GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE CMK
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA PIyTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

PryTuc Aucem 1

[LOKYMEHT MOAMMCAH NEKTPOHHOM

roncso YTBEPKJIEHO:

Y4enbim coBeToM MHCTHTYTA CEpBHCHBIX
TeXHOJIOTHH
IIporoxkoa Ne24 ot «16» ssnBaps 2025 r.

PABOYASA ITPOI'PAMMA
AN CHUITINHBI
OY/1.09 BUOJIOTHA
OCHOBHOM npogecCHOHAIBbHOI 00pa30BaTEeILHON MPOrPAMMBI CPeIHEro
npogeccnoHAIbHOro 00pa3oBaHusi — NPOrPaMMBbI NOATOTOBKH CIENMAJIMCTOB CPeIHero
3BeHa
no cnenguajgbHoctu: 40.02.04 FOpucnpyoenyusn
KBanudukanus: opucr

200 Hauana noozomoexu:2025

Pa3paborumnku:
JOJDKHOCTh yueHas cTeneHb u 3sanue, PO
npenooasamens Kk.M.H. Anaouna C.A.

PaGouasi nporpamma corsiacopana u onoopena pykosoauresiem IIICC3:

JIOJDKHOCTh yudeHas cTeneHb u 3Banue, PO

npenoodagameins I'puzopvesa A.A.




®EEPAJTIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE OBPA30OBATEJTBHOE CMK
_ YYPEXXEHVE BBICIIIETO OBPA3OBAHVI PIYTUC
«POCCUMNCKUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PrYTUC Aucm 2
CO/I[EP/’KAHUE
1 Oob0mas xapakrepucTuka padoueii mporpaMMbl JUCHUILIHHbBI
2 CTpykTypa u colep:kaHue y4eOHOM TUCIUTIINHbBI
3 MeToauyeckue yKa3aHHUs M0 NPOBEAEHUI0 NPAKTHYECKUX 3aHATHII/1a00PaTOPHBIX
padort
4 DoH/1 OLIEHOYHBIX CPEACTB IMCUMILIHHBI
5) YciaoBus peaan3zanuu NporpaMMsbl JUCHUINIMHBI

6 HNudopmanuonnoe odecneyeHne peajsn3anuu NporpaMmmal




DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ y‘—[PE)Iﬁ(HEHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTuC Aucm 3

1.0BIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI JUCITATLIAHBI

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

00111€00pa30BaTENBHOrO KKJIA OCHOBHOM MpodeccHoHaIbHOM 00pa3oBaTelbHOI MPOrpaMMbl B
cootBercTBUU ¢ PI'OC 1o cneunanbHocTH 40.02.04 FOpucnpyoenyus

Pabouas mporpamMma aucummiiuHbel paszpabortana B coorBerctBuM ¢ PI'OC cpennero
obmero oopazoBanus ¢ yuerom @I'OC CIIO no cnieunansuoctu 40.02.04 IOpucnpyoenyus

Jucnunnuna HanpasieHa Ha GopmupoBanne OK mo cnenuanbHOCTH:

Koo Haumenosanue komnemenyuu
KomMnemenyuu
OK-1 BreibupaTts cmocoObl pemieHus 3anad  NpoQecCHOHANBHON 1eATeIbHOCTH
MPUMECHHUTEIHHO K PA3JIMYHBIM KOHTEKCTAM
OK-02 Hcnonp30BaTh COBPEMEHHBIE CpPEICTBA IMOWMCKA, aHANW3a U HMHTEpIpeTaluu

uHpopManuu W HMHOOPMAIIMOHHBIC TEXHOJIOTHH JJISi BBITIOJHEHUS 3a1ad
npodecCuOHATIbHON 1S TEIbHOCTH

OK-04 D} dexTHBHO B3aUMOICHCTBOBATh U PA00OTATh B KOJUIGKTHBE W KOMAaH/IC

OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOMIeH Cpelbl, pecypcocOepexeHHIo,
NPUMCHSTh 3HAHWS 00 W3MCHCHHM KIUMaTa, MPHHIMIEI OepeKINBOTO
MPOU3BOJICTBA, Y (PEKTUBHO NEICTBOBATH B YPE3BBIYANMHBIX CUTYAIIUSIX

1.2. Ileau U UIAHMpPYeMble pPe3yJbTAThl 0CBOCHUS AU CHUIINHBI:

Heab: dopMupoBaHue y CTYIEHTOB MPEACTABICHUS O CTPYKTYpHO-(QPYHKIIMOHATBHON
OpTaHMW3aIH KUBBIX CHUCTEM PA3HOTO paHra KaK OCHOBBI MPUHSATHS PEIICHUN B OTHOIICHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOpa3Hsl U OCOOEHHOCTEH KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHHW3aIlid, 3aKOHOMEPHOCTEH MPOTEKaHHWS OWOJIOTHYECKUX IPOIECCOB H
SABIIEHUN B OKpYXKalolllel cpeae, IENOCTHOW HAyyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPEIENSITh KUBbIE OOBEKTHI B MPHUPOJIEC; IPOBOJUTH HAOMIOACHUS 32
OKOCHCTEMaMH  JUIsl  BBISIBJICHUS ~ ©CTECTBCHHBIX WM AHTPOIOTCHHBIX  HM3MCHCHHIA,
WHTEPIPETUPOBATH PE3YNbTAaThl HAOTIOACHUIH,

3) chopMUPOBATH HABBIKK MPOBEACHHSI MPOCTEUIIIIX OMOJIOTHIESCKIX YKCIICPUMEHTATBHBIX
UCCIICIOBAaHUA C COONIOZACHHEM TMpaBWJI 0e30macHOro oOpaimieHuss ¢ O0O0beKTaMH |
00opyI0BaHUEM;

4) pa3BUTh YyMEHHS WCIOIB30BaTh WHGPOPMAIUIO OHOJOTUYECKOTO XapakTepa U3
Pa3ITMYHBIX UCTOYHUKOB;

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

6) cdhopmupoBaTh NOHMMAaHHE 3HAYUMOCTH JIOCTHKEHUN OHOJOTHYECKOW HAyKd |
TEXHOJIOTHI B MPAKTHUYECKOH IESATENbHOCTH YEJIOBEKAa, Pa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.
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1.3 Ilnanupyembie pe3yJbTaThbl OCBOEHHsI 00Ie00pPa30BaTeJbHOI JHCHMILUIMHBI B
coorBercTBuu ¢ ProcC COO
OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yIbTAThl 00y4YeHus :

B yacTH TPY10BOIr0 BOCIIMTAHMA:

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

- TOTOBHOCTh K AKTUBHOHM AEATEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBLHON HANpaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKylO
JIeATEIILHOCTD;

- HHTEPEC K Pa3InYHbIM chepaM npodecCnOHaTBHOMN 1eATeIbHOCTH,

OBjajieHne YyHUBePCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBHSIMH:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOATENFHO (OPMYJIMPOBAaTh M aKTyalW3UpoBaTh IPOOJIEMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH NMPHU3HAK MM OCHOBAaHHS JJIsl CPaBHEHUS, KilacCH(UKAIMU U
000011IEeHH S ;

- ONIPEIETIATH LM JeATEIbHOCTH, 3a/1aBaTh IIAPaMETPhl U KPUTEPUU UX JOCTHKEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX SBIICHHSX;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHHBATh COOTBETCTBHE pPE3YJIBTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIIEICTBUI e TEILHOCTH;

- pa3BHMBaTh KPEaTUBHOE MBIIIICHUE ITPH PELICHUH )KU3HEHHBIX ITPOOIeM

0) 0a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUA:

- BJAJCTh HaBBIKAMH Y4eOHO-MCCIEIOBATEIBCKONM M IPOSKTHOH ESTENbHOCTH, HaBBIKAMH
paspetnieHus npoouem;

- BBISIBJIATH IPUYMHHO-CIIEJICTBEHHBIE CBSA3U U aKTyaJlM3UpOBaTh 3a/1a4y, BBIJBUTaTh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh APTYMEHTHI ISl IOKa3aTeIbCTBA CBOMX YTBEP)KICHH, 3a1aBaTh MapaMeTphI
U KPUTEPUU PEIICHUS;

- QaHAJIM3UPOBATH TOYUYECHHBIE B XOJI€ PEIICHHS 33/1a4H PE3yJIbTaThl, KPHTUYECKH OLEHMBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHIECKYIO 00JI1aCTH )KU3HEEATEITLHOCTH,
- YMETh UHTETPUPOBATh 3HAHUS U3 pa3HbIX MPEIMETHBIX 001acTei;

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IbI ¥ PEIICHMS,

- CIOCOOHOCTh MX MCII0JIb30BAaHMS B [TO3HABATEIBHOM U COL[MAIHON MPAKTHKE

B 00/1acTH EHHOCTH HAYYHOT0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd M OOIIECTBEHHOW NpPAaKTUKH, OCHOBAHHOTO Ha AMAJOre KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYIbTYPHOM MHUDE;

- COBEpIICHCTBOBAHME S3bIKOBOM W UYUTATEIHCKOW KYIBTYphl KaK CpEICTBA B3aMMOJICHCTBUS
MEXY JIIOJIbMU U MTO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHAUBUIYaTbHO U B TPYIIIIE;

OBsJiaieHne YHUBEPCAIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1eHCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJIaJIeTh HaBBIKAMU IOJydeHUS] WHPOPMAIIUNY U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILECTBIISATh TOUCK, aHAIM3, CUCTEMATH3AIMI0 U MHTEPHpETalni0 MHPOPMALUU PA3TUUYHBIX
BUOB U OPM TIPEIICTABICHHUS;

- CO03/1aBaTh TEKCThl B Pa3lMYHBIX (popMaTaxX C y4eToM Ha3HAYeHHUs MHPOPMALUU U LEIEeBOM
ayIUTOPUH, BRIOHpAsi ONTHMAIBHYIO (OPMY IPEICTABICHUS ¥ BU3YalIN3alliH;
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- OIIEHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(POpPMAIMU, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIBHO-3TUYECKUM HOpMaM;

- WCIIOJIb30BaTh CpelicTBa WH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COONIOZeHHEeM TpeOoBaHUIl
OPrOHOMUKH, TEXHUKUA OE30MAaCHOCTH, TUTHUCHBI, PECYPCOCOCPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIaJICTh HABbIKAMU PACIIO3HABAHUS M 3alIUTHI HH(POpMauu, HHHOPMAITMOHHON O€30MMaCHOCTH
JIMYHOCTH

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOTPEIETICHUIO;

-OBJIa/ICHHE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIMAILHOM IeATEIHbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1eHCTBUAMM:

0) coBMeCTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIF30BATh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUAYATbHON PaOOTHI;

- IIPUHUMATh LEIU COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH ACHCTBUS
0 €€ JOCTHKEHUIO: COCTABJIATh IJIaH JCHCTBUM, pacHpenessiTb poJid C YYETOM MHEHUM
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOODAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MMO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYalHUsX, MPOSBIAThH
TBOPYECTBO U BOOOpaKeHNE, OBITh HHUIIMATUBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBUAMM:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U aPTyYMEHTHI IPYTUX JIFOACH MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOJICH HA OMIHMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIMH JIPYTOro YeIOBEKa

B 06.1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS S

- copMHpPOBAHHOCTH  SKOJOTHYECKOW KYNbTYphl, TOHHMaHWE BIUSHHUS COLHMAIBHO-
SKOHOMHMYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJHOM W COUMAIBHOW Cpelbl, OCO3HAHHE
I100aNBFHOTO XapaKkTepa IKOIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEieH
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HENPUATHE IECHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

- YMEHHE POTHO3UPOBATh HEOIArONPHUATHBIEC KOJOTHUYECKHE MOCIEACTBHS MPEANPUHUMACMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- pacUIMpPEHHE OIbITA IESITENIBHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIJICHUE HAaBbIKAMH Y4EOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIBHON e TEIbHOCTH

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

- c(hOpMHUPOBAHHOCTh 3HAHWW O MECTE€ M PO OMOJOTHH B CHUCTEME HAYYHOTO 3HAHUS,
(GYHKIIMOHATBLHON TPAMOTHOCTH Y€JIOBEKa TSI PEIICHUS KU3HEHHBIX TIPOOIIeM;

— chOpMUPOBAHHOCTh ~ YMEHHS  pPACKpbIBaTh  COJIEpP)KaHWE  OCHOBOIIOJIATAFOIINX
OMOJOTUYECKNX TEPMUHOB M TIOHSITHMA: JXKU3Hb, KJIE€TKa, TKaHb, OpraH, OPTraHWU3M, BH],
MOMYJISAINSI, YKOCUCTEMa, OMOIIeHO03, Orocdepa; MeTaboau3Mm (0OMEH BEIIECTB W MpEeBpaIieHne
SHEPruM), TOMEOCTa3 (CaMOperysius), OMOCUHTe3 Oellka, CTPYKTYpHAas OpraHU3allvs YKUBBIX
CHUCTEM, JTUCKPETHOCTD, CaMOPETYJISIIHS, CaMOBOCITPOU3BEICHHE (pemporyKms),
HACJIEICTBEHHOCTh, HW3MEHYHBOCTh, JHEPrO3aBUCHUMOCTh, POCT M pa3BUTHE, YPOBHEBAs
OpTaHH3aIHS;
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- chOpPMUPOBAHHOCTh ~ YMEHHSI ~ PACKpbIBaTh  COJEPKAaHHE  OCHOBOIIOIATAIOIINX
OMOJIOTMYECKUX TEOPHUM U TUMOTE3: KJIETOYHOMU, XPOMOCOMHOM, MYTAlIMOHHOM, YBOJIFOIMOHHOM,
MIPOUCXO0XKICHUS KU3HU U YEJIIOBEKa;

- c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIMOJIATAIONME OMOIOTHIECKIE 3aKOHBI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.1. BaBunosa, 3. I'ekkens, ®@. Mromnepa, K.
bapa), rpaHuIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- NpUOOpEeTEeHUEe OMbITa MNPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBIICHUM;
OpraHU3aIy ¥ IPOBEICHHS OMOJOTUYECKOTO SKCIIEPUMEHTA, BBIIBHYKCHUS THIIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXIY HCCICIYEeMBbIMU BEIIMYMHAME, OOBSCHEHHS MOJNYUYEHHBIX PE3YIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHI, TEOPHIl U 3aKOHOB;

- c(OPMUPOBAHHOCTh YMEHHUS BBIICTSATH CYIICCTBEHHBIC MPHU3HAKA BHPYCOB, KIETOK
MPOKAPUOT M  OYKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIEeHO30B U JKOCHCTEM; OCOOESHHOCTH IIPOIIECCOB OOMEHA BEIISCTB W IpEBpaIlCHUs
SHEPTrUM B KJETKE, (OTOCHHTE3a, IJIACTUYECKOTO M SHEPreTUYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO33, M€i03a, OIUIOJOTBOPEHHUS, PA3BUTHUS U PA3MHOMKEHUSA, WHAMBUAYAIbHOTO Pa3BUTHUS
opranm3Ma  (OHTOTeHe3a), OOpbOBI  3a  CYIIECTBOBaHWE, E€CTECTBEHHOro  0TOOpa,
BHJ1000pa30BaHMs, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA KOMIIOHCHTOB
HKOCHUCTEM, AHTPONOTCHHBIX HW3MEHEHHH B HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIIECTB U MIPEBpalllCHUE SJHEPTUU B Onocdepe;

- chOPMUPOBAHHOCTh ~ yYMEHHS  peliarh  OWOJIOTHMYECKHE  3a/Jayd,  COCTaBISTh
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [UJIi Pa3HBIX THUIIOB HACJIEIOBAHUS IPU3HAKOB Y
OpPraHU3MOB, COCTaBJIATh CXEMBbI MIEPEHOCA BEIIECTB U SHEPTHH B dKOCcHCTeMax (IEMy MUTaHUs,
MUIIEBbIE CETH) ;

- c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH OIEHHBATh HH(POPMAIIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATH ATHUUYECCKUE
ACTIEKThI COBPEMEHHBIX MCCIIEIOBAaHUIN B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTUH; pacCCMAaTPUBATh
r100aMbHBIE IKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- c(hOPMUPOBAHHOCTh YMEHHMM CO37aBaTh COOCTBEHHbIE THUCHMEHHBIE U  YCTHBIC
COOOIIIEHUSI HA OCHOBE OMOJIOTMYECKON WMH(OpPMAINMU U3 HECKOJBKHUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN anmnapat OMOJOTHH;

- npuoOpeTeHne OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB HAyYHOTO IO3HAHUS,
UCIIONIb3YEMBIX B OMOJIOTHU: HAOMIOJIEHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHU3aIlMy ¥ MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBIYKCHUS THUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCIENYeMBbIMU BEIWYMHAMH, OOBSCHEHHS TMOJNYUYEHHBIX PE3yIbTaTOB U
(dbopMyTUpOBaHUS BBIBOJIOB C UCIIOIL30BAHIEM HAYYHBIX MTOHSATHMN, TEOPUN U 3aKOHOB;

- chOpPMUPOBAHHOCTh YMEHHUS TIPUMEHATh TONy4YeHHBbIE 3HAaHUA Ui OOBSICHEHUS
OMOJOTUYECKHX MPOLIECCOB U SIBICHUM, JUIS MPUHATHUS MPAKTHUECKUX PEIICHUI B TOBCEIHEBHOM
KU3HHM C 1IETBI0 00ecriedeHus1 0€30MacCHOCTH CBOETO 3/I0POBBS M 3/I0POBbsI OKPYKAIOIIUX JIFOICH,
cOONIOACHHsI 3JI0POBOTO O0pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHHS B OKpYKaromei
MPUPOTHON cpesie; MOHMMaHWe HEOOXOJIMMOCTH HCIOJIb30BAaHUS JTOCTHKEHUN COBPEMEHHOMU
OMONOTUM ¥ OMOTEXHOJOTHH 71l palliOHATEHOTO MPUPOAOIOIE30BAHNUS.
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Auem 7

2.1. O6beM AUCHUILVINHBI U BUJbI Y4eOHOH padoThl

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIMHBI

Buj yueOHoi1 padoThI

O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOM JUCHUIIIMHBI 32
6 m.4. ¢ hopme nPaKmMuUYecKoii n0O20mMoeKu (eciu nPedycmompeno) -
BT. U..

TEOpeTUIecKoe o0ydeHne 16
IIPAKTUYECKHE U 1a00paTOPHBIE 3aAHATHUS: 16
U3 HUX TMpo(deccCHoHAIbHOE COAepHKAHUE TUCITUTUIUHBI 4

IIpomesxyTounasi arrectanus (JnddepenmpoBannblii 3a4eT)




2.2. TemaTn4eckui IJIaH 1 coaecpikaHe NUCHUIJIUHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHONH MOLYJIb (IPU HAJTHUYHMH) 4acoB | KOMIIETEHIUH
1 2 3 4

Paznea 1. KileTka — cTpyKTYPHO-(QYHKIIHOHAIbHAS €IMHUIIA KHBOTO
Tema 1.1. OcHoBHOe coep:kaHue OK 2
buoJjorus kak TeopeTnueckoe odyueHnue:
Hayka. O0masi | CopemeHHbIC OTPACIIH GHOIOTHYCCKUX 3HAHUH. CBSI3b GHOIOTHH C APYTHMH HAaYKaMH: GHOXHMIL,
XapaKTepUCTUK |Ouodusuka, OMoHuKa, reHoreorpadus u 1p. Posb u Mmecto Ouonoruu B popMUpOBaHUU COBPEMEHHOM 1
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOICTBA

JKUBBIX CUCTEM. XUMHUYECKHI1 COCTaB KIETOK
Tema 1.2. OcHoBHOE coep:kaHue OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: OK-2
¢ynxkuuonanbn | Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxo). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJICTOUHOMN OK-4
asi opraHu3anusi | teopuu. TUIBI KIETOUYHOM OpraHu3alyu: MPOKAPUOTUYECKUHN U dyKapuOTHUYeCKUi. OTHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHue NpoKapuOTHUYEeCKON KIeTKU. CTpoeHHE 3yKapHOTUYECKON KIIETKH.

