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1.0BIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI TUCITATLIMHBI

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
CIELMAIBHOCTH 10 cnenuanbHocTH 38.02.01 Dxonomurka u oOyxezanmepckuii yuem (no
ompacnam).

PabGouas mporpamma AMCHUIUIMHBI pa3padorana B coorBercTBUU ¢ DPI'OC cpemnero
obmero obpazoBanusi ¢ yuyetom ®I'OC CIIO mo cnenumansHocta 38.02.01 Jxonomuka u
oyxzanmepckuii yuem (no ompaciam).

Jucnuninna HanpasieHa Ha opmupoBanre OK no cnenuanbHOCTH:

Koo Haumenosanue komnemenyuu
KomMnemeHyuu
OK 01. BreiOupath  cmocoObl  pemieHus  3a7ad  NPO(QECCHOHAIBHON  JIEATENbHOCTH
IMPUMCHUTCJILHO K Pa3JIMYHbIM KOHTCKCTaM
OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpPEACTBA IOWCKA, AaHalIM3a M HHTEPIpPETALHU

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

OK 04, D heKTUBHO B3aUMOIECHCTBOBATh U PabOTaTh B KOJUICKTHBE U KOMAH/IE

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpellbl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUA 00 U3MCHCHHHM  KJIHMMarta, MIPUHIHAIILI 6€pe)KIII/IBOI‘O IMpOU3BOJACTBA,
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 NMPHHSTHS PENICHWA B OTHOIICHUHU
00BEKTOB )KMBOW MPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOCHUSI, MHOTOOOpa3Hsl B OCOOEHHOCTEH KUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHHW3aIlid, 3aKOHOMEPHOCTEH MPOTEKaHHsI OMOJIOTMYECKUX 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 W AHTPONOTCHHBIX  HM3MCHCHHIA,
WHTEPIPETUPOBATH PE3YIbTAaThl HAOTIOACHUIH,

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

4) pa3BUTh YMEHHS WCIOJB30BaTh WHPOPMAIUIO OHOJOTHYECKOTO XapakTepa U3
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 TOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUW OMOJOTUYECKOW HAyKd U
TEXHOJIOTHI B MPAKTHUYECKOH JEATEIbHOCTH YEJIOBEKAa, Pa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyemblie pe3yJbTAaThbl OCBOEHHUsI 001Ie00Pa30BATENbHOI JUCHUILUINHBI B
coorBercTBMU ¢ PI'OC COO
O0mue (TMYHOCTHBIE M MeTaNpeAMeTHbIE) pe3yJbTaThl 00y4YeHMs :

B yacTu Tpy10BOr0 BOCIIMTAHUS:

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

- TOTOBHOCTh K AKTHUBHOHM JESATEIbHOCTH TEXHOJIOI'MYECKOM M COLMAJIbHOM HAIpPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHMLMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKyIO
NeSITebHOCTD;

- HHTEPEC K Pa3InYHbIM chepaM npodecCuOHaTbHOMN 1eATeIbHOCTH,

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUSAMM:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOATEJIbHO (OpMyIMpoBaTh U aKTyalM3HpoBaTh NpoOjieMy, paccMaTpuBaTh ee
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 ITPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHHSIX;

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

- pa3BUBaTh KPEATUBHOE MBIIIUICHHUE MTPH PEIICHUN )KU3HEHHBIX MTPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE NCHCTBUS:

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

- BBISIBJIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 33/1a4y, BBIJBUTATh TUTIOTE3Y €€
peLIeHHs], HaXOAUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP)KJIEHHM, 3a1aBaTh apaMeTpsbl
U KPUTEPUH PEIICHUS;

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

- YMETh NIEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH XKU3HEIEATEIbHOCTH;
- 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 HAYYHOT0 MO3HAHMSA:

- 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 UYUTATENbCKON KYJIbTYyphl KaK CpEeACTBa B3aUMOACHUCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

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

OBJiaieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMH:

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 TEKCTHl B PAa3IMYHBIX (hopMaTax C y4eToM Ha3HaYeHHs WHPOPMAIHUU M IIEIEBON
ayJMUTOPUH, BBIOMpAst ONTUMAIBHYIO (POPMY MpEICTaBICHUS U BU3YyallU3alluy;
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- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(GOpPMAaIlMU, €€ COOTBETCTBHE IMPAaBOBHIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- WCIIOJIb30BaTh Cpe/cTBa MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B PELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Jlad C COONIOJCHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PEeCypcocOepeKeHusl, MPABOBBIX M ITHUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUS U 3alIUTHI HH(POpMauu, HHHOPMAITMOHHON OE30MMaCHOCTH
JUYHOCTH

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOTPEIETICHUIO;

-OBJIa/ICHHE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIMAILHOM IESTETHbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JeHCTBHAMM:

0) coBMeCTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIL30BATh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUIYAIbHON PaOOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM ACSITEIHHOCTU, OPTAHU30BLIBATH U KOOPJIMHUPOBATH JIEHCTBUS
0 €€ JOCTHKEHUIO: COCTABJIATh IUJIaH ACHCTBUN, pacupenessiTb pOJM C YYETOM MHEHUU
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

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

- OCYUIECTBJIATH MMO3UTUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYalUSIX, 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 U MPABO APYTHUX JIFO/ICH Ha OMIHMOKH;

- 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 MPUPOAHOM M COIMAIBHOW CpEeJllbl, OCO3HAHHE
I100aTbHOTO XapaKkTepa IKOIOTUYECKUX MPOOIeM;

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

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE TPOTHO3UPOBATh HEOIArONPHUATHBIE KOJOTHUYECKHE MOCIEACTBHS MPEANPUHUMACMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPEHHE OIbITA IESITENIBHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIJICHUE HABbIKAMH YYEOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIbHON e TEIbHOCTH

JAucuunimHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHHs :

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

- cOPMHPOBAHHOCTH ~ yYMEHHUS  pPAacCKpbIBaTh  COAEpP)KaHHE  OCHOBOIOJAraroIIuX
OMOJIOTHYECKMX TEPMHUHOB W TIOHSATUH: JKU3Hb, KIJIETKA, TKaHb, OpraH, OpraHW3M, BUJ,
MOMYJISALINSI, YKOCUCTEMa, OMOIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHne
HHEPIuun), roMeocras (camoperynsuus), OMocuHTe3 Oenka, CTPYKTYpHash OpraHu3allusl >KHUBBIX
CHCTEM, TMCKPETHOCTB, caMOoperyJIsIIHs, CaMOBOCIIPOM3BEICHHE (penpoyKims),
HACJIE/ICTBEHHOCTh, HW3MEHYMBOCTb, DJHEPro3aBHCHUMOCTb, pOCT M pa3BUTHE, YPOBHEBas
OpraHu3aIus;
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- chOPMUPOBAHHOCTb  YMEHHUS  PACKPBIBaTh  COJCP)KaHHE  OCHOBOIIOJIATAOIIUX
OMOJIOTMYECKUX TEOPHH M TUIOTE3: KICTOYHOU, XPOMOCOMHOM, MyTaIlMOHHOM, 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.
Bapa), rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM;

- MpuoOpeTeHne OIbITa IMPUMEHEHHS OCHOBHBIX METOJIOB HAyYHOTO IIO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHu3aIMy ¥ IPOBEACHHS OMOJOTUYECKOT0 SKCIIEPUMEHTA, BBIIBHYKCHUS THIIOTE3, BBIBICHUS
3aBUCHUMOCTH MEXIY HCCICIYEeMBbIMU BEIMYMHAMH, OOBSCHEHHS MOJNYYEHHBIX PE3YNIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHI, TEOPHIl U 3aKOHOB;

- c(OPMUPOBAHHOCTh YMEHHUSI BBIICTATH CYIICCTBCHHBIC NPHU3HAKU BHUPYCOB, KIIETOK
MPOKAPUOT H  JYKAPHOT; OJHOKIETOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHUJIOB,
OMOTeOIIEHO30B U 3KOCHCTEM; OCOOSHHOCTH IIPOIIECCOB OOMEHA BEIISCTB W IpEBpaIlCHUs
SHEPTrUM B KJETKE, (OTOCHUHTE3a, IJIACTUYECKOTO M SHEPreTUUECKOro OOMeHa, XEMOCHHTE3a,
MUTO3a, Mei03a, OIIOJOTBOPEHHUS, PA3BUTUA M PA3MHOXKCHHS, WHAMBHIYabHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI  3a  CYIIECTBOBAaHWE, E€CTECTBEHHOro  0TOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHUCTEM, AHTPONOTECHHBIX HW3MEHEHHH B HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIIECTB U MIPEBpaIllCHUE SHEPTUU B Onocdepe;

- chOPMUPOBAHHOCTh ~ yYMEHHS  peliarh  OHWOJIOTMYECKHE  3a/Jayd,  COCTaBISTh
TCHOTHUITUYECKUE CXEMBl CKPCIIMBAaHUS I Pa3HBIX THUIIOB HACIICJOBAHHUS IPU3HAKOB Y
OpPraHU3MOB, COCTAaBJISATh CXEMBbI IMEPEHOCA BEIISCTB U PHEPTUU B dKOCHCTeMax (IIENH MMUTAHMUS,
MUIIEBbIE CETH) ;

- c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH OICHHBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBod WH(MOpPMANHMK, HAYyYHO-TIONMYJSPHBIE MaTepHalbl); WHTEPIPETHPOBATH ITHUSCKUC
ACTIEKThI COBPEMEHHBIX MCCIIEIOBAaHUIN B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTUH; pacCCMAaTPUBATh
r100aMbHBIE DKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- c(OpPMUPOBAHHOCTh YMEHUH CO3/1aBaThb COOCTBEHHBIC IMHCHMCHHBIE W  YCTHBIC
COOOIIIEHUSI HA OCHOBE OMOJIOTHYECKON WMH(OpPMAIMU U3 HECKOJBKHUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN anmnapar OMOJIOTHH;

- MPUOOpEeTEeHHEe OMbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMS,
UCTIOJIb3YEMBIX B OMOJIOTHU: HAOIIOJICHUS U OIHMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBIICHUI;
OpTaHHU3aIMH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXJy HCCIICTyeMBIMH BEIUYHMHAMH, OOBSICHCHHS TOJYYCHHBIX PE3yJbTaTOB M
(GbopMyITHUpPOBaHUS BEIBOJIOB C HCIOIH30BAaHUEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;

- cOPMUPOBAHHOCTh YMEHHUS TPUMCHATH TOJNydeHHBIC 3HAHWUA JUIS 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  o0Opa3za »KW3HH, HOPM TPAMOTHOTO TIOBEICHHS B OKpYXKaromen
MPUPOIHON cpelie; MOHMMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHIKEHUH COBPEMEHHOMN
OuosIoruH ¥ OMOTEXHOJIOTHH ISl palliOHATBLHOTO MPUPO/IONIOIH30BAHUS.



PIYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
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«POCCUVCKHUV TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

CMK
PIYTUC

Auem 7

2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM TUCIUTILINHBI

2.1. O0beM QUCHUIIMHBI ¥ BUAbI Y4eOHOI padoThl

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
MPaKTUYECKHE 3aHATHS 16
B T.4. IPO(ECCHOHATTLHO-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:xkanue yueOHOro MaTtepuasa (0CHOBHOE M MPodeccHoHAIbLHO-
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
JKU3HHU

CoBpeMeHHbIE OTpacau OUONIOrnuecKux 3HaHuil. CBs3b OMOJIOTUU C IPYTUMH HayKaMu:
ouoxumusi, Onodusuka, OnoHuka, renoreorpadus u ap. Poias u mecto Guonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU 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 teopus (T. IlIBann, M. lIneiinen, P. Bupxo). OCHOBHbIE MONTOXKEHHS
COBPEMEHHOM KJIETOYHOM TeOpUH. THUIBI KIIETOYHOW OpPraHU3alUu: IPOKAPHUOTUYECKUN U
syKapuoTHuecKnid. OHOKJIETOYHBIE U MHOTOKJIETOUHBIE Opranu3Mel. CTpoeHne
npokapuoTuyeckoi kietku. CTpoeHune sykapuornyeckon kinetku. Heknerounslie opmbl
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, TPUObI) 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 3a0oaeBannsi. OOmme TPUHITUIBI HCTIOTb30BAHMS




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. CTpyKTypHO- OcCHOBHOe co/Iep:KaHue OK-01
(pyHKUMOHAJIBbHBIE Teopernueckoe o0yueHue: 0,5 OK -02
dakTopsI XpomocomHas Teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
HACJIeACTBEHHOCTH TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUIHBINA U IUIIIIOUHBIA HAOOD.

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 onpeeeHUe NOCIeA0BaTENbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B

HOPME U B Clly4ae U3MEHEHUs nocaenoBarenbHocTy HykineotuoB JJHK. KonrponsHas

pabota «MoeKyISIpHBIi YPOBEHb OPraHU3AINH KUBOT0)
Tema 1.4. OcHoBHOE coaepKaHue OK -02
OO0MeH BelecTB U TeopeTnueckoe o0yueHue: 0,5
NpeBpalleHne JHEPTruM B [TonsTue MeTabonu3M. ACCUMIIIALIUS U JUCCUMMIIALIUS — JIBE CTOPOHBI MeTa0oIu3Ma.
KJIeTKe Tunsl oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIN, a3pOOHBINA U aHA3POOHBIH.

[Tnactnyeckuit oOMeH. DoTocuHTE3. XEMOCHHTES
Tema 1.5. 7JKuzHeHHBbIH OcHoBHoOe coiep:kaHue OK - 02
HHKJ KJIeTKH. MuTO03. Teopernuyeckoe o0yuenne: 1 OK - 04
Meiio3 Kiterounslii UK, €ro nepuoasl. MUTO3, €ro CTaiuu U MPOUCXOIAIINE POLECCHI.

buonornyeckoe 3HaueHre muto3a. Meio3 u ero craauu. [loBenenrue XxpoMocoM B MENO3€E.

Kpoccunrosep. buonornuecknii cmbica Meno3a
Paszpen 2. CtpoeHue v GyHKIMH OPraHu3mMa 6
Tema 2.1. Ctpoenue OcHoBHOE conep:kaHue OK - 02
opraHusma Teopernueckoe o0yueHune: 0,5 OK -04

MHOroKJIeTOYHbIE OpraHu3MBbl. BzaumocBs3b OpraHoB U CUCTCMbI OPraHOB B
MHOT'OKJICTOYHOM OpraHu3MeE. T'omeocras opraHu3Ma M €ro noJACpKaHrue B IPOHecce
KHU3HCOCATCIIbHOCTH




®EIEPAJIbBHOE TOCYJAPCTBEHHOE BIO[IPKETHOE OBPA30OBATEJIBHOE CMK
_ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUICA»
Aucm 10

Tema 2.2. OcHoBHOe coep:kaHue OK -02
®opMbI pa3MHOKEHHS Teopernyeckoe odydeHue: 05
OpPraHU3MoOB ®opmbl pa3MHOXKEHHS OpraHn3MoB. becronoe 1 nmoioBoe pazMHokeHue. Buapl Oecronoro

pa3muoxenus. [lonoBoe pazmMHoxenue. 'amerorenes y xkuBoTHBIX. CriepMaTorenes u

ooreHe3. CTpoeHHe NMoJIOBbIX KJIeTOK. OII0J0TBOPEHHE
Tema 2.3. OCHOBHOe co/Iep:KaHue OK -02
OHTOreHe3 pacTeHui, TeopeTnueckoe o0yueHue: 0,5 OK - 04
JKHBOTHBIX H YeJIOBeKa WuauBrayabHOE Pa3BUTHE OPTaHU3MOB. DMOPHUOTEHE3 U €r0 CTaIHH.

[TocTamOpronanbHbIil neproa. CTagun TOCTIMOPHOHATIBHOTO PA3BUTHS Y )KUBOTHBIX U

yenoBeka. [Ipsmoe n Henpsimoe pa3zButue. buonorndyeckoe crapenue u cMepth. OHTOreHE3

pacTeHuit
Tema 2.4. OcHoBHoOe coep:kaHue OK - 02
3aKkoHOMepHOCTH Teopernueckoe o0yueHue: 0,5 OK - 04
HacJIeJ0BaHUA OcCHOBHBIE TIOHSTHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMmeT. 3akonsl . Mennens

(MOHOrMOpHIHOE U MOJUTHOPUAHOE CKpeluBaHue). BzaumoaelcTBie reHoB

IIpakTHyecKue 3aHATHA: 1

IT 3. Pemenue 3agay Ha onpeieneHne BepoITHOCTH BO3HUKHOBEHHSI HACJI€CTBEHHBIX

MPU3HAKOB TIPU MOHO-, JTU-, TIOJIUTHOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,

COCTaBJIEHHE FeHOTUIIMYECKUX CXEM CKpEIMBaHUs
Tema 2.5. CueniieHHoe OcHoBHoOe coiep:kaHue OK-01
Hacje10BaHue Npu3HaKkoB | Teoperuueckoe o0yyeHue: 0,5 OK -02

3akonsl T. Moprana. CuernieHHOe Hacjiel0BaHHEe T€HOB, HapyILIeHHE CLeTIIICHHS.

HacnenoBanue mpu3HaKOB, CIEIUIEHHBIX C TIOJIOM

TIpaKkTHYeCKHe 3aHSATHS: 1

IT 4. Pemrenue 3a1a4 Ha onpeeieHue BEpOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX

NPU3HAKOB MPH CLETUIEHHOM HaclleI0BaHUU, COCTABICHHE TeHOTUITNYECKUX CXEM

CKpEIBaHHS
Tema 2.6. OcHoBHOE conep:kaHue OK-01
3aKOHOMEpPHOCTH Teopernueckoe o0yueHue: 0,5 OK-02
U3MEHYHUBOCTH M3MeHUYnBOCTh NPU3HAKOB. BHJIbI N3MEHUYHMBOCTH: HACIEACTBEHHAsI U HEHACIIEICTBEHHASI. OK-04

10




PryTHUC
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3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuios).
MyranuonHas Teopus U3MEHYUBOCTU. BUbl MyTanuii 1 IpUYUHBI KX BOSHUKHOBEHHUS.
Kapuotumn yenoseka. HacnencrBennslie 3a00neBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE
0one3nu yenoBeka. bone3Hu ¢ HacneACTBEHHON NPeApacnooKeHHOCThIO. 3HAUeHHE
MEAUIIMHCKOW TeHETUKH B MPEIOTBPAIICHUH H JICYCHUU TeHETUICCKUX 3a00JIeBaHUI
YeloBeKa

HpaKaneCRue 3aHATHUA:

[T 5.Pemenue 3a1a4 Ha onpeiesieHne THIa MyTallUK [IPH Mepeiaye HaCcIeICTBEHHBIX
MPU3HAKOB, COCTABJIICHUE TCHOTUITMYECKHUX CXeM CKpemmuBanus. KonTponbHas padora
“CtpoeHue U GyHKIMH OpraHu3mMa’

Paznen 3. Teopusi 3Bos1ounu

Tema 3.1. UcTopus OcHOBHOe coJep:KaHue OK - 02
IBOJIIOLIHOHHOI0 YYCHHSI. Teopernueckoe o0yueHune: OK-04
Muxpo3Boaonus I[TepBrie sBomonmonnsie Kouuemnuu (K.b. Jlamapk, XK.JI. Broddon). DBomronronHas

teopust Y. lapsuna. CuHTeTHYECKAsk TEOPUS IBOJIOLUH U €€ OCHOBHBIE ITOJIOXKEHHUS.

MI/IKPOBBOJ'II—OHI/ISI. HOHy.]'I?IIII/IH KakK 3JICMCHTAapHaA €IMHUIIA DBOJJIOINH. I'eneTnueckne

OCHOBBI 3BOJIIOIIMU. DJIeMeHTapHbIe (PaKTOpbl 3BotOLMHU. EcTecTBeHHBIIH 0TOOp —

HarpaBiomui Gpakrop ’BoroNHHA. Bupoodpa3oBanue Kak pe3yinbTaT MHKPOIBOIIOIAN
Tema 3.2. OcHoBHoOe coiep:kaHue OK - 02
MakposBoaonus. Teopernueckoe o0yueHune: OK - 04
Bo3HukHOBeHHE H Makpossomtonus. @opmbl 1 ocCHOBHBIE HanpaBieHus MakposBoitonnu (A.H. CeBep1ios).
pasBuTHE KU3HM HA 3emute | [Iytu qoctmkeHus Ouonormdeckoro nporpecca. CoxpaHeHne OMOpa3HO0Opa3us Ha 3emiie.

I'mmioTe3sl n TCOPHUU BOSHUKHOBCHUA )KU3HU HaA 3emite. IlosBienne MEPBLBIX KICTOK U UX

sBororus. [IpokapuoTsl 1 sykaproThl. [IponcxoxieHre MHOTOKJIETOYHBIX OPTaHU3MOB.

BoO3HUKHOBEHNE OCHOBHBIX IIAPCTB AYKAPUOT
Tema 3.3. OcHoBHOE coep:kaHue OK - 02
IIponcxoxaenuneyenosexa | Teoperudeckoe o0yueHue: OK -04
— aHTpoONoreHe3 AHTpoIosiorus — Hayka o yesnoBeke. CucremMaTHueckoe mojioskeHue yenoneka. CXoCTBO U

OTJINYHS YEIO0BEKA C JKMBOTHBIMU. OCHOBHEIC CTaJUU aHTPONOTCHEC3a. 3BOJIIOI_II/I}I

11




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIrYTUC Aucm 12

COBPEMEHHOI0 YEJIOBEKA.
Yenoeueckue pacsl ¥ UX €IMHCTBO. Bpems U myTu pacceneHus 4eaoBeKa Mo IIaHeTe.
[Iprcrnoco0aeHHOCTh YeI0BEKA K Pa3HBIM YCIOBUSIM CPEJIbl

Pazpea 4. Ixo1orus

TeMma 4.1. DKoJIornuecKne
¢axTopbI M cpeabl KU3HA

OcHoBHOe coep:kaHue

TeopeTnueckoe odyueHue:

Cpenpl 00uTaHusE OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/TyIIIHAS, IOYBEHHAs,
BHYTpPHOpPraHU3MEHHas. DU3NKO-XUMHUECKUE OCOOCHHOCTH CPejl OOUTaHMSI OPTaHU3MOB.
[IpucnocoOnaeHunst OpraHu3MoB K KU3HU B pa3HbIX cpeaax. [loHsaTue 3xonornyeckoro
dakropa. Knaccuduxkarus sxonornyeckux (axropos. [Ipasmio munumyma FO. JIubuxa.
3akon TonepantHoctu B. lllendopna

OK-1
OK - 02
OK -07

Tema 4.2. [lonyasiuus,
€co00IIeCTBA, DKOCHCTEMbI

OcHoBHOE CoAcCpKaHue

TeopeTnueckoe odyueHue:

DKoJoruyeckasi XapakTeprUCTUKa BUJA U MOMYJISLUN. DKOJIOTHYECKasi HUILA BUA.
DKOJIOrHYecKre XapaKTepUCTUKU nonysiuu. CoolbIecTBa u 3KocucTeMsl. bruonenos u
ero cTpykrypa. CBsi3u MeXy opranusMamu B OnorieHosze. CTpyKTYpHbIE KOMIIOHEHTBI
DKOCHCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BEECTB U MOTOK
SHEpPruM B 3kocucreme. Tpoduyeckne ypoBHH

IlpakTHYeckHe 3aHATHIA:

IT 6. Tpoduueckue nenu u cetu. OCHOBHBIE TTOKA3aTeNIM YKOCUCTEMbI. bruomMacca u
MPOAYKIHSL. DKOIOTUYECKUE MHUPAMUIBI YHces, OnoMacchl U sHepruu. [IpaBuio mupaMusl
SHEPTUH.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEIIECTBA U
SHEPTHH B DKOCUCTEMAX C COCTaBJIEHUE TPODUUECKUX IIETIeH U MUpaMu]l OMOMAaCcChl U
SHEPTrUu

OK-01
OK -02
OK - 07

Tema 4.3. buocdepa -
rJ00aJbHAas
IKO0JIOrHYecKasi CHCTeMa

OcHOBHOE coiepxaHue

Teopernueckoe o0yueHune:

Buocdepa — xuBas ob6onouka 3emnu. Pa3surue npeacrasnenuit o buocdepe B Tpynax B.1.
Bepnanckoro. O6iactu 6nocdepsr u ee koMnoHEeHTHI. JKnBoe BemecTBo brocdepsl u ero

GyHKIHH.

