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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi u Konuemnuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii ~ dDenmepainuu,  peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢uszuke onpeaenser o0a3aTeIbHOE MPEIMETHOE COACPIKAHNUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y49eOHOTO TpeaMeTa C y4ETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke maér mOpeiacTaBieHUWE O LENAX, COJACpPKAHWUHU, O0OIIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3yyenue kypca (u3uKd yriayOJn€HHOTO YpOBHS IO3BOJISIET PEAM30BATh
3a/la4yu MPOPECCUOHAILHON OpHEHTAIIMK, HAIPABJICHO HA CO3JaHUE YCIIOBUN NSt
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTCs IUTAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha YriIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCITOJIb30BaHA YUYUTEISIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPamMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IUYHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



duszuka Kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOAbI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH YY€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3JeioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc gusuku yriy0i€HHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOIIEero (Qakrtopa yudeOHoro mnpouecca. s yriay6néHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anud  (U3MYECKOrO TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1o (@usMke cuUCTeMa YYEHUYECKOrO JKCIEPUMEHTa,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHus KabuHera ¢usuku. [Ipu sToM oOecrneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3zesoB. JlJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U O0ecrnedyrBaeT TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIeunBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATH SIBJICHUS C UCIOJIB30BaHUEM (U3UUYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOMMX (PU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYeCKuX SIBJICHUN B TPUPOJE W JUISl TIPUHITHS TPAKTUYSCKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil Mojzenu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHue (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpEeICJICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrinyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — ¢pyHAaMEeHTalIbHAs Hayka o mpupoje. HayuHblil MeTo MO3HAHUS U METOAbI UCCIEAOBAHUSA (PU3MUECKHUX
SIBJICHUM.

DKCIEPUMEHT U TEOPHSs B IIpoliecce Mo3HaHus npupoisl. Hadmoaenue u skcrepuMeHT B hU3HKe.

CnocoObl n3mepenus (pU3NUECKUX BETUYHUH (aHAJIOTOBbIE M IIU(MPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemHocTu n3mMepeHuil GpU3NYECKUX BETUUHH (aOCONMIOTHASI U OTHOCUTEIIbHAS).

MopaenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJIeaTbHAs
KUJKOCTh, UJICAJIbHBIN Ta3, TOUueUHbIN 3apsn). ['unore3a. Gusznueckuil 3aKoH, rpaHUIlbl €ro MpuMeHUMocTH. dusnyeckas
TEOPUSL.

Ponb u mecto pusuku B GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpA, B MPAKTUYECKOH AESITEIbHOCTU
JIIOJIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHre cuiibl TOKa M HANpsXKEHUS B LEMU TMOCTOSHHOTO TOKa IMPU IMOMOIIM AHAJIOrOBBIX U LH(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit Jabopatopueit nmo ¢usuke. [Ipumepsl n3mepeHus (QU3NYECKUX BEIUYWH MPU TOMOIIU
KOMIIBIOTEPHBIX TATYHKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBmxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMKEeHUA. CucTeMa OTcUéTa.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MatepraibHOM TOYKH, €TI0 MPOCKINHU HA OCU CUCTEMBI KOOPIUHAT. TpacKTOpUs.



[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHHE MaTepUalbHOM TOYKH, UX
MIPOEKIMU Ha OCH CUCTEMBI KoopAuHAT. CI0KEHUE NEPEMEILICHHUI U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHHS U
MyTH MaTepUaIbHON TOYKUA OT BPEMEHH U UX Tpadukmu.

CBoOonHOe majeHue. YCKOpeHue CBOOOJHOIO MajieHud. [[BrkeHue Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY.
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaTbHOU TOYKH OT BPEMEHH U UX TpaduKH.

KpuBonuHeitHoe nBmxeHue. [[BUKEHHE MaTEpUAIIBHOM TOYKH IO OKPYKHOCTH. YTJIOBAas W JIMHEWHAs CKOPOCTh.
[lepwon m wyactrora oOpamieHusi. LleHTpocTpemuTenbHOe (HOpPMallbHOE), KacaTellbHOE (TaHIeHIMAJIbHOE) U TOJHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHuyeckue yCTpOWCTBA H TEXHOJOTHMYECKHME TMPOLECCHI: COUAOMETpP, [BW)KEHUE CHApSIOB, IICIHEIE,
niecTepEHYaThie U pEMEHHBIE Mepejaun, CKOPOCTHBIE TUDTHI.

Hemoncmpauuu.

Mogenb cucteMsl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XaAPAKTEPUCTUK JIBUKEHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnmroctpanus IpenesbHOrO NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM ITPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOoIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEH, TPACKTOPUM, CKOPOCTEW IBUKEHUS OJJHOTO M TOTO K€ TeJa B PA3HBIX CUCTEMaxX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yyeHne HepaBHOMEPHOIO JBUKEHUS € LENBIO ONPEIEIECHUSI MTHOBEHHOW CKOPOCTH.

N3mepenue ycKopeHus npyu NPSMOJIUHENHOM PABHOYCKOPEHHOM JIBUKEHHUU IO HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHusi CBOOOHOTO MaieHHs (PEKOMEHI0BAHO MCMOIb30BaHKE IMPPOBOM T1a00PATOPHUH).



W3ydyenue nBWKEHHS Tela, OPOIIEHHOTO TOPU30HTaIbHO. [IpoBepka THUIOTE3bl O TPSMOW MPOMOPIUOHATBHON
3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne nBMKEHUS TEJIa 0 OKPYKHOCTH C MMOCTOSIHHOM 10 MOJTYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT €ro apameTpoB.

Tema 2. /lunamuxa.

IlepBbii  3akoH Hprorona. HMuepumanbable cuctembl orcuéra. [lpmHmmn  orHOocuTenbHOCTH — ['anmunes.
HeunepuuanbHbie CUCTEMBI OTCUETA (ONIPEAEICHUE, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1711 MaTe€pUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhlI.

Cuna TskecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJ€HUS OT BBICOTHI HAaJl MOBEPXHOCTHIO IUIAHETHI U OT
reorpaguyeckoil mupoThl. J[BrmkeHne HeOECHBIX Tel U X CITyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJBXKEHHS M cuiia TpeHus nokos. Koapduuuent tpenus. Cuna
COIIPOTHUBIICHUS MPH IBUKCHUU TEJIA B )KUIKOCTHU WJIU ras3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUS.

Hasnenune. ['mapocratnueckoe nasienue. Cruia Apxumena.

TexHn4eckue yCTpoMCTBa U TEXHOJOTUYECKUE MTPOLECCHI: MOAIIMUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaOmnronenue nBukeHusl T€Jl B MHEPIUATIbHBIX U HEMHEPIIUAIbHBIX CUCTEMAaxX OTCUETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nByX HUIMHIPOB WX LIAPOB PA3HOW MACCHI C OAMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO HEMHEPIMAJIbHOU
CHUCTEMBI OTCYETA.

CpaBHEeHUE pPAaBHOJACHCTBYIONIEH MPUIOKEHHBIX K TEIy CHJI C IMPOM3BEACHUEM MacChl Tella HA €ro yCKOpPEHHE B
VHEPLUAJIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHHKAIOIIKUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

W3mepenne paBHOACHCTBYIOIICH CHII TIPU IBMKCHUH OpyCKa MO0 HAKJIOHHOM TUIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JBIKEHHS Opycka IO HAKJIOHHOM IUIOCKOCTH Ha 3a/JaHHOE
paccTosIHUE OT €ro MacChl.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaiuu.

N3yyeHue ABUKEHUSI CUCTEMBI T€Jl, CBSA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIETKuil OJI0K.

N3mepenne ko3 GunmeHTa TpeHus o BETMYMHE YTIIOBOT0 KodddunneHTa 3aBucuMoct Frp(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKJIOHHOM TNIOCKOCTH C IEPEMEHHBIM KO3(DPUIMEHTOM TPEHUS.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTtHO TBEpHoe Teno. lloctynmarenbHoe H  BpalllaT€IbHOE JBMXKEHHE TBEPAOTO Tena. MOMEHT CHJb

OTHOCHUTEIJIbHO OcH BpaieHus. [lnedo cuibl. ClnoxkeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.
Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHn4eckue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: KPOHIUTEWH, CTPOUTENBHBIA KpaH, peUIETYATHIE
KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomuol, npaKmMuKym.

HccnenoBanue ycioBUr paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.



Tema 4. 3akonvl coxpanenus 6 mMmexanuke.

NMnynbec maTepuanbHOM TOYKHM, CHUCTEMbl MaTepUaldbHbIX TOYeK. LIeHTp Macc cucTeMbl MaTepUalbHBIX TOYEK.
Teopema o0 IBUKEHUU LIEHTPA Macc.

NmMnybCe CUJIBl 1 UBMEHEHHUE UMITYJIbCA Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHUE.

MoMeHT umnyJiibca MaTepuaibHOM Touku. [IpeacTaBneHre o COXpaHEeHUM MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX TOJISIX.

Pabota cuiel Ha MajIOM M HAa KOHEYHOM IepeMelieHunu. [ 'paduueckoe npeacTaBiaeHue padoThl CUITBI.

MOIIHOCTH CHJIBI.

Kunernueckass sHeprusi mMaTepuaibHOM TOUKH. TeopeMa 00 HM3MEHEHMHM KHHETHMYECKON 3HEPruM MaTepHalIbHOM
TOYKH.

[loTeHnIManbHBIE W HENOTEHUHAIbHBbIE cwibl. [loTeHnumansHas sHeprud. lloTeHnmaneHass >HEPrUs ynpyro
nedopMUPOBaHHON TpyXHHbI. [loTeHIManbHAsE 3HEPrusl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Ioiie. [loTeHuuanbHas
JHEPrus Tejla B TPaBUTALMOHHOM I10JI€ OJTHOPOJHOTO 1iapa (BHYTpH M BHE 11apa). Bropas kocmudeckas CKOpocTh. Tperbs
KOCMHMYECKast CKOPOCTb.

CBsi3b paOOTHl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW 3HEpruu CHUCTEMBbI Te. 3aKOH COXpaHEHUs
MEXaHHYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpasHenue bepHyiun 11 uaCanbHON JKUAKOCTH KAK CIIEICTBHAE 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPIUH.

TexHuyeckue yCcTporucTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: ABUKEHHUE PAKET, BOJOMET, KONED, MPY>KUHHBIN MTHACTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaxkTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHNUN PaOOTHI.



B3anMHbIe npeBpaiieHnss KHHETUYECKON U MTOTECHIIMAIBHON YHEPTUU MPU JICVCTBUU HA TEJIO CUJIbI TSKECTH U CUJIBI
YIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKMUKyMm.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

N3mepeHue CUitbl TSTH, CKOPOCTH MOJIENIH JIEKTPOMOOMIIS U MOIITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUU.

N3MepeHne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTSHIIMAIBHONU SHEPTUU MIPY>KUHBI C paOOTON CHUJIBI TPEHHUSI.

OmnpeneneHue padOTHI CUJIBI TPEHUS TIPU IBUKEHUHU TeJIa 10 HAKJIOHHOM MJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TOJIOXKEHUST MOJIeKyJsipHO-KuHeTn4Yeckor Teopuu (MKT), ux ombeitHOoe oOGocHoBanue. Juddysus.
bpoyHOBCckOe nBHkKeHHE. XapakTep ABWXKEHUS W B3aMMOJCUCTBUS 4YACTUIl BeElIeCcTBA. MoOJenu CTpPOEHHUs Ta3oB,
KUJKOCTEW U TBEPIBIX TEA U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ITHX Mojelsieid. Macca U pa3Mepbl MOJICKYI
(atomoB). KonnuectBo BemectBa. [loctosiHHass ABorajpo.

TemoBoe paBHoBecue. Temneparypa u ciocoosl e€ namepenus. [llkana remnepatyp Lenscus.

Mogens uaeanbHOro rasa B MOJEKYJSAPHO-KMHETUUYECKOM TEOPUU: YacTULbl Ta3a JABWXKYTCA XAOTUUYECKH U HE
B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas TeMmiepaTypa (IIKajla TeMreparyp
KenpBuna). 3akon Jlamprona. M3ompolieccsl B HcaIbHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM BemiecTBa. I 'padudueckoe
MIPEICTABIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3bp MEXIy JTaBJICHUEM M CPEAHEH KUHETUYECKOW SHEpPrueil MocTynaTrelbHOro TEIJIOBOTO JBUKEHHUS MOJICKYI
UJIeaIbHOIO ra3a (OCHOBHOE YPaBHEHHUE MOJICKYJISIPHO-KHHETUUECKON TEOPUH HICATHHOTO ra3a).

CBsi3b  a0CONIOTHOM TeMmmepaTypbl TEPMOJMHAMHYECKONW CHUCTEMBI CO CpPEIHEH KUHETHYECKOM HJHEeprueu
MOCTYIATEIBHOIO TEMIOBOIO IBMKECHUS €€ YaCTHLL.



TexHuyeckue ycTpoicTBa U TEXHOJIOTHUECKHE MPOLIECCHl: TEPMOMETP, OapOMETp, MOTyUeHHE HAHOMATEPHUATIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpUCTaINIMYECKUX PELIETOK.

Habmronenue u nccieioBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanue mpoliecca YCTaHOBJIEHUS TEIUIOBOIO PABHOBECHSI MPHU TEIJIOOOMEHE MEXKIY Topsdyeil U XOJIOAHOU
BOJIOM.

N3yyenue n3oTepMuueckoro npoiecca (peKOMEH/1I0BaHO UCIOJIb30BaHUE IIUGPOBOI JabopaTOpun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckas (TJl) cuctema. 3aganre BHEUTHUX YCIOBUM JJII TEPMOJUHAMUYECKON CHCTEMbl. BHerntHue u
BHYTPEHHHUE MapameTpsrl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK CPEHUE 3HAYCHUSI BEJIMUMH, OMKMCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHaMuku. CaMONpPOMU3BOJIbHAS peakcalus TEPMOJUHAMUYECKOW CUCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogens uaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpAaBHEHUU: ypaBHeHHe Menneneea—Kianeipona u
BBIPAKCHUE [IJI1 BHYTPEHHEN SHEPTUM. Y CIOBUSI MPUMEHUMOCTH 3TOM MOJEIN: HU3KAs KOHUEHTPAIUs YaCTHIl, BEICOKHE
TeMIeparypbl. BelpakeHue 711 BHyTPEHHEN SHEPTUU OJJHOATOMHOTO HJI€THLHOTO rasa.

