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1. HaummenoBanme qucuuiuinubl: bJ1.7 EcrectBo3Hanue

2. IlepedyeHb KOMIETEHIUIA ¢ yKa3aHHEM 3TANOB UX GOpMUPOBAHMSA B Mpolecce 0CBOCHHUS IMCIUIIHHBI

HaumeHoBaHue TPYA0BOIO HaumeHoBaHue
aencTBus KOMIIeTeHIINH

Io3Tanublie pe3yabTaThl
OCBOEHUS TMCHUILIMHBI (IPOXO0XKIEHUS MPAKTHKH)

Onenovyneie
cpeacTBa

OO0pa3oBaTe/ibHbIE Pe3yJabTAThl CPeIHEr0 001ero 00pa3oBaHus

JIn4HOCTHBIE 00pa3oBaTe/bHbIE PE3YJbTAThI

c(OPMHPOBAHHOCTb POCCUNCKOM Irpax/1aHCKONW UAEHTHYHOCTH,
NaTpPUOTU3MA, YBAKEHHS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH Ilepest PoauHOM, ropocTy 3a CBOM Kpaii, CBOIO
Poauny, npouuioe u HacTosIee MHOTOHALIMOHAIBHOIO HApoAa
Poccumn, yBaxkeHus rocy1apCTBEHHBIX CUMBOJIOB (rep0, duiar, ruMH)
(OPJI-1);

c(OpMUPOBAHHOCTh I'PAKJAHCKOM MO3ULIMU KaK aKTUBHOI'O U
OTBETCTBEHHOI'0 WIEHAa POCCUICKOr0 00I1€CTBA, OCO3HAIOLIETO CBOU
KOHCTUTYLIMOHHBIE ITpaBa U 00513aHHOCTH, YBAYKAIOILETO 3aKOH U
IPaBONOPSIOK, 00J1a/1aI0IIEr0 YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, 0CO3HaHHO npuHUMaromiero (OPJI-2);

TOTOBHOCTb K ciykeHHt0 OteuectBy, ero 3amure(OPJI-3);
c(OpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOIIECTBEHHON
MPAKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, a TAK)KE Pa3INYHBIX
(dopM 001IIECTBEHHOT'O CO3HAHUS, OCO3HAaHUE CBOETO MECTa B
noukyisTypHoM mupe (OPJI-4);

c(OPMHPOBAHHOCTb OCHOB CAMOPa3BUTHS U CAMOBOCIIUTaHUS B
COOTBETCTBUU C 00II€YEIOBEYECKIUMHU LIEHHOCTSIMH U UJieallaMu
IpaXXJJaHCKOT'O O0IIECTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEIHLHOCTH
(OPJI-5);

c(OpMHUPOBAHHOCTH TOJIEPAHTHOI'O CO3HAHUS U MTOBEICHUS

B MIOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTh M CITOCOOHOCTBH BECTH AUAJIOT
C IPYTUMH JIIOJIbMHU, TOCTUTaTh B HEM B3aUMOINIOHUMAHUS, HAXOIUTh
o0IIuMe ey U COTPpyAHUYaTh it ux goctmxenus (OPJI-6);
c(OpMHPOBAHHOCTh HABBIKOB COTPYIHUYECTBA CO CBEPCTHUKAMU,
JIeTbMHU MIIQJIILIETO BO3PAcTa, B3POCIBIMU B 00pa30BaTeIbHOM,

3HaTh: UCTOPUIO MHOIOHALMOHAJILHOTO Hapoaa Poccun,
rOCyJapCTBEHHBIE CUMBOJIBI (Tep0, (iar, rumH),
KOHCTUTYLIMOHHBIE IIPaBa U 00s13aHHOCTH, TPAJAULIUOHHBIE
HallMOHAJIbHBIE U OOIIEUEI0BEYECKUE IIEHHOCTH, LIEHHOCTH
3JI0pOBOT0 M 6e30MacHoro o0pasa xKHU3HH, OCOOEHHOCTH BIUSHUS
COLIMAJIbHO-9KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOTHOM
U COITMAIIBHOM CpeJIbl; [IEHHOCTH CEMENHOM KU3HU.

YMeThb: NposBIATH IPAKIAHCKYIO TO3UILINIO KaK aKTUBHOT'O U
OTBETCTBEHHOT'0 WJIEHAa POCCUICKOIro 00IeCTBa, IPUMEHSTh
KOHCTUTYLIMOHHBIE MIpaBa U 00S3aHHOCTH, BECTHU ce0s B
COOTBETCTBHUH C 3aKOHOM U NPaBOMNOPSIAKOM, BECTH JIHAJIOT C
JOPYTUMH JTIOAbMH, TOCTUTaTh B HEM B3aMMOIIOHUMAHHUS, HAXOJUTh
o01mye eIy U COTPYAHNYATh JJIS UX JTOCTHKEHHUS.

Baagers (HaBbIKaMU H/MJIM ONIBITOM JAeSITEJIbHOCTH):
HaBBbIKaMU BEACHMSI JUAJIOra ¢ APYTUMU JIFOAbMU, HaBBIKAMU
COTPYJIHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MIIJIIIETO BO3pacTa,
B3pOCIBIMU B 00pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENbCKOM, MPOEKTHON U APYTUX BUIAX JIEATEIbHOCTH,
HaBBIKAMU 3/I0POBOTO U O6e30macHOro obpasa xu3Hu, Branetsb
OTIBITOM JIESITENIbHOCTH M0 (PU3UUECKOMY
CaMOCOBEPILLIEHCTBOBAHMIO, CIIOPTUBHO-03/10POBUTENBHOMN
NeSITeIbHOCTH, HaBbIKaMH O€pe’KHOT0, OTBETCTBEHHOIO U
KOMIIETEHTHOI'O OTHOIICHUS K (PU3UUYECKOMY M NICUXOJIOTHYECKOMY
3/10pOBbIO, TPUOOpPETEHHE OMNBITA HKOJIOTO-HAMPABICHHON
JESTENBHOCTH.
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00IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATEeNIbCKON, POSKTHON U
apyrux Bugax nesreiaproctu(OPJI-7);

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS U MOBEJCHUS Ha
OCHOBE YCBOEHHS oO1euenoBedeckux neaHocreit (OPJI-8);
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM UHUCIIE
camM000pa30BaHMIO, HA MPOTSXKEHUU BCEH KU3HH; CO3HATEIHHOE
OTHOIICHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCIENTHOM MpodecCHOHAIBHON 1 00IIECTBEHHOM AeSITELHOCTH
(OPJI-9);

c(OPMHPOBAHHOCTH ICTETHYECKOTO OTHOIICHUS K MUPY, BKJIIOUast
ACTETHKY ObITA, HAYYHOT'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
o6mectBeHHbIX oTHOImeHu (OPJI-10);

NPUHSITHE U Peau3aluio IEHHOCTEH 3JJ0pOBOr0 U 6€3011aCHOTO
o0pa3a ®KHu3HHU, TOTPEOHOCTH B (HPU3HMUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHOM
NeSITeIbHOCTBIO, HEMPHUSATHE BPETHBIX MIPUBBIYEK: KYPEHUS,
yrnotpebieHust ankorosi, Hapkotukos (OPJI-11);
c(OpPMHPOBAHHOCTH OEPEKHOTO, OTBETCTBEHHOTO U KOMITETEHTHOTO
OTHOIIEHUS K (PU3NYECKOMY U IICUXO0JIOTMYECKOMY 3/10pPOBbIO, KaK
COOCTBEHHOMY, TaK M IPYTUX JIIOACH, YMEHHE OKa3bIBAaTh TIEPBYIO
nomorp (OPJI-12);

OCO3HaAHHBIN BBIOOP OymyIei mpodeccuu 1 BO3MOKHOCTEH
peanu3ay COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIIEHUE K
npodeCCHOHATHLHOM IeTENFHOCTH KaK BO3MOKHOCTH Y4aCTHS B
pELIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX,
oOreHaroHaIbHBIX poosiem (OPJI-13);

c(OPMHPOBAHHOCTh IKOJIOTMUYECKOTO MBIIICHHS, TOHUMaHHS
BJIMSTHUSL COLMAITbEHO-IKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE
HNPUPOIHON U COLMAIIBHON Cpebl; MPUOOPETEHHE OIbITa HKOJIOT0-
HarpasieHHou aestenapHocTH (OPJI-14);

c(OPMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHUS K CO3aHUIO
CEMBH HAa OCHOBE OCO3HAHHOTO MPUHSTHS LIEHHOCTEW CEMENHON
xu3au (OPJI-15).

MeTtanpeaMeTHble 00pa3oBaTe/ibHbIe Pe3yJbTaThl

YMCHHUEC CAMOCTOATCIILHO ONPECACIIATH HCJIN ACATCIBHOCTHU U

‘ 3HaTh: PECYPCHI M1 JOCTUKCHH A ITOCTABJICHHBIX ueneﬁ, CITIOCOOBI ‘ Y CTHBIN OIIpocC,




COCTaBJISITh TUIaHBI IEATEIBHOCTH; CAMOCTOSATEIHHO OCYIIECTBIISTS,
KOHTPOJIMPOBATHh U KOPPEKTUPOBATH JIEATEIBHOCTD; UCIIOIH30BATh
BCE BO3MOJKHBIE PECYPCHI JUIS JOCTUKEHUS MIOCTaBICHHBIX LIeel U
pean3aIyy MIaHOB JeSTeIbHOCTH; BRIOMPATh YCIICIIHBIE CTPATeTUH
B pa3nuuHbIx cutyarusax (OPM - 1);

YMEHHE MPOTYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE
COBMECTHOMH JIeATeIbHOCTH, YUYUTHIBATH O3UIMH JPYTUX
YYaCTHHUKOB JI€ATEIBbHOCTH, 3()(HEeKTUBHO pa3peniate KOH(PIUKTHI
(OPM - 2);

BJIaJICHUE HABbIKAMHU ITO3HABATEIHLHOM, Y4€OHO-UCCIIEI0BATEIbCKOM
U TIPOEKTHOM e TEIbHOCTH, HABBIKAMU pa3pelieHusl MPooIeM;
CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSTEIIbHOMY TIOMCKY METOJIOB
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB
no3Hauus (OPM - 3);

TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSTEIbHOM HH(OPMAIMOHHO-
MO3HABATEIILHON JIeATEIHbHOCTH, BKIIIOYAsi YMEHHE OPHEHTUPOBATHCS
B PA3IMYHBIX UCTOYHHUKAX WH(GOPMAIIUU, KPUTUYECKU OLICHUBAThH U
UHTEPIPETHPOBATH HH(POPMAIIHIO, ITOTYyIaEMYIO U3 PA3ITHUHBIX
uctouHuKoB (OPM - 4);

YMEHHE HCIOJIb30BATh CPEJICTBA MH(POPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TexHonoruii (nanee — UKT) B petenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX I OPTaHU3aIMOHHBIX 33]1a9 C
coOirofeHreM TpeOOBaHUM SPrOHOMHKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, PECYpPCOCOepEKESHHSI, TPABOBBIX H ATHICCKUX HOPM, HOPM
uHpopmarmonHoii 6ezonacuoctd (OPM - 5);

YMEHHE OTPE/ICNIATh Ha3HaYCHUE U QYHKIIUU PA3ITMIHBIX
COIHaIbHBIX HHCTUTYTOB (OPM - 6);

YMEHHE CaMOCTOSTEIbHO OIICHUBATh U IPHHUMATH PEIICHUS,
OTIPEICIISIONINE CTPATETUIO MTOBEACHHUSI, C YIETOM TPAKIAHCKHUX U
HpABCTBEHHBIX IIeHHOCTEH (OPM - 7);

BJIQ/ICHUE SI3BIKOBBIMH CPEICTBAMU — YMEHUE SICHO, JIOTUYHO U
TOYHO HM3JIaraTh CBOIO TOYKY 3PEHUS, HCIIOJIB30BATh aJICKBATHBIC
si3bIKOBBIC cpezicTBa (OPM - 8);

BJIaJICHUC HaBBIKAMH ITO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS
COBEpIIIAeMbIX JIEHCTBUIN M MBICIIUTEIHHBIX MPOIIECCOB, HX

pelieHns KOHMINKTHI cpeicTBa NHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA SPrOHOMHUKH, TEXHUKH
0€30MMacHOCTH, TUTUEHBI, pecypcocOepekeHUs, TPABOBLIX U
3TUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON OE€30IMacCHOCTH
coOnroeHreM TpeOoBaHUIl SPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTHUEHBI, PECypCcOCOepeKeHHUSI, TPABOBBIX U ATHYECKUX HOPM,
HOpM MH(OPMALIMOHHON 6€30MaCHOCTH ONPEENIATh HAa3HAYCHHE U
(YHKIIUY pa3TUIHBIX COIMATLHBIX HHCTHTYTOB SI3BIKOBBIMU
CpeacTBaMu

YMeTb: onpeaenaTh 1eiu AeITEIbHOCTH U COCTaBIISATh TIJIaHbI
JEeSTeNIbHOCTH; CAMOCTOSATEIHHO OCYIIECTBISATH, KOHTPOJIUPOBATH
Y KOPPEKTUPOBATH JACSITEIBHOCTD MPOAYKTUBHO OOIIATHCS U
B3aMMO/ICHICTBOBATH B MPOLIECCE COBMECTHOM JIEATEIBHOCTH,

3¢ (HeKTHBHO pa3peniaTh KOH(YIUKTE OPHEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX UH(DOpPMALIMH, KPUTHUECKU OIICHUBATh U
HMHTEPIPETUPOBATH UHPOPMAIIHIO ONIPEACIISITh HA3HAYCHUE 1
(GYHKIIUHU pa3TUYHBIX COIMATBHBIX HHCTUTYTOB CAMOCTOSITEIBHO
OIICHUBATh U MIPUHUMATh PEIICHUS, ONIPEACIISIONINE CTPATETHIO
MOBE/ICHUS, C YIETOM TPaKIaHCKUX ¥ HPABCTBEHHBIX IIEHHOCTEH
YMEHHE SICHO, JIOTUYHO Y TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS,
Baaners (HaBbIKAMY U/WJIH ONIBITOM JAeSITEJIbHOCTH):
MI03HABATEIbHOM, Y4eOHO-HCCIIe10BATENIbCKON U POEKTHOM
JesITeIbHOCTH, HAaBBIKAMU pa3pelieHust npooiem;
CaMOCTOSATEIILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX
3a/1a4, MPUMEHEHHUIO PAa3TUYHBIX METO/IOB TO3HAHMSIM BIIaJICHHE
SI3LIKOBBIMU CPEJICTBAMH BJIaJICHHE HaBbIKAMU MTO3HABATEILHON
pednexcun

pelieHune
MPAKTUICCKHIX
3ajad,
pedepar




pE3yJIbTaTOB U OCHOBAHMM, TPAHUIL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [103HABATEIbHBIX 33/a4 U CPEACTB UX aocTrkeHus (OPM -

9).

