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1.0BIIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI JTUCITATLIIMHBI

BHOJIOIrus
1.1 MecTo AUCHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOIl IPOrpaMMBbl:
VYuebHas AUCLUIUIMHA «buonorus» SABJISETCA o0s13aTeNbHON YaCThIO

00111€00pa30BaTENBHOrO UKJIA OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI 10
CIIELIMAIBHOCTH o CIIELINATILHOCTHU 09.02.07 NudopmarnmonHsie CUCTEMBI u
[IPOrPaMMHUPOBAHHUE.

PabGouas mporpamma AMCHUIUIMHBI pa3padorana B coorBercTBUU ¢ DPI'OC cpemnero
obmero o6pazoBanus ¢ yuerom @I'OC CIIO no cnenumansHocTH 09.02.07 UHpOpManmoHHbIe
CUCTEMBI U IPOTPAaMMHPOBAHHE.

Jucunmmna Hanpasinera Ha popmupoBanue OK mo crnenuanbHOCTH:

Koo Haumenosanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupath  cmocoObl  pemieHus  3a7ad  NPO(QECCHOHAIBHON  JIEATENbHOCTH
IMPUMCHUTCJILHO K Pa3JIMYHbIM KOHTCKCTaM
0OK-02 Hcnonb3oBaTh COBpEMEHHBIE CpPEACTBA IOWCKA, AaHaldu3a M HHTEPIpPETaLUU

uapopmaiu ¥ MHPOPMALMOHHBIE TEXHOJOTHH U  BBIMOJHEHHS  3a1a4
po(heCCUOHATIBHOM EATEIbHOCTH

OK-04 DdhHexTHBHO B3aUMOICHCTBOBATL H pabOTATh B KOJUIEKTHBE M KOMAaH/IE

OK-07 CopeiicTBOBaTh COXpPaHEHUIO OKPYIKAIOIIEH CpeJlbl, peCypcocOepekeHNI0, IPUMEHSITh
3HaHUA 00 U3MCHCHUU KiuMara, IIPUHIHAIILI 6€p€)KJ'H/IBOFO IMpoOU3BO/JCTBA,
9 dEKTUBHO JICHCTBOBATH B YPE3BbIUANHBIX CHTYaIUIX

1.2. Ileau U UIAHMpPYeMble Pe3yJbTAThl 0CBOCHUS AMCHUIINHBI:

Heab: dopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(PYHKIIMOHATBHON
OpTaHM3aIH KUBBIX CHCTEM PA3HOTO PaHra KaK OCHOBBI MPUHSATHS PEIICHUH B OTHOIICHUU
00BEKTOB )KMBOW MPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOpa3Hsl B OCOOEHHOCTEH KUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHHW3aIlid, 3aKOHOMEPHOCTEH MpPOTEKaHHWS OWOJIOTHYECKUX IPOIECCOB H
SABIIEHUN B OKpYXKalolllel cpeae, IENOCTHOW HayyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEIENSITh KUBbIE OOBEKTHI B MIPHUPOJIEC; IPOBOJUTH HAOMIOACHUS 32
OKOCHCTEMaMH  JUIsl  BBISIBJICHUS ~ ©CTECTBEHHBIX WM AHTPOIOTCHHBIX  HM3MCHCHHIA,
WHTEPIPETUPOBATH PE3YIbTAaThl HAOTIOACHUIH,

3) chopMUPOBATH HABBIKH MPOBEACHHS MPOCTEUIIIIX OMOJIOTHISCKIX YKCIICPUMEHTAITBHBIX
UCCIICIOBAaHU C COOJNIOZCHHEM TMpaBWJI 0e30macHOro oOpaimieHuss ¢ OO0beKTaMH |
00opyI0BaHUEM;

4) pa3BUTh YMEHHS UCHOIB30BaTh HMHPOPMAIIO OHOJOTHYECKOTO XapakTrepa Wu3
Pa3TMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH IOCIEACTBUS CBOCU MAESITENHLHOCTH IIO
OTHOIIICHUIO K OKPYKAIOIIEH cpejie, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH M COOIOJATH
Mepbl TPOUIAKTUKY 3a00I€BaHUH.

6) cdhopmupoBaTh NOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUN OHOJOTHYECKOW HAyKd U
TEXHOJIOTHI B MPAKTHUYECKOH JEATEIbHOCTH YEJIOBEKAa, Pa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyemblie pe3yJbTAaThbl OCBOEHHUsI 001Ie00Pa30BATENbHOI JUCHUILUINHBI B
coorBercTBMU ¢ PI'OC COO
O0mue (TMYHOCTHBIE M MeTaNpeAMeTHbIE) pe3yJbTaThl 00y4YeHMs :

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTD K TPYZly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0TI00ue;

- TOTOBHOCTh K AKTHUBHOHM JESATEIbHOCTH TEXHOJIOI'MYECKOM M COLMAJIbHOM HAIpPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
NeSITebHOCTD;

- HHTEPEC K Pa3InYHbIM chepaM npodecCuOHaTbHOMN 1eATeIbHOCTH,

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUSAMM:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOATEJIbHO (OopMynupoBaTh U aKTyaJM3UpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYLIECTBEHHBIH NMPHU3HAK WM OCHOBAHHUS JUIsl CPaBHEHUs, KiaccU(UKAUK U
000011IeHH S ;

- ONIPENIENSATh LEIU AEATEIbHOCTH, 3a/1aBaTh [apaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX SBICHHSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHHBATh COOTBETCTBHE pPE3YyJbTATOB LEIISM,
OLICHUBATh PUCKH MOCIIEICTBUI IESTEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHHUE MTPH PEIICHUN )KU3HEHHBIX MTPOOIIEM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJIETh HABBIKAMU YYEOHO-HCCIEIOBATENBCKOH W TPOEKTHON AEATEIbHOCTH, HaBBIKAMHU
paszpelnieHus mpoodeM;

- BBISIBJIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 33/1a4y, BBIJBUTATh TUTIOTE3Y €€
pelLIeHHs], HaXOAUTh apryMEHTBHI JUIsl I0Ka3aTeJIbCTBA CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpsl
U KPUTEPUH PEIICHUS;

- QaHAJIM3UPOBATh MOIYUYEHHBIE B X0JI€ PELICHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTDh 3HAHUS B MI03HABATEIbHYIO U MIPAKTUUECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;
- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 001aCTeH;

- BBIJIBUTaTh HOBbIE HJIEH, TIPEAJIaraTh OPUTMHAIBHBIE TOAXO0/Ibl U PEILICHHUS;

- CIIOCOOHOCTH UX HCIIOJIb30BAHUS B T03HABATEIBHON U COLUAIIBHOM MPAKTHUKE

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMA:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM NpPaKTUKH, OCHOBAHHOTO Ha AMAJOre KYJIbTYp, CIIOCOOCTBYIOILErO
OCO3HAHHIO CBOETO MECTa B MOJHMKYJIHTYPHOM MHUDE;

- COBEpIICHCTBOBAHME S3bIKOBOM M UYUTATEIbCKOM KYJIbTYphl KaK CpEACTBA B3aHMMOACUCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTH HAyYHOW JesTEeIbHOCTH, T'OTOBHOCTb OCYILECTBIATH MPOEKTHYI H
UCCIIEIOBATEIIBCKYIO JeSITETLHOCTh HHANBHIyaTbHO U B TPYIIIIE;

OBJiaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMH:

B) paboTa ¢ uHpopmaIuei:

- BJIaJIeTh HaBBIKAMU IOJIy4YeHHs] HHPOPMALUK U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TIOMCK, aHAIHM3, CUCTEMAaTH3aIMI0 U WHTEPIPETAHI0O WHPOPMALUN Pa3ITUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- CO03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTaxX C y4eTOM Ha3HAYCHHS WHPOPMAIUU M IEIEeBOM
ayJMUTOPUH, BBIOMpAst ONTUMAIBHYIO (POPMY MpEICTaBICHUS U BU3YyallU3alluy;
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- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(GOpPMAaIlMU, €€ COOTBETCTBHE IMPAaBOBHIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Jlad C COONIOJCHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PEeCypcocOepeKeHusl, MPABOBBIX M ITHUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOUW 0€30MaCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUS U 3alIUTHI HH(POpMauu, HHHOPMAITMOHHON O€301MaCHOCTH
JUYHOCTH

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOTPEIETICHUIO;

-OBJIa/ICHHE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIMAILHOM IESTETHbHOCTH;
OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1eHCTBUAMM:

0) coBMeCTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIL30BATh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUIYAIbHON PaOOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM ACSITEIHHOCTU, OPTAHU30BLIBATH U KOOPJIMHUPOBATH JIEHCTBUS
0 €€ JOCTHKEHHUIO: COCTABJIATH IJIaH JCHCTBUN, pacHpenessiTb poJid C YYETOM MHEHUM
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH IMO3UTHUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUIIMATUBHBIM

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHUAMM:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOAEH MPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/ICH HA OMIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JIPYTOro YelIOBEKa

B 06.1acTH 3K0710TrHY€CKOT0 BOCIUTAHMS S

- copMHpPOBAHHOCTH  SKOJOTHYECKOW KYNbTYphl, TOHHMaHWE BIUSHHUS COLMAIBHO-
SKOHOMHMYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHE
I100aTbHOTO XapaKkTepa IKOIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEieH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE ICHCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpee;

- YMEHHE POTHO3UPOBATh HEOIArONPHUATHBIEC KOJOTHUYECKHIE MOCIEACTBHS MPEANPUHUMACMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPEHHE OIbITA IESITENIBHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIJICHUE HAaBbIKAMU YYEOHO-MCCIIET0BATEIbCKOM, MPOEKTHON M COIMAIEHOMN JAeATEIbHOCTH

JAucuuninHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHH s :

- Cc(OPMHPOBAHHOCTh 3HAHWH O MeCTe M pPOJM OWOJIOTHMH B CHCTEME HAyYHOTO 3HAHWS,
(GYHKIIMOHATBHOIN TPaMOTHOCTH YeJIOBEKa JIJISl pEIICHUS JKU3HEHHBIX TIPOOIeM;

- cOPMHPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJEp)KaHHE  OCHOBOIIOJIATAIOLINX
OMOJIOTHYECKMX TEPMHUHOB W TIOHSATUH: JKU3Hb, KIIETKA, TKaHb, OpraH, OpPraHW3M, BUJ,
MOMYJISALINSI, YKOCUCTEMa, OMOIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHne
HHEPIuun), roMeocras (camoperynsuus), OMocuHTe3 Oenka, CTPYKTYpHash OpraHu3allusl >KHUBBIX
CHCTEM, TMCKPETHOCTD, CaMOoperyJIsIIHs, CaMOBOCITPOU3BEICHHE (pemporyKms),
HACJIE/ICTBEHHOCTh, HW3MEHYMBOCTb, DJHEPro3aBHCHUMOCTb, pOCT M pa3BUTHE, YPOBHEBas
OpraHu3aIus;
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- chOPMUPOBAHHOCTb  YMEHHUS  PACKPBIBaTh  COJCP)KaHHE  OCHOBOIIOJIATAOIIUX
OMOJIOTHYECKUX TEOPHH M THUIOTE3: KICTOYHOM, XPOMOCOMHOM, MYyTaIl[MOHHOM, IBOTIOIIMOHHOM,
MPOUCXOXICHUS KU3HU U YEITOBEKa,

- c(hOPMHUPOBAHHOCTb YMEHHS PACKPhIBATh OCHOBOIIOJIATAIONINE OMOJIOTHYECKUE 3aKOHBI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.1. Basunosa, 3. I'ekkens, ®. Mromiepa, K.
Bbapa), rpaHuUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- MpuoOpeTeHne OIbITa IMPUMEHEHHS OCHOBHBIX METOJIOB HAyYHOTO IIO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHU3aIMy ¥ POBEICHHS OMOJOTHUYECKOTO SKCIIEPUMEHTA, BBIIBH)KCHUS THIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCICIYEeMBbIMU BEIIMYMHAMH, OOBSCHEHHS MOJNYYEHHBIX PE3YIbTATOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHI, TEOPHIl U 3aKOHOB;

- c(OPMUPOBAHHOCTh YMEHHUSI BBIICTATH CYIICCTBCHHBIC NPHU3HAKU BHUPYCOB, KIIETOK
MPOKAPUOT H  JYKAPHOT;, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHW3MOB, BHJIOB,
OMOTeOIIEHO30B U 3KOCHCTEM; OCOOSHHOCTH IIPOIIECCOB OOMEHA BEIISCTB W IpEBpaIlCHUs
SHEPTrUM B KJETKE, (OTOCHUHTE3a, IJIACTUYECKOTO M SHEPreTUUECKOro OOMeHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOJOTBOPEHUS, PA3BUTHUS M PA3MHOKEHUS, WHIANBUAYAIBHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI  3a  CYIIECTBOBAaHWE, E€CTECTBEHHOro  0TOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHCTEM, AHTPONOTCHHBIX HW3MEHEHHUH B HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPyroBOpOTa
BEIIIECTB U MIPEBpaIllCHUE SHEPTUU B Onocdepe;

- chOPMUPOBAHHOCTh ~ yYMEHHS  peliarh  OHWOJIOTMYECKHE  3a/Jayd,  COCTaBISTh
TCHOTHUITUYECKUE CXEMBl CKPCIIMBAaHUS I Pa3HBIX THUIIOB HACIICJOBAHHUS IPU3HAKOB Y
OpPraHU3MOB, COCTAaBJIATh CXEMBbI MIEPEHOCA BEIIECTB U SHEPTHH B IKOCUCTEMaX (LICTH IMUTAHHMS,
MUIIEBbIE CETH) ;

- c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH OICHHBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBoi WH(MOpPMANMK, HAYYHO-TIOMYJISPHBIE MaTepUaibl); WHTEPIPETHPOBATh ITHUSCKUC
ACTIEKThI COBPEMEHHBIX MCCIIEIOBAaHUIN B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTUH; pacCCMAaTPUBATh
r100aMbHBIE DKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- cOpPMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC THCHBMECHHBIE W  YCTHBIC
COOOIIIEHUSI Ha OCHOBE OMOJIOTHYECKON WMH(OpPMANMU U3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN anmnapar OMOJIOTHH;

- MPUOOpEeTEeHHEe OMbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMS,
UCTIOJIb3YEMBIX B OMOJIOTHU: HAOIIOJICHUS U OIHMCAHUS KUBBIX CHUCTEM, TIPOIECCOB U SIBIICHUI;
OpTaHHU3aIMH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXJy HCCIICTyeMBIMH BEIUYHMHAMH, OOBSICHCHHS TOJYYCHHBIX PE3yJbTaTOB M
(dbopMyITUpPOBaHUS BEIBOJIOB C HCIOIH30BAHUEM HAYUHBIX MMOHSATHI, TCOPUI 1 3aKOHOB;

- cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH TOJNyYeHHBIC 3HAHUSA IS OOBSICHEHUS
OMOJIOTUYECKHX MPOIIECCOB M SBJICHHM, JUTS MPUHATHS MTPAKTHYCCKUX PEIICHUH B TTOBCEIHEBHOMN
JKU3HU C 1IeNbI0 obecriedeHns 0€30MacHOCTH CBOETO 3I0POBbSI U 3[I0POBbS OKPYKAIOIIMX JTFOICH,
coOMoIeHnsT  370pOBOTO 00pasza J>KW3HH, HOPM TPAMOTHOTO TIOBEACHHS B OKpYXKaromen
MPUPOIHON cpelie; MOHMMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHIKEHUH COBPEMEHHOMN
OuosIoruH ¥ OMOTEXHOJIOTHH ISl palliOHATBLHOTO MPUPO/IONIOIH30BAHUS.



PIYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUVCKHUV TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

CMK
PIYTUC

Auem 7

2. CTPYKTYPA ¥ COJAEPX KAHUE OBIIEOBPA3OBATEJIbHOM TUCIIUIIINHBI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI Y4e0OHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 32
B T.4.

OcHOBHOE cojlep:KaHHe

TEOpeTUIEeCKoe 00ydeHne 16
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKAHUEC 2
MIPaKTUYECKHUE 3aHATHS 16
B T.4. IPO(eCCUOHATILHO-OPUEHTUPOBAHHOE CO/IepKaHue B popme 6
MPAKTUIECKOTO 3aHITUS

nabopaTOpPHBIE 3aHATHS 2
IIpomeskyTounas arrecrauus (Aud. 3a4er) 1 cem




2.2. TemaTn4eckui IJIaH 1 coaecpikaHe NUCHUIJIUHBI

HaumenoBanme pa3jaesioB
H TeM

Conep:kanue yueOHOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAIBLHO-
OPHEHTHPOBAHHOE), JIA0OPATOPHbIE H MPAKTUYECKHE 3AHATHS

O0nLeM
4acoB

DopMupyeMble
KOMIIeTeHIIH

1

2

4

Pasnen 1. Kierka — cTpyKTy

HO-(PYHKIHOHAJILHAS €IMHHUIIA }KUBOT'0

OK-02

Tema 1.1.

OcHoBHOE CoICpPKaHuE

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

O0mas xapakrepucTuka
JKU3HH

CoBpeMeHHbIE OTpacau OUONIOrnuecKux 3HaHuil. CBs3b OMOJIOTUU C IPYTUMH HayKaMu:
ouoxumusi, Onodusuka, OnoHuka, renoreorpadus u ap. Poias u mecto Guonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOUW KapTUHBI MUpA. Y POBHH OpraHU3alluu )KUBOU
matepun. O0MIas XapaKTepUCTHUKA KU3HU, CBOMCTBA KHUBBIX CUCTEM. X UMUYECCKHI COCTaB
KJIETOK

Tema 1.2.

OCHOBHOe co/Iep:KaHue

OK-01

CTpykrypHoO-

TeopeTuquKoe oﬁyqelme:

0,5

OK -02

(pyHxkuuoHaIbHAA
OpPraHMu3auMs KJIETOK

Knerounas reopust (T. [lIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MONTOXKEHHS
COBPEMEHHOM KJIETOYHOM TeOpUH. THUIBI KIIETOYHOW OpPraHU3alUu: IPOKAPHUOTUYECKUN U
syKapuoTHuecKnid. OHOKJIETOYHBIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHne
pokapuoTuyeckoi kietku. CTpoeHne sykapuoTuyeckoil kinetku. Heknerounsie popMbl
KHU3HU (BUPYCHI, OakTepuodarm)

OK - 04

JlaGopaTopHuble 3ansaTus 1:

[TproOperenue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOITMPOBAHUS MPH BBITIOJTHEHUHT
1a00paTOPHBIX PabOT:
JlaboparopHas
1. JlaGopatopnas pabora «CTpoeHHe KIETKH (pacTeHHs, KUBOTHBIE, IPUOBI) U
KJICTOYHBIC BKITIOYCHUS (KpaxMai, KapOTHHOUIBI, XJIOPOTIIIACThI, XPOMOTLIACTHI )»
[ToaroroBka MUKponpenapaToB, HAOIIOIEHUE ¢ IOMOIIBI0 MUKPOCKOTIA, BBISIBIICHUE
pa3NuUmii MEXy N3ydaeMbIMH 00beKTaMu, (JOPMYITHPOBAHNE BHIBOJIOB

IIpakTHYecKkHe 3aHATHA:

IT 1: Bupycusie u 6akTepuanbHbie 3a00aeBanust. OOIMe TPUHITUIBI UCTIOTH30BAHMS




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 9

JIeKapCTBEHHBIX BemecTB. OcCOOEHHOCTH MpUMEHEeHHs aHTHONOTUKOB. [IpencraBnenne
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMel, IOArOTOBIEHHBIX 110 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IIPENOAABATEIIEM

Tema 1.3. CTpyKTYypHO- OcCHOBHOe co/Iep:KaHue OK-01
(pyHKUIMOHAJIbHBIE Teopernueckoe o0yueHue: 0,5 OK -02
dakTopsI XpomocomHas Teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
HACJIeACTBECHHOCTH TOMOJIOTMYHBIC 1 HETOMOJIOTHYHBIC XPOMOCOMBI, TaIUIONIHBIA U JUILIOUIHBIN Ha60p.

Hyxneunossie kucnotsl: JITHK, PHK HaxoxneHue B Ki1eTKe, UX CTPOCHUE U (PYHKIIHH.

MaTtpuuHble IPOLECCH] B KJIETKE: PEIUIMKalLKs, OMOCUHTE3 O€JKa, pernapaus.

I'eneTnueckuii KOJ U €ro CBOMCTBA

IIpakTHYecKue 3aHATHSA: 2

I1.2: Pemenue 3a1a4y Ha onpeeIeHNUE MOCIEA0BATEIbHOCTU HYKJIEOTHI0B, aMUHOKUCIIOT B

HOPME U B CJIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKiIeoTa0B JIHK
Tema 1.4. OcHOBHOE co/IepKaHue OK -02
OO0MeH BelecTB U Teopernueckoe o0yueHue: 0,5
npeBpalieHne JHeprum B [TonsiTe MeTab0AM3M. ACCUMUIISALIUS U TUCCUMUIISILIMS — IBE CTOPOHBI MeTaboIMu3Ma.
KJIETKe Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpOdHBINA, a3pOOHBIN U aHAIPOOHBIH.

[Tnactnyeckuit oomeH. @oTocuHTE3. XEMOCHUHTES
Tema 1.5. 7JKnuzHeHHBIH OcHoBHOE coaepKaHue OK - 02
HMKJ KJ1eTku. Muros. Teopernueckoe odyueHue: 1 OK - 04
Meiio3 Knerounslii uki, ero nepuoasl. MUTO3, €ro CTauu U MPOUCXOISAIIHIE ITPOLIECCHI.

buonornueckoe 3HaueHne Mmuto3a. Meio3 u ero craauu. [loBenenrne XxpoMocoM B MENO3€.

Kpoccunrosep. buosornueckuii cmMpIci MelHo03a
Pa3nea 2. Ctpoenne 1 GQyHKIIMM OPraHU3MA 6
Tema 2.1. CTtpoeHnue OcHoBHoOe cojepKaHue OK - 02
OpraHu3ma Teopernueckoe o0yueHune: 0,5 OK - 04

MHoroxieTo4Hble OpraHu3Mbl. B3anMocBsi3b OpraHoB U CUCTEMBI OPIaHOB B

MHOT'OKJIETOYHOM Opranusme. ['oMeocTas opraHnuszMa u €ro nojaepKaHue B IIpoLecce

JKU3ZHEJESATEIIbHOCTH
Tema 2.2. OcHoBHOE conep:kaHue OK -02




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U1 CEPBMCA»
Aucm 10

®opMBbI pa3MHOKEHHSA Teopernueckoe o0yueHue: 0,5
OPraHM3MoOB ®opmbl pa3MHOKEHUs1 opranu3MoB. becnonoe 1 nonoBoe pazMHoxkeHue. Buapl 6ecrionoro

pa3MHoxeHus. [lonoBoe pasmHokeHue. ['amerorenes y :kuBoTHbIX. CriepMaTOreHes3 u

ooreHe3. CTpoeHue nonoBbIX Ki1eToK. OmIo10TBOpEHNE
Tema 2.3. OcHOBHOE co/iepxaHue OK -02
OHTOreHe3 pacreHmi, Teopernueckoe o0yueHue: 0,5 OK -04
JKMBOTHBIX H YeJIOBeKa WNuauBrayaibHOE Pa3BUTHE OPTaHU3MOB. DMOPHUOTEHE3 U €T0 CTa/IHU.

[TocTamOpuonansHbii nepro. Ctaauy NocTIMOPUOHATIBHOIO PA3BUTHUS Y )KUBOTHBIX U

yenoBeka. [Ipsmoe u Henpsimoe pa3zButue. buonornyeckoe crapenue u cMeptb. OHTOreHe3

pacTeHuit
Tema 2.4. OcCHOBHOe co/Iep:KaHue OK -02
3akoHOMepHOCTH TeopeTnueckoe o0yueHue: 0,5 OK - 04
HacCJI€I0BaHUA OcHOBHBIE TOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Mennens

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBanne). B3anmoaelcTBie reHoB

IIpakTHYecKHe 3aHATHSA: 1

IT 3. Pemenue 3a1a4 Ha onpezeeHue BEpOSTHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX

IPU3HAKOB IPU MOHO-, TU-, TOJUTUOPUIHOM U aHATM3UPYIOLIEM CKpEIUBaHUH,

COCTaBJIEHNE T€HOTUITUYECKUX CXEM CKPEIUBaHUS
Tema 2.5. Cuenuiennoe OcHoBHOE coaepKaHue OK-01
HacJiel0BaHue NpU3HaKoB | Teopernueckoe o0yyeHue: 0,5 OK -02

3akonbl T. Moprana. CuernsieHHOe HaclieZJoBaHUE T€HOB, HApYyILIEHUE CLIETIICHUS.