OK-01
OK - 02
OK -07

12
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3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcodeHHOCTH OHOChEphl Kak MI00aTbHOM
sKocucTembl. [luHamMuyeckoe paBHoBecue B buochepe. KpyroBopoTsl BeiecTs u
OMOTeOXMMHUYECKUE IUKIBL. | 1006aIbHbIE KOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH

Tema 4.4. Bansinue OcCHOBHOe co/Iep:KaHue OK-01
aHTPONOreHHBIX (pakTOpOB | TeopeTnyeckoe o0yueHue: OK - 02
Ha Ouocdepy AHTpPOIIOT€HHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHns KaK BU aHTPOIIOTEHHOTO OK - 04

BO3/ICUCTBUS. AHTPOIIOTEHHBIE BO3/IeHCTBHS Ha atMocdepy. Bo3neiictBus Ha ruapocdepy. OK - 07

BoszneiictBus Ha mutocdepy. AHTponoreHHbIe BO3JCHCTBIS Ha OMOTHYECKHE COOOIIEeCTBa.

Yray6iieHHO U3y4aroTCst OTXO/IbI, CBSI3aHHBIE C ONPEICIICHHON

npodeccueit/crenuaaTbHOCThIO

IIpakTHyecKue 3aHATHS:

IT 7. ITpakTrueckoe 3ausiTue «OTXOBI TPOU3BOJICTBAY
Tema 4.5. Bansanune OcCHOBHOE CO/Iep:KaHue OK -02
COLAIBbHO- Teopernueckoe odyueHue: OK - 04
IKOJIOTHYECKHX (PAKTOPOB | 3710pOBbE U €ro cocTaBistonue. MakTophl, MOJOKHUTEITHHO H OTPHUIIATEIHHO BIUSIONINE HA OK - 07

Ha 3I0POBLE Y€/I0BECKA

opranusM uyesoseka. [IpoOiaema TeXHOreHHBIX BO3/IEHCTBUI Ha 3J0POBbE YEIIOBEKA
(371eKTpOMarHUTHBIE TOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys 1 T.11.).
AnanTanusi opraHu3Ma 4esoBeka K (pakTopaM okpykaromiei cpenbl. [IpuHIumsI
dbopmupoBaHus 30pOBbe cOeperaroiero nopeaeHus. Puzndeckas akTUBHOCTh U
310POBLC. brnoxnmmdeckie aclieKThl ParOHAaJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHsATHS 2!

JlaGopaTopHas paboTa Ha BHIOOP:

1.  Jlaboparopnas paboTa «YMCTBEeHHast pab0TOCIIOCOOHOCTHY
OgnazieHre MeTo1aMu OIpeIesIeHHs TOKa3aTeNleil YMCTBEHHOM paboTOCIIOCOOHOCTH,
00BsICHEHHUE MOTYYEHHBIX PE3YJIbTAaTOB U (HOPMYIHpPOBaHUE BHIBOAOB (TMCHbMEHHO) C
UCIIOJIb30BAaHUEM HAYUYHBIX MOHATUH, TEOPHI U 3aKOHOB

2.  JlaGoparopHas pabota «BnusHue abnotudeckux (akTopoB Ha 4eloBeKa (HU3KHE

U BBICOKHE TEMIIEPaTyphl)»

W3ydeHnne MexaHW3MOB aJIaliTAllii OpraHu3Ma 4eJ0BeKa K HU3KHM U BBICOKHM

13
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TEMIIepaTypaM 1 0OBbsICHEHHE TIOTYYEHHBIX PE3yIbTaTOB U (HOPMYIHMPOBAHKE BHIBOIOB
(MMCbMEHHO) € UCIOJIb30BAaHUEM HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaﬂﬂoe CoICpPKaHuE (couepmaﬂne MPUKJIATHOI0 MO)IyJIﬂ)

Pa3nes 5. buosiorus B :KU3HU OK-01
Tema 5.1. buorexnonornu | OcCHOBHOe cojiep:KaHHMe OK - 02
B JKH3HHU KaKI0T0 Teopernueckoe comepranmne: OK-04
buoTtexHonorus kak Hayka u mpou3BoACcTBO. OCHOBHBIE HAMPABJICHUSI COBPEMEHHOMN
OonorexHooruu. MeTo el 0noTexHoIoruu. OOBEKTHI OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTHYECKUX M TeHETHUECKUX dKcrepuMeHToB. [IpaBuia morcka u aHanunsa
OMOIKOJIOTHYSCKON HHPOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB (HAYYHAS U ydeOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBoi nH(popmManuu, cetb UHTepHET U Apyrue)
IIpakTHyeckne 3aHATHSA:
Keiicbl Ha aHanu3 HHPOPMAIIMH O HAYYHBIX JOCTHXKEHUSX B 00JIACTH T'€HETHYECKHUX
TEXHOJIOTHH, KJIETOYHOW MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHH. 3amuTa Kenca:
MpEeJICTaBICHNE PE3yIbTATOB PEIICHUS KeCOB (BBICTYIICHUE C MTPE3EHTAIIUEH)
Tema 5.2. BuoTexHo10rnu B NPOMBINLTIEHHOCTH OK-01
OK - 02
OcHoBHoOe coiep:kaHue OK - 04

IlpakTHYeckHe 3aHATHIA:

Pa3BuTHe NpoMBbIIUIEHHON OMOTEXHOJIOTUI U €€ IPUMEHEHHUE B KHU3HH YellOBeKa, MOUCK U
aHaJIM3 UHQOPMAIIMK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
CpecTBa MaccoBOW MHpOpMaLUK, ceTh IHTEepHeT U Apyrue)

Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH MPOMBIIIJIEHHOW OMOTEXHOIOTHH (110
rpynmnam)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIeHUS KEHCOB (BBICTYIUIEHHUE C
npe3eHTaImen)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIeHUs! KEHCOB (BBICTYIUIEHHUE C
npe3eHTaImen)

IIpomexyTouHas
arrecrauus 1o

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

OcHoBonosararoluM TpeOOBaHUEM K pe3yjbTaTaM OCBOEHHUs OWOJIOTHUHU SIBISETCS
cOPMUPOBAHHOCTh Yy OOYYalOIIUXCS YMEHHUH HCCieloBaTh OUOJIOTUYECKHE OOBEKTHI,
MPOLIECCHl U SIBJICHUS, B YACTHOCTHU: BBISBISATH NPUYMHHO-CIICJICTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMU OHMOJIOTHYECKUMHU 00BEKTaMHU, MPOLIECCaMU U SIBICHUSIMU; JIeJaTh BBIBOJIbI U
MPOTHO3Bl HA OCHOBAaHWU TOJNYYCHHBIX PE3Yy/IbTATOB; BBIABUTATh THIIOTE3bI, MPOBEPATH UX
OKCIIEPUMEHTAIbHBIMU CpPEACTBaMH, (HOPMYIHUPYS Lelb HWCCIEIOBaHUS, aHAIU3UPOBAThH
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. CIIOCOOHOCTEH yCTAaHABIMBATH CBS3U MEKIY TEOPETUUCCKUMU
MOJIOKEHUSMH U IKCIIEPUMEHTAIbHBIMU JTaHHBIMH.

KauecTBeHHOE BBITIONHEHUE JTA00PATOPHBIX PabOT TpeOyeT HAMHYUS Y OOYJArOIIHXCS
HE TOJIBKO COOTBETCTBYIOLIUX MTPAKTUYECKUX HABBIKOB (COOIOICHIE TEXHUKU O€30MaCHOCTH,
cOOpKa YCTaHOBOK, NPHUTOTOBJICHHWE PEAKTHBOB W IIp.), HO WM 3HAHUUA TEOPETHUYECKOTO
Matepuana. OTHUM U3 criocoO0B MOBBIIECHUS (D (HEKTUBHOCTU BHITOTHEHHS 00y4YaIOITIMUICS
nabopaTOpHBIX palbOT SABISETCA MPEACTABICHHE METOJMYECKUX PEKOMEHAANUH MO0 UuX
BBHITIOJTHEHUIO B BUJE CIIEIUATBHBIM 00pa3oM 0hOpMICHHONW HHCTPYKIUH.

ConeprxaHue xo/Ja BBHITIOJTHEHHUS J1a00OPATOPHOH pabOThI MOXKET OBITH MPEICTABICHO B
(dhopMe TabIUIBI, COCTOSIIEH U3 HECKOJIBKUX CMBICTIOBBIX OJIOKOB:

1. Bompocel u 3amaHus I TIOJIYYEHHS JOMYCKAa K BBIMIOJHEHHIO JabopaTOpHOM
paloThI.

2. O6opyioBaHUE U MOCY/A, PEAKTUBBI.

3. OnucaHue KaXJI0ro OMbITa, 3aIUIAHUPOBAHHOTO B JIaOOpaTOpHOU paboTre, B BHUJE
QITOPUTMa BBHITIOTHSAEMBIX B XOJIe JKCIIEPUMEHTA JEUCTBUN (ITOCIIEA0BATEILHOCTH IIIAroB,
KaXKIbI U3 KOTOPBIHM OMUCHIBAET 3aBEPILIEHHOE JICHCTBUE).

4. Bompocel 1 3a7aHus K OIBITaM, UMEIOIINE CBOCH IEbI0 aKIIEHTUPOBAThH BHUMAaHUE
Ha TEXHUKE 0€30MacHOCTH, 0COOEHHOCTSX MPOTEKAaHUs HKCIIEPUMEHTa, aHalu3e, 00paboTke 1
00OCHOBAHUH TIOTYYE€HHBIX PE3YIbTATOB.

CtpykTypHupoBaHHe U MpeacTaBieHne nHbopMaluu o 1abopatopHoil paboTe TOMOXKET
oOyJaromuMcsi TPU  TOATOTOBKE K 3aHATHIO, AaKTUBU3HPYET WX II03HABATEILHYIO
JeSITeIbHOCTh BO BPEMsI €€ BBIITOJIHEHHS, a TAK)KE IMO3BOJIUT BHICBOOOAUTH JOMOIHUTEIBHOE
BpeMs Ha TIPOBEJICHHUE 3aINTAHUPOBAHHBIX OIBITOB, O0Jiee JeTalbHBIA aHAIU3 MOJydEeHHBIX
PE3YNBTATOB U PEQIICKCHIO.

[IpakTHKO-OPUCHTHPOBAHHBIE  3aJaHHUS  SBISIOTCS  OJHUM W3 CIIOCOOOB
npodeccnonanuzanuu B AucuuiuinHe «buonorusy. [IpakTHKO-OpHEHTUPOBAHHBIE 3aJlaHUS
BKJIIOYAIOT MH(DOPMALMIO «M3 JKU3HHM» W HAIMPABIICHHI Ha BBISIBICHUE 3HAHUN CTYIEHTOB 00
OKpYyXarolieM Mupe, GOpMUPOBaHUE MPAKTUYCCKUX YMECHHHA W HABBIKOB, B TOM YHCIIC C
WCIOJIb30BAHUEM DJIEMEHTOB TMPOQECCHOHANBHONW JesTenbHOCTH. [Ipu  BBIIONIHEHUE
MIPAKTUKO-OPHECHTUPOBAHHBIX 3aJIaHUN CTYJICHTHI HE TOJHKO PEMIAIOT JTMYHOCTHO-3HAYMMBIC
MpoOJIeMbl ¢ UCIOIB30BAHUEM MPEAMETHBIX 3HAHWUW, HO M OCBAMBAIOT SJEMEHTHI OOIIUX
KOMIIETEHIIUH.

[lenp TpPaKTHKO-OPUEHTUPOBAHHBIX 3alaHUNl — «IIOTPY)KEHUE» B  pPEIICHUE
«OKU3HEHHOI» 3a1aun. MaTepuarbl Ui COCTaBJICHUS TaKUX 3aJJaHUM TOJKHBI OBITH B3SITHI U3
OKpY)Karollel IeHCTBUTEIHHOCTH, TOJKHBI OBITh WHTEPECHBI OOYUYAIOMIUMCS H JOJKHBI
MOTHBHUPOBATh UX Ha MOMCK BAPUAHTOB PEILICHUH.
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C TOYKHM 3peHUs HANpPaBIEHHOCTU IMPAKTUKO-OPUEHTHUPOBAHHBIC 3a/IaHUs NIEJSIT Ha
3a/IaHMs, CBS3aHHBIC C JKU3HBIO, MPAKTHUYECKOW NEATEeIbHOCTHIO, Ha 3aJaHUs KHUTEHCKOTOY
COJIepKaHusl, Ha 3a/laHusl MPO(QOPUECHTAIIMOHHON HAMPABICHHOCTH, CBSI3aHHBIC C OymyIIen
po¢eCCHOHAIBHON JEATEIHHOCTHIO.

Kpowme toro, mo ¢opme morcka pemieHus mpakTHKO-OPUEHTHPOBAHHEIE 3a/I1aHUST MOKHO
pa3zienuTh Ha TEOPETUUYECKUE, IKCIIEPUMEHTAILHO-TEOPETHUUECKHUE, PACUCTHBIC.

Pemenne TeopeTHuecKUX 3aJaHUIl TO3BOJIICT Pa3BUBATH JIOTUYECKOE MBIIUICHHUE,
(hopMHUpOBaTh MOHATUWHBIN amnmapar, CBA3BIBATh TECOPETHYECKOE 3HAHUS IO JUCIHUIUIMHE C
WX PUMEHEHUEM B HOBOW CHUTYAIIHH.

B pacuerHbIX 3aauax oOydJaromuecs yCTaHABIUBAIOT 3aKOHOMEPHOCTH, CBSI3H MEXIY
BEITMYMHAMU, UCTIOB3YsI MOAXOISIINNA MAaTeMaTUYECKUI ammapar.

[Ipy BBINOMHEHUM SKCIEPUMEHTAIBHO-TEOPETUYECKUX 3aJaHuil  oOydaromuecs
OIIBITHBIM ITyTE€M Ha OCHOBE 3HAHUI PEIIAIOT MPAKTUICCKHUE 3a/1a4H.

CnenyeT OTMETHUTh OCOOCHHOCTH IPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad, KOTOpHIE
HE00X0IMMO 3aKJIaIBIBATh MPU UX MPOCKTUPOBAHHH:

— HaJM4Ke MO3HABaTEIbLHOM, TPO(EeCCHOHAIbHOMN, COIMAIbHON 3HAYUMOCTH, KOTOpasi 1
MOTHUBHUPYET 00yUarOIINXCS;

— HAJIMYUE CIOXKETa, CUTyallH WK MPOOIeMbl, AJis pa3pelieHus KOTOpoil Heo0X0 MO
WCIOJIb30BaTh 3HAHWS, YMCHHS W3 DPAa3HBIX NPEIMETHBIX OONacTeld WM W3 JKU3HH, Ha
KOTOpBIEC HET SIBHOTO YKa3aHUsI B TEKCTE 33]1a4H;

— CBSI3b € 00JIaCTHIO MPUMEHEHUS PE3yJIbTaTa, IOJYyYSHHOTO TP PEIICHUH 3aIa4H.

Kak npaBumo, mpakTHKO-OpUEHTHPOBAHHOE 33/IaHHE UMEET CIEAYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3a/IaHU;

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

— UCTOYHHUKHU HHPOpMAIHH (TEKCT, Ta0nuIa, TpaduK, CTATUCTUYECKUE TaHHbIE U Ip.);

— (opMyITUPOBKA 3a/IaHUS;

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

Jliis pa3pabOTKH MPAaKTHKO-OPUEHTUPOBAHHBIX 33JaHUI HEOOXO0TUMO:

1. Onpenenuts pe3ynbTaT 0OydeHHUs, Ha (OPMHUPOBAHUE WM TPOBEPKY KOTOPOTO
OyJeT HampaBJICHO 3a/IaHHeE.

2. ChopmynupoBath BBeJIeHHE B TpoOiieMy (IIpeIcTaBIseT cOO0N OMMCcaHne CUTYalluH,
KOTOpas MOKET BCTPETUTHCS B TTIOBCETHEBHOM KHM3HU, B OBITY, B 00IIIECTBE, HAa TPOU3BOJICTBE
u T1.m.). BBeneHue B mpobieMy MOMKHO OBITh KPaTKUM M €MKHM, OPHUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYIIITY 00 yUAIOITUXCSI.

3. CchopmynupoBaTh OJHO WM HECKOIBKO 3aJaHU N oOydarommxcs. B 3amaHusx
JOJDKCH OBITH OMPEJEIICH MOPSIOK JeUCTBUN, KOTOPOMY JIOJDKHBI CJIEI0OBATh 00yUYarONTHeCs
MpH UX BbIMONHEHUH. DOPMYyIHUPOBKA 3aJaHUI TOJDKHA COOTHOCUTHCSA C MHCTPYMEHTOM UX
MIPOBEPKH: BCE, 3aIUIAHUPOBAHHBIC 3aJIaHUS JOJDKHBI OBITH OleHeHBbI. Kak 3amaHus, Tak U
TpeOOBaHUS K WX MPEJCTABICHUIO TOJKHBI OBITH CPOPMYITHUPOBAHBI MOHATHO M YETKO, HE
JIOITYCKAaTh PA3JINYHBIX BAPUAHTOB TOJKOBAHUS 00YJIAFOIIIMMHUCS.

4. ToarotoBuTs WHGOPMAIUIO, HEOOXOAUMYIO JUIS BBITIONHEHUS 3aJaHUi (TEKCTHI,
TaOIUIBI, TpaUKH, BUJICO, CTATUCTUYCCKHE JTAaHHBIE U T.1.). TpeOoBaHus, MpeIbsBIIEMbIC K
MCTOYHHUKAM UH(POPMALIUH:

— JIOCTaTOYHOCTh (COIEPKUT BCIO HEOOXOAMMYIO HWH(OpPMAIUIO MJisS BBITTOJHEHUS
3a7aHui);

— 3¢ (HEeKTUBHOCTH (TIO3BOJISIET BHIMOIHUTH 33/IaHNE TP MUHUMAJIBHBIX 3aTpaTax);
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— COOTBETCTBYET BO3pacTy 00y4aroLIuXCs;

— COHEPKUT TMO3HABATENbHYIO, MHTEPECHYIO (HOBYIWO) [Js  OOy4aroluxcs

nH(pOpMALIHUIO.

3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

JlabopaTopHble 3ansiTus 1

Tema 1.2. CTpyKTYpHO-(PYHKIIHOHAJILHASI OPraHU3ALMS KJIETOK

Coneprxanue:

[IproGperenue onbITa MPUMEHEHHS] TEXHUKH MHUKPOCKOITUPOBAHUS IIPU BHITIOJTHEHUH
nmabopaTopHEBIX PaboT:

JlaboparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) U KIETOUYHbBIE

BKIIFOUCHUA (KanMaJI, KapOTUHON B, XJIOPOILIACTHI, XpOMOHJIaCTI)I)»

[TonroroBka MUKpOIpENIapaToB, HAOIOACHUE C TIOMOIIBI0 MUKPOCKOIIA, BHISIBJICHUE
pasIuuui Mex1y U3y4yaeMbIMU 00bEKTaMu, (OPMYJIUPOBAHNE BBIBOJIOB
JlaGopaTopHble 3aHATHS 2

Tema 4.5. Biiusinue conuaJbHO-3K0J0THYeCKHX (l)aKTOPOB Ha 3I0POBLE Y€JI0BEKA

Copnep:xanue:
JlaboparopHast paboTa Ha BEIOOD:

1.  JlaGoparopnas paboTta «YMCTBEHHas! pabOTOCTIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHUsI TTOKa3aTeNie yMCTBEHHOM pab0TOCTIOCOOHOCTH,
00BSICHEHHE MOTYYEHHBIX PE3YIbTAaTOB U (DOPMYITHPOBAHUE BHIBOAOB (TMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

2.  JlaboparopHas pabota «BrnusHre abnoTH4ecKnX (aKTOpOB Ha YeloBeKa (HU3KUE

1 BBICOKHE TEMIIEPATypPHhI)»
N3yuyenne MeXxaHU3MOB alallTallui OPTaHU3Ma YEJIOBEKA K HU3KUM U BBICOKUM

TeMIeparypam U oObsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYIHpPOBaHUE BHIBOJOB

(MMCBMEHHO) € UCTIOJIb30BaHUEM Hay4YHbIX NOHSATHI, TEOPHUHA U 3aKOHOB
IIpakTnueckoe 3ansaTHe 1

Tema 1.2. CTpyKkTypHO-(PYHKIIMOHAIBbHASI OPraHU3ALUs KJIETOK
Conepsxanne: BupycHoie u 6aktepuanbabie 3a001eBanus. OOIIMe MPUHIIUITHI

HCIIOJIb30BaHU JICKAPCTBCHHBIX BCIICCTB. OcoOeHHOCTH IMPUMCHCHU aHTUOHMOTHKOB.