Hpe)lMeTHbIe 06pa30BaTeJ’leLIe PeE3yJdbTaThbl

1) chopMUpPOBAHHOCTD MPEACTABICHHUMN O I[EJIOCTHOM COBPEMEHHOM
€CTECTBEHHO-HAyYHOH KapTHHE MUPA, O IPUPOJIE KaK eTUHON
LEJIOCTHON CUCTEME, O B3aUMOCBSI3U YEJIOBEKA, MPUPOABI U
00111ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi;
2) BIIaJICHUE 3HAHUSMHU O Han0OJIee BAXKHBIX OTKPBITUSIX U
JIOCTIDKCHHSAX B 00JIACTH €CTESCTBO3HAHMS, IIOBIUSBIINX Ha
HBOJTIOIMIO MPEJCTABICHUHN O MPUPOJIE, HA PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

3) chopMHUPOBAHHOCTH YMEHHSI IPUMEHATH €CTECTBEHHO-HAYYHBIC
3HAHUS JIsI OOBSICHEHUS OKPYKAIOIIUX SBJICHHM, COXPaHEHUS
3I0pOBBs, 00ecreueHrs 0€30MaCHOCTH KU3HEIEATEIbHOCTH,
OEpEKHOTO OTHOIICHHUS K TIPUPOJIE, PAllMOHATBHOTO
MIPUPOJIOTIONB30BAHMS, a TAK)KE BBIMIOJIHEHUS POJIU TPAMOTHOTO
noTpeouTens;

4) chopMHPOBAHHOCTH MPEACTABICHUN O HAYYHOM METO/IC
MO3HAHUSI IPUPOJIBI M CPEJCTBAX U3YUEHHS] MEraMHUpa, MaKpoMHUpa 1
MHUKpPOMHUPA; BIaJeHUE MPUEMAMH €CTECTBEHHO-HAYYHBIX
HaOII0/IEHUH, OMBITOB UCCIEAOBAHUN U OLIEHKH TOCTOBEPHOCTH
MOJIYYSHHBIX PE3YJIbTATOB;

5) BnajieHre MOHSATUIHHBIM alapaToM eCTECTBEHHBIX HAYK,
MO3BOJISIFOIIUM MMO3HABATh MUP, YIaCTBOBATh B JUCKYCCHUSX TIO
€CTECTBEHHO-HAYyYHbIM BOIIPOCAM, UCIIOIb30BATh Pa3INYHbIC
HMCTOYHHUKHU WH(OOPMAIUH IS IOATOTOBKH COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCUTHCS K coobmenusMm CMU, conepkammm
Hay4YHYI0 HH()OpMaIHIO;

6) chopMHUPOBaHHOCTH YMEHHI TOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOT'O 3HAHUS JUTsl KAXKI0TO YeIOBEKa, HE3aBUCHUMO
OT ero npo(hecCHOHANBEHON NeATENbHOCTH, pa3iniaTh (haKThI U
OIICHKH, CPAaBHUBATh OLICHOYHBIC BBIBOJIbI, BUJIETh UX CBS3b C
KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPHEB C ONPENEIEHHON CUCTEMON

3HaTh:

- €CTECTBCHHOHAYYHBIM METOJ IO3HAHUSA, €r0 BO3MOXXHOCTH U
IpaHULbl IPUMEHUMOCTH. BnusHue OTKpbITHH B (u3MKe Ha
porpecc B TEXHUKE M TEXHOJIOTUH MPOU3BOACTBA. TpeboBaHus K
HaIKMCaHUI0 U O(OPMIICHHUIO JIOKIAJ0B, pedepaToB U pa3InYHbIX
TBOPYECKHUX PabOT.

- IOHUMAaHKE LIEHHOCTH HAYYHOTr'O MO3HAHUS MUpaA HE BOOOILE /IS
YeJI0BEYeCTBA B IEJIOM, a JUIsI KaXJ0TO OOY4Yaromerocs JIMYHO,
LIEHHOCTH OBJIQJCHHUS METOJOM HAydyHOIO IIO3HAHUA U
JOCTUKEHUS yCIieXa B JIF0OOM BUJIE MPAKTUYECKON JEATEIILHOCTH.
- BUJbl MEXaHUYECKOI'O IBUKEHUS: PABHOMEPHOE NPSAMOJINHENHOE
JBUKECHHAE, DPABHOYCKOPEHHOE  IPAMOJIMHEHHOE  JIBUJKCHHE.
[lonsaTusa: cucrema oOTcYeTa TPAEGKTOPHUsl OBW)KECHHS, IIyTh,
IepeMenIeHne, CKOPOCTh, CPEIHSAS CKOPOCTh NP HEPABHOMEPHOM
JBWDKEHUHM, MTHOBEHHAsi CKOpOCTb, YyckopeHue. CBoOosHOE
1aJICHUE TEl.

- MOHATHS: Macca M cwia. BzauMopelicTBue Tell. 3aKOHBI
nuHamMuKU. Cuiibl B Ipupojie. 3aKOH BCEMUPHOTO TSTOTEHHUS.

- 3aKOHBl COXpaHEHMs B MexaHuke. MMmynbc Tena. 3akoH
COXpaHEHHs HMITylbca. PeakTnBHOE IBH)KEeHHE. MexaHudeckas
pabora. MomHocTs. Mexanudeckass sHeprus. Kunernueckas
sHeprusi. Kunernueckas osHeprus u pabora. IloreHumanbHas
9HEPrus B TIPAaBUTALlMOHHOM II0J€. 3aKOH COXPAHEHUsS IIOJHON
MEXaHNYECKON IHEPTHUN.

- OCHOBBI MOJIEKYJSPHOM (HU3UKUM U TEPMOJMHAMHMKH. Macchl U
pasmepbl MoJieKys. TeruioBoe MABMKEHME YaCTHI[ BEIIECTBA.
Mopgens upeanbHOro rasa. Temieparypy Kak Mepy CpeIHEH
KMHETUYECKOM  DHEpPrud  4YacTHll. YPAaBHEHHE  COCTOSIHUSA
nJeanbHoOro raza. Mogens KUAKOCTH. [I0BEpXHOCTHOE HATSKEHUE
u cmaunBanue. Kpucramiueckrue u amopgHbIe BEleCcTBa.

- BHYTPEHHIOIO 3HEpruto Tesl. PaboTy u TemnooTaayy Kak crocoObl
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LICHHOCTEH.

U3MEHEHUS BHYTpPEHHEH SHEPIUu. [TepBbiii 3aKOH
TEpMOJAUHAMUKHU. TernaoBble MATUHBI U UX TPUMEHEHUE.

- CHocoObl  B3aMMOJICHCTBHS  3apsDKEHHBIX Tell. [loHsAThe
AJEKTpUYEeCKOTro 3apsna. 3akoH Kynona. Dnekrpocrarnueckoe
MOJie, €r0 OCHOBHBIC XapPaKTEPUCTUKU U CBSI3b MEXKIY HHUMHU.
[TocTostHubIN anekTpuueckuii Tok. Cuila TOKa, HamNpsHKEHHE,
AJIEKTPUYECKOE CONMpOTUBJeHHE. 3akoH Owma s ydacTka
3JIEKTPUYECKON LIETIH.

- MarHUTHOE TIOJIE U €r0 OCHOBHBIE XapaKTepuCTUKH. [lelicTBue
MarHuTHOTO TIOJii Ha TMPOBOJHMK C TOKOM. 3aKkoH Awmmepa.
DneKTpoABUraTelb. SIBjJeHre 3JIeKTPOMarHuTHON UHAYKIIMH.

- BHUOBI MeXaHMYECKHUX KoyieOaumii W BoaH. CB0OOOIHEBIE
koseOanus. [lonsarus: nmepuoj, 4acToTa U aMILUIUTYy1a KOJIeOaHUM.
Iapmonmueckue KoneOaHusl.

- BUJIBI 3JIEKTPOMArHUTHBIX KosebaHui n BOJIH.
DneKTpoMarHuTHbI€ BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
- pa3BUTHE MPEICTABICHUN O MPUPOJIC CBETA. 3aAKOHBI OTPAKCHUS
U npenomieHus cBeta. JIuH3bpl. @DopMmyna TOHKOW JIMH3BI.
UenoBedeckHii r11a3 Kak onTuyeckas cuctema. JleekTol 3peHus.

- wmoxenb  pacmmmpsitomeiics — Bcenennoit.  CoBpemeHHas
¢du3nueckas KapTUHA MHpa.

- XUMHUYECKYI0 KapTMHy MHpa KaK COCTaBHYK  4YacTh
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpa. Pollb XMUMHM B KM3HU
COBPEMEHHOTO oOmiecTna. IIpumenenue JOCTHKEHUMN
COBpPEMEHHOM XHWMHUU B TYMaHUTapHOU cdepe esATeNbHOCTH
o0IecTBa.

- BoJa B IpHUpoAe, OBITy, TEXHUKE W Ha MPOU3BOJCTBE.
®u3NYeCKe U XMMHUYECKHE CBOMCTBA BONbI. ONpECHEHUE BOJIBI.
ArperatHble COCTOSIHMSI BOJIBI M €€ TMepexoJbl U3 OAHOrO
arperaTHoro COCTOSIHUS B APYTOE.

- opraHuyeckue coenuHeHus. OCHOBHbBIE MOJOXKEHUS TEOPUU
CTPOEHUS OpPraHNYECKHUX COETMHEHMI. MHuoroo6pa3ue
OpraHn4ecKux coenuHeHui. [IoHsTue nzoMepuu. YTrieBoIOpPOIbI.
[IpupogHble HMCTOYHWKH YIJIEBOJAOPOAOB. YTJIEBOAOPOABI Kak
OCHOBa MEXAYHApOJHOIO COTPYJIHMYECTBA M BaKHEUIIUU




HUCTOYHHK (hopMupoBanus Oromkera PD.

- JKHpBl KaK CJOXHbIE 3(UpBl. YTJIEBOABI: TIIIOKO3a, Kpaxma,
LEJUTI0JI03A.

- a30TcoJepIKalIie OpraHnyeckue coenuHeHus: Oenku. CTpoeHue
1 OMOJIOTHYECKYIO () YHKIIMIO OCIIKOB.

- XUMUYECKHE SJIEMEHTHI B OpraHu3Me yenoeka. Opranndeckue u
Heopranuuyeckue BeuiecTBa. OCHOBHBIE KU3HEHHO HEOOXOAUMBIE
COEAMHEHUS: OCNIKU, YIIIeBOABI, )KUPBI, BUTAMHUHBI. YTJIEBOABI —
TJIaBHBI HMCTOYHUK OHHEPruM opraHuzMa. Ponb KUpoB B
opranusMe. XO0JIECTEPHH U €Tr0 POJIb B 3I0POBBE YEIOBEKA.

- MUHEpaJbHBIE BEIIECTBA B MPOJYKTaX MHUTAHUSA, TMHILIEBbIC
no6asku. COamaHCHPOBAaHHOE IMUTAHKE.

-  XMMHMYECKMH COCTaB BO3ayxa. MexaHu3M 00pa30BaHUA
030HOBOTO CJIOSI.

- UCTOYHHUKHU 3arpsizHeHus: arMocdepbl. Mexanu3m oOpa3oBaHHs
KHCJIOTHBIX JIOKIEH. - OHOJOTHI0 KaK COBOKYIMHOCTh HAyK O
KUBOW mpupoje. MeToApl HaydyHOrO MO3HAHHS B OHOJOTHHU.
XKupasg mnpupona Kak OOBEKT H3ydeHUs Ouosoruu. Meromabl
UCCIIEIOBAaHUsT  KUBOW  NpPUPOAbI B OWOJOTMH.  YPOBHHU
OpTaHU3aINH KU3HH.

- KJIeTKa — CTPYKTYypHO-(QYHKIMOHalbHas (dJI€eMEHTapHast)
€MHUILIA KU3HU.
- cTpoeHHe KIeTKU. [IpokapuoTsl M 3yKapuOThbl — HHU3LIME U

BBICIITUE  KJIETOYHbIE OpraHu3Mbl. (OCHOBHBIE CTPYKTYpPHBIC
KOMIIOHEHTBI KJETKM JyKapuoT. DyHKIMSA sApa: XpaHEHHeE,
BOCIIPOM3BE/IEHUE U Iepeadya HacJeACTBEHHON uH(popMaluuy,
perysaums XMMHYECKOM AaKTUBHOCTH KieTkH. CTpykTypa u
(YHKIIUH XPOMOCOM.

- BUpYycHl U Oaktepuodaru. Heknerounoe crpoenue, >ku3HEHHBIN
LUKJ U €r0 3aBUCUMOCTh OT KJIETOYHBIX (hOpM Kku3HU. Bupycsr —

BO30yAUTENN MH(PEKIIMOHHBIX 3a00JIeBaHUH. Bupyc
nmmyHonepunuta uyenoBeka (BUY). Ilpodumaxktuka BUHY-
UHQEKIUH.

- oOMEeH BeIeCTBOM U DBHEpPrUed C OKpYyXKarolled cpelod Kak
HE00XO0AMMOE YCIOBHE CYIIECTBOBAHHUS )KUBBIX CUCTEM.




- JIeJICHWE KIIETKM — OCHOBA POCTA, PA3BUTHUS U Pa3MHOXKCHUS
OpraHHU3MOB.

