Yynposa
HaTanbsa
VBaHOBHa

MBOY «Cpeansisi 001meodopazoBareibHas mKojaa Ne 5y

KonTpoubHO - usmepureabubiii MaTepuas (KUM)
JJIS IPOBeIeHH S IPOMEKYTOYHOM aTTecCTalluu
no ®U3UKE
10 kacc
1. Haznayenne KUM

Hacrosimmit KMM npenHazHadeH Jisli TPOBEACHUS MPOMEXKYTOUHOU
arrectanuu 1o ¢uszuke B 10 Kacce C LENbIO OCYIIECTBJICHHS MOHUTOPUHIA
YPOBHSI M KadyecTBa IOATOTOBKH OOYYarolIUXCs B COOTBETCTBUM C TPEOOBAHHUSIMHU
dbenepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB MU (eaepaibHbIX

OCHOBHBIX 00111€00pa30BaTEIIbHBIX MPOTPAMM.

2. JIoKyMeHTBI, onipeessiionue coaep:xxkanne KUM

ConepxxaHue U CTPYKTypa HNPOBEPOYHOM pabOThI OMPENEISIOTCS Ha OCHOBE
dbenepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIIBLHOTO CTaHAApPTa CPEAHETO OOIIETO
oOpa3oBaHus, yTBEPXKICHHOTO  TMpUKa3oM  MMHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 12.08.2022 Ne 732 «O BHECEHMHM H3MEHCHUI B
dbenepanbHbIl TOCYJapCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT CPETHEro OOIIEeTo
oOpa3oBaHus, YTBEPXKICHHbIN TpHKa3oM MUHHUCTEPCTBA 00pa3oBaHUS M HAYKHU
Poccuiickoit  ®epepanuu ot 17.05.2012 No  413»  (3apeructpupoBaH
MunucrepctBom toctutiuu Poccuiickoit ®@eneparuu 12.09.2022 Ne 70034) wu
dbenepanpHOil 00pa3oBaTENbHONM MPOTPAMMbI CpeHEro oO0Iero oOpa3oBaHUs,
YTBEPKIAECHHOM NpruKa3zoM MuHuncrepcrBa npocsenienust Poceuiickont denepannu
or 18.05.2023 Ne 371 «OG6 yrtBepxkaeHuu ¢enepaibHOH 00pa3oBaTENbHON
MpOrpaMMbl CpeHEro 00IIero oopa3oBaHus» (3aperucTpupoBaH MUHUCTEPCTBOM
toctuiuu Poccuiickoit @enepanuu 12.07.2023 Ne 7422).

3. Conepxanue KUM

3.1 Crpykrypa KUM
[TpoBepounas paboTa COCTOUT U3 JIBYX YacTel W BKJIoUYaeT B ceOs 13 3amanmil.
B vactu 1 conepxarcs 3amanus 1-6; B yactu 2 — 3aganus 7—13. 3aganus Kaxaon
YaCTU Pa3JIMYAIOTCS MO COJICPIKAHUIO U TTPOBEPSIEMbIM TPEOOBAHUSIM.
3aganus 1, 2, 4, 7, 9 npennonaraiot KpaTkuii oTBeT. B 3amanuu 3 HeoOX0auMo
cAenaTh YepTEK U PUCYHOK.
3anganus 5, 6, 8, 10—13 npeanonararoT pa3BEpHYTYIO 3aUCh OTBETA.
3.2. Koaudukarop mnpoBepsieMbIX 3JI€MEHTOB  COAEPXKAHUA H
TPe0OBaHUI K YPOBHIO OATOTOBKHU 00y4al0IIUXCH
Komudukatop mpoBepsieMbIX SJIEMEHTOB COACpKAaHUS W TpeOOBaHUN K
YPOBHIO MOATOTOBKH oOy4Jaromnuxcst 10 kimaccoB mo yueOHOMY npeaMeTry « Du3nkay
chopMHUpOBaH c UCIIOJIb30BaHUEM YHuBepcanbHOro KoauukaTopa
pacrnpeeNIieHHBIX 0 KJaccaM MPOBEPSIeMbIX TPeOOBAHUMN K pe3yJIbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOM MPOrpaMMbl CpEIHEro OO0Iero oOpa3oBaHUS U
AJIEMEHTOB cojiepkanust 1o (usuke (0a30BBIM ypPOBEHB), pa3pabOTaHHOTO Ha
ocHoBe Tpeboanuit ®I'OC COO u ®OIT COO.



Ilepeyens MpoBepsieMbIX 3JIEMEHTOB COIEPKAHUS

Kox IIpoBepsieMble 3J1eMEHTBI COJIeP:KAHUS

1 Du3uKa U MeTO/Ibl HAYYHOT0 MO3HAHUSA

1.1 duszrka — Hayka o npupoze. Hayunbie MeToAbl TO3HAHUS OKPY>KAIOIIIETO
Mupa. PoJib sKcriepuMeHTa U TEOpUH B MPOLIECCE MO3HAHUS IPUPOJIBI.
DKCIEPUMEHT B (hU3HKE

1.2 MonenupoBanue (U3MYECKUX SBIEHUW U mpoleccoB. Hayunbie
runore3bl. OuU3nuecKkre 3aKOHbI U TeOpUH. ['paHHIbl TPUMEHUMOCTH
bu3nueckux 3akoHOB. [IpUHIMI COOTBETCTBUSA

2 MexaHuka

2.1 Kunemamuka

2.1.1 Mexannueckoe  ABmKeHHE.  OTHOCHUTEIIBHOCTH  MEXAHUYECKOIO
nBrxkeHus. Cucrema orcyera. TpaekTopust

2.1.2 [lepemenienne, CKOPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHUE MaTepuaibHOM TOYKHU, HMX MPOCKIMM HA OCH CHUCTEMBbI
KoopauHat. CiiokeHHe NepeMElIeHUN U CII0KEHUE CKOPOCTEN

2.1.3 PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEHOE ABMkeHuE. [ paduku
BaBUCHUMOCTH KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMENICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHHU

2.1.4 CBo0O01HOE TazieHre. Y CKOpEHHE CBOOOIHOTO MaICHUS

2.1.5 KpuBoJMHENHOE ABWKEHHE. PaBHOMEpHOE IBHKEHHE MaTE€pUAIBHOU
TOYKH O OKPY>KHOCTH. YTJI0Bast CKOPOCTb, JIMHEWHAasA CKOPOCTh. [lepron
M yacToTa. LIeHTpoCTpeMUTENbHOE YCKOPEHHE

2.1.6 Texnuueckue ycmpoticmea: CIUIOMETP, IBHXKEHHE CHApSIIOB, LIETTHBIE U

€MEHHbIE Nepelaun

2.1.7 I Ipakmuueckue  pabomwl.  VI3MepeHune  MIHOBEHHOW  CKOPOCTH.
HccnenoBanre COOTHOLIECHUSI MEXIY MyTSIMU, MPONUJIEHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHbIE paBHbIC MIPOMEKYTKU BpEMEHU npu

ABHOYCKOPEHHOM JIBMYKCHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIFO

2.2 [unamuxa

2.2.1 [Tpuniun otHocutenbHocTH [amunes. IlepBolii 3akoH  HbroToHa.
MuepruanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHIUn cynepno3uiiuy Cuil

2.2.3 Btopoii 3akon HetoTona aiist Matepuansaoi Touku B MCO. TpeTuii 3akoH
HproTOHA 1151 MaTepUATIBHBIX TOYEK

2.2.4 3akoH BcemMupHoro TsaroTeHus. Cuna Tspkectu. IlepBas kocMuueckas
cKopocTh. Bec Tena

2.2.5 Cwuita ynpyroctu. 3akoH ['yka

2.2.6 Cuia tpenusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS U CHIIa TPEHUS
nokos. Koadgdumument tpenus. Cuna CONpOTUBICHUSI MPU JBUXECHUU
Tesa B )KUJIKOCTH WUJTU Ta3e

2.2.7 [TocTymarenbHOE M BpamaTeabHOE JIBIKEHNE a0COIIOTHO TBEPIOTO TEJa




2.2.8

MOMEHT CuJIbI OTHOCHUTENBHO OCH BpaiieHud. [lmedo cunbl. YcnoBus
aBHOoBecus TBepaoro tena B UCO

2.2.9 Texnuueckue ycmpoticmea: TOIIIMITHUKY, TBUXEHHE HCKYCCTBEHHBIX
CIIYTHUKOB

2.2.10 I Ipakmuueckue pabomwi. VI3yueHue IBIKEHUS OpycKa MO HAKIOHHOM
MJIOCKOCTH  TOJ| JCHCTBMEM Heckoybkux cwil. HccnenoBanue
BABUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOMUX B JedopMupyeMoit
NpY>KMHE UM PE3WHOBOM 00pasile, OT BEIMYMHBI HX Jedopmaiuu.
WccnenoBanue ycIoBUM paBHOBECUS TBEPAOrO Tella, WUMEIOIIETO OCh
BpaIICHUs

2.3 3aKoHnbl cOXpaneHus 6 MexaHuKe

2.3.1 Mmynsc  MaTepuaibHOW TOYKH, CHUCTEMBI MaTepUalIbHBIX TOYEK.
VIMIyIbC CHIIBI M MI3MEHEHHE UMITYJIbCca TeJa

2.3.2 3akoH coxpaneHus uMmityibca B MCO. PeakTuBHOE IBH)KEHUE

2.3.3 PaboTa cubl

2.3.4 MOIITHOCTH CHJIBI

2.3.5 KuneTnyeckas S3HEPTrUsi MATEPUAIIBHOW TOUKH. Teopema O KHHETHYECKOU
DHEPTUH

2.3.6 [lotennuanbHass  sHeprus.  lloTeHuManbHas  SHEpPrUs  yHnpyro
nedopMUpoOBaHHON TNpykuHBI. [loTeHIManbHas SHEpPTUs Tena BOIH3U
MOBEPXHOCTH 3eMJIH

2.3.7 CBsi3b pabOThl HEMOTEHIUAIBHBIX CHUJI C U3MEHEHHEM MEXaHUYECKOM
HPHEPrUH CUCTEMBI TeJ. 3aKOH COXPAaHEHHS] MEXaHUUYECKOW SHEPTHH

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 Texnuueckue ycmpoiicmeéa: NIBUXKEHHUE PAKET, BOJOMET, KOIep,
PY>KUHHBIN TUCTOJIET

2.3.10 I Ipaxmuueckue pabomvi. V3ydeHue CBSI3W CKOPOCTEH Tel TMpH
HeynpyroMm yaape. VccnenoBanue cBsi3u paOOThl CUJIbI ¢ U3MEHEHHEM
MEXAHUYECKON DHEPIUHU TeJIa

3 MouiekyJisspHast GU3UKAa U TEPMOJAMHAMHUKA

3.1 Ocnoevt MKT

3.1.1 OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJIIPHO-KUHETUYECKOM  TEOpHH.
bpoyHoBckoe  nBuxkenue. Juddysusa. Xapaktep JABWKEHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA

3.1.2 Mogenu CTpOeHHsI Ta30B, KHUAKOCTEH W TBEPJIbIX TeNl U OOBICHEHUE
CBOWCTB BEIIIECTBA HA OCHOBE ITUX MOJIETICH

3.1.3 Macca moutekyJs. KonnuectBo Bemectsa. [loctosanass ABoragpo

3.1.4 TeruioBoe paBHOBecue. Temmeparypa u ee wusMmepenue. Illkama

remneparyp Lleabcus




3.1.5

Monens wnpeanbHOro rasza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KHHETHYECKOW TEOPHH MJICaJIbHOTO Ira3a

