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1.0BIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI TUCITATIIAHBI

BUOJIOI'UsA
1.1 MecTo AUCHUILINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl:
YuebHas JUCLUIIIINHA «buonorus» ABJIECTCS o0s13aTeNbHON YacCThIO

0011e00pa30BaTEIHLHOrO IMKIJIAa OCHOBHOM NpodeccoHanbHON 00pa30oBaTebHOM MporpaMmbl MO
cnenuanbHocTd 1o crneuuanbHoctd 09.02.11 PaspabGoTka ¥ ymnpaBieHHE NPOrpaMMHBIM
o0ecrieueHUEM.

Pabouas mporpamma AMCUUMIUIMHBI pa3paboraHa B coorBercTBUM ¢ DPI'OC cpennero
obmero obpaszoBanus ¢ yderom PI'OC CIIO mo cnemmanbHoctu 09.02.12 TexHuueckas
HKCIUTyaTalysi U COMPOBOXKICHUE NH(POPMALTMOHHBIX CUCTEM.

Jucnunnuna HanpasieHa Ha ¢opmupoBanue OK no cnennaabHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnyuu
OK-01 BreiOupate  crmocoObl  pemieHusl  3aJad  IPOPECCHOHAIBHOW  JEATEIHLHOCTH
MIPUMEHUTENHHO K Pa3JIUYHBIM KOHTEKCTaM
OK-02 Ucnonb3oBaTh COBpEMEHHBIE CpEJCTBA IOWUCKA, aHajdu3a U HHTEPIpeTaIu

uHpopManuu ¥  WHQOPMAIIMOHHBIE TEXHOJIIOTHM JJIs  BBHINOJNHEHUS  3ajad
npoQecCHOHAIEHON 1eSITebHOCTH

OK-04 O} dexTruBHO B3aUMOIEHCTBOBATH M pabOTATh B KOJJIEKTUBE H KOMaH e

OK-07 CopelicTBOBaTh COXPAaHEHHUIO OKPYKAIOMIEH CPEIbl, pecypcocOepekeHuIo, TPUMEHITh
3HaHWA 00 W3MEHEHWW KJIMMaTa, MPUHOMIB OepeXJIMBOrO MHPOU3BOACTBA,
3¢ PEeKTHBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAIHAX

1.2. llesqn u nuIaHMpyeMble Pe3yabTAThl OCBOCHUS TUCHHUIINHBI:

Heas: dopMupoBaHHe y CTYyAEHTOB MPEACTABICHHS O CTPYKTYpHO-()YHKIIMOHAJIBLHON
OpraHM3alK >KUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI MPUHATHUS PEIICHUN B OTHOLICHUU
00BEKTOB KMBOI MPHUPOJIBI U B IPOU3BOACTBEHHBIX CUTYAIUIX.

3apaum:

1) chopmupoBaTh MOHUMAHKUE CTPOSHUSI, MHOTOOOpa3Husi U OCOOCHHOCTEH JKUBBIX CHCTEM
pPa3HOr0 YpOBHS OpraHHU3alH, 3aKOHOMEPHOCTEW MpOTEeKaHHWs OMOJOTHYECKHX MPOIECCOB U
ABJICHUM B OKpPYXaloLled Cpene, LEJOCTHOW Hay4HOM KapTHHBI MHUpPa, B3aUMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS OIpPEIEIISATh KUBbIE OOBEKTHI B MPUPOAE; MPOBOIUTH HAOIIOJICHUS 32
HDKOCHUCTEMaMU  JUIsl  BBISIBJICHHUS  €CTECTBEHHBIX W AHTPONOTEHHBIX  U3MEHEHUH,
UHTEPIIPETHPOBATH PE3YIbTAThI HAOIIOICHUH,

3) chopMupoBaTh HABBIKK MPOBEACHUS MPOCTEUIINX OMOTOTMUECKUX IKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHU ¢ coOmoileHMeM TpaBuwil  Oe30macHoro obpameHuss ¢ OoOBeKTaMH U
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS WCIOJIB30BaTh HWH(POPMALUIO OHUOJIIOTHYECKOTO XapakTepa U3
Pa3INMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHHUS TNPOTHO3UPOBATH IOCIEACTBUS CBOCH JAEATENBHOCTU I10
OTHOIIIEHUIO K OKpY’KaromIel cpejsie, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBBIBATH M COONIOAATH
Mepbl TPOPUITAKTHKY 3a00ICBaHUIA.

6) chopmupoBaTh TOHMMAaHHE 3HAYUMOCTH JIOCTHIKCHUH OHMOJOTHYECKOW HAyKH U
TEXHOJIOTUI B NMPAKTHYECKOW NIEATENHHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIUHCKHX
TEXHOJIOTHI B arpoONOTEXHOIOTHH.
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1.3 Ilnanupyemble pe3yJibTaThl OCBOEHHMSI 0011e00Pa30BaTeJbHON AHUCHMILUINHBI B
coorBercTBUM ¢ PI'OC COO
OO0mme (IMYHOCTHBIE H MeTaNlpeAMeTHbIEe) pe3yJIbTAThl 00y4eHus :

B yacTu Tpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTD K TPYy/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPY0I00HE;

- TOTOBHOCTh K aKTHBHOM JEATEJBHOCTH TEXHOJOIMYECKON W COIUAIbHON HaINpaBIIEHHOCTH,
CHOCOOHOCThP ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
JIeSITENIbHOCTD;

- HHTEPEC K pa3Iu4YHbIM chepaM npodecCHOHATBHOM 1 TeTbHOCTH,

OsBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

a) 6a30BbIe JOTMYECKUE CHCTBUS:

- CaMOCTOATENbHO (OPMYJIHUPOBATh U aAKTyaIM3UpPOBaTh MpodIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBII MPU3HAK WJIM OCHOBAHUS IJISl CPaBHEHUS, KiacCU(UKALUU U
000011IeHHS;

- OIPEIENATh LEeIH JeSTEIIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

- BBISIBJIATH 32aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSIX;

- BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTATOB LEJSIM,
OLICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE [TPH PEIICHUN KU3HEHHBIX MPoOIeM

0) 60a30BbIC UCCIICIOBATEIBLCKUC ICHCTBUS:

- BJaJIeTh HaBbIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOM U TMPOEKTHOM JESTEIBHOCTH, HAaBBIKAMU
paspelieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIC CBSA3H U aKTyaJIU3UPOBATh 33/1a4y, BEIABUTAaTh THIIOTE3Y €€
pelIeH s, HaXOAUTh apIYMEHTHI JUISI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh TapaMeTphl
U KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH MOJIyYCHHBIC B XOJI€ PEUICHHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKU OI[CHUBAThH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEACSITEIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIE UJICH, TIPEAJIaraTh OPUTrHHAIBHBIC TOIXObI M PEILICHHS;

- CIIOCOOHOCTH UX HCIOJIb30BAHUS B MTO3HABATEIBHON U COLUAIbHOM MPAKTUKE

B 00/1acTH HEHHOCTH HAYYHOI'0 MO3HAHMSA:

- c()OpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOH NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAaHUE S3BIKOBOM M YMUTATEIBCKOW KYJIBTYpPHl KaK CpPEACTBA B3aMMOJCHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHWE IEHHOCTH HAYyYHOW JESTEeIbHOCTH, T'OTOBHOCTH OCYILECTBIISATh NPOEKTHYIO H
HCCJIEIOBATENLCKYIO JACSITeIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

OsJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /I CTBUAMM:

B) pabora ¢ uHpopmaIuei:

- BJIaJICTh HaBBIKAMU IOJYyYCHHUS MHPOPMALIMN U3 UCTOUHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIEHO
OCYUIECTBIISATh MOMCK, aHAJIU3, CUCTEMATU3alMI0 U HUHTEPIPETAlNI0 UHPOPMAIUN Pa3TUUYHbBIX
BUJIOB U (pOpM IpeCTaBICHHUS;

- co3aBaTh TEKCTHl B Pa3IMYHBIX (opMaTax € y4yeTOM Ha3HAYeHUs MHPOpMAIMU U LIEJICBOM
ayJUTOPUH, BEIOUPAst ONTUMAIIbHYIO (DOpPMY MPEICTABICHHS U BU3YaTH3aAIHNH;



M @®EIEPAJIBHOE T'OCYOJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE CMK
,7@ _ YYPEXIIEHVIE BBICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKUN TOCYOAPCTBEHHBIM YHUBEPCUTET

TYPU3IMA U CEPBUCA»
PrYTUC Aucm 5

- OLIGHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(OpPMAIUH, €€ COOTBETCTBHE IMPABOBBIM H
MOPJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh Cpe/CTBAa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJ0JIeHHEeM TpeOOoBaHUM
OPrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYpPCOCOEPEKEHUS, TPABOBBIX U ITUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOpMAIK, HHPOPMAIIMOHHON 6€30MacHOCTH
JTUYHOCTH

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPE/IEICHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-HUCCIIEA0BATEIbCKOM, MPOSKTHON M COMAILHOMN JACSITEIHHOCTH;
OByaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHY /I€/iCTBUSIMH

0) cCoBMeCTHasI 1eATeITbHOCTD:

- IOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON 1 MHIUBUIYaIbHOU PabOTHI;

- IPUHUMATH 1I€JIM COBMECTHOU JESITEIIBHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEHCTBUS
M0 €€ JOCTWKEHUIO: COCTaBJATh IUIaH ACHCTBUMN, pacHpenessiTb poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

- KOODAMHHPOBATh U BBIOJHATH pabOTy B YCIOBHUSX pEaJbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MMO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAlUSAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHULIMATUBHBIM

OBjaieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1€CTBHAMM:

I') IpUHSTHE CeOs U APYTUX JIIOJIEH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIFOACH MpU aHATU3€ PE3yIbTaTOB IESITEIIbHOCTH;

- MPYU3HABATh CBOE MPABO M MPABO APYTHUX JIOJIEH HA OIIHUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUH IPYTOr0 YEeJIOBEKa

B 00J1acTH 3K0J10rM4€cKOro0 BOCIIUTAHUS:

- cOpMHUpPOBAHHOCTH  OSKOJOTHYECKOH KYJNbTYpbl, TOHHMAHUE BIHMSHHUS COLUAIBHO-
SKOHOMHUYECKHUX IPOLECCOB Ha COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE
r1100aJbHOTO XapaKTepa 3KOJOTHIECKUX PoOieM;

- IUTAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPY’KAIOLIEH Cpelie HA OCHOBE 3HAHUA LEeH
YCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HETIPUATHE JEHUCTBUM, IPUHOCSIIMX BPE OKPYKAIOILIEH CpEAE;

- YMEHHE TIPOTHO3UPOBATHh HEOIATOMPHUITHBIE YKOJIOTHUECKHE TOCIEACTBUS MPEIPHHIMAEMbIX
JIEHICTBHM, IPEJOTBPALLATh UX;

- pacUIMpEHHE OIbITA JAESITEIIbHOCTU SKOJIOTUYECKON HAIIPaBIE€HHOCTH;

- OBJIQJICHUE HABBIKAMH YUCOHO-HCCIIEI0BATEIbCKOM, MPOSKTHON M COUATILHOMN IESITEIIbHOCTH

JucuuiuinHapHble (IpeAMeTHbIe) pe3yJbTaThl 00yYeHHs

- c(OpPMHUPOBAHHOCTh 3HAHUI O MECTe W PO OMOJOTUU B CHUCTEME HAYYHOTO 3HAHMS,
(YHKIIMOHAJIBHON IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHUS )KU3HEHHBIX TPOOIIeM;

- COPMHPOBAHHOCTL ~ yYMEHHUS  PacCKpbIBaTh  COACP)KAHUE  OCHOBOIOJIATAIOIIAX
OMOJIOTUYECKNX TEPMUHOB U TIOHSATHM: >XU3Hb, KIJE€TKAa, TKaHb, OpraH, OPTaHHW3M, BU],
MOMYJISIIIMSL, dKOCUCTEMa, OUOIIeHO03, Ouocdepa; Merabonu3M (0OMEH BEIIEeCTB U MPEBpaIllCHUE
SHEPTUH), TOMEOCTa3 (camMoperyssinus), OMOCHHTE3 OeKa, CTPYKTypHas OpPraHU3alus >KUBBIX
CHUCTEM, JTUCKPETHOCTD, caMOpeTryJIsIIHs, CaMOBOCITPOU3BEICHUE (penpoayKIHs),
HACJICJICTBEHHOCTh, W3MEHYHBOCTh, JHEPrO3aBUCHMOCTh, POCT H pa3BHTHE, YPOBHEBas
OpraHH3aIus;
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- COPMHPOBAHHOCT, ~ yYMEHHUS  pPacKpbIBaTh  COAEpP)KaHHE  OCHOBOIIOJATAIOIINX
OHMOJIOTMYECKUX TEOPHd U TUIIOTE3: KICTOYHOH, XPOMOCOMHOM, MyTAalIMOHHOMW, 3BOJIOIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIOBEKa;

- c(hOpMUPOBAHHOCTh YMEHHUS PACKPhIBATh OCHOBOIMOJAraoue OMoJI0rHYeckie 3aKOHbI U
3akoHoMmepHocTu (I'. Mennens, T. Moprana, H.U. BaBunora, D. I'ekkens, ®@. Mromnepa, K.
bapa), rpaHuIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

- npuoOpeTeHue OmnbiTa TMPUMEHEHUS OCHOBHBIX METOJIOB HAy4yHOIO IO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTHU: HAOIIOJCHUS U OMUCAHUS KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHHUIA;
OpraHu3aly U MIPOBEACHUS OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHUS THIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXJy HCCIIETyeMbIMU BEIUYMHAMU, OOBSICHEHHUS IMOIYYEHHBIX pPE3yJbTaTOB U
(dbopMyIHpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYUHBIX MOHATUHN, TEOPHI U 3aKOHOB;

- c(OPMHPOBAHHOCTh YMEHHS BBIICIATH CYLIECTBEHHBIC TNPU3HAKK BHPYCOB, KIETOK
OPOKAapUOT U OYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
OMOreoeHO30B M JKOCUCTEM; OCOOEHHOCTH MPOIECCOB OOMEHa BELIECTB U IPEBpAIICHUS
SHEPIrUU B KJETKe, (POTOCHHTE3a, IIACTUYECKOTO M HHEPreTHUYEeCKOro oOMEHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIIOAOTBOPEHHS, PAa3BUTHSA M Pa3MHOXKCHHS, WHAWBUIYAIBHOTO Pa3BUTHUS
opranu3Ma  (OHTOreHesa), ©OopbOBI 32  CYyIECTBOBAaHHE, E€CTECTBEHHOro  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB K cpesie OOMTaHMUs, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, AHTPONOTEHHBIX M3MEHEHUH B 3KOCHUCTEMax CBOEH MECTHOCTH, KpyroBopoTa
BEILIECTB U MPEBpAICHUE SHEPTUHU B Orocdepe;

- COPMHPOBAHHOCT, ~ yYMEHHUS  peliaTh  OWOJIOTMYECKHWE  3a7add,  COCTaBIAThH
TEHOTUITMYECKAE CXEMbl CKPEIIMBAHHS JJIS pasHbIX THIIOB HACJIEAOBAaHUS MPU3HAKOB Y
OpPraHU3MOB, COCTABJIATH CXEMbI MIEPEHOCA BEUIECTB U SHEPTUU B dKOcHcTeMax (IenH MUTaHus,
MUIIEBBIE CETH) ;

- c(OpPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH OIICHHBATh HH(DOPMAIHIO OHOJIOTHYECKOTO
COJIepXKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHUS U3 PA3JIMYHbIX MCTOYHUKOB (CpencTBa
MaccoBOi WHGOpPMAIMY, HAYYHO-TIONMYJISIPHBIE MaTepHaibl); HHTEPIPETUPOBATH STHYECKUE
acIIeKThl COBPEMEHHBIX UCCIICOBAaHUM B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOIUH; PACCMATPUBATh
r7100aJIbHBIC YKOJIOTUYECKHE TIPOOIeMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

- c(OPMHPOBAHHOCT, YMEHHMH CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U  YCTHBIC
COOOIlIeHHsI HA OCHOBE OMoJornyeckoil MH(OpMalMU U3 HECKOJIBKHX HUCTOYHHKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUWHBIN anmapar OHOJIOTHH;

- npuoOpeTeHre OmbITa TNPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOTO MO3HAHUS,
UCIOJIb3YEMbIX B OMOJIOTHH: HAOJIOJCHUS U ONUCAHMS JKUBBIX CUCTEM, MPOLECCOB U SIBICHUIL,
OpraHu3aIy U IPOBEACHUS OMOJIIOTUIECKOTO SKCIIEPHUMEHTA, BBIIBHKCHHS THITOTE3, BBISIBICHUS
3aBUCUMOCTH MEXIY HCCIIEAYyEeMbIMU BEIMYMHAMHU, OOBSICHEHHUS MOJYYCHHBIX PE3yJbTaTOB U
(bopMyIHpPOBaHUS BBIBOJIOB C UCTIOIH30BAHUEM HAYUHBIX IMOHIATUH, TEOPUI U 3aKOHOB;

- C(OPMHPOBAHHOCT, YMEHHS TPUMEHSTh TOJYYCHHBIC 3HAHHUS U1  OOBSICHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JUIS IPUHATUS MPAKTUUECKUX PEIICHUH B IIOBCEIHEBHON
KHU3HU C LIeJIbI0 o0ecriedeHnst 0€30MacCHOCTU CBOETO 3/10POBbS U 3/I0POBBS OKPYIKAIOIINX JIIOJIEH,
coOMoIeHHsT  3I0pOBOTO  00pas3a KH3HHM, HOPM TI'PAMOTHOTO IIOBEIEHHS B OKpYXKaromei
MPUPOJIHOM cpejie; MOHUMaHHe HEOOXOIMMOCTH HCIIOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOMN
O1oJIOTUHM U OMOTEXHOJIOTHIA JJISl PAIlHOHAIEHOTO MIPUPOONOIB30BAHHUS.
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Aucm 7

2. CTPYKTYPA U COIEPX KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIATLIMHBI

2.1. O0beM TUCHMIIMHBI M BUABI Y4e0HOI1 padoThI

Buna yueOHoi#i padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHHILIMHBI 32
B T.4.

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0ydeHue 16
B T.4. IPO(eCCHOHATLHO-OPUEHTUPOBAHHOE CO/IEpIKaHHUE 2
MIPaKTUYECKUE 3aHATUSA 16
B T.4. Mpo¢eCCHOHATBHO-OPHUEHTUPOBAHHOE CO/IepKaHue B (hopme 6
MPAKTUYECKOTO 3aHATHUS

nabopaTopHbIE 3aHATHUS 2
IIpome:xxyTounast arrecrauus (Aud. 3a4er) 1 cem




2.2. TemaTn4yecKuii JIAH M coJepP:KaHUE TUCIHHUIIMHBI

dopmupyembl
HaumeHnoBaHue pasnenoB u Copnepxxanue yueOHOro marepuaJia (0OCHOBHOe M Npo(deccnoHaIbHO- O6beM 4acoB e
TeM OPHEHTHPOBAHHOE), T1A00PATOPHbIE U MPAKTHYECKUE 3AHATHS
KOMIIeTeHIIUH
1 2 3 4
Pa3nes 1. buosnorus kak Hayka. 2Kusble ccTeMbl M MX OPraHU3auus OK-02
Tema 1.1. OcHoBHOe cogepkaHue
buonorus
B cucteme Hayk. O0mas
XapaKTePUCTUKA KU3HU
TeopeTnueckoe o0yueHue:
buonorus — nHayka o >xuBOil mpupozge. CBszu OuONOrHMM C OOLIECTBEHHBIMHU, 1

TEXHUYECKUMU W APYTHMHU €CTECTBEHHBIMU Haykamu, Quiocoduei, peaurueu,
9THKOH, 3CTETHKOW W mpaBoM. Ponb Omonoruu B (OpMHPOBAHUM COBPEMEHHON
Hay4YyHOU KapTuHbI Mupa. CucreMa OMOIOTHYECKUX HAYK.

Metoapl TO3HAaHUS >KUBOM NpUponbl (HAOIIOAECHUE, SKCIEPUMEHT, OIHMCaHUE,
U3MepeHne, KiaccupuUKaius, MOACIUPOBAHUE, CTaTUCTHYECKass oOpaboTka
JIAHHBIX ).

Kupbie cucteMbl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHusi Ouosnoruu. OTimuune
KHUBBIX CHCTEM OT HEOpraHmdeckoi mnpupoabl. CBolcTBa OuOCHCTEM U UX
pazHooOpasue.

VYpoBHM OpraHu3aluu OMOCUCTEM: MOJIEKYJISIPHO-TeHETUUECKUH, KIIETOYHBIH,
OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHO -
TeOLCHOTHUYECKUiT), OrochepHbIit
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Pa3znen 2 Xumuvecknii COCTaB M CTPOEHNE KJIETKH

Pazpen 2 XumMuueckwuii
COCTAB M CTPOEHHUE KJIETKH

OCHOBHOe co/iep;KaHue

TeopeTn'{ecxoe oﬁyqeﬂne:

XUMHYECKHN COCTaB KJIETKH. XHUMHYSCKHE DJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOI3JICMCHTEI. Boz[a U MHUHCPAJIBHBIC BCHICCTBA. q)}IHKHI/II/I BOObI H
MHUHCPAJIbHBIX BCIICCTB B KIICTKC. HOL[)Iep)KaHI/IC OCMOTHYECKOI0 Oaanca

HpaKaneckue 3aHATHA:

Ne 1 «buomoruueckas PoOJIb  MHUHCPAJIBHBIX BCHICCTB B obecneueHUN
KUBHCACATCIIBHOCTU OPraHU3MOB, [IPOSABJICHUA lII/IC6aJ'Icha MHHCPAJIBHBIX
9JICMCHTOB

Tema 2.2.
buosornuecku BaxxHbIE
XUMHUYECKUE COETUHEHU

Coneprkanrie yueOHOT0 MaTepuaia

benku. CoctaB u cTpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnuMble W 3aMeHHMble aMUHOKHCIOTBHI. AMHUHOKHCIOTHBIH COCTaB.
YpOBHU CTPYKTYpBI OETKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUHAS H
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHe CBoiicTBa OeikoB. buonornueckue
¢ynkunn OenkoB. depmeHThl — Ouonornyeckue karaiamsatopbl. CTpoeHue
dbepMeHTa: aKTHBHBIM IIEHTp, CyOcCTpaTHas crnenupudHoCcTh. KodepMeHTHI.
Buramunsl. OTinnynst GepMEeHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.
VYrneBoapl: MOHOcaxapubl (TJIIOKO3a, pubo3a M J€30KCHpUO03a), aucaxapHibl
(caxapo3a, JlakTO3a) W TOJMCaxapuabl (Kpaxmall, TJIMKOTeH, LEeJUII0JI03a).
buonornueckue ¢pyHKIMU yrieBojoB. Jlunuael: Tpurauuepuisl, Gochoaunuabl,
crepoubl. ['mapodminbHO-TUAPOdOOHBIE cBOMCTBA. buonornueckue (yHKIUU
mununoB. CpaBHEHHE YIJIEBOAOB, OCIKOB U JIMIMJIOB KaK MCTOYHHUKOB SHEPTHUU.
Hyxneunossie kucnorsl: JJHK 1 PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEHHOBBIX
kucioT. Crpoenne u ¢ynknun JIHK. Crpoenme m ¢ynkuuum PHK. ATO:
CTpoeHHE U QYHKINUU

OK - 01
OK - 02
OK-04
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JlaGopaTopHble 3aHATHs (Ha BBIOOD MPETo1aBaTes)
Neo 1 «Onpenenenne Buramuna C B IPOAYKTAX MUTAHUS»
1501041 «OHpGI{GJIeHI/IC HaJIMYMUA Kpaxmajia B [IPOAYKTaX IMATAHHUA
i «['mapodunsHO-TUAPOPOOHBIE CBOMCTBA JIMITHIOBY
win «VI3y4eHne KaTaluTHIeCKON aKTHBHOCTH (DEPMEHTOB (Ha MPUMEPE aMUIIa3bl
WJIM KaTajasbl)»
Tewma 2.3. Cojepkanue y4eOHOro MaTepuana
CTpyKTypHO- [{utonorust — Hayka o kierke. KieTtouHas Teopus — mpuMep B3aMMOICHCTBHS
(GyHKIIMOHaIbHAs uaeu u (akToB B HAYYHOM MO3HAHUU. MeTOo/1bl U3yUeHUs KIETKH.

opraHu3anus KJICTOK

Knerka kak nenoctHas »kuBas cucrema. OOIue NMpU3HAKU KJIETOK: 3aMKHYTas
HapykHasi mMemOpana, mojekynbl JIHK kak renernyeckuil ammapar, cuctema
cuHTe3a Oenka.

Tunsl KJIETOK: dyKapuoTHUecKas U mpokapuoTudeckas. OCOOEHHOCTH CTPOECHHS
npokapuoTudeckoi  kietku. Kierounas crenka Oakrepuil.  CtpoeHue
AyKapuOTHUECKOW KJIeTKU. OCHOBHBIC OTIUYHS PACTUTEIHHOM, >KUBOTHOW H
rpubHOil  kieTKu. IlOBEpXHOCTHBIE CTPYKTYpbl KJIETOK— KIJIETOYHAas CTEHKa,
TIMKOKanuKe, uX ¢yHkuud. [lma3matudeckas memOpaHa, €€ CBOWCTBa |
byHKLIMN.