HacnenoBaHue NpU3HAKOB, CHEIUIEHHBIX C OJIOM

IIpakTHYecKue 3aHATHSA: 1

IT 4. Pemenue 3a1a4 Ha ONpeAEIEHUE BEPOSTHOCTH BOZHUKHOBEHUS HACJIECTBEHHBIX

MPU3HAKOB MPU CLETUIEHHOM HACJeI0BaHUH, COCTaBICHUE TeHOTUITUYECKIX CXEM

CKpEeIBaHUs
Tema 2.6. OcHoBHOE coJep:KaHue OK-01
3aKkoHOMepHOCTH Teopernueckoe o0yueHune: 0,5 OK-02
U3MEHYUBOCTH W3MeHYnBOCTh MPU3HAKOB. BUbl N3MEHYMBOCTHU: HACIIEICTBEHHAs! M HEHACJIEICTBEHHASI. OK -04

3aKOH TOMOJIOTHYECKHUX PsIIOB B HacneAcTBeHHOM n3Menunsoctu (H.W. BaBunos).
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PryTHUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 11

MyTranuonHas TeOpys U3MEHYMBOCTHU. BUabl MyTaluii 1 IPUYHUHBI UX BOSHUKHOBCHMSL.
KapuoTun yenoseka. Hacnencrennsle 3a0oneBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE
0oJe3HH YenoBeKa. bone3Hu ¢ HacleACTBEHHOM PEAPaCIOOKEHHOCTIO. 3HAUECHHE
MEIUIUHCKON T€HETUKH B IPEJOTBPALCHUN U JICUEHUH FeHETUYECKUX 3a00J1eBaHUH
4eJI0BEKa

IIpakTH4yecKkue 3aHATHS:

I1 5.Pemenue 3a1a4 Ha onpeneIeHUe TUIIA MYTALMK TIPH ITepeaade HacaeACTBEHHbIX
IPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX CXEM CKPELBaHMsI

Paznen 3. Teopusi 3Bosounu

Tema 3.1. UcTopus OcHOBHOe coJep:KaHue OK - 02
IBOJIIOIMOHHOI0 YYEeHHMSI. Teopernuyeckoe o0yuenne: OK - 04
Muxpo3Boaonns [TepBrie sBomonmonnsie Kouuemnyu (K.b. Jlamapk, XK.JI. Broddon). DBomronronHas

teopus Y. lapsuna. CuHTeTHYECKAsk TEOPUS IBOJIIOLUH U €€ OCHOBHBIE TOJI0XKEHUSI.

MI/IKPOBBOJ’IIOLII/I?I. HOHyJI?[III/IH KakK 3JICMCHTAapHaA CIMHHUIIA DBOJJIIOIHH. I'eneTnueckne

OCHOBBI 3BOJTIOIIMU. DieMeHTapHbIe (pakTopbl 3BooLUHU. EcTecTBeHHbII 0TOOp —

HanpaBJISOMui Gakrop »BoONIH. BugooOpa3oBaHue Kak pe3yiabTaT MUKPOIBOIIOIHH
Tema 3.2. OcHoBHoOe coiep:kaHue OK - 02
MakposBoaonus. Teopernueckoe o0yueHune: OK - 04
Bo3HukHOBeHHE H Makpossosmtonus. @opmbl 1 0oCHOBHBIE HanpaBieHus MakposBositonnu (A.H. CeBep1ios).
pasBuTHE KU3HM HA 3emute | [Iytu qoctmkeHus Ouonormyeckoro nporpecca. CoxpaHeHne OMopazHooOpasus Ha 3emiie.

I'mmioTe3sl n TCOPHUU BOSHUKHOBCHUA )KU3HU HA 3emie. [lossiaenue MEPBLIX KICTOK U UX

sBostonus. [IpokapuoTsl 1 sykaproThl. [Iponcxox/ieHre MHOTOKJIETOYHBIX OPTaHU3MOB.

BoO3HUKHOBEHNE OCHOBHBIX IIAPCTB AYKAPUOT
Tema 3.3. OcHoBHOE coep:kaHue OK - 02
IIponcxoxaenueyenosexa | Teoperuyeckoe o0yueHue: OK -04
— aHTpoONnoreHe3 AHTpOIosiorus — Hayka o yesnoBeke. CucremaTHueckoe NojokeHue yenopeka. CXoacTBo U

OTJINYHS YEIOBEKA C JXKMBOTHBIMU. OCHOBHEIC CTaluu aHTPOIIOTCHE3a. 9BOJIIOI_II/I}I
COBPEMECHHOTI'O YCIIOBEKA.
YenoBeueckue pachbl 1 UX CAUHCTBO. BpeMH U ITYTHU PACCCIICHUA YCJIOBCKA 110 IJIAHCTC.
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 12

| IIpucnoco6IeHHOCTh YeNoBeKa K Pa3HbIM YCIOBHAM CPE/IbI

Pazpea 4. Ixoaorus

TeMma 4.1. DKoJIornuecKne
(¢akTopbI U cpeabl KU3ZHU

OcHoBHOe coep:kaHue

Teoperundeckoe o0yueHue:

Cpe[[BI oOuranus OpraHu3MOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, [TIOYBCHHA,
BHYTpPHOpPraHU3MEHHas. DU3NKO-XUMHUECKUE OCOOCHHOCTHU Cpejl OOUTaHHS OPTaHU3MOB.
[TpucniocoOnenust OpraHu3MoB K *KHU3HU B pa3HbIX cpenax. [loHsTHe skogorunyeckoro
dakropa. Knaccuduxarus sxonornyeckux (axropos. [Ipasmio munumyma FO. JIubuxa.
3akon TonepantHoctu B. lllendopna

OK-1
OK - 02
OK -07

Tema 4.2. [lonyasiuus,
CO000IIEeCTBA, IKOCHCTEMBI

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

DKoJoruyeckasi XapakTepUCTUKA BUJIA U MTONYJISUU. DKOJIOTHYECKash HUILA BUA.
DKoJoru4eckue xapakTepucTuku nomynsanuu. CoobmiecTBa u 3kocucTeMsl. buorieHos u
ero cTpykrypa. CBsi3u MexX1y opranu3smMamu B OuoreHose. CTpyKTypHbIE KOMIIOHEHTBI
DKOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peyLIeHTbl. KpyroBopoT BEIECTB ¥ MOTOK
SHEpPruM B 3kocucreme. Tpoduueckne ypoBHH

IlpakTHYeckHe 3aHATHIA:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeIN YKOCUCTEMBI. briomacca u
MPOAYKIHSL. DKOIOTUYECKUE MUPAMUIBI YHces, OnoMacchl U sHepruu. [IpaBuio mupaMusl
SHEPTHUU.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEIIECTBA U
SHEPTUU B IKOCHCTEMAX C COCTABJICHUE TPOUUECKHX IeTIel U TupamMu] OMOMacChl U
SHEPIrUu

OK-01
OK - 02
OK -07

Tema 4.3. buocdepa -
rJ00aJbHas
JKO0JIOrHYecKasi CHCTeMa

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune:

Buocdepa — xuBas ob6onouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpynax B.1.
Bepnanckoro. O6mactu 6nocdepsl n ee KoMIoHEHTHI. JKnuBoe BemecTBo onochepsl u ero
byHKINN.

3aKOHOMEPHOCTH CytecTBoBaHus Onocdepsl. OcodbeHHOCTH Onochepsl Kak TI00aTbHON
sKocucTembl. JlnHamuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BemiecTs u

OK-01
OK - 02
OK -07
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 13

OMOTreOXMMHUYECKUE IUKIBL. | 106aIbHBIE SKOIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH

Tema 4.4. Bansinue OcCHOBHOe cojIep:KaHue OK-01
aHTPONOreHHBIX (pakTOpOB | TeopeTnyeckoe o0yueHue: OK - 02
Ha Ouochepy AHTpOTIOTeHHBIE BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJl aHTPOITOTE€HHOTO OK-04

BO3/ICUCTBUS. AHTPOIIOT€HHbIE BO3IeHCTBHS HAa aTMocdepy. Bo3neiicTBust Ha ruapocdepy. OK - 07

BoszneiictBus Ha mutocdepy. AHTponoreHHbIe BO3ACHCTBUS HA OMOTUYECKUE COOOIIECTBA.

Yray6iieHHO U3y4aroTCsi OTXO/IbI, CBSI3aHHBIE C ONPEICIICHHON

npodeccueit/crenuagTbHOCThIO

IIpakTHyecKue 3aHATHA:

[T 7. ITpakTrueckoe 3ausiTue «OTXOBI TPOU3BOICTBAY
Tema 4.5. Bausinue OcHoBHoOe coep:kaHue OK - 02
COLMABHO- Teopernueckoe o0yueHue: OK - 04
IKOJOrHYeCKHX (AKTOPOB | 310pOBbE U €ro COCTaBstome. MakTopbl, MOJ0KUTEIBHO U OTPULIATEIEHO BIUSIOIINE HA OK - 07

HA 3I0POBbLE Y€/I0BCKA

opranu3sM yesnoBeka. [IpoGieMa TeXHOreHHBIX BO3JI€HCTBUI Ha 3/10pOBbE YETIOBEKA
(37IEKTPOMarHUTHBIE MOJIsI, OBITOBAs XUMHUSL, U30BITOUHBIE IIYMbI, paAHalys U T.I1.).
Ananranys opraHu3Ma 4ejaoBeka K (hakropam okpyxaromieil cpensl. IpuHums
dbopMupoBaHUs 310pOBbe cOeperaroiero nopeacHus. usnyeckas akTUBHOCTh U
310pOBbe. bHoXMMHYECKHE aclIeKThl PALIMOHAJIIBHOTO MUTAHUS

JlaGopaTopHble 3aHATHS 2:

JlaGopaTopHas paboTa Ha BBHIOOP:

1.  JlaGoparopHas paboTa «YMCTBEHHass pabOTOCIIOCOOHOCTb)
OBnajieHre METO1aMu OIpeIeNIeHUs TT0Ka3aTeslell yYMCTBEHHOM paboTOCIIOCOOHOCTH,
00BsICHEHHE MOTYYEHHBIX PE3YJIbTAaTOB U (POPMYIHpPOBAHUE BHIBOAOB (IMCHMEHHO) C
UCIIOJIb30BAaHUEM HAYUYHBIX MOHATUH, TEOPH U 3aKOHOB

2.  JlaGoparopHas paboTa «BnusHue abnotudeckux (pakTopoB Ha 4eloBeKa (HU3KHUE

U BBICOKHE TEMIIEPATyPHhI)»

W3yueHre MeXxaHN3MOB aJIaNTaIlliy OpraHU3Ma YeJI0BeKa K HU3KUM M BHICOKUM
TeMIeparypaM 1 00bsICHEHHE TIOTYYEHHBIX Pe3yabTaToB U (POPMYyIUpOBaHHE BBIBOJOB
(MMCHPMEHHO) C WCTIOJIb30BaHHEM HAYYHBIX TIOHSTHHA, TEOPUH M 3aKOHOB

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs1)
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 14

Pasnea 5. buoJsiorust B ;Ku3HHU

Tema 5.1. BuorexnoJjiornu
B JKU3HHI KAKI0r0

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe coaecpkaHue.

broTrexHoorus Kak Hayka v mpou3BoicTBO. OCHOBHBIC HAMPABIICHHUS] COBPEMEHHOMN
onorexuonorud. Meroasl OnoTexHOoI0THH. OOBEKTEI OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTHYECKUX M T€HETUYECKHUX KCIIepUMEHTOB. [IpaBuiia morcka u aHaian3a
OMOIKOIOTHYSCKON HHPOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB (HAYYHAS U y4eOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBol nHpopMaluu, cetb IHTEpHET U Apyrue)

HpaKaneCRue 3aHATHUA:

Keficpl Ha aHam3 HHGOPMALIMK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX
TEXHOJIOTUH, KJIETOYHOM HHKEHEPUH, MUIIEBbIX OMOTEXHOJIOIMiA. 3amuTa Keica:
IIPEJICTaBICHHUE PE3YJIbTATOB PEIICHUs KEMCOB (BBICTYINIEHUE C IPE3EHTAUEH )

OK-01
OK - 02
OK-04

Tema 5.2. BuoTexXHO0JIOTHMM U

TEXHU4YECKHE CUCTEMBbI

OcHoBHOE COICPKaAHUEC

IlpakTHYeckHe 3aHATHIA:

Pa3BuTHe OMOTEXHOIOTUI C MPUMEHEHHEM TEXHUYECKUX cucTeM (OMOMHKEHEepHs,
6uonHpopmaruka, OMOHNKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKa, MOMCK U aHAIIU3
MH(pOpPMaLlUU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas ¥ yueOHO-Hay4Has JUTepaTypa,
CpecTBa MaccoBOW HHpOpMaLUK, ceTh IHTEepHEeT U Apyrue)

Kelicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTUH OMOTEXHOJIOTHM ¢ TPUMEHEHUEM TEXHUYECKUX
cucteM (110 rpymnmam)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIeHUS] KEHCOB (BBICTYIUIEHHUE C
pe3eHTaIe)

OK-01
OK -02
OK - 04

IIpomexyTouHas
arrecrauus o
AUCLMILINHE

mud. 3a4er

Bcero:

32
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3. MeToauyecKkue yKa3aHusl M0 NPOBeIEHUI0 MPAKTHYECKUX
3aHATHI/1a00pPATOPHBIX PadoT

OcHoBormonararommuM TpeOOBaHWEM K pe3yibTaTaM OCBOCHHS OHOJOTHH SBISCTCS
chOPMUPOBAHHOCTh Yy OOYYalOIIMXCS YMEHUH HCCIeIoBaTh OUOJIOTHYECKHE OOBEKTHI,
MPOLIECCHl U SIBJICHUS, B YACTHOCTHU: BBISBISATH NPUYMHHO-CIICJICTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMU 00BbEKTaMHU, MPOIIECCAaMU U SBICHUSIMU; JIeJaTh BbIBOJBI U
MPOTHO3Bl HA OCHOBAaHWU TOJNYYCHHBIX PE3Yy/IbTATOB; BBIABUTATh THIIOTE3bI, MPOBEPATH UX
SKCIIEPUMEHTAILHBIMU CPEACTBaMH, (HOpPMYNIHUpYyS Lelb HWCCIEIOBaHUs, aHAIM3UPOBAThH
MOJTyYCHHBIE Pe3yNbTaThl M JeaTh BBIBOABIL. JlabopaTopHbie pabOTHl COCTABISIOT BAXKHYIO
4acTh yueOHOro mpolecca 1no OMOJIOTUH U HANpaBiIeHbl Ha (JOPMUPOBAHHUE y 00YYAIOIINXCS
MPAKTUYECKUX YMEHUH, B T.4. CIOCOOHOCTEH yCTaHABIMBATH CBS3U MEXKAY TEOPETUYECCKUMU
MOJIOKEHUSMH U IKCIIEPUMEHTAIbHBIMU JTaHHBIMH.

KagecTBeHHOE BBINOIIHEHUE JTAOOPATOPHBIX paboT TpeOyeT HAINYHS Y 00ydJaromIUXCs
HE TOJIBKO COOTBETCTBYIOLIUX MTPAKTUYECKUX HABBIKOB (COOIOICHIE TEXHUKU O€30MaCHOCTH,
cOOpKa YCTaHOBOK, NPUTOTOBJICHWE PEAKTHBOB W TMp.), HO M 3HAHUHA TEOPETHYECKOTO
Matepuana [2,3]. Omgaum u3 cnocob6oB TOBbIIEHUS 3(G(HEKTUBHOCTH BBIIOIHEHUS
oOyJaromuMucs  7a00OpaTOpHBIX  PabOT  SIBJISAETCS  MPENICTAaBICHHE  METOAMYECKUX
pEeKOMEHJalMi MO0 MX BHIIOJHEHUIO B BHJE CHEIHAIbHBIM 00pa3oM odopmieHHOM
UHCTpyKUuU [4].

Copep:xaHne xo/1a BBIIOJHEHHS JIabopaTOpHOU pabOThl MOKET OBITH MPEICTaBICHO B
(dhopme TabIuUIIbI, COCTOSIIECH U3 HECKOIBKUX CMBICIIOBBIX OJIOKOB:

1. Bompocel u 3amaHus Ui TOJNYYEHHUS JOMyCKa K BBIMOJHEHUIO J1a00OpaTOpPHOM
paboTHI.

2. O6opynoBaHHe U MOCYJia, PEAKTUBBI.

3. OnucaHue KaxxJoro oOIbITa, 3alUIAHMPOBAHHOTO B JIabOopaTOpHOU paboTte, B BUAE
QITOPUTMA BBHIMOJTHSIEMBIX B XOJIe SKCIIEPUMEHTA JEUCTBUN (MOCIEAOBATEIHHOCTH IIAroB,
KaXXJIbIH U3 KOTOPBINA OMUCHIBACT 3aBEPIIICHHOE JICHCTBHE).

4. Bompocsl U 3a7jaHus K OIBITaM, UMEIOIINE CBOEH IeNbI0 aKIIEHTUPOBAaTh BHUMaHHUE
Ha TeXHUKE 0€30MaCHOCTH, 0COOEHHOCTIX MPOTEKAHUS YKCIIEPUMEHTA, aHAIN3e, 00paboTKe 1
000CHOBAaHUU TIOTYYEHHBIX PE3YJIbTATOB.

CtpykTypupoBaHUE U MIPEeACTaBICHHE HHPOpPMAIIUU O JTabOpaTOpHOUN paboTe MOMOKET
oOydaromuMcsi TpU TMOATOTOBKE K 3aHATHIO, AaKTUBU3UPYET WX [O3HABATEIHHYIO
JEeSITeTbHOCTh BO BPEMsI €€ BBITIOJIHEHUS, & TAK)KE MO3BOJUT BHICBOOOANTH JIOTIOITHUTEILHOE
BpeMsI Ha TIPOBEJCHHE 3alNTAHUPOBAHHBIX OIBITOB, OOJiee NEeTaNbHBIA aHATU3 MOTYyYECHHBIX
pe3yIabTaTOB U pedIIeKCHIo.

[IpakTUKO-OpHEHTUPOBAHHBIE  3aJaHUsI  SBISIOTCA  OJHUM M3 CIIOCOOOB
npodeccnonanuzanuu B AucuumuinHe «buonorusy. IIpakTHKO-OpHEHTUPOBAHHBIE 3aJlaHUS
BKITIOYAIOT MH()OPMAIIHIO «U3 KU3HM» M HANPaBIICHBI HA BBISABICHHE 3HAHUH CTYIEHTOB 00
OKpYyXarlieM Mupe, GopMUPOBaHHE MPAKTUYECKUX YMEHHUI U HABBHIKOB, B TOM YHUCIE C
WCTIOJB30BAHUEM DJIEMEHTOB TPOPECCHOHATBHON JNesiTenbHOCTH. [lpu  BBIOTHEHHE
MIPAKTUKO-OPHEHTUPOBAHHBIX 33/IaHUN CTYJIEHTHI HE TOJBKO PEIIAIOT JTMYHOCTHO-3HAYMMbIS
MpoOJIeMbl C UCIOJB30BAaHUEM MPEAMETHBIX 3HAHWUW, HO M OCBAMBAIOT 3JEMEHTHI OOIIUX
KOMIIETECHIIUH.

lleap nOpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUll —  «IIOTPY>KEHHE» B  pELICHUE
(OKU3HEHHOI» 3a1aun. MaTepuaibl Ui COCTABICHUS TaKUX 33JJaHUH JTOJDKHBI OBITH B3SITHI U3
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OKpY)Karoliel JeHCTBUTEIHHOCTH, JTOJKHBI OBITH WHTEPECHBI OOYUYAIONMUMCS M JIOJKHBI
MOTHUBHUPOBAThH WX HA MIOMCK BAPHAHTOB PEIICHUM.

C TOYKHM 3peHUs HANpPaBICHHOCTU IMPAKTUKO-OPUEHTHUPOBAHHBIC 3a/IaHUs NEJSIT Ha
3a/IaHMs, CBS3aHHBIC C JKU3HBIO, MMPAKTHUYECKOW NEATEeIbHOCTHIO, Ha 3aJaHUs «KHUTEHCKOTOY
COJIepKaHusl, Ha 3a/laHusl MPO(QOPUECHTAIIMOHHON HAMPABICHHOCTH, CBSI3aHHBIC C OymyIien
po¢eCCUOHAIBHON JeATETHHOCTHIO.

Kpowme toro, mo ¢opme noncka pemeHus MpakTHKO-OPUEHTHPOBAHHEIE 3a/I1aHUST MOKHO
pa3zienuTh Ha TEOPETUUYECKUE, IKCIIEPUMEHTAILHO-TEOPETHUUYECKHUE, PACUCTHBIC.

Pemenne TeopeTHUeCKUX 3aJaHUIl TIO3BOJIICT Pa3BHUBATH JIOTMYECKOE MBINUICHHUE,
(hopMHUpOBaTh MOHATUHWHBIN amnmapar, CBS3bIBATh TCOPETUUYCCKOE 3HAHUS IO JUCHHUILINHE C
WX PUMEHEHUEM B HOBOW CHUTYAIIHH.

B pacuerHbIX 3aauax oOydaromuecs yCTaHABIUBAIOT 3aKOHOMEPHOCTH, CBSI3H MEXIY
BEITMYMHAMU, UCTIOB3YsSI MOAXOISIINNA MAaTeMAaTUYECKUI ammapar.

[Ipn BBINOMHEHUM SKCIEPUMEHTAIBHO-TEOPETUYECKUX 3aJaHuil  oOydaromuecs
OTIBITHBIM ITyTE€M Ha OCHOBE 3HAHUH PEIIAIOT MPAKTUICCKHUE 3a/1a4H.

CnexyeT OTMETUTh OCOOCHHOCTH TPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad, KOTOpHIE
HE0OXO0IMMO 3aKJIa/IbIBATh MPU UX MPOCSKTUPOBAHHH:

— HaJM4Ke MO3HABaTEIbHOM, TPO(ECCHOHATLHOM, COMAILHON 3HAYMMOCTH, KOTOpas U
MOTHUBHUPYET 00yUYarOIINXCS;

— HAJIMYUE CIOXKETa, CUTyalllH WK MPOOIeMbl, AJis pa3pelieHus KOTOpoil He00X0 MO
WCIOJIb30BaTh 3HAHWS, YMCHHS W3 PAa3HBIX TNPEJAMETHBIX O0JIaCTeH WM W3 JKU3HU, Ha
KOTOpBIE€ HET SIBHOTO YKa3aHUsI B TEKCTE 33]1a4H;

— CBSI3b € 00JIaCTHIO MIPUMEHEHUS PE3yNIbTaTa, IOJYyYEHHOTO P PEIICHUH 3aIa9H.

Kak npaBumno, mpakTHKO-OpUEHTHPOBAHHOE 33/IaHE UMEET CIEAYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3a/IaHUT;

— BBeJICHHE B mpobiemy (omucaHue XU3HEHHOW CUTyaluu (MpoOJieMbl), JIUYHOCTHO-
3HAYMMOTO BOIIPOCA);

— UCTOYHHUKYU HHPOpMAINH (TEKCT, Ta0nuIIa, TpaduK, CTATUCTUYECKUE TaHHbIE U Ip.);

— (opMyITUPOBKA 3a/IaHUS;

— TpeOoBaHUs K MPEJCTAaBICHUIO pe3yibTaTa ((hopMaT/Bun).

Jiis pa3pabOTKH MPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUI HEOOXO0TUMO:

1. Ompenenuts pe3ynpTaT oOyueHUs, Ha (OpMHpOBaAHHE WIH TPOBEPKY KOTOPOTO
OyJeT HampaBJICHO 3a/IaHHeE.

2. ChopmynupoBath BBeJIeHHE B IpoOsieMy (IIpeIcTaBIseT coO0H OMMCcaHne CUTYalluH,
KOTOpas MOKET BCTPETUTHLCS B TTIOBCETHEBHOM KM3HU, B OBITY, B O0IIECTBE, HAa TTPOU3BOJICTBE
u T1.m.). BBeneHue B mpobOieMy MOMKHO OBITh KPaTKUM M €MKHM, OPUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYIIITY 00 yJAIOITUXCSI.

