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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.




o OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIryTMC Aucm 4

1.3 Ilnanupyemblie pe3yJbTAaThbl OCBOEHHUsI 001Ie00Pa30BATENbHOI JUCHUILUINHBI B
coorBercTBMU ¢ PI'OC COO
O0mue (TMYHOCTHBIE M MeTaNpeAMeTHbIE) pe3yJbTaThl 00y4YeHMs :

B yacTu Tpy10BOr0 BOCIIMTAHUS:

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

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

- HHTEPEC K Pa3InYHbIM chepaM npodecCuOHaTbHOMN 1eATeIbHOCTH,

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUSAMM:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

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

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

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

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX SBICHHSX;

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

- pa3BUBaTh KPEATUBHOE MBIIIUICHHUE MTPH PEIICHUN )KU3HEHHBIX MTPOOIIEM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

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

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

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

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

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

- CIIOCOOHOCTH UX HCIIOJIb30BAHUS B T03HABATEIBHON U COLUAIIBHOM MPAKTHUKE

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMA:

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

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

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

OBJiaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMH:

B) paboTa ¢ uHpopmaIuei:

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

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

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

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

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOTPEIETICHUIO;

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

0) coBMeCTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIL30BATh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUIYAIbHON PaOOTHI;

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

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

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

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHUAMM:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

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

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

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JIPYTOro YelIOBEKa

B 06.1acTH 3K0710TrHY€CKOT0 BOCIUTAHMS S

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

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

AKTHUBHOE HENPUATHE ICHCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpee;

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

- pacUIMpPEHHE OIbITA IESITENIBHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIJICHUE HAaBbIKAMU YYEOHO-MCCIIET0BATEIbCKOM, MPOEKTHON M COIMAIEHOMN JAeATEIbHOCTH

JAucuuninHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHH s :

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

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

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

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

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

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

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

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

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

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



PIYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

CMK
PIYTUC

Auem 7

2. CTPYKTYPA ¥ COJAEPX KAHUE OBIIEOBPA3OBATEJIbHOM TUCIIUIIINHBI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI Y4e0OHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

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

OcHOBHOE cojlep:KaHHe

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

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




2.2. TemaTn4eckui IJIaH 1 coaecpikaHe NUCHUIJIUHBI

HaumenoBanme pa3jaesioB
H TeM

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

O0nLeM
4acoB

DopMupyeMble
KOMIIeTeHIIH

1

2

4

Pasnen 1. Kierka — cTpyKTy

HO-(PYHKIHOHAJILHAS €IMHHUIIA }KUBOT'0

OK-02

Tema 1.1.

OcHoBHOE CoICpPKaHuE

buoJsiorus kak Hayka.

TeopeaneCKoe oﬁyqelme:

0,5

O0mas xapakrepucTuka
JKU3HH

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

Tema 1.2.

OCHOBHOe co/Iep:KaHue

OK-01

CTpykrypHoO-

TeopeTuquKoe oﬁyqelme:

0,5

OK -02

(pyHxkuuoHaIbHAA
OpPraHMu3auMs KJIETOK

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

OK - 04

JlaGopaTopHuble 3ansaTus 1:

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

IIpakTHYecKkHe 3aHATHA:

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




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

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

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

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

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

I'eneTnueckuii KOJ U €ro CBOMCTBA

IIpakTHYecKue 3aHATHSA: 2

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

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

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

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

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

MHoroxieTo4Hble OpraHu3Mbl. B3anMocBsi3b OpraHoB U CUCTEMBI OPIaHOB B

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

JKU3ZHEJESATEIIbHOCTH
Tema 2.2. OcHoBHOE conep:kaHue OK -02




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC
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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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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 12

| IIpucnoco6IeHHOCTh YeNoBeKa K Pa3HbIM YCIOBHAM CPE/IbI

Pazpea 4. Ixoaorus

TeMma 4.1. DKoJIornuecKne
(¢akTopbI U cpeabl KU3ZHU

OcHoBHOe coep:kaHue

Teoperundeckoe o0yueHue:

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

OK-1
OK - 02
OK -07

Tema 4.2. [lonyasiuus,
CO000IIEeCTBA, IKOCHCTEMBI

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

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

IlpakTHYeckHe 3aHATHIA:

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

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

OK-01
OK - 02
OK -07

Tema 4.3. buocdepa -
rJ00aJbHas
JKO0JIOrHYecKasi CHCTeMa

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune:

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

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

OK-01
OK - 02
OK -07
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TYPU3SMA U CEPBUCA»
Aucm 13

OMOTreOXMMHUYECKUE IUKIBL. | 106aIbHBIE SKOIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH

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

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

BoszneiictBus Ha mutocdepy. AHTponoreHHbIe BO3ACHCTBUS HA OMOTUYECKUE COOOIIECTBA.

Yray6iieHHO U3y4aroTCsi OTXO/IbI, CBSI3aHHBIE C ONPEICIICHHON

npodeccueit/crenuagTbHOCThIO

IIpakTHyecKue 3aHATHA:

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

HA 3I0POBbLE Y€/I0BCKA

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

JlaGopaTopHble 3aHATHS 2:

JlaGopaTopHas paboTa Ha BBHIOOP:

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

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

U BBICOKHE TEMIIEPATyPHhI)»

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

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs1)
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Pasnea 5. buoJsiorust B ;Ku3HHU

Tema 5.1. BuorexnoJjiornu
B JKU3HHI KAKI0r0

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe coaecpkaHue.

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

HpaKaneCRue 3aHATHUA:

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

OK-01
OK - 02
OK-04

Tema 5.2. BuoTexXHO0JIOTHMM U

TEXHU4YECKHE CUCTEMBbI

OcHoBHOE COICPKaAHUEC

IlpakTHYeckHe 3aHATHIA:

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

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

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

OK-01
OK -02
OK - 04

IIpomexyTouHas
arrecrauus o
AUCLMILINHE

mud. 3a4er

Bcero:

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

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

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

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

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

2. O6opynoBaHHe U MOCYJia, PEAKTUBBI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

— Ha3BaHHE 3a/IaHUT;

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

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

— (opMyITUPOBKA 3a/IaHUS;

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

Jiis pa3pabOTKH MPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUI HEOOXO0TUMO:

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

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

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

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

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

— COOTBETCTBYET BO3pAcTy 00OyUYarOLINXCS;

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

3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

JlabopaTopHble 3ansiTus 1

Tema 1.2.

CTpyKTYpHO-QYHKIIHOHATbHAS OPraHU3ALHSA KJIETOK

Conepxanue:

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

JlaGoparopHas

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

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

Tema 1.2.

CTpyKTYpHO-()YHKIIMOHAJIBbHAS OPTraHU3AIMA KJIETOK

Coneprxanue:

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

IIpakTHYecKkue 3aHATHA

Tema 1.3. CTpykTypHO-QPYHKIMOHATbHBIE GAKTOPHI HACTEICTBEHHOCTH
Conepxanue:

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

Tema 2.4. 3aK0HOMEpPHOCTH HACJICAOBAHUSA

Conepxanue:

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

IIpakTnyeckoe 3ansATHE

Tema 2.5. CueniieHHOe HacJIeJ0BaHUe IPU3HAKOB

Conepxanue:

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

IIpakTuyeckune 3aHATHSA

Tema 2.6. 3aK0HOMEpPHOCTH H3MEHYHMBOCTH

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

IIpakTHYeckne 3aHATHS

Tema 4.2. Ilonmyasinus, coo0IeCTBA, IKOCUCTEMbI

Conep:xanue:

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

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

IlpakTH4yeckue 3aHATUSA

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB HA Ouochepy

Conep:xkanue:

IT 7. [TpakTrueckoe 3ausTue «OTXObI TPOU3BOICTBAY

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

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

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

U BBICOKHE TEMIIEPATYPHI)»

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

4.1
JNUCHUTIIINHBI

MarepHaia.

KOHTpOJ'IB U OHEHKa pC3yJIbTaTOB

OCBOEHHUSI  00IIe00pa3oBaTeIbHON

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

Oo0mas

KOMIIETCHIIUA

Pa3zgen/Tema

THn oneHoYHBIX MePONPUATHH

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

KonrponsHas pabora
«MoJIeKyIISIpHBIN YPOBEHb
OpraHU3aIu )KUBOT0»

OK 02

buonorus xak Hayka. O6rmias
XapaKTePUCTHKA KU3HH

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

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

OK 01
OK 02
OK 04

CtpykTypHO-hyHKIIHOHATbHAS
OpraHu3aIys KJIEeTOK

OnenuBaemast IUCKyCCHs IO BOIIpOcam
JAEKIUU

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

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

OK 01
OK 02

CTpyKTYpHO-(YHKITHOHATBHBIC
(dhaKTOpBI HACIECTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

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

OK 02

OOMeH BelecTB U PEBpaIlCHHE
JHEPTUU B KIETKE

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

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

Aucm 20

XapaKTCPUCTUK THUIIOB oOMeHa
BCIICCTB

OK 02
OK 04

JKu3HEeHHEBIA UK KIETKH. MUTO3.
Meiios

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

Pa3nea 2. Ctpoenue u gyHKuuu
opraHusma

Kontponbnas padota “Ctpoenue u
¢byHKIIMM opranuzma’

OK 02
OK 04

CrtpoeHue opranusma

OuenuBaemast JUCKyCCUs

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

OK 02

CDOpMBI Pa3MHOKCHUA OPraHu3MOB

@poHTATBHBIN OITPOC

3anonHeHue TabauLbl ¢ KPaTKOM
XapaKTEePUCTHKOM U puMepamu Gopm
Pa3MHOKCHHWA OpraHN3MOB

OK 02
OK 04

OHTOTeHEe3 PacTeHM, )KUBOTHBIX U
YenoBeKa

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

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

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJICcJO0BaHUA

Pa3paboTka rioccapus
@pOHTAIBHBIN ONPOC

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

OK 01
OK 02

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

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

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 22

OK 01 Bnusaue antponorennsix pakropos |Tect

OK 02 Ha Omocdepy [IpakTrueckas padota “OTX0/bI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnusnue counanpHo-3K0510rM4eckuXx |OueHnBaemasi AUCKYCCHs

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

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

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

pe3yJIbTaTOB PELIEHUS KEHCOB
(BBICTYILIEHUE C TIPE3EHTAIUEH )

OK 01 BroTeXHOJIOrNY B JKU3HU KaXAOT0O BrinosiHeHue Keiica Ha aHAIN3

OK 02 UH(POPMALIMU O HAYYHBIX JTOCTUKEHUIX

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

OK 01 broTrexHoI0rMM B IPOMBIIUIEHHOCTH |BhINOIHEHNE Kelica Ha aHaIu3

OK 02 UH(POPMALIUHU O Pa3BUTUU

OK 04 OMOTEXHOJIOTHH ¢ MPUMEHEHUEM

TEXHUUYECKUX cHCTeM (TI0 TpyIIam),
MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB

4.2. KoHTpOJIbHO-U3MePHUTEe/IbHbIe MATEPUAIbI BKIKYAKOT:

4.2.1 OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJIsI O AuciumniuHe «buosorus»

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

U3 HUX.

