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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.
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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
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®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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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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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

12
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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 3aHATHS:

[T 7. ITpakTrueckoe 3ausiTue «OTXOBI TPOU3BOICTBAY
Tema 4.5. Bansanune OCHOBHOE cO/Iep:KaHue OK -02
COLAJIBbHO- Teopernueckoe o0yueHue: OK - 04
IKO0JIOTHYECKHX (pAKTOPOB | 370pOBbE U €ro cocTaBistomIe. DaKkTOphI, MOJOKUTEIHHO U OTPUIIATEIBHO BIUSIONINE HA OK - 07

Ha 3J0POBLE Y€/I0BEKA

opranusM yesnoeka. [IpoOiema TeXHOreHHBIX BO3/IEHCTBUI Ha 3J0POBbE YEIIOBEKA
(371eKTpOMAarHUTHBIE TOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys U T.11.).
AnanTanusi opraHu3Ma 4esoBeka K (pakTopaM okpykaromiei cpenbl. [IpuHIumsI
dbopmupoBaHus 30pOBbe cOeperarorero nopeaeHus. Puzndeckas akTUBHOCTh U
310POBLE. brnoxnmmyeckie acieKThl ParOHAaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHATHS 2!

JlaGopaTopHas paboTa Ha BHIOOP:

1.  Jlaboparopnas paboTa «YMCTBEHHast pabOTOCIIOCOOHOCTHY
OBnajeHre METO1aMu OIpeIeNIEHUs TT0Ka3aTeslell yYMCTBEHHOM paboTOCIIOCOOHOCTH,
00BsICHEHHUE MOTYYEHHBIX PE3YJIbTaTOB U (POPMYITHpPOBAaHUE BHIBOAOB (TMCHMEHHO) C
UCIIOJIb30BAaHUEM HAYUYHBIX MOHATUH, TEOPHI U 3aKOHOB

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

U BBICOKHE TEMIIEPATyPHhI)»

W3ydenne MexaHU3MOB aJlaliTalliy OpraHU3Ma 4eJI0oBeKa K HU3KUM U BBICOKHM
TeMIIepaTypaM 1 00bsICHEHHE TIOTYIEHHBIX PE3YIbTaToOB M (POPMYTUPOBAHHE BHIBOOB
(MMCHPMEHHO) € MCII0JIb30BaHMEM HAaYYHBIX MOHSATHH, TEOPUN M 3aKOHOB
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HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CoICpPKaHuEe (couepmaﬂne IMPUKJIAAHOTO MO)Iy.J'Iﬂ)

Pa3pgen 5. BuoJsorus B ;KH3HU

Tema 5.1. BuorexuoJjoruu
B JKU3HH KAKI0r0

OcHoBHOe coep:kaHue

Teopernueckoe cogepranmne:

buorexHnonorus kak HayKa U MpOnU3BOACTBO. OcHOBHBIE HaITpaBJICHUA COBpeMCHHOﬁ
6uoTexHoaoruu. Meroipl 6M0TEXHOIOIHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OHMOTEXHOJIOTMYECKUX U TEHETHUECKHUX SKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa U aHaJIn3a
OMO’KOJIOTMUECKONW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB (HayyHasi U y4eOHO-Hay4Has
JUTEpaTypa, CpeICTBa MacCOBOM nH(popmanmu, cetb IHTEepHET U Ipyrue)

HpaKaneCRue 3aHATHUA:

Kelicbl Ha aHanu3 HHPOPMALIMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T€HETHYECKHUX
TEXHOJIOTHH, KJIETOYHOW MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Kenca:
MPEJICTaBICHHUE PE3YIbTATOB PEIICHUS KeCOB (BBICTYIIIEHUE C MMPE3EHTAIUECH )

OK-01
OK -02
OK - 04

Tema 5.2. BHOTEXHOJIOMM U

TEXHUYCCKHUEC CHCTCMbI

OcHoBHOE coaepKaHue

HpaKanecm[e 3aHATHUA:

Pa3Butue GMOTEXHOJIOTHI ¢ IPUMEHEHHEM TEXHUYECKUX CHCTeM (OMOMH)KeHepus,
O6uonHpopmaTrka, OMOHUKA) U UX IPUMEHEHHUE B )KU3HM YEJIOBEKa, IOUCK U aHAJIN3
UHOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB (HayuyHas M yueOHO-Hay4dHas JIUTepaTypa,
CpelcTBa MaccoBOM UH(popMaIuu, cetb IHTepHeT u apyrue)

Keiicpl Ha aHau3 nHGOPMALIMU O PA3BUTUN OMOTEXHOJIOTUI C IPUMEHEHHEM TEXHHUUECKUX
cucteM (1o rpynmnam)

3amuTa keiica: [IpeacraBnenue pe3ynbTaToB peuieHUs KeHCOB (BBICTYIUIEHHUE C
MIPE3CHTAINECH )

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 00YUAIOIINXCS;

—  COACPKUT TO3HABaTEIbHYIO, HWHTEpPECHYI0 (HOBYIO) Ui  OOy4arouIuxcs

nH(pOpMaIHo.

3.1. TemaTuka M cojiep:KaHHe MNPAKTHYECKHUX 3aHATHII/1a00opaTOpHbIX padoT/

CEMUHApPOB

JlaGopaTopHble 3aHsTHS 1

Tema 1.2.

CTpyKTYpHO-QYHKIIHOHATbHAS OPraHU3ALUA KJIETOK
Coneprxanue:

HpHo6peTeHHe OIIbITa IPUMCHCHUA TCXHUKHN MUKPOCKOIIMPOBAHUA IIPU BBIIIOJIHCHHUH

nmabopaTopHEBIX PaboT:
JlaGopaTopHas

JIaGoparopHas pabota «CTpoeHHe KIeTKH (pacTeHHUs, )KUBOTHBIE, TPHUOBI) U KJIETOYHBIC

BKIIFOUCHU A (KanMaJ'I, KapOTUHOU/IbI, XJIOPOILJIACThI, XpOMOHJIaCTBI)»

HOILFOTOBKa MUKpPOIIpEIiapaToB, Ha6JHOI[eHI/IC C MIOMOLIIBbIO MUKPOCKOIIA, BBIAABJICHUC

pasnuuuil MeXa1y u3ydyaeMbIMU 00bEKTaMu, GOPMYTUPOBAHUE BHIBOOB
IIpakTuyeckoe 3aHsATHE

Tema 1.2.

CTpYKTYpHO-PYHKIIHOHATbHAS OPraHU3AIUA KIETOK

Coneprxanue:

IT 1: Bupycusie u 6aktepuanbHblie 3a0o0eBanus. OOIMe TPUHITUIBI UCTIOIb30BAHMS
JeKapCTBeHHBIX BemlecTB. OCOOEHHOCTH MpUMeHeHus: aHTHONOTUKOB. [IpencraBienue
YCTHBIX COOOIIEHUH ¢ TTPEe3eHTAIlUEH, TOJATOTOBJICHHBIX MO0 MEPEYHIO0 NCTOYHUKOB,

PEKOMEHI0BAaHHBIX MPEIO1aBaTEIEM
IIpakTnyeckue 3aHATHSA

Tema 1.3. CTpykTypHO-pyHKIMOHATBbHBIE (PAKTOPBI HACIEACTBEHHOCTH
Coneprxanue:

I1.2: Pemenue 3aa4 Ha OMPCACIICHUC TOCIICAOBATCIbHOCTH HYKIICOTUI0B, aMUHOKHUCIIOT B

HOPME U B ClIy4ae U3MEHEHUS MOCIe0BaTeIbHOCTH HYyKIeoTu0B JJHK
IIpakTHYeckoe 3aHATHE

Tema 2.4. 3aKOHOMEPHOCTH HACJIE0BAHUS

Conepxanue:

IT 3. Peuienue 3a1a4 Ha OnpeaeeHne BEPOITHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX

MPU3HAKOB IIPU MOHO-, TU-, TOJUTHOPUIHOM U aHAJIU3UPYIOIIEM CKpEIINBaHUH,
COCTAaBJICHHUEC I'CHOTUITNYCCKUX CXEM CKPCIIMBAHUA

IIpakTHYeckoe 3aHATHE

Tema 2.5. CueniieHHOe HacJleJ0OBaHUe IPU3HAKOB

Conepxanue:

IT 4. Peuienue 3a1a4 Ha ONpeEAEICHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MIPU3HAKOB MPH CLICTVIEHHOM HACJIE€I0BAHUH, COCTABJICHUE TeHOTUITMUECKUX CXEM

CKpELIMBaHUs
IIpakTHYecKkne 3aHATHSA
Tema 2.6. 3aK0OHOMEPHOCTH U3MEHYNBOCTH
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Conepxanue:

I1 5.Pemenue 3ana4 Ha onpeesIeHUE TUIIAa MyTAllUU IIPH [epeJadye HACIEICTBEHHbBIX
MIPU3HAKOB, COCTABJICHUE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS

I[pakTuyeckune 3aHATHS

Tema 4.2. Ilonyasiuus, cood1IeCTBA, IKOCUCTEMbI

Conep:xkanue:

IT 6. Tpoduueckue nienu u cetr. OCHOBHBIC MTOKA3aTEIN SKOCUCTEMBI. buomacca u
MPOIYKIIHS. DKOJIOTUYECKUE MTUPaMUIbl YHCes, OnomMacchl v s3Hepruu. [IpaBuio nupamu sl
SHEpPTrUHu.

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI 110 IEPEHOCY BEIECTBA U
SHEPIUU B IKOCHUCTEMaX C COCTAaBIIEHHE TPOPUIECKUX LIENEH U THpamMu]l OMOMacCchl U
SHEPIUU

IIpakTHYeckne 3aHATHS

Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouochepy

Conep:xanue:

I1 7. I[TpakTueckoe 3ansTue «OTXO0/bI IPOU3BOJACTBAY

JlaGopaTopHble 3aHATHS 2
Tema 4.5. Biansinue coumaaibHO-IKOJOTHYECKNX (PAKTOPOB Ha 31I0POBbe YeJI0BEKA
Conep:xanue:
JIaGoparopHas paboTa Ha BBIOOD:

3. JlaGoparopHas paboTa «YMCTBEeHHast pab0TOCIIOCOOHOCTHY
OBnazieHue METOIaMH OTIPECIICHUsI TToKa3aTeell yMCTBEHHOM paboTOCIIOCOOHOCTH,
00BsICHEHHUE MOJTyYEeHHBIX PE3Y/IbTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

4.  Jlaboparopnas pabota «Brnusaue abuotnyeckux ¢GakTOpoB Ha YeOBeKa (HU3KUE

1 BBICOKHE TEMIIEPATypPHhI)»

N3ydyeHne MexaHU3MOB aJanTallii OpraHu3Ma 4€JI0BeKa K HU3KMM U BBICOKUM
TeMIeparypaMm U oObsICHEHHE MOJYYEHHBIX PE3yJIbTaTOB U (HOPMYJIMPOBAHKE BHIBOJIOB
(MMCBMEHHO) € UCTIOJIb30BaHUEM Hay4YHbIX NOHSATHI, TEOPUIA U 3aKOHOB
IIpakTnyeckue 3aHATHSA
Tema 5.1. BHOTEXHOJIOTHH B KH3HH KaKI0Ir0
Conep:xkanue:
Ketficpl Ha aHanu3 nHGOpPMALIUK O HAYYHBIX JOCTHIKEHHUSIX B O0JIACTH F€HETUUYECKUX
TEXHOJIOTHH, KJIETOYHON MHXCHEPUH, TTUIIEBBIX OMOTEXHOIOTHH. 3aunTa Keica:
MPEJCTaBICHUE PE3YJIbTATOB PELICHHUs KeHCOB (BBICTYIUICHUE C MTPE3EHTAIHEH )
IIpakTuyeckue 3aHATHSA
Tema 5.2. BUOTeXHOIOIMH M TeXHUYECKHE CHCTEMbI
Conepxanue:
PazButue OMOTEXHOJIOTHIT ¢ IPUMEHEHUEM TEXHUYECKHX CHCTeM (OMOMHKeHepus,
O6uonH(popMaTrka, OMOHUKA) U UX IPUMEHEHHUE B )KU3HH YEJIOBEKa, TOUCK U aHAIN3
nHGpOpMAIIUY U3 PA3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-Hay4dHas JIMTepaTypa,
cpeacTBa MaccoBoil uHpopmanuu, cets HTepHeT u apyrue)
Keticpl Ha aHanu3 nHpOpPMALIUU O PA3BUTUN OMOTEXHOJIIOTUI C MPUMEHEHHEM TEXHHUUECKUX
cucteM (TI0 TPYIIIaMm)
3amuTa Kkeiica: [IpencraBienne pe3yabTaToB pelIEHUs] KEHCOB (BBICTYIUIIEHHE C
MPE3CHTAINEH )
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4. ®oH/1 OLIEHOYHBIX CPeICTB TUCHUILIUHBI
4.1 KoHTpoJb # OIl€eHKAa pe3yJbTaTOB OCBOCHHS 00IIe00pa3oBaTeIbHON

JAUCHUITIIMHBI

PACKPBIBAOTCA 4YCPC3 AUCHUILNIMHAPHBIC PC3YJIbTAThI,

HaIlpaBJICHHBIC Ha

¢dopmupoBanre OOIMMX KOMIIETCHIMHA IO pasfenaM M TeMaM COJACpXKaHUi Y4eOHOro

MarepHania.

Oo0man
KOMIIETeHIMA

Pazpen/Tema

Tun oueHOYHbIX MEPONPUATHIA

Pa3nen 1. Knerka — cTpyKkTypHO-
(QyHKIMOHAIBLHAS eTUHUIA
“KHBOT'0

KonrponsHas pabora
«MoJIeKyIJISIpHBI YPOBEHb
OpraHU3aIu >KUBOT0»

OK 02

buonorus xak Hayka. OGras
XapaKTEPUCTUKA KU3HU

3anonHeHue TabIuIlbl C ONMUCAHUEM
MCTOJO0B MUKPOCKOIIUPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenue Tabauipl «Bkiaaa yueHbIx
B Pa3BUTHE OUOJIOTHUI

3aroTHeHHEe CPABHUTEILHOM TAOIUIIBI
CXOJICTBA M PA3JINYMIA )KHBOTO U HE
KHUBOIoO

OK 01
OK 02
OK 04

CtpykTypHO-GyHKIIHOHATHHAS
OpraHu3aIys KJIEeTOK

OnenuBaemast IUCKyCCHs IO BOIIpOcam
JAEKIUU

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

«CTpoeHue KIETKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOUEHUS (KpaxMai, KapOTHHOUBI,
XJIOPOIUTACTHI, XPOMOTLIIACTHI )»
[IpakTnueckoe 3ansartue. [IpeacraBnenue
YCTHBIX COOOIIIEHUH C TIPEe3eHTAINECH,
MIOATOTOBJIEHHBIX 110 NIEPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpyKTypHO-(DYHKIIMOHATILHBIC
(dhaKTOpBI HACIECTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3anau Ha onpenenenne
MOCJIEZI0BATEILHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHS MTOCIIE0BATEIbHOCTH
nykaeoruaos JJHK

OK 02

OOMeH BelecTB U PEBpaIlCHHIE

@poHTaATIBHBINA OITPOC
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TYPU3MA V1 CEPBVICA»

Aucm 20

OHEPI'UH B KIICTKE

3anoHeHNe CPaBHUTEILHON TaOIIHIIbI
XapaKTePUCTHK TUTIOB OOMeHa
BCILIECTB

OK 02
OK 04

JKu3HEeHHEBIM UK KIETKH. MUTO3.
Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
Pa3paboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Paspnen 2. Crpoenne u pyHKkuuu
OpraHu3Ma

KonTponbnas pabota “CtpoeHue u
(GyHKIIMM OpraHuzma’

OK 02
OK 04

CrpoeHue opranusma

OuenuBaemasi 1UCKycCus

Pa3zpaboTka MeHTaIbHON KapThl
TKaHEW, OPraHOB U CHUCTEM OpPraHOB
OpPraHu3MOB (pacTeHHUsl, ’KUBOTHbIE,
YeJI0BEK) C KPaTKOM XapaKTEepUCTUKON
ux QyHKIUN

OK 02

DopmMBbl pa3MHOKEHHSI OPTraHU3MOB

@pOHTAIBHBIN OIIPOC

3anojHeHUEe TaOIHIIbI ¢ KPATKOM
XapaKTepUCTHKOW U TipuMepaMu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OnToreHes paCTeHHﬁ, JKHUBOTHBIX U
YCIOBCKa

Pa3pa0oTka JeHThI BpEMEHU C
XapaKTEPUCTUKOM ITAlOB OHTOT€HE3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa 110 MUKPOTpyIam
Tect/ompoc

CocTaBiieHne )KM3HEHHBIX 1IUKJIOB
pacTeHuii Mo otaenaM (MOXOBH/IHBIE,
XBOILEBUIHBIE, TATIOPOTHUKOBUIHBIE,
roJI0CEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIEKIUH
Pemenue 3anau Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIN3HMPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEIINBAHUS

