei, CHIMTBIX JAPYyr ¢ APYyroMm
KOPOTKMMHM  OENKOBBIMH  LeToYkaMu. B 3aBHCHMOCTH  OT  OCOOGHHOCTEH  CTPOCHMS  KIETOYHOM
CTCHKH OakTepuu MOAPA3ACIAIOTCS HA  TPaMIIOJIOKUTENbHBIE (OKpammBaroTcs 1o [ pamy) w

rpaMOTpHUIaTeNIbHBIE  (HE  OKpamIMBAIOTCS). Y  TPaMOTPHULATENBHBIX  OakTepuil  CTEHKa  TOHBIIIE,
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YCTpOEHa CIIO)KHEE W HaJ MYPEHMHOBBIM CIIOEM CHApyXH HUMeeTcd CJoi JunuaoB. BHyTpeHHee
MPOCTPAHCTBO  3alOJIHEHO  IHTOIUIa3Moi  (4).I'eHeTwduecknii  MaTepuayl  MPEJICTaBJICH  KOJBIIEBBIMH
monekynamu  JIHK. Otm JIJHK wMoxHO ycrnoBHO pasfgenuth Ha «XPOMOCOMHBIE» U IIa3MHUJIHBIE.
«Xpomocomuas» JIHK (5) bakrepuanbHass KieTka oOrpaHuueHa 00004koil. BHyTpeHHHME  Cclioit
000JIOUKH TPEICTABICH I[UTOIUIa3MaTHIeCKol MemOpanoit (1), Hax KOTOpOH HAXOAMTCS KICTOYHAS
creHka (2); Hag KIETOYHOW CTEHKOW y MHOrMX Oakrepuii - ciousucras kamncyna (3). Crpoenue wu
GYHKIIMM —~ [OHTOIUIa3MAaTHYECKON  MEMOpaHBI  DYKapUOTHYECKOW W MPOKApUOTHYECKOH  KJIETOK  He
oTanyaroTcsa.  MemOpaHa MOXeT 00pa3oBbIBaTh  CKIAAKH, HasbiBaemMble Me3ocoMamMu (7). Omum

MOT'YT UMeTb pasHyro GopMy (MEIIKOBUAHBIE, TPyOUaTHIe, IIIACTHHYATHIC H JIp.).

Ha moBepxHocTm  Me3ocoM  pacmoijararorcss — ¢gepmeHTsl.  Kierounas — creHka — ToJcTas,
IUTOTHAS, JKECTKas, COCTOMT W3 MypernHa (TJIaBHBIH KOMIIOHEHT) W JpPYIHMX OpPraHUYeCKUX BEHIECTB.
MypenH mpeAcTaBisieT Cco0OW  NpaBWIIBHYH CeTh W3  NapajUleNibHBIX  MOJUCAXapuAHBIX  IIeTeH,
CHIMTBIX JpPYyr C JPYyroM KOPOTKUMH OENKOBBIMH IeNMoyKaMu. B  3aBUCMMOCTH OT 0coOeHHocTel
CTpOCHHUS KJIETOYHOH CTEHKHM OaKTepud MOApPAa3IeiI0OTCs Ha TPaMIIOJIOKHUTENbHBIE  (OKPALIMBAIOTCS
mo [pamy) ® TpaMoTpHUaTeNbHBIE (HE OKpamMBalOTCSA). Y TPaMOTPHULATENBHBIX OakTepHid CTEHKa
TOHBILIE, YCTPOEHa CJIOXKHEe M HaJ MYPEMHOBBIM CIIOEM CHapyXd HMeeTcsl CJIOM  JIMIIMIOB.
BHyTpeHHee  MpOCTpaHCTBO  3alOMHEHO  IUTOIUIasMoi  (4).I'eHeTwueckuil  Marepuan  MpelCcTaBlieH
koibieBbiME  Monekynamu  JIHK. DOtu  JJHK MoXXHO yclIOBHO pa3fenuTh Ha «XPOMOCOMHBIE» U
mrasmuansie.  «Xpomocomuas» JHK (5) — omna, mpukpermiena K MeMmOpaHe, COOEPKHT HECKOIBKO
ThICSIY TEHOB, B oOTiaMuue OT XxpoMocoMmHblx JIHK osykapuor oHa He IuHeiiHas, He cBs3aHa C
6enkamu. 30Ha, B KOTopol pacnonioxkeHa d3Ta JJHK, HazbIBaeTca HYKICOUIOM.

IMna3muzet - BHEXPOMOCOMHBIE TeHEeTHYEeCKHe IIeMEHTHL. [IpeacTaBisitoT coboii

HeOospmue KombleBbie JIHK, He cBs3aHbl ¢ OenkamMu, He TMPUKPEIJICHBl K MeMOpaHe, cojepikaT
HeOonmpIIoe yucao TeHoB. KomuuecTBO mmasMuJ MOXET ObITh  pasnuuHeiM. Hawbomee U3y4eHBI
IUTa3MUABI, Hecymue HWHQOpMaIlmio 00 YCTOMYMBOCTH K JIeKapcTBEHHBIM mpemapataM (R-gaxtop),
NpUHUMaroIue ydactue B mojoBoM mpomecce (F-dakrop). Ilmasmuma, crmocoOHast OOBEOMHATHCS C
XpOMOCOMO#, Ha3bIBaeTCS JNHCOMOM. B  OakTepwanbHOM KJIETKE OTCYICTBYIOT BCE MEMOpaHHBIE
OpPraHOWABI, XapakTepHbIC IS JSYKApUOTHYECKOW KIETKH (MuUTOXOHIpuH, Iwactuapl, OIIC, ammapar
Tompkn, sam3ocoMsl).B  rmrormasme Gakrtepuit Haxoasrcs pubocomsr 70S-THha (6) wu  BrIHOUYEHHS
(9). Kak mpaBmio, pubocoMsl cobpanbl B monucombl. Kaxkmas pubocoma cocrout u3 Manoil (30S) wu
oonprnoit  cyowemuuun  (50S). ®dynkums  pubocoM: cOOpKa MOJMIICHTHAHOW —IIEMTOYKH. BKIIOUYSHHS
MOTYT OBITh IIPEJCTABICHBI TIIBIOKaMH KpaxMalia, TIIMKOTeHa, BOJIOTHHA, JIATTHIHBIMI KaTUIIMH.

48



IKCIIEPTHOE 3AK/IIOYEHUE (PELIEH3UA)

Ha pabouyro nporpammy nucturminabl bJ1.08 «buonorus» crnennarsHOCTD
40.02.04 «¥OpucnipyneHums»

Pabouas mnporpamma yueOHoM aucrmmiuebel BJI.08 «buomorus» paspaboTaHa Ha OCHOBE
tpeboBanmii DI'OC cpemHero oOmiero o0pa3oBaHWsl, MPEABABISEMBIX K CTPYKType, COICPKAHHIO
U pe3yiabTaTaM  OCBOGHUS  yueOHOM  auciumiuHbl  «EcTecTBO3HaHue», B COOTBETCTBUU  C
PexomeHmanussMu 10 OpraHM3allid  IOJNy4eHHWs cpemHero oOmero oOpa3oBaHus B Ipefenax
OCBOCHHUSI 00pa3oBaTENbHBIX IMPOTPaMM  CPEIHEr0 TMPOQPECCHOHATBHOrO O0pa3oBaHHs, C  Y4ETOM
tpeboBanmii @®I'OC mo cmenmuambHOCTH  cpemHero  mnpodeccroHanbHOTO  oOpazoBanus  40.02.04
IOpucnpynenmus.

Paboueit  i-porpamMmmoii  HpeayCMOTpPeHO  mpHOOpeTeHWe  3HAaHHH O  (yHIAMEHTAIbHBIX
(U3NUECKNX, XUMHUYECKMX W OHONOTHYECKMX 3aKOHAX W TPHHIOWNAX, JIeKallHX B  OCHOBE
COBPEMEHHOI €CTECTBEHHOHAYyYHOHl KapTHHBI Mupa; Haubojee BaKHBIX OTKPBITUSAX, OKAa3aBLIMX
ompeNeNsiolee BIMSHHE HAa Pa3BUTHE TEXHUKM U TEXHOJOIMH, METOAAaX HAy4yHOro IIO3HAHUS
TPUPOIEL.

B pesynprare uzyuenus yueOHoit nucuumuiuabl BJ1.08 «bronorus» o0ydaronuiics 10KeH:

3HATh!
_ CMBICII IOHSTHUH: €CTeCTBEHHO-HAYYHBII METO]I MO3HAHUS, MAKPOMOJIEKYJIa, OEJIOK, KIIeTKa,
muddepennmanus kietok, JHK. Bupyc, buonornyeckas sBontonys, OnopazHoodpasue,
OpraHu3M, TOMYJIALIS, YKOCHCTEMa, Orocdepa, SHTPOITHS, CAMOOPTaHN3AIIHST; BKIIa]]
BEJIMKUX YUCHBIX B (JOPMUPOBAHHE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA, YMETh:
-IIPUBOJIUTH MIPUMEPHI SKCIIEPUMEHTOB H(IITH ) HAOIIOACHHIA, 3aBHCHMOCTD CBOICTB BEIIECTBA OT
CTPYKTYPHI MOJIEKYII, KIIETOYHOE CTPOCHHUE JKUBBIX OpraHm3MoB, pous JJHK kak HocuTemns
HaCJIICTBEHHON MH(OPMAIIUH, SBOIOIIUIO XKHUBOI MPUPOBI, IPEBPAILECHHUS YHEPTHUH U
BEPOSITHOCTHBIN XapaKTep MPOIECCOB B KUBOUM M HEXKUBOM MPUPOJIE, B3AUMOCBSI3b KOMIIOHEHTOB
HKOCHUCTEMBI, BIIMSIHUE JIESTEIEHOCTH YeJIOBEKa HA SKOCHCTEMBL,
-0OBSICHATh NPUKIATHOE 3HAYCHHE BAXKHEHMIIMX MJOCTIDKEHHMM B O00JACTH €CTECTBEHHBIX HAyK JUIA:
pasBUTHA W CO3JaHMA  OHOTEXHONOTWH,  JieueHMs  MH(GEKIMOHHBIX  3a00NeBaHMi,  OXpaHbI
OKpY>KalOIller Cpebl;
-BBIIBUT'aTh TMITOTE3bI M IPE/IaraTh MMyTH UX MPOBEPKH,
-JIeNIaTh BBIBOJIBI HA OCHOBE SKCIIEPHMEHTATBHBIX JaHHBIX, IPEICTAaBICHHBIX B BUAE Tpaduka,
TAOJIHIIBI WM THarpaMMBI;
-paboTaTh C €CTECTBEHHO-HAYYHOH HH(pOopMaImel, cogepxkameiics B cooomennsx CMU.
HWHTEpHET-PEeCypcax, HaydHO-TIOMYJISIPHOI JTUTEpaType:
-BIIaJIETh METOJIaMH TIOHCKA, BBIICIIATH CMBICIIOBYIO OCHOBY M OLIGHHBAThH JOCTOBEPHOCTD
uH(pOopMaIHH.