[IpencraBieHue yCTHBIX COOOIIECHH ¢ Tpe3eHTalMeN, TOATOTOBIEHHBIX IO MEPEYHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX MIPETOJaBaTEIEM

IIpakTuyeckoe 3ansTHe 2

Tema 1.3. CTpykTypHO-pyHKIHOHATBbHBIE (PAKTOPHI HACIEACTBEHHOCTH
Conepxanue:

Pemrenue 3aau Ha onpeeneHue Nocae0BaTeIbHOCTH HYKI€OTHI0B, aMUHOKHUCIIOT B
HOPME U B ClIy4ae U3MEHEHUS Mocae0oBaTebHOCTH HykiIeoTua0B [JHK
IIpakTnyeckoe 3ansaTne 3

Tema 2.4. 3aKOHOMEPHOCTH HACJIE0BAHUS

Conepxanue:

IT 3. Pemienue 3a/1a4 Ha ONpeAEIeHNE BEPOITHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MPU3HAKOB IIPU MOHO-, TU-, TOJUTHOPUIHOM U aHATH3UPYIOIIEM CKpEIINBaHUH,
COCTABJICHHE M'€HOTUITNYECKUX CXEM CKPEIIMBAHUSA
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IIpakTnyeckoe 3ansTue 4

Tema 2.5. CuenJieHHOe HacJIel0BaHHe MPU3HAKOB

Conepxanue:

Pemenue 3a1a4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB
IIPY CLEIIJIEHHOM HacJIeZJOBAaHUH, COCTABIIEHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS
IIpakTHyeckoe 3ansATHE 5

Tema 2.6. 3aKoHOMepPHOCTH M3MEHYHMBOCTH

Conepxanue:

Pemenue 3aa4 Ha onpe/iesieHne TUIIAa MyTallUK [IPU [Iepeiaye HACIEACTBEHHbBIX ITPU3HAKOB,
COCTaBJICHHE FTEHOTUITNYECKUX CXEM CKpEeIIMBaHUS

IIpakTnueckoe 3ansTHe 6

Tema 4.2. [lonyasiuus, cood1IecTBA, IKOCHCTEMbI

Conep:xanue:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNM IKOCUCTeMbI. broMacca u mpoIyKIus.
DKOJIOrM4ecKue Mupamuibl ynucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuasl SHEPIUHU.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI 110 MEPEHOCY BEIeCTBA U
SHEPIUU B IKOCHUCTEMaX C COCTAaBIIEHUE TPOPUIECKUX LIETIEH U THpamMu]l OMOMAacChl U
SHEPTUHU

IIpakTHyeckoe 3ansaTHE 7

Tema 4.4. Biusinne aHTponoreHHbIX GakTopoB Ha Ouochepy

Conep:xanue:

[TpakTrueckoe 3ansaTHE «OTXO/BI IPOU3BOJICTBAY

IIpakTnyeckoe 3ansaTHe 8

Tema 5.1. BUOTEXHOJI0THH B JKU3HU KAXKIAOT0

Conep:xanue:

Keiicbl Ha aHanu3 MHPOpPMAIMK O HAYYHBIX JOCTHKEHUSIX B 00JIACTH M'€HETHUECKUX
TEXHOJIOTUH, KIIETOYHOM MHKEHEPUH, MMUIIEBBIX OMOTEXHOJIOI M. 3amuTa Keifca:
MIpe/ICTaBICHNE PE3YJIbTATOB PEIICHUS KEMCOB (BBICTYIIEHUE C NTPE3EHTAIUEH )
IIpakTnueckoe 3ansTHe 9

Tema 5.2. BuoTexHo10rnu B NPOMBIILICHHOCTH

Coneprxanue:

PazBuTtue npoMelluIeHHONH OMOTEXHOIOTUN U €€ TPUMEHEHHUE B KU3HU YEJIOBEKa, MOUCK U
aHaJIn3 UH(pOpPMALMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIUTeparypa,
cpezacTBa MaccoBoi MHPOpMaLUH, ceTh IHTEpHET U Apyrue)

Keiicbl Ha aHanM3 HHPOPMAIMH O Pa3BUTHH MIPOMBIIITIEHHOW OMOTEXHOIOTHH (IO rpyIIam)
3amura Kkelica: [IpencraBienne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIIIIEHHE C
MIPE3CHTAINEH )

4. ®oHJ OLEHOYHBIX CPEICTB JUCHHIIMHBI

4.1 KoHTpoib ¥ OLEHKAa pe3ylbTaTOB OCBOEHHS  00I11e00pa3oBaTeIbHON
JUCLUUIUIMHBl PAacKpHIBAIOTCS 4Yepe3 MUCHMIUIMHAPHBIE pe3yNbTaThl, HaIpaBiCHHbIE Ha
¢dopmupoBaHue OOIIMX KOMIIETCHIMHA IO pasfenaM M TeMaM COJACpXKaHUi Y4eOHOro
MaTepHara.

Oomas Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA —
KOMIIeTEeHIUSA
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Pa3nen 1. Kierka — cTpyKkTypHO-
(pyHKUMOHA/ILHAS eINHULIA
“KMBOT0

Konrponsnas pabora
«MoJIeKyJISIpHBIN YPOBEHB
OpraHHu3aIH )KUBOT0»

OK 02

buonorus kak Hayka. O01mas
XapaKTEePUCTHKA YKU3HU

3aIoJHEHNE TAOIUIIBI C OIMMCAHUEM
METO/I0B MHKPOCKOTIMPOBAHHUSI C UX
JIOCTOMHCTBAMH 1 HEIOCTAaTKAMH.
3anonHeHnue Tabnuipl «BKian yuaeHbIX
B pa3BUTHE OMOJIOTUM

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIBI
CXOJICTBA U Pa3INYUi )KMBOT'O U HE
JKMBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHATIbHAS
OpraHu3alys KIeToK

OneHuBaemasi IMCKYyCCHs IO BOIIpOcam
JEeKIUU

Pa3paboTka MeHTaIbHOM KapThl 110
KJaccu(UKaUK KJIETOK U UX CTPOCHUIO
Ha MPO- U IYKAPUOTUUYECKUX U 10
LJapCcTBaM B MUHM IpyIIax
BrinonHenue u 3amuTa 1adopaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[IpakTnueckoe 3ansarue. [Ipencrasnenue
YCTHBIX COOOIIECHUH C TIPEe3eHTAIINEH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIIE0BATEIBHOCTH HYKIIEOTUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
U3MEHEHUS MOCJIEA0BATEILHOCTH
Hykaeorunos JJHK

OK 02

OOMeH BeleCcTB U NMpeBpalleHue
SHEPIUu B KJIETKE

@pOHTAIBHBIN ONPOC

3arosHeHNe CPaBHUTENLHON TaOIHIIbI
XapaKTECPHUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKy3HeHHBIN UK KJIETKU. MUTO3.
Meiio3

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
>KU3HEHHOTO IIHKJIA

Pa3nea 2. Ctpoenue u GyHKIUH
opraHusma

KonTtponsHas pabdora “Ctpoenue u
byHKIMH opranu3Ma’
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OK 02
OK 04

CrtpoeHue opranusma

OueHuBaemas IUCKyCCUs

PazpaboTka MEHTaTbHON KapThI
TKaHEW, OPraHoOB U CHCTEM OpPraHOB
OpraHu3MoOB (pacTeHHUs], KUBOTHBIE,
YEJIOBEK) C KPAaTKOM XapaKTepHUCTUKOM
ux QyHKIMiA

OK 02

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anojHeHrne TaOIHIIBI C KPATKOU
XapaKTePUCTHKOW U TIpuMepamMu popm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHu, )KUBOTHBIX U
4eJIoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOMN 3TAallOB OHTOreHe3a
OTZIECJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIrpyIIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX [IUKJIOB
pacTeHuii 1o otaesnaM (MOXOBUJIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIM3HMPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIHUBAHUS

OK 01
OK 02

CuerjieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MYTallMH TP IIepenaye
HAaACJICACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUIINYCCKUX CXEM
CKpEIIMBaHUS

Pasznea 3. Teopusi 3BoJronuun

OK 02

HcTopust 3BOTIOLUOHHOTO YYEHUS.

OpoHTAIBHBIN OIIPOC
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OK 04 MuUKpO3BOTIOLIHS Pa3zpaboTtka rioccapust TEepMHUHOB
Pa3paboTka neHThl BpeMEHH pa3BUTHUS
SBOJIIOIIMOHHOTO YUEHHUS

OK 02 MakposBomtonusi. BosuukHoBenue u  |OneHrBaeMasi JUCKYCCHS:

OK 04 pa3BUTHE )KU3HU Ha 3emiie HCIIOJIb30BAaHUE apPIYMEHTOB,
OHOJIOrN4YeCKON TEPMUHOJIOTUU U
CUMBOJIUKHM ISl TOKA3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYII
Pa3paboTka neHTHl BpeMEeHH
BO3HHKHOBEHUS U Pa3BUTHS )KU3HU HA
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHThI BpeMEHH!
IIPOUCXOXK/ICHUS YeIOBEKa

Pasnen 4. dxoJiorust

OK 01 Dxonorudeckue GakTopbl U Cpeibl TecT 1o skosorHYeckuM GakTopam u

OK 02 JKU3HU cpelaM KU3HU OPraHU3MOB

OK 07

OK 01 [MTonynsius, coobiecTna, CocraBieHne cxeM Kpyropoporta

OK 02 HKOCUCTEMBbI BEIIECTB, UCIIOJIb3Yys MaTEepPHUAIIb

OK 07 JEKLHUH
Pemrenue npakTuKo-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aJJaHUI IO IEPEHOCY
BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
cocTaBleHHE TPOPHUUECKHX IeTnel u
nupamMu]; 6GMOMacChl U YHEPTUU

OK 01 buocdepa - rmobanpHas OrneHrBaemasi IUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 Bnusaue antponorennsix pakropos |Tect

OK 02 Ha Omocdepy [TpakTrueckas padota “OTXObI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 Bimsinue counanbHo-3k010rnueckux |OneHnBaeMas IUCKYCCHs

OK 04 (bakTOpOB Ha 3710pPOBBE YEIIOBEKA Brimonnenue nabopaTopHoii paboThl Ha

OK 07 BBIOOD:
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"YMcTBeHHas1 paboTOCTIOCOOHOCTH",
"Brnusinue abuotrdeckux GakTopoB Ha
yeloBeKa (HU3KHUE U BBICOKHE
TeMneparypsl)”

Paspnen S. buoJiorus B :KU3HH 3aiuTa Keiica: nmpeacTaBieHue
pe3yJabTaTOB peIIeHUs KecoB
(BBICTYILIEHUE C NTPE3EHTALUEH )

OK 01 buotexHoMI0rnuu B )KU3HU KAXKI0T'0 BrinmosHeHue kelica Ha aHATIU3
OK 02 UH(POPMALIUU O HAYYHBIX JTOCTHKCHUAX
OK 04 B 00JIaCTH F€HETHYECKUX TEXHOJIOTHH,

KJICTOYHOW WHKXCHEPUH, IMUAIIEBBIX
OMOTEXHOJOTH (10 TPyIIaMm),
NPEeACTaBICHUE PE3yJIbTATOB PEIICHUS

KEMCOB
OK 01 buotexHosoruu B mpoOMBINIIEHHOCTH |BhINonHeHre Kelica Ha aHau3
OK 02 UH(POPMALIUU O Pa3BUTUHU
OK 04 MIPOMBIITUICHHOW OMOTEXHOJIOTHH (110

rpyIam), IpeICTaBICHUE PE3yIbTaTOB
pELIEHUs KEWCOB

4.2. KOHTpOJ'lI)HO-]/I3MepI/ITe.]II)HbIe MaTepHuaJibl BKIKYAIOT:

4.2.1 OneHovHble CpeacTBa TEKYIIECI0o KOHTPOJIA IO AUCHUIIJIMHE «buojorusy

Texkymmii KOHTPOJIb PE3YNbTATOB OOYYEHHUS MOXHO OCYILECTBIISATh DPAa3TUYHBIMU
METOJIaMU U C MOMOIIBIO0 PA3IUYHbIX OLEHOYHBIX cpelacTB. Ilo nucuuminne «buonorus» B
Ka4yecTBE CPEJCTB TEKYIIEro KOHTPOJIS MPUMEHSIOTCS 3aJJaHUs B TECTOBOI (opme; TaOIULIBL;
BU3yalHM3alUsl TEOPETUUECKOr0 MaTepuasa B (popMare JIEHThl BpEMEHH U MEHTAJIbHBIX KapT;
pellleHne KeWCcoB U ApyTHe OLCHOYHbIE MaTepuainsl. Huxke npuBenemM npuMepsl HEKOTOPBIX
U3 HUX.

3aoanus, nanpasiennvie Ha cucmemamu3ayuio u 0000WeHUe Mmeopemu4ecKkol uHpopmayuu
1. 3amoanenue TadJaIMIbI

HasBanune TeMbI buosorus xak Hayka

OnmceIBaTh MCTOJbI UCCIICAOBAHUA HA MOJICKYJIAPHOM U

PesyabTaT 00yuenus mo teme
KJIETOYHOM YPOBHE

Oo0ue KoMneTeHIuu 0K 02

DopMyJIMPOBKA 3aJaHMS: 3aMOTHATE TabIuIy “Bkiian ydeHbIX B pa3BUTHE OHMOJIOTHH,
yKa3aB y4eHOT0, BDEMEHHOM Mepro/1 padOThl HA/I OTKPHITUEM H JalTe KPATKYIO
XapaKTePUCTUKY OTKPBITHS, UCIIOJIb3Ysl MaTepHal JIeKUUH, yueOHUKA, HHbIE HCTOYHUKH
nHpopMaIuu.
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Tabnuua — Bkiag yueHbIX B pa3BUTHE OMOJIOTHI

VYuenbiit BpemenHnoii nepron Kpatkas xapakrepuctuka paboThl Y4€HOTO

Kpurtepuu onieHuBaHuUs 3a1aHUS:

“5” - TaOnMIIa BEIIIOJIHEHA B MIOJIHOM 00BbEMe

“4” - B X0/1€ 3aIOJIHCHUSI TAOIUIBI MaTepHajl OTPAXKEH HE TIOJHOCTHIO, UMEIOTCS
HE3HAYUTEIIbHEIC HETOYHOCTH, HEA0UYCThI

“3” - B X0/1€ 3alOJIHCHUSI TaOIUIbI MaTepHajl OTPAXKEH HE TOJHOCTHIO, UMEIOTCS
3HAYUTCIbLHBIC HETOYHOCTH, HEIOUYCTHI

“2” - Tabnuia oTpaxaet MmeHee 50% maTepuana Ui He BBITIOJIHEHA

2. Pa3pa0oTka JIeHTbl BpeMeHH!

HasBanune TeMbI OHTOreHes XKUBOTHBIX U YEJIOBEKA

Pe3y.m>TaT Oﬁy'—leﬂl/lﬂ o TeMe OnuceiBaTh CTaarn OHTOI'CHE3a JKXMBOTHBIX W YCJIOBCKA

O0nue KOMNeTeHIUH OK 02, OK 04

DopMyJIMPOBKA 3a[aHUSA: CO3/IAlTE JICHTY BPEMEHHU, OTPAKAIOIILYIO 3TAIbI
OHTOTr€HE3a OTAEIBHON IPYIIIbI )KUBOTHBIX WJIA YEJIOBEKA C KPATKOM XapaKTEPUCTUKOM.
Hazpanus CTaZ[I/Iﬁ JOJIXKHBI OBLITH PACIIOJIOKCHEI B XPOHOJIOTHYCCKOM IMOPAAKE, OCHAIICHBI
KpaTKUM ONKMCAHUEM OCHOBHBIX U3MEHEHHM, MPUIIOKEHBI PUCYHKH. 3aJaHUE BBIMOJIHSAETCS B
ManbIX rpynnax (3-4 uenaoseka)

3. Pa3paboTka MeHTAJIbHOI KapThl

Ha3BaHnue Tembl Crpoenue opranuzma

OnuceIBaTh CTPOCHUC U B3aUMOCBA3b qacTen

PesyabTaT 00yuenus mo teme
MHOT'OKJIETOYHOT'O OpraHu3Ma

O01mue KOMIeTeHIHH OK 02, OK 04

@opMy/IHMpPOBKa 3aJaHMA: COCTABbTE MEHTAJbHBIE KapThl M0 KiIacCU(UKAIUH
TKaHEW, OpraHoB M CHUCTEM OpraHoB. B kapTe oTpazute 0COOEHHOCTH CTpOeHUS, (QYHKIMI
00bEeKTOB. Bbl MoXeTe 00beUHATh OOBEKTHI MO BHIMOIHAEMON (YHKIMU WIM 1O CUCTEME
OpraHoOB.

[Ipu BBIMOTHEHUM CTYJIEHTHI paclpenesioTcs Ha Majible Tpynimsl (1o 2-3 4yenoBeka).
3amaHue sABIsETCd  NPOQECCHOHATBHO-OPHUEHTUPOBaHHBIM. CTylIeHThl, oOydarouiuecs
npogeccun/CnenuaIbHOCTH CBSI3aHHONW ¢ 00BeKTOM M3ydeHus ‘“‘Pacrenus” pa3pabaThiBaroT
MEHTAJIbHYI0 KapTy IO CTPOCHHMIO OpraHM3Ma pacTeHUH (Ipymmbl MOXHO pPa3JelUTh IO
OTJelaM DPACTEHUIH: MOXOBHJHBIE, IUIAYHOBHJHBIE, XBOILIEBUIHBIC, MAIOPOTHUKOBUIHBIE,
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roJIOCeMEHHBIE, TTOKphIToceMeHHbIe). CTyaeHThl, oOyuarommecs: npopeccun/CreuaaTbHOCTH
CBSA3aHHON ¢ 00BeKkTOM wm3yudeHus ‘“JKuBOTHBIE” pa3padaThIBAlOT MEHTAJIBHYIO KapTy IO
CTPOCHHUIO OpraHM3Ma >KMBOTHBIX (TPYIIBI MOXKHO pa3fenuTh IO THIIAM U Kjaccam
KHUBOTHBIX. THIBI: KMIIEYHOIIOJOCTHBIE, IUIOCKHE YEPBU, KPYIJIbIE YEPBU, KOJIbYAThIE YEPBH,
MOJUTIOCKH, 4JeHHcToHorue. Kiaccel: XpsiieBble pbIObI, Jonacrenepsie pblObl, amdpuoum,
IIPECMBIKAIOLUECS, ITHLBL, MJIEKOIIUTAIOLIHE). CryneHTsl, o0yyaroruecs
npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00bekToM u3yueHus ‘“YUenmoBek™ pa3zpabaThIBAIOT

MCHTaJ’IBHy}O KapTy 110 CTpOGHI/IIO OpFaHI/I3Ma YCJIOBCKA.
[Ipu pazpaboTke peKOMEHyEM HCII0Jb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA Ul CO3JaHUs MEHTAIbHBIX KapT.
[Ipumep yacTh MEHTAIILHOM KapThI:

CepaeYHO-COCYAMCTAR CUCTEMA

nywesog,

HeayaOUYHO-KMLWEYHBIA TPAKT

Kpurepun onieHuBaHNsI MEHTAJIBHON KApTHI:
«5» - 8-9 6a10B; «4» - 7 6a/0B; «3» - 5 6a/L10B

KMLIEYHWK

ABEHaLUATUNEPCTHAA KMWKa

3 6as1a 2 bas1a 1 a1
Coaepxanue Nudopmanus Nudopmanus WNudopmanus
IIpeJICTaBJICHA B Ipe/ICTaBjIeHa, HO IpeJCTaBICHA
MIOJTHOM 00beMe UMEIOTCSI HeTOYHOCTH | YaCTUYHO
I'padmueckoe MHorocrynenuaras MHorocrynenuaras [Ipocroit «mmayqox»
odopmieHHe KapThl | KapTa ¢ J00aBJICHUEM | KapTa

KapTUHOK, 3HAKOB.

Hcnons3oBanue
pa3HBIX I[BETOB Ha
OIPEAEIIEHHBIX
BETBSX.
Jlekcuko- Kapta He conepxut Kapra He conepxur Kapra cogepxut tak
rpaMMaTu4yeckoe | OIMOOK M ONEYaToOK | rpyObIX MHOTO IpyOBIX
opopmiieHHe rpaMMaTHYECKHX rpaMMaTHYECKHX

OIINOOK WA
OIEYaTOK, KOTOPBIE
ObI OTBJIEKAIIA
BHHMAaHHWE YUTATEIIS
OT COJIEPIKAHMS

OIMOOK 1 OTICYaTOK,
YTO €€ COJIepKaHue

TPYAHO
BOCIIPUHUMACTCH

4. Pa3paboTka riaoccapusi
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HasBanune TeMbI

OCHOBHBIE TTOHSITHS T€HETUKHU

Pe3yabTaTr 00yyeHus mo reme

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

O01mme kKoMneTeHIMHA

OK 02

®opMyJIMPOBKA 33JaHUSI: COCTABbTE INIOCCAPUI C OIpe/IeIeHUsIMHU 110 TeMe ~OCHOBHbIE
MOHATHUS T'€HETHUKA”, UCII0JIb3Ys MaTepUalbl JIEKIUH, yUeOHUKHU, CIIOBAPH.

IIpumepHbIii NepeyeHb TEPMUHOB:

AnbTepHaTUBHBIE IPU3HAKU
AnnenpHbIC Te€HBI
HeannennHBIC TEHBI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHbIN npu3HaK
['oMO3UTOTHBIN OpraHnu3M
I'eTepo3uroTHeI OpranusmM
I'enotun

denoTHI

JluruGpuiHoe CKpenuBaHue
Yucras TUHAS

I'ubpun

HacnengcrBeHHOCTD
M3MeHYnBOCTh
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3aoanusn, nanpaenennvle Ha Popmuposanue unu NPOGEPKy 3HAHUI
1. POpoHTAJBHBIH 0NIPOC

HazBanue Tembl HcTopus 3BOIOLMOHHOTO YYEHUs

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 BO3BHUKHOBCHHA 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 3aKOHOMCPHOCTU HACJICACTBECHHOCTH 1

OHpe,[[eJ'IHTB BO3MOXHOC BOBHMKHOBCHUC

O01mue KOMIeTeHIUH OK 01, OK 02

®opMyIMPOBKA 3aJaHUS: TIOATOTOBHTE YCTHOE COOOIIEHHUE U MPE3EHTALUIO 00 OHOM
HaCJIe/ICTBEHHOM 3a00yieBaHUH U3 repedHs. PaboTa BeImonHseTCs 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
CyurHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunuueckue nposiBienus 3a00eBaHus
Yacrora BCTpe4aeMOCTH
Jlmarnoctuka

o hsw
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oakrwdE

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

HcTtounuku nnpopmarmu.