OK 01
OK 02

CuerneHHoe Haclea0BaHNe
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezencHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX NPU3HAKOB IIPU
CLIETIJICHHOM HaCJIe/JOBaHUH,
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,f@ _ Y‘—IPE)}(}:[EHVIE BBICHIET'O OBPASQBAHVDI PIYyTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 21
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIIMBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH Tecr.
OK 02 Pemenue 3aga4 Ha onpeesieHre TUIa
OK 04 MyTaluu IIpY Ieperaye
HACJIEJICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE FT€HOTUIINYECKUX CXEM
CKpEIIUBAHUS
Pa3znea 3. Teopusi 3BoJIIOIIUA KonTponbHas pabota “Teoperndeckue
aCIEKThl HBOJIIOLIMU KU3HU Ha 3emie”
OK 02 Hcropus 3BOIFONMOHHOTO YYEHUS. @pOHTAIBHBIN OIIPOC
OK 04 MukposBonronus Pa3paboTtka rioccapust TEepMHUHOB
Pa3paboTka 1€eHTBl BpEMEHU pa3BUTHUS
SBOJIIOIIIOHHOTO YUECHHUS
OK 02 MakposBomtonusi. BosnukHoBenue u |OueHuBaeMasi IUCKyCCHUs:
OK 04 pa3BUTHE )KU3HU Ha 3eMJie UCII0JIb30BAaHUE aPTYMEHTOB,
OMOJIOrM4eCKON TEPMUHOJIOTUU U
CUMBOJIIMKH ISl TOKA3aTEeIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII
Pa3pa0oTka JeHTbl BpeMEHU
BO3HHUKHOBEHHUS U Pa3BUTHS )KU3HU Ha
3emiie
OK 02 [TpoucxoxaeHue yenoBeka — ®poHTaTBHBIN OMPOC
OK 04 aHTPOIIOrCHE3 Pa3pa0oTka JeHTbl BpeMEHU
MIPOUCXOXKICHUSI YEIOBEKa
Pasznen 4. Dxojorus
OK 01 Okonoruyeckue pakTopsl ¥ cpenpl | TecT mo skosnornyeckuM pakropam u
OK 02 JKU3HU cpenaM KXU3HU OPraHU3MOB
OK 07
OK 01 [Monmynsauus, coob1ecTsa, CocraBieHne cxeM KpyroBopoTa
OK 02 3KOCHCTEMBI BEILIECTB, UCIIONIb3YSl MaTEpHAIIbI
OK 07 JEKLIHUU
Pemenne npakTuKo-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHul 110 IEPEHOCY
BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
COCTaBJIeHHE TPOPUUECKUX LIeTei U
nupamMui GMOMacChl U SHEPTUH
OK 01 buocdepa - rmodanpHas OrneHrBaemasi IUCKYCCHS
OK 02 DKOJIOTUYECKAst CUCTEMA Tect
OK 07
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«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 22

OK 01 Bnusiaue antponoreHnsix gakropos |Tect

OK 02 Ha Omocdepy [IpakTrueckas padota “OTX0/bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 Bnusinue counanbHo-3K0s0rHYecKuX |OLeHuBaemMas IUCKyccus

OK 04 (GakTOpOB Ha 3/10pOBbE YEIIOBEKA Brmonnenue nabopatopHoit paboThsl Ha

OK 07 BbIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTB",
"Bnusinue abnotuyeckux (hakTopoB Ha
YeJIoBeKa (HU3KUE U BBICOKHE
Temneparypsl)”

Pa3pnen S. buoJiorus B :KU3HH 3aiuTa Keiica: mpeacTaBieHue

pe3y/bTaTOB PELICHUs KEHCOB
(BBICTYILIEHUE C NTPE3EHTALUEH )

OK 01 bHOTEXHOJIOrUH B )KU3HU KAK0T0 Beinonnenue kelica Ha aHaIu3

OK 02 MH(OPMALIUK O HAYYHBIX JOCTHKEHUSX

OK 04 B 00J1aCTH TCHETUYECKUX TEXHOJIOTHH,
KJIETOYHOM MHYKEHEPUH, MUILEBBIX
O6uoTexXHOJI0TUH (10 rpynnam),
MIpe/ICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHUCOB

OK 01 broTexHOJIOrMH B IPOMBIILIEHHOCTH |BbINONHEHNE Kelica Ha aHaIu3

OK 02 nH(pOpMaLUY O pa3BUTUU

OK 04 OMOTEXHOJIOTU C TPUMEHEHUEM

TEXHUUYECKUX CHCTEM (TI0 IpymIam),
MIPEICTABICHHUE PE3YJIBTATOB PEIICHHUS
KEWCOB

4.2. KoHTpPO/1bHO-U3MePHUTe/IbHbIe MAaTePUaIbl BKJIKYAKOT:

4.2.1 OueHo4HbIe CPeACTBA TEKYIEr0 KOHTPOJISI 0 aucuumniute «buosorus

Texymuit KOHTPOJIb PE3yAbTaTOB OOYUYEHHS] MOXKHO OCYIIECTBIISTh Pa3TUIHBIMU
METOJJaMH U C IIOMOUIBIO PA3JIMYHBIX OLEHOYHBbIX cpeAcTB. [lo mucuurumae «buosmorus» B
Ka4eCTBE CPEJICTB TEKYIIETO KOHTPOJIS IPUMEHSIOTCS 3a/IaHHs B TECTOBOU (hopMe; TaOJIUIIBI;
BHU3yaIH3aIusl TEOPETUYECKOTr0 MaTepuasna B (hopMare JIEHTh BpEMEHH U MEHTAIbHBIX KapT;
pelieHne KecoB U Apyrue OLleHOYHble MaTepuaiibl. Huke npuBegemM nmpumepsl HEKOTOPBIX

U3 HHUX.

3aoanus, HanpaesienHvie HA CUCMEMAMU3AYUIO U 0000WeHUe meopemuyecKou uHpopmayuu
1. 3amoaHeHHe TA0JIUIBI
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,ﬁ@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 23
Ha3Banue TeMbI buosiorusa kak Hayka

Pe3yJ1]>TaT Oﬁy‘leHI/lﬂ Imo TeMe
KJICTOYHOM YPOBHC

OnuceiBaTh MCTOJbI UCCIICAOBAHUA HA MOJICKYJIAPHOM U

O01mme KOMIeTeH NI OK 02

@DopMyJIHPOBKA 3aJaHM: 3aMOTHATE TaOIUIy “BKIitan ydeHbIX B pa3BUTHE OHMOJIOTHU”,

YKa3aB y4€HOTO, BpeMeHHOfI nepuona pa6OTBI HaJl OTKPBITUEM H JanTte KpaTKYHo

XApPaKTCPUCTHUKY OTKPBITUSA, UCIIOJIb3YS MaTCpral HCKHHﬁ, y‘~IC6HI/IKa, HWHBIC HCTOYHUKHU

nHpopMaIuu.

Tabnuna — Bxiiag ydeHbIX B pa3BUTHE OMOJIOTUU

YueHblit Bpemennoii nepruoj Kpatkas xapakrepuctuka paboThl Y4€HOTO

Kpurepuu onieHuBaHus 3a1aHUS:

“5” - TabJyHIa BRIIIOJIHEHA B IIOJJTHOM 00beMe

“4” - B X0/1€ 3aMOJTHEHUS TaOIUIBI MaTepHall OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHEIC HETOYHOCTH, HEJJOYEThI

“3” - B X0/1€ 3aMOJTHEHUS TaOIUIBI MaTEepHall OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
3HAYUTEILHBIC HETOYHOCTH, HEJOUETHI

“2” - Tabnuua otpaxkaetr MeHee 50% MmarepHaia UM HE BBIIIOJHEHA

2. Pa3pa0oTka JIeHTbl BpeMeHH!

HasBaHue TeMBbI OHTOrcHe3 KUBOTHBIX U YeJIOBEKA

Pe3y.]1bTaT oﬁyqe}mﬁ o TemMe OnmceIBaTh CTaauHu OHTOI'CHE3a JKUBOTHBIX 1 YCJIOBEKA

O01mue KOMIeTeHIHH OK 02, OK 04

(I)OpMyJII/IPOBKa 3aJaHuA: CO3,I[8.I>'ITC JICHTY BpCMCHHU, OTPAXKAIOUIYIO 3TaIlbl
OHTOI'CHE3a OTJIeJ'H)HOI\/'I TPYIIIbI )KUBOTHBIX HUJIM YCJIOBEKA C KpaTKOﬁ XapaKTepHCTHKOﬁ.

Hazpanus CTa,Z[I/Iﬁ JOJIDKHBI OBITH PacCIoJIOKCHBI B XPOHOJIOTHUYCCKOM MMOPAAKE, OCHAIICHBI
KpaTKUM OIMMCAHUEM OCHOBHBIX HSMGHGHHﬁ, IPUITOKCHBI PUCYHKH. 3a11aH1/Ie BBITIOJTHACTCA B

MaulbIX Tpynnax (3-4 yenoBeka)

3. Pa3paboTka MeHTAJILHOI KapThI
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 24

Ha3Banue Tembl Crpoenue opranusma

OnuceiBaTh CTPOCHUC U B3aNMOCBA3b JacTen

Pe3yabTaTr 00yyeHus mo reme
MHOT'OKJIETOYHOT'O OpraHu3Ma

O01mme kKoMneTeHIMHA OK 02, OK 04

@®opmMy/IMpOBKa 3aJaHMMA: COCTABbTE MEHTAlbHbIE KapThl M0 KiIacCU(UKALUU
TKaHEel, OpraHOB M CHUCTEM OpraHoB. B kapTe oTpasuTe 0COOEHHOCTH CTPOCHUs, (DYyHKITHIA
00beKTOB. Bbl MoXkeTe 00beUHATh OOBEKTHI 10 BBIMOIHAEMON (YHKLIUU WIH 110 CUCTEME
OpraHoB.

[Ipu BBIMOJHEHUH CTYIEHTBI paclpeessioTcsa Ha Malible Tpynisl (1o 2-3 4yenoBeka).
3amanue sBISAETCA NPOQECCHOHATBHO-OPHEHTUPOBAHHBIM.  CTyneHTHI, 0O0ydJarouiuecs
npodeccun/cnenuaIbHOCTH CBSI3aHHOM ¢ 00bEeKTOM H3ydeHus “Pactenus” pazpabaTbiBarOT
MEHTQJIbHYIO KapTy MO CTPOEHUIO OpPraHu3Ma pacTeHHMl (TpyHIbl MOXHO pa3[eluTh I10
OTIEeJIaM DPACTEHUIN: MOXOBHUJHBIE, IIJIAYHOBHUJHBIE, XBOLLEBHUIHBIC, MAlOPOTHUKOBUIHBIE,
roJIOCEMEHHBIE, TIOKphIToceMeHHbIe). CTyneHThl, oOydaromuecs: mpodeccun/CnenuarbHOCTH
CBSI3aHHON ¢ 00bekToM u3ydeHus ‘JKuBOTHbIE” pa3pabaThIBAlOT MEHTAIbHYIO KapTy IO
CTPOCHHIO OpraHU3Ma >KHUBOTHBIX (IPYHIbl MOXHO pa3JeiuTh [0 TUIAM U KJaccam
KUBOTHBIX. THIIBI: KHIIEUYHOIOJIOCTHBIE, IIJIOCKUE YEPBU, KPYIJIbIE YEPBH, KOJIbYATHIE YEPBH,
MOJITIOCKH, ujieHucToHorue. Kiacchl: xpsiiieBble pbIObI, JonmacTenepsle pblObl, ampuouu,
IIPECMBIKAOIINECH, ITHILIBI, MJIEKOITUTAIOLIHE). CryneHTsl, o0yyaroruecs
npodeccun/crnenuanbHOCTH CBA3aHHOM ¢ 00bEeKTOM u3yuyeHHs “UenoBek” pa3palaThIBarOT
MEHTAJIBHYIO KapTy IO CTPOECHUIO OpraHU3Ma 4eJI0BeKa.

[Ipu pazpaboTke peKOMEHyeM UCIIOJIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIM IPYroro MHCTPYMEHTA JUIsl CO3JaHUsI MEHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIILHON KApTHI:

CepaeYHO-COCYAMCTAR CUCTEMA

nywesog,

HeayaOUYHO-KMLWEYHBIA TPAKT

KMLIEYHWK ABEHaLUATUNEPCTHAA KMWKa

Kpurepnn onieHuBaHNsI MEHTAIBHON KAPTHI:
«5» - 8-9 6a10B; «4» - 7 6a/10B; «3» - 5 6aJL10B

3 6asna 2 dasna 1 6aa

Coaepixanue Nudopmanus Nudopmanus WNudopmanus

IIpeJICTaBJICHA B IpeJicCTaBjlIeHa, HO IpesicTaBiIeHa

MIOJTHOM 00beMe MMEIOTCS HETOYHOCTU | YaCTHYHO
I'padpuueckoe MHorocrynenuaras MHorocrynenuaras [IpocToit «mmay4ok»

odopmieHHe KapThI | KapTa ¢ J00aBICHUEM | KapTa
KapTUHOK, 3HAKOB.
Hcnonp3oBanne
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Aucm 25

Pa3HBIX IBETOB Ha
ONpECaACIICHHBIX
BCTBIX.

Jlekcuko-
rpamMMaTu4iecKoe
oopmiieHue

Kapta ne conepxxur
OIMOOK M ONEYaTOK

Kapta ne conepxxur
rpyOBIX
rpaMMaTHYeCKHX
OIMOOK WITN
OIIeYaTOK, KOTOPhIE
Obl OTBJIEKATIN
BHUMaHUE YUTATEIS
OT COJEPIKAHMS

Kapra conepxut Tak
MHOTO TPyOBIX
rpaMMaTHYECKHX
OIIMOOK U OIEYaTOK,
9TO €€ COJICpIKAHKE
TPYIHO
BOCIIPUHHUMAETCS

4. Pa3paborTka riaoccapusi

HasBanune TeMbI

OCHOBHBIE TTOHSITUS T€HETUKHU

Pe3yabTaT 00yuyeHus1 Mo TemMe

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
N3MCHYHNBOCTH

O0mrue KoMNneTeHINHA

OK 02

®opMyJIMPOBKA 3aJaHUSI: COCTABbTE TJIOCCAPUI C ONpe/ieIeHUsIMU 110 TeMe ~OCHOBHbIE
MOHSTHSI TEHETHKA , UCII0JIb3Yysl MaTepUabl JIEKIUI, ydeOHUKHU, CIIOBApH.

IIpuMepHBIi NepeYeHb TEPMUHOB:
AnbpTepHAaTUBHBIEC TPU3HAKU

AJenpHble TEHBI

HeannensHble TeHBI

JIOMUHAHTHBIN NTPU3HAK

PeneccuBHBIN npU3HAK

['oMO3UTOTHBIN Opranu3M
I'eTepo3UroTHbI Opranusm

T'eroTun
denorun

JluruOpuHOE CKpeInBaHue

Ywucras mTUHUS
I'ubpun
HacnenctBeHHOCTH
N3MeHunBOCTD
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M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE
,;1@ _ VUPEXIEHVE BbICIITETO OBPA3OBAHSI
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC

CMK
PIYTUC

Aucm 26

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

HazBanue Tembl HcTopus 3BOIOLMOHHOTO 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 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mue KOMIeTeHIUH OK 01, OK 02

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

HacJeACTBEHHOM 3a00JieBaHUU U3 TiepedHs. Pabora BemostHseTCs 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
CyurHocTs MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunuueckue nposiBienus 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
PIYTUC

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 llepemreBckoro-
TepHepa,

Cunapom DnBap/ca,

CHHIIPOM «KOIIAubero KpuKa»
CeprioBUTHOKIIETOUHAS] AHEMHUS
Hetipopubpomaros
JanbToHu3M

I'emodunms

DEeHUIKETORYpHUs
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Yek-JIMCT AJI51 OL[EHKH NMpe3eHTalnu
OneHuTe NPe3eHTAIMIO M0 CIETYIOINUM KPUTEPUSIM:
DJIEMEHTHI COJICP KaHUs Hammuue | OtcyrcTBHe
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. Onucana TUarHOCTHKA
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 6am10B 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 - rmobanbHas SKkoJI0rHUecKasi 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 moteruienue: MU uiM peanbHOCTh? YTO BaM U3BECTHO O JAHHOM SIBIICHUH?

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 0XapaKkTepu30BaTh HCTOPUUECKNE U3MEHEHUS POJIU UesloBeKka 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 onieHuBanus:

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

«» - JlocTaTOYHO aKTUBHOE y4acTHE B JUCKYCCUU. J[OIycKaeTcs HE3HAUUTEIbHOE 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 MOJHOI0 MOHUMAHUS TEMbl 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/ILHBbIE CBEeIeHUs 1JIs1 TPenoaaBaTeJis.

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€ MHEHHUE.

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 NPEAIIECTBYIOT JEIECHUIO?
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 TemMbl 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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2) Koonepalu, MHOKECTBEHHBIN aJljIen3M

3) cBEpXIOMUHHPOBAHUE, KOMILLIEMEHTAPHOCTh

4) KOZIOMHUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHNE

[IposiBiieHne y TeTepO3UroT MPHU3HAKOB, JCTCPMUHHPYEMBIX JBYMsS aJICISIMHU
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) nonumepuu

[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 TOMUHHUPOBAHUU

4) neificTBUM 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

Howmep Bompoca [IpaBuibHBINA OTBET
1 1
2 3
3 1
4 3
5 2
6 3
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3aoanusn, nanpaenennsle Ha popmuposanue ymeHull u Ha6bIKOG
1. JlabGoparopHasi pabora

[Ipn n3yueHun AMCHMIUIMHBI “Buosorus™ mpeaycMOTPEHO BBIMOJHEHUE JIaA0OPAaTOPHBIX
pabor:

Tema 1.3. Buosioruyeckn BaxkHble XUMHYecKHe coeauHenusi: JlabopaTopHas pabdora
“Omnpenenenne ButamuHa C B mponykrax nuranus’; JlaboparopHas pabora «I uapoduibHo-
ruApoPoOHBIE CBOMCTBA JUTUAOBY.