KBazucratnueckne u HECTATUHYECKUE ITPOLECCHI.



DnemenTtapHas pabora B TepMoanHaMuke. Berauciaenue padoTsl o rpaduky mporiecca Ha pV-auarpaMme.

Temnonepenadya kak Crnoco0 W3MEHEHHUS BHYTPEHHEH SHEPTHHM TEPMOJIWHAMUYECKONW CHUCTEMBI 0€3 COBEpIICHUS
paboTsl. KoHBEKIMS, TEMIONPOBOIHOCTD, U3TyUYCHHE.

KosnmuecTBo TemnoThl. TenmoéMKocTh Tena. YielbHas U MOJISIpHAs TEIUIOEMKOCTH BEIIECTBa. YpaBHeHUE Maliepa.
VYnaenbHasi TemoTa CropaHus ToIiMBa. Pacuér kojiuuecTBa TEIUIOTHI NMpU Temionepenade. Ilonstue o6 agmabaTHOM
po1ecce.

[lepBhiii 3aKOH TepMOAMHAMHUKHU. BHyTpeHHss sHeprus. KomumdecTBo TEmioTsl W paboTa Kak Mepbl M3MEHEHUS
BHYTPEHHEU YHEPTUHU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpMOJMHAMHUKH JUISI PABHOBECHBIX MPOLECCOB: YEpe3 3aJaHHOEC PABHOBECHOE COCTOSIHUE
TEPMOIMHAMHYECKON CUCTEMBI MMPOXOIUT €IMHCTBEHHAS ajinadbara. AOCONIIOTHAS TeMIepaTypa.

Btopoii 3akoH TEpMOJIMHAMHUKH [Jii HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXKHO TNepeAaTh TEIJIOTYy OT Oosee
XO0JIOJTHOTO Tefia kK Oosiee HarpetoMy 0e3 komneHcanuu (Knaysuyc). HeoOpaTtumMocTh TpUPOIHBIX MPOLIECCOB.

[TpunIUIb AecTBUS TeroBbIX MamuH. KIT/I.

MakcumansHoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTMYECKUE ACIEKTHI KCIIOIB30BAHMS TEIUIOBBIX JBUTAaTENEH. TEmIOBO€E 3arpa3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: XOJOAWIBHHUK, KOHAWUIHUOHEDP, [HU3CIbHBIM U
KapOIOPaTOPHBIN BUTATENH, TapoBas TypOUHA, TTOJTYUYEHUE CBEPXHU3KUX TeMIIEpaTyp, YTHIN3ALUS «TEIJIOBBIX» OTXO0B
C HCIIOJB30BAaHHMEM TEIUIOBOTO HAcoca, YTUIW3aIMs OMOOPTaHMYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOWM» U
BJIEKTPOSHEPTUM.

Hemoncmpauuu.

N3meHeHnne TemiiepaTypsl Mpy aiuadaTuuecKoM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue aanabaTHOTO Ipoliecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATEIIECH.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.



N3mepenne yaenpbHON TEIIOEMKOCTH.

HccnenoBanue mpoliiecca OCTbIBaHUS BEIIECTRA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHACHCANMs. Micnapenne u kumneHue. Y neiapHas TEIioTa mapooopa3oBaHusl.

HacpllieHHble U HEHACKIIEHHBIE napbl. KauecTBEeHHAasi 3aBUCUMOCTh TUIOTHOCTU U JaBJICHUS HACHIIIEHHOTO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIECHUSI OT JABJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Ttemo. Kpucrawmmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB KpucTauioB. I[lnaBrneHue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

Hedopmaru TBEporo Tena. Pactsokenue u cxxarue. Cnsur. Moayne FOnra. [pegen ynpyrux nedopmaruii.

TemoBoe pacHMpeHue KUIKOCTEN U TBEPABIX Tell, 00bEMHOE U JMHEHHOE pacuIupeHre. AHTapMOHU3M TEIIOBBIX
KOJIeOaHUM YacTHUIl BEIIECTBA KaK MPUYMHA TETJIOBOTO PACIIUPEHUS TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0ax.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxnoctHoe HatspkeHue. Koadduiument nosepxnoctHoro Hatsbkenus. Kanwsipasie sBienus. [laBnenue mon
VCKPUBJIEHHOM MMOBEPXHOCTHIO XKUAKOCTH. Popmyna Jlannaca.

TexHuyeckue ycTporucTBa U TEXHOJOTMUYECKUE MPOIECCHI: KUJIKUE KPUCTAIIIbI, COBPEMEHHBIC MaTEpHUaIbl.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanwsipasie siBIeHUS.

Monenyu HEHbPFOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

M3mepenne yaenbHON TEIIOThI IUIABJICHUS JIb/A.

M3y4yeHue CBOMCTB HACBIILIEHHBIX I1APOB.

N3mepenne abCoIIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapOB B TOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOHra.

HccnenoBaHue 3aBUCUMOCTH Ae(opMaliii pe3nHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. Inexkmpuueckoe noie.

OJIeKTpU3alMs TeN U €€ MpOsABICHUSA. DJIEKTpUYECKUU 3apsan. JlBa BHIa anekTpuyeckux 3apsaoB. [IpoBoaHuKW,
JUBJIEKTPUKY U TIOJyTIPOBOJHUKH. DJIEMEHTAPHBIN dJIEKTPUUECKUI 3apsA]l. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE mose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hanpsokéanocts  anexktpudeckoro mosid. IIpoOubiii 3apsin. JIuHUM Hanpssk€HHOCTH  DJIEKTPUYECKOTO  TTOJIS.
OAHOpPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIIMaNBHOCTD 3JEKTPOCTATUYECKOro MoJid. Pa3HOCTh moTeHIManoB M HanpsbkeHue. lloTeHumanbHas sHeprus
3apsfa B AJIEKTpocTaTudeckoM mnose. IloreHuman snekrpocratnueckoro noiid. CBsi3b HANPSDKEHHOCTH MOJIS M PA3HOCTH
MOTEHIMAJIOB JUISl JIEKTPOCTATHYECKOTO MOJIs (KaK OJHOPOJAHOIO, TAK U HEOAHOPOIHOTO).

[TpuHIMN Cyneprno3uluy AAEKTPUYECKUX MOJIEH.



[Tose Toueunoro 3apsaa. [lone pasHomMepHO 3apspkeHHON ceprl. [loste paBHOMEpPHO 3apsHKEHHOTO TI0 00BEMY ImIapa.
[Tome paBHOMEpPHO 3apsHKEHHON OECKOHEYHOW TUTOCKOCTH. KapTuHbl nuHUN HanpsHKEHHOCTH JTHX TOJEH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B AJIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMPNEKTPUKY B AJIEKTPOCTATUUECKOM ToJie. [usnekTpuueckasi MpOHUIAEMOCTh BEIIECTBA.

KonaeHcaTop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOPA.

[TapamensHOE coequHeHUe KoHAeHcaTOpoB. [locnenoBaTeibHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckne yCcTpocTBa U TEXHOJIOTHUECKUE MPOLIECCHL: JIEKTPOCKOII, SJIEKTPOMETP, AIEKTPOCTATUYECKAs 3a1IUTa,
3a3eMJIEHHUE JIEKTPOnprOOpOB, KOHJIEHCATOPhI, renepaTop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsKEHHBIX IUIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DJIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTopa OT IUIOUIAAM IUJIACTHUH, PACCTOSIHUS MEXIy HHUMH U
JIUJIEKTPUYECKON POHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnronenue npeBpalieHus SJHEPTUU 3aps>KEHHOT0 KOHJIEHCATOPa B SHEPTUIO U3TYyUEHHUS CBETOIMO/A.

N3ydeHne npoTeKaHus TOKa B LIETH, COAEPKAaIleil KOHJEHCATOpP.



Pacnpenenenue pa3HOCTH MOTEHIIMATIOB (HAMIPSHKEHUS) TPU MOCJIEA0BATEILHOM COSIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlil 31eKMpudecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CylecTBOBaHMSI MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounuku Toka. Hanpsbxenue U u DJ1C &.

3akoH Oma 11 ydacTka 1enu.

DIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OJHOPOJHOTO MTPOBOJAHUKA OT €r0 JJIMHBI U IO
IIOIIEPEYHOr0 CEYCHUS. Y IEJIBHOE COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapAILIEIbHOE, CMEIIAHHOE COCIMHEHUE POBOIHUKOB. Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MOIIHOCTB MEKTPUUECKOTO TOKA. TernmoBas MOITHOCTb, BhIACISIEMAst HA PE3UCTOPE.

O/1C u BHyTpEeHHEE CONPOTHUBJICHUE MCTOYHUKA TOKa. 3aKkoH OMa ISl MOJHOU (3aMKHYTOM) JIEKTPUYECKOM 1IETIH.
MoniHOCTh UCTOUHUKA TOKa. KOpOTKOE 3aMbIKaHUE.

KonpgeHcarop B 1iernu noCTOSSHHOTO TOKA.

TexHn4eckre yCTpOMCTBA U TEXHOJOTHUYECKUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHUK JICKTPUUECKON
SHEPIUH.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS 1JIs1 PE3UCTOPA, JIAMITBI HAKAJIMBAHUS M CBETOAMO/A.

3aBUCUMOCTh COINPOTUBICHUSI HWJIMHIPUYECKUX IPOBOJAHUKOB OT JUIMHBI, TUIOMIAIX TMOMEPEUYHOr0 CEYEHUS U
Marepuarna.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHHS IPU OCTOSTHHOM HaIPSIAKEHUH.

[Ipsmoe wu3mepenne ODJIC. KopoTkoe 3amMblKkaHWE TajlbBaHHMYECKOIO JJIEMEHTA M OIEHKAa BHYTPEHHErO
CONIPOTHUBIICHUS.

Crnioco0Obl coemMHEeHUs1 UICTOYHUKOB Toka, J/[C Oatapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK1y TTOJIFOCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.



Yuenuueckuii sxcnepumenm, nabopamopusvie padbomot, RPAKMUKYM.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mMepenue yaenpHOro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS 715 J1aMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3apucumocty IJIC raibBaHMYECKOTO 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3HOCTH ITOTEHIIMAIIOB MEXKAY IMOJIFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH I10JIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DJIEKTPUYECKAsT MPOBOJAMMOCTh PA3JWYHBIX BEHIECTB. JEKTPOHHASA MPOBOJAUMOCTh TBEPIABIX METAJUIOB.
3aBUCUMOCTB COMTPOTUBIICHUS METAIIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynmpoBoguuku. CoOOCTBEHHass W TPUMECHAs MPOBOJUMOCTH MOJTYNpoBOAHUKOB. CBoMcTBa pP—N-mepexoja.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B BJEKTPOJIMTAX. DJICKTPOJIUTHUYECKAs AucconManus. OJeKTponu3. 3akoHbl Dapanes s
AIEKTPOJIN3A.

OnekTpuueckuid TOK B razax. (CaMOCTOSITEIbHBIH M  HECAMOCTOSITENIbHBIA  pa3psi. Pa3nuuHble  THUIIBI
CaMOCTOSTENBHOTO pa3psana. Monnus. [Liazma.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: Tra30pasps/iHble JIaMIIbl, AJIEKTPOHHO-Ty4YeBas TpPyoOKa,
MOJTYNIPOBOJHUKOBBIE IPUOOPHI: MO, TPAH3UCTOP, (POTOIUOI, CBETOANO/I, TalbBaHHUKA, paUHUPOBAHUE ME/IH, BHITUIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

3akoHbI dJ5iekTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.



CpaBHEHME POBOAUMOCTH METAIIOB U MOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

Habmronenue snexktpoiausa.

M3mepeHue 3apsiia OAJHOBAJIIEHTHOTO MOHA.

HccnenoBanre 3aBUCHMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JHOJA.

Du3nYecKuil MPAKTHKYM.

Crioco0b! u3MepeHus: PU3NYECKUX BEJIMYMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB
Y KOMIIBIOTEPHBIX TaTYMKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCUTENBHBIE IOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIIETOBAHUM 3aBUCUMOCTEN (PU3UUECKUX BEIIMYMH, IPOBEPKA MPEIOAKEHHBIX
runotes3 (BpIOOp M3 paboT, ONKMCAHHBIX B TEMATUYECKUX pa3fesax «YUEeHUYECKUH 3KCIEPUMEHT, JabopaTopHble paboThI,
MPAKTUKYM» ).

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrinyOonéHHoro ypoBHsS B 10 kjacce ocylIecTBISETCS € YYETOM COAEp:KaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, céA3aHHbIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIA (akT,
rUnoTe3a, (pu3nyeckas BEJIMYMHA, 3aKOH, TEOpus, HAOIIOAECHHE, SKCIEPUMEHT, MOJEIMPOBAHMUE, MOJIENb, U3MEpPEHHE,
MOTPENIHOCTH U3MEPEHH, U3MEPUTEIbHBIE MPUOOPHI, HUPPOBast 1ad0OpaTOPHs.

Mamemamuka: perieHue cCUCTEMbl ypaBHeHUH. JInHeiHas pyHKkuus, napadona, runepooia, ux rpauky u CBOMCTBA.
Tpuronomerpuyeckue (yHKUHUU: CHHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCH KOOPJAHUHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: Mexanmdeckoe ABWKEHUE B KUBOW mpupojae, AudQy3us, 0CMOC, TEIUIOOOMEH >KMBBIX OpPTraHW3MOB,
TEIJIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl, YTUIN3alus OHOOPTraHMYECKOTO TOIUIMBA JJI BBIPAOOTKH «TEIUIOBON» H
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSXKEHUWE M KalWJUISIPHBIE SBIICHUS B MPUPOJE, DJIEKTPUUECKHUE SIBIECHUS B KUBOU

MIpUpOJIE.