ConepxaHue AUCIUIIIMHBI COOTBETCTBYET yueOHOMY IutaHy criennansHoctH 40.02.04

IOpucnpynentus 30 KyoI'Y B r. Tuxoperke

Penienzenr,

nupexrop MBOY I'mmuasus Ne 6 r. Tuxopenxa E. T'. ITocemarninas




9KCIHEPTHOE 3AK/IIOYEHUE (PEHEH3UA)

Ha pabouyro nporpammy auciurminHabl bJ1.08 «buonorusn crnenuanbHOCTD
40.02.04 «¥OpucnpyaeHys»»

Pabouas mnporpamma aucuumiueel BbJ[.08 «buonorus» paspaboraHa Ha OCHOBE TpeOOBaHUM
OI'OC  cpennero  obmero  oOpa3oBaHMs, MPEeABAT 'deMBIX K  CTPYKType, COJACPXKAHUIO U
pesynapTataM  OocBoeHWs  y4yeOHoW  gucomiummebl  BJI,.08  «buomorus» <, B COOTBETCTBHH  C
PexomenpmamusiMu 10 OpraHM3aldy  MOJYYEHHs CpeAHero oOmero o0pa3oBaHHS B Ipeienax
OCBOGHHUSI 00pa3oBaTeNbHBIX MPOTPaMM  CpedHero Mpo(decCHOHAIBHOTrO 00pa3oBaHHsA, C  Y4EeTOM
TpeboBanmii @OI'OC 1o crenwanmbHOCTH  cpefaHero npodeccroHanbHOro obOpasoBanus  40.02.04
«IOpucnpyneHius.

Hucuunmuaa  BJI.08  «buojorust»  oTtHocutcs K 00lleoOpa3oBaTeNbHONW — MOATOTOBKE U
BXOJUT B cocTaB 0a30BwIX Aucumiuy BJ1.00.

Paboueit  mporpamMmoll  TpEAyCMOTpPEHO  MpUOOpeTeHHe  3HaHUH 0  (yHIaMEHTAIbHBIX
XUMHYECKUX 3aKOHAX W TPUHIMUIAX, JEKalluX B OCHOBE COBPEMEHHOH €CTeCTBEHHOHAYYHOMH
KapTHHBL MHUpa; HauOoNee BAXKHBIX OTKPHITHAX, OKAa3aBIIMX OMNpEAeIIoNnice BIISIHAE Ha pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;, METOIaX HAYYHOTO ITIO3HAHUS TIPUPOMEI.

B xonte n3y4eHHs paccMaTpUBAaIOTCS CIEAYIONINE pa3eibl Onosoruu. B padoueit

IIporpaMMe OTPaKEeHbI IPAKTUYECKUE YMEHUS:

NPUBOIUTG  TPUMEPHl  OKCIEPUMEHTOB  H(WIHM) HAONMIONEHWH, KIETOYHOE CTPOCHHE  IKHBBIX
opraum3moB, ponb JIHK kak HoOcuTens  HACICICTBEHHOH  HWH(OpMAIMH,  3BOJIOIMIO  YKHBOU
MPUPOJBI, TPEBpallleHUs] SHEPTUM M BEPOATHOCTHBIA XapakTep TMpOLECCOB B JKUBOM U  HEKUBOU
npupoze, B3aHUMOCBA3b KOMIIOHCHTOB 3KOCUCTEMBI, BJIMSIHHUC JCATCIIbHOCTH YCJIOBCKA Ha
3KOCHCTEMBI;

-00BSICHATH MPUKIIATHOE 3HAYCHUE BYKHEHIITNX TOCTIDKEHUH B 00JIACTH €CTECTBEHHBIX HAYK JJIS:
cOo3/1aHMs OMOTEXHOJIOT U, JJeUeHHUS] MH(EKIIMOHHBIX 3a00JIeBaHUM, OXPaHbI OKPY>KAIOIIEH CpeIbl;
-BBIABUT'ATh T'MIIOTE3bI U NpEjiaraTb MyTU UX MPOBEPKHU, A€J1aTh BLIBOJAbBI HA OCHOBE
SKCIICPUMCHTAJIbHBIX TAHHBIX, IIPCACTABJICHHBIX B BUJIC rpa(bm(a, TaGHI/IHLI W JUuarpaMmbl;

paboTaTh C  eCTeCTBEHHO-Hay4YHOH  wWH(poOpMaIuen, coaepkamieiics B coobmenusx CMU,
WHTEpHET-pecypcax,  HAy4yHO-IIONMYJSPHOM  juTeparype:  BIaAeThb  METOJAaMU  IIOMCKAa,  BBIIENATH
CMBICJIOBYIO OCHOBY H OIICHHBAThH JTOCTOBEPHOCTH HH()OPMAIIHHL.

OOwveM, cCTpyKTypa W  comepxaHue pabodedt  mporpamma  aucnmmommabl  BJ1.08  «buomorms»

COOTBETCTBYIOT yueOHOMY miany crienranbHoctH 40.02.04 «FOpucnpyneHmsy.

PenienzenT, yunrtenb OHOIOruu

MBOY T'umuazus Ne r. Tuxoperka JI. B. OGHOBEeHCKas
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Qoni  OUCHOUHBIX cpeacTB  palpaGoram  ma  ocHose DEAEPANLHOID  FOCYIAPCIBEHMOI O
obpajoparesHoro cranjapra (gatee — @IOC) 10 CHCUMAIBHOCTH CPEIHETO HPOGECCHOHA IHHOT O
obpasopaina (nanee Cl1O) 40.02.04 [OpucnpyaeHuns, YTSEPHKICHHONO HPHKAZOM  MuuHCIepe v
npocsewenus Poceriickoil Meaepatnn o1 27 oxTadps 20235 r. Ne 798 «O0 yrsepmaenun deiepaishoio
rOCYIApCTBEHHOID  CTAHAAPTA  CPeHero  NpO(ecCHOHATLHONO  ODPasOBaHKE M0 CHEUHATLHOCTH
IOpuenpyaeHay (aaperucTpuposay 8 Munucreperse woeraunn Poceun 0112 2023 ¢ Nu 762071 ¢
paboueii nporpavmbt ancurmis b1 08, buosnorns.

DOH/ OUEHOYHBIX CPEACTE NPEIHATHAYEH 1A KOHTPOAA IHAHKIE CTYAEHTOB N0 Aucumnianue b)]

08. buosorus.
/

Cocrasureb: penoiapareis {ad H.J1. batanosa
NOANHCL [

0100peHo Ha 3ACEIAHNH NPEAMETHON (LMKIOBOMA ) KOMHCCHK COLMAIBLHO-TYMAHHTAPHLIX THCLIMILIHI
npotokoa Ne | or «30» aprycra 2024 1.
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RAHLPHIOI0MMHECKIX HAYK ,% HLB. Aprayrtosa

«30» asrycra 2024 .

3KCHCPTH3B NPOBCACHA!

IKCNEPThL:
E.I'. Hocbmawnan . anpexrop MBOY D'smnazus Ne6 r. Tuxopeuxa

J1.B. OBnosacnckan , yunteas Onoaorun suctuel kaveropun MbOY Dinvuains Ne6 1. Tuxopeina
[ IKCHEPTHOR SAKCIFOMEHHE ( PELEH3HA NPILIaraeies)
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1L.ITACIIOPT ®OHJA OHEHOYHbLIX CPEJICTB

OLieHOYHBIE CPEJCTBA MPETHA3HAUYEHBI JUIsl KOHTPOJS M OLICHKH 00pa30BaTeNIbHBIX JOCTHXKEHUN
o0yJaronmxcsi, OCBOUBIIUX Mporpammy yueOoHon aucuuriuabl B/1.08 buonorus.

(DOHI[ OLCHOYHBIX CPC€IACTB BKIKYACT KOHTPOJIBHBIC MaTCpuajibl I IIPOBEACHHA TCKYILICTO
KOHTPOJIA1 B (bopMe TECTOBBIX SaI[aHI/Iﬁ U UTOI'OBBIX TECTOB.

1.1. Ilepeyens (popMupyeMbIX KOMIIETEeHIU I
OcBoenue coxaepkanus ydeOHou mucruruimHbel bJI.08 buonorus oOecrieunBaeT IOCTHIKEHHE
CTYJICHTaMHU CJICTYIOINX KOMIIeTEeHIUii:

KoMnoHeHTHBII cocTaB KOMIIETEHIMIA
(HoMepa u3 nepeyHs)
Conep:kanue KOMIETEHIIUN HNmeer
3Haer YMmeer NPaKTHYECK
Wi ONBIT

Koxa
KOMIIE
TEeHIH

H

OK-1 Boi6upate crnocoObl pemieHus 3aaay
npodecCHOHANBHOW  JeSTEIbHOCTH
NPUMEHHUTEIHHO K  pa3IUYHBIM 31-4 ¥y1-31 -
KOHTEKCTaM.

OK-2 Hcnonp30BaTh COBpEMEHHBIE
Cpe/CTBa OUCKA, aHATH3a U
MHTEpIIpETaluy HH(pOpMaLUK, U
UH(POPMALIMOHHBIE TEXHOJIOTHH IS
BBINIOJIHECHUA 3a1a4
npohecCuOHATBHON NeSTENbHOCTH.

31-4 V1-31

OK-3 IInanupoBaTh U peaan30BbIBaTh
cobcTBeHHOE MPOHEeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
peIPUHUMATEIBCKYIO
NeSITeIbHOCTD B PO eCCHOHATbHON
chepe, UCTIOJIB30BATH 3HAHUSI TIO
(rHAHCOBON TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYalUsX.

31-4 V1-31

OK-4 D¢} dexTuBHO B3aUMOICHCTBOBATH U v1-31
paboTaTh B KOJUIEKTUBE 1 KOMaHJIE. 31-4 -

OK-7 CopeiicTBOBaThH COXPaHEHHUIO
OKpY>Karolen Cpensl,
pecypcocOepeKeHHUIO, MIPUMEHSATH
3HaHUS 00 W3MEHEHHWU KIIMMAaTa,
MIPUHIUIIBI OepexIINBOro
MPOU3BOJICTBA, 3¢ heKTHBHO
JIENUCTBOBATE B YpEe3BBIYANHBIX
CUTYaITUsX.