- 0o0mMe MpencTaBICHUS] O HACIEACTBEHHOCTH M W3MEHYHBOCTH.
I'eHeTrueckass TEPMHHOJIOTHS W CHMBOJIMKA. 3aKOHOMEPHOCTH
HacnenoBaHus. HacnemoBanue mpu3HakoB y 4desnoBeka. [lomoBeie

XPOMOCOMBI. CuenenHoe C HOJIOM HacJeI0BaHHE.
HacnenctBennele  Oone3sHM — 4yenoBeKa, WX  HPUYMHBL U
npoUIaKTHKA.

- FCHCTUYCCKUC 3aKOHOMCPHOCTHU U3MCHYNBOCTH. BI/IOTGXHOHOFI/IH,
€C NOCTHXKCHUSA, IICPCICKTUBLI PA3BUTH.

®opma NpoMe:KYTOUHOI aTTecTanmu: 1updHepeHIMpOBaHHbIN 3a4eT BO 4 ceMecTpe




3. Meroauyeckue MaTepuaJibl, oNpeaeJsoime Npoueaypbl OHeHUBaAHUs 3HAHWH, YMEHUH,
HABBIKOB M (WIH) ONbITA AeATEJIbHOCTH, XaPAKTePU3YOIMX 3Tanbl (opMHUPOBAHUS
KOMIIeTEeHLM i

OneHka KauecTBa OCBOEHUS MPOrPaMMBbI Kypca OCYIIECTBIISETCS TOCPEACTBOM TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOUHON aTTeCTallui 00y4YarOLUXCsl.

Tekymmii KOHTpPOJb YCIIEBAEMOCTH OOECIEUYMBAECT OLIEHUBAaHME XOAAa OCBOCHMS
mucuuiuivebl. IIpomekyrounas arrecranus oOecrneyuBaeT OLEHUBAaHME IPOMEKYTOUHBIX U
OKOHYATENbHBIX PE3yJbTaTOB 00YUEeHHUs 110 AUCLUIINHE.

@DopMbI, CUCTEMbI OLCHMBAHHUSA, MOPSIOK MPOBEACHMS NPOMEXYTOYHOH arTecTranuu, a
TaKK€ €€ [EePUOJUYHOCTh YCTAHABIMBAIOTCA JIOKAJIbHBIMU HOPMATHUBHBIMH  aKTaMu
OpraHH3aIiHu.

OIIeHO'lHLIe CpeacTBa TEKYIIECIro KOHTPOJIsA

Pemienue npakruyeckux 3aaad. Ilpm  onpeneneHunm  ypoBHS — TOCTHIKCHUH
00yyaroImuxcst MpH pelieHH MPAKTUYECKUX 33124 He00X0JMMO o0paiiate 0co00e BHUMaHHE Ha
Cleyrolee:

— CIIOCOOHOCTH ONpeAessATh W NPUHUMATh LeJu Y4eOHOW 3aJaud, CaMOCTOSITEIbHO HU
TBOPUYECKHU IUIAHUPOBATh €€ PELICHUE KaK B TUIIMYHOM, TaK U B HECTAHJAPTHOM CUTYyalllH;

— CHCTeMaTH3WpPOBAaHHBIC, TJTyOOKHE W TOJIHBIE 3HAHHWS IO BCEM paszaenaM ydeOHOM
IIPOrpamMMBl;

— TOYHOE HCIIOIb30BAHME HAyYHOM TEPMHUHOJIOTMHM, CTUIMCTHYECKHM TI'PAMOTHOE,
JIOTUYECKH NPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI U 33J1aHNUS;

— BIIQJICHUE WHCTPYMEHTapueM Y4eOHOH IUCHMIUIMHBI, yMeHHe ero 3(QexTuBHO
UCIOJIb30BaTh B IOCTAHOBKE U PELICHUU YUeOHBIX 3a/]1a4;

— TpaMOTHOE  HCIOJIb30BAHME  OCHOBHOM W JIOIOJHUTEIBHOM  JUTEpPATypBHl,
PEKOMEH/I0BaHHOHN y4eOHOI MpOorpaMMoi JUCHUIUINHBL;

— YMEHHE HCHOJb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTUU MJISi PELICHUS
yueOHBIX 3aj1a4, UCIOJIb30BaTh HAYUYHbIE TIOCTHIKEHUS APYTUX TUCHUIUINH;

— TBOpYECKasl CaMOCTOATEIbHAs paboTa, AKTUBHOE y4acTHE B TPYIIIOBBIX OOCYXIACHUSIX,
BBICOKUI YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/IaHHUMN.

Onucanue noka3sarejeil U KPpUTePUEB OIEHUBAHMS, IIKAJ OIleHUBAHUS
(maxcumym — 3 banna)

Kpurepun Iokazarenu MIxkana
OLICHUBAHMS
[TpaBusIbHOCTD [lonnmanue Lenu NpakTUYECKOW 3ajaud, mpencrasieHue | 0,5 6amna
peleHus MOJTAHOTIO [JIAHA €€ PEILCHMSI

Hcnonp30BaHne HaydyHOM TEPMHMHOJIOIMM, cTuinucrhyecku | 0,5 6amna
IPaMOTHOTI'O, JIOTHUECKH MPaBWJIBHOTO H3JIOKEHUS OTBETOB
Ha BONPOCHI U 33/1aHUS

Bnagenne uHCTpymMeHTapueM  ydyeOHOW — JUCHMIUIMHBEL, | 1 O6amn
yMeHHe ero >(QQEeKTHUBHO HCIOJIb30BaTh B IOCTAHOBKE WU
pELICHUN NTPAKTHYECKON 3a1auu

O6ocHoBanHocTh | [loHMMaHue  3aKOHOMEpPHOCTEN  M3y4daeMbIX  sBJIEHUH, | 1 Gamn
pereHns JOKa3aTEIIBHOCTH PaCCyKIACHUN




YCeTHBIH ONMPOC — CPEICTBO KOHTPOJIS, OpPraHW30BaHHOE Kak CcIeluaibHas Oecena

npenoaaBarcyiia ¢ O6y‘-IaIOIJ_[I/IMC$I Ha TCMbI, CBA3aHHBIC C I/ISY‘{aeMOﬁ I[I/ICI_[I/IHHI/IHOI)'I, u

paccuMTaHHOE Ha BBISICHEHHE O0beMa 3HAHMHM OOYydaloIIerocs MO OINpeNelIeHHOMY pasfeny,

TeMe, mpoOiemMe W T.. s MOBBIMIEHUS OOBEKTUBHOCTH OIICHKH COOECEIOBAHUE MOKET

IIPOBOJUTHCS TPYIIION MPETo1aBaTeNeii/3KCIepToB.

Onucanne nmokasareei u KPUTEPHEB OLICHUBAHUA, IIKAJ OHCHUBAHUA

(murumym — 4 bania)

Kpurepun IHoka3zaTenu lkana
OlLlCHUBAHUS
Crenenn OOyuaromuecs  IPOAEMOHCTPUPOBAIMA, UYTO  yCBOsieMblil | 1 Gamn
PacKpBITUS Matepuan MOHAT (TMPUBOAMIMCH  JIOBOJBI, OOBSCHCHHS,
MaTepHana JTIOKa3bIBAIOIINE ITO)
OOyvaromuecss TOCTUTIIM CMBICT HW3yd4aeMoro marepuana | 1 0amr
(MoryT BBICKa3aTh BepOaJbHO, YETKO W SICHO, WIIHU
KOHCTPYHMPOBATh HOBBII CMBICI, HOBYIO TTO3HUIIUIO)
OOyuvaromuecs MOTYT COIJIacOBaTh CBOIO MO3MLKI0 wiu | 1 Gamn
JCHCTBYSI OTHOCHTEIHHO 00CYKIaeMON TPOOIEMBI
YMmenus OOyuvaromuecss aaeKBaTHO MPHUMEHSIOT 3HAHUS CcUTyaruu c | 1 Gamn
MPUMEHSITh paIoHaIbHO UCIIOIB3YEMBIMU MOIX0JaMU
3HAHUA

Pedepar — mpoayKT CcamMOCTOSITENLHOW pabOThI OOYYAOIIETOCs, MPEICTABIISIFOIIHIA

co00il KpaTkoe M3JI0KEHHE B MUCbMEHHOM BHJE IOJYUYEHHBIX PE3YJIbTaTOB TEOPETUYECKOTO

aHajM3a OMNpe/IesIeHHON HaydHOH (yueOHO-HCCIIeIOBATEIbCKON) TEMBI, T€ aBTOP PACKpPBHIBACT

CYTb UCCIIEyeMON IPOOJIEMBI, IPUBOIUT PA3INUHbIE TOUKU 3PEHHUSL.

Onucanue nokasarejeii u KPUTEPUEB OLICHUBAHUHA, IIKAJ OCHUBAHUA

(maxcumym — 4,5 6anna)

Kpurepun IHoka3zaTenu MIxana
OlleHUBAHMS
Odopmnenne | [lewarnyro ¢popmy. JIOKyMEHT TOJKEH OBITH CO3/1aH B 0,25 6ayna
pedepara nporpamme Microsoft Word. Ions crpanutisr: nesoe — 30 MM,
npyrue — 1o 20 M.
BripaBHuBaHMe TekcTa — o mupuHe. KpacHas ctpoka 0,25 6amnna
oopmIsieTcss Ha OIHOM YpOBHE Ha BCEX CTpaHuIax pedepara.
OtcTyn KpacHOM CTpOKH paseH 1,25 cm.
[pudTt ocHoBHOro Tekcra — Times New Roman. Pasmep — 14 . | 0,25 Ganna
[{Bet — yepHbIi. IHTEpBaN MEX 1y CTPOKAMH — IOy TOPHBI.
Hymepanuto crpanun. OTcyer BeneTcsi ¢ TUTYJIBHOTO JIMCTA, HO 0,25 6amna
caM JINCT He HyMepyroT. Mcnonb3yroTcst apabekue mudpsl.
Odopmnenne nurat. OHU 3aKITIOYAIOTCA B CKOOKU. ABTOpCKast 0,25 G6amna

MIyHKTYalUsl ¥ TPaMMaTHKa COXPAHAETCS.
Hywmepanuto rnas, naparpados. ['1aBel HyMepyOTCsl pUMCKUMHU
uudpamu (I'nasa I, I'nasa II), maparpadsr — apadckumu (1.1,
1.2).




Conepxanne | MHpopmManmoHHas 10CTaTOYHOCTh 0,5 Gayma

pedepara CooTBeTcTBHE MaTepuaia TeME U IIIaHy 0,25 6amna
Ctuiib U sA3BIK U3JI03KEHUS (11€51ec000pa3HOe UCTIOIH30BAHUE) 0,5 6amra
TepMUHOIOTYH, TOSICHEHHE HOBBIX MOHATUNA, TAKOHUYHOCTh 0,5 6amna
Hanuuue BeipaykeHHON COOCTBEHHOM MO3HIIHH 0,5 6amna
Brnanenune matepuanom 0,5 6ayma
AJIEKBATHOCTD U KOJIMYECTBO UCIIOIb30BAHHEBIX UCTOYHUKOB 0,5 6ama

OueHo4YHbIE CPeCTBA MPOMEKYTOUHON aTTecTAlul

JuddepenurpoBanHblii 3a4eT - BUJA 3a4yeTa, B pe3yibTaTe KOTOPOro OO0ydaroluiics
[OJIy4aeT OLEHKY B 4YeThIpeXOanbHOH HIKasle («OTIIMYHO», «XOPOILO», «YJOBICTBOPUTEIBHO,
«HEYJIOBJIETBOPUTEIBHOY).

[Tpu onpeneneHun ypoBHS AOCTHKEHMH 00ydaroIMXCs Ha 3adeTe/3K3aMeHe HeoO0XOIUMOo
oOpaiaTth 0co00e BHUMaHHE Ha CIIEAYOLIee:

— JIaH MOJIHBIM, pa3BEPHYTHIN OTBET HA IIOCTABIICHHBIN BOIIPOC;

— TIIOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HaHUH 00 0OBEeKTe, MpOsBIAIOMIAACI B
CBOOOJHOM ONEPUPOBAHUU MOHITUSIMH, YMEHUH BBIJCINUTH CYLIECTBEHHBIE U HECYLIECTBEHHbBIE
€ro IPU3HAKY, IPUYUHHO-CIIEACTBEHHBIE CBS3N;

— 3HaHue 00 0OBeKTe AEMOHCTpHUpYeTCsl Ha ()OHE MOHMMAHHUS €ro B CUCTEME IaHHOM
JUCLUIUINHBL U MEXIUCLHUIUIMHAPHBIX CBS3EH;

— OTBET (OpPMYJIUpYETCs B TEpMUHAX IUCLUIUIMHBI, U3JIOKEH JINTEPATYPHBIM S3bIKOM,
JIOTMYEH, JOKa3aTeNIeH, IEMOHCTPUPYET aBTOPCKYIO MO3ULMIO 00yUYaIOLIerocs;

— TEOPETUYECKHUE MOCTYJIAThl MOATBEPKAAIOTCS IPUMEPAMU U3 IIPAKTUKH.

