GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE

_ Y‘{PE>I~<}:[EHI/IE BBICILIETO OBPA3QBAHVISI PI“Cyl\"/II"IIf[C
«POCCUUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»
PryTuC Aucem 1
VYTBEPXIEHO:
VYuenbiM coBeTOM MHCTUTYTA CEPBUCHBIX
TEXHOJIOTHH

[IpoTokon Ne 5 ot «27» auBapst 2023 T.

PABOYASI TIPOTPAMMA
JUCHUTINHBI
OY/1.09 BHOJTOTHA

OCHOBHOI npogeccnoHaIbLHOI 00pa30BaTe/ILHON MPOrPaMMBbI CPeIHEro

Nnpo¢ecCHOHAIBLHOT0 00Pa30BaHUsI — MPOrPaMMBbI MOATOTOBKH CIIENMAJIHCTOB CPeTHEr0

3BCHA

Kpamnpuxkanus: mexnux

200 Hauana noozomoexku: 2023

no cnenuagabHoctTu: 11.02.17 Pazpabomka 31eKmpoOHHBIX YCHPOIICIME U CUCIEM

PaspaboTunkmn:
JIOJKHOCTh ydeHas cTeneHb u 3Banue, PO
npenooasamenb Kk.M.H. Anaouna C.A.

Pabouyasi nporpamma corJjiacopana u ogodpena pyxkosoauresaem INICC3:

JIOJDKHOCTh yudeHas cTeneHb u 3Banue, PO

npenooagameind T'onyoyoe A.C.




DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 2
CO/IEPXKAHUE

OO0mas xapakTepucTuKa padoyeii mporpaMMbl IMCHUILIMHBI

CTpykTypa u cofep:kaHue y4eOHOH JUCIHUILIMHBI

MeToanuyeckne yKa3aHus 10 NPOBeJeHUI0 MPAKTUYECKUX 3aHATHI/1a00paTOPHBIX

pador

@DoH/T OLIEHOYHBIX CPEACTB TMCIUTLIHHBI

YciaoBus peajm3anuu NPporpaMMsbl THCIHHINIHHBI

HNudopmanuonHoe odecnevyenne peaju3annu NporpaMmal




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 3

1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI

BbUOJIOI'UA
1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:
Vuebnas JUCLMIIINHA «buonorusy SBJISICTCS 00s13aTEIbHOM 4acThIO

0011e00pa30BaTeIHLHOrO IMKJIA OCHOBHON MPOo(decCHoHanbHOM 00pa30BaTeIbHON MIPOrpaMMBbI IO
cnenuanbHocT 11.02.17 Pa3paboTka 3JIeKTPOHHBIX YCTPOMCTB U CUCTEM.

PabGouass mporpamma AMCHUIUIMHBI pa3padorana B coorBercTBUU ¢ DPI'OC cpemnero
obmero obpazoBanus ¢ yderom DPI'OC CIIO mo cnermmansHoctu 11.02.17 Paspabotka
AIIEKTPOHHBIX YCTPONCTB U CHCTEM.

Jucuuniuna Hanpasnena Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue xomnemenyuu
KOMnemeHyuu
OK-1 BreiOupath  cmocoObl  pemieHus  3a7ad  NPO(ECCHOHAIBHON  JIEATENbHOCTH
IPUMEHUTEINIPHO K PA3IMYHBIM KOHTEKCTAM
OK-02 Hcnonp30BaTh COBPEMEHHBIC CPEACTBA IIOMCKA, aHalM3a M HHTEPIPETALHU

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMM JUIS  BBIIOJNHEHWS  3ajad
po(heCCHOHATIBHON IeATENbHOCTH

OK-04 O dhexTuBHO B3aMMOAEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHAE

OK-07 Co/ieficTBOBaTh COXPAHEHHIO OKPYIKAIOIIEH CPEIBl, PECYPCOCOEPEIKESHUIO, TPUMEHSTh
3HAHUA 06 N3MCHCHUU KiIuMara, IIPUHIHAIILI 6ep€)KJ'H/IBOFO IMpoOuU3BO/JCTBA,
5} (HEKTUBHO JEHCTBOBATH B YPE3BHIYANHBIX CHTYAIIUSIX

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUA TUCHUIIIMHBI:

Hesas: dopMupoBaHue y CTYIEHTOB MPEIACTABICHHUS O CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHM3aliy >KMBBIX CHUCTEM Pa3HOTO PAaHra KaKk OCHOBBI NPUHATUS PEIICHUN B OTHOLIECHUU
00BEKTOB >)KMBOW PUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYaIIHSIX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3usi 1 OCOOCHHOCTEH JKUBBIX CHCTEM
pasHOro YpOBHSI OpraHM3allMy, 3aKOHOMEPHOCTEH NpOTEeKaHHs OWOJIOTHYECKUX MPOIECCOB U
ABJICHUM B OKpYXalollel cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aWMOCBS3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS ONPEIENSITh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOJUTH HAOIIOACHUS 3a
DKOCUCTEMaMU  JUIsl  BBISIBJIEHHS ~ €CTECTBEHHBIX M aHTPOIOTEHHBIX  W3MEHEHHH,
MHTEPIPETUPOBATH PE3yNbTAaThl HAOIIOACHUH,

3) copMupoBaTH HaBBIKM MPOBECHUS MPOCTEUIINX OMOJIOTMUECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ coOdIofeHHeM IMpaBWil 0e30macHOro oOpalieHuss ¢ O0O0bEeKTaMH U
o0opynoBaHueM;

4) pa3BUTh YMEHHsS HCHOJIb30BaTh HHPOPMAIMIO OHOJIOTMYECKOro XapakTepa H3
Pa3IMYHBIX UCTOUYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH IOCIEACTBUS CBOEH JAESITENBHOCTH IIO
OTHOILIEHHUIO K OKpYXarollel cpeae, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTH U COOJIOAATH
Mepbl TPOPUITAKTHKY 3a00IeBaHUI.

6) chopmMupoBaTh NOHMMAaHME 3HAUUMOCTH JOCTHXKEHUH OHMONOTMYECKOH Hayku U
TEXHOJIOTHI B MPAaKTHUUECKOM JEeSATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOIOTHA.
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1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHsI 00Ie00pPa30BaTeJbHON JHCHMILUIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIE H MeTANPeAMeTHbIE) Pe3yIbTAThI 00y4eHHUsI:

B yacTH TPY10BOIr0 BOCIIMTAHMA:

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

- TOTOBHOCTh K AKTUBHOHM AEATENHHOCTH TEXHOJIOTWYECKOW M COLMAILHON HAlpaBJICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W  CAMOCTOSITENIBHO  BBINOJIHATH — TaKylO
JIeATEIIbHOCTD;

- HHTEPEC K Pa3InYHbIM chepaM npodecCnoHaTbHOM 1eATeIbHOCTH,

OBJjajieHNe YHHBEPCAIBLHBIMHU Y4eOHBIMH N03HABATEILHBIMH /ICHCTBUSIMM:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOATENFHO (OpMYIMPOBaTh M aAKTyalIW3UpOBaTh MPOOJEMy, paccMaTpUBaTh ce
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH NMPHU3HAK MM OCHOBAHMS JJIsl CpaBHEHUS, KilacCU(UKAIMU U
000011IeHHS;

- OIIPEICTIATH LEH eI TEIbHOCTH, 3a/1aBaTh IapaMeTpbl M KPUTEPUU UX JOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHSI B PACCMATPUBACMBIX SBIICHHSX;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLEHHBAaTh COOTBETCTBHE pPE3YJIBTATOB IIEIISM,
OLICHUBATh PUCKH MTOCIIEICTBUI e TEILHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILICHUE ITPH PEHICHUH )KU3HEHHBIX TPOOIeM

0) 0a30BbBIC UCCIIEIOBATEIIBCKUE ACHCTBUA:

- BJAJCTh HaBBIKAMH Y4eOHO-MCCIEIOBATEIbCKONM M IPOSKTHOH ESTENIbHOCTH, HaBBIKAMH
paspetneHus npoodiuem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSA3U U aKTyaJlM3UPOBaTh 337a4y, BbIIBUTAaTh THIIOTE3Y €€
pelIeHus, HaXOAUTh APTYMEHTHI JIJIs JIOKA3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a]1aBaTh MapaMeTph
U KPUTEPUU PEIICHUS;

- AaHAJTM3UPOBATH TOYUYECHHBIE B XOJI€ PEIICHHS 3a/1a4H Pe3yJIbTaThl, KPHTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACITEITHbHOCTH;
- YMETh UHTEIPUPOBATh 3HAHUS U3 pa3HbIX MIPEIMETHBIX 00IacTeil;

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

- CIOCOOHOCTh MX MCIIOJIb30BAaHM B [TO3HABATEIBHOM 1 COLMAIHON MPAKTHKE

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd M OOINECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha JHMAJOre KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHUDE;

- COBEpPIICHCTBOBAHHE S3BIKOBOM W UYMTATENbCKOH KYIBTYphl KaK CpEICTBa B3aMMOICHUCTBUS
MEXY JIIOJIbMHU U ITO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOW JESTeIHHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh MHUBHUIYaIbHO U B IPYIIIIE;

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMMU:

B) paboTta ¢ uHpopmarmei:

- BJIaJIeTh HaBBIKAMU IOJydeHUS] WHPOPMAIIUY U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIHHO
OCYILECTBIISATh TMOUCK, aHAJIM3, CUCTEMATU3alMI0 U WHTEpIpeTaluio HHGOpMAIMU pa3IuyHbIX
BUIOB U (POPM TIPEIICTABIICHHUS;

- CO03/1aBaTh TEKCThl B Pa3lMYHbIX (hopMaTax C y4yeTOM Ha3HaueHHs WHPOpPMAlUU U 1LeJIeBOH
ayIUTOPUH, BRIOHpAsi ONTHMATBHYIO (OPMY IPEICTABICHUS ¥ BU3YalIN3allNH;
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- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(GOpMAalMU, €€ COOTBETCTBUE IIPABOBBIM U
MOpabHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Jlad C COONIOJCHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH OE301aCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPAaBOBbIX M ITHYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

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

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOTPEIETICHUIO;

-OBJIaJICHUE HABBIKAMH y4E€OHO-UCCIIE0BATENbCKOM, MPOEKTHON U COITUATIBHON JIEATEIbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMeCTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIL30BATh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUIYAIbHON PaOOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM ACSATEIHbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUS
10 €€ JOCTHKECHHIO: COCTABJIATH ILIAH JCHCTBUN, PacCHpeneisiTb PO C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pPe3yJbTaThl COBMECTHOW pabOThI;

- KOOPJAMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBHUSAX PEATBHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBJIATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUSX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM

OBjajieHHe YHHUBEPCAJbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JIPYTUX JIFOACH MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIF0/IeH Ha OMIMOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YesloBeKa

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- cOpMHPOBAHHOCTH  SKOJOTMYECKOW KYIbTYpbl, IIOHMMaHHWE BJIUSHUS  COLMAIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPHUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHUE
100aIBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIeM;

- TUIAHUPOBAHHUE M OCYUIECTBJIEHUE JEHCTBUM B OKPYKAIOIIEH Cpe/e Ha OCHOBE 3HAHMS LEeei
YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUSTHE IEWCTBUM, MPUHOCAIINX BPEl OKPYKAIOILIEH CpEE;

- YMEHHE IPOrHO3UPOBATh HEOJIArONPHUATHBIE KOJIOTHUYECKHE MOCAEACTBHS MPEANPUHUMAEMbBIX
JIEHCTBHM, IIPEAOTBPAILATD UX;

- pacIIMpeHHe OMbITa JAESITEIbHOCTH YKOJIOTHYECKON HallpaBIeHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIeI0BATENbCKOM, TPOSKTHOM U COIIMANTbHOM e TENbHOCTH

JAucuuninHapHblie (MpeaMeTHbIE) Pe3yJbTaThl 00y4YeHH s :

- c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJHM OWOJIOTHM B CHCTEME HAyYHOTO 3HAHUS;
(GyHKIIMOHATHHOU TPAMOTHOCTH Y€JIOBEKA [Tl PEIICHUS KU3HEHHBIX TPoOIeMm;
- cOPMUPOBAHHOCTh ~ YMEHHS  pPACKphIBaTh  COJIEP)KaHHWE  OCHOBOITOJIATAFOIIMX
OMOJIOTUYECKNX TEPMUHOB M TIOHSITHMA: JXU3Hb, KJIE€TKa, TKaHb, OpraH, OPTaHWU3M, BH],
MOMYJISALINSI, YKOCUCTEMa, OMOIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHne
DHEPrum), TOMEOCTa3 (caMOperysius), OMOCUHTe3 Oenka, CTPYKTypHas OpraHU3allus KUBBIX
CHUCTEM, JTUCKPETHOCTD, CaMOPETYJISIIHS, CaMOBOCITPOU3BEICHHE (pemporyKms),
HACJIEICTBEHHOCTh, HW3MEHYHBOCTh, JHEPrO3aBUCHUMOCTh, POCT M pa3BUTHE, YPOBHEBAas
OpTaHH3aIHS;

5
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- chOpPMUPOBAHHOCTH ~ YMEHHSI  DPACKpbIBaThb  COJEpP)KaHHWE  OCHOBOIIOJIAraOIIMX
OMOJIOTHYECKUX TEOPHH M THUIOTE3: KICTOYHOU, XPOMOCOMHOW, MYTAIITMOHHON, YBOJIFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YETIOBEKA,

- c(hOPMHUPOBAHHOCTh YMEHUSI PACKPHIBATh OCHOBOMOJAraoue 6MoJI0rn4eckie 3aKOHbI U
3akoHoMepHocTu (I'. Menaensa, T. Moprana, H.. BaBunosa, D. I'ekkensa, ®. Mromiepa, K.
Bbapa), rpaHuUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- NpuUOOpeTeHUuEe OmbiTa MPUMEHEHHUS OCHOBHBIX METOJOB HAyYHOrO TO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTHU: HAOIIOJCHUS U OMMCAHUS KUBBIX CHUCTEM, MPOLIECCOB U SBIICHUN;
OpraHu3aIy ¥ MPOBEICHUS OMOJOTUYECKOr0 SKCIEPUMEHTA, BBIIBMYKCHUS TUIIOTE3, BBISBICHUS
3aBHCHUMOCTH MEXy HCCIEIyeMbIMU BEIUYMHAMHU, OOBSICHEHUS MOJYYCHHBIX PE3yJIbTaTOB U
(dbopMyIUpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYYHBIX TOHSITHH, TECOPUHN U 3aKOHOB;

— c(OpPMUPOBAHHOCTh YMEHHUSI BBIACTATH CYIIECTBEHHBIC NPHU3HAKU BHUPYCOB, KIIETOK
OPOKAPUOT M DYKApPHOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB,
OMOTeOIeHO30B M IKOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIIECTB W IPEBpAIICHUS
SHEPruu B KIETKe, (DOTOCHMHTE3a, MIACTHYECKOr0 M HHEPreTHUeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, ME€i03a, OIUIOJJOTBOPEHHUS, PA3BUTHUS U PA3MHOKEHUS, WHAUBUAYAJIHLHOTO Pa3BUTHUS
opranu3mMa  (oHTOreHe3a), OopbObl 32  CYIIECTBOBaHHWE, ECTECTBEHHOTO  0TOOpa,
BUJ1000pa30BaHMs, TPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHusl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTICHHBIX M3MEHEHHH B HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB U MIPEBpalllCHUE SHEPTUU B OHocdepe;

— chOpMUPOBAHHOCTh ~ yYMEHHUS  peliarb  OWOJOTMYecKHe  3a/Jayd,  COCTaBISATh
TEHOTUIIMYECKHE CXEMbl CKPEIIUBAaHUS JJs pa3HbIX THUIOB HACJIeIOBaHUS TPU3HAKOB Y
OpPraHU3MOB, COCTABIISITh CXEMBbI MEPEHOCA BEIIECTB U SHEPTUU B dKOocUCTeMax (LeMu MUTaHUS,
MUIIEBBIE CETH) ;

- c(hOpPMHUPOBAHHOCTh YMEHUM KPUTHYECKH OIICHUBATh HMH(POpPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUsl, BKJIIOYAIOINIYIO TICEBAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM HWH(OpPMaNNK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATh ITHUECKUE
aCIeKThl COBPEMEHHBIX MCCIIEIOBAaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHUH; pacCMaTPUBATh
r100aNbHbIe YKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

— chOpPMUPOBAHHOCTh YMEHUH CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE U  YCTHBIE
COOOIIIEHUSI Ha OCHOBE OMOJIOTHYECKON WMH(OpPMANMU U3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN amnmapar OHoJIoruy;

- npuoOpeTeHrne OIbITa TNPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO TIO3HAHUA,
WCIIOJIB3YEMBIX B OMOJIOTHHU: HAOIIOIEHUS] M OMMCAHMS KUBBIX CHCTEM, MPOIECCOB U SBJICHUIA;
OpTaHHU3aIMH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXJy HCCIEAYEMBIMU BEIMYMHAMH, OOBSICHEHHS TMOJYyYEHHBIX PE3YIIbTAaTOB U
(dbopMyITHUpPOBaHUS BEIBOJIOB C HCIIOIH30BAaHIUEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;

- chOpMHUPOBAHHOCTh YMEHHSI TPUMEHSTh TIOJYYCHHBIC 3HAHUS JUIsi OOBSICHEHHS
OMOJIOTHYECKHUX TPOIECCOB U SBJICHHH, IJIs1 MPUHATHS IPAKTUICCKUX PEIICHUH B TOBCEIHEBHON
JKU3HU C 1IeNbI0 0oOecriedeHus: 6€30MacHOCTH CBOETO 370POBbS M 3JI0POBbSI OKPYKAIOITUX JIFOJICH,
coOMoIeHnsT  370pOBOTO o0Opasza JKW3HH, HOPM TPAaMOTHOTO TIOBEACHHS B OKpYXKaromen
MPUPOIHON cpelie; MOHMMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHIKEHUH COBPEMEHHOMN
OuosIoruH ¥ OMOTEXHOJIOTHH ISl palliOHATBFHOTO TIPUPOIO0TIOTH30BAHHUS.



PIYTUC

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

CMK
PTYTVIC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl THCHUIINHBI 32
B T.4.

OcHOBHOe coiep:KaHue

TEOpeTHYecKoe 00yueHue 16
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
NPaKTUYECKUE 3aHATHS 16
B T.4. IpPO(heCCHOHAITBHO-OPHEHTHPOBAHHOE COJIep)KaHKe B popme 6
HPaKTHYECKOTO 3aHATHS

n1abopaTopHbIE 3aHATH 2
IIpome:xxyTounasi arrecranus (aud. 3a4er) 1 cem
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2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

O0bem
HaumeHnoBanue Coaeprxanue yueOHOro MaTrepuaa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), dopmupyemblie
pa3iesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKHEe 3AHATHS HACOB | omnerenuun
1 2 3 4

Pazjen 1. KiieTka — cTpyKTYpHO-()YHKIIHOHAJIbHAS €IMHULIA )KUBOT'0 7 OK-02
Tema 1.1. OcCHOBHOE cO/Iep:KaHue
buoJsorus kak Teopernueckoe o0yueHue: 0,5
Hayka. O6mas CoBpeMeHHBIE OTpaciii OUOJIOTHYECKUX 3HAHUH. CBS3b OMOJIOTUH C APYTUMH HAyKaMu: OMOXUMUS,
XapaKTepUCTHKA  \Guodusuka, OMoHKMKA, TeHoreorpadus u ap. Poias u mecTo 6nonoruu B GOpMUPOBAaHHHM COBPEMEHHOM
KHIHH Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aliy KuBoil Matepuu. OO011as XapaKTepUCTHKA )KU3HH,

CBOWCTBA JKUBBIX CUCTEM. XUMHUECKUI COCTAB KIIETOK
Tema 1.2. OcHOBHOE coJiep:KaHue OK-01
CTpykKTypHO- Teopernueckoe o0yueHue: 0,5 OK - 02
¢yukumnonanbHas | Knerounas teopus (T. [IBanu, M. Illneiinen, P. BupxoB). OCHOBHbBIE OJIOKEHUSI COBPEMEHHOI OK - 04
OpraHusanms KJIETOYHOW T€OpHH. THIIBI KJIETOYHON OpraHU3alNN: IPOKAPUOTHIECKUN U DYKAPUOTUYECKHH.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE MPOKapUOTHUYECKOM KieTkH. CTpoeHne

syKapuoTHueckoi kieTku. Hekierounsle popmbl )ku3HU (BUpYCHI, OakTeprodarn)

JlaGopaTopHble 3ansTHs 1: 1

[IproGperenue omnbITa NPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS IIPU BHITTOJHEHUH JJa0OPATOPHBIX

pabor:

JlaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHE KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOUEHUS (KpaxMmall, KaApOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTHI)»

[TonroToBka MUKpOIpENapaToB, HAOII0AEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE Pa3IHUUil

MEX1y H3yd4aeMbIMH 00beKTaMHU, (POPMYJIMPOBAHHE BHIBOJIOB

IpakTHyecKne 3aHATHS: 1

IT 1: Bupycusie u 6akTepuanbHbie 3a00aeBanus. OOmue TPUHITUIBI UCTIOIB30BAHMS JIEKAPCTBEHHBIX
BeriecTB. OCOOCHHOCTH MPUMEHEHHS] aHTUOMOTUKOB. [IpencTaBienne yCTHBIX COOOIIEHUH C
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Hpe3CHTaHHeﬁ, INOATOTOBJICHHBIX ITO NIEPEYHIO HCTOYHUKOB, pCKOMEHOBAHHBIX IIPEIIOJaBaATCIIEM

Tema 1.3. OCHOBHOE coJiep:KaHue OK-01
CTpyKTypHO- Teopernyeckoe o0yueHue: 0,5 OK - 02
¢ynkuuonaabubie | Xpomocomuas teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIH HaOOp KJIETOK,
(paxTopsl TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TAINIOMTHBINA M TUILTOUIHBIN HaOop. HykienHoBbie
HacaencrBeHHocTH | kucnoTsl: JIHK, PHK HaxoxneHue B KieTke, UX CTpoeHHne U GyHKIIUH. MaTpUyHbIE TPOLIECCHI B

KJIETKE: peIuTuKanus, OnocuHTe3 Oenka, penapamnus. [ eHeTHIECKUI KOJT M €r0 CBOMCTBA

IlpakTHYecKkHe 3aHATHSA: 2

I1.2: Pemienue 3a1a4 Ha onpeieleHue NOCaeA0BaTEIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B

cllydae U3MEHEHUs nocleaoBarenbHocTH Hykieotu0B JJHK
Tema 1.4. OcHOBHOE coJiep:KaHue OK -02
Oo0men BemtectB 1 | Teopernueckoe o0ydenue: 0,5
npeBpalleHue [TonsaTne metabonm3M. ACCUMIIIALINS ¥ TUCCUMUIIALINS — IBE CTOPOHBI MeTabonm3ma. Tunsl oOmMeHa
JHEPruM B KJIETKEe | BEHICCTB: aBTOTPO(HBIN U reTepoTpOo]HBINA, a9poOHBIN 1 aHa3poOHBIN. [TnacTrudeckuii oOMeH.