Xumua: ITUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca,
IIOJIyYEHHE HAHOMATEPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U Ia30B, )KUAKUE KPUCTAIIIBI, JIEKTPUIECKUE
CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JUCCOLMALINS, TAIbBAHUKA, DJIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHrEe ABUKEHUH C HCIOJIB30BAHMEM MEXAHU3MOB, YUET CYXOro MU KUAKOTO TPEHUS B
TEXHUKE, CTaTUYECKUE KOHCTPYKIMHU (KPOHIITEHH, pEelETYAThle KOHCTPYKIMH), MCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHKE (THPOCKON, BOJOMET W JAPYTHUE), ABUTATEIb BHYTPEHHETO CrOpaHHs, MmapoBas TypOuHa, OBITOBOM
XOJIONUJIBHUK, KOHIWIMOHEP, TEXHOJIOTMU IOJyYEHHUS COBPEMEHHBIX MAaTe€pHalOB, B TOM YHWCJIE HAHOMATEpUAJIOB, W
HAaHOTEXHOJIOTHUM,  AJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHHE  3JIEKTpOonpuOOpOB,  ra3opa3psIHbIE  JIAMIIbI,

HOJIyTIPOBOTHUKOBBIE TPUOOPHI, rabBaHUKA.
[INTAHAPYEMBIE PE3VYJIbTATBI OCBOEHU A [TIPOI' PAMMGBI 110 ®U3UKE HA YPOBHE CPEIHEI'O OBIIEI'O

OBPA3OBAHUAJIMYHOCTHBLIE PE3YJIbTATDI
JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHHUS YUeOHOTO TIpeamMeTa « Pu3uKa» JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTD
o0ydJaromuxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMMO3MIIMEH JMYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUEHTAIlu{, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHHUM, COOTBETCTBYIOIIMX TPATUIUOHHBIM IIEHHOCTSIM POCCUHUCKOTO
00I111eCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa W OMNbITa JCSATEILHOCTH B IMPOIECCE peaTu3allii OCHOBHBIX HAmpaBICHUMN
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH:

TPAKIAHCKOTO BOCIIUTAHMS

e COOPMUPOBAHHOCTD TPAKIAHCKON MO3UIMHM O00YJarOIIEerocss Kak akTUBHOTO M OTBETCTBEHHOTO WJICHA POCCHUHCKOTO

00IIIeCTBA;

e IPUHSATHEC TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUECKUX U JICMOKPATUYECKUX [ICHHOCTEH;

eTOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcaxX TPaKJaHCKOTO OOIecTBa, ydacTBOBAaTh B

caMOYITIpaBJieHUU B 00pa30BaTeIbHON OpraHU3allnu;

e YMEHHUE B3aUMOJICHCTBOBATh C COIMATbHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIUSIMU 1 HA3HAUYCHUEM;



* TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOU IEATENBHOCTH.
NATPHOTHYECKOI0 BOCTIMTAHUSA:

o c(hOPMHUPOBAHHOCTH POCCUIICKON IPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA;

e [ICHHOCTHOE OTHOILIEHUE K FOCYJAapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSAM POCCUMCKUX YUEHBIX B 00JIACTH (PU3UKU U
TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

o c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHNUS;

¢ CIIOCOOHOCTh OLICHMBAaTh CHUTYallMl0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;

e OCO3HAHME JTMYHOTO BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYyLIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:
¢ 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs 3CTETHUKY HAYYHOIO TBOPYECTBA, IPUCYLIETO (PU3UUECKOIN HAYKE.
TPYAOBOI'0 BOCIIMTAHMS:

e HHTEPEC K Pa3IMYHbIM cepaM MpodhecCnoHATbHOMN e TENbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyayiield mnpodeccuu U peain30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL;

e TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3UKHU HA MPOTSKEHUU BCEH KU3HU.

IKOJIOTHYECKOI0 BOCIIUTAHMA:

o c(hOPMHUPOBAHHOCTD IKOJIOTUYECKOMN KYJIBTYPBhl, OCO3HAHKE TTI00aTBHOIO XapaKkTepa 3KOJIOTHUYEeCKUX Ipooiiem;

e INIAHWPOBAHUE U OCYLIECTBIEHUE JCHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMS 1I€JIe YCTOMYHUBOTO pa3BUTHUS
YEJIOBEUYECTBA;

e pacIIMpPEHHUE ONBITA ACSITEILHOCTH SKOJIOTMYECKOM HAMPaBICHHOCTH Ha OCHOBE UMEIOUINXCS 3HAHUM 110 PU3HUKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

o c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH;

¢ OCO3HAHHE IIEHHOCTM HAYyYHOM JEeSATENbHOCTH, TOTOBHOCTh B TMpollecce HU3y4YeHHUs (UBUKUA OCYIIECTBISATh
MPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIMBUIYATIbHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
Ba3oBble Jjornyeckue a1eiicTBUA:

e CAMOCTOSTEIHHO (POPMYIUPOBATH U aKTyaTH3UPOBAThH MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

e OTIPE/ICIIATH IEJN ACATEIBHOCTH, 33/1aBaTh MMAPaMETPhI U KPUTEPUH UX JOCTIKCHHUS,

e BBISIBJISITH 3aKOHOMEPHOCTU U MTPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3MUECKUX SBJICHUSIX;

e pa3pabaThiBaTh IUIAH PEHICHUS TPOOJIEMbl ¢ y4E€TOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX M HEMaTepUabHBIX
pecypcoB;

¢ BHOCHTh KOPPEKTHUBBI B JICSITCIBHOCTH, OIIEHWBATh COOTBETCTBHE PE3yJbTaTOB IICJISIM, OIICHWBATh PHUCKH
MOCJIEICTBUM ACITEIIbHOCTH;

e KOOPAMHUPOBATh W BBHINOJHATH pPabOTy B YCIOBUSAX pEATbHOTO, BHUPTYAJIbHOTO M KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS;

e Pa3BUBATh KPEATUBHOE MBITIUICHHUE TTPU PEIICHUN KU3HCHHBIX TIPOOJIEM.

ba3oBble ucciienoBaTeIbCcKHe 1€ CTBUS:

e BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHSATHSIMHA U METOAAMHU (PU3HUCCKOU HAYKH;

e BJIAJICTh HAaBBIKAMH YUEOHO-UCCIIEIOBATEIbCKON M MPOEKTHON ACSATENBHOCTH B 001acTU (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOWCKY METOJIOB PEIICHUs 3a/lady (PU3NUYECKOrO COJEPNKaHUs, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMSI,

eBJIAJICTh BUAAMH JCATCIBHOCTH 110 IIOJYyYEHHUIO HOBOTO 3HAHMS, €T0 HWHTEPHpPETAIMH, MPeoOpa3OoBaHUIO H
MPUMEHEHUIO B PA3UYHBIX yU4E€OHBIX CHUTyaIlMsAX, B TOM YHUCJE MPHU CO3JaHUU y4E€OHBIX MPOEKTOB B 00JACTH
busuKy;

e BBISIBJISITH IPHUUUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJU3UPOBATH 33/1a4y, BBIIBUTATh TUTIOTE3Y €€ PelIeHUs, HAXOAUTh
apryMEHTBI JUIS IOKAa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

e AHAJIM3UPOBATH TOJIYYCHHBIC B XOJI€ PCIICHUS 3aJaddl PE3yNbTaThl, KPUTHUYECCKH OIICHUBATH MX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;



e CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a/71a4d B 00pa30BATEIIBHON NIEATEILHOCTH, B TOM YHUCJIE TIPU U3YUCHUU
buzukwy;

e 1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

e YMETb MIEPEHOCUTH 3HAHUS 10 GUBHUKE B MPAKTUYECKYIO 00JIaCTh KUZHEIEATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX YUEOHBIX MPEIMETOB;

e BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXO/IBI M PEIICHUS;

e CTAaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

Pabora c nndopmanmueii:

eBJIAJICTh HABBIKAMHU TMOJy4YeHUs HHPoOpMauu (U3UUECKOTO COJEPKAHUS U3 HUCTOUYHHUKOB PAa3HBIX THIIOB,
CaMOCTOATENILHO OCYIIECTBIIATh MOMCK, aHAJIW3, CUCTEMATU3alUI0 U MHTEPIPETAui0 UHPOPMALIUUA PA3TUIHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

e OLICHUBATH JIOCTOBEPHOCTH UH(OpMAIUH;

e ICTIONB30BATh CpEJICTBA HH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pENICHUUW KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX W OPraHU3AIlMOHHBIX 3aad C COOJIOJIEHHEM TpeOOBaHUN JPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THUTHEHBI, PECypcOCOEpEeKEHUs, MPABOBBIX U HJTUYECKUX HOPM, HOPM HH(OOPMAIIMOHHON
0e30macHOCTH;

e CO3/1aBaTh TEKCThl (DM3UYECKOrO COJACPKaHHUS B Pa3NUYHBIX ¢dopmaTax ¢ Y4E€TOM Ha3HAuYCHHS WHQPOpMAIUU U
IEJICBOM ayIUTOPUH, BEIOMpas ONTUMATBHYIO (JOpMY TIPEICTABICHUS U BU3yalIU3aIiH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

e OCYIIECTBJIATH OOIIIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JI€SITEIHHOCTH;

e PACITO3HABATh MPEAMOCHUTKA KOHPIMKTHBIX CUTYaITUi U CMATYaTh KOH(DIIUKTHL;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e IOHUMATh U UCTIOIH30BATh MMPEUMYIIIECTBA KOMAHHOW U WHANBUYaTbHON paOOTHI;

e BRIOWpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUM C Yy4E€TOM OOIUX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
YJieHa KOJUICKTHBA;



e IPUHUMAThH II€JIM COBMECTHOU JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAHMHUPOBATH JACUCTBUA MO €€ TOCTHKEHUIO:
COCTaBIATh IUIAH JCWCTBUM, paclpeieNiarTh poJid ¢ YYETOM MHEHUW YYaCTHHUKOB, OOCYXJAaThb Ppe3yIbTaThl
COBMECTHOM padoThI;

e OLICHMBATh Ka4e€CTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHMKAa KOMaHAbl B OOUIMI pe3yibTaT MO pa3paboTaHHBIM
KPUTEPUSIM;

e IpE/IJIaraTh HOBBIC MIPOEKTHI, OLICHUBATH UJICU C MO3UIIMN HOBU3HBI, OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

* OCYIIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYallUsAX, MPOSBISATH TBOPUYECTBO U
BOOOpaxeHue, ObITh UHUITUATUBHBIM.

PerysiTuBHBIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusamnus:

e CAMOCTOATEIHHO OCYIIECTBIIATH IMO3HABATEIBHYIO NEATEIHHOCTh B 00MacTh (PU3MKKM W aCTPOHOMHH, BBISBISTH
po0IeMBbL, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

e CAMOCTOSITEILHO COCTABJISAThH TUIAH PEIICHUS pacUETHBIX M KaYECTBEHHBIX 3a/1a4, TUIaH BBITIOJIHEHUSI MPAKTHUYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U NPEANOUTEHUI;

e 1aBaTh OLICHKY HOBBIM CHUTYaIIHsM;

e PACHIUPATH PAMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATNOYTCHHUIA;

e ICIATh OCO3HAHHBIN BHIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32 PEIICHUE;

e OLICHUBATh NPUOOPETEHHBIH OIBIT;

e CIIOCOOCTBOBATh (DOPMHUPOBAHUIO U TPOSIBICHUIO JIPYAUIIMU B 00JacTH (PU3MKH, TMOCTOSIHHO TMOBBINIATH CBOWU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM;

e BJIAJICTh HABBIKAMHU IIO3HABATEIHHONW pe(IeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHA M MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUIA;

¢ HICTIOJIB30BATh MPUEMBI pepiieKCUH AJIsk OIIEHKH CUTYAIl|H, BEHIOOpPAa BEPHOTO PEIICHUS;

e YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;



e IPUHUMATh MOTHBBI U APTYMEHTHI JIPYTUX NIPU aHAIU3E PE3YIbTATOB ACATECIbHOCTH;
e IPUHUMATh c€0sl, MTOHNMAasi CBOU HEIOCTATKU U JJOCTOMHCTBA;
e IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTATOB ACATEIBHOCTH;
e IPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKH.
B mporecce moCTHX)EHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOrpaMMbI MO (PU3MKE Ui YPOBHS CPEJTHEro OOIIero
o0Opa3oBaHUs Y OOYYAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT, MPE/IoJIaralonuii chOpMHUPOBAHHOCTS:
e CAMOCO3HAHMSI, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETh HAMPABJICHUS
pa3BUTHSI COOCTBEHHOH AMOITMOHAIBLHOM c(ephl, OBITh YBEPEHHBIM B ce0e;
e CAMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHUE,
CIIOCOOHOCTH QIANTUPOBATHCS K AIMOITMOHAIBHBIM U3MEHEHHUSIM M TIPOSIBIISATh THOKOCTD, OBITH OTKPHITHBIM HOBOMY;
e BHYTPCHHEN MOTHMBAIIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKEHUIO LENA U YCIEXY, ONTUMHU3M, HHUIIMATUBHOCTb,
YMEHUE JEUCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEM;
e OMIIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh ITOHMMATh SMOIMOHAJIBHOE COCTOSHHE JIPYTHX, YYUTHIBAaTh €ro IIpu
OCYIIECTBJICHUHU OOIIECHMS, CIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKMBAHUIO;
e COLIMAJIBHBIX HABBIKOB, BKJIOUYAIONIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTUMH JFOJIbMHU, 3a00TUThCA,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoHmy oOyuenuss B 10 Kiacce TpeAMETHbIE pe3yibTaThl Ha YIIYOJEHHOM YPOBHE JIOKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e IOHUMATh POJIb (DH3UKU B IKOHOMHUYECKOM, TEXHOJOTHUCCKOM, IKOJOTHUSCKOM, COMMATBHON M dTHYECKOM cdhepax
JIeSATeTLHOCTH Y€JIOBEKa, POJIh M MECTO (DU3UKHM B COBPEMEHHON HAyYHOUN KapTUHE MUPA, 3HAYCHUE OMUCATEITHHOM,
CUCTEMATU3UPYIOUIEH, OOBACHUTENBbHONM M NPOTHOCTHYECKOW (YHKIUH (U3UUYECKON TEOpUU — MEXaHUKH,
MOJIEKYJISIpHON (DU3MKU W TEPMOJAMHAMHUKH, POJIb (PU3MUECKONH Teopur B (POPMHUPOBAHMM MPEJICTABICHUN O
bu3MYeCcKOi KapTHHE MUPA;