IIpuMepHBbIii NepevyeHb HACIEICTBEHHBIX 3200/IeBaHUIl YeJI0BeKa
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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Yek-JTUCT AJIs1 OLEHKH Mpe3eHTAlNU

Onenure 1y

PC3CHTALIUIO 1O CIICAYIOIIUM KPUTCPUAM:

OEeMEHTHI COACPIKAHUS

Hannune

Ot1cyTcTBUE

TuTynbHBIN CHan

Hasanue 3a001eBanus

N

Ceenenust 00 aBTopax

Jlana moyiHas THIM3aIvs 3a00JIeBaHUs

IToxa3zana CYIIHOCTb MyTallun

AWNEIEPE

Onucanpl KITMHUYECKHUE TTPOSBICHUS
3a00J1€eBaHUA

Vka3aHa gacTora BCTPCHACMOCTD

Omucana IMarHoCTHKA

Yka3aHbl HCTOYHUKU HHYOPMAIIH

Co0butr0/1IeHue eIMHOr0 CTUJIS PE3EHTAluU

©| | ~|o|ur

Matepuan Obl1 HHTEpECEH

10

Marepwuan ObLI OJIe3eH

IIkaja nepeBoaa 6aj1J0B B OTMETKY
12-11 6amwioB - «5»
10 - 8 GawioB - «4»

7-6 OanIoB

-3»

Menee 6 6amI0B WM OTCYTCTBUE PaOOTHI - «2»

I_[OHO.]IHI/ITCJIBHI)IG CBCACHHUSA IJIA MpenoaaBaTelis.
B nemsax n30exKaHue IOBTOPCHHUA TCM Hpe3eHTaI_II/II71, npenoaaBaTeyito pEKOMCHAYCTCA

pacnpeacInTb KOHKPETHBIC TEMBI CPEAN I'PYIIT yHaAIIUXCH.

3. OueHnBaemMasi JMCKYCCHSA

Ha3zBaumue

TeMbI buocdepa - rmobanpHas sxoorHUecKas cucTemMa

Pe3syabTar

0o0y4eHMs 1O Teme

OnuceIBaTh CBS3b MEXKY OPTaHU3MOM H CPENIoil ero
oOuTanusa
YcTaHaBnMBaTh CBSI3b MEXK]Y CTPYKTYpamMu Onochepsl

Oo0ue KoMneTeHIuu

OK 01, OK 02, OK 07

IIpuMepHBbIii NepedyeHb BONPOCOB K OLEHUBAEMOM JUCKYCCHH
1. I'moGanbHOe moTteruieHne: Mu¢ Wi peaibHOCTh? UTO BaM U3BECTHO O IaHHOM
apneHnn? Kakue GpaxTsl CyIecTBOBaHUS HIIM OTCYTCTBUA INTOOATBHOTO MOTEIICHUS

BaM

U3BECTHBI?

2. OObscHuTe, Kakue (haKTOPhl OTPAHUYUBAIOT PACIIPOCTPAHEHUE KU3HU B aTMOChepe,
nutocdepe, ruapochepe.
3. Kak MOXHO 0XapakTepu30BaTh UCTOPUIECKIE U3MEHEHUS POJIU YEIOBEKa B

ono

chepe?
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4. B u4é€M COCTOHT IIEHHOCTh OXpaHbl OMOpa3zHo00pasusi? UTo MPUBOIUT K COKPAIICHUIO
Ouosoruueckoro pasHoodpasusa? [louemy 11 yenoBeyecTBa BaXKHO HE JOITYCTHUTh
obenHeHus OuopasHooOpazus?

Kpurepuu onenuBanus:

«5» — AKTHUBHOE yd4acTHe B JUCKYCCHH. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOU TEME,
XapaKTepu3yeTcsi BBICOKOW HMH(POPMATUBHOCTHIO ¥  OPUTMHAIBHOCTBIO, apryMEHTHI
HOJIKPEIICHbI YOeUTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JAUCKyccuu. Jlomyckaercs HE3HAuuTeJIbHOE
OTKJIOHEHME OT TEMbl JAMCKycCHMU. BbICKa3blBaHME HOCUT OTYacTH TPUBUAJIbHBIN,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OAKPETUIEHBl IPUMEPAMH.

«3» — IlaccuBHOEe ydacTHe B JUCKYCCHM. DBBbICKa3bIBaHHE XapaKTEpU3YETCs HHU3KOU
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTpaXaeT TIOJHOTO TIOHUMAaHHUS TEMBI
IUCKYCCHH. ApryMeHThI chopMynupoBaHbl aOCTpakTHO. [IpuMepbl 0TCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B JUCKycCHM. BbICKa3blBaHUE HE COOTBETCTBYET 3aJaHHON TEME,
OTCYTCTBYIOT apI'yMEHTBHI B M10JIb3Y KaKOW-T11M00 TOUKHU 3pEHUSI.

JonotHUTe/ILHBIE CBe/IeHNs /IJIs1 PenoiaBaTeJis.

Juckyccuto MoaepupyeT mpeno/iaparesib. B Hauane 1ucKyccuu OH 3a/1aeT CaylaTessam
HECKOJIBKO KIIFOUEBBIX OCTPBIX BOMPOCOB, MOOYKIasi MX BCTYMHUTh B 00cyxaeHue. Jlanee
MIOCTENEHHO B XOJI€ IUCKYCCUH OOCYK/Iat0TCsI BCE TTOCTABJICHHBIE BOIIPOCHI, yYACTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue Mo BONPOCam JIeKIHH

Ha3sBanne TeMbI KusaeHHb HUKI Ki1eTKu. Muto3. Meiio3
Pe3yabTaT 00y4yeHus no reme XapakTepru30BaTh JKU3HCHHBIN [TUKJI KIETKH
O01ue KOMNIeTeHIUH OK 02, OK 04

IIpumepHBIii IepeYeHb BONPOCOB IS 00CYKICHUS
Kakne n3meHeHus B KJIIETKE NPEIIIECTBYIOT ACIICHUIO?
2. OxapakrepusyiiTe ¢azbl MHUTO3a M KpaTKO PACCKaKUTE, KaK MPOMCXOJUT 3TOT
ponecc.

=

3. B yem 3axiroyaercs OMOJIOTHUECKOE 3HAYEHUE MUTO3a?
4, Yem MeH03 OTIMYAETCSI OT MUTO3a?
5. B yem 3axiroyaercs OMOJIOrHyecKoe 3HaueHue meiiosa?
5. Tect
Ha3sBanune TeMbI B3aumonelictBrue reHoB

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
N3MCHYHNBOCTHU
OHpe,Z[eJ'IHTB BEPOATHOCTh BO3BHHUKHOBCHUSA
HACJICACTBCHHBIX NPHU3HAKOB ITPU Ppa3JIMYHbIX

Pe3yabTar 00yyeHus mo reme
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BSaHMOHeﬁCTBHHX I'CHOB

O0mue KOMIeTEHIUH OK 01, OK 02

IIpumep TecTOBOIO 3a1aHMS
1. K B3auMoaeicTBUM aJUIEIbHBIX T€HOB HE OTHOCAT:
1) snucra3, nosmmeputo, MoauduIUpyoILee 1efiCTBUE FEHOB
2) Koonepaluo, MHOKECTBEHHBIN aJlJIEIN3M
3) cBepXIOMUHUPOBAHHUE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHHE
2. llposiBieHne y TeTEpO3UrOT IMPU3HAKOB, JETEPMHUHHUPYEMBIX JBYMs aJUICISIMU
HaOJII0TaeTCs TIPHU:
1) cBepX1IOMUHUPOBAaHUU
2) snucrase
3) KOIOMHHUPOBaHUU
4) onumepuu
3. HacnenoBaHue 4eTBepTOM IpymIibl KPOBU OTHOCST K TUILY B3aUMOJEHCTBUS:
1) kogoMuHUpOBaHKE
2) CBepXIOMMHHUPOBaHUE
3) nosHOE TOMUHHUPOBAHUE
4) npoMeKyTOuHOE JOMUHUPOBAHNE
4. HacnenoBaHue MIMHUIWIJIOBOM OKpPAackKd Yy KpOJMKOB KOHTPOJUPYETCS Tpems
amensamu: A,a u ah. Kaxxaas ocoOb sBIsieTcs HOCUTENIEM TOJIBKO ABYX M3 HUX. DTO
IpUMep:
1) KOMIIJIEMEHTapHOCTH
2) Koomnepanuu
3) MHO>KECTBEHHOT'0 aJuleIn3Ma
4) nonumepuu
5. TlosBneHne HOBOOOpPA3OBaHWM IpPH COBMECTHOM JECWCTBUU JIBYX JIOMHHAHTHBIX
HEaJJIeNbHBIX T€HOB, KOI/la B TOMO3UIOTHOM WM B T€TEPO3UTOTHOM COCTOSIHUHM
pa3BUBaETCs HOBBIM NMPHU3HAK, HAOIIOAAETCS MPH:
1) KOMIUUIEMEHTapHOCTH
2) Koomepauu
3) NOJTHOM TOMUHHUPOBAHHUH
4) neiicTBUM reHOB-MOAU(PUKATOPOB
6. Ecnm ouH JOMHHAHTHBIN T€H MMOJABISIET IEHCTBHE IPYTrOTr0 JOMHUHAHTHOTO T'eHa, TO
- 3TO NPUMED:
1) peuieccuBHOTO 3MKCTa3a
2) noauMepHuu
3) TOMHUHAHTHOTO PIUCTa3a
4) MHOXKECTBEHHOT'O aJuIeTI3Ma

3aoanusn, nanpaenennsvie nHa popmuposanue ymeHuil u HAGbIKO8
1. JlaGoparopnasi pabora

[Ipy  w3ydeHun  auCHUIUIMHBI  “BUonorus”  MPEayCMOTPEHO  BBIMTOJIHEHUE
1a00paTOpHBIX PadoT:
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Tema 1.2. CTpyKTYpHO-QYHKIHOHAJbHAS OPraHM3alusA KJjeTok: JlaboparopHas
pabora «CTpoeHue KIeTKH (pacTeHus, >KUBOTHbIE, TPUObI) M KIETOYHBIE BKIIIOUCHMS
(KpaxMmai, KapOTHUHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTBI)»;

Tema 4.5. Buusinume CcoOUMAJBLHO-IKOJOTHYeCKUX (AKTOPOB HA 310pPOBbeE
yesoBeka: JlabopatopHas pabota Ha BBIOOP: «YMCTBEHHas pa0OTOCTIOCOOHOCTBY HITU
«BnusHue abuoTnueckux (pakTOpoB Ha yesIoBeKa (HU3KHUE U BBICOKHE TEMIIEPATYPHI)»

[Tpumep maboparopHoit paboThI

Ha3zBaHue TeMbl CTPYKTypHO-(I)YHKHI/IOHaHBHaH opraHu3anus KJICTOK

Pa3znuyats cyiecTBEHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHMU3MOB Pa3HBIX HAPCTB )KUBOM MPUPOIbI
[TpoBOUTH HAOIIOACHNE KIETOUYHBIX CTPYKTYP U UX
WM3MEHEHUH C TOMOILIBIO MUKPOCKONA

Pe3yabTaT 00y4yeHus no reme

O0mue KOMNeTEeHIUH OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE PaCTUTENbHOMN, JKUBOTHOM, TPUOHON KIIETKU

[lenb pabOThI: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBATh UX MO
MHUKPOCKOIIOM, HaXOAUTh OCOOEHHOCTH CTPOEHUS KIJIETOK Pa3IUYHBIX OPraHU3MOB,
CpaBHUBATh UX MEX]y COOOA.

1.Bompocs! uig gonyeka K 1adopaTropHoii padboTe.

1. Ha3oBHTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIUH.
2. Uto Takoe npeamMeTHOE U MOKPOBHOE CTekya? J[Jis 4ero oHu Hy»KHbI?
3. [lepeuncnure OCHOBHBIE MTpaBuiia pabOTHI C MUKPOCKOIIOM.

2.I1poBeneHne OIbITOB

OG6opyoBaHue U Mocya Marepuaibl U PEaKTUBbI
1. Mukpockornsl 1.Bona
2. [TpegmeTHbIE ¥ TOKPOBHBIE CTEKIIA 2. Pa3BeqleHHBIEC B BOAE APOKKHU
3. CTeKJIIHHbIE NTaJIOYKU 3. JIyk penuaTsiii
4. CrakaHbl
5. ®unpTpoBasibHAs Oymara (canderka)
6. CTepuIbHBIN MINaTellb
AJNTOPUTM TIPOBEACHUS PAOOTHI Bonpocs! u 3aganus
e 1. 3y4yeHne CTPOCHUA PACTUTEIbHOU Omnpenenure Gopmy KIETOK,
KJIeTKH e Haiinure s1p0, BaKyosid, 000JI0UKY
1.1. CHATH C BHYTpEHHEN MOBEPXHOCTH MSICUCTOU KJIETKU.
YelyH JTYKOBUI[bI TOHKYIO IJIEHKY — AHAEPMY; e 3apucyiiTe HECKOJBKO KJIETOK
e 1.2, [TomecTUTh KycOU€K 3MUACPMBI Ha SMUAECPMBI, 0003HAYHB HA PHUCYHKE:
MPEIMETHOE CTEKJIO B KAILTIO BOAbI; LUTOIIa3MY, PO, BaKyOJIH,
e 1.3. HakppITh 0O0BEKT NOKPOBHBIM 000JI0YKY KIICTKH
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CTEKJIOM;

e 1.4. PaccMOTpeTh KJIETKH SUAEPMBI TO]T
pa3IMYHBIM YBEITMYEHUEM MUKPOCKOIIA

2. U3yuyeHue cTpOeHUs ;KUBOTHOM KJIETKHU

2.1. ITpoBecTH CTEPUIIBLHBIM IIIATENIEM C JIETKUM
Ha)XHUMOM 110 HEOY WIIH 110 JIeCHaM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccMmoTpeth npenapat npu 001b110M
YBEJIMYEHUH C MIPUKPBITON quadparmoii
KOHJIEHCATOopa.

PaccMmoTpuTe Ha KOHUMKE MITIATeNIs B
KaneJbKe CJIIOHBI CIYIICHHBIC KIICTKA
ATHTEIHS
PaccMmoTpuTe Ha npenapaTe OTJAe/IbHbIE
KPYITHBIC TUIOCKHE KIJICTKH HEMPaBUIbHOM
¢dbopmbl. bonbIas yacTh KIETOK MEPTBBIE,
MOATOMY B HUX XOPOIIIO 3aMETHO SIIPO.

e 3apucyiTe HECKOJIBKO KIIETOK,

0003HAYBTE PO U IUTOILIA3MY.

3. U3yuyeHne CTPOEHHS KJIETKHU JAPOKKeH
(rpuobI)

3.1. [lomecTUTh CTEKISTHHON MATOYKOM Karlio
pacTBopa ¢ JpOKKaMM Ha MPEIMETHOE CTEKJIO;
3.2. HakpsbITh €e nOKpOoBHBIM cTeksioM. Ecinu ecTh
U3JIMILIKY JKUJKOCTH, YIAJIUTE €€ C TIOMOILIbI0
bmbTpoBaNBEHOM Oymaru (canderkn);

3.3. PaccMoTpeTh npemnapar 1moja MUKpOCKOIIOM

Haiinure npoxKeByro KIETKY,
paccMOTpeTh ee popMy U OTJENIbHBIE
4acTH.

3apucyiTe HECKOJIBKO KIIETOK, CIIEIalTe
MTOATIMCH.

HTorosassi KOHTPOJILHAS YACTH JIA00PATOPHOM PAOOTHI (BLINOJHUTL MUCHLMEHHO0):

1. U3 kakmMxX OCHOBHBIX YaCTEW COCTOUT JIr00as KieTka?
2. Yro ob1iero uMeeTcsi B CTPOCHUH PAaCTUTEIHHON U JKUBOTHOM KIIETOK?

3. UeM pa3M4aroTcs 3TH KIETKU?

4. YeM 00BACHUTH, UTO, Oyy4d YCTPOSHHBIMHU 10 €IUHOMY TLIIAHY,
KJIETKH BECbMa pa3zHo00pa3Hbl 1o ¢hopme u pazmepam?
2. [IpaKkTHKO-0PHEHTHUPOBAHHBIE pacUeTHbIE 3aJaHUsl

Ha3BaHue TeMbl [Momymsimus, cooOriecTBa, SKOCUCTEMBI

PesyabTaT 00yuenus mo teme

OnuceIBaTh CBSI3b MEXK/ly OPTAaHU3MOM U CPENIOHN €ro

Y cTaHaBIMBaTh CBSAI3b CTPYKTYPBI U CBOMCTB SKOCHCTEM

oOuTaHus

O01mme KOMIeTeHUMHT

OK 01, OK 02, OK 07

HasBanue 3aganus: PemeHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aIaHUH 1O
MEPEHOCY BEUIECTBA U SHEPTUU B IKOCHCTEMAX C COCTABIIEHUE TPOPUUECKUX Leneil 1
MUpamMul OMOMAaCChI U DHEPTHH

Xona paboTsl
1.BemosHUTE TECT:!
1. PenyneHTsr:

a) 3amacaroT SHEPrHio, o0pa3ysl OpraHUuYECKUE BEIIeCTBA
0) pa3pylIalT MEPTBBIC OCTATKH PACTCHHM U KHUBOTHBIX

B) IMUTAIOTCA TOJIBKO )XHUBBIMU paCTCHUAMU
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I') UCTIOJIB3YIOT B MUIILY TOJBKO )KMUBOTHBIX

2. [TponyueHTsl:

a) CUHTE3UPYIOT OpraHMYECKHUE BEUIECTBA U3 HEOPTaHUYECKUX

0) paznararoT MEpPTBbIE OCTATKHU PACTEHUH U )KUBOTHBIX

B) MMUTAIOTCS TOJIBKO KUBBIMU PACTCHUSMHU

I') UCTIOJIB3YIOT B IMUIILY TOJIBKO KHBOTHBIX

3. IlepBUuUHbIE KOHCYMEHTHI:

a) IPOM3BOJAT OPraHMYECKUE BELIECTBA U3 HEOPraHUYECKHX

0) pasnaraloT MEpPTBBIE OCTATKH PACTECHHI U JKUBOTHBIX

B) MUTAIOTCS )KUBBIMU WJIM CYXUMH PAaCTEHUSMHU

I') UCTIOJIB3YIOT B IUIILY KUBBIX M MEPTBBIX )KHBOTHBIX

4. I1necHeBble TPUOBIL:

a) penyLEHTbI

0) IPOIYIEHTHI

B) MIEPBUYHBIC KOHCYMEHTHI

I') BTOPUYHBIE KOHCYMEHTBI

5. KoMapoB OTHOCHT K:

a) MPOyLIeHTaM

0) pemymneHTam

B) KOHCyMeHTaM 1To nopsjaka

I') KOHCYMEHTaM 2ro nopsijika

2. [Tonp3ysch mpUMeEpaMu, pEIIUTh MPEATI0KEHHbIE 3a]jauu

1. Onpenenure, Kakyro Maccy pacTeHH COXpaHUT OT MOeJaHMsI T'yCEeHUIaMu apa
CHHMII IIpU BBIKApMIIMBaHUM 4 NTeH1I0B. Bec oHOrO NTeHna 5 rpamma.

2.2. Kakast Mmacca pacTeHu# He0OX0auMa JijIsl CYIIeCTBOBAHUS JIMCHI Maccoi 12kr,
u3 KoTopeix 60% — Boga?

2. Kaxkas muomaas HeoOXxoauma JUisl cyliecTBoBaHus AenbdunHa maccoit 120xkr, u3
KoTopbiX 70% — Boja, eciau MpOAYKTUBHOCTh OuotieHo3a 1kB.M Mops 400r cyxoit
O6romaccsl B roj?

3. Onpenenure, CKOJIBKO BOJIKOB MOXKET IPOKOPMUTHCS HA MPOTSKEHUH 0Jla Ha
wiontaan 200000 M2 (ipousBoauTenbHOCTh 1 M2 coctasnser 300 r), ecnu Macca 1
BoJika 60 kr. CKOJIBKO 3aii1ieB MpH 3TOM OyJIeT CheIeHO, ECITU Macca 3aiina 4 Kr.

2. Kakas macca pacteHnii He0OX0uMa ISl CYIIIECTBOBAHUS JIUCHI, MaCCOM 8 KT, U3

koTopeix 70% Boxa?

3. Kakas nomaas OMoIieH03a MOXKET IPOKOPMUTD OJIHY 0COOb MOCIEAHET0 3B€Ha
B I[€NU IUTAHUS: IIJIAHKTOH — pbi0a — TroneHb. Cyxas 6roMacca miaHkToHa ¢ 1

M2 coctasisieT 600 r B roa. Macca tronenst — 300 kr, u3 kotopeix 60% coctaBiser
BOJA.

4. Onpenenute, CKOJIBKO JINC MOKET IPOKOPMUTHCS HA IPOTSKEHUH I0/1a Ha
momaau 100000 M2 (mpousBogutenbHOCTh 1 M2 coctasmsier 300 1), ecnu macca 1
nuckl 12 xr. CKOJBKO 3aiIIeB TP 3TOM OYJET ChEeICHO, ECIIM Macca 3aiiia 3 Kr.
Pewrenue:

A) CoctaBuM 11eTTh MTUTAHUS:

pacTeHus — 3ai1pl — Juca

CornacHo npaBHITY SKOJOTHYECKON MUPAMUIBI:

pacTeHus — 3ai1pl — Juca

1200xr 120xr 12kr
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b) Onpenensiem miomaas JaHHOTO OMOIEH03a, €CJIM U3BECTHO, UTO
NpOU3BOAUTENBLHOCTD ¢ 1 M2 coctaBiser 300r = 0,3kr.

1 M2 —0,3 kr
X M2 — 1200 xr mmagkroHa x=1%1200:0,3=4000M2
x =4000 m2

B) Onpenensiem xonudectBo juc Ha miomaan 100000m2

1 muca — 4000m2

X e - 100000M2 x= 1*10000:4000=25 auc

I') OnpenensieM KOJMYECTBO ChEICHHBIX 3al1IEB

Ha 1 nucy maccoit 12kr npuxonutcst 120 kr maccsl 3aiilieB (Macca KaKaoro 3 Kr).
120:3=40 3aiirneB.

A Ha 25 muc npuxoautcs 25%40=1000 3aiires.