dortocnHTE3. XEMOCHHTES
Tema 1.5. OcHOBHOE coJiep:KaHue OK - 02
Kusznennpiii nuka | Teopernyeckoe o0yueHue: 1 OK - 04
KkJeTku. Muros. Krerounslii nuki, ero nepuosl. MUTO3, €ro cTainuu U NpoUCcXoasiue npoueccel. buonoruueckoe
Meiio3 3HaueHue MuTo3a. Meiio3 u ero craguu. [loBenenue xpomocoM B meitoze. Kpoccunrosep.

buonornueckuii cmbica Meno3a
Pa3nes 2. Ctpoenne u QyHKIIMHM OPraHU3Ma 6
Tema 2.1. OcHOBHOE coJiep:KaHue OK - 02
Crpoenne Teopernueckoe o0yueHue: 0,5 OK - 04
OpraHu3ma MHOTroKI€TOYHbIE OPTaHU3MbI. B3aMOCBS3b OpPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas oprannsma U ero noJiepaHue B IPoLEecce )KU3HEAEATEIbHOCTU
Tema 2.2. OcHoBHOE coep/KaHue OK -02
®opMbI Teoperudeckoe ody4yenne: 0,5
Pa3MHOKEHUs dopmbl pa3sMHOXKEHHUsT opraHu3MoB. becniosioe 1 monoBoe pazMHokeHue. Buabl Oecrionoro
OpraHu3MoB pazMHoxeHus. [lonoBoe pazmHokeHue. ['ameTorenes y xuBOTHBIX. CriepMaTOreHes3 U 0OreHes.
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CTpOGHI/IC ITOJIOBBIX KJICTOK. OHJ'IO,I[OTBOpCHI/Ie

Tema 2.3. OCHOBHOE coJiep:KaHue OK -02
OHTOorenes Teopernyeckoe o0yueHue: 0,5 OK - 04
pacTeHui, WNunuBuyansHoe pa3BUTHE OPraHU3MOB. DMOpHOreHes u ero craanu. [locTaMOproHaIbHBIH EPHO.
JKUBOTHBIX H Craauu nocTaMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Hempsimoe pa3BHUTHE.
YyeJi0BeKa buonoruyeckoe crapenue u cMepth. OHTOreHE3 pacTeHUI
Tema 2.4. OcHOBHOE coJiep:KaHue OK - 02
3aKkoHOMepHOCTH Teopernueckoe o0yueHue: 0,5 OK - 04
HacJIeJ0BaHUA OcHOBHbIE OHATUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens

(MOHOTMOPHIHOE U OJIUTUOPHIHOE CKpenrBanue). B3anmoeiicTBre TeHOB

IIpakTHyeckue 3aHATHA: 1

I1 3. Pemenue 3a/1a4 Ha Oonpe/esieHHE BEPOSATHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX IIPU3HAKOB TIPH

MOHO-, -, TOJIMTUOPUTHOM M aHAJIM3UPYIOIIEM CKPEUIMBAHNUHN, COCTABIICHHE TeHOTHITNYECKUX CXEM

CKpEIIMBaHHS
Tema 2.5. OcHoBHOE coepKaHue OK-01
CuenieHHnoe TeopeTnueckoe o0yueHue: 0,5 OK -02
HacJIeJ0BaHue 3akonsl T. Moprana. CueruieHHoe HaclieloBaHHe TeHOB, HapyleHue crerienus. HacnenoBanue
NMPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM

IIpakTHYyeckune 3aHATHA: 1

IT 4. Pemenwne 3a7a4y Ha ONpeieieHne BEPOITHOCTH BOSHUKHOBEHHSI HACJICACTBEHHBIX MTPH3HAKOB MIPU

CLIETIJICHHOM HacJIeZIOBAaHUH, COCTaBIEHNE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.6. OcHOBHOE coJiep:KaHue OK-01
3akoHOMepHOCTH TeopeTnueckoe o0yueHue: 0,5 OK-02
U3MEHYHUBOCTH V3MeH4YHBOCTh MPU3HAKOB. BH/IbI N3MEHUYMBOCTH: HACIEICTBEHHAs U HEHACIIECTBEHHAs. 3aKOH OK - 04

TOMOJIOTMYECKUX PAIOB B HacieacTBeHHOH usmenunBocty (H.W. BaBuios). Myranmonnast reopus
M3MEHUYMBOCTH. Bl MyTanuii 1 NpUUMHBI UX BOSHUKHOBEHU. Kapuotum yenoBeka.
HacnencrBennsle 3a00s1eBaHus uesnoBeka. ['eHHble 1 XpoMOCOMHBIE 00JIe3HH yenoBeka. bonesnu ¢
HACJIEICTBEHHON MTPEIPACIIOI0KEHHOCTHI0. 3HAUEHNE MEIULINHCKON T€HETUKU B IPEJOTBPALLCHUH U
JICYEHNUU TeHEeTHYEeCKUX 3a00JIeBaHNI YelloBeKa

10




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 11

IlpakTuyeckue 3aHATHS:

I1 5.Pemenue 3a1a4 Ha onpeesIeHUe TUIIA MyTAllUy IIPY [Iepeade HACIEICTBEHHbIX IPU3HAKOB,
COCTaBJIEHHE FeHOTUIIMYECKUX CXEM CKpEIlMBaHUs

Paznen 3. Teopusi 3BoIIONIMHU

Tema 3.1. UcTopuss | OcHOBHOe coiepkaHue OK - 02
IBOJIIOLIMOHHOTO Teopernueckoe o0yueHue: OK - 04
y4eHHs. [1epBrie sBomonmonnsie kKoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonHas teopus Y.
MuxposBomonust | JlappuHa. CHHTETHYECKAst TEOPUSI SBOJIOINHU U €€ OCHOBHBIE ITOJIOKCHUS.

MuxposBontouus. [lonmynsnus Kak 3JieMeHTapHas €IMHUIA SBOJIOIUHU. [ eHeTHYecKue OCHOBBI

HBOJIIOLUH. DJIeMEHTapHble (GakTOpbl 3BOMIOLMU. EcTecTBeHHBINH 0TOOP — HarpaBIsoLIMi hakTop

sBoJIoIMH. BumooOpa3oBanue Kak pe3yabTaT MUKPOIBOIIOIIH
Tema 3.2. OcHOBHOE coJiep:KaHue OK - 02
MakposBoaonus. | Teoperuueckoe odyueHnme: OK - 04
BosnuknoBenne u | Makposposonus. DopMbl U OCHOBHBIE HanpapieHus: makpodsoonuu (A.H. Cesepiios). [Tytu
pa3sBUTHE JKU3HH JOCTHKEHUs Onosoruueckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emIe.
Ha 3emiie I'mmoTe3s! u TEOpHU BOSHUKHOBCHUA )KU3HU HA 3emne. [lossiaenue MEPBLIX KICTOK U UX IBOJJIIOLUA.

[TpokapuoTsl ¥ 3yKapHOThl. [IponcxoxkieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HIUKHOBEHNE

OCHOBHBIX I[apCTB DYKapUOT
Tema 3.3. OcHOBHOE coJiep:KaHue OK - 02
Ipoucxoxnenneye | Teoperuueckoe odyueHme: OK - 04
JIOBeKa — AHTpormonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MoJIoKeHne yeaoBeka. CXOACTBO U OTIMUUS
aHTponoreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTe€He3a. DBOIOIMS COBPEMEHHOTO YeJIOBEKa.

YernoBedyeckne packl M MX €IWHCTBO. Bpems 1 IyTH paccelieHus JelloBeKa 110 IIaHeTe.

ITprcnocoOIeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSIM CPEJIbl
Paspnen 4. IkoJiorus
Tema 4.1. OcHoBHOE coep/KaHHe OK-1
JKOJIOTHYECKHUE TeopeTnueckoe odyueHue: OK - 02
(¢akTopsl u cpeabl | Cpebl 0OMTAHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3/YIIIHAS, TIOYBEHHAs], BHYTPHOPTaHU3MEHHAsI. OK - 07
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KU3HH OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl 00MTaHus opraHu3mMoB. IIpucrnoco6iieHust opraHu3MoB K

KHU3HH B pa3HbIX cpenax. [lonstue sxonorumyeckoro ¢akropa. Knaccudukanus 3Kog0rnaeckux

(dakTopos. [IpaBuno muanmyma 1O. JInbuxa. 3akon TonepantHoctu B. [llendopma
Tema 4.2. OcHoBHoOe coJep/kaHue OK-01
Monyasiust, Teopernueckoe odyveHue: OK -02
coo0uiecTBa, OKoJIornueckas XapaKTEpHUCTHKA BUJIA U MOIYJISALINH. OKoJIornyecKkas HUIIA BUIA. DKOJIOTHYECKUE OK - 07
IKOCUCTEMbI XapakTepucTuku nomyisinuu. CoolmiecTBa 1 dKocucTeMbl. brorienos u ero crpykrypa. CBsizu MexXIy

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

penyuenTsl. KpyroBopoT BemecTB ¥ NOTOK HEPTUH B dKocucTeMe. Tpoduueckie ypoBHH

IlpakTH4yecKkue 3aHATHS:

IT 6. Tpoduueckue nienu u cetr. OCHOBHBIE TOKA3aTENIN SKOCUCTEMbI. buomacca u npoaykuusi.

DKoslornyeckue NupaMuibl yucen, buomaccsl v 3Hepruu. [IpaBuino nupaMuabl SHEPruu.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MIEPEHOCY BEILIECTBA U SHEPTUHU B

HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. OcHOBHOE coJiep:KaHue OK-01
Buocdepa - Teopernueckoe o0yueHue: OK - 02
rja00aabHast buocdepa — xxuBas obonouka 3emnu. PazButue npezacrasnenuit o 6nochepe B tpynax B.J. OK - 07
IKOJIOTHYECKAS Bepnanckoro. O6nactu 6uocdeps! 1 ee KoMrnoHeHTHI. JK1Boe BeecTBo Ouocdeps! 1 ero GyHKIUU.
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus1 6nocdepsl. OcodbeHHocTu Onochepsl Kak rIodaIbHON

sKocucTeMsl. /luHaMuyeckoe paBHoBecue B Ouocepe. KpyroBopoTsl BemiecTB 1 OMOreOXMMUYECKHE

1UKJIBL. ['100anbpHbIE 3K0JI0THYeCKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue | OCHOBHOe coiep:KaHue OK-01
AHTPONOIeHHBIX Teopernueckoe o0yueHue: OK - 02
(paxkTopoB Ha AHTpOIOreHHble BO3IHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3/IEHCTBUSI. OK - 04
onocdepy AHTpONOreHHbIe Bo31eHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha ruapochepy. BozneiictBus Ha OK - 07

mutochepy. AHTponoreHHbIle BO3JICHCTBUS Ha OMOTHYECKHE cOO0IIeCTBa. YTIIyOJIE€HHO N3Y4aroTCst
OTXOJIbl, CBSI3aHHBIE C ONPEeICHHOHN npodeccueil/crnenuaabHOCThIO

IIpakTHYecKHe 3aHATHSA:

IT 7. IIpakTueckoe 3anarue «OTX0Ibl TPOU3BOICTBAY
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Tema 4.5. Biausinue
COLMAJIBHO-
IKOJIOTHYECKHX
(¢paxkTopoB Ha
310POBbE YeJI0BEKA

OcCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

310poBBE U €ro cocTaBisitonue. @akTopbl, MOJIOKUTEIBHO U OTPULIATEIBLHO BIMSIONUIME HA OPraHUu3M
yenoBeka. [Ipobiema TeXHOTeHHBIX BO3ACHCTBUIA Ha 3/J0POBBE UeIOBEKA (IIEKTPOMArHUTHBIE MOJIA,
OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, paJIUallvs U T.I1.). AJlanTalus OpraHu3Ma 4elloBeKa K
dakTopam okpyxaroriei cpenbl. [IpuHIunel GopMupoBaHus 310POBbE COEPErarOIIero MOBEACHHUS.
duznyeckasi akTUBHOCTD U 3/I0pOBbE. broxumuueckne acekThl paliOHaIbHOTO MUTAHUS

JlaGopaTopHble 3aHATHS 2.

JlaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY
OBnazneHnue MeToaMu OIpeieleHHs MoKa3aTeneil yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (JOPMYIMPOBAHUE BHIBOJIOB (TUCHMEHHO) C HCIOIB30BAaHUEM HAYUHBIX
MOHATH, TECOPUI U 3aKOHOB

2. JlaboparopHas pabora «BnusHue abnorndeckux (pakTopoB Ha YeIOBEKa (HU3KHE M BHICOKHE

TEeMIIEPATYPhI)»

W3yuenne MEXaHN3MOB aJanTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam 1
00BSICHEHHUE TOTYYCHHBIX PE3YIbTAaTOB U (POPMYITHPOBAHUE BHIBOAOB (TMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

OK - 02
OK - 04
OK - 07

ITpodeccrnonanbHO-OpHUEHTUPOBAHHOE COACPKAHHE

Paznen 5. buoJsiorust

B ’KU3HH

Tema 5.1.
Bbuorexnosornu B
JKM3HU KAKIOro

OcHoBHOE CoOACPKAHUC

Teopernyeckoe coaepxanue:

buorexnomorus xak HayKa U IIpOU3BOJACTBO. OcHoOBHBIE HaIlrpaBJICHUA COBpCMeHHOI\/JI OHMOTEXHOJIOTHH.

Mertoabl OnorexHosoruu. OObEKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U TeHETHUECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHain3a OMO3KOJIOrHUYEeCKON HH(POPMAIUU U3 PA3TUIHBIX
MCTOYHMKOB (Hay4yHast U yueOHO-Hay4yHas TUTepaTypa, CpeicTBa MacCoBOM MH(OpMAIUH, CETh
WNHutepuer u apyrue)

IIpakTHYeCcKHE 3aHATHSA:

Keiicel Ha aHaTN3 I/IH(l)OpMaI_II/II/I 0 HAYYHBIX JOCTHXXCHUAX B 00J1aCTH T€HETHYECKUX TGXHOJ’IOFI/II\/'I,

OK-01
OK - 02
OK-04
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KJIETOYHOM MHKEHEePUH, MUIEBbIX OMOTEXHOIOIWA. 3aluTa Keiica: npeacTaBlIeHUe pe3yibTaToB
penieHust KecoB (BHICTYIUICHHUE C MPE3CHTAINEH)

Tema 5.2. BMOTEeXHOJIOTHHM M TEXHUYECKHE CHCTEMBI

OcCHOBHOE cO/Iep:KaHue

HpaRTn'{ecmle 3aHATHSA

Pa3Butue OMOTEXHOJIOTHIT C IPUMEHEHUEM TEXHHYECKHX CHCTeM (OMOMHKeHepus, OnonH(popmMaTHka,
OMOHWKA) ¥ X IPUMCHEHUE B )KU3HH YEJIOBEKA, TOWCK M aHAIN3 HHPOPMAITUHU U3 Pa3TUIHBIX
MCTOYHHKOB (Hay4yHasi U y4eOHO-Hay4yHasl JIUTepaTypa, CPeICTBA MacCOBOM HH(OpMAIUH, CETh
WNutepuer u apyrue)

Keticpl Ha aHaM3 HHGOPMAILIUU O PA3BUTUN OMOTEXHOJIOTUHN C MPUMEHEHHEM TEXHHUUECKUX CUCTEM

(o rpynmnam)

3amuTa keiica: [Ipeacrapnenue pe3ynbTaToB penieHus KeiHcoB (BBICTYIUICHHE C MPe3eHTalnel)

OK-01
OK - 02
OK - 04

IIpome:xyTouHas
arrecrauus 1o
AUCUMILINHE

mud. 3auer

Bcero:

32

14




DrEOY BO
rey

(1l

\u
kSt

PrYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE
YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 15

3. MeToauyeckue yKazaHusl 10 NPOBeIeHUIO MPAKTHYECKHUX
3aHATHI/1a00paTOPHBIX PadoT
HpaKTI/I‘IeCKI/Ie 3aHATUSA 3aKIIIOYA0TCA B BBIIIOJIHCHUUN CTYACHTAMH, IO PYKOBOJACTBOM
mpenojaBaTesis, KOMIUIEKCa Y4eOHBIX 3aJaHUN HANpaBJICHHBIX HAa YCBOGHHWE HAYYHO-
TEOPETUYECKUX OCHOB Y4YEOHON JUCUUIUIMHBI, IPUOOPETEHHE IPAKTHUUECKUX HABBIKOB
OBJIAJICHUS] METOJaMH TMPAKTUYECKOH paboThl C NPUMEHEHHUEM COBPEMEHHBIX CpPEICTB
KOMIIBIOTEPHOH TpaduKH, MyJIbTUMEANA, KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA.
[TpakTryeckue 3aHATHs CIOCOOCTBYIOT OoJiee TITyOOKOMY MOHUMAHHIO TEOPETHUYECKOTO

MaTtepuaia ydeOHOro Kypca,

a TaKXke pa3BUTUIO, (OPMHUPOBAHHIO U CTAHOBJIICHUIO

pPa3IMYHBIX YPOBHEW COCTaBISIOUIMX NPO(ECCHOHATBHOW KOMIETEHTHOCTH CTYACHTOB.
Hapsimy ¢ ¢opmupoBanneM yMeHUH W HaBBIKOB B MPOIECCE NPAKTHYSCKHUX 3aHATUH
00001IaI0TCS, CUCTEMATH3UPYIOTCS, YIIYOJSIOTCS M KOHKPETH3UPYIOTCS TEOpEeTUUYECKUE
3HAHUS, BBIPAOATHIBACTCS CIIOCOOHOCTH W TOTOBHOCTH HCIIOJIB30BATh 3TH HABBIKA Ha
MIPAKTHUKE, Pa3BUBAOTCS UHTEIUIEKTYaJIbHbIE YMEHHUS.

[IpakTuueckue 3aHsATHS IPOBOJATCS B (pOPME CEMUHAPOB U MPAKTUUECKUX PAOOT.

3.1. TemaTuka u coep:KaHue NPAKTHYECKUX 3aHATHIA/1a00pPaTOPHBIX padoT

Ilpakmuueckoe 3anamue/npakmuueckas paboma 1.

Tema 1.2.CtpyKkTypHO-(YHKIIMOHATIbHAS OPraHU3ALIUSI KIIETOK

Conepxxanne: Bupycuvie u 6OaxkmepuaivHvle 3a0oneéanus. QObOwue npUHYUNLL
UCNoIb3068aHUsL  TeKapcmeeHHbiX eewecms. (OcobenHOocmU NPUMEHeHUs AHMUOUOMUKOS.

Ilpeocmasnenue ycmuvix coobwjenuil ¢ npeszeHmayuell, HOO20MOGIEHHbLIX NO HNEePEyHIO
UCMOYHUKOB, PEKOMEHO0B8AHHBIX Npenooasamesnem

Ilpakmuueckoe 3anamue/npakmuueckasn paboma 2.

Tema 1.3. CTpykTypHO-GYHKIHOHATIBHBIE (PAKTOPHI HACIEACTBEHHOCTH

Conepxanue: Pewenue 3adau Ha onpeodeneHnue nocie008amenbHOCmMu HyK1eomuoos,
AMUHOKUCTIOM 8 HOpMeE U 6 CIyude U3MeHeHUs: nociedosamenvHocmu Hykieomuoos JJTHK

Ilpakmuueckoe 3auamue/npakmuueckas paooma 3.
Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUS

Conepxanue:

Pewenue 3a0au na onpedeﬂeHue 6EPOAMHOCMU  B03HUKHOBEHUA

HACeOCMBEHHbIX NPUSHAKO8 NpU  MOHO-, OU-, HOAUSUOPUOHOM U  AHATUSUPYIOUEM
CKpewueanuu, cCocmasieHue 2eHOMUNUYecKUx cxem CKpeuwusanus

Ilpakmuueckoe 3anamue/npaxmuueckas paooma 4.
Tema 2.5. CuenieHHOE HacIeA0BaHUE TPU3HAKOB

Conepxanue:

Pewenue 3a0au na onpedeﬂeHue 6EPOAMHOCMU  B03HUKHOBEHUA

HACNeOCMBEeHHbIX NPU3HAKO6 npu CYEeNn1€HHOM HaCJZQOOGClHuu, cocmaeierHue ceHomunu4ecKux
CXem CKkpeujueanus

IIpakmuueckoe 3anamue/npaxmuueckas paboma d.
Tema 2.6. 3aKOHOMEPHOCTH U3MEHUYUBOCTH
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Conepxanue: Pewenue 3a0au Ha onpeodeieHue muna Mymayuu npu nepeoaye
HACNe0CMBEHHbIX NPUSHAKOS8, COCMABIeHUe 2eHOMUNUYECKUX CXeM CKPeujuBanusl

Ilpakmuueckoe 3anamue/npakmuueckas paooma 6.

Tewma 4.2. Iomynsimusi, cCOO0IIECTBA, IKOCHCTEMBI

Conepxanue: Tpoguueckue yenu u cemu. OcHOBHble nOKA3amenu 3KOCUCHEMBL.
Buomacca u npodykyus. Dxonoeuveckue nupamuosl yucen, ouomaccel u snepeuu. Ilpasuno
nUpamuobl SHepeUl.

Pewenue NPAKMUKO-OPUEHMUPOBAHRHbBIX pACUENTIHbLX 3a0anuil no nepeHocy eeujecmea u
9Hepeuu 8 IKOCUCMeMax ¢ COCmagieHue mpoguueckux yeneu u nupamud oOuomaccvl u
9Hepauu

Ilpakmuueckoe 3anamue/npakmuueckas paooma 1.
Tema 4.4. BausiHue aHTPONIOTeHHBIX (haKTOPOB Ha Ouochepy
Conepxanue: Ilpakmuueckoe 3auamue « Omxoovl npouzso0Ccmea

Ilpakmuueckoe 3anamue/npaxmuueckas paooma 8.

Tema 5.1. BUOTEXHOJIOTHUH B KU3HU KaXKIOTO

Copepxanue: Keticol Ha ananus ungopmayuu 0 HAYUHLIX OOCIMUICEHUAX 8 00Iacmu
2EHEMUYECKUX MEXHON02UU, KIeMOYHOU UHICEHepUU, NUuesblx Ouomexuonocui. 3awuma
Kelica: npedcmasierue pe3yibmamos peueHus Kelcos (8blcmynieHue ¢ npe3enmayueti)

Ilpakmuueckoe 3anamue/npakmuueckas paooma 9.

Tema 5.2. BUOTEXHOJIOTUU U TEXHUYECKUE CUCTEMBI

Copepxanue: Pazeumue Ouomexmono2ui ¢ npumMeHenuem mexXHUYecKUx Ccucmem
(buoundicenepus, bUOUHGOpMAmMuKa, OUOHUKA) U UX NPUMEHEHUEe 8 HCUSHU YelloBeKd, NOUCK U
aHanu3 uHgopmayuy U3 pasiuyHbIX UCMOYHUKOG (HAYYHAS U YYeOHO-HAYYHAs Jumepamypa,
cpedcmea maccosoll ungopmayuu, cemov Unmepnem u opyeue)

Keticot na ananuz ungopmayuu o pazeumuu Ouomexumonro2uii ¢ npuUMeHeHuem
MmexHu4eckux cucmem (no epynnam)

IIpakmuueckoe 3anamue/nadopamopnan pavoma 1.