Onucanne nokasarejieii 1 KpUTepPHeB OLEHMBAHMS, KA OLlEHMBAHUSA
(maxcumym — 5 6annos)

Kpurepun IHokazaTenu IMIxana
OLICHUBAHMS
Crenenn 3HaHUe MPOrPaMMHOTO MaTepuaia U CTPYKTYPhl TUCHUILIAHEL, | 1 Oamt
PacKpbITUS a TakKe OCHOBHOIO COJIEpXaHWS W €ro DJJIEMEHTOB B
y4eOHOro COOTBETCTBUM C MPOCIYIIAHHBIM JIEKIMOHHBIM KypCOM U C
Marepuala y4eOHOI1 uTeparypoi
Jlornuecku KOPPEKTHOE, HenpoTuBopeunsoe, | 0,5 6amna

MOCJIeIOBATEIbHOE ¥ apryMEHTUPOBAHHOE TIOCTPOCHUE OTBETA
O BOIIPOCaM

IToHnMaHue B3auMOCBsI3el Mexy mpobiaemMHbIMH Bompocamu | 0,5 Gamna
JUCIUITNHBI

OtuerimBoe W cBOOOJHOE BIaaeHWE KoHIenTtyambHO- | 0,5 Oamna
MOHSTUAHBIM arrmapaToM, HAay4YHBIM A3BIKOM H TepMI/IHOHOFI/IeI\/II
COOTBETCTBYIOIIEH HayqYHOU 00JIaCTH

[Tonnmanue coJiep>KaHus po0IeMbI u ee | 0,5 Gamna
MEXIUCIUIUTMHAPHBIX CBS3el B paMKax IMpeaMeTHOW 001acTu
YMeHue [Tonnmanue cyiecTBa 00Cyk/1aeMbIX KOHKPETHBIX IpobiieM, a | 0,5 Ganna
IPUMEHSATh TaKXe aKTyaJbHOCTH U MPAKTHYECKOW 3HAUMMOCTH HU3ydaeMOn

TEOp eTUYCCKUHU JAUCITUITIIMHBI




Marepuai npu Brnanenue meromonorueil MUCHUIUIMHBI, YMEHHWE TPUMEHATH | 1 Oamn

peuICHUA TCOPCTUUCCKUC 3HAHUA TIpU PCUICHWUU 3ajay, 000CHOBBIBATh
IMPAKTUYCCKUX CBOH HCﬁCTBHH
3aga4

[IpencraBnenre 00OCHOBAaHHBIX BBIBOJOB mpu pemieann | 0,5 Gamna
MPAKTUYECKHX 3a/1a4

4. TunoBble KOHTPOJIbHbIE 32JaHUS U HHbIE MATEPHAJIbI, HE00X0IUMbIe 1JIsl OLeHKHU
3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH, XaPAKTEePU3YIOIIUX ITATbI
(popMupoBanus KoMmneTeHIMA B npoiecce X (pOpMUPOBAHUS

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH
OueHovHOe CPeJACTBO — PellieHHe MPAKTHYECKHUX 33124
duszuka

Pa3znen: MexaHnuka.

Tema: Mexanuka

Bapuanr 1

3anmanue 1.0npenennure Ha4aIbHYIO CKOPOCThH TeJla, KOTOPOE JIBUTASICH C YCKOpeHHeM 2 M/c2,3a
5 ¢ mpoxomut myTh paBHbIK 125 M. ( OTBeT:20 M/C)

3ananue 2.Temo ymaso ¢ BeicoTsl 45 M. KakoBo Bpemst magenus tena? (Otser: 3¢)

Bapuanr 2

3amanue 1 .Uemy paBHO YCKOpeHHE IIylH, KOTOpas ,IpoOMB CTEHy TOJIIMHON 35 cMm
,yMeHbI1mia cBoto ckopocts ¢ 800 1o 400 m/c. (OtBet: 7*105m/c

3amanue 2.Haiigute CKOpOCTh ,¢c KOTOPOHMl Telno ymajeT Ha MOBEPXHOCTh 3E€MJIH ,eCIH OHO
cB0OOHO TagaeT ¢ BBICOTHI 5 M.(OTBeT: 2 10 M/C)

Bapuanr 3

3ananuel. ApromoOuib pu pasrose 3a 10 ¢ mpuobperaet ckopocts 54 kM/4u .KakoBo mpu 3ToM
yckopeHue apromoouns?(orser: 1,5 m/c2)

3aganue 2.Yemy paBHa MakcHUMallbHasl BBICOTA, Ha KOTOPYIO MOAHMMAETCS TesO, OpolleHHOe
BEPTHKAIBHO BBEpX cO ckopocThio 40 M/c?(oTBeT: 80 M)

Bapmuanr 4

3ananue 1.0mpenenurte BpeMs, 3a KOTOpOe TpaMBall pa3BUBAET CKOPOCTb 36 KM/, Tporasch ¢
MmecTa ¢ yckopenueM 0,2 m/c2.(OtBer: 50 c)

3amanne 2.PaccumTaiiTe BpeMs, 3a KOTOpO€ KaMeHb, HA4aBIIMK CBOOOJHOE MaJCHHUE, MPOMIET
nyTh 20 M.(oTBeT: 2¢)

Bapuanr §

3ananue 1.ABTromMoOMIbs TipU pasrone 3a 10 ¢ npuobpetaer ckopocth 54 km/4. KakoBo mpu 3Tom
yckopenue apromoouns? (Otset: 1,5 m/c2)

3ananue 2. Teno ynazno c BeicoTsl 45 M KakoBo Bpems nagenus tena? (Oter: 3¢)

Bapuanr 6

3ananuel.UeMy paBHO yCKOpeHHUE MyJH, KOTopas ,[IpOOUB CTEHY TOJIIMHON 35 CM ,yMeHbIINIIA
cBoto ckopocTh ¢ 800 mo 400 m/c.(OtBet: 7*105Mm/c2)

3ananue 2.YeMy paBHa MaKcHMallbHasi BbICOTA ,Ha KOTOPYHO MOJHUMAETCS TeJo, OpOIIeHHOE
BEPTUKAIBHO BBEpX cO ckopocThio 40 mM/c?(OtBeT: 80 M)




Tema: /[BukeHHE 110 OKPYKHOCTH

Bapuanr 1, Bapuanr 6

3aganue 3.Camoser Ha ckopoctH 360 xm/u gemaer mnermmo HectepoBa paamycom
400m.Onpenenure NEHTPOCTPEMUTENILHOE YCKOpeHue camoneTa.(OTBet: 25m/c2)

Bapuanr 2 , Bapuanr 5

3aganue 3.0mnpenenuTe MepuoJl U 4acTOTYy Bpallarollerocs Aucka, eciau oH 3a 10 ¢ gemaet 40
ob6oporos?(OtBet: 0,25 ¢,4 I'r)

Bapuant 3

3amanne 3. HaliquTe mepuoa W 4acTOTy BpalleHHs MHUHYTHOH ctpenku 4acoB? ( Oteer: 60 M
,0,0003I')

Bapmuanr 4

3amanue 3. KakoBa mepuon W dYacTtoTa oOpamieHWs CeKyHIHOH crpenku dacoB? (OTBeT:
60c,0,017T')

Tema: luHamMmuka

BapuanTt 1

3ananue 4.Yemy paBHa cuiia TPEHHUS ,ECIIH MOCIE TOIYKA BaroH Maccoii 20 T ocTaHOBHIICA Yepe3
50 c, mpoiias paccrostaue 125 m?(OtBet: 2000H)

3aganne 5.ABTOMOOWIb Maccoil 5 T ABIMKETCS cOo CKopocThio 72 km/4.Kakas pabora momkHa
OBITH cOBepIIeHa /I ero ocTaHoBKU?(OTBeT: 1 M1Kk)

Bapuanr 2

3amanue 4. KakoBa cuiia HaTSDKEHHS TPOca MPU BEPTUKAIBLHOM MoabeMe rpy3a maccor 200 kr ¢
yckopenue 2,5 m/c2(OtBet: 2500 H)

3amanue 5.Kakyio paboTy coBepilaeT 3JeKTPOBO3 MPHU YBEIWYCHHH CKOPOCTH IMOE€3]]a MacCoi
3000 T ot 36 no 54 km/u.(OTBeT: 1,9*1081x)

Bapuant 3

3ananue 4.C KakUM YCKOpPEHHME JBUKETCS BEPTHKAJIbHO BBEpX Tesno Maccol 10 kr, eciu cuna
HaTspKeHus Tpoca pasHa 118 H?(Otser: 1,8 m/c2)

3ananue 5.Uemy paBHa NMOTEHIMaJIbHAs 3HEPIUs PACTAHYTONM Ha 5 cM NPYKHUHBI ,UMEIOLIEH
xectkocTh 40 H/M?(Otset: 0,05 J1x)

Bapuanr 4

3ananue 4. Omnpenenure maccy rpys3a ,KOTOPOM MOXKHO IOJHHMMATh C IOMOUIbK CTalbHOU
IPOBOJIOKH C YCKOpeHHe 2 M/C 2,eciM MpPOBOJIOKA BBIAEP)KMBAET MAKCHUMAIbHYIO Harpys3ky 6
kH.(OtBeT: 500 k)

3ananue 5.Haiimute BBICOTY ,Ha KOTOpOHM Teno Maccod 5 kr Oyner o0ianaTh MOTEHIMAIbHON
sHeprueit ,paBaoit 500 J[x.(OTet: 10 M)

Bapuanr §

3amanne 4.C KakUM YCKOPEHHE JBIIKETCS BEPTHKAJIBLHO BBEpX Teno Maccoit 10 kr, ecnu cuia
HaTsbKeHus Tpoca pasHa 118 H?(Otser: 1,8 m/c2)

3amanue 5.Haiigure BBICOTY ,Ha KOTOPOH TeJNO Maccoil 5 Kr Oyaer o0siafgarh MOTEHIUATIbHON
sHeprueit ,paBHoii 500 J[x.(OtBet: 10 M)

Bapuanr 6

3amanue 4.0mpenenure Maccy rpys3a ,KOTOPOM MOYKHO IOJHHMMATh C IIOMOIIBIO CTaJbHOMN
IIPOBOJIOKU C YCKOpEHHe 2 M/C 2,eciu MPOBOJIOKA BBIIEP’KMBAET MaKCHUMaJbHYIO Harpys3ky 6
kH.( OtBet: 500 kr)

3amanne 5.Kakyro paboTy COBepIIaeT AJIEKTPOBO3 MPU YBEIHMUYCHUH CKOPOCTH IMO€3/1a Maccoit
3000 1 ot 36 mo 54 km/4.(OtBer: 1,9*108/1x)



Pazgen: OcHOBBI MOJIEKYJISIPHOI (PU3MKH U TEPMOAMHAMUKH
Tema: Moaexkyasipaas puznka

Bapmuanr 1

3amanue 6.KakoBa Mmacca Kuciopoma ,coaepxaimierocs B Oammone oO0bemoM 50 11 mpu
temneparype 27 oC u nasienuu 2*106 I[1a?(OtBer: 1,3 kr)

3ananue7.YeMy paBHa BHYTpPEHHSS 3HEpPIHUs 5 MOJIb OJHOATOMHOIO rasza IpHU TemIlepaType
270C?(OtBert: 18,7x]1x)

Bapuanr 2

3aganue 6. ['a3 B konmuectBe 1000 moneit npu gasnenun 1 Mlla umeer temnepatypy 1000C
.Haiinure o6bpem raza.(OtBet: 3,1 M3)

3ananue 7.YeMmy paBHa BHYTPEHHSSI DHEPIHMsl BCEX MOJIEKYJ OJHOATOMHOIO MJICAJIBHOIO ras3a
Jameroriero oosem 10 M3 ;npu nasnenuun 5*105 [Ta?(Otset: 7,5 M/Ix)

Bapuanr 3

3amanne 6.Paccunraiite TemriepaTypy ,IIpH KOTOPOM HAXonsATcs 2,5 MOJb rasa, 3aHMMAroLIEro
o6beMm 1,66 1 u Haxoxasmerocs noa nasiaenueM 2,5 MIIa.(Otser: 200 K)

3ananue 7.Kak usmenurcs BHyTpeHHss sHeprus 400 r renus npu yBeIUYEHUHU TeMIlepaTyphl Ha
200C ?(OtBert: Ha 25 x/Ix)

Bapuant 4

3amanue 6.PaccuuTaiiTe maBieHue raza B cocyae Bmectumocthio 500 cm2 ,coxepxarniem 0,89 r
Boziopoaa npu temriepatype 170C.(Otset: 2,1 Mna)

3amanue7.Ilpu cooOmeHnn razy KoJu4ecTBa TEIUIOTHl 6 MJK OH pacmupuics W COBEPIIII
pabory 2 MJlx. Haiinute u3MeHeHue  BHYTPEHHEH OHHEpruM rasa. YBelIMUWIach WIH
ymenbimwicsa?(OtBer: YBenuuuBaercs Ha 4 MJIx)

Bapmuanrt 5

3ananue 6.1'a3 B xonnuectBe 1000 moneit npu gasinenun 1 Mlla umeer temneparypy 1000C
.Haiiqute o6bem raza.(Oteer: 3,1 m3)

3ananue 7.Kak n3zmenntcs BHyTpeHHss sHeprus 400 r renus npu yBeIW4eHUH TEMIIEpaTypbl Ha
200C ?(Otsert: Ha 25 x/Ix)

Bapuanr 6

3amanne 6 PaccumtaiiTe TemrepaTypy ,lIpd KOTOPOM HaXOIATCsA 2,5 MOJIb Ta3a, 3aHUMAIOIIErO
o0weM 1,66 11 u Haxozsmerocs noa aasienueM 2,5 MIla.(Otset: 200 K)

3ananue 7.Ilpu cooOmeHuu razy xonmdecTBa TEIOThl 6 MK OH pacIIMpHIICS U COBEPLIMI
pabory 2 MJDx. Haiizure wn3MeHeHMe  BHYTpPEHHEH »HHepruu rasza. YBeIUUWIach WIH
ymenbinuics? (OtBer: YBenuuubaercs Ha 4 MJIx)

Tema: MarauTHoe mnoJe

Bapuanr 1

3amanue 3: B o1HOPOAHOM MarHUTHOM Tosie ¢ uHAaykiuen 8, 5 *10-3 T BueTaeT 37MeKTpOH CO
ckopocThio 4,6 *106 m/c, HampaBJIEHHON MEPHEHIUKYISIPHO JUHUSIM HMHAYKIMH. Paccunraiite
CUILY, IEHCTBYIOIIYIO HA 3JIEKTPOH B MarHUTHOM IIOJIE.

3ananue 4:MarauTHBINA MOTOK, MPOHU3BIBAIOIIMI BUTOK KaTymku, paseH 0,015 BO. Cuna Toka B
karymke 5 A.CKOJIBKO BUTKOB COIEP>KUT KaTyIlIKa, €CJIM €€ MHAYKTUBHOCTB 60 MI'11?

Bapmuanr 2

3ananue 3. C Kakoil CKOPOCTBIO BJIETEN JIEKTPOH B OJHOPOJHOE MArHUTHOE I0JIE, MHIAYKLUS
koroporo paBHa 10 Ti, neprneHIuKyIIpHO JTUHUSAM MHIYKIWHU, €CIIA HA HETO JIEUCTBYET MOJIE C
cuiont 8%10-11 H?