3. Pemrenue 3agau

Ha3zBaHue TeMbl 3aKOHOMepHOCTI/I HaCJICOJOBaHUA

OnuceiBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MEHUYUBOCTH
PesyabTaT 00yueHnus mo teme OnpenensiTb BEpOSITHOCT BOSHUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPH MOHO-, 11,
MOJINTHOPUAHOM M AHATM3UPYIOLIEM CKPEIMBaHUU

O01ue KOMIeTeHIUH OK 02, OK 04

@opMyIMpOBKa 3alaHUs: PELINTE 3a7a4l, COCTaBUB CXEMBbI CKPEILMBAHUS
3anaHue sBISETCS NMPOPECCHOHANbHO-OPUEHTHUPOBAHHBIM. 3aJauu JUIsl CTYJEHTOB
oJIOMparOTCsl B COOTBETCTBMM C OOBeKTOM wu3ydeHus ‘‘Pacrenus”, ‘“JKuBoTHble” win
“YenmoBek™.
[lpumep 3amau A CTYyNEHTOB, oOOydaromuecss Mpodeccuy/crenuanrbHOCTH
CBSI3aHHOM C 00BbEKTOM n3ydeHus “Yenopex™:
3anaua 1. Y yenoBeka ambOMHU3M U CIIOCOOHOCTH MPEUMYIIECTBEHHO BIIA/IETh JIEBOU
pYKOH — pelecCUBHbIE IPU3HAKH, Hacleayloluecs He3aBUCUMO. KaKoBBI TE€HOTHIIBI
poauTelel ¢ HOpMaJIbHOW MUTMEHTALMEN U BIAJACIOIINX IPABOU PYKOM, €CIIM Y HUX POAUIICA
pebeHOK abOMHOC U JIeBIIa?
3anaya 2. YV 4enoBeka NpaBOPYKOCTb JOMUHUPYET HaJl JIEBOPYKOCTHIO, KAPETIa30CTh
Haj romyOormnazocteio. ['omyOoriasslii mpaBia KEHWICS Ha Kaperjiazod mpasiie. Y HUX
pPOIMIIOCH JBOE JIeTe — Kaperjasblid JieBIIa M roiayborniaspiii mpasma. OT BTOporo Opaka
9TOTrO € MYKUYMHBl C Kaperjia3od MpaBIION pPOAWIOCH JEBATh KaperyasbplXx JeTeH,
OKazaBIIuxcs npasmamMu. OnpenenuTs TeHOTUITBI MY KUUHBI U 00€UX JKEHIIUH.
3anaya 3. V Iletu u Camu kapue riasa, a y ux cectpsl Mamu — roiny6sie. Mama 3tux
nereit rosryOoriasas, XOTs ee poJUTeNH UMelnH Kapue riasza. Kakoil npusHak nomMuHupyer?
Kakoii et a3 y nanel? Hanummure reHOTUIBI BCEX MEPEYUCICHHBIX JIHII.

Kputepuun onennBanus
“5” - Bce OTBETHI BEPHBI
“4” - nomymieHa oHa omuoOKa
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“3” - momymieHsbl 2 OMIHOKH
“2” momyieHsl 3 1 6osiee omMOOK Ui pPaboTa HE BBITIOJIHEHA

4. Keiic Ha aHaau3 uHGopmManumn

Ha3BaHue TeMbl brorexHomoruu B MeAUIMHE U (hapMariuu
AHaNM3UPOBATH STUYECKUE ACTIEKTHI COBPEMEHHBIX
Pe3yabTaT 00yuenusi no teme HCCIIEIOBAHUI B 001aCTH OMOTEXHOJIOTHH H
FeHETUYCCKUX TEXHOJIOTHIA
O01ue KoMIeTeHIUU OK 01, OK 02, OK 04

Keiicbl uCnonp3yroTCsl B Ka4€CTBE OLIEHOYHOTO MEPONpPUITHS B pazzene 5 “buonorus
B JKM3HM, KOTOPBIN SIBJISIETCA IMPUKIIAJHBIM MOJYJIEM U COCTOUT U3 JIBYX 4acted. Tema 5.17
“BUOTEXHOJIOTUH B JKU3HU KaXJ10ro” M3Yy4arTcs HE3aBUCUMO oT
npodeccuii/crienuanibHOCTe  00ydJarImuXxcs, TeMa 2  SBISETCS  MPOQPECCHOHAIBHO
HaMpaBJIEHHON U MOAOUPAIOTCS B 3aBUCUMOCTH M MPOQECCUOHAIBHON HAMPaBICHHOCTH.
[TpuBenem mpumep keiica k Teme 5.2.1. “buorexHonornu B MeaunuHe u papmaum’
DopMyIHpPOBKA 3aIaHUS:

buorexHomorus — KOMILIEKCHAS HayKa, HallpaBJICHHAsA Ha IIOJYYCHUC LCIICBOI'O
npoaykra, ¢ IIOMOMIbBIO OHMO000BEKTOB MI/IKpO6HOFO, PAaCTUTCIILHOTO U KUBOTHOI'O
IMPOUCXOKIACHUA.

MeaunuHcKas OMOTEXHOJIOTUS - oTpaciib, OcIb KOTOpOﬁ CO31aHHUC

JTUArHOCTUYECKHX, MPOPUIAKTUUECKUX U JICUSOHBIX MperapaToB, OHA U3Y4aeT BO3ZMOXXHOCTH
WCIOJIb30BaHUS MUKPOOPTaHU3MOB, 7Sl TOJy4YeHUs] aMUHOKHUCIIOT, BUTAMUHOB, (DEPMEHTOB,
AHTUOMOTHKOB, OPTAHUYECKUX KUCIIOT.

CaxapHsblii nuabet — 310 3a00yIeBaHre 0OMEHa BEUIECTB, MPU KOTOPOM B OpPTraHU3MeE
HE XBaTaeT MHCYJMHA, a B KPOBM MOBBIIIAETCS coepxkaHue caxapa. CopepxaHue caxapa B
KpOBU HEOOXOIUMO il HOPMAadbHOTO (YHKIIMOHUPOBAHUS KJIETOK. MHCYNHH, KOTOpBIi
BbIpa0aTHIBAET MOKENyI0UHAs Kelle3a, 00ecreunBaeT NPOHUKHOBEHUE TIIFOKO3bI B KIIETKH,
HO WHOTJA MPOUCXOAUT cOOM BHIPAOOTKM MHCYJIMHA M KJIETKA HE IMOJIydaeT He0OXOJUMOTO
MATAHUS, a caxap HAKAIJIMBAeTCA B KPOBU. DTO MPHUBOJUT K BO3HUKHOBEHHIO CaxapHOTO
nuabera pa3HbIX TUIIOB, OJIMH U3 KOTOPBIX SIBIISIETCS MHCYIUHO3aBUCUMBIM. [Ipu Takom Turme
caxapHoro auadeTa 3a00JIEBIINNA TOJDKEH BCIO )KM3Hb BBOJIUTH ce0€ MHBEKIIMA HHCYITHHA.

[To nmannabiM cratucTukd, B 2014 1. KomnuecTBOo OONBHBIX CaxapHbBIM TUAOETOB B
Poccuiickoit dheneparnmum coctaBuio 387 miH 4enoBek. [1o HEKOTOPBIM JaHHBIM 3Ta IUbpa
Ka)KJIbI TOJ] yBennuuBaercsa Ha 5%.

3ajaHue: HalIuTe M NPOAHAIM3UPYHTE pa3NUYHblE HWCTOYHUKM HH(DOpMaIu
(Hay4Has u ydeOHO-Hay4dHas JIUTEpaTypa, cpeAcTBa MaccoBoi nHdopmanmu, cetb HTepHET
u Jpyrue) mno teme keiica. OTBeTbTe HAa BONPOC HA OCHOBE HaWJEHHBIX AaHHBIX: C yem
CBSI3aH pOCT 3a00JeBaeMOCTH CaxapHbIM JMA0ETOM CpeId B3POCIOr0 HACEICHUS W
oMmoyioxkeHue 3aboneBanusi? Kakume Mepbl NpOQMIAKTUKU caxapHOro auadera MOXKHO
peann3oBaTh B MOBCEIHEBHOM KU3HU Kaxkaomy u3 Hac? Kak pa3BuUBaioCh MPOU3BOJCTBO
WMHCYJIMHA U C KAKUMH 3TUYECKUMH HOPMaMU IIPU 3TOM CTaJIKUBAJINCh YUCHbIE?

[ToaroToBETE YCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXOMMO OTPa3UTh:
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1. CaxapHblii 1uabeT — NPUYUHBI, CAMIITOMBI, JHATHOCTHUKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh CaxapHOro nuabera cpeiu HacelleHHs CBOEro perhoHa 3a
MocjeHUe TPU TOJAa, MPOAHAIM3UPOBAB HAyYHbIE IMYOJMKAMM W CTATHCTUYECKYIO
OTYETHOCTH (B TOM 4Hcie 0T4eThl ['ocyaapcTBEHHOrO peecTpa caxapHoro quabera);

3. PacmpocTpaHeHHOCTh caxapHOTO Jaua0deTa cpeau HaceleHus Poccuiickoid
denepanuu  3a TMOCIEOHUE TPU TOJa, MNPOAHAIU3UPOBAB HAy4HbIE IMYOJUKALUU U
CTaTUCTUYECKYIO OTYETHOCTh (B TOM YHCIIE OTYETHI ['0CYy1apCTBEHHOIO peecTpa caxapHOro
nuadeTa);

4. TlpennoyiaraeMble MPUYMHBI U3MEHEHUS 3a00JI€BAEMOCTH CaxapHbIM JHa0EeTOM U
X 000CHOBaHHE;

5. Bo3moxHbIe MTPOYUITAKTHYECKIE MEPOTIPUSITHS;

4. MeTo/1bl MOJTY4Y€HUs UHCYTUHA;

5. Otpasure 3TUYECKUE aCIEKThl NCIOJIb30BaHUs OMOTEXHOJIOTUN MPU MPOU3BOICTBE
WHCYJUHA.

JI1st co31aHms Ka4eCTBEHHOM MTPE3CHTAIIMM HEOOXO0UMO COOII0IaTh Psil TPEOOBaHMIA:

OO6mmue 1. TlpesenTanus qo/KHA HAYMHATHCS C TUTYJIBHOTO Cllaiiia, rie

TpeGoBaHus yKa3bIBA€TCs TEMA, CBEJICHUs 00 aBTOpE U T.II.

2. Ha cnaiinax He00X0AUMO pa3MenaTh TOJbKO TE3UCHI, KITFOUEBbIC
CJIOBa, rpaduecKkre Marepuaibl (CXeMbl, PUCYHKH, TaOIHIIbI, HOTO
U T.IL.).

3. Hcnonp30BaTh €IUHBIN CTUIH OQOPMIICHHUS.
4. Konu4ecTBO ClaiifIoB JOJKHO OBITH JOCTATOYHBIM JJISl PACKPBITHS
TeMbI, HO He Oonee 20-TH.
[pudter 1. Craenyer ucmosib30BaTh CTaHIAPTHBIC, IUPOKO PACTIPOCTPAHCHHBIE
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;

2. Pa3zmep mpudra 11 3aroJoBKOB — He MeHee 24, i1 MHPOpMaLuu
He MeHee 18.

3. He pexomenayercst UCIOIB30BaTh pa3Hble TUIBI MIPUPTOB B OJHOM
NPe3CHTAIHH.

4. Jlna BblmeneHuss MHQOPMALUHU CIEAYyeT HCHOIb30BAaTh KUPHBIN
MPUQT, KYPCUB HITH TOTYEPKUBAHNUE.

5. He 3noynotpe0asTh NpONMCHBIMU OYKBaMHU.

®on 1. XenmarembHO UCIIOJIL30BaATh OJHOTOHHBII (I)OH HCAPKUX MACTCIIbHBIX
TOHOB.
2. I[JBI (I)OHa OpCANOYTUTCIIbHBI XOJIOAHBIC TOHA.

Hcnonb3oBanue 1. Ha omnom crnaiime peKOMEHIyeTCsl HCIOJIb30BaTh HE Oosiee 3-X
LBETA [[BETOB: OJUH /751 GOHA, OJIMH JJIsl 3aTr0OJIOBKA, OJIUH JIJISl TEKCTA.
2. Jlns ¢oHa M TEKCTa HCIOIB30BATh KOHTPACTHBIC IBETA.

[IpencraBnenue 1. PexomMeHayercsi HCIOIB30BaTh KOPOTKUE CIIOBA U MPEATOKEHUS.
uHpOpMaIu 2. MuUHMMH3HUPOBATH KOJIMYECTBO IIPEJIOTOB, Hapeuui,
MIpUJIaraTeabHbIX.
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3. 3aronoBKH JOJDKHBI IPUBIIEKATh BHUMAHUE ayTUTOPHH.

O0beM He crouT 3amoiHsATh OOWH CJIAi] CIWIIKOM OOJBIIMM OOBEMOM
nHpopManuu nH(OpMALIUU: IO MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0ojiee Tpex
(hakTOB, BBIBOJIOB, OTIPE/ICIICHUH.

5. YueOHo-ncC1e10BaATEIbCKUN MIPOEKT

Ha3Banue TeMbI buroskonornyeckuii 3KCIEpUMEHT

[TpoBOIUTH OMOIKOIOTHIECKU IKCTIEPUMEHT
[1nanupoBaTh GMOIKOIOTUUECKUI SKCIIEPUMEHT
PesyabTaT 00yueHnus mo teme HNHTepnpeTupoBaTh pe3ynbTaThl IPOBEACHHOTO
OMO03KOJIOIMYECKOI0 IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJIMYECTBEHHBIX METOJI0B

OO01mue KoMIeTeHIHU OK 01, OK 02, OK 04, OK 07

Y4eOHo-UCCaeI0BAaTEIbCKUIT  MPOEKT  SIBISICTCS OCHOBHBIM  CIIOCOOOM  OLICHKH
pe3yiabTaToB 00yueHus, cHOPMHUPOBAHHBIX Yy OOydYalOIMMXCA B XOJI€ OCBOEHHUS paszjena 6
“BHOPKOJIOTHUECKHE UCCIEIOBAHUA .

Cpenu pa3IM4HbIX TEXHOJIOTHH TPOEKTHOE 00yUeHne 00aaeT psiIoM IMIPEUMYIIECTB:
MO3BOJISIET  OOydYaroIIeMycsi  CaMOCTOSITENbHO (MpU  KOHCYABTAaTHUBHOM  MOJJIEPIKKE
mpernojaBaTelisi) J00bIBaTh 3HAHWSA, paboTas ¢ MHOTOYHCICHHBIMH HCTOYHHKAMU
uHpopmanuy, npudbopaMu U J1aOOpaTOPHBIM O0OOPYTOBAaHHEM, H OJHOBPEMEHHO B JIEJIOBOM
OOIICHHUH C OJTHOTPYIITHUKAMH Pa3BUBATh KOMMYHHKATUBHBIC YMCHHS W HABBIKH.

Jlns  ydeOHO-UCCIeoBaTeNIbCKOTO TMpOeKTa B paMkKax Ouonoruu Haumbosee
ONTHMAaJbHa rpynmnoBas popma padoThl HaJl IPOEKTOM.

Tembl y4eOHO-MCCNEAOBATEIBCKOTO TMPOEKTa, MPHUBEACHHBIE HIKE, SBISIOTCS
MPUMEPHBIMH U MOTYT OBITh MOJEPHH3UPOBAHBI TOJI PETHOHAILHBIE OCOOCHHOCTH W C
Y4eTOM MOoJIy4aeMoil yqamumucs npodeccueit (crenuanbHOCThIO):

[TpumepHBIe TEMaTHKN yU4eOHO-UCCIIeIOBATEIILCKOTO TIPOSKTA!

1. Ormenka kadecTBa aTMOC(HEPHOTO BO3AyXa

2. OrleHka Ka4ecTBa MOYB METOIOM (PUTOTECTUPOBAHUS

3. OreHka kayecTBa BOJ IIOBEPXHOCTHBIX BOJIOEMOB 10 OPTraHOJEITHYCCKHM U
(U3UKO-XMMHYECKUM CBOHCTBAM

4. Bmusnue ITAB Ha pocT U pa3BUTHE CEMSH BBICIINX PACTCHHM

5. BnwmsHEE cOJNIEBOTO 3arps3HEHHS Ha POCT U Pa3BUTHE CEMSTH BBICIITUX PACTCHHIA.

CtpykTypa yaeOHO-UCCIIEI0BATEIHCKOTO MPOEKTA BKIIOYAET MSATh OCHOBHBIX ATara.

OcHOBHBIE TIard TEPBOTO dTama BBIMOJIHEHUS MPOEKTa: 0OOCHOBAHUE aKTyaTbHOCTU
BBHIOpDAaHHOW TEMBI, BBISBICHHE NPOOJIEMBbI HCCIICIOBaHUS, (DOPMYIHMPOBAHUE THIIOTE3BI,
MOCTAaHOBKA LIENM U 33a]a4 HCCIENOBaHUS, BHIOOP METOAOB HCCIIEIOBaHUS, BBIOOP TOYEK
orbopa mpoOd Ha TEPPUTOPUU HCCICAOBAHMS, OIpeAcieHne (GOpMbI TPEICTaBICHUS
PE3yIbTAaTOB MCCIEIOBAHUS, ONPEACTICHUE STANIOB U COCTABIICHUE TJIAHA MCCIIETOBAHUS.

Brtopoii sTan BkitoaeT B ceOsi MOArOTOBKY HEOOXOAMMOW MOCYBI U MaTepHaia Jis
OKCIIEPUMEHTA, TPOBEACHHE OJKCIEPUMEHTA, TMEPUOJUYECKYI0O TPOBEpKAa  TECUCHUS
JKCTIepUMEHTa/ cOOp MaTepurasa B BRIOpaHHBIX TOYKaxX 0TOOpa Mpoo.
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B nepuon Tperbero srama MpOBEACHUS OHMOIKOIOTMYECKOTO HCCIEI0BAHUS,
oOyyaroliuecs:  IOJy4yarOT  [EpPBUYHBIE  SKCIIEPUMEHTAJbHbIE  JIaHHBIE,  I[IPOBOJAT
CTaTUCTHYECKYI0O OOpa0OTKYy IMOJYyYEHHBIX MJAaHHBIX, MPOBOJAT aHAINW3 PA3IUYHBIX
HCTOYHHUKOB MH(POPMALIMHU B paMKaX TEMbI IPOEKTa.

Ha 4erBeprom »stame, oOy4arommecss BBIABISIIOT 3aKOHOMEPHOCTH — MEXIY
UCCIIEyEMbIMH OOBEKTAaMH, IPOLECCaMH U SIBJICHUSAMH, (OPMYIUPYIOT BBIBOJBI U
pa3pabaTbIBalOT MPOTHO3BI, MPOBOAAT OIEHKY KadecTBa HCCIEAYEeMOro OO0beKTa 110
pe3yiabTataM OMO3KOJIOTMYECKOT0 aHAIN3a.

Ha 3aBepmiatomieM »3tame npoBOAWUTCS OGOPMIIEHHE pPE3YJIbTaTOB BBIOJIHEHHS
y4eOHO-UCCIIEI0BATENIbCKOT0 IPOEKTa B COOTBETCTBUM C 33aJaHHBIMM TpPeOOBaHMSAMU U
IIPE/ICTAaBICHHUE PE3YJIBTATOB HA 3ALUTE IPOEKTA.

[IpuBenemM npuMep OIMUCAHUSA 3TANOB BBINOJHEHHUS y4eOHO-HCCIIEI0BATEILCKOTO
MIPOEKTA:

VYBaxkaemble cTyneHThl! B pamkax mpoekra BaM HEOOXOJMMO NMPOWUTH MATh 3TAIOB
paboThI HaJ| y4eOHO-MCCIeI0BATEIBCKIM ITPOEKTOM OT BBEIOOpA TEMBI 10 ITyOJIMYHON 3alUThI
MIOJIyYEHHOT'0 pe3ysIbTara.

Ha nepBom srane:

- copmupoBaTh KOMaH1y MPoeKTa (2-3 yemoBeka);

- BbIOpaTh TeMy y4eOHO-UCCIIEI0BATEIBCKOTO MIPOCKTA;

- 000CHOBaTh aKTyaJIbHOCTb BHIOPAHHOH TEMBI;

- BBISIBUTH NMPOOJIEMBI UCCIIEIOBaHUS, CPOPMYIUPOBATH THIIOTE3Y;

- mojo0paTh METO/bI UCCIEOBAHUS B paMKaX CBOETO MIPOEKTa;

- BBIOpaTh TOYKU O0TOOpPA MPOO HA TEPPUTOPUU HCCIIETOBAHUS

- chopMyIMpOBATH LEJIU U 33J]a4u HCCIIEeIOBAHNUS;

- COCTaBHTb ILJIaHA HCCIIE0BAHUS.

Ha BTopom stamne:

- MOATOTOBUTH HEOOXOIUMYIO MOCYly U MaTepuasa Jjs SKCIIePUMEHTa;

- MIPOBECTH HKCIEPUMEHTA, IEPHOANUYECKH MTPOBEPSI €ro TeueHue (pu
JUINTEIBHON IOCTaHOBKE OIbITa)/ cOOpaTh MaTeprall B BEIOpaHHBIX TOUYKAX
otOopa mpoo.

Ha tpetsem stane:

- TIOJYYMTb [IEPBUYHBIE IKCIIEPUMEHTAIIBHBIE JAHHBIE;

- TPOBECTH CTATUCTHUYECKYIO 00pabOTKY MOITYYEHHBIX JaHHBIX;

Ha yerBeprom orare:

- BBIIBUTb 3aKOHOMEPHOCTH,

- chopMyIMpOBaTh BBIBOABI U JaTh IPOTHO3 MJIH OLICHKY KauecTBa
UCCIIeTyeMOro o0beKTa Mo pe3ybTaTaM OM03KOJIOTHYECKOTO aHaIHN3a.

Ha 3aBepmaromem srare:

- o(pOpMUTBH Pe3yNHTATHI BHITTOJTHEHHUS YUEOHO-UCCIE0BATEIHCKOTO ITPOCKTA B
COOTBETCTBHUH C 33JJaHHBIMU TPEOOBAHUSIMH;

- TMOATOTOBUTH YCTHOE COOOLIECHHUE U MPE3EHTAIIHIO;

- TPEICTaBUTH PE3yNIbTAThl BHITOJHEHNUS y4eOHO-UCCIIEI0BATEIBCKOTO MPOEKTa
Ha 3alluTe.

[TpriMep BBITOTHEHUS TPOCKTA:
Ha3panue mpoekrta: OreHka KadecTBa aTMOC(EpHOro BO3[yXa MO XBOE COCHBI
OOBIKHOBEHHOIA.
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IIpoGsema mcciaenoBaHUsl: ONPEICIICHUE HCTOYHUKOB 3arpsi3HEHUS BO3JyXa Ha
TEPPUTOPUU HACEIIEHHOIO IIYHKTa HAa OCHOBAaHUU IIPOBEICHHUS DKCIPECC-OLCHKH KayecTBa
BO3/lyXa 110 COCTOSIHUIO XBOU COCHBI OOBIKHOBEHHOH C OIpeAeNeHHEM Kiacca 3arpsi3HEHUs

BO3/IyXa.

Ienp mpoekra: onpenenuTbh 30HBI Pa3HOM CTENEHU 3arpsA3HEHMs, C YKa3aHUEM
HCTOYHUKA (MCTOYHUKOB) 3arpsi3HEHUSI.