Tema 1.2.CTpykTypHO-(YHKIIMOHATIEHAS OPTaHU3AIHS KIETOK

Conepxanwue: [Ipuobpemenue onvima npumeHeHUs MEXHUKYU MUKPOCKONUPOBAHUSL NPU
BbINOIHEHUU 1AOOPAMOPHBIX pabOm.

Jlabopamopnas paboma «CmpoeHue kiemku (pacmenusi, JHCUBOMHble, 2pubvl) U
Klemounbvle GKII0UeHUs (KPAXMal, KapomuHouowl, Xi10poniacmyl, XpOMONIACbl)»

Iloozomoeka muxponpenapamos, HabI00eHue ¢ NOMOWbI0 MUKPOCKONA, BblaslleHue
Pa3nudull mextcoy usyuaemvimu 00vekmamu, Qopmyiuposanue bl80008

Ilpakmuueckoe 3anamue/ nabopamopnan paboma 2.

Tema 4.5. BausiHue conuanbHO-3KOJIOTHYECKUX (DaKTOPOB HA 370POBHE UEIOBEKA
Copepxanue: JlabopamopHas paboma Ha 8b100D:

Jlabopamopuas paboma « Ymcmeenuas pabomocnocooHoCnv»

16



PrYTUC

DEJEPAJIBHOE TOCYIOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUMNCKUN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA U1 CEPBUCA»
Aucm 17

Ognaodenue memooamu onpedeieHusi nokazamenel YMCmMEeHHoU pabomocnocooHocmi,
00bsICHEHUe NOJIYYEHHLIX Pe3Vabmamos U @GopMyIuposarue 6vl80008 (NUCbMEHHO) C
UCNONb308AHUEM HAYYHBIX NOHSAMULL, MeOPUll U 3aKOHO8
Jlabopamopnas paboma «Bausanue abuomuyeckux ¢hpaxmopos Ha uenogexa (HusKue u
8bICOKUE MeMNePamypul)»

H3yuenue mexanuzmos adanmayuu Op2aHU3MA Yeno8eka K HUSKUM U 6blCOKUM
memnepamypam u OObSACHEHUE NOLYYEHHLIX Pe3YIbmamos U GopmMyIuposanue 6vl80008
(NMUCbMEHHO) € UCNONb30BAHUEM HAYYUHBIX NOHAMULL, MeOPUll U 3aKOHO8

4. ®oH OLEHOYHBIX CPEICTB TUCIHIIHHBI

4.1 Koutpoar wu

JUCHUILINHBI

OLlCHKA

pe3yJIbTaTOB
PACKPBIBAOTCA HYEPC3 MUCHUILNIMHAPHBIC PE3YJIbTAThI,

OCBOCHHS  00ImIe00pazoBaTebHON

HaIIpaBJICHHBIC Ha

dopmupoBaHre OOMMX KOMIIETCHIMHA IO pasfesaM M TeMaM COJEpXKaHHi Y4eOHOro

MaTepuaia.
Oomas Paszngen/Tema Tun oueHOYHbIX MEPONIPUATHIA —
KOMIIeTeHIHS
Pa3nen 1. Knerka — KonTponbhas pabota «MoneKysipHbIi ypOBEeHb
CTPYKTYPHO- OpraHHu3aI1H )KUBOT0»
(pynkuuonaiabHas
eIMHMIIA }KUBOT'0
OK 02 buonorus xak Hayka. 3anoyiHeHHEe TaOIHUIIbI C OTTUCAHUEM METO/I0B
OO01mas xapakTepucTuKa | MEKPOCKOMUPOBAHUS C UX JOCTOMHCTBAMHU U
KUZHU HEeJ0CTaTKaMH.
3anonHeHue Tabnuibl «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTHUN
3anosHeHNe CPaBHUTENBHON TaOIUIBI CXO/ICTBA U
pa3anyuuii )KUBOTO U HE KUBOTO
OK 01 CtpykTypHO- OueHuBaemasi JUCKyCCHs IO BOIPOCaM JIEKIIUU
OK 02 (GyHKIIMOHATIbHAS Pa3paboTka MeHTanbHON KapThl MO
OK 04 OpraHM3alys KIETOK KJIacCHU(UKAIIUU KIETOK U UX CTPOSHUIO Ha MPO- U
AYKapUOTUUYECKUX U M0 [[APCTBAM B MUHU TpymHnax
BrimonHenue u 3amuTa 1abopaTopHBIX padoT:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI)
U KJIETOYHbIE BKIIFOUEHUS (Kpaxmall, KapOTUHOM/IbI,
XJIOPOTUIACTBI, XPOMOILIACTHI )>»
[TpakTiueckoe 3anstue. [IpeacraBnenne ycTHBIX
COOOIIEHUH C Mpe3eHTaluel, TOrOTOBIEHHBIX 10
MEPEYHIO UCTOYHUKOB, PEKOMEHI0BaHHBIX
IpenoaaBaTenemM
OK 01 CrpyKkTypHO- @pOHTAIBHBIN ONPOC
OK 02 (GyHKINOHATBHBIE Pazpabotka rioccapus
dakTopbl Pemenne 3anay Ha onpeneneHue
HaCJIEICTBEHHOCTHU MIOCJIE0BATENBHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT

B HOpME 1 B CJIy4a€ U3MCHCHUA
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IIOCJIEI0BATEIbHOCTH HyKieoTn10B JTHK

OK 02

OOMEH BEIECTB U
MIpEeBpaICHUE SHEPTUU B
KJIETKE

@poHTaTBHBIN OIIPOC
3anoaHeHNe CPAaBHUTEIBHOMN Ta0IHUIIBI
XapaKTepUCTUK THUIIOB 0OMEHa BEIIECTB

OK 02
OK 04

JKU3HEeHHEBIN UK
KJIeTku. Muto3. Meiio3

OO6cyxaeHure 1Mo BOmpocaM JICKIIUH
Pa3zpaboTka neHTHI BpeMEHH KU3HEHHOTO ITHKJIA

Pa3nea 2. Ctpoenue u
(GyHKuuM opranusma

KontponsHas padora “Ctpoenne u pyHKIHH
opranusma’’

OK 02
OK 04

CtpoeHue opranusma

OnenuBaemas IUCKycCHUs

PazpaboTka MeHTabHON KapThl TKAHEH, OPraHOB
U CUCTEM OpraHOB OPraHU3MOB (PacTeHHUS,
JKUBOTHBIE, YEJIOBEK) C KPaTKOM XapaKTepUCTUKOM

ux QpyHKUIUN

OK 02

DopMBI Pa3MHOKEHUS
OpPraHHU3MOB

@pPOHTAIBHBIN OIIPOC

3arnonHeHne TaOIMLIbI ¢ KPaTKOM
XapaKTEPUCTUKON U IpuMepaMu Gopm
Pa3MHOKEHUSI OPTraHU3MOB

OK 02
OK 04

OHnToOreHes pacreHui,
JKHUBOTHBIX U YCJIOBCKA

Pazpa0oTka JIeHThl BpeMEHU C XapaKTEePUCTUKON
ATANOB OHTOI€HE3a OTACIBHON IPYIIION )KUBOTHBIX
Y 4€JI0BEKA 10 MUKPOTpyIIaM

Tect/onpoc

CocraBieHne XKU3HEHHBIX [IUKJIOB PACTEHUH 110
otnenaMm (MOXOBUAHbBIE, XBOIIEBHU/IHbIE,
MaIIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HacJIeJOBaHHS

Pazpabotka rioccapus

@pOHTAIBHBIN ONPOC

TecT mo Bompocam JieKuu

Pemenue 3ana4 Ha onpeesIeHue BEPOSATHOCTH
BO3HMKHOBEHHsI HACIIECTBEHHBIX IIPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U aHATTU3UPYIOLEM
CKpEILIUBAaHUH, COCTABICHUE T€HOTUIIMYECKUX
CXEM CKpCIIUBAHUSA

OK 01
OK 02

CrerieHHoe
HacJe0BaHUE MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeeneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJIEACTBEHHBIX IPU3HAKOB IIPU
CICIUICHHOM HacCJIeJOBAHWH, COCTABJICHHE
TEHOTUIIMYECKUX CXEM CKPELIUBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
U3MECHYUBOCTHU

Tecr.

PeH_IeHI/Ie 3a1a4 Ha onpe,ueﬂeHHe THUIIA MYTaI_[I/II/I
MIPH TIepeiaue HACJIeICTBEHHBIX TPU3HAKOB,
COCTABJICHUC I'CHOTUIINYCCKUX CXEM CerH_[I/IBaHI/IH
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Pa3nen 3. Teopusi KonTponbras pabota “TeopeTndeckue acreKThl
3BOJIIOIHMHU HBOJIFOLIMM KU3HH Ha 3emie’”

OK 02 Uctopus 3BosmroIMOHHOTO | DpOHTAIBHBIN OMPOC
OK 04 yuenust. Mukpossoironus |Pa3paboTka riaoccapusi TepMHUHOB

Pa3paboTka neHTHI BpeMEeHH pa3BUTHUS
ABOJIIOLIMOHHOTO yYEHUS

OK 02 Makpo3Botonusi. OueHuBaemas IUCKYCCHsl: UCIIOJIb30BaHUE

OK 04 Bo3nukHOBeHUE U apryMeHTOB, OMOJIOrMYECKON TEPMUHOJIOTUN U
2

pa3BUTHE KU3HU HA 3eMJI€ |CUMBOJIMKH ISl IOKa3aTeJIbCTBA POACTBA

OpPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII

Pa3paboTrka neHTHI BpeMEHH BOSHHKHOBEHHUS U

Pa3BUTHS KU3HU Ha 3emiie

OK 02 [Ipoucxoxaenue yenoBeka | OpoHTATBHBIN OMPOC
OK 04 — aHTPOIIOreHE3 PazpaboTka 1eHThI BpeMEHHU TPOUCX 0K ICHHUS
YenoBeKa

Pasznen 4. Dxojorus

OK 01 Oxonorudeckue Gaktopsl |Tect mo skonoruueckum (hakropam u cperam

OK 02 U Cpebl )KU3HU JKU3HU OPraHU3MOB

OK 07

OK 01 [Momynsius, coobmectsa, |CocTaBieHUE CXeM KPYyroBOPOTa BEIIECTB,

OK 02 HKOCUCTEMBbI MCIIOJIb3YSl MaTepUallbl JIEKIIUH

OK 07 Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX

3aJIaHHM 110 IEPEHOCY BEUIECTBA U DHEPTUU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX Lierneil u
UpaMuJT OMOMacChl U SGHEPTUU

OK 01 buocdepa - rmobansHas  |OueHuBaemasi JUCKYCCHUS

OK 02 aKoJlorudeckas cucrema | Tect

OK 07

OK 01 Bnusanaue antponorenssix |Tect

OK 02 ¢dakropoB Ha Ouochepy  |IIpakruueckas padora “OTX0/bI IPOU3BOJCTBA”
OK 04

OK 07

OK 02 Biusanawne conmannpHO- OuenuBaemasi TUCKyCCHUs

OK 04 9KOJIOTHUECKUX (hakTopoB |BrimoiHeHue nabopaTopHOit paboTh Ha BBIOOP:
OK 07 Ha 37I0pOBbE YEJIOBEKA "YMcTBeHHas paboTOCIOCOOHOCTH",

"Bnusinue abuotuyeckux (pakTOpOB Ha YelloBeKa
(HM3KHE U BBICOKHE TeMIepaTypsl)"

Pasznen S. buosiorus B 3amura Keica: IpeiCcTaBIeHUe pe3yIbTaTOB

JKM3HHU pelIeHus: KeMcoB (BBICTYIUICHHE C MPE3CHTAIUEH )
OK 01 buorexnonoruu B )xu3Hu | BeimonHeHue kelica Ha aHaau3 HHPOpPMaIUU O
OK 02 KaXKJI0r0 HAYYHBIX JOCTIKEHHSX B 00JIACTH T€HETHYECKUX
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OK 04 TEXHOJIOTHH, KJIETOYHON MH)KEHEPUH, TUIIEBBIX
OMOTEXHOJIOTHH (110 TpyIIaM), MpeICTaBIeHNE
pE3yIbTAaTOB PELICHUs KEHCOB

OK 01 buotexHonoruu u BrimontHeHue kelica Ha aHAU3 HH(OpPMAIUHU O

OK 02 TEXHUYECKUE CUCTEMBI pa3BUTHS OMOTEXHOJIOIMH ¢ IPUMEHEHUEM

OK 04 TEXHUYECKUX CUCTEM (TI0 TPYIIIaMm),
MIPE/ICTABJIICHUE PE3YJIbTATOB PEIICHUS KEHCOB

4.2. KoHTPOJIbHO-U3MepHUTeIbHbIe MaTePHAJIbl BKJIIOYAKOT:

OneHouyHble MEPONPUSITHS TEKYILIETO KOHTPOJIS (THUIIBI):

3ananusi, HAaNpaBJIeHHbIE HA CHCTEMATH3AIMIO U 000011IeHNe TeOPeTHuYeCKOoM

uHopmanum:

3aI0JHEHHE Ta0JIHUIL
pa3paboTKa JICHThI BpeMEHHU
pa3paboTka rioccapus
pa3paboTKa MEHTAJILHOUN KapThI

3agaHus, HAaNpaBJeHHbIe HA (OPMUPOBAHME HJIU MPOBEPKY 3HAHUIA:
TECT

OIICHUBaeMasl JTUCKYCCHS

(bpoHTaNBHBIHN OMpoC

o0CyXIeHHE 1O BOIIPOCaM JISKIINH (BCTpeUYaeTcsl y HaC TONBKO 1 pas)
YCTHBIE COOOIIEHHUS C Mpe3eHTaIlle

3ananus, HanpaBJeHHbIe HA (OPMUPOBaHMeE MPAKTHYECKHX YMEHHUI U HABBIKOB
nmabopaTopHas pabota

peleHue 3aaay

IMPAKTUKO-OPUCHTHUPOBAHHLIC PACUCTHEBIC 3a/IaHUA

Kelic Ha aHau3 HHPOPMaLUU

y4e0HO-HCCIIeI0BATENIbCKUM TPOEKT

2.1. OneHOYHbIE CPEACTBA TEKYLIEr0 KOHTPOJISI M0 AucHuIinae «buosorus»

Tekymuii KOHTPOJIb PE3yJAbTATOB OOYUYECHHS] MOXKHO OCYIIECTBIISITH Pa3TUIHBIMU

METOAAaMH U C IMOMOLIBIO PA3IIMYHBIX OLICHOYHBIX cpeAcTB. Ilo nucnumube «buonorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJISI MPUMEHSIOTCS 3a/1aHUs B TECTOBOM (hopme; TaOIuIlbl;
BU3YyaJIM3allUsl TEOPETUYECKOr0 MaTepuana B (hopMaTe JIEHThl BPEMEHH U MEHTAJIbHBIX KapT;
penieHne KecoB U Apyrue OLleHOYHble MaTepuaibl. Huke nmpuBeaemM npumMepsl HEKOTOPBIX
U3 HUX.

2.1.1. 3aganus, HanpaBJeHHbIe HA CUCTEMATH3AIUI0 U 00001IeHne

TeopeTH4YecKoil HHpopMannu

1. 3amojgHeHHe TA0JIHIILI

Ha3Banue TemMbl buonorusa kak Hayka
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OnuceiBaTh MCTOJbI UCCIICAOBAHHUA HA MOJICKYJIAPHOM U

Pe3yabTaTr 00yyeHus mo reme
KJIETOYHOM YPOBHE

O01mme KOMIeTeH NI OK 02

®opMy.THPOBKA 3aJaHM: 3aTI0JHUTE TaOnuIy “Bkiaja yuyeHbIX B pa3BUTHE OUOIOTHH,
yKa3aB Y4€HOI'0, BpEMEHHOU NepuoJi paboThl HaJl OTKPBITUEM U JIaliTe KPaTKYIO
XapaKTePUCTHKY OTKPBITHS, UCIIOIB3Ysl MaTepHall JIEKUUH, yueOHNKA, HHbIE HCTOYHUKH
nHpopMaIuu.

Tabnuna — Bkiiag y4eHbIX B pa3BUTHE OHOJIOTHU

YueHblit Bpemennoii nepuoj Kpatkas xapakrepucTtuka paboThl y4€HOTO

Kputepuu onieHUBaHUs 3a1aHUS:

“5” - TaOnMIIa BEIITOJIHEHA B IIOJIHOM 00beMe

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

“3” - B X0/1€ 3aMOJTHEHUS TaOIUIBI MaTepHall OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
3HAYUTEILHBIE HETOYHOCTH, HEJOYCTHI

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

2. Pa3paborTka JieHTbI BpeMeHHU

HasBaHnue TeMbl OHTOreHe3 KUBOTHBIX 1 YeJIOBEKa

Pe3y.111>TaT oﬁyqe}mﬂ o TeMe OnuceBaTh CTaarMn OHTOI'CHE3a JKUBOTHBIX U YCJIOBEKA

O01mue KOMIeTeHIUH OK 02, OK 04

®opMyJIMPOBKA 3aJaHUsI: CO3/1ANTE JICHTY BPEMEHH, OTPa)KAOIYIO 3TaIlbl
OHTOT€HE3a OT/AEIbHON IPYMIIbl )KUBOTHBIX WM YEJIOBEKa C KPATKON XapaKTePUCTUKOM.
Ha3zBanus craauii JOJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTHUECKOM MOPS/IKE, OCHAIIEHBI
KpaTKUM OMMCAHUEM OCHOBHBIX U3MEHEHUH, MPUIIOKEHbl PUCYHKHU. 3aJJaHUE BBIIIOJIHIETCS B
MaulbIX Tpynnax (3-4 denoBeka)

3. Pa3paboTka MEHTAJILHON KAPThI

Ha3Banue Tembl Crpoenue opranusma

OnuceIBaTh CTPOCHHUE U B3aMMOCBSI3b YacTei

PesynbTaT 00yueHus mo teme
MHOT'OKJIETOYHOI'O0 OpraHu3Ma

O0nrue KoMneTeHI NN OK 02, OK 04

21




PrYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE

YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

«POCCUVICKUV TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA "1 CEPBVICA»

CMK
PIYTUC

Aucm 22

@®opmMy/IMpPOBKa 3aJaHMA: COCTABbTE MEHTAJbHbIC KapThl IO KiIaccU(UKALUH
TKaHEH, OPraHoB M CHUCTEM OpraHoB. B kapTe oTpasute OCOOCHHOCTH CTPOEHUS, (QyHKIUN
00beKTOB. Bbl MokeTe 00beAUHATh OOBEKTHI 10 BBIMNOIHAEMOW (YHKLUMHU WIH 10 CUCTEME

OpraHoB.

[Ipy BBINOMHEHUH CTYIEHTHI PACIPENESIOTCA Ha Majble rpyIIbl (1o 2-3 yenoBeka).

3amanne  SABIISIETCSA

npo¢eCCHOHATBLHO-OPHEHTUPOBAHHBIM.

CryneHrsl,

oOyuJaromuecs

po¢eCCUm/CrennaIbHOCTH CBSA3aHHOM ¢ 00bekTOM M3yueHus ‘“‘Pactenus™ pa3pabarbiBarOT
MEHTQJIbHYIO0 KapTy MO CTPOEHUIO OpPraHu3Ma pacTeHHH (rpyHmbl MOXHO pa3aeiauTb IO
OTJIeNIaM PACTEHU: MOXOBHJHBIC, IUIAYHOBHJHBIC, XBOIIEBUIHBIC, MANOPOTHUKOBUIHEIE,
roJIOCEMEHHBIC, TIOKphIToceMeHHbIe). CTyneHThI, oOyuaromuecs: mpodeccun/CnennarbHOCTH
CBSI3aHHOM ¢ 00beKkToM u3ydeHus ‘JKuBOTHbIE” pa3pabaThIBAlOT MEHTAIbHYIO KapTy IO
CTPOCHHIO OpraHu3Ma >HUBOTHBIX (TPYHIbl MOXHO pa3[eNuTh [0 TUIAM U KJaccam
KUBOTHBIX. THIIBI: KAIIEYHOMOJIOCTHBIE, IIJIOCKHE YEePBU, KPYIJIblEe YePBU, KOJIbYATHIC YEPBH,
MOJLTIOCKH, ulieHuCToHorue. Kiacchl: XpsiiieBble pbIOBI, JiomacTenepsie polObl, ampuoduu,

MMPECMBIKAIOIINECH,

TITHIIEI,

MJICKOITUTAIOIIINE).

CryneHTsi,

oOyyJaromuecs

npodeccuun/crenuanbHOCTH CBA3aHHOM ¢ 00beKTOM u3yuyeHHs “UenoBek” pa3paldaThIBarOT
MEHTAJIBHYIO KapTy 110 CTPOCHUIO OpraHu3Ma YEI0BEKa.
HpI/I pa3pa60TI<e PEKOMEHAYCM HCIIOJIb30BATh HUHCTPYMCHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WJIY APYTOr0 MHCTPYMEHTA JUIS CO3[JaHNsI MEHTAJIBHBIX KapT.
IIpuMep yacTH MEHTAIILHON KapThI:

CepaAEeYHO-COCYAMCTaA CUCTEMA

Ny esom,

H{eAyAOYHO-KMILUEYHBIA TPAKT

Kpurepun onieHuBaHNsI MEHTAIBHON KAPTHI:
«5» - 8-9 6an10B; «4» - 7 6a/10B; «3» - 5 6aJL10B

KEMLLIEYHNK

ABEHAOUATMNEPCTHAA KMILKA

3 6asa 2 bay1a 1 6an1n
Coaepxanue Nudopmanus Nudopmanus WNudopmanus
IIpeJICTaBJICHA B IpeCTaBIeHa, HO IpeCTaBIeHA
MIOJTHOM 00beMe UMEIOTCS. HETOYHOCTH | YaCTUYHO
I'padmyeckoe MHorocrynenuaras MHorocrynenuaras [Ipocroit «mmaydox»
odopmieHHe KapThI | KapTa ¢ J00aBICHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnonp3oBanue
pa3HBIX IBETOB HA
ONPEAEIEHHBIX
BETBSX.

Jlekcuko-

Kapra He conepxut

Kapra He conepxur

Kapra cogepxut Tak
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rpaMMaTH4ecKoe | OMIMOOK U ONEYaTOK | TPYOBIX MHOTO TPyOBIX
O(l)OpM.]IeHI/Ie rpaMMaTH4Y€CKUX rpaMMaTH4Y€CKUX

OIINOOK MiIH
OIIeYaTOK, KOTOPHIE
OBl OTBIIEKAIU
BHHUMaHHE YUTATES
OT COJICP KAHUS

OIIMOOK U OICYATOK,
4TO €€ COJICpKAHKE
TPYIHO
BOCIPUHHUMACTCS

4. Pa3zpaboTtka rioccapus

Ha3Banue TeMbI

OCHOBHBIE TTOHSATHSA T'€HETUKH

Pe3yabTaT 00y4eHus nmo reme

OnuceiBaTh 3aKOHOMCPHOCTHU HACICACTBCHHOCTH U
HU3MCHYNBOCTH

O01me KOMIeTeH NI

OK 02

®opMyJIMPOBKA 3aJaHUsI: COCTABbTE INIOCCAPUI C ONIPENEICHUAMH 110 TeMe ~OCHOBHbIE
MOHSATHSI TEHETHKA”, UCII0JIb3Yysl MaTepUaIbl JIEKIUH, ydeOHUKHU, CIIOBApH.