3amanne 4.MaruuTHoOE 1MoJIe KaTyIIKK ¢ MHAYKTUBHOCTBIO 95 MI'H obnanaet sneprueii 0,19 Jx.
Uemy paBHa cujia TOKa B KaTylike?
Bapuanr 3
3amanue 3. DIEKTPOH CO CKOpOCThIO 5*107m/C BieTaeT B OJHOPOJHOE MAarHUTHOE TOJIE TIOJ
ckopocThio 300 x nuHMSAM MHAYKUMU. MHaykuum marautHoro mnois pasHa 0,8 Tn. Halipure
CUILY IEUCTBYIOIIYIO Ha AJIEKTPOH.
3aganue 4.B xkarymke ¢ uHayktuBHOCThIO 0,6 I'H cuia Toka 20 A. KakoBa 3Heprusi MarHuTHOTO
MOJIsl KaTylKe?
Bapuant 4
3anmanue 3. Ha mpoTOH, ABMXKYIIUKCSA CO CKOpocThio 107M/C B OAHOPOJHOM MAarHUTHOM TIOJIE
NEPICHIUKYISIPHO JTUHUSM WHAYKIuH, neictByer cmia 0,32*10-12 H. KakoBa wHIyKIus
MarHuTHOTO 1oJisA?
3ananue 4.0npenenuTe MHAYKTUBHOCTb KaTyIIKH, KOTOPYIO IpHU cuie Toka 8,6 A MPOHU3BIBAET
MarHuTHeIi notok 0,12 B6.
Pa3nes OcHOBBI 3JIEKTPOIMHAMMKH.
Tema: JjIeKTPUUYECKHd TOK
BapuanTt 1
3ananue 1. CKoOIbKO METpPOB HMXPOMOBOH mpoBosioku ceueHuem 0,1 mm2 morpelyercsa ans
W3TOTOBJICHUSI CIIMPAJIU 3JIEKTPOIUIMTKH, pacCUUTaHHON Ha HanpspbkeHue 220 B ¢ cuny Toka 4,5
A?
3anaHue 2.0jeKTpuyeckas Ieub, conporuBieHue koropoil 100 Owm, morpebnser Tok 2 A
Onpenenure NOTpedIIEMYIO IIEKTPOIHEPTHUIO 3a 2 4 HEMPEPHIBHONW pabOTHI MY H.
Bapuant 2
3ananue 1 .Conpotusnenue BosibTMeTpa 6000 OM. KakoBa cua Toka uepe3 BOJIbTMETP, €CJIU OH
nokasbiBaeT Hanpsbkenue 90 B?
3anmanue 2. DIeKTpoABHUraTellb, BKIIOUEHHBIN B ceThb, paboTan 2 4. Pacxoa sHepruu mnpu 3ToMm
coctaBui 1600 x/Ix. Onpenenure MOIHOCTD 3JEKTPOABUTATES.
Bapuanr 3
3amanue 1. Onpenenure CUIy TOKa B IPOBOJHUKE COMpOTUBIeHNE 25 OM, Ha KOHIIaX KOTOPOTO
HarpsbkeHue pasHo 7,5 B.
3ananue 2. PaccumTaiiTe KOJIMYECTBO TEIUIOTBHI, KOTOPOE BBIIEIMT 3a 5 MHUH IPOBOJIOYHAs
cnupans  conpotusiieHue 50 Owm, ecnu cuna Toka pasHa 1,5 A.
Bapmuanr 4
3ananue 1. Kakoe HampspkeHHe HY)KHO COOOIIMTH Ha KOHIIAX MPOBOJHHMKA cONpoTHBIeHHEM 20
Owm, 4TOOBI B HEM BO3HHKAET cujia Toka 0,5 A?
3ananue 2. Kakyro paboTy COBEpPIIUT TOK CHIJION 2A 3a 5 MUH NpU HanpspKeHUU B enu 15 B?

Tema: DyIeKTPOMAarHUTHASA MHAYKLIMA

Bapmuanrl

3ananueS. C Kakol CKOPOCTBIO HAJO NEpEMEIaTh MPOBOJHUK UIMHOM 50 ¢cM B OZHOPOJHOM
MarHuTHOM nose ¢ uaaykuueit 0,4 Ti noz yriaom 600 K CHITOBBIM JTUHHSIM, YTOOBI B TPOBOTHUKE
Bo3Hukia J/IC, paBHas 1 B ?

Bapmuanr 2

3ananueS. Onpenenure UHIYKTUBHOCTh KaTYLIKH, €CIIU MPU MU3MEHEHUU CHJIbI TOKa B HEHl co
ckopocTthio 50 A/c Bosnukaet DJIC camonnaykiuu B 20 B.

Bapuanr 3



3aganueS. Kakas 3/1C caMOMHAYKIIMM BO3HUKAET B KAaTYIIKE C MHAYKTUBHOCTHIO 90 MI'H, eciiu
IIPU pa3MbIKaHUM Lieny cuiia Toka B 10 A ymensinaercs 1o vy 3a 0, 015 ¢?

Bapmuanr 4

3ananue 5. Onpenenute HHAYKTUBHOCTh KaTyIIKH, €CJIM MpU OciaabaeHuu B HEll Toka Ha 2,8 A
3a 62 Mc B Karyuke nossisercs cpennsas 9J1C camounaykuuu 14 B

Pa3pen: Kosied0anusi 1 BoJIHBI.

Tema: BotHoBasi onTuka

BapuanTt 1

3amanue 1. PaccuuraiitTe Ha KakoW yroj OTKJIOHMTCS JIyd CBE€Ta OT CBOEro MEPBOHAYAIBHOTO
HaIpaBJICHUS IIPU NIEPEXO0JIE U3 BO3/yXa B CTEKJIO ,eCJIM yroJ najaeHus paseH 250.(Oteer: Ha 9
3ananue 2.Ha kakoM pacCTOSHUU OT JIMH3BI C (POKYCHBIM paccTosiHueM 40 cM HaJ0 MOMECTUTh
npeaMeT ,4TOOBl  TONYYUTh JIEHCTBUTEIBHOE W300paKEHHWE Ha PACcCTOSHHUH 2 M OT
mun3b1?(OTBeT: 0,5 M)

3ananue 3.J/IBe KOrepeHTHbIE CBETOBBIE BOJIHBI MPUXOISAT B HEKOTOPYIO TOYKY IPOCTPAHCTBA C
pazHocThio Xxona 2,25 mkM. KakoB pesynbrar MHTEppEpEeHLUH B ITOH TOUKE ,eCIH CBET
KpacHbIi (nmuHa BoaHbI = 750 HM)?(OTBeT: Oyner HaOIIOaaThCs YCHIIEHUE CBETa )
3ananue 4.Pa3HOCTH X042 MEX1Y BOJIHAMU OT JIBYX KOI€PEHTHBIX HCTOYHHUKOB B BO3/1yX€ 2 MKM.
Haiinute pa3HocTh Xx0/1a MEXy STUMHU K€ BosiHaMu B Bojie.(OTBeT: 2,6 MKM)

3ananue S.Haligute iMHY BOJIHBI MOHOXPOMATHYECKOTO CBETA, €CJIM IPU HOPMAIbHOM
najieHuu Ha JU(QPAKIMOHHYIO PEIIETKY Pa3HOCTh XOa BOJIH, 00pa3yloIMMUX MaKCUMYM TPEThETO
nopsiaka ,pasHa 1,35 mxm.(OtBet: 450HM)

Bapuanr 2

3ananue 1 .Bomona3 ompezaenus, 4To yroJ npeiaoMiieHHUs Jiyda B Boje paBeH 320.Ompenenure
,IIOJ] KAKUM YTJIOM K TOBEPXHOCTHU BOJBI MaatoT jiyuu cBeta.(O1Bet: 450)

3amanue 2.JIyd cBeTa majaer Ha TpaHUILy paslena ABYX cpel moj yriaoM 320 .AOCOIIOTHBIH
MoKa3arenb MpeloMiieHus mepBoil cpensl paBeH 2,4 .KakoB aOCONIOTHBIA TOKa3aTenb
MPEJIOMJIEHUSI BTOPOM CpeIbl ,eCld WM3BECTHO .YTO MPEJIOMJICHHBIN JIyd MEpIEeHIUKYISIPEH
otpaxkxeHHoMy?(OTBeT: 1,5)

3amanue 3.J[Be KOrepeHTHBIE CBETOBBIC BOJHBI MIPUXOAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA C
pazHocThio xona 2,25 mxM. KakoB pe3ynbTaT HMHTEpepeHIUMHM B ITOH TOUYKE ,eCIIU CBET
3enenblii(yHa BoHbl =500 HM)(OT1BeT: bynet HabmoaaTbes ocnabieHue cBeTa )
3ananued./ludpakimonHas pemeTka ,IOCTOssHHas KoTopoil paBHa 0,004 MM, ocBemiaercs
CBETOM C JUIMHOW BOJIHBI 687 HM, MaJaomuM NepueHauKyisipHo pemetke Jlox kakum yriom k
pelieTke HYXXHO MPOHM3BOANTH HAOMIOJCHHME, YTOOBl BHUIECTh M300pa)KeHHE CIIEKTpa BTOPOTO
nopsiaka?(Otset: 200)

3amanne S.Haiinute HanOONBIIMI TOPSANIOK CIEKTpa JIs >KEATOW JIMHWHM HATpusl C JJIMHOU
BOJIHBI 589 HM, ecnu nepuo AUPpakoHHON pemeTku 2 MKkM.(OTBeT: 4)

Bapuanr 3

3ananue 1. Haxonsch B BO/I€ aKBAJIAaHTUCT YCTAHOBWJI ,YTO HAIPABJICHHE HA COJHIIE COCTABIISET
¢ BepTukanpio 280.Korna oH BBIHBIPHYJ W3 BOJBI ,TO ,YBUIEN ,YTO COJHIE CTOMT HMXKE HaJl
ropu3oHToM .Paccuuraiite ,Ha KakoW yroi HW3MEHWJIOCh HampaBiI€HUE Ha COJIHIIE s
akBananructoB.(Oteetr: Ha 110)

3amanne 2.I'maBHOe (OKyCHOE paccTosHHE coOuparomet nuH3bl paBHO 50 cm. Ilpemmer
nomenieH Ha paccrosHuM 60 cm oT ymH3bl .Ha KakoM pacCTOSIHUM TO JIMH3BI IOJYYUTCS
nzobpaxenne?(OTBeT: 3 M)



3aganue 3.B HEKOTOpPYIO TOYKY MPOCTPAHCTBA MPUXOIAT KOTEPEHTHBIE BOJHBI C Pa3HOCTHIO
xoma 3,5 MKM, JUIMHAa BOJIHBI KOTOpbIX B Bakyyme 700 HM .Omnpepenute ,yCWIEHHE WIN
ocnabnenue cera Oyzaer Habmromatecs B 3Toi Touke.(OTBeT: Byner mabmiomarbes ycuieHue
CBETa)

3ananue 4.Pa3HOCTH XO/Ja MEX]y CBETOBBIMH BOJIHAMHM OT JBYX KOTE€PEHTHBIX MCTOUYHHKOB B
Bozayxe 10OmMkM. Halimute pa3HOCTh XO0Ja MEXIy O3THMH K€ CBETOBBIMH BOJHAMH B
crekie.(OTBet: 15MKM)

3amanue S.Ilepuon audpakuuonHoit pemerke 1,5 MxM. Yemy paBeH HauOOJBIINNA MOPSIOK
MakcuMymMa B JTU(QPAKIUOHHOM CIIEKTpe IpyH HOPMAJbHOM TMAJACHUM HA PEHIeTKY
MOHOXpoMaTHuecKoro uzinydenus auuHon 0,4 mxm?(OtBeT: 3)

Bapmuanr 4

3ananue 1. ConHeuHble Jydd NaJaloT HAa TOBEPXHOCTh BOJIBI IIPH YIJIOBOW BBICOTE COJHIIA HA
ropuzoHToM 300.0Ompeaenure yroia ux npeaomiieHus: B Boje. [lokazarens mnpesioMiIeHus: BOJbI
n=1,33. (OtBeT: 410)

3ananue 2.QokycHoe paccrosinue cobuparomeit uH3bl 20 cM.Ha kakoM paccTOSTHUM OT JIMH3bBI
clenyeT TOMECTUTh MpeAMeT ,4TOObl ero u3o0paxeHwe ObUI0O B HATYpaJbHYIO
Bennuuny?(OtBet: 0,4 M)

3anmanue 3.Ilepuon nudpaknuonHoit pemetkn 3 MkM. Haliaure HanOoIbIINK OPSAOK CIIEKTpa
1u1st skenroro ceera (mmuHa=580 um). (OTBeT: 5)

3amanue 4.pa3HOCTh X0/1a Jyuel JIBYX KOT€PEHTHBIX MCTOUYHUKOB CBETa C JIMHOM BOJIHBI 600
HM ,CXOJAIIUXCA B HEKOTOPOU TOuKe ,paBHa 1,5 MKM. YcuiieHue win ociabieHue cBera OyaeT
HabmoaTecsl B 9T0# Touke?(Ot1BeT: byner HabmonaTecs ocnabieHue cBeTa)

3ananue 5.0mnpenenute nepuoj TUGPaKIMOHHON PEIIeTKH ,eCIU MPU €€ OCBEIIEHUU CBETOM C
JUTMHOM BOJHBI 656 HM BTOPO# ciekTp BuieH noj yriaom 150.(Otset: 0,005 Mmm)

Bapmuanrt 5

3ananuel. Boponas ompenenui, 4To yros MpenoMiieHUs jJdyda B Bojae paBeH 320.Ompexnenure
,TIOJT KAKUM YTJIOM K TTIOBEPXHOCTH BOJIBI MagatoT ayuu cBera.(OTBet: 450)

3amanne 2. I'maBHOe ¢oKycHOe paccrosiHue cobuparomeid auH3bl paBHO S50 cm. [Ipeamer
nomeneH Ha pacctosHud 60 cm oT nauH3bl .Ha kKakoM paccTOSIHMM TO JIMH3BI HOJYYUTCS
nuzoopaxenune?(OTBeT: 3 M)

3ananue 3. Ilepuon nudpakunonHoii pemerku 3 MxM. Haiinute HanGoabmuii HOPsIOK CEKTpa
IUTst sKenToro ceeta (mmnHa=580 um).(OTBeT: 5)