3agauu npoexkTa:

1. BoiOpaTh TeppUTOPHIO HCCIEA0BAaHUS U TOYKU 0TOOpa MaTepuaa;

2. [IpoBecTu OLIEHKY NOBPEXKACHUS U YCHIXaHUSI XBOU;

3. OnpenenuTth Ki1acc 3arpsa3HEHHs BO31yXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHUs BO31yXa, HA KOTOPOH OTMETHTH 30HBI Pa3HOM
CTETEeHHU 3arpsi3HEHUs BO3AyXa U UCTOYHUKHU 3arps3HEHHUS;

5. IloAroToBUTH U MyOJUYHO 3aLIUTUTH PE3YJIbTAThl IPOEKTA B KOMAH/IE.

Pe3yabTaT npoekTHOM padoThl 00yYAKOIIErOCs :

Kapra cremeHu 3arps3HEHHOCTH aTMOC(EepHOrOo BO3AyXa Ha
UCCIIEIOBAaHMUS C YyKa3aHUEM HCTOYHUKOB 3arps3HEHHs; MPE3EHTAIUsl pe3ylbTaToB
HCCIIEIOBaHUS.

dopma npeacTaBaeHus pe3yIbTATOB IPOEKTHOM padoThI:

3amuTa OpoeKTa € HCIOJIb30BAHUEM CPEJICTB BHU3yaJIU3alUd U JE€MOHCTpalUH

IIpoaYyKTa.

BeinosiHeHue npoekra:
Bonpocs! 1u1s1 1onmycka K NPOEKTHOM padore
1. ChopmynupoBaTh 11eJ1b IIAaHUPYEMOT'O SKCIIEPUMEHTA.

2. Kakue nmoka3zarenu HCIIOJIB3YIOTCA AJISI OICHKU Ka4CCTBa aTMOC(i)epHOl"O BO3JyXa I10

COCTOSIHHIO XBOH.
3. Kakue UCTOYHUKHU 3arpsA3HCHUA aTMOC(I)CpHOFO BO3J1yXa €CThb B BalllcM paﬁOHe
IMPOKHUBAHUA.

4, HGPGIII/ICJII/ITB OCHOBHBIC 3Tallbl OIIPEACIICHUS YUCTOTBI aTMOC(bepHoro BO3yXa I10

COCTOSTHUIO XBOH.
5. Kakue kiaccel MOBPEXKICHHS XBOU HCIIONB3YIOTCS B TJAHHOM MeTOIUKe?
6. [lepeunciure U OXapaKTEPU3YHTE KIIACCHI YCHIXaHUS XBOH.

7. Kakue kiaccel 3arps3HeHUs BO3yXa BBIIACISIOT?

8. OnumuTe mpaBuiIa 0TOOpa MaTepraa.

9. Kakue 3arpsi3HUTENH BBI3BIBAIOT TTOBPEKACHUS XBOH?

10. Kak onpenenuts NpoAOIKUTEILHOCTD )KU3HU (MaKCHMaIbHBIA BO3pacT) XBou?

11. Ot yero 3aBHCUT BBI60p pacCToOdIHUA MCKAY TOUKAMU I/ICCJ'IC,ZLOBaHI/IH?

12. XBOI0 KaKoro rojia HEOOX0UMO cOOpaTh JJIs MPOBEACHUS OTICHKUA COCTOSTHUS

aTMocQepHOro Bo3ayxa?

Otarnsl NpoBeaeHNs PaOOTHI:

1. IToArOTOBUTEIBHBIN:

- BBIOOp TEPPUTOPUH U TOUEK UCCIIEOBAHUS;

- cOop MaTepuana;

2. KamepanbHast 00paboTka COOpaHHOTO MaTepHasa.

TEPPUTOPUU

1. BoiOpaTth TOUKH uccienoBaHus, npumMepHo 4 — 5. Touku TOMKHBI HAXOAUTCS Ha
OJTHOM JMHHMH II0 MEpe YIAJICHHA OT NMOTEHUUAJIBHOIO MCTOYHMKA 3arpsA3HEHHUS B BallcH
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MECTHOCTU — HACEJIEHHOI'0 IYHKTAa, IPOMBIIIJIEHHOIO MPEANPUATHS WIH aBTOMarucTpalu.
XKenarenpbHo pacronaraTb TOYKH IO JIMHUU NpeoOalaloluXx BETPOB — B Ty CTOPOHY, B
KOTOPYIO BETEP CHOCUT IOTEHLUAIbHbIE 3arPSA3HSIIOIINE BELIECTBA.

Paccrosinre mexay TOYKaMu 3aBUCUT OT MOUIHOCTH HMCTOYHUKA 3arpsisHeHus. Eciu
9TO OOJBIION HACEIIEHHBIM MYyHKT C MPOMBIILICHHBIMU MPEANPUATASIMA U MHOTOYHCIICHHBIM
aBTOTPAHCIOPTOM, TO PACCTOSTHUE MEXKY TOUYKaMH MOTYT ObITh B mpenenax 1 KM (JanbHss
wiomazaka Oyler ynaieHa OoT ropoja Ha 5 kMm). Eciam 310 HeOombInas KOTENbHAs, TO
paccrosgHue Mexay Iulomaakamu MoxeT coctaBiasith 400 — 800 wmerpoB. Eciu 3T0
aBToTpacca, To 20 — 200 MeTpoB (B 3aBUCUMOCTH OT IIOTOKA aBTOTPAHCIIOPTA).

2. B kaxmoil Touke o0cnemoBaHus HEOOXOIUMO OTOOpaTh MOJIOABIE JIEPEBbS,
BbICOTOM 1-1,5 M ¢ OOKOBBIMH ITOOETaMU HEe MeHee 8.

3. Omnucarb BBITONTAaHHOCTh Yy4YacTKa, NPUCBOMB COOTBETCTBYrouMi Oamn (1 —
BBITAIITBIBAHUS HET; 2 — BHITONTAHBI TPOIBI; 3 — OCTAJIOCH HEMHOT'O TPAaBbl BOKPYT JI€PEBHEB;
4 — HeT HU TpaBbl, HU KYCTapHUYKOB). [IpU BBITONTAHHOCTH TEPPUTOPHUH, OLIEHUBAEMOI
Oaymutamu 3 wiun 4 OIleHKa aTMOC(HEPHOTO 3arpsi3HEHUS HE BO3MOXKHA.

4. Ha BpICOTE CBOET0 pocTa coOparh ¢ Kaxaoro nepesa (1 mepeBo B 0JIHOM TOYKE) MO
30 xBomHOK (cymmapHO 150 xBonHOK). XBOMHKHU JIOJDKHBI OBITH B BO3pacTe 2 JIET, TO €CTh
Ha7o0 OpaTh 0Opasilbl XBOM C MOOEroB BTOPOTO rojla >KU3HH — ISl BCEX TOYEK OJMHAKOBO
puc.l.

boxoprEe moberu

N S _ s — TTOYKH

OCEBOH mober
1roma

oceeoll mober
2rofa
oceeoll mober
3roma

Puc.1. Yactu BeTBH XBOWHOTO JiepeBa ciayXkaliiue OHOUHANKATOpaMHU

5. OueHuTh MPOJOKUTEIBHOCTh >KM3HU XBOM Ha BETBH, C KOTOPOW OTOMparoTCs
XBOUHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX TOOErOB B COOTBETCTBHU C PUCYHKOM 2.

[TonHbI1 BO3pacT XBOM OINpENEseTCsl YUCIOM YYaCTKOB OCEBBIX IOOEroB C
IIOJIHOCTBIO COXPAHEHHOW XBOEW IUIIOC JOJS COXPAHEHHOW XBOM Ha CIEAYIOLIEM 3a HUM
y4acTKe.
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0,5 ] 1,5 2 2,5

3 33 4

Puc. 2. Cxema onpeneneHust poaoJKUTEIbHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ ka0l TOYKH HAJIO MOMECTHTH B

OTACTBHBIN MakeT (Jrydrie OyMaKHBIN)

U cpa3y MoJANucaTh ero (ykasplBaerTcs J1aTa; Touka 0T00Opa; CTENEeHb BHITONTAHHOCTH y4acTKa;
MIPOIOIDKUTEIHLHOCTD JKU3HU XBOU Ha BETKE, OTKY/1a O€pYTCsl XBOMHKH).

2. IIpoBeeHue ONbITOB

2.1. A.]'IFOpI/ITM onpeacjJacHus KJIIacCoB NMOBPEKICHUA U YCBIXaHUSA XBOU

O0GopynoBanue u mocyaa

Marepuan

1. JIyma 1. XBost

COCHBI B Bo3pacrte 2 jet, He MeHee 30 mTyk

2. JIunelKa UM MUJUIMMETpPOBast Oymara

AJ'Il"OpI/ITM MPOBEACHUSA ONILITA

BOl'lpOCLI H 3aJ1aHUA

1. OcMOTpeTh XBOIO ITPU TOMOLIH JIYTIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIME
KJIACChI IO MPU3HAKaM MOBPEXACHUS U YChIXaHUS
COIJIACHO OLIEHOYHOM Tabnuie 1 u pucyHky 1.

3. IloxcunTarh KOJTUYECTBO MOBPEKICHHBIX
XBOMHOK B Ka)KJIOM KJIacce.

4. IToncunTaTh KOJIMYECTBO XBOUHOK C
MPU3HAKaMU yChIXaHHUs 110 KJlaccaM.

1. 3aHecTu JaHHBIE 11O KOJTUYECTBY
MOBPEXKACHHBIX XBOMHOK B TaONUILy 2.

2. 3aHECTH JaHHBIE 110 KOJUYECTBY
XBOMHOK C TIPU3HAKAMU YCBIXaHUS B
Tabnuiy 3.

2. PaccunTarh MpOLIEHT MOBPEXKIEHHBIX U
XBOMHOK C TTPH3HAKAMH YChIXaHUS
OTHOCHUTEIILHO O0IIET0 KOJINYeCTBa
COOpaHHBIX XBOWHOK.

OnenoyHas TadJauIA

Tab6muna 1

OueHka NoBpexIeHUsl U YCHIXaHUSI XBOH

Knacce noBpexaenusi | Buabl moBpexxaeHuii XBou
/ K1acc yChbIXaHusl

XapakTepucTHKA YCHIXaHUSI XBOH

KIT1/KVY 1 XBoHHKA 0€3 IATEH

Her cyxux y4acTkoB
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KII2/KVY 1 XBOMHKA c HeOonpmM | Het cyxux y4acTkoB
YHCJIOM MEJKHUX IMATEH
KII3/KY 2 XBoHMHKA C OOJIBIIMM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX M JKEJTHIX MATCH
-/KVY 3 - Vcoxna 1/3 XBOUHKH
-/KY 4 - VYcoxao 0osee MOJIOBUHBI XBOUHKH
WJTU BCS XBOMHKA JKEJTasi U cyxas

Knacce! rospexneHus (HEXpO3kI) 1 2 3

Kiacchl yceIxaHusA 1 1 1 2 3 4

Puc. 3. Knaccsl noBpex/1eHUs U yChIXaHUS XBOU
3. O6paboTKa pe3y1bTATOB ONBITOB

Tabmumna 2
OmnpenesieHue Kjaacca NOBpPe:KIeHUsI XBOU
Kiace KIT1 KII2 KII 3
MTOBPEXICHUS
XBOU
Howmep XBOUHKH 0€3 TISATCH XBOUHKH C HEOOJBIITUM XBOWHKA C OOTBIITIM
nepeBa YUCJIOM MEJIKUX MATEH YHUCJIOM YEPHBIX U
KENTHIX TISATEH
IT. % IT. % IT. %
1
2
3
Mecto
orbopa
MaTepuaia
BoiBon: % xBouHOK — 0Oe3 msATeH, Ha % HeOOJbIIOe YMCIIO MEJKHUX ISITEeH
KENTOTo 1[BeTa, y % MHOTrO TATEH Mo Bcel qmHe. Takum o0pa3oM, TOMHUHHPYET

KJIaCC MOBPCKACHUS XBOU.
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Tabmuma 3
Omnpenesienne Kjiacca yCbIXaHUS XBOH
Kiacc KV'1 KV 2 KV 3 KV 4
MOBPEKICHU
s XBOU
Howmep VYV XBOUHKHU HET Y cox KOHUUK VYcoxima 1/3 Ycoxio 6omee
nepeBa CYXHUX y4acCTKOB XBOMHKH Ha 2-5 XBOUHKH MTOJIOBUHBI
MM XBOWHKH WJTU BCS
XBOMHKA KeTast U
cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Martepuana
BeiBog: % XBOMHOK OTCYTCTBYIOT CYXHM€ YYacTKH, y % YyCOX KOHYMK
XBOMHKH, Y % ycoxja TpeTh XBOMHKH, % XBOWMHOK — TOJIHOCTBIO Ccyxue. Takum
o0pa3oM, TOMUHUPYET __ KJIACC TIOBPEXKICHHUS XBOU.

CrenaiiTe BBIBOJ O YMCTOTE BO3/lyXa HA UCCIEAYEMON TEPPUTOPHH 1O Tabiuiie 4.
Krnacc uncToTsl Bo3iyxa onpeaensercs npu NepecedyeHny Kiacca MOBPEKISHUS XBOU
Ha oberax 2 roaa )XM3H1U U MaKCUMAJIbHOI'O BO3pacTa XBOU HAa BCTKE.

Tab6muna 4.
OnpenesieHue KJjaacca 3arpsi3HeHUs1 BO31yxa

MaxkcuMaJbHbI Kaacc noBpexnennsi XBou Ha noderax 2-rorojaa xKu3Hu
BO3PacT XBOH 1 2 3

4 | -1l Il

3 | I H—-1v

2 ] Il v

2 — v V-V

1 — v V- VI

1 — — VI

VYcnoBHbIe 0003HAUYEHUST KJlacca 3arpsi3HEHHs] Bo3ayxa: | — mmeansHo uwmcthrit; II —
gucteiil; [II — oTHOcuTenbHO 4HMCTHIN («HOpMay); IV — 3arps3HeHHBIN («TpeBoray); V —
Ips3HBIN («omacHo»); VI — oueHb Tps3HBIN («BpeIHOY»), ( — ) HE BO3MOXKHBIC COUETAHUSI.

4. 3apepmarommii 3Tam: Pa3paboTka KapThl CTENEHHM  3arpsA3HEHHOCTH
atMoc(epHOro BO3JlyXa Ha TEPPUTOPUU HCCIEJOBAaHMS C YyKa3aHUEM HCTOYHUKOB
3arpsi3HEHUS; MPE3CHTALUs Pe3yIbTaTOB uccieaoBanus. [10roToBka yCTHOrO cOOOIIEeHUs U
Mpe3eHTAIMH 10 pe3yJibTaTaM MPOBEACHHOIO UCCIIEIOBAHMS.
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TpeGoBanus K yCTHOMY COOOILIEHUIO:

— MPOAOJIKUTENIBHOCTB: 10 10 MUH;

— CTpPYKTypa: KpaTKas aKTyaJbHOCTb HCCIIEIOBaHUs, THUIOTE3a, IeJib, 3aJlayH,
00BEKTHI U METO/IbI, TTOJTYYCHHBIC PE3yJIbTAThl M X 00CYXKIeHHe (IIPEICTaBICHHE MPOAYKTA),

BBIBOJBI.

TpeOoBaHMsl K CTPYKTYpe Npe3eHTAIUN:

1.

wmn

6.
7.

Jlist

TpeOOBaHUM:

Turyneublii  cnaiin. B BepxHeld dacTtu cnaiija HeEoOXOIUMO OTpa3UTh
uHpopmanuo 006 00pa3zoBaTenbHON OpraHu3ally, B KOTOPOW MPOBOAUIOCH
uccienoBanue. B 1eHTpanbHOM 4YacTu chaiijie yka3blBaeTcsi Tema y4deOHo-
HCCJIEIOBATENIBCKOTO IPOEKTa. B HIKHEH 4YacTH CIpaBa yKa3bIBaIOTCS
YYaCTHUKH [IPOEKTA, BHIMOIHIBIINE PaboTYy;

AKTYyanbHOCTb;

I'mmroTesa, 11enn, 3a1a49mn;

OOBeKThl M METOJbl MCCIE0BaHUS (MOTYT ObITh Pa3OUTHI Ha JBa cilaiifa u
ooee);

Pesynprathl uccnenoBanuii. Moryr ObITh IpPEICTABIEHbI B BHUJE PUCYHKOB,
rpadukoB, ¢ororpaduid, TaOMUI, KOTOPbIE MODKHBI HMETh CKBO3HYIO
HYMEpALHUIO U Ha3BaHHUE. KOJUYECTBO CIIaiiZIOB 3aBUCUT OT 0ObeMa MaTepuania,
HO HE JIOJDKHO NPUBBIINIATH OTBEACHHOIO BPEMEHHM Ha cooduieHue. MoxHO
IPEJCTaBIATh MaTepual HE B IIOJHOM OOBEMe, a TOJbKO CaMbl Ba)KHbIE
MOMEHTHI;

BriBoabI;

3axmtountenbHbld (“biaronapro 3a BHuManue” uinu “Criacu60 3a BHUMaHUeE”).
CO3JIaHMsI KAa4eCTBEHHOW MpE3eHTAalMd HeoOXOAMMO CoOMoIaTh  psil

Ob6mue
TpeOoBaHUs

5. TlpeseHranus 10KHA HAUMHATBCS C TUTYJIBHOTO craiina, rie
YKa3bIBAa€TCs TEMA, CBEACHUS 00 aBTOPE U T.II.

6. Ha cnaiinax Heo6X0aUMO pa3MenaTh TOJbKO T€3UCHI, KIIOUEBbIE

CJIOBa, TpauuecKre MaTepralbl (CXeMbl, pUCYHKH, TaOIUILIbI, POTO

U T.IL.).

Hcnonb30BaTh €AUHBIN CTUIIBL O(POPMIICHUS.

8. KonuyectBo cnailioB TOMKHO OBITH JOCTATOUHBIM JUISI PACKPBITHS
TeMEI, HO He Oojiee 20-TH.

~

MpudTe!

6. Cnenyer MCIONB30BaTh CTaHAAPTHBIE, IMIMPOKO PACIPOCTPAHEHHbIE
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;

7. Pasmep mpudra g 3aroioBKOB — He MeHee 24, 1 uHpopMaun
He MeHee 8.

8. He pexomeHnayeTcst HCHOIB30BATh Pa3HbIe TUIBI MIPU(PTOB B OJHOM
Mpe3eHTaIUH.

9. Hnsa BeIgeneHUs HMH(OpMAIMKM cJelyeT HCIOJIb30BaTh >KUPHBIH
HIPUQT, KypCUB WU TOAYEPKHUBAHUE.

10. He 3moynotpe6iarh NpOnUCHBIMU OYKBaMH.

don

3. JKenatenbHO KCIONIB30BATh OJHOTOHHBIN (DOH HESPKUX MACTEIBHBIX
TOHOB.
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4. Jlna ¢hoHa IpEAOYTUTENEHBI XOJIOAHbBIE TOHA.

Hcnonp3oBanue 3. Ha omHoM craiine peKOMEHIyeTCs HUCIOJIb30BaTh He Oojee 3-x
IIBETa [[BETOB: OJIUH JJisi OHA, OJTUH JJISl 3aT0JIOBKA, OJMH JIJISl TEKCTA.
4. Jlns ¢poHa U TEKCTa MCTOIB30BaTh KOHTPACTHBIC I[BETA.

IIpencrasnenue 4. PexkoMeHzyeTcs HCII0JIb30BaTh KOPOTKUE CJIOBA U MPEITIOKEHHUS.
uHpOopMaIu 5. MuHnMu3upoBaTh KOJIM4YECTBO IIPEJIOTOB, Hapeuuii,
[IPUJIAraTeabHbIX.

6. 3aroJoBKH JOJDKHBI IPUBIIEKATh BHUMAHHUE ayJUTOPHH.

O6bem He crouT 3amonmHATH OOMH CIAHA CIWIIKOM OOJBIIMM 00BEMOM
uHpOpMaU nHpOpPMALMKU: JFOJAX MOTYT €IMHOBPEMEHHO 3allOMHHTH HE 0oiee Tpex
(axTOB, BEIBO/IOB, ONIPECICHUN. -

4.2.2. OneHOYHBIE CPeICTBA PY0EKHOI0 (TeMATH4eCKOro) KOHTPOJIA M0 AUCHHUILINHE
«buosorus»

PyOexuspiii koHTpons 1o aucuuivinHe «buornorus» mnpoBogutcs B (opme
KOHTPOJbHBIX PA0OT Ha OTAEIbHBIX 3aHATHSIX IOCJIE 3aBEpIICHHUS HU3YyYEHUs IEpPBOTO,
BTOPOT'O, TPETHEr0 U YeTBepTOoro paszzaenoB. [locie 3aBepiieHus: NATOro pasaena pyoeKHbIN
KOHTPOJIb MPOBOAMUTCS B (opMe 3alllUThl Keilica: MpeACTaBIE€HUS pPE3YyJIbTaTOB pPELICHUS
KelcoB (BBICTYIIJICHUE C Mpe3eHTanuei). PyOexHbIi KOHTPOJIb IIECTOro pas/esia IpoOBOJUTCS
B (Qopme 3amuUThl TNPOEKTa: NPEICTABICHUS PpE3ylbTaTOB BBIIOJHEHUS Yy4eOHO-
HCCIIEI0BATENIBCKOTO MPOEKTA (BBICTYIIJICHUE C MTPEe3eHTaLuel ).

[Tpumeps! 3aganuil A1 KOKIOTO TUTIA PYOSKHOTO KOHTPOJIS:

1. KourpoabHas padora “MoseKkyasipHbIi YPOBeHb OPraHU3ALMH KUBOI0”.

B pesynbrare ocBoeHust mepBoro pazaena “Kmerka — cTpykTypHO-(QYHKIIMOHATbHAS
€IMHUIIA XKUBOT'0” 00yJaromuecst CMOTYT:

— XapaKTepu30BaTh CTPOCHHE M (YHKIIMM OCHOBHBIX OHOIIOJIMMEPOB, KIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— ONPEEINATh Pe3yJbTaThl U3MEHEHHS TEHETUYECKOT0 KO/1a B MPOIeccax MaTPUYHOTO
CUHTE3a;

— OpraHu30BbIBaTh HAOMIOAEHHE OHOJOTMYECKHX OOBEKTOB Ha MOJEKYJISIPHOM U
KJIETOYHOM YpPOBHE.

KonTponbHast pabota npeacrapisieT coOoil 3ajaHusl B TECTOBOW (opMe Pa3IUYHOTO
YPOBHSI CJOXKHOCTH: “HM3KMI”, “CpenHuil” M “BbICOKMK’. B 3aBUCMMOCTHM OT THUNA U
TPYJHOCTH 3aJ[aHMsl €r0 BBIMOJIHEHHE OLIEHWBAETCsS Pa3HbIM 4MCIOM OaylioB. BeimonHeHue
KKJOTO 3aJlaHusl ‘““HU3KOTO YpPOBHS CIIOXHOCTHU OlleHuBaeTcs 1 Oamiom. 3a BBITIOTHEHUE
3aaHuid “CpeHero”’ YpOBHS CIOKHOCTH B 3aBUCMMOCTH OT MOJIHOTHI M MPaBUJIBHOCTH
OTBETa MMPHCBaNBaeTCs 70 2 6ayIoB.

K 3agaHuio “BBICOKOrO” ypOBHSI CIIOKHOCTM OTHOCUTCA penieHue 3anad. [lpwm
MPAaBUIILHOM pEIICHUH 3aJJaHUH “BBICOKOT0” ypOBHS MpUCBauBaercs 3 Oasia.