IIpuMepHBIi NepeYeHb TEPMUHOB:
AnbpTepHAaTUBHBIEC TPU3HAKU

AJenbpHbIE TEHBI
HeamnenrsHble TeHbI

JIOMUHaAHTHBIN NTPU3HAK

PeneccuBHBIN pU3HAK

['oMO3UTOTHBIN Opranu3M
I'eTepo3UroTHBIN OpraHusM

T'eroTun
denorun

JlurubpuHOE CKpeInBaHue

Ywucras mTUHUS
I'ubpun
HacnencTBeHHOCTH
N3MeHunBOCTD
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2.1.2. 3ananus, HanpaBJIeHHbIe HAa (JOPMHUPOBaHHE WM NIPOBEPKY 3HAHUMH

1. DpoHTAJBHBINH 0NIPOC

HazBanue Tembl HcTopus 3BOIOLMOHHOTO YUEHUs

XapaKTepI/ISOBaTb MMPEAIOCHUIKA U IBUXKYIIHUEC CHIIBI

Pe3yabTaT 00y4yeHus o Teme
BO3HUKHOBCHU MHOFOO6pa3I/I$[ BUJIO0B

O01ue KoMIeTeHIUH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KaxoBbl cuiibHbIE 1 ca0ble CTOPOHBI CUCTEMBbI oprannyeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeunciure npeanOCHIIKY BOSHUKHOBEHUS 1TapBUHU3MA
Hepe‘-II/ICJII/ITe OCHOBHBIEC TTOJIOKESHUSI CHHTETUUECKOM TCOPHH SBOJIOLUA

el A

Kpurepnn onenuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKHi WK ¢ rpyObIMH OIIMOKaMH

«2» - OTBET HEBEPHBIN WIIK OTCYTCTBYET

2. IToaroroBKa yCTHBIX COOOIIEHUI ¢ Mpe3eHTanueii

Ha3Banue teMbI I'eneTuka ueoBeka

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBEHHOCTH 1
U3MCHYHNBOCTH
OHpC,Z[CJ'IHTB BO3MOXHO€ BOBHMKHOBCHUC
HACJICACTBCHHBIX IIPHU3HAKOB

PesyabTaT 00yuenus mo teme

O01mue KOMIeTeHIUH OK 01, OK 02

®opMyIHPOBKA 3aJaHUS: TIOATOTOBBTE YCTHOE COOOIICHHUE U MPE3EHTALUIO 00 OHOM
HaCJIe/ICTBEHHOM 3a00yieBaHuH U3 repeyns. PaboTa BeImonHseTCs B apax. B cTpykrype
COOOIIEHHUS U PEe3EeHTAUN HEOOXOAUMO OTPA3UTh:
1. Ha3Banue 3aboneBaHust
2. Tunwusanus 3a001€BaHUsS
a. A)reHoMHoe / TeHHOE / IOJUT€HHOE / XPOMOCOMHOE
b. B) ayrocoMHO-OMHHAHTHOE / @yTOCOMHO-PEIIECCUBHOE / CIICTUIEHHOE C
MOJIOM
3. CymHocTh MyTanuu (Ha KIETOYHOM YPOBHE)
4. Kinuaudeckue mposBICHUS 3a00JI€BaHM
5. Yacrora BcTpeyaeMoCTH
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6. JlmarHoctuka
HcTounuku nHbOpMaIiy.

~

IIpumepHbIi epevYeHb HACIEICTBEHHBIX 3200J1eBAHNI YeJI0BeKa
CungpoM DHrenbMaHa
MykoBuCHHA03
Cungpom ITupcona
Cungpowm JlayHa,

Cunpapom Knaitndensrepa,
Cungpom llepemeBckoro-
Tepnepa,

7. Cunapom DaBapjca,

8. CHHIPOM «KOIIAYbero KPUKa»
9. CepnoBUIHOKIIETOUHASI AHEMHUS
10. Heitpoubdbpomaro3

11. JTanbTOHU3M

12. 'emounus

13. ®eHnnkeToHypHs

ocouakrwnE
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®ENEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30BATE/TbHOE CMK
_ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 26
Yek-JIMCT AJI51 OL[EHKH NMpe3eHTalnu
OLeHUTE MPE3CHTALMIO TI0 CISAYIOIINM KPUTEPHSIM:
DNEeMEHTHI CONEPIKAHUS Hammuue | OtcyrcTBHe
1. TuTynbHBIN ClTaiin
11 HasBanue 3a00eBanus
1.2 | Ceenenus 06 aBTOopax
2. JlaHa rojHas TUnU3aIus 3a00J1eBaHUs
3. ITokazaHa CynIHOCTh MyTallUU
4. OnrcaHbl KIIMHAYECKHUE MTPOSBICHUS
3a00JIeBaHUS
5. Yka3aHa 4acTOTa BCTPEYAEMOCTh
6. Omnmcana quarHocTUKa
7. Yka3aHbl HCTOYHUKU HHYOPMAIIIH
8. Co0butr0/1IeHue eIMHOr0 CTUJISI IPE3EHTAlluU
Q. Marepuan ObUT HHTEpECeH
10 Marepuan ObLI 1TOJIe3eH
IIIkaja nepeBoja 0a/1710B B 0TMETKY
12-11 GamnoB - «5»
10 - 8 6am10B - «4»
7-6 0aIIOB -«3»
Memnee 6 6aI0B WM OTCYTCTBUE PAOOTHI - «2»
JlonoIHUTeIbHBIE CBeJIeHH s /IJIS PenoiaBaTeJisl.
B mensx n3bexaHue MOBTOPEHUS TEM MPE3CHTAIIUH, ITPETIOaBATEIII0 PEKOMECHTYETCS
pactpeaenuTh KOHKPETHBIE TEMbI CPEH TPYII YJalluXxcs.
3. OueHnBaemMasi JUCKYCCHS
Ha3Banue TemMbl Bbuocdepa - rnmobanbpHast SKOJIOTHIECKasi CHCTEMA
OnuceiBaTh CBA3H MEXKIY OPraHU3MOM U CPENIoil ero
Pe3yabTaTt 00yueHus mo teme o0uTaHUS
YcTaHaBIMBATh CBA3b MEXKIY CTPYKTypaMu 6nochepsl
O0mue KOMIeTEeHIUU OK 01, OK 02, OK 07
IIpumepHBbI IepeYeHb BONPOCOB K OLICHUBAEMOM IMCKYCCUH
1. T'moGanmpHOe moTtemeHne: Mud M pealbHOCTh? UTO BaM W3BECTHO O JJAHHOM SIBJICHUU?
Kakue (axTsl CymecTBOBaHUS WM OTCYTCTBUS II00ATLHOTO MOTEIUICHUS BaM
HN3BECTHBI?
2. OObBsicHUTE, Kakue (PaKTOPbl OTPAHUYHUBAIOT PACTIPOCTPaHEHUE KU3HH B aTMOcdepe,
mutocdepe, ruapochepe.
3. Kak M0OXHO oxapakTepru30BaTh HCTOPHUECKHUE U3MEHEHUS POJIH YesioBeka B Onochepe?
4. B 4€M cOCTOUT IEHHOCTh OXpaHbl OropazHoobpasusi? UTo NpuBOIUT K COKPAIICHHUIO

OMOJIOTHYECKOTO pa3H006pa31/1;1? HO‘-ICMy JJIg 9EJIOBCUECCTBA Ba’)KHO HE NOIMMYCTHUTDH

o0enHeHus OnopasHoobpazus?

Kpurepun onieHuBanus:
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«5» — AKTHBHOE Yy4acTHE€ B JHMCKyCCUHU. BbICKa3blBaHHE COOTBETCTBYET 3aJaHHON TeMe,
XapakTepU3yeTcss  BBICOKOW  MH(POPMATUBHOCTBIO M OPUTMHAIBHOCTBIO,  APTYMEHTHI
HOJKPEIJIeHbl YOeAUTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTO4uHO aKTUBHOE Y4acTHE B IUCKYycCUH. JloMyCcKaeTcsl HE3HAUYUTEIbHOE OTKIOHEHUE
OT Te€MBbl JUCKYCCHH. BbICKa3bIBaHME HOCUT OTYACTH TPUBHUAJIBHBIM, IOBEPXHOCTHBIN XapakTep.
He Bce apryMeHThI NOAKpENIEHB IPUMEPAMHU.

«3» — IlaccuBHOEe yuyacTMe€ B JAMCKYCCUM. DBpICKa3plBaHME XapaKTEpU3YETCsl HHU3KON
UH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJHOTO MOHWMAHHS TEMbI JMCKYCCHH.
ApryMeHTsl COpMYIUpOBaHbl a0CTPaKkTHO. [IprMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE yuacTue B AMCKyccuU. BbICKka3blBaHHE HE COOTBETCTBYET 3a/laHHOM TeMe,
OTCYTCTBYIOT apIr'yMEHTHI B M0JIb3Yy KaKOH-T1M00 TOUKU 3pEHHUS.

JlonoJIHUTeIbHBIE CBeJleHH s /IJISl IPenoiaBaTeJis.

Juckyccuio MoJiepupyeT mpernojiaBaresib. B Hauane 1MCKyccHu OH 3aJaeT CIyIIaTeNsM
HECKOJIBKO KIJIFOUEBBIX OCTPBIX BOIPOCOB, MOOYXK/asi UX BCTYNHUTH B oOcyxaenue. [lanee
MOCTETIEHHO B X0JI¢ JUCKYCCUU 00CYKIAIOTCS BCE MOCTABICHHBIE BOIIPOCHI, YIaCTHUKU
BBICKA3bIBAIOT CBOE€ MHEHHUE.

4. O0cy:x1eHue M0 BONPOCaM JIEKIMHU

Ha3zBanue Tembl JKusHeHHBIA UK KiIeTKU. MuTto3. Meiio3
Pe3yabTaT 00y4yeHus no reme XapakTepru30BaTh JKU3HCHHBIN [IUKJI KJIETKH
O0mue KoMIeTeHIUU OK 02, OK 04

IIpumepHBIi epeYeHb BONPOCOB IS 00CYKICHUS
Kakue n3meHeHus B KJI€TKE MPEIIIECTBYIOT ACIICHUIO?
Oxapakrtepu3yiite (ha3bl MUTO3a U KPATKO PACCKAXKUTE, KaK MPOUCXOAUT ATOT MPOIIeCC.
B yewm 3akmrodgaeTcs OMOIOTMYSCKOE 3HAUCHUE MUTO03a?
Yem Meli03 OTIIMYaeTcsa OT MUTO3a?
B yewm 3akimrodaeTcs OMoIornyecKkoe 3HaueHue Meiiosa?

arONE

5. Tect

Ha3Banue Tembl BianmMmopeiicTBiie TEHOB

OnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTU U
U3MCHYNBOCTH
Pe3y.m>TaT Oﬁy‘IeHI/Iﬂ Imo TeMe OHpCIICHHTL BCPOATHOCTH BOBHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIPU Pa3JIMYHBIX
B3aHMOJCHCTBUIX I'€HOB

OO0mue KoMNeTeHIU U OK 01, OK 02

IIpumep TecToBOrO 3a1aHUA
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1. K BSaHMOﬂeﬁCTBHHM AJIJICJIBHBIX I'€HOB HEC OTHOCHT:

1) smmcTas, momMMepuro, MOIUGUITUPYIOIIee TEHCTBUE TEHOB

2) KoonepaIu, MHOKECTBEHHBIN aJljIeIn3M

3) cBEpXIOMUHHPOBAHUE, KOMILIEMEHTAPHOCTh

4) KOZIOMHUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHNE

[IposiBneHue y TreTepo3uror NpPHU3HAKOB, JETEPMUHUPYEMBIX JABYMS aJUIEISIMU
HaOJr01aeTCs pU:

1) cBepX1OMUHUPOBaHUH

2) smucrase

3) KOZOMUHUPOBAHUU

4) omumepun

HacnenoBanue ueTBepToil Ipymibl KPOBU OTHOCAT K THUILY B3aUMOJEHCTBHUS:

1) KOIOMUHUPOBaHHE

2) cBEpXJJOMUHHUPOBAHUE

3) noaHOE JTOMUHHUPOBAHUE

4) npoMeKyTOuHOE JOMUHUPOBAHUE

HacnenoBanue mMHIIMIIIIOBOM OKPACKH Y KPOJIMKOB KOHTPOJIUPYETCS TPEeMs ajlIeIsIMU:
A,a n ah. Kaxxast oco0b sIBIII€TCSI HOCUTENEM TOJIBKO ABYX U3 HUX. DTO IpUMep:

1) KoMIIEMEHTapHOCTH

2) KooIepanuu

3) MHOKECTBEHHOTO aJjlIeIu3Ma

4) nmonmuMepuun

[TosiBnenne HOBOOOpa30BaHUII IPU COBMECTHOM JIEHCTBUU JIBYX JIOMHHAHTHBIX
HEJICJIBHBIX TEHOB, KOTJa B TOMO3MIOTHOM HJIM B TE€TEPO3UTOTHOM COCTOSIHUM
pa3BHUBaeTCs HOBBIN MPU3HAK, HAOIIOJAETCSI IPU:

1) KOMITJIEeMEHTapHOCTH

2) koormnepaiuu

3) MoJIHOM JOMUHHPOBAHUU

4) neficTBUM reHOB-MOAN(PUKATOPOB

Ecnu oquH TOMMHAHTHBIM IeH MOAaBiseT AEHCTBHE JPYroro JOMHHAHTHOTO T€Ha, TO -
3TO MPUMeEp:

1) perieccuBHOTO SMKUCTa3a

2) nonuMepun

3) IOMMHAHTHOTO 3IUCTa3a

4) MHO>XKECTBEHHOTO aJlIeNIn3Ma

Howmep Bompoca [IpaBunbHBINA OTBET
1 1
2 3
3 1
4 3
5 2
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2.1.3. 3apanus, HanpaBJeHHbIe HA (POPMUPOBAHUE YMEHHMI U HABBIKOB

1. JlaGopaTopHas paéoTa
JlaGopatopHast paboTa Ha BEIOOp 10 MUHH rpynnaM: «BiusHue TeMnepaTypsl Ha pocTa U
(U3UOTIOTHYECKYI0O AKTUBHOCTh JIPOMOKEBBIX KIIETOK»; «BiusHHE yriieBOolIOB Ha pocra |
(U3UOTIOTHYECKYI0 aKTUBHOCTH JPOXKIKEBBIX KIETOK»; «CodeTaHHOE BIUSHHE TEMIIEpPaTyphl U
YIJIEBOIOB Ha POCTa U (PU3UOJIOTHYECKYIO aKTUBHOCTD JPOIIKEBBIX KIICTOKY

OOopynoBanue JaGoparopuu M Ppadoyux MecT JA0OPATOPUM: MHUKPOCKOIBI,
CEKyHJIOMep, TOHOMETD, JIabopaTopHas mocyaa (IpoOUpKH, MOJCTABKY JIJIsl TPOOUPOK, MUHIIECTHI,
MECOK, CTYNKH C TEeCTUKaMH, MpeIMETHbIe M TIOKPOBHBIE CTEKJA, CTEKISHHBbIC MAIOYKH,
npenapoBalibHbIE UTJIBI, (QUIBTpOBaJbHAs Oymara (caneTku), CTakaHbl) THIEPTOHUYECKUN
pacTtBop xJyiopuna Hatpusi, 3%-HbIl pacTBOp MEpOKCHIa BOAOPOJA, PacTBOP Hola B HOIUCTOM
KaJIMH, TIUIEPUH, KITyOHH KapToders, JTUCT 304U KaHAACKOH, IO PsIOMHBI OOBIKHOBEHHOMH
(psaOMHBI WM TOMATA), TyK pernyaTblii, pa3BeIEHHbIE B BOAE TPONOKH).

[TpuBenem mpumep J1a00paTOPHON pabOTHI

Ha3zBanue TeMbl CrpyKTypHO-(GYHKIMOHATIbHAS OPraHU3aLUs KIETOK

Paznuuath cymiecTBeHHbIE TPU3HAKU CTPOEHUS KIETOK
OpPraHM3MOB Pa3HbIX LAPCTB KUBOH MPUPOBI
[IpoBoauTh HaOMIOAEHNE KIETOYHBIX CTPYKTYP U UX
W3MEHEHUH C IIOMOILBIO MUKPOCKOIA

O0mue KOMIeTEeHIUU OK 01, OK 02, OK 04

Pe3yabTaT 00y4yeHus mo reme

JIaGoparopHas pabota «CTpoeHne pacTUTEIbHOM, ’KUBOTHON, TPUOHOMN KIIETKN

[{enb pabOTHI: 3aKpENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl M pacCMaTpUBATh UX 0]
MHUKPOCKOIIOM, HaXOJAUTh OCOOCHHOCTH CTPOEHHUS KIETOK Pa3IMUHbIX OPraHU3MOB, CPAaBHUBATh

UX MEXKIY COOOi.

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

1. Ha3oBUTE OCHOBHBIE YaCTH MUKPOCKOMA U ONMHUIINTE X (PYHKIUH.
2. Yto Takoe npeIMeTHOE U MOKPOBHOE cTekna? JJisi 4ero OHu HYKHBI?
3. Ilepeuncnute OCHOBHBIE MTpaBHIia PAOOTHI C MUKPOCKOIIOM.

2.IlpoBeneHne OnbITOB

O6opynoBaHue 1 ocyia Marepuanibsl U peaKTUBbI
1. Mukpockornsl 1.Bona
2. [TpeameTHBIE U TOKPOBHBIE CTEKJIIA 2. Pa3BeqleHHBIEC B BOJAE APOKKHU
3. CrekJIsIHHbIE TAJTOYKU 3. JIyk penuaThiii
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4. CrakaHbI

5. ®unpTpoBanbHag Oymara (canderka)

6. CTepuIIbHBIN 1ITIATEIIb

AJropuT™ poBeEHUS pabOTHI

BOHpOCBI " 3aJaHUsA

e 1. U3yuyeHue cTpPOEHUsI PACTUTEIbHOI
KJIETKH
1.1. CHATB C BHYTpEHHEN IOBEPXHOCTU MICUCTON
YelIyH JIYKOBUILIbI TOHKYIO IUIEHKY — 3MUEPMY;
e 1.2. [loMecTUTh KycOUEK MUJEPMbI Ha
IPEIMETHOE CTEKJIO B KAIlJIIO BOJIBI;
e 1.3. HakpbITh 00BEKT MOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMoTpeTh KJIETKH MHAECPMBI TIO]T
Pa3IUYHbIM YBEJIMYEHUEM MUKPOCKOIA

Omnpenenure GopMy KIETOK,

e Haiingute sinpo, Bakyosin, 0007104YKyY
KJIETKH.

e 3apuCyiTe HECKOJBKO KIJIETOK
SMUEPMBbI, 0003HAUYMB HA PUCYHKE:
UTOILIa3MYy, AP0, BaKyOJIH,
000JI0UKY KJIETKU

2. U3yueHne CTpOEHHUSsI ’KUBOTHOM KJIETKH
2.1. IIpoBecTH CTEPUIIBHBIM LIIIATENIEM C JIETKUM
Ha)XMMOM 10 HEOY WJIM IO JIeCHaM;

2.2. Hanectu KarenbKy CIIOHBI Ha ITPEIMETHOE
CTEKJIO Y HAKPBITH €€ ITIOKPOBHBIM CTEKJIOM;

2.3. PaccmoTtpeTs npenapar mnpu 60J1b110M
YBEIIMYCHUH C MIPUKPHITON Jradparmoit
KOH/JIEHCATopa.

PaccmoTpuTe Ha KOHUYMKE ILTIaTENs B
KareJbKe CIIOHBI CIYIIEHHbIE KIETKH
SIUTETUS
PaccmoTtpuTe Ha npenapaTe OTAEIbHbIE
KPYIHBIE TJIOCKUE KJIETKU HEMPABUIHLHOM
¢opMmbl. bosbias yacTh KJIETOK MEPTBEIE,
II03TOMY B HUX XOPOILO 3aMETHO SI/IPO.

e 3apucyiTe HECKOJIBKO KIIETOK,

0003HaYbTE AJIPO U LIUTOILIA3MY.

3. U3yueHnne cTpoeHUs KJIETKH APOKKe
(rpudnbI)

3.1. IloMecTUTh CTEKISTHHON MATOYKON KaIlTo
pacTBopa ¢ JpOAGKaMU Ha IIPEJMETHOE CTEKIIO;
3.2. HakphsITh €€ MOKPOBHBIM CTEKJIOM. Ecnu ecTh
W3JIMIIKY S)KAJKOCTH, YIAJIUTE €€ C IIOMOILBIO
¢bunbTpoBaNbHOM Oymaru (canderkn);

3.3. PaccMoTpeTh npenapar 1noja MUKpOCKOIIOM

Haiinnre npoxxeByro KIETKY,
paccMoOTpeTh ee (popMy U OTJeNbHBIE
YacTH.

3apucyiTe HECKOJIBKO KIIETOK, CAEJIalTe
MTOATINCH.

HTorosasi KOHTPOJbHAA YaCTh J'IaﬁODaTODHOﬁ DaﬁoTbl (BBINOJHHUTh NUCHbMEHHO):

1. U3 xakux OCHOBHBIX YacTel COCTOUT Jito0ast KiieTKa?
2. Yro oOmiero umeercsi B CTPOCHUH PAaCTUTEILHON M JKHBOTHOM KIIETOK?