e pA3IMYaATh YCIOBUS MPUMEHUMOCTH MOJENeH (PU3NYECKUX TENT W MPOIECCOB (SBJICHH): WHEpIIUAIbHAS CHCTEMa
oTcuéTa, aOCOMIOTHO TBEPIOE TENI0, MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE ABM)KEHHE, CBOOOIHOE MajJieHUE,
abCcomoTHO ympyras Aedopmaiusi, abCOIOTHO YIPYroe M aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHs, MOJIEIH Ta3a,
MKUIKOCTU U TBEPAOTO (KPUCTAIUIMYECKOTO) TeJa, UIeadbHbIM ra3, TOUCYHBIA 3aps/l, OJJHOPOAHOE AJIEKTPUUECKOE
OJIE;

e pa3IMyaTh YCIOBHS (TPAHUIIBI, O00JACTH) MPUMEHUMOCTH (DU3UYCCKUX 3aKOHOB, IMMOHUMATh BCEOOIIMU XapaKTep
byHIaMEHTATBHBIX 3aKOHOB U OTPAaHUYCHHOCTD MCIIOIH30BAaHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATh U OOBICHATH MEXAHWYECKUE TMPOIECCHI U SIBJICHUS, MCIOJB3YsS OCHOBHBIE TOJIOKCHHUS U 3aKOHBI
MEXaHUKU (OTHOCUTEIbHOCTh MEXAHHUUECKOTO JIBIXKEHHS, (POPMYJIbI KHHEMATHUKN PABHOYCKOPEHHOTO JBUKCHUS,
npeoOpa3oBanusa ['anmuiess 17t CKOPOCTHM U TEpeMeIlleHUs, 3aKoHbl HbIOTOHA, MPUHIUII OTHOCUTEIBHOCTH
["anuiiest, 3aKOH BCEMUPHOTO TATOTEHMUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOU YHEPTUH, CBSI3b PAOOTHI
CUJIbl C M3MEHEHHEM MEXAaHUYECKOW SHEpPruu, YCJIOBHUS PABHOBECHS TBEPIOIrO Teja), MPU ATOM HCIOJIb30BaTh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, yKa3blBaTh YCJIOBHS  MPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anmumesi, BTOpOro u TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS] HMITyJbCa U
MEXAHUYECKON SHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAJIM3UPOBATH U OOBACHATH TEIJIOBBIE MPOIECCH U SBJICHUS, UCHOJIb3ysl OCHOBHBIE mojiokeHuss MKT u 3akoHbI
MOJIEKYJISIpHON (PU3UKKM U TEepMOJAMHAMUKHU (CBSI3b JABJICHUSI HJEATBLHOIO Ta3a CO CpPEeAHEH KUHETUYeCKOU
DHEPrUeU TEIJIOBOrO JBMKEHUS U KOHLEHTPALMEW €ro MOJIEKYJ, CBA3b TEMIIEPATYPBhl BEIIECTBA CO CPEAHEU
KUHETUYECKOW DHEPIUEH TEIJIOBOIO JBMKEHUS €r0 YaCTHL, CBS3b JABJICHUS UICAJIBHOIO ra3a ¢ KOHUEHTpALUEn
MOJIEKYJI U €ro Temmneparypoil, ypaBHeHue MenneneeBa—KnanelpoHna, mepBblii 3aKOH TEPMOJWMHAMHUKH, 3aKOH
COXpPaHEHHS PHEPTUU B TEIUJIOBBIX IMPOIECCax), MPU 3TOM HCIOJIb30BaTh MAaTEMATHYECKOE BHIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBHS IIPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneipona;

e AHAIM3UPOBATh W OOBSACHATH OJJICKTPUUECKUE SIBJICHHUS, WCIOJb3yS OCHOBHBIC TIOJIOKCHHS U 3aKOHBI
ANEKTPOAMHAMUKN  (3aKOH  COXPaHEHUs JJIEKTPUYECKOro 3apsjaa, 3akoH KylloHa, NOTEHUMATbHOCTD
AIEKTPOCTATUYECKOTO TOJISl, MPUHIMI CYNEPIO3ULNN DIEKTPUUYECKUX TOJIEH, MPU 3TOM YKasbiBas YCIOBUS
MPUMEHUMOCTH 3aKkoHa KylioHa, a TakkKe MpakTUYECKU Ba)KHbIC COOTHOLIEHHMS: 3aKOHbI OMa JIJ1 ydyacTKa Lenu 1



JUIS 3aMKHYTOW BJeKTpuueckod wemnu, 3akoH Jxoymsa—Jlenmna, mpaBuna Kupxroda, 3akonsr dapages ans
ANEKTPOJIN3A);

e ONIUCHIBATh (PU3UUECKHE MPOLECCHl M SBJICHMS, HCIOJb3YysS BEIUYHHBI: TMEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE,
UMITYJIBC T€Ja U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, JaBJICHUE, IOTEHIMAIbHAs SHEPIUs, KHHETUYECKasl YHEPTUs,
MEXaHUYECKasl HHEPrHsi, paboTa CHUJIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CUila TSXKECTH, Cujla YIPYTOCTH, CHUjia
TPEHMsI, MOIIHOCTb, HHEPrUsl B3aUMOJAEUCTBUSA Tena ¢ 3eMiéi BOMM3M €€ MOBEPXHOCTH, DHEPIHsl YHpyrou
nedopMaui MPY>KUHBI, KOJIUYECTBO TEIUIOTHI, a0CONIIOTHAs TemIeparypa Tena, paboTa B TEpMOIUHAMHUKE,
BHYTPEHHSISL SHEPrUsl HJEaJbHOTO OJAHOATOMHOIO Ta3a, paboTa HA€aJbHOrO ra3a, OTHOCHUTEJbHAs BJIAKHOCTb
Bo3yxa, KIIJ nieanpbHOro TEIIOBOrO JBUTATEINS; SJIEKTPUYECKOE T0JIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO TOJIA,
HaIpsDKEHHOCTh IIOJII TOYEYHOI'O 3apsfa WM 3apsDKEHHOIO Iapa B BaKyymMe M B JAUIEKTPUKE, MOTEHIMAT
ANEKTPOCTATUYECKOTO TIOJISl, PA3HOCTh IMOTCHIMAJIOB, J3JIEKTPOJABHKYILNAs CHJIA, CHJIA TOKA, HAIpsKECHUE,
MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTUBICHHE Y4YacTKa MLENU C
IIOCJIE0BATEIBHBIM U NTapaJUICIIbHBIM COCIUHEHUEM PE3UCTOPOB, JHEPIUSA IIEKTPUUYECKOr0 NOJIsI KOHAEHCATOPA;

¢ 00BSICHATh OCOOEHHOCTHU MPOTEKAaHUS (PUBNUYECKUX SIBICHUN: MEXaHUUYECKOE JIBUKEHHUE, TEIJIOBOE JIBH)KEHUE YACTHUI]
BEILECTBA, TEIJIOBOE paBHOBecHE, OPOYHOBCKOE ABMXKeHUE, TupPy3usi, UcrnapeHue, KUINEHUEe U KOHIEHcalus,
IUIABJICHHE WM KPUCTAJUIM3alMs, HAIPABICHHOCTh TEIUIONEPENayu, AJIEKTPU3aLMs TeJl, DKBUIIOTEHUHUAIBHOCTD
ITOBEPXHOCTH 3apSKEHHOTO IPOBOIHHKA;

* IPOBOJUTH HCCJEIOBAaHUE 3aBHUCHUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT OPYrod C HCIHOJIB30BAHUEM MPSIMBIX
U3MEPEHHI, MpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATh pe3yjibTaThbl MOJYYEHHOW 3aBHUCHUMOCTH
(GU3MYECKUX BEIMYMH B BUJE IPAPUKOB C YUYETOM aOCOIIOTHBIX MOTPEIIHOCTEN U3MEpPEHUM, JenaTh BbIBOABI IO
pe3yJibTaTam UCCIEN0BaHNUS;

e IPOBOJUTH KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BEJIMYMH, MPU 3TOM BBIOMpATh ONTHUMAJbHBIA METOJ MU3MEPEHMUS,
OLIEHUBATh A0COIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

¢ IPOBOJUTH  OMBITHl MO TPOBEPKE TNPEUIOKEHHOM THUIOTE3bl: IUIAHUPOBATh  SKCIIEPUMEHT, COOHMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJIM3UPOBATh IOJIYYEHHBIE PE3YyJbTAaThl M JI€JIaTh BBIBOJ O CTaTyce
MPEIJIOKEHHON TUITOTESBI,



e COOMIONIATh TpaBHiia OE30MAaCHOTO TpyAa MpH MPOBEICHUU HCCIEJOBAHHN B paMKax y4eOHOrO SKCIIEpUMEHTA,
IpaKTUKyMa M y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX
YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBAHUS;

e pelIaTh pacyETHBIE 33J]a4M C SIBHO 33JaHHOW M HESIBHO 3aJaHHOM (PU3MUECKON MOJENbIO: Ha OCHOBAHMU aHAIM3a
yclI0BUSI 0OOCHOBBIBaTh BBIOOP (PM3MUECKON MOJENN, OTBEUAIOUIE TpeOOBaHUAM 3aJ1auM, IPUMEHSTh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYyJaThl (U3MUECKUX TEOPUM MPH HCIOJb30BAaHWU MATEMATUYECKUX METOJIOB
pelieHus 3aiad, MPOBOJIWUTH PAacy€Thl HAa OCHOBAaHMM HMEIOIIMXCA JAHHBIX, AHAIM3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBATH METO/BI PELIEHUS C YYETOM IOJTYYEHHBIX PE3YJIBTATOB;

e peIIaTh KaueCTBEHHBIC 3a/1aud, TPEOYIOIUME NMPUMEHEHUS 3HaHWM M3 pa3HbIX pa3lieloB Kypca (U3MKH, a TaKXKe
WHTErPallid 3HAHUM W3 JPYTUX IPEIMETOB €CTECTBEHHO-HAYyYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO LIETIOUYKY
paccyXJIeHU ¢ ONOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

e ICTIOJIB30BATh TEOPETUUECKUE 3HAHUS JJI1 OOBACHEHHS] OCHOBHBIX MPUHIIMIIOB pabOThl U3MEPUTENBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKHUX ITPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaZa POCCUMCKUX M 3apyOeHBbIX Y4YEHBIX-(U3UKOB B pPa3BUTHE HAyKU, B OOBICHEHUE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATHh U OLEHUBATH MOCIEICTBHS OBITOBOM M MPOU3BOACTBEHHOU AEATENBHOCTU YEJIOBEKA, CBA3AHHON C
dbu3nYecKUMHU MpoleccamMu, € TO3MIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O palloOHAIbHOM
IPUPOAOIIOIB30BAHNHN, A TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHIKEHUN HAYKH M TEXHOJIOTMM JUIs TaJbHEHIIEro
Pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

e IPUMEHSTHh pa3JInyHble CrnocoObl paboThl ¢ uWHGOpManUed (U3HUECKOTO0 COAEP)KAHUS C HCIOJIb30BAHUEM
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTUH, MPU STOM HCMOJIb30BaTh COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTMM JJIsl TOHMCKa, MepepabOTKM U NpeIbsSBICHUS Y4YeOHOM W HayyHO-TIOMYJIApHOM HHQOpMAaIUH,
CTPYKTYPUPOBAaHUS W HUHTEpIpeTanud WHGOPMaLWU, MOJYYEHHOW W3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJyYaeMyl0 HH(OpPMAIIMIO U OLIEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHUM,
TaK 1 Ha OCHOBE aHaJIM3a UICTOYHUKA UHPOPMALIUK;

o IPOSIBIISATh OPTraHU3AI[MOHHBIE W TO3HABATENIbHBIE YMEHUS CAMOCTOSITEBHOTO MPUOOPETEHHs] HOBBIX 3HAHUUM B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEA0BATEIBCKUX PabOT;



e pabOTaTh B TPYIIIC C UCIIOTHECHUEM PA3TUYHBIX COIHATBHBIX POJICH, TUTAHUPOBATH Pa0OTy TPYIIIBI, PAIlHOHATILHO
pacipenesnsiaTh NeITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIEHWBATh BKJIA]l KQXKIOTO M3 YIaCTHHKOB
TPYIIIEI B PEIICHUE PacCCMaTPUBAEMOU MPOOIICMEI;

o IPOSIBJIAITh MOTHBAIMIO K Oymymiell mpodeCCHOHATBHON ACSITETbHOCTH TI0 CHEIHATBHOCTIM (DPU3UKO-TEXHUIECKOTO
npoduIIs.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

11 Hayunslit MeTO O3HAHUS IPUPOLBI 6

Hroro o pasneny 6

Pa3zgen 2. MEXAHUKA

21 Kunemaruka 10 1 ]rwstlfgilp/lr?ee;{;gﬁ/}?lfsbesm
E I — 10 s mesoonuishes
2.3 | Cranka Teépaoro Tena 5 1 Eﬁiﬁfgggﬁéabesm
2.4 3aKOHBI COXPAHECHHS B MEXAHHUKE 10 1 E;:S: /I;I;?:;(;E r(a/I]flsbegd?