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

OnuceBaTh METOJBbI UCCIICAOBAHUA HA MOJICKYJIIAPHOM U

Pe3yabTaTr 00yyeHus no reme
KJIETOYHOM ypPOBHE

O01mme kKoMneTeHIMHA OK 02

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

Tabnuna — Bkiag yueHbIX B pa3BUTHE OHOJIOTUT

Yuensbiit Bpemennoii nepuon Kparkast xapakrepucTaka paboThl y4€HOTO

Kpurepuu orieHuBaHus 3a1aHUS:

5” - TaOnHIa BEIIOJHEHA B ITIOJIHOM 00bEME

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

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

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

2. Pa3paGoTka JIeHTbI BpeMeHH!

Ha3Banue teMbI OHTOreHe3 XKUBOTHBIX U YEJIOBEKA

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

O01mme KOMIETEHIIUH OK 02, OK 04

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

3. Pa3pa0oTka MeHTAJIbHOI KapThl

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

OnuceIBaTh CTPOCHUC U B3aNMOCBA3b JacTen

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

O01mme koMneTeHIMHA OK 02, OK 04

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

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

ITpu pa3paboTke peKOMEHyeM UCIIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA JUIsl CO3JJaHUsI MEHTaJIbHBIX KapT.

IIpuMep yacTH MEHTAIILHON KapThI:

CepaeYHO-COCYAMCTAA CUCTEMA

nuweson
HenayaOouHO-KMLIEYHBIA TPAKT

KHWLWEYHWEK OBEH3OUATUNEPCTHAA KMWKE

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

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

KapTUHOK, 3HAKOB.
Hcmons3oBanne
pa3H1>1x IIBCTOB Ha
OTpeIeTICHHBIX
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M @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
,7@ _ YUPEXXIEHVE BBICIIETO OBPA3OBAHMS PIYTUC
™ «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA " CEPBUCA»
PrYTUC Aucm 25
BETBSIX.
JlekcuKko- Kapra ne conepxut Kapra ne conepxur Kapra conepxur tak
rpaMMaTH4ecKoe | OIIMOOK M OMEYaTOK | rpyObIX MHOTO TPYOBIX
oopmJiieHuUe IrpaMMaTHYECKUX IrpaMMaTHYECKUX

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

OIIMOOK U OICYATOK,
9TO €€ COJICpKAHKE
TPYIHO
BOCIPUHHUMACTCS

4. Pa3zpaborTka riaoccapusi

HasBanune teMbI

OCHOBHBIE TTOHSITUS T€HETUKHU

Pe3yabTaT 00yuyeHus mo Treme

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
N3MCHYHNBOCTH

O0mue KoMNneTeHI NN

OK 02

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

IIpuMepHBIi nepeYeHb TEPMUHOB:
AnbpTepHAaTUBHBIE TPU3HAKU

AJenpHble TEHBI
HeamnensHble TeHbI

JIOMUHAHTHBIN NTPU3HAK

PeneccuBHBIN pU3HAK

['oMO3UTOTHBIM Opranu3mM
I'eTepo3UroTHBIN OpraHusM

T'enoTun
denorun

JluruOpuHOE CKpeIrBaHue

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

CMK
PIYTUC

Aucm 26

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

HazBanue Tembl HcTopus 3BOIIOLUOHHOIO YUEHUS

Pe3yabTaTr 00yyeHus mo reme

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

O01mue KoMIeTeHIUH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY

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

el A

Kpurepun onenuBanus:

«5» - OTBET IOJHBIN, PA3BEPHYTHIN

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

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET

2. [loaroroBKa ycTHBIX COOOLIEHUI C Mpe3eHTalueil

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

Ha3Banue teMbI I'eneTuka ueoBeka

M3MEHUYUBOCTH
PesynbTaT 00yueHus mo teme

HACJICACTBCHHBIX IIPHU3HAKOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBECHHOCTH U

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mue KOMIeTeHIUH OK 01, OK 02

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

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

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

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

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

o hsw
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
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 llepenieBckoro-
TepHepa,

Cunapom DnBap/ca,

CHHIIPOM «KOIIAubero KpuKa»
CeprioBUTHOKIIETOUHAS] AHEMHUS
Hetipopubpomaros
JanbToHu3M

I'emodunms

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

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

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

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

»w

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

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

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

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

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

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

JlonoJiHUTe/IbHBbIE CBEeIEHUs 1JISl TPenoaBaTeJis.

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

4. O6cyxeHue o BONpocaM JeKIHu

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

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

agrwbdE

5. Tect

Ha3Banune TeMbl B3aumoneiicTBue reHoB

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

O0mue KOMIeTeHIUH OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUA
1. K B3auMoaeicTBUAM aJUIEIBHBIX TEHOB HE OTHOCHT:
1) ammcTas, nomuMepuro, MOAUGUIUpPYIOIIee TeHCTBUE TeHOB
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2) Koonepalu, MHOKECTBEHHBIN aJljIen3M

3) cBEpXIOMUHHPOBAHUE, KOMILLIEMEHTAPHOCTh

4) KOZIOMHUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHNE

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

1) cBepX1OMUHUPOBaHUH

2) smncrase

3) KOZOMUHUPOBAHUU

4) omumepun

HacnenoBanue 4eTBepTOil rpynibl KPOBH OTHOCST K TUITY B3aUMOJICHCTBUSA:

1) KOIOMUHUPOBaHHE

2) cBEpXJOMUHHUPOBAHUE

3) nonHOEe JOMUHUPOBAHUE

4) NIpoMeXyTO4YHOE IOMUHUPOBAHUE

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

1) KOMIIJIEeMEHTapHOCTH

2) koomnepauuu

3) MHO>XKECTBEHHOT'O aJuIeIn3Ma

4) nonumepun

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

1) KoMIIEMEHTapHOCTH

2) Koomepanuu

3) NOJTHOM JOMUHHUPOBAHUU

4) neiicTBUM reHOB-MOAN(PUKATOPOB

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

1) peuieccuBHOTO 3MKCTa3a

2) nonuMepuu

3) TOMHUHAHTHOTO MHUCTa3a

4) MHOXECTBEHHOI'O aJlIeTu3Ma

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’; Jlaboparopnas paborta « mapoduiibHo-
ruApoPoOHBIE CBOMCTBA JUTUAOBY.

Tema 1.4. CTpyKTypHO-QYHKUIMOHAJbHAs OpraHu3anms kJerok: JlaGopaTopHas
pabora «CTpoeHHe KIeTKU (pacTeHHsI, )KUBOTHBIC, TPUOBI) M KJIETOYHBIC BKIIOUEHUS (Kpaxma,
KapOTHHOMJIBI, XJIOPOIUIACTBHI, XpOMOIUIACThI)»; JlabopatopHass pabora «IIpoHuIaeMocTh
MeMOpaHbI (T1a3MOJIHU3, ACTUIa3MOJIH3)).

Tema 4.5. Bausinue coluaabHO-IK0JI0rH4ecKHX (pakTOpoOB Ha 310POBbE Yesl0oBeKa:
JlaboparopHas pabota Ha BbBIOOp: «YMCTBeHHas pabOTOCOCOOHOCTH» unn «BrusHue
abnoTnyecknx (aKkTOpPOB Ha YeNIOBEKa (HM3KKE M BEICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE METOIbI OMO0IKOJIOTHYECKUX HCCIET0BAHMI

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

OOopynoBanue JaGopatopuu M Ppadoyux MecT JA0OPATOPUM: MHUKPOCKOIIBI,
CEKyHJIOMep, TOHOMETD, JIabopaTopHas mocyaa (IpoOUpKH, MOICTABKY JIIsl TPOOUPOK, MUHIIETHI,
IIECOK, CTYNKH C TECTHKaMH, IPEIMETHbIE M IIOKPOBHBIE CTEKJIA, CTEKISHHBIE MaJO0YKH,
IpenapoBajibHble Wb, (UIbTpOBaIbHasg Oymara (caneTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBOp xJyiopuja Hatpusi, 3%-HbIl pacTBOp NEPOKCHUIA BOAOPOJA, PacTBOp Hoja B HOIUCTOM
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-(hYHKIIMOHATbHASL OPTaHNU3aLUs KIETOK

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

Pe3yabTaT 00y4eHus mo reme

O0mue KoMIEeTEeHIUH OK 01, OK 02, OK 04

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 OIMUIIUTE 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 1 nocynaa

Matepuaibl U peakTHBbI

1. MukpocKoIbl 1.Bona
2. [IpeameTHbIE U TOKPOBHBIE CTEKJIA 2. Pa3BesieHHBIEC B BOJE APOKKU
3. CrekJIssHHbIE TAJ0OYKU 3. JIyk penuaThiii

4. Ctakaubl

5. @unpTpoBasibHAsI Oymara (canderka)

6. CTepuIIbHBIN IIMaTeINb

AJNTOPUTM TIPOBEICHUS pabOTHI

Bomnpocsl u 3aganus

e 1. U3y4yeHue CTpOCHHUSI PACTUTEIbHOM
KJIETKHU
1.1. CHATb ¢ BHYTpEHHEN NOBEPXHOCTU MSCHUCTOMN
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 KJICTKH
2.1. [IpoBecTH CTEPUIIBLHBIM IIMATENIEM C JIETKUM
HKMMOM I10 HEOY MJIH 110 JIECHAM;

2.2. HanecTu KameibKy CIIOHBI Ha IIPEIMETHOE
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 penapaTe OTAeIbHbIE
KPYIHBIE [IJIOCKHE KJIETKH HEMPABUIBHOM
(dhopmbl. BosbIas 4acTh KIETOK MEPTBBIE,
MO3TOMY B HUX XOPOLIO 3aMETHO SIIPO.

e 3apucyiiTe HECKOIBKO KIIETOK,

0003HaYbTE AJIPO U IIUTOILIAZMY.