3. CchopmynupoBaTh OJHO WM HECKOIBKO 3aJaHUi N oOydarommxcs. B 3amaHusx
JOJDKEH OBITH OTPEJICIICH MOPSIOK JCUCTBUN, KOTOPOMY JIOJDKHBI CJIEIOBATh 00yYarONIUecs
MpH UX BhIMONHEHUH. DOPMYIHUPOBKA 33aJJaHUI JOKHA COOTHOCUTHCS C MHCTPYMEHTOM HX
MIPOBEPKH: BCE, 3aIUIAHUPOBAHHBIC 3aJIaHUS JOJDKHBI OBITH OleHeHBl. Kak 3amaHus, Tak U
TpeOOBaHUS K MX MPEJICTABICHUIO JTOJKHBI OBITh CHOPMYITHpPOBAHBI MOHITHO M YETKO, HE
JOTTYCKaTh PAa3IMYHBIX BAPHAHTOB TOJIKOBAHUS 00yUYaIOIIUMHCS.

4. ToaroroBuTh WHGOPMAIUIO, HEOOXOAUMYIO JUIS BBITIONHEHUS 3adaHUid (TEKCTHI,
TaOIUIBI, TpadUKH, BUJICO, CTATUCTUYCCKUE JIAaHHbBIE U T.1.). TpeOoBaHus, MPeIbsBIIEMbIC K
MCTOYHHUKAM UH(POPMALIUH:
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— JIOCTaTOYHOCTH (COJECPKHUT BCIO HEOOXOIUMYI0 WH(POPMALUIO JJISi BBITOJHEHUS
3aJIaHHi);

— 3¢ dexTrBHOCTH (TTO3BOJISET BHIIOIHHUTD 3aJjaHNE IPH MUHUMAIIBHBIX 3aTpaTax);

— COOTBETCTBYET BO3pAcTy 00OyUYarOLINXCS;

—  COJEp)XUT IIO3HABAaTEJIbHYIO, MHTEPECHYIO (HOBYI) Uil  OOy4arommxcs
nH(pOpMaIHo.

3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

JlabopaTopHble 3ansiTus 1

Tema 1.2.

CTpyKTYpHO-QYHKIIHOHATbHAS OPraHU3ALHSA KJIETOK

Conepxanue:

[IproOpereHue onbITa MPUMEHEHHS] TEXHHUKH MHUKPOCKOITUPOBAHUS TIPH BBITIOJTHCHUH
71a00paTOPHBIX paboT:

JlaGoparopHas

JlaboparopHas padota «CTpoeHue KIeTKH (pacTeHHUs, ’KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIOUEHUS (KpaxMmall, KApOTUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[ToaroroBka MUKpoOMpenapaToB, HAOIIOJEHUE C TOMOIIHI0 MUKPOCKOIIA, BBISIBICHUE
pa3uuMii MeX Ty U3yd4aeMbIMU 00beKTaMH, (HOPMYITHPOBAHNE BBIBOIOB
IIpakTH4yeckoe 3aHATHE

Tema 1.2.

CTpyKTYpHO-()YHKIIMOHAJIBbHAS OPTraHU3AIMA KJIETOK

Coneprxanue:

IT 1: Bupycuble u 6aktepuanbHblie 3a06oneBanust. OOIIKe TPUHIIUIIBI HCTIOIb30BAHUS
JIEKapCTBEHHbIX BellecTB. OcOOEHHOCTH MpUMeHeHusl aHTUONOTUKOB. [IpencraBienue
YCTHBIX COOOIIEHUN C Tpe3eHTaIlel, MOATOTOBIEHHBIX 10 MEPEYHI0 HCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPEI0/1aBaTeIeM

IIpakTHYecKkue 3aHATHA

Tema 1.3. CTpykTypHO-QPYHKIMOHATbHBIE GAKTOPHI HACTEICTBEHHOCTH
Conepxanue:

[1.2: Pemienue 3aa4 Ha onpeieleHue MOCIeA0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B
HOpPME U B Clly4ae U3MEHEHHUs MOocaeA0BaTeIbHOCTH HykiIeoTna0B JJHK
IIpakTnyeckoe 3ansATHE

Tema 2.4. 3aK0HOMEpPHOCTH HACJICAOBAHUSA

Conepxanue:

I1 3. Pemenue 3a1a4 Ha ONpeeNIEHUE BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB IIPYU MOHO-, JTU-, MOJIUTHOPUAHOM U aHAJTU3UPYIOIEM CKPEIMBaHUH,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIINBAHUSA

IIpakTnyeckoe 3ansATHE

Tema 2.5. CueniieHHOe HacJIeJ0BaHUe IPU3HAKOB

Conepxanue:

I1 4. Pemenuie 3a7a4 Ha onpeeieHue BEPOSITHOCTH BOSHUKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB IIPU CUEIUIEHHOM HACJIeI0BaHUH, COCTaBICHUE TeHOTUITUYECKIX CXEM
CKpEUIMBaHUS

IIpakTuyeckune 3aHATHSA

Tema 2.6. 3aK0HOMEpPHOCTH H3MEHYHMBOCTH

Conepxanue:
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I1 5.Pemenue 3ana4 Ha onpeiesIeHUe TUIIA MyTAllUU IIPY [Iepeade HACIeCTBEHHbBIX
MIPU3HAKOB, COCTaBJICHUE TEHOTUITUYECKUX CXEM CKpEIIMBAHU

IIpakTHYeckne 3aHATHS

Tema 4.2. Ilonmyasinus, coo0IeCTBA, IKOCUCTEMbI

Conep:xanue:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE TIOKa3aTeIu YKOCUCTEMBI. buomacca u
MPOIYKIIHSL. DKOJIOTUYECKUE TTHUPAMUIBI YHCET, OMOMAacChl U SHEpTuu. [IpaBuiIo mupaMu bl
SHEPTUH.

Perrenue npakTMKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHHH 110 MTEPEHOCY BEIIECTBA U
SHEPTUU B SKOCHCTEMaX C COCTaBJIeHHE TPOPHUUECKUX HeTel U mupaMuj] OMoMacchl 1
SHEPTHH

IlpakTH4yeckue 3aHATUSA

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB HA Ouochepy

Conep:xkanue:

IT 7. [TpakTrueckoe 3ausTue «OTXObI TPOU3BOICTBAY

JlaGopaTopHble 3aHATHS 2
Tema 4.5. BiusiHue conuaibHO-3K0JI0THYECKHX (PAKTOPOB Ha 310pPOBbe YeI0BeKa
Conep:xkanue:
JlaboparopHast paboTa Ha BEIOOD:

3. JlabopatopHas paboTa «YMCTBEHHAs! pa00OTOCTIOCOOHOCTHY
OBgnazieHne MeTo1aMu OIpe/ieNieH s ToKa3aTeNleil yMCTBEeHHOM paboTOoCIIOCOOHOCTH,
00BSICHEHHE MOITYYEHHBIX PE3YJIbTAaTOB U (POPMYIHPOBAHUE BHIBOAOB (ITMCBMEHHO) C
HCIIOJIb30BAHNEM Hay4YHBIX TIOHATUM, TEOPUH U 3aKOHOB

4.  JlabopatopHas pabora «BnusHue abnoTnyeckux GpakTopoB Ha yeloBeKa (HU3KHe

U BBICOKHE TEMIIEPATYPHI)»

N3ydyeHne MexaHU3MOB aJlaniTal[ii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKUM
TemIepaTrypaM 1 00bsCHEHHE TIOJTYYEHHBIX pe3yabTaToB U (HOPMYIHMPOBAHHUE BBIBOIOB
(MMCbMEHHO) C UCIIOJIb30BAaHUEM HAYYHBIX IMOHATHI, TEOPUI U 3aKOHOB
IIpakTHYecKkue 3aHATHA
Tema 5.1. BHOTEeXHOJIOTHH B KH3HHU KAXKI0I0
Conep:xanue:
Keiicbl Ha aHanu3 HHPOPMAIMK O HAYYHBIX JTOCTHXKEHUSAX B 00JIACTH T€HETHYECKUX
TEXHOJIOTUH, KJIETOYHON MH)XEHEPUH, MMUIIEBBIX OMOTEXHOJIOI M. 3amuTa Keifca:
MIpe/ICTaBIeHUE PE3YIbTAaTOB PEIICHUs KeMCOB (BBICTYIIEHUE C MTPE3EHTAIHEH )
IIpakTHYecKkue 3aHATHA
Tema 5.2. BUOTEXHOI0THHM U TEXHUYECKHE CHCTEMBI
Conepxanue:
Pa3BuTHe OMoTEXHONIOTUI C MPUMEHEHHEM TEXHUYECKUX cUCTeM (OMOMHKEHEepHs,
O6uonHpopmaTrKa, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEIIOBEKA, MOMCK U aHAJIN3
nH(OpMaLIUY U3 Pa3IMYHBIX UICTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHasl JTUTEpaTypa,
cpezacTBa MaccoBoi MHPOpMaLUH, ceTh IHTEpHET U Apyrue)
Keiicbl Ha aHanu3 HHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C IPUMEHEHHEM TEXHUYECKUX
cucTeM (10 rpymmnam)
3ammra keiica: [IpeacraBieHune pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIIJICHUE C
MIPE3EeHTALNEH )
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4. ®oHJ OLEHOYHBIX CPEICTB JUCIHIIMHBI

4.1
JNUCHUTIIINHBI

MarepHaia.

KOHTpOJ'IB U OHEHKa pC3yJIbTaTOB

OCBOEHHUSI  00IIe00pa3oBaTeIbHON

pPacKpbIBalOTCSl 4epe3 AMCUMILUIMHAPHBIE pPE3yJbTaThl, HAIpPABICHHbIE Ha
¢dbopmupoBanre OOIMMX KOMIIETCHIMHA IO pasfesaM M TeMaM COJCpXaHUi Y4eOHOro

Oo0mas

KOMIIETCHIIUA

Pa3zgen/Tema

THn oneHoYHBIX MePONPUATHH

Pa3nen 1. Knerka — cTpyKkTypHO-
(QyHKIMOHAIBHAS eTUHHUIA
“KHBOT'0

KonrponsHas pabora
«MoJIeKyIISIpHBIN YPOBEHb
OpraHU3aIu )KUBOT0»

OK 02

buonorus xak Hayka. O6rmias
XapaKTePUCTHKA KU3HH

3anonaHeHre TaOJIHIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBaMU U HEJOCTATKaMH.
3anonHenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-hyHKIIHOHATbHAS
OpraHu3aIys KJIEeTOK

OnenuBaemast IUCKyCCHs IO BOIIpOcam
JAEKIUU

Pa3paboTka MeHTaIbHOM KapThl IO
KJIacCU(UKALIUU KIJIETOK U UX CTPOEHUIO
Ha MpO- U DYKAPUOTUUYECKUX U 110
LapcTBaM B MUHU Ipymmax
Beinonnenue u 3amura 1ab0paTOpHBIX
pabor:

«CTpoeHue KIETKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOTILIIACTHI)»
[IpakTnueckoe 3ansartue. [IpencraBnenue
YCTHBIX COOOIIIEHUH C TIPEe3eHTAINECH,
IIOATOTOBJIEHHBIX 110 NIEPEYHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpyKTYpHO-(YHKITHOHATBHBIC
(dhaKTOpBI HACIECTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpeeneHue
MOCTIeIOBATEIPHOCTH HYKIICOTH/IOB,
aMHMHOKHCIIOT B HOPME U B CIy4ae
U3MEHEHMs I0CIIEI0BATEIbHOCTH
nykaeoruaos JJHK

OK 02

OOMeH BelecTB U PEBpaIlCHHE
JHEPTUU B KIETKE

@poHTaTBHBINA OITPOC
3anoyHeHne CPABHUTEIHHOU TAOIUIIBI
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIyTUC

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

Aucm 20

XapaKTCPUCTUK THUIIOB oOMeHa
BCIICCTB

OK 02
OK 04

JKu3HEeHHEBIA UK KIETKH. MUTO3.
Meiios

OO0cyxaeHure 1Mo BOmpocaM JICKIIUH
PazpaboTka eHThI BpeMeHH
JKU3HEHHOT'O ITUKJIa

Pa3nea 2. Ctpoenue u gyHKuuu
opraHusma

Kontponbnas padota “Ctpoenue u
¢byHKIIMM opranuzma’

OK 02
OK 04

CrtpoeHue opranusma

OuenuBaemast JUCKyCCUs

Pa3paboTka MEeHTaTbHOW KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKOH XapaKTePUCTHKOM
ux QyHKImi

OK 02

CDOpMBI Pa3MHOKCHUA OPraHu3MOB

@poHTATBHBIN OITPOC

3anonHeHue TabauLbl ¢ KPaTKOM
XapaKTEePUCTHKOM U puMepamu Gopm
Pa3MHOKCHHWA OpraHN3MOB

OK 02
OK 04

OHTOTeHEe3 PacTeHM, )KUBOTHBIX U
YenoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEpUCTUKOM ITAallOB OHTOIEHE3a
OTJIEJIbHOM T'PYNIION )KUBOTHBIX U
YeJI0BEKA IO MUKPOTPYTIIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJICcJO0BaHUA

Pa3paboTka rioccapus
@pOHTAIBHBIN ONPOC

TecT 110 BOIpocaMm JIEKIUH
Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
MOHO-, TU-, TOJIUTHOPUIHOM U
aHAJM3UPYIOIIEM CKPEIIMBAHUH,
COCTaBJICHHE T€HOTUIIMYECKUX CXEM
CKpEIIBaHUS

OK 01
OK 02

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3amad Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUSA
HACJIEICTBEHHBIX TPU3HAKOB MPU
CIICTIJICHHOM HAaCJIeOBaHHUH,
COCTaBJICHHE T€HOTHITMYCCKUX CXEM
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,ﬁ@ _ YUPEXXIEHVE BBICIIETO OBPA3OBAHMS PIYTUC
™ «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 21
CKpEIIUBaHUS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH Tecr.
OK 02 Pemenue 3agau Ha onpenesieHle TUIa
OK 04 MyTallUM IpU TIepeaade
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHE T€HOTUITUYECKUX CXEM
CKpEIIUBAHUS
Paznen 3. Teopus 3Bo/1IouMH KonTponbnas padota “Teoperndeckue
ACIEKThI HBOJIFOIUY )KM3HU Ha 3emuie”
OK 02 Hcropus 3BOIFOLIMOHHOIO YYEHHS. OpoHTaTBHBIN OIIPOC
OK 04 MukposBostonus Pa3pabotka riioccapusi TEpMHUHOB
Pa3paboTka 1eHTHI BpeMEHH Pa3BUTHUS
9BOJIIOLIMOHHOTO YUEHHUS
OK 02 MakposBomtonus. BosuukHoBenne u |OueHuBaeMasi JUCKYCCHUS:
OK 04 pa3BUTHE KU3HU Ha 3emiie UCIIOJIb30BAaHNE aPTYMEHTOB,
OHOJIOTMYEeCKON TEPMUHOIIOTUU U
CUMBOJIMKH ISl 1OKA3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHUCTEMATHUYECKUX TPYII
Pa3paboTka neHTH BpeMeHH
BO3HMKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
OK 02 IIpoucxoxaeHne YeIoBeKa — @pOHTaIBHBIN OIIPOC
OK 04 aHTPOIIOTeHEe3 Pa3paboTka 1eHTBl BpeMEeHU
IIPOUCXOXKICHUS YEIOBEKA
Pa3nea 4. Ikosnorus
OK 01 Oxonorudeckue Gaxtopsl U cpeapl | Tect mo skonorudeckum axkropam u
OK 02 KU3HU cpelaM KU3HU OPraHU3MOB
OK 07
OK 01 [Tomynsammsi, coobmiecTna, CocraBieHue cxeMm KpyroBopora
OK 02 HKOCUCTEMBI BEIIECTB, UCIIOJIb3Yysl MaTEPHUAIIBI
OK 07 JEKIUU
Perrenne npakTMKO-OpUEHTUPOBAHHBIX
pacyYeTHBIX 3a/IaHUM 110 IEPEHOCY
BELIECTBA U SHEPTUU B IKOCHCTEMAX C
cocTaBieHHe TPOPHUUECKHX Ienel u
MUpaMul OMOMAaCChl U DHEPTHH
OK 01 buocdepa - rmobanpHas OueHuBaemasi AUCKYCCHS
OK 02 JKOJIOTHYECKAsI CUCTEMA Tect
OK 07
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 22

OK 01 Bnusaue antponorennsix pakropos |Tect

OK 02 Ha Omocdepy [IpakTrueckas padota “OTX0/bI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnusnue counanpHo-3K0510rM4eckuXx |OueHnBaemasi AUCKYCCHs

OK 04 ($akTOpOB Ha 37J0POBbE YEIOBEKA Brimonnenue naboparopHoi paboThl Ha

OK 07 BBIOOD:
"YMcTBEHHAs! pabOTOCTIOCOOHOCTB ",
"Bnusinue abuotnueckux GakTopoB Ha
YeJIOBEKa (HU3KUE U BHICOKHE
TeMmneparypsl)”

Pa3nena 5. buoJgorusi B :Ku3Hu 3amnuTa Keiica: npeacTaBicHue

pe3yJIbTaTOB PELIEHUS KEHCOB
(BBICTYILIEHUE C TIPE3EHTAIUEH )

OK 01 BroTeXHOJIOrNY B JKU3HU KaXAOT0O BrinosiHeHue Keiica Ha aHAIN3

OK 02 UH(POPMALIMU O HAYYHBIX JTOCTUKEHUIX

OK 04 B 00JIACTH F'€HETUYECKHUX TEXHOJIOTHI,
KJIETOYHOW MHYKEHEPUH, MHUILIEBBIX
OMOTEXHOIOTHH (110 rpymnmnam),
MIPE/ICTABICHUE PE3YIbTATOB PEIICHUS
KEMCOB

OK 01 broTrexHoI0rMM B IPOMBIIUIEHHOCTH |BhINOIHEHNE Kelica Ha aHaIu3

OK 02 UH(POPMALIUHU O Pa3BUTUU

OK 04 OMOTEXHOJIOTHH ¢ MPUMEHEHUEM

TEXHUUYECKUX cHCTeM (TI0 TpyIIam),
MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB

4.2. KoHTpOJIbHO-U3MePHUTEe/IbHbIe MATEPUAIbI BKIKYAKOT:

4.2.1 OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJIsI O AuciumniuHe «buosorus»

TCKyu.IHﬁ KOHTPOJIb PC3YJIbTATOB o6yquI/151 MOKHO OCYHICCTBJIATHL pPa3IMYHbIMHA
METOAaMM U C IMOMOIIBIO PA3JIMYHBIX OHCHOYHBIX CPEACTB. ITo JUCIHMITIINHE «buonorus» B
Ka4ueCTBC CPCACTB TCKYLICTO KOHTPOJIA NPUMCHAOTCA 3a/laHUS B TECTOBOM (bopMe; Ta6J'II/II_IBI;
BU3yalin3alud TCOPETUICCKOro MaT€puraia B (1)0pMaTe JICHTBI BPEMCHH U MCHTAJIbHBIX KapT,
peuicHuc KEMCOB U APYruc OLCHOYHBIC MAaTCpUAJIbI. Hixe MMPpUBCACM NMPUMEPBI HCKOTOPBIX

U3 HUX.

3adanus, nanpasienHvle HA CUCMEMAMU3AYUI0 U 0000WeHUe meopemudecKol UHpopmayuu
1. 3amoaHeHue TAOIULBI
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 23
Ha3zBaHnue TeMbI buonorus xax HayKa

OnuceBaTh METOJBbI UCCIICAOBAHUA HA MOJICKYJIIAPHOM U

Pe3yabTaTr 00yyeHus no reme
KJIETOYHOM ypPOBHE

O01mme kKoMneTeHIMHA OK 02

@opMyJHPOBKA 3aJ]aHUsA: 3AII0JIHUTE TaOIuIly “Bkiaa ydeHbIX B pa3BUTHE OHOIOTHH,
yKa3aB y4eHOT0, BDEMEHHOM Mepruo/1 padoThl HA/I OTKPHITHEM H JalTe KPATKYIO
XapaKTePUCTHKY OTKPBITHUS, UCIIONIb3ys MaTepHal JICKIHiA, yueOHUKA, UHbIE HCTOUHUKH
nHpOpMaIny.

Tabnuna — Bkiag yueHbIX B pa3BUTHE OHOJIOTUT

Yuensbiit Bpemennoii nepuon Kparkast xapakrepucTaka paboThl y4€HOTO

Kpurepuu orieHuBaHus 3a1aHUS:

5” - TaOnHIa BEIIOJHEHA B ITIOJIHOM 00bEME

“4” - B X0/1€ 3aMOJIHEHUSI TAOJIUIBI MaTepUall OTPAXKEH HE TOIHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHbIE HETOUHOCTH, HET0YEThI

“3” - B X0/1€ 3aM0JHEHUs TaOJIUIbI MaTepHall OTPA’KEH HE MOJTHOCTHIO, UMEIOTCS
3HAUYUTENIbHbIE HETOUHOCTH, HEJOUYETHI

“2” - Tabnuia otpaxkaet MmeHee 50% Marepuana Wik He BBITIOJIHEHA

2. Pa3paGoTka JIeHTbI BpeMeHH!

Ha3Banue teMbI OHTOreHe3 XKUBOTHBIX U YEJIOBEKA

Pe3y.]'leaT Oﬁy‘leHHH o TeMe OnuceiBaTh CTaarn OHTOI'CHE3a JKMBOTHBIX W YCJIOBCKA

O01mme KOMIETEHIIUH OK 02, OK 04

®dopMyIHPOBKA 3aJaHHsI: CO3AliTE JICHTY BPEMEHH, OTPAKAFOLIYIO ITAIIbI
OHTOT€HE3a OT/JEILHOM IPYIIBI )KUBOTHBIX HITH YEJIOBEKA C KPATKOW XapaKTEPUCTUKOM.
HazBanus CTaHI/Iﬁ JOJIDKHBI OLITH PacCIoJIOKEHBI B XPOHOJIOTHYCCKOM IMOPAAKE, OCHAIICHBI
KpPaTKUM OIHCAaHHEM OCHOBHBIX M3MEHEHHH, TPUII0KEHBI PUCYHKH. 3a/1aHHE BBITOJTHSICTCS B
MasblX rpymnmax (3-4 denoBeka)

3. Pa3pa0oTka MeHTAJIbHOI KapThl

Ha3Banue Tembl Crpoenue opranuszma
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 24

OnuceIBaTh CTPOCHUC U B3aNMOCBA3b JacTen

Pe3yJ'ILTaT Oﬁy‘leHHH Imo TeMe
MHOT'OKJICTOYHOI'O OpraHnu3mMa

O01mme koMneTeHIMHA OK 02, OK 04

@opMy/IMPOBKA 3aJaHMMA: COCTABbTE MEHTAIbHbIE KapThl IO KiIacCU(UKAIUH
TKaHEel, OpraHOB U CHUCTEM OpraHoB. B kapTe oTpa3ute 0COOEHHOCTH CTPOEHUs, (QyHKIIMIA
00bEeKTOB. BBl MOXkeTe 00beAHHATH OOBEKTHI 1O BBHIMOIHAEMOW (YHKIMU WIH 10 CUCTEME
OpraHoOB.

[Ipu BBINOJHEHUH CTYJIEHTHI PACIPEAEISAIOTCS Ha Majble rpynmsl (1o 2-3 yenoBeka).
3ajaHue sABISETCS  NPOQEecCHOHATbHO-OPUEHTHUPOBaHHbIM. CTylneHThl, oOydarouiuecs
npodeccun/CnennaIbHOCTH CBSI3aHHOM ¢ 00BEKTOM m3ydeHus: “Pactenus” pazpabaThIBaioT
MEHTaJbHYI0 KapTy IO CTPOCHMIO OpraHM3Ma pacTeHUil (TpymIbl MOXHO pPa3JIeNUTh IO
OTJelaM DPACTEHUN: MOXOBHJHBIE, IJIAYyHOBUIHBIE, XBOILEBHUJHBIEC, MAllOPOTHUKOBUIHBIE,
roJIOCEMEHHbIE, MOKpbhIToceMeHHbIe). CTyneHThl, oOyuatomuecs: npodeccrun/crnennanbHOCTH
CBSI3aHHOM ¢ 00beKkTOoM u3ydeHus ‘JKuBOTHbIE” pa3pabaThIBAalOT MEHTAIbHYIO KapTy IIO
CTPOEHHUIO OpraHM3Ma >KMBOTHBIX (IPYIIBl MOXXHO pa3fgeluTh MO TUIAM M KJlaccam
KUBOTHBIX. THIIBI: KUIIEYHONOJIOCTHBIE, IIJIOCKHE YEPBU, KPYIJIblEe YEPBU, KOJIbYATHIE YEPBH,
MOJUTIOCKH, 4jieHucToHorue. Kiaccel: XpsiieBble pbIObl, Jonacrenepsle pblObl, ampuoumu,
MIPECMBIKAOIIHECH, NTHUIIBI, MJICKOITUTAIOIIINE). CryneHTs, oOyyaromuecs
npodeccun/cnenuaIbHOCTH CBSI3aHHOM ¢ 00BbeKTOM u3yudeHHs “YenoBek™ pa3pabaThIBatOT
MEHTAJIbHYIO KapTy IO CTPOEHUIO OpraHu3Ma 4eJI0OBeKa.