Hroro no paszneny 35



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paznes 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBEI MOJIEKYIIPHOKUHETUYECKONH TEOPUH 15 bubmorexa [IOK
' yip p https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
3.2 Tepmonunamuka. TenaoBbie MalTuHbI 20 https://m.edsoo.ru/fL6h68d7
33 ArperartHble cocTosiHus BemecTBa. Da3oBeie 14 bubnmoreka [JOK
' HIEPEXOIBI https://m.edsoo0.ru/f16b68d7
Htoro no pazneny 49
Pasznen 4. JIEKTPOJIUHAMUKA
bubmuorexa [JOK
4.1 JeKTpHHeckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edso0.ru/f16b68d7
bubmuorexa [JOK
4.3 ok B pasTHiHEIX cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBUUYECKHUUN TIPAKTUKYM
. bubnuotexa [JOK
>1 PusHHeCKHit MpAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
PeszepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposbIe
Tema ypoka KonTpoabubie | IlpakTnueckue p
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
®dusuka — aMEHTaJIbHasg HayKa O
1 Pynx e 1 https://m.edsoo.ru/9bf5c621
npupoje
Hayunblii MeTO/T 1TO3HAHUS U METObI
2 i A Hu 1 https://m.eds00.ru/25666972
rccaea0BaHus GU3HMYECKUX SIBJICHUI
DKCIEPUMEHT U TEOPHs B MPOILIECCe
3 Mo3HaHus npupoabl. HabmoaeHue u 1 https://m.edsoo.ru/3del1d26f
AKCIICPUMEHT B (PU3HKE
Crioco0ObI n3MepeHus PU3NIECKUX
4 P ¢ 1 https://m.edsoo.ru/3a6cb4a3
BEJIMYMH
AOCOJIFOTHAS 1 OTHOCHUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 https://m.edsoo.ru/a2b15721
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
MecTo pus3uku B GOPMUPOBAHUH
6 ¢ N Gop N p 1 https://m.edsoo.ru/3b9eb2cc
COBPEMEHHOW HaAYYHOU KapTHUHBI MUPA,
B NMPAKTHUYECKOU IEATETbHOCTH JIIOIeH
Mexannueckoe aBmwxenue. Cucrema
otcyeTa. OTHOCUTEIBHOCTh
7 1 https://m.eds00.ru/b1857981
MexXaHu4yeckoro aBukeHusd. [Ipsmast u
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MaTepHalbHON TOYKH, 1 https://m.edso00.ru/44f38e63
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€ro IMpOoCKIMU Ha OCH KOOpJAHWHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxenue. ['paduyeckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEMHOTO
JIBUKEHUS

https://m.edsoo.ru/9c7af19c

10

CrnosxeHue nepeMeIieHuii 1 CKOPOCTEH.
Pewenne 3anau

https://m.edsoo.ru/56b218f1

11

HepaBHoMepHOE 1BHKEHHE.
MrHaoBeHHas1 CKOPOCTh. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/a8ce4fdf

12

I'paduyeckoe onucanue
MPSIMOJIUHEIHOTO JBUKEHUS C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/f924dcc8

13

CBoOogHOe najieHue. Y CKopeHue
CBOOOJHOTrO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuku

https://m.edsoo.ru/fa29e9cf

14

JIBrokeHue Tena, OpOIIeHHOTO MO/
YTJIOM K TOPU30HTY

https://m.edsoo.ru/9a2d3298

15

KpuBonuHelinoe nBuxkeHue. J[BrxeHne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocTts. [lepuon n yacrora.
[leHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHHUE

https://m.edsoo.ru/66fefe66

16

KonrtponbHas pabora no Teme

https://m.edsoo.ru/ee9d274a
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"Kunemartnka"

17

[Tepsriif 3akoH HproTOHA.
WNHeprimaabHbIe CHCTEMBI OTCUETA.
[Tpuniun otHocuTenbHOCTH [anumnes.
HewunepunanbHbIe CUCTEMBI OTCUETA

https://m.edsoo.ru/cfe1583c

18

Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa.
Bropoii 3akoH Herotona. Macca

https://m.edso00.ru/9e291363

19

B3aumoneiictBue ten. Tperuil 3akoH
Hrrorona

https://m.edsoo.ru/efe4112e

20

[Ipunnun cynepno3unuu cwi. Pemenne
3a7a4 Ha IPUMEHEHUE 3aKOHOB
Hrrotona

https://m.edsoo.ru/1f52449f

21

3aKOH BCEMUPHOTO TATOTEHUS.
DOKBHUBAJICHTHOCTh TPAaBUTALIMOHHON U
MHEPTHOU MaccChl

https://m.edsoo.ru/f4clech8

22

Cuna TsKeCTH M YCKOpEHHe
CBOOOHOTO Ta/IeHUs

https://m.edso00.ru/3e848452

23

JIBu>keHne HeOECHBIX TN U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI
Kemnepa

https://m.edsoo.ru/c3787bce

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/75f2fcof

25

Cuna tpenus. [Ipupona v BUIBI CUIT
TpeHus. [[BuKeHNEe B )KUAKOCTHU U Tase ¢
Y4ETOM CHUJIBI COTIPOTUBIIEHUS CPEIBI

https://m.edso0.ru/1251686e

26

Hasnenue. I'mapocrarnyeckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/cc6cd69f

27

AOGCOJIFOTHO TBEPJIOE TEIIO.

https://m.eds00.ru/39816e56
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HOCTyrIaTeJ'IBHOC 1 BpaliaTCJIbHOC
ABUXXCHUE TBEPAOI'o TEla

28

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpaliCHUs. IIneyo cunl

https://m.edso0.ru/363b5721

29

CiioxeHue cuil, MPUIOKEHHbBIX K
TBepAoMYy Teiy. LleHTp TskecTH Tena.
VYcoBus paBHOBECHS TBEPIOTO TEIIA.
Bunel paBHOBecHs

https://m.edsoo.ru/31fcdd2c

30

Pemenue 3agau

https://m.edsoo.ru/d59f5579

31

KonTponbhas padota no teme
"Munamuka. CtaTrka TBEpIoro Tena"

https://m.edsoo.ru/f3818b83

32

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. LleHTp
MacC CUCTEMBI MaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUH LIEHTPA Mace

https://m.eds00.ru/99859985

33

I/IMHYJ'II)C CUJIBI 1 U'BMCHCHHUE UMITYJIbCA
Tena. 3aKkoH COXpPAHCHUS UMITYJIbCA.
PeaktuBHOE JABHKCHHUC

https://m.edsoo.ru/64aafec4

34

MoMeHT uMItysIbca MaTe€pUaAIbHON
To4ku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITYJIbCA B LICHTPAIBHBIX
MOJISAX

https://m.edsoo.ru/f6195a12

35

Pemenue 3agau

https://m.edsoo.ru/7b7a4663

36

PaboTa cuiibl Ha MaJIoM U HAa KOHEYHOM
nepemerieHuu. I'papuueckoe
npesicTaBieHne paboThl CHIIBI.
MontHoCTh CHITBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sneprus. Teopema 06

https://m.eds00.ru/18311468
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N3MEHECHUN KMHETUUECKOM OHEPIrun
MaTCpHaJIBHOﬁ TOYKH

38

HOTGHI_[I/I&]'IBHBIG N HCIIOTCHIUAJIbHBIC
CHJIBI. HOTCHHI/IaHBHaﬂ OHEPIus. BTOpaH
KOCMHUYECKasA CKOPOCTh

https://m.edsoo.ru/29cda7aa

39

Tperps kocmMuueckast ckopocTs. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

https://m.edso0.ru/8475b83e

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepnyiuu s UieabHOM
KHUJKOCTU

https://m.edso0.ru/641812d9

41

KonTponbHas pabota no Teme "3aKOHbI
COXpaHEHUS B MeXaHUKe"

https://m.edsoo.ru/adfd6321

42

PazBuTue npencraBienuii o npupoe
TernoTsel. OcHOBHBIE nonokeHust MKT.
Huddysus. bpoyHoBckoe nBUXKEHME

https://m.edsoo.ru/8d327d3e

43

CrpoeHue ra3000pa3HbIX, )KUIKUX U
TBEPJIBIX TeJ. XapakTep JBUKEHUS U
BSaHMOHeﬁCTBHﬂ HJaCTHUIL Be€IIeCTBa

https://m.edsoo.ru/7f949152

44

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KomngectBo Bemectsa. [locTosiHHas
ABorazipo

https://m.edsoo.ru/33d17dbd

45

Temneparypa. TernoBoe paBHOBECHE.
Ilxana Ienbcus

https://m.edso0.ru/f6931272

46

Pemrenue 3agau

https://m.edso0.ru/a93bae98

47

Wneanpueiii ras. I'a3oBbie 3aKOHEI

https://m.edso0.ru/c9618ea8
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48

VYpaBuenue Menpeneera-Knaneiipona.
Pemrenue 3amau

https://m.edsoo.ru/b56856ff

49

AOcoiroTHas Temreparypa. 3akoH
JanpTona

https://m.edso0.ru/91849ece

50

I/I3OHpOHCCCBI B HACaJIbHOM ras€ C
IIOCTOSHHBIM KOJIMYECTBOM BCIIECTBA

https://m.edso0.ru/2881h186

51

I'paduueckoe npencraBiacHne
H30IPOIIECCOB: U30TEpMa, U30X0Pa,
n3obapa

https://m.edsoo.ru/6a23b4ac

52

OcHoBHoe ypaBHeHne MKT

https://m.edso0.ru/18a67861

53

Pemenue 3agau

https://m.edsoo.ru/dac14f69

54

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOAVMHAMUYECKON CUCTEMBI CO
CpeIHEeW KMHETUYECKON SHEpruen
IIOCTYIATEIBHOIO TEIJIOBOTO IBHKCHUS
€€ 4acTHuIl

https://m.edsoo.ru/456e15c2

55

O000I1IEHNE U CUCTEMATHU3AIINs 3HAHUH
o teme "OcuoBet MKT"

https://m.edsoo.ru/15463eae

56

Kontponbnas padota mo Teme "OCHOBBI
MKT"

https://m.edsoo.ru/e2c6adae

57

TepMonnHaMuueckas cuctema. 3alaHue
BHEIIHUX ycsoBui it T/I cucteMsl.
Buelnve 1 BHyTpeHHUE ITapaMETPBI.
[Tapamerpsl T/I cucTemsbl Kak cpeaHue
3HAYEHMs BEJIMYUH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/3cefc893

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBombsHas pemakcarus T/J]

https://m.edsoo.ru/abe6de9c
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CHUCTEMBI K TCIINIOBOMY PaBHOBCCHUIO

59

Mogens ueanbHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH dTOW MOJCIIH

https://m.edsoo.ru/65542fde

60

VYpaBuenue MenpeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUu

https://m.edsoo.ru/fdc9d33b

61

Bripaxkenue 1151 BHyTpEeHHEW SHEPTUM
OJIHOATOMHOTO HUJICAIbHOTO Ta3a.
KBasucrarnueckue u HeCTaTUUECKUE
IIPOLIECCHI

https://m.edsoo.ru/e68eb3fb

62

DnemeHTapHas pabora B
TepMoanHaMuKe. Beraucienue padboTe
o rpaduky mporecca Ha pV-
ararpaMmme

https://m.edsoo.ru/71bd7146

63

Termonepenayda kak crnoco0 M3MEHEHUs
BHyTpeHHel sHeprun T]l cuctemsl 6e3
COBEpILIEHHS PabOThI

https://m.edsoo.ru/74ea547b

64

KOHBGKHI/IH, TCILJIOIIPOBOAHOCTD,
HU3JIy4YCHUC

https://m.edsoo.ru/d2b82bdc

65

KomnyectBo TemmoTel. TemioéMKocTh
Tena. Y IeIbpHas U MOJIsIpHas
TEIMI0EMKOCTH BEIlleCTBa. Y AelIbHAas
TEIJI0Ta CrOpaHus TOIUINBA

https://m.edsoo.ru/77191a19

66

Pacuér xonuuecTBa TEIIIOTHI IpH
TeIioneperaye

https://m.edsoo.ru/f72b113f

67

[TonsTe 06 annabaTHOM TpoIecce.
[IepBblit 3aKOH TEPMOAMHAMUKH

https://m.edsoo.ru/92f2bfaf

68

KonnuecTBo TemnoTel u paboTa Kak

https://m.edsoo.ru/fe9db125
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Mepbl U3MEHEHHUSI BHYTPEHHEH YHEPTUH
T cuctemsl

BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX M HEPABHOBECHBIX

69 https://m.edsoo.ru/fbel719c
nporeccoB. HeoOparumocTth
MPUPOIHBIX MTPOLIECCOB

70 HpHHLAIbL ACHCTBHS TEIIOBEIX https://m.edso0.ru/58f1d829
mammH. KIT

71 Makcumanbroe 3nauenue KI1JL. Huk https://m.edsoo.ru/b4ch642e
Kapno

72 Pemnrenue 3anau https://m.edsoo.ru/9aee78d6
DKOJIOTUYECKHE aCIICKThI

73 HCTIOJIb30BAHMS TEIJIOBBIX nBHraTeneiﬁ. https://m.edsoo.ru/5a484ad?
TemoBoe 3arpsi3HEHUE OKPYKAIOIEH
Cpelbl

74 Pemenue 3agau https://m.edsoo.ru/6ccd6f3e
O06o006mmenne 1 cucTeMaTHU3aIns 3HaHUI

75 o Teme "Tepmonunamuka. TermioBbie https://m.eds00.ru/6192f9d2
MaIIuHbBI"

76 Kontponbras padora no reme https://m.edso00.ru/4ae6e963
"TepmonnHamuka. TenaoBsle MalIMHbI"
[TapooOpa3zoBaHue 1 KOHJEHCAIIHS.

77 Ucnapenue u xunenue. Y neiabHas https://m.edso0.ru/6338623¢
TeII0Ta MapooOpa3oBaHUS
HaceiiieHHbie ¥ HEHACHIIIEHHBIE MAPHI.

78 KadecTBeHHast 3aBUCMMOCTD INIOTHOCTHU https://m.edsoo.ru/87fbedd1

Y JABJIEHUS HACBIIIEHHOIO I1apa OT
TEMIIEpaTyphl, UX HE3aBUCHUMOCTb OT
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00BEMa HACBIIICHHOI'O I1apa.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT
JaBJICHUSA B ) KUJKOCTHU

BraxxnocTs Bo3ayxa. AGCoMOTHAS 1

79 https://m.edsoo.ru/11ef332a
OTHOCHTEJIbHAs BIKHOCTb

80 Pemenue 3amau https://m.edsoo.ru/eda6d771
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB https://m.edsoo.ru/dac86a9b
KpUCTAJIJIIOB
[InaBneHue M KpUCTATUIU3ALIMSL.