[Murorutasma u ee opranouasl. OmHoMeMOpaHHBbIe opraHouasl kiaeTku: JIIC,
annapat ['onpmxku, sm3ocomsl. IlolyaBTOHOMHBIE — OpraHOWMIBl  KIJIETKH:
MUTOXOHJIpUH, IIacTUAbl. IlpoucxoxkneHne MUTOXOHAPUN W macTul. Bunuel
wiactu. HememOpaHHbIE OpraHOWIbl KJIETKU: PUOOCOMBI, KJIETOYHBIH LIEHTP,
LEHTPUOJIN, PECHUYKH, KTYTUKH. OYHKIIMHA OpraHOU0B KJIETKH. BriroueHusl.
SAnpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siiepHas 000J0dYKa,
KapHoIljIa3Ma, XpOMaTUH, sAPHIIKO. XpoMocoMbl. TpaHCHIOPT BelIeCTB B KIETKE

JlaGopaTopHble 3aHATHs (Ha BBIOOD MperoiaBaTeis)

Ne 2 «Ctpoenue kineTku (pacTeHus, KUBOTHbIE, IPUOBI) U KJIETOYHbIE BKIIOUCHHS
(kpaxmaJi, KapOTHHOM/IbI, XJIOPOIUIACTHI, XPOMOIIJIACTHI)»

i «M3ydeHne CTpOCHHS KJIETOK PACTCHHH, >KUBOTHBIX M OaKTepuil IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpETapaTax U uX OIMUCaHHUE»

i «[IpoHnIIaeMocTs MEMOpPaHBI (TTA3MOJIN3, ICTIIA3MOJTH3))

10
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Pa3gea 3. ZKuzHeaesaTeJIbHOCTh KJIECTKH

Tema 3.1.
OOMeH BeEILECTB
1 TIPeBpAaIllCHHE YHESPTUU
B KIIETKE

Cogepxanue yueOHOro MaTepuasa

OOmeH BemiecTB, WM MeTa00IM3M. AcCUMWIALNA (TJIACTHUECKUA OOMEH) U
TUCCUMUIIALIMS (SHEPreTHUecKrii oOMEH) — JIBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTBA W SHEPTHMH B TIOHMMAaHUHU
metabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPo(dHBIN U rerepoTpodHsiil. Ponb
(depMeHTOB B 0OMEHE BEIIECTB U MPEBpAICHIH YHEPTUH B KieTke. DOTOCHHTES.
CeeroBass u TemHoBas a3pl  (ortocuHTeza. Peakium  ¢doTtocuHTes3a.
O¢ddextuBHOCTh (oTOCHMHTE3a. 3HaUeHUE (DOTOCHHTE3a JIJS KU3HU Ha 3emJe.
Bnusiaue ycnoBuii cpeabl Ha (OTOCHMHTE3 M CIIOCOOBI IMOBBIIMIEHUS €0
IIPOJYKTUBHOCTH y KYJIBTYPHBIX PACTEHUN. XE€MOCHUHTE3. XEMOCHHTE3UPYIOIIHE
OakTepuu. 3HaUEHUE XEMOCUHTE3a JJIS )KU3HU Ha 3emIie.

DHepreTuyeckuii 0OMeH B KIieTKe. Paciierienne BemecTs, BbIICICHUE U
AKKyMYJIMPOBAaHUE HEPTUH B KIIETKE. DTalbl JHEPreTHYECKOro 0OMeHa.
['muxonu3. Bposkenue u ero Bupl. KucnopoaHoe OKHUCIICHNE, MITH KIIETOYHOE
nbixanue. OkucaurenbHoe GochopunupoBanue. IPHEeKTUBHOCTh
HHEPreTHYECcKOro oOMeHa

Tema 3.2.
Buocuures Oenka

CojeprkaHue y4eOHOro MaTeprasa

Peakiuu maTpuanoro cunresa. ['enernueckas napopmanms u JJHK. Peanuszanus
TeHEeTUYECKOM nH(popMalmy B KIeTKe. | eHeTHdecKkuii KO/ U ero CBOMCTBA.
Tpanckpunius — matpuunblii cuaTe3 PHK. Tpancnsuus — 6nocunrtes 6emnka.
Oransl Tpancisanuu. KonupoBanue aMuHOKUCIOT. Pons pubocoM B OnocunTese
Oenka

OK - 01
OK - 02
OK-04

Pa3gen 4. PazMHoxeHne M HH

AUBHAYAJbHOC PAa3BUTHE OPraHUu3MoOB

Tema 4.1.

Cogepxanue yueOHOro MaTepuasa

JKM3HEHHBIN TUKIT KIETKH

KieTouHbIi 1TUKJI, WU )KU3HEHHBIN UK KieTku. MaTepdasza u MuTo3.
[Tpoueccel, mpoTekatoiue B uHTepdase. Permkarys — peakiusi MaTpuaHOTO
cunresa JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HA0OP — KApUOTHII.
JIMTUIONAHBIN U TarIONIHBIN XpPOMOCOMHBIE HA0OPBL. XPOMaTH/IbI.
[{uronornyeckne OCHOBBI PAa3MHOXKEHUS U MHIUBUyJIBHOTO Pa3BUTHUSA

OK-01,
OK-02,
OK-04

11
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opranusMoB. Jlenenue kiaeTku — Muto3. Crtaauu murosa. [Iponeccsl,
NPOMCXOJAIINE HA PA3HBIX CTAUSAX MUTO3a. bronornyeckuii cMbIc MUTO3a.
[Tporpammupyemasi riOeIb KJISTKH - allonTo3

HpaKTI/I‘{eCKI/IC 3aHATHUA

No 3 «Mu(pexnmonnbie 3a007€BaHUs U STIUEMUAN B UCTOPUH YETIOBEYECTBAY.
Ne 4 «BakuuHarus kak npoduiakTuka HHOEKIIMOHHBIX 3a00JIE€BaHUI

Pasznen 5.
HacaeacTrBeHHOCTDH H
H3MEHYUBOCTH OPraHU3MOB
Tema 5.1.
3aKOHOMEPHOCTHU
HACJICJOBAHUS

Cogepxanue yueOHOro MaTepuasa

[IpenmMer u 3a7auu reHeTUKH. Pojib UTONIOrMM U SMOPHOJIOTHH B CTAHOBJICHHUH
reHeTuku. Bxiag poccuiickux M 3apyOeXHbIX YYEHBIX B pPa3BUTHE I'€HETHKH.
Metoapl TeHeTuKH (TMOPUIOIOTUYECKHUM, IUTOr€HETUYECKUH, MOJIEKYIISIPHO-
reHeTuueckuii). OCHOBHbIE I'€HETHYECKUEe MOHATHs. ['eHeTHueckass CUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpeLIMBaHUM.

3aKOHOMEPHOCTH HACJIEI0BAaHUs IIPU3HAKOB, YCTAaHOBJIEHHbIE I'. MeHnenem.
MonorubpuaHoe cKkpenmBanmue. 3aKoH eAMHO00pa3usi THOPUIOB TIEPBOTO
nokosieHus. [IpaBuiao JOMUHUPOBaHUA. 3aKOH PACLIEIUIEHUS IPU3HAKOB.
['unoresa uncrotel ramert. [loHOE M HENMoHOE JoMUHUpPOBaHue. JJurudpuaHoe
CKpeIlMBaHKE. 3aKOH HE3aBUCUMOTI'O HACJIEOBAHUS ITPU3HAKOB.
[{uToreHeTHYecKre OCHOBBI TUTMOPUIHOTO CKpELMBaHus. AHAIM3UpYIOIlee
ckpemuBanue. Mcnonp30BaHue aHAIU3UPYIOIIEr0 CKPEIUBAHNS IS
oInpeziesieHUs] TeHOTHIIA 0CO0U

HpaKTI/I‘{eCKOG 3aHATHUC

Noe 5 Pemenue 3agau Ha ONpeACICHUE BEPOATHOCTH BO3HUKHOBEHHUS
HACJICACTBCHHBIX HpI/IBHaKOB HpI/I MOHO-, -, HO.HI/IFI/I6pI/II[HOM 158
AQHAJM3UPYIONIEM  CKPEIIMBAHWUHU,  COCTAaBIICHHE  TEHOTUIIMYECKHX  CXEM
CKpEILIUBaHUs

Copepxanue yueOHOro MaTrepuasa

IIpakTHueckoe 3aHsATHE

OK-01,
OK-02,
OK-04

12
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Ne 6 Pemenue 3a1au Ha onpeziesieHue BEPOSATHOCTH BOZHUKHOBEHUS
HACJIE/ICTBEHHBIX IIPU3HAKOB MPH CLEIUIEHHOM HacJeI0BaHUH, COCTABICHHUE
TCHOTUITMYCCKHUX CXEM CKPCIIUMBAHUA

Cogepxanue yueOHOro MaTepuasa

IIpakTHueckoe 3aHsATHE

Ne 7 Pemrenue 3aa4 Ha OMpeaACIICHUEC BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX IMTPHU3HAKOB IIPHU PA3JIMYHBLIX THIIAX B3aI/IMO)IeI\/’ICTBI/ISI T'CHOB,
COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUSA

Tema 5.4.
I'eHeTnka uenoBeka

Coneprkanre yueOHOTo MaTepuasia

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETUKHU
YyeJIoBeKa: FeHealornyecKui, OJTM3HEOBBIH, [IMTONCHETHYSCKUH,
OMOXMMMUYECKUI, MOJIEKYJIIpHO-TeHeTHYecKuil. COBPEMEHHOE ONpPEEIICHNE
TE€HOTHIIA: TIOTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHCIIC C
nomoinpio [TI[P-ananu3a. HacineacTBeHHbIe 3a00ICBaHMS YeIOBEKA: TCHHBIC
0ose3HM, 00JIE3HH C HACIICICTBEHHON MTPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC
6one3nu. CoMaTuueckue v reHepaTuBHbIe MyTalu. CTBOJIOBBIE KIIETKH.
[TpuHIUIIEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKU, TPO(PMIIAKTUKH U JICUCHUS
TeHeTHUYECKUX OoJie3Hel. MeTUKO-TeHeTUIeCKOe KOHCYIFTUPOBAaHUE. 3HAUCHHE
MEUITMHCKOW TEHETUKH B MPEIOTBPAIICHUH U JICYCHUH TeHETUUECKHIX
3a00JICBaHMI YEIOBEKA

HpaKTI/I‘{eCKoe 3aHATHUC

No 8 «CocraBiieHHne U aHaJIU3 POJIOCIOBHBIX YEJIOBEKA

Pa3gen 6. DBolonnoHHAas 0M

0JIOIrusd

Tema 6.1.
DBOJIOIMOHHAS TEOPUS
U €€ MECTO
B OHosioruu

Copneprkanne y4eOHOro MaTepuaa

[Ipennoceiku BO3HUKHOBEHHS 3BOJIIOLIMOHHON TEOPHH. DBONIOLMOHHAS TEOPUS
U e€ MecTo B Orosioruu. BrimsiHue 3BOMTIOIMOHHOM TEOpHUHU HA pa3BUTHE OMOIOTUI
u gpyrux Hayk. CBuzerenscTBa  9BoNouuu.  [laneoHTosornueckue:
HIOCJICZIOBATEIBHOCTh TOSBJICHUS BUAOB B TAJCOHTOJOTMYECKOH JIETOMHCH,
nepexoanbie popmel. buoreorpaduyeckue: cxoAacTBo u pazauuue GayH u Qiaop
MaTepUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA U PA3IN4Hs SMOPHOHOB

OK-01,
OK-02,
OK-04

13
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pasHBIX BUIOB TMO3BOHOYHBIX. CpaBHUTENBHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aQHAJIOTMYHBIE,  pyAMMEHTapHble  OpraHbl,  aTaBU3MbL.  MoseKyJspHO-
OMOXMMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEICTBEHHOCTH W OCHOBHBIX
MeTabOIMYECKUX IMyTeH Y BCEX KUBBIX OPTraHU3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipeanocsiiky BO3HUKHOBEHUS
JapBUHMU3MA. [[BHKYIIME CUITBI HBOJIIOLIMU BUIOB 110 J[apBuHY (M30BITOUHOE
pa3MHOXEHHE TIPU OTPAaHMYEHHOCTH PECYPCOB, HEOpeaeIéHHAst N3MEHUYHUBOCTb,
O00opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIM OTOOD)

Cojeprkanue y4eOHOro Matepuana

[TpakTuyeckoe 3aHsTHE

Ne 9 «CpaBHenue BUI0B 110 MOPHOJIOTUYECKOMY KPUTEPUIO»

win  «OnucaHue MNPHUCIIOCOONEHHOCTH OpraHu3sMa M €€ OTHOCHTEIBHOI'O
XapakTepay

Pasnen 7. BosHUKHOBEeHHE H

a3BHUTHE JKN3HU Ha JeMJie

Tema 7.1.
3apoxaeHue
Y Pa3BHUTHE KU3HU

Coneprkanre yueOHOTo MaTepuaia

JlonayuHble TpeACTaBICHUS O 3apOXACHUM KU3HU. HaydHble THUIOTE3bl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuWOreHe3 W MaHChepMus. XUMHUYecKas
sBOMONMSA. AOUOTEHHBIM CHUHTE3 OPraHUYECKHX BEIIECTB M3 HEOPTraHUYECKHX.
OKCNEPUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW HsBoitound. HavanbHbie
sTamel Ouonormueckoi sBomounu. I'mnoreza PHK- mupa. ®opmmpoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HMKHOBEHHME MPOTOKJIETKH. [lepBble KIETKH U UX
sBOITIOIMS. DOPMUPOBAHNE OCHOBHBIX TPYIIT )KMUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emsie Mo 3pam U nepuonaM. Karapxei. Apxeickas u
npoTtepo3oiickas dpbl. [laneosoiickas spa u e€ mepuoAbl: KeMOPHUICKUH,
OPJIOBUKCKUM, CHUJIYpPUNCKHI, JE€BOHCKHWM, KAMEHHOYTOJbHBIA, TEPMCKHUH.
Me3o3zoiickas spa u e€ nepuobl: TPUACOBBIN, IOPCKUi, MesnoBoi. KaltHo3olckas
9pa U €€ NepUOoIbl: NaJCOT€HOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

[TpakTHdeckoe 3aHsTHE (Ha BEIOOD MpernoaaBaTeis)

OK-01,
OK-02,
OK-04
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Ne 10 «Bpems u myTu pacceneHus 4esoBeKa Mo MIaHeTe»
wm «[IpucrnocoOIeHHOCTh 4YeoBeKa K pasHbIM YCIOBHSM Cpeibl. BrusiHue
reorpaduueckoit cpeapl Ha MOPGOIIOTHIO U (DU3HOJIOTHIO YETOBEKA))

Pa3nen 8. Opranusmel u OKp

Kamiada cpeaa

Tema 8.1.
Okonorus
Kak Hayka. Cpeibl )KU3HH.
Dkosorndeckue GakTopbl

Cojepkanne ydeOHOro MaTepurana

Okojorus Kak Hayka. 3afadd M pasAeibl dKOJOTHU. MeTonbl IKOJIOIMYECKHUX
UCCIICIOBAaHUM. DKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOIO 4YEJIOBEKA.
Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYILIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAsL. DKOJIOTHYECKHe (bakTopsbI. Knaccudukanus
HKOJIOTHUECKUX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE U AaHTPOIOTCHHBIE.
JeiictBue s3kojormueckux (akTopoB Ha OpraHU3Mbl.AOuMoTHYECKHE (DAKTOPBHI:
CBET, TeMIeparypa, BiaxHocTb. Poronepuoausm. [Ipucnocobnaenns opraHn3MoB
K JedcTBUI0 abnotudeckux (axtopoB. buonormueckue putmbl. buotnueckue
dakTopsl. Bunbl Onotnueckux B3aMMOAECHUCTBUM: KOHKYPEHIHS, XHIHHYECTBO.
[TapasuTtusm, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaXJeOHUYECTBO),
aMeHcalu3M, HeUTpanu3M. 3HaueHHe OHOTHYECKHX B3aUMOJCHCTBUH JIs
CYILIECTBOBAaHMsI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

CopepxaHue yueOHOro MaTepuaa

[IpakTHyeckoe 3aHITHE

Ne 11 «Ilomcy€T Na0THOCTH MOMYJISILMI pa3HbIX BUJIOB PACTEHUID)

OK-01,
OK-02,
OK-04,
OK-07

Pa3nen 9. CoobOmecTBa ¥ YKOJOTrHYECKHE CHCTEMBI

Tema 9.1.
CoobiecTBa OpraHU3MOB,
IKOCUCTEMBI

Cojepkanne ydeOHOro MaTepurana

Coo0mecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJOBasd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-nomuHantel. CBs3U B
ouoreHo3se.

Okosnoruueckue cuctembl (dkocuctremsbl). Ilonsatue 00 3kocuctemMe W
ouoreoneHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMbI: MPOAYLECHTHI,
KOHCYMEHTHI, pelylleHThl. KpyroBopoT BemecTB U OTOK SHEPTUH B DKOCHUCTEME.
Tpoduueckue (nuIEBbIE) YPOBHH SKOCHCTEMBI. [lWINeBble LEMU M CETH.
OcHoBHbBIE TOKa3aTeJId IKOCHCTEMbI: OuMomacca, NPOAYKIHs. DKOJOTHYECKHE

OK-01,
OK-02,
OK-04,
OK-07
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OUpaMHUIBL:  TPOAYKIMM, YHCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCHCTEM:
YCTOWYHMBOCTB, caMoperyJsiiwsi, pazsutue. Cykueccust

Tema 9.4.
BiusiHue aHTPOIOr€HHBIX

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJEpPKaHME (COAepPKaAHMe
MPUKJIAJTHOTO MO/TYJIAA)

dakTopoB Ha Ouochepy YenoseuecTBO B Omochepe 3emau. AHTPOIOTCHHBIE M3MEHEHUsi B Ouocdepe. 0.5
['moGanpHBle dKOMOrHUeckue mpobiembl. CoCylIecCTBOBaHHE MPUPOIBI |
yenoBeuectBa. CoxpaHeHue OuopazHooOpa3usi KaK OCHOBA YCTOWYMBOCTH
o6uocdepsl. OCHOBA PaMOHANIBHOTO YMPABICHUs MPUPOIHBIMU PECYpCaMU U UX
UCIO0JIb30BaHue. JlocTrykeHus: OMOJIOTMH U OXpaHa MPUPO/IbI
[TpakTHUeckoe 3aHsATHe
Ne 12 «OTx0/1b1 TPOU3BOICTBA» 1
WA «IKOJIOTHYECKHE aCIIEKThI MPO(EeCcCHOHAIBHOM NeITeTbHOCTI
nin «IIpodunaktruka npodeccuoHaIbHbIX 3a0071E€BaHUI»

i «BausiHue NPOU3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEJIOBEKa)»
Tema 9.5. IIpodeccnonanbuo OpPHEHTHPOBAHHOE coJep:KaHue (conepxkanue
Bnusinue connanbHO- NMPHUKJIATHOTO MOTYJISA)
HKOJIOTNYECKUX (PAaKTOPOB Ha | 310pOBbE W €ro cocrapistonme. MakTopbl, MOJOKUTEIBHO M OTPHUIIATEIHHO 0,5

310pPOBLC UCIIOBCKA

BIMSIONIME Ha OpPraHu3M dYenoBeka. [Ipo0iieMa TEeXHOTEHHBIX BO3JCHCTBUN Ha
3I0POBbE 4YEJOBEKa (2JIEKTPOMArHUTHBIE OIS, OBITOBAs XUMHUs, HU30BITOUHBIE
OIyMBI, paguanus W T.I.). AJanrtanus OpraHu3Ma deloBeka K (akropam
okpyxatomie cpenpl. [IpuHIMIBI  (GOPMUPOBAHUS 370POBbECOEPETAIOIIETO
noBesneHus. Pusmueckass aKTUBHOCTb W 30pOBbE. BHOXMMHYECKHE aCIEKThbI
PaLMOHAIBHOIO TUTAHMS

Paznen 10. Cesiekuusi OpraHu3mMoB, OCHOBBI O0HOTEXHOJIOTHH

OK-01,
OK-02,
OK-04,
OK-07
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Tema 10.1.
Cenexuus
KaK HayKa U Ipolece

Coneprkanue yueOHOro MaTepuana

Cenekusi Kak Hayka M HpoLecc. 3apOoXIACHUE CENEKUUW U JTIOMECTUKALMS.
Yuenne H. WM. BaBunoBa o0 neHTpax MHOroo0pasus M IPOUCXOXKIEHUS
KYJbTYpPHBIX pacTeHHU. LIeHTpbl MPOUCXOKIAEHUS TOMAIIHUX >KUBOTHBIX. COpT,
nopoza, LITAMM. CoBpeMeHHbIE METOBI CEJICKLIUU. Maccosbiit
U WUHIUBUAYaJbHBIA OTOOPHl B CEJEKUIUU pacTeHHi M KUBOTHbIX. OIlleHKa
JKCTEephepa. BIM3KOPOJICTBEHHOE CKpEUIMBaHWE — WHOpUAMHT. YUmcras JHHUSA.
CkpemmBaHue YUCTHIX JIMHHUH. ['eTeposuc, wim rudpunnas cuia. HeponcrBennoe
cKpemBanue — aytopuauar. OtnanéHHas tuOpuau3anus u €€ yCIeXH.
HcKkyccTBEHHBIM MyTareHe3 U MoJIy4eHHUe MOIUIUIONI0B. JlOCTHKEHHSI CeNeKIINU
pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHH3MOB

Tema 10.3.
buorexnonoruu
B )KU3HH M Npodeccuu

IIpodeccnonanbHO OpPVEHTHPOBAHHOE cojepKaHue (conep:xaHue
NMPUKJIATHOTO MOTYJIs)

OCHOBHBIEC HAIpaBJICHUS] COBPEMEHHON OWMOTEXHOJIOTUH B TMPO(HECCHOHAIBHON
NeSTeIbHOCTH 4YesoBeka. Metoasl OmorexHosoruu. OOBEKThl OMOTEXHOJIOTHH.

JTHKaA OHOTEXHOIOTMUYECKUX
Y TEHETHYECKUX dKCIepruMeHTOB. [IpaBuiia moucka u aHaan3a OMO03KOIOTHIECKOM
uHpOpMALIUU

U3 pa3NUYHBIX UCTOYHHUKOB (Hay4yHas U yueOHO-Hay4yHas JUTepaTypa, CpelacTBa
MaccoBoi nHGopMaIuu, cetb THTEpHET U IpyTHe)

0,5
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HpaKTI/I‘IeCKOG 3aHATHUC

No 13 Keiicel Ha anHanm3 wHGOPMAIMM O HAYYHBIX JOCTHDKCHHSIX B 00JacTH 2
TCHETHYECKUX TEXHOJOTHH, KIIETOYHON HH)KEHEPHUH, TUIIECBBIX OMOTEXHOJIOTHH.
Noe 14 3Bammra keiica: TpeACTaBICHHE pE3yJbTaTOB pPEUICHUS KEUCOB
(BBICTYILIEHUE C NIPE3ECHTALUEN )

Pazzen 11. Pemenune KeiicoB B 06.1acTH GHOTEXHOJIOTHI !

Tema 11.1.3. buorexnosoruu | IIlpodeccuonanbHo OpPHEHTHPOBAHHOE co/ep:KaHue (conepxanue

U TEXHUYECKUE CUCTEMBI MPHUKJIAJTHOT0 MO1YJIs1)

PasButrie =~ OMOTEXHOJOTMH  C  NPUMEHEHHEM  TEXHUYECKHMX  CHUCTEM 0,5
(Omonmxenepus, OuoumHpopmaTuka, OMOHMKA) W HMX MPUMEHEHHE B >KU3HU
YyeJIoBeKa, MOUCK M aHAIU3 MH(GOPMAaLlMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4YHAas U
y4eOHO-Hay4YHAas JINTEPaTypa, CPECTBA MacCOBOW MH(popManuu, cetb MHTepHET
U APYTHE)
IIpakTHyeckue 3aHsITus
Ne 15 Keiicel Ha aHanmu3 wuHQOpPMAMM O pa3BUTHM OUOTEXHOJIIOTUH C 2

IIPUMEHEHNEM TEXHUYECKUX CUCTEM ([0 MUHU-TPYIIIAM).
Ne 16 3ammra Kkelica: TpENCTaBICHUE pE3yJIbTaTOB pEIICHHUA KEHCOB
(BBICTYILJIEHUE C MTPE3EHTAINEN)

' O6pazoBaTenbHas OpraHu3anys CAMOCTOSTENBHO ONPENENSET COEPKAHKE PA3IeNa, BLIOUpas OHy U3 mpeqiokeHnbix Tem 11.1.1 -11.1.3.

18
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IIpome:xxyTouHas

aTrrecranus Mo JMCHUINJINHE

(muddepeHIpoBaHHBINA 3a4eT)

Bcero:

32
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3. MeToanyeckue yKa3aHusi 10 NMPOBeIEHNI0 MPAKTHYECKUX
3aHATHI/12a00paTOPHBIX PadoT

OcHoBormonaralomuM TpeboBaHHEM K pe3ylbTaTaM OCBOCHHS OWOJOTHU SIBISETCS
c(OpPMUPOBAHHOCTh y OOYYalOIIMUXCS YMEHHUH HccilenoBaTh OHOJOTHYECKHEe OOBEKTHI,
MPOIECCHl U SBJICHHS, B YACTHOCTH: BBISBISATH TPUYUHHO-CIICJCTBEHHBIC CBS3H MEKIY
UCCJIeTyeMbIMU OMOJIOTHYECKMMH 00BEKTaMH, MPOLIECCAaMU U SIBICHUSMMU; JA€NaTh BHIBOJBI U
MIPOTHO3BI Ha OCHOBAHHWH IMOJYYCHHBIX PE3YJIbTATOB; BBIJIBHTATh THIIOTE3BI, MPOBEPSATH UX
9KCIIEPUMEHTATbHBIMU CpPEACTBaAMH, (OpMYIHpYsl 1elb HCCIEIOBaHUs, aHAIU3HPOBATh
NOJYYCHHBIC PE3yJIbTaThl U JIeNaTh BBIBOJBL. JlabopaTopHbIe pabOThl COCTABIAIOT BaKHYIO
4acTh y4eOHOro mpolecca 1no OMOJIIOTUY U HaIlpaBJIeHbl Ha (OPMUPOBAHKE Y O0yUYaOIIUXCS
MPAKTHYECKUX YMEHHH, B T.4. CIOCOOHOCTEH yCTaHABIMBAThH CBSI3U MEXKIY TCOPETHUSCKUMU
MOJIO’KEHUSIMU U SKCTIEPUMEHTAIbHBIMH TAHHBIMU.