ITpu pa3paboTke peKOMEHyeM UCIIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA JUIsl CO3JJaHUsI MEHTaJIbHBIX KapT.

IIpuMep yacTH MEHTAIILHON KapThI:

CepaeYHO-COCYAMCTAA CUCTEMA

nuweson
HenayaOouHO-KMLIEYHBIA TPAKT

KHWLWEYHWEK OBEH3OUATUNEPCTHAA KMWKE

Kpurepuu onieHuBaHusI MEHTAJIbHOW KAapThI:
«5» - 8-9 6an10B; «4» - 7 6a/0B; «3» - 5 6a10B

3 6a1a 2 dasna 1 6aa
Conep:xkanue Nudopmanus Nudopmarmst Nudopmarmst
IIPE/ICTABIICHA B IIPECTABIICHA, HO [IPEACTABIICHA
MIOJIHOM 00beMe VMEIOTCS] HETOYHOCTH | YaCTUYHO
I'paduueckoe MHorocrynenuaras MHorocrynen4aras IIpocroi «may4ox»
odopmieHHe KapThl | KapTa ¢ J00aBICHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcmons3oBanne
pa3H1>1x IIBCTOB Ha
OTpeIeTICHHBIX
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W ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,7@ _ YUPEXXIEHVE BBICIIETO OBPA3OBAHMS PIYTUC
™ «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA " CEPBUCA»
PrYTUC Aucm 25
BETBSIX.
JlekcuKko- Kapra ne conepxut Kapra ne conepxur Kapra conepxur tak
rpaMMaTH4ecKoe | OIIMOOK M OMEYaTOK | rpyObIX MHOTO TPYOBIX
oopmJiieHuUe IrpaMMaTHYECKUX IrpaMMaTHYECKUX

OIINOOK MiIH
OIIeYaTOK, KOTOPhIE
OBl OTBIIEKAIU
BHHUMaHME YUTATES
OT COJICP KAHUS

OIIMOOK U OICYATOK,
9TO €€ COJICpKAHKE
TPYIHO
BOCIPUHHUMACTCS

4. Pa3zpaborTka riaoccapusi

HasBanune teMbI

OCHOBHBIE TTOHSITUS T€HETUKHU

Pe3yabTaT 00yuyeHus mo Treme

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
N3MCHYHNBOCTH

O0mue KoMNneTeHI NN

OK 02

®opMyJIMPOBKA 33JaHUSI: COCTABbTE INIOCCAPUI C ONpe/IeIeHUsIMHU 110 TeMe ~OCHOBHbIE
MOHATHUS T€HETHUKA , UCIIOJIb3Ys MaTepUalbl JEKIUH, y4eOHUKHU, CIOBApH.

IIpuMepHBIi nepeYeHb TEPMUHOB:
AnbpTepHAaTUBHBIE TPU3HAKU

AJenpHble TEHBI
HeamnensHble TeHbI

JIOMUHAHTHBIN NTPU3HAK

PeneccuBHBIN pU3HAK

['oMO3UTOTHBIM Opranu3mM
I'eTepo3UroTHBIN OpraHusM

T'enoTun
denorun

JluruOpuHOE CKpeIrBaHue

Ywucras TUHUAS
I'ubpun
HacnencTBeHHOCTH
N3MeHunBOCTD
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M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE
,;1@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI
N «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC

CMK
PIYTUC

Aucm 26

3aoanusn, nanpaenennvle Ha Popmuposanue unu NPOGEPKy 3HAHUI
1. POpoHTAJBHBIH 0NIPOC

HazBanue Tembl HcTopus 3BOIIOLUOHHOIO YUEHUS

Pe3yabTaTr 00yyeHus mo reme

XapaKTepI/ISOBaTb MMPEANOCHUIKA U IBUXKYIIHUEC CHIIBI
BO3HHKHOBCHUS MHOFOO6paSI/ISI BUJI0B

O01mue KoMIeTeHIUH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY

Hepe‘lI/ICHI/ITe IpCAITOChIIIKM BO3HUKHOBCHHA JapBUHHU3MaA
HepeLII/ICJII/ITC OCHOBHBIC ITOJIOKEHHUS CUHTETHYCCKOM TCOPHU SBOJIIOLUA

el A

Kpurepun onenuBanus:

«5» - OTBET IOJHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUU WK C TPyOBIMH OMIMOKaMHU

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET

2. [loaroroBKa ycTHBIX COOOLIEHUI C Mpe3eHTalueil

KakoBbl cuiibHbIE U c1a0ble CTOPOHBI CUCTeMbI oprannyeckoro mupa K. Jlunnes?
CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUS 3BOTIOIIMOHHON Teopun JK. b. Jlamapka.

Ha3Banue teMbI I'eneTuka ueoBeka

M3MEHUYUBOCTH
PesynbTaT 00yueHus mo teme

HACJICACTBCHHBIX IIPHU3HAKOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBECHHOCTH U

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mue KOMIeTeHIUH OK 01, OK 02

®opMyJIHpPOBKA 3aaHUSI: TTOJITOTOBBTE YCTHOE COOOIIEHHNE U MPE3CHTALINIO 00 OTHOM

HacJeACTBEHHOM 3a00JieBaHUU U3 TiepevHs. PaboTa BemoHseTcs B mapax. B ctpykrype

COOOIIIEHUs U TPE3CHTAIIUN HEOOXOAUMO OTPA3UTh:
1. HasBanue 3a00jieBaHus
2. Tunmzauus 3aboiieBaHus
a. A) reHOMHOE / TeHHO€ / IOJIUTeHHOE / XpPOMOCOMHOE

b. B) ayrocOMHO-IOMHUHAHTHOE / Ay TOCOMHO-PEIIECCUBHOE / CIIETUICHHOE C

MOJIOM
CymHocTs MyTanuu (Ha KJIIETOYHOM YPOBHE)
Knuanueckue nposiBieHus 3a00eBaHus
Yacrora BCTpe4aeMOCTH
Jlmarnoctuka

o hsw
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTVIC

Aucm 27

oakrwdE

7.
8.
9.
10.
11.
12.
13.

HcTtounuku nnpopmarmu.

IIpuMepHBbIii NepevyeHb HACIEICTBEHHBIX 3200/1eBaHUIl Ye/I0BeKa
Cungpom DHreinbmaHa
MyxkoBucun03
Cungpowm Ilupcona
Cunnpom Jlayna,

Cunapom Knaiindensrepa,
Cunnpom llepenieBckoro-
TepHepa,

Cunapom DnBap/ca,

CHHIIPOM «KOIIAubero KpuKa»
CeprioBUTHOKIIETOUHAS] AHEMHUS
Hetipopubpomaros
JanbToHu3M

I'emodunms

DEeHUIKETORYpHUs
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o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,7@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKHUN TOCYOAPCTBEHHbBIV YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
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Yek-JIMCT AJI51 OL[EHKH NMpe3eHTalnu
OneHuTe NPe3eHTAIMIO M0 CIETYIOINUM KPUTEPUSIM:
DJIEMEHTHI COJICP KaHUs Hammuue | OtcyrcTBue
1. TuTynbHBIN ClTaiin
1.1 HasBanue 3a0oneBanus
1.2 | CBenenus 00 aBTOpax
2. Jlana nosiHas Tunm3anus 3a00JeBaHUs
3. ITokazaHa CynIHOCTh MyTallUU
4. Onucanbl KIMHUYECKHUE TPOSBICHUS
3a00JIeBaHUS
5. Yka3zaHa yacToTa BCTPEYaeMOCTh
6. OnucaHa TMarHOCTUKa
7. Yka3aHbl HCTOYHUKU HHYOPMALUH
8. Cobmro/1IeHue eIMHOT0 CTUJIS PE3CHTAIuN
9. Marepuan OblJ1 HHTEpECeH
10 Marepuan ObLI 1TOJIe3eH
IIIkaja nepeBoja 0a/1710B B 0TMETKY
12-11 6aymoB - «5»
10 - 8 6amoB - «4»
7-6 6aI0B -«3»
Memnee 6 6aI0B WM OTCYTCTBUE PAOOTHI - «2»
JlonoIHUTeIbHBIE CBeJIeHH s /IJIS PenoiaBaTeJisl.
B nensx nzbexxanue MOBTOPEHHS TEM MPE3EHTAIUH, IIPETOIaBaTEII0 PEKOMEHTYEeTCs
pactpeaenuTh KOHKPETHBIE TEMbI CPEH TPYII YJalluXxcs.
3. OneHnBaemMasi JUCKYCCHS
Ha3Banue TeMbl buocdepa - rmobGanbHast SKoJ0rHYecKas cucTeMa
OnuceIBaTh CBA3b MEXKIY OPraHU3MOM U CPEIOH €ro
Pe3yabTaT 00yueHnus mo reme obuTtaHus
YcTaHaBnMBaTh CBSI3b MEX]Y CTPYKTYpaMu 6nochepsl
O0mue KOMIeTeHIUMU OK 01, OK 02, OK 07

IIpuMepHBIi nepeYeHb BONPOCOB K OLICHUBAEMOM JUCKYCCHH
1. T'moGanbHOe moteruieHue: MU WM peanbHOCTh? YTO BaM U3BECTHO O JAaHHOM SIBICHUH?

Kakne q)aKTI)I CYIICCTBOBAHUSA U OTCYTCTBUSA II100aJILHOTO MOTEIICHHS BaM

W3BECTHBI?
2. OObscHuTE, Kaknue (aKTOPhl OTPAaHUIMBAIOT PACIIPOCTPAHCHUE )KU3HU B aTMOC(epe,
autochepe, ruapocdepe.

»w

Kak MO’KHO 0XapakTepu30BaTh HCTOPUUECKNE U3MEHEHUS POJIU UesloBeKa B Ouocgepe?
B 4ém cocTouT IeHHOCTh OXpaHbl OMOpazHo00pa3usa? UTo MPUBOIUT K COKPAILIEHUIO

Oouosormaeckoro pazHooopaszusa? [louemy /it yemoBedecTBa BaKHO HE IOMYCTHTh
o0enHeHus: OuopaszHoobOpaszus?
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Kpurepuu onieHnBanus:

«5» — AKTHBHOE yd4acTHME€ B JAHMCKycCUHU. BbICKa3blBaHHE COOTBETCTBYET 3a/laHHON TeMe,
XapaKTepu3yeTcss  BBICOKOM  MH(QOPMATHBHOCTBIO U OPUTHHAIBHOCTBIO,  apTyMEHTHI
MOJKPETIJICHBI YOAUTEIbHBIMH TPUMEPAMHU.

«» - JIocTaTOYHO aKTUBHOE y4acTHE B JUCKYCCUU. J[OIycKaeTcs HE3HAUYUTEIbHOE OTKIOHEHHE
OT TE€MBbl JUCKyCCUM. BbICKa3bIBaHUE HOCUT OTYACTH TPUBHUAJIBbHBIM, IOBEPXHOCTHBIN XapakTep.
He Bce apryMeHThI OIKPEIIEHBI IPUMEPAMH.

«3» — [IlaccuBHOe yvacTHe B JUCKYCCHMU. BbICKa3zplBaHHE XapaKTEepU3YeTCs HU3KOU
MH(OPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPa)KaeT IMOJIHOTO MOHUMAHUS TEMbI JUCKYCCHUU.
ApryMeHTHI CPOpMYIUPOBaHbI a0CcTpakTHO. [IprMepbI OTCYTCTBYIOT.

«2» - llaccuBHOe ywacTue B JHUCKyccHM. BbICKa3blBaHHE HE COOTBETCTBYET 3aJaHHOM TeMe,
OTCYTCTBYIOT apTyMEHTHI B MOJIb3Yy KaKOH-THOO0 TOUKH 3PCHUS.

JlonoJiHUTe/IbHBbIE CBEeIEHUs 1JISl TPenoaBaTeJis.

Juckyccuro MofiepupyeT npernoaaBareib. B Hauane qUCKyccuu OH 3a/1aeT CIIyIIaTesiM
HECKOJIBKO KIJIFOUEBBIX OCTPBIX BOIPOCOB, MOOYXK/asi UX BCTYNHUTH B oOcyxaenue. [lanee
MOCTETIEHHO B X0JI¢ AUCKYCCUU 00CY>KIAIOTCS BCE MOCTABICHHBIE BOIIPOCHI, YIaCTHUKU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O6cyxeHue o BONpocaM JeKIHu

Ha3zBanue TeMsbl JKu3HeHHBIN UK KiI1eTKH. MuTto3. Meiio3
Pe3ysbTaT 00y4yeHus no reme XapakTepu30BaTh KU3HEHHBIH ITUKI KJIETKU
O01Me KOMIIETEHITHH OK 02, OK 04

IIpumepHBbIii IepeyeHb BONPOCOB ISl 00CYAKIEHUS
Kaxue usmeHeHus B KJIETKE NPEAIECTBYIOT IEIEHHUIO?
Oxapakrepu3yiite (a3bl MUTO3a U KPATKO PAaCCKaXUTE, KaK MPOUCXOIUT 3TOT MPOILIECC.
B yem 3akimodaercst OMoJ0rnuecKoe 3HaYeHne MUTO3a?
Yem Mel03 OTaMYaeTCst OT MUTO3a?
B yem 3akimodaercst Onojoruueckoe 3HaueHue Meos3a?

agrwbdE

5. Tect

Ha3Banune TeMbl B3aumoneiicTBue reHoB

OnuceiBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
W3MEHYHUBOCTH
Pe3yabTaT 00yueHus 1o reme Onpenenars BEpOSTHOCTb BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IPH Pa3JIMUYHBIX
B3aMOJIEUCTBHUAX I'€HOB

O0mue KOMIeTeHIUH OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUA
1. K B3auMoaeicTBUAM aJUIEIBHBIX TEHOB HE OTHOCHT:
1) ammcTas, nomuMepuro, MOAUGUIUpPYIOIIee TeHCTBUE TeHOB
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pabor:

2) Koonepalu, MHOKECTBEHHBIN aJljIen3M

3) cBEpXIOMUHHPOBAHUE, KOMILLIEMEHTAPHOCTh

4) KOZIOMHUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHNE

[IposiBiieHne y TeTePO3UroT MPHU3HAKOB, JACTEPMUHHUPYEMBIX JByMs aJUICIISIMU
HaOJr01aeTCs pU:

1) cBepX1OMUHUPOBaHUH

2) smncrase

3) KOZOMUHUPOBAHUU

4) omumepun

HacnenoBanue 4eTBepTOil rpynibl KPOBH OTHOCST K TUITY B3aUMOJICHCTBUSA:

1) KOIOMUHUPOBaHHE

2) cBEpXJOMUHHUPOBAHUE

3) nonHOEe JOMUHUPOBAHUE

4) NIpoMeXyTO4YHOE IOMUHUPOBAHUE

HacnenoBanue MMHIIMIUIOBOM OKPACKU y KPOJMKOB KOHTPOJIUPYETCA TPEeMs aJlIesiMu:
A,a n ah. Kaxxnast oco0b SIBIISIETCSI HOCUTEJEM TOJIBKO ABYX U3 HUX. DTO IpUMeEp:

1) KOMIIJIEeMEHTapHOCTH

2) koomnepauuu

3) MHO>XKECTBEHHOT'O aJuIeIn3Ma

4) nonumepun

[losiBneHre HOBOOOpPA30BaHMKM INpPH COBMECTHOM JI€HCTBMM JIBYX JOMHHAHTHBIX
HEaJUIeJbHBIX TEHOB, KOTJAa B TOMO3UTOTHOM WJIM B TETEPO3UTOTHOM COCTOSIHUU
pa3BUBAETCS HOBBIM NMPU3HAK, HAOIIOJAETCS PU:

1) KoMIIEMEHTapHOCTH

2) Koomepanuu

3) NOJTHOM JOMUHHUPOBAHUU

4) neiicTBUM reHOB-MOAN(PUKATOPOB

Ecnu omuH TOMHHAHTHBIN TE€H NOJABIISET JACHCTBUE JPYroro JOMHUHAHTHOTO T'eHa, TO -
3TO MpUMeEp:

1) peuieccuBHOTO 3MKCTa3a

2) nonuMepuu

3) TOMHUHAHTHOTO MHUCTa3a

4) MHOXECTBEHHOI'O aJlIeTu3Ma

3aoanusn, nanpaenennsvle Ha Gopmuposanue ymenuil u HagblKoe
JlabopaTopnasi padora
[Tpy u3ydyenun aucuuIUIMHBL “Brosiorus™ mpeaycMOTpeHO BBITOJHEHHE Ja00paTOPHBIX

Tema 1.3. buosiornyecku Ba:kHble XMMHYeckHe coequHeHusi: JlaboparopHas paboTa

“Onpenenenne ButamuHa C B mponykrtax nutanus’”; Jlabopartophas paborta «'mapoduiabHo-
ruipooOHBIE CBOWCTBA JTUIHIOBY.

Tema 1.4. CTpykrypHO-QyHKUMOHAIbHASI oOpraHu3aunusi kJjerok: JlaGopaTopHas

pabota «CTpoeHue KIeTKU (pacTeHUs, )KUBOTHBIEC, TPUOBI) U KIETOYHBIC BKIIOUEHUS (Kpaxmall,
KapOTHHOWJIBI, XJIOPOIUIACTHI, XpoMoTuIacThl)y; JlaboparopHass pabora «lIpoHHUIIAEMOCTH
MeMOpaHBbI (TUTa3MOJU3, ACTIA3MOJIH3)».
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Tema 4.5. BiansiHue coumajbHO-IKOJIOTHYeCKUX (PAKTOPOB HA 310POBbe YeJIOBEKA:
JlaboparopHass pabota Ha BBIOOP: «YMCTBEHHas pPabOTOCMOCOOHOCTh» unn «BrusHue
abnoTuyecknx (PakTOpPOB Ha YeJoBeKa (HU3KUE U BHICOKUE TEMIIEPATYPhI)»

Tema 6.1. OcCHOBHBIE METOAbI O0MOIKOJIOTHYECKUX UCCIIeI0BAHMNI

JlaboparopHas paboTa Ha BBIOOp IO MUHU TpynnaMm: «BiausHue TemnepaTypsl Ha pocTa 1
(U3HOIOTHYECKYI0 aKTUBHOCTH JIPOXOKEBBIX KIIETOK»; «BiusHUE YIIIeBOJOB Ha pocTa H
(bU3HONOrMYECKYI0 aKTUBHOCTh JAPOXIKEBBIX KJIETOK»; «CodYeTaHHOE BIMSHUE TeMIIEpaTypbl U
YIJIEBOJIOB HAa POCTa U (PU3HOIIOTHUECKYIO aKTUBHOCTD JIPOMIKEBBIX KIIETOK)

OOopynoBanue Jjadoparopud M padouux MecT JaGOpPaTOPHM: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETP, JT1abopaTopHas mocyaa (IpoOUPKH, MOICTABKH sl IPOOUPOK, MUHIETHI,
IIECOK, CTYNKH C MECTHKAMH, IMPEIMETHBIE U IOKPOBHBIC CTEKJIA, CTEKJISHHBIC MAIOYKH,
npenapoBajibHble Wb, (UIbTpOBaNbHAsA Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBop xjopuzaa Hatpusi, 3%-Hblil pacTBOp NMEPOKCHJA BOJOPOJA, pacTBOp Hojaa B HOAUCTOM
KaJluy, TTOUIEepUH, KIyOHU KapTodens, JUCT 310JeH KaHAACKOH, Mo psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyaTblii, pa3BeICHHbIE B BOAE IPOAOKH).

[IpuBenem nmpumep 1a00paTopHO pabOTHI

Ha3Banue Tembl CTpyKTYpHO-(OYHKIIMOHATLHAS OPTAaHU3AIIHS KIIETOK

Pa3nnuath cylecTBeHHbIE IPU3HAKK CTPOEHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOW IPUPOJIBI
IIpoBouTH HAaONIOJEHUE KIETOUHBIX CTPYKTYP M UX
M3MEHEHUH C TOMOIIBIO MUKPOCKONA

Pe3yabTaTt 00y4yeHus no teme

O0mue KoMIeTeHIUU OK 01, OK 02, OK 04

JlabopaTtopHas padota «CTpoeHHE paCTUTEIBHOM, )KUBOTHOU, TPUOHOMN KIECTKM

[{enb pabOTHI: 3aKPEMUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl M pacCCMaTPUBATh UX MO
MHKPOCKOIIOM, HAXOHUTb 0COOEHHOCTH CTPOCHUSA KICTOK pPa3JIMYHbIX OPTaHU3MOB, CPABHUBATH
UX MEXy CO00M.

1.Bonpock! st gonycka K Ha6ODaTODHOﬁ pa60Te.

1. Ha30BUTE OCHOBHBIE YaCTH MUKPOCKOIIA U ONMUIINTE UX (PYHKIIMH.
2. Yo Takoe NpeIMETHOE U IIOKPOBHOE cTeka? [[j1si uero OHu HyKHBI?
3. IlepeunciuTe OCHOBHBIE MPaBUIIa PAOOTHI C MUKPOCKOIIOM.

2.IIpoBeicHNE OIEITOB

O6opyioBaHue U 1OCy/a Marepuanibl U peaKTUBbI
1. MukpocKomnsl 1.Bona
2. IlpenMeTHBIE U TOKPOBHBIE CTEKJIA 2. Pa3BeieHHBIE B BOJE IPOIKKHI
3. CTEeKIsIHHbIE MAIOYKU 3. JIyk penyatslit
4. CrakaHbl
5. ®unpTpoBasibHAs Oymara (canderka)
6. CTepuIIbHBIN IIMaTeINb
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AJropuT™ poBeEHUS paObOTHI

BOHpOCBI " 3aJaHUA

e 1. 3yuyeHue CTPOCHUSA PACTUTEIbHOU
KJIeTKHU
1.1. Cuatb ¢ BHyTpeHHEN IOBEPXHOCTH MICHUCTOM
YelIyH JIYKOBUILIbI TOHKYIO IUIEHKY — 3MUJEPMY;
e 1.2. [TomecTuTh KycOoueK SMUAEPMBI Ha
IIPEIMETHOE CTEKJIO B KAILJIKO BOJIBI;
e 1.3. HakppITh 00BEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpeTh KJIETKH 3MUACPMBI T10]T
Pa3IUYHbIM YBEJINYEHHEM MUKPOCKOIIA

Onpenenure GopMy KIETOK,

e Haiinute si1po, BakyoJin, 000JI0UKY
KJIETKH.

e 3apucyiiTe HECKOJIbKO KJIETOK
SMHIEPMBI, 0003HAYUB HA PUCYHKE:
UTOILIa3MYy, PO, BaKyOJIH,
000JI0UYKY KJIETKH

2. U3y4eHne CTPOCHUS )KMBOTHOM KJIETKH
2.1. [IpoBecTH CTEPUIIBLHBIM IIIATENIEM C JIETKUM
Ha)XKMMOM 110 HEOY MJIH 110 JIECHAM;

2.2. Hanectu KareiabKy CIIOHBI Ha IIPEIMETHOE
CTEKJIO U HaKpPbITh €€ IIOKPOBHBIM CTEKIIOM;

2.3. PaccmoTpeth npenapat npu 00J1b110M
YBEJIMUYEHUH C IPUKPBITON Auadparmoit
KOHJIEHCATOopa.

PaccMmoTpuTe Ha KOHUMKE IITIATENs B
KareJbKe CJIIOHBI CJIYIICHHBIC KIICTKA
AIUTEIHS
PaccmoTpuTe Ha penapate OT/IeNbHbIE
KPYITHbBIE TIOCKHUE KIJICTKH HENPaBUIBHOM
(dopMel. BosbIas 9acTh KJIIETOK MEPTBEIE,
HIOATOMY B HUX XOPOIIIO 3aMETHO SPO.

e 3apucyiiTe HECKOIBKO KIIETOK,

0003HAYBTE PO U IUTOILIAZMY.