Hexknerounsie (opMbl sx13HU (BUPYCHI, OakTeproari)

JlabopaTopHble 3aHATHSA: 1

[Ipro6pereHue onbITa IPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBITIOJTHEHUH JJaOOPATOPHBIX padoT:

JIaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KIIETOUYHbIE BKIIOYEHHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»

ITonroToBka MUKpOIpEnapaToB, HaOIIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISIBJICHHUE PA3IHUUN MEXKITY

M3y4aeMbIMU 00beKTaMH, (POPMYIHPOBAHUE BHIBOJOB

IpakTHYeCKHE 3aHSITHS: 1

BupycHuble u 6akrepuanbhblie 3a00seBanus. O01Me NPUHLIUIBI HCIIOJIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHoCcTH MPUMEHEHUsT aHTUOUOTHKOB. [IpeacTaBnenne yCTHBIX COOOLIEHHH ¢ Mpe3eHTalue,
[TO/ITOTOBJIEHHBIX IO MEPEYHI0 HCTOUHHUKOB, PEKOMEHJOBAHHBIX MTPENoJaBaTesieM
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Tema 1.3. OcHoOBHOE co/lep:KaHue OK-1
CTPYKTypHO- TeopeTnueckoe odydeHue: OK-2
¢ynkumonaabn | Xpomocomuas teopus T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN Ha0Op KIETOK, TOMOJIOTHYHBIC U
ble paKkTopbI HErOMOJIOTUYHBIC XPOMOCOMBI, TAIUIOWIHBIA U AUIIOUHBINH Habop. Hyxmeunossie kucnotsl: JJHK, PHK
HACJIEACTBEHHOC | HaXOXKJCHHE B KJIETKE, X CTpOeHUE U (DYHKIIMU. MaTpUYHbIE MPOIECCH B KICTKE: PEIINKAIs, OMOCHHTE3
TH Oernka, perapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTHYeckne 3aHATHSA:

Pemenue 3aa4 Ha onpe/esieHne OCIE10BaTEIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHUS M0CNIe10BaTeIbHOCTH HyKieoTua0B JJTHK
Tema 1.4. OcHoOBHOE co/lep:KaHue OK-2
Oo0men BemecTB | Teopernueckoe o0yueHnme:
u npespamieHue | [Tonstue metabonu3M. ACCUMHIIIALINS U AUCCUMUIISIIINS — JIBE€ CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa
JHEPTUHU B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHbBIN U aHadpoOHbIi. [LmacTuueckuii ooMeH. POTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoOBHOe coiep:KaHue OK -2
KuzneHnprii TeopeTnueckoe ody4enue: OK-4
LHMKJI KJIeTKH. Krnerounslii nuki, ero nepuosl. MUTO3, €ro cTainu U NpoUCXoasiue npoueccel. buonoruueckoe
Murto3. Meiio3 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii

CMBICJI MeHo03a
Kontpoabnasn MonexynsapHbIi ypOBEHb OpraHu3aliu 5KMBOTO
pabdora
Pa3nes 2. Ctpoenue u pyHKIMH OpraHusmMa
Tema 2.1. OcHoBHOeE coep:xaHue OK -2
Ctpoenue Teoperudeckoe odydyeHue: OK-4
opraHuszma MHoOroKJIeTOYHBIE OpTaHu3Mbl. B3aUMOCBSI3b OPraHOB M CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpPTaHU3ME.

I'omeocTa3 opranusmMa u ero nojAepKaHue B MPOLECCE KU3HEAEATEeIbHOCTH
Tema 2.2. OcHoBHOE coepKaHue OK -2
®opmbl Teopernueckoe o0yueHnue:
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Pa3MHOKeHUsl ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe u nmonoBoe pazMHokeHne. Bubpl 6ecrnonoro pasMHOKEHUSI.
OpPraHu3MoB [TonoBoe pazmMHOXxkeHue. ['amerorenes y ;xuBoTHbIX. CriepmaToreHnes u oorene3. CTpoeHHe MOJI0BBIX

KJ1eToK. OIIo10TBOpEHUE
Tema 2.3. OcHoBHOE coep:kaHue OK -2
Onurorenes TeopeTnueckoe ody4eHue: OK-4
pacTeHuii, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOTeHe3 1 ero craaud. [locTaMOproHaIbHBIN TEPHOI.
KMBOTHBIX H Cranuu mocTAMOPUOHAIBLHOTO PAa3BUTHS Y )KUBOTHBIX U 4esioBeka. [IpsMoe u Henpsimoe pa3BUTHE.
Ye10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoBHOE co/lep:KaHue OK-2
3akonomepHocT | Teopernueckoe o0yueHme: OK -4
H HacjieoBaHusl | OCHOBHBIC MOHATHS F'€HETHKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens

(MoHOTHOpUIHOE ¥ TOTUTUOPHUIHOE CKpelluBaHue). BzanmoeiicTBrie reHoB

IIpakTH4yecKkue 3aHATHS:

Pemenue 3aa4 Ha onpe/iesieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB TP MOHO-,

TTU-, TIOTUTHOPUIHOM M aHATTM3UPYIOIIEM CKPEITUBAHUH, COCTABICHNE TCHOTUITMUECKUX CXEM CKpEITUBAHUS
Tema 2.5. OcHoOBHOe coiep:KaHue OK-1
CuenienHoe TeopeTnueckoe o0yueHue: OK -2
HacjJeJ0BaHue 3axoHbl T. MopraHa. CuenieHHOe HacJIeA0OBaHHUE I'eHOB, HapylICHUE CLHCTIIJICHU. Hacnenosanue
NMPU3HAKOB MIPU3HAKOB, CIIETUVICHHBIX C IOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3amau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHUSI HACIIEICTBEHHBIX PU3HAKOB MTPU

CUEIJICHHOM HaclleJOBaHWU, COCTABICHUE T€HOTUITNYECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoOBHOeE coiep:KaHue OK-1
3akonomepnoct | Teoperuueckoe o0y4enue: OK-2
1 M3MEHYHUBOCTH | VI3MEeHUMBOCTH MPU3HAKOB. BUIbI ”3MEHUNBOCTHU: HACTEACTBEHHAS U HEHACIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTMUYECKUX PAIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBuios). Myranmonnas reopus
W3MEHUYMBOCTHU. BUabl MyTanuii 1 IpuInHbI MX BO3HUKHOBEHUA. KapunoTun yenoseka. HacneactBeHnHbie
3a0071€eBaHUs YeIOBeKa. | eHHBIE 1 XpOMOCOMHBIE OOJIE3HH UeloBeKa. boe3Hu ¢ HacaeACTBEHHOM

10
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npeaApacIIoIOKECHHOCTBIO. 3HaucHMUE MGHHHHHCKOﬁ TCHCTUKHU B IIPEAOTBpAICHUHN U JICUCHUH I'CHCTHYCCKHUX
3a00/IeBaHNM YEeI0BEKa

IIpakTuyeckue 3aHATHS:

Pemenue 3aa4 Ha ONpPCACIICHUEC TUIla MyTalllU IMPU NEpCaaduc HACJICACTBCHHBIX IPU3HAKOB, COCTABJICHUC
TFCHOTUIIMYCCKHUX CXEM CKPCIIMBAHUA

KonTtpoibHasn
padora

Crpoenne U pyHKIIUHM OpraHu3Ma

Pa3nea 3. Teopusi

IBOJIIOIMHA

Tema 3.1. OcHoBHOE co/iep:KaHue OK-2
Hcropus Teoperuueckoe ody4yenue: OK-4
IBOIIOLMOHHOIO0 | [TepBrie sBomonOHHbIe KoHLenuu (K.b. Jlamapk, XK.JI. Bropdon). DBomounonnas reopus Y. [lapsuHa.
YUYCHHUS. CuHTeTHueckasi Teopus 3BOJIOLUU U €€ OCHOBHBIE MOJOKEHHUS.
Muxkpos3Bosonu | Mukpossostonus. [lonysinys Kak 3JieMeHTapHast €MHUIA SBOIIONUHU. [ eHETHUECKUE OCHOBBI IBOJIOIUH.
s DOnemeHTapHbIe (PaKTOPHI IBOJIOLNHU. EcTecTBEHHBIN 0TOOp — HaNpaBIAIOUINI (aKTOp 3BOIIOLUY.

Bunoo6pa3oBanue kak pe3ynbTaT MUKPO3BOIIOLUU
Tema 3.2. OcHoBHOE coep:KaHue OK -2
Maxkpossomoun | Teopernueckoe odyuenmue: OK-4
fl. MaxposBosonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoitoiu (A.H. Ceseprios). [lytu
Bo3uukHOBeHME | ocTHXKEHHs OUosorHyeckoro nporpecca. CoxpaHeHne OMopa3HOOOpa3us Ha 3emiie.
U pa3BHUTHE I'unoTe3bl ¥ TeOpUM BO3ZHUKHOBEHUS JKU3HU Ha 3emie. [osBaeHNe NEpBIX KIETOK U UX IBOJIFOLIMSL.
*KU3HU Ha 3emie | TIpokapHoThI U dyKapUOTHI. [IPOUCX0XKICHIE MHOTOKJIETOUHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

LIapCTB DYKapHOT
Tema 3.3. OcHoBHOeE coep:kaHue OK -2
IIpoucxoxnenne | Teopernueckoe o0yueHnue: OK-4
YyeJI0BeKa — AHTpomosiorus — Hayka o yenoBeke. CucremaTiueckoe nojokeHue yenopeka. CXoACTBO U OTIHYUS
aHTPOIOreHe3 YesioBeKa C >KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOr€HEe3a. DBOJIOLNS COBPEMEHHOTO YEJIOBEKa.

Yenmoseueckue Ppacel U UX €IUHCTBO. BpeMH " IIYTHU pacCcCCIICHUA YCJIOBCKaA I10 ITJIaHCTE.

11




PryTuc

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 12

HpI/ICHOCO6HeHHOCTB YCJIOBEKA K pa3HbIM YCJIOBUAM CPEAbI

Pa3pen 4. Dxonorus

Tema 4.1. OcHoBHOeE coep:kaHue OK-1
Ixosornvyeckne | Teopernueckoe odoyueHue: OK-2
(hakTopnI 1 Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHAS, TIOYBCHHAs, BHYTpHOpPTaHU3MeHHass. OHU3HKO- OK -7
cpebl JKU3HH XUMHAYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. [Iprucnoco0enns OpraHu3MoB K KHU3HH B Pa3HBIX

cpenax. [lonsitue sxonoruyeckoro pakropa. Knaccupukanus sxonorndeckux paxropos. [IpaBuino

muaumyma 1O, Jlnbuxa. 3akon TonepantHocty B. [lendopma
Tema 4.2. OcHoOBHOE co/lep:KaHue OK-1
Honyasiuus, Teoperuueckoe ody4yenue: OK-2
cooduecTBa, DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALMH. DKOJIOTHYeCKas HUILA BU1A. DKOJIOTHUECKUe OK-7
IKOCHCTEMBbI XapakTepucTuku nomysanuu. Cool1iecTBa U 3KocucTeMbl. buorieHos u ero crpykrypa. CBsizu MexXIy

opranuzMamu B 6uoreHose. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBIL: IPOAYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B 3KocucTteMe. Tpoduueckre ypoBHI

IpakTHyeckue 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHBIE TIOKa3aTeNN IKOCHCTEMBI. brioMacca u npoyKius. DKoIoruyeckme

MTUPaMUJIBI YUCEI, OMOMACCHI M SHepruu. [IpaBuIiio mupamMuIsl YHEPTUH.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 1O MEPEHOCY BEIIECTBA U SHEPTUHU B

HKOCHCTEMAX C COCTaBJIEHHE TPOPUUECKUX Leneil U MupamMu1 OMOMacchl U SHEPTUH
Tema 4.3. OcHoBHOE cogepkaHue OK-1
Buocdepa - Teoperuueckoe oGydenue: OK-2
rj100a1bHas buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK-7
Ikojgoruyeckas | OGmactu 6mocheps! U ee KOMIIOHEHTHI. JKBOe BemecTBo Ouochepsl U ero PyHKIUU.
cucTemMa 3aKOHOMEPHOCTH cyliecTBOBaHMs Ouochepbl. OcoOeHHOCTH OHOoCchephl Kak I1100anbHOM IKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeImecTB 1 OMOre0XUMUYECKUE IIUKIIBI.

['moGanpHBIE SKOTOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOe coiep:KaHue OK-1
Biausinue Teoperuueckoe oGydyenue: OK -2

12
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AHTPONOTeHHBIX | AHTPOIMOTreHHBIE BO3CHCTBUS Ha Ouocdepy. 3arpsa3HeHus Kak BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK-4
¢akTopoB Ha AHTpoOInoreHHsle Bo3ieicTBUS Ha atMocdepy. BozaeiictBus Ha runpochepy. Bo3aeiictBus na nutochepy. OK -7
ouocdepy AHTpOINOreHHbIe BO3ICHCTBUS HAa OMOTUYECKUE COOOIIECTBa. Y TUIYOJIEHHO U3YYatOTCsl OTXO/Ibl, CBS3aHHbIE [K ...

C ompeereHHON npodeccueil/cnenuanrbHOCTbIO

I[IpakTHYeckne 3aHATHSA:

[IpakTuueckoe 3ansTue «OTXOIBI MPOU3BOICTBA»

*B Tom 4unciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJlep:KaHMe MPAKTHYECKOr0 3aHATHSA

[IpakTuueckoe 3anarue «OTx0/1bl MPOU3BOACTBa». Ha ocHOBE denepanbHOro KiacCU(pUKauOHHOTO

KaTajora OTXOJI0B OMPEIENATh KJIacC OMAaCHOCTU OTXO/I0B; arperaTHoe COCTOSHUE U PUBUUYECKYIO PopMy

OTXOJI0B, 00pa3yroluxcs Ha padoueM MecTe / Ha 3Tanax MpOU3BOACTBA, CBA3aHHbBIC C ONPEIEICHHON

npodeccuei/crennaTbHOCThIO
Tema 4.5. OcHoBHOeE coep:kaHue OK -2
Binsinune TeopeTnueckoe odyueHnue: OK-4
COLMABHO- 310poBBE U €ro cocTaBistomue. @akTopbl, NOJOKUTEIBHO U OTPULIATEIBHO BIMSIOLIME HA OPraHU3M OK-7
IKOJIOrHYecKHX | uernoBeka. [Ipobiema TeXHOTeHHBIX BO3/IEHCTBUI Ha 3/10pOBbE YeNIOBEKA (3JIEKTPOMarHUTHbBIE MOJI,
¢$akTopoB Ha OBITOBast XUMUSI, U30BITOUHBIE ITYMBI, paJUallis U T.1.). AJlanTaiusi OpraHu3Ma 4esoBeka K gpakropam
310pOBbe oKpy»Katoten cpeasl. [Ipuniumel hopMupoBaHus 310poBhecOeperaroniero nmosenaeHus. Guzndeckas
YeIoBeKa aKTUBHOCTb U 3JJ0pPOBbE. bHOXMMIYECKHE aCIEKThl PALIMOHAJILHOTO MTUTAHUS

JlabopaTopHbIe 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:
1. JlaGoparopHas paboTa «YMCTBEHHast pab0TOCIIOCOOHOCTH

OBnazieHue METOIaMH OTIPEACIICHHsI TTOKa3aTeell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C UCIOIb30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB
2. JlabGopatopHas pabota «BnusHue abnorndeckux (pakTopoB Ha deloBeKa (HU3KUE U BHICOKHE
TEMIIEPATYPhI)»

I/I3yquHe MCXAaHU3MOB aJarTallvii OpraHru3Ma 4Y€JIOBE€KAa K HU3KUM U BBICOKUM TEMIICpaTypaMm U
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00BSICHEHHE MOIYYEHHBIX PE3YIbTAaTOB U (HOPMYIHPOBaHHE BHIBOAOB (ITMCHbMEHHO) C UCIIOJIb30BAHUEM
HAyYHBIX TOHATUN, TEOPHI U 3aKOHOB

*B TomM 4ncie npodeccuoHATILHO-OPUEHTHPOBAHHOE CO/IePsKAHUE JIA00PATOPHOIO 3aHATHUSA

B kauecTBe TpUrrepoB CHUXKAOUIMX PA0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npo¢eCCUOHATTLHON IEATENILHOCTH: IIIyM, TEeMIIepaTypa, pu3ndyeckast Harpy3Ka u T.1.

KonTtpoibHasn

TeopeTnyeckne acCeKThl 3KOJIOTUH
padora
IIpodeccnonanbHO-0OpMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLYJIs1)
Paznen S. BuoJsorust B ;KM3HH OK-1
Tema 5.1. OcHoOBHOE co/lep:KaHue OK-2
buorexnonorun | Teoperuueckoe coaep:kanue: OK -4
B JKM3HH buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAPABICHUS COBPEMEHHON OMOTEXHOIOIHH.
Ka’kK/10ro0 Mertoapl OnorexHonoruu. OObEKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOIIOTHIECKUX U TEHETHYECKUX

sKcriepuMeHToB. [IpaBuina noucka u aHain3za OMO3KOJIOrHYeCKON HH(POPMALIUU U3 PA3INYHBIX HCTOUHHUKOB

(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(popMaiuu, cetb lHTepHET U npyrue)

IIpakTnyeckue 3aHATHA:

Kelicpl Ha aHanM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUSIX B 00JIACTU T'€HETHUECKUX TEXHOJIOTHUH,

KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIUN. 3aluTa Keiica: mpeAcTaBlIeHUe pe3yIbTaToOB PEeLICHHS

KelcoB (BBICTYIUICHHE C MTPe3eHTalei)
Tema 5.2. CounanbHO-3THYECKHE ACTIEKThI OMOTEXHOJIOT Ui
Tema 5.2. OcHoBHOE coaep:xaHue OK-1
CounanbHo- IpakTHYECKHE 3aHSITHS: OK -2
ITHIECKAC DTHYECKHE aCTIeKThI Pa3BUTHSI OMOTEXHOJIOTHI W TIPUMEHEHHE WX B JKH3HU YEJIOBEKA, IIOUCK W aHAITU3 OK-4
ACHEKTDI _ | nHbOpMAaIMK U3 Pa3IMYHBIX HCTOYHUKOB (HAy4HAs U yueOHO-HAYYHAs IMTEPATYPA, CPEACTBA MACCOBOM
OnoTexnoOrMi nHpopmanuu, cetb IHTEpHET U Apyrue)

Kelicpl Ha ananu3 nHpopManuu 00 3TUYECKUX ACHEKTaX Pa3BUTUS OMOTEXHOJIOTUH (10 TpyIIIam)

3amuTa Keiica: [IpencraBienne pe3yabTaToB pelieHus: KeHcoB (BHICTYIUICHHE C IPEe3eHTale)
Ipomexyrouna | {uddepeHnrpoBanHbiii 3a4eT

14




PryTuc

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE

_ YYPEXXIEHME BBICIIET'O OBPA30BAHVII
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUICA»

CMK
PTYTVIC

Aucm 15

f1 aTTecTamnus 1o
JUCIHUILTHHE

Bcero:

32

15




oo @OEIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I>)KETHOE OBPA3OBATEJIPHOE CMK
,;«@ _ VUPEXIIEHVE BbICIIETO OBPA3OBAHWSI PIYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 16

3. MeTtoauyeckue yKa3aHus 10 NPOBeIEHUIO NPAKTUHYECKUX
3aHATHI/1a00pPATOPHBIX PadoT

IIpakTH4eckue 3aHATUS 3aKIFOYAIOTCS B BBIIIOJHEHUH CTYACHTAMH, I1OJ PYKOBOJICTBOM
IpenojaBaTesis, KOMIUIEKCAa Y4eOHBIX 3aJaHMH HalpaBiICHHBIX HA YCBOEGHHE HAY4HO-
TEOPETUYECKMX OCHOB Y4YEOHOM JUCHUIUIMHBI, NPUOOPETEHHE IPAKTHUYECKHX HaBBIKOB
OBJIQJICHUSI METOJAaMH TPAKTHYECKOW padoThl ¢ NPUMEHEHHEM COBPEMEHHBIX CPEJICTB
KOMIIBIOTEPHOM IpaduKH, MyIbTUMEANA, KOMMYHUKALIMOHHBIX TEXHOJIOIHH.

[IpakTuueckue 3aHATHs CIOCOOCTBYIOT OoJiee TITyO0KOMY MOHUMAHHUIO TEOPETUYECKOTO
MaTepuaga ydeOHOro Kypca, a TakkKe pPa3BUTHIO, (DOPMHUPOBAHUIO U CTAHOBICHHUIO
Pa3NUYHBIX YPOBHEH COCTABIIIONIMX TNPO(ECCHOHAIBHOW KOMIIETEHTHOCTH CTYACHTOB.
Hapsiny ¢ ¢opmupoBanueM yMeHUNH U HaBBIKOB B MpoOIECCe MPAKTHUECKUX 3aHATUH
0000IIAI0TCS, CHCTEMAaTU3UPYIOTCS, YIIIYOISIFOTCS M KOHKPETU3HPYIOTCS TEOPETUYECKHE
3HAHHSA, BBIPAOATHIBACTCS CHOCOOHOCTH W TOTOBHOCTH HCIOJB30BaTh A3TH HAaBBIKM Ha
MIPaKTUKE, Pa3BUBAIOTCS MHTEJUIEKTYaIbHbIE YMEHUS.

[IpakTHveckue 3aHATUS MPOBOIATCSA B (hOpME MPaKTHUECKUX PabOT M JIaOopaTOPHBIX
pador.

3.1. TemaTnka W cojaep:KaHHe NPAKTHYECKUX 3aHATHII/Ta0opaTopHbIX padot/
CeMHHApPOB

IIpakTnueckoe 3ansatue Nel. Vcnonbp3oBaHMEe pazIUYHBIX METOJOB MpPU  H3YyYEHUU
OMOJIOTHYECKUX OOBEKTOB.

JlabopaTopHoe 3ansitue Nel. V3yueHune cTpoeHre KIE€TOK pacTeHHUH, )KUBOTHBIX U OaKkTepuid
10/ MUKPOCKOIIOM Ha F'OTOBBIX ITpenapaTax

IIpakTnueckoe 3ansaTue Ne2. Bupychl — HEKJIETOUHbIE (POPMBI KU3HU.

JlaGopaTtopHoe 3ansaTHe Ne2. M3yueHue KaTaauTHYECKOM aKTMBHOCTH ()epMEHTOB (Ha
MIpUMepe aMHJIa3bl).