3.1.6 AGcomoTHasl TeMrepaTypa Kak Mepa CpeqHEll KMHETUYECKOM SHepruu
TEIJIOBOTO JIBM)KCHHSI YaCTHII Ta3a

3.1.7 'YpaBaenue Knaneitpona — MenneneeBa. 3akoH JlanbToHa

3.1.8 ["a3oBbie 3akoHBI. M30MpollecChl B HIICATHPHOM Ta3e C IOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA: U30TepMa, M30X0pa, n3o00apa

3.1.9 Texnuuecxkue ycmpotiicmea.: TepMOMETP, OapoMeTp

3.1.10 Il Ipakmuueckue pabomoel. V3MepeHHe Macchl BO3JyXa B KIJIACCHOMU
KoMHate. VcciiemoBanue 3aBUCHMOCTH MEXKTy TTapaMeTpaMu COCTOSTHHS

a3peKEHHOTO ras3a

3.2 OcHo8bl mepMoOuUHaAMUKU

3.2.1 TepmoauHaMuyeckast cucTema. BuyTtpennsis SHEPTHUs
TEPMOIMHAMHYECKOU CHUCTEMBI M CIIOCOOBI €€ U3MEHEHUSI

3.2.2 KonudecTBo TemioTsl U pabota. BHyTpeHHsS 3HEpPrusi 0JJHOATOMHOTO
WJICATHHOTO Ta3a

3.2.3 Buasl Temonepenayu: TEIJIONPOBOAHOCTh, KOHBEKIMS, HU3JIyYEHUE.
TemmoeMKoCTh Tena. YIenbHas TEIUIOEMKOCTh BemecTBa. Pacuer
KOJMYECTBA TEIUIOTHI ITPH TEIUIONEpe1aue

3.2.4 [lepBblii 3axkoH TepmoauHamuku. [IpuMeHeHHe TIEpBOrO 3aKOHA
TEPMOJIMHAMUKH K U30IpoIeccam

3.2.5 TeruioBpie  MamuHbl. [IpuHIMIBI  AEHCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanuss »Hepruu B TemuioBbIx MammHax. KIIJ[ TermoBoi
mamuebl. [{ukn Kaprao n ero KI1/]

3.2.6 BTtopoii 3akoH TepMoarnHaMUKU. HeoOpaTUMOCTh MPOIECCOB B IPUPO/IE.
TennoBple ABUTATENN. DKOJOTHUECKHE MPOOJIEMBI TETUIOPHEPTETUKH

3.2.7 Texnuuecxue ycmpotiicmea: JIBUTATEIh BHYTPEHHETO

cropanusi, OBITOBOH XOJOIUIHHUK, KOHIUITHOHED

3.2.8 I Ipaxkmuueckue pabomwi. I3MepeHne yaenbHON TEMI0EMKOCTH

3.3 Azpecamuvie cocmoanun eeujecmea hpazosvle nepexoovl

3.3.1 [TapooOpa3oBanrue u KoHAcHcanus. VcmapeHue u KureHue. Y AenabHas
TEIJI0Ta TMapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIICPATypPbl KHUIICHHS OT
aBJICHUS

3.3.2 AOCOJIIOTHAs! ¥ OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa. HachleHHsblii nap

3.3.3 TBepnoe Teno. Kpucrammmueckue u amopdubie Tena. AHHU30TPOMHS
CBOMCTB KpucTawioB. XKuakue kpuctaiuibl. COBpeMEHHbIE MaTEPUAITBI

3.3.4 [1naBneHue M KpUCTAITU3ANMS. Y IeJbHAs TEII0Ta TIIaBICHUS

3.3.5 YpaBHEeHHE TEIIOBOTO OanaHca




3.3.6

Texnuueckue ycmpoticmeéa: TUTPOMETP U IICUXPOMETD, KaJIOPUMETD,
TEXHOJIOTUH TIOJIyYEHHS] COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH

3.3.7 I Ipaxmuueckue pabomwi. I3MepeHHE BIAKHOCTH BO3IyXa

4 DJIeKTPOAUHAMHUKA

4.1 dnekmpocmamuxa

4.1.1 OneKkTpu3anms Ten. JNEKTpUYEeCKUi 3apsa. [[Ba BuUIa 3lEKTPUYECKUX
3apsI0B

4.1.2 [[pOBOAHUKH, TUDIIEKTPUKH U MTOTYIPOBOIHUKA

4.1.3 3aKOH COXPAHEHHUS JICKTPUUECKOTO 3apsiaa

4.1.4 B3anmoneiictBue 3apsiaoB. 3akoH Kynona

4.1.5 DnexkTpudeckoe nojie. HanpskeHHOCTh anekTpudeckoro noss. [punimn
cynepro3utiui. JIMHUU HAPSDKEHHOCTHU AJIEKTPUUECKOTO MOJIs

4.1.6 PaboTa cuil 3IeKTpOCTaTUYECKOro moJisd. Pa3HOCTh MOTEHIINAIOB

4.1.7 [IpOBOOHUKN W JOMDJIEKTPUKH B TOCTOSIHHOM DJIEKTPHUYECKOM IOJIE.
JlnsnexkTpuyueckas MPOHUIIAEMOCTh

4.1.8 DJIEKTPOEMKOCTb. Konpgencarop. DJIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCaTopa. DHEPrusl 3apsKEHHOr0 KOHAEHcaTopa

4.1.9 Texnuueckue yempoticmea: AIIEKTPOCKOII, AIICKTPOMETD,
DIIEKTPOCTATUYECKAass ~ 3alllUuTa,  3a3€MJICHHE  DJIEKTPONPUOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10 I Ipakmuueckue pabomul. I3mMepeHne 371eKTPOEMKOCTH KOHJIEHCAaTOpa

4.2 ITocmoannwiit 3nekmpuyeckuit mok. Toku 6 paznuunplx cpedax

4.2.1 YcimoBusT  CyHIECTBOBaHUS  MOCTOSIHHOTO — DAJIEKTPUYECKOTO  TOKa.
Hcrounuku Toka. Cuiia Toka. [locTosIHHBIN TOK

4.2.2 Hanpspoxkenue. 3akon Oma 1715 yyacTka [enu

4.2.3 DIIEKTPUUECKOE COMPOTUBJIEHUE. Y AEIBHOE COMPOTUBIICHUE BEIIECTBA

4.2.4 ITocnenoBaTennHOE, MapaJuiesIbHOE, CMEIIaHHOS COCIMHCHHE
MPOBOJTHUKOB

4.2.5 Pabota snexktpruueckoro Toka. 3akoH [[xoyis — Jlenna

4.2.6 MONTHOCTB JIEKTPUUYECKOTO TOKA

4.2.7 OJIC 1 BHyTpEeHHEE CONPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma 1s
MOJHOM (3aMKHYTOM) 3JIEKTPUUYECKOM 1Ienu

4.2.8 OJEKTPOHHAsT MPOBOJMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh

COIIPOTHUBJICHUSA MCTAJJIOB OT TCMIICPATYPEIL. CBGpXHpOBOI{I/IMOCTB




4.2.9

DNEKTPUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBonuuku. CoOCTBEHHass W  TpPHUMECHas MPOBOJUMOCTD
noJynpoBogHUKOB. CBoiicTBa P-n mnepexona. IlomynpoBoaHUKOBBIE
npUOOpPHI

4.2.11

OJIEKTPUYECKUM  TOK B AIEKTPOIUTAX. DIIeKTpOIUTHYECKas
cconuanus. JeKTPOIn3

4.2.12

SJIGKTpI/I‘IeCKI/II‘/’I TOK B razax. CaMOCTOSATCIbHBIM U HECAMOCTOSTCIbHBIN
a3psna. PaznuuHbIe TUIIBEI CAMOCTOSATEIILHOTO pa3psaaa. Monnus. [1na3ma)

4.2.13

Texnuueckue ycmpoucmea: aMIIEpMETP, BOJIBTMETP, PEOCTAT, UICTOYHUKH
TOKa, JJEKTPOHArpeBaTeNbHbIE IPUOOPBI, SJIEKTPOOCBETUTEIIbHbBIE
MpUOOPBL, TEPMOMETP CONPOTUBIIEHNUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(hOTOpPE3UCTOPBI, MOJTYIPOBOJHUKOBBIN JUOI, TAJIbBAHUKA

4.2.14

lIpakmuueckue pabomwvl. VI3yuyeHHe CMEIIAHHOTO  COEAMHEHUS
pesuctopoB. M3mepenune DJIC HCTOYHHMKA TOKA M €r0 BHYTPEHHETO

COITPOTHUBJICHUS. Ha6JII-OIIeHI/I€ QJICKTPOJIN3a

IlepeyeHb npoBepsieMbIX TPeOOBAHUIT K MeTANPeIMETHBIM pPe3yJbTaTamM
OCBOEHUSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111€r0

o0pa3oBaHus
Kona IIpoBepsieMble TpeOGOBaAHUS K MeTalNpeIMeTHBIM pe3yJibTaTaM
NpoBepPsieMOr | 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0
0 TpedoOBaHuUs o011ero odopasoBanus
1 Ilo3naBaTeabHble YV ]|
1.1 ba3zoevle nozuueckue oelucmeus
1.1.1 YcTaHaBiMBaTh CYIIECTBEHHBIM MNPU3HAK MM OCHOBAHMUS IS
CpaBHEHMS, KJJacCU(PUKAITMU U 0000ITICHHUS
1.1.2 BbISBISATh 3aKOHOMEPHOCTH M MPOTUBOPEYMUS B PACCMATPUBAEMBIX
SIBJICHUSX
1.1.3 CamocrosiTenbHO (DOpMYJIMpPOBaTh M aKTyalM3UpPOBATh NpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; OMNPENENSATh eI JeSTeIbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHU UX TOCTHKCHUS
1.14 BHOCUTH KOpPpPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
€3yJbTATOB LIEJISIM, OLICHMBATh PUCKHU MOCIICICTBUN ASATCIBHOCTH
1.1.5 Pa3BuBaTh KpeaTMBHOE MBIIUJIEHUE TMPU PELICHUHA KU3HEHHBIX
npobsiem
1.2 ba3zoevle uccneoosamenvckue oelicmeust
1.2.1 Bianerr HaBbIKaMU y4EOHO-HCCIIEIOBATEILCKOM H  MPOEKTHOM
NEesATeIbHOCTH, HABBIKAMHM pa3pelieHus mpooJieM
1.2.2 OBnazeHue BUJIAMHU JESITEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS,
ero MHTepIpeTaluu, TPeoOpa3oBaHUI0 U TPUMEHEHUIO B Pa3TMUYHBIX
VIEOHBIX CHUTyaIlMsX, B TOM YHCJIE€ TPH CO3MaHUH YYEOHBIX U
COIMATBHBIX TPOEKTOB




1.2.3

DOopMUPOBAaHME HAYYHOTO THUIIA MBILUICHUS, BJIAJICHUE HAYyYHOU
TEPMHUHOJIOTUEN, KJIFOUEBBIMHU NOHATHUAMHU U METOAAMU

1.2.4

BbIsBISATH NPUUUHHO-CIICCTBEHHBIE CBA3M U aKTyaJIH3UpPOBATH
3ajiady, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTBI JIJIsi
NTOKa3aTeIbCTBA CBOWMX YTBEPXKIEHUW, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH pellICHUs

1.2.5

AHaJ]I/ISI/IpOBaTL IMOJYUYCHHBIC B XOAC PCHICHUA 3ada4n PC3YJIbTATHI,
KPUTHYCCKH OLCHUBATL HX  JOCTOBCPHOCTHL, IIPOTHO3HUPOBATDH
M3MCHCHHUC B HOBBIX YCJIOBHAX

1.2.6

YMeTh MepeHOCUTh 3HaHHS B TO3HABATENbHYIO M MPAKTHUECKYIO
00JacTu KHU3HEACSITETbHOCTH; YMETh HWHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEAMETHBIX 00JACTeii; OCYIIECTBIAThH IeICHANIPABICHHBIN
MOMCK IIEPEHOCA CPEICTB U CITOCOOOB JEHCTBUA B TPOPECCHOHATBHYIO