3. U3y4eHne CTPOCHUS KJICTKH APOKKeil
(rpudnbI)

3.1. ITomecTUTh CTEKISHHON NAJTOYKON KaILTIO
pacTBOpa ¢ IpOX>KaMHU Ha MPEIMETHOE CTEKJIO;
3.2. HakphbITh €e MOKPOBHBIM CTEKJIOM. Eciu ecThb
W3JIUIIKH )KUIKOCTH, YIAIUTE €€ C TOMOIIBIO
¢bunbTpoBaNbHOM OymMaru (caiaderkn);

3.3. PaccMoTpeTh npenapat 1ol MUKPOCKOIIOM

Haiigute npoxokeByro KIETKY,
paccMoTpeTh ee (hOpMy U OTACIbHBIC
YacTH.

3apucyiiTe HECKOIBKO KIIETOK, CACNIaiTe
MOJIHCH.

HTorosasi KOHTpPOJbHAA YaCTh J'IaﬁODaTODHOﬁ DaﬁoTbl (BBINOJHHUTH NUCHLMEHHO):

1. W3 kakux OCHOBHBIX YacTeH cOCTOMT Jr00as KieTka?
2. UYro obmiero nMeeTcst B CTPOCHUH PACTUTEIHHON M KHUBOTHON KIIETOK?

3. Yem pa3nuyaroTcs 3TH KIETKH?

4. YeM 00BACHUTD, UTO, OyTy4l YCTPOESHHBIMHU 110 €IMHOMY IUIaHy, KJIIETKH
BeChbMa pa3HooOpa3Hbl O popme U pazMepam?
2. [IpakTHKO-OpHMEHTHPOBAHHbIE pacUeTHbIE 3aJaHUs

Ha3zBanue TemMbl [Tomynsammsi, coodmecTBa, IKOCUCTEMBI

Pe3yabTaT 00yueHus no reme

OnuceIBaTh CBA3b MCKAY OpraHnu3MOM U CpCIIOfI €ro

YcraHaBIuBaTh CBA3b CTPYKTYPBI U CBOMCTB DKOCHCTEM

oOuTanusg

Oo01mue KoMneTeHI MU

OK 01, OK 02, OK 07

HasBanne 3ananus: Pacyer cpoka ucYepnaHusi NIPUPOIHBIX pecypcoB
@alyna: Pa3Butme dvenoBeyeckoro oOIIECTBA HEBO3MOXKHO 0O€3 B3aMMOJCHCTBUS C
npupooi. J[0 HEKOTOPOro BpEMEHM OTPUUATENbHBIE MOCIEACTBUSA XO3SMCTBEHHOM W HWHOU
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NESATEIbHOCTH ~ 4YeJOoBeKa  KOMIICHCHPOBAIM  CIIOCOOHOCTBIO  MPUPOJHBIX  CHUCTEM K
CaMOBOCCTaHOBJIICHMIO. Ho X cepenuHe [BaauaTroro CTOJNETUS CUTyalus W3MEHMIIACH:
OKpPY’KaroIlas IPUPOJIHASI CPEJa YK€ HE B COCTOSIHUM KOMIIEHCUPOBATh MTOJIHOCTBIO MOCIEACTBUS
BO3JICUCTBUSI POCTa YHUCJICHHOCTHU JIOACH W pacIIMpeHUsi MPOU3BOJCTBA. 3arpsi3HEHbI BOJA,
BO3/lyX, pPAacT€HMs, BBINAJAIOT KUCJIOTHBIE  JOXKAW, OPO3Us  BBIBOAUT IIOYBBI U
CENIbCKOXO03HUCTBEHHOT0 000POTa, MOJIIPHBIE JIbJBI TAIOT W3-3a MOTEIJICHUS KIIMMaTa, UCYE3al0T
MHOTHE BHUJbl KUBOTHBIX U DPACTEHUIl, HacelIeHHE MPHOOpeTaeT XpOHHUYECKHe 3aboJeBaHUS,
pacTér cMmepTHOCTh. CyIIECTBYIOUIME CE€ilYac MHTEHCUBHOCTb AHTPOIIOI€HHOI'O BO3JEHCTBUS
BEJIET HAlly [JIAHETY K UCTOILLECHUIO U JIeTpaJaliiu.

3ananue: OLEHUTE CPOK HCYEpIIaHUs IPUPOJIHOIO pecypca, €CiIM HU3BECTEH YPOBEHb
noObIUM pecypca B TEKYIIEM Trojay, a MoTpebJIeHHEe PEecypcoB B MOCHEAYIONIUE Tojbl Oyner
BO3pacTaTh C 3aJaHHOM CKOPOCTBIO MPHUPOCTa €XKErogHoro mnorpedsenus. Kakoi npupoaHbii
pecypc UMEET CaMblil JOJITHM CPOK UCUEPIIAEMOCTH U KaKOW — HAMMEHbIIUI?

Wudpopmanus, HeoOXoaumast Jisl peleHUs:

Tabmuna 1
Pecypc 3amnac pecypca Q, | Hobbrua pecypca q, [TpupocT o6bema
MIIPJI. T MJIPZI T /TOZ noTpeOIeHus
pecypca TP, % B rox
KameHnHbIit yronb 6800 3,9 2
[Tpupoausrii ra3 280 1,7 15
Hedts 250 3,5 2
XKeneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
[{unk 0,24 0,006 1,3
CBuHnert 0,15 0,004 2,2
AIOMUHUI 12 0,016 1,6
Vpaun 300 0,2 2

I[J'IH pacucTa BOCIIOJIb30BAaThHCA (I)OpMyJ'IOI\/'I CYMMBI HJICHOB pAaa FCOMCTpPI‘-IGCKOfI nporpeccuun
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TPyt
o =t e (1)

100
rae Q — 3amac pecypcoB, q — rojoBas 100b14a pecypca, TP — npupocT norpebienus pecypcea, t —

YHUCJIO JICT.

JlorapudpmupoBanue Bopaxkenus mit Q maer ciemyomyro (GopMyldy Ui pacdera Cpoka
yicuepIaHus pecypca
In(ﬂ)+l
q-100 } (2)

t= In(l-l-ﬁ

3. Pemrenue 3agau

Ha3Banue Tembl 3aKOHOMepHOCTI/I HaCJICOJOBaHUA

OnuceiBaTh 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH U
U3MEHUYMBOCTH
PesyabTaT 00yueHnus mo reme OnpenensiTb BEPOSITHOCT BOSHUKHOBEHUS
HACJICJCTBEHHBIX IPU3HAKOB IIPU MOHO-, -,
NOJIUTHOPUIHOM UM aHAJIU3UPYIOUIEM CKPEUIMBAaHUU

O0mue KoMIeTeHIUU OK 02, OK 04

DopMyJIMpOBKA 3aJJaHUA: PELIUTE 3a]aul, COCTABUB CXEMBbI CKPELIMBAHUS
3anaHue sBiseTcs NPodecCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud Jjs CTYIEHTOB
no0MparoTCcs B COOTBETCTBUM ¢ 00bEKTOM M3ydeHus “‘Pacrenus”, “JKuotHble” nim “Yenosek™.
[Ipumep 3amay 11t CTYIEHTOB, O0yUaromuecs Tpodeccuu/crnenuaibHOCTH CBA3aHHOM C
00BbeKTOM H3ydeHus “YUenopek™:
3amaya 1. ¥V yenmoBeka adbOMHHM3M M CHOCOOHOCTH HMPEUMYILECTBEHHO BIIAJETh JIEBOU
PYKOI — pELlECCUBHBIE NIPU3HAKH, HACJIEAYIOIMECS HE3aBUCUMO. KaKoBbI T€HOTHIIBI pOIUTENEH
C HOPMaJIBHOW MUTMEHTAIMEed M BIIAJCIONIMX TMPABON PYKOH, €CITU Y HHUX POIUICS PEOCHOK
aJIbOMHOC U JeBIa?
3anava 2. Y yenoBeka MpaBOPyKOCTb JOMUHHUPYET HaJ JIEBOPYKOCTHIO, KApEry1a30CTh Hajl
roiyoornazocteio. ['onmy0Ooriasslii mpaBia >KEHWICS Ha Kaperyiazoil mpasmie. Y HUX POIHIOCH
JIBOE JeTel — Kaperiasblil JieBlla W rojiyoornasbiii mpasma. OT BTOporo Opaka 3TOTO Ke
MYKYMHBl C Kaperiga3ol NpaBIION pOAMIOCH J€BATH KaperyasblX JeTed, OKa3aBLIMXCS
npasiiaMu. OnpeaenuTs TeHOTUIIBI MYXYHHBI 1 00€UX KESHILUH.
3agaua 3. Y Iletn u Camm kapue riasa, a y ux cectpsl Mamu — roayosie. Mama 3Tux
neTel roiyOornasas, XOTsS €€ pOAMTENN HMMeNH Kapue riasa. Kakoll mpusHaK TOMHHUPYET?
Kakoli et rna3 y nanel? Hanummure reHOTUIBI BCEX MEPEUNCICHHBIX JIULL.

Kputepuu onieHnBanus

“5” - Bce OTBEThI BEPHBI

“4” - nomymieHa ofHa onrroOKa

“3” - gomyIeHsl 2 OmuOKu

“2” nomymieHsl 3 u 6oyee omMOOK WK paboTa HE BBIOJIHEHA

4. Keiic Ha ana;1u3 nHGopManuu
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Ha3Banue Tembl buotexHonoruu B Mmenunmue 1 papmanuu
AHaJ'II/ISI/IPOBaTI) OTUYCCKUE aCIICKThI COBPEMCHHBIX
Pe3yabTaT 00y4yeHus mo reme UCCJICIOBAaHMI B 00JIaCTH OMOTEXHOJIIOTUU U
T€HETUYECKUX TEXHOJIOTUN

O0mue KOMIEeTEHIUH OK 01, OK 02, OK 04

Kelcsl HCIIONB3YIOTCA B KAYECTBE OLICHOYHOI'O MEPOIpUATUS B pasznene 5 “buosorus B
J)KU3HU, KOTOPBIN SIBIISIETCS NMPUKIAJHBIM MOJYJIEM U COCTOMT M3 JByX 4dacTted. Tema 5.17
“BHOTEXHOJIOTHH B JKU3HH KAXKIOT0”~ W3YYalOTCS HE3aBHCHMO OT MPOdecCHii/criennaibHOCTeN
oOydaromuxcsi, Tema 2 sBIseTcs Npo(ecCHOHATbHO HAMpaBIeHHOW M MOAOUpalOTCS B
3aBUCUMOCTH U IPO(PeCCHOHATBbHON HAIPABICHHOCTH.

[TpuBenem npumep ketica k Teme 5.2.1. “buoTexHonoruu B Menunuae u papmanun’

DopMynMpoOBKa 3aJaHUS:

buotexHonoruss — KOMILJIEKCHAsE HayKa, HalpaBJIeHHas Ha IMOJyY€HUE LIEJIEBOTO
IOPOAYKTa, C TIOMOLIbI0 OHMOOOBEKTOB MHKpPOOHOTO, pPACTHUTEIBHOTO H  KHBOTHOTO
MIPOUCXOXKICHUS.

MeaunuHackass OMOTEXHOJIOTHUS — OTpacilb, 1€JIb KOTOPOM CO3[aHUE JUAarHOCTUYECKHX,
npoQUIAKTHYECKMX M JIe4eOHBIX MpenapaTroB, OHA M3y4aeT BO3MOKHOCTH HCIOJIb30BAHUS
MUKpPOOPTraHU3MOB, ISl IOJIyYE€HHUS aMUHOKHCIIOT, BUTAMUHOB, ()EPMEHTOB, AHTUOMOTUKOB,
OpPTaHUYECKUX KUCIOT.

Caxapnbiii 1uadet — 3T0 3a0o0sieBaHre OOMEHA BEIIECTB, MPU KOTOPOM B OpraHu3Me He
XBaTaeT MHCYJIMHA, a B KPOBM IOBBIIIAETCS coAeprkaHue caxapa. ConeprkaHue caxapa B KpOBU
HE00XO0IUMO ISl HOpMAJIBHOTO ()YHKIIMOHUPOBAHUS KJI€TOK. IHCYIuH, KOTOPBIN BbIpabaThIBaeT
HOJ/UKETYJ04Hasl jKee3a, O00ecreuMBaeT MPOHMKHOBEHUE TIUIIOKO3bl B KIETKH, HO WHOI/IA
MPOUCXOAUT cOOM BBIPAOOTKM MHCYJIMHA M KJIETKa HE MOJy4daeT HEeoOXOAMMOro MUTaHHs, a
caxap HaKalJIMBaeTcs B KPOBH. DTO MPUBOAUT K BOZHHKHOBEHHMIO CaxapHOro auadera pa3HbIX
TUIIOB, OJINH U3 KOTOPBIX SIBJISIETCA MHCYJIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auadera
3a00JI€BINH T0JIKEH BCIO )KU3Hb BBOJAUTH c€0€ NHBEKIIMHM HHCYIIHHA.

[To manapiM cratuctuku, B 2014 r. KommdecTBO OONBHBIX caxapHBIM JTUAOETOB B
Poccuiickoii ¢enepaunn cocraBuiao 387 miuH yenoBek. [1o HEKOTOPBIM JaHHBIM 3Ta IHdpa
KaXKIblH TO/ yBenuuuBaercs Ha 5%.

3ananue: HaWAUTE U MPOAHATM3UPYHUTE Pa3IUYHbIe UCTOUHUKH HHPOpMAINK (HaydHas U
yueOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBOil mHpopManuu, cetb VIHTepHET u apyrue) no
TeMe Kelca. OTBETbTE Ha BONPOC HAa OCHOBE HAWACHHBIX JaHHbIX: C 4YeM CBs3aH pPOCT
3a00/IeBa€MOCTH  CaxapHbIM JMAa0ETOM Cpeau B3pOCIOrO0 HACENIEHHUS M OMOJIOKEHUE
3a0oneBanua?  Kakue mepsl NpoQMIAKTUKKA CcaxapHOro auadeTa MOXKHO pealu3oBaTh B
MOBCEIHEBHOM KU3HU KaxaoMy u3 Hac? Kak pa3BuBanoch Npou3BOACTBO HHCYJIUHA U C KAKUMU
TUYECKUMH HOPMaMU IIPU 3TOM CTAJIKUBAJIUCH yueHbIE?

[ToaroToBbTe yCTHOE COOOIIEHHE C MMPE3EHTalKEl, B KOTOPOM HEOOXOJMMO OTPA3UTh:

1. CaxapHblil 1uabeT — NPUYUHBI, CAMIITOMBI, JMATHOCTHKA U JICUEHUE;

2. PacnpocTpaHeHHOCTh caxapHOTO AuabeTa Cpeu HACeNEeHUs CBOET0 pEerHoHa 3a
MOCNeAHNE TPHU rojia, TPOAHAIU3UPOBAB HAayyHbIE MyOJMKALMU U CTATUCTUYECKYIO OTYETHOCTD
(B TOM uMcie OTYeTHI ['0cy1apcTBEHHOTO peecTpa caxapHoro Auadera);

3. PacnpocTpaneHHOCTh caxapHoro nuabera cpeau HaceneHus Poccuiickoit deneparuu
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32 TOCJEIHHWE TPH TOjAa, INPOAHAIU3UPOBAB HAy4YHBbIC IYOJUKAIMA M CTAaTHCTHYCCKYIO
OTUYETHOCTH (B TOM YHCIIE OTYETHI [ 0CyaapCTBEHHOTO peecTpa caxapHoro quabera);

4. TpenmoyiaraeMple MPUYMHBI H3MEHEHHS 3a00JIEBAEMOCTH CaXapHbIM JAHMA0ETOM M HMX
000CHOBaHHE;

5. Bo3aMoskHBIE TPOPUITAKTHICCKHE MEPOITPUSITHS,

4. MeTo/ipl MOTy4YeHUs UHCYIINHA;

5. OTpa3ure 3THYECKUE ACIEKTHl HMCIIOJB30BAHUS OHWOTEXHOJOTUH IPHU MPOHM3BOJICTBE
MHCYJINHA.

JList co3aHms Ka4eCTBEHHOM MPEe3eHTAIlui HEOOXOAMMO COOIIOIATh Psiji TPEOOBaHMIA:

O6mmue 1. TlpeseHTanus 10JKHA HAYUHATHCS C TUTYJIBHOTO claiina, rae

TpeOoBaHUS YKa3bIBA€TCs TEMA, CBEACHUSI 00 aBTOPE U T.II.

2. Ha crnaiinax He0OX0AMMO pa3MeiaTh TOJIbKO TE3UCHI, KITIOUEBbIC

CJIOBa, rpaUIecKe MaTepHalibl (CXeMbI, PUCYHKH, TaOJIUIIbI, (HOTO

U T.OL).

Hcnonp30BaTh eIWHBINA CTUIH O(OPMIICHHUSL.

4. KonuyecTBO ClaiifIoB AOKHO OBITH JOCTATOYHBIM JUJISI PACKPBITHS
TeMBbI, HO He Oosee 20-TH.

w

pudte 1. Crenyer MCHoib30BaTh CTaHAAPTHBIC, IUPOKO PACHPOCTPAHCHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;

2. Pa3mep mpudTa st 3arol0BKOB — HE MeHee 24, s nHPOopManuu
He MeHee 18.

3. He pexomeHayeTcst HCIIONB30BaTh Pa3HBIE THUIBI MIPHU(PTOB B OAHOMN
IIPE3EeHTALHH.

4. Jlns BeieneHuss WHPOPMALUU CIIEAYET HWCIOIb30BaTh IKUPHBIN
HpUQT, KypCUB WM MOAYEPKUBAHUE.

5. He 3noynoTpe6iars NpornucHbIMA OyKBamMH.

®oH 1. XKenarenpbHO HCNONB30BaTh OJJHOTOHHBIA (POH HEAPKUX MACTEIBHBIX
TOHOB.
2. s ¢hoHa IpeArnodTUTENHHBI XOJIOIHBIC TOHA.

Hcnons3oBaHue 1. Ha OJHOM clanae PEKOMEHAYCTCA HCIIOJb30BATH HE Oomee 3-x
OBETa OBCTOB: OJJWH OJIA q)OHa, OJIMH AJIA 3aroJIOBKa, OAWH JJId TCKCTA.
2. I[J'ISI (I)OHa H TCKCTA UCIIOJIb30BATh KOHTPACTHLIC IIBCTA.

[IpencraBnenue 1. PexomeHnayercsi HCIOIb30BaTh KOPOTKUE CIIOBA U MPETIOKEHUS.
uHpopMaun 2. MuHMMH3HPOBATH KOJIMYECTBO IIPENJIOrOB, Hapeuuil,
MpujiaraTeabHbIX.

3. 3arosoBKM TOJHKHBI TPUBJIIEKATh BHUMAHHUE ayTUTOPHU.

O6Bem He crout 3amonHATe OMUH claiii CIMIIKOM OOJBIIMM 00BEMOM
uH(popMalun nH(pOpMaLMU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE 0ojee Tpex
(aKTOB, BBIBOJIOB, OIPEACTICHUN.

5. YueOHO-uccIe10BATEIBCKHIA IPOCKT
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Ha3Banue Tembl bHrO3KOI0rHYECKHi SKCIEPUMEHT

IIpoBoUTH OMO3KOIOTNYECKUN IKCTIEPUMEHT
[TnanupoBaTh OMO3KOJOTUUECKUM SKCTIEPUMEHT
Pe3yabTaT 00y4eHus nmo reme HHTepnpeTupoBaTh pe3ynbTaThl IPOBEACHHOTO
OMO3KOJIOTHYECKOTO IKCIIEPHUMEHTA C UCIIOJIb30BAHUEM

KOJINYECTBEHHBIX METOJIOB

O0mue KOMIeTEHIUH OK 01, OK 02, OK 04, OK 07

Y4eOHO-HCCIeIOBATEIBCKUN  TIPOEKT  SIBIIIETCS  OCHOBHBIM ~ CIIOCOOOM  OIICHKH
pe3yibTaToB 00y4eHus, CPOpPMHUPOBAHHBIX Yy OOy4yaroIIMXCs B XOJ€ OCBOEHMs paszzaena 6
“BbrH03KOJIOrNYECKUE UCCIEA0BAHUS .

Cpenu pa3nuyuHBIX TEXHOJIOTMH NPOEKTHOE OOydeHue 00J1afaeT psAJoM IpPEeUMYIIECTB:
no3BOJsieT  OOydaromeMycss — CaMOCTOATENBbHO  (IpU  KOHCYJNBTAaTUBHOW  TOJJEPIKKE
npenojiaBaTessi) 100bIBaTh 3HaHUA, paboTasi ¢ MHOIOYHUCICHHBIMA UCTOYHUKAMHU MH(OpMAIHH,
npubopamMu W 1a0OpaTOpHBIM OOOPYIOBaHMEM, M OJHOBPEMEHHO B JICJIOBOM OOILICHHH C
OJITHOTPYNITHUKAaMU pa3BUBaTh KOMMYHUKATUBHbIE YMEHHS U HaBBIKH.

Jist yaeOHO-HCCIeI0BaTeNbCKOTO MPOEKTa B paMKaxX OMOJIOTHH HauOoJiee ONTHMalbHa
rpynmnoBas ¢opma paboThl HaJl IPOEKTOM.

Tembl  y4eOHO-HMCCIIEIOBATENBCKOTO — MPOEKTA, NPUBEIACHHBIE HIDKE,  SBISIFOTCA
HOPUMEPHBIMU U MOTYT OBITh MOJIEPHHU3UPOBAHBI 110JI PETHOHANIbHBIE OCOOCHHOCTH U C YYETOM
MOJTy4aeMOU yJanuMucs mpodeccuei (CenrualbHOCThIO):

[TpuMepHbIe TEMATUKN y4eOHO-HCCIIE0BATENBCKOTO MTPOEKTa:

1. Oumenka kauecTBa aTMOC(HEPHOTO BO3AYyXa

2. OreHka KauecTBa MOYB METOJIOM (PUTOTECTHPOBAHUS

3. OreHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPraHOJIENTUYECKUM U
(U3NKO-XIMHYECKUM CBOMCTBaM

4. Bnusuue [TIAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PacTeHUN

5. BnusiHMe coneBOro 3arps3HeHHsI Ha POCT M pa3BUTHE CEMSH BBICIINX PACTEHUH.

CrpykTypa yueOHO-HCCIIe10BaTeIbCKOI0 IPOEKTa BKIIOYAET MSATh OCHOBHBIX JTara.

OcHOBHbBIE IIard TMEpPBOTO ATama BBINOJIHEHUS MPOEKTa: 0OOCHOBAHME AaKTYaJIbHOCTH
BBIODAaHHOW TEeMbl, BBIABICHHE MPOOJIEMbl HCCIEAOBaHUS, (QOPMYJIHPOBAHUE THUIOTE3BI,
MOCTAHOBKA II€JIM U 3a]1a4 UCCIIEJJIOBaHMsI, BIOOp METOJ0OB MCCIIEI0BaHMs, BEIOOP TOUEK 0TOOpa
npo® Ha TEpPPUTOPUU HCCIIEAOBAaHUS, OIpeneseHne (GOpMbl MPEICTABICHHUS pPEe3yJbTaTOB
HCCJIEIOBAHMSI, OTIPE/ICIICHNE ATANOB U COCTaBJICHHE IIJIaHa UCCIIEIOBaHUS.

Bropoii sTan Britouaer B cedsl MOATOTOBKY HEOOXOAMMOM MOCYAbl M Marepuana Juis
HKCIIEPUMEHTA, MTPOBEJIEHUE HKCIIEPUMEHTA, IEPHUOJNUECKYIO MPOBEpKa TEUEHUS dKCIIepuMeHTa/
cbop maTepHaina B BHIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nepuon Tperbero sTama NOpoOBEIACHHS  OHOIKOJIOIMUYECKOTO  HCCIEIOBaHUS,
oOyyaromuecs MoJIy4aloT MepBUYHBIE IKCIEPUMEHTAJIbHbBIE TaHHBIE, IPOBOST CTATUCTUYECKYIO
00paboOTKy MOJYyYEHHBIX ITaHHBIX, MPOBOJAT aHAIM3 Pa3IMYHBIX HCTOYHUKOB MH(pOpMAIUHU B
paMKax TeMbI ITPOEKTa.