3. U3y4yeHne CTpOCHUS KJICTKH JPOKKen
(rpudnbI)

3.1. IToMecTUTh CTEKJITHHOW MAJIOUKO Kario
pacTBopa ¢ JpoKKaMH Ha MPEIMETHOE CTEKJIO;
3.2. HakpbITh ee MOKpPOBHBIM cTeksIoM. Eciu ecTh
W3JIAIIKA )KAJIKOCTH, YIAJTHTE €€ C TIOMOIIHI0
¢bunbTpoBaNbHOM OymMaru (candeTku);

3.3. PaccMoTpeTh npenapar noJi MUKPOCKOIIOM

Haiinure npoxxKeByro KIETKY,
paccMoTpeTh ee PopMy U OTIEIbHBIE
YacTH.

3apucyiTe HECKOJIBKO KIIETOK, CAeIaiTe
MIOATIHCH.

HTorosass KOHTPOJILHAS YACTL JJA00PATOPHONH PA00THI (BHLINMOJHUTH NHCLMEHHO0):

1. U3 KaxkuxX OCHOBHBIX YaCTEH 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-OPHMEHTUPOBAHHbIE PACUeTHbBIE 3a1aHUS

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 OOIIECTBA HEBO3MOXKHO 0€3 B3aUMOJCHCTBUS C
npupooil. J[o HEKOTOpOro BpeMEHU OTpUUATENbHBIE MOCIEACTBUSA XO3SMCTBEHHOM W HMHOU
JEATETbHOCTH  YEJOBEKAa  KOMIICHCHPOBAIM  CHOCOOHOCTBIO  NPUPOAHBIX  CHCTEM K
caMoBoccTaHOBiIeHHI0. Ho Kk cepeanHe JBaaLaToro CTOJETUS CUTYyalMsl W3MEHUJIACK!
OKPY>KaroIlasi MpUpOIHAs CPe/ia y>Ke HE B COCTOSIHUM KOMIIEHCUPOBATH MOJIHOCTHIO MOCIIEACTBUS
BO3JICUCTBUSl pOCTa YHUCICHHOCTU JIOAEH M pacllMpeHusi MPOU3BOJCTBA. 3arpsi3HEHbI BOJA,
BO3/lyX, pAacTCHHs, BBIMAJAIOT KUCJIOTHBIE  JOXAH, OPO3Us  BBIBOAUT TOYBBI U
CEJIbCKOXO03SHUCTBEHHOTO0 000POTa, MOJIAPHBIC JIbIbI TAIOT M3-3a MOTEIUICHUS KIMMAaTa, UCYe3at0T
MHOTHE BHUIbl KMBOTHBIX M PACTEHUN, HACEJICHHE NMPHOOpETaeT XPOHHYECKUE 3a00JIeBaHUS,
pacTér cMepTHOCTh. CyHIECTBYIOLIME CE€lYac MHTEHCUBHOCTb AHTPONOTEHHOI'O BO3JEHCTBUSA
BEJIET HAITY IJIAHETY K UCTOILIECHUIO U IETPaIallHH.

3amanue: OUEHUTE CPOK HMCUEpIaHUs MPUPOJHOTIO PECypca, €CIM H3BECTEH YPOBEHBb
IOOBIYM pecypca B TEKYIEM TOly, a MOTpeOJeHne PecypcoB B TMOCIEAYIOIIME TOAbl OyIeT
BO3pacTarh C 33/IaHHOI CKOPOCTHIO MPHUPOCTa €XKETrOAHOro MmoTpedienus. Kakol mpupoaHbIit
pecypc UMEEeT CaMbli JOJTHI CPOK UCUEPHAEMOCTH M KAaKOW — HAUMEHbIIUN?

WNudopmanus, HeoOXoaumas s perieHus:

Tabmuna 1

Pecypc 3amac pecypca Q, | JloOsvr4a pecypca q, [Tpupoct o6bema
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 OnpenensiTb BEPOSITHOCTE BOSHUKHOBEHUS
HACJIECTBEHHBIX IPU3HAKOB IIPU MOHO-, -,
NOJUTHOPUIHOM M aHAJIU3UPYIOUIEM CKpEUMBAaHUU

O0mue KoMIeTeHIUU OK 02, OK 04

@opMynupoOBKa 3a/laHUA: PEMINTE 3a7]a4l, COCTABUB CXEMBbI CKPEILMBAHUS
3ananue sBigeTcs NPodecCHOHATbHO-OPUEHTUPOBAHHBIM. 3ajaud Jjs CTYIEHTOB
no0MparoTCcs B COOTBETCTBUH ¢ 00bEKTOM M3ydeHus “‘Pacrenus”, “JKusorHbie” nim “Yemnosek™.
[Ipumep 3anay Ans CTyAEHTOB, oOyyaroluecs Ipodeccuu/crnenualbHOCTH CBA3aHHOM ¢
00BeKTOM H3ydeHus “Yenopek™:
3amaya 1. ¥V dyenmoBeka adbOMHHU3M M CHOCOOHOCTH HMPEUMYILECTBEHHO BIIAJETh JIEBOU
PYKOI — pelleCCUBHBIE NIPU3HAKH, HACIEAYIOIMECS HE3aBUCUMO. KaKoBbl T€HOTUIIBI pOIUTENEH
C HOPMaJIbHOW MUTMEHTAIMEed W BIIAJCIONINX TMPABOM PYKOW, €CIM y HUX POAUIICS peOeHOK
QIbOMHOC U JieBIa?
3anmaya 2. Y yenoBeka MpaBOPyKOCTb JOMHUHUPYET HaJ JIEBOPYKOCTHIO, KApEryia30CTh Hajl
roiyoornazocteio. ['omy0Ooriasslii mpaBia >KEHWICS Ha Kaperyiazoil mpasiie. Y HUX POIHIOCH
JIBOE JIeTel — Kaperjiasblil JieBIla W rojiyoornasplidi mpaBma. OT BTOpOro Opaka 3TOTO JKe
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MY>KYMHBl C Kaperia3oil NpaBLION pOAWUIIOCH [EBATh KaperjasbX JeTeil, OKa3aBIIMXCS
npasiaMu. OnpeaenuTh TEHOTHITB MYXYHHBI M 00CHX KCHIIIH.

3amaua 3. YV Iletn u Camm kapue 11asza, a y ux cecTpbl Mamu — roiayosie. Mama 3Tux
JIEeTe TonyOoriaszas, XOTsS €€ POAWTENN MMENTH Kapue ria3a. Kakol mpu3HAK JOMHHUPYET?
Kaxkoii nBet a3 y nanel? Hanummre reHOTUIIbI BCEX NEPEYMCIICHHBIX JIMII.

Kpurepuu oneHuBaHuUsA

“5” - Bce OTBETHI BEPHBI

“4” - nomyIeHa ojiHa OIMOKa

“3” - momymieHsl 2 ONIHOKH

“2” nonymeHsl 3 u 6osee omKMOOK MM pabOTa HE BBINOIHEHA

4. Keiic Ha aHaau3 uHpopManumn

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

Kelicbl HCTONB3yIOTCS B Ka4eCTBE OIICHOYHOI'O MEPOIPHUATHS B paszjaerne 5 “buonorus B
JKU3HU, KOTOPBIN SBJIAETCS NPUKIAAHBIM MOJYJIEM U COCTOMT W3 ABYX uacteil. Tema 5.17
“BHOTEXHOJIOTUN B JKU3HHM KaXKIOT0” M3ydaloTCs HE3aBUCHMO OT mMpodeccuil/crennanbHoCcTen
oOydaromuxcsi, Tema 2 sBIseTcss Npo(ecCHOHATBHO HANpaBICHHOM U MOAOUPAIOTCS B
3aBUCHUMOCTH M MPOQeCcCUOHAIBHOIN HAPaBICHHOCTH.

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

dopMynHpoOBKa 3aJaHUS:

buortexHonoruss — KOMIUJIEKCHAsE HayKa, HalpaBi€HHAas Ha I[IOJIyY€HUE IIeJIEBOTO
OPOAYyKTa, C TIOMOIIBI0O OHOOOBEKTOB MHUKPOOHOTO, PACTUTENBHOTO U  KHUBOTHOTO
IIPOUCXOXKICHUS.

MenunuHckass OMOTEXHONOTUSI — OTpacib, IeNb KOTOPO CO3JaHHE TUArHOCTHYECKHX,
npoUIAKTUYECKMX M JIe4eOHBIX IpenapaToB, OHAa M3y4aeT BO3MOXKHOCTH HCIOJb30BaHUS
MUKPOOPTaHU3MOB, [IJIsl TOJIYY€HHS aMHHOKHCIOT, BUTAMHHOB, ()€PMEHTOB, aHTUOMOTHKOB,
OpraHMYECKUX KUCIIOT.

Caxapnbiii 1uabeT — 9T0 3a001eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT MHCYJIMHA, a B KPOBU IMOBBIIIAETCS cojepxkaHue caxapa. CoaepkaHue caxapa B KpOBU
HEOO0XOUMO ISl HOPMAIILHOTO ()YHKITHOHUPOBAHUSI KJIETOK. VIHCYIMH, KOTOPBI BRIpaOaThIBAET
MOJDKENTYI0UHAsT JKene3a, oOecreynBaeT NPOHUKHOBEHHE IUIIOKO3bl B KIETKHM, HO HHOTJA
MPOUCXOIUT COOW BBIPAOOTKM MHCYIMHA U KJIETKA HE IMOJy4aeT HEOOXOAMMOTO IMUTAHUS, a
caxap HaKallJMBaeTcsl B KPOBU. DTO MPHUBOJIUT K BO3HUKHOBEHHUIO CaXapHOro Auadera pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBISIETCS MHCYIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auabera
3a00JICBIINI TOJHKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUN MHCYINHA.