Cpeny

1.2.7

CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY METOJI0B
pELICHUsI NPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3Iu4yHbIX METOJ0B
MO3HAHUSA, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3a/aud B
00pa3oBaTENbHOMN ACSITEIBHOCTU U KU3HEHHBIX CUTYAIlUSIX; CTABUTH
npoOieMbl M 3a/Jayd, JOMYCKAaIoIllhe allbTepPHATUBHBIC PEIICHUS;
BBIJIBUT'aTh HOBBIE WJEHU, MpPEIaraTb OPUTHHAIBHBIE IOAXOIbI U
perieHus; paspabaTbiBaTh IUTAH PEIIEHUS MPOOJIIEMBI C Y4YETOM
AHAJIN33 UMEIOIIMXCA MAaTEPUAIIBHBIX M HEMATEPUAJIbHBIX PECYPCOB

1.3

Paboma c unghopmayueit

1.3.1

BrageTs HaBbIKaMu MOJTY4YeHUs] UHQOPMALIMK U3 UCTOYHUKOB Pa3HbIX
TUIOB,  CaMOCTOSITEIBHO  OCYIECTBIISAITh  IOWCK,  aHAJIU3,
CUCTEMAaTHU3ALMI0 U UHTEPIPETALNIO HHPOPMALIMK PA3JIMYHBIX BUJIOB
1 hopM MpeacTaBICHUS

1.3.2

Co3naBaTh TEKCThl B Pa3IMYHBIX (pOopMarax ¢ y4eTOM HAa3HAYCHUS
nH(pOpMAIIUU U LEIEBOI ayIMTOPUH, BBIOMpasi ONTUMAIbHYIO (OpMy
[PEICTABIICHUS U BU3yJIM3aLUU

1.3.3

OHGHI/IBaTI) AOCTOBCPHOCTL, JICTUTUMHOCTD HH(bOpMaHHH, €€
COOTBCTCTBHUC IIPABOBLIM U MOPAJIBHO-3THYCCKUM HOpMaM

1.3.4

Vcrionp30BaTh cpencTBa MHPOPMAIMOHHBIX U KOMMYHHKAIITMOHHBIX
TEXHOJIOTUA B PEHIEHHWH KOTHUTHMBHBIX, KOMMYHHUKATHUBHBIX U
OpraHMU3aIMOHHBIX 33/1a4 C COOIIOACHUEM TPEeOOBaHHUM SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECYpCcocOepeKeH s, MPABOBBIX U
PTUYECKUX HOPM, HOpM MH(OpPMALIMOHHOM 0€3011acCHOCTH

1.35

Bianerr HaBbIKaMM pacliO3HaBaHWUS U 3alUTHl  MHOOpPMAINH,
nH()OpMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH

KommyHukaTuBHubie Y'Y /|

2.1

Oobwenue

2.1.1

OCYI_HCCTBJ'ISITB KOMMYHHKAllU1 BO BCEX C(l)ean JKHU3HHU, BJIIAACTH

a3JIMYHBIMH CII0OCO0aMM O6H16HI/ISI )41 B3aI/IMO,Z[€I>'ICTBPI}I




2.1.2

PaBBepHYTO U JIOTUYHO H3Jjlaratb CBOKO TOYKY 3pCHUSA C
MCII0JIb30BAHUCM A3BIKOBBIX CPCACTB

2.1.3

APryMEHTHPOBAaHHO BECTH JHAJIOT

PeryasituBubie YY /|

3.1

Camoopeauus*auu}l

3.1.1

CaMOCTOSITEIbHO OCYILECTBIISATh MO3HABATENBHYIO JACSTEIbHOCTD,
BLISIBIISITh MPOOJIEMBbI, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE
3a/1auyu B 00pa30BaTeIbHOMN ACSATENBHOCTU U )KM3HEHHBIX CUTYalUX;
11aBaTh OIICHKY HOBBIM CUTYallUsAM

3.1.2

CaMOCTOATENBHO COCTAaBJIATH IUIAH PELIEHUs] MPOOJIEMBI C YYETOM
MMEIOIIMXCA ~ PECypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MPEANOYTEHUM; 1eJ1aTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro,
OpaTh OTBETCTBEHHOCTHh 3a PEUICHUE; OLEHUBATH MPUOOPETEHHBIN
OMBIT; CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOU
SPYJIMLIMHU B Pa3HbIX 00JIACTSIX 3HAHUM

3.2

Camoxkonmpons

3.2.1

I[aBaTB OOCHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPCKTHBBI B
JACATCIIBHOCTD, OLICHUBATH COOTBECTCTBUC PE3YJIHLTATOB LCJIAIM

3.2.2

Braners HaBbIKAaMU IO3HABATENBHOU pedieKCHH Kak OCO3HAHUS
COBEpPILIAEMBIX JECUCTBUM W  MBICIUTEIBHBIX IPOLIECCOB, HX
PE3yJIbTATOB U OCHOBAHUM; UCIOJIb30BaTh MPUEMbl PEIICKCUU IS
OIICHKM CHTYyallud, BHIOOpA BEPHOTO pEIICHHS; YMETb OIICHUBATh
VICKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO

3.3

IMoyuoHanbHbLU UHmMeL1eKm, MPEANOJIAT A0 N
c(hOpMUPOBAHHOCTH: CaMOPETYJIMPOBAHUS, BKJIFOYAIOILIETO
CaMOKOHTpOJIb, YMEHHE IPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE
MOBEJACHUE, CIOCOOHOCTh aJaNTHPOBATBCA K HAMOIMOHAIBHBIM
M3MEHEHUSIM M TPOSIBIATH THMOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHUBALIMH, BKIIOYAKOLIEH CTPEMIICHUE K JOCTHKECHUIO
[[E]IX U yCIIeXy, ONTUMHU3M, UHULIMATUBHOCTb, YMEHUE JIEUCTBOBATD,
MCXOJsl U3 CBOUX BO3MOKHOCTEMN

Ilepeyennb nmpoBepsieMbIX NPeAMETHBIX Pe3yJIbTATOB OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEero 001ero 00pa3oBaHus

Kon IIpoBepsiemble IpeaMeTHbIE Pe3y/IbTAaThl 0CBOCHUSA Meranpen-
nposepsie- OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl METHBI’
MOro cpeaHero oodmero o0pa3oBanus pesyabrar
pe3yJabTara
10.1 JleMoHCTpHUpOBaTh Ha IPUMEpax poJib U MECTO PU3UKU B (hOPMUPO- MII
BaHUH COBPEMEHHOW HAyYHOH KapTUHBI MUpa, B pa3BuTuu coBpemen- | 1.1.1-1.1.5
HOM TEXHUKHU W TEXHOJIOTUH, B MPAKTUYECKON JESATEIIbHOCTH JIFOJIEI




10.2

YYUTHIBaTh TPAHUIIBI PUMEHEHHS U3YUCHHBIX (PH3UMYECKUX MOJICICH:
MaTepHuaibHas TOUKa, MHEpIUAJIbHAs CUCTEMa OTCUYeTa, a0COTIOTHO
TBEPAOE TEJIO, UICATBbHBIN I'a3; MOAEII CTPOCHHUS I'a30B, KUIAKOCTEN 1
TBEPABIX TEJI, TOUCUHBIM AJIECKTPUUECKUN 3apsii — MPU PEUICHUH
du3nueckux 3a1a4y

MII
1.1.1-1.15

10.3

PacrioznaBath ¢usndeckue sBiieHus (IIPOLECChl) U OOBSICHATD UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETUYCCKOW TEOpUHU
CTPOCHHMSI BELIECTBA U AJICKTPOANHAMUKHI: PABHOMEPHOE U PABHOYCKO-
PEHHOE TPSMOIMHEHHOE JBIKEHHUE, CBOOOTHOE MAJICHUE TE, IBUKE-
HUE 0 OKPY)KHOCTH, MHEPIHs, B3aumoJeicteue tei;, auddysus,
OpOYHOBCKOE JIBU)KEHUE, CTPOSHUE JKUAKOCTEH M TBEPIBIX TEl, U3Me-
HEeHHe 00beMa TeJl IPU HarpeBaHUH (OXJIaXKICHHUH ), TEIUIOBOE PaBHO-
BECHE, CTIAPCHUE, KOHCHCAIINS, TUTABIICHUE, KPUCTAILTU3AIINS, KUTIE-
HHE, BJI&KHOCTh BO3/1yXa, IIOBBIIICHHE ABJICHHS ra3a Py ero Harpe-
BaHUU B 3aKPBITOM COCYJIC, CBS3b MKy MapaMeTPAMH COCTOSHHS
rasa B U30Mpoleccax; MIESKTPH3AIHS TEI, B3aUMOJICHCTBHE 3apsi/IOB

MII
1.1.2;1.13

10.4

OnucelBaTh MEXaHMYECKOE JIBUKEHHUE, HCIOJIb3Yys (U3HUYECKUe
BEJIMYMHBIL: KOOPIMUHATA, IIyTh, IEPEMELLEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CHJIa, UMITYJIbC Teld, KHHEeTUYEeCKas dHEPrus, IOTEH-
[MaIbHAasl SHEPIusi, MEXaHHUYeCKas paboTa, MEXaHN4eCKasi MOIIIHOCTB;
IIPY OMTMCAHUU MTPABHIIBHO TPAKTOBATH (PU3MUECKHIA CMBICIT HCIIOIb-
3yEeMBIX BEJIMYHH, UX 0003HAUCHHUS U €IUHULIbI, HAXOUTh (POPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (PU3MYECKYI0 BEIWYHHY C JPYTUMHA
BEJIMYMHAMU

MII
111115

10.5

OmnuceBaTh HU3YyYCHHBIC TCIUIOBBIC CBOIICTBA TEJI U TEIUIOBLIE SIBJICHUS,
UCTIONB3Ysl (PU3MUECKUE BEJIMYHMHBI: JaBIICHHE ra3za, TeMIeparypa,
CpCOAHAA KUHCTUUCCKAA SOHEPTUA XaOTHYCCKOTO JIBMIKCHHA MOJICKYII,
CpeIHEKBaIpaTUyHasi CKOPOCTh MOJEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHsIsSI SHEPrusi, paboTa raza, KodQQHIMEHT TOJIe3HOTO JEUCTBUS
TEIUIOBOTO JBUTATENs; TPU OMHCAHWM TMPABUIBHO TPAaKTOBATh
(1)I/I3I/I‘I€CKI/II\/’I CMBICJI HUCIIOJB3YEMbBIX BCIIMYUH, UX 00o03HaueHus "
€IMHUIIBI, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYIECKYIO
BEIIMYVHY C JPYTVIMU BETUYNHAM

MII
111115

10.6

OnuceIBaTh U3y4YEHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEK-
TpUYECKHE SIBIECHUS (IIPOLECCHI), NCTIONB3YsI (PU3NYECKHE BEIMUUHBIL:
IIEKTPUYECKUH 3apsl, JIEKTPUUECKOE T0JIE, HANIPSKEHHOCTD MO,
MOTEHLIMaJ, Pa3HOCTh IMOTEHIMAJIOB; MPH OMMCAHWU TMPABUIBHO
TPAKTOBATh (PU3NUECKUIT CMBICI HCIIOJIB3YyEMBIX BEJTMUHH, UX 0003HA-
YEHUS] U €IMHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYI0 BEJTMUMHY C IPYTHUMHU BeJTMYUHAMU