KauecTBeHHOE BBITIONTHEHUE JIAOOPATOPHBIX PAOOT TPeOyeT HAIMYHS y OOYUArOIIHXCS
HE TOJNBKO COOTBETCTBYIOIIMX IPAKTUYECKHMX HABBIKOB  (COOMIOJCHHE  TEXHUKHU
0e30MmacHOCTH, cOOpKa YCTAaHOBOK, IIPUTOTOBJIEHME PEAKTHUBOB M Ip.), HO MU 3HAHUU
TeopeTnueckoro Marepuana [2,3]. OgHuM U3 CHOCOOOB TMOBBIMICHUS S(PPEKTUBHOCTH
BBITIOJIHEHHSI 00YYaIOIIMMUCS JJAOOPATOPHBIX paboT ABISAETCS MPECTABICHUE METOANYESCKIX
pPEeKOMEHJAlMii 0 HX BBHIMOJIHEHUIO B BUJAE ClEUUAIbHBIM 00pa3oM odopmiieHHOM
UHCTPYKLUH [4].

Copep:xaHue Xo/la BBITIOJHEHHsI JJaOOpaTOPHON pabOThl MOKET OBITH MPEJICTABICHO B
dbopMe TabIHIIBI, COCTOSIIIEH U3 HECKOJIBKIX CMBICTIOBBIX OJIOKOB:

1. Bonpocel ¥ 3amaHus A7 TOJY4YEHHUS JOMyCcKa K BBINOJHEHHIO JabopaTopHOI
paboTHI.

2. O6opyi0BaHME U MOCY/a, PEAKTUBBI.

3. OnMcaHue KaxJOro OIbITa, 3aIUIAaHHPOBAHHOTO B JIabopaTopHOW paboTe, B BHJE
aIrOpuTMa BBHIMIOJIHAEMBIX B XOJIe AKCIIEPUMEHTa JEeHCTBUH (TOCIEeI0BAaTENBHOCTH IIaros,
KQXK]IbIM 13 KOTOPBIN ONMKUCHIBACT 3aBEPIICHHOE EHCTBUE).

4. Bompochkl 1 3ajaHus K OTMBITaM, UMEIOIINE CBOEH 11eIbl0 aKIEHTUPOBATh BHUMAHHE
Ha TEXHUKE OC30MMaCHOCTH, OCOOCHHOCTSX MPOTEKAHMSI IKCIICPUMEHTA, aHaIH3e, 00padoTKe U
000CHOBAaHUH TOMYUYEHHBIX Pe3yIbTaTOB.

CTpyKTypHupOBaHHUE U MpeJICTaBICHIEC HHPOPMAITUHU O J1ab0paTOpHON paboTe TOMOXKET
oOydJalmuMcsi TpU TOATOTOBKE K 3aHATHIO, AaKTHBU3UPYET HUX I[O3HABATEJIbHYIO
JIeSITeIbHOCTh BO BPEMs €€ BBITMIOJIHEHUS, @ TAKXKe MO3BOJHUT BBHICBOOOIUTH JIOTIOIHUTEILHOE
BpeMsl Ha MpPOBEACHHE 3alUIAHMPOBAHHBIX OMBITOB, OOJee JETalbHBIM aHAIN3 MOTYyYEHHBIX
PE3YJIBTATOB U PEIICKCHIO.

[IpakTUKO-OpHEHTUPOBAHHBIE  3a/laHus  SBJISIOTCS  OJHUM U3 CIOCOOOB
npodeccuonanuzanuu B aucnuininae «buonorus». [IpakTHKO-OpUEHTHPOBAHHBIC 3aaHUS
BKJIIOYAIOT MH(OPMALIMIO «U3 KU3HW» U HANpaBIeHbl HA BHISIBICHHE 3HAHHUM CTYAEHTOB 00
OKpYyXaromeM Mupe, GOpMUPOBAHUE MPAKTUYCCKUX YMECHHIA M HABBIKOB, B TOM YHCIE C
UCIIONb30BAHUEM  DJIEMEHTOB MpoQeccCHOHANIbHON naedarenbHOCcTH. [lpu  BbIMOIHEHHE
MPAKTHUKO-OPUEHTUPOBAHHBIX 33JJaHUI CTYICHTHI HE TOJBKO PEHIAIOT JIMIYHOCTHO-3HAYUMBIC
npoOsieMbl C HCMONb30BAaHUEM IMPEIMETHBIX 3HAHUI, HO W OCBAaMBAIOT AJIEMEHTHI OOIIUX
KOMIIETEHIIH.

Lenp nNpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUN —  «IOTPYKEHHE» B  peIlIeHue
«CKU3HEHHOI» 3a/1aun. MaTepuanbl Uil COCTABJICHUS TaKUX 3aJaHHUIA JTOJKHBI OBITH B3SITHI U3
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OKpPYKAaroIIel JeWCTBUTEIBHOCTH, JO/DKHBI OBITH WMHTEPECHBI OOYYAIONIUMCS W JIOJDKHBI
MOTHBHPOBATh UX HA IMIOMCK BAPUAHTOB PEIICHUH.

C TOYKHM 3peHHS HANPaBICHHOCTH IPAKTUKO-OPHCHTUPOBAHHBIC 3aJaHMs JCIAT Ha
3a/IaHMs, CBSA3AHHBIC C JKU3HBIO, MPAKTHUECKOKW JIEATEIIbHOCTHIO, Ha 3aJaHHs <OKHUTCHCKOTOY
COJIepKaHus, Ha 3aJlaHus MPO(OPUCHTAITMOHHON HAIPABICHHOCTH, CBS3aHHBIC C OymyIIen
po(hecCHOHATBEHOM e TENBHOCTBIO.

Kpome Toro, mo ¢opme mMoucka pemieHusl MPaKTUKO-OPHCHTHPOBAHHBIC 3aIaHUS
MOXKHO pa3JIeIUuTh Ha TEOPETUUCCKUE, DKCIIEPUMEHTAILHO-TCOPETUIYCCKIE, PACUCTHEIC.

Pemenune TeopeTHUeCKHMX 3aJaHU TO3BOJIIET Pa3BHUBATH JIOTMYECKOE MBINUICHHUE,
dbopMupOBaTH MOHATUHHBINA ammapaT, CBA3BIBATH TEOPETHUUYECKOE 3HAHUS IO AUCIUILIIMHE C
UX MPUMCHCHUEM B HOBOM CHUTYAIIHH.

B pacueTHbIX 33auax 00y4aroIIUecs yCTaHABIMBAIOT 3aKOHOMEPHOCTH, CBSI3U MEXIY
BEJIMYMHAMU, HCITOJIB3YS ITOIXOISAIINI MaTeMaTHICCKHI armapar.

[Ipy BBINOTHEHUHM HKCIEPUMEHTATBHO-TEOPETUUECKUX 3aJaHUl  OOydaroluecs
OTIBITHBIM ITyTEM Ha OCHOBE 3HAHUH PEIIAfOT MPAKTUICCKUE 3a1a4H.

CnexyeT OTMETHUTh OCOOEHHOCTH MPAKTUKO-OPHEHTUPOBAHHBIX 3a/lad, KOTOpHIE
HEOO0XOIMMO 3aKJIaIbIBATh ITPH UX MPOCKTUPOBAHUU:

— HaJIM4YKe MO3HABATEIbHOU, TPO(ECCUOHATBFHOM, COIMATBHON 3HAYNMOCTH, KOTOpasi U
MOTHUBHPYET 00yHaIOIIUXCS;

— HaJIMYME CIOKETa, CUTYaIluH WK MPOOJIEMBI, Ui pa3pelIeHruss KOTOPOH HEOOXOaMMO
UCIIONB30BaTh 3HAHWS, YMCHHS W3 Pa3HBIX MPEJAMETHBIX 0O0JacTed WM W3 KH3HHU, Ha
KOTOpBIC HET SIBHOTO YKa3aHUS B TEKCTE 3a]1a4H;

— CBSI3b € 00J1aCTHIO MPUMEHEHHS PE3yIbTaTa, MOJTYYSHHOTO MIPH PEIICHUH 3a]aYH.

Kak npaBuio, mpakTHKO-OpUEHTUPOBAHHOE 3a/IaHUE UMEET CIECAYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3a/IaHNS;

— BBEJICHHE B MpoOieMy (ONMMCaHHe >KMU3HEHHOW cuTyaruu (mpoOiembl), TUIHOCTHO-
3HAYMMOTO BOIIPOCA);

— UCTOYHHUKH HHOpMaIuH (TEKCT, Tabnuia, rpaduk, CTATUCTUIECKUE TaHHBIE U JP.);

— (hopMyITUPOBKA 3a/1aHHUS;

— TpeOOBaHUS K MPEACTABICHUIO pe3yibTara (hopMaT/BUn).

Jliis pa3paboTKHU MPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUI HEOOXOUMO:

1. Ompenenuth pe3ynpTaT oOyueHUs, Ha (HOPMUPOBAHHE WU MPOBEPKY KOTOPOTO
OyJIleT HarpaBJIeHO 3a1aHHE.

2. ChopmynupoBaTh BBEICHHE B IPpoOIeMy (IIPEACTaBISIET COOOM ONMMCAHUE CUTYaIlUH,
KOTOpasi MOXKET BCTPETUTHLCS B TIOBCETHEBHOM JKU3HH, B OBITY, B OOIIIECTBE, HA MPOU3BOJICTBE
u T.1.). BBenenue B mpoOiemy AOKHO OBITH KPAaTKUM M €MKHM, OPHUEHTHUPOBAaHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYIITY 00yJatOIIUXCSl.

3. ChopMynupoBaTh OJHO WJIM HECKOJIBKO 3aJIaHMi JUIsl oOydaromuxcs. B 3amaHusx
JOJDKCH OBITH OTIPEJICIICH MOPSAIOK JEHCTBUH, KOTOPOMY JTOJIKHBI CIICIOBATh O00YYaroIHecs
IIPU UX BBIMOJHEHUU. DOPMYyIMpPOBKa 3aJJaHUK JTIOJDKHA COOTHOCHTBCS C MHCTPYMEHTOM HX
NIPOBEPKHU: BCE, 3alUIAaHMPOBAHHBIC 3aJaHUS JOJDKHBI OBITh OlleHeHBI. Kak 3amaHus, Tak U
TpeOOBaHMUSA K UX IMPEJACTABICHUIO JTOJDKHBI OBITh C(OPMYJIMPOBAHBI MOHATHO M YETKO, HE
JIOITYCKAaTh PA3JIMYHBIX BAPUAHTOB TOJKOBAHHS O0YJArOIIIMHUCS.

4. TloaroroButh HMH(POPMALIUIO, HEOOXOIUMYIO JUISl BBIMOJHEHUS 3aJaHHA (TEKCTHI,
TaOnuIBl, rpaduKH, BUICO, CTATUCTHYECKUE JaHHBIC U T.JA.). TpeOOoBaHUs, IPEABIBISIEMBIC K
UCTOYHHKAM UH(POpMAIIH:
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— JIOCTaTOYHOCTh (COAEPXKHUT BCIO HEOOXOAMMYIO HMH(OPMALMIO JUIsl BBINOJIHEHUS
3a/laHui);

—3(QPeKTUBHOCTH (ITO3BOJIIET BHIMOIHUTD 3a/laHue TIPY MUHUMAIIbHBIX 3aTpaTax);

— COOTBETCTBYET BO3pacTy 00y4YarOLINXCS;

— COJEpKUT TIO3HABATENbHYI0, MHTEPECHYI0 (HOBYIO) Uil  OOyYaroluxcs
UH(OPMALIHUIO.

3.1. TemaTnka u cogepkaHue MPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

IIpakTHyeckoe 3aHsiTHE

Tema 2.1. XuMH4YeCKHIii COCTAB KJIETOK

Conepxanue:

Ne 1 «buonoruueckast pojib MUHEPAJIbHBIX BEIIECTB B 00ECTIEUCHNH KU3HEACATEIbHOCTH
OpPTaHU3MOB, MPOSBIIECHUS TUCOATIAHCA MUHEPATTLHBIX 3JIEMEHTOBY

IIpakTH4yeckoe 3ansiTHe

Tema 3.2.

Buocunres 6esnka

Coneprxanue:

Ne 2 «Pemmenue 3a1au Ha onpezeseHne MocaeA0BaTeIbHOCTH HYKICOTHIOBY»

IIpakTH4yeckue 3aHATUA

Tema 4.3. UnauBuayaaibHoe pa3BUTHE OP7aHU3MOB

Conepxanue:

Ne 3 «Mupexnmonnble 3a001€BaHNsI U SIUIEMUN B UCTOPUH YEITOBEYECTBAY.
Ne 4 «BakuuHanus kak npouiakTuka HHPEKIMOHHBIX 3a001€BaHUI

IIpakTH4yeckoe 3ansiTHe

Tema 5.1. 3akoHOMEpPHOCTH HACJIETOBAHUSA

Conepxanue:

Ne 5. Pemenune 3aau Ha onpeaesieHue BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOTUTHOPUIHOM M aHAJIU3UPYIOIIEM CKPEIIMBaHUH,
COCTAaBJICHHUC T'CHOTUITNYCCKUX CXEM CKPCIIMBAHUA

IIpakTHYeckoe 3aHATHE

Tema 5.2. CuenuieHHOe HacJIeJ0BaHUE IPU3HAKOB

Coneprxanue:

Ne6. Pemienne 3aau Ha onpeaeneHNe BEPOSTHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX
IMPU3HAKOB IIPpH CHCIVICHHOM HACJICIOBAHUH, COCTABJICHUEC N'CHOTHITNYCCKUX CXEM
CKpEIIHUBAHUS

IIpakTH4yeckue 3aHATUA

Tema 5.3. 3aKOHOMEPHOCTH U3MEHYMBOCTH
Conepxanue:
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Neo7.Pemienre 3a1a4 Ha onpeeIeHue TUIIA MyTALMK [IPY [Tepeaade HacaeACTBEHHbIX
IIPU3HAKOB, COCTABJICHUE T€HOTUIIMUECKUX CXEM CKPEIIMBaHUs

IIpakTHYecKHue 3aHATHSA

Tema 5.4. I'eHeTHKA YejiOBEKA

Conep:xanue:

Ne8. «CocraBnenue u aHajau3 POIOCIOBHBIX YEIIOBEKA

IIpakTHyecKkue 3aHATUS

Tema 6.3. Makpo3BoIOnHA

Conep:xanue:

Ne 9 «CpaBHeHue BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO»

IIpakTHYecKHe 3aHATHSA

Tema 7.3. OcHOBHbBIE CTAaAMHU IBOJIOLIMH YeJI0BEKA

Conep:xanue:

Ne 10.«Bpems 1 myTH pacceneHus 4eI0BeKa 10 IUIAHETEe»

i «IIprucrnoco6eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM cpelibl. BiusHue
reorpaguyeckoii cpeapl Ha MOP(POJIOTHIO U PUZHNOJIOTHUIO YETOBEKA»

IIpakTHYecKkue 3aHATUSA

Tema 8.2. Ikos0rn4ecKue XapaKTepUCTHKH MOMYJISIHA
Conep:xanue:

Ne 11 «ITomcy€T NIOTHOCTH MOMYJIALMI Pa3HBIX BUJOB PACTCHUID

IIpakTHYecKHe 3aHATHS

Tema 9.4. Biusinne aHTponoreHHbIX GakTopoB HA OUochepy
Conepxanue:

Ne 12 «OTx0161 TPOU3BOIACTBAY

WK «DKOJIOTMYECKHE aCIeKThl MPO(eCcCHOHANBHON eI TeTbHOCTI
i «lIpodpunaxTika npopeccuoHaaIbHbIX 3a0071€BaHUID)

win «BrnusiHue npon3BOICTBEHHBIX (PaKTOPOB HA OPraHU3M YEJIOBEKa»

IIpakTH4yeckue 3aHATUA
Tema 10.3. BuorexHosiorun B :kU3HU U npodeccun
Conepxanue:

Ne 13 Keiicel Ha aHanu3 uHOpPMAIMK O HAYYHBIX JOCTHIXKEHHUAX B 00JIACTU TEHETHMUECKHUX

TGXHOHOFHﬁ, KJIE€TOYHOM HWHXXCHCPUH, TTMIICBBIX OMOTEXHOJIOTHH.

Ne 14 3amura keiica: mpeacTaBICHHE pPE3YJIbTATOB PELICHHUS] KEHCOB (BBICTYIJICHHE C

npe3eHTaluen)

IIpakTHyeckue 3aHATHS
Tema 11.1.3. BHOTEXHOJIOTMH U TEXHHYECKHE CHMTEMBI
Conepxanue:

Ne 15 Keiicel Ha aHamu3 wuHGOPMAIMM O pPa3BUTHH OHOTEXHOJIOTHH C TpPUMEHEHHEM

TEXHUYECKUX CUCTEM (110 MUHHU-TPYIIIaM).
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Ne 16 3amura keiica: mpeacTaBI€HHUE PE3YJIbTATOB PELICHHS KEHCOB (BBICTYIJICHUE C

npe3eHTaInen)

4. DoHJ 01LIEHOYHBIX CpeacTB IMCUMIIJIMHBI

4.1 KoHTpoJb U OIEHKA pPE3yJbTaTOB

OCBOCHHSI  00I1Ie00pa3oBaTeIbHOMN

JTUCIHUIUIMHBL PACKPBIBAIOTCS uepe3 JUCUUIUIMHAPHBIE pe3yibTaThl, HaIpaBlieHHbIE Ha
(¢opMupoBaHHe OOIIKMX KOMIETEHIMH IO pa3fesiaM M TeMaM COIepX aHHUs y4eOHOro

MaTepuana.
OK 01. Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, OO6cy>xaeHne 1o BOIpocaM JICKIUH
Bri6upath 5.1-54,6.1-6.3,7.1-7.3, 8.1, 8.2, Pa3zpaboTtka rioccapus
CIOCOOBI 9.1-9.3, 3anonHeHne CPaBHUTEIBHBIX TAOJHII
penieHus 3aaa4y 9.411-0/c?, 9.5I1-0/c, 10.1, 10.2, TectupoBanue
npodeccuoHan 10.3I1-o/c, 11.111-0/c YcTHbIi onpoc
bHOM JIMKTaHT Ha UCIIOJb30BaHUE
JESITEIIbHOCTH apryMEHTOB, OMOJIOTUYECKOM
MIPUMEHUTEIbH TEPMHHOJIOTHH U CUMBOJIUKH
0 K pa3IU4HbIM NuauBuayanbHas CaMOCTOSTEIbHAS
KOHTEKCTam paborta
IIpencraBieHue pe3ybTaToB
MPaKTUYECKUX padboT
KonrpomnbHbie paboTbl
3ammuTa TBOPYECKUX pabOT
3amuTa MHIMBUIYaTbHBIX TPOCKTOB
Brimonnenue 3aganui
MIPOMEKYTOYHOM aTTECTALIMU
OK 02. Temsr 1.1,2.1-2.3,3.1-3.3,4.1- OuenuBaemasi TUCKyCCHs 11O
Hcnons3oBaTh 4.3,5.1-54,6.1-6.3,7.1-7.3, 8.1, BOIIPOCAM JICKIIMH
COBpPEMEHHBIE 8.2,9.1-9.3, Pa3paboTka MEeHTaIBbHOM KapThI B
CpencTBa 9.411-0/c, 9.5I1-0/c, 10.1, 10.2, MUHU TPYIIIax
TTOKCKA, 10.3I1-o/c, 11.111-0/c BrinonHeHue u 3amuTa
aHaJM3a 1abopaTOpHBIX paboOT
u [IpencraBienue pe3yibTaToB
WHTEPIIpETAIH MPAKTHYECKHUX padoT
u [IpencraBneHne yCTHBIX COOOIEHUI
nH(pOopMaIuy, C Tpe3eHTaIMel, MOATOTOBICHHBIX 110
u MEPEYHIO0 HCTOYHUKOB,
UHPOPMAIMOH PEKOMEHIOBAaHHBIX TPEIOIaBaTeIeM
HbIE
TEXHOJIOTHH

? TIpoheCCHOHANTEHO OPUEHTHPOBAHHOE COMIEPIKAHNUE (COAEPIKAHME TIPHKIATHOTO MOJTYJIs)
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TS
BBITTOJTHCHHUS
3a7a4
npodeccruoHan
bHOM
JIeSITEIIbHOCTH
OK 04. Temsr 2.1 -2.3,3.1- 3.3, 4.1-4.3, OO0cyxIeHne 1Mo BOIpOocaM JIEKIIHH
DddexTBHO 5.1-54,6.1-6.3,7.1-7.3, 8.1, 8.2, [IpencraBnenne pe3ynbTaToB
B3aUMO/ICNCTB 9.1-9.3, MPaKTUYECKUX padboT
0BaTh U 9.411-0/c, 9.5I1-0/c, 10.1, 10.2, 3amuTa TBOPUYECKUX PaboT
pabortath B 10.3I1-o/c, 11.111-0/c 3ammuTa UHIWBUIYATbHBIX TTPOCKTOB
KOJIJICKTUBE U
KOMAaHJIe
OK 07. Temsr 1.1, 2.1 -2.3,3.1-3.3,4.1- OO0cyx1eHre TI0 BOITPOCaM JICKITHH
CopeicTBOBaT 4.3,5.1-54,6.1-6.3,7.1-7.3, 8.1, Pa3paboTtka rioccapus
b COXPaHEHUIO 8.2,9.1-9.3, 3anoHeHne CPABHUTEIBHBIX TAOJHII
OKPY KaIOIIEH 9.411-0/c, 9.5I1-0/c, 10.1, 10.2, TectupoBanue
Cpelbl, 10.31T-o/c, 11.111-0/c YcTHBIN onpoc
pecypcocoepe JIMKTaHT Ha MCIIOJIb30BAHUC
JKEHHIO, apryMEHTOB, OMOJIOTUYECKOM
MIPUMEHSATH TEPMHUHOJIOTHH U CUMBOJIMKH
3HAHUS NuauBuayanbHas CaMOCTOSTEIbHAS
00 M3MeHEeHUHn paborta
KJIMMAaTa, [IpencraBieHue pe3yibTaToB
MIPUHITUTIBI MPaKTUYECKUX padboT
OepeKITMBOTO KonrpomnbHbie paboThl
MIPOU3BOJICTBA, 3amuTa TBOPUYECKUX paboT
3pPEeKTHBHO 3amuTa UHIMBUY JIbHBIX [IPOEKTOB
JIEUCTBOBATD Brinonnenue 3aganuit
B MIPOMEXKYTOYHOU aTTeCTaIlH
YpEe3BBIYANHBIX
CUTYaIUsIX

4.2. KOHTPOJIbLHO-U3MePUTEIbHbIE MATEPUAJIbI BKIKYAKOT:

4.2.1 OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJIA N0 Aucuuiinne «buosorusn

Texymuid KOHTPOJb Pe3yibTaTOB OOYYEHHS MOMXHO OCYILIECTBIISITh Pa3IUYHBIMU
METOJAMH U C IIOMOIIBIO Pa3JIMYHBIX OLEHOYHBIX cpeacTB. Ilo mucuurumae «buosorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJIS MPUMEHSIOTCS 3a/laHusl B TECTOBOM (popme; TaOIUIBL;
BU3YyaJIU3alisl TEOPETUUECKOT0 MaTepuaiia B (hoopmare JICHTHl BpEMEHU U MEHTAJIbHBIX KapT;
pelnieHue KecoB U JIpyTrue OLEeHOYHbIe MaTtepuainsl. Huke npuBeneM npuMepbl HEKOTOPBIX

N3 HUX.

3CldaHlxlﬂ, Hal’lpagﬂeHHble Ha cucmemamusayuro u 0606M4€Hu€ meopemuquKod qubopmauuu
1. 3amoJHeHHe TAOJIMIIBI
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Ha3zBanue TeMbI

buonorus kak Hayka

PesyabTaT 00yuenus mo teme

OnuceIBaTh MCTOJbI UCCIICAOBAHHA HA MOJICKYJIAPHOM U

KJICTOYHOM YPOBHC

OO01ue KOMIIeTEeHIINHT

OK 02

@opMyIMpPOBKA 3aaHUA: 3aTI0JHUATE TaOMIy “Bxiaa ydeHbIX B pa3BUTHE OWOIOTHE,
yKa3aB YYeHOTO, Bp€MEHHOM Mepuoi paboThl HaJl OTKPHITHEM U JalTe KPATKYIO
XapaKTePUCTUKY OTKPBITHUS, UCTIONb3Ys MaTepHall JIEKIHA, yueOHUKA, UHbIE UCTOYHUKH
UH(pOpMAaLINH.