IIpakTnyeckoe 3ansaTne Ne3. Pernenue 3a1a4 ¢ MCIOJIb30BAHNEM T'E€HETUYECKOTO KO
IIpakTnueckoe 3ansitue Ned. CpaBHeHue QorocuHTe3a M jAbixaHus. CpaBHeHUe
(oTOoCHHTE3a U XEMOCHHTE3A.

JlabopaTopHoe 3ansTie Ne3. HaGmonenne Muro3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
Ha TOTOBBIX MUKporpenaparax. CpaBHEHHE MUTO3a U Meio03a.

JlaGoparopHoe 3ansTue Ned4. M3ydeHue CTpPOCHHMS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckoe 3ansitue NeS. Pemenue 3agad Ha MOHOTHOPHIHOE CKpEIIMBAHUE,
HACJIEJOBaHHUE NIPU3HAKOB, CLIETVIEHHBIX C IOJIOM.

IIpakTuyeckoe 3anaTue Ne6. Perrenne 3a1a4 Ha TUTHOPUTHOE CKPEIIHMBAHNE.
IIpakTnueckoe 3anaTne Ne7. CocTaBlieHHEe M aHAIW3 POJOCIIOBHBIX YEJIOBEKA.
IIpakTuyeckoe 3anaTue Ne8. CpaBHeHrne BHUIIOB TTO MOPGOJIOTHIECKOMY KPUTEPHIO.
IIpakTnueckoe 3ansaTre Ne9. CpaBHeHUE TUIIOTE3 IPOUCXOKAEHHS KU3HH Ha 3eMJIE.
IIpakTuyeckoe 3ansaTue Nel2. torosoe 3anstue

IIpakTnyeckoe 3ansaTue Nell. Pemenue 3Koa0rn4eckux 3aaad.

IIpakTuyeckoe 3ansaTue Nel(). Mopdonorndaeckue 0OCOOEHHOCTH PACTEHUNM W KUBOTHBIX
U3 pa3HBIX MECT OOWTaHWUS.
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4. ®oHJ OLEHOYHBIX CPEICTB JUCHUIINHBI

4.1 KoHTpojib ¥ OHEHKAa pe3yJbTaTOB OCBOCHHS 001eo0pa3oBaTeIbHOM
AUCHUIUIMHBL PACKPBIBAIOTCA 4YCPC3 AUCHUIINIMHAPHBIC PE3YJIbTAaThbl, HAIIPABJICHHBIC Ha
dbopMupoBaHue OOIIMX KOMIETEHIMH MO pa3fenaM M TeMaM COJEp>KaHus Yy4eOHOro

Marepuana.
Oo0masn Paznea/Tema TH oneHOYHBIX MEPONIPUATHH
KOMIIeTeHIUA
Pa3nea 1. Kierka — cTpykTypHO- KonrponsHas pabora
(pyHKuMOHAIbHAA eJMHULA «MoJIeKyIISIpHBI YPOBEHb
JKHBOI'0 OpraHU3aIH )KHBOT0)
OK-1 buonorus xak Hayka. O6rias 3anonaHeHre TaOJIHIIbI C OTIMCAHUEM
OK-02 XapaKTePUCTUKA )KU3HU METOJI0B MUKPOCKOITMPOBAHUSA C UX
OK-04 JIOCTOMHCTBAMH U HEIOCTAaTKAMH.
OK-07 3anonnenue Tabauisl «Bkiaa yueHbIx

B pa3BUTHE OMOJIOTUNY
3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE

KUBOT'O
CtpyKTypHO-QyHKIIMOHATIbHAS OnenuBaemasi TMCKyCCHs IO BOIIpOcam
OpraHu3anys KIETOK JEKIUU

Pa3paboTka MeHTanbHOM KapThl 11O
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MpO- U DYKAPUOTUUYECKUX U 110
LapcTBaM B MUHU Ipymmax
Beinonnenue u 3amura 1ab0paTOpHBIX
pabor:

«CTpoeHue KieTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKIIIOUEHUS (Kpaxmall, KapOTUHOH/IBI,
XJIOPOIUTACTHI, XPOMOTLJIACTHI)»
[IpakTnueckoe 3ansatue. [IpencraBnenue
YCTHBIX COOOIIIEHUH C TIPEe3eHTAINECH,
MIOATOTOBJIEHHBIX 110 NIEPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX

IIpenoaaBaTesIeM
CtpyKTypHO-(GYHKIIMOHATIbHBIE @pOHTAIBHBIN OITPOC
(bakTOpHl HACTIEICTBEHHOCTH Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIIEA0BATEIBHOCTH HYKIIEOTUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
N3MCHCHUS ITOCIICA0BATCIIBHOCTHU

nykieotunos JJHK
OOMeH BelecTB U PEBpaIlCHHIE @poHTaTBHBINA OMPOC
SHEPTUHU B KIIETKE 3anoyHeHne CPABHUTEIHHOU TAOIUIIBI
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Aucm 18

XapaKTCPUCTHUK THUIIOB obMeHa
BCIICCTB

JKU3HEeHHBIA UK KIETKH. MUTO3.
Meiio3

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

Paszgea 2. Ctpoenue u GpyHKIUN
OpPraHu3Ma

Kontponbnas padota “CtpoeHue u
¢byHkuuu opranuzma’

OK-1
OK-02
OK-04
OK-07

CtpoeHue opranusma

OuenuBaemast JUCKyCCUs

Pa3paboTka MeHTaTbHOW KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PacTCHUS, KUBOTHBIE,
YEJIOBEK) C KPaTKOM XapaKTePUCTHKOM
X QyHKImi

DopmMBbl pa3MHOKEHHUSI OPTraHU3MOB

@pOHTAIBHBIN OIIPOC

3arnosHeHHe TaOIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OHTOreHe3 pacTeHH, )KUBOTHBIX U
YenoBeKa

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

CocraBiieHne )XKM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

3aKOHOMEPHOCTH HACJIEAOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

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

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agayd Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HaCJICIACTBCHHBIX HpI/I3HaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTABJICHUEC I'CHOTUIINYCCKUX CXEM
CKpEIIMBaHUS
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3aKOHOMEPHOCTH U3MEHYHBOCTH Tecr.
Pemienue 3aau Ha onpeeieHue TUIA
MYTAaIlMH TIPH Tepeave
HAaCJEACTBEHHBIX MPU3HAKOB,
COCTaBJICHHE TCHOTHITHYCCKUX CXEM
CKpEILIUBaHUS
Paznen 3. Teopus 3Bo/1IouMH KonTponbnast padbota “Teoperndeckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”
OK-1 HcTopus 2BOTIOLUOHHOTO yYEHUS. DpoHTATBHBIN OIPOC
OK-02 MukposBostonus Pa3paboTka rioccapusi TEpMUHOB
OK-04 Pa3paboTka 1eHTHl BpeMEHU Pa3BUTHS
OK-07 9BOJIIOLIMOHHOTO YUEHHUS
MakposBomtonus. BosnuknoBenne u |OnieHMBaeMasi TUCKYCCHUS:
pa3BUTHE )KM3HU Ha 3eMiie UCIIOJIb30BaHUE apPTYMEHTOB,
OHOJIOrM4eCKON TEPMUHOJIOTUU U
CHMBOJIMKH JIJIsI I0KAa3aTeIbCTBa
POJICTBA OPTaHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HMKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
IIpoucxoxaeHue yenoBeka — OpoHTaAIBHBIN OIIPOC
AHTPOIIOT€HE3 Pa3paboTka 1eHTBl BpeMEeHU
IIPOUCXOKICHHS YETIOBEKA
Pasznea 4. Ixonorus
OK-1 Dxosiorudeckue (HakTopbl U Cpebl TecT mo sxosornueckuM GakTopam u
OK-02 JKU3HU cpelnam KHU3HU OpraHUu3MOB
(0)5-83 [Momynsiust, cooO1ecTna, CocraBneHue cxemM KpyroBopora

9KOCHCTCMBI

BELIECTB, UCIIOJIb3Ysl MaTEPUaIbI
JIEKIITUHN

Pemenne npakTuko-opueHTUPOBAHHBIX
pacyYeTHBIX 3a/IaHUM 110 IEPEHOCY
BELIECTBA U SHEPTUU B IKOCUCTEMAX C
cocTaBjieHHe TPOPHUUECKHX Ienel u
nupaMusl 6MoOMacchl U YHEPTUU

buocdepa - rmobanpHas
9KOJIOTHYECKasl CHCTEMa

OueHnBaemasi IUCKyCCHS
Tect

Brnusinue aHTpomnoreHHbIX (PaKTOpPOB
Ha Omocdepy

Tect
[Tpaktrueckas padota “OTX0bI
IIPOU3BOJICTBA”

Bnusanne COLUAJIBHO-3KOJIOTUYCCKUX
(bakTOpPOB Ha 3/I0pPOBBE YEITOBEKA

OnenuBaemast TUCKyCCHS

Brimonaenune nabopatopHoii paboThl Ha
BBIOOD:

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
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"Biusinue abnotnyeckux (akTopoB Ha
YyesoBeKa (HU3KHUE U BBICOKHE
TeMIiepaTypsl)"

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

OK-1 BbroTtexHonoruu B JKU3HU KaXKIOTO Brimonnenue keiica Ha aHaIN3

OK-02 uH(GOPMAIIMU O HAYYHBIX JOCTHKEHUSIX
OK-04 B 00JIACTH I'SHETHYCCKUX TEXHOJIOTHH,
OK-07 KJICTOYHOW MHXKEHEPHUH, TUIIEBBIX

OMOTEXHOIOTHH (110 rpymnmnam),
IPE/ICTaBICHNE PE3YIIbTATOB PEILICHHUS
KEHCOB

buotexHonoruu B npoMbIIIUIEHHOCTH |BbinonHeHue Kelica Ha aHanu3
UH(POPMALIUU O Pa3BUTUHU
OMOTEXHOJIOTUI C IPUMEHEHUEM
TEXHUUYECKUX CUCTEM (10 TpyIIam),
IpeCTaBICHUE Pe3yJIbTaTOB PELICHUs
KEHUCOB

4.2. KoHTpPO/1bHO-U3MePHUTEe/IbHbIC MaTePHaIbl BKJIKYAKOT:

4.2.1 OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJIsI 0 aucuumniute «buosorus»

Texkymmii KOHTpPOJIb PE3YyJNbTaTOB OOYYEHHUS MOMHO OCYILECTBIISATh PAa3TUYHBIMU
METOJIaMU U C MOMOIIBIO Pa3IUYHbBIX OLEHOUYHBIX cpencTB. [To aucuumnnne «buonorus» B
Ka4yecTBE CPEJCTB TEKYIIETr0 KOHTPOJIS IPUMEHSIOTCS 3aJJaHUs B TECTOBOI (opme; TaOIULIbL;
BU3yaJIHM3alusl TEOPETUYECKOr0 MaTepuaia 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. 3anogHeHnue TA0JUILI

HasBanune TeMbI buosnorus xak Hayka

OnmceIBaTh MCTOJbI UCCIICAOBAHUA HA MOJICKYJIAPHOM U

PesyabTaT 00yuenus mo teme
KJIETOYHOM YPOBHE

Oo0ue KoMneTeH 0K 02

®opmyJIMpPOBKA 3aJaHMA: 3aMI0HUTE Tabauny “Bxiian ydeHsIX B pa3BUTHE OMOJIOTHH”,
yKa3aB YYeHOT0, BpEMEHHOW MeproJ paboThl HaJl OTKPBITHEM U JIalTe KPATKYIO
XapaKTEPUCTUKY OTKPBITHS, UCIIOIb3Ysl MaTepHall JIEKLUH, yueOHNKA, MHbIE HCTOYHUKH
uHpopMaLuu.
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Tabmuia — Bkinaa y9eHbIX B pa3BUTHE OWOJIOTHI

VYuenbiit BpemenHnoi nepuos Kpatkas xapakTepuctuka paboThl Y4€HOTO

Kpurepuu onieHuBaHuUs 3a/1aHUS:

“5” - TaOnMIla BEIIIOJIHEHA B IIOJIHOM 00bEeMeE

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

“3” - B X0/1¢ 3al0JIHCHUSI TAOIUIBI MaTepHall OTPAXKEH HE TOJHOCTHIO, UMEIOTCS
3HAYUTCILHBIC HETOYHOCTH, HEIOUYCTHI

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

2. Pa3paboTka JieHTbI BpeMeHHU

HasBaHnue TeMbl OHTOreHe3 KUBOTHBIX 1 YeJIOBEKa

Pe3y.111>TaT oﬁyqe}mﬂ o TeMe OnuceBaTh CTaauMn OHTOICHE3a JKUBOTHBIX 1 YCJIOBEKA

O01ue KOMIeTeHIUH OK 02, OK 04

®opMyJIMPOBKA 3aJaHUsI: CO3/IAlTE JICHTY BPEMEHH, OTPAKAIOLYIO ITaIlbI
OHTOT€HE3a OT/AEJIbHON IPYMIIbI )KUBOTHBIX WM YEJIOBEKa C KPATKON XapaKTEPUCTUKOM.
Ha3zBanus craamii JOJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTMUECKOM MOPS/IKE, OCHAIEHBI
KpaTKUM ONMCAHWEM OCHOBHBIX U3MEHEHUH, IPUIIOKEHBI PUCYHKHU. 3aJJaHUE BBIIIOJIHIETCS B
MaJlbIX Tpynnax (3-4 denoBeka)

3. Pa3paboTka MEHTAJILHOW KAPThI

Ha3Banue Tembl CrpoeHue opranusma

OnuceIBaTh CTPOCHHUE U B3aMMOCBSI3b YacTei

PesyabTaT 00yuenus mo teme
MHOT'OKJIETOYHOI'O OpraHu3Ma

OO0ue KoMIeTeHIMH OK 02, OK 04,0K O7

®opMyJIMPpOBKA 3a/IaHMSA: COCTaBbTE MEHTAJbHBIE KapThl MO Kiaccu(UKAIUU
TKaHEH, OPraHoB M CHUCTEM OpraHoB. B kapTe oTpa3ute OCOOCHHOCTH CTPOEHUs, (QyHKUIUN
00bekTOB. BBl MOXeTe 00BeAUHATH OOBEKTHI MO BBHIMOJHAEMONW (YHKIIUHA WM TI0 CHCTEME
OpraHoB.

IIpu BBINOJHEHUH CTYIEHTHI PACIpPEAEIAIOTCA Ha Majble IpyIbl (10 2-3 yeloBeka).
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3agaHue sABIseTCs NPOQECCHOHATBHO-OPUEHTUPOBaHHbIM. CTylneHThl, oOydarouiuecs

npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00BbEeKTOM m3ydeHus: “Pactenus” pazpabaTbiBaioT
MEHTAJIbHYI0 KapTy IO CTPOCHHIO OpraHM3Ma pacTeHUil (Ipymnmbl MOXHO pa3AeiaMTh I10
OTIeNaM pacTEeHHil: MOXOBHJHBIC, IUIAYHOBUIHBIC, XBOIIEBUIHBIC, MAIOPOTHUKOBUIHBIC,
roJIOCEMEHHbIE, MOKpbhIToceMeHHbIe). CTyneHThl, oOyuarommuecs: npodeccun/crnennanbHOCTH
CBsI3aHHOU ¢ 00BEeKTOM u3yudeHHs ‘“YKHMBOTHbIE” pa3padaTbIBalOT MEHTAIBHYIO KapTy II0
CTPOCHHUIO OpraHM3Ma >KMBOTHBIX (TPYIIBl MOXKHO pa3feNuTh IO THIIAM U Kjaccam
AKHUBOTHBIX. THIBI: KMIIEYHOIIOJOCTHBIE, IUIOCKHE YEPBU, KPYIJIbIE YEPBU, KOJIbYAThIE YEPBH,
MOJUTIOCKH, 4YjeHHcTOoHOrue. Kiaccel: XpsmieBble pbIObI, Jomacrenepsie pblObl, ampuoum,

IIPECMBIKAOIHECA,

ITHIE,

MJ'ICKOHI/ITaIOH_[I/IC).

CTyneHTsl,

oOyuaromuecs

npodeccun/CnennaIbHOCTH CBSI3aHHOM ¢ 00beKToM u3yueHus ‘“UenmoBek™ pa3zpabaThIBaIOT
MEHTAJILHYIO KapTy 110 CTPOCHUIO OpraHu3Ma 4ellOBeKa.
[Ipu pazpaboTke peKOMEHyEM HCII0JIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

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

CepagYHO-COCYAUCTAR CUCTEMA

NUWEBOL,

HeAyAOYHO-KMLIEYHEIA TPAKT

Kpurepun onieHuBaHNsI MEHTAIBHON KApTHI:
«5» - 8-9 6an10B; «4» - 7 6a/n0B; «3» - 5 6a/10B

KMILIEYHMK

OBEHAZLATUNEDCTHAA KHLWKA

3 6asa 2 bas1a 1 6an1n
Coaepxanue Nudopmanus Nudopmanus Nudopmanus
npe/CcTaBicHa B npeJcTaBIeHa, HO IpeACTaBICHA
MIOJTHOM 00beMe UMEIOTCS HETOYHOCTH | YACTUYHO
I'padmyeckoe MHorocrynenuaras MHorocrynenuaras [Ipocroit «mmaydox»
odopmieHHe KapThI | KapTa ¢ 100aBICHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnonp3oBanue
pPa3HBIX IIBETOB HA
ONPEAEIEHHBIX
BETBSIX.

JlekcHuko-
rpaMMaTu4yecKoe
opopmiieHue

Kapra He conepxut
OIIUOOK M OITEYaTOK

Kapra He conepxxur
rpyObIX
rpaMMaTHYECKHIX
OINOOK WJIN
OTIEYaTOK, KOTOPHIE
OBl OTBJICKAIN
BHUMAaHNE YUTATENS

Kapra conepxut Tak
MHOTO IpyOBIX
rpaMMaTHYEeCKUX
OIIMOOK U OIIEYaToK,
YTO €€ COJIepKaHUE
TPYIHO
BOCIIPUHUMAETCS
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| | oT conepanus

4. PaspaboTka rioccapus

Ha3BaHnue TeMbl OCHOBHBIC TOHATUS TCHETUKH

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

Pe3y.]'leaT Oﬁy‘leHHH Imo TeMe
N3MCHYHNBOCTH

O0mue KoMneTeHINHA OK-1
0K-02
OK-04
OK-07

@opMyJIMPOBKA 33JJaHUSI: COCTABBTE TJIOCCAPUI C OnpeieIeHUs MU 110 TeMe ~OCHOBHbBIE

MIOHSTHSI TEHETHKA , UCII0JIb3Yysl MaTepUabl JIEKIUH, ydeOHUKHU, CIIOBAPH.

IIpuMepHBIH NepeyeHb TEPMUHOB:
AnbpTepHAaTUBHBIEC TPU3HAKU
AnenbHbIE TEHBI
HeannenbHble TeHbI
JIOMUHAHTHBIN NTPU3HAK
PeneccuBHBIN pHU3HAK
['oMO3UTOTHBIM Opranu3M
I'eTepo3UroTHBIN OpraHusM
I'enoTHn

®enorun

JuruOpuaHoe CKpelmrBaHue
Uucras nuHus

I'ubpun

HacnencrBeHHOCTD
N3meHunBOCTh
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3aoanusn, nanpaenennvle Ha popmuposanue unu NPOGEPKy 3HAHUIL
1. DpoHTAIBHBII OMPOC

Ha3Banue TeMbI I/ICTOpI/IH OBOJJIIOLIMOHHOI'O0 YUCHUA

Pe3yabTaTr 00yyeHus mo reme
BO3HUKHOBEHHS MHOT000pa3us BUIOB

XapaKTemeBaTb MNPCANIOCHUIKH U ABUKYIIHUE CUJIIbI

O0mue KoMNneTeHI NN OK-1
0K-02
OK-04
OK-07

IIpuMepHBbIii nepevYeHb BONPOCOB K PPOHTATIBLHOMY ONPOCY

Hepe‘-II/ICJII/ITC MMpEaAIIOChIUIKA BOSHUKHOBCHHUA JapBUHU3MA
Hepe‘lI/ICHI/ITC OCHOBHBIC MOJIOKEHUS CHHTETHYECKOM TCOPHH SBOJIIOIIMHU

N =

Kpurepun onienuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOUHOCTH
«3» - OTBET KpaTKU WK ¢ TPyOBIMH OIIMOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. IToaroroBka yCTHBIX COOOLEHUI ¢ Mpe3eHTanuel

KaxkoBbl criibHbBIE U c1abble CTOPOHBI cUCTeMbl oprannyeckoro mupa K. Jluanes?
Cdopmynupyiite OCHOBHBIE MOJ0XKEHUS 3BOIoLMOHHON Teopun JK. b. Jlamapka.