3. UeM paznuyaroTcs 3TU KIETKU?

4. YeM 00BACHUTD, UTO, OyIy4d YCTPOESHHBIMHU I10 €IMHOMY IUIaHY, KIETKH
BeChbMa pa3HooOpa3Hbl O popMe U pazMepam?
2. [IpaKTHKO-OpPHMEHTHPOBAHHbIC PACYEeTHBIE 3aJaHUS

Ha3Banue TeMbl

[Tomynsammsi, coobmecTBa, SKOCUCTEMBI

Pe3yabTaT 00yueHus 1o reme

OnuceIBaTh CBA3b MCKAY OpraHnu3MoOM U CpCIIOfI €ro

YcraHaBIuBaTh CBA3b CTPYKTYPBI U CBOMCTB PKOCHCTEM

oOuTanusg
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Ha3Banue 3ananus: Pacyer cpoka ucyepnaHusi IPUPOJHBIX PeCcypcoB

®abyna: Pa3BuTHe 4YeIOBEUECKOro OOINEeCTBA HEBO3MOXKHO 0€3 B3aUMOJICHCTBHUS C
npupoaoi. JIo HEKOTOPOro BPEMEHH OTPHUIATEIbHbIC MOCIEACTBUS XO3SUCTBEHHOW W HMHOMU
JESATEIIbBHOCTH  4Y€JIOBEKa  KOMIIEHCHUPOBAJIM  CIIOCOOHOCTBIO  NPUPOJHBIX  CHUCTEM K
caMoBoccTaHOBiIeHHI0. Ho K cepeauHe JBaaLUaroro CTOJETUS CUTYalMs WM3MEHUJIACK!
OKpYKaroIlas IPUPOAHAsl CPENla YK€ HE B COCTOSIHUM KOMIIEHCUPOBATh IIOJHOCTBIO MTOCIIEICTBUS
BO3JICUCTBUSl POCTa YHUCIEHHOCTH JIOACH M pacIIMpEeHUs MPOU3BOJCTBA. 3arpsi3HEHbI BOJA,
BO3/lyX, pacTeHHs, BBIMAJAIOT KUCJIOTHBIE  JIOXKAH, OSPO3Us  BBIBOJAUT IOYBBI U
CEJIbCKOXO03SHUCTBEHHOTO0 000POTa, MOJIAPHBIC JIbbI TAIOT U3-3a MOTEIUICHUS KIMMAaTa, UCYe3at0T
MHOTHE BUJbl KUBOTHBIX M PACTEHUI, HacelEHHE IMPUOOpPETaeT XpPOHHUYECKUE 3a00JeBaHUS,
pacTér cMepTHOCTh. CyHIECTBYIOLIME Celdac MHTEHCUBHOCTb AHTPONOTEHHOI'O BO3JEHCTBUSA
BEJIET Hallly IUIAHETY K UCTOLICHUIO U JIerpaJallly.

3ananue: OIEHUTE CPOK HCYEpIIaHUs IPUPOJIHOTO pecypca, €CiIu HU3BECTEH YPOBEHb
no0BIUM pecypca B TEKYLIEM Trojay, a MOoTpebJIeHHEe PEecypcoB B MOCHEAYIONIUE Tojbl Oyner
BO3pacTarh C 3a/JIaHHON CKOPOCTBIO MPHPOCTA €XKETOJHOTrO MoTpedsieHus. Kakol mpupomaHbIi
pecypc UMEET CaMblil JOJITHM CPOK UCUEPIIAEMOCTH U KaKOW — HAMMEHbIIUI?

Nudopmarnus, HeoOXoaumas i pEIICHHUS:

Tabmuna 1
Pecypc 3amnac pecypcea Q, Jlo6brva pecypca q, [Tpupoct oObeMa
MIIPJ. T MJIPJ T /TOJT noTpeOIeHuUs
pecypca TP, % B rog
Kamennslii yroap 6800 3,9 2
[Tpupoausrii ra3 280 1,7 15
Hedts 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Mens 0,60 0,008 1,7
[uuk 0,24 0,006 1,3
CBunert 0,15 0,004 2,2
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AroMuHUR 12 0,016 1,6
Ypau 300 0,2 2

Jlyist pacueTa BOCIIONIB30BaThCs POPMYIION CyMMBI WIECHOB psifia TEOMETPUIECKON TPOrPEeCcCUuu

(1+E)t—1 -q

o= Liig) e o
100

rae Q — 3amac pecypcos, q — rojgosas 106b4a pecypca, TP — npupoct norpebnenus pecypea, t —

YHUCJIO0 JICT.

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

QTP
_ ln(q_100)+1 2
A eRiay @
100
3. Pemrenue 3agau
Ha3zBanue TemMbl 3aKOHOMepHOCTI/I HaCJICOIOBaHUA

OnuceIBaTh 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH U
U3MEHUYUBOCTH
PesyabraT 00yuenus no reme OnpenensiTb BEPOSITHOCTE BOSHUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB IIPU MOHO-, -,
NOJIMTHOPUIHOM M aHAJIU3UPYIOUIEM CKpEUMBAaHUU

O0mue KoMIeTeHIUMU OK 02, OK 04

CDOpMy.]'II/IpOBKa 3alaHuA: pCIIUTEC 3a1a4r, COCTABUB CXEMbI CKPCIIHBAHUA

3amaHue sBIsSETCS NPOQPECCHOHATbHO-OPHUEHTUPOBAHHBIM. 3ajaud JUIsl CTYAEHTOB
N0I0MPAIOTCS B COOTBETCTBUU C 00beKTOM M3ydeHus “Pacrenus”, “YKuotHeie” unu “Yenosex™.
[Tpumep 3amau It CTYI€HTOB, oOyuaromuecs npodeccun/cnennaiIbHOCTH CBA3aHHOM ¢
00BbexkToM u3yueHus “YUenosek:
3amaua 1. ¥V yenoBeka anbOMHHM3M M CIIOCOOHOCTH NMPEMMYIIECTBEHHO BIIAJETh JEBOM
PYKOH — pellecCHBHbIE NMPU3HAKH, Hacleayrouuecss He3aBucuMo. KakoBbl Tr€éHOTUIIBI poJIuTeNen
C HOpPMaJIbHOW MUTMEHTAlMed M BIAJACIOUIMX IMPAaBOM PYKOH, €CciaM y HUX POAMIICS peOeHOK
aJIbOMHOC U JieBIIa?
3anaya 2. Y yenoBeka NpaBOPYKOCTb JOMUHHUPYET HaJ JIEBOPYKOCTHIO, KapEryla30CTh Hajl
roixy0oria3ocTeio. ['oyOornasbiil mpaBilia >KEHWICS Ha Kaperia3oi mpasiie. Y HUX POJIUIOCH
JIBO€ JieTeil — Kaperjasplidi jeBmia M roayOornasslii mpasmia. OT BTOporo Opaka 3TOTO ke
MY>KYHHBl C Kaperjaa3od MpaBIIOM pPOAWIOCH JEBATh Kaperia3blX JeTed, OKa3aBIINUXCS
npasiiamMu. OnpenenuTs TeHOTUIIBI MYKUMHBI M 00€UX KEHIIMH.
3anmava 3. Y Ileru u Cammu kapue riasa, a y ux cectpel Mamu — roiayosie. Mama 3tux
nerei romyoOornasas, XOTsS €€ pPOAMTENM MMeNIH Kapue riaza. Kakoil mpusHak TOMUHHUpYeT?
Kaxkoii uBet a3 y nanel? Hanummre reHOTHIIbI BCEX NEPEUMCIEHHBIX JIHII.
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Kpurepuu onenuBanus

“5” - BCe OTBETHI BEPHBI

“4” - momymieHa ofHa omroOKa

“3” - nomymieHsl 2 OMMOKU

“2” nomymiensl 3 u 6os1ee omMOOK MM paboTa HE BHITIOTHEHA

4. Keiic Ha ana1u3 nHgopmanuu

Ha3Banue Tembl buotexHonoruu B Mmenuimue U papmanuu
AHaIM3UpOBaTh ITUYECKNE ACIIEKThI COBPEMEHHBIX
PesyabTaT 00yueHnus mo reme UCCIICIOBAaHHIA B 00JIaCTH OMOTEXHOJIOTHH U
TEHETUYECKUX TEXHOJOTUI
O0mue KOMIeTEHIUMU OK 01, OK 02, OK 04

Kelicbl HCTONb3yIOTCS B Ka4eCTBE OIICHOYHOI'O MEPOIPHUATHS B paszzaerne 5 “buonorus B
KU3HU, KOTOPBIN SBJIAETCS NMPUKIAAHBIM MOJYJIEM U COCTOMT W3 ABYX uacteil. Tema 5.17
“BHOTEXHOJIOTUH B JKU3HHM KaXKIOT0” M3Yy4aloTCs HE3aBHCUMO OT Npodeccuii/crennuaibHoCTei
oOyJarmuxcs, Tema 2 sBIsSeTCS NPOo(HEeCCHOHAILHO HANpaBIeHHOW W IMOAOUPArOTCS B
3aBHCUMOCTH U MPOo(ecCcCroHaIbHOI HAIPaBICHHOCTH.

[Tpusenem npumep keiica k Teme 5.2.1. “buorexnonornu B Meaunuue u papmanuu’

DopMyTUpPOBKA 3a/1aHUSA:

buorexHomoruss — KOMIUIEKCHAsi HayKa, HalpaBlieHHas Ha TIOJy4YeHHE IIeJIEBOTO
NPOAYyKTa, C TIOMOUIBI0O OHOOOBEKTOB MHUKPOOHOTO, PACTUTENBHOTO U  KHUBOTHOTO
MIPOMCX 0K ICHHUS.

MenunuHckass OMOTEXHONOTUSI — OTPacib, e KOTOPO CO3JaHHE TUArHOCTHYECKHX,
NPOPUIAKTUYECKUX M JICYEOHBIX TMPENapaToB, OHA H3y4yaeT BO3MOXXHOCTH HCIOJIb30BAHUS
MUKpPOOPTaHU3MOB, IJISl TOJYY€HHUS aMHUHOKHCIOT, BUTAMHHOB, ()EPMEHTOB, aHTHOMOTHKOB,
OpTraHUYECKUX KHUCIIOT.

Caxapnblii 1uabeT — 9T0 3ab0eBaHre OOMEHa BEIIECTB, IPU KOTOPOM B OpraHH3Me HE
XBaTaeT MHCYJIMHA, a B KPOBHU TMOBBIIMIAETCS cojepkanue caxapa. Cojepkanue caxapa B KpOBH
HEOO0XO0UMO ISl HOPMAIILHOTO (h)YHKITMOHUPOBAHUSI KJIETOK. VIHCYIMH, KOTOPBIi BRIpaOaThIBACT
MOJ/DKENTyI0YHast Keye3a, 00ecleuynBaeT NMPOHUKHOBEHHE TJIIOKO3bl B KJIETKH, HO WHOTIA
MPOUCXOIUT COOM BBIPAOOTKM MHCYJIMHA W KJIETKa HE MOJydaeT HEOoOXOAMMOTro TMUTAaHHS, a
caxap HaKalIMBaeTCsl B KPOBU. DTO MPUBOJIUT K BOSHUKHOBEHMIO CaxapHOTro AuabeTa pa3HbIX
TUTIOB, OJIMH U3 KOTOPBIX SIBJISIETCS MHCYJIMHO3aBUCUMBIM. [Ipu Takom Tumne caxapHoro auabera
3a00JICBIINI TOJDKEH BCIO KU3HDb BBOJAUTH Ce0€ MHBEKITUU MHCYINHA.

[To manueiM ctatucTuku, B 2014 r. KomudecTBO OONBHBIX caxapHbIM AHA0ETOB B
Poccuiickoit deneparun coctaBmino 387 muiH denoBek. [1o HEKOTOpPhIM JaHHBIM 3Ta IHUpa
KaX]IbIi roJ] yBenuuuBaercs Ha 5%.

3anaHue: HaWAUTe U MPOAHATIM3UPYHTE PAa3INYHbIE HCTOUHUKHU HHPOpPMAINK (HaydHas U
yueOHO-Hay4yHasl JUTepaTypa, CpeACcTBa MaccoBoi mH(popManuu, ceTh HTepHeT U Apyrue) mno
TeMe Kkeilica. OTBeThTE Ha BONPOC HA OCHOBE HaWAEHHBIX MAaHHbIX: C 4YeM CBs3aH POCT
3a00JIeBa€MOCTH  CaXxapHbIM JuMabeTOM Cpelud B3pPOCIOTO HACEICHHUS U OMOJIOKCHHE
3aboneBanusa? Kakue Mepsl NpodUIAKTUKH CaxapHOTO JuabeTa MOXKHO peain30BaTh B
MOBCEHEBHOM KU3HU KakaoMy U3 Hac? Kak pa3BUBaioCh MPOU3BOJICTBO UHCYJIMHA U C KAKUMHU
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OTHYCCKUMHU HOpMaMHU IIPHU 3TOM CTAJIKHUBAJIUCh yquLIe?

[ToaroroBeTe YCTHOE COOOIIEHUE C MPE3eHTAlUEl, B KOTOPOM HEOOXOAUMO OTPa3UTh:

1. Caxapublii tuabeT — NPUYKUHBI, CAMIITOMBI, TUATHOCTHKA U JICUYCHHE;

2. PacnpocTtpaHeHHOCTh caxapHOro auadera Cpelu HaceleHHUs CBOEr0 pEerhuoHa 3a
MOCIICAHUE TPH T0Jia, TPOAHATU3UPOBAB HAYYHBIC MyOTUKAIMUA U CTATHCTUYECKYIO OTYETHOCTH
(B TOoM uncie oTuetsl ['ocymapcTBEeHHOTO peecTpa caxapHoro quabera);

3. PacmipocTpaHeHHOCTH caxapHOro nuabera cpeam HaceneHus: Poccuiickoit denepanuu
3a TMocjieIHHWe TpH TOAa, MPOAHATU3UPOBAB HAy4yHbIe IMYOJUMKAUU M CTaTUCTUYECKYIO
OTUYETHOCTH (B TOM YHCIIE OTYETHI [ 0CyaapCTBEHHOTO peecTpa caxapHoro quabera);

4. IlpenmnonaraemMple MPUYUHBI U3MEHEHHS 3a00JIEBA€MOCTH CaXapHbIM AHA0ETOM U UX
o0ocHOBaHHE;

5. Bo3aMoskHbIE TPOPUITAKTHUECKUE MEPOTIPHUSITHS,

4. MeTopl MOTy4YeHus UHCYIINHA;

5. Otpa3ure 3TUYECKUE ACIEKThl MCIIOJIb30BaHUSI OMOTEXHOJOTUM IpU NPOU3BOJICTBE
WHCYJIMHA.

JIns co3anust Ka4eCTBEHHOM MPE3eHTAMU HEOOX0IUMMO COOII0IATh Psii TPEOOBAHMIA:

OO0mue 1. TlpesenTanus qo/KHA HAYMHATHCS C TUTYJIBHOTO Claiiia, rie

TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEACHHS 00 aBTOPE U T.II.

2. Ha cnaiinax HeoOX0AUMO pa3MeniaTh TOJBKO TE3HUCHI, KITFOUEBbIC

CJIOBa, rpaduuecKre MaTepHrabl (CXeMbl, pUCYHKH, Ta0IHIIbI, POTO

U T.IL).

Hcnonb30Bath eANHBINA CTUIE OQOPMIICHUS.

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

w

[pudTtsr 1. CrenmyeTr ucnonab30BaTh CTaHIAPTHBIC, IIMPOKO PACIIPOCTPAHEHHBIC
mpudTe, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;

2. Pa3mep mpudra s 3aroJoBKOB — He MeHee 24, /i1 uHpopMaLuu
He MeHee 18.

3. He pexomeHayeTcst HCIONB30BaTh pa3HbIE TUIBI MIPUQPTOB B OAHOMN
MPE3CHTAIHH.

4. Jlna BbiieneHuss WHPOPMALUU CIEAYET HCIOIb30BaTh IKUPHBIN
mpudT, KypCUB WU TIOAYEPKUBAHUE.

5. He 310ynorpe0asTh MpONMCHBIMU OYKBaMHU.

®oH 1. XKenarenbHO HCTONB30BATh OJTHOTOHHBIA (OH HEAPKUX MACTENbHBIX
TOHOB.
2. s ¢hoHa IpeArnodTUTETHHBI XOJIOIHBIC TOHA.

Ucnonp3oBanne 1. Ha omHom crnaiime pexkoOMeHAyeTCs HCIOJIb30BaTh He Ooisiee 3-X
1BETa I[BETOB: OJWH /sl OHA, OJTUH JJISl 3aTOJIOBKA, OJMH JIJISl TEKCTA.
2. Jns ¢hoHa M TEKCTa MCIIOIB30BaTh KOHTPACTHHIC I[BETA.

=

IIpencrasienue Pexomenayercs UCIONb30BaTh KOPOTKUE CII0BA U IPEITIOKEHHUS.
uH(popMalun 2. MuHUMH3HPOBATH KOJIMYECTBO MIPEAJIOTOB, Hapeuui,
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3. 3aronoBKH OJHKHBI IPUBJIEKATh BHUMAHHUE ayJUTOPHH.

0O0BeM He crour 3amoiHATh OOMH CIANI CHUIIKOM OOJIBIINM O0OBEMOM
uH(pOpMaIuu HH(OPMAIIMHU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHHUThH HEe 0ojiee Tpex
(hakToB, BBIBOJIOB, ONPEACICHUH.

5. YueOHoO-nccIe10BaTEIBCKUI IPOEKT

Ha3sBanue Tembl brosKoI0rnuecKkuil S3KCIEpUMEHT

IIpoBoUTH OMO3KOIOTNYECKUN SKCTIEPUMEHT
[TnanupoBaTh OMO3KOJOTUUECKUM SKCTIEPUMEHT
Pe3yabTaTt 00y4yeHus no reme HHTepnpeTupoBaTh pe3yibTaThl IPOBEAECHHOTO
OMO’KOJIOrMUYECKOr0 IKCIIEPUMEHTA C UCIOIb30BAHUEM

KOJINYECTBEHHBIX METOJIOB

O0mue KOMIeTEHIUMU OK 01, OK 02, OK 04, OK 07

Y4eOHO-HCCIeIOBATEIBCKUI  TIPOSKT  SIBIISIETCS.  OCHOBHBIM ~ CIIOCOOOM  OIICHKH
pe3yibTaToB 00y4eHus, CPOpPMHUPOBAHHBIX Yy OOyyaroIIMXCs B XOJA€ OCBOGHMs paszzaena 6
“BbrH03KOJIOTNYECKUE UCCIEA0BAHUS .

Cpenu pa3nuuHBIX TEXHOJIOTMH HPOEKTHOE OOydeHue 00JafaeT psAoM IpPEeUMYIIECTB:
MO3BOJIIET  OOy4YaloIIeMycsl ~ CaMOCTOSITENIbHO  (MpU  KOHCYJAbTAaTUBHOM  MOJIEPIKKE
npernojiaBaTess) J00bIBaTh 3HAHUA, paboTast ¢ MHOIOYHMCICHHBIMA UCTOYHUKAMU MH(OpMAIHH,
npubopaMu U J1aOOpPaTOpHBIM O0OPYAOBAHMEM, U OJHOBPEMEHHO B JEJOBOM OOIIEHUU C
OJITHOTPYNITHUKAaMH pa3BUBaTh KOMMYHUKATUBHbIE YMEHHS U HaBBIKH.

Jlns yueOHO-HMCCnea0BaTeNbCKOTO MPOEKTa B paMKax OMOJIOTMM HamOojee ONnTHUMajibHa
rpymnmnoBas ¢opma paboThl HaJl IPOEKTOM.

Tembl  y4yeOHO-UCCIIEOBATEIBCKOTO TMPOEKTA, MPUBEIACHHbIE HIKE, SIBISIIOTCS
OPUMEPHBIMUA U MOTYT OBITH MOJIEPHU3UPOBAHBI I0JI PETHOHAIBHBIE OCOOCHHOCTU U C y4ETOM
MoJTy4aeMou yJarmmumucs mpodeccueit (CrnennalbHOCTIO):

[TpuMepHbIe TEMAaTUKN y4eOHO-HCCIIE0BATENBCKOTO MPOEKTa:

1. Oumenka kayecTBa aTMOC(HEPHOTO BO3AYyXa

2. OreHka KauecTBa MOYB METOIOM (PUTOTECTHPOBAHUS

3. OreHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIENITHYECKUM U
(bU3UKO-XMMHUYECKUM CBONCTBaAM

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

5. BnusiHHe cosieBOro 3arps3HeHHsI Ha POCT M pa3BUTHE CEMSH BBICUINX PACTEHUH.

CrpykTypa yueOHO-HCCIIe10BaTeIbCKOI0 IPOEKTa BKIIIOYAET ISTh OCHOBHBIX JTara.

OcHoBHbBIE 1Iard TMEpPBOTO 3Tala BBINOJHEHUS IMPOEKTa: OOOCHOBAHHE AKTYyaJIbHOCTH
BBIODAaHHOW TEMBbl, BBIABICHHE MPOOJIEMBbl HCCIEAOBaHUS, (OPMYJIUPOBAHUE TUIOTE3BI,
MOCTAHOBKA II€JIM U 3a]a4 UCCIIeZIOBaHMsI, BEIOOp METOJIOB HUCCIIEI0BaHMs, BEIOOP TOUEK oTOOpa
npo® Ha TEPPUTOPUM HCCIIEAOBAHUS, OMpeaeNeHrne (OpMbl NPEACTABICHUS peE3yJIbTaTOB
HCCJIEIOBAHMSI, OTIPE/ICIIEHNE ATANOB U COCTaBJICHHE IIJIaHa UCCIIeIOBaHUS.

Bropoii sTan Britouaer B ceOsl MOATOTOBKY HEOOXOAMMOM MOCYABI M MarepHuajia JUls
HKCIIEPUMEHTA, MTPOBEJIEHUE IKCIIEPUMEHTA, IEPUOJNUECKYIO MPOBEpKa TEUEHUS dKCIIepuMeHTa/
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cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B mepwoxm Tperbero dTama MpOBEACHUS ~ OMOAKOJOTHYECKOTO  MCCIIEOBaHUS,
oOyuJaroruecs Mojiy4aroT MepBUYHbIEC SIKCIIEPUMEHTANIbHBIE JaHHbIE, IPOBOJISAT CTATUCTHUYECKYIO
00pabOTKy MOJYYEHHBIX MAHHBIX, MPOBOIAT AHAIN3 PA3IMYHBIX HMCTOUYHUKOB HMH(pOpPMAIUN B
paMKax T€MbI IIPOEKTA.

Ha gerBeprom sTame, o0yyaromuecs BBISBISIOT 3aKOHOMEPHOCTH MEXKIY HUCCIETYEMbIMH
o0BeKTaMu, MpoleccaMu U SBICHUSMHU, (POPMYIHPYIOT BBIBOABI M pa3padaThIBalOT MPOTHO3BI,
IOPOBOJAT OIIGHKY KayecTBa HMCCIEIyeMOro OOBEeKTa IO pe3yiabTaraM OHOIKOJIOTHYECKOTrO
aHaIu3a.

Ha 3aBepmaroriem srtarne mpoBOAUTCS OGOPMIICHHE PE3yIbTaTOB BBHIMOJIHEHUS y4eOHO-
HCCJIEIOBATENILCKOTO MPOEKTa B COOTBETCTBUU C 3aJaHHBIMU TPEOOBAaHUSMHU U TPEJCTABICHUE
Pe3yJIbTaTOB Ha 3alllUTe MPOEKTA.

[IpuBeneM mpuMep OMUCAHUS DSTANOB BBIOJHEHUS Yy4eOHO-MCCIE0BATEIBCKOTO
IIPOEKTA:

VBaxaemble cryaeHTbl! B paMkax mnpoekta BaM HEOOXOJUMO HPOMTH ISATH 3TaIloOB
paboThl Hax y4yeOHO-UCCIIEOBATEILCKUM MPOEKTOM OT BHIOOpA TEMBbI J0 MYOJIUYHON 3alIUTHI
MIOJIyYEHHOT'O pe3yJIbTarTa.