Tabnuua — Bknan yyeHbIX B pa3BUTHE OMOJIOTHH

VYyeHsii

Bpemennoli nepuon

Kpatkas xapakrepuctruka paboThl y4€HOTO

Kpurepun onieHuBanus 3a1aHus:

“5” - TaOIMIa BBIIOJIHEHA B IIOJIHOM 00BEME

“4” - B X0/1€ 3aMOJHEHUS TAOIHIIBI MaTEPUAT OTPAKEH HE MOTHOCTHIO, HUMEIOTCS
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HE3HAYUTEJIbHbIE HETOUHOCTH, HEA0YETHI

“3” - B X0/1€ 3aM0JHEHUs Ta0IUIIBI MaTepHall OTPAXKEH HE MOJIHOCTHIO, UMEIOTCS
3HAYUTEJIbHbIE HETOYHOCTH, HEJOUEThI

“2” - Tabnuua orpaxkaet meHee 50% marepuasa WK HE BBHITIOJIHEHA

2. Pa3paboTka JleHTbI BpeMeHHU

Ha3BaHnue TeMbl OnToreHe3 KMBOTHBIX U YeJIOBEKA

Pe3y.]IbTaT OﬁyquHH o TeMe OnucwIBaTh CTaJuM OHTOI'CHC3a ) KMBOTHBIX N YCJIIOBCKA

O0mue KOMIEeTeHIUH OK 02, OK 04

@opMyJIHPOBKA 3aaHUSI: CO3/IaliTe JIGHTY BPEMEHH, OTPAXKAIOIIYIO STallbI
OHTOTEHE3a OTJEIBHOM IPYIIIBI )KUBOTHBIX MITH YEJIOBEKA C KPATKOW XapaKTEPUCTUKOM.
Haszpanus CTaI[I/If/'I JOJIDKHBI OBITH PACIIOJIOKCHBI B XPOHOJIOTHYCCKOM MTOPAAKE, OCHAIIICHBL
KPaTKUM OIIMCaHWEM OCHOBHBIX M3MEHEHUH, IPUIIOKEHBI PUCYHKH. 3a/laHHE BBITIOIHACTCS B
ManbIX rpynnax (3-4 yenoBeka)

3. Pa3paboTka MeHTAIbHON KapThI

Ha3Banue Tembl CrpoeHnue opranuzma

OnuceIBaTh CTPOCHUC U B3aUMOCBA3b JacTeu

Pe3yabTaTr 00y4yeHusi mo reme
MHOTOKJIETOYHOTO OpTaH13Ma

O01ue KoMIeTeHINN OK 02, OK 04

®opmy/IHMpOBKa 3aJaHMsA: COCTAaBbTE MEHTAlbHbIE KapThl M0 KJIACCU(PHUKALUU
TKaHEH, OpraHoB M CHUCTEM OpraHoB. B kapTe oTpa3ute OCOOCHHOCTH CTPOCHHS, (QYHKIUI
00bEeKTOB. Bbl MOXeTe 00beMHATh OOBEKTHI 1O BBIMOIHAEMOW (YHKLIUU WIH 10 CUCTEME
OpraHoB.

[Tpy BBINOJIHEHUU CTYJEHTHI PACIPEeNIAIOTCS Ha Majble rpynmsl (1o 2-3 yesoBeka).
3amanue SABISIETCS  TMPO(ECCHOHATBHO-OPUEHTHPOBAHHBIM. CTyIeHTHI, 0Oydaromuecs
npodeccun/CrnennanbHOCTH CBSI3aHHOM ¢ 00beKTOM n3ydeHus “Pactenus” pazpaOaTbIBarOT
MEHTAJIBHYI0 KapTy IO CTPOEHHUIO0 OpraHu3Ma pacTeHUW (Tpynmbl MOKHO pPAa3AEIUuTh IO
OTJeIaM DPACTEHUIN: MOXOBHJHBIEC, IUIAYHOBHJHBIE, XBOILIEBUIHBIC, MAlIOPOTHUKOBHUIHEIC,
TOJIOCEMEHHBIE, TIOKphIToceMeHHbIe). CTyneHThI, oOyJarommecs: IpoQeccui/CrennanbHOCTH
CBS3aHHON ¢ 00BbeKTOM H3yueHus ‘JKuMBOTHBIE” pa3pabaThIBAlOT MEHTAJIBHYIO KapTy IO
CTPOCHHIO OpraHu3Ma >KHUBOTHBIX (IpyHmnbl MOXXHO pa3feluTh IO THUIIAaM M KjaccaM
KUBOTHBIX. THIIBL: KUIIEYHOINOIOCTHBIE, IFIOCKUE YEPBH, KPYIJIbIE YEPBH, KOJIbYATBIE YEPBH,
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MOJUTIOCKH, 4ieHHCcTOHorue. Kiaccel: XpsuieBble pbIObl, Jiomacrenepbie pblObl, ampuouu,

IMPECMbIKArOIHNECH,

IITHUIIEL,

MJICKOITUTAIOIIINE).

CryneHTsl,

oOyuaromuecs

npogeccuu/cnenalibHOCTH CBS3aHHOM ¢ 00beKTOM u3ydeHus “YenoBek” pa3pabaThIBalOT
MEHTAJIbHYIO KapTy [0 CTPOCHUIO OPraHMU3Ma YeJIOBeKa.
[Tpu pa3paboTKe peKOMEHyeM HCIIOIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

VI IPYroro MHCTPYMEHTA [l CO3JaHUs MEHTaIbHBIX KapT.
[Ipumep yacTh MEHTAIIBHOM KapTHI:

CepagYHO-COCYAUCTanA CUCTEMA

O LT

HeayaOouHO-KMLWIEYHBIN TPAKT

Kpurepun onieHuBaHNs MEHTAJIBHON KAPTHI:
«5» - 8-9 6amnoB; «4» - 7 6amnoB; «3» - 5 0a/IoB

KMILIEYHUEK

ABEHAALATUNEPCTHAR KMLWKA

3 danna 2 das1a 1 6aa
Conep:xanue Nudopmanus Nudopmanus Nudopmanus
IIPE/ICTABIICHA B IIPEICTABIICHA, HO IIPEACTABJICHA
MIOJIHOM 00beMe MMEIOTCS] HETOYHOCTH | YaCTUYHO
I'paduyeckoe MHorocrynenyaras MHorocrynexnyaras IIpocroit «ay4ok»
odopmileHHe KAPTHI | KapTa ¢ 100aBIeHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnonb3oBaHue
pa3HBIX LIBETOB HA
OIpeaeICHHBIX
BETBSX.

Jlekcnko-
rpaMMaTH4yecKoe
opopMmiIeHHE

Kapra He conepxut
OIIMOOK M OMEeYaToOK

Kapra He conepxut
rpyObIX
rpaMMaTHYECKUX
OIINOOK HIIH
OIEYaTOK, KOTOPBIE
OBI OTBIIEKAIIN
BHHUMAaHHE YATATENS

OT COJICPKAHUS

Kapra conepxut Tak
MHOT0 IpyOBIX
rpaMMaTHYEeCKUX
OIIMOOK U OIEYaToK,
4TO €€ CoJIepKaHue
TPYAHO
BOCIIPUHUMAETCSI

4. PazpaboTtka riaoccapus

Ha3Banune TeMbI

OcCHOBHbBIC TOHATHUS T€HESTUKU

Pe3y.111>TaT oﬁyqemm Imo TeM¢E

OnuceiBaTh 3aKOHOMECPHOCTHU HACJIICACTBECHHOCTU U

N3MCHYHMBOCTHU

OO01ue KOMIIeTeHIINHT

OK 02
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®opMyJIMPOBKA 3aJaHUsI: COCTABbTE INIOCCAPUI C ONIPENEIEHUAMH 10 TeMe ~OCHOBHbIE
HOHATHA F€HETHUKA , UCIIOJIb3YS MaTepuabl JIEKIHUH, yueOHUKH, CIOBapH.

IIpuMepHBbIH NepeYeHb TEPMUHOB:

AJbTepHaTUBHBIE PU3HAKU
AJInenbHbIE TEHBI
HeannenbHble reHsl
JIOMUHAHTHBIN pU3HAK
PeueccuBHbIN npU3HAK
['oMO3UrOTHBIN OpraHu3M
I'eTepo3uroTHelil Opranusm
I'enoTun

deHoTuI

JurubpuaHoe CKpemmuBaHue

Yucras nuHus

I'mbpun

HaciaencTBeHHOCTE
N3meHunBOCTH
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3aoanus, nanpaeiennsle Ha hopmuposanue unu RPOGEPKy 3HAHUIL
1. DpoHTAJIBHBII ONPOC

Ha3BaHnue Tembl I/ICTOpI/Iﬂ OBOJIIOIMMOHHOI'O YUCHHA

PesyabTaT 00yueHnus nmo teme

XapaKTemeBaTb MNPpEANOCBUIKH U IBUKYIINEC CHUJIBL
BO3HUMKHOBCHUA MHOFOO6pa3I/I${ BHU 0B

O0mue KOMIEeTeHIUH OK 02, OK 04

el e

IIpuMepHBbIii epeYeHb BONPOCOB K (PPOHTAJILHOMY ONIPOCY
KaxoBbI cHIIbHBIC H cl1a0ble CTOPOHBI CUCTEMBI opranmueckoro mupa K. Jluanes?
ChopmynupyiiTe 0OCHOBHBIE MOJOXKEHUS 3BOIoIMOHHON Teopun JK. b. Jlamapka.
[Iepeuncinre NpeANnOCHUIKM BOSHUKHOBEHHUS TApBUHU3MA
[lepeuricivTe OCHOBHBIE MOJOKEHNUSI CHHTETUUECKOW TEOPUH 3BOJIOLINH

Kputepun oneHnBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIMI, HO €CTh HETOYHOCTH
«3» - OTBET KpaTKUi WK ¢ TPyObIMH OIINOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. IloaroroBKa yCTHBIX COO0IIEHUI ¢ Mpe3eHTAUel

Ha3Banue TeMbI I'eneTnka uesoBeka

Pe3yabTaTr 00y4yeHusi mo reme

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTU U
N3MCHYHNBOCTH
OHpeI[CJISITI) BO3MOXHOC BO3ZHUKHOBCHHEC
HACJICICTBCHHLIX ITPH3HAKOB

O0mue KOMIeTeHIUH OK 01, OK 02

DopMyJIMPOBKA 3aJJaHUsI: TIOJITOTOBHTE YCTHOE COOOIIEHUE U MPE3ESHTAITNIO 00 OJTHOM
HaCJICJICTBEHHOM 3a00JIeBaHMH U3 TiepeuHs. PaboTa BeImosHAETCS B mapax. B cTpykrype
COOOIIIEHUS U MPE3CHTAIINU HEOOXOAMMO OTPA3UTh:

l.
2.

NowvkEwWw

HasBanwue 3a0oneBanus
Tunuzamnus 3a001eBanus
a. A) reHOMHOe / TeHHOE / TTIOJIMTEHHOE / XpPOMOCOMHOE
b. B) ayTocoMHO-IOMHUHAHTHOE / ayTOCOMHO-PELIECCUBHOE / CLIETUIEHHOE C
MOJIOM
CymHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knununueckue nposBrieHus 3a001eBaHus
YacroTa BCTpeuyaeMoCTH
JImarHocTruka
Wctoynuku nHpopmanuu.

IIpumepHbIii NepeyeHb HACEICTBEHHbIX 3200/1€eBaHNI Ye10BeKa
Cunapom DHrenpMaHa 2. MykoBucuuao3




SNk

10.

11

Cunapowm [Tupcona

Cunnpowm JlayHa,

Cunnpom Knaiindensrepa,
Cungpom llepemesckoro-
Teprepa,

Cunnpom DaBapjca,

CHHIPOM «KOIIAYbero KPUKa»
CeprioBUTHOKIIETOUHAS AaHEMHUS
Heiipodubpomaros

. JlanbToHNU3M
12.
13.

I'emodummst
DEeHUIKETORYpHUs



Yek-auCT AJ51 OLIEHKH NMpe3cHTAluH
OI.[GHI/ITC MMPC3CHTAIMIO 110 CIACAYIOIHNM KPpUTCPUAM:

DJIEMEHTHI COJIePKAHUS Hamuuune | OtcyTcTBHE

TutynbHBIN claig

Ha3zpanue 3aboneBanus

N | —

Caenenust 00 aBTOpax

I[aHa IIOJIHas TUIIN3allusa 3a00JIeBaHUS

IToka3zaHa CylIHOCTh MyTalluu

B[N | = |t |

OHI/IcaHBI KIIMHHUYCCKUC HpOSIBJIeHI/IH
3a00JIeBaHUs

YkazaHa yacToTa BCTPCHACMOCTD

OmnuncaHa JUAarHoCTHKa

Yka3zaHbl ICTOYHUKH HHPOPMALIUU

C06J'HOJICHI/IC CAMHOI'0 CTUJIA IMPC3CHTAlUN

Matepuan OblU1 HHTEpeceH

e el e el Fal

0 Martepuan ObLI IOJIE3eH

IIkajia nepeBoja 06a/71I0B B OTMETKY

12-11 6amoB - «5»

10 - 8 6amoB - «4»

7-6 0aIoB ~«3»

Menee 6 6a7I0B MITH OTCYTCTBUE PaOOTHI - «2)

I[OHOJIHI/ITCJIBHBIe CBCACHUSA IJIA MpernoaaBaTeisi.
B Oeax n30eKaHue IMOBTOPCHUS TEM HpCSCHTaHI/Iﬁ, npenoaaBaTeIr0 pPEKOMCHAYETCA

pacIpenennTh KOHKPETHBIE TEMbI CPEIU IPYIII yUalUXCsl.

3. OueHnBaemMasi JUCKYCCHS

Ha3Banue TeMbl buocdepa - rmobanpHast SKOIOTHYECKast CUCTEMA
OnuchIBaTh CBS3b MKy OPraHU3MOM H CPEJIOi ero
Pe3yabTaT 00yueHHs MO TeMe oOuTaHUs
YcTaHaBJIMBATh CBSI3b MEXKY CTPYKTYpaMu Ornochepsl
O0nue KoMIeTeHIUH OK 01, OK 02, OK 07

IIpuMepHBbIii IEpeYeHb BONPOCOB K OIIEHUBAEMOM TUCKYCCHU

1. T'moGanbHOE moTeruieHre: Mud Wik pearbHOCTh? UTO BaM U3BECTHO O JAHHOM SIBIICHUU?
Kakue QaxTpl cyniecTBOBaHHS WM OTCYTCTBHSI II00AILHOTO MOTEIUICHUS BaM
W3BECTHBI?

2. OOwbsacHuTe, Kakue (paKkTOpbl OrPAaHUUYUBAIOT PACIIPOCTPAHEHHUE )KU3HHU B aTMOcdepe,

mutochepe, ruapocdepe.

Kak MOXHO oXapakTepu30BaTh HCTOPUUECKIE U3MEHEHUS POJIH ueloBeka B Ouocdepe?

4. B 4éM COCTOUT IIEHHOCTh OXpaHbl OMopazHooOpa3usa? UTo mpUBOIUT K COKPAIICHUIO
Ouonoruueckoro pazHoodpasusa? [louemy 11st yenoBeyecTBa BaKHO HE JJOMTYCTHUTD
o0enHeHus: OnopazHoodpaszus?

[98)

Kpurepuu onenuBanus:

«5» — AKTHBHOE yd4acTHe€ B JUCKyCCUHM. BBbICKa3blBaHHE COOTBETCTBYET 3aJaHHON TeMe,
XapaKTepu3yeTcss  BBICOKOH  HMH()OPMATHBHOCTBIO W OPUTHHAJIBHOCTHIO,  ApTyMEHTHI
HOJKPEIJIeHbl yOeUTEIbHBIMU IPUMEPAMHU.



«4» - JlocTaTOUYHO aKTUBHOE y4acTUE B JUCKYCCHHM. JlomycKaeTcs HE3HAUUTEIbHOE OTKIIOHEHHE
OT TeMBbI JUCKYyCCHU. BBICKa3pIBaHNE HOCUT OTYACTH TPUBHUAJIBHBINM, TOBEPXHOCTHBIN XapPAKTEP.
He Bce apryMeHTbI IOJAKPEILIEHBI IIPUMEPAMH.

«3» — IlaccuBHOe yuacTHe B JHMCKYCCHUHM. BBICKa3plBaHUME XapaKTEPHU3yeTCs HU3KOU
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPa)KaeT MOJHOTO MOHUMAHUS TEMBl JUCKYCCHU.
AprymeHTsl chopMyIHpoBaHbl a0cTpakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE yuacTHe B IUCKyCCUHM. BBICKa3bIBaHME HE COOTBETCTBYET 3a/laHHOM TEME,
OTCYTCTBYIOT apr'yMEHTHI B MIOJIb3Y KaKOH-TMO0 TOUKU 3pEHUSI.

JlonoJIHUTeIbHbIE CBeleHHs 1JISl PenoiaBaTeJis.

Juckyccuro MoaepupyeT npernojaBareib. B Hauane JUCKyCCHM OH 3a/1a€T CIIyIIATENsIM
HECKOJIBKO KIIFOUEBBIX OCTPBIX BOIIPOCOB, MOOY>Kasi X BCTYNUTH B o0cy:xaeHue. [lanee
MOCTETNEHHO B XOJI€ JUCKYCCHH 00CYKIat0TCs BCE MOCTABJICHHbBIE BOIPOCHI, YUaCTHUKH
BBICKA3bIBAIOT CBOE MHEHUE.

4. O0cy:x1eHHe 10 BONPOCaM JIEKIHHU

Ha3Banue TeMbI Ku3HeHHBIN UK KIETKU. MuTto3. Meiio3
Pe3ysabTar 00y4eHusi no reme XapaKTepru30BaTh KU3HEHHBIN ITUKJI KJICTKA
O0mue KoMIeTeHIUU OK 02, OK 04

IIpumepHBbIii NepedYeHb BONPOCOB /IS 00CYKACHHUS

1. Kakue u3MeHeHUs B KIETKE MPEIIECTBYIOT JACJICHUIO?
2. Oxapakrepusyiite ¢a3bl MUTO3a U KPaTKO PacCKakuTe, Kak MPOUCXOIUT 3TOT MPOILIECC.
3. B uyewm 3aximrouaercs OMOI0rMUECKOE 3HAYEHUE MUTO3a?
4. Yem Melo03 oTIHYaeTCsI OT MHUTO3a?
5. B ueMm 3akiroyaercst OMOJIOrHYECKOe 3HaUeHHEe Meiio3a?
5. Tect
Ha3zBanue TeMbl BzauMopelicTBue TEHOB
OnuceiBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 1
U3MEHYHUBOCTH
Pe3yabrar 00y4eHnusi mo reme Onpenenars BEpOSITHOCTh BOZHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IPU PA3JIMYHBIX
B3aUMOJICUCTBUSIX T€HOB
O0mue KoMIeTeHIUH OK 01, OK 02

IIpumep TecTOBOIrO 3a1aHUA

1. K B3anMojeiicTBHUSIM aJJIENBLHBIX T€HOB HE OTHOCHT:

1) aniucTas, monruMepuio, MoAUGUIUpYIOIee 1eHCTBHE TeHOB

2) Koomepanuo, MHOXECTBEHHbBIN aJlJIeNIn3M

3) cBepXIOMUHUPOBAHHUE, KOMIUIEMEHTApHOCTh

4) KOZOMHUHUPOBAaHKE, TPOMEXKYTOUYHOE JOMUHUPOBAHNE
2. llposiBneHne y TETEPO3UIOT MPU3HAKOB, JACTEPMUHHUPYEMBIX JBYMS ajUIeIsIMU

HaOI0aeTCs TIPH:

1) cBepXIOMUHUPOBAHUN

2) snmcrase

3) KOJJOMUHUPOBAHUU



4) onmumepun
3. HacnemoBanwue 4eTBEpTOI TPYMIIBI KPOBU OTHOCST K THITY B3aUMOJICHCTBHUS:
1) KomoMUHUpPOBaHUE
2) cBepXIOMHUHHUPOBaHHE
3) moaHOE JOMUHUPOBAHUE
4) MpoMEXYyTOYHOE TOMUHUPOBAHHE
4. HacnegoBaHue MMHIIWIIIOBOW OKPACKH Y KPOJIMKOB KOHTPOJUPYETCS TPEMsl aJlIeIsIMU:
A,a u ah. Kaxmast o0coOb sSIBISIETCSI HOCUTENEM TOJIBKO ABYX M3 HUX. DTO TIPUMED:
1) KOMIUIEeMEHTapHOCTH
2) koomnepanuu
3) MHOKECTBEHHOTO ajlien3mMa
4) nonumMepuu
5. TlosBnenue HOBOOOpa3OBaHWN TMPU COBMECTHOM JCWCTBUU JBYX JOMHUHAHTHBIX
HEaJUIeJIbHBIX TE€HOB, KOTJa B TOMO3WUTOTHOM WM B TETEPO3UTOTHOM COCTOSTHHUH
pa3BUBaeTCs HOBBIN MPHU3HAK, HAOTIOJAeTCS MIPH:
1) KOMIUIEMEHTapHOCTH
2) Koomepauu
3) NOJTHOM JJOMUHHUPOBAHUU
4) neicTBUH reHOB-MOAU(PUKATOPOB
6. Ecnu oauH NOMHHAHTHBIA F'€H MOJABJISET ACUCTBHUE APYroro TOMHUHAHTHOIO IreHa, TO -
3TO MpPUMEP:
1) peuieccuBHOTO 3MHKCTa3a
2) noauMepuu
3) TOMHUHAHTHOTO MHCTa3a
4) MHOKECTBEHHOTO aJlIeNTu3Ma

3aoanus, nanpasenennsvle Ha Gopmuposanue ymenuil u HagbIK06
1. JlaGopaTopHnas padora

[Tpu m3ydeHnn TUCIUILIMHBI “BHONOTHSA” MPEAyCMOTPEHO BBINOJIHEHHE JaO00pPaTOPHBIX
pabor:

Tema 1.3. BuoJioru4ecKu BaKHble XUMHYecKHe coeanHenusi: JlaboparopHas pabota
“Omnpenenenne BuramuHa C B mpoaykrtax nurtanus’; Jlaboparopnas paborta «I'uapoduibHo-
ruipopoOHBIC CBOMCTBA JTUMHIOBY.

Tema 1.4. CTpyKTypHO-(PYHKIIHMOHAJbHAS OpraHu3amus kJjerok: JlaGoparopHas
pabota «CTpoeHHe KIETKH (pacTeHUs, )KUBOTHBIEC, TPUOBI) U KIETOYHBIC BKIIIOUEHUS (Kpaxmall,
KapOTHHOWJIBI, XJIOPOIUIACTHI, XpoMmoruiacThl)»; JlaboparopHass pabora «IIpoHUIIAEMOCTH
MeMOpaHBbI (TTa3MOJU3, ACTIA3MOIIH3 )».

Tema 4.5. Bausinue couMaabHO-IKOJI0TMYECKUX (PAKTOPOB HA 310POBbE YeJ0BEKAa:
Jlaboparopnas pabota Ha BBIOOpP: «YMCTBEHHas pabOTOCMOCOOHOCTH» WM «BnusHue
abuoTnyeckux (pakTOpoB Ha YeloBeKa (HU3KHE U BHICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE MeTOIbI OMOIKOJIOTHYECKUX HCCIeT0BAHUI

JlaboparopHas paboTa Ha BBIOOp IO MUHU TpymnnaM: «BiausHue temnepaTypsl Ha pocTa U
(U3HONOTHYECKYI0 aKTUBHOCTHh JPOMOKEBBIX KIETOK», «BIusHHE yrieBojoB Ha pocTa U
(U3NOTOTHUECKYIO aKTUBHOCTH JPOKKEBBIX KIETOK»; «CodeTaHHOE BIUSHHE TEMIIEPaTyphl H
VTIIEBOJIOB Ha pocTa U (PU3UOJIOTHUECKYIO0 aKTUBHOCTD JIPOMIKEBBIX KIETOK

OOopynoBanue JaGoparopum M padoyux MecT Ja00OpaTOpHMHU: MUKPOCKOIIBI,
CEKYHJIOMED, TOHOMETP, JabopaTopHas rnocyaa (mpoOUpKH, MTOACTABKH JIJIs1 TPOOUPOK, MHUHIIETHI,
IIECOK, CTYNKH C IECTHMKaMH, IPEIMETHbIE U IIOKPOBHBIE CTEKJIAa, CTEKJISHHBIE MaJ0YKH,
IpenapoBalibHble WIJIbl, (GUIbTpoBaJibHAs Oymara (candeTku), CTakaHbl) TUIEPTOHUYECKUI



pacTBop xJopuja HaTpus, 3%-HbIi pacTBOp MEPOKCUAA BOJOPOAA, PACTBOP HOAAa B HOAMCTOM
KaJIuM, TJIULEepUH, KIyOHU KapTodess, JIMCT 3JI0AeU KaHaJICKOM, TUIoA psOUHBI OOBIKHOBEHHOM
(ps1OMHBI MM TOMATA), JIyK penyaThlii, pa3BeCHHBIE B BOJIE IPOXIKH).

[TpuBenem mpumep gabopaTopHOil pabOTHI

Ha3zBanue TemMbl CTpyKTypHO-(QYHKIMOHATbHAS OPTaHU3AIMs KIETOK

Pasznuyats cymiecTBeHHbIE TPU3HAKN CTPOCHUS KIETOK
OpPTraHM3MOB Pa3HbIX LIAPCTB KUBOU MPUPOIbI
[IpoBoauTh HaOMIOIEHNE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUH C IOMOILBIO MUKPOCKOTA

Pe3yabTaT 00yyeHHs M0 TeMe

OO0mme KOMIEeTEeHIUH OK 01, OK 02, OK 04

JlaGopaTtopHnast pabota «CTpoeHHE PaCTUTEIbHOMN, )KUBOTHOU, TPUOHOM KIECTKM»

[{es1b pabOTHI: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl U pACCMATPUBATh UX IO
MHUKPOCKOIIOM, HaAXOJIUTh OCOOCHHOCTH CTPOSHUS KIJIETOK Pa3IMYHbIX OPTraHU3MOB, CPAaBHUBATh
UX MEX]y COOO0M.