MII
1.1.1-115

10.7

AHaM3UpOBaTh (U3MUECKUE TPOIECCHl M SBICHHS, HCIIONB3YS
¢du3nvecKkre 3aKOHBI ¥ IPUHIIHITEL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
I1 u 111 3akonbI Hpt0TOHA, 3aKOH COXpaHEHUs] MEXaHUUECKOM SHEPIUH,
3aKOH COXPaHEHHS UMITYJIbCA, TIPHHIIHIT CYTIEPIIO3UIIAH CHIT, TPUHIIATT
paBHONPABUsl HMHEPLHMATIBHBIX CHUCTEM OTCYETa; MOJIEKYJISPHO-
KWHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHEBI, CBSI3b
CpelHel KMHETHYECKOH PHEepPruu TEIIOBOTO JBMXKEHUS MOJEKYI
¢ a0COJFOTHOM TeMIIepaTypoi, EPBBIN 3aKOH TEPMOIMHAMUKH;, 3aKOH
COXpaHEHMs 3JIEKTPUUECKOro 3apsaa, 3akoH Kysona; mpu 3Tom
pa3uyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €0 MaTeMaTHIECKOe
BBIPOKEHHE U YCIIOBUS (TPAHUIIBI, 00JIaCTH) TPUMEHHUMOCTH

MII
1.1.1-1.15;
123




10.8 OOBACHATH OCHOBHbIC TPUHIIMIIBI ACHCTBHUS MAIIHH, IPHOOPOB U MII
TEXHUYECKUX YCTPOMCTB; pasznuyaTh YyciaoBuss ux Oe3omacHoro | 1.1.1-1.1.5;
UCIIOJIb30BAaHUS B IOBCETHEBHON YKU3HU 1.3

10.9 BBIMONHATH 3KCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3NYECKHUX SBICHUI MII
U [IPOIIECCOB C MCITOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX u3Mepenwuii; | 1.2.1-1.2.7
npu 3ToM (popMyIMpOBaTh MpodIIeMy/3a1auy U THIIOTe3y yuyeOHOTro
9KCIIEPUMEHTa, COOMPATh YCTAaHOBKY W3 IPEIIOKEHHOTO 000py-

JIOBaHUs1, IPOBOJIUTH OMBIT M (HOPMYJIIHUPOBATH BHIBOJIBI

10.10 OcymiecTBIATh MPSAMBIE W KOCBEHHBIC H3MEpPEHHUs (PU3NYECKUX MII
BEJIMYWH; TIPH 3TOM BBIOMPATh ONTUMAIBHBINA criocod m3mepenus u | 1.2.1-1.2.7
HCII0JIb30BATh M3BECTHBIE METO/IbI OLIEHKH MTOTPEITHOCTEH N3MEPEHU

10.11 HccnenoBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BETUYUHAMHU MII
C UCIIOJIb30BAHUEM IIPSIMBIX H3MEPEHUI; TP 3TOM KOHCTpyHupoBars | 1.2.1-1.2.7
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl OTYYEHHOW 3aBHCUMOCTH
(Gu3MYeCKUX BEIMYUH B  BHUJIE
TaOIuI ¥ rpaKOB, AETATh BEIBOJIBI ITO PE3YJIbTATaM UCCIIETOBAHUS

10.12 CoOmoiate mpaBuia 0O€30MACHOTO TpyJda TPH  TPOBEACHHUU MIT
UCCIEOBAaHUK B paMKax Yy4eOHOro OJKCIIepHMEHTa, ydeOHo- | 3.1;3.2
UCCIIEIOBATEIIBCKON U POEKTHOMN NESATEIbHOCTH C
UCTIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOWCTB U JIAOOPaTOPHOrO
00opyI0BaHUs

10.13 Pemiate pacueTHble 3a/1a4u € SIBHO 33/IaHHON (PU3NYECKON MOJIENBIO, MIT
UCIONB3Ys  (U3MYECKHE 3aKOHbI ¥ mIpuHOUNb;;, Ha ocHose | 1.1.1-1.1.5
aHaJIM3a YCJIOBHS 3a7add  BBIOMpaTh (U3MYECKYIO MOJEIb,

BBIJICTIATH (PU3NYECKUE BETMYMHBI U (YOPMYIIbI, HEOOXOJUMBIE  JUIS
€e pemieHus, TPOBOAWTH pPAaCUYETHl U OIEHWBATh PEATHHOCTD
MOJYYEHHOTO0 3HA4YeHUs (U3UUECKOM

BEJINYMHBI

10.14 Pemarb  kayecTBEHHbIE  3aJauyM:  BBICTPAMBATh  JIOTHYECKHU MII
HEMPOTUBOPEUYMBYIO  LENOYKY  pacCyXICHHUU C omopoii | 1.1.1-1.1.5
Ha H3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUECKHUE SIBICHUS

10.15 Hcnonb30BaTh MpH pELIEHWH Y4YeOHBIX 3a/Jad COBPEMEHHBIE MII
WH(POPMALIMOHHBIE TEXHOJOTUU JUIS TIOMCKa, CTpyKTypupoBanwus, | 1.3.1-1.3.5;
UHTEpIpeTalui U NPeACTaBICHUs yUeOHOM 1 HayuyHO-TIOMYJIIPHOM 2.1
uHpOpMaLMK, TONYYeHHOH W3  Pa3IMYHBIX  MCTOYHHKOB;

KPUTHYECKH aHAJIH3HPOBATH MTOTy4aeMyI0 HH(POPMAITHIO

10.16 [IpuBoauTh mpHUMEpHl BKJIaJa POCCHUMCKUX U  3apyOeKHbIX MII
yUYEHBIX-DU3MKOB B pa3sBUTHE HaykW, oObscHenwe nporeccos | 1.3.1-1.3.5;
OKPY’KaIOIIer0 MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH 2.1

10.17 Hcnonb30BaTh TeOpeTUYECKHUE 3HaHUS N0 (pU3MKe B OBCEAHEBHOM MII
KU3HU JJIs  o0ecriedeHust Oe3omacHoCcTH Tpu  oOpamennu | 1.2.1-1.2.7
¢ mpubopaMM M TEXHUYECKUMHU YCTPONCTBAMHM, JUISI COXPaHEHUS
3I0OPOBBST M COOJIIOJICHUST HOPM DSKOJOTHYECKOTO IOBEICHHS B
OKPY’KaIOIIEeH cpene

10.18 PaboTatp B rpyIine ¢ BbIIMOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX poJiei, MIT
IUIAHUPOBaTh  PabOTy TPYMIbl, paluoOHANBHO pacnpenensts | 2.1.1-2.1.3;
00s13aHHOCTH ¥ IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX 2.2

CUTYyalHsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaKIOTO U3 YYAaCTHHUKOB
TPYIIIBI B pELIEHHE paccMaTpruBaeMoi poOIeMbl




3.3. Pacnpenenenne 3axannii KM 1mo ypoBHIO CJI05KHOCTH

IIpoBepsiemble TpeOOBaHUS (YMEHUS)

'YpoBeHb
CJ10KHO-
CTH

Maxkcu-
MaJIbHBIH
0aJI71 32
BBLITIOJIHE-
HHE
3agaHusA

ChopMUpOBaHHOCTh YMEHHI paclo3HaBaTh (PU3NYCCKUE SBICHUS
(Tporiecchl) 1 0OBSACHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB. Branenue
OCHOBOTIOJIATAIOMUMHU  (PU3UYECKUMH TIOHSITHSIMH U BEIMYHMHAMH,
XapaKTePU3YIOIUMU (PH3HUECKHUE MTPOIECCHI

1

Pemrate kauecTBEHHBIC 33Jauu, TPEOYIOILIMEe MPUMEHEHUS 3HAHUH W3
Pa3HBIX pa3AesoB LIKOJBHOIO Kypca (DUM3MKM, a TaKKe HMHTEerpaluy
BHAHUM W3 JPYTHX I[PEIMETOB E€CTECTBEHHOHAy4YHOI'O LHKJIA:
BBICTPAUBaTh JIOTHYECKYIO LEMOYKY PpAacCyKICHUM C ONOpoil Ha)
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKUE SIBICHHS

Pemarh kauecTBeHHBIE 3a/1a4yM, TpeOYIOIIMe NMPUMEHEHHs] 3HAaHUN U3
Pa3HBIX pa3AesioB MIKOJBHOTO Kypca (DM3MKH, a TaKkKe WHTETrpaluu
BHAHUW W3 JPYrUX M[PEAMETOB €CTeCTBEHHOHAYYHOIO IIHKJIA:
BBICTPAUBAaTh JIOTUYECKYIO IEMOYKY pAaCCYXICHHM C OMOpON HAQ|
M3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UUYECKUE SIBJICHHUSI

Pemarh kauecTBEHHbIE 3a/la4yM, TPeOYOIUE NPUMEHEHUs] 3HaHUN U3
Pa3HBIX pa3AesoB LIKOJBHOIO Kypca (DUM3MKM, a TaKKe HMHTEerpaluu
BHAHUW M3 JpYrMX [pPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJIA:
BBICTPAUBaTh JIOTUYECKYIO LEMOYKY PpacCyKIEHUH C ONOpOod Ha
M3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBICHHUS

ChopMHUpPOBAaHHOCTh, yMEHHUSI pEIIaTh pacyeTHBIE 3aJaud C SBHO
BaJlaHHOW U HESBHO 3aJaHHOU (DU3MUECKON MOJENbI0: HA OCHOBaHHUH
QHAIM3a YCJIOBHS BBIOMpATh (PU3UUYECKHE MOJENH, OTBEYAIOIIHE
TpeOOBaHUSAM 3a/1auu, NPUMEHSTH dbopmyIbI, 3aKOHBI,
BAKOHOMEPHOCTH M TIOCTyJIaThl  (PU3WYECKUX  TEOpUH  TpH
MCIONBb30BAHUM  MaTeMAaTHMYECKUX  METOJOB  pEIIeHHs  3ajad,
MPOBOJUTH  pacyeTbl HAa OCHOBAaHMM HMMEIOUIUXCS  JIaHHBIX,
QHAITM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMBI PEIICHUs C
YETOM IOJTYYEHHBIX PE3yJIbTaTOB

ChopMUpPOBaHHOCTh yMEHHUSI pellaTh pacueTHbIE 3aJaud C SBHO
BaJIAaHHOW W HESIBHO 3aJaHHOMN (DM3MYECKOW MOJIEIhI0: HA OCHOBAHHUH
QHaJM3a YCJIOBHS BbIOMpaTh (U3MUYECKHE MOJAEIH, OTBEYAOIIUE
TpeOOBaHUSAM 3a/1a4u, MIPUMEHSATH (dhopMmybI, 3aKOHBI,
BAKOHOMEPHOCTH W  TOCTyJaTbl  (U3UYECKUX  TEOopuil  mpu
MCIOJIb30BAaHUM  MaTeMaTUYeCKUX  METOJIOB  pelIeHHs]  3ajad,
MPOBOAUTH  pPAacyeTbl HAa OCHOBAaHMM  MMEIOIIMXCS  JaHHBIX,
QHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METOMAbI PELIEHUs C

YCTOM ITOJYHUYCHHBIX PC3YJIbTATOB

Yactb 2

ChopMHUpPOBAaHHOCT, yMEHHH TPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHHUKH, MOJIEKYJIAPHOU buzuku u TEPMOJMHAMUKH,
PIIEKTPOIMHAMHKHN, KBAHTOBOW (DU3WKHM I aHAIM3a U OOBSCHEHUS
SBJICHU MUKPOMHPA, MAKPOMHPA U MEraMHpa, pa3jauyaTb YCIOBHS

(rpaHuIbl, 006J1ACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh




BceoOInii xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
MCIOJb30BAHUS YAaCTHBIX 3aKOHOB; aHAJIU3UPOBaTh (PU3UUECKUE
[IPOLIECCBI,  UCIIOJIb3YySl ~ OCHOBHBIE  IIOJIOKEHHUs, 3aKOHbl H
BaKOHOMEPHOCTHU

ChopMUPOBaHHOCTh YMEHHS pEIIaTh pacyYeTHBIC 3a/Ja4d C SIBHO
BaJlaHHOW W HESBHO 3aJaHHON (PU3UYECKON MOJICIbIO: HA OCHOBAHUU
AHaAJIM3a YCJOBHSI BbIOMpaTh (M3MUECKHE MOMCIH, OTBEUAIOIIUE
TpeOOBaHUAM 3a/1a4u, HIPUMEHSITh bopmybl, 3aKOHBI,
BAKOHOMEPHOCTH ¥  TOCTyJaThl  (PU3MYECKMX  TeOpud  IpHu
MCTIOJb30BAHUM  MAaTEMaTHYeCKHMX  METOJOB  peIIeHUs  3ajad,
MPOBOJIUTH pacyeTbl HAa OCHOBAaHMHM HUMEIOIIUXCA  JIaHHBIX,
QHAJTM3UPOBATh PE3YJIbTAaThl M KOPPEKTHUPOBATH METOMABI PEIICHHS C
YUETOM TOTYYEHHBIX PE3yJIbTaTOB.