3aaHus BceX YpOBHEH CII0)KHOCTH MPOBEPSIFOTCS aBTOMATHUECKH.

Pacnpenenenue 3amaHuil 10 YpOBHSM CIOKHOCTH IIPEJICTABICHO B CIEAYIOLIEH
Tadume:
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YpoBeHb banaa IIpouenTHoe Tun Bonpocos
CJIOKHOCTH coJiep:KaHue
3aaHuA 3adaHui
Huskuit 1 65% - 3a7IaHUS C BELIOOPOM OJTHOTO TIPABUIIBHOTO
OTBETa
Cpennuit 2 15% - MHOKE€CTBEHHBIN BBIOOD;
- BOIIPOCHI HA YIIOPSIIOYMBAHHUE UITU
YCTaHOBJICHUE NPABWIBHON
IIOCJIEIOBATEIBHOCTH
Bricoknii 3 20 % - CUTYallMOHHBIE 3a]]a4H WJIA BOIIPOCHI
peycMaTpUBAIOLINE PAa3BEPHYTHIN OTBET

Kputepuu onieHnBanus pyoekxHON KOHTPOJIbHOM pabOThI:

Onenka IIpoueHT BHINOJIHEHNS
“OTIMYHO” 85-100%
“xopomo” 70-84%

“yIOBJIETBOPUTEIBHO” 50-69%
“HEeyJI0BJIETBOPUTEIHHO” MeHee 49%

1. Azotucroe ocHoBanue afgeHuH B Mosiekyne JIHK koMmmiemenTapHo...

1) ryanuny;
2) UMTO3UHY;

3) ypamuiny;
4) THMHHY.

2. K nyprHOBBIM a30TUCTBIM OCHOBAaHHSIM OTHOCSTCA. ..

1) aneHWH ¥ ryaHuH,
2) ryaHUH M LIUTO3UH;
3) UMTO3MH U ypalluI;
4) ypari u aJeHuH.

3. Beibepute @pynkuuro nPHK?
1) xpaHeHue reHeTH4YecKoil UH(pOpMAIUH;
2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOAUT B cOCTaB pruOOCOM;

4) nepeHoc reHerndeckoii mapopmanuio ot IHK k pudocome.

4. KiteTku 5yKapuoT HE COJIepIKar...

1) muzocowm;
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2) pubdocom;
3) Me30coM.;
4) xomruiekca ["onbaKu.

5. Kitetku npokapuotT conepaxar...
1) KJIETOYHBIH LIEHTP;

2) BHAOIIa3MaTHYECKYIO CETh;

3) pu60COMBI K ME30COMBDI;

4) koMIuIeKC ["0JIbJIKHM U TU30COMBI.

6. Kakue opranonibl BCTpE4aroTCs TOJBLKO B PACTUTEIBHBIX KIIETKAX ?
1) sHIOIUTa3MaTHYECKAs CETh;

2) NJIACTH/BI;

3) MUTOXOH/JIPHH;

4) koMmruiekc ['onbKu.

7. B MmetadazHoil XpOMOCOME BBIACISIOT. .
1) meun u LeHTpocoMmy;

2) LEHTPOCOMY M LIEHTPHOJIH;

3) LEHTPUOJIU U LIEHTPOMEDY;

4) ueHTpOMEpY M ILIEYH.

8. K aBroTpodam oTHOCATCA. .

1) BupychI;

2) XeMOCHHTE3HPYIOlIHe GAKTePHH;
3) rpubsI;

4) mapa3uTHUECKHe OaKTEPUU.

9. TpaHckpunuus — 3T0...

1) cBsi3piBanre aMUHOKHUCIIOTH ¢ TPHK
2) mepeHoc aMHHOKHCIIOTHI B puOOCOMY;
3) ynBoenwue monekyisl JJHK;

4) cunure3 nPHK na matpune JJTHK.

10. Ecin xonupytomas 6enok 4yacte reHa coaepxuT 6000 map HYKICOTHAOB, TO CKOJBKO

AMUHOKHCIIOT B KOAUPYEMOU MoJiekyse Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeyrciIeHHbIX 00e3HEH, BEI3BIBAIOTCS BUPYCAMH?
a) Tyoepkynes u qudTepus;

0) dudrepus u CITN/;

B) CIIU/I u rpunm;

T') TPUII U TYOEpKYyJIIe3;
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12. B pe3ynbTare nepBoro AejaeHus Meio3a MPOUCXOauT:
a) yBeIM4eHHe Habopa XpOMOCOM;

0) yMeHbIIIEHHE HA0OpPa XPOMOCOM;

B) COXpaHEHUE UCXOJHOT0 HAbopa XpOMOCOM.

13. Yro npoucxoaut B anacdasze Il meiioza?

1) crimpanuzamust XpoMocoM;

2) pacx0’KJIeHUE K IOJII0CaM JIByXPOMAaTHIHBIX XPOMOCOM;
3) pacxo:k/ieHHe K IOJII0CcaM XPOMAaTH/;

4) pacrnoyioxeHne XpOMOCOM B TNIOCKOCTH SKBATOpa KIIETKH.

14. YcraHoBUTE COOTBETCTBHUE

Opranoun OyHKIUS
1) pubocoma A) epeBaprMBaHUE OTMEPIINX KIETOK
2) XJIOpOILIACTHI b) ¢porocunTe3
3) TM30COMBI B) cunrtes 6enka
4) ueHTpuoIH I') o6pazoBaHue BepeTeHa AeNEeHUS

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

15. BBI6epI/ITC XUMHUYCCKUEC DJICMCHTBI KIICTKH, KOTOPBIC BXOJAAT B COCTAaB OPTraHUYCCKUX

BEIIECTB:
1) kanbIuii;
2) yriepon;
3) IUHK;

4) Bomopon;
5) kucJopon;
6) Menb;

7) a3oT.

16. YcTaHOBUTE COOTBETCTBUE

prnnLI AMHWHOKHUCIIOT HpeI[CTaBI/ITCJII/I

1. HelitpanbsHble A) rimyraMuHOBas KUCJIOTa

2. Kucnsbie b) nu3un
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3. OcHOBHBIE B) ananun

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

17. B monexyne JHK Hykneotuzasl, coxepxkamue aneHuH, cocTaBisitoT 10%. Ckonbko
IPOLIEHTOB B JAHHOW MOJIEKYJIe HYKJICOTH/IOB, CO/IEPIKAIMX [IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monexyne PHK nykneorunsl, conepxamue ypauui, coctaBisitioT — 30% U aneHuH —
40%. CxoJbKO NpPOLEHTOB aJEHWIOBBIX HYKJIEOTUAOB coxaepxkurca B unenu JIHK,
KOMIUJIEMEHTApHOU TOW, Ha KOTOpOM cuHTe3upoBaiach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vyacrok monexynsl JJHK cocrout mu3 60 nap nHykneornaos. Onpenennure JUIMHY 3TOTO
yuacTka (paccrosiuue Mexay Hykieotunamu B JIHK cocrasnsier 0,34 Hm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment ™monekynasl JIHK comepxur 1230 HykmeoTHIHBIX OCTaTKOB. CKOJIBKO
aMMHOKHUCIIOT OyZeT BXOJAUTH B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeAcTaBJCHHE Pe3yIbTATOB PelICHUS KeHCOB.

3ammra Keica SABISETCS PyOEXKHBIM KOHTPOJIEM IO MATOMY pasneny “buornorus B
KHU3HU’, B pe3yNbTaTe U3yuyeHHUs: KOTOPOro 00yJaronifecst CMOTyT:

— QHAJM3MPOBATh ITHUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEOBaHUNH B OOJIACTH
OHMOTEXHOJIOTHU U TEHETUUECKUX TEXHOJIOTHA.

Jnst 3amuThl KelcoB oOywarommMmcsi Heobxonumo B pamkax BCP moaroroBuTtsh
YCTHOE COOOLICHHE IO Pe3ybTaTaM peleH s Kelica ¢ MOArOTOBKON IPe3eHTaluM.

Kpurepuu onieHnBanusi yCTHOTO COOOIIECHHUS:

Kpurepun
OLlCHUBAHMS

Banasl
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1 6an 2 0aj1a 3 0a1a
1. CootBeTcTBHE coJeprKaHue JOoKiana coJepKaHue coJiepKaHue
COACPpIKaHUA JOKJIada | JIMIIb YaCTUIHO JOKJIazaa, 3a JOKJIaga
32151BJI€HHOI>I~ TEMC COOTBGTCTByeT HNCKIIIOUCHUCM COOTBGTCTByeT
3a4BJIEHHON TEME OTACIBHBIX 3a4BJIEHHON TEME U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET PaCKpPbIBACT

3as1BJICHHOM TEME U
B MMOJIHOW Mepe €€
pacKpbIBaeT

2. Crenesnb
PaCKpPBITHS TEMBI

packphITa MaJiast 4acTh
TEMBI; IOUCK
uH(OopMaIuu MpoBeaEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
uHpopmauu
MIPEJICTaBICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasx
HapyIIeHa JOTHKa B
H3JI0)KEHU U
MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKphITa
[TOJHOCTBIO;
MPEJICTaBJICH
000CHOBAHHBIN
00BEM
nHpopManuu;
H3JI0KEHHE
MaTepuaia
JIOTUYIHO, JIOCTYITHO

3.YMeHue 10CTyIHO
U TIOHATHO MepeaTh
coziepkKaHue JIOKJIa1a
B BUJI€ IPE3CHTAINN

W3 IPEACTaBICHHOU
MIPE3EHTAlUH HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETAU
HE PaCKPBITEI

Ha OCHOBE
Npe/ICTaBICHHON
Npe3eHTAIUH
bopmupyercs
oO11ee MOHUMaHHe
TEeMaTHKH
UCCIICIOBaHUSI, HO
HE SICHBI JICTaIH

Ha OCHOBE
Npe/ICTaBICHHON
pe3eHTALUH
dbopmupyercs
MOJTHOE TOHUMAaHUE
TEeMaTHKH
UCCIIEI0BAHMS,
PaCKpBITHI IeTaIN

OneHuTe NPE3eHTAIHIO MO CIETYIOIIUM KPUTEPUSIM:

Kpurepun bayibl
OlLleHUBAHMS
0 1 2
MIOJIHOTA uHpopmanus, uH(popManus, MIPE3CHTALMS
MCIIOJIb30BaHUs HCIOJIb3yeMas B IIPEJICTABICHHAA B | COAEPIKUT IOJIHYIO
y4yeOHOro MaTepuana | Mpe3eHTaluu, He IIpE3eHTalHH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHTCS K TeMe, | nHpopMaruio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
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MIOJTHO PACKPBIBAIOT | popMupoBaHuUs

€€ COACPpIKAaHUC

npeaAcCTaBJICHUA O
TEMC

JIOTHKA HW3JI0KECHHUS
Marepualia B
COOTBETCTBHUH C
IJIAaHOM M TEMOH
3aJlaHus

Marepuanl
IIpe3EHTAlU HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MpEe3eHTalUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IJ1aH
IIOCTPOEH HE TOYHO

Marepuall,
MIPUBEJACHHBIN B
Mpe3eHTaLUU
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTABJIICHHOMY
IJIaHy

TEPMHHOJIOTHYCCKAS U
opdorpaduyeckas
IrPaMOTHOCTh

B IIPE3CHTAINH
MPHUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHUHBI TIPUMECHEHBI
0 CYIIECTBY

B IpC3CHTAlUN
PUCYTCTBYIOT
opdorpapuyeckue
OIIMOKHU, TSPMHHBI
IMPUMCHCHBI BEPHO

B IIPC3CHTALlUN
OTCYTCTBYIOT
opdorpadudeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTB n Hpe3CHTaHI/I$I

OPUTUHAIBHOCTh nmoctpoeHa 6e3 ydera

HOCTpOeHI/ISI KOMITO3HUIINN
cIaimoB, 0e3
CcOOJIIOIEH U

TpeOoBaHU K
mpudram u
LIBETOBOMY
ohOopMIICHUIO

Mpe3CHTAIHS
MIOCTPOEHA C
y4eToM TpeOOoBaHM
K 0(OpMIICHHIO, HO
HET €MHOTO
odopMIIeHHS
ClainaoB

MPe3CHTAIHS
MIOCTPOEHA B
MIOJTHOM
COOTBETCTBHUH C
TpeOOBaHUSIMU
oopmienus,
MCTIOJIb30BaH
OpUTMHAJIbHBIN
MOJIXO/T K
oopmieHuro
CJIalJIOB

IIIkana nepesoaa 0a/1J10B B OTMETKY

17-15 GammnoB - «5»

14 - 9 Gannos - «4»

8-6 6amnoB -«3»

Memnee 6 6amI0B WM OTCYTCTBUE PAOOTHI - «2»

3. 3ammrTa mnpoekra:
HCCJIeI0BATEIbCKOI0 NMPOEKTA.

3armura

CMOTYT:

mpoeKTa SBISETCS PyOekKHBIM KOHTPOJIEM
“BH03KONIOTUYECKHE HCCIIENOBAaHUSA , B PE3YJIbTATe HN3YUYEHUS

— OIKCHIBaTh METO/IbI OMOIKOJIOTUYECKUX UCCIIeI0OBaHUIA;
— IJIJAHUPOBATH OMOIKOIOTUIYECKUN IKCTIEPUMEHT;
— MPOBOJIUTH OMOAKOJIOTUYECKUN IKCIIEPUMEHT;

NpeICTaBJICHHE Pe3yJbTATOB BbINOJHEHUS Y4YeOHO-

Mo IIECTOMYy pa3feny
KOTOPOTro O0yJYarommecs
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— MHTEPIPETUPOBATH PE3yIbTAThI IPOBEICHHOTO OMOIKOJIOTHIECKOTO IKCIIEPUMEHTA
C MCIIOJIb30BAaHUEM KOJMYECTBCHHBIX METOJIOB.
Jlyis 3amuThl POEKTOB oOydaromuMmcs Heooxoaumo B pamkax BCP moaroroButsb
YCTHOE COOOIIEHHE MO Pe3ysIbTaTaM BBIOJHEHUs y4eOHO-HCCIIEOBATENIBCKOTO MPOCKTa C

IIPE3CHTALAMN.

Tpe6OBaHI/I${ K HOpE3CHTaUWHu U COO6H.[CHI/IIO OIMMCaHbl B IPHUMEPE BBIIIOJIHCHHUA
y‘-I€6HO'I/ICCJICI[OBaTeJIBCKOI‘O IMPOCKTA.

Kputepun orieHnBaHUS YCTHOTO COOOIIEHUS:

basuibl
Kpurepun
OLlEHUBAHUS
1 6ana 2 das1a 3 dasia
1. CooTBeTcTBHE coj/iepKaHue JOKIaaa coj/iep)KaHue coJiepKaHue
coJiepKaHus JOKJIaa | JIHUIIb YaCTUYHO JI0KJIaza, 3a JOKJIaaa
3asBJICHHON TeMe COOTBETCTBYET HCKITIOUCHHEM COOTBETCTBYET
3as1BJICHHOM TeMe OT/IENbHBIX 3as1BJICHHOU TeMe U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3asBJICHHON TeMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. Crenesp
PaCKpPBITUS TEMBI

packphITa MaJiast 4acTh
TEMBI; TOMCK
uH(popMaIuu MpoBeIEH
MOBEPXHOCTHO; B
U3JI0’KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYTHOCTh

TeMa pacKpbITa
XOpOIIO, HO HE B
MTOJTHOM 00BEME;
uHpopMauu
MIPEICTaBICHO
HE/I0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapylleHa JOruKa B
U3JI0KECHUT
marepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJTHOCTBIO;
Mpe/ICTaBIICH
000CHOBaHHBIH
00BEM
uHpOpMaINH;
U3JI0KCHHE
Mmarepuana
JIOTHYHO, JTOCTYITHO

3.YMeHue 10CTynHo
¥ TIOHSATHO TIepeaaTh
coJiepKaHue JTOKIaga

W3 IPEACTABICHHOU
MIPE3EHTALIMH HE COBCEM
MOHSATHA TEMAaTHKA
UCCIIEI0BAHMS, 1€TATN

Ha OCHOBE
MPECTaBICHHOMN
[pe3eHTalUN

dbopmupyercs

Ha OCHOBE
MPECTaBICHHOMN
Ipe3eHTAlUN
dhopmupyercs
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B BUJC IMPE3CHTAIUN

HE PacKpBIThI

00I111ee IOHUMAaHUE
TEMATHKHU
HCCIIEIOBAHUS, HO
HE SICHBI TN

[TOJIHOE TTOHUMAaHUE
TEMAaTHKHU
HCCIICIOBAHMSI,
PaCKpBITHI JeTaIN

OneHuTe Npe3eHTAIMIO 0 CIEAYIOIIUM KPUTEPUSIM:

Kpurepun Bbanabl
OlLlEHUBAHMS
0 1 2
IIOJIHOTA uHpOpMaIHs, uH(popManus, Ipe3eHTalus
UCIIOJIb30BaHUS UCIoNib3yeMasi B MPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
yueOHOro Marepuaia | Ipe3eHTaluu, He MIPE3CHTALINH, 1 YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIsS
MOJIHO PacKphIBAOT | (hopmupoBaHUS

€C COACPpIKAaHUC

IPEJCTAaBICHUS O
TeMe

Marepualia B
COOTBETCTBHH C
IJIaHOM U TeMOH
3aJaHus

JIOTHKA U3JI0KCHUA

Marepuan
MPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTepuan
Mpe3eHTAINN
YaCTUYHO
COOTBETCTBYET TEME
3a7aHus, IJIaH
MOCTPOEH HE TOYHO

Marepuall,
IIPUBEICHHBIN B
Mpe3eHTalUN
MOJHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus U
COCTaBIICHHOMY
JIaHy

opdorpaduyeckas
rPaMOTHOCTh

TCPMHUHOJIOTMYCCKAs U

B TIPE3CHTAIIH
NIPUCYTCTBYIOT
opdorpapuyeckue
OIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
O CYIIECTBY

B IIPE3EHTaIUN
MPUCYTCTBYIOT
opdorpaduyeckue
OINOKHU, TEPMUHBI
MPUMEHEHBI BEPHO

B IIPE3EHTAlUN
OTCYTCTBYIOT
opdorpadpuueckue
OLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

AKKypaTHOCTb U
OPUTMHAIILHOCTh
MOCTPOEHUS

MIpe3eHTAIHS
MoCTpoeHa 0e3 ydera
KOMITO3UIIHT
ClaimoB, 0e3
COOIOICHUS
TpeOOBaHMI K
mpudram u
I[BETOBOMY

pe3eHTaIHs
MIOCTPOCHA C
y4eToM TpeOOBaHMI
K 0OpMJIEHHIO, HO
HET €MHOTO
odopmIIeHHS
CJIalIOB

Mpe3eHTaIHs
MIOCTPOEHA B
MIOJIHOM
COOTBETCTBHUU C
TpeOOBaHUSIMU
oopmIIeHUS,
UCIOJIb30BaH
OpUTHHATbHBIN




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK
_ VUPEXIEHVE BbICIITETO OBPA3OBAHSI PTYTUC
«POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
Aucm 55
o opMIICHHUIO MOJIXOJT K
o(OpMIICHHUIO
ClIaliioB

Kputepun oueHuBaHHMS 3alUTHl MPOEKTa: Oaulbl 3a YCTHOE COOOLICHHE W
MPE3EHTAII0 CyMMHPYIOTCS. OLIEHKA BBICTABIISICTCS B COOTBETCTBHHU CO IIIKAJIOMN:
17-15 6annos - «5»
14 - 9 Gannos - «4»
8-6 6aymtoB -«3»
Menee 6 6ayuIOB WM OTCYTCTBHE PAOOTHI - «2»

4.2.3. OleHOYHbIE CpEACTBA NPOMEKYTOUYHOM aTrTecTalud IO JAUCLUIUIMHE
«bnomorus»

[TpomexyTouHass KOHTpPOJIb IO AUCUMILIMHE «buosorus» mNpoBOAUTCS B BUIE
IIUCHbMEHHOW MTOTOBOW KOHTPOJIbHOW paboThl. KoHTposbHast paboTa BkIIOYaeT B ceOs J1Ba
TUIA 33J]aHUil: TECTOBBIE BOIPOCHI, HAIIPABJIECHUE HA MPOBEPKY YCBOEHUS TEOPETHUECKOIO
MaTepuaga, W 33Jadyd U 3aJaHus, HAIPaBICHHbIE HA IPOBEPKY CGHOPMUPOBAHHOCTU
MIPAKTHYECKUX YMEHUM.

Yacts 1 comepxut 15 3aganuii ¢ BBIOOPOM OIHOTO BEpPHOTO OTBeTa U3 ueThipex u 10
3aJlaHuil C BBHIOOPOM HECKOJBKHMX BEPHBIX OTBETOB, HAa COOTBETCTBUS OMOJIOIMYECKHUX
00BEKTOB, MPOLIECCOB U SIBICHUM.

Yacte 2 comepxuT 4 3amaud M3 pa3HbIX TE€M JUCHUIUIMHBI W 1 MpakTUKO-
OPUEHTUPOBAHHOE  3aJaHue, (GOPMHPYEeMOH B  COOTBETCTBUM C  METOAWYECKUMU
PEKOMEHIallUsIMHU.