1.Bonpocs! mis jonycka K Ha6ODaTODHOﬁ pa60Te.

1. HazoBUTE OCHOBHBIC YaCTH MUKPOCKOIIA U OMHUIINTE UX (PYHKIIHUH.
2. Yto Takoe npeIMeTHOE U MOKPOBHOE cTekna? JIjisi 4ero OHu HyKHBbI?
3. [lepeuncnure OCHOBHBIC MTPaBUIIa PAOOTH C MUKPOCKOTIOM.

2.IIpoBenieHne ONbBITOB

OO6opyaoBaHue U TOCyAa Marepuaibl 1 PeaKTHUBBI
. MUKpOCKOTIBI 1.Bona
. IIpenmMeTHBIE M TOKPOBHBIE CTEKJIA 2. Pa3BelieHHBIEC B BOJE APOKKHU
. CTekJIsiHHbIE TAJI0YKH 3. JIlyk pernuatblit

. CtakaHbl

. GunpTpoBasibHAs OyMmara (canderka)

AN N[N |

. CTepuibHBIH 1INIATEND

AJTOpUTM IIPOBEJICHUS paOOTHI Bormpocsl u 3a1aHus
® 1. M3yuyeHue cTpoeHusi pacTUTENbHOM Omnpenenure GopMy KIETOK,
KJIETKHU ® HaiiguTte sinpo, Bakyonu, 000JI04YKy
1.1. CHATH ¢ BHYTpEeHHEN OBEPXHOCTH MSACUCTOMN KJICTKH.
YENIyH JTYKOBUIIbI TOHKYIO TUICHKY — 3IUACPMY; @ 3apucyiiTe HECKOJIbKO KJIETOK
® 1.2. [lomecTuth KycOUu€K 3MUIEPMbI HA SMHICPMBI, 0003HAYMB HA PUCYHKE:
MPEAMETHOE CTEKJIO B KaIUIIO BOJBI; LUTOIUIA3MYy, SIPO, BaKyOJIH,
® 1.3. HakpbpITh OOBEKT MOKPOBHBIM 000JI0YKY KJIETKH
CTEKJIOM;

® 1.4. PaccMoTpeTh KJIETKU SMHUAEPMBI O]
pPa3IMYHBIM YBEJIMYEHUEM MUKPOCKOIIA

2. I/I3yqe}me CTpocHUusA KMBOTHOM KJIETKH PaCCMOTpI/ITC Ha KOHYHMKEC IIMaTCJId B
2.1. HpOBeCTI/I CTCPUJIbHBIM IIITATCJIEM C JICTKUM KaIieJIbKE CIITOHBI CIIYIIICHHBIC KJICTKU
HaXUMOM I10 H€6y WK 110 ACCHAM, OIIUTCIINA

2.2. Hanectn KalleJIbKy CJITOHBI Ha MIPEAMETHOC PaCCMOTpI/ITC Ha Mnperapare OTACIIbHBIC

CTCKJIO M HAKPLITH €€ IMOKPOBHBIM CTCKJIOM; KPYIIHBIC IMJIOCKHUEC KIICTKH HCHpaBHHBHOﬁ




2.3. PaccMoTpeTh mpenapart npu 00IbIIoM ¢dbopmbl. bonbinas 9acTh KIIETOK MEPTBEIE,
YBEJIMYCHUH C IPUKPBITON AradparMoit MOATOMY B HUX XOPOIIIO 3aMETHO SIIPO.
KOHJICHCATOpA. @ 3apucyiiTe HECKOIBKO KIIETOK,
0003HAYbTE AIPO U [UTOILIAZMY.

3. U3y4yeHne CTPOCHHUS KJICTKH JPOKKEH Hainure npoxikeByro KIETKY,

(rpudnbI) paccMoTpeTh €€ PopMy U OTIEIbHBIC
3.1. IToMecTUTh CTEKISHHON NaJIOYKON KaIlIto YaCTHU.

pacTBopa ¢ IpOKKaMHU Ha IIPEAMETHOE CTEKIIO; 3apucyiTe HECKOJIbKO KIIETOK, CesIaiTe

3.2. HakpbITh €e MOKPOBHBIM CTeKJIOM. Ecim ecTh | moamuch.
WB3JIUIIKHY JKAIKOCTH, YIAJIHUTE €€ C TIOMOIIBIO
¢bunbTpoBaNbHOM Oymaru (canderkn);

3.3. PaccMmoTpeTs npenapat 1noj MUKpOCKOIIOM

HToroBasi KOHTPOJIbHAas YaCTh J1200PATOPHO# PA0OTHI (BBINOJIHUTH IHCbMEHHO):
1. U3 kakuX OCHOBHBIX YacTel COCTOUT JIt00as KieTka?
2. Yo 0o01iero uMeeTcsi B CTPOSHUU PACTUTEIBHON U dKUBOTHOM KJIETOK?
3. UYewm pa3znuyaroTcs 3TU KJIETKU?
4. YeM 00BACHUTH, UTO, OyTyur YCTPOSHHBIMHU I10 €IMHOMY IUIaHY, KIIETKH
BeChbMa pa3zHooOpa3Hbl 1o popme U pazMepam?
2. IIpakTHKO-OPHEHTHPOBAHHbIE PACYETHbBIE 3aIaHUS

Ha3zBanmne TeMbI [Tonynsmmsi, cood1ecTBa, SKOCUCTEMBI
OnuceIBaTh CBA3b MEKIY OPraHU3MOM U CPENIOi €ro
Pe3yabTar 00y4eHnusi mo reme obutanus
YcraHaBiauBaTh CBSI3b CTPYKTYPbI M CBOMCTB 3KOCUCTEM
O01mme KOMIETEeHIINHT OK 01, OK 02, OK 07

Ha3Banue 3ananus: Pacuer cpoka ucyepnaHusi IPMPOJHBIX pecypcoB

@abyna: Pa3BuTHe denoBe4eCKOro oOIIecTBa HEBO3MOXHO 0€3 B3aHMMOACUCTBHUS C
npupoaoid. Jlo HEKOTOPOro BPEMEHHM OTPUIATEIbHBIE TMOCIEICTBUS XO35SMCTBEHHOW M WHOMU
NEeSTeIbHOCTH  YelOBeKa  KOMICHCHPOBAIM  CHOCOOHOCTBIO  NPUPOAHBIX  CHCTEM K
caMoBoccTaHOBIeHUI0. Ho Kk cepeanHe [BaaLIaTroro CTOJETUS CUTyalMs W3MEHWIACh:
OKpYKaroliasi IPUPOAHAsI CPENA YIKE HE B COCTOSIHUM KOMIIEHCUPOBATh IOJHOCTBIO MTOCIIECTBUS
BO3JECHCTBUSI POCTa YHUCJIECHHOCTH JIIOJIEd W PACIIMPEHUS MPOM3BOJCTBA. 3arpsi3HEHBI BOJA,
BO3/lyX, pacTeHHUs, BBIMNAJAIOT KUCJIOTHBIE  JIOXKAH, OPO3Usl  BBIBOAUT IOYBBI U
CEJIbCKOXO03SUCTBEHHOTO0 000pOTa, MOJIAPHBIE JIbIbI TAIOT U3-3a MOTEIJICHUS KIIUMaTa, HCUe3atoT
MHOTHE BUIBl )XKHBOTHBIX W pPACTEHUH, HAceJICHHE MPHUOOpETaeT XPOHHYECKHE 3a00JIeBaHUS,
pactér cMepTHOCTh. CylleCTBYIOIIUE CE€WYac MHTEHCUBHOCTh AHTPONOTCHHOTO BO3JIEUCTBHUS
BEJIET HANTY IJIAHETY K UCTOILECHUIO U JIeTPaIalliH.

3amanue: OneHUTe CPOK HMCUEpIIaHWs IMPUPOJHOTO PECypca, €CIM HU3BECTEH YPOBEHb
IOOBIYM pecypca B TEKyLIEM IOy, a MOTpeOJeHHe pecypcoB B IMOCIEAYIOIIME ToJbl Oyaer
BO3pacTaTh ¢ 3aJaHHOW CKOPOCTBIO MPHUPOCTA €XKErogHoro norpednenus. Kakol mpupoaHbIil
pecypc UMEET caMblii JOJITUN CPOK UCUEPIIAEMOCTU U KAKON — HAUMEHBIINN ?

WNudopmanus, HeoOXoquMast 1J1sl pELICHUS:

Taomuma 1
Pecypc 3amac pecypca Q, | obbrua pecypca q, [Ipupoct o6beMa
MJIpI. T MJIPI T /TOJ noTpeOIeHUs
pecypca TP, % B rog




KamMeHHBIi yronb 6800 3,9 2
[Ipuponnslii ras 280 1,7 1,5

Hedts 250 3,5 2
Keneszo 12000 0,79 2,5
docdhop 40 0,023 1,8
Mens 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CBuHeIl 0,15 0,004 2,2
AmroMuH#I 12 0,016 1,6

VYpan 300 0,2 2
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3. Pemrenue 3agau
Ha3zBanmne TeMbI 3aKOHOMEPHOCTH HaCJEI0BAHUS

OnuceiBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MEHYHUBOCTH
PesyabTaT 00yyeHus no reme OnpenensiTb BEpOSITHOCT BOSHUKHOBEHUS
HACJICACTBEHHBIX IIPU3HAKOB IIPU MOHO-, U-,
NOJUTHOPHIHOM U AHAJIM3HPYIOIIEM CKPEIIMBAHUH

O0mme KOMIEeTEeHIINHT OK 02, OK 04

DopMyIHPOBKA 3a/IaHUS: PELIUTE 3a/1a4l, COCTABUB CXEMbI CKpELIMBaHUS
3amanue sBISETCS NPO(PECCHOHATBHO-OPUEHTHPOBAHHBIM. 3aJaud Ui CTYJIEHTOB
MOA0OUPAIOTCSI B COOTBETCTBHH ¢ 00BbEKTOM M3ydeHus ‘“‘Pactenus”, “YKuotHbie” wim “UenoBek™.
[Tpumep 3amau 1t CTyA€HTOB, 00yUaromuecs: npopeccun/CnenualbHOCTH CBA3aHHOM €
00bekTOM M3yueHus “UenoBex™:
3agaua 1. YV uenoBeka aJbOMHU3M U CHOCOOHOCTH MPEUMYIIECTBEHHO BIAJETh JICBOU
PYKOI — peliecCUBHbIE NMPU3HAKU, HAacleAyomuecss He3aBUCuMo. KakoBbI T€HOTHUITBI pouTeNIen
C HOPMAaJbHOW MHTMEHTAIMEeH W BIAJCIONIMX NPABOW PYKOW, €CIU y HUX POAHICS PEOCHOK



abOMHOC U JieBmIa?

3agaya 2. Y 4enoBeka MpaBoOpyKOCTh JOMUHUPYET HaJl JIEBOPYKOCTHIO, KAPEria3oCTh HaJ
roy6oriazocteio. ['omy0Ooriassiii mpaBiia >KEHUICS Ha Kaperia3zoi mpasiue. Y HHUX POAWUIOCH
JIBOE JIeTed — Kaperiasblil JeBIa W roiyoormaseiii mpasma. OT BTOporo Opaka 3TOro xe
MY’KUMHBl C Kaperiga3oll MpaBIIOW poOAMIOCH JEBATh KaperjasblX JeTe, OKa3aBIIUXCS
npasiaMu. OnpenenuTh TeHOTHIIB MY>KUYMHBI U 00€HX KEHILUH.

3amaua 3. VY Iletn n Camu xapue riasza, a y ux cectpsl Mamm — romy0Osie. Mama 3Tux
JeTeil roiyOoriaszas, XOTS €e pOAUTENH HMMeNIM Kapue riasa. Kakoil mpuszHak JOMUHHUpPYET?
Kakoli nset ria3 y namnel? Hanmummure reHoTUIBI BCEX MEPEUUCICHHBIX JIULL.

Kputepuu onieHuBanus

“5” - Bce OTBETHI BEPHBI

“4” - momyIieHa oJHa orroKa

“3” - momyIeHbl 2 OMMOKH

“2” momytieHsl 3 u 6osee omMOOK WK padoTa HE BBHIMOJHEHA

4. Keiic Ha anaiu3 nHGopmManun

Ha3Bpanue TeMbI buoTtexHonoruu B MequIHE U (hapMaruu
AHaMM3UPOBATh STUYECKUE ACTICKTHI COBPEMEHHBIX
Pe3yabTar 00yueHusi mo teme HCCIIeIOBaHUI B 001aCTH OMOTEXHOJIOTUH U
TeHETUYECKHUX TEXHOIOTUI
O0mue KoMIeTeHIUH OK 01, OK 02, OK 04

Keiichl ncnonb3yroTcs B Ka4eCTBE OLIEHOUYHOTO MepOomnpusiTHs B pazzaene 5 “buornorus B
KU3HHU , KOTOPBIM SIBISETCA NMPUKIAAHBIM MOJIYJEM M COCTOMT M3 ABYX 4dacteil. Tema 5.17
“BUOTEXHOJIOTUN B JKU3HHM KXKAOT0’ HM3ydaloTCs HE3aBUCHUMO OT Mpodeccuil/crenuanbHOCTel
oOygaromuxcsi, TemMa 2 sBiIseTcs NpoPeCcCHOHANTBHO HANPABICHHOW | TOAOUpAIOTCS B
3aBHCHMOCTH U MPO(hecCHOHATBLHON HAIPABICHHOCTH.

[Tpusenem mpumep keiica k Teme 5.2.1. “buoTtexHonoruu B MeaunMHE U papmanun’

dopMynHpOBKa 3aJaHUS:

buorexHonorus — KOMIUJIEKCHAs HayKa, HampaBlIeHHass Ha TMOJIy4YeHHE IEJIEBOTr0O
MPOAYyKTa, C TMOMOIIbI0 OHOOOBEKTOB MHUKPOOHOTO, pACTUTEILHOTO M KMBOTHOTO
IIPOUCXOXKICHUS.

MenunuHckass OMOTEXHONOTUSI — OTpacib, 1€ KOTOPOW CO3/IaHME AUATHOCTUYECKHUX,
npoUIaKTUYECKHMX U JIe4eOHBIX MpernapaToB, OHA H3y4aeT BO3MOXKHOCTHU HCIIOJIb30BAHUS
MUKPOOPTaHU3MOB, ISl TOJYYCHUS aMHUHOKHCIOT, BUTAMHHOB, ()EPMEHTOB, aHTUOMOTHKOB,
OpraHUYECKUX KUCIOT.

Caxaphblii muabetr — 3T0 3a0oneBaHne 0OMeHa BEIIeCTB, MPU KOTOPOM B OpraHU3ME HE
XBaTaeT MHCYJIMHA, @ B KPOBU IMOBBIIIAETCS cojiepxkaHue caxapa. CoaepxaHue caxapa B KpOBU
HEOO0XO0IUMO ISl HOPMAJILHOTO (PYHKIIHOHUPOBAHUS KJIETOK. MIHCYIMH, KOTOPBIH BhIpabaThIBacT
MOJDKENyI0UHAsT JKejie3a, oOecleyuBaeT NPOHUKHOBEHHE TIJIIOKO3bl B KIETKM, HO HWHOTJA
MPOUCXOIUT COOM BBIPAOOTKM MHCYJIMHA W KJIETKa HE TMOJy4aeT HEOoOXOJUMOTro TMUTAHHS, a
caxap HakalJMBaeTcsl B KPOBU. DTO MPUBOJUT K BOSHHUKHOBEHMIO CaXxapHOro auadeTa pa3HbIX
TUTIOB, OJIMH U3 KOTOPBIX SIBIIETCS MHCYJIMHO3aBUCUMBIM. [Ipu Takom THre caxapHoro auadera
3a00JICBIIHI TOJKEH BCIO KU3HD BBOJHUTH ce0€ MHBEKIINN HHCYJIHHA.

[To mamubiM crtatuctuku, B 2014 r. KomudecTBo OONBHBIX caxapHbIM UA0ETOB B
Poccuiickoii denepanmu coctaBuino 387 miH uenoBek. [1o HEKOTOphIM MaHHBIM 3Ta IUdpa
KaXJIbIi roJ] yBennuuBaercsa Ha 5%.

3anaHue: HaWAUTe U MIPOAHATIM3UPYUTE pa3InYHbIe HCTOYHUKU UH(pOpMauu (HaydHas U
y4ueOHO-HayuYHas JUTepaTypa, CpeicTBa MaccoBOi MHpopMaIuu, cetb IHTepHET u Ipyrue) mo



TeMe Kelica. OTBEThTE Ha BONPOC HAa OCHOBE HAWACHHBIX JaHHBIX: C 4YeM CBs3aH pPOCT
3a00J1€BAEMOCTH  CaXapHbIM JMAa0ETOM Cpeau B3pOCIOrO HACEJIEHUS] U OMOJIOKEHUE
3aboneBanus?  Kakue Meppl NpOQHUIAKTHKH caxapHOro auabera MOXKHO peaju30BaTh B
MOBCEIHEBHOM KU3HU KaxkaoMy U3 Hac? Kak pa3BuBasoch Npou3BOACTBO HHCYJIUHA U C KAKUMH
TUYECKUMH HOPMaMU IIPU 3TOM CTAJIKMBAJINCh yUeHbIe?

[ToaroToBbTE YCTHOE COOOIIEHHE C MPE3eHTalMel, B KOTOPOM HEOOXOMMO OTPa3UTh:

1. CaxapHbrit quabeT — MPUYKHBI, CAMIITOMBI, THATHOCTUKA U JICYCHHE;

2. PacnpocTpaHeHHOCTh caxapHOTO jauabeTa Cpeau HACelIeHUs CBOEr0 peruoHa 3a
MoCcleAHUE TPH roja, IPOaHAIU3UPOBAB HAayYHbIE MyOJUKALMU U CTATUCTUYECKYIO OTYETHOCTD
(B TOM umcie oT4eThl ['ocyaapcTBEHHOTO peecTpa caxapHoro quabdera);

3. PacnpocTpaneHHOCTh caxapHoro nauabera cpeau HaceneHusi Poccuiickoit deneparim
3a TOCJHeIHWE TpH TOAa, MPOAHATU3UPOBAB HAYUYHBIC MYyOJMKAIIMM ¥ CTaTUCTUYECKYIO
OTYETHOCTH (B TOM UHCIIE OTUYETHI [ 0CYyTapCTBEHHOTO peecTpa caxapHoOro nuadera);

4. TlpennonaraeMple MPUYUHBI U3MEHEHHUsI 3200JI€BAEMOCTH CaXxapHBIM TUA0ETOM U HX
000CHOBaHHE;

5. Bo3aMosxHBIE TPOPUITAKTHUECKUE MEPOTIPHUSITHS,

4. MeTtozpl OTy4YEHUsI NHCYJIVHA,

5. OTpaszure >THYECKHE ACTEKThl HCIOIH30BaHUS OMOTEXHOJOTUH TMPHU MPOU3BOJCTBE
MHCYJIMHA.

JI1st co3anmsi KaueCTBEHHOW MPE3EHTAM HEOOXO0IMMO COOTIOAATh Psii TPEOOBAHMIA:

OOmume 1. Ilpe3eHTanus KOJKHA HAUMHATHCS C TUTYJIBHOTO Claiija, Iie

TpeOoBaHUs yKa3bIBaeTCsl TEMa, CBEJCHUS 00 aBTOpE U T.I.

2. Ha cnaiinax Heo0X0AMMO pa3MeIaTh TOJIBKO T€3UCHI, KIIOUEBbIC
CcJI0Ba, TpaduuecKre MaTepHrasl (CXeMbl, pUCYHKH, TaOIUIbL, (OTO
U T.IL.).

3. Hcnonb30BaTh €IUHBINA CTUIIb OGOPMIICHHUS.

4. KonuuecTBO clai0B JOJKHO OBITH JOCTATOYHBIM JJISI PACKPBITUS
TeMBbI, HO He Oonee 20-TH.

[MpudTe 1. Cnenyer ucmonb30BaTh CTaHAAPTHBIC, MIMPOKO PACIPOCTPAHEHHBIE
mpu@Thl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;

2. Pasmep mpudra 1 3aroyioBKOB — He MeHee 24, s nHpopManuu
He MeHee 8.

3. He pexomeHayeTcsi HCIIOIB30BATh Pa3HbIE TUIBI MPH(TOB B OJHOM
Hpe3eHTalHH.

4. Jlns BbieneHuss WHPOPMALWHU CIEAYEeT HCIOIb30BATh SKUPHBIN
HIpUQT, KypCUB WU NTOAYEPKHUBAHUE.

5. He 3noynotpe6naTh NpONUCHBIMU OYKBaMH.

don 1. XenarenbHO MCMOIB30BaTh OJTHOTOHHBIM (DOH HESIPKHUX MACTEIBHBIX
TOHOB.
2. Jns poHa npeAanouTUTEIbHBI X0JIOAHBIC TOHA.

Hcnons3oBaHue 1. Ha OJIHOM craiae PCKOMCHAYCTCA HUCIOJb30BAThL HC Oonee 3-x
oBETa IOBCTOB: OJHUH AJIA q)OHa, OJMH AJIA 3aroJIOBKa, OAWH IJId TEKCTA.
2. I[.IISI (bOHa H TCKCTA UCIIOJIb30BATh KOHTPACTHBIC LIBCTA.

—_

ITpencraBnenue Pexomenyercst HCIIOIb30BaTh KOPOTKHUE CI0BA U MIPEI0KEHUS.
UHpOpMaLUU 2. MuHMUMH3HPOBATH KOJINYECTBO IpEeJIOroB, HapeuuH,




IpUJIAraTeabHbIX.
3. 3aroyoBKM JOJIKHBI IPUBIIEKATh BHUMAHUE ayIUTOPHUH.

O6vem He crout 3amonHATe OOUH cHaill CIMIIKOM OOJBIIUM 00BEMOM
uHpOpMALIUN WHPOPMALIMK: JTFOIM MOTYT €IHHOBPEMEHHO 3allOMHUTH He Ooliee Tpex
(axToB, BEIBOJIOB, OIIPEICICHUII.

5. Y4eOHo-nccIe10BaTEIbCKUI NPOEKT

Ha3Banue TemMbl buoskonornueckuii SKCIIEpUMEHT

[TpoBOIUTH OMOIKOIOTHUECKUN IKCIIEPUMEHT
[TnarnpoBaTh OMOIKOIOTUUECKHI SKCTIEPUMEHT
Pe3yabTaT 00yueHusi mo teme HNuTepnpeTupoBaTh pe3yabTaThl IPOBEICHHOTO
OMOIKOIOTMYECKOTO IKCIIEPUMEHTA C UCTIOJIb30BAaHUEM

KOJIMYECTBEHHBIX METOI0B

O0nue KoMIeTeHIUU OK 01, OK 02, OK 04, OK 07

Y4eOHO-UCCIeIOBATEIbCKUIM  MPOEKT  SBISETCS  OCHOBHBIM ~ CIIOCOOOM  OLIGHKH
pe3yiabTaToB 00y4YeHUs, CHOPMUPOBAHHBIX Yy OOYUYaIOIIMXCA B XOJI€ OCBOCHHUS pazzena 6
“BHOPKOIOTMYECKHUE UCCIIETOBAHUA .

Cpenu pa3iauYHBIX TEXHOJOTHUW TMPOEKTHOE OOy4eHHE O0O0JaJaeT PAIOM MPEUMYIIECTB:
MO3BOJIAET  OOydYaroImeMycsi  CaMOCTOSITeNbHO  (MPU  KOHCYNBTAaTHBHOW  TMOJAJIEPIKKE
mperoaaBaresis) 100bIBaTh 3HAHUS, padoTas ¢ MHOTOYHMCICHHBIMA UCTOYHUKAMU MH(POPMAITUH,
npubopaMu U 1aOOPaTOpPHBIM 000OpYyAOBaHHWEM, U OJHOBPEMEHHO B JI€JIOBOM OOIIEHUH C
OJIHOTPYIIITHUKAMU Pa3BUBaTh KOMMYHUKATHBHBIC YMEHUS U HABBIKH.

Jns yueOHO-MCCe0BaTeIbCKOTO MPOEKTa B paMKax OHOJIOTHMH Hambosee onThMaibHa
rpynmnosas popma paboTsl Ha/l MPOSKTOM.

Tembl  y4yeOHO-MCCIEOBATEILCKOTO MPOEKTa, TMPHUBEACHHBIE HUXKE, SBIAIOTCA
MPUMEPHBIMA U MOTYT OBITHh MOJACPHU3UPOBAHBI 1OJ] PETHOHAIBLHBIE OCOOEHHOCTH U C YYETOM
MOJTy4aeMoU ydamumucs npodeccuet (CnenruantbHOCThIO):

[IpumepHbIe TEMATUKU Y4€OHO-UCCIIETOBATEIHCKOTO MTPOCKTA!

1.Ouenka kayecTBa aTMOC(HEPHOTO BO3AyXa

2.01eHKa KauecTBa MOYB METOI0M (PUTOTECTHPOBAHUS

3.01eHKa KauecTBa BOJI HOBEPXHOCTHBIX BOJIOEMOB 10 OPTaHOJICTITUYECKUM U (PU3HKO-
XUMHUYECKUM CBOMCTBAM

4.Bnusinue [1AB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTCHUM

5.BnustHue cosieBOro 3arpsi3HEHUsI Ha POCT U Pa3BUTHE CEMSH BBICIIIUX PACTCHUM.