31-4 V1-31

1.2..lepeyeHn TPeOyeMOro KOMINOHEHTHOTO COCTABA KOMIETEHIHit
B pesynbrare ocBoeHUs y4eOHON NUCHUTUTHHBI O0YYaIOIIHIACS TOMKEH YMETh!
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- hopMHUPOBATH 3HAHUS O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOTO 3HAHUS; PYHKIIMOHAITBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX TPo0IieM;

-pacKpbIBaTh COJACP!KAHUE OCHOBOIOJIATAIONIUX OHOJIOTHYECKHX TEPMHHOB W TIOHSATHH: XKU3HB,
KJIeTKa, TKaHb, OpraH, OPTaHU3M, BU/I, TIOMYJIAIHMs, YKOCUCTEMa, OMOIIeHO3, Onocdepa; meTadboau3M (0OMeH
BEIIECTB M TPEBpALICHWE HHEPIUHU), ToMeocTa3 (caMoperyisnusi), OHMOCHHTE3 Oellka, CTPYKTypHas
OpraHu3anusi >KUBBIX CHUCTEM, IUCKPETHOCTb, CaMOPETYJISIus, CaMOBOCHPOM3BEICHUE(PEIPOAYKLINS),
HAaCJEACTBEHHOCTh, K3MEHYMUBOCTh, YHEPTO3aBUCUMOCTb, POCT U PAa3BUTHE, YPOBHEBAs OpPraHU3aIs;

-pacKpbIBaTh COJEp>KaHUE OCHOBOIIOJIATAIOMIMX OWOJIOTMYECKUX TEOPUH M THUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOLIMOHHOM, IPOUCXOKIAEHUS KU3HU U YEIIOBEKa,;

- packpbIBaTh OCHOBOIOJAraroume Onosornyeckue 3akoHbl U 3akoHomepHoctu (I'. Mennens, T.
Moprana, H.11. BaBunosa, 3. I'ekkens, @. Mrosiepa, K. bapa), rpanuiel uX NpuMEHUMOCTH K JKHUBBIM
CUCTEMaM;

- IPUMEHSTh OCHOBHBIC METOJIbI HAYYHOTO MMO3HAHUS, MCIIOIb3yeMbIX B OMOJIOTHH: HAOIIONCHUS U
OMMCAaHUs JKUBBIX CHCTEM, IPOIIECCOB U SBJICHHI;, OpraHW3allMl U MPOBEIEHUS OHOIOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBFDKCHUS THIIOTE3, BBISBICHHS 3aBUCHMOCTH MEXIY HCCIICTyeMBIMU BEIHMYMHAMH,
OOBSICHEHHS TOJYYCHHBIX pPE3yJIbTaToOB M (DOPMYNIHpPOBAHHS BBIBOJOB C HCIIOJIB30BAHUEM HAYUHBIX
MOHSATUH, TEOPUI U 3aKOHOB;

- BBIJICJISITH CYIECTBEHHBIC MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHHU3MOB, BHUJIOB, OMOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB U MPEBPAILEHUSI SHEPTUU B KIETKE, (DOTOCHHTE3a, MIACTHUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME103a, OTUIOAOTBOPEHHUS, Pa3BUTHS U Pa3MHOKEHUSI, MHIUBUIYAIbHOTO Pa3BUTH
opranu3ma (oHTOreHesa), OOpbObI 3a CYIIECTBOBaHHME, €CTECTBEHHOro o0TOOpa, BUA000pa30BaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHus, BIMSHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPOMOTEHHBIX
M3MEHEHUH B DJKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W TMPEBpallleHHE JHEPrHH B
ouocdepe;

- NPUMEHSTH MOJTYYCHHbIE 3HAHUS A1 OOBSCHEHUS OMOIIOTMYECKUX TMPOIIECCOB M SIBICHUM, AT
MPUHATHS MPAKTUUECKUX PEIICHU B TTOBCEAHEBHOMN KM3HU C IEIbI0 00ecTieueHHs] 6€30MacHOCTH CBOETO
3JI0pPOBbSl U 3/I0POBbS OKPYKAIOIIUX IFOJIEeH, COOMIOCHHS 3I0pOBOTO 00pasa >KM3HU, HOPM TPaMOTHOTO
MOBEJICHUS B OKPY KAIOIIEH MPUPOIHON cpefie; MOHUMaHUuEe HEOOXOIMMOCTH HCTIOIB30BaHUS TOCTUKEHUIN
COBPEMEHHOM OMONIOTUU ¥ OMOTEXHOJOTUH TSl palliOHAILHOTO MPUPOIOIOIb30BAHMUS;

- pemiaTh OMOJIOTMUECKHE 3aJ]a4H, COCTABIISATh T€HOTUITUYECKUE CXEMbI CKPEIIMBAHUS IS Pa3HBIX
TUTIOB HAClEOBAaHUS TMPHU3HAKOB y OPraHU3MOB, COCTABIATH CXEMbl MEPEHOCA BEIIECTB M JHEPTUU B
9KOocHcTeMax (1N MUTaHUs, TUIIEBbIE CETH);

-KPUTUYECKH  OIEHUBaTh WHGOpMALMI0O  OMOJOTHYECKOTO  COACpXkAaHMs,  BKIIOYAIOUIYIO
TICEBIOHAYYHbIE 3HAHHWS W3 PA3JIUYHBIX HMCTOYHUKOB (CpeIcTBa MacCOBOM HHQPOpPMAIUM, HAYYHO-
MOMYJISIpHBIE MaTepuaibl); WHTEPNPETHPOBATh ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEI0BaHUN B
Ouosoruu, MeAWIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh TJOOATBHBIE HSKOJOTUYECKHE MPOOJIEMBI
COBpEMEHHOCTH, (POPMHUPOBATH IO OTHOILIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

- Cco3JaBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIIEHWS HAa OCHOBE OHMOJOTHYECKOU
nH(OpPMAIIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHITUWHBIN anmapar OuoJIoTHH.

B pe3ynbrare ocBoeHUs y4eOHON AUCIUTIIMHBI 00yUYaIONIUIICS T0JKEH 3HATh!

- OCHOBHBIC OMOJIOTHYECKHE TEPMHUHBI M TIOHSATHUS. )KU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BH/I,
MOMYJISIIIHSL, YKOCUCTEMa, OMOIIeH03, Orocdepa; MerabonusM (0OMEH BEIIECTB U MPEBpAIlleHUE dHEPTUN),
roMeocTas (caMoperymsius), OnocuHTe3 0enka, CTpyKTypHasi OpraHu3alust >KUBbIX CUCTEM, TUCKPETHOCTD,
caMOpEeTyJIALHNS, CaMOBOCITPOU3BEAECHUE(PETIPOTYKIIHS), HACJIEICTBEHHOCTb, N3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OpraHU3aLIUs;

- co/IepyKaHle OCHOBOIOJAraroIuX OMOIIOTHYECKUX TEOPUH U THIIOTE3: KJIETOYHOH, XPOMOCOMHOM,
MYTalMOHHON, YBOJIIOLIMOHHON, MPOUCX0XKICHHUS KU3HH U YeJIOBEKa;

- OCHOBOIIOJIAralonue Ouosoruueckre 3akoHsl U 3akoHomepHoctu (I'. Mengens, T. Moprana, H.1.
Bagsunosa, D. I'ekkens, @. Mrosiepa, K. bapa), rpanuiisl ux IpUMEHUMOCTH K )KHBBIM CHCTEMAaM;

B pesynbpTaTe ocBoeHMS YI4€OHOM TUCIUIUTMHBI 00 yJarOIIMICS T0HKCH BJAANETh.



—buonornyeckumMu 3HAHUSAMH W YMEHHUSMHU, HEOOXOJMMBIMH B TOBCEAHEBHOW JKWU3HH, IS
OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JHUCIUIUIMH M JUCIHMILIMH MPO(ECCHOHAIBLHOTO IUKIA, IS
noJrydeHust 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOMIUX YrITyOJIEeHHOM OMOIOTUYECKON MOATOTOBKH;

—HaBbIKaMH TT03HABATEILHON, y4eOHO-HUCCIIEOBATEIILCKON M IIPOCKTHOM JIEATEIILHOCTH, HABBIKAMH
paspelieHust mpoodJsieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 33124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

—SI3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO W TOYHO H3JaraTh CBOK TOYKY 3pCHUS,
UCIIOJIb30BATh aJICKBATHBIE SI3BIKOBBIC CPECTBA;

—HaBBIKAMHM  TIO3HABATEIIBHOH pe(IeKCMHU KaK OCO3HAHUS COBEpIIACMBIX JCHCTBUU WU
MBICITUTEIIBHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, I'PAaHUI] CBOCTO 3HAHWS M HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEACTB IS UX JOCTHIKCHHS,

—METOJaMH JIOKA3aTeIbCTB U alNTOPUTMOB pPEIICHHS, YMEHHUE UX IPUMEHSATh, IPOBOIUTH
JI0Ka3aTeNIbHbIe PACCYKIACHUS B XO/I€ PELICHHUS 3a/1a4;

— 1.3. OTtansl popMupoOBaHUSI KOMIIETEHIHIT

Konkperusanus
KonTponupyemsle pazaensl (TeMBbI) YpoBeHb KOMIIeTeHIU (3HAHUS,
JACLIUTIIIUHBI YCBOCHUS YMeHHs, TPAKTHYECKUH
OIIBIT)

No i/t

OK-1 c(OpMUPOBAHHOCTh

OK-2 3HAHUU O MECTE U POJIU
OK-3 OHMOJIOTHH B CHCTEME
OK-4 Hay4YHOT'O 3HAHUSI;
(yHKIIMOHATIbHOM
TPaMOTHOCTH Y€JIOBEKa
JUTSL pEIIeHUS KU3HEHHBIX
Beenenne Xumuueckasi opranu3anus npobiieM

1. | xneTku c(hOopMUPOBAHHOCTH
YMEHHUS BBIJIETISITH
CYIIIECTBEHHBIC TPU3HAKU
BUPYCOB, KIJIETOK
MPOKApUOT U JYKAPHOT;
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
OpPTraHHU3MOB,

OK-2 c(OpMHPOBAHHOCTH

OK-3 YMEHUH co371aBaTh

OK-4 COOCTBEHHBIC
MMACbMEHHBIC U YCTHBIC
COOOIIEHUSs] HAa OCHOBE
OMOJIOTHYECKOM
uHpopMaluu 13
HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO UCTOJIb30BaTh
MTOHATUHHBIN anmnapar
OuoIoruH
c(hOpMUPOBAHHOCTH
YMEHUS BBIJICIISITH
0COOEHHOCTH  IPOIECCOB
2. oOMeHa  BEHIECTB U

Crpoenue u pyHkuuu kietku. O6MeH
BEIIECTB W MPEBpAIllCHUE YHEPTHH B
KJIETKE.




MIPEeBpPALCHUS] JHEPTUU B

KJIETKE, dorocuHTe3a,
IJIACTUYECKOTO u
JHEPreTHYECKOr0 OOMEHa,
XEMOCHHTE3a,
OK-1 c(hOopMUPOBAHHOCTH
OK-2 YMEHHUSI BBIJICISITh MUTO3a,
OK-3 Meii03a, OIUI0/IOTBOPEHMS,
. OK-4 Pa3BUTHS U Pa3MHOXKEHMUS,
Kvi3HEeHHBII UK KIETKU
UHAMBHUIYaIbHOTO
pa3BHUTHS opranm3ma
(oHTOTEHE3A),
OK-1 c(hOpMUPOBAHHOCTh
OK-2 YMEHHUS pacKpbIBaTh
OK-3 OCHOBOIIOJIAraroIue
OK-4 OMOJIOTMUECKHE 3aKOHBI U
3aKOHOMEPHOCTH T.
Pa3zmHoOXeHME OPraHnu3MOB. Menpenss, T. Moprana,
NunuBuyanbHOE pa3BUTHE OPraHU3Ma H.N. Basurnogna, 0.
I'ekkensa, @. Mrosnepa, K.
bapa), IPaHUIIBI ux
NPUMEHUMOCTH K JKHBBIM
CUCTEMaM;
OK-2 c(OpPMHPOBAHHOCTH
OK-3 YMEHUS pacKpbIBaTh
OK-4 coJiepyKaHue
OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKHX TEOpUd U
TUIIOTE3: KJICTOYHOMH,
XPOMOCOMHO1,
MYTalMOHHOM,
OCHOBBI yueHHS O HACJIEICTBEHHOCTH U IBOJTIOIIMOHHOM,
U3MEHUYUBOCTH TIPOUCXOXKIACHUS JKU3HHU U
YeNoBeKa;
YMEHHS peIIaTh
OHMOJIOTUYECKHE 3a/1a4H,
COCTaBJISITh
TeHOTUITUYECKHIE CXEMBI
CKPEIIUBAHUS JUTSI Pa3HBIX
TUTIOB HACTIEIOBAHUS
MIPU3HAKOB y OPTaHNU3MOB
OK-2 c(OpMHPOBAHHOCTH
OK-3 YMEHUS pacKpbIBaTh
OK-41 coJiepyKaHue
3aKOHOMEPHOCTH H3MEHINBOCTH. OCHOBBI
. OCHOBOIIOJIATAOIINX
CEJICKIINH PACTeHH, )KUBOTHBIX U .
MHKPOODraHH3MOB OMOJIOTUYECKUX TEOpUi u
TUIOTE3: KJIETOYHOM,
XPOMOCOMHO,
MYTallMIOHHOW,