Tema 1.4. CTpyKTypHO-QYHKUIMOHAJbHAs OpraHu3anms kJerok: JlaGopaTopHas
pabora «CTpoeHHe KIETKU (pacTeHHsl, )KUBOTHBIC, TPHOBI) M KJICTOYHBIC BKIIOUEHUS (KpaxMal,
KapOTHHOMJIBI, XJIOPOIUIACTBHI, XpoMoruiacTel)y; JlaboparopHas pabora «IIpoHuaeMocTsh
MeMOpaHbI (T1a3MOJIHU3, ACTUIa3MOJIH3)).

Tema 4.5. Biusinue conuaibHO-IKOJI0THYECKHX (AKTOPOB HA 310POBbe 4YeJIOBEKAa:
JlaboparopHas pabota Ha BbBIOOP: «YMCTBEHHas pabOTOCMOCOOHOCTh» unu «BnusHue
abnoTnyeckux (akTOpPOB Ha YesIOBEKa (HU3KHE M BEICOKUE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE METOIbI OMO0IKOJIOTHYECKUX HCCIET0BAHMI

JlaGopatopHasi paboTa Ha BEIOOp IO MUHH rpynmaM: «BiusHue TeMnepaTypsl Ha pocTa 1
(bU3HONIOrMYECKYI0 aKTUBHOCTb JIPOXOKEBBIX KIETOK»;, «BnusHue yrieBoJoB Ha pocTa H
(U3HOIOTHYECKYIO aKTUBHOCTH JPOXIKEBBIX KIETOK»; «COYeTaHHOE BIMSHUE TEMIICPATyphl H
YIJIEBOJIOB Ha pocTa U GU3HOIOTMUYECKYIO aKTUBHOCTD JPOAIKEBBIX KIETOK)

OOopynoBanue JaGopatopuu M Ppadoyux MecT JA0OPATOPUM: MHUKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETP, TabopaTopHas mocyaa (IpoOUPKH, MOJACTABKY ISl POOUPOK, MUHIETHI,
IIECOK, CTYNKH C TECTHKaMH, IPEIMETHbIE M IIOKPOBHBIE CTEKJIA, CTEKISHHBIE MaJO0YKH,
IpenapoBajibHble Wb, (UIbTpOBaIbHasg Oymara (caneTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBOp xJyiopuja Hatpusi, 3%-HbIl pacTBOp NEPOKCUIA BOAOPOA, PacTBOpP Hoja B MOOUCTOM
KaJIu¥, TJUIEpUH, KIyOHU KapTodens, JUCT 3J10AeH KaHaJACKOW, Mo psiOWHBI OOBIKHOBEHHOMN
(psIOMHBI MM TOMATA), JIyK peryaThlii, pa3BeCHHBIE B BOJE JIPOXKIKH).

[TpuBenem npumep 1abopaTopHOl pabOTHI

Ha3zBanue TeMbl CrpyKTypHO-(hYHKIIMOHATIbHAS. OPTaHU3aLUs KIETOK

Paznnuath cymiecTBeHHbIE IPU3HAKU CTPOEHUS KIIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOH MPUPOBI
[IpoBoauTh HaOMIOAEHNE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUH C IOMOIIBIO MUKPOCKOTA

O0mue KoMIEeTEeHIUH OK 01, OK 02, OK 04

Pe3yabTaT 00y4eHus mo reme

JIaGoparopHas pabota «CTpoeHne pacTUTEIbHOM, )KUBOTHON, IPUOHOMN KIIETKN

[{enb pabOTHI: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBATh UX O]
MHUKPOCKOIIOM, HaXOUTh OCOOCHHOCTH CTPOCHHUS KJIETOK Pa3IMYHBIX OPraHU3MOB, CPAaBHHBATh
UX MEXKIY COOOI.

1.Bonpock! st gonycka K Ha60DaTODHOI>'I Da60TC.

1. Ha3oBuTE OCHOBHEIC YacTH MHKPOCKOIIa U OITUIIUTE UX (I)yHKI_II/II/I
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2. Yto Takoe npeIMeTHOE U MOKPOBHOE cTekia? JIjisi 4ero OoHu HYKHBI?
3. Ilepeuncirte OCHOBHBIE MTpaBHIIa PAOOTHI C MUKPOCKOIIOM.

2.1IpoBeneHne ONBITOB

O6opynoBaHue u nocya

Matepuaibl U peakTHBbI

1. MukpocKoIbl 1.Bona

2. [IpeameTHbIE U TOKPOBHBIE CTEKJIA 2. Pa3BeJieHHBIC B BOJE APOKKU
3. CrekJIssHHbIE TAJ0OYKU 3. JIyk penuaThiii

4. CrakaHbI

5. @unpTpoBasibHAsI Oymara (canderka)

6. CTepuIIbHBIN IIMaTeINb

AJNTOPUTM IIPOBEICHHS pabOTHI

Bomnpocsl u 3aganus

e 1. U3y4yeHue CTpOCHHUSI PACTUTEIbHOM
KJIETKHU
1.1. CHATb ¢ BHYTpEHHEN OBEPXHOCTU MACUCTON
YEIIyH JTYKOBUIbI TOHKYIO TUICHKY — STUACPMY;
e 1.2. [TomecTuTh KycoueKk SMUACPMBI HA
MIPEIMETHOE CTEKJIO B KAIlJIIO BOJBL;
e 1.3. HakpbITh OOBEKT MOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpeTh KJIETKH SIUIEPMBI IO
pa3IMYHBIM YBEIIMYEHUEM MUKPOCKOIIA

Omnpenenure GopMy KIETOK,

e Haiinure s1p0o, BakyoIir, 000JIOUKY
KJICTKH.

e 3apucyiiTe HECKOJIBKO KJIETOK
AMUIEPMBI, 0003HAYUB HA PUCYHKE:
UTOILIa3My, PO, BAaKyOJIH,
000JI0YKY KIETKH

2. U3y4yeHne CTpOCHUS JKUBOTHOM KJIETKH
2.1. [IpoBecTH CTEPUIIBLHBIM IIMATENIEM C JIETKUM
HKMMOM I10 HEOY MJIH 110 JIECHAM;

2.2. HanecTH KanenbKy CIIOHBI Ha TPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ IOKPOBHBIM CTEKJIOM;

2.3. PaccMmoTpeTh npenapat npu 00J1b110M
YBEJIMYEHUH C IPUKPBITON Auadparmoit
KOHJIEHCATOopA.

PaccmoTpuTe Ha KOHUMKE HINaTeNs B
KaneJIbKe CIIOHBI CIIYIICHHBIC KIICTKH
SMUTETUS
PaccmoTtpuTe Ha npenapaTe OTAEIbHbIE
KPYIHBIE [IJIOCKHE KJIETKH HEMPABUIBHOM
(dhopmbl. BosbIas 4acTh KIETOK MEPTBBIE,
MO3TOMY B HUX XOPOLIO 3aMETHO SIIPO.

e 3apucyiiTe HECKOIBKO KIIETOK,

0003HaYbTE AJIPO U [UTOILIAZMY.

3. U3y4yeHne CTpOCHUS KJICTKH JPOKKen
(rpudnbI)

3.1. [ToMecTUTh CTEKJIIHHOW MAJIOUKOI Karuio
pacTBopa ¢ JpoKKaMH Ha MPEIMETHOE CTEKJIO;
3.2. HakpbITh ee MOKpPOBHBIM cTeksIoM. Eciu ecTh
W3JIAIIKA )KAJIKOCTH, YIAJTHTE €€ C TIOMOIIHI0
¢bunbTpoBaNbHOM OymMaru (caiaderku);

3.3. PaccMoTpeTh npenapar noJi MUKPOCKOIIOM

Haiinure npoxxKeByro KIETKY,
paccMoTpeTh ee PopMy U OTIEIbHBIC
YacTH.

3apucyiTe HECKOJIBKO KIIETOK, CAeIaiTe
MIOATIHCH.

HTorosass KOHTPOJILHAS YACTL JJA00PATOPHONH PA00THI (BHLINMOJHUTH NHCLMEHHO0):

1. U3 KaxkuxX OCHOBHBIX YAaCTEW COCTOUT JIr00as KieTka?
2. Yto o011ero umMeeTcst B CTPOCHUN PACTUTENBHON U )KUBOTHON KIIETOK?

3. UYeM pa3nuyaroTcs 3TH KIECTKA?
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4, Uem 00BACHUTD, YTO, OyIyYH YCTPOCHHBIMHU I10 €AMHOMY IUTaHY, KICTKH

BeChMa pa3HOOOpa3HEI Mo hopMe U pazmepam?
2. IIpakTHKO-OPHMEHTHPOBAHHbIE PacyeTHbIE 3aIaHUS

Ha3Banue Tembl [Tonynsus, coob1ecTBa, 3KOCUCTEMBI
OnuceIBaTh CBA3b MEXKIY OPraHU3MOM U CPEIOH €T0
Pe3yabTar 00y4yeHusi mo reme oOuTaHus
YcTaHaBIMBaTh CBA3b CTPYKTYPBI U CBOKMCTB DKOCUCTEM
O0mue KoMIeTeHIUH OK 01, OK 02, OK 07

Ha3Banue 3ananus: Pacyer cpoka ucuepnaHusi IPUPOJIHBIX PecypcoB

®abyma: Pa3BuTHe 4YeIOBEUECKOro OO0IIeCTBA HEBO3MOXKHO 0€3 B3aWMOJCHUCTBHS C
npupooil. J[o HEKOTOpOro BpeMEHU OTpUUATENbHBIE MOCIEACTBUSA XO3SMCTBEHHOM W HMHOU
JESATETbHOCTH  YEJOBEKAa  KOMIICHCHPOBAJIM  CIOCOOHOCTHIO  MPUPOJHBIX  CHCTEM K
caMoBoccTaHOBiIeHHI0. Ho Kk cepeanHe JBaaLaToro CTOJETUS CUTYyalMsl W3MEHUJIACK!
OKpY>Karollasi MpUpO/IHAsl Cpe/ia y>Ke HE B COCTOSIHUM KOMIIEHCUPOBATH MOJIHOCTBIO MOCIEACTBUS
BO3JICUCTBUSl pOCTa YHUCICHHOCTU JIOAEH M pacllMpeHusi MPOU3BOJCTBA. 3arpsi3HEHbI BOJA,
BO3/lyX, pAacTeHHs, BBIMAJAIOT KUCJIOTHBIE  JIOXKAH, OPO3Us  BBIBOJAUT TOYBBI U
CEJIbCKOXO03SHUCTBEHHOTO0 000POTa, MOJIAPHBIE JIbJBI TAIOT U3-3a MOTEIUICHUS KIMMAaTa, UCYe3at0T
MHOTHE BHUIbl KMBOTHBIX M PACTEHUN, HACEJICHHE NMPHOOpETaeT XPOHHYECKUE 3a00JIeBaHUS,
pacTér cMepTHOCTh. CyHIECTBYIOLIME CEelYac MHTEHCUBHOCTh AHTPONOIEHHOI'O BO3ICHCTBUSA
BEJIET HAITY IJIAHETY K UCTOILIECHUIO U IETPaIallHH.

3amanne: OUEHUTE CPOK HMCUEpIaHUs MPUPOJHOTIO PECypca, €CIM H3BECTEH YPOBEHBb
IOOBIYM pecypca B TEKYIEM TOly, a MOTpeOJeHne PecypcoB B TMOCIEAYIOIIME TOAbl OyIeT
BO3pacTarh C 33/IaHHOI CKOPOCTBIO MPHUPOCTa €XKETrOAHOro MmoTpediienus. Kakol mpupoaHbIit
pecypc UMEEeT CaMblil AOJATHI CPOK UCUEPIIAEMOCTH M KAKOW — HAUMEHbIIUN?

WNudopmanus, HeoOXoaumas s perieHus:

Tabmuna 1

Pecypc 3amac pecypca Q, | JloOsvr4a pecypca q, [Tpupoct o6bemMa
MJIpI. T MIIPJ T /TOJ noTpedneHus
pecypca TP, % B rog

KamMeHHBI# yToJh 6800 3,9 2

[Ipupoausrii ra3 280 1,7 15
Hedts 250 3,5 2
XKenezo 12000 0,79 2,5

dochop 40 0,023 1,8
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Mens 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CauHel 0,15 0,004 2,2
AroMuHUR 12 0,016 1,6
VYpan 300 0,2 2

I[J'IH pacdcTa BOCIIOJIIb30BaATbCA Q)OPMYJIOI‘/'I CYMMBI HJICHOB psAaa reOMeTqueCKOﬁ IIporpeccuun

TPt
1+—) —-1)-q
o= lg e €y
100
rae Q — 3amac pecypcos, q — rogonas qo0b4a pecypea, TP — npupoct norpebienus pecypcea, t —

YHuCJIO JCT.

JlorapudmupoBanue Bbelpakenust ans Q nmaer cienyromryro ¢GopMyny Al pacdyera cpoka
ucuepnaHus pecypca

In(QTp)+l
_ q-100 2
t=—7""1pPv 2
:n(1+—}
100
3. Peinenue 3aaa4
Ha3Banue TemMbl 3aKOHOMEPHOCTH HACIICIOBAHUS

OnucelBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
M3MEHYUBOCTH
PesyabraT 00yuenus no reme OnpenensTb BEpOSITHOCTh BOZHUKHOBEHUS
HACJIECTBEHHBIX IPU3HAKOB IIPU MOHO-, -,
NOJUTHOPUIHOM M aHAJIU3UPYIOUIEM CKpEUMBAaHUU

O0mue KoMIeTeHIUU OK 02, OK 04

@opMynupoBKa 3a/laHUs: PEIINTE 3a7ja4l, COCTABUB CXEMBbI CKPEILMBAHUS
3ananue sBisgeTcs NPodecCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud Jjs CTYAEHTOB
no0MparoTCcs B COOTBETCTBUH ¢ 00bEKTOM M3ydeHus “‘Pacrenus”, “JKusorHbie” nim “Yemnosek™.
[Ipumep 3anay Ans CTyAEHTOB, oOyvarouuecs Ipodeccuu/cnenualbHOCTH CBSI3aHHOM C
00BeKTOM H3ydeHus “Yenopek™:
3amaya 1. ¥V dyenoBeka adbOMHHU3M M CHOCOOHOCTH MPEUMYIIECTBEHHO BJAJIETh JIEBOM
PYKOI — pelleCCUBHBIE NIPU3HAKH, HACIEAYIOIMECS HE3aBUCUMO. KaKoBbl T€HOTUIIBI pOIUTENEH
C HOPMaJIBHOW MUTMEHTAIlMEeW W BIIAJICIONIUX TMPABOM PYKOH, €CIM Yy HUX POJUIICS peOEHOK
QIbOMHOC U JieBIa?
3anava 2. Y yenoBeka MpaBOPYKOCTb TOMHUHHUPYET HaJl JIEBOPYKOCTHIO, Kaperia3ocTh HaJ
roiyoornazocteio. ['omy0Ooriasslii mpaBia >KEHWICS Ha Kaperyiazoil mpasiie. Y HUX POIHIOCH
JIBOE JIeTeH — Kaperjiasblil JieBIIa W Trojiyooriasbiii mpasma. OT BTOpOro Opaka 3TOTO Ke
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MY>KYMHBl C Kaperjia3oil NpaBLIIOW pOAWIOCH JEBATh Kaperias3blX JeTel, OKa3aBIIMXCS
npasiaMu. OnpeaenuTh TEHOTHITB MYXYHHBI M 00CHX KCHIIIH.

3amaua 3. YV Iletn u Camm kapue 11asza, a y ux cecTpbl Mamu — roiayosie. Mama 3Tux
netel romyOoriasas, XOTsS ee POAMTENH MMENIH Kapue ria3a. Kakoll mpu3Hak TOMUHHUpYET?
Kakoii user rna3 y nanel? Hanmummre reHOTUIIBI BCeX MEepeUrCICHHBIX JIUI.

Kpurepuu oneHuBaHuUsA

“5” - Bce OTBETHI BEPHBI

“4” - nomyIeHa ojiHa OIMOKa

“3” - momymieHsl 2 ONIHOKH

“2” nonymeHsl 3 u 6osee omMOOK WK paboTa HE BBIMOJIHEHA

4. Keiic Ha aHaau3 uHpopManumn

Ha3Banue TemMbl buorexHonoruu B MeauImHe u GhapmMaiuu
AHaM3UPOBATh STUYECKUE ACTIEKThI COBPEMEHHBIX
Pe3yabTaT 00yueHnus mo reme HCCIICIOBAHUI B 001aCTH OMOTEXHOJIOTUH U
FEHETUYCCKHUX TCXHOJIOTUI
O0mue KoMIeTeHIUU OK 01, OK 02, OK 04

Kelicbl ncmonb3yl0TCs B Ka4eCTBE OILICHOYHOI'O MEPOIPHUATHS B paszneine 5 “buonorus B
JKU3HU, KOTOPBIN SBJIAETCS NPUKIAAHBIM MOJYJIEM U COCTOMT W3 ABYX uacteil. Tema 5.17
“BHOTEXHOJIOTUN B JKU3HH KaXKJOT0” U3YydaloTCsS HE3aBHCHMO OT mpodeccuii/crennaibHoCTei
oOydaromuxcsi, Tema 2 sBIseTcss Npo(ecCHOHATBHO HANpaBICHHOM U MOAOUPAIOTCS B
3aBUCHUMOCTH ¥ MPOQECCUOHANBHOIN HAPaBICHHOCTH.