Ha3Banune TeMbI I'eneTnka uesoBeka

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
N3MCHYHNBOCTHU
OHpe)IeJ'IHTI) BO3MOXHOC€ BOBHHUKHOBCHUC
HACJICACTBCHHBIX INPHU3HAKOB

PesyabTaT 00yuenus mo teme

O0nrue KoMneTeHINH OK-1
OK-02
OK-04
OK-07

@opMyJIMPOBKA 3aJaHHUsI: TIOJITOTOBLTE YCTHOE COOOIIEHNE U MPE3EHTAIUI0 00 OJTHOM
HACJICJICTBEHHOM 3a00JIeBaHUH W3 IepeduHs. PaboTa BBIOHSIETCS B Iapax. B cTpykType
COOOIIEHUS U MPE3CHTAIIUN HEOOXOAUMO OTPA3UTh:
1. Hassanue 3a0o01eBanus
2. Tunwmsanus 3a001€eBaHUsS
a. A) reHoMHoe / TeHHOE / TIOJIMTEHHOE / XpPOMOCOMHOE
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b. B) ayrocOMHO-IOMHHAHTHOE / ayTOCOMHO-PEIECCUBHOE / CIICTUIEHHOE C

I10JIOM

Knuanueckue mposiBiaeHus 3a0601eBaHus
YacTtoTra BCTpeuaeMOoCTH

Jnarnocruka

Hcrounuku nHpopmanuu.

No ok w

CymHocTh MyTaluu (Ha KJICTOYHOM YPOBHE)

IIpumepHBbIii IepeyeHb HACTEICTBEHHBIX 3200/ 1eBAHUIT Ye10BeKa

Cunapom DHrenpMmaHa
MyxkoBucIn103

Cunpapowm ITupcona
Cunnpowm JlayHa,
Cunapom Knaiindenbsrepa,
Cunnpowm llepenieBckoro-
TepHepa,

ogakrwdE

Yek-JTUCT AJIs1 OLEHKH Mpe3eHTAlHU

OneHuTe Npe3eHTAIHIO 110 CIETYIOINUM KPUTEPUSIM:

7. Cunrzapom DaBapjca,

8. CHHIpPOM «KOUIaYbETO KPUKa»
9. CepnoBUAHOKJIETOUHAS aHEMUS
10. Heiipodubpomaro3

11. JlanbTOHU3M

12. T'emopummst

13. ®enunkeTonypus

DJIEeMEHTBI COJIEpKaHUs

Hanuume | OtcyrcrBue

TUTynbHBIN CANT

Hassanue 3a0o0ieBanus

N

Caenenus 00 aBTOpax

JlaHa moJtHast TUTIM3AIs 3a00JIeBaHUS

ITokazana CYITHOCTb MyTallun

AwWNER P

OHI/IcaHI)I KIIMHUYCCKHUC HpOfIBHeHI/Iﬂ
3200J1€BaHUSA

VkazaHa 4acTtoTa BCTPCHACMOCTD

Onucana IUarHoCTHUKa

YKa3aHbl HICTOYHUKH UHPOPMALIUU

Cobutto/1eHne eIMHOT0 CTUJIS IPE3EHTAluU

©|o|~| oo

Marepuai OblJ1 HHTEpECEeH

10 Martepuan Ol oJI€3€H

IIkana nepeBoaa 6a/1J10B B OTMETKY

12-11 6anmoB - «5»

10 - 8 6amnoB - «4»

7-6 0amoB -«3»

Menee 6 6a/I0B T OTCYTCTBHUE PAOOTHI - «2»

I[OHO.]IHI/ITCJII)HI)IC CBCICHUA IJIA MpenoaaBaTelis.

B nemnsix nzbexanrie MOBTOPEHUS TEM MPE3EHTAIIHIA, TPETIOAaBaTEeNI0 PEKOMEH IyeTCs
pacnpenenuTh KOHKPETHBIE TEMbI CPEAU TPYII yUaIIUXCs.

3. OuenuBaeMasi TUCKYCCHS
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Ha3zBanue TeMbI BI/IOC(bepa - TiIo0aNibHas PKOJIOTHYECKAasl CHCTEMA

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €ro
oOuTaHus
YcTanaBiIMBaTh CBSI3b MEXKIY CTPYKTypamu Ouochepsl

Pe3yabTaTr 00yyeHus mo reme

OK-1
OK-02
OK-04
OK-07

O01mme kKoMneTeHMH

IIpuMepHBbIii NepedYeHb BONPOCOB K OLICHUBAEMOM JUCKYCCHH

1. T'nobanpHoe moTemieHue: MU} UIu peadbHoCcTh? UTO BaM U3BECTHO O JaHHOM
sprneann? Kakue GpakThl CyIIecTBOBAHHUS MIIM OTCYTCTBHS INI00ATBHOTO MOTETIICHHUS
BAaM U3BECTHBI?

2. OObsacHuTe, Kakue (paKkTOPbl OTPaHUYMBAIOT PACIIPOCTPAHEHUE KU3HU B aTMochepe,
nutocdepe, ruapochepe.

3. Kak M0OXHO 0XapaKTepr30BaTh HCTOPUIECKHE U3MEHEHUS POJIM YEIOBEKa B
ouocdepe?

4. B uéM cOCTOUT LIEHHOCTh OXpaHbl OropazHoobdpasusi? UTo NpuBOIUT K COKPAIICHUIO
Ouonoruueckoro pazHoodpasus? [louemy /s yeaoBeuecTBa BAXKHO HE IOMYCTUTH
obenHeHust Ouopaznoobpazusi?

Kpurepun onenuBanus:
«5» — AKTHUBHOE ydacTHE B JUCKYCCHH. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOW TEME,

XapaKTepu3yeTcs BbICOKOM HMH(DOPMATUBHOCTBIO W  OPUTMHAIBHOCTBIO, apPTryMEHTHI
MOJIKPETICHbI YOeIUTEIbHBIMU IPUMEPAMHU.
«4» - JlocTaTOYHO aKTHBHOE YydyacTHE B JAHMCKyccuu. JlomyckaeTrcs He3HauuTeNbHOE

OTKJIOHEHHE OT TEMbl JUCKYCCHUU. BpICKa3plBaHME HOCUT OTYacCTH TPUBUAIBHBIM,
MMOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI MOIKPETUIEHBI TPUMEPaAMU.

«3» — llaccuBHOe ydacTHe B JUCKYCCHU. BbICKa3blBaHHME XapaKTepU3yeTCs HU3ZKON
MH(QOPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTpPa)XaeT IMIOJHOTO TMOHUMAHUS TEMBbI
TUCKyCCUU. APTYMEHTHI CPOPMYTUPOBaHbI a0CTPaKTHO. [IprMepsl OTCYTCTBYIOT.

«2» - [TaccuBHOE yyacTHe B TUCKYCCHUU. BhICKa3bIBaHME HE COOTBETCTBYET 3aJaHHOW TEME,
OTCYTCTBYIOT apTyMEHTHI B MIOJIb3Y KaKOH-TNOO0 TOUKU 3pEHUSI.

JlonoJHUTe/IbHBbIE CBeIeHUs 1JISl IPenoaaBaTeJis.

Jlickyccuio MoiepupyeT npernoaaBaresb. B Hauane qucKkyccuu oH 3a/1aeT CIIyIIaTessm
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYKasi MX BCTYNUTH B 00cyxieHue. [lanee
MTOCTENEHHO B XOJI€ IUCKYCCHH 00CYKTat0TCS BCE MTOCTaBJICHHBIE BOTIPOCHI, YIaCTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue 1Mo BONPOCam JIeKIHH

HasBanune TeMbI

KusaeHHbI TUKI KiIeTKH. Muto3. Meiio3

Pe3yabTar 00yyeHust no reme

XapakTepru30BaTh )KM3HCHHBIN I[TUKJI KIETKH

O01mme KOMIeTeHMHT

OK-1
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OK-02
OK-04
OK-07

IIpumepHBbIii IEpeYeHb BONPOCOB JJIs1 00CYAK/IeHUSA

=

Kakue n3menenus B KJIeTKe NpeIIeCTBYIOT JEICHUI0?

2. Oxapakrtepusyite (a3pl MUTO3a U KPATKO PACCKAKUTE, KAK MPOUCXOJHUT ITOT

mponecc.

ok w

5. Tect

B geMm 3akimrouaercd OMOJIOrMYECKOE 3HAUEHUE MUTO3a?
Yem Meiio3 oTiIMdaeTcst OT MUTO3a?
B geMm 3akimrouaercd OMOJIOrMYECKOE 3HAUECHHUE Meio3a?

HasBanune TeMbI

B3aumoneiictBrue reHoB

Pe3yabTaT 00y4eHus nmo reme

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
HU3MCHYHNBOCTH
OHpe,[[eJ'IHTB BCPOATHOCTH BOSHUKHOBCHMUA
HACJICACTBCHHBIX MPHU3HAKOB IIPU pa3JIMIHBIX
BSaHMOHeﬁCTBHHX T'CHOB

O01me KOMIeTeH M

OK-1
OK-02
OK-04
OK-07

IIpuMep TecTOBOIO 3aaHUA

1. K B3auMoJeiCcTBUAM ajlIeIbLHBIX T€HOB HE OTHOCHT:
1) snucTas, nonuMeputo, MoauuIupyroliee 1eHCTBUE TEHOB
2) Koomepaluio, MHOKECTBEHHBIN ajljIeIn3M
3) CBEpXJIOMUHUPOBAHKE, KOMIUIEMEHTAPHOCTh
4) KOIOMUHHUPOBAHUE, IPOMEKYTOUYHOE JIOMUHUPOBAHUE
2. llposiBieHHE y TETEPO3UTOT TMPHU3HAKOB, JACTEPMUHHUPYEMBIX JBYMS aJUICISIMHU

HaOIr0aeTCs TIPH:

1) cBepXIOMUHUPOBAHUU

2) snucTase
3) KOJIOMUHUPOBAaHUH
4) onumepuu

3. HacnegoBanue I-ICTBepTOI\/’I TPYIIIBI KPOBU OTHOCAT K TUITY B3aHMMOJCHCTBU:

1) KogoOMUHHpOBaHKE

2) cBepXIOMMHHUPOBaHHE

3) moTHOE TOMUHUPOBAHUE
4) mIpOMEeXyTOYHOE TOMUHUPOBAHUE
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4. HacnenoBaHue MIMHIIWIIOBOM OKpPAackM Yy KpOJUKOB KOHTPOJIUpPYETCS Tpems
amensmu: A,a u ah. Kaxxaas ocoOb sBIsieTcss HOCUTENEM TOJBKO JBYX M3 HHUX. DTO
IpUMep:

1) KOMIIEMEHTAPHOCTH

2) Koorepauu

3) MHOKECTBEHHOI0 aJUIeIU3Ma
4) nonumepuu

5. IlosiBnenne HOBOOOpa30oBaHUM INPU COBMECTHOM [JEMCTBUM JBYX JOMHUHAHTHBIX
HEaJUIETIbHBIX TEHOB, KOTJa B TOMO3WUTOTHOM WM B TETEPO3UTOTHOM COCTOSHHUH
pa3BUBaeTCs HOBBIM NPU3HAK, HAOIIOAAETCS MPU:

1) KoMIIEMEHTapHOCTH

2) Koorepaiuu

3) NOJTHOM TOMUHHUPOBAHUU

4) nericTBHM reHOB-MOAU(PUKATOPOB

6. Eciu onuH JOMUHAHTHBIN T'€H MOAABISET JIEHCTBHE IPYTOTro JOMHUHAHTHOTO I'eHa, TO

- 3TO IpUMep:

1) peueccuBHOrO 3MKCTa3a

2) moauMepun

3) TOMHUHAHTHOTO AIUCTAa3a

4) MHOXECTBEHHOT'O aJuleJIM3Ma

Howmep Bompoca [IpaBuBbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

3adanusa, nanpaenennvie Ha hopmuposanue ymenuii U HAgbIKOG
1. JlaGopaTopHas padota

IIpuy wu3ydyeHuum  gucuMIUIMHBL  “BHonorusa”  mperycMOTPEeHO  BBINIOJHEHHE
1ab0paTOPHBIX padoT:

Tema 1.3. Bbuosoruveckun BaKHble XMMHYeECKHe coeAnHeHHMs: JlaGoparopHas
pabora “Ompenenenne ButamuHa C B mnpoaykrax nutanus’; Jlaboparopnas pabota
«'uapodmibHO-THIPOGOOHBIE CBONCTBA JUITHUIOBY.

mMa 1.4. CTpyKTYpHO-PYHKIHMOHAIbHASI OPraHU3alMs KJEeTOK: TOpHasl

Tema 1.4. CTpyk 0 KIMOHAIbHAsl OPraHu3a kJeTok: JlaGoparopHa

pabora «CtpoeHHMe KIETKH (pPacTeHHUs, XHUBOTHbIC, T'PUOBI) W KICTOYHBIC BKIIIOUCHUS
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(kpaxmayl, KapOTHHOHWbI, XJOPOIUIACTBI, XpoMoIUIacTel)»; JlabopaTopHas paboTta

«[Iponunaemocts MeMOpaHbI (I1a3MOJIN3, ACTIIA3MOIIH3)».

Tema 4.5. BuusiHue CcOUMAJBLHO-IKOJOTHYEeCKUX (AKTOPOB Ha 310pPOBbeE
yesoBeka: JlabopatopHas paboTa Ha BBIOOP: «YMCTBEHHas pa0OTOCTIOCOOHOCTBY HITU

«Bnusaue abnotnueckux pakTopoB HA YEIOBEKa (HU3KUE M BHICOKHE TEMIIEPATYPHI)»
Tema 6.1. OcHOBHBIE METOABI 0MOIKOJOTMYECKUX HCCAEA0BAHUM

JIaGoparopnast pabotra Ha BBIOOpP MO MUHHU Tpynmnam: «BiusHue Temmeparypbsl Ha
pocta W (PU3HOIOTHYECKYI0 aKTUBHOCTH JPO}OKEBBIX KIETOK»; «BiHsHWE yrieBogoB Ha
pocrta un (1)I/I3I/IOJIOFI/I‘ICCKyIO AKTUBHOCTL JPOKIKCBBIX KIICTOK»; «CouyeraHHoe BIHSIHUE
TEeMIIEpaTypbl U YIJIEBOJOB HA POCTa M (PH3HOJIOTMUECKYIO aKTHBHOCTD JIPOXKIKEBBIX KICTOK

OobopynoBanue Jadoparopum M padouYMx MecT JiadOpaTOpUM: MHUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas mocyna (TpOoOWpKH, IMMOACTABKU JUISI TPOOHPOK,
MUHIETHI, MECOK, CTYIKH C TMEeCTUKaMH, MPEIMETHbIE U TOKPOBHBIE CTEKJa, CTEKJISHHBIC
MAJIOYKH, MpPernapoBAIbHBIE WUIJbL, (WIBTpOBaNbHAs Oymara (caiugeTrk), CTaKaHbl)
TUIEPTOHUYECKUN pacTBOp XJopuaa Hatpusi, 3%-HbII pacTBOp MEpOKCHIa BOJIOPOAA,
pacTBop Hona B HOAMCTOM KallMH, TIIMIEPUH, KIIyOHH KapTodess, JIUCT AJI0/IeH KaHaJICKOH,
I10]] PSAOMHBI OOBIKHOBEHHOW (pSOMHBI MJIM TOMAaTa), JYK permuyaThlid, pa3BelleHHBIE B BOJE

TPOAKN).

[TpuBenem mpumep J1abopaTopHO paboTHI

Ha3Banue Tembl CTpyKkTypHO-(YHKIIMOHATIbHAS OpTaHU3aIus KIETOK

OpPraHNU3MOB Pa3HBIX HAPCTB )KMUBOM MPUPOIBI
PesyabTaTr 00y4yeHus mo reme

W3MEHEHUH ¢ TOMOIIBLI0 MUKPOCKOTA

Paznnuats CYIICCTBCHHBIC ITPU3HAKH CTPOCHU KIICTOK

HpOBOI[I/ITB Ha6J'II-0I[eHI/Ie KJICTOYHBIX CTPYKTYPp U UX

O0mme KOMIeTeHI NN OK-1
0K-02
OK-04
OK-07

JlaGopatopHas pabota «CTpoeHHe pacTUTEIbHOMN, KUBOTHOU, TPUOHOMN KIIETKI

ﬂem; [28.6OTLII 3aKpCUTh YMCHHUC 'OTOBUTHL MUKPOIIPCIIAPAThI U paCCMaTPUBAThL UX IO

MHUKPOCKOTIOM, HaXOJAUTh OCOOCHHOCTH CTPOCHHS KIJIETOK PAa3IUYHBIX OPTaHH3MOB,
CpPaBHMBATh UX MEXIY cO00il.

1.Bompocs! uig gonyeka K 1adopaTopHoii padboTe.

1. HazoBUTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMHIIUTE UX (YHKIUH.
2. Yrto Takoe npeaMeTHOE U TOKPOBHOE cTekia? J[jisl 4ero OoHu Hy HbI?
3. [lepeuncnure OCHOBHBIE MPaBHIa PAOOTH C MUKPOCKOIIOM.

2.JIpoBeeHNE OILITOB

O06opyoBaHKe U Mocyaa \ Marepuaibl U peaKTUBbI
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1. Mukpockonbl 1.Boxa
2. IlpenMeTHbIe 1 MOKPOBHBIE CTEKJIA 2. Pa3BenieHHbIE B BOJIE IPOXIKU
3. CTeKJIsIHHbIC TAJIOYKH 3. JIyk penuatbii

4. Crakaubl

5. ®unbpTpoBasibHAs Oymara (canderka)

6. CTepUJIbHBIN HINATENb

ANTOPHUTM TIPOBEJICHUST PAOOTHI

Bonpocs! u 3aganus

e 1. M3yueHue cTpoeHHs PACTHUTEJIbHOM
KJIeTKH
1.1. CHATB C BHyTpEHHEN TOBEPXHOCTU MACUCTOM
YENIyr JTYKOBUIIbI TOHKYIO TUICHKY — SITUIEPMY;
e 1.2. [ToMecTuTh KycOYEK MHUAECPMBI HA
IIPEIMETHOE CTEKJIO B KAILIIO BOJbI;
e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpeTh KIIETKH SITUAECPMBI M1O]1
pa3JINYHBIM YBEJIMYEHUEM MUKPOCKOIIA

Omnpenenure GopMy KIETOK,

e Haiinute smpo, Bakyoau, 00071049Ky
KJICTKH.

e 3apucyiTe HECKOJIBKO KIETOK
AMHIEPMBI, 0003HAYUB HA PUCYHKE:
[IUTOILIA3MY, SAPO, BAKYOJIH,
000JI0YKY KIIETKH

2. U3y4eHue CTPOCHUS )KMBOTHOM KJIETKHU

2.1. IIpoBecTH CTEpUIIBHBIM IIMATENIEM C JIETKUM
Ha)KUMOM 10 HEOY MJIM IO IECHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ IOKPOBHBIM CTEKIIOM;

2.3. PaccMmoTpeTh npenapat npu 001b1110M
YBEJIMYEHUH C IPUKPBITON Jradparmoii
KOHJIEHCATOopA.

PaccmoTpuTe Ha KOHYMKE IITIATENS B
KareJbKe CJIIOHBI CJIYIICHHBIC KIICTKH
AIUTEIUS
PaccmoTtpuTe Ha npenapaTe OTAeNbHbIE
KpYIHBIE IJIOCKUE KJIETKU HEMPaBUIbHOMN
¢dbopmbl. bonbIas 4acTh KJIETOK MEPTBBIE,
MO3TOMY B HUX XOPOILIO 3aMETHO SIAPO.

e 3apucyite HECKOJIBKO KJIETOK,

0003HaYbTE SJIPO U IIUTOILIAZMY.

3. U3yueHne CTPOEHHUS KJIETKH JAPOKKel
(rpuoBI)

3.1. IlomecTUTh CTEKISTHHON NAJIOYKOMN KaIlIto
pacTBOpa ¢ APOXKKAMU Ha IIPEIMETHOE CTEKIIO;
3.2. HakpseITh €€ MOKPOBHBIM CTEKJIOM. Ecnu ecTh
W3JIALLIKY )KAJKOCTH, YIAJIUTE €€ C IIOMOIIBIO
¢bunbTpoBasIbHOM Oymaru (candeTkn);

3.3. PaccmoTpeTs npemnapat noJf MUKpOCKOIIOM

Haiinnure npoxoKeByro KIETKY,
paccMOTpeTh ee popMy U OTJeNIbHBIE
YacTH.

3apucyiTe HECKOJIBKO KIIETOK, CIIENalTe
MTOATIHCH.

HTorosasi KOHTPOJILHAS YACTH JIA00PATOPHOM PA0OTHI (BLINOJHUTL MUCHLMEHHO):

1. U3 xakux OCHOBHBIX YacTEH COCTOUT JH00as KiieTka?
Uro o01m1ero uMeeTcsi B CTPOCHUH PACTUTEIHHON U KUBOTHOM KJIETOK?

2.
3. UeMm pazmuvaroTCs 3TH KICTKHU?
4.