[To manueiM ctatuctuku, B 2014 r. KommdecTBOo OOJBHBIX CaxapHBIM OHA0ETOB B
Poccuiickoii denepanun cocraBmino 387 muH denoBek. [0 HEKOTOpPHIM JaHHBIM 3Ta IHUpa
KaX]IbIi roJ] yBenuuuBaercs Ha 5%.

3anaHue: HaWAUTE U MPOAHATM3UPYHTE PAa3INYHbIe HCTOUHUKHU HHPOpMAIMK (HaydHas U
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yueOHO-Hay4YHas JIMTepaTypa, CPeICTBa MaccoBOi MH(popMaluu, ceth MHTEpHET U Apyrue) 1o
TeMe Kelica. OTBeThTE Ha BONPOC HA OCHOBE HAWAEHHBIX JAaHHbIX: C 4YeM CBs3aH pPOCT
3a00JICBAEMOCTH  CaXapHbIM JHAa0ETOM Cpeau B3pOCIOr0 HACEICHUS W OMOJIOKCHHUE
3aboneBanus?  Kakwe Mepbl TpOQUIAKTUKHA CcaxapHOro guabera MOXKHO peaiu30BaTh B
MIOBCEHEBHOM JKM3HU KaxIoMy U3 Hac? Kak pa3BUBaIOCH MPOU3BOJCTBO MHCYJIMHA U C KAKUMHU
9TUYCCKUMHU HOPMAMHU IIPHU 3TOM CTAJIKUBAJINCh yqubIe?

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

1. CaxapHnblif 1uabet — NPUYKUHBI, CHMIITOMBI, IMarHOCTHKA U JICYCHHE;

2. PacnpocTtpaHeHHOCTh caxapHOTO JAuadeTa Cpedu HACeJEeHUS CBOETO pEerHoHa 3a
MOCIEAHUE TPH rojia, TPOAHAIU3UPOBAB HAyYHbIE MYyOIMKAIMU U CTATUCTUYECKYIO OTYETHOCTD
(B TOM ymcie oTyeThl ['ocymapcTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmipocTpaneHHOCTh caxapHoro nuabera cpeau HaceneHus: Poccuiickoit denepanuu
3a TOCIEAHHWE TPU TOAa, MPOAHATU3UPOBAB HAYYHbIE ITYyOJMKAIMH M CTATHCTUYECKYIO
OTUYETHOCTSH (B TOM YMCIIE OTUYETHI [ 0cyaapCcTBEHHOr0 peecTpa caxapHoro quabera);

4. TlpenmonaraeMple MPUYMHBI H3MEHEHUS 3a00JI€BAEMOCTH CaxapHBIM JUA0ETOM U UX
000CHOBaHHE;

5. Bo3mMoHbBIE TPODUITAKTUIECKIE MEPOTIPUSITHS;

4. MeTo/1bl IOTY4YEeHUS UHCYJINHA;

5. Orpa3ure 3TUYECKHE ACHEKTHl HMCIIOJIB30BAaHMS OMOTEXHOJOTMHA TPHU IMPOU3BOJICTBE
UHCYJIMHA.

Jlnst co3paHust KaueCTBEHHOM MPE3CHTAIIMA HEOOXO0IMMO COOII0IATh Pl TPEOOBaHUI:

OO0mue 1. Tlpesentamus q0/KHA HAYMHATHCS C TUTYJIBHOTO Claiiia, rie

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

2. Ha cnaiinax HCOOXOAMMO pa3MeIaTh TOJIBKO TE3UCHI, KITFOUECBBIC

CIJIOBa, TpaduecKkue MaTepuaibl (CXeMbl, PUCYHKH, TaOaHILIbl, (OTO

U T.IL).

Hcnonb30Bath eAUHBINA CTUIBE OQOPMIICHUS.

4. Konm4ecTBO CIIalifIOB JOKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojee 20-TH.

w

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

2. Pa3mep mpudgra U1 3aroJoBKOB — He MeHee 24, i1 uHpopMaLuu
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 OJIHOTOHHBIH (I)OH HCAPKUX IMACTCIIbHBIX
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: OJIMH Tl OHA, OMH JIJISl 3aTr0JIOBKA, OJIUH ISl TEKCTA.

2. Jlns ¢poHa M TEKCTa MCIIOIB30BaTh KOHTPACTHEIE 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 OOMH CIANI CHUIIKOM OOJIBIINM OOBEMOM
uH(pOpMaIuu HH(OPMAIIMHU: JIIOJU MOTYT €IMHOBPEMEHHO 3alIOMHHUThH He 0ojiee Tpex

(hakTOB, BHIBOJIOB, OTIPEICIICHHII.

5. YueOHoO-uccIe10BaTE/IBLCKU IPOEKT

Ha3Banue Tembl bHrO3KOI0THYECKH SKCIEPUMEHT

IIpoBoUTH OMO3KOIOTNYECKUN 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-uCCeOBATEIbCKU  MPOEKT  SIBIISIETCS  OCHOBHBIM ~ CIIOCOOOM  OIICHKH
pe3yibTaToB 00y4eHus, cCPOPMHUPOBAHHBIX Yy OOy4alOIIMXCsl B XOJA€ OCBOGHMs paszzaena 6
“BbroskosIornyecKkue uccaea0Banus’ .

Cpenu pa3nuuHBIX TEXHOJOTMH MPOEKTHOE O0ydeHHe oOsajaeT PsIOM MPEUMYIIECTB:
MO3BOJIIET  OOy4YaloIIeMycsl ~ CaMOCTOSITENIbHO  (MpU  KOHCYJABTAaTUBHOM  MOJIEPIKKE
npenojiaBaTess) J00bIBaTh 3HAHUA, paboTast ¢ MHOIOYHUCICHHBIMA UCTOYHUKAaMU HH(OpMAIHH,
npubopamMu U J1aOOpPaTOpHBIM O0OpPYAOBaHHWEM, U OJHOBPEMEHHO B JI€JIOBOM OOIIEHUU C
OJTHOTPYNITHUKAaMH pa3BUBaTh KOMMYHHUKATUBHbIE YMEHHS U HaBBIKH.

Jlns yueOHO-HMCCnea0BaTEeNbCKOTO MPOEKTa B paMKax OMOJIOTMM HamOoJjee ONTHUMajibHa
rpymnmnoBas ¢opma paboThl HaJl IPOEKTOM.

Tembl  y4yeOHO-UCCIIEOBATEIbCKOTO TMPOEKTA, IPUBEIACHHBIE HMXKE, SIBISIFOTCS
OPUMEPHBIMU U MOTYT OBITH MOJIEPHU3UPOBAHBI 0]l PETUOHAIBHBIE OCOOCHHOCTH U C YYETOM
MOJTy4aeMou yJarmmmucs mpodeccueit (CnenualbHOCThIO):

[TpuMepHbIe TEMAaTUKN y4eOHO-UCCIIEA0BATENBECKOTO MTPOEKTA:

1. Ormenka kauecTBa aTMOC(HEPHOTO BO3AYyXa

2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHUS

3. OreHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPraHOJIECNITHYECKUM H
(U3NKO-XMIMHUYECKUM CBOMCTBaM

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

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

CrpykTypa yueOHO-HCCIe10BaTeNbCKOr0 MPOEKTa BKIIOYAET MSTh OCHOBHBIX JTara.

OcHOBHbBIE 1Iard TMEpPBOTO 3Tala BBINOJHEHUS IMPOEKTa: OOOCHOBAHWE AKTYyaJIbHOCTH
BBIODAaHHOW TEMbl, BBIABICHHE MPOOJIEMBbl HCCIEAOBaHUsS, (OPMYJIUPOBAHUE TUIOTE3BI,
MOCTAHOBKA I1€JIM U 3aJa4 UCCIIeJIOBaHUSI, BEIOOp METO0B UCCIIEJOBaHMs, BEIOOp Touek oTOopa
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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, IPOBEICHUE IKCIIEPUMEHTA, IIEPHOAMYECKYIO IIPOBEPKA TEUECHUS IKCIIEPUMEHTA/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B mepwoxm Tperbero dTama MpOBEACHUS ~ OMOAKOJOTHYECKOTO  MCCIIEOBaHUS,
o0yyaromuecs MoJay4aroT ePBUUHbIEC IKCIIEPUMEHTAIbHbIE JaHHBIE, IPOBOST CTATUCTUYECKYIO
00pabOTKy MOJYYEHHBIX MAHHBIX, MPOBOIAT AHAIN3 PA3IMYHBIX HMCTOUYHUKOB HMH(pOpMAIUM B
paMKax TeMbI [TPOEKTa.

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 Pe3yIbTaTOB BBIMOJHCHHS y4eOHO-
UCCIIE/I0BATEIbCKOIO MPOEKTAa B COOTBETCTBUM C 33/JlaHHBIMU TPEOOBAHUSAMHM U IpPEJCTaBICHUE
pe3yJIbTaTOB Ha 3alllUTe MPOEKTA.

[lpuBenem mnpuMmep ONUCAHUSA STAlOB BBIIOJHEHHUS Y4eOHO-HCCIIE0BATEILCKOTO
IIPOEKTA:

B pamkax mpoekra HeOOXOAMMO MpPONTH IATh 3TanoB paboThl HAJ Yy4eOHO-
UCCJIEIOBATEILCKUM IIPOEKTOM OT BbIOOpa TEeMbl J0 IYOJWYHOM 3aIMTHI IOJYYEHHOTO
pe3yibTara.