[Tpusenem npumep keiica k Teme 5.2.1. “buoTtexHonornu B Meaunuuae u papmanun’

dopMynHpoOBKa 3aJaHUS:

buoTtexHonoruss — KOMIUJIEKCHAsi HayKa, HallpaBlICHHas Ha IOJIyY€HUE LIEeJIEBOrO
OPOAYyKTa, C TIOMOIIBI0 OHOOOBEKTOB MHKPOOHOTO, PACTUTEIBHOTO U  KUBOTHOTO
IIPOUCXOXKICHUS.

MenunuHckass OMOTEXHONOTUSI — OTpacib, IeNb KOTOPO CO3JaHHE TUArHOCTHYECKHX,
npoUIAKTUYECKMX M JIe4eOHBIX MpenapaTroB, OHAa M3y4aeT BO3MOKHOCTH HCIOJIb30BaHUS
MUKpPOOPTaHU3MOB, [JIsl TMOJYYE€HHUS aMUHOKHCIOT, BUTAMUHOB, ()EPMEHTOB, aHTHOMOTHUKOB,
OpraHMYECKUX KUCIIOT.

Caxapnbiii 1uabeT — 9T0 3a001eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT MHCYJIMHA, a B KPOBH IOBBIIIAETCS cojiepkaHue caxapa. CojepkaHue caxapa B KpOBU
HEOOXO0UMO ISl HOPMAIILHOTO ()YHKITMOHUPOBAHUS KJIETOK. IHCYIIMH, KOTOPBIH BhIpaOaThIBaeT
MOJDKENTYI0UHAsT JKene3a, oOecreynBaeT NPOHUKHOBEHHE IUIIOKO3bl B KIETKHM, HO HHOTJA
MPOUCXOIUT COOM BBIPAOOTKM MHCYIMHA W KJIETKa HE MOJy4aeT HEOOXOAUMOTro TMUTAaHHS, a
caxap HaKaIlJMBaeTcsl B KPOBU. DTO MPHUBOJIUT K BOSHUKHOBEHHIO CaXapHOro aAuadeTa pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBISIETCS MHCYIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auabera
3a00JICBIINI TOJHKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUN MHCYINHA.

[To manueiM ctatrctuku, B 2014 r. KommdecTBo OONBHBIX CaxapHBIM [IHA0ETOB B
Poccuiickoit denepanuu cocraBmino 387 miH denmoBek. [lo HEKOTOpbIM AaHHBIM dTa IUdpa
KaX]IbIi roJ] yBenuuuBaercs Ha 5%.

3anaHue: HaWAUTE U MPOAHATM3UPYHTE PAa3INYHbIe HCTOUHUKHU HHPOpMAIMK (HaydHas U
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yueOHO-Hay4yHas JUTepaTypa, CpeACcTBa MaccoBoi mH(popMaluu, ceTb VMIHTepHEeT U Apyrue) mno
TeMe Kelica. OTBeThTE Ha BONPOC HAa OCHOBE HaWJEHHBIX MAaHHbIX: C 4YeM CBs3aH pOCT
3a00JIeBa€MOCTH  CaxapHbIM JMAa0ETOM Cpeau B3pOCIOrO0 HACENIEHHUS M OMOJIOKEHHUE
3a0oneBanua?  Kakue mepsl NpoQMIAKTUKK CaxapHOro auadeTa MOXKHO pealu30oBaTh B
MOBCEIHEBHOM KHU3HU KaxaoMy u3 Hac? Kak pa3BuBaigoch Mpou3BOACTBO UHCYJINHA U C KAKUMU
TUYECKUMU HOPMaMU IIPU ITOM CTAJIIKUBAJIUCH yueHble?

[ToaroToBbTe YCTHOE COOOIIEHHE C TPE3EHTAlNEH, B KOTOPOM HEOOXOMMO OTPA3UTh:

1. Caxapublii 1uabeT — NPUYKHBI, CAMIITOMBI, TUATHOCTHKA U JIEUCHHE;

2. PacnpocTtpaHeHHOCTh caxapHOTO AMa0deTa Cpeau HAcelIeHHsT CBOETO PETrHOHa 3a
HOCJIEeIHUE TPU rojia, IPOaHAIU3UPOBAB HAy4HbIe MyOJIMKALMU U CTATUCTUYECKYI0 OTYETHOCTh
(B ToM ymcIe OTYeTHI ['0CcyIapcTBEHHOTO peecTpa caxapHoro AuadeTa);

3. PacnpocTpaneHHOCTh caxapHoro nuabera cpeau HaceneHust Poccuiickoit denepanyu
3a TOCIEJAHME TpU TrojJa, NPOAHAIM3UPOBAB HAyuyHble MYOJMKAIMM M CTATUCTUYECKYIO
OTYETHOCTH (B TOM YHCJIE OTUEThI | '0CY1apCTBEHHOr0 peecTpa caxapHoro guadera);

4. IlpeanonaraeMple TPUYUHBI U3MEHEHHUS 3a00JIEBAEMOCTH CaxapHbIM JUA0ETOM U UX
000CHOBaHHE;

5. Bo3MoxkHBIE TPODUITAKTUYECKIE MEPOTIPUSATHS;

4. Metoabl OJIy4YeHHs] UHCYIINHA;

5. Otpa3ure 3TUYECKUE ACIEKTHl MCIIOJIb30BaHUSI OMOTEXHOJOTUM IpU NPOU3BOJCTBE
UHCYJIMHA.

Jlns co3aHust KaueCTBEHHOW MPE3CHTAIIMM HEOOXO0IMMO COOIIOIATh Pl TPEOOBaHMIA:

OO0mue 1. TlpesenTanus q0/DKHA HAYMHATHCS C TUTYJIBHOTO Claiiia, Te

TpeOoBaHUS yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.II.

2. Ha cnaiinax HCOOXOAMMO pa3MeIaTh TOJIBKO TE3UCHI, KITFOUECBBIC

CIIOBa, rpaduuecKre MaTepHralbl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO

U T.IL).

Hcnonb30Bath eAUHBINA CTUIBE OQOPMIICHUS.

4. KonuyecTBO CrIaiifoB JOJDKHO OBITh JOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.

w

[pudTtsr 1. Crenmyer ucnonab30BaTh CTaHIAPTHBIC, IIMPOKO PACIIPOCTPAHECHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;

2. Pa3mep mpudra s 3aroJoBKOB — He MeHee 24, Ui nHbopManuu
He MeHee 18.

3. He pexomeHayeTcst HCIIONB30BaTh pa3HbIE TUIBI MIPU(PTOB B OAHOM
MIPE3CHTALHH.

4. Jlnsa BblaeneHuss MHGOpPMAIMU CIIEIYeT HCIOJb30BaTh KUPHBIN
mpu@T, KYpCUB WU MOAYEPKUBAHUE.

5. He 3noynoTpe6nars NponucHbIMA OyKBaMH.

don 1. XenaTeabHO UCIONB30BATh OJHOTOHHBII (I)OH HCAPKUX MACTCIIbHBIX
TOHOB.
2. I[J'IH (I)OHa MMPpEAIIOYTUTCIIbHBI XOJIOAHBIC TOHA.

Ucnonp3oBanne 1. Ha omHom crnaiime pexkOMeHAyeTCs HCIOJb30BaTh HE Ooisiee 3-X
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IBETa IIBETOB: OJWH It POHA, OMH JIJIS 3aTr0JIOBKA, OJIUH IS TEKCTa.

2. Jlns ¢poHa M TEKCTa MCIIOJIb30BaTh KOHTPACTHEIC IIBETA.

[TpencraBnenue 1. PekoMeHayeTcs UCIOIb30BaTh KOPOTKUE CIIOBA M MPEIIOKCHUS.
uH(popMaIuu 2. MuHUMH3HPOBATH KOJIMYECTBO MIPEIJIOrOB, Hapeuuii,
MpHJIaraTeabHbIX.
3. 3aroJoBKU JOJDKHBI IPUBJICKATh BHUMAHKUE ayTUTOPHUH.
0O0BeM He crour 3amoiHATh ONMH CJIANI CHUIIKOM OOJBIIMM O0BEMOM
uH(pOpMaIuu HH(OPMAIIMHU: JIIOJU MOTYT €IMHOBPEMEHHO 3alIOMHHUThH He 0ojiee Tpex

(hakTOB, BHIBOJIOB, OTIPEICIICHHII.

5. YueOHoO-uccIe10BaTE/IBLCKU IPOEKT

Ha3Banue Tembl bHrO3KOI0THYECKH SKCIEPUMEHT

[IpoBOIUTH OMO3KOIOTUYECKUI IKCTIEPUMEHT
[TnanupoBaTh OMO3KOJOTUUECKHUM SKCTIEPUMEHT
Pe3ysbTaTt 00y4yeHus no teme HHTepnpeTupoBaTh pe3yibTaThl IPOBEAECHHOTO
OMO’KOJIOIrMUYECKOT0 IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJINYECTBEHHBIX METOJIOB

O01mMe KOMIEeTEeHITHH OK 01, OK 02, OK 04, OK 07

YueOHo-UCCeOBATeIbCKUNA  TPOEKT  SIBIIIETCS  OCHOBHBIM ~ CIIOCOOOM  OIEHKH
pe3yibTaToB 00y4eHus, cCPOPMHUPOBAHHBIX Yy OOy4alOIIMXCsl B XOJA€ OCBOGHMs paszzaena 6
“BbroskosIornyecKkue uccaea0Banus’ .

Cpenu pa3nuyuHBIX TEXHOJOTUH MPOEKTHOE O0ydeHue 00J1afaeT psAoM HpPEeUMYIIECTB:
MO3BOJIIET  OOy4YaloIIeMycsi  CaMOCTOSITENIbHO  (MpM  KOHCYJAbTAaTHUBHOM  MHOJAEpKKE
npenojiaBaTess) J00bIBaTh 3HAHUA, paboTast ¢ MHOIOYHUCICHHBIMA UCTOYHUKAaMU HH(OpMAIHH,
npubopaMu U J1aOOpPaTOpPHBIM O00OPYAOBAaHHWEM, W OJHOBPEMEHHO B JIEJIOBOM OOIIEHUU C
OJTHOTPYNITHUKAaMH pa3BUBaTh KOMMYHHUKATUBHbIE YMEHHS U HaBBIKH.

Jlns yueOHO-HMCCnea0BaTeNbCKOTO MPOEKTa B paMKax OMOJIOTMM Hanbojiee ONTHMalbHa
rpymnmnoBas ¢opma paboThl HaJl IPOEKTOM.

Tembl  y4yeOHO-UCCIIEOBATEIbCKOTO TMPOEKTA, IPUBEIACHHBIE HMXKE, SIBISIFOTCS
IPUMEPHBIMUA U MOTYT OBITH MOJIEPHU3UPOBAHBI 0]l PETUOHAIBHBIE OCOOCHHOCTU U C y4ETOM
MOJTy9aeMOU yJarmmMucs mpodeccueit (CnenuaibHOCThIO):

[TpuMepHbIe TEMAaTUKN y4eOHO-UCCIIEA0BATENBECKOTO MTPOEKTA:

1. Ormenka kauecTBa aTMOC(HEPHOTO BO3AYyXa

2. OreHka KauecTBa MOYB METOIOM (PUTOTECTHPOBAHUS

3. OreHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPraHOJIECNITHYECKUM H
(bU3UKO-XMMHUYECKUM CBOMCTBAM

4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PaCTeHUN

5. BnusiHHMe coneBOro 3arps3HeHHsI Ha POCT M pa3BUTHE CEMSH BBICIINX PACTEHUU.

CrpykTypa yueOHO-HCCIe10BaTeIbCKOI0 IPOEKTa BKIIOYAET ISTh OCHOBHBIX JTara.

OcHoOBHbBIE 1IIard TMEpPBOTO 3Tana BBIIOJHEHHUS MPOEKTa: OOOCHOBAHHE AaKTYaJbHOCTH
BBIODAaHHOW TEMbl, BBIABICHHE MPOOJIEMBbl HCCIEAOBaHUsS, (OPMYJIUPOBAHUE TUIOTE3BI,
MIOCTAHOBKA II€JIM U 3aJ1a4 UCCIIEJIOBaHMsI, BIOOp METOJ0OB MCCIEI0BaHMs, BEIOOP TOUEK 0TOOpa
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npo® Ha TEPPUTOPUU HCCIIEAOBAaHUS, OIpeleseHrne (OpMbl NPEACTABICHUS pe3yJIbTaTOB
UCCJIEIOBAHMSI, OIPEIEIIEHNE ATANIOB U COCTABJIECHUE IIJIaHA UCCIIEI0OBaHUS.

Bropoii sTan Bkitoyaer B ceds MOATOTOBKY HEOOXOAMMON IMOCYIbl MU MaTepuaya s
HKCIEPUMEHTA, IIPOBEICHUE IKCIIEPUMEHTA, IIEPHOANYECKYIO IPOBEPKA TEUCHUS IKCTIEPUMEHTA/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B mepwoxm Tperbero dTama MpOBEACHUS ~ OMOAKOJOTHYECKOTO  MCCIIEOBaHUS,
oOyyaromuecs NoJay4aroT NePBUUHbIE IKCIIEPUMEHTAJIbHbBIC JaHHBIE, IPOBOAT CTATUCTUYECKYIO
00pabOTKy MOJYYEHHBIX MAHHBIX, MPOBOIAT AHAIN3 PA3IMYHBIX HMCTOUYHUKOB HMH(pOpMAIUM B
paMKax TeMbl IIPOEKTa.

Ha gerBepTom sTame, o0yyaromuecs BhISBISIOT 3aKOHOMEPHOCTH MEKIY HUCCIETYEMbIMH
00BEKTaMH, MPOLECCaMU U SIBICHUSAMH, (GOPMYIMPYIOT BBIBOJBI U pa3padaThIBalOT MPOTrHO3BI,
IPOBOJSAT OLIEHKY KadecTBa HCCiIeNlyeMoro oOBbeKTa IO pe3yibTaraM OHMOIKOJIOIMYECKOTO
aHanu3a.

Ha 3aBepmaromem starne npoBoautcs oGopmiIeHUE Pe3yabTaTOB BBIMOJTHCHHS y4eOHO-
UCCIIE/I0BATEIbCKOIO MPOEKTAa B COOTBETCTBUM C 33/JlaHHBIMU TPEOOBAHUSAMHM U IpPEJCTaBICHUE
pe3yJIbTaTOB Ha 3alllUTe MPOEKTA.

[lpuBenem mnpuMmep ONUCAHUSA STAlOB BBIIOJHEHHUS Y4eOHO-HCCIIE0BATEILCKOTO
IIPOEKTA:

VYBaxkaemble cryneHTbl! B pamkax npoekra BaM HEOOXOJUMO MPONTH ISTh 3TAIOB
paboThl Hax y4yeOHO-MCCIIEAOBATEILCKAM MMPOEKTOM OT BBIOOpA TEMBI 10 ITYOJUYHOM 3aIlUThI
HOJIy4EHHOT'0 pe3ysbTara.

Ha nepsom srane:

- copmupoBaTh KOMaHy IPOEKTa (2-3 yeraoBeka);

- BBIOpaTh TEMyY y4eOHO-UCCIIEIOBATENbCKOIO IPOEKTA;

- 000CHOBaTh aKTyaJbHOCTb BHIOPAHHOH TEMBI;

- BBISIBUTH MPOOJIEMBI CCIIeIOBaHUS, CHOPMYIUPOBATH THIIOTE3Y;

- 1oJa00paTh METO/Ibl HCCIIEAOBAHUS B paMKaX CBOETO MPOEKTa;

- BBIOpaTh TOUKU O0TOOpPa MPOO HA TEPPUTOPUU HCCIIEAOBAHUS

- chopMyIMpOBaTh LENU U 33J]a4u HCCIIEeIOBAHNUS;

- COCTaBMTb IIJIaHA MCCIIETOBAHUS.

Ha Bropowm orare:

- MOATOTOBUTH HEOOXOIUMYIO MOCYy U MaTepuaa Jilsl SKCIIepUMEHTa;

- IIPOBECTH HKCIEPUMEHTA, IEPUOANYECKH MTPOBEPSISL €ro TeUeHue (pu
JUIUTEIHbHON TOCTaHOBKE OMbITa)/ cCOOpaTh MaTepual B BHIOPAHHBIX TOUKAX
otbopa mpoo.

Ha tpertsem stane:

- TOJIY4YHTb [IEPBUYHBIE DKCIIEPUMEHTAIIBHBIE JAaHHBIE;

- IMPOBECTU CTATUCTUUYECKYIO OOPaOOTKY MOJYYEHHBIX JaHHbIX;

Ha gyerBepTom orare:

- BBISIBUTh 3aKOHOMEPHOCTH,

- chopMyIHpOBAThH BBIBOJABI U JaTh MIPOTHO3 UJIH OILIEHKY KaueCTBa UCCIIEyeMOro
o0BeKTa 1o pe3yapTaTaM OMO03KOJIOTHYECKOTO aHaIHN3a.