82 VY nenpHas TETI0Ta TUIABICHUS. https://m.edsoo.ru/b1fe5daf
CyOmumarust
Hedopmariiu TBEPIAOTO TENA.

83 Pactsoxenne u cxarue. Casur. Moy https://m.edsoo.ru/9195addc
HOwnra. [lpenen ynpyrux nedopmannii
TennmoBoe pacMpeHue KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX https://m.edsoo.ru/c4afd848
KoJeOaHuil 4acTHUIl BEIIeCTBa

85 Ipeobpasonanie SHEprui B (asosbix https://m.eds00.ru/38b77981
nepexojax

86 YpaBHEeHHE TEMI0BOro O6amaHca https://m.eds00.ru/187698ea

87 Pewenne 3anau https://m.edsoo.ru/dd3bbc77
[ToBepXHOCTHOE HATSKEHUE.

88 KaHI/IJ'IJISIpHLICV sBieHus. JlaBieHue noxg https://m.edsoo.ru/L674aedf
HCKPUBJICHHON MOBEPXHOCTHIO
xuakoctu. Popmyia Jlamnaca

89 O6obuierRe i CHCTEMATH3ALIA SHAKMNIE https://m.edsoo.ru/b86bcada

1o Teme "ArperatHpie COCTOSIHHS
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BemiecTBa. ®azoBbie epexoab”

90

KontposbHas paboTa mo teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble epexoibl"

https://m.edso0.ru/637137ab

91

DnekTpu3anus Tel U €€ MPOosIBICHUSI.
DIekTpuyeckui 3apsia. [IBa Buaa
AIEKTPUYECKUX 3apsaoB. [IpoBogHuKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

https://m.edsoo.ru/d8239b91

92

DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.
3aKOH COXPaHEHUS IEKTPUIECKOTO
3apsaga

https://m.edso00.ru/3839a75e

93

B3anmopeincrteue 3apanoB. Toueunsle
3apsabl. 3akoH Kynona

https://m.edsoo.ru/22342ef5

94

Pemenue 3agau

https://m.edsoo.ru/77a9d457

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

https://m.edsoo.ru/5f69d83a

96

Hanpsk€HHOCTD 371€KTPUYECKOT0 MOJIs.

[IpoGHeIii 3apsz. Jlunuu
HaNpPsDKEHHOCTH AJIEKTPUYECKOTO TIOJISL.
OnHOPOIHOE DIIEKTPUYECKOE TI0TIE

https://m.edsoo.ru/ele8dbc4

97

IloTeH1IMaIBHOCTH
QJICKTPOCTATUYCCKOT'O ITOJIA. PazHocTh
MOTCHIUAJIOB U HAIIPSZKCHUC

https://m.edsoo.ru/ae94dc27

98

IloTenumnanbHast OHEPTU: 3aps/ia B
QJICKTPOCTATUYCCKOM ITO0JIC. [ToTennuan
QJICKTPOCTATUYCCKOI'O MOJIA

https://m.edsoo0.ru/5a9a6571

99

CBs13b HaAPSHXKEHHOCTHU OIS U
Pa3HOCTH ITOTCHIUAJIOB [T

https://m.eds00.ru/9f3f9289
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QJICKTPOCTATUYCCKOI'O IOJIA

[IpunHnmn cynepno3uun

100 N https://m.edsoo.ru/1bd18654
AIEKTPUICCKUX TTOJIeH

101 Pemenue 3amau https://m.edsoo.ru/163711ea
I1 LTI

102 O/1€ TOUCHHOTO 3ap }mau one https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsHKEHHOM cepbl
[Tone paBHOMEPHO 3apsSHKEHHOTO 110

103 00BEMy miapa. [lone paBHOMEpHO https://m.eds00.ru/4677e463
3apsOKCHHON OECKOHEYHOM ITOCKOCTH
I1

104 POBOJIHUIH B STCKIPOCTATIHACCKOM https://m.edsoo.ru/a6229e4d
rosie. Y CJI0BUE PaBHOBECHS 3apsJIOB

105 JWMONICKTPHKH 1 MOTYPOBOHHKH B https://m.edso0.ru/62476ad1
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. 251eKTpoEMKOCTh

106 KOH/IeHCAaTopa. DIIEKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
IJIOCKOTO KOHCHCATOpa
ITapamnensHoe ¢

107 PALTEILH OCAMHEHHIE https://m.edsoo.ru/5aef8d69
KOHJICHCATOPOB
IlocaenoBaTenbHOE coe e

108 ICAOBATEIRH JUHEHHE https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/235a28b8

110 Pemenue 3amau https://m.edsoo.ru/656b4b18

€HHue 3a €HHOU

111 JIBIDKSHUE 3APSKCHHOMN HACTHILb! B https://m.edsoo.ru/b4b416c7
OJTHOPOJTHOM 3JICKTPHYECKOM TI0JIe

112 Pemrenne 3agau https://m.edsoo.ru/8321c4d4
O00011eHE U CUCTEMA 7

113 HICHHE H CHCTEMATHSAIIA SHARIH https://m.edsoo.ru/144d952f

o Teme "DiekTpudeckoe moie"
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KonTponbhas pabota no teme

114 " " https://m.edsoo.ru/8add45f8
DIIEKTPUYECKOE T0JIe

Cuia Toka. [locTossHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHMS TTOCTOSTHHOT'O https://m.edsoo.ru/h6811413
3JIEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hampsikenue u 3/1C https://m.edso0o.ru/167f5ef5
3 O .

117 AKOH LIMa JUIA yHacTika fet https://m.edsoo0.ru/953f39dd
DJIEKTPUYECKOE CONPOTUBIICHUE
3aBUCUMOCTD CONPOTHUBIICHUS

118 OAHOPOJIHOTO HPOBOMIHIA OT €ro https://m.edsoo.ru/1b983cba
JUTMHBI Y TJIOIAU TIOTIEPEYHOTO
ceyeHus
v .

119 AIGIIBHOC COTPOTHBIICHHE BEMECTa https://m.edso00.ru/12739db1
Pemenue 3amau
I1

120 OCUCAOBATEILHOS, HAPAIIICILHOS, https://m.edsoo.ru/ebd277dd
CMEIIaHHOE COETMHEHUE TTPOBOIHUKOB

191 PacqéuiT Pa3BETBIEHHBIX JIIEKTPUIECKUX https://m.eds0o.ru/e897cLe3
uenei. [IpaBuna Kupxroda

122 Pemenue 3agau https://m.eds00.ru/9692cee7
Pa0o .3

123 aboTa SCKIPHICCOTO TOKA. SAKOH https://m.edsoo.ru/63fc1f6c
Jxoyna —Jlenua

124 Pemenue 3agau https://m.edso0.ru/743f2f57
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TemnoBas MOIITHOCTB, BEIJCIICMAas Ha https://m.edso0.ru/73ca2881
pe3ucrope

126 Pemrenne 3amaq https://m.edsoo.ru/b4df8ee4
OJIC

127 JIC  BHyTpEHHCE COMpOTHBIICHHE https://m.edso0.ru/14a99997

HCTOYHHKA TOKa
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3akon OMa 115 MOJTHOM (3aMKHYTOM )

128 . 1 https://m.edsoo.ru/671f4cfc
AIEKTPUICCKOH 1eTTH

129 Pemenue 3amau 1 https://m.eds00.ru/96ed9672

130 MOMHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/14ele7fc

131 KopoTkoe 3ambikanmne 1 https://m.edso0o.ru/2e8399e5

132 KonneHcarop B ienu moCTOSSHHOTO TOKa 1 https://m.edsoo.ru/ca2d98fc

133 Pemenue 3amau 1 https://m.edsoo.ru/8be8dfbb

134 Pemerite Saﬂatj 1o T"eMe Hocrostsii 1 https://m.edsoo.ru/fbc71f99
AIEKTPUICCKUIN TOK

135 Pemerine 3anatj 1o T"eMe "Hoctosibri 1 https://m.edsoo.ru/fd84564f
AIEKTPUICCKUI TOK

136 Pemerine 3anatj 1o T"eMe "Hoctosibri 1 https://m.edsoo.ru/e9bf8c7d
AIEKTPUICCKUIN TOK
O06o001eHre u cucTeMaTr3aIus 3HaHUK

137 1o Teme "[1oCTOSHHBIN JEKTPUUYECKUIA 1 https://m.edsoo.ru/b312753c
TOK"

138 Korrrp OHLHMV padora no TeMez 1 https://m.edsoo.ru/3b3e6264
"[TocTOSTHHBIN 3NIEKTPUYECKUM TOK"
DnexTpuyueckas mpoBOAUMOCTh

139 Pa3IMYHBIX BEIICCTB. DIEKTPUICCKHMA 1 https://m.edso00.ru/74ce9638
TOK B MeTayiax. CBepXIpOBOIUMOCTD
DNeKTpUYECKU TOK B pacTBOpax U

140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHBI 1 https://m.edso00.ru/166c3e31
®dapages 1S AIEKTPOIU3a

141 DneKkTpuyecKuii TOK B razax. [lmasma 1 https://m.edsoo.ru/fd1c76c4

147 | OUCKTPHUCCKHI TOK B BakyyMe. 1 https://m.edso0.ru/51313dfd

Bakyymnsbie npuOopbl
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143

DJIEKTPUUYECKUIN TOK B
MOJIYTIPOBOTHUKAX

https://m.eds00.ru/369¢2523

144

[TonynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/34bfclc9

145

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HaNpsKEHUS
B LIENH [TOCTOSIHHOT'O TOKA MPH TOMOILHU
aHAJIOTOBBIX U HU(POBBIX
M3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C IU(POBOIA
nabopatopueli o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MIOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

https://m.edsoo.ru/887a812f

146

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO TBUKECHHS
C LIETIBIO OMPE/IEIICHNS MTHOBEHHOM
ckopoctu"

https://m.edsoo.ru/d3fb8243

147

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs Ipu
MPSIMOJIMHEHTHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "UccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NIBHOKeHUN"

https://m.edso0.ru/6264b28c

148

Pu3nYecKuil IPAKTUKYM 110 TEME
"M3MepeHune yCKOpeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

Pu3HYECKUl IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tela Mo

https://m.edsoo.ru/a517142e
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OKPYXHOCTH C TIOCTOSIHHOM 1O MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIeHMs
KOHHMYECKOTO MasiTHUKA OT €r0
napamerpos"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIONIEH CHJITBI
IIpU ABMKEHUH OpycKa 10 HaKJIOHHOU
mwiockoctu" win "llpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBHKEHHUSI
OpycKka 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT ero Macchl"

https://m.edsoo.ru/51e399ac

151

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmanun” win "HU3ydenue
JIBHOKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON depe3 IETKUit
O110K"

https://m.edsoo.ru/9ef82992

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOT0 KO3 uireHTa
3apucumocTt FTp(N)" mnu
"HccnenoBanue JBUXKEHUS OpycKa 1Mo
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
K03 HULIHEHTOM TpeHUs" Win
"N3yueHnue IBUKEHUS Tpy3a Ha BAITY C
TpeHueM"

https://m.edsoo.ru/e6¢f8b17
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153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBU paBHOBECHS
TBEPAOrO Tela, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue

KPOHILUTEHHOB U pacuéT CuJl ynpyroctu"

niu "M3ydyeHne ycTouuBOCTH
TBEPJOrO TeJla, UMEIOLIErO IUIOIAb
ornops!"

https://m.edso0.ru/12559634

154

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepeHue umnyibca Tesa no
TOopMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TATU, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIISL U MOIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBbI"
niu "MccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOW dHEPruu Tela 1o
TOPMO3HOMY IIyTH"

https://m.edso00.ru/92e75337

155

Pu3nYeCcKuil IPAKTUKYM 110 TEME

"N3y4eHne n30TepMUUECKOT0 IIpoLecca

(peKOMEHI0BaHO UCIOIb30BAHNE
uudpoBoit 1abopaTopun)" wiu

"M3yyeHne n30XOpHOro npouecca" uiu
"N3yuenue n3obapHOTO Tporiecca’ win

"[IpoBepka ypaBHEHUsI COCTOSIHUA"

https://m.edsoo.ru/2cc45366

156

@u3NYECKU NIPAKTUKYM IO TEME

"U3mepenue yaenpHOM TemioéMKkocTr"

https://m.eds00.ru/64769b23
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unu "HccnenoBanue mpoiecca
OCTBIBAHUS BellecTBa' UM
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aUMOCBS3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpPaTypbl KUIIEHUS KUJIKOCTEN"

157

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3yuyeHue 3akOHOMEpHOCTEN
HcTapeHus KUJIKOCTeN" uiu
"U3mepeHue yaenbHOM TeIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenue abCoIIOTHON BIaKHOCTU
BO3J/IyXa U OIIEHKa MacChl IapoB B
nomenieHuun". 3mepenue

ko3¢ duLreHTa TOBEPXHOCTHOIO
HATSHKEHUS

https://m.edsoo.ru/6518def5

158

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmnroeHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOHAEHCATOpa B JHEPIHIO
U3JIy4EHUs CBETOANOA" NN
"M3y4eHne NpoTEeKaHUs TOKA B LIETIH,
coJiepKaliet KoHaeHcaTop" uiu
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCATOpOB"

https://m.edsoo.ru/8ab6f191

159

@u3NYECKUl IPAKTUKYM I10 TEME

https://m.edsoo.ru/689acfde
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"UccneqoBaHue CMEIIAaHHOTO
COCAMHEHUS PE3UCTOPOB" MiIH
"U3mepenue yieabHoro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"WccmenoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITbI
HakanuBaHus"

160

@uU3NYECKUM IPAKTUKYM 110 TEME
"HaOuroieHue amekTpon3a’ win
"N3mepenue 3apsa 0HOBAJICHTHOTO
noHa" wiu "HccnenoBanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOpa OT TeMIepaTypbl" Win
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTepUCTUKU anoaa”

https://m.edsoo.ru/d12ec827

161

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/c1cd6683

162

Pesepubiit ypok. O600611eHIE 1
CUCTEMAaTH3aIHsI 3HAaHHUH 110 TeMe
"Ilmnamuka"

https://m.edsoo.ru/3e83a7a7

163

PesepubIiil ypok. O6006111eHIE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"Craruka TBEpAoOro tena"

https://m.edsoo.ru/f1dde229

164

PesepBHrIit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"3aKOHBI COXpAaHEHUSI B MEXAHUKE"

https://m.edsoo.ru/ffffdfb9

165

PesepBHelit ypok. O6001IeHNHE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe

https://m.edsoo.ru/1eb17193
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"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