3ananue 4. PazHOCTh X0Ja MEXIy BOJIHAMHU OT JBYX KOTE€PEHTHBIX HCTOYHUKOB B BO3AYXE 2
MKM. Haliaure pasHocTh Xxo1a MeXIy STUMHU ke BosiHaMu B Boze.(Otset: 0,005 Mm)

3amanne 5. Haiinure HauOONMBIIUN TOPSAIOK CHEKTpa IJIs KENTON JTWHUU HATpHsl C JJIMHOU
BOJIHBI 589 HM, ecnu nepuo AUPpakoHHON pemeTku 2 MKkM.(OTBeT: 4)

Bapuanr 6

3ananue 1.ConHeuyHble JIy4Hd MaJai0T HA MOBEPXHOCTh BOJBI MIPHU YIIOBOM BHICOTE COJHIA HAJ
ropuzoHToM 300.0Ompenenure yroia ux npeiaomiieHus B Boze. [lokazarens mnpenoMieHus: BOJbI
n=1,33(OtBert: 410)

3amanne?. Jlyd cBeTa majgaeT Ha TPaHUILY pasjesia IBYX cpei moj yrioMm 320 .AOCOTIOTHBIN
MoKaszaTeNlb TpeoMJIeHUs TepBOMl cpeasl paBeH 2,4 .KakoB aOCOMIOTHBIA TOKa3aTelb
MPEeIOMJIEHUSI BTOPOM cpeabl ,eCld M3BECTHO .YTO MPEIOMIIEHHBIM JIyd NepreHIuKyIIpeH
otpaxkxeHHoMy?(OTBeT: 1,5)



3aganue 3.B HEKOTOpPYIO TOYKY MPOCTPAHCTBA MPUXOAAT KOTE€PEHTHBIE BOJIHBI C PA3HOCTHIO
xoma 3,5 MKM, JUIMHAa BOJIHBI KOTOpbIX B Bakyyme 700 HM .Omnpepenute ,yCWIEHHE WIH
ocnabnenue cBera Oyaer HaOmromathest B 3Toi Touke.(OTBeT:Byner HaOmronaThCst ycuieHue
CBETa)

3amanue 4. JudpakiuoHHas pemieTka ,octosiHHas kotopoir paBHa 0,004 MM, ocBemaeTcs
CBETOM C JUIMHOM BOJIHBI 687 HM, MaIalOUIMM NMEPIEHANKYISIpHO pemetke Jloa kakum yriiom k
pelieTke HY)XHO NMPOM3BOAUTH HAONIOACHME, YTOOBl BHUAETH M300pakeHHE CIIEKTpa BTOPOTO
nopsiaka?(Otset: 200)

3amanune 5. Haitnure nauHY BOJIHBI CBETa, SHEPrusi KBaHTa KoTroporo paBHa 3,6 *10 -19
JIx.(OtBet: 5,5 *10-7m)

Pa3nes: DiieMeHTHI KBAHTOBOM (PM3MKH.

Tema: KBanToBas ¢pusuka

Bapmuanr 1
3amanne 6. Haitnure niuHY BOJIHBI CBETa, SHEPrus KBaHTa KoToporo paBHa 3,6 *10 -19
JIx.(OtBert: 5,5 *10-7m 7)

3ananue 7. Kpacnas rpanuns! potosddexra mig Bonbdpama pasHa 2,76 *10-7 m. Paccuuraiite
paboTy BbIXoAa AMeKTpoHa u3 Boibhpama. (OTBet: 2*10-19/1x)

Bapuanr 2

3amanne 6.KaxoBa HamOoiplnas JUiMHA BOJHBI CBETa ,IIPH KOTOPOH eme HabIogaeTcs
dororddekr ,ecnu padora Bexoaa u3z meramia 3,3 *10-191x?(Otset: 6*10-7Mm)

3ananue 7.0Heprus ¢otoHa paBHa 6,4 *10-19 J[x.Onpenenure 4acToTy KoJIeOaHUH ISl STOTO
usnydeHus u maccy gorona.(Otser: 9,7*1014 I'n,7,1*10-36kr)

Bapuant 3

3ananue 6.KakoBa kpacHas rpanuna gporo3ddexra 1 30/10Ta ,ecnu padoTa BbIX0/A HIEKTPOHA
paBHa 4,59 3B?(OtBert: 2,7*10-7m)

3aganue 7.0mpenenuTe >HEPrUI0, MacCy M HUMOYJIbC (OTOHA Al MH(QPaAKpacHBIX Jydei
(wacrota =1012T'm).(OTBeT: 6,63 *10-221%,7,4*10-39xT,2,2*10-30M/C)

Bapuanr 4

3ananue 6. Haiigute sHepruio M uMmynbc (OTOHA ,COOTBETCTBYIOIIETO PEHTIEHOBCKOMY
U3ITy4eHuIo ¢ auHoU BosHEI 1,5 *¥1010m.(OtBert: 1,3 *10-15/1x%,4,4*10-24xr*™m/c)

3aganue 7./]nMHa BOJIHBI ,COOTBETCTBYIOINAs KpacHOM rpaHune ¢ortodddekra a1 HATpUSL
coctapiisgeT 530 M .Onpeznenure paboTy BbIxo/a 31aekTpoHa u3 Hatpus.(OTeet: 3,75 *10-19/1x)
Bapuanr S

3aganue 6. Haiinute sHepruto W uUMIyJbC (OTOHA ,COOTBETCTBYIOILEIO PEHTIE€HOBCKOMY
U3IIy4eHHIo ¢ JiHoM BoHb! 1,5 *1010m.(OTBet: 1,3 *10-15]/1x,4,4*10-24kr*m/c)

3amanue 7. OmnpenenuTe 3HEPrHI0, Maccy W UMIYJIbC (POTOHA 1yl MH(pPaKpacHBIX Jydei
(wacrota =1012T'm).(OTBeT: 6,63 *10-221%,7,4*10-39xT,2,2*10-30M/C)

Bapuanr 6

3aganue 6.0mnpenenute nepuoj AU(GpakIMOHHON pEeIIeTKH ,eC MPH €€ OCBEIICHUH CBETOM C
JUTMHO BOJTHBI 656 HM BTOpOH CrieKTp BUeH o yriiom 150.(Oteet: 0,005 M )

3ananue 7.0Heprus ¢oroHa pasHa 6,4 *10-19 /x.Onpenenute 4acToTy KojeOaHUl JUIsl 3TOrO
u3nydeHus u Maccy ¢orona.(Otser: 9,7%1014 I',7,1*10-36kr)



OueHo4HOe CPpeACTBO — YCTHBII 0npoc
Xumus

Tema OCHOBHBbIE IOHATHS U 3aKOHbI XMMHH.

1.Yto uzyuaer xumus? KakoBo ee 3HaueHue?

2.YT0 Ha3bIBACTCS XUMUYECKUM IJIEMEHTOM?

3.Yewm oTauyaeTcss XUMHUYECKHUI 3JIEMEHT OT BellecTBa’?

4.Yrto HazbIBaeTcs ajuioTponuein? [IpuBenure npumepsl.

5.Kakwue BeliecTBa Ha3bIBatOTCS IPOCTHIMU, a KAKUE CIIOKHBIMU?

6.ChopmynupyiiTe 3aKOH COXpaHEHHUSI MacChl BEIIECTBA U 3aKOH MTOCTOSHCTBA COCTaBa?
7.JaliTe onpeneneHue 3akony ABorajapo?

8.JlaiiTe coBpeMeHHYI0 POPMYITUPOBKY Niepuoandeckomy 3akony J.M.Menneneesa?
9.Kakoe cTpoeHue uMeet atom?

10.Kak mpakTHUecKH HCHOJIb3YIOTCS 3aKOHBI IOCTOSHCTBA COCTaBa M COXPAHEHHUS MacChl
BelecTna’?

Tema: «XuMHYECKHE peakuum»

1.YT0 Ha3bpIBaeTCSI XMMUYECKOUN peakiuei?

2.Yem n3mepsieTcs CKOPOCTh XUMUYECKUX PEaKInii?

3.Kakue gakTopsl BIUSAIOT HA CKOPOCTh XUMUYECKUX PEAKIIN?

4.K xakoMy TuIly peakuii MOKHO OTHECTH CJIEAYIOIINE YPABHEHUS XUMUUECKUX PEAKIIAN:
a) CuSO4+ Zn=ZnSO4+ Cu

6) Si+02= Si02

B) NH4NO2= N2+ 2H 20

r) 2AgNO3=2Ag+2N0O2+02

1) H2S04+Ba(OH)2=BaS04+2H20

5.IlpuBenuTte npuMepsl KATAIMTHYECKUX PEAKIIMM.

MO’KHO JI C TOMOIIIBIO KaTaJu3aTOPOB CMECTUTh XMUMHUECKOE paBHOBECHE?
6.Kakue peakuiny Ha3bIBaIOTCS OKUCINUTEIbHO-BOCCTAHOBUTEIbHBIMU?
7.Kakue BelecTBa Ha3bIBalOTCS OKMCIUTENSIMHY, & KAKME BOCCTAHOBUTEISIMU?

Tema: YrieBoaopoabl 1 MX NPUPOIHbIE HCTOYHHKH.

1 .Kakue BemecTsa Ha3pIBalOTCS yIiIeBOJaMu?

2.Kaxk knaccu@uuupyroT yrieBanl?

3.Kakue xuMuueckre CBOMCTBA XapaKTEPHBI JJIs TJIFOKO3bI U Caxapo3bl?
4.KakoBa poJib IIIOKO3bI B )KU3HEHHBIX IIpoleccaX KMBOTHBIX U YeJIOBeKa?
5.Kakue coeqrHeHNs Ha3bIBAIOTCS aMUHAMU?

6.Kak xnaccupunupyror aMuHbI?

7.Kakue ¢pyHKIMOHATIBHBIE IPYIIIIBI COJIEPKATHCS B AMUHOKHCIIOTAX ?
8.Kakue KMCIIOTBI ABISAIOTCS 3aMEHUMBIMHU, @ KAKWE HE3aMEHUMBIMU?
9.0xapakTepu3yiTe CTpoeHHE OETKOBBIX MOJIEKY?

10.Kakumu pynkuusmu o61anaroT 6enku?

11.KakoBa poib OEJIKOB JJIs )KU3HEACSITEIIBHOCTH KUBOTO OpraHnu3ma?



OueHo4YHOe CpeICTBO — YCTHBIM ONpoc
buonorus
Tema: Kinerka.
1.Yto Ha3bIBaeTCH KICTKOM?
2.Kak Ha3bpIBaeTCsl HayKa, U3yvarouas KJIeTky?
3.HazoBuTe OCHOBHBIC MOJIOKEHUS KIIETOYHON TEOPUU?
4 Kakue XUMHYECKHE 3JIEMEHTHI BXOIAT B COCTaB KICTKH?
5.B yem 3akmiodaeTcs 3HAUCHUE BOJBI JJIs >KU3HEACITCIIHHOCTH KIIETKH?
6.Kakue oprannyeckue BeecTBa BXOAAT B COCTAB KIECTKHU?
7.Yem otnmuaercs ctpoenue monekyn JHK u PHK?
8.JlaliTe XapaKTepUCTUKY CBOICTBAM KUBBIX OPraHU3MOB?

Tema: Opranusm.

1.Ha3zoBure paznuuus Mexy 6€CroIbIM U OJOBBIM Pa3MHOKEHUEM?

2.Kakwue hopmbl 6€cIionoro pa3sMHOKEHHUS IUPOKO MPUMEHSIOT B ¢/X?

3.JlaliTe  ompeneneHus:  OUIUIOMIHBIA  HAOOp  XpOMOCOM,  TaIUIOMJIHBIA  HAOOp
XPOMOCOM,OIIIOIOTBOPEHHE, IPOOIICHHE, racTpyIia,omactyna, mud GepeHITMpoBKa KIETOK.

4.B yem OMOJIOTHYECKOE 3HAYEHUE OTUIOI0TBOPEHUS?

5.Kakue opransl Ha3bIBaIOTCS

Kakoe pa3BuTue oprannsma Ha3bIBaeTCs MOCTIMOPUOHATEHBIM?

7.YeM oTnuyaercs npsiMoe MOCTIMOPHUOHAIBHOE PAa3BUTHE OT HEMPSIMOTo?

8.B yem Ouonoruyeckoe 3HaU€HUE HEMPSIMOTO Pa3BUTHS?

9.Kakoii Bpen pa3BUBAIOIIEMYyCS OpPraHHU3MYy HAHOCHUT KypeHHUE, YMOTpeOJeHHEe ajKorois Hu
HapKOTHUKOB?

10.lokaxxuTe, YTO OpraHU3M - €UHOE 1es0e?

Tema: JxkocucreMsl.

1.laiiTe onpeneneHre NoHATUIO buochepa?

2.Ha3zoBure rpanuibl 6uocepsr?

3.KaxoBbl BaxkHeiime nonoxxenus yuenus B.JM.Bepuanackoro o 6uochepe?
4.Yto noHMMaeTcs 101 aHTPOIIOT€HHBIM BO3/IeiicTBUEM Ha buochepy?
5.Yto Takoe HoOoc(epa U MOUYeMy BO3HHUKIIO 3TO OHATHE?

6.Ut0 n3yyaet 3Koyorus?

7.0xapakTepu3yiTe TJIaBHbIC HAIIPABIECHUS COBPEMEHHOM DKOJIOTHH?
8.UTo oTHOCHTCS K aOMOTHYECKUM (paKTOopam cpeiibl?

9.9T10 Takoe 1ens NUTAHUS U YTO JIEKHUT B €€ OCHOBE?
10.0Oxapakrepusyiite CTpyKkTypy OnoreorneHosa?

11.Yem oTamnyaroTcs arpolieHO3bl OT ECTECTBEHHBIX YKOCUCTEM?
12.KakoBa mpuyrHa CMEHbI OMOILIEHO30B U KaK OHa OCYIIECTBIseTCs?
13.Yem oTianyaercsi OMOreoneHo03 OT IKOCUCTEMBI?