9BOJIIOIIMOHHOM,

[TponcxosxaeHne 1 HadyaabHbIE STallbl
pa3BuTHs )KU3HU Ha 3emie. Mctopus
Pa3sBUTHSL SBOJIIOLIMOHHBIX UJEH

OK-2
OK-4

c(hOpMUPOBAHHOCTH
YMEHUS paCKPHIBAThH
coJiepKaHue
OCHOBOIIOJIATAIOIIHX
OMOJIOTUYECKUX TEOpHUil U
THITOTE3 MPOUCX 0K ICHHSI
Y pa3BUTHUS JKU3HHU HA
3emuiie

MI/IKPOBBOJ'II-OHI/IH U MAaKpO3BOJOIUSA

OK-2
OK-4

c(hOpMUPOBAHHOCTH
YMEHUS  BBIACHATH U
MIPUMEHSTh MOHSTHUS
00pBOBI 3a
CYIIECTBOBAHHE,
€CTeCTBEHHOTO  OTOODa,
BUJI000pa30BaHMUs,

AHTponorenes. YenoBeueckue pachl.

OK-2
OK-4

-c(hOpMHPOBAHHOCTH
yMEHUS pacKpbIBaTh
coJiepKaHue
OCHOBOITOJIAraroIIX
OMOJOrMYECKUX TEOpUd U
TUIIOTE3: TPOUCXOKICHHS
JKM3HH U 4EJIOBEKA;
npuoOpeTeHUE OIbITa
-IIPUMEHEHUST OCHOBHBIX
METOJIOB HAYYHOTO
TO3HAHMS, UCTIOB3YEMBbIX
B OMOJIOTMH: HAOIIOIEHUS
U OIMHCAHUS KUBBIX
CUCTEM, IIPOLIECCOB U
SBJICHUI; OpraHu3aluu U
MIPOBEICHUS
OHOJIOrTYECKOr0
JKCIIEPUMEHTA,
BBIJIBM)KEHUS TUIIOTE3,
BBISIBJIICHUS 3aBHCUMOCTHU
MEXy UCCIIETyeMbIMH
BEJIMUMHAMU, OOBSICHEHUS
TOJTYYEHHBIX PE3YJIHTATOB
1 (OPMYIIUPOBAHHUS
BBIBOJIOB C
HCII0Ib30BaHUEM
Hay4HBIX TOHATHUH,
TEOPHl ¥ 3aKOHOB

10.

DKOJIOTHsl — HayKa O
B3aMMOOTHOIICHHSIX OPTAaHU3MOB MEKIY
c000¥ 1 OKpYKaIoIIeH cpeaon

OK-2
OK-4
OK-7

MPUCTIOCOOJIEHHOCTH
OpraHu3MOB K  cpele
obuTanus, BIIUSTHUS
KOMIIOHEHTOB JKOCHCTEM,
AQHTPOIIOTEHHBIX
U3MEHEHHUN B
9KOCHCTEMAaX cBOCH




MECTHOCTH, KPYroBOpOTa
BEIICCTB W MpEBpaIleHue
sHeprum B 6nocdepe;
c(hOpMHUPOBAHHOCTb,
COCTABIISITH CXEMBI
MepPeHoca BEIIECTB U
SHEPIrUn
c(hOpMUPOBAHHOCTh
YMEHUS TIPUMEHSITh
MIOJIY9CHHBIC 3HAHUS JIJIS
0OBSICHEHHS
OMOJIOTUIECKIX
IPOIIECCOB U SIBJICHUH,
JUTSI TIPUHSITUS
NPaKTUYCCKUX PEIICHUI B
MTOBCEIHEBHOM KU3HU C
1ENIBI0 00ECIICUCHUS
0€301acCHOCTH CBOETO
3JI0POBBS U 37I0POBBSI
OKPYKaIOIIHX JIFOJICH,
coOJII0ACHUS 3/10POBOTO
o0pasa X13HH,

11.

buocdepa — rmobanpHas sxocucTeMa.
buocdepa u yenosex

OK-2
OK-4
OK-7

c(OPMHPOBAHHOCTH
YMEHHUSI IPUMEHSATh
IIOJIyYEHHBIE 3HAHUSA JUIS
00BsICHEHUS
OMOJOTUYECKHIX
MPOLIECCOB U SIBJICHHUIA,
JUISL IPUHATHUS
MPAKTUYECKUX PELICHUI
JUISL PELIeHUs TI00albHBIX
9KOJIOTMUYECKUX MPpoOIemM
YeJI0BEYECTBA, HOPM
IPaMOTHOI'O MTOBE/ICHHUS B
OKpPY’Karolle! IPUPOTHON
Cpene;

12.

buounnka

OK-2
OK-4
OK-7

MMOHUMaHUe
HEOOXOIMMOCTH
HCIIOJIb30BAHUS
NOCTHKEHUU
COBpPEMEHHOU OMOIIOTHUU U
OHMOTEXHOJIOTHI ISt
paIoHaIBLHOTO
MIPUPOJTIOTIOIB30BAHUS

2 TIOKA3ATEJHA, KPUTEPUA OIIEHKA KOMIIETEHIIUI

2.1. Ctpykrypa ¢oH/1a OLIEHOYHBIX CPECTB JIsl TEKYIIeil aTTecTaluu

Homep
KonTtponmpyemsie pa3aessl (TEMBbI) HanmMenoBanme
Ne i/t KOMIIETEHIIU
JUCITUTLIAHBI OIICHOYHOT'O CPEJICTBA
U3 MepeyHs




Brenenne Xumudeckasi opraHu3anus 1

1 KJIIETKU [IpoBepka KOHCIIEKTOB, ,
TECT

Crpoenue u ¢pyHkiun kietku. OOMeH 1 [IpoBepka KOHCIIEKTOB,

BEUICCTB U IIPEBPALICHUE JHEPTUHU B TECT

KJIETKE.
2
3 JKW3HEHHBIN LMK KIETKU 1 IIpoBepka KOHCIIEKTOB,
4 Pa3mHOXEHME OPraHU3MOB. 1

WMHuBHyalbHOE pa3BUTHE OpraHU3Ma IIpoBepKa KOHCIIEKTOB,
5 OCHOBBI yueHHs O HACJIEICTBEHHOCTU U 1

M3MEHUYUBOCTH [IpoBepka KOHCIEKTOB,

3aKOHOMEpHOCTH n3MeH4YnBOCTU.OCHOBHI | 1 IIpoBepka KOHCIIEKTOB,
6 CCJICKIINH PACTCHHIA, )KUBOTHBIX U

MUKPOOPTraHU3MOB

[TpoucxoxaeHue U HauyaabHbIE ATAIIbI 1 [IpoBepka KOHCIIEKTOB,
7 pa3BuTHs )Ku3HU Ha 3emie. Mctopus

pa3BUTHUS HBOJIIOLIMOHHBIX MIEH
8 MHuKpPO3BOIIOLNS U MAKPOIBOIIOLUS 1 [IpoBepka KOHCIIEKTOB,
9 AHTponoreses. YeaoBeueckue pachl. 1 [IpoBepKka KOHCIIEKTOB,

DKoJorus — Hayka o 1,2 [IpoBepka KOHCIIEKTOB,
10 | B3aMMOOTHOMICHHUSX OPTAHU3MOB MEXKITY TECT

co00i1 1 OKpyXaromieu cpenoit

buocdepa — rnodanpHas 1,2 [IpoBepka KOHCIIEKTOB,
11 | sxocucrema.buocdepa u yenaosek

buonuka 1,2 [IpoBepka KOHCIIEKTOB,

12

2.2. Iloka3aTe/in, KPpUTEPHH M IIKAJIA OLEHKH ¢()OPMHPOBAHHBIX KOMIIeTeHIHI

Kox 1 nauMeHoBaHue KOMIEeTEHIINI

CooTBeTcTBHE YPOBHEH OCBOCHMSI 3HAHUM, YMEHUH, OTIBITA
TUTAHUPYEMBIM pe3yibTaTaM 0O0y4eHHUs U KPUTEPHUSIM UX

OLICHUBAHUS
ITOPOrOBBIN 0a30BbIN MIPOJIBUHYTHIN
Onenka
Y 10BIETBOPUTEIBHO Xoporo OtnnuHO
OK-1. BriOuparh cnocoObl peneHus Tect
3a1a4 mpodheCcCHOHATBHON JAEATEIHHOCTH
l'IpI/IMeHI/ITeJ'IBHO K pa3J‘II/IqHLIM 5'6 6a.]-IHOB 7'8 6aJ'IJ'IOB 9'10 6aﬂHOB
KOHTEKCTaM. =
Hrorosbiii Tect

OK-2. Hcnonb3oBaTb  COBPEMEHHBIE
cpencTea HOHCKa, AHAII3A . 14-19 Gannos 20-27 6annoB 28-30 6amnoB
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MHTEpIIpETALNH uH(popMaluuy, u
WH()OPMALIMOHHBIE  TEXHOJOTHH IS
BBITIOJTHEHUS 3aJa4 MPOQPEeCCHOHATbHON
NeSITEIbHOCTH.

OK-3. IlnanupoBaTb U pEaATU30BbHIBATH
coOcTBeHHOEe  TpodeccoHalbHOE U

JMYHOCTHO® pasBuTHE,
HpPEeIIPUHUMATEIBCKYIO JIESITEIbHOCTh B
npoeccuOHATBLHON cepe,

HUCIIOJBb30BAaTh 3HAHHUA IIO (bHHaHCOBOﬁ
rpaMOTHOCTH B PA3JIMYHBIX JXU3HCHHBIX
CUTyallugX.

OK-4. DddexTuBHO B3aUMOIEHCTBOBATh
1 paboTaTh B KOJJICKTHBE U KOMaH]Ie.

OK-7. CopneiicTBOBaTh  COXPaHEHUIO
OKpYy>Karolen cpenbl,
pecypcocOepexeHuIo, MIPUMECHSTH
3HaHUsA 00  U3MEHCHHMM  KJIMMATa,
MIPUHITUIIBI OEPEKITMBOTIO TPOU3BOJICTBA,
3¢ HeKTHBHO JIeCTBOBATH B
YPE3BBIYANHBIX CUTYAILIHIX.