Yem O6’b$ICHI/ITB, qTo, 6yI[y‘-II/I YCTPOCHHBIMH 110 CANHOMY IJIaHY, KJICTKH BECbMa

pazHooOpa3HsI 1o hopme U pazmepam?
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2. HpaKTI/IKO-OpI/IeHTI/IPOBaHHLIe PpaCUY€THLIC 3aIaHUA

Ha3Banue TemMbl [Tomymsiusi, cooO1IecTBa, YKOCHCTEMBI

OnuceIBaTh CBA3b MEKIY OPraHU3MOM U CPEIOH ero
Pe3yabTaT 00y4yeHus mo reme oburTaHus
YcTaHaBIMBATh CBA3b CTPYKTYPHI U CBOMCTB SKOCHUCTEM

O0mue KOMIEeTEHINH OK-1
0OK-02
OK-04
OK-07

Ha3Banne 3ananus: Pacyer cpoka ucYepnaHUus NPHUPOIHbIX PeCypcoB

@®abyna: Pa3BuTHe 4YeIOBEUECKOro o00IIecTBa HEBO3MOXKHO 0€3 B3aUMOJICHCTBUS C
npupooi. [0 HEKOTOPOro BpEMEHM OTPUUATENIbHBIE IOCIEACTBUS XO3SMCTBEHHOM M HWHOU
NESTEIIbHOCTH ~ 4YeJOBeKa  KOMIICHCHPOBAJIM  CIIOCOOHOCTHIO  MPUPOJHBIX  CHUCTEM K
caMOBOCCTaHOBJIeHMIO. Ho Kk cepenuHe JBaalaTroro CTOJNETHUS CUTYyallus W3MEHWIAcCh:
OKpY’Karolllasi IPUPOJIHASI CPela y’KE HE B COCTOSIHUM KOMIIEHCUPOBATh MOJIHOCTBIO MOCIEACTBUS
BO3/ICICTBUS POCTAa YHUCIEHHOCTU JIIOJIEH M pacIIMpeHUsl IMPOU3BOJCTBA. 3arpsi3HEHbl BOJA,
BO3/lyX, pPAacT€HHs, BBINAJAIOT KUCJIOTHBIE JOXIW, SpO3Usi  BBIBOAUT IOYBBI U
CEJIbCKOXO035HCTBEHHOTO0 000pOTa, MOJIIPHBIE JIbJbl TAIOT U3-3a MOTEIUIEHUS KIMMAaTa, HCYE3at0T
MHOTHE BHUIbl KHUBOTHBIX U DPACTEHUIl, HaceleHHE MPHOOpeTaeT XpPOHHUYECKHE 3a0oJeBaHUS,
pactér cmepTHOCTh. CyIECTBYIOIIME CeYac MHTEHCHBHOCTh AHTPOIOTCHHOTO BO3/IEUCTBHS
BEJIET HAIly [IJIAHETY K UCTOLEHUIO U IeTrPaJallvH.

3ananue: OIEHUTE CPOK HCYEpIlaHus NPUPOJIHOTO pecypca, €CiIu HM3BECTEH YPOBEHb
JNOOBIYM pecypca B TEKYIIEM Tojay, a MOTpebJeHHe pecypcoB B IMOCIEAYIOIIHE ToJbl Oyaer
BO3pacTaTh C 3aJaHHOM CKOPOCTBIO MPHUPOCTa €XKEroaHoro morpediienus. Kakoil mpupomHbii
pecypc UMEeT caMblil JOJATHM CPOK UCUEPIIaeMOCTH U KaKOW — HAMMEHbIIUI?

WNudopmanus, HeoOXoaumas s perIeHus:

Tabmuma 1

Pecypce 3amac pecypca Q, | ob6srya pecypca q, [Tpupoct o6bema
MJIpI. T MJIPA T /TOJ noTpeOIeHUs
pecypca TP, % B rog

Kamennsiit yrons 6800 3,9 2
[Tpupoansrii ra3 280 1,7 15
Hedts 250 3,5 2

Kenezo 12000 0,79 2,5
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docdop 40 0,023 1,8
Menb 0,60 0,008 1,7
Hunk 0,24 0,006 1,3
CauHel 0,15 0,004 2,2
AroMuHUR 12 0,016 1,6

VYpan 300 0,2 2

Jlnst pacdera BOCIIONIB30BATHCS (DOPMYIIOM CyMMBI WIEHOB Psja FEOMETPUIECKON IPOrpeccuu

Q= # 1)

rae Q — 3amac pecypcoB, q — rojgoBas 100b14a pecypca, TP — npupoct norpebienus pecypcea, t —
YHCJIO JIET.

JlorapudmupoBanue BblpaxkeHUs s Q maer cienyoomrylo (GopMmyiny s pacdera Cpoka
ucuepnaHus pecypca

QTP
_ ln(q_100)+1 2
A 4} @
n 100
3. Pemnenue 3a1a4
Ha3zBanue TeMbl 3aKOHOMEPHOCTH HaCIIeTOBAHHMSI

OnuceIBaTh 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH U
U3MEHUYUBOCTH
PesyabraT 00yuenus no reme OnpenensiTb BEPOSITHOCTE BOSHUKHOBEHUS
HACJIECTBEHHBIX IPU3HAKOB IIPU MOHO-, -,
NOJUTHOPUIHOM M aHAJIU3UPYIOUIEM CKpEUMBaHUU

O0mme KOoMIeTeHITHH OK-1
OK-02
OK-04
OK-07

DopMyTUpOBKa 3a/1aHUA: PEIINUTE 3a7]a4l, COCTAaBUB CXEMbl CKPEIIMBAHUS
3amaHue sBISETCS NPOQPECCUOHATBHO-OPUEHTUPOBAHHBIM. 3ajayd sl CTYAEHTOB
noa0UparoTcs B COOTBETCTBUH ¢ 00beKTOM M3ydeHus “‘Pacrenus”, “JKusotHbie” nim “Yemnosek™.
[Ipumep 3amay Ans CTyAIEHTOB, o0yyarouuecs: Ipodeccuu/cnenualbHOCTH CBSI3aHHOM C
00BeKTOM H3ydeHus “Yenosek™:
3amaya 1. ¥V dyenmoBeka adbOMHHU3M M CHOCOOHOCTH HMPEUMYILECTBEHHO BIIAJETh JIEBOU
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PYKOI — pelieCCUBHBIE NIPU3HAKH, HaclIeAYoluecss He3aBUCUMO. KakoBbl T€HOTUIIBI pOUTENEH
C HOpMaJbHOW MUTMEHTAIMel M BIAACIOIIMX IPaBOW PYKOH, €clii y HHUX ponauics peOeHOK
anbOMHOC U neBa?

3amaya 2. Y yenoBeka MpaBOPYKOCTb JOMHUHUPYET HaJ JIEBOPYKOCTHIO, KAperyia30CTh Hajl
roxyoorna3octeio. ['omyOoriasslii mpaBia >KEHWICS Ha Kaperyiazoil mpasiie. Y HUX POIHIOCH
IBOE JeTed — Kaperjasblii JieBlia W roiyOornaselii mpaBmia. OT BTOporo Opaka 3TOro e
MY>KYMHBl C Kaperia3zol NpaBIION pOAMUIIOCH [IEBATh KaperjiasblX JeTei, OKa3aBIIMXCS
npasuiamMu. OnpenenuTs TeHOTUIIBI MYKUYMHBI M 00€UX KEHIIIH.

3amaua 3. VY Iletn u Camm kapue 1iasza, a y ux cecTpbl Mamu — roiayoeie. Mama 3Tux
nerel roiyOornasas, XOTsS ee POAMTENH MMeNH Kapue riasa. Kakoil mpusHak aomMuHHpyeT?
Kakoii et rna3 y nanei? Hanmummre reHOTUIIBI BCEX MEPEUYUCICHHBIX JTUIL.

Kpurtepuu oneHuBaHus

“5” - Bce OTBETHI BEPHBI

“4” - nomyuieHa ofHa omroOka

“3” - momymieHsl 2 ONIHOKH

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

4. Keiic Ha aHaau3 uHGoOpMaATUU

Ha3Banue Tembl buoTrexHonoruu B MeaIMIIMHE U (I)apMaL[I/II/I

AHaIM3upoBaTh ITUUECKNE ACIEKThI COBPEMEHHBIX
PesyabraT 00y4eHus nmo reme UCCIIEIOBaHUN B 00J1aCTH OMOTEXHOJIOTUH U
TeHETUYECKUX TEXHOJIOTUI

O0mme KoMIeTeHIHH OK-1
0OK-02
OK-04
OK-07

Kelicsl HCIIONB3YIOTCA B KAYECTBE OLEHOYHOI'O MEPONpPUATHS B pasznene 5 “buosorus B
JKU3HN, KOTOPBIN SBIIAETCSA NPUKIAAHBIM MOJYJIEM M COCTOMT M3 ABYX uacteil. Tema 5.17
“BHOTEXHOJIOTHH B KU3HU Ka)XJ0T0~ H3y4aroTCs HE3aBUCHMO OT Mpodeccuil/crennaibHOCTen
oOyyaromuxcs, TemMa 2 sBiIgeTcs NpOoPecCHOHATIBHO HaNpaBleHHOW U ToAOuparTcs B
3aBUCHUMOCTH U NMPO(EeCCHOHAIBHOI HANIPaBIEHHOCTH.

[TpuBenem mpumep ketica k Teme 5.2.1. “buorexHosnioruu B MeaunuHe 1 papmanuu’

DopMynMpoOBKa 3aJaHUS:

buorexHonoruss — KOMIUIEKCHas HayKa, HAlpaBJICHHAs Ha IIOJIyYEHHUE II€JIEBOIO
NPOAYyKTa, C TOMOUIbI0 OHOOOBEKTOB MHUKPOOHOIrO, pPACTUTENBHOIO U  KUBOTHOTO
IIPOUCXOXKICHNUS.

MenuuuHckass OMOTEXHOJIOTUSL — OTpacib, 1Ieb KOTOPOW CO3JaHHE TUArHOCTHYECKHX,
OpopMIAKTHYECKUX M JIeYeOHBIX MpernapaTroB, OHA H3y4aeT BO3MOKHOCTU HCIOJIb30BAHUS
MUKpPOOPTraHU3MOB, ISl TMOJIyY€HHS aMHHOKHCIOT, BUTAMHHOB, ()€PMEHTOB, aHTUOMOTHUKOB,
OpPraHMYECKUX KUCIIOT.

Caxapnblii 1uadet — 3T0 3a0o0sieBaHre 0OOMEHA BEIIECTB, MPU KOTOPOM B OpraHuU3Me He
XBaTaeT MHCYJIMHA, a B KPOBM IOBBIIIAETCS cojepkaHue caxapa. ConeprkaHue caxapa B KpOBU
HE00XO0IUMO ISl HOPMAJIbHOTO ()YHKIITHOHUPOBAHUSI KJIETOK. IHCYIMH, KOTOpBIi BhIpabaThIBacT
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MOJDKEITYIOYHAST JKejie3a, O0OCCIeunBaeT MPOHWKHOBEHHE TJIFOKO3bI B KIETKH, HO HWHOTIA
MPOUCXOIUT COOM BBIPAOOTKM MHCYJIMHA U KJIETKa HE MOJy4daeT HEeOoOXOAMMOro MUTAaHHS, a
caxap HaKalJIMBaeTCs B KPOBH. DTO MPUBOJUT K BO3HUKHOBEHUIO CaxapHOTO auadera pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SIBJISIETCS MHCYIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auadera
3a00JIEBIINI TOJKEH BCIO )KU3Hb BBOJUTH Ce0€ MHBEKIIMH WHCYIIHHA.

ITo mamabiM cratuctuku, B 2014 r. KommdyecTBO OONBHBIX caxapHbIM IHa0ETOB B
Poccuiickoii denepanun cocraBmino 387 muiH 4enoBek. [0 HEKOTOpHIM JaHHBIM 3Ta IUdpa
KaXKIbli To7 yBenuuuBaercs Ha 5%.

3ananue: HaWAUTE U POAHATM3UPYHTE PA3IMYHbIe HCTOUHUKHU UHPOpMAIUK (HaydHas U
yueOHO-Hay4YHasl JTUTepaTypa, CpeACTBa MaccoBOi mHpopManuu, ceTh HTEpHET U Apyrue) 1o
TeMe Kkeiica. OTBeThTE Ha BONPOC HA OCHOBE HaWACHHBIX AaHHbIX: C dYeM CBs3aH POCT
3a00J1€Ba€MOCTH  CaxapHbIM JHa0ETOM CpeIM B3pOCIOTO HACEJCHHS ¢ OMOJIOXKEHUE
3aboneBanusa?  Kakue Mepbl NpOPUIAKTHKU CaxapHOro auadera MOXKHO peaau3oBaTh B
MOBCETHEBHOM KM3HU KaKaoMy u3 Hac? Kak pa3BUBaoCh MPOU3BOJICTBO MHCYJIMHA U C KAKUMHU
STUYECKHUMH HOPMaMHU [P STOM CTAIKUBAINCh YUEHbIE?

[ToaroroBsTE YCTHOE COOOIIEHUE C MMPE3eHTaIMEl, B KOTOPOM HEOOXOAUMO OTPA3UTh:

1. CaxapHblil 1uabeT — NPUYUHbBI, CUMIITOMBI, AMATHOCTHKA U JICUEHUE;

2. PacmpocTtpaHeHHOCTh caxapHOro Auadera Cpeau HaceleHHUsS CBOETO pEerhuoHa 3a
NOCJIEeTHUE TPH T'OJa, MPOAHATN3NPOBAB HAYYHBIC MyOIMKAUK M CTAaTHCTUYECKYI0 OTYETHOCTh
(B ToM uncie otuetsl ['ocymapcTBEHHOTO peecTpa caxapHoro quabera);

3. PacmipocTpaHeHHOCTH caxapHOro nuabera cpeiam HaceneHus Poccuiickoi denepannu
3a TmocJlelHHWe TpH TOAa, MPOAHATU3UPOBAB HAy4YHbIE MMYONUKAIMU M CTaTUCTUYECKYIO
OTYETHOCTH (B TOM UHKCIIe OTYETHI ['0Cy1TapCTBEHHOTO peecTpa caxapHoro auadeTa);

4. IlpeanonaraeMple NPUYMHBI U3MEHEHHUs 3a00JIEBAEMOCTH CaXapHbIM JHAOETOM U HUX
000CHOBaHHE;

5. Bo3moxHbIe MPOPUITAKTUYECKHE MEPOTIPUATHS;

4. MeToapl MoTydeH!s] HHCYJIHHA;

5. Orpa3ure 3TUYECKHE ACHEKThl MCIIOJIB30BaHMs OMOTEXHOJOTMH MpHU IMPOU3BOJICTBE
MHCYJIMHA.

Jlnst co3anmst KaueCTBEHHOW MPE3eHTAllMd HEOOXOAMMO COOII0ATh Psii TPEOOBaHMI:

Ob6ume 1. TlpesenTanus AOJKHA HAUMHATHCS ¢ TUTYJIBHOTO Cllaiiia, Te

TpeOoBaHUS yKa3bIBaeTCsl TeMa, CBEJICHUS 00 aBTOpE U T.II.

2. Ha cnaiinax Heo0X0AUMO pa3MenaTh TOJbKO T€3UCHI, KIIOUEBbIe

CJIOBa, rpaduyecKrue MaTepuaibl (CXeMbl, PUCYHKH, TaOIUIIBI, POTO

U T.IL.).

Hcnonb30BaTh eAMHBINA CTUIIE OQPOPMIICHUS.

4. KonuuecTBO ciai10B AOJDKHO OBITH TOCTATOYHBIM JJISI PaCKpPBITHS
TeMBbI, HO He Oonee 20-TH.

w

[pudTer 1. Crnenyer ucmonb30BaTh CTaHAAPTHBIC, ITUPOKO PACIpPOCTPAHEHHBIC
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;

2. Pasmep mpudTa I 3aroI0BKOB — He MeHee 24, s nHpOopMaIuu
He MeHee 18.
3. He pexomeHIyeTCsl HCIIOJIB30BaTh pa3HbIC TUITBI MPU(TOB B OJHOM
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4. Jlns BbieneHUss WHQPOPMALMU CIIEAYET HCIOIb30BaTh IKUPHBIN
mpudT, KypCUB WM MOAYEPKUBAHUE.
5. He 3moynoTpe6saTh NponucHbIME OyKBaMH.

don 1. JKemarenbHO MCIIOIB30BaTh OJTHOTOHHBIA (JOH HESIPKUX MACTEIBHBIX
TOHOB.
2. Jlns poHa npeAnouTUTEIbHBI X0JIOAHBIC TOHA.

Hcnonn3oBanue 1. Ha omHoM cmaiine peKOMEHAYyeTCsl WCIONbh30BaTh He Oonee 3-x
BETa LIBETOB: OJIWH Il POHA, OJIMH JIJIS 3ar0JIOBKA, OJIMH ISl TEKCTA.
2. Jlns GpoHA M TEKCTa MCIIOJIB30BaTh KOHTPACTHEIC IIBETA.

[IpencraBnenue 1. PexomeHnayercs UCHOIb30BaTh KOPOTKUE CIIOBA U MPEAJIOKEHNUS.
uH(popMaIuu 2. MuHUMH3HPOBATH KOJIMYECTBO MIPEJIoroB, Hapeuuii,
IpujlaraTeabHbIX.

3. 3aroJioBku AOJIKHBI IPUBJICKATh BHUMAHUC ayJUTOPHUU.

0O0BeM He crouT 3amomHsSTh OOWH CJIAH[ CIUIIKOM OOJIBIINM OOBEMOM
uH(pOpMaIuu UHQPOPMAIIUU: JFOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE 0ojiee Tpex
(hakTOB, BHIBOJIOB, OTIPEICIICHHII.

5. YueOHo-ucce10BaTE/ILCKH MPOEKT

Ha3sBanue Tembl broskonornueckuil S3KCIEpUMEHT

IIpoBoIUTH OMO3KOIOTNYECKUN IKCTIEPUMEHT
[TnanupoBaTh OMO3KOJOTUUECKHUM SKCTIEPUMEHT
PesyabTaT 00y4eHus mo reme HHTepnpeTupoBaTh pe3yibTaThl IPOBEAECHHOTO
OMO’KOJIOrMUYECKOr0 IKCIIEPUMEHTA C UCIIOIb30BAHUEM

KOJIMYECTBEHHBIX METOOB

O01Me KOMIIETEHITHH OK-1
OK-02
OK-04
OK-07

VY4eOHO-HCcCaeI0BaTeNbCKUM  MPOEKT  SIBISETCS  OCHOBHBIM ~ CHOCOOOM  OIICHKH
pe3ynbTaToB OOyueHusi, COPMUPOBAHHBIX Y OOYYaIOIIMXCS B XOJI€ OCBOEHHUS paziena 6
“BbHO’KOJIOTNYECKUE UCCIEA0BAHNA .

Cpeau paznuYHBIX TEXHOJOTHI MPOEKTHOE 00ydeHHe 00JadaeT psSAOM IMPEUMYIIECTB:
no3BoJisieT  oOyvaromeMycs — CaMOCTOSATENIbHO  (IpW  KOHCYJIBTaTHMBHOM  MOAJEPKKE
npernojaBaress) 100bIBaTh 3HAHUS, padoTas ¢ MHOIOYMCIIEHHBIMH HCTOYHUKAMU MH(pOpMaIuy,
npubopamMu U J1a0OpaTOpHBIM OOOPYIOBAaHHEM, W OJHOBPEMEHHO B JIEJIOBOM OOLIECHHH C
OJIHOTPYIITHUKAMH Pa3BUBATh KOMMYHUKATHUBHbIE YMEHHUS U HABBIKU.

s yueOHO-MCCIe10BaTeNbCKOrO MPOEKTa B paMKax Ouooruu Haubojiee ONTHMalbHa
rpynmnosast popma paboThl HaJl MPOEKTOM.

Tembl  yueOHO-HMCCIIEOBATENBCKOTO  MPOEKTa, MPUBEJCHHBIE HIKE,  SBISIOTCS
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IPUMEPHBIMA U MOTYT OBITH MOJIEPHU3UPOBAHBI O]l PETUOHAIBHBIE OCOOCHHOCTH U C yYETOM
MOJTy4aeMoM yJarmmmucs npodeccueit (CrenrualbHOCThIO):

[TpuMepHbIe TEMAaTUKN y4eOHO-HUCCIIEAOBATENBCKOTO MTPOEKTA:

1. Ouuenka kadecTBa aTMoc(hepHOro Bo3myxa

2. OrleHKa KauecTBa IOYB METOJIOM (PUTOTECTHUPOBAHUS

3. OrueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJICTITHYECKUM H
(bU3UKO-XUMHYECKUM CBONCTBaM

4. Bnusuaue ITAB Ha pocT U pa3BUTHE CEMSH BBICILIMX PACTEHUN

5. BnwusHMe coneBoro 3arps3HEHUs Ha POCT U Pa3BUTHE CEMSH BBICUINX PACTCHHIA.

CrpykTypa yaeOHO-HCCIe10BaTeIbCKOT0 IPOCKTa BKIIIOYAET ISATh OCHOBHBIX dTarla.

OcHOBHBIE IIard MEpPBOTO ATala BBIIOJHEHUS IMPOEKTa: OOOCHOBAHWE AKTYaJbHOCTH
BBIODAHHOW TEMBI, BBIABICHHE MPOOJIEMBI HCCIIEAOBaHUS, (OPMYJIMPOBAHUE THUIOTE3BI,
MOCTaHOBKA II€JIM M 33]1a4 MCCIIEIOBaHMs, BEIOOP METOJIOB UCCIIEI0OBAaHUS, BEIOOP TOUeK 0TOOpa
npod Ha TEpPpUTOPUU HCCIIENOBAaHUS, ONpeiesieHne (GOpMbl MPEACTABICHUS pE3YJIbTaTOB
UCCJICIOBAHMSI, OTIPE/ICIICHNE ITANOB U COCTABJICHHE IIJIaHa UCCIIEIOBAHUS.