OBnazeHue pa3IuyHBIME crocobamMu  paboTel ¢  uHOpManuei
(bU3NIECKOTO COAEpIKaHUs, pa3BUTHE YMEHUN KPUTUYECKOTO aHAIN3a
M OLIEHKH JIOCTOBEPHOCTH IMOJIy4aeMOi HHPOPMAITUT

Brnagenue  OCHOBHBIMM ~ METOJAMHU  HAYyYHOrO MO3HAHUA,
MCIOJIb3YEMbIMH B (DU3WKE: TPOBOAHUTH TNPSIMBbIE W KOCBCHHBIE
M3MepeHUsT (PU3NICCKUX BEJIIMYUH, BBHIOWpAs ONTUMAIBHBINA CIIOCOO
M3MEPEHHS U UCIIOJIb3YsI H3BECTHBIE METObI OLICHKH

[MOrPEMIHOCTEN W3MEPEHUI, MPOBOIUTH UCCIEAOBAHUE 3aBUCUMOCTEN
(U3MYECKUX BENUYMH C HCIOJIB30BAHUEM TPAMBIX HU3MEPEHHH,
OOBSCHATH TIOTYyYEHHBIC PE3YJIbTAThI, UCTIONB3YS (PU3UUCCKUE TCOPHH,
BaKOHBI M TIOHSATHS, W JeNaTh BBIBOJBL, COOMIOJATh MpaBUIIQ
0e30MacHOTO Tpyda NIpHU TPOBEICHUM WCCIEAOBAHHA B paMKax
y4eOHOTr0 IKCIIEPUMEHTA B yUeOHO-UCCIIeIOBATEIbCKOM e TEIbHOCTH
C HCIOJIb30BaHUEM IM(MPOBBIX HU3MEPUTEIBHBIX YCTPOWCTB W
i1abopaTopHOTO 000y IOBAHUS

10

ChopmupoBaHHOCTE YMEHHUI pacro3HaBaTh (PUIUUYECKHE SBICHHUS
(Tporiecchbl) U OOBSACHATH X HA OCHOBE M3yUEHHBIX 3aKOHOB.

Pemath kauecTBeHHBIE 3a/1a4yM, TPeOYIOIIMe NMPUMEHEHHs] 3HaHUN U3
pa3HBIX pa3fesioB MIKOJBHOTO Kypca (PU3MKH, a TakXKe WHTEerpalnuu
BHAHUN W3 JPYTUX MPEIMETOB E€CTECTBEHHOHAY4YHOr'O0 LHKJIA:
BBICTPAUBATh JIOTUYECKYIO IIEMOYKY pAaCCYXIECHHM C OMOpoN HAa|
M3Y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHHUS

11

Brnagenre  OCHOBHBIMH ~ METOJAMHU  HAY4YHOIO  IIO3HAaHUA,
MCIOJIb3YEMBIMU B (DU3MKE: NPOBOAUTH MpsIMble M KOCBEHHBIE
M3MepeHusl (PU3NYECKUX BEJIWYUH, BBIOMpas ONTUMANbHBINA CIIOCOO
M3MEpEHUs] M UCTIONb3YsI U3BECTHBIE METObl OLIEHKH MOTPEITHOCTEN
M3MEpeHull, MPOBOIUTH HCCIEAOBAHHUE 3aBUCHUMOCTEH (PU3HUECKUX
BEJIMYUH C HCIIOJIb30BAHUEM MPSAMBIX HU3MEpPEHHH, OOBACHATH
MOJIy4E€HHbIE PE3YyJIbTaThl, UCIOJb3Ys PU3NYECKUE TEOPUH, 3aKOHBI U
MOHSITHSI, U JeJIaTh BHIBOBI

12

OBjnaneHue pazIu4YHBIMU croco0amMu  paboTel ¢  HHOpMaIei
(bU3MYECKOTO CoAepk aHUsl C HUCHOJb30BAaHUEM COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTUH, Pa3BUTHE YMEHHM KPUTHUYECKOTO
QHAJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJTyuyaeMoi nHopmanuu

13

OBjnaneHne pazIu4YHBIMU croco0aMu  paboTel ¢  HH(OpMaIei
(bU3MYECKOTO CoAepkaHUsl C HUCIHOJb30BAaHUEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH, pa3BUTHE YMEHHMHA KPUTHUYECKOTO

AHAJIM3a U OIICHKH JJOCTOBEPHOCTH IOJIy4aeMOM HH(MOPMALIHH




Bcero 3ananuii — 13, u3 HUX 110 ypoBHIO clioskHOCTH: b — 8; I1—5.
MakcumanbHbli niepBuaHbIN 6armt — 20.

Ne YPpoBeHb CJI0KHOCTH KommmuectBo |Makcumaibubl [IIPOIEHT MakcH-
3aJaHui 3aJaHui ii meppuunpii  MaJ1bHOTO
AL MEepBUYHOIO 0aJl1a
3a BBINOJTHEHHE
3aJaHNH JaHHOT0
YPOBHSI CJIOSKHOCTH
0T MAKCHMAJIbLHOI'0
MepPBUYHOIO 0asIa
3a BCIO padoTy
1 |ba3oBbIi 8 10
2 [loBbIIEHHBIH 5 10 50
Hroro 13 20 100

4.CucreMa OoIeHUBAHHSA BBINOJHEHHA OTHAEJBLHBIX 3agannii KM
3amanus 1, 2, 3, 4, 9 onienuBatorcst 1 6aymom.

[TonHbBIN MpaBUIIBHBIN OTBET HA 3ajlaHue 7 oueHuBaercd 2 Oamiamu. Eciu B
OTBETE JOIMylIeHa OAHAa OIMMOKa (OJHO W3 YHUCEN HE 3alMCaHO WM 3alMCaHO
HETMPaBWIBHHO), BHICTABIISIETCS | 0asi; eciu 00a 4uciia 3arnMcanbl HEMPaBWIHLHO WITH
He 3anucanbl — 0 6ayIoB.

OTBeT Ha Kaxkjoe u3 3amanuii 5, 6, 8, 10—13 oreHuBacTCs B COOTBETCTBUM C
KPUTEPUSIMU.

MaxkcumanbHbIN IEPBUYHBIN 0asll 3a BbIONHEHHE padoThl — 20.

[Tonyyennsie ywyacTHukoM BIIP Oamnbl 3a BBINOJHEHHME BCeX 3aJaHHM
cymmupyrorcs. CyMMapHbiii 0ain o0ydaromerocss NepeBOJAUTCS B OTMETKY 110
NATUOAMNIBHOM IIKaJIe C YYETOM PEKOMEHAYEeMOM IKabl IEPEeBO/Ia, PUBEIEHHON
HIDKE.

5.1IIkajna mo mepeBoay NEPBUYHBIX 0AJUIOB B OTMETKH M0 NATHOANILHOM

HKaJje
OTMeTKA 0 NATHOATLJILHOM «2» «3» «d» «S»
HIKAJIe
[ lepBryHbIC OAILIIBI 0-5 6-10 11-15 16-20

6. Bpems BbInoJTHeHUs1 padoOTHI

Ha BhinmonHeHue npoBepoyHO pabOThl OTBOJAUTCA JBa ypoka (He Ooisee 45
MUHYT Kaxabii). PaboTta cocTouT u3 nByx yactei. 3agaHus yacrtei 1 u 2 Moryr
BBIIIOJIHATHCSI B OJJUH JIEHb C MEPEPhIBOM HE MeHee 10 MUHYT WM B pa3HbIE JTHU.
Ha BrimonHeHHE 3a7aHUil KaKI0W YacTh OTBOAMTCS OAWH Ypok (He Oomee 45
MUHYT).

7. JlonoJHUTEJIbHbIE MATEPHAJIbLI H 000PY10BaHUS, HEOOXOAMMBIE J1JIsI
NnpoBeAeHUus padoThI

[Ipu mpoBegeHnn pabOTHI MOKET HCIOJIB30BATHCS HEMPOTPaAMMHUPYEMBIN
KAJIBKYJIATOD.



1)

2)
3)

4)

JemoncTpaunonnsiii Bapuant KUM
JJIS IPOBeIeHU s IPOMEKYTOYHOM ATTeCTAlNH
no ¢usuke B 10 kiaacce

HNucTpykiusi 1o BHINOJHEHUIO Pad0ThI

Ha BeimoHeHMe 3aanuii vacty 1 mpoBepodHOit paboThI O (pHU3MKE OTBOAUTCS
OJIMH ypOK

(ae 6onee 45 munyT). YacTs 1 BKITtOUaeT B ceos1 6 3a1aHMiA.

OTBeThl Ha 3aJlaHMs 3aMMIIUTE B TMOJISI OTBETOB B TEKCTe paboThl. B cimydae
3aIlliCH HEBEPHOTO OTBETA 3aYEPKHUTE €r0 U 3AIUIINUTE PSIIOM HOBBIH.

[Ipy BbIMOTHEHUU pabOTHl HE pa3pemIaeTcsi MOJIb30BAaThCS YUYCOHUKAMU,
paboYuMU TETPAIIMH, CIIPABOYHBIM MAaTEPUATIOM.

[Tpu HEOOXOAMMOCTH MOKHO TTOJTH30BATHCS YSPHOBHUKOM. 3aITMCH B YEPHOBHKE
MIPOBEPATHCS M OICHUBATHCS HE OYAYT.

CoBeTyeM BBITIONHSATE 33JJaHUS B TOM MOPSAKE, B KOTOPOM OHU JIaHbI. B memsix
HPKOHOMHH BPEMEHU TIPOITyCKalTe 3aJjaHue, KOTOpO€ HE YNaETCA BBIMOJIHUTH
cpazy, W TepexoauTe K cienayromiemy. Ecnu nocne BeimoaHenus pabotsl y Bac
OCTaHeTCsl BpeMsi, TO BbI cMoskeTe BEpHYTHCS K MPOITYIIICHHBIM 3aIaHUSIM.

Yacts 1

BriOepure Bce BepHBIC YTBEPXKICHUS O (PUBHUECKUX SBICHUSX, BEIUYHMHAX H
3aKOHOMEPHOCTAX. 3alUIIUTE B OTBETE UX HOMEpA.

MexaHnueckoe ABM)KEHHE OTHOCUTEIbHO, HANpPUMEpP CKOPOCTh Tejlda 3aBUCUT
OT TOr0, OTHOCHUTEJIBHO KaKOro INpEeaMETa pacCMAaTPUBAETCS IBHKEHHE 3TOrO
Tena.

CpenHsist CKOPOCTh JBUKEHHMSI OpOYHOBCKOM 4YacTHIbl B Ta3e HE 3aBUCUT OT
TEMIIepaTyphbl ra3a, HO CyIIECTBEHHO 3aBUCUT OT MacChl 3TOM YaCTHILIBI.

B menu mocTtosiHHOro TOKa Ha BCEX MOCIEAOBATEIBHO COEAMHEHHBIX PE3UCTOPAX
HE3aBUCUMO OT MX IOJIOKEHUS HAIIPSHKEHUE OJJMHAKOBO.