2.3.TunoBble KPUTEPHH OLEHKH c)OPMUPOBAHHOCTH KOMIETEHMIi

Onenka

Bbann

O06061menHas onenka 3Y0 (2-5 6a1710B)

«HGYI[OBJ'ICTBOpI/ITCJ'ILHO))

HYJIEBOI YPOBEHb

2 Oamia

oOyJaromuiicss He OBJa/Ie] OLIEHUBAEMOM KOMITETEHITUEH, He
pPacKpbIBaeT CYIIHOCTh MTOCTaBJICHHOU mpobieMbl. He ymeer
MPUMEHATH TEOPETUUECKUE 3HAHUS B PELIEHUU TPAKTUYECKON
CUTyalluu. I[OHyCKaCT olInOKH B IMIPpUHUMACMOM PCUICHUY, B
paboTe ¢ HOpMAaTUBHBIMH JOKYMEHTaMH, HEYBEPEHHO
000CHOBBIBAET MOJTYUYEHHBIE pe3yIbTaThl. MaTepuan uziaaraercs
HEJOTHYHO, OECCHCTEMHO, HEJJOCTATOYHO TPAMOTHO

((YHOBHGTBOPI/ITGJ'H)HO» -
HOpOFOBLIﬁ YPOBCHb

3 daia

oOyuaromuiicst ocBomi 60-69% orneHnBacMOl KOMIIECTCHIIHH,
MOKA3bIBACT YAOBJICTBOPUTEIIbHBIC 3HAHUS OCHOBHBIX BOIIPOCOB
IIPOrPaMMHOI0 Marepuaia, yMeHUs aHAIU3UPOBATh, 1€J1aTh
BBIBOJIbI B YCJIOBUSX KOHKPETHOH CHTYaIlMOHHOM 3a/1a4H.
W3znaraer pemienre mpo0IeMbl HEAOCTATOYHO MOJTHO,
HETOCJIE0BATENILHO, JOYCKAET HETOYHOCTH. 3aTPYAHSICTCS
JI0Ka3aTeIbHO 00OOCHOBHIBATH CBOU CYXKICHUSI.

«Xopomo -
0a30BbIif ypOBEHb

4 data

obyuaronuiicss ocBoun 70-89% onennBaeMoii KOMITIETCHIIHH,
yMeeT MPUMEHSTh TEOPETUICCKUE 3HAHUS M ITOJTYICHHBIH
MPAKTUYECKHIA OTIBIT B PEIICHUH MTPAKTUIECKON CUTYAIUU. Y METIO
paboTaeT ¢ HOpMAaTUBHBIMH JJOKYMEHTaMH. Y MEeT
apryMEHTHPOBATh CBOU BBIBOJIBI M IPUHUMATh CAMOCTOSITCIIBHBIC
peIIeHus, HO JIOMYCKaeT OTACIbHbIC HETOUHOCTH, KaK 110
COJIEPKaHUI0, TaK U TI0O YMEHHSIM, HaBBIKaM palOTHI C
HOPMAaTHBHO MPABOBOW IOKYMEHTAIIUECH.

«OTAgHOY -
MPOABUHYTHIA YPOBEHB

OaJu10B

obyuaronuiicss ocBomn 90-100% orneHrBaeMOil KOMIIETEHIIUH,
YMEET CBS3BIBATh TEOPHUIO C TIPAKTUKOM, TPUMEHSTH ITOJTYICHHBIH
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MIPAKTUYECKUI OIBIT, AHATU3UPOBATH, €1aTh BBIBOIBI,
IIPUHUMATh CAMOCTOATENIbHBIE PELICHUSI B KOHKPETHOM CUTYALUH,
BBICKA3bIBaTh 1 0OOCHOBBIBATH CBOM CYXJIE€HHUA. JleMOHCTpUpyeT
yMeHHUE BecTU Oecelbl, KOHCYIbTUPOBATh IPaXk/iaH, BHIXOIUTh U3
KOH(MIMKTHBIX cuTyanuii. Bnageetr HaBbikaMu paboThI €
HOPMAaTHUBHBIMU JOKYMEHTaMU. BiiazieeT nMCbMEHHOM U YCTHOM
KOMMYHUKAIMEH, JIOTHYECKUM U3JI0)KEHUEM OTBETA

3.TUITOBBIE 3AIAHUS UJIN UHBIE MATEPUAJIbI, HEOBXOJIUMBIE JIJISA ONEHKHU

3HAHWM, YMEHUHA, HABBIKOB U (WJIH) ONBITA JEATEJIBHOCTH,

XAPAKTEPHU3YIOIIUX ITAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUI B ITPOIIECCE

OCBOEHUA OBPA30OBATEJIBHOM ITPOT'PAMMBI

3.1. TecroBble 3agaHus

TemaTnueckuii Tect no Teme «CTpoeHune 1 PyHKIUM KJIETOK»

1 BapuanT

Yacts A

K KaKIAOMY 3aJaHUTO YaCTU A AaHO HECKOJIBKO OTBETOB, N3 KOTOPBIX TOJIBKO OAWH BepHBIfI.

Br16epuTe BepHBIii, 110 BallleMy MHEHHUIO, OTBET.

No Bomnpoc Kunrou
n/n
1 A1 Hayka, nzydaromiasi KJI€TKy Ha3bIBa€TCs
1) ®uzuonorueit 3) AHaromuen
2) Huronorueii 4)OMbpuonorueit
2 Kakoli yueHsli yBUEN KJIETKY ¢ TOMOIIbIO CBOETO MUKpOCKOMa?
1) M. lneiinen 3) P.T'yx
2) T. llIBarH 4)P. Bupxos
3 OnemeHTapHas OMOJIOrHYECKasi CUCTEMA, CIIOCOOHAst K CaMOOOHOBIIEHHIO, - 3TO
1) Knetounslii ueHTp 3) IoakoxHast >KupoBas KjieT4aTka
2) MpbIiedHoe BOJIOKHO cepAlia 4) TlpoBopsiias TKaHb pacTEHUs
4 A4 K npokaprnotraM OTHOCSITCS
1) Dnones 3)Kumieunas nanoyka
2) llaMnuHbOH 4) Undyzopus-tydenpka
5 OCHOBHBIM CBOWCTBOM IIa3MaTHYECKON MEMOpaHBbI SBIISIETCS
1) [TonHas mpoOHUITAEMOCTH 3) UzbuparenpHas MPOHUIIAEMOCTH
2)[lonHas HEMPOHUIIAEMOCTh 4) N36upatenpHas
MOJIYTIPOHHUIIAEMOCTb
6 Kaxoit Bu TpaHcropTa B KJIETKY HJET € 3aTpaToi SHEPruu
1) Juddy3us 3)[IunouuTo3
2) Ocmoc 4)TpaHCTIOPT MOHOB
7 BuyTpeHHs nonyXukas cpeia KIETKU - 3TO
1) Hykneommazma 3)lurockener
2) Baxyounb 4) Muromnnazma
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Ha xakom pucyHke n300pakeHa MUTOXOHIPHS

1) UmeeT BakyonHb ¢ KJIETOYHBIM COKOM
2) KneroyHasi CTeHKa OTCYTCTBYET

3) Crioco6 nuTaHus aBTOTPOPHBIN

4) NmMeet KIETOYHBIN LICHTP

5) Hmeet XJIOpOILIACTHI ¢ XJIOPOPUIIIOM
6) Crioco0 nmuTaHus reTepoTpopHbIi

9 | B pubocomax B OTJIMYHE OT JIU30COM MPOUCXOIUT 2
1) CunTe3 yriaeBoaoB 3) OkucieHue HyKJICHHOBBIX KUCIIOT
2) Cunre3 OeNKoB 4) CuHTe3 JUIU0B U YIJIEBOJIOB

10 | Kakoii opranoni mpUHUMAET y4acTUe B JCICHHUH KICTKU 4
1)[uTockener 4) KitleTouHbIi LIEHTP
2)llenTproian 5) Bakyoub

11 | T'anutonanbli HAOOP XPOMOCOM UMEIOT 4
1)’KupoBbie KIeTKH 3) KiteTku CIIFOHHBIX KeJie3 YelloBeKa
2) CriopaHruu JIMCTa 4) SlituexsieTku roay0si 1 BOPOObs

12 | B cocTaB XpOMOCOMBI BXOJIST 1
1) JTHK u 6emox 3) PHK u 6enox
2) JIHK u PHK 4) Benok u ATD

13 | I'maBHBIM CTPYKTYpPHBIM KOMIIOHEHTOM $Ipa SIBJISIETCS 1
1).Xpomocomsl 3)A npbiiku
2) Pubocompr 4)Hyxkneomnnazma

14 | I'puOHas kieTKa, Kak U KJeTKa OakTepuii 3
1)He umeer snepHoit 000104KkH 3)He umeer xsoporiacToB
2)IMeeT 0THOKJIETOYHOE CTPOCHUE Telia 4)ImeeT HEKIETOUHbIN MULIETUI
Yacts B

1 B1 YcranoBuTe COOTBETCTBHE MEXAY OCOOCHHOCTSAMU CTPOCHHUS, PyHKLIHEH 1 22121
OpPIraHOMJIOM KIIETKH
OcoOeHHOCTH CTPOCHHUS, PYHKITUN Opranoun
A) Paznuyaror MeMOpaHBbl IMIaIKKE U IIEPOXOBAThIE 1) Kommexc
T"onwxn
Bb)O0pa3yroT ceTh pa3BeTBICHHBIX KaHATIOB U MOJIOCTEN 2) OIIC
B) O6pa3yrot ymionieHHbIe HUCTEPHBI U BaKYOJIH
I') YuacTByeTt B cuHTE3€ OENKOB, )KUPOB
J1) ®opMupyIoT TM30COMBI

2 Bribepute Tpu BepHBIX OTBETA U3 IIECTH 346
B2 JlaiiTe XapakTepuCTUKY XJIOporuiacTaM?
1) Coctont u3 mnockux uucrepH  4)Conepxut csoro Mmonekyiny JITHK
2) UmeeT oqHOMEMOpPAaHHOECTPOCHHE 5) YuactBytoT B cunte3e ATD
3) Nmeet nBymMeMOpaHHOE CTPOEHUE 6) Ha rpanax pacnonaraercs
XJ10poduI

3 B3 Yem pacTtuTenbHas KI€TKa OTINYAETCS OT KUBOTHOM KIETKHU? 135
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Yacte C JlaiiTe cBOOOAHBIN pa3BEPHYTHIN OTBET HA BOIIPOC.

Kakoe 3nauenue st popMUpPOBAHUST HAYIHOTO MUPOBO33PEHUS KUMEJIO CO3/IaHUE KIIETOYHOM
Teopun’?

Karou.

Knerounass Teopuss — CBHJAETEIBCTBO TOTO, YTO pACTEHUS H JKHUBOTHBIC HMEIOT €IUHOE
npoucxoxaenue. Kierounas teopusi mociyxuwia OAHOM U3 MPEANOCHUIOK BOZHUKHOBEHUS TEOPUU
spositonuu Y. Jlapuna.

Kakas B3aumMocBs3b cymectByet Mexay JI1C, kommnekcom ["onbaxu u mm3ocomamu?

Kuirou

CuntesupoBannble Ha MemOpanax OIIC OGenku. Ilomucaxapuibl, KHUPBl TPAHCHOPTHPYIOTCS K
KOMILIEKCY [ 0JIb/12KH, KOHACHCUPYIOTCSI BHYTPU €0 CTPYKTYP U «YIIaKOBBIBAIOTCS» B BUJIE CEKpeTa,
TOTOBOTO K BBIICICHHUIO. 3/1€Ch k€ (DOPMUPYIOTCS M JIM30COMBI, y4aCTBYIOIIME BO BHYTPUKICTOYHOM
NUILEBAPEHUHU.