166

PesepBubIil ypok. O600611IcHIE 1
cHCTEMAaTH3alis 3HaHUH 10 TEME
"Tepmonunamuka. TenaoBble MalIuHbI"

https://m.edsoo.ru/491db95e

167

PesepBubIil ypok. O600111cHIE 1
cCUCTEeMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3oBble nepexo bl

https://m.edsoo.ru/376bbe7d

168

PesepBHeIi ypok. O000IICHHE 1
CUcreMarui3anuda 3HAHUH 10 TeEME
"JnekTpuueckoe mose"

https://m.edsoo.ru/a3a31db5

169

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/dbdb4728

170

PesepBHelIit ypok. O60011IeHNE 1
cucreMaTu3anus 3HaHui no teme "Toku
B Pa3JIM4YHBIX cpeax”

https://m.edsoo.ru/e7d639f2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTUHBI MHUPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHHMS I'a30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKHUM 3apsil — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BElIeCTBA M AJIEKTPOJAWHAMUKHM: pPABHOMEPHOE U PAaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHuu (OXJIQXKJEHHM), TEMJIOBOE paBHOBECHE, HCIIApPEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXy apaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHMUYECKOE JBM)KEHHUE, UCIONb3Ys (PU3NUECKUE BEIUYHHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPaKTOBaTh (PM3MYECKUN CMBICI HUCHOJIb3YEMbIX BEIMYMH, UX
0003HAa4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHONB3YsS (hM3MUECKUEe BETMUYMHBI: JaBJICHHUE rasa, Temieparypa, CpeaHss
KUHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIUEHT MOJE3HOrO JACHCTBHA
TEIUIOBOTO JABHUTraTeNsl; MPU OMMCAHUN MPAaBUIBHO TPAKTOBATH (PU3NYECKUNA
CMBICJI UCHOJB3YEMbIX BEIMYUH, UX OOO3HAYEHMs W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnucelBaTb  M3YYEHHBIE  DJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCHOIb3YSd (PU3MUECKUE BEITUYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOJie, HANPSKEHHOCTh TOJIA,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIIME MaHHYIO (U3UYECKYIO BEIUYHMHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CHUCTEM OTCYETa; MOJICKYJISIPHO-KHHETHYECKYIO TCOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MponecCoOB C UCIIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPE3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
bU3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEINb, BHICTATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUNHBI

Pematp KaueCTBEHHbBIC 3a/1auH: BBICTpauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYKICHHM C ONOpON Ha H3y4YECHHbBIE




3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKHUE SIBICHUS

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3HMKE B IMOBCEIHEBHOW KU3HU
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpuOopaMHu H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtate B rpymme C BBIMOJIHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Koa npoBepsiemoro

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

pasaejia 3JIEMEHTA

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

®uszuka — Hayka o mnpupoje. Hayunsle MeTonbl
ITO3HAHMSI OKpYXKaroLero Mupa. Poss sxkcnepumenTa

11 U TEOpUHM B TIpollecce€ IO3HAHUS IPUPOABI.
DKCIepUMEHT B (pU3UKe
1 MonenupoBanne bu3HIecKuX SIBJICHUN Hu
npoueccoB. Hayunble rumnoressl. Pusuveckue
3aKOHBI W TEOpUU. [paHUIBl TPUMEHHUMOCTH
1.2 ¢u3nueckux 3akoHOB. [IpMHIMII COOTBETCTBHUS.
Pore u wMecro ¢usuku B  (hopMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
NPAaKTUYECKOHN IeATEIbHOCTH JII0eH
2 MEXAHUKA
KMHEMATUKA
2.1 911 Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTH

MEXaHuyeckoro aBmkeHus. Cucrema oOtrcuéra.




Tpaexropus

2.12

2.1.3

2.14

[Tepememienne, CcKOpocTb  (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHAIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPJIMHAT.
CrnosxeHue nepeMelIeHUN U CI0KEHUE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEUHOE
nBrkeHue. ['paduku 3aBUCUMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOpEHHUS, IyTH U IEepeMELICHUs
MaTepuaIbHOU TOYKU OT BPEMEHHU

CBoboaHOE majieHne. Y CKOpeHHue CBOOOTHOTO
majgeHust

2.15

KpuBonmnelinoe JIBUKEHUE. PaBromepHOe
JBIDKEHUE MAaTepUaibHOM TOYKHM IO OKPY>KHOCTH.
VYrioBas cKOpOCTh, JMHEWHAsA cKopocTs. Ilepuon u
yactora. LleHTpocTpemMuTenbHoe yCKOpeHue

2.1.6

TexHu4ecknue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHaps0B, LIEIHBIE U PEMEHHBIE ITEpeJadn

2.1.7

[Tpaktuyeckue paboTel. M3MepeHue MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEXKIY
yTAMH, PO ICHHBIMH TEJI0M 3a
IIOCJIEIOBATEIIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBKCHUH C Ha4aJIbHON
CKOpPOCTBIO, paBHOW Hy0. M3ydeHue nBUKCHUA
HIapyvKa B BA3KOHM JKUIKOCTH. M3ydeHue NBHKEHUA
TeJa, OpOIIEHHOTO TOPU30HTAIIBHO

2.2

2.2.1

2.2.2

JTMHAMUKA

IIpunuun orHocurensHocTH l'anmunes. Ilepsbiid
3akoH HerotoHa. IHEepumanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

2.2.3

224

2.2.5

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme otrcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHalbHbIX TOYEK

3aKkOH BCeMHUpPHOro TAroTeHus. Cuia TSHKECTH.
IlepBas kocMHuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuna TpeHHUS
CKOJIbKEHUS U cuiia TpeHus nokos. KoadpdunueHt
Tpenus. Cuia CONpOTUBICHUS MPU JIBUKEHUH TeJa
B ’KHUJIKOCTHU WJIU Ta3e

2.2.7

[ToctynatensHoe W  BpallaTeNbHOE  JIBUXKEHUE
a0COJIIOTHO TBEPJIOTO Tela




2.2.8

MoOMEHT CHJIBI OTHOCHUTEIILHO OCH BpaIlicHUs.

ITneyo cuitbl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
14(6(0)

2.2.9

2.2.10

TexHu4eckue yCTpOMCTBA: OAIUUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTnueckue paboTbl. M3yueHue  IBUKEHHS
Opycka 10 HAKJIOHHOM MJIOCKOCTH MO ACHCTBHEM
HecKosIbkuX cui. MccienoBaHue 3aBUCUMOCTH CHII
YIPYroCTH, BO3HUKAOIMX B JehOpMHUPYEeMOid
NpYy)XKWHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUN pPaBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPALLIEHUS

2.3

2.3.1

3AKOHBI COXPAHEHUA B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTCMBI
MAaTCPHAJIbHBIX TOYCK. I/IMHy.]IbC CHJIBI 1 UBMCHCHHC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenust umiyiabca B MMCO. PeaktuBHoe
JIBIDKEHUE

2.3.3
2.34

Pa6Gora cubl

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

2.3.8

Kunernueckass 5SHeprusi MaTepUAIBHONM  TOYKH.
TeopeMao KMHETUYECKOM SHEPTUHU

[TorenuuanbHas sHeprus. [loTeHIMaNbHAS YHEPTUS
yIpyro nedopMUPOBaHHOM IPY>KUHBI.
HOTCHHI/IaJ'II)Hafl 3H€pFI/I$[ TCJ1a B6J'II/I3I/I HOBerHOCTI/I
Semnn

IloTeHunanbHbIE 1 HENOTCHIIMAIbHEIEC CHIIBI. CBs13b
pa6OTLI HCIMOTCHIHUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHHUYECKOM OHEpPrun CUCTEMbI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYIEeCKOM SHEPIrUun

anyrI/Ie U HCYIPYTHUEC CTOJIKHOBCHUA

2.3.9

2.3.10

TexHudyeckne  yCTpOMCTBA:  JBUIKEHUE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[TpakTuyeckue paboTsl. M3ydeHue cBsizu cKOpocTei
Tel Ipu Heynpyrom ynape. HMccinenoBaHue cBsi3u
paboTBl CHJIBI C UW3MEHCHHEM MEXaHHYeCKOU
SHEPTUHU Tea

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

311

OcHoBHbIE IIOJIOYKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TeopuHu. BbpOyHOBCKOE IBUKEHUE.




3.2

Huddysus. Xapaktep ABIKEHHS U B3aUMOJICHCTBUSA
YaCTHII BELIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHus ra3oB, XKUIAKOCTEH M TBEPIBIX
Tell U OOBSACHEHHE CBOMCTB BEIISCTBA HAa OCHOBE
STHUX MOJIeJIeH

Macca MOJIEKYJI. KomnnuectBo BEIIECTBA.
[TocrossnHas ABorazapo

TermmmoBoe  paBHoBecue. Temmepatypa u €
m3Mmepenue. [lkana remnepatyp Llenbcus

3.15

Mopnens upeanpHOro raza. OCHOBHOE YpaBHEHHE
MOHGKYHHPHO-KI/IHGTI/ILICCKOI\/'I TCOpUU HACAIIBHOTO
rasa

3.1.6

3.1.7

AOGcomoTHas Temreparypa Kak Mepa cCpegHei
KMHETUYECKOM JHEPruu  TEIUIOBOIO  JIBHKCHUS
yactul rasa. [lIkama remneparyp KenbBuna

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlaneTOHA

3.1.8

I"a3oBble 3ak0HBI. M301poLiecchl B HEAIbHOM T'a3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
n30Xxopa, n3odapa

3.1.9

3.1.10

TexHu4eckre ycTpoiicTBa: TEPMOMETP, OapOMETP

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayxa
B KJIaCCHOW KOMHare. MccnenoBanue 3aBHCHUMOCTH
MEXIy NapaMeTpaMH COCTOSHHSA pa3peKEHHOTO
rasa

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

3.2.3

3.2.4

TepmonnHamuueckas cucrema. BnytpeHnnss
SHEPrusi TEPMOAMHAMHUYECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

KonnyectBo Ttemnotsl u  paborta. BHyTpenHss
SHEPrUs OJJHOATOMHOI'O UEAIBbHOIO rasa

Busr TEIUIONEepEIaYun: TEIUIONPOBOJHOCTD,
KOHBEKUMsA, U3JIy4YeHHue. TertoéMKOCTb  Tena.
VYnaenoHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIUIONEpe1aue

IlepBbiii 3ak0H TepMoaMHAMUKHU. [Ipumenenue

IIEPBOr0 3aKOHAa TEPMOAMHAMUKHM K H30IpOLIECCaM.
['paduueckas uHTEpIIpeTalys padboThI ra3a

3.25

TennoBele  MammHbl.  [IpuHIMnel  nercTBUs
TerioBbIx MamuH. [IpeoOpa3oBaHus sHepruum B
TEIJIOBBIX MamuHax. Koaddumuent mone3noro




neiictBus (nanee — KIIJI) TeroBoit mammubl. Lpki
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TtepmomuHamuku. HeoOpatumocTh
IIpOLECCOB B Ipupozae. TemioBble JBUTATEIH.
DKOJIOrnYecKre mpoodIeMbl TEIIOHEPTeTHKU

TexHuueckue ycTpoiicTBa: IBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHTUIIHOHEP

[Ipaktnueckue pabotel. M3mepenuwe yaenbHOH
TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/1bI

[TapooOpa3oBanne u KouaeHcauusa. lcnapenue u

3.3.1 KUIIEHHWEe. YJenbHas TemioTa mnapooOpa3oBaHusl.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS
332 AOCOI0THAs U OTHOCUTEIIbHAS BJIAXXHOCTh BO3yXa.
o HachlieHHbIi nap
TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
3.3.3 TeNa. AHU3OTPOINHUS CBOWCTB KpUCTAILUIOB. JKuakue
23 Kkpuctaisl. COBpeMEHHbBIE MaTepHAIIbI
' 334 [InaBnenue M KpucTauM3anus. YelbHas TEIUoTa
h mnasienns. Cyonumanms
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHuueckue YCTPOMCTBA:! TUTPOMETP U
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH IOTyYCHHS
h COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [Tpaktnyeckue paboTel. M3MepeHue BIIAXHOCTH
o BO31yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpuzanys Ten. OeKkTpuueckuil 3apsan. /lBa
- BHJIA DJICKTPHYECKHUX 3aPsI0B
412 IIpoBOTHUKY, TUDIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3anmoneiictue 3apsaoB. 3akoH Kynona
4.1 DneKTpuIecKoe roJe. HarmpsxénnocTs
4.1.5 anexkTpudeckoro mnois. [lpuHuun cynepno3unumu.
JlvHAN HANIPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS
416 Pabora cuII AJIEKTPOCTATUYECKOTO OJISL.
o IMTotenmuain. Pa3HOCTh MOTEHIIMAIOB
417 [TpoBOMTHUKKM W AMINEKTPUKH B  MOCTOSHHOM

SJICKTPUYCCKOM IIoJIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




MMPOHUIIACMOCTb

4.1.8

4.1.9

4.1.10

OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
IUIOCKOTO KOHJEHCAaTopa. OHEpPrusl 3apsyKEHHOTO

KOHJIeHCcaTopa

Texnuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
AIIEKTPOMETP, AIEKTPOCTaTUYECKAs 3aIuTa,
3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,

KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue paboTHI. N3zmepenne
AIEKTPOEMKOCTH KOHJEHCATOpa

4.2

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

YcnoBus CYyILIECTBOBAHUS IMOCTOSIHHOTO
aNeKTpudeckoro Toka. Mcrounuku Toka. Cuma Toxa.
ITocTOSSHHEII TOK

Hanpsokenue. 3akon Oma 1715 yyacTka 1enu

4.2.3

4.2.4

4.2.5

DnexTpuueckoe COIPOTHUBIICHUE. VY nenbHoe
COIPOTUBIICHUE BEIIECTBA

HOCJ’ICI{OB&TGJ’IBHOC, mapajjicjibHOC, CMCIIAaHHOC
COCAMHCHHUC ITPOBOAHUKOB

Pabora snexTpuueckoro Ttoka. 3akoH JDxoyms —
Jlenma

4.2.6

4.2.7

4.2.8

4.2.9

MOIHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (gamee — OJIC) wm
BHYTpEHHEE COMPOTUBICHHE HCTOYHHMKA TOKa.
3aKkoH OmMma JUTSt MOJIHOM (3aMKHYTOH)
anekTprueckoit rer. KopoTkoe 3amMpIkaHme
DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIPOBOANMOCTh
OJIeKTpUYecKuil TOK B  Bakyyme. CBoiiCTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

4211

4.2.12

[TomympoBomauku. CoOCTBEeHHass W TPUMECHas
IIPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBOMCTBa P-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3
OnexkTpuueckuil ToK B razax. CaMOCTOATENbHBIN U