B snexTpuuecku M30IMPOBAHHOM CcHCTEME Tell anredpandeckas cymma
AIEKTPUUECKUX 3apsJIOB TE COXPAHSIETCS.

OTBerT:




O,

B tabnuue npuBeneHsl TeMIEpaTyphl IJIABJICHUS U KUIIEHUS] HEKOTOPBIX
BEIIECTB MPH HOPMAJILHOM aTMOC()EpPHOM JaBICHUU.

No BemectBo Temmneparypa Temneparypa
TIJTABJICHUS KUTICHUS

1 X7op 1/1K 239 K

2 Coupr 159 K 351 K

3 PryTh 234 K 630 K

4 Hadramun 353 K 490 K

Yxkaxute Homep(a) BemiecTs(a), kKotopoe(-bie) OyneT(-yT) HaXOIUTHCS B
KHUJKOM COCTOSIHUU Mpu TemmepaType 85 °C u HopMaJbHOM aTMOC(hEpHOM

JaBJICHHUH.

OtBeT:

N306pazute

OTtBeT:

BHYTpPH IPAMOYTOJIbHUKA
HaIPsHKEHHOCTH

JIMHUH

QJICKTPOCTATUYICCKOI'O IIOJIA
HCIIOABHUIKHOT'O TOUYCYHOI'O ITOJIOKHUTCIBHOI'O 3apsaad, YKa3aB UX HAIIPaBJICHUC.

VYyamuecss u3ydalid TPOTEKAHHWE DJIEKTPUUECKOTO TOKa B IIEMH, CXema
KOTOpoi n3o0pakeHa Ha puc. 1. [lepeaBurast pel4akoK peocTara npu 3aMKHYTOM
KJIIOYe, OHU CJEIUIM 3a HW3MEHCHHEM CHJIbl TOKa M TIOCTPOUIU Tpaduk
3aBUCUMOCTH CHJIbI TOKa | oT Bpemenu t (puc. 2).

LA

E

5 Vi




1)
2)

3)
4)
5)

BriGepute ABa BEpHBIX YTBEP)KIEHUS, COOTBETCTBYIOLIMX ITaHHBIM Tpaduka.
3anuumTe B OTBETE UX HOMEpA.

B nporiecce omnbiTa cujia Toka B IIENH U3MEHSJIACh B Mpejieniax ot 3 70 6 A.

B mnpomexytke BpemeHu oT t 10 t3 CONpOTHBIEHHME peocTaTa OCTaBalIOCh
HEU3MEHHBIM.

B npomexyTtke Bpemenu ot 0 10 t; pplyakok peocTaTa nepeMeniaiy BIpaso.
B npomexxyTke BpemMeHH oT 13 10 14 ppluakok peocTaTa nepeMeniaim BiIeBo.

3a MpoMeKyTOK BpeMeHH OT tp 10 t3 HampsHKEeHUE Ha PE3UCTOPE YBEIUYIIOCH B 2
pasza.

OTtBeT:

Konnencatop émkocteto C = 10 H® nepBoHavyanmpbHO He 3apsbkeH. Ero
sapsaunn 1o Hanpsbkenus U = 85 B. Paccumraiite BenmnuuHy Momyns 3apsja,
KOTOPBIM OKa3ajcsi Ha OJHOM M3 OOKIaAOK KoHAeHcaropa. JlaiiTe oTBeT B
MUKpOKyJoHax (MKkKi).

3anuInTe PENICHUE U OTBET.

Pemrenue.

OrtBer:

Ha ropu3oHTalbHON MOBEPXHOCTH _, CTOJIA HAXOAUTCs OpyCOK Maccoi m =

1,0 xr (cM. pUCYHOK).
K Opycky npukinanpiBaioT cuily F, HampaBi€HHYIO B CTOPOHY HOBEPXHOCTH
ctona moxa yrioMm o = 30° K ropu3oHty. Moaynbs stot cunel F = 20 H.

KoaddunmeHnt tpenus mexay OpyCKOM U MOBEpXHOCTHIO cTojia | =0, 4.
M

VYckopeHue cBOOOIHOTO MaIeHuUs g=10 ¢



6.1. PaccumTaiite MOAY/Ib HOPMAILHOI COCTABIAIOLICH CHIIBI peakunu onopel N, aeiicTByionieii Ha
Opycok.

3anummuTe PCUHICHUC U OTBCT.

Pemenue.

OrtBer:

6.1. Paccunraiite MOIynb YCKOpPEHHS, C KOTOPBIM JBUTAeTCs Opycok
OTHOCHUTEIILHO IIOBEPXHOCTH CTOJIA.

3anummuTe PCHICHUC U OTBCT.

Penrenue.

OrtBerT:




NHCcTpyKuysi Mo BLINOJHEHUIO 321aHUI YacTH 2 IPOBEPOYHOi padoThI

Ha BoimonHenue yactu 2 mpoOBEPOYHON pabOTHI MO (PU3MKE OTBOJUTCS OJUH
ypok (He Oosee

45 munyT). YacTh 2 BKIIIOYAET B ce0s1 7 3aaHUN.

OTBeThl Ha 3aJaHUs 3alUIIUTE B MOJS OTBETOB B TEKCTE paboThl. B ciyyae
3aMKMCH HEBEPHOI'O OTBETA 3aYEPKHUTE €r0 U 3alULIUTE PSIIOM HOBBIM.

[Ipy BbIMOTHEHUH paOOTHI HE pa3peliaeTcsl IOJIb30BaThCs y4eOHHUKaMH,
pabouuMH TETPaASIMH, CIIPABOYHBIM MATEPUATIOM.

[Tpu HE0OXOIMMOCTH MOKHO IMOJIH30BATHCS YEPHOBUKOM. 3alIMCH B YEPHOBUKE
MIPOBEPATHCS U OLIEHUBATHCS HE OYAYT.

CoBeTyeM BBITIONHATH 3aJaHUs B TOM MOPSAJIKE, B KOTOPOM OHHU J1aHbl. B memsax
SKOHOMHH BPEMEHU MPOIYCKaNUTE 3aJaHue, KOTOpOE HE YAAETCA BBINOJHUTH
cpa3y, M IepexoauTe K cienyromemMy. Ecnu nocne BeinonHeHUs padboTsl y Bac
OCTaHEeTCs BpeMsl, TO Bbl cMokeTe BEpHYTHCS K MPOITYLIEHHBIM 3aaHUSIM.

Yacrtb 2

B tepMoc ¢ BOAOW KOMHATHOM TeMIIEpaTypbl MOJOXHWIA HECKOJIbKO KyOHKOB
71612 (L2 = 0 °C), mociie yero TepMoc IIOTHO 3aKpbud. CUnTasi TEPMOC UACATBHBIM
TEIUIOU30JIATOPOM, YKAKHUTE, KAK B TE€YEHHUE HECKOJIBKUX IMOCIEAYIOIIMX MHHYT

HU3MCHATCA TCMIICPATypa BOALI U MacCCa JibJa.
I[JBI KEDKI[Oﬁ BCJIMYUHBI OIIPCACINTC COOTBGTCTBYIOHII/Iﬁ XapaKTCp U3BMCHCHUA!

1) YBEIIMUUTCS
2) YMEHBIIUTCS
3) HE U3MEHUTCS

3anummre B TaOIUIly BbIOpaHHbIE HUGPHI AJI1 KKI0M (PU3NUECKON BEITUYMHBI.
[{udpel B 0TBETE MOTYT MOBTOPSITHCS.

TeMmneparypa BoaAbI Macca abaa

DneKkTpuyecKkasl JIMHUS JJIsl PO3ETOK Ha KyXHE OCHAIlleHAa aBTOMAaTHYECKUM
BBIKJTIOUATEJIEM, KOTOPBIA Pa3MbIKAET JIMHUIO, €CIIM CHJIa TOKA B HEHM MPEBHITIAET 25
A. Hanpspxenue anektpuyeckoid cetu pasHo 220 B.

B Tabnuiie npencraBieHbl dIEKTPUUECKUE MPUOOPHI, HAXOAIIUECS HA KyXHE, U
noTpedasieMas UMU MOTIHOCTb.

Inexkmpuyeckue npubopul Ilompeodnaeman mowynocms, Bm
JlyXxoBKa 3neKkTpuyeckas 2300
[TocyanomoeuHast MaiivHa 1800
Koderapka 1500
MuKpOBOIHOBaS ME€Yb 1800




Tocrep-neunb 1100
Konauimmonep 1000
X 010UIIBHUK 180
DJIEKTPUYECKHUI YaTHUK 1800
bnennep 300

Ha xyxHe 0JIHOBpeMEHHO pa0OTal0T MOCYIOMOEYHAsl MAalllHA, XOJOAWIbHUK U
KOHAUIUOHEP. MOXKHO JIU MPHU 3TOM JOMOJHUTEIBHO BKIIIOYUTH DJICKTPUUECKUN
YalHUK?

3anuummTe peleHne U OTBET.

Pemenue.

OrtBer:

VYyeHuk rcciie0Bail 3aBUCUMOCTb MOTYJIsI CUITbI TpeHust F ot maccsl M Opycka,
nepemMeniasgs €ro pPaBHOMEPHO M MPSIMOJMHEMHO MO  TOPU3OHTAIBHOMU
NOBEPXHOCTU.  Pe3ynbTaThl  u3MepeHuid ¢ yd€roM uX  abCOIIOTHOMN
NOTPENIHOCTH MPEACTaBIeHbl Ha rpaduke. MOXKHO CUHMTATh, YTO

g=10—.
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KakoB npubnusurenbHo Kod3(Q(UIHMEHT TpEeHUsS CKOJbKEHHS Opycka Io
MOBEPXHOCTH, HA KOTOPOM MPOBOJUIICS SKCTIIEPUMEHT? Y KaKUTE JTt000€ 3HAUCHUE
U3 JHMana3oHa, YJOBIECTBOPAIOIIECTO MOTPEITHOCTA U3MepeHuit. OTBET OKPYTIHUTE
JI0 COTBIX JOJIEN.

OrtBer:

B MeH3ypky Hanmuid pacTBOpP MEAHOrO Kymopoca, CBEpXy aKKypaTHO
HaJIWIA YUCTYIO BOJY (CM. pUCYHOK), M OCTaBWJIM B IOKOE. Yepe3 HECKOIbKO JHEHN
rpaHulla pa3AesieHus KUAKOCTEH cTajga pa3MbITOM, a ellé yepe3 HeCKOJIbKO JTHEH
BCSI )KMJIKOCTh B MEH3YPKE OKa3aJlaCh OJJTMHAKOBO OKPAILICHHOM.

MeaHnin
Kynopoc

Kak Ha3pIBaeTcs siBIEHHE, KOTOPOE MILTIOCTPUPYET ONMCAHHBIN OIBIT? B

yéMm oHO 3akirouaercsa’? OTBeT:

Bam HeoOxoammo wuccienoBaTh, 3aBUCHT JIM CHJIa TPEHUS CKOJIbKCHUS,
JEUCTBYIOIIAS MEXIy IEPEeBSIHHBIM OpPYCKOM M JEPEBSHHON TOPU3OHTAIBHOM
MOBEPXHOCTHIO, OT CWJIbl HOPMaJbHOTO JaBJICHUS Opycka Ha TOBEPXHOCTD.
Nmeercs cnenyroniee 000pyn0BaHUE:

- JIepEBSIHHBIN OPYCOK;

- JTMHAMOMETD;

- HaOop u3 TpEx Tpy30B 10 100 T KaK kI,

- JIEpEBSIHHAS HAITPABIISIOIAS.

B orBere:



1. OnMmmre  JKCIEPUMEHTAIbHYI)  YCTaHOBKY, KOTOPYIO  HY>KHO
OPUMEHUTh ISl TPOBEACHHSI TAKOTO HCCIeNOoBaHUS (IpU HEOOXOIMMOCTHU
nu3o0pazure ef).