Kakoe npenmyIiecTBo 1aeT KJIETOYHOE CTPOEHHUE KUBBIM OpraHu3mMam?

Korou
Kaxxnas kieTka BHIIOTHSACT OTACIbHYIO (YHKIIUIO U TIPU MOBPEXKICHUU OJTHOM KIIETKU- JPYTUX 3TOT
MPOIIeCC HE 3aTparuBaeT U (QYHKIMOHUPOBAHUE KJIETOK HE MIPEKpaIIacTcs.

Haiigure ommOKky B pUBEIEHHOM TEKCTE. Y KaXUTE HOMEpPa MPEI0KEHH, B KOTOPBIX CAEIaHbI
OIIMOKH, UCTIPABbTE UX.

1. bakrepuu THHEHHUS OTHOCST K DYKAPUOTUYECKUM OpraHu3Mam. 2). OHU BBINOJIHSAIOT B MPUPOIE
CaHUTAPHYIO POJIb, T.K. MUHEPAIU3YIOT OPTAHMYECKUE BEIIECTB. 3). DTa rpyIma OakTepuil BCTymaeT
B CHUMOHMOTHUYECKYIO CBSI3b C KOPHSAMH HEKOTOpbIX pacTenuid. 4). K OakTepusM Takke OTHOCST
npocreiimux. 5). B OnaronpusTHBIX YCIOBUSIX OakTEpUM pPa3MHOXKAIOTCS MPSAMBIM J€JIEHUEM
KIICTKU.

Kirou

1) BakTepuu OTHOCSTCS K IPOKapUOTHYESCKUM Opranu3ma. 3) DTa rpynmna OakTepru He BCTYIaeT B
CUMOMOTHYECKYIO CBSI3b C KOPHSIMH HEKOTOPBIX PACTEHHUH, 9Ta CBOMCTBO XapaKTEPHO IS
KJIyOeHbKOBBIX (a30ThuKcHpyomux) 6akrepuid. 4) [IpocTeiinie opranu3Mbl OTHOCATCS K
OJTHOKJIETOYHBIM OpPTaHU3MaM.

2 BapuaHT
Yacts A
K kaxxnoMmy 3aaHuio 4acTu A 1TaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJUH
BEpHBI.

[MuTosorus — 3T0 HaykKa, U3yJaromast 3
1) TkaHeBbIi ypoBEeHb OpraHU3aIMH )KUBOI MaTepuu

2) OpraHn3MeHHbI YpOBEHb OpraHU3aluy )KUBOH MaTepuu
3) Kiterounslii ypoBEeHb OpTaHU3aIIMN KUBON MaTEPUU

4) MoueKymsIpHbIi YpOBEHb OpraHU3alK )KUBON MaTEPUH

Co3arensiMu KJIETOYHON TEOPHH SIBIISIFOTCS? 4
1)Y.dapBun u A. Yoiec 3)P. I'yk u H. I'pro

2)I'. Menaens u T. Moprau 4) T. llIann u M. lIneiinen
OneMeHTapHasi OMOJIOTHUYECKas CUCTeMa, 00JIaaroIasi ClIOCOOHOCTHIO 1
NOJJIEP’KUBATH TIOCTOSTHCTBO CBOETO XMMUYECKOTO COCTaBa, 3TO

1) MbI1ieuHO€ BOJIOKHO 3) l'opMOH MIUTOBUAHOM
KeJe3bl

2) Annapar ['onbmxu 4) MeXKJIeTOUHO€E BEIIECTBO

K sykapuoram oTHOCATCA 4
1) [luanoGakrepun 3) Kumeunas nanouka

2) KnybenbkoBbie OaKTEpUu 4) YenoBek pa3yMHBIN
[Tnasmaruaeckass MeMOpaHa COCTOUT U3 MOJIEKYII 2
1) Jlunuaos 3)JIlunugoB, 6€TKOB 1

YIJI€BOJIOB
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2) JlunnoB u 6€ITKOB 4)benkoB

TpaHCIIOPT B KIETKY TBEPABIX BEIIECTB HA3BIBACTCS
1) udbdysus 3)[IuHOUMTO3
2) @arouuTo3 4) Ocmoc

[{uTornasma BhINOJIHACT (PYHKIMH

1) OGecnieunBaet Typrop 3) YuacTByer B yaneHuu
BEIIIECTB

2) BeimonHseT 3aUTHYIO (GYHKIUIO 4) MecTo HaXxOX/EHUs OPraHOUI0B
KJIETKH

Ha kakoM pucyHKe H300paskeHa XJIOPOILIaCT

MUTOXOHAPHUH B KJIETKE BBITOIHAIOT ()YHKIIHIO

1) OxucneHust OpraHn4ecKuX BELIECTB 10 HEOPTaHUYECKUX

2)XpaHeHus U Iepeiadn HaCIeACTBEHHONW MH(POPMAaLIUU

3)TpancropTa OpraHUYECKUX U HEOPTaHUUYECKUX BEIIECTB

4)O0pa3oBaHMs OPTaHUICCKUX BEIIECTB U3 HEOPTAHUUYECKUX C UCTIOIB30BAHUEM
cBeTa

10

B nu3ocomax, B oTiiMume OT pubOCOM MPOUCXOIUT
1)CuHTe3 yriaeBoJoB 3)PaciieruieHue nuTaTeabHbIX BEIIECTB
2)Cunre3 0enKoB 4)CuHTE3 JIUMHJIOB U YTIIEBOIOB

11

OnrHakoBBIi HAOOP XPOMOCOM XapaKTepeH JUIs
1) KiteTok KOpHS IBETKOBOTO PACTEHHS

2) KopHeBBIX BOJIOCKOB

3) Knerok ¢orocunTe3upymomei TKaHu JI1cTa
4)'amer mMxa

12

MecTo coeTMHEHUST XPOMATH] B XpPOMOCOME Ha3bIBACTCS
1) LlenTpuons 3)Xpomatux
2)IlenTpomepa 4)Hyxneoun

13

S ApBILIKY y4acTBYIOT

1)B cunTese 6enkoB 3) B yaBoenuu xpomocom

2) B cuntese p-PHK 4) B xpaHeHuu U nepeaye HaClIeCTBEHHOM
uH(popMalun

14

OTnnune XKUBOTHOM KJIETKU OT PACTUTEIbHOM 3aKIIF0OUaETCs B
1)Hanmnuue kneTouHoi 0007I0YKH U3 TIEJUTIOJIO3BI

2)Hanuuue B uuToniazMe KJI€TOYHOIrO LIEHTpa

3)Hanuuwme rutacTu

4)Hanuuue BakyoseH, 3al0JHEHHBIX KJIETOUHBIM COKOM

Yactr B

YcTaHoBHUTE COOTBETCTBUE MEKIY OCOOCHHOCTSIMU CTPOECHHUS, PyHKIHEN 1
OpPraHOUJOM KIIETKU

OcobeHHOCTH CTPOCHMS, PYHKITUN Opranoun
A)CoIep HUT MUTMEHT XJIOPOPHILT 1) MuToxoHpust
b) OcymiecTBisieT SHEpreTHYECKU 0OMEH B KIIETKE 2) Xsoporiact

21211
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B) OcymectrisieT nporecc GoToCHHTE3a
I') Buytpennsis memOpana o0pasyeT CKIaIKH - KPUCTHI
1) OcHoBHas ¢yHKums — cuate3 ATO

Bribepure Tpu BepHBIX OTBETA U3 IIECTH 234
JlaiiTe XapaKTepUCTUKY KOMILIEKCY [ 0Ib1KH
1) CocTouT U3 ceTr KaHAJIOB U MOJIOCTEH

2) CocTOUT U3 IUCTEPH U ITy3bIPHKOB

3) Ob6pa3yroTcs JIM30COMBI

4)YdacTByeT B yIaKOBKE BEIIECTB

5) YuactByet B cunteze ATD

6) YyacTByeT B CHHTE3€¢ Oenka

Bribepure Tpu npusHaka npoKapruOTHUECKOW KIETKH? 236
1) Umeercs siapo

2) Knerouynasi cteHka npejcTaBieHa MypEeHnHOM UJIH TIEKTHHOM

3) HacnencTBeHHBII anmapar pacosiaraeTcsi B UTOIUIa3Me KICTKH
4) NmeeT KIE€TOUYHBIN LIEHTP

5) HNmeet xJ10poriacTsl ¢ XJopodusuiom

6) B miuToriazMe pacroyiararotcsi puo0oCoMBI

Yacts C
JlaiiTe cBOOOIHBIN pa3BEPHYTHIN OTBET HA BOMPOC.

[Ipoananu3upyiite pUCYHOK, HA KOTOPOM U300paKEHBI pa3IHUHBIC
sykapuoTrueckue kieTku. O uem Bam roBopuT npeiokeHHast B HeM
uHpopmanus?

Kirou.

Ha JaHHOM pI/ICYHKe I/1306pa)KCHI>I pa3J'II/I‘-IHI)I€ SYKapI/IOTI/I‘-IeCKI/Ie KJIETKM KaK OJHOKJICTOYHBIX, TaK
Y MHOTOKJIETOYHBIX PACTEHUW U KUBOTHBIX. TUIMHYHON KJIETKU B MPUPOJIE HE CYLIECTBYET, HO BCE
BYKapI/IOTI/I‘—IeCKI/Ie KIJIICTKH T'OMOJIOTHYHBbI, U y TBICAY paSJ'II/I'-IHI)IX TUIIOB KJIECTOK MOKHO BBIICIUTH
oOmrre yepThl cTpoeHus. Kaxas KieTka COCTOMT U3 Hepa3phIBHO CBSI3aHHBIX MEXAY COOON yacTeil:
I1a3MaTHYecKol MeMOpaHsbl, siipa ¥ IUTOIIa3Mbl C OPraHOUIaMHU.

OO61mas Macca METOXOHIPUI IO OTHOIICHHUIO K Macce KIETOK Pa3ITUYHBIX OPTraHOB KPBICHI
COCTABJISIET B TIOKETYTIOYHOM xKenese — 7,9%, B meuenu — 18,4%, B cepane — 35,8%. [louemy B
KJIETKAX 9TUX OPTraHOB Pa3IUYHOE COAECPKAHNE MUTOXOHAPUIA?

Kuarou

Pa3Hoe konM4ecTBO MHUTOXOHJPUM B KIETKaxX CBsA3aHO ¢ koynuecTBOM sHeprun AT®, kortopoe
3aTpayMBaeTCs Ha BBITIOJIHEHHE OpraHoM padoTel. Mcxons W3 aHanM3a JaHHBIX MOXKHO CHENaTh
BBIBOJI, 4TO OOJIbIIIasi pab0Ta BHITIOTHSIETCS CEPALIEM.

CpaBHHUTE MEX]Ty CO0O0I OJTHOKJIETOYHBI M MHOTOKJIETOUHBIN opraHu3M. KTo u3 HuX nMeer
MPEUMYIIIECTBO U B YEM OHO BBIpaXKaeTcsi?

Kurou
OHOKJIETOYHBI OpPraHW3M HCIOJHSAET Bce (YHKIWH, TMPHUCYIIUE MEIOMY opraHu3my. [loatomy
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THOHET KIJIETKAa-THOHET BeCh OPraHu3M. Y MHOTOKJICTOYHOTO OPraHU3Ma KJICTKH CIIEeIHATH3UPOBAHbBI
10 CBOMM (YHKIIMSIM M THOEJH KJIIETKH HE BBI3BIBAET IMOEIIH 1EJIOT0 OpraHnu3Ma.