Ha 3aBeparomiem srare:

- o(hopMUTB Pe3yNbTATHI BBHITIOJIHEHHS YIEOHO-UCCIE0BATEIILCKOTO TPOCKTa B
COOTBETCTBUH C 33JJaHHBIMU TPEOOBaHUSIMH;

- TMOATOTOBUTH YCTHOE COOOIIEHHE U MPE3EHTALINIO;

- TPEJCTAaBUTH Pe3yJbTaThl BHIIOJHEHUS y4eOHO-UCCIIE0BATENBLCKOTO MIPOEKTa Ha
3aluTe.
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IIpuMep BBINOIHEHUS IPOEKTA:!

Ha3Banme mnpoekrta: OreHka KadecTBa aTMOC(PEPHOrO BO3JyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobsema wucciieoBaHMsA: ONpEJCIICHUE HCTOYHMKOB 3arpsi3HEHUS BO3JAyXa Ha
TEPPUTOPUU HACEIEHHOI'O IYHKTa HAa OCHOBAaHUM IIPOBEJCHHUS SKCIIPECC-OLCHKU KadecTBa
BO3/JlyXa MO COCTOSIHHUIO XBOM COCHBI OOBIKHOBEHHOH C OIpe/esieHHEeM Kiacca 3arps3HeHUs
BO3/yXa.

Lenap mnpoexTa: omNpeneiuTh 30HBI PA3HOW CTENEHU 3arpsA3HEHHs, C YKa3aHHEM
MCTOYHUKA (MICTOYHUKOB) 3arpsI3HEHUS.

3amayu npoekra:

1. BoiOpaTh TEppUTOPUIO HCCIIEN0BAHUS U TOUKU 0TOOpa MaTepuaa;

2. [IpoBecTu OLIEHKY MOBPEXKACHUS U YCHIXaHUS XBOU;

3. Onpenenutsb Kiacc 3arps3HEHUs BO3/1yXa;

4. PazpaboTaTh KapTy 3arps3HEHHS BO31yXa, Ha KOTOPOH OTMETUTh 30HBI Pa3HOUN
CTENEHHM 3arpsi3HEHUs BO3AyXa U NCTOUYHUKHU 3arpsi3HEHUS;

5. IloaAroToBUTH U MyOIUYHO 3AIIUTUTH PE3YIbTATHl IPOEKTA B KOMaH/IE.

Pe3yabTaT npoeKkTHO padoThl 00yUYal0IIerocs:

Kapra crenenu 3arpsssHeHHOCTH aTMOC(HEpPHOro BO3/IyXa Ha TEPPUTOPUU UCCIIETOBAHUS C
YKa3aHWEM UCTOYHUKOB 3arps3HEHUS; IPE3EHTALUS PE3Yy/IbTaTOB UCCIIEOBAHMUS.

®DopMa npeacTaBjIeHus pe3yibTaTOB IPOEKTHON padoThI:

3aiuTa NpoeKTa ¢ UCIOJIb30BAHUEM CPEJCTB BU3YAINU3ALMH U JJEMOHCTPALIMK TPOAYKTA.

BbinmosiHeHne mpoeKTa:

Bomnpocsl 1151 10nycka K IpoeKTHOM padore
1. ChopmynmnpoBaTh 11eb MIAHUPYEMOTO IKCIIEPUMEHTA.

2. Kakue nokasarenu UCIONb3YIOTCS JUIsl OLEHKH KayecTBa aTMOC(EPHOT0 BO3/yXa 10
COCTOSTHUIO XBOH.

3. Kakue HCTOUHUKH 3arpsi3HeHUs: aTMOC(EpPHOro BO3/IyXa €CTh B BallleM paiiloHE MPOKUBAHMUSL.
4. IlepeuncanTh OCHOBHBIE TAIbl OMPEAEIIEHUS YUCTOTH aTMOC(EPHOTo BO3ayXa Mo
COCTOSTHUIO XBOH.

5. Kakue kiaccel MOBpEKICHHS XBOU HCIIONB3YIOTCS B TAHHOW MeToInKe?

6. [lepeunciure 1 OXapakTepU3yHTe KIACChl YCHIXaHUSI XBOM.

7. Kakue kiaccel 3arpsi3HeHUS] BO3AyXa BBIACISAIOT?

8. OnumuTe mpaBuiIa 0TOOpa MaTepHaa.

9. Kakue 3arps3HUTENN BBI3BIBAIOT TOBPEXKACHUS XBOU?

10. Kak onpenenuTs NpoAoIKUTEIHHOCTD KU3HU (MaKCUMaJIbHBIN BO3paCT) XBOU?

11. OT uero 3aBUCHUT BBIOOP PACCTOSIHUSA MEXYy TOUKAMH UCCIIEIOBAHUS?

12. XBOI0 KaKoro rojia HEOOXOAUMO cOOPaTh JIJIsi TPOBEICHHS OLIEHKU COCTOSTHHS
aTMocgepHoro Bo3ayxa?

Oransl npoBeieH:s padoThI:
1. IToArOTOBUTEIBHBII:
- BEIOOp TEPPUTOPUH U TOUYEK HCCIIEIOBAHUS;
- cbop MaTepuana;
2. KamepanbHas 00paboTka cOOpaHHOIO MaTepHara.

1. BLI6paTB TOYKH UCCIICAOBAHUS, IPUMCPHO 4 — 5. Toukn JOJIKHBI HAXOIUTCA Ha 0HHOI>'I
JIMHUX TIO MEPE yaAaJICHUA OT IMOTCHLHUAIBHOTO MCTOYHHUKA 3arpA3HCHUSA B BaIlleii MECTHOCTH —
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HACEJIEHHOT0 TMYHKTa, MPOMBIIIJICHHOIO MPEANpUATHS WIM aBToMmaructpanu. JKenaTenbHO
pacriosiaraTh TOYKM 1O JIMHUM TNPEOOJIAAAIoONMX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT MOTEHLUATIbHbBIE 3arPA3HSIONINE BEIECTBA.

PaccrosiHue MexIy TOYKaMu 3aBUCHT OT MOILIHOCTH MCTOYHHMKA 3arps3HeHus. Eciu 310
OOJBIION HACENEHHBII NYHKT C MPOMBIIUICHHBIMU MPEANPUATHSIMH U MHOTOYHUCICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSHUE MEXKAY TOYKaMH MOTYT ObITh B mpenenax 1 KM (ganmbHss
ioniaika OyAer yaaneHa oT ropoja Ha 5 km). Eciu 310 Hebonbias KoTeabHasi, TO pacCTOsSHUE
MKy rromaakaMu MoxeT coctaBisath 400 — 800 metpoB. Ecnm 3To aBTOTpacca, o 20 — 200
METPOB (B 3aBUCUMOCTHU OT ITOTOKA aBTOTPAHCIIOPTA).

2. B xax10if Touke o0ciea0BaHus HEOOXOAMMO OTOOPaTh MOJIO/IbIE JIepEBbs, BBICOTOM 1-
1,5 M ¢ 6OKOBBEIMH IOOEraMH He MeHee 8.

3. Omnwmcarh BBITONTAHHOCTh YYacTKa, HPUCBOMB COOTBETCTByrommid Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAIOCh HEMHOT'O TPaBbl BOKPYT JEPEBbEB; 4 —
HET HH TPaBbl, HU KyCTapHUYKOB). [Ipy BEITONTaHHOCTH TEPPUTOPUH, OIICHUBAEMON Oaimamu 3
WiH 4 olleHKa aTMoc(epHOro 3arpsi3HeHUs HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepesa (1 nepeBo B oaHO# Touke) 1o 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOWHKH JOJKHBI OBITH B BO3pacte 2 JIET, TO €CTh HaJl0
Opatb 00pa3Ibl XBOU € TOOETOB BTOPOTO I'0JIa KU3HH — ISl BCEX TOYEK OJIMHAKOBO puc. 1.

MYTOBKH
boxoere moberu

ol NP @ se— nouxn

oCepoH nmober
1roma

oceBol nmober
2rofa
oceBol nmober
3roma

Puc.1. Yactu BeTBM XBOIHOIO iepeBa CiIyKallie OMOMHANKATOpaMH

5. OuLeHuTh MNPOJOJIKUTENBHOCTh >KM3HM XBOM Ha BETBH, C KOTOpPOHW OTOHMparoTcs
XBOMHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX IT0OETOB B COOTBETCTBHH C PUCYHKOM 2.

[TonHbIil BO3pAacCT XBOM ONPEAEISAETCA YMCIOM yYacTKOB OCEBBIX ITOOErOB C MOJTHOCTBIO
COXPaHEHHOH XBOEH ILTIOC J10JIsI COXPAHEHHON XBOU Ha CIIEIYIOLIEM 32 HUM Y4acTKe.
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0,5 ] 1,35

()

Puc. 2. Cxema OIIpCACIICHUA IMTPOAOJIKUTCIbHOCTH JKU3HHU XBOW COCHBI

6. [TpoOy ¢ kax a0l TOYKHU HAZO0 MOMECTUTH B OTIEIbHBINA MaKeT (Jydlie OyMasKHBIN) U
cpa3y mojamucath ero (ykasbplBaeTcsi Jara; TOYKa OTOOpa; CTENEeHb BBHITONTAHHOCTH Y4YacCTKa;
MPOJOHKUTEILHOCTD KU3HU XBOU Ha BETKE, OTKY/1a OEpyTCS XBOUHKH).

2. [IpoBenenne onbITOB

2.1. Aaroputm onpeaesieHus KJIACCOB NMOBPEKICHUS M YCHIXaHUA XBOU

O0opynoBanue u nmocyaa

Martepuan

1. JIyma

1. XBost cocHbI B Bo3pacTte 2 neT, He MeHee 30 mryk

2. Jlunelika Wi MUJUTUMETPOBas Oymara

AJITOPUTM NPOBE/ICHNUS ONbITA

Bonpocs! u 3aganus

1. OcMOTpeTH XBOIO ITPH TOMOIIH JIYTIBI.

2. PaznenuTh BCIO XBOIO HA COOTBETCTBYIOIINE
KJIACChI 110 MPU3HAKaM MOBPEXKJICHHS U yChIXaHHs

COTJIACHO OLIeHOYHOM Tabnuue 1 u pucysky 1.
3. IlogcuuTath KOJIMYECTBO MOBPEXKICHHBIX
XBOWHOK B KQKIOM KJIacce.

4. IToacuuTaTh KOJIMYECTBO XBOMHOK C
IIpHU3HaKaMu YCBIXaHHJ 1O KiIaCCaM.

1. 3aHecTH JaHHBIE 110 KOJIMYECTBY
TTOBPEXICHHBIX XBOMHOK B TaOIHUITY 2.

2. 3aHecTu JaHHBIE 110 KOJIUYECTBY
XBOMHOK C TIPU3HAKaMH YChIXaHUS B
Tabnuiy 3.

2. PaccuuTath NpOIEHT MOBPEKICHHBIX U
XBOMHOK C IPU3HAKAMH YChIXaHMS
OTHOCHUTEIBHO OOIIEro KOJIHYeCTBa
COOpaHHBIX XBOMHOK.

Onenounas TadanIa

Tabmuma 1

Ouemca MOBPEKICHUA U YCBIXaHUA XBOU

Kuaacce moBpe:xxknenus | Buabl noBpexaeHuil XBon

/ KJIacC yChIXaHUA

XapaKkTepuCcTHKA YChIXaHUSI XBOH

KIT1/KVY 1 XBouHKA 0€e3 IATeH

Hert cyxux y4acTkoB

KIT2/KVY 1 XBOWHKA c

HebonbpKM | Her cyxux ydacTkoB
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YHCJIOM MEJIKHUX IATEH
KII3/KY 2 XBOMHKA C OOJIBIIMM YHMCIOM | YCOX KOHYHK 2-5 MM
qeprlx N KCIITBIX ITATCH
-/KVY 3 - Vcoxia 1/3 XBOUHKH
-/KY 4 - VYcoxio 0ojiee IMOJOBHHBI XBOWHKHU
WJIU BCSI XBOMHKA JKEJITas ¥ cyxast

Knaccel nospexneHus (HEXpO3kl) 1 2 3

Kiiacchl ychIXaHHuA 1 1 1 2 3 4

Puc. 3. Knnaccsl noBpex/1€HUs U YChIXaHUS XBOU
3. O0padoTKa pe3y1bTATOB ONBITOB

Tabmumna 2
Onpenesenne Kjiacca nNoBpe:KIeHUsI XBOU
Knacc KII 1 KII2 KII 3
TTOBPEIKICHHUS
XBOH
Howmep XBOUHKH 0€3 TSATEH XBOMHKHU C HEOOJBITUM XBOMHKA C OOJBIITUM
JepeBa YUCIIOM MEJIKUX IISTCH YHCIIOM YEPHBIX U
JKEITHIX MSATEH
IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepuaia
BeBom: % xBowHOK — 0e3 mATeH, HA % HEOOIBIIOE YHCIO MENKUX TMSATEH
JKEJITOTO 11BeTa, y % MHOTO MATEH Mo Bceil amuHe. Takum o0pa3oM, TOMHUHHPYET  KIIacc

MOBPECKACHHA XBOU.

Tabmuma 3
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Onpenenenue Kiacca ycbIXaHUsl XBOH

Knacc KV 1 KV 2 KV 3 KV 4
HOBPEKICHH
s XBOH
Homep Y XBOMHKH HET VY cox KOHYHK Ycoxuma 1/3 Ycoxio Gonee
nepeBa CYXUX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH TIOJIOBUHBI
MM XBOWHKH WU BCS
XBOMHKA KeJNTas U
cyxas
TIT. % IIT. % IIIT. % IT. %
1
2
3
Mecro
oTbopa
Marepuaa
BbiBom: % XBOMHOK OTCYTCTBYIOT CYXHE YYaCTKH, Y % yCOX KOHYHMK XBOUHKH, y
% ycoxja TpeTb XBOMHKH, % XBOMHOK — MOJHOCTBIO cyxue. TakuMm oOpasom,
JOMHHUPYET __ KJIACC TIOBPEXKIICHHUS XBOH.

CrenaiiTe BBIBOJI O YUCTOTE BO3AYyXa HA UCCIIEYEMOI TEPPUTOPUH IO Tadnulie 4.
Kitacc uncToThl BO3IyXxa onpenessieTcs pu nepecedeHun Kiracca MOBPEKICHUsI XBOU Ha
noOerax 2 rojia >KM3HU U MAaKCUMaJIbHOTO BO3pacTa XBOU Ha BETKE.

Tabnmia 4.
OmnpenesieHne Kiacca 3arpsi3HeHUs1 BO31yXa

MakcuMaJabHbIA Kiacc noBpe:xaennsi XBou Ha noderax 2-roroja ;Ku3Hu
BO3PacCT XBOH 1 2 3

4 I -1l 1l

3 I 1 m-1v

2 I 1l v

2 - v V-V

1 - v V - VI

1 - - VI

VYcinoBHble 0003HaUeHMs Kiacca 3arpsi3HeHHst Bo3nyxa: | — uaeanbHO wucThbf; II —
yncTbii; [II — oTHOCUTENBHO YNCTBIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — rpsi3HbIH
(«omacHOY); VI — o4eHb Tps3HBIN («BpeaHOY), ( — ) HE BO3MOXKHBIE COUETaHUS.

4. 3aBepmarommii dTan: Pa3paboTka KapThl CTENEHH 3arpsi3HEHHOCTH aTMOc(hepHOro
BO3/JyXa Ha TEPPUTOPUU HUCCIIEOBAHMS C YKA3aHMEM HCTOUYHUKOB 3arps3HEHMs]; NPE3EHTALUs
pe3ynbTaToB HccaenoBanus. [1ororoBka ycTHOro cooOUIEHUS U MPE3EHTAIMH 110 pe3yIbTaTaM
IIPOBEJEHHOTO UCCIIEI0BAHUS.

TpeGoBaHusi K YCTHOMY COOOIIEHUIO:

— IPOAOJKATENBHOCTE: A0 10 MuH;

— CTPYKTYypa: KpaTKasi aKTyaJbHOCTh UCCJIEIOBaHUs, TUIIOTE3a, LeNb, 3a7a4i, OOBEKThI U
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METO/IbI, TOJIyYEHHBIE PE3YJIbTaThl U UX 00CYXIeHUe (MPeACTaBICHUE MPOIYKTA), BEIBOJIBI.
TpeGoBanus K CTPYKType Npe3eHTAlUM:

1. TurynpHbIA cnaiin. B BepxHeH dYacTu cliaiila HEOOXOJUMO  OTPa3HTh
uHpopmanuio 00 00pa3oBaTeIbHON OpraHU3aluU, B KOTOPOl IMPOBOIUIOCH
uccienoBanre. B 1eHTpanbHOW wacTH claiifie ykasbplBaeTcsa TeMa YydeOHo-
MCCJICIOBATEIILCKOTO MPOCKTA. B HIDKHEW YaCTH CIPaBa YKa3bIBAKOTCS YUYaCTHUKU
MIPOEKTA, BHIMOIHIBIINE PaOOTY;

2. AKXTyaJabHOCTb;

3. T'unoresa, uenb, 3a1a4u;

4. OOBEKTHI W METOJBI WCCIENAOBaHUs (MOTYT OBITh pa30OWTHI Ha JBa Cilaiga u
Ooutee);

5. Pesynbrarel mcciemnoBaHuid. MoOTyT OBITH TMPEACTABICHBI B BHUJIC PHUCYHKOB,
rpaduxoB, ¢ororpaduii, TabMUI, KOTOpPHIE [OJMKHBI HMETh CKBO3HYIO
HyMEpaIIo U Ha3BaHHE. KOJIMYECTBO CIIAMIOB 3aBUCHT OT 00beMa MaTepuaa, Ho
HE JIOJDKHO TMPHBBIIIATH OTBEACHHOIO BpPEMEHHM Ha coolmieHne. MOoxKHO
MPEJICTABIISITh MaTepPHAll HE B IIOJTHOM 00BEME, & TOJTBKO CaMbl BA)KHBIC MOMEHTHI,

6. BriBonmI;

7. BaxmountenbHbii (“brarogapio 3a BHuManue” win “Criacu0o 3a BHUMaHHE ).

Jl1s co3anusi KaueCTBEHHOM Mpe3eHTalui He00X0AUMO COOII0IaTh Psiji TpPeOOBaHMIA:
OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, riae
TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEACHHS 00 aBTOPE U T.II.