CrpykTypa yueOHO-HUCCIIeI0BATEIbCKOTO MPOEKTa BKIIFOYAET MSITh OCHOBHBIX dTara.

OCHOBHBIE TIard TEPBOrO 3Talla BBITIOJHEHUS MPOEKTa: OOOCHOBAHHME AKTYaTbHOCTHU
BBIOpAaHHOW TEMbI, BBISBICHHE MPOOJIEMBbl HCCIENOBaHus, (OPMYIUPOBAHHUE THUIIOTE3bI,
MOCTAaHOBKA IEJIM U 3aJa4 UCCIIE0BaHus, BBIOOP METOI0B MCCIIEAOBaHUs, BHIOOp TOUEK OTOOpa
npo0d Ha TEPPUTOPUU HCCIENOBAaHUS, ompeseneHrue (GopMbl MPEACTaBICHUS PE3yJIbTATOB
MCCJICIOBAHUS, ONIPECIICHUE ITAIOB U COCTABJICHHUE TUIAHA UCCIICIOBAHUS.

Bropoit sTan BKiro4aeT B ceOsi MOATOTOBKY HEOOXOIUMOW MOCYIbl U MaTepuaia JJis
IKCIIEPUMEHTA, TPOBEICHUE IKCIICPUMEHTA, IEPHOJNICCKYIO MPOBEPKA TCUCHUS IKCIICPUMEHTA/
cOop MaTepuaa B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B mepuom Tperhero dTama TPOBEACHHS ~ OMOIKOJIOTHYECKOTO  HCCIICOBAHMS,
oOy4aromiyecs Mojiy4aroT MepBUYHbIC IKCIIEPUMEHTAIbHbIC JaHHbIC, TPOBOAST CTATUCTUYECKYIO
00paboTKy MOJIy4EHHBIX JTaHHBIX, MPOBOJST aHAIW3 PA3TUYHBIX MCTOYHMKOB HMH(pOpMalUU B
pamMKax TeMbI POEKTa.



Ha ueTtBepToM sTare, 00ydaronuecs BbIBISIOT 3aKOHOMEPHOCTH MEX]Ty UCCIIETYyEeMbIMU
o0BeKTaMu, MpoleccaMu U SBICHUSAMH, (GOPMYIHPYIOT BBIBOJABI U Pa3pabaThIBAOT MPOTHO3HI,
IPOBOJAT OIIGHKY KauyecTBa HCCIEIyeMOro oOBeKTa IO pe3ysibTaTaM OHO3KOJIOTHYECKOTro
aHaJM3a.

Ha 3aBepmiatomieM sTare NpoBOAUTCS OPOPMIICHHE PE3yJIbTATOB BBIMOJIHEHHUS y4eOHO-
HCCJIEIOBATENLCKOTO MPOEKTa B COOTBETCTBUU C 33JaHHBIMHU TPEOOBaHUSIMH U IpEICTaBICHHE
pE3yJIbTaTOB HA 3aLUTE MPOEKTA.

[IpuBenemM mnpuMep ONUCAHUS OSTANOB BBINOJHEHUS Y4eOHO-HMCCIIEI0BATENbCKOTO
IIPOEKTa:

B pamkax mnpoekra He0OXOOUMO MPOWTH MATH STAanoB paboThl Haja ydeOHO-
UCCIIEIOBATENIbCKUM TPOEKTOM OT BbIOOpa TEMbl JO IyOJUYHOW 3aIlUThl IOJy4YE€HHOTO
pe3yibTara.

Ha nepBom sramne:

- copmupoBaTh KOMaHly MpoekTa (2-3 yenoBeka);

- BbIOpaTh TeMy y4eOHO-HCCIeI0BATEIbCKOTO MPOEKTa;

- 000CHOBaTh aKTYaJIbHOCTh BEIOPDAHHON TEMBI;

- BBISBUTb IIPOOJIEMBI HCCIEI0BAHNUS, COPMYITUPOBATH THIIOTE3Y;

- moAoOpaTh METO/IbI CCIIEIOBAaHUS B paMKaX CBOETO MPOEKTa;

- BbIOpaTh TOYKH 0TOOpa MPoO HA TEPPUTOPUU UCCIICIOBAHUS

- copmyaupoBaTh 1IeNIM U 33Ja4d UCCIIEIOBAHMUS;

- COCTaBUTH IUIaHA HCCIIEIOBAHUS.

Ha BrOpowm ararme:

- MOJrOTOBUTH HEOOXOJUMYIO TIOCYly U MaTepuaia /Ui SKCIIEPUMEHTA;

- MPOBECTH SKCIIEPUMEHTA, IEPUOANYECKU IPOBEPSIS €ro TeueHue (Ipu
JUTUTENTbHON TIOCTAaHOBKE OIbITa)/ cOOpaTh MaTepHuai B BHIOPAaHHBIX TOUKaX
otOopa mpoo.

Ha tpersem sramne:

- TIOJyYUTh MEPBUYHBIE SKCIIEPUMEHTAILHBIC TaHHBIC;

- TMPOBECTH CTATUCTHUYECKYIO 00pabOTKY MOITYYEHHBIX JaHHBIX;

Ha yeTBepTom arare:

- BBISIBUTb 3aKOHOMEPHOCTH,

- copmMyIupoBaTh BBIBOJBI U AaTh IPOTHO3 UJIU OLEHKY Ka4eCTBa UCCIIEyeMOro
00BEKTa MO pe3ybTaTaM OMOIKOJIIOTHIECKOTO aHAIN3A.

Ha 3aBeparomem srane:

- 0(OpPMHUTH pe3yJbTaThl BHITOJHEHUS yU4eOHO-UCCIIEA0BATEILCKOTO MTPOEKTA B
COOTBETCTBUU C 33/IaHHBIMH TPEOOBaHUSAMU;

- MOJTOTOBUTH YCTHOE COOOILEHHE U MPE3ECHTALUIO;

- MPEeACTaBUTbH PE3yJIbTAThl BBIMOIHEHHS Y4eOHO-UCCIIEeI0BATEIbCKOIO MTPOEKTa Ha
3aluTe.

[Ipumep BBINOIHEHUS TPOEKTA:

Ha3Banme mnpoexkrta: OlleHKka KauecTBa aTMOC(EPHOTO BO3[AyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobiema wucciiegoBaHMA: ONpeelieHUe MCTOYHUKOB 3arps3HEHHs] BO3JIyXa Ha
TEPPUTOPUN HACEJIEHHOI'O IIyHKTa Ha OCHOBAaHMM NPOBEIECHUS IKCIPECC-OLICHKM KauecTBa
BO3JlyXa IO COCTOSIHHUIO XBOM COCHBI OOBIKHOBEHHOM C ONpEeNesIeHHEM Kilacca 3arps3HEeHUs
BO3/yXa.

Leap mnpoexkTa: omnpenenuTh 30HBI PA3HOM CTENEHU 3arpsA3HEHUs, C YyKa3aHHeM
UCTOYHUKA (MCTOYHUKOB) 3arpsi3HEHUSL.

3amauu npoekra:

1. BeIOpaTh TEppUTOPHIO HUCCIIEIOBAHUS M TOUKHA 0TOOpa MaTepHuana;

2. IIpoBecTr OLIEHKY NOBPEXKICHUS U YCBIXaHUSI XBOU;



3. OnpenenuTs Ki1acc 3arps3HEHUs BO3IyXa;
4. Pa3zpaboTath KapTy 3arpsi3HCHHsI BO3/lyXa, Ha KOTOPOW OTMETUTH 30HBI Pa3HOU
CTEIEHM 3arpsi3HEHUS BO3yXa U HCTOUHUKHU 3arpsI3HEHUS;
5. [loaAroToBUTH U MyOIUYHO 3AIIUTUTh PE3YJIbTAThl IPOEKTa B KOMaH/IE.
PesynbTaT npoekTHOH padoThl 00y4aromerocs:
Kapra crenenu 3arpsa3HeHHOCTH aTMOC(HEpPHOT0 BO3/lyXa Ha TEPPUTOPUHN UCCIIETOBAHHUSI C
YKa3aHUEM UCTOYHUKOB 3arps3HEHMSI; IPE3EHTALUS PE3YIbTaTOB UCCIICIOBAHMS.
®opma npeacTaBiaeHHs Pe3yJabTATOB MIPOEKTHOM padoThI:
3amuTa NpoeKTa ¢ UCIOJIb30BAHNEM CPEJICTB BU3YAIN3ALMH U AEMOHCTPALIUU IPOAYKTA.
BroinosiHeHUe npoeKTa:
Bonpocsl 14151 AomycKka K NpOeKTHOM padore
1. ChopmynupoBaTh Melb MIIAHUPYEMOT0 SKCIIEPUMEHTA.
2. Kakue nokasareny UCTONIb3YIOTCS JUIsSl OLIEHKH KadecTBa aTMOC(EpHOro BO3ayXa 1o
COCTOSTHUIO XBOHU.
3. Kakue UCTOYHHKY 3arpsi3HEHUs: aTMOC(EPHOT0 BO3/1yXa €CTh B BallleM pailOHE MPOKUBAHMSL.
4. [lepeunciauTh OCHOBHBIE 3TAIlbl OMPEEIICHUS YUCTOTH aTMOC(EPHOro BO3TyXa MO
COCTOSTHUIO XBOHU.
5. Kakne kitacchl HOBPEKIEHNS XBOU UCIIOJIB3YIOTCS B JAHHOW METOUKE?
6. [lepeuncnure u 0XapakTepU3yHTe KIACChl YCHIXAHUS XBOM.
7. Kakne Kitacchl 3arpsi3HEHHs BO3/1yXa BBIIEISIOT?
8. Onummre npaBuiia 0TOOpa MaTepHuara.
9. Kakne 3arpsi3HUTENN BBI3BIBAOT OBPEKICHUS XBOU?
10. Kak onpenennTs NpoA0KUTENBHOCTD KU3HH (MaKCHMaJIbHBIN BO3pAcT) XBOU?
11. Ot yero 3aBUCUT BBIOOp PACCTOSIHUS MEXKIY TOUKAMU UCCIIETOBAHUS?
12. XBO10 Kakoro rojia He00X0AUMO coOpaTh JAJIs MPOBEICHUS OLIEHKH COCTOSIHUS
aTMocgepHOoro Bo3ayxa?

Dransl TpoBeeHUs PabOTHI:
1. IToaroToBUTEIBHEII:
- BEIOOp TEPPUTOPHUH U TOUYEK HCCIICOBAHUS;
- cOop maTepuana;
2. KamepanbHast 06paboTka coOpaHHOr0 MaTepuara.

1. BoiOpaTs TOUKH uccienoBaHus, mpuMepHo 4 — 5. Touku TOKHBI HAXOUTCS Ha OAHON
JMHUAW TI0 MEpe yJAJIIEHUs! OT MOTEHIMATBHOTO UCTOYHHKA 3arpsi3HEHUs B Ballleld MECTHOCTH —
HACEJICHHOTO TYHKTa, MPOMBINUICHHOTO MPEANpHUsITHs WM aBTOMaructpaiu. JKemaTenbHO
pacrioniarath TOYKM IO JIMHUW TPEO0OJaJalonINX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCUT MOTEHILIMATbHBIE 3aTPSA3HSIIONINE BEIECTRA.

PaccrosiHre Mexay TOYKaMH 3aBHCUT OT MOIIHOCTH MCTOYHHKA 3arpsisHeHus. Ecim 3To
OONbIION HACEeNeHHBIM MyHKT C TMPOMBIIUIEHHBIMA MPEANPUATHSIMA U MHOTOYHCIEHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXIY TOYKaMHU MOTYT OBITh B mpenenax 1 KM (IaimbHss
ioniaika OyAeT yJaieHa oT ropoaa Ha 5 kMm). Ecnu 3To HebGombIast KOTenbHas, TO pacCTOSHUE
MeXy IomaakamMu MoxeT coctaBisth 400 — 800 metpoB. Ecnu 3T0 aBTOTpacca, To 20 — 200
METpPOB (B 3aBUCUMOCTHU OT MMOTOKA aBTOTPAHCIIOPTA).

2. B xax10i Touke o0cie0BaHusI HEOOX0AUMO 0TOOpATh MOJIOJIBIE AEPEBBS, BHICOTON 1-
1,5 M ¢ OOKOBBEIMM ITOOEraMu He MeHee 8.

3. Omnwucarp BBITONTAHHOCTh Y4YacTKa, NPUCBOMB COOTBETCTBYIOUMi Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTaHbI TPOIIBI; 3 — OCTAaJIOCh HEMHOTO TPaBbl BOKPYT JE€pPEBbEB; 4 —
HET HH TPaBbl, HU KyCTapHUYKOB). [Ipy BBITONTAaHHOCTH TEPPUTOPHUH, OLIECHUBAEMOM Oayuiamu 3
win 4 olleHKa aTMoc(epHOro 3arpsi3HeHUs HE BO3MOJKHA.

4. Ha BBICOTE CBOETrO pocTa cobdparh ¢ kaxaoro aepesa (1 mepeBo B onHoM Touke) 1o 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOMHKHU JIOJDKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0
Opatb 00pa3Ilbl XBOU C TOOETOB BTOPOTO T'0JIa KU3HU — JIJII BCEX TOUEK OJIMHAKOBO pHC.1.
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Puc.1. YacTu BeTBU XBOWHOTO JiepeBa ciyKaliue OMOUHINKATOpaMHu

5. OnueHuTh NPOAOIKUTEIBHOCTh >KM3HW XBOM Ha BETBH, C KOTOPOW OTOMpaArOTCS
XBOMHKH, [0 OXBOCHHBIM Y4aCTKaM OCEBBIX TOOETOB B COOTBETCTBUU C PUCYHKOM 2.
[TomHBINA BO3pACT XBOM OMPENEISCTCS YHUCIOM YYaCTKOB OCEBBIX MOOETOB C MOJHOCTHIO

COXpaHeHHOﬁ XBOEM ILIIOC JTOJIA COXpaHeHHOﬁ XBOM Ha CJICAYIOIIEM 3a HUM Y4YaCTKe.
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Puc. 2. Cxema OIIpCACIICHUSA ITPOAOJIKUTCIIbBHOCTH ) KU3HH XBOHW COCHBI

6. [TpoOy ¢ ka0l TOYKM HAJO MOMECTUThH B OTICNbHBIN MakeT (JTy4lle OyMaKHBINH) U
cpa3y mojamnucath e€ro (yka3bIBaeTcsl Jara; TOYKa OTOOpa; CTENEHb BHITONTAHHOCTU Yy4YacTKa;
MPOJOHKUTEIHLHOCTD KHU3HU XBOU Ha BETKE, OTKY/1a OEpyTCsS XBOMHKH).

2. [IpoBenenne onbITOB

2.1. Aaroputm omnpeesieHus KJIACCOB NMOBPEKICHUS M YChIXaHUSA XBOH

O0opynoBanue u nmocyaa Marepuanu

1. JIyna 1. XBos cocHBbI B Bo3pacTte 2 jeT, He MeHee 30 mTyk

2. Jlunetika wim MUWJUTUIMETpOBasi Oymara

AJITOPUTM NPOBEJECHHSA ONBITA Bonpocsl 1 3a1aHus

1. OcMOTpeTh XBOIO MTPU MOMOILH JIYTIBI.
2. PaznenuTh BCIO XBOIO HA COOTBETCTBYIOLIME
KJIacChl 10 MTPU3HAKAM MOBPEXKICHUS U YChIXaHUS

1. 3aHecTu JaHHBIE 110 KOJIMYECTBY
MOBPEKICHHBIX XBOUHOK B TaOIUILY 2.
2. 3aHecTU JaHHBIE 110 KOJIUYECTBY




COTJIACHO OLIEHOYHOM Tabnune 1 u pucyHky 1.
3. [loacunTaTh KOJTUYECTBO MOBPEKICHHBIX
XBOMHOK B KaKJIOM KJlacce.

4. ITogcuuTaTh KOJIUYECTBO XBOUHOK C
MPHU3HAKAMU YCBIXaHUA 10 KJIacCaM.

XBOHMHOK C TIPU3HAKAMH YCBIXaHUS B
Tabmuiy 3.

2. PaccunTarh MpOLEHT MOBPEKICHHBIX U
XBOWHOK C TIPU3HAKaMH YCBIXaHHUS
OTHOCHUTEIILHO OOIIEro KOJIMYecTBa
coOpaHHBIX XBOMHOK.

OnenovyHasa Ta0JHIA

Taomuma 1
OueHka NOBpeXKIeHUs] U YCHIXaHUSI XBOH
Kaace Buasl noBpexaeHnii XBou XapaKTepuCcTHKA YCHIXaHUSA XBOH
NOBPeKIeHUs /
KJIACC YCHIXaHUS
KIT1/KVY 1 XBOMHKA 0€3 IsATEH Her cyxux ydacTkoB
KIT2/KV 1 XBOMHKA c HeOopmM | HeT cyxux y4acTkoB
YHCIIOM MEJIKUX MATEH
KIT3/KVY 2 XBOMHKA C OOJIBIIMUM YHUCJIOM | YCOX KOHYHK 2-5 MM
YEPHBIX M JKEITHIX MATECH
-/KY 3 - Ycoxna 1/3 XBOMHKH
-/KY 4 - Ycoxno 0oiiee MOJTOBUHBI XBOMHKHU
WJTH BCSI XBOMHKA JKEJTas M cyXas
Knacce! mospexneHUA (HEKPO3LI) 1 2 3
Knacchl YCEIXaHHA 1 1 1 2 3 4

Puc. 3. Knaccel moBpex1€HHs U YChIXaHUSI XBOU
3. O0padoTKa pe3yJbTATOB ONBLITOB

Ta0mma 2
OnpeneneHue Kiacca NOBpeKIeHNsS XBOU

Kitace KII 1 KIT 2 KIT 3
MOBPEKICHUSA
XBOU
Howmep XBOWHKH 0€3 TSATeH XBOWHKHU C HEOOIBIIUM XBOWHKA ¢ OOTBIIUM
JiepeBa YUCJIOM MEJIKUX ISTEH YHCIIOM YEPHBIX U
JKEJIThIX MSTEH




IIT. % IIT. % LIT. %
1
2
3
Mecro
orbopa
Marepuasa
BeBog: % xBoMHOK — 0e3 msTeH, Ha __ % HEeOOJIBIIOE YUCIO MENKHX HSATEH
JKENTOro LBeTA, Y % MHOTO IATEH 1o Bcel uinHe. TakuM 00pa3oM, JOMHUHHUPYET  KJlacc
TIOBPEXKICHHS| XBOH.
Tao0mnuma 3
OmnpeneneHue Kjaacca yCbIXaHUsl XBOH
Knace KV 1 Ky 2 KV 3 KY 4
MOBPEKICHU
sL XBOU
Howmep Y XBOWHKHU HET VYcox KoHUuK VYcoxma 1/3 Ycoxio 6onee
nepena CYXHX Y4acTKOB XBOWHKH Ha 2-5 XBOMHKH TIOJIOBUHBI
MM XBOWHKH WJTU BCS
XBOWHKA JKeNTast U
cyxas
IIT. % 1T % T % IIT. %
1
2
3
Mecro
otbopa
MaTepuaa
BoiBo: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacTKH, Y % ycOoX KOHYMK XBOMHKH, Y
% ycoxjla TpeTh XBOMHKHM, % XBOMHOK — MOJHOCThIO cyxue. Takum oOpaszom,
JOMHUHUPYET |  KJIacC MOBPEKACHUS XBOH.
Crenajite BBIBOA O YUCTOTE BO3AyXa Ha UCCIIETYEMOW TEPPUTOPHUH 110 TabIuIe 4.

Knacc
noberax 2 roj

Onpeue.nelme RJIacca 3arpsi3HeHMsl BO3yXa

YHUCTOTEI BO3aAYyXa ONPCACIIACTCA IPHU IEPECEUCHNU KilacCa IMMOBPEXKACHNA XBOU HA
d JKU3HU U MAaKCUMAaJIbHOT'O BO3pacTa XBOHU Ha BETKC.

Tabmuia 4.

MaxkcuMaJbHBIA Kuacc moBpexaennsi XBou Ha moderax 2-roroja Ku3Hu
BO3PaCT XBOM 1 2 3

4 I 111 111

3 I 11 I -1V

2 11 111 1Y

2 — 1\Y% IV-V

1 — 1\% V-VI

1 — — VI




VYcioBHble 0003HAaYeHMs Kilacca 3arpsi3HeHHs Bosayxa: | — waeanbHo uucTeii; I —
yucTbii; [II — oTHOCUTENBHO YUCTBIN («HOpMay); IV — 3arpsa3HeHHbIH («TpeBora»); V — rps3Hbli
(«omacHO»); VI — oueHb rpsi3Hbli («BpPEIHO»), ( — ) HE BO3MOXKHbIE COUETAHUS.

4. 3aBepmaomuii 3Tan: Pa3paboTka KapThl CTENEHU 3arpsi3HEHHOCTH aTMOC(EpPHOTro
BO3/lyXa Ha TEPPUTOPUHU HCCIEIOBAHUS C yKa3aHUEM HCTOYHMKOB 3arpsi3HEHUS; Mpe3eHTalUs
pe3yabTaToB HccienoBaHus. [1oroToBka yCcTHOro COOOLIEHNS U MPe3eHTAlUH M0 pe3ysIbTaTaM
IIPOBEJICHHOTO UCCIIEI0OBAHUSI.

TpeGoBanus K yCTHOMY COOOILIEHHUIO:

— IPOAOJKUTENBHOCTE: 10 10 MUH;

— CTPYKTYpa: KpaTKasi aKTyaJlbHOCTh UCCII€IOBaHMs], TUIIOTE3a, 11eJIb, 334a4H, O00ObEKThl U
METO/Ibl, TOJIyYE€HHBIE PE3YJIbTAThl U UX 00CYy:K/IeHUE (TIpeACTaBI€HUE MPOITYKTa), BHIBOJIBI.

TpeOoBaHus K CTPYKTYype NPe3eHTALIUM:

l.

(98]

6.

7.

TutyneHbld  cnaiin. B BepxHel dYacTu cliaiila HEOOXOAMMO OTPa3UTh
uHpopmanuoo 00 o00pa3oBaTeNbHOM OpraHu3ali, B KOTOPOW MPOBOJHIOCH
uccienoBanve. B 1eHTpanbHONM wYacTH crlaiiie ykasblBaeTcs TeMa ydeOHO-
MCCJIE0BATENIbCKOrO MPOEKTA. B HUYKHEHN YacTH CIIpaBa yKa3bIBAIOTCS YUACTHUKHU
MIPOEKTA, BHIMOIHSBIINE PabOTY;

AKTYyaJbHOCTB;

I'mmioresa, 11ens, 3a1a49u;

OOBeKTHl U METOIBl HcceNoBaHUs (MOTYT OBITH pa3OMTHl Ha JBa Cilaiga u
oonee);

PesynbTatel uccnemoBaHuii. MoryT OBITH TNpEACTaBIEHBI B BHUJE PHCYHKOB,
rpadgukoB, Qororpaduii, TaOMMUI, KOTOpPHIE JTOJDKHBI HWMETb CKBO3HYIO
HyMEepaIuIio U Ha3BaHUE. KOJIMYECTBO CIIAiI0B 3aBUCUT OT 00beMa MaTepuana, HO
HE JIOJDKHO TNIPHUBBIIIATH OTBEJAEHHOTO BpEMEHHM Ha coolmieHune. MOokHO
MPEJICTaBIATh MaTepHall He B MOJTHOM 00BbeMe, a TOJBKO CaMbl BaXKHbIE MOMEHTHI;
BrmBosr;

3axmountenbHbli (“brarogapro 3a BHUManue” win “Criacu0o 3a BHUMaHue”).

JU1s co3/taHysl KaueCTBEHHOW NPE3eHTallMi HEOOXO0IMMO COOIIOaTh Psiji TPEOOBAHUIA:

OOmue 5. Tlpe3eHTanus JOKHA HAYMHATHCS C TUTYJIBHOTO Claija, rie
TpeOoBaHUS yKa3bIBaeTCsl TEMA, CBEJCHUS 00 aBTOPE U T.I.
6. Ha cnaiinax Heo6X01UMO pa3MenaTh TOJIbKO TE€3UCHI, KITIOUEBbIE
CJI0Ba, TpauuecKre MaTepHralbl (CXeMbl, pUCYHKH, TaOIUIbl, (HOTO
U T.IL.).
7. Vcnonb3oBaTh €IUHBIA CTUIIb OPOPMIICHHUS.
8. KonngecTBo ciaiiioB JOHKHO OBITH JOCTATOYHBIM JUIS PACKPBITHS
TeMBbI, HO He Oosee 20-TH.
Mpudrer 6. Crnenyer MCIOJIB30BaTh CTAHIAPTHBIE, IIMPOKO PACIIPOCTPAHEHHbIE
mpu@Tel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;
7. Pasmep mpudra IS 3aroioBKOB — He MeHee 24, it nHhopManuu
He MeHee 8.
8. He pexomeHayeTcst HCNOIB30BATh Pa3HbIE TUMBI MPU(TOB B OJHOM
Ipe3eHTalHH.
9. Hnsa BeimeneHuss WHGOpPMAIUM CIENyEeT HCIOIb30BATh >KUPHBIM
HIPUQT, KypCUB WU NTOAYEPKHUBAHUE.
10. He 3n10ynoTpe6isiTh NpONUCHBIMHA OyKBaMHU.
®oH 3. XenaTenpbHO MCMOIB30BaTh OJTHOTOHHBIM (DOH HESAPKHUX MACTEIBHBIX

TOHOB.