HaiinuTe ommOKY B IPUBEICHHOM TEKCTE. Y KOKUTE HOMEPA NMPEJIOKEHHH, B KOTOPBIX ClICITaHbI
OLIMOKH, UCTIPABbTE UX.

1) Bce GakTepun 1mo croco0y MUTaHMs SBISIOTCS rereporpodaMu. 2) A30TPUKCHPYIONTUE OaKTEPUH
00ecreYnBar0T THUEHUE MEPTBBIX OPraHMYECKUX BellecTB B mouse. 3) K rpymme azotdukcatopos
OTHOCST KIIYOCHBKOBBIX OakTepuii. 4)bo00BBIC pacTeHUs 3a CYET MOCTYMAIONINX B HX KIETKY
CBSI3aHHOTO a30Ta CUHTE3UPYIOT Oesok. 5) ['pymma canpoTpodHbIX OaKTepUid UCTIOIB3YIOT IS
METa00IM3Ma SHEPTHIO OT OKUCIICHUS] HEOPTaHUYECKUX COCIMHEHHM, TIOCTYNAIOIINX B KICTKH U3
Cpenpl.

Kirou

1). JIns GaxTepuil XxapakTepHbl HE TOJIBKO reTepoTpOoHBINA, HO aBTOTPO]HBIN CrIOCOOBI MUTAHUU. 2)
A3zotdukcupyronme 6aKTepuu ABISIOTCI cuMOMOHTaMH. 5) CanpoTpodHbie OaKTEPUH SBISIIOTCS
rerepoTpodamu, a He aBTOTPOPaMu.

3.2. UToroBoe TecTUpOBaHHUE
Yacte 1(3amanus Al —A10) Bapuanr 1.

Bomnpoc Kurou

A 1. Ilpu napTeHorene3e OpraHu3M pa3BUBACTCS U3: 2
1. 3UrOTHI

2. HEOIUI0/IOTBOPEHHOU SIMIIEKJICTKU
3. COMaTHYECKON KIIETKH

4. BereTaTUBHOM KJICTKH

. OOpa3oBaHue U3 OJTHON MATEPUHCKOM KJIETKU YETHIPEX KIIETOK C TaIIONIHBIM 2
HAaOOPOM XPOMOCOM XapaKTEpHO IS MpoIliecca:
1. muTo32

2. Meiio3a

3. npoOneHus

4. OII0OTBOPEHHUS

. Opranusmbl, KOTOPBIM JIJII HOPMAJIBHOU JESTETFHOCTH HEOOXOIUMO HAIUUNE 1
KHCTIOpOJIa B CpeJie OOMTaHMUsI, HA3bIBAIOT:
1. aspobamu

2. aHaspobamu

3. rereporpodamu

4. aBToTpohamu

XpomaTuasl — 3TO: 1
1. 1Be CyOBETMHHIIBI XPOMOCOMBI JEIIAIIeHCs KISTKH
2. y4aCTKH XPOMOCOMBI B HEAESAIIEHCS KIETKE

3. xonbuessle MoaeKybl JJHK

4. nBe uenu oxHou MoJekybl JIHK

Konptoramus XxpoMocoM xapakTepHa JUIs Ipolecca 4
l.omnooTBOpEeHUS

2. mpodasza BTOpOro JesieHus Meio3a
3. MHTO3

4. npoda3za nepBoro aeaeHus Meiiosa

IIpu ckpemmBaHuy reTePO3UTrOTHl C TOMO3UTOTOM J10JISI TOMO3UTOT B IOTOMCTBE 3
COCTaBUT
1.0%

2. 25%
3. 50%
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4.100%

MyTanuoHHasi U3MEHYHBOCTb, B OTIIMYUE OT MOAU(DUKAMOHHOMN:
1. HOCUT OOpaTUMBII XapakTep

2. mepenaeTcs 1o HacleACTBY

3. HOCUT MacCOBBIH XapakTep

4. He CBsA3aHA C U3MEHEHUSIMU XPOMOCOM.

I'te pacnosioKeHbI XJIOPOILIACTHI B KJIETKAaX XBOH €U
1.B siape

2. B KJICTOYHOH CTECHKE

3. B UTOILIa3MeE

4. B BaKyoJIsSIX

. Kakas u3aMeHunBOCTh 00€CTIeYrBAaET IBOIONHIO OPTaHU3MOB
1. Mo UKAIIMOHHAS, TPYIIIOBAs

2. BO3pacTHas

3. reHOTUIIMYECKAs, UHAUBUyaTbHAS

4. reorpaduueckas

10

['puOBI omsiTa, MUTAIONIMECS MEPTBBIMU OPTaHHYECKUMH OCTATKaMU ITHEH,
MOBAJICHHBIX JICPEBHEB, OTHOCATCS K TPYIIIEe

1. carporpodoB

2. mapa3uToB

3. aBTOoTpOhOB

4. cMMOMOHTOB

Yactp 2. B 3amannsax Bl — B2 BeiOepute Tpu BEpHBIX OTBETA M3 MIECTH.

CXO0CTBO KJIETOK JKMBOTHBIX M OaKTEPUl COCTOUT B TOM, YTO OHU UMEIOT
1. OdopmnenHoe sapo

2. Huronnazmy

3. MutoxoHipuu

4. IInazmMaTudeckyro MeMOpany

5. I'mukokanukc

6. Pubocompr

246

Uewm 3uroTa OTIMYAETCS OT TAMETHI

. COJICPXKHUT ABOHHON HAOOp XpOMOCOM

. COACPKUT OJIMHAPHBIA HAOOP XpOMOCOM

. 00pa3zyercs B pe3ylbTare OII0I0TBOPEHUS

. 00pazyercs myTéM Meiio3a

. SIBJISIETCS IEPBOM KJIETKOM HOBOT'O OpraHu3Ma

. IPEACTABIISIET CHEIMATN3NPOBAHHYIO KJIETKY JJIs IOJIOBOTO PA3MHOKEHUS

AN DN B WN =

135

B 3aganne B3 ycTaHoBHTE COOTBETCTBHE MEXKAY OpraHM3MaMu U HANpPaBICHUSMU
IBOJTFOIIHH
Opranusmel Hampasnenus sBononmu
1. Crpayc amy A) OGuonornyeckuii
nporpecc
2. Cepas kpbica b) 6uonornueckuit
perpecc
JloMoBast MbIIIIb
Cunesenensie (ITMaHOOAKTEPUN)
Open 6epkyT
Yccypuiickuii TUTP

ook w

A234
b1,5,6

YcTraHOBUTE XPOHOJIOTHYECKYIO MTOCIIEI0OBATEILHOCTh aHTPOIIOTeHEe3a
1. Yenoek ymenbrit 2. YenoBek mpsAMOXOASAIIUN 3. JIpuonurex
4 Heanpgeprasnen 5. Kpomanbownert.

OtBet: 31245
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Yactp 3(C1-C2)

B uém nposiBisieTcs CX0ICTBO U pa3jandyue MUTO3a U Meio3a

Kurou.

Muto3 Meiios

1 nenenue 2 nelneHus

OO0pa3yroTcs KIETKH HJICHTHYHbBIE OO0pa3yroTcs TeHETHYECKU

POAUTENBCKON Pa3HOPOJIHBIE KIETKH

JurioniHbIe KIIETKU lManonaHbie KIETKU

Henpsamoe nenenue PenyknmonHoe nenexue

OcHoBa 6eC0JIOT0 Pa3MHOKEHUS OcHoBa 00pa3oBaHMs MOJIOBBIX KJIETOK
B 4ém cX0JICTBO M OTJIMYKE MPOKAPUOTUYECKON U SYKAPUOTHUYECKOMN KIIETOK.

Kiiou.

[IpokapuoTryeckas KjieTka DyKapuOTHYeCKas KJIeTKa

Her sapa Ectb siapo

Konsuenas JJTHK JIuneinas JJHK

Her MeMOpaHHBIX OpraHoOMI0B Ectbs MeMOpaHHBIC OPTaHOUTbI

Het uutockenera EcTph nuTockener

JleneHue - aMHuTO3 Jlenenue — MUTO3, MEHO03

Yactp 1(3ananus Al —A11) Bapuanr 2.

Cpenu nepedrciaeHHbIX IPUMEPOB apoMOop(hO30M SIBISIETCS

1. [Tnockast popma Tena y ckara

2. [ToKpOBUTEIHCTBEHHASI OKPACKA Y Ky3HEUHKA

3. YeTslpexkaMepHOE cepAle y NTHIL

4. Penyxkius nuineBapuTeIbHON CHCTEMBI y TApAa3UTHYECKUX YepBEi

buonoruydeckas 3Bomonus — 3TO IpoLEce

1. WHauBHyalbHOTO Pa3BUTHSI OpraHu3Ma

HcTopuyeckoro pa3BUTHsI OPraHUYECKOro MUpa

OMOpPHOHAIBHOTO Pa3BUTHS OPraHU3Ma

VYiydiieHus ¥ co3/jaHus HOBBIX COPTOB PACTEHUH M MOPOJT )KUBOTHBIX

o

B orBer Ha YBCINMYCHUEC YUCIICHHOCTH MMOIMYJISIIWUH KCPTB B IMOMYJIAIIUN XUIITHUKOB

HIPOUCXOJIUT
1. VYBenn4eHne ynciia HOBOPOKIEHHBIX 0co0ei
2 YMeHbIIIEHHE YHUCIIa MOJI0BO3PEIBIX 0c0o0ei
3. VYBe/In4YeHne ynciia >keHCKUX 0cooei

4 YMeHbIIeHHEe YKciia MyXCKUX ocoOeit

K MMPpUYIUHaM 3KOJOTHUYICCKOI'0 KpU3nuca B COBPCMCHHYTIO 3IIOXY HE OTHOCUTCH

1. PanmonansHO€ IPUPOAOTIONH30BAHNE

2. CTpouTenbCTBO IIOTUH Ha peKax

3. CenbCKOX03iCTBEHHAS IeATEIIHHOCTE UeI0BEKa
4, [IpompbllieHHas! AESTENBHOCTD YEI0BEKa

OmnpeneneHHbIit HAOOP XPOMOCOM Y 0c00€i OJTHOTO BUA CYUTAIOT KPUTEPUEM
1. Du3noIOrNYecKuM