2. YKaxuTe NopsioK IEUCTBUN ITPU IPOBEACHUN UCCIIEA0BAHMS.

OrtBer:




Ilpouumaiime pazmenm mexHUUECKO20 ORUCAHUA INEKMPUUECKOU MENI060ll NYUIKU
u evinonnume 3aoanusn 12 u 13.

DJleKTpUYeCcKAasi TeNJI0Bas MylIKa

Pabota snexrpuyeckoit TemioBoit mymku (OTIT) ocHOBbIBaeTCsl HA HarpeBaHUU
BO3MlyXa 3a cu€T TpyOuaTtoro snekrtpoHarpesatens (TOHa). Ha snexTpuueckoit
cxeme TOHBI o6o3Hauensl R; u Ry, TpyOuartsiit a5ekTpoHarpeBareiib NOMEIIEH B
METAUIMYECKUIT KOPIYC C OTpa)XkareiassMHM BHYTpPU. XOJOAHBIM  BO3IYX,
MOCTYMNAIOIINN CHAPYKU, MPOTOHSETCA B TOMEIIEHHUE BEHTUIATOpOM uepe3 TOHHmI,
IIPU 3TOM BO3yX HarpeBaeTcsl.

BenTtuiatop npuBoanTCA B ABUKEHUE AIIEKTpOABUTATENEM (Ha cxeme — M) ¢
MEIHBIMH  OoOMOTKamu. Makcumym wu3nyuyeHuss TOHoB mnpuxoautcs Ha
uH(ppakpacHyo o0nactb. CKOpOCTh BpalleHUs] BEHTHJIATOPA NPAKTUYECKU HE
BJIUSET Ha BBIICISAIONIEECS KOJUYECTBO TEIUIOThI, HO YE€M OHA BBIIIE, TEM
PaBHOMEPHEE MOJYYEHHOE TEIUIO PACIIPEAEISIETCS IO IOMELIEHUIO.

Ucnonb3ys tymOaepsl (K1 u Kz), MmoxxkHo Bkirouars oauH wiu aBa TOHa,
perynupys TEIUIOBYI0 MOIIHOCTb, KOTOpasi B OBITOBBIX MYIIKaX, Kak MPaBUIIO, HE
npesbimaet 5 kBT npu Hanpsbkenun cetn 220 B. Tepmoorpanuumtens (Ky)
3alIMIIAeT TEIUIOBYIO IMYIIKY OT MEPErpeBa, a 3alllUTHAs PELIETKA MPEIOXPAHSIET
NyHIKy OT NMONajaHus MPEAMETOB BHYTPb, MPEIOTBPAIIAET CIyYallHOE KacaHue
pykoii TOHa.

OBIIUIA BUJI

KonTakTop KadeabHblii BBOX

TepmoorpanuunTeIh

,.1 ! P\o BH/T C3AJT1

Tymo6aepbl BRIIOYEHHS
¢ HHIHKaNHeH

= L [/ [/ 'S
L 7 7 7 7 R

Py 7 7
A7 B T T S

A4

3amuTHas

peméTka 4 IoacTaBka
Cxema

J1IeKkmpuuecKkan

IIpaBuia 3xcniryaranuu

1. 3ampemiaeTcs — JKCILTyaTalys OTII  Ges 3azemyieHUsT (IS
DJICKTPOIIUTAHUS ~ WCIIONB3YETCS TPEXTOMIOCHAS PO3eTKa, B KOTOPOH TpeTuid
KOHTAKT IMOJKITIOUEH K 3a3EMJISIOIIEMY TIPOBO/TY ).

2. TlomknmroyeHWE K CETH JODKHO MPOU3BOIUTHCS TPEXIKHIBHBIM MEIHBIM
ka0eneM, paccuuTaHHBIM Ha MoutHOCTh DTII.




3. OTII He nomKHA XPaHUTHCSI B TOMEILEHUSX C TIOBBIIIEHHOHN BJIaXKHOCTBIO.

4.  3anpemiaercs CylUTh Beny Ha Kopiryce win pemérke DTIIL

5. 3ampemiaerca  HampaBisith  OTII Ha  JerkoBOCIUIAMEHSIOIIUECS
IpeIMeThl, pacronaraTh € BOJU3U OT HUX.

@ MoskeT 11 BO31yX, MIPOXOASIINM uepe3 n300paxxénnyto Ha pucynke ITTI,
Harpetbes 10 150 °C?
[TosicHuTe CBOM OTBET.

OrtBer:

@ [Tomoiaér nu pos3eTka, M300pakEHHAs HA PHUCYHKE, U1 0€30IacHOro
nonkiarouenust DTII? IlosgcHuTe cBOiT OTBET.

OrtBer:




Cucrema oeHMBaHMSA MPOBEPOYHOI PadOThI, KIIOYH

Yacrts 1
Ne OTtBeT Banabl 3a 3aganue
3aaHusl
1 14 1 Oami, ecnu BEpHO YyKa3aHbl BCE
PIIEMEHTBI
OTBETa
5 34 1 Oamn, ecam BEpHO YKa3aHBI BCE
DIIEMEHTHI OTBETA
3 “‘_/ l 1 Gan, ecnu mpUBEIEH BEPHBINA PUCYHOK
4 35 1 Oamn, ecnu BEpHO YKa3aHBI BCE

PJICMCHTBI

OTBCTa

Konpaencarop émkoctbio C = 10 H® nepBoHavyasibHO He 3apsbkeH. Ero 3apsianmu
no Hamnpspkenuss U = 85 B. PaccuutaiiTe BenuunmHy MOAYNS 3apsiia, KOTOPBIN
OKa3aJjcsi Ha OJHOM M3 OOKJIaIOK KOHAeHcaTopa. JlaiiTe OTBET B MUKPOKYJIOHAX

(MxKun).

3anuumuTe peneHue U OTBET.

Boimoxusbiii oTBeT

EmkocTh KOHACHCATOpAa MO ONpPEeACHACHHIO pPAaBHA OTHOLICHHIO MOAYJIA 3apsaaa Ha KaKI0i M3
00KnamoK K HAMPAMKCHHIO MEHKIY HUMM:

Toraa 3apsaa 0o0k1aKN KOHAEHCATOPA MOMKHO PacCUUTATh Cleayonmm obpazom:
g =CU =0,85 mxKn

VYKazanus K oleHHBAHHIO baaasl

Bepuo 3anucana dopmyna, cesibiBaromias (pU3MUecKHe BENMYMHBI B JaHHOIN 3aaauve, 2
M MOJIYYEH BEPHBI YUCICHHBII OTBET ¢ YUETOM TpeOyeMBIX eMHULL H3MEPEHHS]

Bepuo sanmcana Qopmyna, ceasbiBaomas (pu3MUECKHe BEIHUMHBLI, HO J0ONyLIEHA 1
omnbKa B MOACYETE MM B NEPEBO/IE €IHHHIL H3MEPEHHUSA

Jlpyrue cinyuau, He YAOBJIETBOPAIOIME KpuTepuaM Ha 2 u 1 Gann

|

Maxcumanvuwiit 6ani




Ha ropusonTanbHOIT nOBepXHOCTH crona Haxoautcs Opycok maccoit m = 1,0 kr (CcM. pHCYHOK).

K Opycky npukaaabiBaioT cuiy /| HanpaBleHHYK) B CTOPOHY MOBEPXHOCTH CTONA MO YIJIOM

a=30° xkropuszonty. Moayns 3t0ii cunel F = 20 H. Koapduument tpenns mexay Opyckom u
M

5 -

noBepxHocThio cTona p = 0,4. Yckopenne cBoboaHoro nagenus g =10

g

R
e 1

LA A A AP )

6.1. PaccuuraiiTe MOIy/Ib HOPMAJILHOM COCTABIAIOLICH CHIBI peakuuu onopsl N, aeiicTByroeii Ha
Opycok.
3anuiunTe pelieHne U OTBET.

Bo3moxkHbBII OTBET

bpycok He aBuercs BAONbL BepTHKanbHOH ocu. [lostomy cymma mpoekumii Ha 3Ty OCh CHI,
JEHCTBYIOHMX HAa OPYCOK, paBHa HYJIIO:

N =mg+ Fsina =20,0 H.
OtBer: N=20,0H

YKka3aHus K ONeHHBAHHIO banasl
Bepho 3anucan Bropoii 3akoH HeioToHa 115 Gpycka B NPOEKLMH HAa BEPTHKAIBHYIO OCh, 2
W MOJIY4E€H BEPHbIi YHCIICHHBIN OTBET
Bepho 3anucan Bropoii 3akoH HetoToHa 1015 Gpycka B NPOEKLHH HAa BEPTHKAILHYIO OCh, 1
HO B MOJCH&Tax JonyuieHa omudka
Jlpyrue cnyyau, He yAOBIETBOPsIOIIME KpuTepusiM Ha 2 u | 6ann 0
Makcumansrolii 6arn 2

6.2. PaccuuTaiitTe MOAYy/b YCKOPEHHS, ¢ KOTOPBIM JBHIraeTca OpPyCOK OTHOCHTEILHO MOBEPXHOCTH
CTOJIA.

3anuiunTe peleHHe H OTBET.

Bosmosxublii oTBeT

3anuiem BTopoii 3akod HeioToHa 1uis 6pycka B MPOEKILMH HA TOPH3OHTAIBHYIO OCh:
ma=Fcosa—uN.

Otcioaa uist yCKOPEHHUs MOyYdaem:

a=tC0S0 BN g3 .
m
Orser: a =9,3 m/c’
VYkazauusi K OUeHHBAHHIO banasl
Bepno 3anucan Bropoii 3akon HeloToHa a1 Opycka B MPOEKIMH HA FOPH3OHTATBHYIO 2

OChb, M MOJIY4EH BEPHBIil YHCIIEHHBII OTBET

Bepno 3anucan Bropoii 3akon HeloToHa a1 Opycka B MPOEKIMH HA FOPH3OHTATBHYIO 1
0Cb, HO B NMNOJICHETE YCKOPEHHS JonyiieHa ommndxa

=

Jlpyrue cay4an, He yI0BIETBOPAIOLIHE KpUTepHsaM Ha 2 u 1 Gamn

L]

Maxcumanenwiii 6amn




CucremMa oeHNBaHMSA MPOBEPOYHOI PadOTHI

Yactp 2
Ne
aanns OTtBer Banssl 3a 3aganne
2 G6aJia, eclii BEpHO yKa3aHbI JIBa
7 22 sJIeMeHTa oTBeTa; 1 6amn, ecim

JOMyIIIeHa O/THA OIITHOKa

WM BEPHO YKa3aH TOJIBKO OJINH
JJIEMEHT OTBETA
9 oTBeT B auamnasone ot 0,37 10 1 Gam, ecnu pUBEIEH BEPHBIi
0,44 OTBET

DJIeKTpUYECKasl JIMHUS [JI1 PO3ETOK Ha KyXHE OCHAIeHAa aBTOMATUYECKUM
BBIKJTIOUATEJIEM, KOTOPBIA Pa3MbIKAET JIMHUIO, €CJIA CHJIa TOKA B HEH MpEeBHITIacT 25
A. Hanpspxkenue anektpuyeckoi cetu paBHo 220 B.

B Tabnuiie npeacTaBieHbl AIEKTPUUECKHE PUOOPHI, HAXOAAIIUECS HA KyXHE, U
noTpedsieMasi UMU MOILHOCTb.

Inexkmpuueckue npudopwl

Ilompeodnsaeman mowgnocms, Bm

JlyxoBKa dleKTprudecKast 2300
[TocygoMoeunas mammHa 1800
Kodepapka 1500
MUKpOBOJIHOBAS M1€Yb 1800
Tocrep-neynb 1100
Konautmonep 1000

X 010UIIBHUK 180
DJNIEKTPUYECKUN YalTHUK 1800
brennep 300

Ha KYXHC OJHOBPCMCHHO pa60Ta10T IMOCYJOMOCYHAA MalllKMHa, XOJIOAUJIBbHUK U
KOHIUITNOHCP. MoxHO IIpu 3TOM HJOIIOJHHUTCIBHO BKIIIOYUTDH SHGKTpI/I‘IeCKI/If/'I

YalHUK?