Ha yerBepToM sTane, o0yyaroniyiecs BhISABISIOT 3aKOHOMEPHOCTH MEXK1Y UCCIIETyEMbIMU
00BEKTaMH, MPOLECCAMU U SIBICHUSAMH, (OPMYIHPYIOT BBIBOJBI U pa3pabaThIBAlOT MPOTHO3BI,
MPOBOJSAT OILIEHKY KadecTBa HCCIIEeyeMOoro oOBbEeKTa IO pe3ylbTaraM OHMO3KOJIOrHYECKOIro
aHanu3a.
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Ha 3aBepiiatomiem stane npoBOAUTCS OQOPMIICHHE PE3yJIbTaTOB BBINOJIHEHUS y4eOHO-
HCCIIEIOBATEIBCKOTO MPOEKTAa B COOTBETCTBHM C 33/JIaHHBIMU TPEOOBAHUSIMH U TPEICTABICHUE
pE3yJIbTaTOB HA 3aLUTE MPOCKTA.

[lpuBeneM mpuMep ONUCAHUS DSTANOB BBIIOJHEHHS Yy4eOHO-MCCIIEIOBATEILCKOTO
IIPOEKTA:

B pamkax mpoekrta HEOOXOAMMO TMPOWUTH TMATh OTAnmoB paboTHl HAJ Yy4eOHO-
UCCIICIOBATEIbCKUM IPOEKTOM OT BbIOOpa TEMbl JO IYOJMYHOW 3alUThl IOJy4YEHHOI'O
pe3yibTara.

Ha nepsom srarne:
chopmMHpoBaTh KOMaHIy poeKTa (2-3 yenoBeka);

- BbIOpaTh TeMy y4eOHO-HCCIIe10BaTEIbCKOIO IPOEKTa;

- 000CHOBaTh AKTYaJIbHOCTh BEIOPAaHHON TEMBI;

- BBISIBUTb IIPOOJIEMBI HCCIIEI0BAaHUS, CHOPMYTUPOBATH TUIIOTESY;

- Toa00paTh METO/IbI UCCIIEAOBAHMS B PAMKaX CBOETO MPOEKTA;

- BbIOpaTh TOUYKH 0TOOpa MPoO HA TEPPUTOPUH UCCIIEOBAHUS

- chopmynupoBaTh LEIU U 331a4U UCCIIEA0BaHNUS;

- COCTaBMTb IlJIaHA UCCIIETOBAHUS.

Ha Bropowm srare:

- NOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepuaia i SKCIepUMEHTa;

- NPOBECTU IKCIIEPUMEHTA, IEPUOAUYECKU ITPOBEPSIS €r0 TeUEHUE (IIPU
JUINTEJIbHOW IOCTAaHOBKE OIbITa)/ coOpaTh MaTepuall B BBIOPaHHBIX TOUKAX
otbopa npoo.

Ha tpetnem 3tare:

- TOJIy4YUTb [IEPBUYHBIE SKCIIEPUMEHTAIIbHbIE TaHHBIE;

- TIPOBECTU CTATUCTHUYECKYIO 00pabOTKY MOTY4YEHHBIX TaHHBIX;
Ha gyeTBepTom ararme:

- BBIIBUTH 3aKOHOMEPHOCTH,

- c(hopmynupoBaTh BBIBOJBI U 1aTh IPOTHO3 WJIM OLIEHKY KaueCcTBa UCCIIEyEMOI0
00BEKTa MO pe3yibTaTaM OMOIKOJIOTHYECKOT0 aHAIN3A.

Ha 3aBepuaromem srarme:

- 0(pOpPMHUTH pe3yNbTaThl BHIOJHEHUS y4eOHO-NUCCIIEA0BATENBCKOTO TPOEKTA B
COOTBETCTBUHU C 3a/IaHHBIMU TPEOOBaHUSIMU;

- TNOJATOTOBUTH YCTHOE COOOIIEHHE U MPE3EHTALINIO;

- IPEACTaBUTH PE3YJIbTaThl BBIMOIHEHHS Y4€OHO-HCCIEI0BATENBCKOTO TPOEKTA Ha
3alluTe.

[Tpumep BBIMOIHEHUS POEKTA:

Ha3Banme mnpoexkra: OreHka KadecTBa aTMOC(PEPHOIO BO3JyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobiema wucciefoBaHMsA: ONpEJE/IeHUE HMCTOYHMKOB 3arpsi3HEHUS BO3JAyXa Ha
TEPPUTOPUN HACEIEHHOI'O IIYHKTa Ha OCHOBaHUM IIPOBEJCHHUS DKCIPECC-OLEHKU KadecTBa
BO3/lyXa MO COCTOSIHHIO XBOM COCHBI OOBIKHOBEHHOH C OIpe/esieHHeM Kiacca 3arps3HeHUs
BO3/IyXa.

Lenp mnpoexkTa: ompeneiuTh 30HBI pPA3HOW CTENEHU 3arps3HEHHs, C YKa3aHUEM
UCTOYHHKA (MCTOYHUKOB) 3arpsI3HEHMUS.

3agaum npoexkTa:

1. BeIOpaTh TEppUTOPHIO HCCIIEOBAHUS M TOUKH 0TOOpa MaTepHuana;

2. IIpoBecTy OLIEHKY OBPEKICHNS U YCBIXaHUSI XBOU;
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3. Onpenenutsb KJlacc 3arps3HeHUsI BO3/1yXa;
4. PazpaboTaTh KapTy 3arps3HEHHS BO31yXa, Ha KOTOPOH OTMETUTh 30HBI Pa3HOU
CTETEHHU 3arpsi3HEHUs BO3yXa U UCTOUYHUKHU 3arps3HEHMUS;
5. IloAroTOBUTH U MYOJUYHO 3aIUTHTH PE3YJIbTATHl IPOEKTA B KOMAH/IE.
Pe3yabTaTr npoekTHOM padoThl 00y4YaromIerocs:
Kapra cTenenu 3arpsi3HEHHOCTH aTMOC(HEPHOTO BO3/yXa HAa TEPPUTOPHH UCCIICTOBAHUS C
yYKa3aHUEM UCTOYHUKOB 3arps3HEHUS; IPE3EHTAUS Pe3yIbTaTOB UCCIIECOBAHMUS.
®opma npeacTaBiieHUs! pe3yJbTaTOB POEKTHON padoThbI:
3aiuTa NpoeKTa ¢ UCIOJIb30BAHUEM CPEJCTB BU3YAIU3AIMH U JEMOHCTPALIUU TPOAYKTA.
BoinoJsiHeHHe npoeKkTa:
Bomnpocsl 1151 10nycka K NpoeKTHOM padore
1. ChopmynupoBath 1elb IIAHKPYEMOTO SKCIIEPUMEHTA.
2. Kakue nokaszatenu UCIONb3YIOTCS ISl OLEHKU KayecTBa aTMOC(HEPHOT0 BO3yXa 1o
COCTOSIHUIO XBOHU.
3. Kakue uctouHukH 3arpsizHeHus: aTMoc(epHOro BO3/lyXa €CTh B BallleM paiioHE MPOKUBAHHUS.
4. IlepeuncanTh OCHOBHBIE 3TAIBI OMPEISIICHUS YUCTOTH aTMOC(EPHOTrO BO3AyXa O
COCTOSTHUIO XBOHU.
5. Kakue kiiaccel MOBPEKICHHS XBOU HCIIONIb3YIOTCS B JaHHOW MeToIuKe?
6. [lepeuncnure 1 0XapakTepU3yMTe KIACCHl YCHIXaHUS XBOM.
7. Kakue kiiaccel 3arpsi3HeHUs BO3AyXa BbIACIAIOT?
8. OnumuTe mpaBuia 0TOOpa MaTepuana.
9. Kakue 3arpsi3HUTENN BbI3bIBAIOT IOBPEXKACHUS XBOU?
10. Kak onpenenuTs NpoaoKUTEIHbHOCTD KU3HU (MaKCUMaIbHBIN BO3pacT) XBOU?
11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSIHUS MEXKIY TOUKAMHU UCCIICTOBAHUS?
12. XB0o10 Kakoro rojia He00X0AUMO coOpaTh AJIs MPOBEACHUS OLIEHKU COCTOSIHUS
atMocdepHoro Bo3ayxa?

DTanbl TPOBEICHUS pabOTHI:
1. IloaroTOBUTEILHEIN:
- BBIOOpP TEPPUTOPUHU U TOUEK UCCIIEOBAHUS;
- cOop marepuana;
2. KamepanbHas 00paboTka cOOpaHHOTO MaTepHara.

1. BoiObpaTh TOUuKHM HccnenoBaHus, npuMepHo 4 — 5. Touku JOKHBI HAXOAUTCS Ha OJTHOM
JUHUU 110 MEpE yJaJeHus OT MOTEHUUAJIbHOTO MCTOYHMKA 3arpsi3HEHUs B Ballleld MECTHOCTU —
HACEJICHHOTO IIYHKTA, MPOMBIIIJICHHOTO MPEANPUITHS WM aBTOMaructpainu. JKemaTenabHO
pacmojaraTh TOYKH IO JUHUHU MPEoOIaJalonuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHT TIOTCHIIMAJIbHBIE 3arPSI3HSIONINE BEIICCTRA.

Paccrosinre Mexy TOUKaMH 3aBUCUT OT MOIIIHOCTH MCTOYHHMKA 3arpsizHeHus. Eciau 3To
OOJIBIIION HACENEHHBIM MYHKT C MPOMBIIUICHHBIMA TPEANPUATASIMHA W MHOTOYHMCICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHHE MEXIY TOYKaMHU MOTYT OBITh B Tpenenax | KM (JanbHssS
ioniaika OyAeT yaajieHa ot ropoja Ha 5 kMm). Eciu 310 HeGonbIas KoTeabHasi, TO pacCTOsSHUE
MeXIy mromaakaMu MoxeT coctaBiaTh 400 — 800 metpoB. Ecnm aTo aBTOTpacca, To 20 — 200
METpPOB (B 3aBUCUMOCTH OT TIOTOKA aBTOTPAHCIIOPTA).

2. B xax0ii Touke 00cne0BaHus He0OX0IUMO 0TOOPaTh MOJIOABIE AEPEBbs, BRICOTOM 1-
1,5 M ¢ OOKOBEIMH ITOOCTaMH HE MeHee 8.

3. Omnwucarh BBITONTAHHOCTh Y4YacTKa, HPUCBOMB COOTBETCTBYrommi Oamn (1 —
BBITANITBIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOTO TPaBbl BOKPYT JIEPEBLEB; 4 —
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HET HU TPaBbl, HU KycTapHUUYKOB). [Ipu BHITONTAHHOCTH TEPPUTOPHUH, OLICHUBaeMOM Oaniamu 3
wid 4 olleHKa aTMOC(EpHOTO 3arpsi3HEHUS] HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepesa (1 aepeBo B ogHO# Touke) 1o 30
XBOMHOK (cymMMapHO 150 xBoMHOK). XBOMHKH JOJKHBI OBITH B BO3pacTe 2 JIET, TO €CTh Haao
OpaTh 00pa3Ibl XBOU ¢ MOOEroB BTOPOT'0 TO/ia KU3HU — JIJIsl BCEX TOYEK OJIMHAKOBO puc. 1.

MYTOBKH

bokxoerEe moberu

oceBol mober
1roma

ocesol nmober
2rona
oceBoi nmober
3roma

Puc.1. Yactu BeTBU XBOMHOIO JiepeBa ciayKaliue OMOMHIMKaTOpaMu

5. OueHuTh MNPOAOKUTEIBHOCTh >KU3HUM XBOM HA BETBH, C KOTOpPOW OTOMparoTcs
XBOHWHKH, ITO OXBOCHHBIM Y4aCTKaM OCCBLIX 1M00ETOB B COOTBETCTBUHU C PUCYHKOM 2.

[TonHbIN BO3pacT XBOM ONPEAEISIETCS YUCIOM YyYacTKOB OCEBBIX MOOETOB C MOJIHOCTBIO
COXPAHEHHOM XBOEH ILTIOC JI0JIsI COXPAHEHHOW XBOM Ha CIIEYIOLIEM 32 HUM Y4acTKe.

0,5 I 1,5

[
o

35 !

v
a

Puc. 2. Cxema onpeneneHus mpoaoKUTETFHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ KaXkI0if TOYKM HAJO MOMECTHUTh B OTICIBHBIA MaKeT (JIydrne OyMakKHBIH) U
cpa3zy mojmucarh ero (yka3bIBaeTcsi JaTa; TO4Yka OTOOpa; CTENeHb BBITONTAHHOCTU YYacTKa;
MPOJOKUTEIBLHOCTD KU3HU XBOU Ha BETKE, OTKY/1a OepyTCs XBOMHKH).

2. [IpoBeneHne oNbITOB
2.1. AuropuTm onpeaesieHusl KJIACCOB NMOBPEKICHUS H YChIXaHHUS XBOH

OobopynoBanue u nmocyaa Marepuan
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1. Jlyna

1. XBost cocHbI B Bo3pacTte 2 JjieT, He MmeHee 30 mTyk

2. JIuneiika WM MIJITUMETpoBasi Oymara

AJITOPUTM NPOBeeHHS ONbITA

Bonpocel u 3aganus

1. OcMOTpeTh XBOKO MPU MOMOIIIH JIYIIHI.

2. PaznenuTh BCIO XBOIO HA COOTBETCTBYIOIINE
KJIACChI 110 NIPU3HAKaM MTOBPEXJICHHS U yChIXaHUs

COTJIACHO OLIEHOYHOM Tabnune 1 u pucyHky 1.
3. [oacuuTaTh KOJIUYECTBO MOBPEKACHHBIX
XBOMHOK B Ka)KJIOM KJ1acce.

4. TloncuntaTh KOJUYECTBO XBOMHOK C
MPU3HAKAMHU YCHIXaHUSI 10 KJIacCaM.

1. 3aHecTn gaHHBIE IO KOJIUYECTBY
MOBPEKICHHBIX XBOMHOK B Ta0JIHITY 2.

2. 3aHeCTH JaHHBIE 110 KOJUYECTBY
XBOMHOK C IPU3HAKaMH YChIXaHUS B
Tabnumy 3.

2. Paccuntarh NpoOIEHT MOBPEKICHHBIX U
XBOMHOK C IPU3HAKAMH YCHIXaHUS
OTHOCHUTEJILHO OOIIETO KOJUYECTBa
COOpaHHBIX XBOUHOK.

OnenoyHnas TaduIa

Tabauua 1

OueHka MOBPeXKIEHUS U YCHIXaHUS XBOH

Kiaace moBpe:xxkaenus | Buabl noBpexaeHuii Xxsou XapakTepucTHKa yChIXaHUS XBOH
/ KJIaCC YChIXaHUA
KIT1/KVY1 XBOMHKa 0e3 MsTeH Her cyxux y4acTkoB
KIT2/KV 1 XBOMHKA c HeOonpM | HeT cyxux y4acTkoB
YHUCJIOM MEJIKUX MATEH
KIT3/KY 2 XBOMHKA C OOJIBIIMUM YHUCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U JKENTHIX MATEH
-/KVY 3 - VYcoxua 1/3 XxBouHKH
-/KY 4 - VYcoxyo 6ornee MOTOBHHBI XBOWMHKU
WJIM BCS XBOMHKA JKENTas M cyxas
Knacce! noBpexneHus (HEXpO3kI) 1 2 3
Kiacchl ychIXaHHA 1 1 1 2 3
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Puc. 3. Knaccel noBpexaeHus U YChIXaHUSI XBOU
3. O0paboTka pe3yJbTAaTOB ONBITOB
Tabnuma 2

Onpenenenue Kjiacca NOBpeKIeHNs] XBOU

Kitace KII 1 KIT2 KIT 3
MTOBPEXKICHUS
XBOHU
Howmep XBOMHKH 0€3 ISATEH XBOMHKHU C HEOOJIBITUM XBOMHKA C OOJIBIITUM
JiepeBa YUCIIOM MEJIKUX TSTECH YHUCIIOM YEPHBIX U
JKENTHIX TSATEH
IIT. IIT. % IIT. %
1
2
3
Mecto
oTbopa
Marepuaia
BeBon: % xBowHOK — 0e3 msATeH, Ha % HeOONbIIOe YHUCIO MEJKUX MATEeH
JKEJITOTO 11BeTa, y % MHOTO MATEH 1O Bcel JmuHe. Takum o0pa3oM, TOMHHHPYET  KIIAcC

MOBPCIKACHHA XBOU.

Tab6mumna 3
OnpeneneHue Kiaacca yCbIXaHUS XBOH
Knacc KV1 KV 2 KV 3 KV 4
MOBPEXKIACHU
ST XBOH
Howmep VY XBOMHKH HET VYcox KOHUHK VYcoxna 1/3 VYcoxio 6onee
JepeBa CYXHMX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH MTOJIOBUHBI
MM XBOWHKH WA BCS
XBOMHKA JKeNTas U
cyxast
IT. % IT. % IT. % IT. %
1
2
3
Mecto
oTbopa
MaTepuaia
BeiBoa: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacTKU, y % yCOX KOHYMK XBOWHKHU, Y
% vycoxna TpeThb XBOWHKH, % XBOMHOK — TIOJHOCTBIO cyxue. Takum oOpazom,
JOMHHHUPYET _ KJIACC TIOBPEXKICHUS XBOH.

CrenaiiTe BEIBOJ O YHCTOTE BO3/IyXa HA UCCIEAYEMON TEPPUTOPHUU TI0 TaOiwHIle 4.
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Kiacc uncToThl BO3IyXxa onpeaensieTcs Mpu MepecedeHr  Kiracca MOBPEKICHUS XBOW Ha
noberax 2 rojia *XM3HU U MAKCUMAJIbLHOTO BO3pACcTa XBOU Ha BETKE.

Tabnuma 4.
OnpenenenHue Kiaacca 3arps3HeHusi BO31yXa

MakcumajbHBIH Kiacc noBpe:xxaennsi XBou Ha nmoderax 2-roroja ;Ku3Hu
BO3PacT XBOH 1 2 3

4 I I—11 Il

3 I Il I —1v

2 Il 11 [\

2 — \/ V-V

1 — \Y/ V- VI

1 — — VI

YcinoBHble 0003HAYCHHS Kiacca 3arpsi3HeHust Bo3ayxa: | — maeanmbHO wucThid; |l —
yrcthlil; [l — oTHOCUTEBHO YUCTBIN («HOpMay); IV — 3arpsi3HeHHBIN («TpeBoray); V — rpsa3HbIi
(«omacHOY); VI — o4eHb Ips3HBIN («BpeaHOY), ( — ) HE BO3MOXKHBIE COUCTaHHUS.

4. 3aBepmaromuii 3Tan: Pa3paboTka KapThl CTENEHU 3arpsi3HEHHOCTH aTMOC(EPHOIro
BO3/lyXa HAa TEPPUTOPUU HUCCIIECOBAHMS C YKA3aHWEM HCTOYHUKOB 3arps3HEHUs; NPE3CHTALU]
pe3yibTaToB uccienaoBanus. [IoAroroBka ycTHOro cOOOIIEHHS U MPE3EHTAUU 10 pe3yJbTaTaM
IIPOBEJICHHOTO UCCIIEI0BAHUS.

TpeOoBaHNs K YCTHOMY COOOIEHUIO:

— TIPOJIOJDKUTENBHOCTE: 710 10 MuH;

— CTPYKTYpa: KpaTKas aKTyaJlbHOCTh UCCII€IOBaHMsI, TUIIOTE3a, 11elTb, 3a7a4l, OObEKThI U
METO/Ibl, TOJIyYE€HHBIE PE3YJIbTaThl U UX 00CYXIeHUE (MpeACTaBIEHUE MPOITYKTA), BHIBOJIBI.

TpeGoBanus K CTPYKType NPe3eHTALUN:

1. TurynbHbli cnaiin. B BepxHeW dYacTH cliaiila HEOOXOJUMO  OTPa3UTh
uHpopmanuo 00 o0pa3oBaTelbHON OpraHM3alud, B KOTOPOl MPOBOIUIIOCH
uccienoBanve. B 1eHTpanbHOW wacTH claiifie ykasbplBaeTcs TeMa YydeOHo-
UCCIIEI0BATEILCKOTO NMPOEKTAa. B HIXKHEH YacTH CIpaBa yKa3blBAIOTCS YUACTHUKH
MIPOEKTA, BHIMOIHIBIINE PadOTY;

AKTYaJIbHOCTB;

I'mmioTesa, 11ens, 3373491,

OOBeKThl U METOJbl HCClefoBaHMUs (MOTyT OBbITh pa3OUTHI Ha JABa crlaijga u
ooree);

5. Pesynbrathl uccnenoBaHuil. Moryr OBITh TNpeACTaBIE€Hbl B BHUAE PHUCYHKOB,
rpaduxoB, ¢ororpaduii, TabMUL, KOTOpPbIE JOJKHBI HMETh CKBO3HYIO
HYMEpAaLUIO U Ha3BaHHE. KOJMYECTBO CIIalIOB 3aBUCUT OT 00beMa MaTepHasa, HO
HE JIOJDKHO TMPHUBBIIIATH OTBEACHHOIO BPEMEHHM Ha cooluieHne. MOoxHO
NPECTaBIIATh MaTepuall He B TOJTHOM 00beMe, a TOIBKO CaMbl BaKHbIE MOMEHTHI;

6. BriBOIEI;

7. 3axmounTtenbHbli (“brarogapro 3a BHUManue” uin “Criacu6o 3a BHUMaHHE”).

J11s co3jaHms KaueCTBEHHOM NMpe3eHTalluu He00X0AMMO COOII0AATh psii TpeOOBaHMI:

o

Ob6ume 5. Ilpesenranus 10KHAa HAUMHATBCS C TUTYJIBHOTO claiina, rjae
TpeOoBaHUS yKa3bIBaeTCsl TeMa, CBEJICHUS 00 aBTOpE U T.II.
6. Ha cnaiinax HeoOX0AUMO pa3MeniaTh TOJbKO T€3UCHI, KIIOUEBbIe
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CJIoBa, rpaduyecKre MaTepuaibl (CXeMbl, PUCYHKH, TaOJIUIIBI, GOTO

U T.IL.).

Hcnonp30BaTh eIUHBINA CTUIIH OOPMIICHHSL.

8. KomnyecTBo cnaiiioB JOKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojiee 20-TH.

~

[pudTer 6. Cnemyer MCHOIB30BaTh CTaHAAPTHBIC, MIMPOKO PACIPOCTPAHCHHBIC
mpudTel, Takue Kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;

7. Pazmep mpudra 11 3arojIOBKOB — HEe MeHee 24, s nHbopMaIun
He MeHee 18.

8. He pexomeHyeTcsl UCIOIB30BaTh Pa3HbIC TUIIBI MIPU(PTOB B OAHOMN
MIPE3CHTAIHH.

9. Hnsa BeimeneHuss WHGOpPMAIUU CIEAYET HUCIOJIb30BATh IKUPHBIN
mpudT, KypCUB WU TOAYEPKUBAHNUE.

10. He 3m0ynotpe6asiTh IpONUCHBIMU OYKBaMH.

don 3. XemarenpHO HCIIOJIB30BAaTh OHHOTOHHBIﬁ (bOH HCAPKUX IMACTCIIbHBIX
TOHOB.
4, [[J'Iﬂ (1)OHa MpCAINOYTHUTCIIbHBI XOJIOJHBIC TOHA.

Ucnonp3oBanne 3. Ha omHOM crnaiiie peKOMEHIYeTCs HCIIOJIb30BaTh He Oosiee 3-x
1BeTa LBETOB: OJIWH AJisl HOHA, OJIUH JJIs 3ar0JI0OBKA, OJJUH JJISl TEKCTA.
4. Jlns ¢poHa U TEKCTa UCIOIb30BaTh KOHTPACTHBIE 1IBETA.