Btopoii sTan Bkitowaer B ce0si MOATOTOBKY HEOOXOIUMOM IMOCYIbl U Marepuana s
9KCIIEPUMEHTA, MPOBEICHNE IKCIIEPUMEHTA, MIEPUOIUUECKYI0 MPOBEpKa TEUCHUS dKCIIepUMEHTa/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nepuoxm Tperbero srama MpoBeIEHUS  OMOIKOJIOTMYECKOIO  MCCIEAO0BaHUS,
oOyuJaroruecs Mojy4aroT MepBUYHbIC SKCIIEPUMEHTANIBHBIC IaHHBIE, IPOBOJISAT CTATUCTUUYECKYIO
00pabOTKy MOJYYECHHBIX MAHHBIX, MPOBOIST AHAIN3 PA3IMYHBIX MCTOUYHUKOB MH(OpMAIUN B
paMKax TeMbI POEKTa.

Ha yerBeprom 3tane, o0yyaronuecs BbISIBISIIOT 3aKOHOMEPHOCTH MEXAY UCCIIETyEMbIMU
00BEKTaMH, MPOLECCAMU U SIBIECHUSMH, (POPMYIHPYIOT BBIBOJBI U pa3padaThIBalOT MPOTHO3BI,
IPOBOJSAT OLIEHKY KadecTBa HCCIIEeNyeMoro oOBeKTa IO pe3yibTaraM OHMOIKOJIOIMYECKOTO
aHaImn3a.

Ha 3aBepmatomem starne npoBoautcst opopMIIeHUE Pe3yabTaTOB BBIMOJIHEHUS y4eOHO-
UCCIIEI0BATEIbCKOTO MPOEKTAa B COOTBETCTBUM C 33/laHHBIMU TPeOOBAHUSAMHU U IMPEICTABICHHUE
Pe3yJIbTaTOB Ha 3alllUTe MPOEKTa.

[lpuBeneM mnpumep ONUCAHUSA STAlOB BBINOJHEHHS Y4eOHO-MCCIIE0BATEILCKOTO
MPOEKTa:

VYBaxaemble crtyaeHThl! B paMkax mpoekTa BaM HEOOXOJUMO TPOUTH TMATH 3TANoB
paboThl HajJ y4eOHO-UCCIIE0BATENbCKUM MPOEKTOM OT BBIOOpA T€MbI JO MyOJIMYHOMN 3alllUThI
MIOJIyYEHHOT'O pE3yJIbTaTa.

Ha nepBom srane:

- copmupoBaTh KOMaHy MPOEKTa (2-3 YeIoBeka);

- BBIOpaTh TEMY yueOHO-UCCIIE0BATENBCKOIO IPOEKTA;

- 000CHOBaTh aKTyaJbHOCTh BHIOPAHHOM TEMBI;

- BBISIBUTH NMPOOJIEMBI UCCIIEIOBaHUS, CHOPMYIUPOBATH THIIOTE3Y;
- mojxo0paTh METO/IbI CCIIEOBAHUS B paMKaX CBOETO MPOEKTa;

- BBIOpaTh TOUKH OTOOpPA MPOO HA TEPPUTOPUH UCCIIEAOBAHUS

- chopMyIMpOBATh LENU U 33]]a4l UCCIIeIOBAHNUS;

- COCTaBWTb IlJIaHA MCCIIEIOBAHUSI.

Ha Bropowm orare:

- MOATOTOBUTH HEOOXOIUMYIO MOCYly U MaTepHaa Jjisi IKCIEPUMEHTa;

- IIPOBECTH HKCIEPUMEHTA, IEPHUOANYECKH ITPOBEPSISL €ro TeueHue (mpu
JUTUTETILHON TOCTaHOBKE OMbITa)/ cOOpaTh MaTeprall B BHIOPAHHBIX TOYKAX
otbOopa mpoo.
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Ha tpersem srane:
- IOJYYMTb IIEPBUYHBIE KCIIEPUMEHTAIIBHBIC JaHHBIE;
- TPOBECTH CTATUCTHUYECKYIO 00pabOTKY MOTYYEHHBIX TaHHBIX;
Ha gerBeprom sTamne:
- BBIIBUTH 3aKOHOMEPHOCTH,
- c(hopMyIMpOBATh BBIBOBI U JaTh IPOrHO3 WJIU OLIEHKY Ka4eCTBa MCCIEyEeMOro
00BEKTa 10 pe3yibTaTaM OMOIKOJIOTHYECKOT0 aHAJIN3A.
Ha 3aBepuaromem srare:
- 0(OpPMUTH PE3yJIbTAThl BHIIIOJHEHHs y4eOHO-UCCIIEJ0BATEIBCKOTO IPOEKTA B
COOTBCTCTBHUHU C 3aJaHHBIMH Tpe60BaHI/I$IMI/I;
- NOJTrOTOBUThH YCTHOE COOOILEHHE U MPE3EHTALHUIO;
- TPEICTaBUTH PE3YJIbTAThl BHITOIHEHHUS y4eOHO-UCCIIEI0BATEIBCKOTO MPOEKTa Ha
3alIuTe.

[IpuMep BBINOTHEHUS TPOEKTA!

Ha3zBanme mnpoekra: OneHka KadecTBa aTMOC(PEPHOrO BO3/AyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobiema wucciefoBaHMsA: ONPEICICHUE MCTOYHMKOB 3arpsi3HEHUS BO3JyXa Ha
TEPPUTOPUU HACEJIICHHOI'O0 IIyHKTa Ha OCHOBAaHUU MPOBEJEHHUS HKCIPECC-OLIEHKH KauecTBa
BO3/[yXa IO COCTOSIHHUIO XBOM COCHbI OOBIKHOBEHHOH C OIpe/eleHHEeM Kjacca 3arpsi3HEeHus
BO3/1yXa.

Heap mnpoexkTa: oNpeneinTh 30HBI PA3HOM CTENEHU 3arpsA3HEHMs, C YKa3aHHEM
UCTOYHUKA (MCTOYHHUKOB) 3arpsI3HEHUSI.

3agauu npoexra:

1. BeIOpaTh TeppUTOPHIO HCCIIEJOBAHUS M TOUKH 0TOOpa MaTepHuana;

2. [IpoBecTu OLIEHKY NOBPEXKACHUS U YChIXaHUS XBOU;

3. Onpenenuts Kilacc 3arps3HEHUs BO3/1yXa;

4. PazpabGoTaTh KapTy 3arps3HEHHs BO3JyXa, Ha KOTOPOM OTMETUTh 30HBI Pa3HON
CTETIEHM 3arpsi3HEHUS BO3yXa U NCTOUYHUKH 3arpsI3HEHUS;

5. IloaroToBUTH U MyOINYHO 3AIIUTUTH PE3YIbTATHl IPOEKTA B KOMaH/IE.

PesynbTaT nNpoeKTHOH padoThI 00y4al0Ierocs:

Kapra crenenu 3arpsi3HeHHOCTH aTMOC(EPHOro BO3/lyXa Ha TEPPUTOPUU UCCIIETOBAHUS C
YKa3aHHUEM MCTOYHUKOB 3arps3HEHMSI; IPE3EHTALUs PE3Y/IbTaTOB UCCIEJOBAHMUS.

®opma npeacTaBiieHUs: pe3yJbTaTOB POEKTHON padoThI:

3amuTa NpoeKTa C UCIOJIb30BAHUEM CPEJICTB BU3YAIM3ALMU U JEMOHCTPALIMU TPOLYKTA.

BbinosiHeHHe npoekTa:

Bonpocsl 14151 1omMycKa K NPOeKTHOM padore
1. ChopmynupoBath Melb MIIAHUPYEMOT0 SKCTIEPUMEHTA.

2. Kakue nokasarenu UCIOJIb3YIOTCs IS OLIEHKH KadecTBa aTMOC(epHOro Bo3ayxa 1o
COCTOSTHUIO XBOH.

3. Kakue MCTOYHHMKH 3arpsi3HEHUs] aTMOC(EPHOTro BO3/1yXa €CTh B BallleM pailOHEe MPOKUBAHMUSL.
4. IlepedncianTb OCHOBHBIE 3TAIIbI OMPEIEICHHS YUCTOTHI aTMOC(HEPHOTO BO3AYyXa IO
COCTOSTHUIO XBOH.

5. Kakue kiiaccel MOBpEXKICHHS XBOU HCIIONb3YIOTCS B JAHHOW MeToInKe?

6. Ilepeuncinre 1 0XapakTEpU3yITe KJIACChl YChIXaHHS XBOU.

7. Kakue kiacchl 3arpsi3HEHUS BO3AyXa BBIICTSIOT?

8. Onummre npaBuiia 0TOOpa MaTepHuaa.

9. Kakue 3arpsi3HUTENN BBI3bIBAIOT OBPEXKICHUS XBOU?
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10. Kak onpenenuTs NpoAoIKUTEIHLHOCTD KU3HU (MaKCUMaIbHBIN BO3pacT) XBOU?
11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSIHUS MEXKIY TOYKAMHU UCCIEAOBAHUS?

12. XB0O10 Kakoro rojia He00X0AUMO coOpaTh AJIsi MPOBEACHUS OLIEHKHU COCTOSTHUS
atMocdepHoro Bozayxa?

Orarnsl NpoBeieHus: padoThI:
1. IToaArOTOBUTEIBHBII:
- BEIOOp TEPPUTOPUH U TOUEK HCCIIEIOBAHUS;
- cOop MaTepuana;
2. KamepanbHasi 00paboTka COOpaHHOTO MaTepuania.

1. BoiObpaTh TOUKHM uccienoBanus, npuMepHo 4 — 5. Touku JOKHBI HAXOAUTCS HA OJTHOM
JVHAW TI0O MEpe yJAJIIEHUSI OT MOTEHIMAIBHOIO MCTOUYHUKA 3arpsA3HEHMS B BAallleil MECTHOCTH —
HACEJIGHHOTO TYHKTa, IPOMBIIIJICHHOTO MPEANPUSATHS WIA aBTOMarucrpanu. JKemareabHO
pacronaratb TOYKH 1O JIMHHH TPEoOIaJaroIliuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT MOTEHLIUATIbHBIE 3arPA3HSIONINE BEIECTBA.

PaccrosiHne MexIy TOYKaMu 3aBUCHT OT MOUIHOCTH MCTOYHHMKA 3arpsisHeHus. Ecimu 310
OOJBIION HACENEHHBII MYHKT C MPOMBINUICHHBIMUA MPEANPUATHIMU W MHOTOYHCICHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSIHME MEXJY TOYKaMHU MOTYT ObITh B mIpenenax 1 KM (JanbHss
ioniaaka OyAer yaaneHa oT ropoja Ha 5 kM). Ecniu 510 HeGonbias KoTenbHasl, TO pacCTOSHUE
MeXIy mromaakamMu MoxeT coctaBisatk 400 — 800 metpos. Ecnm 3To aBTOTpacca, To 20 — 200
METPOB (B 3aBUCUMOCTHU OT IMOTOKA aBTOTPAHCIIOPTA).

2. B xax 01 Touke 00cieq0BaHNs HE0OX0AUMO 0TOOpaTh MOJIOAbIE 1€PEBbS, BHICOTOM 1-
1,5 M ¢ 6OKOBBEIMH IOOEraMH He MeHee 8.

3. Omnwucarb BBITONTAHHOCTh Y4YacTKa, IPUCBOMB COOTBeTCTByrommi Oamn (1 —
BBITANTHIBAaHUS HET; 2 — BBITONTAHBI TPOIIBL; 3 — OCTAJIOCh HEMHOT'O TPaBbl BOKPYT JI€PEBbEB; 4 —
HET HH TPaBbl, HU KyCTapHUYKOB). [Ipy BBHITONTaHHOCTH TEPPUTOPUH, OLIEHUBAEMOU Oayutamu 3
WK 4 olleHKa aTMOC(EpHOTO 3arpsi3HEHUS] HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepena (1 gepeBo B oHOM Touke) 1o 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOMHKH JOJDKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0
Opath 00pa3Ibl XBOU ¢ TOOETOB BTOPOTO T'0J1a KU3HH — ISl BCEX TOYEK OJIMHAKOBO puc. 1.

MYTOBKH
boxoBHE oberu

Mo I R B e — TIOYKH

oCeBOH mober
1rona

oceeoll mober
2roma
oceBoH mober
3roma

Puc.1. Yactu BeTBM XBOWHOIO JepeBa CiryKalie OMOUHANKATOpaMH

5. OueHuTh MNPOJOJKUTENLHOCTh >KM3HM XBOM Ha BETBH, C KOTOPOW OTOHMparoTcs
XBOMHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX IOOETOB B COOTBETCTBHH C PUCYHKOM 2.
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ITonHbrit BO3pPacCT XBOU ONPCACTIACTCA YUCIIOM YUYACTKOB OCCBBLIX MOOEroB ¢ MOJHOCTBIO
COXpaHeHHOﬁ XBOEH IIITFOC JOJIA COXpaHeHHOﬁ XBOM Ha CJICAYIOIIEM 3a HUM Y4acCTKeE.

0,5 ] 1,5

(o
[
[

3 15 4

(¥
[

Puc. 2. Cxema onpezeneHust npogoIKUTEILHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ kaxa0i TOYKHU HAZ0 MOMECTUTH B OTJENbHBIN MakeT (Jyylle OyMa)KHbIN) U
cpa3zy mojamucath ero (ykasplBaeTcsi JlaTa, TOYKa OTOOpa; CTENEeHb BBITONTAHHOCTH YYacTKa;
MPOIOJDKUTEIHLHOCTD KU3HU XBOU Ha BETKE, OTKYy/1a O€pYTCsl XBOMHKH).

2. IIpoBeeHue oNbITOB
2.1. Anroput™m onpejesieHUs: KJIacCOB MOBPE:KACHHUS U YChIXaHUS XBOU

Oo6opynoBanue u mocyaa Marepuan

1. JIyna 1. XBos cocHBI B Bo3pacte 2 jeT, He MeHee 30 mTyk

2. JIuneilika UM MUJJTUMETpOBasi Oymara

AJITOPUTM NPOBeeHHS ONbITA Bonpocs! u 3a1anusn
1. OcMOTpeTh XBOIO TIPH TTOMOIITH JIYIIBI. 1. 3aHecTy JaHHBIC 1O KOJUYECTBY
2. PaznenunTh BCIO XBOKO Ha COOTBETCTBYIOIINE MOBPEXKICHHBIX XBOMHOK B Ta0NIHUILy 2.
KJIACCHI TI0 MPU3HAKaM MOBPEXKICHUS U YChIXaHus | 2. 3aHECTH JaHHBIC 110 KOJIUYECTBY
COTJIACHO OlleHOYHOM Tabnuie 1 u pucysky 1. XBOMHOK C IPU3HAKaMH YChIXaHUS B
3. [loacuuTaTh KOJIUYECTBO MOBPEXKICHHBIX Tabnuiy 3.
XBOMHOK B KaXKJIOM KJiacce. 2. Paccuntarh NpOLEHT NOBPEKICHHBIX U
4. TloacunTaTh KOJTMYECTBO XBOMHOK C XBOMHOK C TIPU3HAKAMH YChIXaHHS
MPU3HAKAMHU YChIXaHUS 0 KJIaccaM. OTHOCHUTEIILHO O0IIEro KOJIMYeCTBa

coOpaHHBIX XBOWHOK.

Onenounas TadJuIA
Tabmuna 1

OHeHKa MOBPEKICHUA U YCBIXaHUA XBOH

Kuace noBpexaeHusi ’ Buabl noBpexkaeHnii XBOU ’ XapaKTepuCcTHKA YCHIXAaHUSA XBOH ’
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/ kJ1ace ycpIXaHust
KIT1/KV 1 XBOMHKA 0€3 MATEH Her cyxux yyacTkoB
KII2/KVY 1 XBOMHKA HeOopImM | HeT cyxux y4acTkoB
YHCJIOM MEJIKHX IATEeH
KII3/KVY 2 XBouHKA C OOJBIINM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U JKEITHIX ISATCH
-/KY 3 - VYcoxia 1/3 XBOUHKH
-/KYV 4 - VYcoxino 0Oonee MOJOBHHBI XBOWHKHU
VI BCSI XBOMHKA JKEJITast U Cyxasi

Knaccel nospexneHus (HEXpO3kl) 1 2 3
Kiacchl ychIXaHusA 1 1 1 3 4
[
Puc. 3. Knaccel moBpex/1eHUs U YChIXaHUSI XBOU
3. OopaboTka pe3yJabTaTOB ONBITOB
Tabmanma 2
Omnpenesienne Kjiacca NOBpPe:KICHUsSI XBOU
Kiace KIT 1 KIT 2 KIT 3
MOBPEKICHUS
XBOH
Howmep XBOUHKHU 0€3 MATeH XBOWHKH € HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
JiepeBa YUCIIOM MEJIKUX TSTEH YUCIIOM YEPHBIX U
JKENTHIX MSATEH
TIT. % TIT. % IIT. %
1
2
3
Mecro
oTbopa

MaTcpuraia
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BeBog: % XxBOWHOK — 0e3 msATeH, Ha % HeOOJBIIOE YHUCIO MEJIKUX MSATCH

JKCJITOro uBera, y % MHOTO IISTEH 10 BCeH JJIMHE. Taxum O6p8.30M, JOMUHHPYET KJ1accC
MOBPCIKACHHA XBOU.

Tabnuma 3
OnpenesieHue Kaacca yChIXaHUS XBOU
Knacc KV 1 KV 2 KV 3 KV 4
MOBPEXICHH
s XBOH
Howmep VY XBOMHKH HET VYcox KOHUMK Ycoxima 1/3 VYcoxio 6onee
nepeBa CYXUX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH TIOJIOBUHBI
MM XBOWHKH WJTH BCSI
XBOMHKA KeJNTasi 1
cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecro
oTbopa
Marepuaa
BoiBoa: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacCTKH, Y % yCOX KOHYMK XBOMHKH, Y
% ycoxyia TpeTb XBOMHKHM, % XBOMHOK — MOJHOCThIO cyxue. Takum oOpasom,
JOMUHUPYET __ KJacC MOBPEKICHUS XBOU.

CnenaiiTe BBIBOJ] O UUCTOTE BO3yXa HA MUCCIIEyEMOM TEppUTOpUH 1O Tabuule 4.
Kiacc unctoTel Bo3ayxa omnpeaenseTcs: IpH NepecedeHnt Kiacca MOBPEKIEHUS XBOM Ha
noGerax 2 roja >KU3HU U MaKCUMaJIbHOTO BO3PAcTa XBOU Ha BETKE.

OnpenesieHue Kaacca 3arpsi3HeHUsI BO3IyXa

Tabmua 4.

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

4 I -1l 1

3 I 1 m-1v

2 1 i v

2 - v V-V

1 - v V -VI

1 - - VI

VYcinoBHble 0003HaUeHMs Kiacca 3arpsi3HeHHst Bo3nyxa: | — uaeanbHO wucThblf; I —
yncTbii; [II — oTHOCUTENBHO YNCTBIN («HOpMay); IV — 3arpsi3HeHHBIH («TpeBora»); V — rpsi3HbIH

(«omacHOY); VI — o4eHb Tps3HBIN («BpeaHOY), ( — ) HE BO3MOXKHBIE COUETaHUS.

4. 3aBepmarommii 3Tan: Pa3paboTka KapThl CTENEHH 3arpsi3HEHHOCTH aTMOC(hepHOro
BO3/[yXa Ha TEPPUTOPUHU HCCIEIAOBAHMS C yKa3aHUEM HCTOYHHMKOB 3arps3HEHHUS; MPE3CHTALUA
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pe3ynbTaToB HccaenoBanus. [1oroToBka yCTHOTO COOOMICHHS M MPE3EHTAINH 110 Pe3y/IbTaTaM
MIPOBEICHHOTO MCCIICIOBAHUS.

TpeGoBaHusi K YCTHOMY COOOIIEHUIO:

— NPOAOJKUTEIIBHOCTE: 10 10 MUH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh MCCIICIOBaHMS, THIIOTE3a, 1e)b, 3a1a4i, OOBEKTHI 1
METO/Ibl, TIOJIYYCHHBIC PE3YJIbTATHI U UX 00CYKJIeHHE (ITPEACTABICHHE MMPOAYKTA), BEIBOIBI.

TpeOoBaHMs K CTPYKTYpPe NpPe3eHTAIlUN:

1.

o

6.