6. Ha cnaiinax HCOOXOAMMO pa3MeIIaTh TOIBKO TE3UCHI, KITFOUCBBIC
CJIOBa, rpaduuecKre MaTepHralbl (CXeMbl, pUCYHKH, TaOIHIIbI, POTO
U T.IL).
7. Vcronb30BaTh €IUHBINA CTHIIb OQOPMIICHHSL.
8. KommuecTBo cimalioB TOMKHO OBITH JOCTATOYHBIM JIJISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.
[pudTer 6. Cnemyer MCHOIB30BaTh CTAHAAPTHBIC, IMUPOKO PACIPOCTPAHCHHBIC
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
7. Pa3mep mpudra st 3aronoBKOB — He MeHee 24, ans uHbopMauu
He MeHee 18.
8. He pexomeHmyeTcst UCIONB30BATh pa3Hble TUIBI HIPU(PTOB B OJHOI
TIpEe3EHTAITHH.
9. Jlns BeImeneHuss WHPOpPMAIUHU CIIEAyeT HCHOIb30BaTh IKUPHBII
mpudT, KypCUB WK ITOTYEPKUBAHUE.
10. He 3m0ynoTpe6iaTh NpONUCHBIMU OyKBaMH.
®oH 3. JKenaTenbHO MCMONIB30BAaTh OAHOTOHHBIN (DOH HESIPKUX MACTEIBHBIX
TOHOB.
4. Jlns ¢hoHA MPEANOYTUTETHHBI XOJIOAHBIE TOHA.
Ucnonp3oBanne 3. Ha omHOM crnaiiie peKOMEHJyeTCs HCIIOJIb30BaTh He Ooyiee 3-X
1BeTa I[BETOB: OJIWH /sl OHA, OJIMH JJIs 3ar0JIOBKA, OJIUH JIJISl TEKCTA.
4. Jlns ¢poHa M TEKCTa UCTIOIB30BaTh KOHTPACTHBHIC I[BETA.
[TpencraBnenue 4. PexoMeHIyeTCs HCIIOIb30BaTh KOPOTKHUE CIIOBA U MTPEITIOKEHUS.
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uHpopmanuu 5. MuHuUMH3UPOBATh KOJINYECTBO IPEIOT OB, Hapeyuu,
prmaraTeanHx.

6. 3aroJyioBku AOJIKHBI IIPUBJICKATh BHUMAHUC ayJUTOPHH.

0O0BeM He crour 3amoiHATh OOMH CJHANI CHUIIKOM OOJIBIINM O0OBEMOM
uH(pOpMaIuu HH(OPMAIIMHU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTh He 0ojiee Tpex
(bakToB, BBIBOJIOB, OTIPEICIICHUH. "

4.2.2. OnieHOYHbIE CPeICTBA PYOEKHOT0 (TEMATHYECKOT0) KOHTPOJIS MO TUCHHIIHHE
«buoaorus»

PyOexHbIil KOHTPOIIb TIO AUCHUILTHHE «BHONOrHs» MpoBoAUTCS B GOpME KOHTPOIBHBIX
paboT Ha OTHENbHBIX 3AHATHUSAX IMOCJE 3aBEPIICHUS HU3YYEHHs MEPBOTrO, BTOPOTO, TPETHEro U
YeTBepTOro pasaenon. Ilocie 3aBepiieHus mATOro pasnaena pyoeHbI KOHTPOJIb IPOBOAUTCS B
dopMe 3ammMTHl Keiica: MPENCTaBICHHUS pPE3yJbTAaTOB pEIICHUS KEHCOB (BBICTYIUICEHHE C
npe3eHTamnueii). PyOexHbIli KOHTPOJIb IIECTOTO pa3jeiia MPOBOAUTCS B (hOpPME 3aIIUThI IIPOCKTA!
MPEJICTaBICHUS] PE3YIbTATOB BBIIOJIHEHUS Y4€OHO-HCCIIEI0BATENBCKOTO MPOEKTa (BBICTYILUICHHE
C Ipe3eHTanuen).

[Tpumepsl 3a1aHui A1l KaXKAOTO TUIA PyOeKHOTO KOHTPOJIS:

1. KourpoabHas padora “MoJieky/IsIpHbIi YPOBeHb OPraHU3aLMHU KUBOI0”.

B pesynbTate ocBoeHusi mepBoro paszaena “Kmerka — cTpyKTypHO-GYHKIIMOHAJIbHAs
SMHHMIIA KUBOTO’’ 00YJArOIIHECS CMOTYT:

— XapakTepu3oBaTh CTPOEHHWE M (PYHKIHMH OCHOBHBIX OHOIIOJIMMEPOB, KIETKU U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OINpEAEIATh Pe3yabTaThl U3MEHEHHs I€HETHMUYECKOTO KOAA B MPOLECCAX MATPUUYHOIO
CUHTE3a;

— OpraHM30BbIBaTh HaOJIOJeHHE OHOJOTMYECKHMX OOBEKTOB Ha MOJEKYISIPHOM H
KJIETOYHOM YpOBHE.

KonrtponbHas pabota mpencrasiser coOoil 3aiaHuss B TecTOBOM (hopMe pazIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” u “BbICOKHMIT”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJaHisl €ro BBIMOJHEHUE OLIGHMBACTCA Pa3HbIM 4YHUCIOM OayjioB. BbINMOMHEHME KaXI0Tro
3aIaHUsl ““HU3KOT0” YPOBHSI CIIOKHOCTH OIleHWBaeTcs | OamioMm. 3a BBITIOJHEHHUE 3a/IaHUA
“cpenHero” ypoBHsI CIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTBI M IPaBWJIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

K 3aganuio “BbICOKOTO” ypOBHS CIOXHOCTU OTHOCUTCS pelieHue 3anad. [Ipu npaBuiibHOM
pelIeHNH 3aJJaHuil “BBICOKOT0” YpOBHS IpHcBauBaeTcs 3 Oasia.

3aaHus BceX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS ABTOMAaTHYECKH.

Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH MPEICTABIICHO B CIIENYIONIEH TaOIHIIe:

YpoBeHb bana IIpouentHoe Tun Bonpocos
CJOKHOCTH coJep:KaHue
3aaHus 3aJaHui
Huzkni 1 65% - 3a7IaHUS C BELIOOPOM OJTHOTO TIPABMIIHHOTO
OTBETa
Cpenuuit 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;
- BOMPOCHI HA YIOPAIOUMBAHUE WU
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YCTAHOBJICHUEC HpaBHHBHOfI
IOCICI0BAaTCIBHOCTHU

Bricokuit

3 20 % - CUTYallMOHHBIE 3a]]a4H WJIA BOIIPOCHI
MpeIyCMaTPUBAIOIINE PA3BEPHYTHIA OTBET

Kputepun oriennBanus pyoexHOM KOHTPOIBHON pabOTHI:

Ouenka IIpoueHT BHITIOJTHEHHUSI
“OTIUYHO” 85-100%
“xoporro” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HeyJI0BJIETBOPUTEIBHO™ meHee 49%

1. Azotucroe ocHoBaHue ajieHuH B MoJiekyie JIHK kommiementapHo...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiy;
4) THMHHY.

2. K nyprHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSITCH...

1) axenuH u

TYaHMH;

2) ryaHUH M LIUTO3UH;
3) UMTO3MH U ypaluu,;
4) ypamui 1 aJieHuH.

3. Beibepure
1) xpanenue

¢ynaxuio uPHK?
TeHEeTUYeCKO nHpopManuu;

2) TpaHCIIOPT aMUHOKHCIIOTHI B pubocomy;
3) BXOAUT B coCTaB pubOCOM;
4) nepenoc revernueckoii ungopmanuio or JHK k pudocome.

4. KneTkn 3ykapuoT He COAepIKar...

1) muzocom;
2) pudocom;
3) Me30coM.;

4) xomruiekca ['omb K.

5. Kitetkn npokapuot coaepixar...
1) KJIeTOUHBIN LEHTP;

2) BHAOIUIa3MAaTHYECKYIO CETh;

3) pub0CcOMBI H ME30COMBI;

4) KOMILIIEKC

I'onbIK1 ¥ IN30COMEL.
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6. Kakue opranouibl BCTpE4aroTCsl TOJIBKO B PACTUTENBHBIX KJIETKaX?
1) sHIOIUIIa3MaTUYECKas CETh;

2) IJIACTH/IBI;

3) MUTOXOHIPHH;

4) xomruiekc ['onabmKu.

7. B metadazHoil XpOMOCOME BBIACTISIOT. ..
1) niedn u LEHTpocoMy;

2) LEHTPOCOMY U LIEHTPHUOJIH;

3) LEHTPUOJIU U LIEHTPOMEDPY;

4) HeHTpOMepY U IJICYH.

8. K aBTOTpOodham oTHOCATCH. .

1) Bupychsi;

2) XeMOCHHTE3UpPYIue GaAKTEePHH;
3) rpulsr;

4) mapa3uTHYECKHUe OaKTePHUH.

9. Tpanckpunius — 3T0...

1) cBsi3piBanne aMUHOKHUCIOTHI ¢ TPHK
2) nepeHoc aMMHOKUCIIOTHI B puOOCOMY;
3) ynBoenune monekynsl [JHK;

4) cunte3 nPHK na matpune JHK.

10. Eciu xomupyromast 6ei1ok yacTh reHa coaepxuT 6000 map HYKIEOTHAOB, TO CKOJBKO
aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepe4yuciieHHbIX 00J1e3He!, BEI3BIBAIOTCS BUPYCAMHU?
a) Tyoepkynes u qudrepus;

6) dudrepus u CIIN/;

B) CIIU/I u rpumnm;

T') TPUIII U TyOepKyJes;

12. B pe3ynbTaTe nepBoOro JeaeHuss Melo3a MPOUCXOIUT:
a) yBeIMUYEeHUE Habopa XpOMOCOM;

0) yMeHbIIeHUe HA0Opa XPOMOCOM;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yro npoucxoaut B aHadase Il meiioza?

1) cnupanu3zanus XpoMOCoM;

2) pacxokJeHHE K MOJII0CaM JBYXPOMATUIHBIX XPOMOCOM;
3) pacxoskieHne K moJiocaM XpoMaTH/;
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4) PpacioIOKEHHUE XPOMOCOM B INIOCKOCTH 3KBATOpa KJICTKH.

14. YcTaHOBHUTE COOTBETCTBUE

Opranoun OyHKIHS
1) pubocoma A) mepeBapruBaHUE OTMEPIIHNX KIETOK
2) XJIOpPOTUIaCThI b) dorocunTes
3) MM30COMBI B) cunte3 6enka
4) HeHTPUOTIH I') oOpazoBaHue BepeTeHa JICTICHUS

OrtanoH: 1-B; 2-b; 3-A; 4-T

15. BLI6epI/ITe XUMHUYCCKHEC OJJICMCHTBI KIICTKHM, KOTOPLIC BXOIAAT B COCTAB OPraHUYCCKHX

BCIIIECTB:

1) KabIuii;
2) yraepon,
3) UUHK;

4) Boopo;
5) kucmaopon;
6) Menb;

7) a3oT.

16. YcTaHOBHUTE COOTBETCTBUE

I'pynnel aMMHOKHUCIIOT

[IpencraBurenu

1. HeitpansHbie

A) rmyraMuHOBas KUCIIOTA

2. Kuciere

b) nu3un

3. OcHOBHBIE

B) ananun

OrtanoH: 1-B; 2-A; 3-b

17. B monexyne JIHK nykieotunpl, copepxamue aneHuH, cocTaBisitoT 10%.

MPOLEHTOB B JAHHOW MOJIEKYJIE HYKIIEOTHIOB, COAEPKAIIUX [TUTO3HH?

1) 10;
2) 20;
3) 30;
4) 40.

CKOIBKO
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18. B monekyne PHK nykneotuasl, cogepxaiiue ypauui, coctaBisioT — 30% u anenun — 40%.
CKOJIBKO TIPOLIEHTOB aJICHUJIOBBIX HYKJIEOTHAOB conepxkutcs B nenu JIHK, kommiemenTapHoi
TOM, Ha KOTOpOM cuHTe3upoBasach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok monexkynsl JJHK cocrout m3 60 map HykieotunoB. Omnpeaenute IJIMHY STOTO
yudactka (paccrosinue Mexay nykieoruaamu B JIHK cocrasisier 0,34 um)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment wMosekynsl JHK comepxut 1230 HykieoTHAHBIX oOcTaTKOB. (CKOJBKO
AMHHOKHUCIIOT OyJIeT BXOJUTh B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3ammTa KeiicoB: mpeAcTaBJIeHHe Pe3yJIbTATOB pelleHusl KelcoB.

3ammra Keiica sBiseTcs pyOeKHBIM KOHTpOJIEM IO MATOMYy paszzaeny “buonorus B
KU3HU, B pe3y/bTaTe U3yuyEHHUsI KOTOPOro 00yJaronrecs CMOTyT:

— aHalIM3MpOBaTh 3TUYECKHUE AaCMEKThl COBPEMEHHBIX MCCIEOBaHUH B 00JacTu
OMOTEXHOJIOTHU U TEHETUYECKNX TEXHOJIOTHIA.

Jnis 3amuThl KelicoB oOydaronumces Heooxoaumo B pamkax BCP moaroroButs yctHOe
COOOIIEHUE TIO pe3yiIbTaTaM PEIICHUs Kelca C OITOTOBKOM Mpe3eHTaIlHi.

Kpurepuu orieHrBaHus YCTHOTO COOOIIEHHUS:

Banasl
Kpurepun
OlleHUBaHHUS
1 6an 2 daL1a 3 0am1a

1. CooTBercTBHE coJIepKaHue JOKIaaa coepKaHue colepKaHue

coJiepKaHusl JOKJIaa | JIUIIb YACTUYHO JIOKJIaza, 3a IoKJIaaa

3asiBJIEHHOI TEME COOTBETCTBYET HUCKIIFOYEHHUEM COOTBETCTBYET

3asiBJICHHOI TEMe OTHEIbHBIX 3asIBJICHHON TeME U

MOMEHTOB, B IMOJTHOW Mepe €€
COOTBETCTBYET packpbIBaeT
3asABJIICHHON TEME U
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B IMOJTHOM Mepe €€
packpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

pAcKpbITa Majast 4acTh
TEMBI; TOUCK
uH(pOPMALIUU IPOBEAEH
IIOBEPXHOCTHO; B
U3JI0’KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TEMa PacKphITa
XOpOIII0, HO HE B
IIOJIHOM 00BEME;
uHdopmaruu
MIPEJICTABICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasxX
HapyIIeHA JIOTUKA B
U3JTI0KEHUHT
marepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
ITOJTHOCTBIO;
MPEICTaBICH
000CHOBAHHBIHI
00BEM
uHpopmanuu;
U3JI0’KEHHE
MaTepuaia
JIOTUYHO, TOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TepeaTh
coJiepKaHue JoKIaa
B BH/JIC MIPE3CHTAIIMHN

U3 MpeICTaBICHHON
IIpEe3EHTALMH1 HE COBCEM
MOHSTHA TEMaTHKa
UCCJIEIOBAHMSI, IeTaIN
HE PaCKPBITHI

Ha OCHOBE
MPEACTABICHHOMN
MIPE3CHTALUU
dbopmupyercs
oO1iee MOHNMAaHKE
TEMaTHKHU
UCCIIEI0BAHUS, HO
HE SICHBI JIeTAIIN

Ha OCHOBE
MPECTABICHHOMN
MIPE3CHTALUU
dopmupyercs
MOJIHOE TIOHUMaHUE
TEMaTHKHU
UCCIIEI0BAHMS,
PACKPBITHI JETAIH

OI_ICHI/ITC IMPE3CHTANNIO 110 CJICAYIOIIUM KPUTCPUSM:

Kpurepun Bbanabl
OLICHUBAHMS
0 1 2
MIOJIHOTA uHpopManus, uHpopManus, IIPE3EHTALNA
UCIIOJIb30BaHUs UCIOJIb3yeMasi B MIPE/ICTAaBICHHASI B | COAEPIKUT MOJIHYIO
y4yeOHOro MaTepuana | Ipe3eHTaluHu, He IIpE3EHTALNH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uHdopmanuio,
HO HEJIOCTaTOYHO JIOCTaTOYHYIO JJIS
MIOJIHO PAacCKpBIBAIOT | popMHUpOBaHUS