Ha nepBowm srane:

- chopMHpoBaTH KOMaHAy MPoeKTa (2-3 uenoBeka);

- BBIOpaTh TEMY yueOHO-UCCIENOBATENECKOTO IPOEKTA;

- 000CHOBaTh AKTYaJIbHOCTh BEIOPAaHHON TEMBIL;

- BBIBUTH MIPOOJIEMBI CCIeA0BaHUA, CHOPMYIUPOBATH TUIIOTERY;

- moxo0paTh METO/bI UCCIIEAOBAHUS B pAMKaX CBOETO MPOEKTa;

- BbIOpaTh TOYKHU 0TOOpa MPoO HA TEPPUTOPUH HCCIIEOBAHUS

- copmynrpoBaTh 1ENU U 337a4d UCCIIECIOBAHNUS;

- COCTaBMTb IlJIaHA MCCIIETOBAHUS.

Ha Bropowm srarme:

- MOJrOTOBUTH HEOOXOJUMYIO MOCYy U MaTepuaia i SKCIIepUMEHTa;

- NPOBECTH KCIIEPUMEHTA, IEPUOANUECKU ITPOBEPSS €ro TeUeHHe (IIpH
JUINTEJILHOW TOCTAaHOBKE OIbITa)/ coOpaTh MaTepuall B BBIOPaHHBIX TOUKAX
otbopa npoo.

Ha tpersem sramne:

- TOJYYMTb [IEPBUYHBIE IKCIIEPUMEHTAIIbHbIE JTaHHbBIE;

- IPOBECTU CTATUCTHUYECKYIO 00pabOTKY MOITYYEHHBIX JTAaHHBIX;

Ha gyeTBepTom ararme:

- BBIIBUTH 3aKOHOMEPHOCTH,

- copmynrpoBaTh BBIBOJBI U AAaTh MPOTHO3 UJIU OLEHKY Ka4e€CTBA UCCIIETyEMOI0
00BeKTa Mo pe3ysbTaTaM OMOIKOJIOTHYECKOTO aHAIN3A.

Ha 3aBepmiaroniem srare:

- 0(OpPMHUTH PE3yJIbTATHI BHIITOJHEHHS Y4eOHO-HUCCIIEI0BATEIBCKOTO MIPOEKTa B
COOTBETCTBUHU C 33/IaHHBIMH TPEOOBAHUSIMU;

- TMOJTrOTOBUTH YCTHOE COOOILEHHE U MPE3EHTALIUIO;

- TNPEeACTAaBUTbH PE3YJbTAThl BBIMOIHEHHS Y4eOHO-HCCIIe10BaTENbCKOTO TPOEKTa Ha
3alluTe.

[Tpumep BBIMOTHEHUS TPOCKTA:
Ha3Banme mnpoekta: OreHKka KadecTBa aTMOC(PEPHOTO BO3JyXa IO XBOE COCHBI
OOBIKHOBEHHOIA.
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IIpoGsema mcciaeqoBaHMs: ONpEIEICHHE MCTOUHUKOB 3arpsA3HEHUs BO3JyXa Ha
TEPPUTOPUU HACEIEHHOI'O IIYHKTa HAa OCHOBAaHUM IIPOBEJEHHUS SKCIIPECC-OLCHKU KauecTBa
BO3/lyXa II0 COCTOSIHHIO XBOM COCHBI OOBIKHOBEHHOW C OIIpeJesIeHMEeM Kilacca 3arps3HEHUs
BO3/yXa.

Leab mnpoexkTa: OnpeNenuTb 30HBI Pa3HOW CTENEHM 3arpsA3HEHUs, C YyKa3aHHEM
MCTOYHUKA (MICTOYHUKOB) 3arpsI3HEHUS.

3amayu npoekra:

1. BeIOpaTh TEppUTOPHIO UCCIIEOBAHUS M TOUKH 0TOOpa MaTepHuana;

2. IlpoBecTu OLIEHKY NOBPEXKIEHHS U YChIXaHHsI XBOU;

3. Onpenenutsb Kiacc 3arps3HeHUs BO3/1yXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHs BO3JyXa, Ha KOTOPOH OTMETUTh 30HBI Pa3HOM
CTENEHHM 3arpsi3HEHUs BO3yXa U NCTOUYHUKHU 3arpsi3HEHUS;

5. I1oAroToBUTH U MYOJUYHO 3aLUTUTh PE3YJIbTAThl IPOEKTA B KOMAH/IE.

Pe3yabTaT npoeKkTHOH padoThl 00yUYaloIIerocs:

Kapra crenenu 3arpsi3HEeHHOCTH aTMOC(EPHOIro BO3/lyXa Ha TEPPUTOPUU UCCIIETOBAHUS C
yKa3aHHEM UCTOYHUKOB 3arpsi3HEHMsI; IPE3CHTALs Pe3yIbTaToOB HCCIeI0BAHHUS.

®opma npeacTaBiieHUs: pe3yJbTaTOB POEKTHON pPadoThI:

3amyTa NpoeKTa ¢ UCI0JIb30BaHUEM CPEICTB BU3YaAIU3allUM U IEMOHCTPALIUY IPOJYKTA.

BoinosiHeHHe npoekTa:

Bomnpocsl 1151 1onycka K NpoeKTHOM padore
1. ChopmynrpoBath 1elb INIAHUPYEMOTO SKCIIEPUMEHTA.

2. Kakue nokasareny UCIoJIb3YIOTCs I OLIEHKH KadecTBa aTMOC(epHOro Bo3ayxa 1o
COCTOSIHUIO XBOHU.

3. Kakue UCTOYHMKH 3arpsi3HEHNs] aTMOC(EpPHOTro BO3/1yXa €CTh B BallleM pailoHEe MPOKUBAHMSL.
4. IlepedncianTb OCHOBHBIE 3TAIIbI ONPEIEICHUS YUCTOTHI aTMOC(EPHOT0 BO3/1yXa 110
COCTOSTHUIO XBOH.

5. Kakue kiiaccel MOBPEXKICHHS XBOU HCIIONb3YIOTCS B JAHHOW MeToIuKe?

6. Ilepeuncnute U oxapakTepu3yiTe KJIacchl YChIXaHUS XBOM.

7. Kakue kiiaccel 3arpsi3HeHUs] BO3AyXa BbIACISAIOT?

8. Onummre npaBuiia 0TOOpa MaTepHaa.

9. Kakue 3arpsi3HUTENN BBI3bIBAIOT OBPEXKACHUS XBOU?

10. Kak onpeaenuTs NpoaoKUTEIbHOCTD XKU3HU (MaKCUMaJIbHbIN BO3pacT) XBOU?

11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSIHUS MEXKIY TOUKAMHU UCCIICTOBAHUS?

12. XB0o10 Kakoro rojia He00X0AUMO coOpaTh AJIs MPOBEACHUS OLIEHKHU COCTOSIHUS
atMocdepHoro Bo3ayxa?

Dralbl MpoBeIeHUs PabOTHI:

1. IToaroToBUTEIBHBIII:

- BBIOOP TEPPHUTOPHH U TOUYCK UCCIICIOBAHHS,

- cOop marepuana;

2. KamepanpHas 00paboTka cOOpaHHOTO MaTepHaa.

1. BeibpaTh TOUKH MccienoBaHus, mpuMepHo 4 — 5. Touku JOMKHBI HAXOAUTCS HA OJTHOM

JUHUH 110 Mepe YAAJICHUS OT MOTEHI[HAIBHOTO UCTOYHUKA 3arps3HEHUS B BaIllell MECTHOCTH —
HACEJIEHHOTO TYHKTA, MPOMBIIIJICHHOTO MPEANPHUATHS WIA aBToMaructpanu. JKemnaTenbHO
pacriojaraTh TOYKH [0 JIMHUHU IMPEOOIaIaloNINX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHUT MIOTEHIIUATbHBIE 3arPS3HSIONINE BEIECTBA.
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PaccTosnue Mexay TOYKaMu 3aBUCUT OT MOILIHOCTH MCTOYHHUKA 3arpsi3HeHus. Eciau aTo
OOJIBIIION HACEIEHHBI MYHKT C MIPOMBIIUICHHBIMU MPEANPUATUSIMU W MHOTOYHMCIICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHME MEXIY TOYKaMH MOTYT ObITh B mIpenenax | KM (JanbHss
Ionaaka Oyer yaaieHa oT ropoja Ha 5 kM). Eciu 910 Hebobias KoTeabHasi, TO pacCTOSHUE
MEeXIy TIomaakamMu MoxeT coctaBisath 400 — 800 merpoB. Eciu 3To aBTOTpacca, To 20 — 200
METpPOB (B 3aBUCUMOCTHU OT IIOTOKA aBTOTPAHCIIOPTA).

2. B xaxoii Touke 06cie10BaHrs HEOOX0IUMO 0TOOPATh MOJIOJIBIE IEPEBbhsI, BHICOTOH |-
1,5 M ¢ OOKOBBIMH TTOOCTaMU HE MEHEE 8.

3. Omucarb BBITONTAHHOCTh Yy4YacTKa, IPUCBOMB COOTBEeTCTByrOImMK Oamr (1 -
BBITANITHIBAHUS HET; 2 — BBITONTAHBI TPOIbI; 3 — OCTAJI0Ch HEMHOTO TPaBbl BOKPYT JIEPEBLEB; 4 —
HET HU TPaBbl, HU KycTapHUUYKOB). [Ipu BBITONTAaHHOCTH TEPPUTOPUH, OILICHUBAEMOM Oannamu 3
WiH 4 olleHKa aTMoc(epHOTro 3arpsi3HEHUS HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa coOpaTh ¢ Kaxaoro aepesa (1 aepeBo B oHO#M Touke) 1o 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOMHKH JOJKHBI OBITH B BO3pacTe 2 JIET, TO €CTh Hajl0
Opath 00pas3Ibl XBOH € TOOETOB BTOPOTO TO/1a KU3HU — JIJISl BCEX TOYEK OJIMHAKOBO puC. 1.

MYTOBEKH

boKoBEE Mobern

oCeBoH nmober
1roma

oceBol mober
2roma
ocesol nmober
3roma

Puc.1. Yactu BeTBM XBOIHHOIO iepeBa CiIyKallie OMOMHANKATOpaMH

5. OueHuTh MNPOJOJIKUTENBHOCTh >KM3HM XBOM Ha BETBH, C KOTOpPOHW OTOHMparoTcs
XBOMHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX TI0OETOB B COOTBETCTBHU C PUCYHKOM 2.

[TonHbIil BO3pAacCT XBOM ONPEAEISAETCA YHCIOM yYacTKOB OCEBBIX IOOErOB C MOJTHOCTBIO
COXPaHEHHOH XBOEH ILIIOC 0JIsI COXPAHEHHON XBOU Ha CIIEIYIOLIEM 32 HUM Y4acTKe.

0,5 ] 1,5

(=)
lad
(&
L)
-
’
FEN
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Puc. 2. Cxema ONpeaACICHUA ITPOAOKUTCIBHOCTH ) KU3HU XBOU COCHBI

6. [IpoOy ¢ KaXI0¥i TOYKH HAIO MOMECTUTH B OTACIBHBIN MakeT (Jydrne OyMa)KHBIN) U
cpa3y mojamucaTrh ero (ykas3plBaeTCsl J1aTa; TOYKa OTOOpA; CTENEHb BBITONTAHHOCTH Yy4acTKa;
MPOJIOJDKUTEILHOCTD JKU3HU XBOU Ha BETKE, OTKYy1a OEpYTCsl XBOMHKH).

2. [IpoBeneHne onbITOB
2.1. AliropuTM onpejesieHusl KJIACCOB MOBPEXKIEHHUSI U YCHIXaHUS XBOU

Oo6opynoBanue u nmocyaa Marepuana

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

2. Jlunelika Wi MUJUTUMETPOBast Oymara

AJITOPUTM NPOBeJeHHS ONMBITA Bonpocs! u 3axanus
1. OcMOTpETHh XBOKO IIPU TOMOIIIH JIYTIBI. 1. 3aHecTu HaHHBIE 110 KOJIMYECTBY
2. PaznenuTh BCIO XBOIO Ha COOTBETCTBYIOIINE MOBPEXKICHHBIX XBOMHOK B TaOIHUILY 2.
KJIACChI MO MPU3HAKAM MOBPEXKICHUS U YChIXaHHsl | 2. 3aHECTH JIJaHHBIE MO KOJTUYECTBY
COIJIACHO OLIeHOYHOM Tabnuue 1 u pucysky 1. XBOMHOK C IIPU3HAKAMH YChIXaHUS B
3. [loxcunTarh KOJMYECTBO MOBPEKICHHBIX Tabnuny 3.
XBOMHOK B KaXXJIOM KJIacce. 2. Paccuutarh NpoOIEHT MOBPEKICHHBIX U
4. [logcuuTaTh KOIUYECTBO XBOMHOK C XBOMHOK C IPU3HAKAMH YChIXaHUS
MPU3HAKAMHU YCBIXaHUS 0 KJIaccaM. OTHOCHUTEIILHO OOIIEro KOJIMYEeCTBA

COOpaHHBIX XBOMHOK.

OnenouHnas TadJauIa

Tabmuna 1
OueHka NOBpPeKIEHUsS M YCHIXaHUSA XBOU
Kanacc noBpexnenus | Buabl noBpe:kieHunii XBou XapakTepucTuKa yChbIXaHHS XBOH
/ K1acc yChbIXaHus
KIT1/KV 1 XBOMHKA 0€3 TSATEH Her cyxux ydacTkoB
KII2/KVY 1 XBOMHKA c HeOonpMM | HeT cyxux yyacTkoB
YHCJIOM MEJIKUX MATECH
KII3/KVY 2 XBOHHKA C OOJBIIMM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U XKEJTHIX ATCH
-/KY 3 - Vcoxna 1/3 XBOMHKH
-/KY 4 - VYcoxiao 0osee MOJOBHHBI XBOMHKHU
WJTU BCSI XBOMHKA JKEJITas M cyXasi
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Knacce! moBpexneHus (HEXpO3kI) 1 2 3
Kiacchl yChHIXaHHuA 1 1 1 2 3 4

Puc. 3. Knnaccsl noBpex/1€HUs U YCHIXaHUS XBOU
3. O0paboTKka pe3yJIbTATOB ONBITOB

Ta0nuua 2
Omnpenesenne Kjiacca MNOBpe:KIeHUsT XBOU
Kiacc KII 1 KII 2 KII 3
TTOBPEIKICHHUS
XBOH
Howmep XBOUHKH 0€3 TSATEH XBOMHKH C HEOOJBITUM XBOMHKA C OOJIBIITUM
JepeBa YHCIIOM METKUX TSATeH YHCIIOM YEPHBIX U
JKEJITHIX TATECH
IT. % IT. % IT. %
1
2
3
Mecto
orbopa
Marepuasia
BeiBom: % xBowHOK — 0e3 mATeH, HA % HEOOJIBIIOE YHCIO MENKUX TMSATEH
JKEJITOTO 11BeTa, y % MHOTO MATEH Mo Bceil amuHe. Takum o0pa3oM, TOMHUHHUPYET  KIIacc
TTOBPEKICHUS XBOH.
Tabmuma 3
Onpenenenue Kiacca ycbIXaHUs XBOH
Knacc KV 1 Ky 2 KV 3 KV 4
MTOBPEKICHH
s XBOH
Howmep VY XBOMHKH HET VYcox KOHUHK Ycoxna 1/3 VYcoxio 6onee
nepeBa CyXHX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH MTOJIOBUHBI
MM XBOWHKH WJTH BCS

40




DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘Q{PEX“(}:[EHV[E BBICILIETO OBPA3QBAHV[5I PIyTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTuC Aucm 41
XBOHMHKA JKeJITast U
cyxast
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecto
oTbopa
MaTepuaia
BeiBog: % XBOMHOK OTCYTCTBYIOT CyXH€ YUaCTKH, Y % yCOX KOHYHMK XBOWHKH, Y
% ycoxsia TpeTb XBOMHKH, % XBOMHOK — TMOJHOCThIO cyxue. Takum oOpazom,
JOMHHHPYET  KJIACC TIOBPEKICHUS XBOM.

CrenaiiTe BBIBOJI O YUCTOTE BO3AyXa HA UCCIIEYEMOMN TEPPUTOPUH T10 Tabnulie 4.
Kiacc uncToThl BO3/IyXa onpenensieTcs Mpu MepeceueHun Kiacca MOBPEekKICHUS XBOU HA
noberax 2 roja )XM3HA U MAKCUMAaJIbLHOTO BO3pACTa XBOM Ha BETKE.

Tabnmna 4.
Onpenenenue Kiacca 3arpsi3HeHUs1 BO31yXa
MakcuMaJbHbIH Knacc moBpexaeHusi XBoM Ha moderax 2-rorojaa >KM3Hu
BO3PacT XBOH 1 2 3
4 I -1l 1
3 I 1 m-1v
2 1 1l v
2 - v V-V
1 - v V -VI
1 - - VI
VYcnoBHble 0003HAUeHMs Kjacca 3arpsi3HeHus Bo3ayxa: | — wmpeanpHO umctsif; I —

yncTbii; [II — oTHOCUTENBHO YNCTBIN («HOpMay); IV — 3arpsi3HeHHBIN («TpeBora»); V — rpsi3HbIi
(«omacHOY); VI — o4eHb Tps3HBIN («BpeaHO»), ( — ) HE BO3MOXKHBIE COUETAHUS.

4. 3aBepmarommii dTan: Pa3paboTka KapThl CTENEHH 3arps3HEHHOCTH aTMOC(epHOro
BO3/JyXa HAa TEPPUTOPUU HCCIEIAOBAHMS C yKa3aHUEM HCTOYHHMKOB 3arps3HEHHUs; NPE3CHTALUS
pe3ynbTaToB HucciaeaoBaHus. [1oAroTroBka ycTHOro cOOOIIEHHUS U MPE3EHTAH 110 pe3yIbTaTaM
IIPOBEJEHHOTO UCCIIEI0BAHUS.

TpeGoBaHusi K YCTHOMY COOOIIEHUIO:

— IPOJIOJKUTENBHOCTE: 0 10 MuH;

— CTPYKTYpa: KpaTKasi aKTyaJIbHOCTh HUCCIIEIOBaHUs, TUIIOTe3a, 1eNb, 3aa4i, OOBEKTHI 1
METO/IbI, TOJyYEHHbIE Pe3yIbTAaThl U UX 00CYXJIeHHe (IpeCTaBIeHNe MPOIYKTa), BEIBOIBI.

TpeOoBaHKs K CTPYKTYpe NPEe3eHTALMU:

1. TurtyneHbId cnaiiq. B BepxHeil dYacTh cnaiija HEOOXOIMMO  OTPa3HUTh
uHpopMaluio 00 o00pa3oBaTeNbHON OpraHu3aluu, B KOTOPOH MPOBOJIUIOCH
uccienoBaHue. B leHTpanbHOM wacTu cnaiifie yKaspIBaeTcss Tema Yy4eOHO-
HCCJIEIOBATEIBCKOTO MPOEKTA. B HIDKHEW YacTH CIPaBa YKa3bIBAIOTCS yUaCTHUKU
IPOEKTa, BHINOJIHABIINE PabOTY;

2. AKTyaJbHOCTb,
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w

I'unoTesa, menb, 3a7a4u;

4. OOBEKTBHl W METOIBI HCCIEeNOBaHUS (MOTYT OBITh pa3OMTHI HA JBa ciaiia u
OoJtee);

5. PesynbpraTtel mcciaenoBaHuidl. MoryT OBITH TPEICTaBICHBI B BUJEC PHUCYHKOB,
rpadgukoB, dotorpaduii, TaOIUI, KOTOPHIE JODKHBI HMMETh CKBO3HYIO
HYMEpAaLUIO U Ha3BaHHE. KOJMYECTBO CIIAaliI0B 3aBHUCUT OT 00beMa MaTepHaia, HO
HE JIOJDKHO TMPHBBIIIATH OTBEACHHOIO BPEMEHHM Ha cooluieHne. MOoxHO
MPEJICTABIISITh MaTepHall HE B IIOJTHOM 00BbEME, & TOJBKO CaMbl BA)KHBIE MOMEHTHI,

6. BrIBOILI

7. 3axmountenbHblii (“braaromapio 3a BHuManue” win “Criacu00 3a BHUMaHue”).

J11st co3anus KaueCTBEHHOI Mpe3eHTalui He00X0AUMO COOII0IaTh Psiji TpeOOBaHMI:

OO0mue 5. IlpeseHTanus 10KHA HAYMHATHCS C TUTYJIBHOTO Cllaija, rae
TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEACHHS 00 aBTOPE U T.II.
6. Ha cnaiinax HCOOXOAMMO pa3MeIaTh TOJIBKO TE3UCHI, KITFOUCBHIC
CJIOBa, rpadUIecKe MaTepralibl (CXeMbI, PUCYHKH, TaOJHUIIbI, (DOTO
U T.OL).
7. Hcrnonb30BaTh €UHBIN CTUIb 0OPMIICHHUS.
8. KomuyecTBo cnaiiioB JOKHO OBITH JHOCTATOYHBIM ISl PACKPBITHS
TeMBbI, HO He Oosee 20-TH.
[pudte 6. Cnemyer MCHOJB30BaTh CTaHAAPTHBIC, IIMPOKO PACHpPOCTPAHEHHBIE
mpudTer, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;
7. Pa3mep mpudra st 3arosoBKoB — He MeHee 24, as uHpopMauu
He MeHee 18.
8. He pexomeHIyeTCsl HCIIOJIB30BAaTh pa3HbIC TUIBI MIPU(TOB B OJTHOMN
TIpe3eHTaIlHH.
9. Jlns BeImencHHWS WHPOPMAIUHU CIIEAYeT WCIOJIb30BaTh IKUPHBIN
mpudT, KypCcUB WK MOAYEPKUBAHUE.
10. He 31moynoTpe0isTh MpONUCHBIMU OYKBaMH.
®onH 3. JKenaTenbHO MCMONIB30BATh OAHOTOHHBIN (DOH HESPKUX MACTEIBHBIX
TOHOB.
4. Jlns dhoHa MPEANOYTUTETHHBI XOJIOAHBIE TOHA.
Hcnons3oBanue 3. Ha omHoM cnaiiie peKkOMeHIyeTcs HCIONIb30BaTh He Oonee 3-x
1BeTa IIBETOB: OJIWH 1 OHA, OMH JIJISl 3aT0JIOBKA, OJTUH ISl TEKCTA.
4. Jlns ¢hoHA ¥ TEKCTa UCIOIH30BaTh KOHTPACTHHIE IIBETA.
[TpencraBnenue 4. PexomeHayeTCs WCIOIB30BATh KOPOTKHUE CJIOBA M TIPEIJIOKECHHS.
uH(pOopMaIuu 5. MuHUMH3HPOBATH KOJIMYECTBO MIPEIJIOroB, Hapeuuii,
MpHJIaraTeIbHbIX.
6. 3aroJoBKU JOJDKHBI IPUBJIEKATh BHUMAHKE ayTUTOPHUH.
O6nem He crout 3amoyiHATH ONUH CIIAWJI CIWIIKOM OOJIBIIMM OOBEMOM
uH(popMaIuu uH(pOpMAaIIUU: IO MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0ojee Tpex

(bakTOB, BBIBOJIOB, ONpPEEIICHUI. "
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2.2. OneHOYHbBIE CPeACTBA PY0EKHOI0 (TEMATHYECKOI0) KOHTPOJISI 0 IHCIUIINHE
«buoaorus»

PyOexHbIil KOHTPOJIb TIO AUCHUILTHHE «BHONOrHsS» MPoBOAUTCS B GOpPME KOHTPOIBHBIX
paboT Ha OTHENBHBIX 3aHATHUSAX IOCJIE 3aBEPILIEHUS M3Yy4YEHUs IE€PBOr0, BTOPOIO, TPETHErO U
4eTBEpTOro paszaeios. [locie 3aBepiieHus MATOTO paszena pyoeKHbIH KOHTPOJIb MPOBOJUTCS B
dopme 3amuTHl Keica: NPEACTaBICHUS pe3yJbTaTOB pEIIEHUs KEHWCOB (BBICTYIUIEHHE C
npe3eHTanueli). PyOexHbIli KOHTPOJIb MIECTOTO pa3zeiia MPOBOAUTCS B (hOpPME 3aIUThI MPOCKTA!
IPECTaBICHUS PE3YIbTATOB BINOJIHEHHUS y4eOHO-NUCCIIEA0BATENBCKOrO MPOEKTA (BBICTYIJICHUE
C Ipe3eHTaluen ).