Ha nepsom srane:

- copmupoBaTh KOMaHy IPOEKTa (2-3 yeraoBeka);

- BBIOpaTh TEMyY y4yeOHO-UCCIIEIOBATENbCKOIO IPOEKTA;

- 000CHOBaTh aKTyaJbHOCTb BHIOPAHHOH TEMBI;

- BBISIBUTH MPOOJIEMBI CCIIeIOBaHUS, CHOPMYIUPOBATH THIIOTE3Y;

- 1oJ00paTh METO/IbI UCCIIEOBAHUS B paMKaX CBOETO IPOEKTa;

- BBIOpaTh TOUKU O0TOOpPa MPOO HA TEPPUTOPUU HCCIIEAOBAHUS

- chopMynIMpOBaTh LENU U 33]a4u HCCIIeI0OBaHNUS;

- COCTaBMTb IIJIaHA MCCIIETOBAHUS.

Ha Bropowm orare:

- MOATOTOBUTH HEOOXOIUMYIO MOCYy U MaTepuaa Jilsl SKCIIepUMEHTa;

- IIPOBECTH HKCIEPUMEHTA, IEPUOANYECKH ITPOBEPSs €ro TeUeHue (Ipu
JUIUTEILHON TOCTaHOBKE OMbITa)/ cOOpaTh MaTepuall B BHIOpAaHHBIX TOUKAX
otbopa mpoo.

Ha tpertsem stane:

- TOJIY4YHTb [IEPBUYHBIE DKCIIEPUMEHTAIIBHBIE JAaHHBIE;

- IMPOBECTU CTATUCTUUYECKYIO OOPaOOTKY MOJYYEHHBIX JaHHbIX;

Ha gyerBepTom orare:

- BBISIBUTh 3aKOHOMEPHOCTH,

- chopMyIMpOBAThH BBIBOJBI U AaTh MPOTHO3 UJIHM OLICHKY KauecTBa UCCIIEAYEMOro
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-NCCIIE0BATENBCKOTO MIPOEKTa Ha
3aluTe.
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IIpuMep BBINOIHEHUS IPOEKTA:!

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

IIpobsema wucciieoBaHMsA: ONpEICICHUE KMCTOYHMKOB 3arpsi3HEHUS BO3JAyXa Ha
TEPPUTOPUU HACEIEHHOI'O IYHKTa Ha OCHOBAaHUM IIPOBEICHMS HKCIIPECC-OLEHKU KadyecTBa
BO3/JlyXa MO COCTOSIHHUIO XBOM COCHBI OOBIKHOBEHHOH C OIpe/esieHHEeM Kiacca 3arps3HeHUs
BO3/yXa.

Leap mnpoexTa: omNpeneiuTh 30HBI PA3HOW CTENEHU 3arpsi3HEHUs, C yKa3zaHUEM
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. PazpabGoTaTh KapTy 3arps3HEHHUs BO3[yXa, Ha KOTOPOH OTMETUTh 30HBI Pa3HOMN
CTCTICHH 3arpsi3HEHUS BO3/yXa U UCTOYHUKH 3arpsi3HECHUS;

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

Pe3yabTaT npoeKkTHO padoThl 00yUYal0IIerocs:

Kapra crenenu 3arpsisHeHHOCTH aTMOC(HEpPHOro BO3/lyXa Ha TEPPUTOPUH HCCIEIOBaHUS C
YKa3aHWEM UCTOYHUKOB 3arps3HEHMS; IPE3EHTALUS PE3Y/IbTaTOB UCCIEOBAHMUS.

®DopMa npeacTaBjIeHus pe3yibTaTOB IPOEKTHON padoThI:

3aiuTa NpoeKTa ¢ UCIOJIb30BAHUEM CPEJCTB BU3YAINU3ALMH U JJEMOHCTPALIMK TPOAYKTA.

BbinmosiHeHne mpoeKTa:

Bonpocs! 1J1s1 JonmycKka K NPOEeKTHOH padore
1. ChopmynmnpoBaTh 11e]b IUTAHUPYEMOTO IKCTIEPUMEHTA.

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. IlepedncanTh OCHOBHBIE ITAIIbI OMPEICICHHSI YUCTOTHI aTMOC(EPHOTO BO3AYyXa 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 3arps3HUTENH BBI3BIBAIOT TOBPEKACHUS XBOU?

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

11. Ot yero 3aBUCHUT BBIOOP PACCTOSIHHS MKy TOUKAMU UCCIICTOBAHMS?

12. XBOI0 KaKoro rojia HEOOXOAUMO cOOPaTh /ISl TPOBEACHUS OIICHKH COCTOSTHHS
aTMocgepHoro Bo3ayxa?

Oransl npoBeeHHs 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 TTIO MEPE yaaJICHUA OT IMOTCHUUAJIBHOIO MCTOYHHKA 3arpsA3HCHHA B BaIlleii MECTHOCTH —
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HACEJIEHHOT0 TMYHKTa, MPOMBIIIJICHHOIO MPEANpUATHS WIM aBToMmaructpanu. JKenaTenbHO
pacriosiaraTh TOYKM 1O JMHUM TNPEOOJIAAAIONMX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT MOTEHLUATIbHbBIE 3arPA3HSIONINE BEIECTBA.

Paccrosiane MexIy TOYKaMu 3aBUCHT OT MOLIHOCTH MCTOYHHMKA 3arpsisHeHus. Ecimu 310
OOJBIION HACENEHHBII NYHKT C MPOMBIIUICHHBIMU MPEANPUATHSIMH U MHOTOYHUCICHHBIM
ABTOTPAHCIOPTOM, TO PACCTOSHUE MEXKIY TOYKAMU MOTYT OBITh B mpenenax | KM (JaibHss
ioniaika OyAer yaaieHa oT ropoja Ha 5 kM). Eciiu 910 HeOonbIas KoTenbHasl, TO pacCTOSHUE
MKy rromaakaMu MoxeT coctaBisath 400 — 800 metpoB. Ecnm 3To aBTOTpacca, o 20 — 200
METPOB (B 3aBUCUMOCTHU OT ITOTOKA aBTOTPAHCIIOPTA).

2. B xax10ii Touke o0ciea0BaHus HEOOXOAMMO OTOOPATh MOJIO/IbIE JIePEBbs, BBICOTOM |-
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 JIEPEBbEB; 4 —
HET HH TPaBbl, HU KyCTapHUYKOB). [Ipy BHITONTaHHOCTH TEPPUTOPUH, OLIECHUBAEMOM Oayutamu 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 HaI0
OpaThb 00pa3Ibl XBOU C MOOETOB BTOPOTO Iojia )KU3HU — ISl BCEX TOYEK OJIMHAKOBO puc.l.

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 MNPOJOJDKUTENBHOCTh >KM3HM XBOM Ha BETBU, C KOTOpPOHl OTOMparoTcs
XBOMHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX TOOETOB B COOTBETCTBUH 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 ¢ kaxa0i TOYKHU HAZO MOMECTUTH B OTIEIbHBINA MaKeT (Jydlie OyMaXKHBIN) U
cpa3y mojamucath ero (ykasbplBaeTcsi Jara; TOYKa OTOOpa; CTENEeHb BBHITONTAHHOCTH Y4YacCTKa;
MPOJOHKUTENHLHOCTD KU3HU XBOU Ha BETKE, OTKY/Aa OEpyTCsl XBOMHKH).

2. [IpoBenenne onbITOB

2.1. Aaroputm onpeaesieHusl KJIACCOB NMOBPEKICHUS M YChIXaHHUS XBOH

O0opynoBanue u nmocyaa

Martepuan

1. JIyma

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

2. Jlunelika Wi MUJUTUMETPOBas Oymara

AJITOPUTM NPOBEACHUS 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 Ka)KIOM 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 YChIXaHUS
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 MEJIKUX MATEH
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
JKENITOTO 11BeTa, y % MHOrO IATeH Mo Bcel anuHe. Takum o0pa3om, JIOMUHUPYET  Kiace

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 MIOJIOBUHBI
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
noberax 2 rojia >KM3HU U MAaKCUMaJIbHOTO BO3pAcTa XBOU Ha BETKE.

Tabnmia 4.
OmnpenesieHne Kiaacca 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 aTMOCc(hepHOro
BO3/[yXa Ha TEPPUTOPUHU HCCIEIAOBAHMS C yKa3aHHEM HCTOYHHUKOB 3arps3HEHHUS; NPE3CHTALUS
pe3ynbTaToB HccaenoBanus. [1ororoBka ycTHOro cooOUIEHUS U MPE3EHTAIMH 110 pe3yIbTaTaM
IIPOBEJEHHOTO UCCIIEI0BAHUS.

TpeOoBaHKs K YCTHOMY COOOICHUIO:

— IPOAOJKATENBHOCTE: A0 10 MuH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh HCCIIEIOBaHMs, TUIIOTe3a, 1eNb, 3aa4i, OOBEKThI U
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METO/IbI, TOJIyYEHHBIE PE3YJIbTaThl U UX 00CYXIeHUe (MPeACTaBICHUE MPOIYKTA), BEIBOJIBI.
TpeGoBanus K CTPYKType Npe3eHTAlUM:

1. TurynpHblA cnaiin. B BepxHeld 4YacTH ciaiiia  HEOOXOJUMO  OTPa3HTh
uHpopmanuio 00 00pa3oBaTeNbHON OpraHM3alud, B KOTOPOH MPOBOIMIOCH
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. OOBEKTHl W METOJBI WCCIEAOBaHUs (MOTYT OBITh pa30OWTHI Ha JBa Cilalga u
Ooutee);

5. Pesynbrarel mcciemnoBaHuid. MoOTyT OBITH TMPEACTABICHBI B BHUJIC PHUCYHKOB,
rpaduxoB, ¢ororpaduii, TabIUI, KOTOpbIE JOKHBI HMETh CKBO3HYIO
HyMEpAaIMIo U Ha3BaHUE. KOJIMYECTBO CIIAIIOB 3aBHCHUT OT 00beMa MaTepuasa, HO
HE JIOJDKHO TMPHBBIIIATH OTBEACHHOIO BpPEMEHHM Ha coolmieHne. MOoxKHO
MPEJICTABIISITh MaTepPHAll HE B IIOJTHOM 00BEME, & TOJTBKO CaMbl BA)KHBIC MOMEHTHI,

6. BriBonmI;

7. 3axmountensHbii (“braromapio 3a BHuManue” wim “Criacn0o 3a BHUMaHuE”).