€C COACPpIKaHnC

MMpEaACTaBJICHUA O
TEMEC

JIOTUKA W3J10KEHUS
MaTepuaia B
COOTBETCTBUU C

Marepuall
MpEe3eHTAlUN HE
COOTBETCTBYET TEME,

Marepuan
MIPE3EHTALNN
YaCTUYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALUN
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IJITAHOM M TEMOU I1IJIaHa HET COOTBETCTBYET TEMC | ITOJTHOCTBIO
3adaHUsA 3aJaHus, I1J1aH COOTBCTCTBYIOT
IMOCTPOCH HE TOYHO TEMEC 3aJaHUA U
COCTaBJICHHOMY
IUIaHY

opdorpaduyeckas
rPaMOTHOCTh

TCPMHHOJIOTMYCCKas U

B IIPE3CHTAIINU
HPUCYTCTBYIOT
opdorpaduyeckue
OIINOKH, HE BCE

TCPMHHBI IPUMCHCHLI

0 CYIIECTBY

B IpC3CHTAllUN
IPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

B IIpC3CHTAllN
OTCYTCTBYIOT
ophorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTb U pe3eHTalHs npe3eHTalus pe3eHTalus
OpPUTHMHAJILHOCTD noctpoeHa 6e3 yuera | mocrpoeHa ¢ IIOCTPOEHA B
HOCTPOCHMUS KOMITO3U LU y4eTOM TpeOOBaHUM | OJTHOM
claioB, 0e3 K 0(pOpMIICHHIO, HO | COOTBETCTBHUU C
coOJII0ICHUS HET eIMHOTO TpeOOBaHUAMU
TpebOBaHUH K odopmITeHHS odopmIIeHUS,
mpudTam u cllaiiioB UCIIO0JIb30BaH
LIBETOBOMY OpPUTHHAIBHBIN
o(opmIIeHHIO HOJXO0J K
0 OPMIICHHUIO
ClIaIoB
IIkana nepeBoaa 6a/1710B B 0TMETKY
17-15 6annos - «5»
14 - 9 6annoB - «4»
8-6 6amioB -«3»
Menee 6 6a1510B UM OTCYTCTBUE PAOOTHI - «2»
3. 3ammTa T@NpoOEKTA: MNpeaCcTaBJIeHHE Ppe3yJbTATOB BBbIIOJHEHHA Yy4eOHO-
HCCJIEeI0BATE/ILCKOTO IIPOEKTA.
3amuTa nOpoekTa  SABISeTcs  pyOeXKHBIM  KOHTPOJEM [0  IIECTOMY  pas3jaeny

“Bbro3KOIIOrNYEeCcKHEe UCCIEI0OBaHNA, B pE3yJbTaTe U3yUeHHsI KOTOPOro 00yJarouecst CMOTYT:
— OIUCHIBaTh METO/Ibl OMOIKOJIOTUYECKUX UCCIIeI0BAaHUM;
— IJIAaHUPOBATH OMO3KOJIOTMYECKHH HIKCIIEPUMEHT;
— IPOBOIUTH OMOIKOJIOTMYECKUN IKCIIEPUMEHT;
— UHTEPIIPETUPOBATH PE3YIbTATHI IPOBEACHHOTO OMOIKOIOTHUECKOT0 SIKCIIEPUMEHTA C
HCIIOJIb30BaHUEM KOJIMYECTBEHHBIX METO/IOB.
JUist 3a11UThl MPOEKTOB 00yvaromuMcs: Heooxoumo B pamkax BCP moarotoButs yctuoe

coolIleHrne 1o
IIPE3EHTALUMN.

pe3ynbraTtamMm

BBITTOJIHEHU L

y4eOHO-UCCIIeI0BATENHCKOTO

IpOoeKTa

TpeGoBanMs K TIPE3EHTAIMA W COOOIICHHUIO OMMCAHBI B TIPUMEPE BBHIMIOJHEHUS y4eOHO-
HCCJIEI0BATENbCKOT0 MPOEKTA.

Kpurepuu onieHuBaHMs YCTHOTO COOOIICHHUS:
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Banabl
Kpurepun
OLICHMBAHUSA
1 6an 2 0asL1a 3 0a1a
1. CooTBercTBHE cojiepaHue JoKIaaa coJiepKaHue coJiepKaHue
coJiepKaHus JOKJIaIa | JIUIIb YaCTUIHO JIOKIazaa, 3a IoKJaaa
3asiBJICHHOH TEMe COOTBETCTBYET ACKJIFOUEHUEM COOTBETCTBYET
3asiBJICHHOI TEME OTAEJIBHBIX 3as1BJIEHHON TEME U
MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET pacKpbIBaeT

3as1BJICHHOMN TEME U
B [OJIHOM Mepe eé
packpbIBaeT

2. CreneHb
PaCKpPBITUS TEMbI

packphITa MaJiast 4acTh
TEMBI; IOUCK
uH(OopMaIuu MpoBeAEH
MOBEPXHOCTHO; B
U3JI0’KEHUHU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEeMa pacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
uHdopmauu
MIPEJICTABICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasX
HapyIIeHa JIOTUKA B
W3JI0KEHUT
Mmarepuaia, He
COBCEM JIOCTYITHO

TEeMa pacKphITa
ITOJTHOCTBIO;
IPEICTaBJICH
000CHOBAHHBIHI
00BEM
UHpOpMaLny;
U3JI0KEHHE
MaTepuana
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyImHO
W MMOHATHO IEPEAATh
coJiepXaHue JoKiIana
B BUJIC IMPE3CHTAIlUU

U3 NIPEICTABICHHON
IPE3EHTAlM1 HE COBCEM
MOHSATHA TeMaTHKa
UCCIIEIOBaHMs, AETaIN
HE PacKpbITHI

Ha OCHOBE
MPEICTABICHHON
Npe3CHTAIN
dbopmupyercs
o01iee MOHNMAaHKE
TEMATUKH
HCCIIECIOBaHMSI, HO
HE SICHBI JICTaJIH

Ha OCHOBE
MPEJCTABICHHOMN
Ipe3eHTalNN
dbopmupyercs
MOJIHO€ IOHUMAaHHeE
TEMAaTHUKH
HCCJIeIOBaHU,
PACKPBITHI IeTAIIN

OLICHI/ITC MPE3CHTANIO 110 CIICAYIOIIHNM KPUTCPUAM:

Kpurepun

Banabl
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OLICHUBAHUSA 0 1 2
IIOJTHOTA uHpopmarus, uHdopmarusi, [pe3eHTalusA
HUCIIOJIB30BAHUS I/ICHOJIB?)yeMaH B HpeI[CTaBHeHHaSI B COI[ep)KI/IT HOJIHYIO
yqe6Hor0 Marcpuaia MMpE3CHTAaluu, HE IMpE3CHTAIUU, H YCTKYIO
OTHOCUTHCA K TEMC OTHOCHUTCA K TEMC, I/IH(i)OpMaLII/IIO,
HO HEAOCTATOYHO JA0CTAaTOYHYIO IJIA
MIOJTHO PACKPBIBAIOT | (POPMHUPOBAHUS

€€ COACpKaHUC

IIPEACTABIICHHUA O
TEMEC

JIOTHKA U3J10KEHUS
Marepuaa B
COOTBETCTBHUH C
IUIAHOM U TEMOM
3aJIaHus

Marepua
NPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHA HET

MaTepual
MPE3CHTALINH
YaCTUIHO
COOTBETCTBYET TEME
3aJIaHMSl, IUIaH
MOCTPOEH HE TOYHO

Marepual,
NIPUBEJICHHBIN B
MpE3eHTaAlNUN
ITOJTHOCTBIO
COOTBETCTBYIOT
TEMeE 3a7aHus U
COCTaBIICHHOMY
IJIaHy

opdorpaduyeckas
IrPaMOTHOCTh

TECPMHHOJIOrMYCCKas 1

B IpC3CHTAllUN
HPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TECPMHHBI IPUMCHCHBI
IO CYIIIECTBY

B ITpE3C€HTall1
HPUCYTCTBYIOT
opdorpapuyeckue
OLITHOKH, TEPMHHBI
IMPHUMCEHCHBI BEPHO

B IIpE3CHTAllN
OTCYTCTBYIOT
opdorpapuyeckue
OLITHUOKH, TEPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTb U
OPUTMHAJIBLHOCTD
MOCTPOEHUS

pe3CHTAINS
MocTpoeHa 6e3 y4yera
KOMITO3UITUU
cllaioB, 0e3
COOIIOIEHUS
TpeOoBaHUil K
mpudraM u
[[BETOBOMY

0 opMIIEHHUIO

MpE3CHTAIHS
HIOCTPOEHA C
y4eToOM TpeOOBaHHIT
K 0(pOpMIICHHIO, HO
HET €IMHOTO
odopmIIeHUS
Cl1ai10B

pe3eHTalus
IIOCTPOEHA B
MOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
oopmieHus,
UCIIOJIb30BaH
OpUTMHAJILHBIN
HOJIXOJT K
oopmieHHIO
clIaiIoB

Kputepun onieHnBaHus 3alIUTHI IPOEKTA: OaJlIbl 32 YCTHOE COOOIIEHHE U TIPE3EHTALNIO
CYMMHPYIOTCSI. OLIEHKA BBICTABIISETCS B COOTBETCTBUH CO ILIKAJIOM:

17-15 06amnoB - «5»
14 - 9 6amnoB - «4»
8-6 0awoB -«3»

Memnee 6 0aI0B WM OTCYTCTBUE PAOOTHI - «2»
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4.2.3. O1ieHOYHBIE CPEJICTBA MPOMEKYTOYHON aTTECTAIIMHU IO TUCIHUIUINHE «bHOIOTHs)»

IIpomexyTouHass KOHTpOJIb MO JUCHMILIMHE «buosorus» NpoBOAUTCAS B  BHJE
NUCHbMEHHOW MTOTOBOM KOHTpPOJbHOU paboThl. KoHTponbHas pabora BKiItoyaeT B ceds /Ba TUIA
3aJJaHU: TECTOBBIE BOIIPOCHI, HAIIPABJICHUE Ha POBEPKY YCBOEHUS TEOPETUUECKOr0 MaTepuania,
¥ 33/1a44 U 33/1aHUs1, HAlIPAaBJICHHbIE HA MPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUYECKUX YMEHHA.

Yacte 1 comepxut 15 3amaHuii ¢ BBIOOPOM OJHOT'O BEPHOTO OTBETa M3 4YeThipex U 10
3aJjaHHii C BBIOOPOM HECKOJIbKMX BEPHBIX OTBETOB, HA COOTBETCTBUSI OMOJOTHMUYECKUX OOBEKTOB,
IPOLIECCOB U SIBJICHUH.

Yacte 2 coxepxur 4 3amaud M3 pasHbIX TEM JUCHUIUIMHBI KU 1 NIPaKTHKO-
OPUEHTHUPOBAaHHOE  3a7aHue, (GOPMHPYEMOH B  COOTBETCTBMM C  METOJUYECKUMHU
PEKOMEHIALIUSAMHU.

B 3aganusax 1-15 BeiOepuTe 0uH IPaBUIILHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYIJIA

1) ne3oxcuprOOHYKIEMHOBOM KHCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuaa

2. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOAUT B ITPOLIECCE
1) TpancBepcumn

2) penaparuu

3) peruMkanuu

4) tpanchopmaruu

3. JIU1s1 OBPAZOBAHNS JIMITUTHOI'O BUCJIOS BAXKHBI B3AVMO/JIEMICTBUS
MEXY MOJIEKYJIAMUA JIMITNAOB:

1) BomopoaHbIE ¥ HOHHBIE

2) MOHHBIE ¥ KOBAJICHTHBIE

3) KoBaNeHTHbIE U THIPO(POOHBIE

4) TonbKko rupodoOHbIE

4. YIAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOUT B ITPOLIECCE
1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruvkanuu

5. JUIS KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJI€OTH/IOB

3) rmuKoreHa

4) ¢pochonunuaos

6. BITIPO®A3E MUTO3A JJIMHA XPOMOCOMbI YMEHBIHNAETCA 3A CUET
1) TpaHCcKpunIMN

2) penymiuKanuu

3) neHatypauuu

4) cimpanu3amnuu

7. BIIATOJAPS KOHBIOT AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenuyeHue yrciia XpoMOCOM BJIBOE

2) oOMeH reHeTHYecKoi nHpopMalrei Mex a1y TOMOJIOTHYHBIMH XPOMOCOMaMH

3) yMEeHbIIEHUE YUCIIa XPOMOCOM B/IBOE



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 55

4) yBenMUYEHHUE YKCIia TaMeT

8. IIOJIMMTENTUAHBIE LHEITM CUHTE3NUPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B tuTO307€ ¥ MOAU(PHUIIMPYIOTCS TAKIKE B IUTO30JIE

2) B iMTO30171€, 3aTeM MOoAu(UIIUPYIOTCS B anmapare [ oybmku

3) Ha MeMOpaHe YHAOIIIA3MATHIECKOTO PETUKYIyMa, 3aTeM MOTU(UIIUPYIOTCS B anmnapare
I'onbmxu

4) B 1UTO30J1€, 3aTEM MOIUPUITUPYIOTCS B JIIOMEHE JTU30COMBI

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO DyKapuoT apxebakTepuit

2) syKapuoT U dy0aKTepHii

3) syOakTepuiil u apxedakTepuit

4) apxebakTepuii U SyKapuoT

10. BCE PEAKIIMU CUHTE3A OPTAHUYECKHNX BEIECTB B KJIETKE ITPOUCXOAAT
1) o6pazoBanuem monekyn ATD

2) ¢ 0CBOOOXIEHUEM SHEPTUU

3) pacieruieHueM BelecTB

4) “CI0JIb30BAaHUEM PHEPTUU

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KMCJIOThI B COEJIMHEHUU C
BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xmoporiact

12. JOYEPHUE XPOMATUBI CTAHOBATCA CAMOCTOSATEJIBHBIMUA
XPOMOCOMAMU TTOCJIE

1) crapuBaHUs TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yyacTKaMU MEX]ly TOMOJIOTMUYHBIMH XPOMOCOMaMHU

3) pazneneHus COeTUHSIOMIEN UX IIEHTPOMEPHI

4) BeICTpanBaHUSI XPOMOCOM B SKBATOPHAIBHON TNIOCKOCTH KIIETKH

13. TEHETUYECKUI KOJI — DTO:

1) HaOOp KJICTOYHBIX TCHOB

2) HYKJICOTH/IHAS TTOCIIE0BATEILHOCTh ['eHA

3) reHeTruecKas IKCIPECCHsI

4) cucreMa 3aIicu reHeTHIECKON nHpOopMaIiK

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

1) siape

2) MUTOXOHJIPHSIX

3) nurTormiazme

4) anmapare 'oyibpxu

15. KAKHME U3 ITEPEYNCJIEHHBIX HUKE CTPYKTVYP KJIETKU HE UMEIOT
MEMBPAHBI

1) mu30CcOMBI

2) XJIOPOTLIACTEI

3) sLmphInIKu

4) anmapar ["onbpxu
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ITAJIOHELI OTBETOB

Ne 3amanus 1123145678910 11|12 | 13| 14 | 15
OTBET 112(411|3(412(3(1| 4| 2|3 ]| 4| 2|3

B 3aJaHuAgX 16-25 BBIGepI/ITe HECKOJIBKO IIPaBUJIBHBIX OTBETOB HMJIM YCTAHOBUTC COOTBETCTBUEC
WK ITOCJIEA0OBATCIIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE I[TOCJIIEAOBATEJIbBHOCTD
DTAIIOB BO3JEMCTBU S YEJIOBEKA HA BUOCDEPY:

1) ycunenue BIUSHUS HA NIPUPOLY C KOPEHHBIM NIPE0OpPa30BaHUEM YACTH SKOCUCTEM;

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

3) rmobanbHOE U3MEHEHHUE BCEX IKOJIOTMUECKUX KOMIIOHEHTOB B 1I€JIOM B CBS3H C
HEOrpaHNYEHHON MHTEHCH(PUKaLel X035iCTBa;

4) cBepXMHTEHCUBHAs 0X0Ta 0€3 Pe3KOro U3MEHEHUS IKOCUCTEM B IIEPUO/I CTAHOBIICHUS
YeJI0BEYECTBA,

5) Bo3zeiicTBHE Jr0/ieH Ha Orocepy JUIb Kak OOBIYHBIX OMOJIOTUYECKUX BUJIOB.

17. BBIBEPUTE IMTPOLECCHI, ITPOTEKAIOIIWE B I[TPO®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTkaMu XpOMOCOM

2) nabop xpomocom u uucio monekyn JIHK B kietke — 4n4c

3) neneHue MEHTPOMEP XPOMOCOM

4) hbopmupoBaHHE BEpeTEHA JEICHUS

5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. KAKHUE IMPOLUECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3EI?

1) cnupanu3zanus XpoMocoM

2) peaymiukanus monexyn JJTHK

3) pacTBOpeHHE SIICPHOI 000JIOUKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunre3 uPHK B sape

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

1) yrinekucnslif ra3 BesseTcs B aTMocdepy B mpoliecce GOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BpEeMsl €r0 4acTh MOTJIOUIAeTCS PACTEHUSIMHU U3 CPEbI;

2) yrIeKucIblil ra3 moraomuaercs U3 arMocdepsl B mpoiiecce (poTOoCHHTE3a B JHEBHOE BpEMs, a B
HOYHOE BpEMSI €r0 YacCTh BBIJIEISIETCS PACTEHUSIMU B CpPENY;

3) yraekucislii ra3 armocepsl Moriomnaercs B npouecce GOTOCHHTE3a ¢ 00pa3oBaHHEM
OpPraHMYECKUX BEIIECTB, a C TMOEIbI0 PACTEHUHN U )KUBOTHBIX MPOUCXOAUT OKUCIIEHNE
OpPraHUYECKUX BEIECTB C BBIZCICHUEM YIJIEKUCIIOTO Ta3a;

4) yrieKucisiid ra3 aTMocepsl MOTJIONIaeTCs B Ipoiiecce (PoToCuHTE3a, a IPH IBIXaHUH
BbIJIENIAETCS B aTMocepy;

5) yraekuciblii ra3 atMocgepsl OTIIONMAeTCs B mpoliecce (OTOCHHTE3a, a IPH CKUTAHUHT
OpPraHMYeCKHX BEILECTB BbIIENIETCS B aTMochepy.