7

TutynpHbld  cnaii;. B BepxHeld wacTu crnaiija  HE0OXOIUMO  OTPa3UTh
uHpopmMaiuio 00 00pa3zoBaTeNbHON OpraHu3aluu, B KOTOPOH MPOBOJIUIOCH
uccienoBanve. B 1eHTpanbHONW wYacTH cllaiifie ykasbplBaeTcs TeMa YydeOHo-
HCCJIEIOBATENILCKOTO MPOEKTA. B HIDKHEW YacTH CIpaBa YKa3bIBAIOTCS yYACTHUKH
IIPOEKTA, BHINOIHIBIINE PaOOTY;

AKTYyalbHOCTB;

I'mmioTesa, 11enp, 3373491,

OOBeKThl U MEeTOIbl HccleAoBaHUsA (MOTYT ObITh Pa3OUTHI Ha JABa claiiia u
Ooee);

Pesynbratel uccrnenoBaHuii. Moryt ObITh NpEACTaBIEHB B BHJIE PHUCYHKOB,
rpa¢pukoB, Qororpaduii, TaOMUI, KOTOpPHIE MJOJDKHBI HMETh CKBO3HYIO
HyMEpAaIMIO U Ha3BaHUE. KOJIMYECTBO CIIAiI0B 3aBUCUT OT 00beMa MaTepuasa, HO
HE JIOJDKHO TMIPEBbIIIATh OTBEJEHHOIO BpeMeHUM Ha cooluieHue. MoxkHO
NPEJICTaBIsITh MaTepual HE B TMOJHOM OOBEME, a TOJBKO CaMblil Ba)KHBIE
MOMEHTHI;

BrIBOIBI;

3akmounTtenbHbli (“briaromapro 3a BHuManue” win “Criacu6o 3a BHUMaHue”).

I[J'IH CO3JaHHs KaueCTBEHHOM MPE3CHTAIN H6‘06X0)II/IMO CO6J'IIOI[aTL pAa Tpe60BaHI/II/I

OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, riae
TpeOoBaHUS yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.1II.
6. Ha crnaiinax HeOOX0OAMMO pa3MemaTh TOIBKO TE3HCHI, KITFOUEBHIC
CIIOBa, rpaduuecKre MaTepHrabl (CXeMbl, PUCYHKH, TaOIHUIIbI, (HOTO
U T.IL).
7. Vcronb30BaTh €IUHBINA CTHUIIb OOPMIICHHSL.
8. KommuecTBo cimaii7ioB TOMKHO OBITH JOCTATOYHBIM JIJISI PACKPBITHS
TeMBbI, HO He 6osee 20-TH.
[pudTer 6. Cnemyer MCHOIB30BaTh CTAHAAPTHBIC, IMUPOKO PACIPOCTPAHCHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;
7. Pa3mep mpudra 1t 3arooBKOB — He MeHee 24, ans uHbopMauu
He MeHee 18.
8. He pexomeHyeTcst UCIONB30BAaTh pa3HbIE TUIBI MIPU(TOB B OJHOM
TIPEe3EHTAITHH.
9. Jlns BeImeneHuss WHPOPMAIUU CIIEAyeT HCHOIb30BaTh JKUPHBIN
mpudT, KypCUB WM ITOTYEPKUBAHUE.
10. He 3m0ynoTpe6iaTh NpONUCHBIMU OYKBaMH.
don 3. JKenaTenbHO MCMONIB30BaTh OAHOTOHHBIN (DOH HESPKUX MACTEIHHBIX

TOHOB.
4, I[J'IH (I)OHa MMPpEAIIOYTUTCIIbHBI XOJIOAHBIC TOHA.
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Hcnonp3oBanne 3. Ha omHOoM crnaiiie peKOMEHIyeTCs HCIOJIb30BaTh He Oosiee 3-x
1BETa LBETOB: OJIUH AJisi GOHA, OJIUH AJIs 3ar0JIOBKA, OJIUH JIJIsl TEKCTA.

4. Jlns ¢poHA M TEKCTa MCIOIH30BaTh KOHTPACTHEIE IIBETA.

[TpencraBnenue 4. PexoMeHIyeTCs HCIIOJIb30BaTh KOPOTKHE CIIOBA U MPEIIOKEHUSI.
uH(pOpMaIuu 5. MHHUMH3HPOBATH KOJINYECTBO MPEJIJIOroB, Hapeuui,
MpUJIaraTeIbHbIX.
6. 3aroJIOBKH JIOJDKHBI PUBJICKATh BHUMAHHUE ayIUTOPHUH.
0O0BeM He crour 3amoiHATh OOMH CIANI CHUIIKOM OOJIBIINM O0OBEMOM
uH(bOpMaIuu UHPOPMALIUU: JIFOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE 0ojiee Tpex

(akTOB, BHIBOJIOB, OIIPEICICHH. -

4.2.2. OuieHOYHBbIE CPEICTBA TEKYLIEro (TEeMAaTHYECKOr0) KOHTPOJISI 10 JUCHHIJIMHE
«buoJsiorus»

Texymmii KOHTPOJIb Mo AucuuIuMHe «bronorus» mpoBoauTcst B GopMe KOHTPOIBHBIX
paboT Ha OTHENBHBIX 3AHATHUAX IOCJIE 3aBEPILIEHUS M3Yy4YEHUs IE€PBOr0, BTOPOIO, TPETHErO U
yeTBepToro paszaenon. Ilocne 3aBepuieHus nsaroro paszaena Tekymuil KOHTPOJb MPOBOIUTCS B
dopme 3amuTHl Keiica: NpEeACTaBICHUS pe3yJbTaTOB peIIeHUs KeHWCOB (BBICTYIUIEHHE C
Ipe3eHTaluen).

[TpuMepsl 3a1aHmi [T KaX/10T0 TUIIA TEKYILEro KOHTPOJIS:

1. KourpoabHas padora “MoJieky/IsIpHbIil YPOBeHb OPraHU3alMHU )KUBOI0”.

B pesynprate ocBoeHus mneporo paszgena “Kierka — cTpyKTypHO-(YHKLIHOHAJIbHAs
€IMHUIIA KUBOTO” 00yJarouecs CMOTYT:

— XapakTepu30BaThb CTPOCHHE U (PYHKIMH OCHOBHBIX OHOINOJMMEPOB, KJIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OMNpEAEATh Pe3yabTaThl U3MEHEHHs I€HETHMUYECKOTO KOAA B MPOIECCAX MATPUUYHOIO
CUHTE3a;

— OpraHM30BbIBaTh HaONIOIEHUE OHOJOTMYECKMX OOBEKTOB Ha MOJIEKYISIPHOM H
KJIETOYHOM YpOBHE.

KonrponbHas pabGota mpencrasisier coOoil 3aiaHusi B TecTOBOM (hopMe paziIMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” U “BbICOKMIT”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJaHisl €ro BBIMOJHEHUE OLIGHWBACTCS pa3HbBIM 4YHCIOM OamoB. BeimosHeHHe Kaxaoro
3aIaHUsT ““HU3KOT0” YPOBHSI CJIOKHOCTH OIlIeHHBaeTcss 1 Oayuiom. 3a BBIMOJHEHWE 3aJaHUN
“cpenHero” ypoBHsI CIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTBI M IPaBWIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

K 3agannio “BbICOKOr0” ypOBHS CIOKHOCTH OTHOCHUTCS pelieHue 3a1ad. [lpu npaBunbHOM
pelleHnn 3aJaHui “BBICOKOT0” ypOBHS IpuUcBanBaeTcs 3 Oaa.

3aaHus BCeX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacnipenenenue 3aganuii Mo ypoBHSIM CIIOKHOCTH MPEICTABIICHO B CIEAYIONIEH TaOHIIe:

YpoBeHb bana IIpouentHoe Tun Bonpocos
CJOKHOCTH coJep:KaHue
3aJaHus 3aJaHui
Huzkni 1 65% - 3a7IaHUs C BBIOOPOM OJTHOTO TIPABMIIHHOTO
OTBETa
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Cpennuii 2 15 % - MHOXXECTBEHHBIH BBIOOD;

- BOMPOCHI HA YIOPSAIOYMBAHUE UITH
YCTaHOBJICHUE MPABUWIBHOU
[IOCJIE0BATEILHOCTH

Bricokuii 3 20 % - CUTYallMOHHBIE 3a]]a4H WA BOIIPOCHI

IIpelyCMaTpUBAIOLIUE Pa3BEPHYTHIN OTBET

Kpurepun onieHnBaHMsI KOHTPOJIBHOU PaOOTHI:

Ouenka IIpoueHT BBIMOJIHEHUSI
“OTINYHO” 85-100%
“xoporio” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HeyI0BJIETBOPUTENIBHO™ MeHee 49%

1. A30THCTOE OCHOBaHHE AICHUH B MOJICKYJIC I[HK KOMIIJICMCHTAPHO...

1) ryanuny;
2) HUTO3UHY;

3) ypauuiny;
4) THMHHY.

2.K IMYPUHOBBIM a30TUCTBIM OCHOBAaHUAM OTHOCSATCH...

1) aneHuH u

ryaHUH,

2) TyaHUH M [IUTO3UH;
3) LMTO3MH U YpaLIWII;
4) ypauui u aJeHuH.

3. Beibepute
1) xpanenue

¢ynkuuro uPHK?
reHeTUYeCKO nHpopmanuy;

2) TpaHCIIOPT aMUHOKHUCIIOTHI B puOOCOMY;
3) BXOAWT B COCTaB pubOCOM;
4) nepeHoc reHerudeckoii uHpopmanuio ot JITHK k pudocome.

4. KiieTku 9yKapHuoOT HE COZIEpIKaT...

1) mu3ocom;
2) pubdocom;
3) Me30coM.;

4) xommuiekca ['onabmKu.

5. KneTku npokapuor coaepikar...
1) KJIeTOUHBIN LEHTP;
2) BHAOIIa3MaTHYECKYIO CETh;
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3) pub0COMBI H ME30COMBI;
4) komruiekc ['0bHKU U TU30COMBI.

6. Kakue opranouibl BCTpE4arOTCsl TOJIBKO B PACTUTEIIbHBIX KIETKaX?
1) sHOIIIa3MaTUYECKas CETh;

2) NJIACTH/IBI;

3) MUTOXOHIPHH;

4) xomruiekc ['onabmKu.

7. B meradazHoil XpOMOCOME BBIACTISIOT. ..
1) miedn U LEHTpocoMy;

2) LEHTPOCOMY U IIEHTPHOIIH;

3) LEHTPUOJIU U LIEHTPOMEDPY;

4) HeHTpOMepY M IJICYH.

8. K aBTOTpOodham oTHOCATCHL. .

1) Bupychsi;

2) XeMOCHHTE3UpPYIue 6aAKTePUH;
3) rpulsr;

4) mapa3uTHYECKHUEe OaAKTePHUH.

9. Tpanckpunuus — 3T0...

1) cBsi3piBanue aMUHOKHUCIIOTHI ¢ TPHK;
2) mepeHoC aMMHOKUCTIOTHI B pUOOCOMY;
3) ynBoenue monekynsl [JHK;

4) cunte3 nPHK na matpune JHK.

10. Eciu xomupyromas 6enok yacTh reHa coaepkuT 6000 map HYKJIEOTHIOB, TO CKOJBKO
aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

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

6) Audrepus u CIIN/;

B) CIIU/I u rpumm;

T') TPUIII U TyOepKyJes;

12. B pe3ynbraTe MepBOro JEICHUs Mei03a IPOUCXOINT:
a) yBeM4YEeHUE Habopa XpOMOCOM;

0) yMeHbIIeHUe HA0Opa XPOMOCOM;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yro npoucxoaut B anagase Il meiioza?
1) cnupanu3zanus XpoMOCoM;
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2) pacxo0KJeHHE K MOJI0CaM JIByXpOMaTHIHBIX XpOMOCOM;
3) pacxo:kenne K MoJIOCAM XPOMAaTH]I;
4) pacroyioxeHrue XpoOMOCOM B TUIOCKOCTH SKBAaTOPa KJIETKH.

14. YcraHoBUATE COOTBETCTBUE

Opranounpg DOyHKIUSA
1) pubocoma A) nepeBaprMBaHUE OTMEPIINX KIIETOK
2) XJIOpOTUIACThI b) dorocunTes
3) AM30COMBI B) cunres Genka
4) HeHTPUOIH I') o6pazoBanue BepeTeHa AeneHus

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

15. BriOepuTe XHUMHUYECKHE 3JCMEHTBHI KICTKH, KOTOPBIC BXOSAT B COCTaB OPraHUYCCKHX
BCIIICCTB:

1) xanpuuii;

2) yriepon;

3) nuHK;

4) Bogopox;

5) kucJopon;

6) Menpb;

7) a3oT.

16. YcTraHoBUTE COOTBETCTBUE

['pymnmbsl aMMHOKHCIIOT IIpencraBurenu
1. HeiTpanbHblie A) TIlyTaMUHOBas KUCJIOTA
2. Kucnsre b) nu3un
3. OcHOBHBIE B) ananun

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

17. B wmonexkyne JHK wnykineotunsl, copepxamue aneHuH, cocTaBisitoT 10%. Ckonbko
IIPOLIEHTOB B JAHHOW MOJIEKYJIE HYKJIEOTUIOB, COJIEP/KALINX IUTO3UH?

1) 10;

2) 20,

3) 30;
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4) 40.

18. B monekyne PHK nykneotusl, cogepxamue ypanui, coctaBisioT — 30% u anenun — 40%.
CKOJBKO MPOLIEHTOB aJICHWJIOBBIX HYKJICOTHAOB coaepxkutcsa B nenu JHK, komrmemeHnTapHoit
TOM, Ha KOTOpOM cuHTe3upoBaiach 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vuacrok monekynsl JIHK coctoutr u3 60 map HykneorunoB. Omnpeaenure UIMHY 3TOTO
ydacTtka (paccrosinue Mexay nykineotuaamu B JIHK coctasisier 0,34 M)

1) 20,4

2) 24;

3) 10,2;

4) 30.

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

1) 205;

2) 410;

3) 408;

4) 360.

2. 3ammTa KeicoB: NpPeACTABJICHHE Pe3yIbTATOB PelIeHHUs KelcoB.

3amuTa Kelica sBISETCS TEKYIUM KOHTPOJIEM IO NATOMY pasjeny “buosorus B Ku3HU,
B pe3yJIbTaTe U3yUEHHS] KOTOPOro 00y4aroluecs: CMOTYT:

— aHaJIM3MpOBATh J3TUYECKHUE AaCMEKThl COBPEMEHHBIX MHCCIEOBaHUM B 00IacTH
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOJIOTHil.

Jis 3anmuThl KelicoB oOydaroniuMces HeoOxoaumo B pamkax BCP moaroroButs yctHOe
COOOIIIEHUE TIO pe3yiIbTaTaM PEIICHUs Keica C MOrOTOBKOM Mpe3eHTaIlHi.

Kpurepun orieHrBaHus YCTHOTO COOOIIEHHUS:

Banasl

Kpurepun
OLlCHUBAHUA

1 6aaa 2 0ayi1a 3 0aJsi1a
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1. CooTBercTBHE COJIepKaHue JTOKIIa/1a COJIEpKaHUE COJIEpKaHue
COZEpPKAHUS JOKJIAla | JUIIb YACTUYHO JIOKJIaza, 3a JOKJIaga
3asBJICHHOH TeMe COOTBETCTBYET HUCKJIIOUYECHUEM COOTBETCTBYET

3asiBJICHHOM TeMe OTJEIbHbBIX 3asBJICHHON TeMe U
MOMEHTOB, B MMOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT

3asiBJICHHOI Teme U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. CrerneHb
PaCKpPBITUS TEMbI

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

TEeMa pacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
uHbopmanuu
IPEJICTABICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasX
HapyIIeHA JIOTUKA B
U3JTI0KEHUHT
marepuaia, He
COBCEM JIOCTYITHO

TEeMa pacKphITa
ITOJTHOCTBIO;
IPEIICTaBJICH
000CHOBAHHBIHI
00BEM
uHpopmanuu;
U3JI0’KEHHE
MaTepuaia
JIOTUYHO, IOCTYITHO

3.YMeHue 1ocTynHo
U TIOHATHO NepeaTh
cofiepKaHMe JI0KJIa1a
B BUJIE€ IIPE3ECHTAIUN

W3 IPEACTAaBICHHOU
MPE3EHTAlUU HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETATU
HE PACKPBITEI

Ha OCHOBE
Ipe/ICTaBICHHON
Mpe3eHTALUH
¢dbopmupyercs
oO1uiee MOHUMaHKe
TEeMaTHKH
UCCIICIOBaHMSI, HO
HE SICHBI JIeTaIN

Ha OCHOBE
Ipe/ICTaBICHHON
Hpe3eHTaIH
dopmupyercs
HIOJTHOE TIOHMMaHHE
TEeMaTHKH
VICCIIC/TOBaHM,
PACKpBITHI JeTaIN

OrneHuTe NPEe3eHTAIMIO M0 CIETYIOIINUM KPUTEPUSIM:

Kpurepun bannbl
OlLleHUBAHMS
0 1 2
MIOJIHOTA uH(popmManus, nHpopmanus, MIPE3EHTALNS
MCIIOJIb30BaHUs UCIIOJIb3yeMas B IIPE/ICTABICHHAS B | COAECPIKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTalHH, He Mpe3eHTalHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nHpopMmaruio,
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HO HEAOCTATOYHO
IIOJIHO pAaCKpPbIBAIOT
€C COACPpIKaHune

JOCTaTOYHYIO JUIS
dbopMHUpOBaHUS
IpEeACTaBICHUS O
TEME

JIOTHKa W3JI0XKEHUs MaTepHan MarepHan Mmarepua,

Mmarepuaia B IIpEe3EHTAlUH HE IIpe3eHTalUH NPUBE/ICHHBIN B

COOTBETCTBUHU C COOTBETCTBYET TEME, | YaCTUYHO Ipe3eHTaluU

IUIAHOM M TEMOU IUIaHA HET COOTBETCTBYET TEME | IIOJHOCTBIO

3aJJaHus 3aJaHus, TUIaH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeMe 3aJaHusl U

COCTaBJICHHOMY
IUIaHy

TEPMUHOJIOTHYECKAS 1
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAIINU
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, HE BCE
TEPMUHBI TPUMEHECHBI
IO CYIIIECTBY

B IIPE3CHTALIUU
IPUCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

B IIPE3CHTALIUU
OTCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTb H MPe3CHTAIHS Ipe3eHTaIUs Ipe3eHTaIHs
OPHUTMHAIBHOCTH nocTpoeHa 0e3 yyera | moctpoeHa ¢ IIOCTPOEHA B
MIOCTPOCHHSI KOMITO3UITHH y4ETOM TpeOOBAHHI | TIOJTHOM
ciaifioB, 0e3 K 0(pOpPMIIEHHIO, HO | COOTBETCTBUU C
COOITIOIEHUS HET eJIMHOTO TpeOOBaHUSIMHU
TpeGoBaHUM K oopmienus oopmieHus,
mpudraM u Cl1ai10B WCITOJIB30BaH
[[BETOBOMY OPHUTHHAIBHBIN
0 opMIIEHHUIO MOIXO0/ K
oopmIIeHHIO
clIaiIoB

IIIxana nepesoaa 0a/1710B B OTMETKY

17-15 6anmnoB - «5»

14 - 9 6annos - «4»

8-6 6amoB -«3»

Memnee 6 6ayI0B WM OTCYTCTBHE PaOOTHI - «2»

4.2.3. OueHoYyHbIe CpeICTBA MPOMEXKYTOYHON aTTrecTalliu MO JAUCUMILIMHE
«buoaorus»

IIpomexxyTouHass KOHTPOIb IO JAMCUMIUIMHE «buonorus» mnpoBoaUTCI B BUIE
MUCHbMEHHOW UTOrOBOM KOHTPOJIbHOU paboThl. KoHTponbHas paboTa BKiIIOYaeT B cedsl ABa TUINA
3a/IaHUI: TECTOBBIE BOIIPOCHI, HAIPABIICHUE HA IIPOBEPKY YCBOEHUS TEOPETUYECKOr0 MaTepHuaa,
W 3aJ1a4y U 3aJ[aHMsl, HAallpaBJIEHHbIE HA IPOBEPKY C(POPMUPOBAHHOCTU MPAKTHUECKUX YMEHUH.
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Yacte 1 comepxkut 15 3amanuii ¢ BEIOOPOM OJHOTO BEPHOTO OTBETa M3 4eThipex U 10
3aJJaHU# ¢ BBIOOPOM HECKOJIbKMX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTHUYECKUX OOBEKTOB,
MIPOLECCOB U SIBJICHUM.

Yacte 2 comepxkuT 4 3agaud M3 pPa3HbIX TEM JUCHMIUIMHBI W | mpakTHKO-
OPUEHTHPOBAaHHOE  3a7aHue, (OPMHPYEMOH B  COOTBETCTBHM C  METOJUYECKUMHU
PEKOMEHIallUSIMHU.