[TpuBenem mpuMepsl 3a1aHuil JUIs KaX10T0 TUIa pyOeKHOTO KOHTPOJIS.

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

B pesynprate ocBoeHus neporo paszgena “Kierka — cTpyKTypHO-(YHKLIHMOHAJIbHAS
SAMHHMIIA KUBOTO’’ 00YJArOIIHECS CMOTYT:

— XapakTepu30BaThb CTPOCHHE U (PYHKLIUU OCHOBHBIX OHOIIOJUMEPOB, KJIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OINpEAEIATh PE3yabTaThl U3MEHEHHs I€HETHMUYECKOTO KOAA B IPOLECCAX MATPUYHOIO
CUHTE3a;

— OpraHM30BbIBaTh HaOIIOJ€HUE OHOJOIMYECKHMX OOBEKTOB Ha MOJIEKYISIPHOM MU
KJIETOYHOM YpOBHE.

KonrponbHas pabGota mpencrasisier coOoil 3aiaHusi B TeCTOBOM (hopMe paziMyHOIro
YPOBHS CIIOKHOCTH: “HU3KHI”, “cpeaHuil” u “BbICOKHMIl”. B 3aBUCMMOCTH OT TUNA U TPYAHOCTU
3aJlaHUs €ro BBINOJIHEHHE OLIEHMBAETCS pa3HbIM YUCIOM OayuioB. BblNoiHeHHe Kakaoro
3aIaHUsT ““HU3KOT0” YPOBHS CIOXKHOCTU OIeHWBaeTcs | OamioMm. 3a BBITIOJHEHHUE 3aJIaHUMA
“cpenHero” ypoBHsSI CIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTBI M IPaBWJIBHOCTH OTBETa
npucBauBaeTcs 10 2 0asioB.

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

3aaHus BceX YPOBHEH CII0KHOCTH IPOBEPSIFOTCS ABTOMAaTHYECKH.

Pacnipenenenue 3aianuii o ypoBHSIM CIIOKHOCTH MPEACTABICHO B ClIEyIOIIeH Tabuie:

YpoBeHb bana IIpouentHoe Tun Bonpocos
CJIO0KHOCTH coJepxaHue
3alaHus 3aJaHui
Huzkni 1 65% - 3a7IaHUS C BELIOOPOM OJTHOTO TIPABMIIHHOTO
OTBETa
Cpennuit 2 15 % - MHO>KE€CTBEHHBIN BBHIOOD;

- BOIIPOCHI HA YIIOPAOYMBAHUE WU
YCTaHOBJICHUE MPABWIBHON
IIOCJIEI0BATEIHOCTH

Bricoknii 3 20% - CUTYallMOHHBIE 3a7]a4H WA BOTIPOCHI
MpeIyCMaTPUBAIOIINE Pa3BEPHYTHIA OTBET

Kputepun onieHnBaHus pyoeKHOW KOHTPOJIBHON pabOTHI:
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OIIeHKa HpOIIeHT BbINNOJTHCHUSA

“OTIUYHO” 85-100%

“xopormio” 70-84%

“yIIOBJIIETBOPUTEIHHO” 50-69%

“HeyJI0BJIETBOPUTEIILHO™ menee 49%

1. Azotucroe ocHoBaHue ajieHuH B Mosiekyie JIHK kommiementapHo...
1) ryanuny;
2) HUTO3UHY;

3) ypauuiy;
4) THMHHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSM OTHOCSITCH...
1) ajleHUH U TYaHWH;

2) ryaHUuH M LIUTO3UH;

3) IMTO3MH U ypaIlu;

4) ypaiui 1 aJieHuH.

3. Beibepute pynkumro nPHK?

1) XxpaHeHue reHeTU4ecKoil nH(popMaIH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOAUT B cocTaB pubOCOM;

4) nepenoc revernueckoii ungopmanuio ot JHK k pudocome.

4. KneTku syKapuoT HE COAepIKar...
1) mu3ocom;

2) pudocom;

3) Me30coMm.;

4) xomruiekca ['oib K.

5. KneTku npokapuoT conepxkar...
1) KJIeTOUHBIN LEHTP;

2) BHAOIIa3MaTHYECKYIO CETh;

3) pub0CcOMBbI H ME30COMBI;

4) xoMIueKkc ["obIKN U TU30COMBI.

6. Kakue opranouil BCTpEYarOTCsl TOJIBKO B PACTUTEIBHBIX KIETKaX?
1) sHIOIIIa3MaTUYECKas CETh;

2) IIACTH/IBI;

3) MUTOXOHIPHH;

4) xomruiekc ['omb K.

7. B meTadazHoil XpOMOCOME BBIIETSIOT. .

44




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE
,;1@ _ VUPEXTIEHVE BBICILIETO OBPA3OBAHVIST
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC

CMK
PIYTUC

Aucm 45

1) muieyu ¥ LEeHTPOCOMY;

2) LEHTPOCOMY U LIEHTPHOJIH;
3) LEHTPUOIIU U LIECHTPOMEPY;
4) HeHTpOMepY M IJIeYH.

8. K aBToTpodam oTHOCATCH. .

1) Bupychsi;

2) XeMOCHHTE3HPYIOIHe 0aKTePHH;
3) rpubsr;

4) mapa3uTU4YeCKue OaKTepHUH.

9. Tpanckpunuus — 3T0...

1) cBsi3piBanre aMUHOKHUCIIOTHI ¢ TPHK;
2) nepeHoCc aMMHOKUCIIOTHI B pubocomy;
3) ynBoenue monekynsl JJHK;

4) cunre3 nPHK na matpuue JJHK.

10. Eciim komupytommas Oenmok 4acth TeHa coaepkut 6000 map HYKICOTHIOB, TO CKOJBKO

AMUHOKUCIIOT B KOﬂpreMOﬁ MOJICKYJIC 66)11(21?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 001e3HeH, BBI3bIBAIOTCS BUPYCaMu?
a) TyOepkyIe3 u audTepus;

6) Audrepus u CITNU/L;

B) CIIU/{ u rpunm;

T') TPUIII U TYOepKYyIes;

12. B pe3ynbTare nepBoro AeaeHUs Meio3a MPOUCXOIUT:
a) yBeJIMueHne Habopa XpoOMOCOM;

0) yMeHbIIeHHEe HA0Opa XPOMOCOM;

B) COXpPaHEHUE UCXOAHOTO HabOpa XpOMOCOM.

13. Uto mpoucxoaut B anagasze I meiioza?

1) cnupanu3zanus XpoMocoM;

2) pacxokJIeHHe K MOJIKcaM IBYXpOMAaTHIHBIX XPOMOCOM;
3) pacxo:kenne K MoJ0caM XpOMaTHI;

4) pacnoyoXKeHne XpOMOCOM B IJIOCKOCTH 9KBAaTOpa KIIETKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun OyHKIHS

1) pubocoma A) nepeBapuBaHHE OTMEPIINX KIETOK
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2) XJIOPOTLTACTHI b) dotocunTes

3) MM30COMBI B) cunTte3 6enka

4) HeHTPUOTH I') oOpazoBaHue BepeTeHa JACTICHUS

Oranon: 1-B; 2-b; 3-A; 4-I'

15. BpiOepuTe XHMMHYECKHE DJIEMEHTBHI KJIETKH, KOTOPBIE BXOJAT B COCTaB OPraHUYECKUX
BEIIECTB:

1) KaybIMii;

2) yraepon,

3) IMHK;

4) Bomopon;

5) kucopon;

6) Menb;

7) a3oT.

16. YcTaHOBHUTE COOTBETCTBUE

I'pynnel aMMHOKHUCIIOT [IpencraBurenu
1. HeiTpanbHblie A) TIlyTaMUHOBas KUCJIOTA
2. Kucnslie b) nu3un
3. OcHOBHBIE B) ananun

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

17. B monexyne JHK nykineotunsl, copepxamue aneHuH, cocTaBisitoT 10%. Ckonbko
MPOLIEHTOB B JAHHOW MOJIEKYJI€ HYKJIEOTHIOB, COJIEPKALINX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykineotusl, copepxarmue ypanui, coctasisioT — 30% wu agenun — 40%.
CKOJIBKO ITPOLIEHTOB a/IEHUJIOBBIX HYKJIEOTUA0B conepxutcs B uenu IHK, kommiemenrapHoit
TOH, Ha KOTOpPOU cuHTe3upoBaach 3tra PHK?

1) 0;

2) 30;

3) 35;

4) 40.
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19. Yuacrok monexkynsl JJHK cocrout m3 60 map HykieoTuaoB. Omnpenenutre IJIUHY STOTO
yudactka (paccrosinue Mexay nykieoruaamu B JIHK cocrasiser 0,34 um)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment Mosekynsl JHK coxpepxur Ckonpko
AMUHOKHUCJIOT OyZIeT BXOJUTh B cOCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

1230 HYKJICOTHIHBIX OCTATKOB.

2. 3amuTa KeiicoB: MpeAcTaBJeHHE Pe3yJIbTATOB pellleHUsl KeiiCoB.

3amuTa Keiica sBiSeTCS PYOEKHBIM KOHTpOJEM IO IATOMY paszneny “buonorust B
XKHU3HU, B pe3yJIbTaTe U3y4yeHHsI KOTOPOro 00y4aroInuecs: CMOTr'yT:

— aHaJM3MpOBaThb OTUYECKHE aCIEeKTbl COBPEMEHHBIX MHCCIEIOBAaHUN B 00sacTu
OMOTEXHOJIOIMH U T€HETUYECKUX TEXHOIOTUH.

Jist 3amuTel KelcoB oOydaronuMces HeoOxoaumo B pamkax BCP moaroroButh ycTHOE
cooOlLIeHNe M0 pe3ysibTaTaM pelleHus Kelica ¢ IOArOTOBKOM Mpe3eHTaluii.

Kpurepnu onieHuBaHMs YCTHOTO COOOICHMSL:

Baubl
Kpurepun
OLICHUBAHM S
1 6aan 2 dania 3 daqia
1. CooTBeTcTBHE coZiepKaHue JOKIana coepKaHue cozepKaHue
coJiepKaHus JOKIAa | JIMIIb YaCTUYHO JOKJIazaa, 3a JOKJIaaa
3as1BJICHHOU Teme COOTBETCTBYET VCKJIFOUEHHEM COOTBETCTBYET
3asIBJICHHOU TeMe OTIETBHBIX 3as1BJICHHON TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT
3as1BJICHHON TEME U
B MOJIHOW Mepe €€
packpbIBaeT
2. CreneHnp packpsITa Majiast 4acThb TeMa pacKphiTa TeMa pacKphITa
PACKpBITHUS TEMBI TEMBI; TTIOUCK XOpOLLIO, HO HE B IIOJIHOCTBIO;
nH(popMaIuu MpoBeAEH | MOJTHOM 00BEME; MIpeACTaBIEH
MMOBEPXHOCTHO; B nHdopManuu 000CHOBaHHBIH
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M3JI0KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

HPE/ICTABICHO
HEJOCTaTOYHO; B
OTACJIbHBIX CJIydasaX
HapyllIeHa JIOTUKA B
W3JI0)KEHUU
Marepuaia, He
COBCEM JJOCTYITHO

00BEM
uHpopmanuu;
U3JI0KEHUE
marepuaia
JIOTUYHO, IOCTYITHO

3.YMeHue 10CTynHO
Y TIOHSITHO TepeaTh
coJiepKaHue JoKIaa
B BH/JIC MIPE3CHTAIINHN

U3 MpeICTaBICHHON
IIpEe3EHTALM1 HE COBCEM
MOHITHA TEMaTHKa
UCCJIEIOBAHMSI, JeTaIN
HE PaCKPBITHI

Ha OCHOBE
MIPEACTABICHHOMN
MIPE3CHTALUU
dbopmupyercs
oO1iee MOHUMaHKE
TEMAaTHKHU
UCCJIEI0BAHMS, HO
HE SICHBI JIeTalln

Ha OCHOBE
MPEACTABICHHOMN
MIPE3CHTALUU
dopmupyercs
MOJIHOE TIOHUMaHUE
TEMAaTHKHU
UCCIIEeI0BaHMS,
PACKPBITHI JETAIH

OI_IGHI/ITC MPE3CHTAHNIO 110 CJICAYIOIIUM KPUTCPUSM:

Kpurepun Bbanabl
OLICHUBAHMS
0 1 2
IIOJIHOTA uHpopManus, uHpopmManus, IIpe3eHTaLMs
MCIIOJIb30BaHUs UCIIOJIb3yeMasi B MIPE/ICTABICHHASI B | COAEPIKUT MOJIHYIO
y4yeOHOro MaTepuana | Ipe3eHTaluH, He IIPE3CHTALINN, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uHpopmanuio,
HO HEJJOCTaTOYHO JOCTaTOUHYIO JIJIS
MIOJIHO PacKphIBAIOT | pOpMHUpOBaHUS

€C COACPpIKaHuC

MMPpEaACTaBJICHUA O
TEMEC

JIOTUKA U3JIOKEHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HEe
COOTBETCTBYET TEME,
IJIaHa HET

Marepuan
MpEe3EHTalNN
YaCTUYHO
COOTBETCTBYET TEME
3a7aHus, IUIaH
IIOCTPOEH HE TOYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALIUN
MTOJIHOCTBIO
COOTBETCTBYIOT
TEMeE 3alaHus U
COCTaBICHHOMY
IUTaHY

opdorpapuyeckas

TEPMHUHOJIOTHYCCKasA 1

B [IpE3EHTALINH
IIPUCYTCTBYIOT

B [Ipe3EHTAINH
MIPUCYTCTBYIOT

B IIpE3CHTAlNN
OTCYTCTBYIOT
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PrYTUC Aucm 49
IPaMOTHOCTh opdorpaduyeckue opdorpadpuyeckue | opdorpapuueckue
OmMOKH, HE BCE OLIMOKH, TEPMHUHBI | OIIUOKHU, TEPMUHBI
TEPMHUHBI IPUMEHEHBI | IPUMEHEHBI BEPHO | IPUMEHEHBI BEPHO
IO CYIIIECTBY
AKKypaTHOCTh U Mpe3CHTAINS Mpe3eHTAIHS PE3CHTAIUS
OpPUTHHAIILHOCTD MOoCTpoeHa 0e3 yyeTa | MocTpoeHa ¢ MIOCTPOEHA B
MOCTPOCHHUS KOMITO3UITUU y4eTOM TpeOOBaHUH | MOTHOM
claiiioB, 0e3 K 0)OPMIICHHIO, HO | COOTBETCTBUHU C
COOITIOICHUS HET eIMHOTO TpeOOBaHUSIMU
TpeOOBaHUH K o opMIIeHUS odopmIIeHHUS],
mpudTam u CIIali10B UCIIOJIb30BaH
[[BETOBOMY OpPUTHHAIILHBIH
0hOpMIICHHUIO MOAXO0 K
0(OPMIICHHUIO
Cl1ai10B
IIIkajia nepeBoja 6a/1JI0B B OTMETKY
17-15 6annoB - «5»
14 - 9 6annoB - «4»
8-6 6amoB -«3»
Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»
3. 3ammTa TPOEKTA: MpeICTaABJIeHHE Pe3yJbTATOB BBINOJHEHHS Yy4eOHO-
HCCJIe0BATEIHCKOI0 NMPOEKTA.
3amuTa SBIIAETCS  PYOSKHBIM  KOHTPOJIIEM TIO0  IIECTOMY  pasleny

“BrOSKOIOTUYECKHE UCCIIEIOBAHUS, B PE3YJIbTATE U3YUECHUSI KOTOPOTO O0YUYaOIIUECs] CMOTYT:
— OIHUCHIBaTh METOABI OMOIKOIOTUYECKUX UCCIETOBAHUMN;
— TUTAHUPOBATh OMOIKOIOTHUSCKUN IKCIIEPUMEHT;
— IPOBOAUTH OMOIKOIOTHUECKUN IKCIIEPUMEHT;
— MHTEPIIPETUPOBATH PE3yJIbTAThI TPOBEICHHOTO OMOIKOJIOTHIECKOTO IKCIIEPHUMEHTA C
MCIIOJIb30BaHNEM KOJIMYECTBEHHBIX METO/IOB.
st 3amuThl TpoeKTOB o0yJaronmmcst HeooxoaumMo B pamkax BCP moAarotoBuTs ycTHOE

cooOllienne 1o
IIPE3CHTALAMN.

pe3yJbpTaTamMm

BBITTOJIHCHU A

yueOHO-HCCIIEJ0BATENBCKOTO

IMPOCKTA C

TpCGOBaHI/IH K Ope3CHTAUU U COO6H.ICHI/IIO OIMKMCAaHbl B IPUMEPC BLIITOJIHCHHUA y‘ICGHO-
HCCIICO0BATCIIbCKOI'O IIPOCKTA.

Kputepun onieHnBaHMsI YCTHOTO COOOIIIEHHUS:

Kpurepun
OLICHUBAHMS

Banasl

1 0aaa

2 0aJi1a

3 0asi1a
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,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
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TYPU3SMA U CEPBUCA»

PryTUC Aucm 50
1. CooTBeTCcTBUE CoJIepKaHue JTOKIIaaa CoJiepKaHue coJiep>KaHue
COACPpIKAaHUA JOKJIada | JIUIIb YaCTUYHO JOKJIazaa, 3a JOKJIaga
3a9BJIEHHOU TEME COOTBCTCTBYCT HNCKIHUCHUEM COOTBCTCTBYCT

3a4BJIEHHON TEME OTACJIBbHBIX 3a9dBJIEHHOU TEME U
MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET pacKpbIBacT

3as1BJICHHOMN TEME U
B [TOJIHOM Mepe €€
packpbIBaeT

2. CreneHb
PACKPBITHUS TEMBI

packpbITa Majas 4acThb
TEMBI; TTIOMCK
uH(pOopMaluu IpoBeAEH
MMOBEPXHOCTHO; B
U3TI0’KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYIMHOCTh

TEeMa pacKphITa
XOpOIIIo, HO HE B
IIOJIHOM 00BEME;
UHPOpMALIUU
IPEICTABICHO
HEJ0CTaTOYHO; B
OTJIEIbHBIX CIyYasx
HapyIICHA JIOTHKA B
U3II0KEHUH
MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKphITa
ITOJIHOCTBIO;
IpeICTaBJICH
00OCHOBAHHBII
00BEM
UHpOpMaLNH;
U3JI0)KEHHE
MaTepuana
JIOTHYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
W MMOHATHO IEPEAATh
co/iepXaHue JoKiIaia
B BUJI€ IPE3EHTALIUN

U3 MIPEICTABICHHON
IPE3EHTAlMH HE COBCEM
MOHATHA TeMaTHKa
UCCIIEI0BaHMUs, AETaJIN
HE PaCKpHITHI

Ha OCHOBE
MPEICTaBICHHON
Npe3CHTAIN
¢dhopmupyercs
o01iee MOHNMAaHKe
TEMAaTUKH
UCCIICIOBAHMUS, HO
HE SICHBI JICTaJIH

Ha OCHOBE
MPEJCTABICHHOMN
Ipe3eHTalNN
dopmupyercs
MOJIHOE TOHUMaHHUeE
TEMaTHUKH
HCCJIeIOBaHUS,
PACKPBITHI J€Taln

OLICHI/ITC MPE3CHTA IO 110 CJICAYIOIIUM KPUTCPUSM:

Kpurepun Bbanabl
OLICHUBAHNSA
0 1 2
IIOJIHOTA uHpopManus, uHpopManus, IIPE3EHTALUS
HCITOJI30BaHUS UCIIONIb3yeMasi B MIPEACTABICHHAsA B | COAEP/KUT MOITHYIO
y4eOHOro MaTepuaa [IPE3EHTAlLUH, HE MIpEe3CHTALNH, U YETKYIO
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€C COACPpIKaHune

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucem 51
OTHOCUTHCS K TEME OTHOCHUTCA K TEME, I/IH(l)OpMaLII/IIO,
HO HEAOCTATOYHO JOCTAaTOYHYIO JIA
ITIOJTHO paCKphIBArOT (1)OpMI/Ip0BaHI/I}I

IPEICTaBICHUS O
TeMe

Marepualia B
COOTBETCTBHUH C
IJIAHOM M TEMOH
3aJlaHus

JIOT'MKa HU3JI0KCHHUA

Marepual
IIPE3CHTALNN HE
COOTBETCTBYET TEME,
IJIaHa HET

MaTtepuanl
MPE3eHTALIUU
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IU1aH
IIOCTPOEH HE TOYHO

Marepual,
IIPUBEICHHBIN B
Mpe3eHTallUN
MMOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTaBJICHHOMY
IJIaHy

I'PaMOTHOCTb

TEPMUHOJIOTHYECKAsS 1
opdorpaduyeckas

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

B IIPE3CHTALIUN
IPUCYTCTBYIOT

opdorpaduyeckue
OLLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

B IIPE3CHTALIUU
OTCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTb U
OpUTMHAJIBHOCTh
MOCTPOEHUSA

Mpe3CHTAIHS
nocTpoeHa 6e3 y4yera
KOMITO3UITUU
cllaioB, 0e3
COOIIOIEHUS
TpeOoBaHUil K
mpudraM u
[[BETOBOMY

0 opMIIEHHUIO

Ipe3eHTaINs
TIOCTPOCHA C
y4eToOM TpeOOBaHHI
K 0(pOpMIICHHIO, HO
HET eIMHOTO
odopmIIeHUs
Cl1aii10B

pe3eHTaLUs
IIOCTPOEHA B
MOJIHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
oopmieHus,
UCIIOJIb30BaH
OpUTMHAIILHBIN
HOJIXOJT K
oopmIeHHIO
clIaiIoB

Kputepun onieHnBaHus 3alIUTHI IPOEKTA: OaJIIbl 32 YCTHOE COOOILEHUE U MPE3EHTALNIO
CYMMHPYIOTCSI. OLIEHKA BBICTABIISIETCSI B COOTBETCTBUH CO ILIKAJIOH:

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

Memnee 6 6aIoB MM OTCYTCTBHE PAOOTHI - «2»
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N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 52

OueHovHbIe cpeacTBA MPOMEKYTOYHOM aTTeCTAIMH MO AUcHUIIuHe «buosorus»

[IpoMexyTouHass KOHTpOJIb MO JAUCUHUIUIMHE «bHOJOrUsS» MPOBOAUTCS B BHIE
NUCHbMEHHOW MTOTOBON KOHTPOJIbHOU padoTel. KoHTponbHas paboTa BKIO4aeT B ce0s ABa THIA
3aJJaHUI: TECTOBbIE BOIIPOCHI, HAMPABJICHHE HA MPOBEPKY YCBOCHUS TEOPETUUECKOr0 MaTepHala,
¥ 33/1a44 U 33/1aHUs1, HAlIPAaBJICHHbIE HA MPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUYECKUX YMEHHA.