4, I[.IISI (I)OHa MMpEANIOYTUTCIIbHBI XOJIOAHBIC TOHA.

Ucnons3oBanue 3. Ha omHom cmaiine peKOMEHIyeTCsl HCIOJb30BaTh HE Oosiee 3-X
1BETA I[BETOB: OJIUH JyIs1 ()OHA, OJIMH JJIsl 3aT0JIOBKA, OJMH JJIsl TEKCTA.
4. Jlns ¢poHa 1 TEKCTa UCIIOIb30BaTh KOHTPACTHBIE 1IBETA.

IIpencrasnenue 4. PexomeHayeTcs MCIONb30BaTh KOPOTKHUE CIOBA U MIPEITIOKEHUS.
uHpOpMaLIUU 5. MunumMu3upoBarth KOJINYECTBO IIPEJIOTOB, Hapeuuii,
IIPUJIAraTeIbHbIX.

6. 3arosoBKM JI0JIKHBI IIPUBJIEKaTh BHUMAHUE Ay IUTOPUH.

O0neM He crouT 3amonHsTh OOWH CHAWA CIHIIKOM OOJIBIINM OOBEMOM
uHbOpMaIuu uHGOpMAIIMK: IO MOTYT €IMHOBPEMEHHO 3allOMHHUTH He Oojiee Tpex
(bakTOB, BBIBOJIOB, ONPE/IEIICHUH. "

4.2.2. OueHo4YHbIE CpeCcTBA PYy0e:KHOT0 (TEMATHYECKOI0) KOHTPOJIS 10 TUCHUIIJIMHE
«buosorus»

PyGexHblii KOHTpOIb MO AucuUIUInHe «bruonorus» npoBoautcs B GopMe KOHTPOIbHBIX
paboOT Ha OTIENBHBIX 3AHATHUSAX IMOCIE 3aBEPIICHUS W3YUYCHHsS TIEPBOTO, BTOPOTO, TPETHETO U
4yeTBepTOoro paszeson. [locie 3aBepiieHus MATOro pasiena pyOeKHbI KOHTPOJIb MPOBOJUTCS B
dbopMe 3amMTHl Keica: TPEICTaBICHHUS pPE3yJbTAaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
npe3eHTanuei). PyOexHblii KOHTPOJIb IIECTOTO pas3jenia MPoBOAUTCA B (OpMe 3alUThl IPOEKTA:
MIPE/ICTABJICHUS PE3YIbTATOB BHIMIOJIHEHHS yU€OHO-UCCIIEIOBATEIBCKOTO MPOEKTa (BBICTYILJICHUE
C TIpe3eHTalueH).

[Tpumepsl 3a1aHUi AJIs1 KXKAO0TO TUIA PyOeKHOTO KOHTPOJIS:

1. KonTposabHas padora “MoJieKyJIAPHbIH YPOBEHb OPraHU3aIUM )KUBOT0”.

B pesynbrate ocBoeHusi mepBoro paszgena “Kierka — cTpykTypHO-(pyHKIIMOHAIIbHAS
€IMHHULIA )KUBOTO”” 00y4aroIInecs: CMOTYT:

— XapakTepu30BaTh CTPOCHUE W (DYHKIMHM OCHOBHBIX OHOIIOJIMMEPOB, KIETKH U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— ONpeNeNsATh pe3ybTaThl U3MEHEHMsI TE€HETHMUECKOro KoAa B Ipoleccax MaTpUYHOTO
CUHTE3a;

— OpraHM30BBIBATH HAOMIOJCHHE OHOJOTHYECKUX OOBEKTOB HAa MOJICKYJISIPHOM U
KJIETOYHOM ypOBHE.

Konrtponsnas pabGora mpencraBnser coOoil 3amaHus B TECTOBOH (opMe pa3iIuyHOro
YPOBHS CJIOKHOCTH: “HU3KUI, “CpelHUI” U “BBICOKMK”. B 3aBUCUMOCTHM OT THIIA U TPYJHOCTH
3aJlaHUsl €0 BBIMOJHEHUE OLICHUBAETCSA Pa3HbIM YHUCIOM OajioB. BeimogHeHue Kaxkaoro
3alaHusl ““HU3KOTO” YPOBHS CJIOKHOCTH OlLleHHMBaeTcs 1 Oamaom. 3a BBIMOJTHEHHE 3aaHUi
“cpenHero” ypoOBHS CIOXHOCTH B 3aBUCHUMOCTH OT TIOJHOTHI M TPAaBUIBHOCTH OTBETA
npucBanBaeTcs 10 2 0aioB.

K 3agannio “BbICOKOr0” ypOBHS CIOXHOCTH OTHOCUTCS pelieHue 3aaad. [Ipu npaBuiibHOM
pEelIeHnH 3aJaHui “BBICOKOTO” YPOBHS MpHcBanBaeTcs 3 Oasa.

3a1aHus BCEX YPOBHEH CII0)KHOCTH MPOBEPSAIOTCS aBTOMATHUECKH.

Pacnpenenenue 3aganuii o ypOBHSAM CIIOKHOCTH MPEJICTABICHO B ClIeAyIOLIeH Tadauie:

Yposennb bann IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coaepkaHue
3aJaHUA 3aaHui




Huskuit 1

65%

- 3alaHus C BBI60pOM OIHOT'O IMPaBUIIBHOT'O
OTBETa

Cpennnii 2

15 %

- MHOKECTBEHHBIN BBIOOD;

- BOIIPOCHI HA yNOPSIOYUBAHUE WIH
YCTaHOBJICHUE PABUIBHOU
IOCJIEAOBATENBHOCTH

Bricokuii 3

20 %

- CUTyal[IOHHbIE 3a/1a4H WM BOIPOCHI
IIPElyCMaTPUBAIOLIUE PA3BEPHYTHIN OTBET

Kpurepun oniennBanus pyOoexHOM KOHTPOIBHON pabOTHI:

Ouenka IIpoueHT BBINOJTHEHHUS
“OTINYHO” 85-100%
“xopormo” 70-84%

“yIIOBIETBOPUTEILHO 50-69%
“Hey10BJIETBOPUTEIHHO™ meHee 49%

1. Azotucroe ocHoBanue ageHuH B mosiekysie JIHK komrmmemenTapHo...

1) ryanuny;
2) HUTO3UHY;
3) ypauuiy;
4) TUMUHY.

2. K nyprHOBBIM a30TUCTBIM OCHOBAHHSAM OTHOCSITCHL. ..

1) aneHNH U TyaHuH;
2) ryaHuH ¥ LIUTO3UH;
3) UMTO3MH U ypalui,
4) ypari u aJieHuH.

3. Beibepute @pynkumro nPHK?

1) XpaHeHue reHeTH4ecKoil nH(pOpMaIIH;
2) TpaHCIIOPT aMUHOKHCIIOTHI B pubocomy;

3) BXOAUT B cOCTaB pubOCOM;

4) nepenoc renerudeckoit uHpopmarnuio ot JJHK k pudocome.

4. KneTku 3yKapuoT He COAepIKar...

1) mu3ocom;
2) pubocom;
3) Me30COoM.;
4) xomruiekca ["'onpmxu.

5. KneTku npokapuoT coiepkar..

1) KJICTOYHBIN LIEHTP;
2) BHAOIUIa3MaTHYECKYIO CETh;
3) puGOCOMBI U ME30COMBI;

4) xoMmIuieKkc ['oNbKK 1 TU30COMBI.




6. Kakue opranou il BCTpeyaroTcs TOJBKO B PACTUTENBHBIX KIIETKaxX?
1) sHJOIUIa3MaTHYECKas CETh;

2) macTuIbl;

3) MUTOXOHJIPUU;

4) xomruiekc ['onbKu.

7. B MetadazHoil XpoMOCOME BBIIETISIOT. ..
1) nmiieun U LEHTPOCOMY;

2) IEHTPOCOMY U IIEHTPHOJIH;

3) LEHTPUOIIU U LIEHTPOMEPY;

4) IeHTpOMEPY U TUICUH.

8. K aBroTpodam otHOCATCH. ..

1) BupychI;

2) XeMOCHHTE3UpYIolue OaKTepuu;
3) rpubBsL;

4) mapa3suTHUECKUE OAKTEPUH.

9. TpaHnckpunuus — 3T0...

1) cBsi3piBaHe aMUHOKHUCIIOTH ¢ TPHK;
2) mepeHoC aMHHOKHUCIIOTHI B pUOOCOMY;
3) yaBoenne monekyisl [JHK;

4) cunte3 nPHK na matpune JTHK.

10. Eciu xomupyromas 6enok yacth rera coaepkuT 6000 map HyKICOTHIOB, TO CKOJBKO
AMUHOKHUCIIOT B KOJMPYEMOU MoJiekyJe Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeqnciIieHHbIX 001e3HEeH, BEI3BIBAIOTCS BUPYCAMH?
a) TyOepKyIe3 u JudTepus;

6) Audrepus u CITN/;

B) CIIM /I u rpum;

T') TPUIII U TYOepKyJes;

12. B pe3ynbTaTe nepBoro IejaeHuss Meno3a MpOUCXOAUT:
a) yBeIuueHue Habopa XpoOMOCOM;

0) yMeHbllIeHHEe Ha0opa XPOMOCOM,;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Yro nmpoucxonut B aHadase 11 meiioza?

1) cnmpanu3anust XpoMocoM;

2) pacxokJIeHHE K MOJII0CaM JBYXPOMATHUIHBIX XPOMOCOM;
3) pacxokIeHHE K TOJTH0CAM XPOMAaTHUI;

4) pacnojoXeHne XpOMOCOM B IUIOCKOCTH 3KBATOPa KIETKH.

14. YcTaHoBUTE COOTBETCTBUE



Opranounn OyHKIUS
1) pubocoma A) nepeBapuBaHUE OTMEPILIUX KIETOK
2) XJIOpOIIACTHI b) ¢potocunTes
3) AM30COMBI B) cunres 6enka
4) ueHTpuosu I') oOpa3oBaHue BepeTeHa JICICHUS

15. BreiOepuTe XMMHUYECKHE DJIEMEHTBHI KJIETKH, KOTOpPHIE BXOJST B COCTaB OPraHUYECKUX
BELIECTB:

1) xanpuuii;

2) yriepon;

3) nuHK;

4) Bozopon;

5) KUCIIOPOJT;

6) Menb;

7) a3or.

16. YcTaHoBUTE COOTBETCTBUE

['pynmbl aMUHOKHCTIOT [IpencraBurenu
1. HelitpanbHble A) riyTaMuHOBas KUCIIOTa
2. Kucnslie b) nuzun
3. OcHOBHBIE B) ananun

17. B monexyne JHK nykneorunbl, coxaepxamiue aaeHuH, cocTaBisitoT 10%. Ckoibko
MIPOIICHTOB B JIAHHOW MOJIEKYJIC HYKJICOTH/IOB, COICPKAIIUX [IUTO3HH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monexyne PHK nHykneoTuasl, cogepxamue ypamnui, coctaBisitoT — 30% u anenus — 40%.
CKOJIBKO IPOLIEHTOB aJ€HWIOBBIX HYKJIEOTHA0B coaepxurcsa B nenu JJHK, kommnnemenrapHoit
TOM, Ha KOTOpPOH cuHTe3upoBanach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok mosexkynsl JJHK coctout u3z 60 map HykiaeotunoB. Onpenenure JIMHY 3TOrO
yudacTtka (paccrosiHue Mexay Hykineotunamu B JIHK cocrasuser 0,34 um)

1)20.4;

2) 24;

3)10,2;

4) 30.



20. ®parMeHT MOJIEKYJIbI

AMUHOKHUCIIOT OyeT BXOJIUTh B COCTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.

JIHK  comepxut

1230 HYKJICOTHIHBIX OCTAaTKOB.

2. 3ammTa KeiicoB: npeAcTaBJIeHHe Pe3yJIbTATOB PelleHUs KelCoB.

3amuTa Keiica sBigeTcs PyOEKHBIM KOHTPOJEM IO MSATOMYy pasfeny “buonorus B

KHU3HHU, B Pe3yJIbTaTe N3yUYEHHUs] KOTOPOTO 00yUaroIIHUecss CMOTYT:

— AaHaJIu3UpPOBaTh OTUYCCKHE ACIICKThI

OMOTEXHOJIOTHU U TCHETHUECKUX TEXHOJIOTHH.,

Jnst 3amuThel KeiicoB oOyuaromuMcest Heobxoaumo B pamkax BCP moarotoBuTs ycTHOE

COBPEMEHHBIX HCCIIEJOBaHUH B 00JacTH

COOO0IIeHre TI0 pe3ybTaTaM PEelIeHUs Keiica ¢ TTOrOTOBKOW Mpe3eHTAIIHIHA.

KpuTepuu onieHHBaHUs YCTHOTO COOOIICHUSI:

Banabl
Kpurepun
OLICHUBAHHUSA
1 0an 2 0aJi1a 3 0asi1a
1. CooTBETCTBUE coAepKaHue JOKJIaaa coepKaHue cojiepKaHue
coAep KaHuA JIOKJIa/la | JUIIb YACTUYHO JIOKJIaza, 3a IoKJIazga
3asIBJICHHOI TEMeE COOTBETCTBYET HUCKIIIOUEHHEM COOTBETCTBYET
3asgBJICHHON TeEMe OTIEIIBLHBIX 3asABJIICHHON TEME U
MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET packpbIBaeT
3asiBJICHHON TeMe U
B MOJIHOW Mepe €€
pacKpbIBaeT
2. CreneHsb packpsiTa Manasi 4acTb TE€Ma pacKphITa TE€Ma pacKphITa

PACKPBITHA TEMbI

TEMBI; TOUCK
UH(POPMALIUU POBEAEH
MIOBEPXHOCTHO; B
U3JI0’KEHUU MaTepuaa
OTCYTCTBYET JIOTHKA,
JTOCTYITHOCTh

XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
nHpopmaruu
MIPEICTABICHO
HEJIOCTaTOYHO; B
OTJIENIBHBIX CITyYasix
HapyIlleHa JIOTHKA B
M3TI0KEHU U
MaTepuala, He
COBCEM JIOCTYITHO

ITOJTHOCTBIO;
MpEICTaBICH
000CHOBAHHBIHN
00BEM
uHdopMaIuu;
U3JI0KEHHE
MaTepuaia
JIOTUYHO, TIOCTYITHO

3.YMeHue 10CTyInHo
U TIOHATHO NepesaTh

13 NPEJCTAaBICHHON
IIPE3EHTALlMA HE COBCEM

Ha OCHOBC
ap €JICTaBJICHHOM

Ha OCHOBEC
np €JICTaBICHHOM

CKOIBKO




COACPIKaHUC JOKJIada
B BUJC ITPE3CHTAllUU

MIOHSATHA TEMaTHKa
UCCIIEI0BaHMs, AETalIN
HE PaCcKpPbIThI

MPE3CHTAIH
¢dbopmupyercs
o0111ee TOHUMAaHUE
TEMAaTHKHU
HCCIEAOBAHMS, HO
HE SICHBI JIETAIIN

Hpe3eHTaluu
dbopmupyetcs
HOJTHOE MIOHUMAaHue
TEMATUKH
UCCIICIOBaHMS,
PaCKpBITHI IeTalTN

OI_IGHI/ITG MPE3CHTALUIO 110 CICAYIOIIUM KPpUTCPHUIAM:

€€ COACpKaHUC

Kpurepun Baunsl
OLlCHHBAHMA
0 1 2
IIOJIHOTA uHpopmManus, uHpopmanus, IIpe3eHTaLMs
HCII0JIb30BaHUs UCIIOJIb3yEMas B IIPEJICTABICHHASI B | COAEPKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTaluu, He IIPE3eHTalHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nHpopManmio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PACKPBIBAIOT | GOpMUPOBAHUS

IpEaACTaBJICHUA O
TEMC

JIOTUKA W3JIOKECHUS
Marepuaia B
COOTBETCTBHH C
IJIaHOM U TEMOM
3aJIaHUS

Marepua
NPE3CHTAIMH HEe
COOTBETCTBYET TEME,
TUIaHa HeT

MaTepua
MIpe3eHTAINH
YaCTHYHO
COOTBETCTBYET TEME
3a/1aHus, IJIaH
MIOCTPOCH HE TOYHO

Marepuail,
MIPUBEJACHHBIN B
Mpe3eHTalNN
MOJHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus u
COCTaBJICHHOMY
MJIaHy

opdorpaduueckas
IpPaMOTHOCTh

TEPMHUHOJIOrHYCCKas 1

B IIPE3CHTAINN
HPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
O CYIIECTBY

B IpC3CHTAllUA
MPUCYTCTBYIOT
opdorpadudeckue
OIIHOKH, TEPMHHBI
IIPUMCHCHBI BEPHO

B IpC3CHTAllUA
OTCYTCTBYIOT
opdorpadudeckue
OIIHOKH, TEPMHHBI
MIPUMCHCHBI BEPHO

aKKypaTHOCTb U
OpPUTMHAJILHOCTh
IIOCTPOCHHUS

MpPe3CHTALNS
nocTpoeHa 6e3 yuera
KOMTIO3UITUHT
cllainoB, 0e3
COOITIOICHHS
TpeOOBaHM K
mpudTaM u
[[BETOBOMY
0(pOPMIICHHUIO

Mpe3CHTAIHS
MOCTPOCHA C
y4eToM TpeOOBaHMIA
K ohopmIIeHHIO, HO
HET €MHOTO
oopMIIeHUS
CJIAi10B

Mpe3eHTAIHS
MIOCTPOEHA B
TIOJIHOM
COOTBETCTBUHU C
TpeOOBaHUSAMU
odopmIIeHHUS,
WCIOJIb30BaH
OpUTHHAIBHBIN
MOIXOJT K
0(OpMIICHHUIO
Cl1aii10B




IIIxana nepeBoga 0a/110B B OTMETKY

17-15 6amos - «5»
14 - 9 GayuIoB - «4»
8-6 0aoB -«3»

Menee 6 6a/10B MM OTCYTCTBHE PaOOTHI - «2)

3. 3ammura

NMpoeKTa:

HCCJIEI0BATEC/ILCKOIO MMPOECKTA.

3amura

poeKTa

SABJISICTCA

npeacraBjicHue

pPyOEKHBIM

pe3yJabTaToB

KOHTPOJIEM  IIO

BbINOJIHEHUSI  y4eOHO-

iecToMy  pasfeny

“BHO’KOIOTUYECKUE HCCIEAOBaHUS, B pe3yIbTaTe U3YUCHUS KOTOPOTO O0YYaIOIIHeCs: CMOTYT:
— OIUCKLIBATH METOALI OMODKOJIOTHYECKUX UCCIIEN0BAHMUI;
— TUTAaHUPOBATh OMOIKOJIOTHUECKUN IKCIIEPUMEHT;
— TIPOBOJIUTH OMOIKOJIOTHYECKUI IKCIIEPUMEHT;
— MHTEPIPETUPOBATH PE3YJIbTATHI TPOBEICHHOTO OMOIKOJIOTHIECKOTO AKCIIEPHUMEHTA C
HCIIOJIL30BAHMEM KOJNYECTBEHHBIX METO/IOB.

JUist 3a1MThl MPOEKTOB 00ydaromumcest Heooxoqumo B paMkax BCP nmoarotroButs yctHoe
y4eOHO-HCCIIeI0BATEIbCKOTO

coo0IlleHrne 1o
IIPE3EHTALINMN.

TpeGoBaHus K MpEe3eHTAMM U COOOIEHUIO ONMUCAHbl B MPUMEpPE BBHINOJIHEHUS Y4eOHO-

pe3ynbTaTam

HCCIICA0BATCIILCKOI'O IIPOCKTA.

BBIITOJIHECHUA

KpuTepuu onieHHBaHUs YCTHOTO COOOIICHUSI:

IpoeKTa

Banabl
Kpurepun
OLICHUBAHUSA
1 0an 2 0aJi1a 3 0as1a

1. CooTBETCTBUE coAepKaHue JOKJIaaa cozepKaHue colepKaHue

coAep KaHus TOKJIala | JUIIb YACTUYHO JoKJIaza, 3a IoKJIazga

3asABJIICHHOU TEME COOTBETCTBYET HUCKIIIOUEHHEM COOTBETCTBYET

3asgBJICHHOU TEME OTIEIIHLHBIX 3a9BJIEHHOU TEME U

MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET pacKpbIBaeT

3asBJICHHON TeMe U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. CreneHn
PaCKpPBITHS TEMbI

packpbiTa MaJias 9acTh
TEMBI; TIOUCK
nH(pOpMaIUU POBEACH
MIOBEPXHOCTHO; B
M3JI0KEHUU MaTepuania
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TEMa pacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
nHpopmarun
MIPEICTABICHO
HEJIOCTaTOYHO; B
OTJIENIBHBIX CITyYasix
HapyIlleHa JIOTHKA B
M3II0KEHU U

TeMa pacKphITa
ITOJTHOCTBIO;
MpEICTaBICH
000CHOBAHHBIHI
00BEM
uHdopMaIuu;
U3JI0KEHHE
MaTepuaia




MaTepuala, He
COBCEM JIOCTYITHO

JIOTUYHO, JOCTYIIHO

3.YMeHue 10CTyIHO
Y TIOHSTHO NepeaaTh
cojiepKaHue JOKIaaa
B BH/JIC NIPE3CHTAIINHN

U3 MpeICTaBICHHON
IIPE3EHTALM1 HE COBCEM
MOHSITHA TEMaTHKa
UCCIIEIOBaHMs, JeTalln
HE PaCKPBITHI

Ha OCHOBE
MPEICTABIECHHON
MPe3CHTALIH
dbopmupyercs
o01iee TOHUMAaHNUE
TeMaTUKH
HCCCAOBAHMS, HO
HE SICHBI JIETaJIN

Ha OCHOBE
MPEACTABICHHOMN
IIPE3EeHTaLUN
dopmupyercs
MOJIHOE TIOHUMaHUE
TEMAaTHKHU
UCCJIE10BaHMs,
PACKPBITHI JeTanu

O1neHuTe NPE3EHTAIMIO MO CIETYIOIIMM KPUTEPUSIM:

€€ COACPIKaHUC

Kpurepun bajsl
OLICHHBaHMA
0 1 2
IIOJIHOTA uHbopManus, uHpopmanus, MIPE3CHTALNS
UCII0JIb30BaHUs UCIIOJIb3yEMas B IIPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTalluu, He MIpe3eHTALNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K TeMe, | nHpopMaluio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKPBIBAIOT | GOpPMUPOBaHUS

IIpEJICTaBICHUS O
TEME

JIOTHKA U3J10KEHUS
Marepuaia B
COOTBETCTBUH C
IUTAHOM U TEMOM
3aJJaHHs

Marepua
NPE3CHTAINH HE
COOTBETCTBYET TEME,
TUTaHa HeT

MaTepuan
MPE3CHTAINN
YaCTUIHO
COOTBETCTBYET TEME
3a/IaHMsl, TUIaH
MTOCTPOEH HE TOYHO

Marepuan,
MPUBEICHHBIN B
MpE3eHTalUN
MOJIHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHusI U
COCTaBJICHHOMY
TUIaHy

opdorpadudeckas
rpaMOTHOCTD

TCPMHUHOJIOTMYCCKas U

B IIPE3CHTAINN
MPUCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, HE BCE
TCPMHHBI IPUMCHCHLIL
0 CYIIECTBY

B IIPE3EHTAIUU
MPUCYTCTBYIOT

opdorpapuueckue
OIUOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIPE3EHTAIUU
OTCYTCTBYIOT
opdorpapuueckue
OIUOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTMHAJILHOCTh
IIOCTPOCHHUS

Mpe3eHTalUs
MocTpoeHa 0e3 yuera
KOMIIO3ULIMHI
cliaiinos, 0e3
COOJIIOICHHS

[Ipe3eHTaIHS
MOCTPOCHA C
y4eToM TpeboBaHHHA
K ohopmIIeHHIO, HO
HET €JJMHOTO

Mpe3eHTAINS
MOCTPOEHA B
MIOJIHOM
COOTBETCTBUH C
TpeOOBaHUSAMU




TpeOoBaHU K
mpudramM u
[[BETOBOMY
0hOpMIICHUIO

odopmiieHus
CIIaliIoB

oopmienus,
HCIOJIb30BaH
OpUTMHAJIbHBIN
MOAXOJT K
oopmieHuro
clIaiioB

Kputepun onieHnBaHus 3alIMThHI IPOEKTA: OaJljIbl 32 YCTHOE COOOIIEHUE U MPE3EHTALUIO
CYMMHPYIOTCS. OLIEHKA BBICTABIISIETCSI B COOTBETCTBUH CO IIKAJION:

17-15 6amos - «5»
14 - 9 GayuIoB - «4»
8-6 0aoB -«3»

Menee 6 6a/U10B MM OTCYTCTBUE PaOOTHI - «2)




4.2.3. OueHoYyHBIC CpPeACTBA MNPOMEXKYTOYHOH AaTTeCcTallMH M0 JAWUCHHUILIMHE
«bunosorus»

[IpomexxyTouHasi KOHTPOJb IO JTUCHUIUTMHE «DBHONOTHS» TPOBOAMTCS B BHUIC
MUCbMEHHOW MUTOTOBOM KOHTPOJbHON padoThl. KoHTponbHas paboTa BKIIOUaeT B ceds /Ba TUIA
3aJJaHHAI: TECTOBBIC BOTIPOCHI, HATIPABJICHHE HA MMPOBEPKY YCBOCHHS TEOPETHUECKOTO MaTepHraia,
¥ 33/1a4M U 33/1aHUs, HAlIPaBJICHHbIE HA MMPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUUECKUX YMEHHH.