3anumuTe pemeHue U OTBET.

Bosmoxkusbiii orBer

MakcHMaibHas MOIIHOCTD, Ha KOTOPYIO paccunTana nposojaka, P=[U=25 A - 220 B = 5500 Br.
CymMmapHas MOITHOCTB BCEX BKITIOYEHHBIX B CETh EKTPONPHOOPOB He A0/bkHA npesbimars 5,5 kBr.
DnekTpudecKHii 4aiHMK BKJIKHYHTL MOXKHO, TaK KaK CyMMapHas MOLIHOCTb MOCYA0MOEYHOI
MAalllMHbl, KOHAMLHOHEPA, XONOAWIbHHKA H IJEKTPHYECKOro 4aiiHuka cocrasaser 4780 Bt
(He mpeBbIllaeT MAKCHMAIBHO JOMYCTHMYIO).

Orger: aa, 4aiiHHK BKIKOYHTE MOKHO.

Vkazanue sxcnepmam: y4aupecs MOryT MPOBOAMTE CpaBHeHHe 1100 no norpebasemoi
MOLIHOCTH, 1100 Mo noTpebiseMOMy IEKTPHHECKOMY TOKY

Ykajanus K OUeHHBAHHIO banaw
IIpuBeseHsl BepHbIil OTBET M €ro 000CHOBAHHE (pelIeHHe) 2
[IpuBenén BepHblii 0TBET, HO B O0OCHOBaHMH (pelIeHHH) AONYIUEHA BLIYHCIHTEIbHASA 1
omnoOKa.
HJIHN

Ob6ocHoBaHKE (pelIeHNE) HEMOTHOE

Jlpyrue ciayuau, He y0BIETBOpAIOLIME KpuTepuaM Ha 2 u | Gaan

Y

Maxkcumansuwiit 6ain

B MeH3ypKy HalWiIM pacTBOP MEAHOrO Kymopoca, CBEpXY aKKypaTHO HAIWIH YHCTYIO BOAY
(CM. PHCYHOK), H OCTaBHIH B nokoe. Yepe3s HEeCKOIbKO AHEH rpaHnia pa3aeneHus KHAKOCTel cTana
pa3sMbITOi, a emé 4Hepe3 HECKOJbKO JHEH BCA KHAKOCTh B MEH3YPKE OKasalach OJMHAKOBO
OKpAaLICHHOI.

Bona

Kak Ha3biBaeTcs sBIeHHE, KOTOPOE HILTIOCTPHPYET OnucaHHbli onbiT? B uéM oHO 3akmouaercs?

Bo3moxubli oTBET

Juddysus. ITponcxoant cMemnBaHie JKHAKOCTEH 63 BHELIHEro BO3ACHCTBHS

YKa3aHus K OLEeHHBAHHIO baaan
IlpesacraBnex BepHbIii OTBET 1
OTtBeT OTCYTCTBYET. 0
WU
B orBere onymena ommudka
Maxkcumanvnbiit 6an 1




Bam HeoOXoamMmo WCCleoBaTh, 3aBUCHUT JM CHJA TPEHHS CKOJIBKCHUS,
NEHCTBYIOIIAs MEXAY JEPEeBIHHBIM OpPYCKOM W JCPEBSIHHONH TOPHU30HTAILHON
MTOBEPXHOCTHIO, OT CHITBI HOPMAJILHOTO JIaBJICHUS OpyCKa Ha MOBEPXHOCTh. MmeeTcs
cieayroiiee o00py10BaHUE:

JICPEBSIHHBIN OPYCOK;

JTMHAMOMETD;

HaOop u3 TpEX rpy30B 1o 100 1 KaKIbIi;

JIepeBsIHHAS HATIPABIISIOMIAS.

B otsere:

1. OnummMre  SKCIEpUMEHTAIBHYIO  YCTAaHOBKY,  KOTOPYH  HYXKHO
OPUMEHUTh JUJII  TPOBEACHHUS TaKoro wuccienoBanus (mpu HE0OXOAUMOCTH
n3o0paszute eg).
. YKaXuTe MopsiIoK JEHCTBUN TTPU MPOBEACHUH HCCIIEIOBAHUS.

Bo03MOKHBIH OTBET
1. Hcnonb3yercss ycTraHOBKa, wu300paxkEéHHas Ha pucyHke. [lpu nomomn
TMHAMOMETpa OPYCOK € Ipy3aMH JIBHXKETCSI pPABHOMEPHO.

2. Cuna TpeHHsS M3MEPSETCS MPU TIOMOIM auHaMoMmeTpa.Cuila HOPMaJTbHOM
PEaKIy YBEIIMUNBACTCS MPU TTOMOIIU TPY30B, KOTOPHIE TTOMEIIAIOTCS Ha OPYCOK.

[IpoBomuTCS ABa WJIM TPH OMBITA JJI NBWDKCHHS OpycKa CHadaja C OJHHUM, a

3aTeM C JIByMs

(Tpemsi) rpy3amu. [TorydeHHBIC 3HAYCHUSI CUITBI TPESHUSI CPABHUBAIOTCSI

YKa3aHud K OolleHUBaAHUIO baniabl

Ornucana SKCriepruMeHTaIbHAS yCTAaHOBKA. 2

YKa3aH NopsaoK NPOBEAEHUS ONBITA

Onucana SKCneprUMEHTaIbHAsT YCTAaHOBKA, HO JIOMYyIIeHa omuoka oo/l

B yKa3aHUU

MOpsiJIKa MPOBEJACHUS OTbITA, TUOO B IPOBEJICHUN U3MEPEHUI

Jlpyrue ciydan, He yIOBICTBOPSIONINE KpuTepussM Ha 2 1 1 Oasmn 0

Maxcumanvrwiii 6ain 2




Ilpouumaiime pazmenm mexHUUECKO20 ONUCAHUA INEKMPUUECKOU MENI060ll NYUIKU
u evinonnume 3aoanusn 12 u 13.

aﬂeKTpI/I‘leCKaﬂ TEIJI0Bas Mmymka

Pabora »snextpuueckoit TemnoBod nymku (OTII) ocHoOBbIBaeTcs Ha
HarpeBaHWM BO3Ayxa 3a cu€r TpyOuaToro nsnekrponarpeBarens (TOHa). Ha
anektpudyeckoir  cxeme TOHbI  obGosnadenst R; wu Ry TpyOuatsrit
AIIEKTPOHArpeBaTelb MOMEIIEH B METAUIMYECKU KOPIYyC C OTpa)kaTeJsIMH
BHYTpH. XOJIOJHBIM BO3/1yX, IOCTYIIAIOIIUN CHAPYKH, IPOTOHSIETCS B IIOMEILICHHUE
BEHTWISATOpOoM depe3 TOHBI, mpu 3TOM BO3/1yX HarpeBaeTcs.

BeHTunsTOp NpUBOAUTCS B JABUKEHHE AIIEKTpOJBUraTesieM (Ha cxeme — M) ¢
MEAHBIMU 00MOTKaMH. MakcumyM wu3nydenuss TOHoB mnpuxoautcs Ha
uHpakpacHyto 06sacTb. CKOpPOCTh BpalleHHUs BEHTHIATOPA MPAKTUUYECKH HE
BIUSET HA BBIACIIIIONIEECS KOJWYECTBO TEIUIOTHl, HO YEM OHA BBINIE, TEM
paBHOMEpHEE MOJMYUYEHHOE TEIUIO PACIPEEISIETCS IO OMENIEHUIO.

Ucnons3ys tymoOnepsl (K1 u Kz), moxkHo Bkiroyats oauH win aBa TOHa,
peryaupys TEIUIOBYIO MOIIHOCTh, KOTOpasi B OBITOBBIX MYIIKaX, KaK MPAaBUIIO, HE
npesbimaer 5 kBt npu Hanpsbkenun cetn 220 B. Tepmoorpanmunrtens (Ki)
3alMIIAET TEIJIOBYIO MYIIKY OT MEPErpeBa, a 3alllUuTHAs pelIETKA MPEAOXPAHIET
NyIIKY OT MONAaJaHusl IPEeIMETOB BHYTpPb, MPEAOTBPALIAET CIy4YallHOE KAaCaHHE
pykou TOHa.

OBIIUI BUJT

K KadeabHbIii BBOX
OHTAKTOP

TepmoorpanuunTeIb

. ! f\o BHJI C3A/T1

Tymb1ephbl BRIIOYEHHS
¢ HHIHKanHeH

2 / [/ [/ IS

BentuasaTop

72 7 4 27 7 78

TpyGuartblii HarpeBarTeb

Py 7

3amuTHAs
peméTka IToacraBka

Cxema
INeKmpuuecKan

I[IpaBuaa 3xcniryaranuu

1. 3anpemaercsi  AKCIUTyaTamus OTIT  ©Ge3 3a3eMIICHUS (ns
AJIEKTPOIIUTAHUS ~ WCIIONB3YETCSl TPEXIOMIOCHAS PO3€TKa, B KOTOPOWM TPETHA
KOHTAKT MOJKITIOUEH K 3a3eMJISIONIEMY TIPOBOJLY ).

2. [logkmoueHne K CETH AOHKHO MPOU3BOIUTHCA TPEXIKWIBHBIM MEIHBIM
KabeneM, paccuuTaHHBIM Ha MorTHocTh DTII.




()

3. OTII He oKHA XPaHUTHCS B IOMELIEHUSX C MTOBBIIIEHHON BIAXKHOCTBIO.

4. 3anpelaercs CyIIUTh BEIU Ha Kopiryce win pemérke I TIL.

5. 3anpemaercs HanpasiasaTe DTl Ha JerkoBocmIaMEHSIONIUECS MPEIMETHI,
pacnoniaraTh €€ BOJHM3HU OT HUX.

MoxeT 11 BO3yX, MPOXOASIIMA Yepe3 u3o0paxéHHyro Ha pucynke OTII,
Harpetscs 10 150 °C?
[TosicHuTe CBOM OTBET.

Bo3moskHBbI 0TBET

He moxer. Tepmoorpannuutens (K:), KoTopblii  3amuiiaet TEMJIOBYIO
MyILIKy OT MEpPEerpena,

paccuuTaH Ha cpalaThlBaHME NpU MakCUMallbHOM Temmeparype 110 °C.
CrnenoBatenbHO, BO3ayX, Npoxojsamuid yepe3 TOII, OyaeT uMmers 0oJiee HUZKYIO

TeMIIepaTypy
YKka3aHus K olleHUBaHUIO Bbanabl
IIpencraBiieHO BepHOE TOSICHEHHE, HE COCpIKaIIee OITMOOK 1
[TosicHeHne HE MPECTABIICHO. 0
NI
B nosicnenuu nonymieHa ommoka
Maxcumanvuviu oaun 1

[lomolinér nm po3erka, H300pakEHHAasT Ha PHCYHKe, JUIsl 0Ee30MacHOro
noakimoueHuss OTII? [loscHuTE CBOM OTBET.

Bo3MoxxHBIN OTBET

Takad po3eTka HE MOAOMAET, MOTOMY 4YTO B HEM HET TPETHETO KOHTAKTA
IJIS TIOOKJTFOYCHUS

3a3eMJICHUSI

Yka3aHus K olleHUBaAHUIO banabl
IIpencraBiieHO BepHOE OSICHEHHE, HE COACpIKAIIlee OITMOOK 1
[Tosicnenne He MpeCTaBICHO. 0

NI

B nosicHenuu gomyiieHa ommoka

Maxcumanvrviui oaun 1
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