Jl1st co3janms KaueCTBEHHOI Mpe3eHTalui He00X0AUMO COOII0IaTh Psiji TpeOOBaHMI:
OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, riae
TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEACHHS 00 aBTOPE U T.II.

6. Ha cnaiinax HEOOXOAMMO pa3MemaTh TOIBKO TE3HUCHI, KITFOUCBHIC
CJIOBa, rpaduuecKre MaTepHrabl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO
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 MCHONIB30BaTh CTAHIAPTHEIC, IIMPOKO PACIPOCTPAHCHHBIE
mpudTel, 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 CIEAyeT HCHOIb30BaTh IKUPHBIN
mpudT, KypCUB WM 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 crnaiifie peKOMEHJYeTCs HCIIOJIb30BaTh He Oosiee 3-X
1BeTa 1[BETOB: OJIWH /sl OHA, OJIMH JAJIsI 3arOJIOBKA, 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, HapeUuid,
prmaraTeanHx.

6. 3aroJyioBku AOJIKHBI IIPUBJICKATh BHUMAHUC ayJIUTOPHHU.

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. OunieHOYHbIE CPeICTBA PYOEKHOT0 (TEMATHYECKOT0) KOHTPOJISA MO TUCIHUILINHE
«buoaorus»

PyOexHbIil KOHTPOIIb TIO AUCHUILTHHE «BHONOrHs» MpoBoAUTCS B GOpME KOHTPOIBHBIX
paboT Ha OTHENbHBIX 3AHATHUSAX IMOCJE 3aBEPIICHUS HU3YYEHHs MEPBOTrO, BTOPOTO, TPETHEro U
YeTBEpTOro pasnenon. Ilocie 3aBepieHus maAToro pasjaena pyoexHbli 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 Y4eOHO-HCCIEI0BATENbCKOTO MPOEKTa (BBICTYILUICHHE
C Ipe3eHTanuen).

[Tpumepsl 3a1aHui A1l KaXKAOTO TUIA PyOeKHOTO KOHTPOJIS:

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

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

— XapakTepu3oBaTh CTPOCHUE M (PYHKIIMU OCHOBHBIX OHOIOJIMMEPOB, KIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

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

— OpraHM30BbIBaTh HaONIO/IeHWE OHOJOTMYECKMX OOBEKTOB Ha MOJIEKYISIPHOM H
KJIETOYHOM YpOBHE.

KonrponbHas pabGota mpencrasisier coOoil 3aiaHusi B TecTOBOM (hopMe paziIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” u “BbICOKHMIT”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJaHisl €ro BBHIMOJHEHUE OLIGHUWBACTCS pPAa3HbBIM 4YHCIOM OamoB. BelmosHeHne Kaxaoro
3aIaHUsT ““HU3KOT0” YPOBHSI CJIOKHOCTH OIICHHBaeTcss 1 Oayuiom. 3a BBIMOJHEHWE 3aJaHUN
“cpenHero” ypoBHsI CIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTBI M IPaBWJIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

K 3aganuio “BbICOKOTrO” ypOBHS CIOKHOCTH OTHOCHUTCS pelieHue 3anad. [lpu npaBunbsHOM
pelIeHNH 3aJJaHuil “BBICOKOT0” ypOBHS IpHUcBauBaeTcs 3 Oaiia.

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 onieHnBanus pyoe:KHOW 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 puOOCOMY;
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. KneTtku 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) miedn 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) mapa3uTH4YeCKue OaKTepHUH.

9. Tpanckpunius — 3T0...

1) cBsi3piBanre aMUHOKHUCIIOTHI ¢ 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 nepBoro JeaeHus Meno3a 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 XpoMaTHI;
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4) PpacCIoIOKEHHUE XPOMOCOM B INIOCKOCTH 3KBAaTOpa 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 DJJICMCHTBI KIICTKH, KOTOPBIC BXOAAT B COCTAB OPIraHUYCCKHUX

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 JAHHON MOJIEKYJIE HYKJI€OTHUI0B, COAEPKAIINX [TUTO3UH?

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

CKOIBKO
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18. B monekyne PHK nykneoTuasl, conepskamue ypamui, coctaBissioT — 30% u agenun — 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. Omnpenenutre IJIUHY 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 conepxut 1230 HykieoTHIHBIX OCTaTKOB. (CKOJIBKO
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
YKU3HN, B pe3y/bTaTe U3y4EHUsI KOTOPOro 00y4aroufecst CMOTYT:

— aHaJIM3MpOBAaTh J3TUYECKHE AaCMEKThl COBPEMEHHBIX MHCCIEOBaHUM B 00IacTH
OMOTEXHOJIOTHU U TEHETUYECKNX TEXHOJIOTHIA.

Jnis 3amuThl KelicoB oOydaronumces Heooxoaumo B pamkax BCP moaroroButs yctHOe
COOOIIIEHUE TI0 pe3yiIbTaTaM PEIICHUs Kekca C TOITOTOBKOM Mpe3eHTaIUH.

Kputepuu onieHHBaHNs YCTHOTO COOOIIEHUS:

Banasl
Kpurepun
OlleHUBaHUSA
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
HIOBEPXHOCTHO; 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, IOCTYITHO

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
MPECTABICHHOMN
MIPE3CHTALUU
dbopmupyercs
oO1iee MOHNMAaHKE
TEMaTHKHU
UCCIIEI0BAHMS, 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/ICTAaBJICHHASI B | COACPKUT MOIHYIO
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
ClIaiIoB
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  pyOeXHBIM  KOHTPOJEM IO  IIECTOMY  pasaeny

“BHO2KOIOTUYECKUE HCCIEA0BaHUS ", B Pe3y/IbTaTe U3YUEHUS KOTOPOTO 00YyJaroInecs CMOTYT:
— OIMCHIBATh METOAbLI OMOAKOJIOTHUYECKUX HCCIICTOBAHMIA;
— TUTAaHUPOBATh OMOAKOIOTHUECKUN IKCIIEPUMEHT;
— TIPOBOJIUTH OMOAKOJIOTHYECKUI IKCIIEPUMEHT;
— MHTEPIIPETUPOBATH PE3YIbTAThI TPOBEAEHHOTO OMOIKOJIOTHIECKOTO AKCIIEPHUMEHTA C
HCIIOJIL30BaHUEM KOJUYECTBEHHBIX METOIOB.
JIyist 3a1MTHI TPOEKTOB o0ydaromumcs: Heooxoaumo B pamMkax BCP moaroroButs ycTHOE

coolIleHrne 1o
IIPE3EHTALUMN.

pe3ynbraTtamMm

BBITTOJIHEHU L

y4eOHO-UCCIIeI0BATENHCKOTO

pOeKTa

TpeGoBanus K TIPE3EHTAIMA W COOOIICHUIO OMMCAHbI B TIPUMEPE BBIMOJHEHUS 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
3asiBJIEHHOH 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; TIOUCK
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 MIPEICTaBICHHON
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€ TOHUMAaHHE
TEMAaTHUKH
HCCJIeIOBaHU,
PACKPBITHI IeTAIIN

OLICHI/ITC MPE3CHTA IO 110 CJICAYIOIIUM KPUTCPUSM:

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
OpUTMHAIILHBIN
HOJIXOJT K
oopmieHHIO
clIaiIoB

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

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

Memnee 6 0aI0B WM OTCYTCTBHE PAOOTHI - «2»
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4.2.3. OueHOYHbIe CpeACTBA NPOMEXKYTOYHOH aTTecTAMd MO JUCUHUILUIAHE
«buoaorus»

[IpoMexyTouHass KOHTpOJIb 10 JAUCHUIUIMHE «bHOJOrus» MNpPOBOAUTCS B BHJIE
INUCbMEHHONW MUTOTOBOM KOHTPOJIbHOW paboThl. KoHTpobHas paboTa BKIIOYaeT B ceOsl Ba THUIIA
3a/laHui: TECTOBBIE BOIPOCHI, HAIIPABJIECHUE HA IPOBEPKY YCBOEHHUS TEOPETUYECKOT0 MaTepHala,
Y 33/1a44 U 33/1aHUs, HAaIIPaBJICHHbIE HA IPOBEPKY C(HOPMUPOBAHHOCTH MIPAKTUYECKUX YMEHHH.

Yacte 1 comepxkut 15 3amanuii ¢ BHIOOPOM OJHOTO BEPHOTO OTBETa M3 yeTbipex U 10
3aJJaHUN ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOIMYECKHX OOBEKTOB,
MPOLECCOB U SIBJICHUM.