Yacte 1 comepxut 15 3amaHuii ¢ BHIOOPOM OJIHOT'O BEPHOTO OTBeTa M3 4deThipex U 10
3aJjaHHii C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTMYECKHX OOBEKTOB,
MIPOLIECCOB U SIBJICHUH.

Yacte 2 coxepxur 4 3amaud M3 pasHbIX TEM JUCHUIUIMHBI KU 1 NIPaKTHKO-
OpUEHTUPOBaHHOE  3afaHue, (GOPMUPYEMOl B  COOTBETCTBUM C  METOJIUYECKUMU
PEKOMEHIALIUAMHU.

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

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAAET MOJIEKVYIJIA

1) ne30kcuprOOHYKIEMHOBON KHUCIOTHI

2) pruOOHYKIEHHOBOW KHCIIOTHI

3) nunuaa

4) monucaxapua

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVYJIE IHK [TPOUCXOAUT B ITPOLIECCE
1) TpancBepcuun

2) penapanuu

3) perumKanuu

4) Tpancdopmanuu

3. IJI1 OBPAZOBAHU S JIMITUJTHOI'O BUCJIOS BAXXHBI B3AVIMOJIEMCTBHA
MEXIY MOJIEKYJIAMU JIMTIN/OB:

1) BOJOpOHBIE U HOHHBIE

2) NOHHBIE U KOBAJICHTHbBIE

3) KOBaJNIeHTHBIE U THAPO(POOHBIE

4) Tonpko TuAPodoOHBIE

4. YAAJIEHUE JUMEPOB TUMHNHA B MOJIEKVJIE JHK ITPOUCXOAUT B ITPOLECCE
1) penapauuu

2) Tpancopmanuu

3) TpaHcBepCcHH

4) peruKamuu

5. 111 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJIEOTHI0B

3) riauKoreHa

4) dpochonunumon

6. BITPO®A3E MUTO3A JIVIMHA XPOMOCOMBI YMEHBHIAETCA 3A CHET
1) TpaHCcKpUnIUU

2) peayniauKaiuu

3) nenatypanuu

4) cnipanuzanuu

7. BIIATOJAPS KOHBIOTALITMU 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenudeHue ynciia XpoMOCOM BJIBOE

2) oOMeH reHeTndeckoil nHpopmanuen Mex1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) yMEHBILIEHUE YK CIIa XPOMOCOM BIBOE
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4) yBenMUYEHHUE YKCIia TaMeT

8. IIOJIMMTENTUAHBIE LHEITM CUHTE3NUPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

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

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

3) Ha MeMOpaHe YHAOIIIA3MATHIECKOTO PETUKYIyMa, 3aTeM MOIU(DUIIUPYIOTCS B arapare
I'onbmxu

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

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO DyKapuoT apxebakTepuit

2) syKapuoT U dy0aKTepHii

3) syOakTepuiil u apxedakTepuit

4) apxebakTepuii U SyKapuoT

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

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacuierieHueM BEIIEeCTB

4) UCTI0IB30BAHUEM SHEPTHH

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

1) MuTOXOHIpUS

2) xpomMocoma

3) ren

4) xnoporact

12. JOYEPHUE XPOMATHUJIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMMU TTOCIJIE

1) cnapuBaHUS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTHUYHBIMH XPOMOCOMaMHU

3) pa3neneHus COeANHSIONIENH UX LIEHTPOMEPHI

4) BBICTpanWBaHUS XPOMOCOM B 9KBATOPUATHHON TNIOCKOCTH KJIETKH

13. TEHETUYECKUH KO/ — ATO:

1) HabOp KIICTOYHBIX TCHOB

2) HyKJICOTHTHASI TIOCJICI0BATEIEHOCTh I'eHA

3) reHeTHyecKast YKCIPECCHSI

4) cuctemMa 3arucH TeHETUIEeCKO HH(OopMaIuu

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

1) sape

2) MUTOXOHIPHUSIX

3) muTomIazme

4) anmapare I'onbxu

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

1) nu30comMbl

2) XJIOPOILIACTBI

3) sapeIIIKU

4) anmapar I'osbpxu
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9TaJI0HLI OTBETOB

Ne zamanus 112|314 |5(6[78]9)10]11 12|13 ] 14| 15
OTBET 1121411134231 4|2 |3 ]|4] 2] 3

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

16. BOCCTAHOBUTE B UICTOPUYECKOM IUJIAHE ITOCJIEJOBATEJIBHOCTDH
STAIIOB BO3JEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuiieHue BIMSHUS HA TPUPOAY C KOPEHHBIM MPE0OPa30BAHUEM YaCTH SKOCHUCTEM;

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

3) r106aibHOE U3MEHEHUE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTPaHWYEHHON MHTCHCU(UKAITUEH XO3SICTBA;

4) CBEpXHUHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro U3MEHEHHUS SKOCUCTEM B MEPUOJ CTAHOBIICHUS
YeJI0BEUeCTBA;

5) Bo3ACHCTBHE JTIO/ICH HA OrOoc(hepy JIUIIb 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 kietke — 4n4c

3) neneHue LEHTPOMEP XPOMOCOM

4) popMupoBaHUE BepeTEHA JCICHUS

5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. KAKHME IMPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3EI?

1) ciupanu3zanusi XpoMOCoM

2) penymnukanus Mosekyn JJHK

3) pacTBOpeHUE s11epHOI 000I0UKH

4) cuHTE3 OCJIKOB B IIUTOIIA3ME

5) cunre3 nPHK B siape

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

1) yrnexucinplii ra3 BbiensieTcs: B arMocgepy B mporecce pOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMS €ro 4acTh MOTJIONAEeTCsl PACTCHUSIMU U3 CPEJIbI;

2) yIIeKHUCIIbIN Ta3 MOTJIomaeTcs u3 arMocdepsl B mporiecce POoToCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMSI €T0 4acTh BBIJCISACTCS PACTEHUSIMH B CPELY;

3) yrieKkucIblil raz atMmocdepsl MmoriomaeTcs B npoiecce (oToCHHTE3a ¢ 00pa3oBaHUEM
OpPraHUYECKHX BEIECTB, a C THOENbI0 PACTEHUH U )KUBOTHBIX MPOUCXOAUT OKHCIICHHUE
OpPraHMYECKUX BEIIECTB C BBIJICJICHUEM YTIIEKUCIIOrO Irasa;

4) yriekuciblii ra3 aTMocQepsl IOMIIOMAETCs B IIpoliecce POTOCHHTE3a, & PU JAbIXaHUH
BbIZIETISIETCS] B aTMOCdEDY;

5) yraekucislii ra3 armocepsl MorouaeTcs B npouecce (GOTOCHHTE3a, a P CXKUTAHUN
OpraHMYECKUX BEIIECTB BbIAEISAETCS B aTMOCheEpy.

20. YKAXUTE INTOCIEAOBATEJIBHOCTbB ®A3 OIVIOAOTBOPEHNM .

1) cusiHUe TaMeT, WM CUHTaMUN
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2) AMCTaHTHOE B3aUMOJICHCTBUE U CONMIKEHUE TaMeT

3) KOHTaKTHOE B3aUMOJICHCTBUE raMeT M aKTUBALIMS STHIEKIICTKI

21. YCTAHOBUTE IOCJIEJOBATEJIBHOCTH CTAIVN MHAUBUIY AJTBHOI'O
PA3BUTHUSA UEJIOBEKA, HAUMHAA OT 3UT'OTHL.

1) bopMupoBaHHe YETHIPEXKAaMEPHOTO Ccep/lia

2) obpazoBanue 6J1aCTOMEPOB

3) bopmupoBaHrEe HEPBHOU CHCTEMBI

4) hopmupoBaHUE ME30CPMBI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATHUYECKOM MEMEPAHBI

1) obecnieunBaeT MOCTYIUICHHUE B KIIETKY HOHOB M MEJIKUX MOJEKYI

2) obecrnieunBaeT MEPEIBIKCHHIE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPY>KArOIIeH CpeIbl

4) ydacTBYeT B IOIJIOIIEHUY BEIIECTB KJIETKOMI

5) mpumaeT KJIETKe )KEeCTKYI0 hopMy

6) ciy>xut matpunei aia cuateza ”PHK

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

1) oO6pazoBaHue MOJUHYKICOTUIHOMN IETIH

2) coeuHSI0TCA HYKJICOTH/IbI, COAepKAIUe Ae30KCUPUO03y

3) matpuneit ciyxut mosekyna JJHK

4) IpOUCXOIUT B siIpe

5) ynBoenune monekynbl JJHK

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

1) 3aknagKa 3a4aTOYHBIX OPTaHOB 3apOAbIIIA

2) HamnpaBJIeHHbIE TIEPEMEIECHUSI KIETOK U uX JuddepeHnpoBKa

3) pa3BUTHE HEPBHOI MIACTUHKU

4) cnusHUE SIMIEKIIETKHA U CTIEpMaTO30Hu1a U 00pa30BaHUE 3UTOTHI

5) bopMupOBaHUE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apOIbIia

25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA 1O BPEMEHU
CVIIECTBOBAHUS, HAUMHAS C CAMOM IPEBHE ®OPMBI:

1) Yenosek ymenslit

2) KpomaHBOHIIBI

3) Heannepranplisl

4) YenoBek NpSIMOXOISIIHIA

5) ABcTpanonurek

IJTaJI0HbI OTBETOB

No
3aJaHUS

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141245 (345|231 25431134125 (4523151432

B 3apanusax 26-30 pemnre 3a1aqu:

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

Pemenne. O6e ponurenbckue (oOpMbl FTOMO3ZUIOTHBI, MMO3TOMY 3alHUCh CKpEIIMBAHWM OyneT
CIEAYIOLIEH:

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

— OT IIepeKpecTHOro onblieHus: P: AA X aa.

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

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHUSI NAIOT TOJIBKO (POPMBI ¢ KpacHBIMU
1BeTKaMu. 2. Bce MOTOMKYM pacTeHui ¢ OeNbIME [IBETKAMU OYAyT OCIOIBETKOBBIMU (OHH BCETa
roMo3urotHsl). 3. Bce pacreHuss OT CKpemMBaHMS KpPAaCHOIIBETKOBBIX TOMO3HIOTHBIX C
OCITOIIBETKOBBIMUA OYAYT KPACHOIBETKOBBIMH (JIOMUHAHTHBIN (PEHOTHI), HO TETEPO3UTOTHBIMHU
110 TEHOTHITY.

3aganmne 27. 3amaya Ne 2. Ha pebGenka c | rpynmodl KpoBH B pOAJOME TNPETCHIYIOT JIBE
POIUTENBCKHUE MaphI:

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

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

Kakoii mape npuHaainexut peOeHoK?

Pemenne. PeGenok ¢ I rp. kxpoBu no renotuny — [°I°. Takoe coderanue amieneil BO3MOXHO
TOJILKO B CJIy4ae, €CIIM raMeThl M 0TIa, U MaTtepu OyayT cogepkars amienu [°. CiiegoBaTensHo,
9Ta KOMOMHAIIMS T€HOB MOTJIa OCYIIECTBUTHCSA TOJIKO MPH 3a4aTUU peOeHKa B cliyuyae BTOPOU
napbl, KOrja MaTh U OTELl T€TEPO3UTOTHI. 3aIUIIEM CXEMY CKPEILMBAHUS:

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

OueBHIHO, UTO TEpBasi CyNpyKecKas Mapa MpeTeHI0BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. y
Hee MOryT ObITh JeTH ToibKo co II u Il rpynmamu kpoBu:

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

OrtBer. PeGeHOK pUHAIEKUT BTOPOIl ape Cynpyros.

3ananme 28. 3agaya Ne 3. Ompenenurte cpeJHHI pa3Mep JIMCTOYKOB y Oe€Joro Kiesepa,
MOJIyUEHHOTO OT CKpPEIMBAaHUSA TE€TOPO3UTOTHBIX pacTeHuid ¢ nucroukamu 10 u 7 mm
COOTBETCTBEHHO.

Pemenne. OnpesensieM reHOTUIBI U 3aIIUCHIBAEM CKpEIIMBAHUE:

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

OrtBer. [lonydyeHo 4 Tuna (eHOTHIIOB M T€HOTUIIOB B PAaBHBIX COOTHOIIEHUsX. V3 HUX ans
nepBoro OyJIeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHHI pa3Mep JIMCTOYKOB 18 MM).

3apanue 29. 3agaua Ne 4. [Ipoananu3upyiite XapakTep mnepenaddl PerecCUBHOTO, YaCTUYHO
CIIETIJICHHOTO C MOJIOM, HACJIEJICTBEHHOT0 3a00JIeBaHUs OT MaTepH K MOTOMKaM.

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

OrtBert. bone3ns nepegaercs oT MaTepu yepes JIeTel U MPOSIBISIETCS TOJIBKO y BHYYEK.

3aganue 30. V3 snemeHTOB coobiiecTBa (MOJEBKA, 3€pHO 3JIaKOB, (DMUIMH, XOPEK) COCTaBbTE
IUILEBYIO IeNb U HAa OCHOBaHMM IpaBWJIa SKOJIOTWYECKOH MUPaMUABI ONpPENEIUTe, CKOJIBKO
HY>KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJUH (QUIMH Maccoi 2,5 K.

Ortser:
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p
3epHO 371aK0OB Mpamis-oneBka Xopek OunuH
2500 kr 250 xr 25 kr 2,5 kr

A

B urtoroBoii pabore mpencTaBicHbl 3aJaHUs, OTHOCSIIUECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUK”, “‘cpenHui”’, “BBICOKMK”. B 3aBUCHUMOCTM OT THUNA W TPYAHOCTH 3aJaHUS €ro
BBITOJIHEHUE OLIEHUBACTCS PAa3HBIM YHCIOM OaJlIoB. BhImomHeHHEe KaXa0ro 3aaHust “HU3KOTro”
YPOBHSI CJIO)KHOCTH OIICHHBaeTcs 1 Oaytom. 3a BBIOJHCHHE 3aJaHU “‘CpeaHero” ypOBHS
CJIOKHOCTH B 3aBUCHMOCTH OT IOJTHOTBI U TIPAaBUIILHOCTH OTBETA MIPHCBAMBACTCS 710 2 OaIoB.

K 3aganuto “BbICOKOr0” ypOBHS CIIOXKHOCTH OTHOCUTCSI PEIIEHUE CUTYAallMOHHBIX 3a/1a4. 3a
BBITIOJIHEHHE 33JIaHUN ““BBICOKOTO”’ YPOBHSI B 3aBUCMOCTH OT TIOJIHOTHI ¥ MPABUIILHOCTH OTBETA
IprCcBanBaeTcs 0 3-X OallIoB.

3agaHus “HU3KOTO” M “‘CpeHero” ypOBHEHM CII0KHOCTH MPOBEPSIOTCS aBTOMATHYECKH.
OTBeThl Ha 33J1aHUA “BBICOKOI0” YPOBHSI IPOBEPSIOTCS B PYYHOM PEXKUME.

Pacripenenenne 3a1anuii o ypoOBHSM CIIOKHOCTH MPEACTABICHO B CICAYIOMICH Ta0IHIIe:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH cojlep:KaHue
3alaHus 3aAaHui
Huskuii 1 50% - 3a7IaHUS C BBIOOPOM OJTHOTO TPABUIIBHOTO
OTBETa
Cpenuuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;

- BOIIPOCHI HA YIIOPAIOYMBAHUE UITU
YCTaHOBJICHUE MPABWIBHOU
I10CJIEI0OBATEIbHOCTH

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

Kputepuu onieHnBaHUs HTOTOBOI MUCEMEHHOM pabOoTHI:

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

“y10BIE€TBOPUTENHHO” 50-69%
“HeyJ0BJIETBOPUTEIHHO™ Mmenee 49%
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5. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI IMCHUITJIMHBI

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

Kabuner «buonorumny, OCHAIIEHHBIH 00OpydOBaHMEM: MeOeb, JOCKa, MEN, HarjsJaHbIe
nmocoOust (KOMILJIEKTBI YYEOHBIX TaOJHIl, IJIAKaTOB), TEXHUYECKHUMH CPEIACTBAMU OOYUCHHS:
KOMITBIOTEP C YCTPOHCTBAMM BOCHPOHM3BEACHUS 3BYKa, MPHHTEP, MYJIbTUMEIUA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep i Mpe3eHTAIHA.

JlaGopatopus, OCHamleHHass OOOpYIOBaHUEM i TPOBEICHUS 3aHATUH: MHUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH sl TPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TIECTHKaMH, MPEIMETHbIE M IOKPOBHBIE CTEKJA, CTEKISHHBIC MAIOYKH,
npenapoBajibHble WIJIbI, (UIbTpOBaNbHAasA Oymara (candeTku), CTakaHbl) THIEPTOHHYECKUN
pacTBop xsopuzaa Hatpus, 3%-HbII pacTBOp MEPOKCHJA BOJOPOJA, pacTBOp Hojaa B HOIUCTOM
KaJluy, TTUIEepUH, KIyOHU KapTodens, JIUCT 30AeH KaHAACKOW, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK pernyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHU)

6.UndopmanmorHHoe odecrnedeHne peajn3anuu NporpaMmmal

Jns peanuzanuyd TporpaMMbl  OMOIHOTEUHBIH (HOHI 00pa30BaTENFHONW OpTraHU3aAIUH
YKOMIUIEKTOBAaH HEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHJO0BaHHbIE Il MCIOJIb30BaHUS B 00pa3oBaTEIbHOM IIpOLiECcCe, HE CTaplie
ISTH JIET C MOMEHTA U31aHusl.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUA
1. buonorusa. 10-11 kmacc (yrmyOneHHBIH YpOBEHB): YUEOHHK [UIsl CpeTHEro oOIIero

obpaszosanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Aperuna. — 2-e usm.
— Mocksa: U3narensctBo FOpaiit, 2022.

2. O6yxoB, /JI. K. buonorums: KIeTKM W TKaHU: y4eOHOE TOCOOHME JUIsI CpPETHETO
npodeccuonansHoro odpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢ m3j.,
nepepad. u gon. — Mocksa: UznarensctBo KOpaiit, 2022. — 358 c.

3. buonorus: yd4eOHUK M NPaKTUKYyM AJIsl cpeiHero npodeccuonanbHoro oopasosanus / B.
H. Speirun [m gap.]; mox pemakumedt B. H. Speirmna. — 2-e u3n. — Mocksa:
N3narensctBO FOpaiit, 2022. — 378 c.

6.2. OcHOBHBIE 3JIEKTPOHHbIE U3AHUS

1. Bbuonorms. 10-11 kmacc (yrimyOJieHHBIH YPOBEHB): YYEOHUK IS CPEAHEro OOIIero
obpaszoBanus / B. H. fApeirun [u np.]; mox obmieit penakiueit B. H. Aperuna. — 2-e usm.
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocBemienue). —
ISBN 978-5-534-15630-0. — Texkct: anektpoHHbIi // OOpa3oBaTenbHas ImiaTgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. O6yxoB, /JI. K. buomnoruss: KIeTku W TKaHU: YydeOHOe ToOcoOMe [UIsl CpPeTHETO

npodeccuonanbHoro obpaszoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gomn. — MockBa: WsnatensctBo HOpaiit, 2022. — 358 c. —
(ITpoceccuonansnoe obpasoBanue). — ISBN  978-5-534-07499-4. —  Texkcr:
anexkTpoHHbd  // OOpaszoBarenbHast matdopma  HOpaiir  [caiit]. — URL:

https://urait.ru/bcode/494034

58


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

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 59

3.

1.

Buonorus: yaeOHUK U MPaKTUKYM JJIsl CpeaHero nmpodeccuoHaabHoro oopazoBanus / B.
H. Sdperun [u ngp.]; mon penmakumeir B. H. Speiruna. — 2-e w3a. — Mocksa:
WznatenscrBo HOpaiit, 2022. — 378 c. — (IIpodeccuonansroe oopazosanne). — ISBN
978-5-534-09603-3. — Texkcr: anekrponnsid // Obpa3oBarenbHas miardgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/489661

6.3. JlonoJTHUTeIbHbIe HCTOYHUKHI

Tetinop . buonorus: 8 3 1. T. 1 / . Tewinop, H. I'pun, V. Crayt; nox pen.P. Conepa ;
nep. 3-ro aurnL. u3a. — 14-e uzn. —M. : JlabopaTtopus 3Hanuii, 2022 — 454 c.

[TaBnoBa, E. 1. DOxonorusi: yaeOHUK U MPAKTUKYM IJI1 CPEAHETO MPOdEeCCHOHATBHOTO
obpazoBanus / E. U. ITaBnosa, B. K. HoBukoB. — Mocksa: UznarensctBo FOpaiit, 2022.
— 190 c.

Epemuenko, O. 3. buonorus: ydenue o Omochepe: yueOHOE MOCOOME I CPEAHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e¢ u3j., nepepad. u gom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

brnunos, JI. H. Okonorus: yueOGHOe mocobue A cpenHero mnpodeccruoHalIbHOTO
obpazopanus / JI. H. baunos, B. B. [lonskosa, A. B. Cemenua ; mox oOmiel penakiuei
JI. H. biiunoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 208 c.

bproxans, @. ©. [Ipombinuiennas skonorus: yueonuk / ©.®. bproxans, M.B. ['padkuna,
E.E. Cno6uskoBa. — Mocksa: DOPYM: UHDPA-M, 2022. — 208 c.

HecmenoBa, H. H. DOxomorusi dyenoBeka: y4yeOHWK W TPAKTUKYM U CPEIHETO
npodeccuonanbHoro oobpazoanusi / H. H. HecmenmoBa. — Mocksa: M3marenbcTBo
FOpaiit, 2022. — 157 c.

buonorust myst npodeccuit M crenuarbHOCTEH TEXHHYECKOTO M €CTECTBEHHO-HAYUYHOTO
npoduneit: y4eOHUK Ui CTyHd. YyupexaeHuil cpen. mpod. obpasoanus / B. M.
Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pen. B. M. KoncrantunoBa. — M. :
Wznatenbckuii neHTp «Akagemusi», 2016/ — 336 c.
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