2 Mopdonoruueckum

3. I'eneTnueckum

4 buoxumuueckum
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6 OT60p 0co0el C YKIOHSIOIHUMHUCS OT CPEIHEN BEIMUMHBI IPU3HAKAMU HA3bIBAIOT 1
1. JIBYOKyIIAM
2. MeToanuecKum
3. Ctabunu3upyronmm
4 MaccoBbiM
7 OCHOBY €CTECTBEHHOT'O 0TOOpa COCTaBISET 1
1. MyTauroHHBIN Mpolecc
2. BunoobpazoBanue
3. buonornueckuii nporpecc
4. OTtHocuTeNbHAS MPUCTIOCOOICHHOCTh
8 Ha kakoM 3Tane 3BOJIIOIIMY YeI0BEKA BEAYLIYIO POJIb UI'PAIU COLIMAIIbHBIE 4
(bakTopsI
1. JpeBHENIINX JIIO1eH
2. JIpeBHUX JItO/ICH
3. Heannepranbien
4 KpomanboH1ieB
9 BunoBas crpykTypa 6uoreoreHosa jgeca XapakTepu3yeTcst 4
1. SIpyCHBIM PacCIONOKEHHEM YKUBOTHBIX
2. YucaoM 3KOI0rHYECKUX HUIIT
3. PacnpenenennemM opraHM3MOB B TOPU30HTAX Jieca
4, MHoroo6pa3uemM 0OUTAIOIIMX B HEM OPraHU3MOB
10 | buoreoneHo3 CYMTAIOT OTKPHITOM CHCTEMOM, TaK KaK B HEM ITOCTOSIHHO IMMPOUCXOIUT | 3
1. IIputok sHEprun
2 Camoperynsus
3. Kpyrosopor Bemects
4 Bbopn0a 3a cymecTBoBaHue.
Yacts 2. B 3ananusax B1 — B2 BeiOepute Tpu BEpHBIX OTBETA U3 IIECTH.
1 K ¢akropam 3BOIOLIUU OTHOCAT 246
1. Kpoccunrosep
2. MyTannoHHbI! Ipo1ece
3. MoupukaoHHY0 U3MEHUYUBOCTh
4, N3omaumro
5. MHuoroo6pasue BHI0B
6. EcrecTBennslii 0TOOD
2 Camoperynsanus B 9KOCUCTEME Tairy MPOSIBIISAETCS B TOM, UTO 246
1. UHCIeHHOCTD IEPEBHEB COKPAIIACTCS B PE3YIBTATE JISCHOTO TIOXKapa
2. Bousiku orpaHn4MBaOT pOCT YHCICHHOCTH KaOaHOB
3. MaccoBoe pa3MHOKEHHE KOPOEOB MPUBOJIUT K THOCIH JIEPEBHEB
4. YucneHHOCTh O6€I0K 3aBUCUT OT YpOsKasi CEMSIH el
5. [Momynsiust KaOaHOB MOHOCTHIO YHUUYTOKAETCS BOJIKAMH
6. CoBBI M TUCHILIBI OTPAHUYUBAIOT POCT YUCICHHOCTH MBIIIEH
3 Y CcTaHOBHUTE COOTBETCTBUE MEXKY ITPU3HAKAMU 0TOOpA U €ro BHJIAMH A 4,5,6
[Tpusnaku orbopa Bun ot6opa b1,2,3
1. CoxpanseT 0co0eil ¢ TOJIE3HBIMH B JAHHBIX YCIOBUSIX MPU3HAKAMU
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2.

No ko

A)ecTecTBEHHBIM

HpI/IBO,I[I/IT K CO3JaHHIO HOBBIX ITOPOA )KUBOTHBIX U COPTOB paCTeHI/Iﬁ

HMCKYCCTBEHHBII
CriocoOCTBYET CO3/1aHHUI0 OPTaHU3MOB C HY)KHBIMU Y€JIOBEKY U3MEHEHUSIMU

b)

HpOHBJ'ISICTCH BHYTPH IIOIMYJIAIHMHU U MCXKAY IMOMYJIAOUAMU OAHOI'O BUaa

JlelicTByeT B IPUPOAE MUIUTUOHBI JIET

ITpuBoauT K 0Opa30BaHUIO HOBBIX BUJIOB
IIpoBoauTCS YEIOBEKOM

4 VY cTaHOBUTE MOCIIEA0BATEIBHOCTh OOBEKTOB B IMACTOUIIHOM MUIIEBOU 1EMHU

Otset: 51324

1. Tnua 2. [Tayx 3.b0oXbs KOPOBKa 4I'pau  S5.Jluctes
pacTeHui
Yacts C

1 YucIeHHOCTh HOHy.]'ISII.[PIfI OKYHGI‘/'I B PCKE COKPAIIACTCA B PE3YJIbTATC 3arpsA3HCHUSA BOJAbI CTOUYHBIMU
BOAaMH, YMCHBIICHUS YHMCICHHOCTU PACTUTCIIBHOAAHBIX pI)I6, YMCHBUICHUSA COACPKAHUA KUCIIOPOaa
B BOAC sumon. Kakue I'PpYIIIbI SKOJIOTUYCCKUX (1)aKTOpOB NpCcaACTaBJICHLI B TaHHOM nepequ?

Kuarou.

AHTpOTIOTeHHBIE, OMOTHYECKHE, A0MOTHIECKUE

2 Uem npupogHasi 5KOCUCTEMA OTJIMYAETCS OT arpO’IKOCUCTEMBI?

Kiarou.

1.0160p mpoBOAMT MpUpPOIA

2.3aMKHYTBIN KPYrOBOPOT BELIECTB
3.MHuoroo0pa3ue Bua0B
4. VICTOYHUK DHEPTUU — COJTHIIE

4 METOIUWYECKHE MATEPHUAJIbI, ONPEAEJIAOIIAE MMPOOEAYPbI OHEHUBAHUA
3HAHUU, YMEHUU U HABBIKOB U (MJIN) ONIBITA JEATEJBHOCTMU,
XAPAKTEPU3YIOIINUX ITANIBI ®OPMUPOBAHUA KOMIIETEHIIUA

4.1. MeToauuecKkue P€KOMEHIANHA 110 OHCHUBAHUIO C(l)OpMP[pOBaHHOCTI/I KOMIIEeTEeHIIHii o

Tpe6yeMBIX KOMIIETEHITUM B OLICHOYHOM JIMCTE.

pe3yJIbTaTaM NMPOMEKYTOYHOM aTTeCTAUH
IIpu nmposenennu nudepeHIMPOBAaHHOIO 3a4éTa IMpernoaaBaTellb OLEHUBAaET CHOPMUPOBAHHOCTD

OueHoYHBbIH JIUCT CPOPMHUPOBAHHOCTH KOMIIETEHIHI

Kon Ounenka ¢popMHUPOBAHHOCTH KOMIIETEHIMH (4AaCTH

KOMIIe- Hassanne KOMIIETEHI[MM), OTHOCUMBIX K JMCUHMILJIMHE

TEHIHHU KOMIETEHIIH HeynosJjiers. YaoBJieTB. Xopowo OtanvHo

OK 01 Bri6upats ciocoObr | OrieHka Ouenka Ouenka Ouenka
pelieHns 3a1aq «HEYAOBIETBOP | «YIOBJIETBOPH | «XOPOIIO» «OTJIINYHOY
npodeccuoHaNbHOM | UTEIBHO» TEIBHO» BBICTABJIIETC | BBICTABIISIETCS
NeSITeNIbHOCTH BBICTABIISIETCS BBICTABIIIETCS | S CTYACHTY, | CTYIEHTY,
MPUMEHHUTEIBHO K CTYIEHTY, CTYIEHTY, OoOHapyXHBII | OOHAPYKUBIIEM
pa3IMYHbIM KOTOpBI HE OoOHapyXHBIIE | €My IIOJIHOE | y BCECTOPOHHEE
KOHTEKCTaM. 3HaeT OoJbIIeH | My 3HAHHE 3HAHUE CUCTEMATUYECKO
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OK 02

Hcnonb3oBars
COBpEMEHHBIC
CpeICTBA IMOUCKA,
aHanm3a u
WUHTEPIpPETAINN
nHpopManuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHaTbLHOMI
NESTEIILHOCTH.

OK 03

[InanupoBath 1
peann30BBIBATH
coOCTBEHHOE
npoeCCUOHATBLHOE
Y JINYHOCTHOE
pas3BuUTHE,
MPEIIPUHIMATEIbCK
VIO IESITeTLHOCTD B
npodeccnoHaTBEHOMI
chepe,
WCTIOJH30BATh
3HAHHS TI0
¢duHaHCOBOH
IPaMOTHOCTH B
pa3IUnYHBIX
’KU3HEHHBIX
CHUTYaIHSIX.

OK 04

D¢ dexTuBHO
B3alMO/IEVICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaH/1e

OK 07

ConeiicTBOBaThH
COXpaHEHHIO

OKpY Karollen
cpensl,
pecypcocOepexeHn
10, TPAUMEHSITh
3HAHUS 00
W3MEHECHUHN
KJTUMata, IPUHIIHIIBI
OCpEKITUBOTO

qacTu
OCHOBHOTO
COJIepKaHus
yueOHOM
IPOrpPaMMbI
JUCIUTIAHBI,
JIOITyCKaeT
rpyObIe OIIMOKH
B
dbopMyITupoBKax
OCHOBHBIX
MOHSTUMN
JTUCIUTUIMHBI U
HE yMeeT
UCIOJIb30BaTh
MOJTy4YeHHBIE
3HAHUS IPU
pelIeHun
THUTIOBBIX
MIPAKTUICCKIX
3ajay.

OCHOBHOI'O
yueOHo-
IPOrPaMMHOTO
Marepuaia B
00BeMe,
HE00XO0aMOM
ISt
nalpHenIen
y4eObl 1
MPEACTOSILEH
paboThI MO
npodeccum,
CITpaBJISIONIEM
yesic
BBIIIOJTHCHHEM
3aJlaHuH,
peyCMOTPEH
HBIX
IIPOrpamMMOon,
CTyJICHTaM,
0018 1aF0ITIM
HE00OXOAUMBIM
Y 3HAHUSIMU,
HO
JOTTYCTUBIINM
HETOYHOCTH B
OTBETE Ha
3a4€Te npu
HUTOTOBBIX
3aJlaHHI

yueOHo-
MIPOTrPaMMHO
ro
Marepuaa,
YCTIEIIHO
BBIIIOJIHUBIIIE
My
PEeayCMOTpE
HHBIE
IpOrpaMMon
3aJ1a4H,
YCBOUBILIEMY
OCHOBHYIO
PEKOMEHI0Ba
HHYIO
JaUTEpaTypy,
[TOKa3aBIlIEM
y
CHCTEMAaTU4e
CKHMH
XapaxkTep
3HAHWH 110
JUCIIUILINHE
u
CIIOCOOHOMY
K UX
CaMOCTOSITEII
BHOMY
MIOTIOJTHECHHIO
u
OOHOBJICHUIO
B XOJI¢
JanbpHeHmen
npodeccruona
JIBHOM
JEeITEITBHOCT
"

€ 3HaAHUE
y4ueOHo-
POrPaMMHOTO
MaTepuaia,
yMEHHE
¢BOOOIHO
BBITNOJIHATH
MPaKTHYECKHE
3a/1aHus,
OCBOUBIIIEMY
OCHOBHYIO
JTUTEpaTypy u
3HAKOMOMY C
JIOTIOTHUTEIHHO
1 TUTEepaTypou,
PEKOMEHI0BaHH
Ol mporpaMmon,
CTYJCHTaM,
YCBOMBIIIUM
B3aMMOCBSI3b
OCHOBHBIX
MTOHATUI
JTUCIUTIMHBL B
UX 3HAUCHUU
TUIS
npuoOpeTaeMoit
npodeccun,
MIPOSIBUBIIIEMY
TBOPYECKHE
CIOCOOHOCTH B
MOHUMAaHUU U
UCTIONIb30BaHUU
yueOHo-
MIPOrPAMMHOTO
Marepuaia
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IIPOU3BOJICTBA,
3¢ PEeKTUBHO
JIEHCTBOBATH B
YpE3BBIYANHBIX
CUTyalUsIX.

B uenoM no guctuminge
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