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

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

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJISIET MOJIEKVYJIA

1) ne30kcuprOOHYKIEMHOBON KHUCIOTHI

2) pruOOHYKIEHHOBOW KHCIIOTHI

3) nunuaa

4) monucaxapua

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVYIJIE IHK [TPOUCXOAUT B ITPOUECCE
1) TpancBepcun

2) penapauuu

3) perumKanuu

4) Tpancopmanuu

3. JIU1s1 OBPAZOBAHN JIMITUITHOT'O BUCJIOS BAXKHBI B3BAUMOJIEVICTBUA
MEXIY MOJIEKYJIAMU JIMTIN/OB:

1) BOJOpOHBIE U HOHHBIE

2) NOHHBIE U KOBAJICHTHbBIE

3) KOBaNIeHTHBIE U THAPOPOOHBIE

4) Tonpko TuApodoOHBIE

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

2) Tpancopmanuu

3) TpaHCcBepCcHH

4) peruKamuu

5. VIS KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJIEOTHI0B

3) riauKoreHa

4) dpochonunumon

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

2) peayniauKaiuu

3) nenatypanuu

4) cnipanuzanuu

7. BIIATOJAPS KOHBIOTALITMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenudeHue ymnciia XpoMOCOM BJIBOE

2) oOMeH reHeTndeckoil nHpopManen MeX,1y FTOMOJIOTHYHBIMU XPOMOCOMaMHU
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3) yMEHbIIICHHE YHCIIa XPOMOCOM BJIBOE

4) yBenMUYEHHUE YnCiIa raMeT

8. TIOJIMITEINITUAHBIE HEIMW CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOAALIMNXCA:

1) B MTO30J1€ ¥ MOJUPHUIIUPYIOTCS TAKIKE B IIUTO30J1C

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

3) Ha MeMOpaHe 3HI0IIIIa3MaTHYECKOT0 PETUKYIyMa, 3aTeM MOJU(PHUIIMPYIOTCS B arapare
I'onbmxu

4) B IMTO3011€, 3aTeM MOAU(DHUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. MTHTPOHBI BCTPEYHAIOTCS B TEHAX

1) TonpKO 2yKapuoT apxebakTepuil

2) syKapuoT U sy0aKTepuii

3) aybakTepuii u apxebakTepuit

4) apxebaKkTepHii U dyKapuoT

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

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacierieHueM BEIIEeCTB

4) UCTI0IB30BAHUEM SHEPTHH

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

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xnoporiact

12. JOYEPHUE XPOMATUJIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMMU TTOCIJIE

1) cnapuBaHHS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMaMHU

3) pa3zeneHus COeAUHSIONIENH UX LIEHTPOMEPHI

4) BbICTpauBaHUsI XPOMOCOM B 9KBAaTOPHAIBHOM MIIOCKOCTH KIETKU

13. TEHETUYECKUH KOJT — OTO:

1) HabOp KJICTOYHBIX TCHOB

2) HYKJICOTHTHASI TIOCJICI0BATEILHOCTh I'eHA

3) reHeTHyecKast YKCIPECCHSI

4) cucteMa 3arucH TeHETUIEeCKO HH(OopMaIuu

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

1) sape

2) MUTOXOHIPHUSIX

3) muTomIazMe

4) anmapare I'onbxu

15. KAKHME 13 [NEPEYNCJIEHHBIX HUXKE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHBI

1) nu30coMbl

2) XJIOPOILTACTBI

3) sAphIIIKU

4) anmapar I'osbpxu
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Ne 3amanus 112|314 |5(6|718]9]10]11 )12 |13 ] 14| 15
OTBET 1121411134231 4|2 |3 ]|]4] 2] 3

B 3ananusax 16-25 BbIOepUTE HECKOJIBKO NMPABUIIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBUE
WX TI0CJIE€J0BATEIIBHOCTB!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJTAHE ITOCJIEAOBATEJIbBHOCTD
STAIIOB BO3JENMCTBUS YUEJIOBEKA HA BUOCDEPY:

1) ycuneHue BIMSHUS HA TIPUPOJY C KOPEHHBIM MPpeoOpa30BaHUEM YaCTH SKOCUCTEM;

2) I3MEHEHHE KOCUCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE POCTa TPaB IyTEM UX BBDKUTAHUS U
T. I.;

3) r106aibHOE U3MEHEHUE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTPaHUYEHHOW MHTEHCU(PUKAIIUEH X031CTBa;

4) CBEpXHMHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro U3MEHEHHUS SKOCUCTEM B IEPUOJ CTAHOBIICHUS
YeJI0BEUeCTBA;

5) BO3ACHCTBHE JTIO/ICH Ha Orochepy JIUIIb KaK OOBIYHBIX OMOJIOTUYECKUX BHJIOB.

17. BBIGEPUTE ITPOLIECCBI, ITPOTEKAIOIIHME B ITPO®A3E ITEPBOI'O JIEJIEHUA
MEHO3A

1) oOMeH yyacTKaMu XpOMOCOM

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

3) neneHue LEHTPOMEP XPOMOCOM

4) popmupoBaHHe BepeTeHa JI€ICHUS

5) BBICTpauBaHHE XPOMOCOM I10 3KBATOPY KJIETKU

18. KAKHUE IMTPOLECCBHI [TPOUCXOAT B KJIETKE B ITEPUOJ] UHTEP®A3bBI?

1) ciupanu3zanust XxpoMocoM

2) penymnukanus Mosekyn JJHK

3) pacTBOpeHuUe s11epHOI 00010UKH

4) cuHTE3 OCJIKOB B IIUTOIIA3ME

5) cunre3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YIJIEPOJIA B BUOC®EPE MOI'YT OCYIHECTBJIATHCA
CJIEAYIOUIUM ITYTEM:

1) yriexucblii ra3 BeIACISETCS B aTMOC(EpY B mporecce GOTOCHHTE3a B THEBHOE BpeMsI, a B
HOYHOE BPEMS €ro 4acTh MOTJIONAEeTCsl PACTCHUSIMU U3 CPEJIbI;

2) yIIeKHUCIIbIN Ta3 MOTJIomaeTcs u3 artMocdepsl B mporiecce PoToCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMS €T0 YacTh BBIJCNSACTCS PACTEHUSIMU B CPEAY;

3) yruiekucIblii ra3 aTMocdepsl morjomaeTcs B npoiecce GOTOCHHTE3a C 00pa30BaHUEM
OpPraHUYECKHX BEIECTB, a C THOENbI0 PACTEHUH U )KUBOTHBIX MPOUCXOAUT OKHCIICHHUE
OpPTraHWYECKUX BEIIECTB C BBIZACICHHEM YTIIEKHUCIIOTO Ta3a;

4) yriekuciblii ra3 aTMocQepsl IOMIIOMAEeTCs B IIpoliecce GOTOCUHTE3A, a TP JbIXaHUH
BbIIETISIETCS] B aTMOCdEDY;

5) yraekucinslii ra3 armocepsl MoraouaeTcs B npouecce (GOTOCHUHTE3A, a IPU CXKUTAHUN
OpPraHWYeCKHX BEIIECTB BHIIENIIETCS B aTMochepy.

20. YKAXUTE INTOCIEAOBATEJIBHOCTbD ®A3 OIVIOAOTBOPEHNM .



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ y‘—[PE)Iﬁ(HEHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucem 57

1) cusiHUe raMeT, WM CHHTaMUK

2) IMCTAHTHOE B3aMMOJICHCTBHUC M COMKCHUE TaMET

3) KOHTaKTHOE B3aMMOJICICTBHE raMeT U aKTUBALIUS AULIEKIICTKU

21. YCTAHOBUTE IIOCJIEJOBATEJIBHOCTh CTAIMN MHAUBUIY AJTBHOI'O
PA3BUTH A YEJIOBEKA, HAYUNHAS OT 3UI'OTHI.

1) bopMupoBaHHe YETHIPEXKAMEPHOTO CEep/lia

2) oOpazoBaHue 06J1aCTOMEPOB

3) bopMupOBaHUE HEPBHON CUCTEMBI

4) popMHUpOBaHHE ME30ICPMBI

5) oOpa3oBaHue IBYXCIOWHOTO 3apOIbIIIa

22. BRIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI

1) oOecnieurBaeT NOCTYIUIEHUE B KIIETKY MOHOB U MEJIKUX MOJEKYJ

2) obecrieunBaeT nepeBUKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LUTOIIA3MY OT OKpPY>KarOIIel CpeJibl

4) ydacTBYyeT B MOTJIOIIEHUY BEIIECTB KIETKOM

5) mpumaeT KJIETKe )KeCTKY0 hopMy

6) ciy>xut matpuuei 1ia cuateza ”PHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1JIA OTTMCAHUA
TPAHCKPUIILINN Y DYKAPUOT

1) obpazoBaHue MOJUHYKICOTHIHON TIEMTH

2) coeuHSI0TCA HYKJICOTH/IbI, COAepKAIIUe Ae30KCUPUO03y

3) matpunei ciyxut mosekyna JJHK

4) IpOUCXOUT B siIpe

5) ynBoenune monekynsl JJHK

24. YCTAHOBUTE IMTOCJIIEAOBATEJIBHOCTB ITPOHECCOB 5MBPUOHAJIBHOI'O
PA3BUTHU A TO3BOHOYHBIX )KUBOTHbBIX:

1) 3akiyiajKa 3a4aTOYHBIX OPTaHOB 3aPObIIIA

2) HamnpaBJIeHHbIE TIEPEMEIECHUSI KIETOK U uX JuddepeHnpoBKa

3) pa3BUTHE HEPBHOM MIACTUHKU

4) cnusHUE SIMIEKIIETKH U CTIEpMaTO30Hu1a U 00pa30BaHUE 3UTOTHI

5) bopMupOBaHHE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apO/IbIia

25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YUEJIOBEKA 11O BPEMEHU
CVIIECTBOBAHU S, HAUMHAS C CAMOM IPEBHE ®OPMBI:

1) Yenoek ymenslit

2) KpomaHBOHIIBI

3) Heannepranblisl

4) YenoBek npsIMOXOASAIINI

5) ABcTpanonurek

IJTaJI0HbI OTBETOB

Ne
3aIaHus

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141245 (345|231 2543113425 (4523151432

B 3aganusix 26-30 pemure 3aga4uu:
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3ananue 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJeT y pacTeHUM ropoxa,
MOJTYYEHHBIX OT CaMOOIIBUICHUS TOMO3UTOTHBIX POJAUTEIBCKUX (POPM C KPACHBIMH H C OCIBIMU
[[BETKAMH, a TAK)KE OT UX CKPEIIUBaHUs MEX1y co00i.0

Pemenne. OGe poautensckue (HOpMbI TOMO3HTOTHBI, TTOTOMY 3alHCh CKPEIIUBAaHUHA Oyaer
o (14% 011 (578

— oT camoonbutieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT epeKpecTHOro onbuieHus: P: AA X aa.

I'omo3urotHbeie (GOpPMBI JAFOT €AMHCTBEHHBIM THII TaMET, U MO3TOMY INPHU UX CIUSHUH Oyner
MOJTy4YeH eTMHCTBEHHBIN Tui moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIC PACTEHHUS IAIOT TOJBKO (DOPMBI C KPAcCHBIMHU
1BeTkaMu. 2. Bce moToMku pacteHuit ¢ 6enpIiMH LIBETKaMH OyayT OeOIBEeTKOBBIMU (OHH BCETa
roMo3uroTHsl). 3. Bce pacTeHuss OT CKpEIIMBaHUS KpPACHOIBETKOBBIX TOMO3HTOTHBIX C
OENOIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMHHAHTHBIN (PEHOTHI), HO T€T€PO3UTOTHBIMU
110 TEHOTHITY.