20. YKAXUTE IMOCIEAOBATEJIBHOCTbH ®A3 OITJIOAOTBOPEHNM .

1) cnusiHue rameT, Wi CUHTaMun
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2) AMCTaHTHOE B3aUMOJICHCTBUE U CONMIKEHUE TaMeT

3) KOHTAKTHOE B3aUMOJICHCTBHE TaMeT U aKTHUBAIUS SHUIEKICTKU

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTH CTAIVN MHAUBUIY AJTBHOI'O
PA3BUTHUSA YEJIOBEKA, HAUMHAS OT 3UT'OTBIL

1) bopMupoBaHHe YETHIPEXKAaMEPHOTO Ccep/lia

2) obpazoBanue 6J1aCTOMEPOB

3) dbopmupoBaHrEe HEPBHOU CHCTEMBI

4) hopmupoBaHHE ME30ICPMBI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATHUYECKOM MEMEPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HOHOB M MEJIKUX MOJEKYI

2) obecrnieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPY>KArOIIeH CpeIbl

4) ydacTBYeT B IOIJIOIIEHUY BEIIECTB KJIETKOMN

5) mpuaeT KJIeTKe KECTKYI0 popmMy

6) cnyxut Matpunei s cuareza uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1JIA OITMCAHUA
TPAHCKPUIILMN ¥V DYKAPUOT

1) oOpa3oBaHue MOMUHYKICOTUIHON HETTH

2) cOeANHSIOTCS] HYKJICOTHIBI, COICPIKAIIIE 1€30KCUPUO03Yy

3) matpuueit ciyxxut moinekyna JJIHK

4) NpoUCXOIuUT B siipe

5) ynBoenue monekyisl JTHK

24. YCTAHOBUTE TTOCJIEJOBATEJIBHOCTbB ITPOLIECCOB DMBPUOHAJIBHOI'O
PA3BUTHA ITO3BOHOYHLIX )KUBOTHbBIX:

1) 3akJyiajKa 3a4aTOYHBIX OPraHOB 3apObIlIa

2) HampaBJIeHHbIE TTIEpEMEICHUs KIETOK U UX TuddepeHIIpoBKa

3) pa3BuUTHE HEPBHOMU MJIACTUHKH

4) cnusiHue SULEKIETKH U CIIepMaTo301/1a U 00pa3oBaHUE 3UTOTHI

5) dbopmupoBaHrEe MHOTOKJIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YITIOPAAOYUTE UCKOITAEMBIE ®OPMbI HEJIOBEKA I10 BPEMEHU
CYILIECTBOBAHUS, HAUMHASI C CAMOU JIPEBHEN ®OPMBI:

1) YenoBek ymensblii

2) KpomaHbOHIIBI

3) Heanneptanblisl

4) YenoBek NpsIMOXOISAIIMMA

5) ABcTpanonurek

ITaJI0HbI OTBETOB

No
3aJaHUS

16 17 18 19 20 21 22 | 23 24 25

orBer |954,213|14 1245 (345|231 2543113425 (4523151432

B 3apanusax 26-30 pemnre 3amaqu:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka LIBETKOB OylIeT y pacTeHUH ropoxa,
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MOJIyYEHHBIX OT CaMOOIIBUICHUSI TOMO3UTOTHBIX POAUTEIBCKUX (POPM C KPACHBIMH U C OEIBIMU
[BETKAMH, a TAKXKe OT UX CKPEIIMBAHUS MEXKTY c000i1.0

Pemenne. O6e poaurenbckue (GOpMbl FTOMO3UIOTHBI, IMOATOMY 3alKCh CKpelluBaHUil Oyner
CIEAYIOLIEH:

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

— OT IIepeKpecTHOro onblieHus: P: AA X aa.

I'omo3urotHeie GpopMbl JAIOT €AMHCTBEHHBIM THUIl FaMeT, U MO3TOMY IpPH UX CIUSHUM Oyner
noJtydeH eIMHCTBeHHBIN Tun notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHoOIBETKOBbIE TOMO3UTOTHBIE PACTEHHUS MAIOT TOJBKO (DOPMBI C KPAacHBIMHU
BeTKamu. 2. Bce mMOTOMKY pacTeHuil ¢ OenbIMH IBETKaMu OyayT OeloIBETKOBBIMH (OHU BCera
roMo3urotHel). 3. Bce pacreHuss OT CKpeIIMBaHHUS KPACHOIIBETKOBBIX TOMO3HIOTHBIX C
OCITOIIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBIH (PEHOTHUI), HO T€TEPO3UTOTHBIMU
110 TEHOTHITY.

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

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kpoBuy;

— 2 nmapa: Marts co I, oren ¢ III rpymnmnoii kposu.

Kaxkoit nmape npuHajiexut peoeHoK?

Pemenne. Pebenok c I rp. kpoBu no renoruny — [°I°. Takoe coueranue amuieneil BO3MOXKHO
TOJIBKO B CJIy4ae, €Clid raMeThl U OTIa, U MaTepu OyayT coaepxaTh amwenu 1°. CnegoBaTensHo,
3Ta KOMOMHAIMS TEHOB MOTJIa OCYIIECTBUTHCS TOJBKO MPH 3aUaTHH peOeHKa B ciiydae BTOPOM
napsl, KOra MaTh ¥ OTELl T€TEPO3UTOThL. 3alUIIEM CXEMY CKPELIMBaHUS

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

OueBuAHO, YTO MEpBas CyNpyXeckas Mapa MpeTeHA0BaTh Ha ITOro peOeHKa HE MOXET, T. K. Y
Hee MOT'yT ObITh ieTu ToabKo co Il u Il rpynnamu kpoBu:

P:I°1° @ x A 1BJ; F1: 50% 1A I° u 50%IB I° (y mereii 11 u I11 rp. KpoBH COOTB.).

OrtBer. PeGeHOK pUHAATIEKUT BTOPOH Mape Cynpyros.

3apnanue 28. 3agaua Ne 3. Omnpenenure CpelHM pa3Mep JHCTOYKOB y Oeloro Kiesepa,
MOJTyYEHHOTO OT CKpPEIIMBAaHUSA TETOPO3UTOTHBIX pacTeHuid ¢ mnucroukamu 10 u 7 MM
COOTBETCTBEHHO.

Pemenune. OnpenensieM reHOTUIIBI U 3alIMCHIBAEM CKPEILIMBAHUE:

P: V ba v x V by v; onpenensiem rametsr: G9: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nony4aem
notomMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonyueno 4 Tuma (EHOTHIIOB W T€HOTHIIOB B PAaBHBIX COOTHOIICHUSX. M3 HHMX s
nepBoro OyJeT XxapakTepHa CBEPXJOMUHAHTHOCTD (CpEAHHI pa3Mep JIMCTOYKOB 18 MMm).

3aganue 29. 3apaua Ne 4. IIpoananusupyiite XapakTep Nepenayd pelecCUBHOIO, YaCTUYHO
CLIETIJICHHOTO C IIOJIOM, HACJIEJICTBEHHOI0 3a00JI€BaHUsl OT MaTepH K IIOTOMKaM.

Pemenne. P:9X aX a IX AY A Gombha F1: 9X AX a d XaY AF2:9X AX a; 9XaXa ;4 X
AY A ; 8X aY A GonbHa

OrtBert. bone3ns nepepaercs oT MaTepy Yepes JETER U NMPOSIBIAETCS TOJIBKO Y BHYUYEK.

3ananme 30. 13 snemeHTOB cooliiecTBa (IOJEBKa, 3€pHO 371aKOB, (DMIIMH, XOpPEK) COCTAaBbTE
NUIIEBYI0 IeTlh U HAa OCHOBAaHWH TIPaBWJIA SKOJOTWYECKOW MUPAMHUIBI OMPEEIUTE, CKOIBKO
HYXHO 3€pHa, YTOOBI B JIECY BBIPOC OJIUH (PUIMH Maccoi 2,5 Kr.

OrtBer:
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p
3epHO 371aKOB MEIIIB-TONEBKa Xopek OunuH
2500 kr 250 xr 25 kr 2,5 kr

L.

B urtoroBoii pabore npencraBieHbl 3aJaHUsl, OTHOCSIIKECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUN”, “cpenHuit”’, “BbICOKMU~. B 3aBUCMMOCTHM OT THUNA W TPYAHOCTH 3aJaHUS €ro
BBITMIOJTHEHHE OLICHUBAETCA Pa3HbIM YHCIOM OayyioB. BeImomHEHHE KaKI0ro 3a/laHus “HU3KOTo”
YPOBHSL CIIO)KHOCTH OlLleHHMBaeTcss 1 OamioMm. 3a BBINOJIHEHME 3aJaHMM “‘CpeHero” ypoBHS
CJIOKHOCTH B 3aBUCHMOCTH OT MOJIHOTHI U TPAaBUIILHOCTH OTBETA MIpHCBanBaeTcs 0 2 0asioB.

K 3aganuto “BbICOKOr0” ypOBHSI CIIOXKHOCTH OTHOCUTCS PEIICHUE CUTYAallMOHHBIX 3a/1a4. 3a
BBITIOJIHEHHE 33JIaHUN “‘BBICOKOTO” YPOBHS B 3aBUCHUMOCTHU OT MOJHOTHI ¥ TPABUILHOCTH OTBETA
IprCcBanBaeTcs 0 3-X OallIoB.

3agaHus “HU3KOTO” M “‘CpeHero” ypOBHEHM CII0KHOCTH MPOBEPSIOTCS aBTOMATHYECKH.
OTBeThl Ha 33J]aHUA “BBICOKOIO” YPOBHSI IPOBEPSIOTCS B PYYHOM PEXKUME.

Pacnipenenenue 3a1aHuii o ypoBHSM CIIOKHOCTH NPEACTABICHO B ClEyIOIIeH TabiuLe:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH cojlep:KaHue
3alaHus 3aAaHui
Huskuii 1 50% - 3a7IaHUS C BBIOOPOM OJTHOTO TPABUIIBHOTO
OTBETa
Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIIOPAJOYHNBAHUC NI
YCTAHOBJICHUC HpaBHHBHOﬁ
OCICA0BATCIBHOCTHU

Beicoknii 3 17 % - 33]]a4M, IPEAYyCMATPUBAIOIINE PA3BEPHYTHIN
OTBET

Kputepuu onieHnBaHUs HTOTOBOI MUCEMEHHOM pabOoTHI:

Ounenka IIpoueHT BBINOJHEHUS
“OTIIUYHO” 85-100%
“xopomio” 70-84%

“y10BIE€TBOPUTENHHO” 50-69%
“HeyJ0BJIETBOPUTEIHHO™ Mmenee 49%
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5.YCJIOBUSA PEAJIM3ALUU TPOI'PAMMBI IMCHUITJIMHBI

5.1. [Inst peanu3anyiyi mporpaMMmbl y4eOHON AMCIUILTNHBI JOJDKHBI OBITh MPEIyCMOTPEHBI
CJIeIyIOIINE CIEIUAIbHbBIC TOMEIICHHUS:

Kabuner «buonorum», ocHameHHBI 00OpydOBaHHEeM: MeOenb, JTOCKA, MEN, HArJISIHbIC
nmocoOust (KOMILJIEKTBI YYEOHBIX TaOJHIl, IJIAKaTOB), TEXHUYECKHUMH CPEIACTBAMU OOYUCHHS:
KOMITBIOTEP C YCTPOHCTBAMM BOCHPOHM3BEACHUS 3BYKa, MPHHTEP, MYJIbTUMEIUA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep I MPe3eHTAIIHH.

JlaGopatopus, OCHalIeHHas OOOPYIOBAaHUEM MJisi TPOBEACHHS 3aHATHI: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH sl TPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TIECTHKaMH, MPEIMETHhIE W TIOKPOBHBIC CTEKJIA, CTCKIISIHHBIC MaI0YKH,
npenapoBajibHble Wb, (UIbTpOBaNbHAasA Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBop xsopuzaa Hatpus, 3%-HbII pacTBOp MEPOKCHJA BOJOPOJA, pacTBOp Hojaa B HOIUCTOM
KaJluy, TTUIEepUH, KIyOHU KapTodens, JIUCT 30AeH KaHAACKOW, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATa), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHU)

6. UndopmannonHoe odecneyeHue peajsu3aniu NporpaMmbl
Jis peanuzauuy mporpaMMbl  OMOIMOTEUHBIH (HOHI 0O0pa30BaTENbHONW OpraHU3alUH
YKOMIUICKTOBAH ICYATHBIMU H/UIn 3JICKTPOHHBIC O6paSOBaTCJII)HI)IC u I/IH(l)OpMaLII/IOHHBIe
pecypchl, peKOMEHIOBAaHHbIE Ul MCIIOJIb30BaHMs B 00pa3oBaTeNbHOM Ipoliecce, He CTaplle
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHOBHBIE MeYATHBIE U3TAHUS
1. buomorusa. 10-11 kmacc (yriayOJeHHBIH ypOBEHB): YYEOHHK JUISI CpPEOHEro OOIIero

obpaszosanus / B. H. fApeirun [u np.]; mox obmieit penakuueii B. H. Speiruaa. — 2-¢ usm.
— Mocksa: UzparensctBo HOpaiit, 2022.

2. OOyxos, /1. K. buonorus: kieTkn W TKaHH: ydeOHOe IocoOue i CpeaHero
npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gon. — Mocksa: UznarensctBo KOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U NMPAKTHKYM JUIsl CpeHEro npodeccuoHaabHOro oopazoBanus / B.
H. Speirun [w ap.]; mox pemakumedr B. H. Spermra. — 2-e m3n. — Mocksa:
Wz natensctBo FOpaiir, 2022. — 378 c.

6.2. OCHOBHBIE YJICKTPOHHbIE U31aAHUS
1. buonorus. 10-11 xmacc (yrimyOsieHHBIH ypOBEHbB): YyYEOHUK JUIsl CpelHEero oOIIero

oOpasoBanus / B. H. Speirun [u ap.]; nox obmeit penakuueit B. H. Spsiruna. — 2-e uszn.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemienue). —
ISBN 978-5-534-15630-0. — Texkct: anekrpoHHbd // OOpa3oBaTenbHas IDiaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. Oo0yxos, /. K. bBuomorus: KJIeTKM W TKaHU: ydeOHOe MocoOue JUIsl CpeaHEro

npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gomn. — MockBa: WsnatensctBo HOpaiit, 2022. — 358 c. —
(ITpoceccuonansnoe obpasoBanue). — ISBN  978-5-534-07499-4. —  Tekcr:
anekTpoHHBI  //  OOpasoBarenbHas 1atdpopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/494034
3. buonorus: yueOHHUK W MPAKTHKYM ISl CPeTHETo MpodeCCHOHATBFHOTO 00pa3zoBanus / B.
H. Speirun [u gp.]; mox pemakmmerd B. H. Speirmna. — 2-e w3ax. — Mocksa:


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 61

WznatenscrBo HOpaiit, 2022. — 378 c. — (IIpodeccuonansroe oopazopanue). — ISBN
978-5-534-09603-3. — Texkcr: anekrponnsid // Obpa3oBarenbHas miardgopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/489661

6.3. lonoiHUTEIbHBbIE HCTOYHUKH

1. Teiinop . buonorus: 8 3 1. T. 1 / . Tewtnop, H. I'pun, Y. Crayt; nox pea.P. Comepa ;
nep. 3-ro auri. u3a. — 14-e uzn. —M. : JlabopaTtopus 3nanui, 2022 — 454 c.

2. [1aBnoBa, E. 1. Dkonorus: yueOHUK U IPAKTUKYM JUISL CPEAHETO MPOPECCHOHATBHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocka: U3gatensctBo FOpaiit, 2022.
— 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: yueOHOe mocoOue s CpeaHETo
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e¢ u3j., nepepad. u gom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4. bmuuos, JI. H. Dkonorus: ydeOHOe mocobue uisi cpemHero mnpodeccrnoHalIbHOTO
obpazoBanus / JI. H. baunos, B. B. ITomskoa, A. B. Cemenua ; moa oOmieit penakmuei
JI. H. biiunoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. @. IlpombinuieHHas skonorus: ydeOnuk / @.D. bproxans, M.B.
['padkuna, E.E. CnobusikoBa. — Mocksa: @OPYM: UHOPA-M, 2022. — 208 c.

6. HecmenoBa, H. H. DOxomorus uenoBeka: y4eOHUK M MPAKTUKyM [UIsl CPEIHEro
npodeccuonanbHoro oo6pazoanuss / H. H. HecmenmoBa. — MockBa: M3marenbcTBo
FOpaiit, 2022. — 157 c.

7. buonorus ans npodeccuil U cnenuantbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAy4YHOTO
npoduiieil: y4eOHMK ISl CTYH. YyupexlaeHuil cpen. mpod. obpazoanus / B. M.
Kouncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pen. B. M. KorcrantunoBa. — M. :
Wznatenbckuii neHTp «Axagemusi», 2016/ — 336 c.
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