14 IIpuBeauTe npuMeEpsI IPUPOIOOXPAHHBIX MEPOIIPUATHNA?



OueHo4yHoOe cpencTBO - pedpepar
IIpumepHbIe TeMbl pedepaToB

Marepusi, GopMbl €€ JBHXKEHUS U CYLIECTBOBAHMSL.

IlepBbiit pycckuii akagemuk M.B.JIoMoHOCOB.

HckyccTBO M IPOLECC ITO3HAHUS.

®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

[IBeTOoMYy3bIKA.

®u3nka B COBPEMEHHOM LIUPKE.

@usnyeckue METOAbl MCCIEAOBAaHUSA IAMATHUKOB HMCTOPHM, apXUTEKTYphl U
IIPOU3BEJICHUI UCKYCCTBA.

NoakowhE

8. Hay4Ho-TexHMuecKkuii mporpecc 1 npoosIeMbl SIKOJIOTHH.

9. buorexHonorus u renHas nHxxeHepus — texnonoruu XXI Beka.

10. HanorexHoyorusi Kak NPUOPUTETHOE HANpPABICHUWE Ppa3BUTUA HAyKd U
IIPOU3BOJICTBA

11. B Poccuiickoit deneparumn.

12. OxpanHa OKpyXarouiei cpeapl OT XUMUYECKOTO 3arpsi3HEHHUS.

13.  PacTBOpHBI BOKpYT Hac.

14.  YcrpaHeHHe )KeCTKOCTH BOIBI HA TPOMBIIIICHHBIX TPEINPUITHSIX.

15.  Hcropust BOSHUKHOBEHHSI U Pa3BUTHUSI OPTAaHUUYECKON XUMUHU.

16.  VYrieBo.sl U UX POJIb B )KUBOU IIPHPOJIC.

17.  Kupsbl kak IpOAYKT MUTAHUS U XUMUYECKOE CBIPBE.

18. HexBarka mpoJ0OBOJIBCTBHS KakK rio0aibHas mpobjemMa YeIoBeuecTBa U IMYTH e
pelIeHusl.

19. CpencrtBa THrHEHBI Ha OCHOBE  KHCJOPOACOACPKAIIMX  OPraHMYECKHX
COEIMHEHUI.

20. CuHTeTHYecKHe MOIOIINE CPEICTBA: JOCTOMHCTBA U HEJOCTATKU.

21. [Jepumur Oenka B MNHIIEBBIX MNPOAYKTaX M €ro NPEONOJICHHE B paMKax
rI100anbHOM

22.  TPOJOBOJIBCTBCHHON MPOTPAMMBI.

23. B.W. Bepnaackuii u ero yuenue o 6uocgepe.

24.  Hcropwus 1 pa3BUTHE 3HAHHI O KIIETKE.

25.  Oxkpykarolasi 4eJ0BeKa Cpefia U €€ KOMIIOHEHTHI: pa3IMyuHbIe B3IJIAbI HA OJTHY
npobsiemy.

26.  IMomymsiuus Kak eAMHUIIA OMOJOTUYECKON IBOIIOLIUU.

27.  Tlomymanus Kak SKOJIOTHYECKAs €MHHIIA.

28.  CoBpeMeHHbIE B3IJIsAbl Ha OMOJIOIHYECKYIO 3BOIOIHIO.

29. CoBpeMeHHBIE B3I/ Ha TPOUCXOXKICHNE YEIOBEKa: CTOIKHOBEHUE MHEHHIA.
30. CoBpeMeHHbIE METO/bI UCCIEIOBAHUS KIETKH.

31.  Cpensl oOUTaHUS OPTaHU3MOB: TPUUMHBI pa3HO0Opa3us

IIpomexyTouHasi arTecTanusi 00y4ar0MXCcs
OuenouHoe cpeacTso — nudpdepennupoBannblii 3a4eT (B popMe KOMILJIEKCHOTO TECTA)

BAPUAHT I

Yacrs |

3adanus ¢ 86160poM 00HO20 NPABUILHO20 OMBEMA U3 HECKOIbKUX.
3anuwume 6yK8y npasuivbHo20 omeema 6 maoauyy Ha O1AHKe OMEemos.

1. Kaxas eounuya saensemcs ocnognotl 011 usmeperus maccol ¢ CH?



A) rpamMm

b) xunorpamm
B) HetoTon

I') Munnmurpamm

2. 3emns cosepuaem ob6opom 60Kpye coell ocu 3a
A) 1 gac B) 1 mecsan
b) 1 cyrku I') 1 ron
3. Teno, bpowennoe eepmukaibHO 68epx, docmueio Hauboavuteli gvicomsl 10m u
ynano na 3emaio. Mooyne nepemewenus npu 5mom pagen?
A) 20m B) 5m
b) 10m I') Om
4, Om 600sHOU Kanau, obradawell 1eKmpudeckum 3apsaoom +2e, omoeaunacs

Maneuwvkas xaniasi ¢ 3apsaoom -3e. Kaxum cman snexkmpuveckuii 3apsao, ocmaguielcs

Kaniu.
A)-e B) + 5e
b) - Se IN+e
S. Ilpu kakou memnepamype npekpawaemcs menio8oe 0BUMCEHUE MOJIEKY1?
A) 273K B) 0K
B) 0°C I)-27°C
6. Onpedenume uucio 21eKMPOHOE 8 IJEKMPOHHOU 00010UKe HEeUMpPaIbHO20
amoma, 8 AMOMHOM 510pe KOMopozo codepaicumcsi 6 NPomoHo8 u 8 HellmpoHO8.
A)0 B) 6
B)2 I8
7. PLZCMGOPMMOCI’I’IZ) 20308 6 800¢€ C NOBbIUICHUEM memnepaniypbol
A) He U3MeHsieTcs [') BHauane TMOBBIMIAETCS, 3aTe€M PE3KO
B) ITOBBIIIIACTCA IIOHHNXKACTCA

B) nonmxkaetcs

8. Jlakxmyc kpacneem 6 pacmeope conu
A) FeSO,
B) KNO;
B) NaCl
I') Na,CO3



9. JKecmxocmb 600b1 onpedensemcs
A) HanMYEEeM B IPUPOTHOMN BOJIE PACTBOPUMBIX COJICH KaJbIHs, JKele3a i MarHus
B) orcyrcTBHEM neHOOOpa3oBaHwMs IPU T0OABICHUH K BOJIC MbLIIA WIIA CTHPATHHBIX MIOPOIITKOB
B) nosiBjicHHEM HAKHITH HA CTEHKAX KOTJIOB MPH KUIITYCHUN B HUX BOIbI
') pacTBOpHMBIMH B HEH COJISIMU MarHHs U KaJIbIUS

10. B cocmase ammocghepvi npeobradoaem a3z
A) azor
b) xucnopon
B) apron
I') yrnekucielii ra3

11. OcHogHOU NpUYUHOU NOCMOAHHO20 NOMENIEHUSL KIUMAMA 8/51emcsl
A) yBenuueHue B aTMocdepe KOHIICHTPAIIUHU XJIOPPTOPYTIEBOJOPOIOB
b) yBenuuenue B atMmocdepe KOHIIEHTPAIIUU YTIIEKHCIOTo rasa
B) yBennuenue kucioposaa B BO3iyxe
I') 3anpuIeHHOCTH aTMOC(EPbI

12. Kakoe u3 xumuueckux coeouneHull ne sgisemcs ouonoiumepom?
A) 6enok

b) kpaxman

B) riiroko3a

I') nemnronosa

13. JKupvl, kax u enoko3a, 6bINOAHAIOM 6 K1emKe YHKYUo
A) CTpOUTENBHYIO

b) nnpopmanmonnyro

B) karanuTtnueckyo

') sHepreTuueckyro

14.  Inasuwiii npusHax Hcu8o20 — 3mo

A) nBUXEHUE

b) yBenuuenue maccel

B) otkpbITOCT

I') oOMeH BeliecTB U IpeBpaIeHUe YHEPTUU

15. Kaxyw ¢pynxyuro 6 knemke svinoansiem monexyia AT®?
A) KaTaJIUTUYECKYIO

B) Tpancnoptayto

B) suepreruueckyro

I') 3amuTHyIO

16. Kaxk nazvlieaemcs opeanoud, KOmopwlil yuacmeyem 6 coopke 6eiK080U MONEKYIbL?
A) MUTOXOHIpUS
b) pubocoma



B) nmuzocoma
I') anmapat ['onbaxu

17. Kaxumu ocobennocmsamu obnadaem obmeH geujecms noopocmra?
A) peoOiaganreM Nporecca aCCUMUIISALINY HaJl TUCCUMUIISIIUEH

b) npeobnaganueM JUCCUMUIIALIMN HaJl aCCUMMIIALIMEH

B) 6amancoM Mexy aCCUMUIAIUEH U TUCCUMIIISAIINCH

') oO1M HU3KUM YPOBHEM OTHOCUTEIBHO APYTUX BO3PACTHBIX MEPUOJIOB
A) KUBOTHBIX

b) pacrennii

B) 6akrepuii

') rpuboB

19. I[lpuuuna 60pvobL 30 CYyUwecmsosamnue —

A) U3MEHYMBOCTH 0COOCH MOIYIISIIIT

b) npupoHbie KaTakIn3Mbl

B) orpannueHHOCTH peCYypCcOB U HHTEHCUBHOE Pa3MHOXKEHHE 0CO0eit
I') orcyTcTBHE pucniocobaeHuit y ocobelt k cpesie oOuTaHus

20. U3 kaxux komnonenmos cocmoum ouo2eoyeHos?

A) OpraHu3MoB OJIHOTO BUJAA

b) pacrenuii ogHON nomymisuu

B) coBMecTHO 0OMTAIOIIMX OPraHU3MOB Pa3HBIX BUIOB

') COBOKYITHOCTH KOMIIOHEHTOB KMBOW U HEKHUBOM MPUPOIbI
Yacrs Il

3adanus c KpamkxKum omeeniom.

Sanuwume omeem mak, KaKk yKasano 6 mexkcme 3a0aHUS.

1. Vkadxxcume xapaxmepucmuxu JIuH3bl, eciu uzobpaxcenue npeomemad, pacnonrodCeHHO20 Ha
paccmosnuu 0,6 mempos om cobupaioujeli TuUH3bl, NOAYYULOCH HA PACCMOSHUU IMempos no
opyeyio cmopony om Hee. Bvibepume mpu eephvix omeema u3 wecmu u 3anuwiume Omeen 8

8Ude coomeemcmayrouieli noci1e008ameilbHOCmuy yugp 8 bianke omeemos.
1) pokycHoe paccrosiHue aMH3bI F=0.5 MeTpa

2) ontuyeckas cuia auH3bsl D=0,5 nuonTpuit

3) ontuyeckas cuiia JIuH3bl D=2 nuontpun

4) nuHelHOe yBeTUYeHUe JIUH3BI =5

5) nmuneitHoe yBenmmuenue TuH3bI $=0,5

6) bokycHoe paccTtosiHue TUH3bI F= 1 MeTp

2. C kaxumu seulecmeamu MoaHcent peacupoeamas 6ooa? Bbl6€p1/lm€ mpu 6€pHblIX omeemda us3

wecmu u 3anuuiume omeem 6 ude CoOOmeemcmsyoujell nocie008amenlbHOCmu Yyugp 6 oranxe
0meemos.

1) okcun cepsl (1V)

2) kapOOHAT KalbIIHs

3) menp

4) oKCHT KaJHst



5) Hatpuit
6) ruapoxcun meau (11)

3. Vcemanosume coomeemcmeue mexncoy NPUHaAKOM HYKIEUHOBOU KUCIOMbL U ee 8UOOM. JIna
9MO20 K KANHCOOMY INEeMEHMY Nepeoco Cmondbya noodepume NO3UYUIO U3 8MOPO2O CMOIOYA.
Bnuwume 6 mabauyy na o6aanxe omeemos yughpvi 6b10PaAHHLIX OMEEMO8.

ITPU3HAK HYKJIEMHOBOM KMCJIOTHI BUI
A) COCTOUT U3 JIBYX CIHPAIbLHO 3aKPYUYCHHBIX MOJIUHYKICOTHAHBIX | 1) JJHK
[[EMOYEK 2) PHK

b) coctout U3 0 HON NOJMHYKIEOTHIHOMN LIETIOUKU

B) ofecneunBaer XpaHeHHe U Iepenady  HACJIEICTBEHHOM
uHpopmanuu

I') oGecneunBaer nepeaayy HacjleACTBEHHOW MH(pOpPMALMU U3 sIpa
K MeCTy cOOpKU MOJIeKYI Oenka

M) coctouTt u3 cienyomux Hykieotuaos: AYIT'L]

E) cocrout u3 cnenyromux nykineotuaos: ATI'L]

Yacrs 11

3adanus co c60O00HBIM OMEEMOM.

Sanuwume cnavana HOoMmep 3a0aﬁuﬂ, a 3amem omeent K Hemy .

1. Oxapakmepmyﬁme UBMEHEHUA 6 COCMOAHUU udeaﬂbﬂoeo 2asa Ha yvacmkax
1 —>2; 2—3; 3— 1.(m-const)

A

P

DO

v

2. Kax ocywecmseumo crnedyrowue npespaujerus:
Ca — CaO — Ca(OH); — CaCl,
Hanummute ypaBHEeHUs peakIuii U YKaXKHUTE:
a) K KaKOMY TUITy PEaKIMii OTHOCHUTCS KaKJasi U3 HUX;
0) Mo hopMyII0i KakI0TO BEIIeCTBa — K KAKOMY KJIaCCy OHO OTHOCHTCSI.

3. Yem onachno 0515 uenoseka ompasienue y2apHolm 2a3om?



BAPUAHT Il
Yacrs |
3aoanus ¢ 66100pOM 0OHO20 NPABUILHO20 OMEEMA U3 HECKOJIbKUX.

3anuwume 6yK8y npasuibHo2o omeema 6 madiuyy Ha O1aHKe Omeemos.