B 3amanusix 1-15 BeiOepute 0IMH NPaBUIBHBINA OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA
1) ne30kcupUOOHYKIENHOBOM KHCIOTHI

2) puOOHYKIJIENHOBOW KHCIIOTHI

3) nunuaa

4) monucaxapua

2. YVAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE IHK ITPOUCXOJUT B
I[MTPOLECCE

1) TpancBepcuu

2) penapaiuu

3) pernnukanuu

4) Tpanchopmanuu

3. V151 OBPAZOBAHUS JIMITUTHOT'O BUCJIOS BAXKHBI B3BAVMOJIEVICTBUA
MEXIY MOJIEKYJIAMU JIMTINOB:

1) BoiOpOIHBIE M HOHHBIE

2) NOHHBIE U KOBAJICHTHBIE

3) KoBaJIeHTHbIE U TUAPOPOOHbIE

4) Tonpko THAPOGOOHBIS

4. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOAUT B
ITPOLIECCE

1) penaparyuu
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2) Tpancdopmanun

3) TpaHCBepCcUH

4) periukanuu

5. 111 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMuHOKHUCIIOT

2) HYKJICOTHIOB

3) raukoreHa

4) pochomunuaon

6. BITPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CHET
1) TpaHCKpUIIIIUH

2) penymivKauuu

3) aenarypauuu

4) cniupanuzanuu

7. BIIATOJIAPS KOHBIOT'ALIMNU 1 KPOCCHUHI'OBEPY ITPOUCXOUT
1) yBennyeHue yuciia XpoMocoM BJ/IBOE

2) oOMeH reHeTnyeckoil nHpopmanuen Mex 1y TOMOJIOTHYHBIMU XPOMOCOMaMU
3) yMEHBIIIEHUE YHCIIa XPOMOCOM BIBOE

4) yBeNUYEHHUE YUCIIAa TaMET

8. IIOJIMITEINITUAHBIE HEINW CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJALLNXCA:

1) B uuTO30J€ 1 MOAUPUIMPYIOTCS TAK)KE B IUTO30J1€

2) B IMTO3011€, 3aTeM MoAU(ULIMpYyrOTCs B anmnapate [ osbpku

3) Ha MeMOpaHe PH/I0TIIIa3MaTHYEeCKOTO PETUKYIyMa, 3aTeM MOJAU(PUIIUPYIOTCS B arlrapaTe
T'onbmxu

4) B iMTO30J1€, 3aTeM MOIUMDUIIMPYIOTCS B TIOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYHAIOTCA B '’EHAX

1) TonpKO 3yKapuoT apxeOaxkTepuit

2) ByKapuoT U 3yOaKTepHii

3) sy0OakTepuii u apxebaKTepuit

4) apxeOakTepuil 1 3yKapuoT

10. BCE PEAKIIM1 CUHTE3A OPTAHMYECKUNX BEIIECTB B KJIETKE
I[MPOUCXOAT

1) o6pazoBanueM mosiekyn ATD

2) ¢ 0CBOOOXKAEHNUEM SHEPTHH

3) pacuierieHueM BEIIECTB

4) ucronb30BaHUEM SHEPTUU

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOW KUCJIOTHI B COEJJUHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpHS

2) xpoMocoma

3) ren

4) xnmoporiact

12. JOYEPHUE XPOMATUIbI CTAHOBATCA CAMOCTOSATEJIBHBIMU
XPOMOCOMAMU TTOCJIE

1) cnapuBaHUsI TOMOJIOTHYHBIX XpPOMAaTH/T

2) oOMeHa yyacTKaMH MEXy TOMOJIOIHYHBIMU XPOMOCOMaMHU

3) pasneneHus: COeTUHSIONEH UX IICHTPOMEPHI
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4) BbICTpauBaHUsl XpOMOCOM B 3KBAaTOPUAJIbHOM INIOCKOCTH KJIETKU

13. TEHETUYECKUI KOJI — 3TO:

1) HaOop KJICTOYHBIX FCHOB

2) HYKJICOTHUIHAS TIOCIICJOBATEIbHOCTh FeHA

3) reHeTHYeCKask IKCIPECCHs

4) cucrema 3arucy reHeTHYeCKON HH(POPMALUK

14. B KAKUX U3 NIEPEUNCJIEHHBIX OPT"AHEJIJI CAMAS BBICOKA S
KOHLIEHTPALIMS Ca®*

1) siape

2) MHTOXOHIPHSIX

3) uuroriazme

4) anmapate [onbmKu

15. KAKHUE M3 ITEPEYNCIIEHHBIX HUXE CTPYKTYP KIIETKW HE UMEIOT
MEMbLPAHBI

1) mu3ocombl

2) XJI0POILIACTHI

3) SPBILIKA

4) anmapat ['onbku

ITaJI0OHLI OTBETOB

Ne 3anannsa 1(2|3|4(5|6(7|8|9(10 (11 (12|13 | 14| 15

OTBET 1124|113 |14(2|3|1| 4|2 |3 |4]|2]3

B 3agaHmsax 16-25 BBI6epI/ITe HECKOJIBKO IIPABUJIBHBIX OTBETOB WA YCTAHOBHUTC
COOTBCTCTBHUC HNJIHU ITOCIICAOBATCIIBHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE ITOCJIEJOBATEJIbHOCTD
STAIIOB BO3JEMCTBUS YUEJIOBEKA HA BUOCDEPY:

1) ycunenue BIUSHUS HA IPUPOJLY C KOPEHHBIM NMpeoOpa3oBaHUEM YaCTH 3KOCHUCTEM;

2) u3MEHEeHHe YKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE pOCTa TPaB MyTeM WX BbDKUTAHUS
UT.IL;

3) rino6anbHOE U3MEHEHUE BCEX IKOJIOTMYECKMX KOMIIOHEHTOB B IIEJIOM B CBSI3H C
HEOTrpaHUYEHHOM MHTEHCU(UKAIIMEN X0341CTBa;

4) cBepXMHTEHCHBHAs 0X0Ta 0€3 Pe3KOro N3MEHEHHsI SKOCUCTEM B MEPUOJT CTAHOBIICHUS
4eJI0BEYECTBA;

5) Bo3neiicTBHe M0/1ei Ha 6uocdepy UMb Kak OOBIYHBIX OMOJIOTHYECKUX BUIIOB.

17. BBIBEPUTE IMTPOLIECCHI, ITPOTEKAIOIIME B ITPO®A3E ITEPBOI'O JIEJIEHUA
MEHO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) nabop xpomocom u uncio monekyn JIHK B knetke — 4n4c

3) neneHue LEHTPOMEP XPOMOCOM

4) dopmHupoBaHUE BEepeTeHA ACTICHUS

5) BBICTpaBaHUE XPOMOCOM I10 IKBATOPY KIETKH
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18. KAKHME ITPOLECCBHI ITPOUCXOAAT B KJIETKE B ITEPMO/] UHTEP®A3EI?

1) cnupanuzanus XxpoMocom

2) penymukarus mosiekyn JIHK

3) pacTBOpeHUE AACPHOI 000T0UKU

4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOIA B BUOCOEPE MOT'VT
OCYHWECTBJIATBHCA CIEAYIOIINM ITYTEM:

1) yriekucnelii ra3 BoiensieTcs B armocdepy B mporecce poTocHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMSI €r0 4acTh MOTJIONIACTCS PACTCHUSMHU U3 CPEbI;

2) yriaeKucIbli ra3 noriaomaeTcs u3 arMocgepsl B mporecce poTocuHTe3a B THEBHOE BpeMs,
a B HOYHOE BPEMsI €T0 YacTh BBIJICISICTCS PACTCHUSIMU B CPELLY;

3) yriekuciblii raz atMmocdepsl MoriomaeTcs B mpoiecce GoToCHHTE3a ¢ 00pa3oBaHUEM
OpPTaHUYECKUX BEUIECTB, a C THOENBIO PACTCHUN M JKUBOTHBIX MIPOUCXOAUT OKHUCIICHUE
OpPraHUYECKUX BEIIECTB C BBICICHUEM YTIIEKUCIIOTO Ia3a;

4) yriekuciblii ra3 atMoc(epsl TOTIIOMAETCs B Iporiecce POTOCHHTE3A, a IPH IBIXaHUN
BbIIETISIETCS B aTMOChepy;

5) yriekuciblii ra3 arMmocdepsl MOoronaeTcs B mpouecce GOTOCHHTE3a, a P CKUTAHUU
OpPraHUYECKUX BEIIECTB BbIAEISAETCS B aTMOChEDY.

20. YKAXKUTE INOCJIIEAOBATEJIBHOCTH ®A3 OIIVIOAOTBOPEHU 4.

1) cnusiHMe raMeT, UM CUHTaMui

2) MTMCTaHTHOE B3aMMOJICUCTBHUE U COTMKEHUE TaMET

3) KOHTAaKTHOE B3aUMO/JICHCTBUE raMeT U aKTHBALUs SHIEKIeTKH

21. YCTAHOBUTE ITIOCJEJOBATEJILHOCTb CTAJIVI UHJNBUTY AJIbHOI'O
PA3BUTHUA YEJIOBEKA, HAUMHAS OT 3UTI'OTBI.

1) hbopmupoBaHHe YeTHIPpEXKAMEPHOTO Cep/ilia

2) obGpa3zoBaHue 6J1aCTOMEPOB

3) bopmupoBaHue HEPBHOM CUCTEMBI

4) bopmupoBaHUE ME30EPMbI

5) obpazoBaHUE ABYXCIOMHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIINU ITJIABMATHYECKOM MEMEPAHBI

1) obecnieunBaeT MOCTYIJIEHHE B KJIIETKY HOHOB M MEJIKUX MOJIEKYJT

2) obecrieunBaeT NepeIBUKEHHUE BEIIECTB B KIIETKE

3) OTrpaHUYUBAET LIUTOIUIA3MY OT OKPYXKArOIIeH cpebl

4) yyacTByeT B MOTJIOIIEHUH BEIIECTB KIETKOM

5) npuaaeT KJIeTke KeCTKyo popmy

6) cimyut MaTpuneit s cuaresa uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE ITOAXOOAIINE JJIA OTIMCAHUA
TPAHCKPUIILMHN ¥V DYKAPUOT

1) oOpa3oBaHue MOJUHYKICOTHIHON TETTH

2) coeAMHAIOTCS HYKJIEOTH/IbI, COJepKAIUe T€30KCUPHUO03y

3) matpureit ciyxut mosekyna JJHK

4) IpoUCXOIUT B SpE

5) ynBoenue moiekynsl JJHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbD ITPOLIECCOB SMBPUOHAJIBHOI'O
PA3BUTHU A [TO3BOHOYHbIX )XKUBOTHBIX:



T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I>)KETHOE OBPA30OBATEJIBHOE CMK

,7@ _ VUPEXIIEHVE BbICIIETO OBPA3OBAHWSI PIYTUC

N «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA " CEPBUCA»
PrYTUC Aucm 59

1) 3axy1ajKa 3a4aTOYHBIX OPraHOB 3apoAblIIa
2) HampaBJICHHbIE TIEPEMEIICHHS KIETOK U uX quddepeHnpoBka
3) pa3BUTHE HEPBHOM IJIACTUHKHI
4) cnusiHAE SUIEKIETKH U CTIepMaTO301Maa U 00pa30BaHUE 3UTOTHI
5) bopMUpOBaHHE MHOTOKJIETOYHOT'O OJTHOCIIOHHOTO 3apO/IbIIIa
25. YIIOPAJOUYUTE UCKOITAEMBIE ®OPMbI UEJIOBEKA 110 BPEMEHU
CYIIECTBOBAHM S, HAUMHA ST C CAMOM JIPEBHE ®OPMBI:
1) YenoBek ymenblit
2) KpomaHbOHIIBI
3) HeannepTanbIisl
4) YenoBek MpsiMOXO/ISIIIHIMA
5) ABcTpanonurex
9TajI0HbI OTBETOB

e 16 17 18 19 20 21 22 23 24 25
3a71aHUS

orBer |54,213|(14 (245|345 23,1 (2543113425 4’5’12’3’ 5’1’24’3’

B 3ananusx 26-30 pemure 3agauun:

3aganue 26. 3agaua Ne 1. Onpeznenute, Kakasi OKpacka LIBETKOB OYyJeT y pacTeHUN ropoxa,
MOJyYEHHBIX OT CaMOONBUICHHS TOMO3UTOTHBIX POAMUTENBCKUX (OpM C KpacHBIMH U C
OenpIMU LIBETKAMH, a TaKXKe OT UX CKpEIIUBAHUS MeXay co00i.0

Pemenne. OGe ponutensckue GOpMbl TOMO3UTOTHBI, TO3TOMY 3allMCh CKPELIMBaHUN OyaeT
CHEAYIOLIEH:

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

— OT epeKpecTHOro onplieHUs: P: AA x aa.

["omo3uroTHsle (POPMBI JAIOT €AMHCTBEHHBIN TUI T'aMeT, U MO3TOMY IIPHU UX CIUSHUM OyAeT
M0JIy4eH eAMHCTBEeHHbIHN Tull notoMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIIBETKOBbIE TOMO3UIOTHBIE PACTEHHS JAIOT TOJIBKO (OPMBI C KPaCHBIMHU
uBeTkamu. 2. Bce moTOMKHM pacTeHMil ¢ OelbIMH LBETKaMH OynyT OeloLBETKOBBIMU (OHHU
BCEI/la TOMO3UTOTHBI). 3. Bce pacTeHMs OT CKpelMBaHus KPaCHOLBETKOBBIX TOMO3UTOTHBIX
c  OenouBETKOBHIMHM  OyAyT  KpPacHOLBETKOBBIMH  (JIOMHUHAHTHBIM  (eHOTHI), HO
reTepO3UTOTHBIMU 11O TEHOTUITY.

3aganue 27. 3agaua Ne 2. Ha peGenka c [ rpymnmoii KpoBu B pojjioMe MPETCHIYIOT JBE
POIUTENBCKHUE MTAPHI:

— 1 mapa: mats ¢ I, oren ¢ IV rpynmnoii kpoBu;

— 2 mapa: Marts co II, oren c III rpymnmoi kposu.

Kakoii mape npunaanexxut pedeHok?

Pemenue. Pe6enok c I rp. kpoBu no reHoruny — [°1°. Takoe coueTanue aneneil BO3MOKHO
TOJBKO B CIy4ae, €CIM TaMeThl W OTIa, W Mmarepu Oynyr coxpepkars amenu [°.
CrnenoBarenbHO, 3Ta KOMOMHALMS TE€HOB MOIJIa OCYIIECTBUTHCS TOJIBKO MpPH 3a4yaTHHU
peOeHka B cilydyae BTOPOM Maphl, KOIJla MaTh M OTEI T'€TEPO3UTOTHI. 3alUIIeM CXEeMY
CKpELIMBaHUS:




DEJEPAJIBHOE TOCYIOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U1 CEPBUCA»
PFYTUC Aucm 60

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

OueBUIHO, YTO IEpBasi CyIpyKecKas Iapa MpeTeH10BaTh Ha 3TOro peOeHKa HE MOXKET, T. K. Y
Hee MOTyT ObITh IeTH ToibKO co Il u Il rpynmamu kpoBu:

P: I°1° @ x IA 1 BJ; F1: 50% 1A I° u 50%IB I° (y mereii I1 u Il rp. KpoBHU COOTB.).

OTtBer. PeOeHOK MpUHAIEKUT BTOPOIA TTape CYIPYTOB.

3ananme 28. 3agaua Ne 3. Onpenenure cpeqHUN pa3Mmep JIMCTOUYKOB y Oeoro Kiesepa,
MIOJIyYEHHOTO OT CKpEIIMBAHUsl TETOPO3UTOTHBIX PACTEHHM C JsnuctoukamMu 10 u 7 MM
COOTBETCTBEHHO.

Pemenue. OnpenensieM reHOTHUIIBI U 3alIMChIBAEM CKPEILIMBAHKE:

P: V ba v x V by v; onpenensem ramersr: GQ: 0,5V ba + 0,5v; G3: 0,5V by + 0,5v;
nosrydaeM otoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Oteer. [lonydyeno 4 tuna pEeHOTUIIOB U TEHOTUIIOB B PABHBIX COOTHOMLICHUSAX. M3 HUX 1151
nepBoro OyaeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHHI pa3Mep JTUCTOYKOB 18 MMm).

3ananme 29. 3axaua Ne 4. [Ipoananusupyiite xapakrep nepegayd perecCUuBHOIO, YaCTUUHO
CLIETVIEHHOTO C I10JIOM, HAacJIEeICTBEHHOT0 3a00JI€BaHMs OT MaTepU K IOTOMKAM.

Pemenne. P:9X aX a IX AY A 6omena F1: 2X AX a3 XaY AF2:2X AXa; X aXa;Jd
X AY A ; 38X aY A GonbHa

OTtBert. bone3np NnepeaacTCsa OT MaTCpu 4€pe3 ,HeTeﬁ " INPOABIISICTCS TOJIBKO Y BHYUCK.

3ananme 30. 13 snemMenTOB coob1ecTBa (1M0JIEBKa, 3€pHO 371aKOB, (DUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO [N ¥ Ha OCHOBAHWU TPABUJIA SKOJOTHYECKON MHPAMHJIBI OTIPEIEITHUTE, CKOIBKO
HYKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (PUIIMH Maccoil 2,5 Kr.

Otser:
3epHO 31aK0B Mebmis-moneBka Xopek QunuH
2500 kr 250 xr 25 kr 2,5 kr

B wuroroBoii pabGoTe mpeacTaBiIeHbl 3aJaHHsS, OTHOCSIIMECS K TPEM YPOBHSIM
CIIOKHOCTH: “‘HU3KHMI’, ‘“‘cpeaHuii”, “BbICOKMII”. B 3aBUCHMMOCTH OT THUNA WU TPYAHOCTH
3a/IaHMsI €TO BBHITIOJIHEHHUE OIEHWBAETCS Pa3HBIM YHCIOM OauioB. BEITTONMHEHHWE KaX7ao0ro
3a/laHusl ‘““HU3KOTO” YpPOBHS CIIOKHOCTH OIleHHBaeTcs | Oamiom. 3a BBIMOTHEHUE 3aJaHUI
“cpenHero” ypoBHS CJIOKHOCTH B 3aBHCHMOCTH OT TOJIHOTBI M TPaBUJIBHOCTH OTBETA
MprcBanBaeTcs 10 2 6amioB.

K 3amaHuio “BBICOKOr0” ypOBHS CIIOKHOCTH OTHOCHUTCS PEIIEHUE CHTYallMOHHBIX
3a7a4. 3a BBINOJHEHUE 3aJlaHUM “BBICOKOTO” YPOBHS B 3aBHCUMOCTH OT MOJHOTBI M
MPaBUIILHOCTH OTBETA MPUCBAMBAETCS 10 3-X OaIOB.

3anaHus “HU3KOT0” U “CpeHEero” ypOBHEH CII0KHOCTH MPOBEPSIOTCS aBTOMATUYECKHU.
OTBeThI Ha 33J1aHUS “BBICOKOTO” YPOBHS MTPOBEPAIOTCA B PYUYHOM PEKUME.

Pacnpenenenue 3amaHuii MO YpOBHSIM CIOKHOCTU TIPEJICTABICHO B CJEAYIOIIEH
TalJuIe:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue
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3ajaHus 3agaHui
Huskuit 1 50% - 3aJ1aHUs C BLIOOPOM OJTHOTO MPABHIIBHOTO

OTBETA

Cpennuit 2 33% - MHO>KECTBEHHBII BBIOOD;

- BOIIPOCHI Ha YNOPSIOYNBAHUE WU
YCTaHOBJICHUE IIPABUIBHOU
IIOCJIE0BATENbHOCTH

Beoicokuit 3 17% - 3a/1a4M, MIPE1yCMaTPUBAOIINE PA3BEPHYTHIN
OTBET

Kputepuu onieHHBaHUS UTOTOBOM MUCEMEHHOM PabOTHI:

Onenka IIpoueHT BHINOIHEHNS
“OTIMYHO” 85-100%
“xopomo” 70-84%

“yIOBJIETBOPUTEIBHO” 50-69%
“HEeyJIOBJIETBOPUTEIHHO” MeHee 49%

5.YCJOBUS PEATIM3ALUUA TPOTI'PAMMBI IMCHUTIJIMHBI

51. [Jlna peanuzanyu TOporpamMMbl  y4eOHOH  MUCHMIUIMHBI  JIOJDKHBI  OBITH
IPESYCMOTPEHBI CIIEYIONIUE ClIeLaTbHbIE TTOMEICHHS:

Kabuner «buonoruny», ocHalIeHHBIA 000pYIOBaHHEM: MEOEIIb, 1I0CKA, MEJI, HAarJISITHbIC
mocoOus (KOMIUIEKThI Y4eOHBIX TaONUIl, TIAKaTOB), TEXHUYECKUMHU CPEICTBAMU OOYYCHHS:
KOMIIBIOTEp C YCTPOMCTBAMHU BOCIIPOM3BENEHUS 3BYKa, PUHTEP, MYIBTUMEANA-TIPOCKTOP C
HKPAHOM, yKa3Ka-TIpe3eHTep ISl IPe3eHTaLH.

JlabGopaTopus, ocHaleHHass 000pyOBaHUEM JUIsl TIPOBEACHUS 3aHSATHN: MHUKPOCKOTIBI,
CeKyHJOMep, TOHOMETp, JlabopaTopHass mocyna (MPOOHPKH, MOJACTABKH A MPOOUPOK,
MUHIIETHI, TIECOK, CTYNMKH C TMECTHKAMH, MPEIMETHBIE W TOKPOBHBIE CTEKJIA, CTCKJISTHHBIC
NAJIOYKH, MpernapoBalbHble WUIJbL, (UIbTpOBaNbHAs Oymara (cajageTku), CTaKaHbl)
TUIEPTOHUYECKUN pacTBOp XJjopuaa Hatpus, 3%-HbIi pacTBOp NeEpoKcHIa BOJIOPOAA,
pacTBop Hoja B HOAMCTOM KajluH, INIMIEPUH, KIIyOHU KapToQens, JUCT 304U KaHaICKOH,
10J] pAOMHBI OOBIKHOBEHHOW (pAOMHBI MJIM TOMAaTa), JYK pernyaThlid, pa3BelleHHbIE B BOJE
JPOAOKN)

6.MndopmannonHoe odecrneyeHue peaau3aluy NporpamMmsl

Jlnst peanu3anuu TporpamMMbl OMOIHOTEeYHBINH (POHI 00pa3oBaTENbHON OpTraHHW3aluN
YKOMIIJICKTOBAH TI€YAaTHBIMH I/I/I/IJII/I OJICKTPOHHBIC O6pa3OBaTCJIBHLI€ u I/IH(I)OpMaL[I/IOHHBIG
pecypchl, peKOMEHI0BaHHbIE Ul UCIOJIB30BaHUs B 00pa30BaTeIbHOM MpoOIlecce, He CTaplie
IIATH JIET C MOMCHTA U3JaHUA.
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6.1. OcHOBHBIC MEYATHLIEC U3TAHUA
1. Axwmenosa, T. U. buonorus : yue6noe nocobue / T. . Axmenosa. - Mocksa : PI'VII,

2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : snextponnbii. - URL:
https://znanium.ru/catalog/product/1689573  (mara oOpamenus: 05.06.2024). —
Pexxum noctyna: mo noAmucke.

2. Amnnpeesa, T. A. buosorus : yue6Hoe mocooue / T.A. AunpeeBa. — Mocksa : PUOP :
NH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - TekcT : 3JIEKTpPOHHBIN. -
URL.: https://znanium.ru/catalog/product/1209230 (mara obpamenus: 05.06.2024). —
Pexxnm octyma: 1o noamnucke.

6.2. IonoJTHATEeIbHbIe HCTOYHHKHU

1. KonecnukoB, C. U., buonorus : yue6nuk / C. M. KonecuukoB. — Mocksa :
KuoPyc, 2022. — 257 ¢ — ISBN 978-5-406-09351-1. — URL:
https://book.ru/book/943043 (mata oOpamenus: 05.06.2024). — Teker
JJIEKTPOHHBIN.

2. MamownTos, C. I'., O6mias 6uomnorus : yueonuk / C. I'. MamonTtos, B. b. 3axapos.
— Mocksa : KuoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL.:
https://book.ru/book/948581 (mata oOpamenus: 05.06.2024). — Tekcr
JJIEKTPOHHBIN.
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