Yacte 1 comepxkut 15 3amanuii ¢ BBIOOPOM OJHOrO BEPHOrO OTBETa M3 ueThipex u 10
3aJ]aHUi ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTHUECKUX OOBEKTOB,
MPOIECCOB U SIBJICHU.

Yacte 2 coumepkuT 4 3agauyd W3 pa3HbIX TEeM JUCHMIUIMHBI W 1 MpakTHKO-
OpUCHTHPOBAaHHOE  3ajaHue, (OPMHPYEMOH B  COOTBETCTBHM C  METOAWYECKHMHU
PEKOMEHIalUSIMH.

B 3ananusix 1-15 BeiOepute 0uH NpaBUIbHBIA OTBET:

1. XUMMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAAET MOJIEKVIJIA

1) ne30kcuprOOHYKIEHHOBON KHUCIOTHI

2) puOOHYKIIEMHOBOM KUCIOTHI

3) munuga

4) monucaxapuaa

2. VIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVJIE JJHK ITPOUCXO/UT B ITPOLIECCE
1) TpancBepcuu

2) penapauuu

3) peruKanuu

4) Tpanchopmanuu

3. JIJ1s1 OBPA3OBAHV JIMITUJIHOI'O BUCJIOS BAXKHbBI B3BAVMOJIEVICTBUS
MEXAY MOJIEKYJIAMU JIMTTNIOB:

1) BoOpOIHBIE U HOHHBIE

2) MOHHBIE ¥ KOBAJICHTHBIE

3) xoBaneHTHBIE U TUAPO(HOOHBIE

4) TonpKo TuIpoPoOHBIE

4. YVIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVIJIE JIHK ITPOUCXO/UT B [TPOLIECCE
1) penapanuu

2) TpaHcopmanuu

3) TpaHCcBepCcUn

4) peruKanuu

5. JIJ1s1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT

2) HYKJIEOTH/I0B

3) rimKoreHa

4) pochomunumon

6. BITPO®A3E MUTO3A JJIMHA XPOMOCOMBI YMEHBUIAETCA 3A CHET
1) TpaHCKpUIIIUN

2) peayIuMKauuu

3) neHaTtypanuu

4) ciupanu3anuu

7. BIATOJJIAPS KOHBIOTI'AIIMU 1 KPOCCUHI'OBEPY ITPOUCXOAUT

1) yBenuueHue 4nuciaa XpoMOCOM BIBOE

2) oOMeH reHeTnyeckoil nHpopManuen Mex1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) yMeHbIIIEHHE YHCIa XPOMOCOM B/IBOE

4) yBenM4YeHHE YUCia TaMeT

8. IIOJIMITEINITUHBIE LEIW CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJALNXCA:



1) B uMT0305€ U MOAU(PULIUPYIOTCS TAaKXKE B LIUTO30J1€

2) B uuTO307]€, 3aTeM MoAu(pUIIMPYIOTCs B anmnapate [ oiabaxu

3) Ha MmeMOpaHe 3HJI0TIa3MaTUYECKOT0 PETHUKYIYyMa, 3aTeM MOJAU(PHUIMPYIOTCS B annapare
I'oms ok

4) B 1MTO3071€, 3aTeM MOAUDUIIUPYIOTCS B JTIOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONbKO 2yKapuoT apxebGakTepuit

2) syKkapuoT u sy0akTepuit

3) sybakrepuii U apxedakTepHii

4) apxeOaKTepHil U SyKapruoT

10. BCE PEAKIIMY CMHTE3A OPTAHUYECKHNX BEIIECTB B KJIETKE ITPOUCXOAAT
1) obpazoBanuem mosiekyn ATD

2) ¢ 0CBOOOXKAEHUEM SHEPTHH

3) pacuiernieHrueM BEIIECTB

4) ucToIb30BaHNEM SHEPTUN

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMUHOBOM KUCJIOThI B COEJUHEHUHN C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) Xx7I0poriacT

12. JOYEPHUE XPOMATU/IbI CTAHOBSATCSA CAMOCTOATEJIbHBIMU
XPOMOCOMAMMU TTOCJIE

1) crapuBaHUsI TOMOJIOTHYHBIX XPOMATH

2) oOMeHa yyacTKaMU MEXIy TOMOJIOTMYHBIMU XPOMOCOMaMHU

3) pazaeneHus COSTUHSIONICH X IICHTPOMEPHI

4) BBICTpauBaHUs XpPOMOCOM B IKBATOPHAIBHOM MJIOCKOCTH KIETKH

13. TEHETUYECKMI KOJI — DTO:

1) HaGop KJIETOYHBIX T€HOB

2) HyKJICOTHIHAS TTIOCIIEA0BATEIILHOCTh TeHa

3) reHeTuyeckas SKCIpPeccust

4) cuctema 3anucu reHeTUYecKoil nHpopmanuu

14. B KAKMX U3 [NEPEUMCJIEHHBIX OPTTAHEJIJI CAMA S BBICOKASA
KOHLIEHTPAIIUS Ca*

1) sape

2) MUTOXOHJIPUSIX

3) nuToruiazme

4) anmmapate ['ombmxu

15. KAKME 13 [TEPEYNCJIEHHBIX HWXE CTPYKTVYP KJIETKM HE UMEIOT
MEMBPAHBI

1) mu30coMBI

2) XJIOpOTIACTHI

3) SAPBIMIKHA

4) armmapat ['ombmxu

B 3amanumsax 16-25 BbiOepuTe HECKOJIBKO MPABUWIIBHBIX OTBETOB MJIM YCTAHOBHUTE COOTBETCTBUE
WM TIOCJIEJIOBATEIBHOCTB!

16. BOCCTAHOBUTE B UCTOPUYECKOM IIJIAHE ITOCJIEJJOBATEJIBHOCTD
STAITIOB BO3JIEMCTBUS YEJIOBEKA HA BUOC®DEPY:

1) ycunenue BIMSHUS HA IPUPOY ¢ KOPEHHBIM peoOpa3oBaHUEM YaCTH SKOCUCTEM;

2) U3MEHEHHUE KOCUCTEM uepe3 NMacTh0y CKOTa, YCKOPEHUE pocTa TpaB IyTeM UX BBDKUTAHUS U
T. IL;



3) rno6anbHOE U3MEHEHUE BCEX IKOJIOTHYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTrpaHMYEHHOW MHTEHCU(PUKAIUEH X035HCTBa;

4) cBepXMHTEHCHBHAsl 0X0Ta 0e3 Pe3KOro U3MEHEHHUsI IKOCUCTEM B IIEPUO]] CTAHOBIICHHS
YeJI0BEYECTBA;

5) Bo3neiicTBue mojieil Ha duocdepy UMb Kak OOBIYHBIX OMOJIOTHUECKUX BUIOB.

17. BBIBEPUTE IMTPOLECCBI, ITPOTEKAIOIIUE B ITPODA3E ITEPBOT'O JEJIEHU A
MEHNO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) nabop xpomocom u uncio monekyn JJHK B kietke — 4ndc

3) neneHue LEHTPOMEP XPOMOCOM

4) dopmupoBaHUE BEepeTeHA JACICHHS

5) BeICTpauBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. KAKHUE ITPOLIECCBHI [TPOUCXOAT B KJIETKE B ITEPUO UHTEP®A3BI?
1) ciupanu3zaius XpoMocom

2) penymnukanus mosiekyn JJHK

3) pacTBOpeHHE SAIEPHON 00O0TIOUKH

4) cuHTe3 OETKOB B IIUTOILIA3ME

5) cunre3 uPHK B sigpe

19. MAJIBIE KPYT'OBOPOTBI YIJIEPOIA B BUOCOEPE MOT'YT OCYILIECTBJIATBCA
CJIEAYIOIIMM ITYTEM:

1) yriekucinblii ra3 BoiiensieTcs B atMocdepy B mporecce GOoTOCUHTE3a B THEBHOE BpeMs, a B
HOYHOE BpEMsI €ro 4acTh MOTJIONIAeTCS PACTEHUSAMHU U3 CPEJIbl;

2) yIJIeKUCIIbIH ra3 morjomaercs u3 arMocdeps B mpoliecce poToCHHTE3a B JHEBHOE BpeMsl, a B
HOYHOE BpEMsI €r0 YacTh BbIJIEISETCS] pACTEHUSIMU B CpPENY;

3) yriekucislii ra3 armocepsl Morouiaercs B npouecce (oTocHHTEe3a ¢ 00pa3oBaHuEM
OpraHUYECKUX BEIIECTB, a C THOEIBI0 PACTEHUH U JKUBOTHBIX MPOUCXOJIUT OKHCIICHUE
OpPraHMYECKUX BEIIECTB C BBIIEICHUEM YTIIEKUCIIOrO Ira3a;

4) yriekucibiii Ta3 aTMocdepsl MOTJIONIaeTCs B poriecce (POTOCHHTE3A, a IPH IBIXaHUH
BbIJIENIAIETCS B aTMochepy;

5) yraekucIbIi ra3 aTMocgepsl OTIIOMAETCs B mporecce (POTOCHHTE3a, a MPU CKUTAHUU
OpPraHMYECKUX BEILIECTB BhIJIENAETCS B aTMochepy.

20. YKAXUTE I[HOCJIIEAOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHU .

1) cnusiHUE TaMeT, UM CUHTaMUi

2) TMCTAaHTHOE B3aMMOJICHCTBHE U COMMKCHUE TaMET

3) KOHTaKTHOE B3aUMOJICHCTBUE raMeT U aKTUBALUS SHIIEKICTKH

21. YCTAHOBUTE ITOCJIEJOBATEJIbHOCTh CTAJIMI UHUBUIY AJIBHOI'O
PA3BUTHUA YEJIOBEKA, HAUNMHAS OT 3UT'OTHI.

1) bopMupoBaHHe YeThIPpEXKaMEPHOTO cep/lia

2) obpazoBaHue 6J1aCTOMEPOB

3) bopmupoBaHUEe HEPBHOU CUCTEMBI

4) dopmupoBaHUE ME301epPMBI

5) obpazoBaHuE ABYXCIOMHOTO 3apOIbIIa

22. BBIBEPUTE TPU ®YHKIIUU IIJITASMATUYECKOI MEMEPAHBI

1) oOecnieunBaeT MOCTYIUICHHUE B KJIETKY HOHOB U MEJIKUX MOJIEKYJI

2) obecrieunBaeT NepeIBUKEHNUE BEIIECTB B KJIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPYXKAIOIIeH cpeibl

4) yyacTByeT B MOTJIOIIEHUH BEIIECTB KIETKOM

5) mpuaaeT KJIeTKe KEeCTKyo popMy

6) cimyuT MaTpunei 1 cuareza ”PHK

23. BBIBEPUTE JABA INPU3HAKA HE ITOAXOJAIIUE J1J1 OITMCAHUA
TPAHCKPUIILMN Y DYKAPUOT

1) oO6pazoBaHue MOJUHYKICOTHIHON NN



2) COeAMHSAIOTCS HYKJICOTHIbI, COJIepIKaIIe JIe30KCUPHO03Y

3) matpureit ciryxut mosiekyna JIHK

4) IPOUCXOINT B S1Ipe

5) ynBoenue monekyisl JJHK

24. YCTAHOBUTE ITIOCJIEAOBATEJIBHOCTH ITPOHECCOB 5SMBPUOHAJIbBHOI'O
PA3BUTH S ITO3BOHOYHbBIX X XUBOTHBIX:

1) 3aknagKa 3a4aTOYHBIX OPTAHOB 3aPOBIIIA

2) HampaBIlIEHHBIE MTEPEMEIEHUS KIETOK U X Au(depeHIInpoBKa

3) pa3BuUTHE HEPBHOM IJIACTUHKU

4) cnusiHUE SUIEKJICTKH U CIIepMaTo30M1a 1 00pa30BaHME 3UTOTHI

5) ¢popMupoBaHUE MHOTOKJIETOYHOT'O OJJTHOCJIOMHOTO 3apo/Iblia

25. VIIOPAAOYNTE UCKOITAEMBIE ®OPMbI UEJIOBEKA 11O BPEMEHU
CVIIECTBOBAHUS, HAUMHAS C CAMOY JPEBHEN ®OPMBI:

1) Yenosek ymenbliit

2) KpomMaHbOHIIBI

3) HeannepTranbLibt

4) YenoBek MpIMOXOISIINAN

5) ABcTpanonurex

B 3amannsx 26-30 pemurre 3aqa4u:

3aganue 26. 3axaua Ne 1. Onpenenure, Kakasi OKpacka LIBETKOB OyJeT y pacTeHHil ropoxa,
MOJIYYEHHBIX OT CAMOOIIBJICHUSI TOMO3UTOTHBIX POAUTENLCKUX (POPM C KpacHBIMU M € OEIBIMU
[BETKaMH, a TAKXKE OT UX CKPEIIMBAHUSI MEXKTY c000i1.0

Pemenne. OGe poaurenbckue (OpMbl TOMO3UIOTHBI, MO3TOMY 3alKMCh CKpELIMBaHUN Oynaer
CHEAYIOLIEH:

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

— OT IepeKpecTHoro onblieHus: P: AA X aa.

I'omo3urotHsie (opMBbl AalOT €AMHCTBEHHBIM THUI TraMeT, U MOATOMY IpPU UX CIHUSHUU OyneTr
MOJTy4eH eAMHCTBEeHHBIN Tull moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

3ananue 27. 3agauya Ne 2. Ha peOenka ¢ [ rpynmoil KpoBu B pojaJioMe NPETEHAYIOT JBE
POIUTENBLCKUE Maphl:

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

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

Kakoii nape nmpuHa1exuT peOeHOK?

Pemenne. Pe6enok ¢ I rp. kpoBu mo renorumy — [°I°. Takoe coderanue amieneit BO3MOMXKHO
TOJIBKO B CJIy4ae, eclid raMeThl U OTLa, U MaTepu OyayT coaepxath amenu 1°. CrnenoBaTenbHo,
3Ta KOMOMHAIMSI T€HOB MOTJIa OCYIIECTBUTHCSA TOJBKO MPH 3auaTHH peOeHKa B Cllyyae BTOPOMH
Mapsl, KOrAa MaTh M OTELl TETEPO3UTOTHI. 3AUIIEM CXEMY CKPELIIMBAaHHUS:

P:TATI° QxIBI°J; GR: 0,51 A +0,5°, GJ: 0,51 B + 0,51°, => F1: 0,25 I°I°.

OueBHIHO, UTO MEpBas CyNpysKeckasl mapa IPeTeHI0BaTh HAa ATOr0 peOeHKa He MOXKET, T. K. y
Hee MOTyT ObITh 1eTH ToJbKo co II u 11l rpynmamu xpoBu:

P:I°1° @ x I AT1BJ; F1: 50% IA I° u 50%IB I° (y neteii 11 u I1I rp. KpoBH COOTB.).

3apanmne 28. 3amaua Ne 3. Omnpenenute cpeaHuid pa3Mep JUCTOYKOB y O€oro Kiesepa,
MOJTyYEHHOTO OT CKpPEIIMBaHUS TETOPO3UTOTHBIX pacTeHuid ¢ mucroukamu 10 u 7 MM
COOTBETCTBEHHO.

Pemenne. OmnpenensieM TeéHOTUITHI M 3aIHCHIBAEM CKPEIIMBaHNUE:

P: V ba v x V by v; onpenensiem rametsr: GP: 0,5V ba + 0,5v; GA: 0,5V by + 0,5v; monyuaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.



3ananue 29. 3agaua Ne 4. IIpoananusupyiite xapakTtep Nnepenayd peLecCUBHOIO, YAaCTHYHO
CLIETIJIEHHOTO C TI0JI0M, HAaCJIEJICTBEHHOTO 3a00JI€BaHUs OT MaTepH K MOTOMKaM.

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

3aganue 30. 13 snemeHTOB cooluiecTBa (MOJEBKa, 3€PHO 37aKOB, (HIMH, XOPEK) COCTABbTE
NUILEBYIO IEMb U HA OCHOBAaHMM NPABMJIA SKOJOTMYECKOM MUPAMUABI OMpEAETHTEe, CKOJIBKO
HY’KHO 3€pHa, 4TOOBI B JIeCy BBIPOC OJIMH (UIIMH Maccoi 2,5 Kr.

B urtoroBoii pabore mpencTaBieHbl 3aJaHUs, OTHOCSIIUECS K TPEM YPOBHSM CIIOKHOCTHU:
“Hu3kui”’, “cpegHMi”, “BpICOKHMI”. B 3aBUCMMOCTM OT THUNAa W TPYJHOCTH 3aJaHMsl €ro
BBITIOJTHCHHE OIEHHWBACTCSI PA3HBIM YHCIOM OaJIJIOB. BhIMomHeHne KaKI0T0 3aaHusl ““HU3KOTO”
YPOBHS CIIO)KHOCTH olleHuBaercs 1 Oayuiom. 3a BBINOJIHEHHE 3aJaHUi “‘CpeHero” ypoBHS
CJIO)KHOCTH B 3aBUCUMOCTH OT IMOJIHOTHI ¥ MMPAaBUIILHOCTU OTBETA IpUCBauBaeTcs 70 2 0asioB.

K 3amannto “BbICOKOT0” ypOBHS CII0KHOCTH OTHOCHUTCS PEIIEHUE CUTYAllMOHHBIX 3a/1a4. 3a
BBIITOJIHEHHE 33JIaHUN “‘BBICOKOTO” YPOBHSI B 3aBUCUMOCTH OT IOJHOTHI M IPABUJIBHOCTH OTBETA
NpUCBaUBaeTcs A0 3-X 06aJlIoB.

3amaHus “HU3KOro” M ‘“‘CpeJHEro” ypOBHEW CIIOKHOCTH IPOBEPSIIOTCS ABTOMAaTHYECKH.
OTBeThI Ha 337aHN “BBICOKOTO” YPOBHS IIPOBEPSIIOTCS B PyYHOM PEKUME.

Pacnipenenenue 3aganuii Mo ypoBHSIM CIOKHOCTH MPEICTABIICHO B CIIEAYIOMICH TaOIHIIe:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJOKHOCTH coJep:KkaHue
3aJaHus 3aJaHui
Hwuzkuii 1 50% - 33/1aHUA C BEIOOPOM OJTHOTO MPABUILHOTO
OTBETa
Cpenunuit 2 33% - MHOKECTBEHHBIH BBIOOD;

- BOIIPOCHI HA YIIOPAJOUYNBAHUC UJIN
YCTAHOBJICHHUE HpaBHHBHOﬁ
IMOCJICA0BATCIbHOCTHU

Beicoknii 3 17 % - 3a]]a4M, [IPEAYCMATPUBAOIINE Pa3BEPHYTHIN
OTBET

KpI/ITepI/II/I OLICHUBAaHHUS UTOTOBOM IIHCHhMEHHOM pa60TBIZ

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

“yII0BIETBOPUTEILHO 50-69%
“Hey10BJIETBOPUTEIHHO” MmeHee 49%

5.YCJIOBUS PEAJIM3AIIUUA ITPOT'PAMMBI U CIHIUTTJIMHBI
5.1. Jlna peanuszaiuy nporpaMMbl Y4eOHOM TUCHIUILIAHBI TODKHBI OBITH MPETyCMOTPEHBI
CJEYIOIINE CIIeUATIbHBIE TOMEIICHHUS:




Kabuner «buonorun», ocHalleHHBIH 000pynoBaHMEM: MeOesb, JOCKa, MeJ, HarjsIHble
nocoOust (KOMIUIEKTHl y4eOHBIX TalOJMI, IJIAaKaTOB), TEXHUYECKHMMM CpPEICTBAMH OOYyUEHHUS:
KOMIIBIOTEp C YCTPONCTBaAaMHM BOCIPOM3BEJIEHUS 3ByKa, INPHUHTEP, MYJbTUMEAHMA-IIPOEKTOP C
HKpaHOM, YKa3Ka-Ipe3eHTep AJIs Mpe3eHTalNM.

JlaGopaTopus, OcHalleHHas OOOpYJOBaHUEM JJIsi NMPOBEACHMS 3aHSATHIA: MHKPOCKOIIBI,
CEKYHJIOMED, TOHOMETP, JabopaTopHas rnocyaa (mpoOUpKH, MOACTABKH JIJIsl TPOOUPOK, MUHIIETHI,
IIECOK, CTYNKH C IECTHMKaMH, IPEIMETHbIE U IIOKPOBHBIE CTEKJIA, CTEKJISHHBIE MaJ0YKH,
IpenapoBalibHble WIJIbl, (GUIbTpoBaJibHAs Oymara (candeTku), CTakaHbl) TUIEPTOHUYECKUI
pacTBop xJiopuja HaTpus, 3%-HbI pacTBOp MEPOKCUAA BOIOPOAA, PACTBOP HOAAa B HOAMCTOM
KaJIUW, TIHUIEPUH, KITyOHU KapTodens, JUCT AJIOJEH KaHAJICKOH, TUIO PSIOMHBI OOBIKHOBEHHOM
(psIOUHBI WM TOMATA), IyK penyaThlii, pa3BeCeHHbIE B BOJE IPOXKIKH)

6. UndopmannonHoe odecnevyeHne peajn3aliu NporpaMmbl
Jns peanuzanuu nporpamMmbl  OMOIMOTEUYHBIH (OHA 00pa3oBaTENbHON OpraHU3aINH
YKOMIUIEKTOBAH TMEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH()OPMALMOHHBIE
pecypchl, peKOMEHIOBaHHbIE Ul MCIIOJIb30BaHMA B 0Opa30BaTEJbLHOM IpPOLIECCE, HE CTaplle
IISATH JIET C MOMEHTA U3AaHHUS.

6.1. OcHoBHBIE MEeYAaTHBIC H3TAHUSA
1. bappecu, M. buonorus passurus : yaue6Hoe nocodue / M. bappecu, C. ['unGepr ; nep. ¢ aHri.
noJ pea. A-pa 6uon. Hayk A. B. Bacunbesa. - Mocksa : Jlaboparopus 3Hanuii, 2022. -803 c. -
ISBN 978-5-00101-984-8. - Tekcr : anexkTpoHHbIi. - URL:
https://znanium.ru/catalog/product/1981564
2. Kanunosa, I'. C. buonorus. Enusslii rocyjapcTBEHHBIN 3K3aMeH. [ 0TOBHMCS K HTOTOBOM
arrectauuu : yuebHoe nocobue / I'. C. Kanunosa, JI. I'. [IpunexaeBa. - MockBa : 3naTenbcTBo
«Uaremnext-Lentpy, 2021. - 195 c. - (Equnsiii rocynapcTBeHHbIH 3k3aMeH). - [SBN 978-5-
907339-72-9. - Tekcer : anektponHsbIit. - URL: https://znanium.com/catalog/product/1855755
3. Aradonona, . b. buonorus. [Mpaktukym DO VII qst CI10. ba3ossiii ypoens / U. b.
Aradonosa, B. UI. Cusornasos. - Mocksa : [Ipocsemnienue, 2024. - 99 c. - ISBN 978-5-09-
118065-7. - Tekcr : anekrponnsiit. - URL: https://znanium.ru/catalog/product/2170697
5. Aradonosa, 1. b. buosnorus. bazoBslit ypoBeHb : yueOHUK 11 00pa30BaTEIbHBIX
OpraHu3aluii, peaqusyommx 00pa3oBaTelIbHbIE IPOrPaMMbI CPETHETO
npodeccuonansHoro oopazosanus / U. b. Aradonosa, A. A. Kamenckuii, B. U.
CuBornazos. - Mocksa : [Ipocsemenue, 2024. - 271 c. - ISBN 978-5-09-115743-7. -
Texcr : anextponnsiif. - URL: https://znanium.ru/catalog/product/2162603
6. buonorus. 10 knacc. ba3oBsriit ypoBens : yueonuk / B. B. Ilaceunuk, A. A. KameHnckuid,
A. M. Py6uoB [u np]. ; mox pen. B. B. [Taceunuka. - 6-e uzn., crepeotutn. - Mockaa :
[Ipocsemenue, 2024. - 224 c. - (Jlunus xuzan). - ISBN 978-5-09-116776-4. - Teker :
anektpoHHbIi. - URL: https://znanium.ru/catalog/product/2174807
7. buonorus. 11-ii knacc. ba3zoBsiii ypoBeHs : yueOHuk / B. B. [1aceunuk, A. A.
Kamenckwii, A. M. Pybuos [u ap.] ; mox pexn. B. B. [laceunnka. — 6-e usn., crep. —
Mockaa : I[Ipocsemenue, 2024. — 272 c. : wi. — (Jluaus xu3an). — [SBN 978-5-09-
116473-2. - Tekcr : anektponsbiit. - URL: https://znanium.ru/catalog/product/2157271
8. 3axapos, B. b. buonorus. 10-11 xnacc. ba3osslit ypoBens : yueOHuk s 10—11
KJIaccoB 001Ie00pazoBaTenbHbIX opranuzanuii / B. b. 3axapos, H. 1. Pomanosa, E. T.
3axaposa ; mox pea. E. A. KpukcyHnosa. - 2-e u3f. - Mocksa : OOO "Pycckoe ciioBo-
yuebnuk", 2021. - 352 c. - (PI'OC. NUuHoBanmonHas mkona). - ISBN 978-5-533-02434-
1. - Tekcr : anexktponusiit. - URL: https://znanium.ru/catalog/product/2150370
9. Axmanymiuna, JI. I'. Buonorus ¢ ocHoBaMu 3kosoruu : yueoHoe nocodue / JI. I
Axmanymnuaa. — Mocksa : PUOP : UH®PA-M, 2020. — 128 ¢. — (BO: bakamnaspuar).
- ISBN 978-5-9557-0288-9. - Tekcr : anexTponnsiit. - URL:
https://znanium.ru/catalog/product/1062386
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