[IpencraBnenue 4. PexoMeHAyeTCs HCIONIb30BaTh KOPOTKHUE CIIOBA U MPENTIOKEHUSI.
uH(pOpMaITUN 5. MUHUMH3HPOBATH KOJIMYECTBO MIPEJIJIOTOB, Hapeuui,
MpHUJiaraTeabHbIX.
6. 3aroJOBKU JIOJDKHBI MPUBJICKATh BHUMAHKE ayTUTOPHUH.
0O0BeM He crouT 3amonHsSTh OOWH CJIAH[ CIUIIKOM OOJBIINM OOBEMOM
uH(popMaIuu uH(pOpMaIIMU: IO MOTYT €IMHOBPEMEHHO 3allOMHUTH HEe 0ojee Tpex

(bakToB, BBIBOJIOB, ONPEEIICHUH. "

4.2.2. OueHo4HbIe cpecTBA Py0e:KHOro (TeMATH4YeCKOr0) KOHTPOJIS M0 ANCHHUIINHE
«buoaorus»

PyGexxHbIif KOHTPOJIb MO AucHUILINHE «bronorus» npoBoauTcs B popMe KOHTPOIBHBIX
paboT Ha OTHENbHBIX 3aHATHUSAX IOCJIE 3aBEPIIECHUS HU3YYEHMsI MEPBOr0, BTOPOTO, TPETHEro U
4eTBEepTOro paszeios. [locie 3aBeplieHus MATOro paszena pyoeKHbIH KOHTPOJIb MPOBOJIUTCS B
dbopMe 3ammMTHl Keica: MpeNCTaBICHUs] pPE3yJIbTAaTOB pEIIEHUS KEHCOB (BBICTYIUIEHHE C
npe3eHTanmeit). PyOoexHblit KOHTPOJIb IIECTOTO pa3jiena MPOBOAUTCS B (hOpME 3aIIUTHI TPOEKTA!
MIPEJICTaBICHUSI PE3YIbTATOB BBIIOJIHEHUS Y4eOHO-HCCIIeI0BaTENbCKOTO MPOEKTa (BBICTYILUIEHNE
C mpe3eHTanuei).

[TpuMmeps! 3a1aHui U1 KaXI0T0 TUIIA PYOEKHOTO KOHTPOJIS:

1. KontposbHasi padora “MoJieky/JIsipHbIH YPOBEHb OPraHU3ALMH )KUBOT0”.

B pesynbrate ocBoeHus mepBoro pasziena “Kierka — CTpyKTypHO-(DYHKIIMOHAJIbHAs
€IMHUIIA KUBOTO~ 00yJaromuecs CMOTYT:

— XapakTepu30BaTh CTPOEHHE U (PYHKIUH OCHOBHBIX OHOIOJMMEPOB, KJIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;
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— OIpPEIEINATh Pe3yJbTaThl U3MEHEHUs I'€HETHUYECKOro KOJAa B IPOLECccax MAaTPUYHOIO
CUHTE3a;

— OpraHM30BbIBaTh HaOIIOA€HUE OHOJOIMYECKHMX OOBEKTOB Ha MOJIEKYJISIPHOM H
KJIETOYHOM YpPOBHE.

KonrponbHas pabora mpencrabiser coOoil 3aiaHuss B TeCTOBOM (hopMe paz3iIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” U “BbICOKHIT”. B 3aBUCMMOCTH OT THIA U TPYAHOCTH
3aJlaHUs €ro BBINOJIHEHHE OLIEHMBAETCS pa3HbIM YUCIOM OajuioB. BbINoiHEHHEe Kakaoro
3a/laHusl ““HU3KOTO” YPOBHS CIIO)KHOCTH OIlcHWBaeTcs | OamioM. 3a BBINOJHEHWE 3aJaHUN
“cpemHero” ypOBHS CIOXXHOCTH B 3aBUCUMOCTH OT IIOJHOTBI U IPAaBWJIBHOCTH OTBETa
npucBauBaeTcs A0 2 6ayioB.

K 3amanuto “BbICOKOr0” ypOBHS CIOXHOCTH OTHOCHUTCS pelieHue 3aaad. [Ipu npaBuibHOM
peLIeHNH 3aJJaHui “BBICOKOT0” YpOBHS IIpHcBauBaeTcs 3 Oasia.

3azaHus BceX YPOBHEH CIIOKHOCTH MPOBEPSIIOTCSI aBTOMAaTHYECKU.

Pacnipenenenue 3a1aHuii 1o ypoBHSM CIIOKHOCTH IPEACTABIICHO B ClEyIOIIeH TabiuLe:

YpoBeHb bana IIpouentHoe Tun Bonpocos
CJI0KHOCTH cojep:KaHue
3alaHus 3aJaHui
Huskuii 1 65% - 3a7]aHUs C BELIOOPOM OJTHOTO TPABUIIBHOTO
OTBETa
Cpenuuit 2 15 % - MHO>KE€CTBEHHBIN BBHIOOD;

- BOIIPOCHI HA YIOPAIOYMBAHUE UITU
YCTaHOBJICHUE MPABWIBHOU
II0CJIEI0OBATEIbHOCTH

Bricokuii 3 20 % - CUTYallMOHHBIE 3a7]a4H WA BOIIPOCHI
peIycMaTpUBAIOIINE PA3BEPHYTHIN OTBET

Kputepun onieHnBanus pyoexHOW KOHTPOJIBHON pabOTHI:

Ounenka IIpoueHT BHINOJIHEHUS
“OTIUYHO” 85-100%
“xopormio” 70-84%

“y10BIE€TBOPUTENHHO” 50-69%
“HeyJI0BJIETBOPUTEIHHO™ Mmenee 49%

1. Azotuctroe ocHoBaHue ajieHUH B MoJiekyie JIHK kommiementapHo...
1) ryanuny;
2) UUTO3HHY;

3) ypauuy;
4) TUMUHY.
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2. K mypuHOBBIM a30TUCTBIM OCHOBAHHUSM OTHOCSITCHL. ..
1) aneHuH U ryaHuH;

2) T'yaHWH | [IUTO3MH;

3) LMTO3UH U YpaLIWIL;

4) ypaiui 1 aJieHuH.

3. Beibepure ¢pynknuro nPHK?

1) XpaHeHue reHeTH4ecKoi nH(pOpMAINH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOAUT B cOCTaB pudOOCOM;

4) nepenoc reaernueckoit nHpopmanuio ot JJHK k pudocome.

4. KneTku 3yKapuoT HE COAepKar...
1) mu3ocom;

2) pubocom;

3) Me30coM.;

4) xoMmruiekca ['onbx.

5. Kitetku mpoKapuoT COJIepiKar...
1) keToYHBIN HEHTP;

2) 3HI0IIIIa3MAaTUYECKYIO CETh;

3) pubOCOMBI U ME30COMBI;

4) komrIuieKc ["0JbIKU U JTH30COMBI.

6. Kakue opranou il BCTpeuaroTcs TOIBKO B PACTUTENBHBIX KIIETKAX?
1) sHOMIIa3MaTHYECKAs CETh;

2) MJIaCTU/IBI,

3) MUTOXOHIpHH;

4) xoMmriekc ['onbaxm.

7. B Mmerada3zHoil XpoMOCOME BBIAETISIOT. ..
1) nuieun u LEHTpOCOMY;

2) IEHTPOCOMY U IIEHTPHOJIN;

3) UEHTPHUOJIU U LIEHTPOMEDY;

4) nueHTpoMepy U IUIeUH.

8. K aBToTpodam oTHOCATCH. ..

1) Bupych;

2) XeMOCUHTE3UPYIOTUE OAKTEPHH;
3) rpubsr;

4) napazuTudeckre OaKTepHH.

9. Tpanckpumnuus — 370...

1) cBszpiBaHue aMUHOKHUCIOTH ¢ TPHK;
2) nmepeHoCc aMHUHOKHUCIIOTH B pHOOCOMY;
3) ynBoenue monekynsl JIHK;

4) cuare3 uPHK na matpune JJHK.
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10. Eciu xomupytommast O0enmok yacth TeHa coaepxkutr 6000 map HYKICOTHIOB, TO CKOJBKO
AMHHOKHUCJIOT B KOAMPYEMOU MOJIeKyJe Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepe4yrciieHHbIX 00J1e3HEeH, BEI3BIBAIOTCS BUPYCAMHU?
a) Tyoepkyies u qudrepus;

0) Audrepus u CIIN/;

B) CIINJ u rpunm;

T') TPUIII U TyOepKyJes;

12. B pe3ysnbTare nepBoro AeiICHUS Mei03a IPOUCXOTUT:
a) yBeJIMueHne Habopa XpOMOCOM;

0) ymeHbllIeHHE HAbOpa XpOMOCOM;

B) COXpPaHEHUE UCXOAHOTO HA0Opa XPOMOCOM.

13. Yro nmpoucxoaut B anadase Il meiioza?

1) cimpanu3zanus XpoMocoM;

2) pacxoKJIeHHE K MOJIKCaM JIBYXpOMaTHIHbIX XPOMOCOM,;
3) pacxoJIeHHE K MOJII0CaM XPOMAaTHUI;

4) pacroyio)KeHne XpOMOCOM B TNIOCKOCTH SKBATOpa KIJIETKH.

14. YcTaHOBHATE COOTBETCTBUE

Opranoun OyHKIUSA
1) pubocoma A) mepeBapruBaHUE OTMEPIINX KIETOK
2) XJIOPOILIACTHI b) ¢potocunTes
3) nMU30CcOMBI B) cunrtes 6enka
4) HeHTPUOTH I') o6pazoBanue BepeTeHa AeTIEHUS

15. BeibepuTe XMMHUYECKHE DIIEMEHTHI KJIETKH, KOTOPbIE BXOJIAT B COCTaB OPraHHMYECKHUX
BEIIECTB:

1) xKampLmii;

2) yriepog;

3) UMHK;

4) BOJIOPOST;

5) KUCIIOPOT;

6) menpb;

7) a3oT.
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16. YcTaHoBUATE COOTBETCTBUE

['pyrmmbl aMUHOKHCIIOT [IpencraBurtenu
1. HeliTpanbHblie A) TIIyTaMUHOBasI KUCJIOTa
2. Kucneie b) nu3un
3. OcHOBHBIE B) ananun

17. B monekyne JHK Hykneoruasl, coaepxaunue aneHuH, cocTtaBisitoT 10%. Ckonbko
MIPOILICHTOB B IAHHOW MOJIEKYJIE HYKJICOTH/IOB, COJIEPKAIINX [IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK mykneotusl, cogepxamue ypamui, coctaBisioT — 30% u anenun — 40%.
CKONBKO MPOIEHTOB aJICHUJIOBBIX HYKJIEOTHAOB coaepxutcs B nenu JIHK, xommiementapHoit
TOM, Ha KOTOpOU cuHTe3upoBaiach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vuactok monekynsl JIHK coctoutr u3z 60 map HykineoruaoB. Omnpeneiaute UIMHY 3TOTO
yuacTka (paccrostaue Mexay Hykineotunamu B JIHK cocrasuser 0,34 Hm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment wMosekynsl JHK conpepxut 1230 HykieoTMAHBIX OcTaTKOB. (CKOJIBKO
aMUHOKHCIIOT OYIET BXOJUTh B COCTaB Oeika?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3ammTa KeiicoB: npeAcTaBjIeHHe Pe3yJIbTATOB PellleHUs KeilcoB.

3amuTa Keiica sBiSeTCS PYOEKHBIM KOHTpOJEM MO HsAToMYy pasneny “buonorus B
KHU3HU, B pE3yJIbTaTe N3y4yeHHsI KOTOPOro 00y4aroIuecs: CMOT'yT:

— aHaJM3MpOBaThb OSTUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUN B obmnactu
OMOTEXHOJIOTMH U TeHETUYECKHX TEXHOJIOTHH.
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s 3ammTel KeiicoB oOydaromuMcess Heooxoaumo B pamkax BCP monaroroButh yctHOe
COOOIIEHUE TI0 pe3y/bTaTaM PEIICHUs Keica C MOJArOTOBKOM Mpe3eHTalnil.

Kpurepun orieHrBaHus YCTHOTO COOOIIEHHUS:

Bbanabl
Kpurepun
OlLlCHUBAHUS
1 6ana 2 dasua 3 dasia
1. CooTBeTcTBHE coj/iepXKaHue JOKIaaa coJiepKaHue CoJIepKaHue
CoJIep>KaHusl AOKIaa | JIUIIb YaCTUIHO JOKJIaja, 3a JOKJIaaa
3asBJICHHON TeMe COOTBETCTBYET UCKIIIOUCHUEM COOTBETCTBYET
3asBJIICHHOI TeMe OTJIEbHBIX 3asIBJICHHON Teme 1
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT

3as1BJICHHOM TEME U
B IMOJIHOW Mepe eé
packpbIBaeT

2. CrerieHb
PaCKpPBITUS TEMBI

packphITa MaJiast 4acTh
TEMBI; TOMCK
uH(opMaIuu MpoBeIEH
MMOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEMa PacKphITa
XOpOIIO, HO HE B
IIOJITHOM 00BEME;
UHpOpMaLIUU
MIPECTABICHO
HEJI0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapylleHa JIOTUKa B
W3JTI0KESHUN
Mmarepuaia, He
COBCEM JIOCTYITHO

TEMa PacKphITa
HOJTHOCTBIO;
IPeACTaBICH
000CHOBaHHBII
00BEM
UHpOpMaLny;
U3JI0KECHUE
Marepuana
JIOTHYHO, TIOCTYITHO

3.YMeHnue 10cTynHo
" MMOHATHO IIEPEAATh
coJiepKaHue JT0KIaaa
B BUJIE IPE3EHTALIUN

U3 MIPEACTABICHHON
IPE3EHTAlM1 HE COBCEM
MOHATHA TeMaTHKa
UCCIIEIOBaHMs, AETaIN
HE PacKpbITHI

Ha OCHOBE
MPEICTaBICHHON
MPE3CHTAIIH
dbopmupyercs
o0111ee MOHUMAaHKE
TEMAaTUKHU
HCCIEAOBAHMS, HO
HE SICHBI JIETAIIN

Ha OCHOBE
MPEJICTaBICHHON
Mpe3eHTalNuN
dbopmupyercs
MOJIHO€ IOHUMAaHHe
TEMaTHUKH
HCCJIeIOBaHU,
PACKPBITHI IeTANIN
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OHCHI/ITG IMPE3CHTAMIO 110 CICAYIOINUM KPUTCPUAM:
Kpurepun bannbl
OlICHUBAHUSA
0 1 2
II0JIHOTA uHpopManus, uHpopManus, Ipe3eHTaLNs
HCIIOJIB30BAaHUA HCIIOJIB3yEMas B MMpeaAcCTaBJICHHAsA B COACPIKHUT IMOJIHYIO
yqe6Hor0 Marcpuaia MMpE3CHTAallu, HE IMPpE3CHTAIUU, H YCTKYIO
OTHOCUTHLCA K TCMC OTHOCHUTCA K TEMC, I/IH(i)OpMaLII/IIO,
HO HEAOCTATOYHO AOCTAaTOYHYIO IS
TIOJTHO PAacKpBIBAIOT | (opMupoBaHUs

€€ COACPIKAHUC

MMpCACTaBJICHHA O
TEMEC

JIOTHKa W3JI0KEHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJlaHus

Marepual
IIPE3CHTALNN HE
COOTBETCTBYET TEME,
IUIAHA HET

MaTtepuanl
MIPE3CHTALIUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IU1aH
IOCTPOEH HE TOYHO

Marepual,
MIPUBEICHHBIN B
Mpe3eHTallUN
IMOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTABJICHHOMY
IJIaHY

TEPMHUHOJIOTHYECKAs U
opdorpaduyeckas
rPaMOTHOCTh

B TIPE3CHTAINN
[IPUCYTCTBYIOT
opdorpaduyeckue
OIMOKH, HE BCE

TCPMHHBI IPUMCHCHDBI

IO CYILIECTBY

B IIPE3EHTalUU
MPHUCYTCTBYIOT
opdorpapuyeckue
OLIMOKHU, TEPMUHBI
IPUMEHEHbI BEPHO

B IIPE3EHTAINN
OTCYTCTBYIOT
opdorpapuyeckue
OLIMOKHU, TEPMUHBI
IPUMEHEHbI BEPHO

AKKypaTHOCTb U
OpUTMHAJILHOCTH
IIOCTPOEHUS

pe3CHTAINS
MocTpoeHa 6e3 y4yera
KOMITO3UITUU
cllaioB, 0e3
COOIIOIEHUS
TpeOoBaHUIl K
mpudram u
[[BETOBOMY
0hOpMIICHHUIO

MpE3CHTAIHS
HIOCTPOEHA C
y4eToOM TpeOOBaHHIT
K 0(pOpMIICHHIO, HO
HET €IMHOTO
odopmiIeHUS
clIaiIoB

pe3eHTalus
IIOCTPOEHA B
MOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
oopmienus,
HCIOJIb30BaH
OpUTMHAJILHBIN
MOJIXO/ K
oopmieHHIO
clIaiIoB

IIIkana nepeBoaa 0a/1710B B OTMETKY

17-15 6amwnoB - «5»
14 - 9 6amnoB - «4»
8-6 0aoB -«3»

Memnee 6 0aI0B WM OTCYTCTBUE PAOOTHI - «2»
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3. 3amnTa IMpoEKTAa: IpeacTaBjJceHUue PpPe3yJbTaTOB BbINOJHCHUA yqeﬁﬂo-
HCCJIET0BATECJIbCKOI0 MIPOCKTA.

3aH_II/ITa IIPOCKTAa SIBJISICTCA py6e>KHHM KOHTPOJEM 10 mEeCTOMY pasaoeny

“BHOSKOJIOTNYECKHE UCCIIEIOBAHNSA , B PE3YIbTATE U3YUEHHSI KOTOPOT'O 00YYarOIIUECs] CMOTYT:
— OIUCHIBaTh METO/bl OMOIKOJIOTUYECKUX UCCIIeI0BAaHUM;
— TUTAHUPOBATh OMOIKOIOTHUECKUN IKCIIEPUMEHT;
— IPOBOAUTH OMOIKOJIOTMYECKUN IKCIIEPUMEHT;
— MHTEPIIPETUPOBATH PE3YIbTAThI TPOBEIEHHOTO OMOIKOJIOTUIECKOTO IKCIIEPHUMEHTA C
MCIIOJIb30BAaHUEM KOJMYECTBEHHBIX METOOB.
JIyist 3aIMTHI IPOEKTOB o0ydaromumcs: Heooxoaumo B pamMkax BCP moaroroButs ycTHOE

CcoO0llIeHuE 1O
IIPE3EHTALAMN.

pe3yiibTaTaM

BBIITOJIHCHU A

y‘Ie6HO-I/ICCJ'Ie,Z[OBaTeJ'IBCKOFO

IIPOCKTa C

Tpe6OBaHI/IH K IIPE3CHTAllUN U COO6H.[CHI/IIO OIIMCaHbl B IIPUMCPEC BBIITOJIHCHHA y‘IeGHO'
HCCIICO0BATCIILCKOI'O IIPOCKTA.

Kpurepuu orieHrBaHus1 yCTHOTO COOOIIEHHUS:

basuibl
Kpurepun
OlLlEHUBAHMS
1 6ana 2 dasu1a 3 6anna
1. CooTBeTcTBHE coJiepKaHue JOKIaaa coJIepKaHue CoJIepKaHue
coJiepKaHus JOKJIaa | JIHUIIb YACTUYHO JOKJIa/a, 3a JIOKJIa1a
3asBJICHHOW TeMe COOTBETCTBYET HCKITIOYCHUEM COOTBETCTBYET
3as1BJICHHOM TeMe OTJIETIbHBIX 3asBJIEHHOMN TeME U
MOMEHTOB, B ITOJTHOM Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3asBJICHHON TeMe U
B [IOJIHOM Mepe €€
packpbIBaeT

2. CrerieHb
PACKpBITHUS TEMBI

packpbITa Majasi 4acThb
TEMBI; TIOUCK
uH(pOopMaluu NpoBeAEH
IIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuasia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TEMa PacKphITa
XOpOIII0, HO HE B
MOJIHOM 00BEME;
uH(popMaIu
MPEICTABICHO
HEI0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapyIleHa JOrvKa B
W3JTI0KESHUN
MaTepuasa, He

TEMa pacKphITa
HOJTHOCTBIO;
MPEICTaBIICH
000CHOBaHHBIH
00BEM
UHpOpMaLNY;
W3TI0KEHHE
Marepuaa
JIOTHYHO, TIOCTYITHO
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COBCEM JOCTYIIHO
3.YMeHue I0CTYNHO | U3 MpeACTaBICHHOU Ha OCHOBE Ha OCHOBE
" IIOHATHO IIEPECAATh MMPE3CHTAaIU HE COBCEM HpeﬂCTaBHeHHOﬁ Hpe,Z[CTaBHeHHOﬁ
COACPpKAaHUE JOKJIaJa | IIOHATHa TEMAaTHUKa IMPE3CHTAlU IMPE3CHTAlU
B BHJIC IIPE3CHTAIMN | UCCIICOBAHUS, ICTAIN bopmupyercs dopmupyercs
HEC PACKPBITEI 0611166 IIOHUMAHHUC IIOJIHOC ITOHUMAHUC
TEMATUKN TEMATUKNU
HCCJICA0BaHUs, HO HCCJIICd0BaHUsd,
HEC SICHBI ACTaJIN paCKpI)ITLI acrain

OI_IGHI/ITC MPE3CHTAHNIO 110 CJICAYIOIIUM KPUTCPUSM:

€€ COACPpIKaHnC

Kpurepun Bbanbl
OLICHUBAHMS
0 1 2
IIOJIHOTA uH(popmanus, uHpOpManus, IIPE3ECHTALINs
MCIIOJIb30BaHUs UCIIOJIb3yeMasi B IIPEJCTaBICHHAsA B | CONEPIKUT IOJHYIO
y4eOHOro MaTepuaia IIPE3ECHTALNN, HE MIpE3CHTALNH, 1 4ETKYIO
OTHOCHUTBLCS K TEME OTHOCHUTCS K TeMe, | nHdopMmaruio,
HO HEJJOCTaTOYHO JOCTAaTOYHYIO ISt
IIOJTHO PacKphIBAIOT | (opMUpOBaHUS

IPEICTaBICHUS O
TEME

JIOTHKA U3JI0XKEHUS
Marepualia B
COOTBETCTBHU C
IJIAHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3CHTAINH
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TU1aH
IIOCTPOEH HE TOYHO

Marepuall,
MIPUBEICHHBIN B
Ipe3eHTalNN
MTOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTaBIICHHOMY
IUIaHy

opdorpaduyeckas
rPaMOTHOCTh

TCPMHUHOJIOTMYCCKAs U B IpC3CHTAllUN

[IPUCYTCTBYIOT
opdorpaduyeckue
OIINOKH, HE BCE
TEPMHUHBI TPUMEHCHBI
0 CYIIECTBY

B IIPE3EHTAINN
MPHUCYTCTBYIOT
opdorpapuyeckue
OLIMOKHU, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIPE3EHTAINN
OTCYTCTBYIOT

opdorpapuyeckue
OLINOKHU, TEPMUHBI
pUMEHEHbI BEPHO

aKKypaTHOCTb U
OPUTMHAJIBLHOCTD

[Ipe3eHTaLNs
noctpoeHa 6e3 yuera

MIPE3EHTALNS
IIOCTPOEHA C

MIpe3eHTaIHs
IIOCTPOEHA B
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MTOCTPOCHUS KOMIIO3HUIIUU y4eTOM TpeOOBaHHH | ITOJTHOM
claimos, 6e3 K 0()OpMJICHHIO, HO | COOTBETCTBUU C
COOIIOIEHUS HET €IUHOTO TpeOOBaHUSIMU
TpeOoBaHUI K odopmiIeHUS oopmIICHUS,
mpudTam u ClIaiiIoB HCIIOJIB30BaH
[[BETOBOMY OPUTHHAITBHBIH
0hOpMIICHHUIO OAX0 K
0 OPMIICHHUIO
CJIalIOB

Kputepun olieHMBaHus 3alIUTHI IPOEKTA: 0Tkl 32 YCTHOE COOOIIEHUE U TIPE3CHTALIUIO
CYMMHPYIOTCSI. OIICHKA BBICTABIISIETCS B COOTBETCTBHH CO IIIKAJIOH:
17-15 6amm10B - «5»
14 - 9 6annoB - «4»
8-6 0ay1oB -«3»
Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»
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4.2.3. OueHOYHbIe CpeICTBA NPOMEXKYTOYHOH aTTecTAMU MO JHCHHMILINHE
«buoJsiorus»

[IpoMexyTouHass KOHTpOJIb 10 JAUCHUIUIMHE «bHOJOrus» MNpPOBOAUTCS B BHJIE
INUCbMEHHONW MUTOrOBOM KOHTPOJIbHOU pa®oThl. KoHTponbHas paboTa BKiItoyaeT B ceds /Ba TUIA
3a/laHuii: TECTOBBIE BOIPOCHI, HAIIPABJIEHUE HA MIPOBEPKY YCBOEHMSI TEOPETUUECKOTO MaTepuana,
Y 33/1a44 U 33/1aHUs, HAaIIPaBJICHHbIE HA IPOBEPKY C(HOPMUPOBAHHOCTH MIPAKTUYECKUX YMEHHH.

Yacte 1 comepxkut 15 3amanuii ¢ BEIOOPOM OJHOTO BEPHOTO OTBETa M3 4eThipex U 10
3aJJaHUl ¢ BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBHS OMOJIOIMYECKHX OOBEKTOB,
MPOLECCOB U SIBJICHUM.