B 3aganusx 1-15 BeiOepuTe 0 uH PaBUIIBHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKVYIJIA

1) ne30kcupuOOHYKICMHOBOM KUCIOTHI

2) puOOHYKJIEMHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE JHK ITPOUCXOAUT B ITPOLECCE
1) TpancBepcumn

2) penaparu

3) perukanuu

4) tpanchopmaruu

3. JIU1s1 OBPAZOBAHS JIMITUTHOI'O BUCJIOS BAXKHBI B3BAVMO/JIEVICTBYS
MEXY MOJIEKYJIAMU JIMTTNOB:

1) BomopoaHbIE U HOHHBIE

2) NOHHBIE W KOBAJICHTHbBIE

3) xoBaneHTHBIE U TUAPO(HOOHBIE

4) ToapKO THAPOGOOHBIC

4. YAAJIEHUE TUMEPOB TUMHNWHA B MOJIEKVYJIE IHK ITPONUCXOJAUT B ITPOLIECCE
1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruvKanuu

5. 11 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HyKJIEOTHIOB

3) rmukoreHa

4) ¢pochonunuaos

6. B IIPO®A3E MUTO3A JJIMHA XPOMOCOMbI YMEHBINAETCA 3A CUET
1) TpaHCKpUIIIMH

2) penymiuKanuu

3) neHatypauuu

4) cimpanu3amnun

7. BIIATOJAPS KOHBIOT' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenu4eHue yuciia XpoMOCOM BJIBOE

2) oOMeH reHeTHYecKoi nHpopMalnein Mex 1y TOMOJIOTHYHBIMH XPOMOCOMaMH

3) yMEeHbIIEHUE YUCIIa XPOMOCOM B/IBOE

4) yBenIMUYEeHUE YKclia raMeT

8. TIOJIMITENITUAHBIE LHEIMN CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJALIMNXCA:

1) B iuTO307€ ¥ MOAUPUIHMPYIOTCS TAKKE B IIUTO30J1€

2) B MTO30171€, 3aTeM MOAUDUITUPYIOTCA B anmapare [ onbmpku
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3) Ha MeMOpaHe YHAOIIIA3MATHIECKOTO PETUKYIyMa, 3aTeM MOTU(MUIIUPYIOTCS B anmnapare
I'onbmxu

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

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO DyKapuoT apxebakTepuit

2) SyKapuoT U dyOaKTepHuit

3) sybOakTepuii 1 apxebakTepuit

4) apxeOakTepuil ¥ 3yKapuoT

10. BCE PEAKIIM1 CUHTE3A OPTAHUYECKUNX BEIIECTB B KJIETKE [TPOUCXOOAT
1) o6pazoBanuem mosexkyia ATD

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacierieHueM BEIIEeCTB

4) UCTI0IB30BAHUEM SHEPTHH

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOTHI B COEJIMHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpomMocoma

3) ren

4) xJoporuiact

12. JOYEPHUE XPOMATHUIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMMU TTOCIJIE

1) cnapuBaHUsi TOMOJIOTHYHBIX XPOMATH/]I

2) oOMeHa yyacTKaMy MEXy TOMOJOTHYHBIMU XPOMOCOMaMHU

3) pa3zieneHus COeANHSIONIENH UX LIEHTPOMEPBI

4) BBICTpaWBaHUS XPOMOCOM B 9KBATOPUATBHON TUIOCKOCTH KJIETKH

13. TEHETUYECKUH KO/ — ATO:

1) HabOp KIICTOYHBIX TCHOB

2) HyKJICOTHTHASI TIOCJICI0BATEILHOCTh F'eHA

3) reHeTHyecKast KCIPECCHSI

4) cuctemMa 3arucH TeHETUIEeCKO HH(OopMaIuu

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

1) sape

2) MUTOXOHJIPHUSIX

3) muTomIasMe

4) anmapare I'onbpxu

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

1) nu30coMbl

2) XJIOPOILIACTBI

3) sApBIIIKH

4) anmapar I'osbxu

JTAJIOHBLI OTBETOB

Ne 3aanus 112(3|4(5|6(7|8|9(10 (11 (12 |13 |14 | 15
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B 3aganusax 16-25 BbIOepuTE HECKOJIBKO NMPABUIIbHBIX OTBETOB WJIM YCTAHOBUTE COOTBETCTBUE
WX TI0CJIE€J0BATEIIBHOCTB!

16. BOCCTAHOBUTE B UICTOPUYECKOM IUJIAHE ITOCJIEJOBATEJIBHOCTD
STAIIOB BO3ENMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycusneHue BIMSHUA HA IPUPOY C KOPEHHBIM IpeoOpa3zoBaHUEM YaCTH 3KOCUCTEM;

2) I3MEHEHHE KOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHUE POCTa TPAB IMYTEM WX BEDKUTAHUS U
T. I.;

3) r106abHOE U3MEHEHUE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTPaHMYEHHOW MHTEHCU(PUKAIIUEH X031UCTBa;

4) CBEpXHMHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro U3MEHEHHUs SKOCUCTEM B MEPUOJ CTAHOBIICHUS
YeII0BEUeCTBA;

5) Bo3ACHCTBHE JTIOICH HA OrOoCc(hepy UL KaK OOBIYHBIX OMOJIOTUYECKUX BHJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAOIIUE B [TPO®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

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

3) neneHue LEHTPOMEP XPOMOCOM

4) popMupoBaHUE BepeTEHA JACICHUS

5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. KAKHUE IMPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3bI?

1) ciupanu3zanust XxpoMocoM

2) penymnukanus mosexyn JHK

3) pacTBOpeHUE s1IepHOI 000I0UKH

4) cuHTE3 OCJIKOB B IIUTOIIA3ME

5) cunre3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YIJIEPOJIA B BUOCOEPE MOI'YT OCYIHECTBJIATHCA
CJIEAYIOUIUM ITYTEM:

1) yriexucnblii ra3 BeIACTSAETCS B aTMOCcdepy B Iporiecce POTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BpEMS €ro 4acTh MOTJIONAEeTCsl PACTEHUSIMU U3 CPEJIbI;

2) yrieKUCIbIi Ta3 MoTJIomaeTcs u3 arMocdepsl B mpoiiecce POTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMS €ro 4acTh BBIJENACTCS PACTEHUSIMH B CPELY;

3) yriieKucIblil ra3 aTMocepsl MmoriomaeTcs B npoiecce (GoTOCHHTE3a ¢ 00pa3oBaHUEM
OpPraHUYeCKHX BEIECTB, a C THOENbI0 PACTEHUH U )KUBOTHBIX MPOUCXOAUT OKHCIICHHUE
OpPTraHWYECKUX BEIIECTB C BBIZCICHHEM YTIIEKHUCIIOTO Ta3a;

4) yriekuciblii ra3 aTMocQepsl OTJIOMaeTcs B mpolecce POTOCHHTE3a, a MPH JIbIXaHUN
BbIZIETISIETCS] B aTMOCdEDY;

5) yraekucislii ra3 armocepsl MOTJouaeTcs B npouecce GOTOCHUHTE3A, a IPHU CXKUTAHUU
OpPraHWYeCKHX BEIIECTB BhIIENIIETCS B aTMochepy.

20. YKAXUTE ITOCIEAOBATEJIBHOCTbD ®A3 OIVIOAOTBOPEHNM .

1) cusiHUe TaMeT, WM CUHTaMUN

2) IUCTaHTHOE B3aUMOJICHCTBHE U CONMKEHUE TaMeT

3) KOHTaKTHOE B3aUMOJICHCTBUE TaMeT U aKTHBALUS SHIICKIETKH

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTH CTAJIN MHANBUIY AJTBHOI'O
PA3BUTH S YEJIOBEKA, HAUNMHAS OT 3UTI'OTHI.
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1) hbopMupoBaHHEe YETHIPEXKAMEPHOTO CEep/IIa

2) oOpazoBaHue 06J1aCTOMEPOB

3) bopMupoOBaHUE HEPBHON CUCTEMBI

4) bopmupoBaHHE ME30CPMBI

5) oOpa3oBaHKEe IBYXCIOWHOTO 3apOIbIIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI
1) oOecnieunBaeT MOCTYIUICHHUE B KIIETKY HIOHOB M MEJIKUX MOJEKYJI

2) obecrieunBacT MepeIBIKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPY KArOIIEeH CpeIbl

4) y4acTBYET B IOIJIOIIEHUY BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe KECTKYI0 popmMy

6) cnyxut Matpunei 1 cuareza uPHK

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

1) oOpa3oBaHue MOMMHYKICOTUIHON LN

2) COeUHSIOTCS HYKJICOTHIBI, COJCpPIKAIINE JC30KCUPHO03y

3) matpuuei ciyxxut monekyna JIHK

4) NpoUCXOIUT B siipe

5) ynBoenue monekyisl JTHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbB ITPOLIECCOB SMBPUOHAJIbBHOI'O
PA3BUTH S [TO3BOHOYHbBIX X XNBOTHBIX:

1) 3akiyiajiKa 3a4aTOYHBIX OPraHOB 3apobllIa

2) HampaBIlIEHHBIE MIEPEMEIIEHUS KJIETOK U uX nuddepeHInpoBKa

3) pa3BuTHE HEPBHOMU MJIACTUHKH

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

5) bopmupoBaHrEe MHOTOKJIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YIIOPAAOUYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA 110 BPEMEHU
CYILIECTBOBAHUS, HAUMHASI C CAMOMU JIPEBHEN ®OPMBI:

1) YenoBek ymensblii

2) KpomaHbOHIIBI

3) Heanneptansblisl

4) YenoBek NpsIMOXOISAIIMIMA

5) ABcTpanonuTex

ITaJIOHBbI OTBETOB

Ne
3aIaHus

16 17 18 19 20 21 22 | 23 24 25

orBer |954,213|141245 (345|231 2543113425 (4523151432

B 3aganusix 26-30 pemure 3agauu:

3ananmne 26. 3agaua Ne 1. Ompenenute, Kakasg OKpacka LIBETKOB OyneT y pacTeHuil ropoxa,
MOJIyYEHHBIX OT CaMOOIIbUIEHUSI TOMO3UTOTHBIX POAUTEIBCKUX (POPM C KPACHBIMH U C OEIBIMU
[[BETKaMH, a TAKXKE OT UX CKpEIIMBaHUSI Mex 1y co60ii.0

Pemenne. OGe poautenbckue (HOpMbl TOMO3MIOTHBI, TOITOMY 3alHCh CKpEIIMBaHUHA Oyaer

1 (214%011(5 8
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— ot camoonbuteHus: 1) P: AA X AA; 2) P: aa X aa;

— OT epeKkpecTHOro onbuieHus: P: AA X aa.

I'omo3urotHbie (GOpPMBI JAIOT €AMHCTBEHHBIM THII TaMET, W MO3TOMY IMPHU UX CIUSHUM Oyner
MoJTydeH eTMHCTBEHHBIN Tun moToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIC PACTEHHUS IAIOT TOJBKO (DOPMBI C KPAacHBIMHU
nBeTkamu. 2. Bce moToMku pacteHuit ¢ 6enpIMH LIBETKaMU OyAyT OeOIBETKOBBIMU (OHM BCETAa
roMo3urotHsl). 3. Bce pacTeHus OT CKpelMBaHHsS KpPACHOIBETKOBBIX TOMO3HIOTHBIX C
OCIIOIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBINH (PEHOTHUI), HO T€TEPO3UTOTHBIMU
110 TEHOTHITY.

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

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

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

Kaxkoit nmape npuHaiiexxut peoeHoK?

Pemenne. Pebenok c I rp. kpoBu no renoruny — I°I°. Takoe coueranue amuieneil BO3MOXKHO
TOJIBKO B CJIy4ae, €Clid raMeThl U OTIa, U MaTepu OyayT coaep:kath amuienu [°. CienoBarensHo,
3Ta KOMOMHAIMS TEHOB MOTJIa OCYIIECTBUTHCS TOJBKO MPH 3aUaTHH peOeHKa B ciiydae BTOPOM
napsl, KOrja MaTh U OTELl T€TEPO3UTOThL. 3alUIIEM CXEMY CKPEUIMBaHUS

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

OueBHIHO, UTO MEpBasi CyNMpyKecKas Mmapa NpeTeHI0BaTh Ha 3TOTr0 peOeHKa He MOXKET, T. K. Y
Hee MOr'yT ObITh 1eTu ToabKo co Il u Il rpynnamu kpoBu:

P: I°1° @ x IA1BJ; F1: 50% 1A I° u 50%IB I° (y mereii 11 u I11 rp. KpoBH COOTB.).

OrtBer. PeGeHOK pUHAANIEKUT BTOPOM Hape CYIpyroB.

3apnanue 28. 3agaua Ne 3. Omnpenenure CpelHM pa3Mep JHCTOYKOB y Oeoro Kiesepa,
MOJIyUEHHOTO OT CKpPEIIMBAaHUSA TETOPO3UTOTHBIX pacTeHuii ¢ mnucroukamu 10 u 7 MM
COOTBETCTBEHHO.

Pemenune. OnpenensieM reHOTUIIBI U 3alIMCHIBAEM CKPEILIMBAHUE:

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

Ortser. IlonyyeHo 4 tuna (EHOTHIIOB M T€HOTUIIOB B PAaBHBIX COOTHOMIEHMSIX. V3 HUX 1S
nepBoro OyJeT XxapakTepHa CBEPXJOMUHAHTHOCTD (CpEeaHHI pa3Mep JTUCTOYKOB 18 MM).

3aganue 29. 3apaua Ne 4. [Ipoananusupyiite XapakTep Nepenadd pelecCUBHOTIO, YaCTUYHO
CLIETIJICHHOTO € II0JIOM, HACJIEICTBEHHOr0 3a00JI€BaHUs OT MaTepH K IIOTOMKaM.

Pemenne. P:9X aX a IX AY A Gomsaa F1: 9X AX a3 XaY AF2:9X AX a; $XaXa;d X
AY A ; 8X aY A GonbHa

OtBer. bone3ns nepeaacTCsa OT MaTCpu UCpes3 JeTel u MPOABJIACTCA TOJIBKO Y BHYYCK.

3ananme 30. 13 snemeHTOB coolIiecTBa (IOJEBKa, 3€pHO 371aKOB, (DMIIMH, XOpPEK) COCTaBbTE
NUIIEBYIO IIeTh U HAa OCHOBAaHHWH TIPABWJIA DKOJOTMUYECKOW MHUPAMHUIBI ONPEHCITUTE, CKOJIBKO
HYXXHO 3€pHa, YTOOBI B JIECY BBIPOC OJIUH (PUIIMH Maccoit 2,5 Kr.

OrBer:



DENEPAJIBHOE TOCYOAPCTBEHHOE BIO/IP)KETHOE OBPA3OBATEJIbBHOE CMK
_ y‘—[PE)Iﬁ(HEHV[E BBICIIIET'O OBPA3QBAHVI$I PIyTUC
«POCCUUNCKUN TOCYOAPCTBEHHbBIV YHUBEPCUTET
TYPU3SMA "1 CEPBVICA»
PrYTUC Aucm 55
p
3epHO 371aK0OB MBpamis-ioneBka Xopek QunuH
2500 kr 250 xr 25 xr 2,5 kr

B urtoroBoii paborte npencraBieHbl 3aJaHUsl, OTHOCSIIKECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUNA”, “cpenHuit”’, “BBICOKMU~. B 3aBUCMMOCTHM OT THIa W TPYAHOCTH 3aJaHUS €ro
BBITMIOJTHEHHE OLICHUBAETCS Pa3HbIM YMCIOM OalljioB. BeIMOIHEHNE Kaka0ro 3aaHusl ““HU3KOTO”
YPOBHSL CIIO)KHOCTH OlLleHHMBaeTcs | Oamiom. 3a BBINOJIHEHME 3aJaHUM “‘CpeHero” ypoBHS
CJIOKHOCTH B 3aBUCHMOCTH OT MOJIHOTHI U IPAaBUILHOCTU OTBETA MpHCBauBaeTcs 0 2 0asioB.

K 3amanuto “BbICOKOT0” ypOBHS CIOXKHOCTU OTHOCHUTCSI PEIIEHUE CUTYallMOHHBIX 3a/1a4. 3a
BBITMIOJTHEHHE 3aJ]aHUI “BBICOKOTO” YPOBHS B 3aBUCHMOCTH OT MOJHOTHI ¥ IPABUJILHOCTH OTBETA
IprcBanBaeTcs 10 3-X OaljioB.

3anaHus “HU3KOro” M ‘“‘CpeHEro” ypOBHEW CII0KHOCTU IPOBEPSIIOTCS aBTOMATHYECKH.
OTBeThI HA 33J]aHUA “BBICOKOTO” YPOBHSI IIPOBEPSIOTCS B PYUYHOM PEKUME.

Pacrnipenenenue 3aianuii o ypoBHSIM CIIOKHOCTH MPEACTABICHO B CIENYIOIIEeH Tabule:

YposeHb bamn IIpouenTtHoe Tun Bonpocos
CJIOKHOCTH cojiep:KaHue
3alaHuA 3aaHui
Huzknii 1 50% - 3a7IaHUs C BLIDOPOM OJTHOTO MPABUIIHHOTO
OTBETa
Cpennuit 2 33% - MHO’XECTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIIOPAJOYHNBAHUC NI
YCTAHOBJICHUC HpaBHHBHOﬁ
OCICaJ0BATCIBHOCTHU

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

Kpurepuu onieHnBaHusI U'TOTOBOW MUCbMEHHOM pabOThI:

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

“yIIOBJICTBOPHUTEIHHO” 50-69%
“HEeyJOBJIETBOPUTEIBHO™ MmeHee 49%
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5.YCJIOBUSA PEAJIM3ALIUA TPOTI'PAMMBI IUCIUTIJIMHBI

5.1. JIns peanuszanuu nporpamMmbl y4eOHON AUCHMILTUHBI JOJKHBI OBITh MPEIyCMOTPEHBI
CJICAYIOIINE CIeUalbHbIe TOMEIICHUS:

KaGuner «buonorumn», ocHameHHbIH 000pydoBaHHeM: MeOenb, I0CKa, MeEJN, HarJsIHbIe
nocoOust (KOMIUIEKTHl Y4e€OHBIX TaONHWIl, IUIAKATOB), TEXHUYECKHUMH CPEICTBAMU OOYUEHHS:
KOMIIBIOTEp C YCTpPOICTBaMH BOCHPOHU3BEICHUS 3ByKa, MPHUHTEP, MYJIbTUMEAHA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep i Mpe3eHTAIHA.

JlaGopatopus, OCHalIeHHas OOOPYIOBAaHUEM MJis TPOBEACHHS 3aHATHI: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, JT1abopaTopHas nocyaa (IpoOUPKH, MOACTABKH 715l MPOOUPOK, MUHLIETHI,
IECOK, CTYNKH C MECTHKaMH, IMPEIMETHbIE U IOKPOBHBIC CTEKJIA, CTEKJSHHBIC MAJIOYKH,
npenapoBajibHble Wb, (UIbTpOBaNbHAasA Oymara (candeTku), CTakaHbl) TMIIEPTOHUYECKUUN
pacTBop xyopuaa Hatpusi, 3%-Hblil pacTBOp MEPOKCHJAa BOJOPOJIA, PacTBOp Hoaa B HOAMCTOM
KaJlu¥, TTUIEepUH, KIyOHU KapTodens, JIUCT 3I0AeH KaHAACKOH, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHU)

6. UndopmannonHoe odecneyeHue peaju3aniu NporpaMmbl
Jis peanuzauuu nporpaMMel  OMOIMOTEUHBIH (OHJ 00pa30BaTENLHONW OpraHU3alUU
YKOMIUICKTOBAH ICYATHBIMU H/UIn SJICKTPOHHBIC O6p330BaTeJII)HI)IC u I/IH(l)OpMaIII/IOHHBIe
pecypchl, peKOMEHIOBAaHHbIE Ul MCIIOJIb30BaHMs B 00pa3oBaTeNbHOM Ipoliecce, He cTaplle
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHOBHEBIE MeYaTHbIE H3TAHUSA
1. AxmenoBa, T. W. buonorus : yuebnoe nocodue / T. . Axmenona. - Mocksa : PI'VII,
2020. - 150 c. - ISBN 978-5-93916-859-5. - TekcT : anexkrponHsid. - URL:
https://znanium.ru/catalog/product/1689573

6.2. OcHOBHBIE YJIEKTPOHHBIE U3IaAHUS

1. buonorus. 10 knacc. ba3oBblii yposens : yueOnuk / B. B. [Taceunuk, A. A. KameHckuit,
A. M. Py6uos [u np]. ; mox pen. B. B. [Taceunuka. - 6-e uzn., crepeotun. - Mockga :
[Tpocsemienue, 2024. - 224 c. - (Jlunus xuzan). - ISBN 978-5-09-116776-4. - Tekcer :
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2174807

2. buonorus. 11-i1 knacc. bazoBelit ypoBens : yue6Huk / B. B. ITaceunuxk, A. A.
Kamenckwii, A. M. Pyouos [u np.] ; mox pexn. B. B. [laceunnka. — 6-¢ u3j., crep. — Mockaa :
[Tpocsemienue, 2024. — 272 c. : un. — (Jlunus xuzan). — ISBN 978-5-09-116473-2. - TekcrT :
anexktpoHHbIi. - URL: https://znanium.ru/catalog/product/2157271

6.3. lonoiHUTEIbHbIE HCTOYHUKH

1. buonorus ns npodeccuil U cnenuanTbHOCTeH TEXHUYECKOTO M €CTeCTBEHHO-HAYYHOTO
npoduiieit: y4eOHWK ISl CTyH. YyupexaeHuid cpen. mpod. obpazoBanms / B. M.
Koncrantunos, A. I'. Pe3anos, O. E. ®ageesa; nox pen. B. M. KoncrtantunoBa. — M. :
W3narensckuit ieHTp «Axanemusi», 2016/ — 336 c.
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