3aganmne 27. 3amaya Ne 2. Ha pebGenka c | rpynmoli KpoBH B poaJOME TPETCHIYIOT JBE
POIUTENBCKUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoi kposu;

— 2 mapa: martb co 11, oren ¢ III rpynmnoit kpoBu.

Kakoii nape npuHaaiaexxut peOeHok?

Pemenne. PeGenok ¢ I rp. kxpoBu mo renotuny — [°I°. Takoe coderanue amieneil BO3MOXKHO
TOJIBKO B CJIy4ae, €ClId raMeThl U OTLa, U MaTtepu OyayT coaepxarh amienu I°. CinenoBarenbHo,
3Ta KOMOMHALUS TEHOB MOIJIa OCYIIECTBUTHCS TOJBKO IPH 3a4aTHH peOeHKa B cilydyae BTOPOH
napbl, KOrJa MaTh U OTELl T€TEPO3UTOTHI. 3aIUIIIEM CXEMY CKPEILNBAHNUS:

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

OueBHIHO, UTO TEpBasi CyNpyKecKas Mapa NpeTeHI0BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. y
Hee MOryT ObITh eTH ToabKo co Il u III rpynnamu kpoBu:

P:I°1° @ x A IBJ; F1: 50% IA I° u 50%IB I° (y neteii IT u 11T rp. KpoBu COOTB.).

OrtBer. PebeHOK pUHAIEKUT BTOPOIl ape Cynpyros.

3ananme 28. 3agaya Ne 3. Ompenenurte cpeJHHI pa3Mep JHCTOYKOB y OeJoro Kiesepa,
MOJIyUEHHOT0 OT CKpPEIIMBAaHUSA TE€TOPO3UTOTHBIX pacTeHuid ¢ nucroukamu 10 u 7 MM
COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTUIBI U 3aIIUCHIBAEM CKpEIIMBaHUE:

P: V bav x V by v; onpenenstem ramersr: G2: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nonyuaem
notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [lonydyeHo 4 tuna (EeHOTHIIOB U T'€HOTHUIIOB B PABHBIX COOTHOMICHMAX. M3 HUX i
NepBoro OyJeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHHI pa3Mep JIMCTOUYKOB 18 MM).

3ananue 29. 3agaua Ne 4. [Ipoananu3upyiiTe XapakTep Mepeaavyd PereCCUBHOTO, YaCTHYHO
CIIETIJICHHOTO C MOJIOM, HACJIEJICTBEHHOT0 3a00JIeBaHUs OT MaTepH K IOTOMKaM.

Pemenne. P:9X aX a IX AY A 6ompna F1: X AX a d XaY AF2:9X AX a; X aXa;d X
AY A ; X aY A 6oibHa

OrtBert. bonesns nepepaercs oT MaTepu yepes JeTeil U MPOsIBISIETCS TOJIBKO Y BHYUEK.

3aganue 30. 13 snemeHTOB coobiiecTBa (MOJEBKA, 3€pHO 3JIaKOB, (DUIIMH, XOPEK) COCTaBbTE
IUILEBYIO IIeNb U HAa OCHOBaHMM IpaBWJIa SKOJIOTMYECKOH MUPaMUABI ONpPENENIUTe, CKOJIBKO
HY>KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJUH (UIMH Maccoi 2,5 K.
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OTtBerT:
3epHO 371aKOB MEIIIB-TONEBKa Xopek OunuH
2500 kr 250 xr 25 kr 2,5 kr

B uToroBoii paboTe mpencTaBiieHbl 3aJaHUs, OTHOCAILINECS K TPEM YPOBHIM CIOXKHOCTH:
“HU3KUK”, “‘cpenHui”’, “BBICOKMI~. B 3aBUCMMOCTHM OT THIIa W TPYAHOCTH 3aJlaHUSI €ro
BBITOJIHEHHE OLIEHUBACTCS PAa3HBIM YHCIOM OaJlIoB. BhInmomHeHHe KaXa0ro 3aaHust ‘“HU3KOro”
YPOBHsI CJIO)KHOCTH OIICHHBaeTcss 1 OammoMm. 3a BBINIOJIHEHHE 3aJaHHKM “‘CpeHEro” YpOBHS
CJIOKHOCTHU B 3aBUCHMOCTH OT MOJIHOTHI U TIPaBUIILHOCTH OTBETA MPUCBAUBAETCs J10 2 6aIOB.

K 3amanuto “BbICOKOT0” ypOBHS CIOXKHOCTU OTHOCHUTCSI pEIICHUE CUTYallMOHHBIX 3a/1a4. 3a
BBITMIOJTHEHHE 3aJJaHHUI “BBICOKOTO” YPOBHS B 3aBUCHMOCTH OT MOJHOTHI ¥ IPABUILHOCTH OTBETA
IprcBanBaeTcs 10 3-X OaljioB.

3ananus “HU3KOro” M ‘“‘CpegHEro” ypOBHEW CII0)KHOCTU IPOBEPSIIOTCS aBTOMATUYECKH.
OTBeThI HA 33J]aHUA “BBICOKOT0” YPOBHSI IPOBEPSIOTCS B PYYHOM PEKUME.

Pacrnipenenenue 3a1anuii Mo ypoBHSIM CIIOKHOCTH MPEACTABICHO B CIENYIOIIEH Tabule:

YposeHb bamn IIpouenTHoe Tun Bonpocos
CJI0KHOCTH cojiep:KaHue
3alaHuA 3aaHui
Huzknii 1 50% - 3a]IaHUs C BBIDOPOM OJTHOTO MPABUIILHOTO
OTBeETa
Cpenuuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;

- BOIIPOCHI HA YIIOPAIOYMBAHUE UITU
YCTaHOBJICHUE MPABWIBHON
I10CJIEI0OBATEIbHOCTH

Beicokuit 3 17% - 3a/1a4M, IPEAYCMaTPUBAIOIINE PA3BEPHYTHIN
OTBET

Kpurepun onieHnBaHus1 UTOrOBOM MUCbMEHHOM pabOTHI:

Ouenka IIpoueHT BHINOTHEHHUS
“OTIM4HO” 85-100%
“xopomio” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HEeyJOBJIETBOPUTEIBHO™ MmeHee 49%
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5.YCJIOBUSA PEAJIM3ALUU TPOI'PAMMBI IMCHUITJIMHBI

5.1. Jlnst peanu3anuu MporpaMMbl y4eOHON AUCIMILTUHBI JOJKHBI OBITh MPEIyCMOTPEHBI
CJIeIyIOIINE CIEIUAIbHbBIC TOMEIICHHUS:

Kabuner «buonorum», oCHaIIEHHBIH 00OpydOBaHHEM: MeOenb, TOCKa, MEN, HArJISTHBIC
nmocoOust (KOMILJIEKTBI YYEOHBIX TaOJHIl, IJIAKaTOB), TEXHUYECKHUMH CPEIACTBAMU OOYUCHHS:
KOMITBIOTEP C YCTPOHCTBAMM BOCHPOHM3BEACHHUS 3BYKa, NMPHUHTEP, MYJIbTUMENUA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep i Mpe3eHTAIHA.

JlaGopatopus, OCHalIeHHas OOOPYIOBAaHUEM MJisi TPOBEACHHS 3aHATHI: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH sl TPOOUPOK, MUHIETHI,
IIECOK, CTYNKH C MECTHKAMH, IMPEIMETHbIE U IOKPOBHBIC CTEKJIA, CTEKJISHHBIC MAJIOYKH,
npenapoBajibHble Wb, (UIbTpOBaNbHAasA Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBop xsopuzaa Hatpus, 3%-HbII pacTBOp MEPOKCHJA BOJOPOJA, pacTBOp Hojaa B HOIUCTOM
KaJluy, TIUIEepUH, KIyOHU KapTodens, JUCT 3J0JeH KaHAICKOM, MIo pSIOUHBI 0OBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHU)

6. UndopmannonHoe odecneyeHue peajsu3aniu NporpaMmbl
Jis peanuzauuy mporpaMMbl  OMOIMOTEUHBIH (HOHI 0O0pa30BaTENbHONW OpraHU3alUH
YKOMIUICKTOBAH IICHYATHBIMHU 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 (yrayOJeHHBIH ypOBEHB): y4EOHHK IS CPEIHEro OOIIero

obpaszosanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Aperuna. — 2-e 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 (yrmyOsieHHBIH ypOBEHbB): y4EOHUK 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: anekrpoHHbIi // OOpa3oBaTenbHas ImiaTgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. Oo0yxoB, /. K. bBuomorus: KJIETKM W TKaHW: y4eOHOe mocoOue Ui CpeIHero

npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e u3n.,
nepepad. u gomn. — MockBa: WsnatensctBo HOpaiit, 2022. — 358 c. —
(ITpoceccuonansnoe obpasoBanue). — ISBN  978-5-534-07499-4. —  Tekcr:
anekTpoHHBI  //  OOpasoBarenbHas 1iatdopma  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. lonoiHUTEIbHbIE HCTOYHUKH

1. Teiinop . buonorus: B 3 1. T. 1 / 1. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ;
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. — Mocksa: U3garensctBo 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. bmunos, JI. H. Dkonorus: yueOHOe mocoOue Juisi CpeaHero mpodecCHOHATLHOTO
obpazoBanus / JI. H. baunos, B. B. ITomskoa, A. B. Cemenua ; moa oOmieit penakmuei
JI. H. biiunoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. @. IlpowmbinuienHas 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 cnenualbHOCTEN TEXHUUECKOTO U €CTECTBEHHO-HAy4YHOT O
npoduiieil: y4eOHMK ISl CTYH. YyupexlaeHuil cpen. mpod. obpazoanus / B. M.
Kouncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pen. B. M. Korcrantunosa. — M. :
Wznatenbckuii neHTp «Axagemusi», 2016/ — 336 c.



https://urait.ru/bcode/489661
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