Yacte 2 couepxur 4 3ajauyd M3 pPa3HbBIX TE€M JUCHMIUIMHBI MU 1 TpakTHKO-
OpUEHTUPOBAHHOE  3ajaHue, (OPMUPYEMOM B  COOTBETCTBUM C  METOJIUYECKUMU
PEKOMEHIaLUSIMHU.

B 3ananusix 1-15 BeiOepute 01MH NPaBUIbHBIA OTBET:

1. XUMMNYECKYIO OCHOBY XPOMOCOMBI COCTABJISAET MOJIEKVYIJIA

1) ne30kcuprOOHYKIEMHOBON KHUCIOTHI

2) pruOOHYKIEHHOBOW KHCIIOTHI

3) nunuaa

4) monucaxapua

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVYIJIE JHK [TPOUCXOAUT B ITPOLUECCE
1) TpancBepcun

2) penapauuu

3) perumKanuu

4) Tpancopmanuu

3. JIU1s1 OBPAZOBAHN JIMITUIHOT'O BUCJIOS BAXKHBI B3AUMOJIEVICTBUSA
MEXIY MOJIEKYJIAMU JIMTIN/OB:

1) BOJOpOHBIE U HOHHBIE

2) NOHHBIE U KOBAJICHTHbBIE

3) KOBaJNIeHTHBIE U THAPOPOOHBIE

4) Tonpko TuApodoOHBIE

4. YIAJIEHUE TUMEPOB TUMHWHA B MOJIEKVYJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) penapauuu

2) TpaHcopmanuu

3) TpaHCcBepCcHH

4) peruKamuu

5. VIS KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJIEOTHI0B

3) riauKoreHa

4) dpochonunumon

6. BITPO®A3E MUTO3A JIVIMHA XPOMOCOMbBI YMEHBIHIAETCA 3A CHET
1) TpaHCcKpUnIUU

2) peayniauKaiuu

3) nenatypanuu

4) cniupanuzaiuu

7. BIIATOJAPS KOHBIOTALITMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenudeHue ymnciia XpoMOCOM BJIBOE

2) oOMeH reHeTuyeckoil nHpopmanuen Mex1y TOMOJIOTHYHBIMU XPOMOCOMaMU
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3) yMEHbIIICHHE YHCIIa XPOMOCOM BJIBOE

4) yBenMUYEHHUE YnCiIa raMeT

8. TIOJIMITENITUAHBIE LEIMW CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOAALIMNXCA:

1) B MTO30J1€ ¥ MOJUPHUIIUPYIOTCS TAKIKE B IIUTO30J1C

2) B IuTO30171€, 3aTeM MOAU(PUIIMPYIOTCS B armapate [ oibmku

3) Ha MeMOpaHe 3HI0IIIa3MaTHYECKOTO PETUKYIyMa, 3aTeM MOJU(PHUIIMPYIOTCS B arapare
I'onbmxu

4) B IMTO30J1€, 3aTeM MOAU(PHUIIUPYIOTCS B JTFOMEHE JTH30COMBI

9. MTHTPOHBI BCTPEYHAIOTCS B TEHAX

1) TonpKO 2yKapuoT apxebakTepuil

2) syKapuoT U sy0aKTepuii

3) aybakTepuii u apxebakTepuit

4) apxebaKTepuii U YyKapuoT

10. BCE PEAKIIMU CUHTE3A OPTAHUYECKUNX BEIECTB B KJIIETKE [TPOUCXOIAT
1) o6pazoBanuem moisekyn ATO

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacierieHueM BEIIEeCTB

4) UCTI0IB30BAHUEM SHEPTHH

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJJMHEHNH C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xnoporiact

12. JOYEPHUE XPOMATUJIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMMU ITOCIJIE

1) cnapuBaHHS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMaMHU

3) pa3zeneHus COeAUHSIONIENH UX LIEHTPOMEPHI

4) BBICTpanWBaHUS XPOMOCOM B 9KBATOPUATBHON TUIOCKOCTH KJIETKH

13. TEHETUYECKUH KOJT — OTO:

1) HabOp KJICTOYHBIX TCHOB

2) HYKJICOTHTHASI TIOCJICI0BATEILHOCTh I'eHA

3) reHeTHyecKast YKCIPECCHSI

4) cucteMa 3arucH TeHETUIEeCKO HH(OopMaIuu

14. B KAKUX U3 MEPEYNCIIEHHBIX OPTAHEJIJI CAMA S BBICOKAA
KOHLIEHTPALIUS Ca?*

1) sape

2) MUTOXOHIPHUSIX

3) muTomIazMe

4) anmapare I'onbxu

15. KAKHME 13 [NEPEYNCJIEHHBIX HMXKE CTPYKTYP KJIIETKU HE UMEIOT
MEMBPAHBI

1) nu30coMbl

2) XJIOPOILTACTBI

3) sAphIIIKU

4) anmapar I'osbpxu
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B 3aJaHusgX 16-25 BBIGCpI/ITe HECKOJIBKO IIPaBUJIBHBIX OTBETOB HJIM YCTAHOBUTC COOTBETCTBUEC
WK ITOCJIEA0OBATCIIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IJIAHE ITOCJIEJJOBATEJIBHOCTD
DTAIIOB BO3JJEMCTBU S YEJIOBEKA HA BUOC®OEPY:

1) ycuneHue BIMSHUS HA TIPUPOJTY C KOPEHHBIM MPeoOpa3oBaHUEM YaCTH SKOCHUCTEM;

2) U3MEHEHHE IKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE POCTa TPAB IYTEM UX BbDKUTAHUS U
T. IL.;

3) rnmo0anbHOE U3MEHEHHUE BCEX IKOJIOTMUECKUX KOMIIOHEHTOB B 1IEJIOM B CBSI3U C
HEOrpaHMYEHHON MHTEeHCH(PUKaLelt X0351iCTBa;

4) cBepXMHTEHCUBHAs 0X0Ta 0€3 PE3KOTr0 U3MEHEHHS SKOCUCTEM B MIEPUO]T CTAHOBIICHUS
YEJI0BEUECTBA,

5) Bo3zeiicTBHE JrO/ieH Ha Orochepy JUIb Kak OOBIYHBIX OMOJIOTUYECKUX BUJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIWE B I[TPOD®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTKkaMu XpOMOCOM

2) nabop xpomocoM u uucio monekyn JJHK B kinetke — 4n4c

3) nenenue HEHTPOMEP XPOMOCOM

4) popmupoBaHme BepeTeHa JICICHUS

5) BeICTpaniBaHUE XPOMOCOM 10 IKBATOPY KIETKH

18. KAKHME I[MPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3BI?

1) cnupanu3zanus XpoMocoM

2) penymnukanus mosekyn JJHK

3) pacTBOpeHuUe A1epHON 000I0UKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunre3 uPHK B sape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOIA B BUOCOEPE MOT'YT OCYHIECTBJIATBCA
CJIEAYIOUIVM ITYTEM:

1) yrnekucinelii ra3 BeiensieTcs B atMocdepy B mpoiecce POoTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMSsI €0 YacTh MOTJIONIACTCS PACTCHUSMH U3 CPEJIbI;

2) yriaeKucnbIi ra3 moraomaercst u3 arMocdepsl B porecce (poTocuHTe3a B THEBHOE BPEMS, a B
HOYHOE BPEMSI €T0 YaCTh BBIICISICTCS PACTCHUSIMH B CPETY;

3) yrieKkucInblii ra3 atMocepsl moriomaercs B npoiecce GOTOCHHTE3A C 00pa30BaHUEM
OpPTaHWYECKUX BEIIECTB, a ¢ THOEIBIO0 PACTCHUH U )KUBOTHBIX TIPOMCXOUT OKUCIICHUE
OpPTaHMYECKUX BEIIECTB C BBIJICICHUEM YIIIEKUCIIOrO ra3a;

4) yrieKkuciblii ra3 arMocepsl MOTJIoNIaeTcs B poiiecce PoTocuHTe3a, a MpH AbIXaHUU
BBIZIETISIETCS] B aTMOCHEDY;

5) yraekuciblii ra3 aTMocQepsl OTIIOMAETCs B mpoliecce (GOTOCHHTE3a, a TIPH COKUTAHUHT
OpPTaHMYECKUX BEIIECTB BHIICTSAETCS B aTMOChEDY.

20. YKAXUTE IMOCJIIEAOBATEJIBHOCTbH ®A3 OITJIOJJOTBOPEHN .

1) cnusiHue rameT, Wi CUHTaMun

2) TMCTAaHTHOE B3aMMOJICHCTBHE U COTMKCHUE TaMeT

3) KOHTaKTHOE B3aMMOJICHCTBHE raMeT U aKTUBALIUS SHIIEKICTKH

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTD CTAIMN MHAUBUY AJIBHOI'O
PA3BUTHUSA UEJIOBEKA, HAUMHAA OT 3UT'OTHI.

1) bopMupoBaHHEe YETHIPEXKAMEPHOTO CEP/LIa

2) obpazoBaHue 6J1aCTOMEPOB

3) dbopmupoBaHrEe HEPBHOU CHUCTEMBI
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4) popMHUpOBaHHE ME30ICPMBI

5) oOpa3oBaHKEe IBYXCIOWHOTO 3apOIbIIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI

1) obGecrieunBaeT MOCTYIUICHUE B KJIIETKY HOHOB M MEJIKMX MOJIEKYIT

2) obecnieunBaeT nepeBUKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LUTOILIA3MY OT OKpPY>KArOIIEH CpeJibl

4) ydacTBYyeT B IOTJIOIIEHUY BEIIECTB KJIETKOM

5) mpumaeT KJIeTKe KeCTKYI0 hopMy

6) cyxut Matpuiei 1 cuare3a uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1JIA OITMCAHUA
TPAHCKPUIILIUN Y DYKAPUOT

1) o6pazoBaHue MOJUHYKICOTUIHOMN IEMTU

2) coeuHSI0TCA HYKJICOTH IbI, COAepKAIne Ae30KCUPUO03y

3) matpunei ciyxut mosekyna JJHK

4) IpOUCXOUT B siIpe

5) ynBoenue monekynbl JJHK

24. YCTAHOBUTE IMTOCJIIEAOBATEJIBHOCTD ITPOHECCOB 5MBPUOHAJIBHOI'O
PA3BUTHUSA TO3BOHOYHBIX )KUBOTHbIX:

1) 3akiiajKa 3a4aTOYHBIX OPTaHOB 3aPObIIIa

2) HanpaBIICHHBIC MTEPEMEIICHUS KICTOK U UX MU epeHIIMPOBKA

3) pa3BUTHE HEPBHOI MJIACTUHKU

4) cnusHME SIMIEKIIETKH U CTIEpMaTO30u1a U 00pa30BaHUE 3UTOTHI

5) bopMupoOBaHHE MHOTOKJIETOYHOT'O OJTHOCIOMHOTO 3apO/IbIIa

25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA 1O BPEMEHU
CYIIECTBOBAHUS, HAUMHASI C CAMOU JIPEBHEH ®OPMBI:

1) Yenosek ymenslit

2) KpomaHBOHIIBI

3) Heannepranplisl

4) YenoBek NpSIMOXOISIIHIA

5) ABcTpanonurek

B 3ananusax 26-30 pemmre 3agaun:

3aganue 26. 3agaua Ne 1. Onpenenure, kakas OKpacka LIBETKOB OyJeT y pacTeHUH ropoxa,
HOJYYEHHBIX OT CAMOOIIBIICHUSI TOMO3UTOTHBIX POJUTENBCKUX (POPM C KpPaCHBIMHU M C OEIBIMU
[[BETKaMH, a TAKXKE OT UX CKPEIIMBAHUS MKy c000i1.0

Pemenne. OGe poaurenbckue (HOpMbI TOMO3UIOTHBI, MOATOMY 3alHCh CKpELIMBaHUI Oyier
1 (214%11(5 8

— ot camoonbuieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT IepekpecTHoro onslieHus: P: AA x aa.

I'omo3urotHsie (OpMBbI AAIOT €AMHCTBEHHBIH THUIl TaMeT, U MOITOMY IpPH HUX CIUSHUU Oyaer
MoJIyueH eInHCTBeHHbIN Tul notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

3aganue 27. 3agaua Ne 2. Ha pebenka c | rpymnmoii KpoBH B pOAJOME MPETEHIYIOT JIBE
POJIUTENBCKHUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoi kposy;

— 2 mapa: Marts co II, oren ¢ III rpynmnoit kpoBH.

Kakoii mape npuHaaiaexxut peOeHoK?
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Pemenue. Pe6enok c¢ I rp. kpoBu no renoruny — I°I°. Takoe coueranue ayeneii BO3MOXKHO
TOJILKO B CJIy4ae, €ClIM raMeThl M 0TIa, U MaTtepu OyayT cogepxkars amienu 1°. CiiegoBaTtensHo,
9Ta KOMOMHALIMS F€HOB MOTJIa OCYIIECTBUTHCSA TOJIKO MPH 3a4aTUU peOeHKa B cllydyae BTOPOI
naphl, KOrja MaTh M OTELl T€TEPO3UTOThI. 3aUIIIEM CXeMY CKPEIIUBaHMUS

P:TATI° @xIBI°J; GR: 0,51 A +0,51° GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBuAHO, YTO TEPBasi CyNMpYXKecKas mapa MpeTeHA0BaTh Ha ITOr0 peOeHKa HE MOXET, T. K. Y
Hee MOTYT ObITh JeTH ToJibko co Il u III rpynmamMu kpoBu:

P:I°1° @ x TA I BJ; F1: 50% IA I° u 50%IB I° (y neteii I u I11 rp. KpoBH COOTB. ).

3apnanue 28. 3agaua Ne 3. Omnpenenure CpelHHM pa3Mep JIMCTOYKOB y Oenoro Kiesepa,
MOJYYCHHOTO OT CKPCIIUBAHMS TETOPO3MTOTHBIX pacTeHMd ¢ JaucroukamMu 10 m 7 MM
COOTBETCTBCHHO.

Pemenne. OmnpeensieM reHOTHUIIBI U 3aIIUChIBAEM CKPEIIMBAHHE:

P: V ba v x V by v; onpenensiem rametsr: GP: 0,5V ba + 0,5v; GA: 0,5V by + 0,5v; nomydaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

3ananume 29. 3agaua Ne 4. [Ipoananu3upyite Xapaktep nepesayd perecCUBHOIO, YaCTUYHO
CIICTITICHHOTO C TI0JIOM, HACJIEJICTBEHHOTO 3a00JIEBaHHS OT MaTEPH K IIOTOMKaM.

Pemenne. P:9X aX a $X AY A 6onpna F1: X AX a3 XaY AF2:2X AXa; X aXa;d X
AY A ; X aY A 6onbHa

3aganue 30. 13 snemeHTOB cooOliecTBa (MOJEBKA, 3€pHO 3JIaKOB, (DUIIMH, XOpPEK) COCTaBbTE
IUILEBYIO IeNb U HAa OCHOBaHMM IpaBWJIa SKOJIOTMYECKOH MUPaMUABI ONpPENEIuTe, CKOJIBKO
HYKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (UIIMH Maccou 2,5 K.

B urtoroBoii pabote npencraBieHbl 3aJJaHUs, OTHOCSIINECS K TPEM YPOBHSM CIOXHOCTH:
“Hu3kui”, “cpenHMii”’, “BBICOKMK~. B 3aBUCMMOCTM OT THUNA W TPYAHOCTH 3aJaHUS €ro
BBITNIOJTHEHHE OLICHMBAETCS Pa3HbIM YMCIOM OalljioB. BhIMoMHEHNE Kaka0ro 3aaHust ‘“‘HU3KOTo”
YPOBHSI CIIO)KHOCTH olleHuBaeTca 1 OamoMm. 3a BBINOJIHEHHE 3aJaHMN ‘“‘cpeHero” ypOBHs
CJI0KHOCTHU B 3aBUCHMOCTH OT IOJIHOTHI U IIPaBUIILHOCTH OTBETA IIpHCBauBaeTcs 0 2 0aioB.

K 3amanHnto “BBICOKOr0” ypOBHS CIOKHOCTH OTHOCHUTCSI PEIICHUE CUTYallMOHHBIX 3a/1a4. 3a
BBITNIOJTHEHHE 3aJJaHUI “BBICOKOTO” YPOBHS B 3aBUCHMOCTH OT IOJHOTHI M IPaBUJILHOCTH OTBETA
npucBauBaercs A0 3-X 6ayuioB.

3amaHus “HU3KOTO” M “‘CpeqHero” ypOBHEHW CII0KHOCTH TMPOBEPSIOTCS aBTOMATHUYECKH.
OtBeTsl Ha 3a7aHKs “BBICOKOT0” YPOBHS IIPOBEPSIIOTCS B PYYHOM PEKUME.

Pacnipenenenue 3aianuii o ypoBHSM CIIOKHOCTH MPEACTABICHO B CIIEyIOIIeH Tabiuie:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJIO0KHOCTH coJep:KaHue

3aaHus 3agaHui

Huzkni 1 50% - 3a7IaHUS C BBIOOPOM OJTHOTO TIPABMIIHHOTO
OTBETa

Cpenuuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;
- BOMPOCHI HA YHIOPAIOUMBAHUE WU
YCTaHOBJICHUE MPABWIBHON
MOCIEI0BATENLHOCTH
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Bricoknii 3 17 % - 3aJ1a4M, MIPEAYyCMaTPUBAIOIIUE Pa3BEPHYTHIN
OTBET

Kputepun onieHnBaHMs UTOTOBOI MUCEMEHHOM pabOTHI:

Ouenka IIpoueHT BBINOJIHEHUSI
“OTINYHO” 85-100%
“xopomio” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HeyJI0BJIETBOPUTENIBHO™ MeHee 49%

5.YCJIOBMS PEAJIM3ALIUU TPOI'PAMMBI JIMCHUITJIMHBI

5.1. lnsa peanu3auuu NporpaMmsbl y4eOHOM TUCHMIIIMHBI JOJDKHBI OBITh MPEAyCMOTPEHbBI
CJIEIYIOIINE CHIEIUAIbHBIE IOMEIICHHUS:

Kabuner «buosorum», ocHaiieHHbIH 000pynoBaHHEM: MeOenb, JOCKa, MeJl, HarjsHble
nocoOusi (KOMIUIEKTHl Y4eOHBIX TaONHWIl, IUIAKATOB), TEXHWYECKHMMH CPEICTBAMU OOYUYCHHS:
KOMIIBIOTEP C YCTPOHCTBAMM BOCHPOM3BEACHUS 3BYKa, MPHUHTEP, MYJIbTUMEIUA-TIPOEKTOP C
9KpPaHOM, yKa3Ka-IIpe3eHTep AJis pe3eHTaLUM.

JlaGopatopus, OCHallleHHas OOOpYJOBaHUEM MJis NPOBEACHMS 3aHATHI: MHUKPOCKOIIBI,
CEeKYHJIOMEp, TOHOMETP, JabopaTopHas rnocyaa (mpoOUpKH, MOCTABKH I TPOOUPOK, TUHIIETHI,
IIECOK, CTYNKM C IECTHKaMH, IPEIMETHbIE M IIOKPOBHBIE CTEKJIA, CTEKISHHBIC MaJO0YKH,
IpenapoBajibHble WIJIbl, (UIbTpOBaIbHasg Oymara (caneTku), CTakaHbl) TMIIEPTOHUYECKUI
pacTBOp xJyiopuja Hatpusi, 3%-HbI pacTBOp NEPOKCHIA BOAOPOJA, PacTBOP HoJaa B HOIUCTOM
KaJIUU, TIUIEPUH, KITyOHU KapTo(dess, JTUCT 3JI0/Ieu KaHAJCKOH, TI0 PSAOUHBI OOBIKHOBEHHON
(psAOMHBI WM TOMATA), JIyK penyaThiii, pa3BeIeHHbIE B BOJIE JPOXKHKH)

6. UndopmannoHHoe o0ecnieyeHre peaju3alnu NporpaMmbl
Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (DOHJ 0Opa3oBaTeNbHOM OpraHu3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JEKTPOHHBIE 0Opa3oBaTeibHble U WHGOPMAlMOHHbIE
pecypebl, peKOMEHJOBAHHBIE JUIsl UCIOJIB30BaHUS B 00pa3oBaTeIbHOM IIPOLECCE, HE CTapuie
IISITH JIET C MOMEHTA U3JAaHMUs.

6.1. OcHOBHBIE NeYaTHbIE H3AAHUS
1. bappecu, M. buosnorus pa3sutus : yuedbHoe nocodue / M. bappecu, C. ['unbepr ; nep. ¢ aHIII.
noj pea. A-pa 6uoin. Hayk A. B. Bacunbsesa. - Mocksa : JIabopatopus 3Hanuit, 2022. -803 c. -
ISBN 978-5-00101-984-8. - Tekcr : anexTponHsbIi. - URL:
https://znanium.ru/catalog/product/1981564
2. Kammnosa, I'. C. buonorus. Enunelii rocyapcTBeHHBIH 9k3aMeH. [ 0TOBHMCS K UTOTOBOM
arrectanuu : yueoHoe nocodue / I'. C. Kanunosna, JI. I'. [Ipunexaesa. - Mocksa : M3aarenscTBo
«Mutemtekt-Lentpy», 2021. - 195 c. - (EnuHbIi rocyaapcTBeHHBIH dk3aMeH). - ISBN 978-5-
907339-72-9. - Texkcr : anexTponHbIit. - URL: https://znanium.com/catalog/product/1855755
3. Aradonoa, U. b. buonorus. [paktuxkym DD VII ms CI1O. Bazossrit yposens / U. b.
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Aracdonosa, B. UI. CuBormnazos. - Mocksa : [Ipocsemenue, 2024. - 99 c. - ISBN 978-5-09-
118065-7. - Tekcr : anekrponnbiid. - URL: https://znanium.ru/catalog/product/2170697

5.

Aracdonona, 1. b. buonorus. ba3oBsiii ypoBeHb : Y4€OHUK JIsl 00pa30BaTEIbHBIX
OpraHM3aluii, peain3youmx o0pa3oBaTeIbHbIE IPOTPAMMBI CPEAHETO
npodeccuonaibHOro oopazoanusi / U. b. Aradonona, A. A. Kamenckuii, B. 1.
CuBorua3oB. - Mockaa : [Ipocsemienune, 2024. - 271 c. - ISBN 978-5-09-115743-7. -
Texkcr : anextponnsbiid. - URL: https://znanium.ru/catalog/product/2162603

buonorus. 10 knacc. ba3oBsiii ypoBeHs : yueOnuk / B. B. [Taceunuk, A. A. KameHckui,
A. M. Pybuos [u ap]. ; mox pea. B. B. Ilaceunuka. - 6-e uzn., crepeotur. - Mockaa :
[IpocBemenue, 2024. - 224 c. - (JIunus xu3an). - ISBN 978-5-09-116776-4. - Tekcr :
anekTponHbid. - URL: https://znanium.ru/catalog/product/2174807

Bbuomnorus. 11-it knacc. ba3oBerii ypoBens : yueOHuk / B. B. [Taceunuk, A. A.
Kamenckuii, A. M. PyOuos [u np.] ; mox pex. B. B. [laceunuka. — 6-e uzn., crep. —
Mocksga : [Ipocsemmenne, 2024. — 272 c. : un. — (Jluaus xuszan). — ISBN 978-5-09-
116473-2. - Tekcr : anextponnsii. - URL: https://znanium.ru/catalog/product/2157271
3axapos, B. b. buosorus. 10-11 xnacc. ba3oBblit ypoBess : yueoHuk aia 10—11
KJ1accoB 001eo0pa3oBaTenbHbIx opranusanuii / B. b. 3axapos, H. 1. Pomanosa, E. T.
3axaposa ; ox pen. E. A. Kpukcynoga. - 2-e uzg. - Mocksa : OOO "Pycckoe cioBo-
yuebnuk", 2021. - 352 c. - (®I'OC. NuHoBauuonHas mkoia). - ISBN 978-5-533-02434-
1. - Texkcr : anekrponHsiit. - URL: https://znanium.ru/catalog/product/2150370
Axwmanynnuna, JI. I'. buonorust ¢ ocHoBamu skosoruu : yaeoHoe nmocodue / JI. T
Axmanynnuna. — Mocksa : PUOP : UH®PA-M, 2020. — 128 c. — (BO: bakanaspuar).
- ISBN 978-5-9557-0288-9. - Tekcr : anekTponnsiid. - URL:
https://znanium.ru/catalog/product/1062386
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