1. Kaxas eounuya sensiemes ocnosrnotl 05 usmeperus espemeru 8 CH?
A) cexyHna B) wac
b) Mmunyra I') cytku
2. 3emns cogepuiaem obopom B0OKpYy2 Connya 3a
A) 1 yac B) 1 mecsn
b) 1 cytku I') 1 ron
3. Msau, OpowieHHbll BepMUKANILHO GHU3 C BbICOMbL 3M, OMCKOYUL OM NOId
BEPMUKATILHO U NOOHANCA HA 8blcomy 3m. Mooyns nepemewjenus maua pagen?
A)-6M B)3wm
bB)0OwMm INé6wm
4. Om 600siHOU Kanau, obnadarowel 21eKmpuideckum 3apsaoom +4e, omoenunaco

Maneuwvkas xanias ¢ 3apsaoom -3e. Kaxum cman snekmpuueckutl 3apso, ocmasuiuiics

Kanau.
A)7Te B) - 3¢
b)-e IN)-7e
S. IIpu xaxou memnepamype npekpaujaemcs meniogoe 08UIceHue MOIeKy1?
A) 273K B) 0°C
B) - 273°C I)-73°C
6. Onpeodenume yUCIO 2]1eKMPOHO8 6 INEKMPOHHOU 00010YKe HEeUmpaibHO20
amoma, 8 AMOMHOM A0pe KOMOopo2o cooepicumcs 3 npomoHna u 4 HetlmpoHa.
A)0 B)3
b) 1 I 4
7. Pacmeopenue seujecmas 6 600e — 3mo
A) pU3MKO-XUMHUYECKUH TpOIIECC B) xumnueckuii mpouecc
b) 6uonornueckuit mporecc I') pusnuecknii nporecc

8. L]enounyro peaxyuro cpeosvl umeem pacmeop coiu
A) Na,SO4 B) KzSIOg
B) AICl; I') Ba (NOs),

9. Kapbonamuyio scecmkocms 600bl MOHCHO YCMPAHUMb
A) KUTISTYCHHEM B) 06paboTkoii BOBI N3BECTHIKOM
b) no6asnenuem cojipl I') orcranBanuem



10. Kak uzmensiemcs bananc KUCIopooa u yenekucioz2o 2aza 6 ammocgepe 8 Hacmosujee epems.
A) yBenuuMBaeTCs COEpPKAHUE KUCIIOPO/1a, YBEIUUMBAETCS YIIIEKUCIIOrO ra3a

b) yBennumuBaeTcs copepxaHue KUCIOPOAa, YMEHbBILAETCS YIJIEKUCIIOr0 rasa

B) ymenbiaeTcs cogepxaHue KUCI0poAa, YBEIINYUBAETCS YIJIEKUCIIOTO ra3a

I') ymeHbIIaeTCs coiepKaHUE KUCIOPOAA, YMEHBIIAETCS YIJIEKUCIIOTO ra3a

11. Pacwupenue 030H08bI1X Oblp NPUBOOUN K

A) TOBBIIICHUIO TEMIIEPATYPhI BO3AYyXa, YACTOMY MOSIBICHUIO TYMaHOB

b) ycunenuto ynabTpaduoneToBoro U3ny4eHus, BpEIHOTO s 30POBbS

B) nonmxenuto TemMneparypbl U NOBBIIICHUIO BIAKHOCTH BO3/1yXa

[') yMEHBIIIEHUIO TPO3PAYHOCTH ATMOC(EPHI M CHUKEHUIO HHTEHCUBHOCTH (DOTOCHHTE3a

12.  Meowcoy nonamusamu «xaopouiny u «mazHuily cywecmeayem onpeoeneHnas ceasv. Taxas
JHce C6AA3b Cyuecmeyem MedHcoy NOHAMUIMU «2eMO2IOOUH» U OOHUM U3 Yemblpex NOHAMUL
npueedennvix Hudice. Haiioume smo nousimue.

A) xene3o B) fion

b) mapranery I') kanpruit

13. Kaxue opeanuueckue sewjecmsa 001a0aom HAuOOIbUUM IHEPLeMUYecKuUm d¢hgdekmom O
HCUZHEOEeSAMENbHOCTNU KIemKU?

A) 6enku B) yrneBojbl

b) xupsl I') HyKJIeNHOBBIE KHCIIOTHI

14. JKusoe om nedxcueozo omauuaemcs cnocooHocmsio
A) U3MEHATH CBOMCTBA 00BEKTA 1101 BO3IEHCTBUEM CPE/Ib
b) yyacTBOBaTh B KpyroBOpOTE BEILIECTB

B) uzmensats pazmepsl 00bEKTa MO/ BO3AEHCTBUEM CPE/IbI
I') Bocripon3BoIuTh cebe MOJ00HBIX

15. Hacnedcmeennas unghopmayus o npusHaKax opeanusma cocpedomoyena 8 MoaeKy1ax
A) T PHK B) 6enkoB
b) IHK I') nonmucaxapuaos

16. B kakux opeanoudax pacmumenbHoU KiemKu npoucxooum Gomocunmes
A) pubocomax B) xpomornacrax
b) muToxoHapusx I') xnmopormutacrax

17. 3Hnauenue snepeemuyecko20 0OMeHA @ KIemoYHOM Memaboau3mMe COCmoum 6 mom, 4mo oH
obecneuusaem peakyuu Cunmesa

A) sHepruey, 3aKJIIIOUEHHOW B MOJIEKYJax

ATD

B) oprannueckumu BeniecTBaMu

B) depmentamu

') MuHEepaIbHBIMU BELIECTBAMU



18. Pacmenus, epubsi, scugommvie — 5mo 2YKapuomsl, max Kax ux Kiemxu
A) HE UMEIOT AJIEPHON 00OIOUKH

B) nmeror opopmiennoe aapo

B) He nensitcst MuTO30M

I') umerot siaepuyto JIHK, 3amMmkHyTYyI0 B KOJIBLIO

19. Kaxosvl npuuunvl MHO2000pa3us 6u008 8 npupooe?

A) ce30HHbBIE U3MEHEHUS B PUPOJIE

b) mpucnoco61eHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS

B) nacnencrBeHHasi U3MEHUYUBOCTh M €CTECTBEHHBINH O0TOOD

') MmomupukanmoHHass ”3BMEHYHBOCTH U HICKYCCTBEHHBIH O0TOOD

20. Kakas yenvb numanus cocmaeiena npaguibHo?

A) Ky3HEUMK — pacTeHHe — JATylIKa — 3Mesl — XHIIHas NTULa
b) pacteHne — Ky3HEYMK — JIATYIIKA — 3Mesl — XHIIHAS [ITULIA
B) narymka — pacteHue — Ky3HEUHMK — XUIIHASA TUIA — 3Mes
I') ky3Heunk — 3Mesi — XHIIHAS NTHI[A — JIATYIIKa — pacTeHHE

Yacrs 11
3adanus ¢ Kpamkum OmeemoM.

Sanuwume omeem mak, KaKk yKa3ano 6 mekcme 3a0aHUsl.

1. Vikancume  xapaxmepucmuxu  nuH3bl, eciu  uzobpadcenue  npeomemad,
PACNONI0NCEHHO020 HA PACCMOAHUU 3 Mempog om cobuparowell TUH3bl, NOLYYULOCh HA
paccmosiHuu 1,5 mempa no opyeyio cmopoHy om Hee. Bvibepume mpu éepnvix omeema u3

wlecmu u 3anuwiume omeem 6 uoe Coomeemcmeayiouell nocie008amenbHoCmu yugpp 6
Onanke omeemoa.

1) poxycHoe paccTosiHue IHH3BI F=1 MeTp

2) ontuueckas cuia auH3bel D=1 nuontpus

3) ontuyeckas cuiia JIuH3bl D=2 nuontpun

4) nuneitHOe yBenuyeHue JuH3bI f=0,5

5) nuHelHoOe yBenu4eHue JTUH3bI B=5

6) pokycHoe paccrostHue 1uH3bl F=0.5 MeTpa

2. C kakumu eewjecmeamu modxcem pea2uposamsv 6ooa? Bwibepume mpu eepHulx
omeema U3 _wecmu __u  3anumiume  omeem 8  uoe  COOmEemcmeyrouell

nocne008amenbHOCmu Yu@p 6 bJianke 0meemos.
1) okcun docdopa (V)
2) Kanui
3) ruapoxcun xenesa (I1)
4) cynbdar 6apust
5) oKCU KaJbIHs
6) cepebpo
3. Yemanosume coomeememaue mexncoy 0coOOEHHOCMbIO NUMAHUL OP2AHUMA U €20 CHOCOOOM.
st 5moeo Kk Kaxcoomy snemenmy nepeoco cmoabya noobepume nO3UYUIO U3 6MOPO2O CMOIOYa.
Bnuwume 6 mabauyy na o6aanke omeemos yughpvi 6blOPAHHLIX OMEEMO8.



OCOBEHHOCTD ITMTAHUA OPI"AHUM3M

B) npeBparatoT oHI OpraHu4ecKie BEeIecTBa B APyrue
I') cuHTEe3MpyIOT  OpraHMYecKkHe  BellecTBa U3
HCOPraHNYCCKUX Ha CBECTY

J1) CMHTE3UPYIOT KUCIOPO

E) ucnonb3yroT roToBeie OpraHMueCcKue BEIIeCTBA

A) UCHIOIB3YIOT COJTHEUHYIO HEPTHUIO 1) aBTOTPOQBI
b) ucronp3yloT XUMHUYECKYIO SHEPTHIO, 3aKIIOUYCHHYIO B 2) reTepoTpodbl
e

Yacrs |1
3adanus co c60O00HBIM OMEEMOM.
3anuwume chauana nomep 3a0anus, a 3amem Omeen K Hem).

1. OxapaKmepzwyﬁme UBMEHEHUs 8 COCMOSHUU UOCANbHO20 243d HA ydyacmkax
1 - 2,2 — 3;3 — 1.(m-const)
V A
2
1
0T
2. Kaxk ocywecmeums credyrowue npespawyerusi:

S — SO, —» H,S03 — K>SO3

Hanummre ypaBHEHUs peakiuii U yKaKuTe:

a) K KaKOMy TUITy peakluii OTHOCUTCS KaKJasi U3 HUX;

6) moz popMyIIoi KaXka0ro BemecTBa — K KAKOMY KJIACCY OHO OTHOCHTCH.

3. Yem omnuuaromcs pacmenus om dcusomuvix? Hazoeume He Mmenee mpex
NPU3HAKOS.
OTBETHI
| sapuanm
Yacrs |
Ne 112|3(4|5|6|7|8(9|10(11|12|13|14|15(16|17|18|19]|20

Oreer |B|B|/T'/B|B/B|B/A|/T'|/A|b B |I' (' | B|b |A|b |B

Yacrs |
134
145

B> w e




Yacrs |1
1. 1

JaBJICHUC YBCIIMYNBACTCA.

— 2 — uzoxopuueckuil npoyecc, Ipu MOCTOSHHOM 00BEME ra3 HarpeBaroT,

2 — 3 —uzomepmuueckuii npoyecc, Ipu NOCTOSHHON TEMIIEPATypE ra3 paclIupsIoT, JaBJICHUE
YMEHBIIAETCHI.
3 — 1 — uzobapuueckuii npoyecc, naBjieHue HE U3MEHSCTCS, ra3, OXJXKIAsACh, COKUMAETCS U
BO3BPAIIACTCS B IEPBOHAYAIBHOE COCTOSTHUE.
2. Ca — CaO —
KaJIbIIUN

Ca ( O]‘[)z -
TAAPOKCHUI KaJIbIIUA

CaClz
OKCH/JI KaJIbIUs XJIOpUJ KalbLIHs
2Ca + 0, — 2Ca0 peaxkuus COeIUHEHUS
CaO + H,O — Ca (OH), peakuusi COEIMHEHUS
Ca(OH); + 2 HCl — CaCl, + 2H,0 peakius oOMeHa
3. 1) mpu OTpaBIeHMM YrapHbIM Ta30M 0Opa3yercsi MNpPOYHOE COEAMHEHHE
reMOTJIO0MHA ¢ TUM ra30M — KapOOKCUTEMOTJIOONH;
2) kapOOKCUTEeMOTIIOOMH OJIOKHPYET TeMOTJIOONH U BBIKIIOYAET APUTPOLIUTHI U3 ra3000MeHa;
3) HapyIaeTcs NOCTYIUIEHHWE KUCIOPO/ia B OPraHU3M, U YETIOBEK OTHOAET.
OTBETHI
Il 6apuanm
Yacrs |

Ne

1

10

11

12

13

14

15

16

17

18

o

o

OtBeT

A

Yacrs Il
1.124
2.125
3.

A B B r i} E

1 2 2 1 1

N

Yacrs |1
1. 1
MEHSETCSU.

— 2 — usobapuueckuii npoyecc, Tra3 HarpeBasCh pacIIUpPsETCs, JaBICHHUE He

2 — 3 — usomepmuueckuil npoyecc, TeMIepaTypa OCTAIOTCSI ITOCTOSHHOM, ra3 CXKHMAIOT,
JTaBJICHUE YBEITUYNBACTCS.

3 — 1 —usoxopuueckuui npoyecc, 00beM ra3a He MEHSETCS, Ta3 OXJIAKIACTCS JaBJICHHUE €To
IIPY ATOM TaJaeT, ra3 BO3BPAIIAETCS B IEPBOHAYAIBHOE COCTOSHHE.

2. S — SOZ — H2803 — KQSO3

cepa  okcupncepsl (IV)  cepHucras kucinora  cylb(UT Kaus

S+0;— SO, peakuus coeqUHEHUS

SO; + H)O — H,SO3 peakus coenuHEHHS

H,SO; + 2KOH — K,SO3; + 2H,0  peakius oOmeHa

3. 1) pacTteHus BenyT NPUKPEIUICHHBII 00pa3 *KU3HU U pacTyT B TEUEHUE BCEH KU3HM;

2) KJIETKH PACcTEHH COIEPIKAT IIACTUIBI, XJIOPO(PHIII, KIETOYHYIO CTEHKY U3 IIEJUTIOJIO3HI,
BaKyOJIH C KJIETOYHBIM COKOM,;

3) pacTeHus — aBTOTPO(BI, TPOAYIIEHTHI, CIIOCOOHBIE CO3/IaBaTh OPTaHMYECKHE BENIECTBA U3
HEOPraHMYECKUX C MCIIOIb30BaHUEM COJTHEYHON SHEPTUH U BBIICISATH KUCIOPO/I.