HECaMOCTOSTEIbHBIN paspdan. PaznuuHbie THIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

4.2.13

TexHUYeCcKre YCTpOICTBA: aMIIEpMETP, BOJBTMETP,




pcocTaTr, UICTOUYHHUKU TOKA, 3JICKTPOHATrpCBATCIbHBIC

npuOopHI, 3EKTPOOCBETUTEIbHbBIC npuOopHlI,
TEPMOMETP CONPOTHUBJICHUS, BAKyyMHBIH JHOI,
TEPMUCTOPbI u (bOoTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0, raJlbBaHHMKa

[IpakTuyeckue paboThl. M3ydeHue CMeEIaHnHOTro
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC  wucTOYHMKA TOKa W €ro
BHYTPCHHETO COIIPOTHUBJICHUSI. Habmronenune
AIIEKTPOIIH3A

IHPOBEPAEMBIE HA EI'D 110 ®UBUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpeOOBaHMSA

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
oOpa3zoBaHus

ChopMHUpPOBAaHHOCT, YMEHUW pacro3HaBaTh (DU3UYECKUE SIBICHUS

(mporiecchbl) U OOBACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Brnanenue ocHOBOmomaralOmuUMH — (PU3MYECKUMH  MOHATUSIMH |

BEJIMYMHAMU, XapaKTEePU3YIOIUMHU (PU3NYECKUE TPOIIECCHI

CpopMHUpPOBAaHHOCT, YMEHUW TPUMEHSATH 3aKOHBI KJIACCHUYECKOU
MEXaHUKH, MOJICKYJISIPHOM buzuku u TEPMOJIUHAMHUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3HMKH Al aHAIW3a M OOBSCHEHUS
SIBJICHUH MUKPOMHUPA, MaKpOMHpa W MEramupa, pasziinyaTh YCIOBUS
(rpanutbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BceoOmuit xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTH
WCIONIb30BaHUsl YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChl,  WCIOJNB3YyS  OCHOBHBIE  TOJOXKEHMs, 3aKOHBI |

3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TNPUMEHUMOCTH

Mojienel pU3NYecKuX Tel U MPOLECCOB (SBJIEHUIN)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pPacu€THBIE 3a7a4d C SBHO
3a/ITaHHOW W HESIBHO 3aJaHHON (PU3MUYECKOW MOJENbI0: Ha OCHOBAaHUU

aHaJIn3a YCJIOBUA BBI6I/IpaTL (1)I/I3I/I‘ICCKI/IC MOACIH, OTBCYAKOIIHUC




TpeOOBaHUAM 33/1a4H, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
W ToCTynarbl  (U3MYECKUX  TEOpUH  TpU  HCHOJIH30BAHUHU
MaTeMaTHUYECKUX METONOB PEIICHHUS 3a1ay, IIPOBOAUTH pPacyEThl Ha
OCHOBAHMU MMECIOIUXCS [JaHHBIX, aAHAJIU3UPOBATh pE3YyJIbTaTbl U
KOPPEKTUpPOBaTb  METOJAbI  peleHUus C  Y4ETOM  IIOJIYYEHHBIX

pe3yJIbTaTOB

Pemate kadecTBeHHBIE 3a7aud, TPeOyrOIIMEe MPUMEHEHUS 3HAHUHA W3
pa3HBIX pa3AesioB MIKOJBHOTO Kypca (U3WKH, a TaKkKe WHTETPalluu
3HAHUM W3 JIPYyTUX [PEIMETOB E€CTECTBEHHOHAYYHOI'O IHUKJA:
BBICTPanBaTh JIOTUYECKYIO IENOYKY PACCyKICHHM C OINOpod Ha

HN3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘-I€CKI/I€ SIBJICHUA

Bianenune OCHOBHBIMH METOAAMH Hay4HOT'O ITIO3HAHMS,
UCTOJB3yeMbIMU B (U3UKE: TPOBOIUTH TMPSIMBIE W KOCBEHHBIC
u3MepeHuss (U3NYECKUX BEJIUYMH, BBIOMpas ONTUMAJbHBIA CIOCOO
U3MEPEHUSI U UCIOJIB3YS WU3BECTHBIE METOJbI OLEHKU IOTPEIIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEJIMYUH C HCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHHMH, OOBICHATH
MIOJTyYEHHbIE PE3YNbTaThl, UCHOJb3Yd (PU3NYECKHE TEOPUH, 3aKOHBI U
MOHATHS, U JIeNaTh BBIBOJBI; COOJIIOATh MpaBuiia 0€30acHOTo Tpyaa
IIpU MPOBEACHUN HCCIIEIOBAaHUI B paMKax yuyeOHOro SKCIIEpUMEHTa U
y4e0HO-HUCCIEeIOBAaTEIbCKOW  JESITEIbHOCTH € HMCIOJb30BAaHUEM
UUGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOPHOTo

o0opynoBaHus

ChopmupoBaHHOCTE ~ yMEHHH  aHANUM3UpOBaTh M OILIGHUBATH
MOCIEACTBHS OBITOBOM M MPOM3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSA3aHHON C (PU3WYECKUMM TPOILIECCAMU, C TIO3UIUN SKOJIOTUUYECKOU
0e30IacCHOCTH; MPEACTABICHUI o panoHaILHOM
NPUPOJONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHUN HAyKM W TEXHOJIOTUW JUIA JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEYECKOr0 O0IIeCTBA

OBnazneHue pa3inMuHBIMH croco0amMu  paboTel ¢ uHGMOpManuen
¢bu3nyeckoro  coAepkKaHHs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUH KPUTHYECKOTO

daHaJINn3a U OLICHKHU JOCTOBCPHOCTHU HOJ'Iy‘-IElCMOﬁ I/IH(I)OpMaLII/II/I




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE

Kon Kon

pa3aena/re  djeme ITpoBepsieMblii 3J1eMeHT COIePKAHMS

MBI HTA

1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanndeckoe ABKeHHE. OTHOCHTEILHOCTh MEXaHHUYECKOTO
o npwkenns. Cuctema oTcuéra
MarepuaibHas TOUKA.
ol TPacETOPHA
Eé& pamryc-BeKkTop:
7(t)=(x{r) (e )=(e)),
TpaeKTOpI,
HepeMelIeHIIe: ? by
11.2 AF =F(ty)—F(t,)=F, —F, = X
=(Ax. Ay, A),
Iy Tb.
CIokeHIIe TepeMeIeHHi:
A =40y + A,
CKOpOCTh MAaTepHATBHOM TOUKH:
. Ar -
U=— =T =[Ux.u1_.u_].
ﬁ.r lr_cl B )
Ax , ,
v o=— =X, . aHAJIOTIITHO v, = 1‘,: bo=ZI,.
T A s =, :
1.1.3

114

CrokeHHIe CKOPOCTell: 0, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy

3aBUCUMOCTH Vx(t)




1.15

- _  AD ~,
YCKDPEHIIE MaTepHaIBHOII TOYKIL: a = EL = [dr .4
=0

Au,
a, =

X
A o

=(v,),". amanorirmo a, = (v, )", a.=(v.)"

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg+ vt

v.(t) — vy, = const

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

at

x(t)=x,+u, t+
v(t)=u, +at
a. = const

U'Ex - Lﬁ-‘x = z'ax [xl —.'{.'1]

by Uy

HPII OBILKEHINI B OTHOM HANIIPABIIEHII IIVIE S =

i

1.1.7

CBoOoaHoe majeHne. Y CKopeHrue CBOOOTHOTO TaICHHS.

V ok

Yo o

(9] Xy t—-

JIBukeHue Tena, OpOIIEHHOTr0 MO/ YIJIOM 0L K TOPU30HTY:




1.2

1.1.8

[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

=0

=—g =const

{U;- (t)=v, =v,cosa
[ =
o X
{gT

KpuBonmHeliHoe aBuxkeHue. J[BU>KeHUE MaTEpUAIIbHOM TOUKHU
10 OKPY>KHOCTH.

VYrnoBas ¥ TMHENHHas: CKOPOCTb TOUKHU:

v = whk

[Ipu paBHOMEPHOM ABUKEHUU TOUKH IO OKPY>KHOCTH
2

=—=72
] T mu

. LleHTpocTpeMUTENbHOE YCKOPEHHE TOUKH:

= ”
Opge = ? = w*R

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOUYKHU

1.1.9

TBépnoe TCJIIO. HOCTyrIaTCJ'IBHOG " BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

JTMHAMUKA

1.2.1

1.2.2

Nuepuunaneubie cucreMsl orcuéra. IlepBbil 3akoH HproTOHA.

[IpuHnun otHOCHUTENBHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:
m

p=y

1.2.3

Cuna. [IpuHIMN cyneprno3uLuy CUII:




F

PAEEOZERCTE Fj_ + Fg +. .

1.2.4

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

- =

F =may

)
-

Ap = FAt

npu

F = const

-

—

‘Fl?_ F}!l

Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpUAIIBHBIX TOYEK:

Fio =—=F

1.2.6

1.2.7

1.2.8

3aKoH BCCMUPHOI'O TATOTCHHA: CHJIbI IIPUTSIKCHUS MCKIAY

TOYCUHBIMU MaCCaMH PAaBHbI
mymsy
RE

=G

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TSDKECTH OT BBICOTHI N Hal MOBEPXHOCTHIO TUIAHETHI PATHYyCOM

RO:
GMm

Cuna ynpyroctu. 3akoH ['yka:
F.=—kx

Cuna tpenus. Cyxoe TpeHHE.

Cuita TpeHUs CKOJIbKEHUS:
E‘rp = uN




Cuita TpeHust TOKOS:
Fp=pN

Koadduument tpenuns

[aBiienue:

129 P=7

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUsA:

131 IM| = FI, rae | — mieyo cuier

F
@)

OTHOCUTENIbHO  OCH,  HIpPOXOJAIIed  uepe3  TOUKYy

MEPIEHIUKYISIPHO PUCYHKY

]_IeHTp Macc Teia. I_IeHTp MacCcC CUCTCMbI MATCPUAJIBHBIX TOYCK:

my +marn+..,
Yo =
A my +mo+...

1.3.2

B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)

OEHTP MaCC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

Ycnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M,+...=0

133 i
|E+Fy+...=0

3axoH [lackansg

JlaBrienue B )KuJIKOCTH, Tokoseics B UCO:

p=po+pgh




1.4

3akoH Apxumena:

Fy

px — —Birecs

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FAp}: Sl L —

VYcnoBue riaBaHus Teln
3AKOHBI COXPAHEHUA B MEXAHUKE
NMnynbsc MmaTepuasbHOM TOUKHU:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=p +p2t..

3aKOH M3MECHCHUS U COXpPaHCHUA UMITYJIbCa:

B 1CO

Ap = ‘ﬂ(_'pl + P:+---} = Flepemst + FogpemuM+. -

B CO , ecitn

Ap = A(py + pot...)

I
=]

, €CITH

Fls:—:e:u:—: + Fﬂs:—:e:u:—:'l'- =10

PeakTuBHOE ABHKEHHE

F
“aﬁt::‘_“_;(;




PaboTa cwitbl Ha MaIOM TIepeMeIICHUH:

;1=|ﬁ'|-|;‘l'-.f'|-c05 a=F_ -Ax

a F

]
MoONHOCTh CHIIBI:

€CJIM 32 BpeMs

145 ar
paboTa CUIbl U3MEHSIETCS Ha , TO MOLTHOCTb CHJIbI
AA
P=— =F-v-cosa
Ally
Kunernueckast sHeprust MaTepruagbHON TOYKH:
mv?  p?
T2 2m
1.4.6
3aKOH U3MEHEHUSI KHHETUYECKOW YHEPTUU CUCTEMBI
MatepuanbHbIX Touek: B UCO AEkun = Al + A2 + ...
[TorenmansHas 3HEprus:
JUTSl TOTEHIMATIBHBIX CHJT
Az = Eynoresy — E2noress—= AEngrenn
[ToTeHuumanpHas SHEPTUsI MATEPUATILHON TOYKHU B OJJHOPOJHOM
T10JIE TSKECTHU:
1.4.7

Enu-re:—:u; = ﬂlgh

[TorennuansHast SHEprus yrnpyro aeOpMUPOBAHHOTO Teja:

kex®
Eror BHI] — T




3aK0OH U3MEHCHHUS U COXpPaHCHUA MEXaHU4YeCKOM OHCpPIUu:

Euex = By + Emm—m-

14.8 B IICO AEex = Agcex menoresu. cans
B IICO AEyex = 0, €CIH Asgcex renoresm. cax = 0
1.5 MEXAHNWYECKHE KOJIEBAHMA 11 BOJIHBI
I'apmonnueckue KoJIeOaHus MaTepHalbHON TOYKU.
Awmmuintyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:
x(1) = Asin| @t +o, ).
v () =x.
a(H=(v,), =) =a +0'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHUS.
JluHaMu4ecKoe ONnucaHue:
ma, = —kx,
rne
k = mw?
1.5.1 . OTO0 3HAYUT, 4TO
F, = —kx.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS! MEXaHUYECKOU
SHEpPrumn):
2 2 2 2
CBs3b aMIUIMTYIBl KOJICOAHUIN CMEIIEeHUs] MaTepualbHOM
TOUYKH C aMIUIUTY/IaMHU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS:
U =04, @ =04
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAPHAS OU3UKA
211 Mopenn cTpoeHMs ra3oB, KUAKOCTEN W TBEpABIX Ten. IlycTs

TepMoAMHAMH4Yeckass cuctemMa (teno) cocrout w3 N




OJIMHAKOBBIX MOJIEKYJI. Tora KOJTUYeCTBO BEIIeCTBA

N m
V== —

Ny

rae

Na

— 4Kciio ABOTajipo, M — mMacca CUCTEMBI (Tena),
H

— MOJIsIpHaA Macca BCIICCTBA

212 TemnoBoe ABMYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzanMmoneiicTBie yacTuIl BelllecTBa
214 Huddysus. BpoyHoBckoe nBHKEHHE
215 Mounenps uneansaoro raza 8 MKT
CBsi3b MEX/ly JAaBICHUEM U CPEIHEN KMHETHYECKON 3Heprueit
MOCTYIATEIILHOTO TEIUIOBOTO JBMKCHUS MOJICKYJ UACATHLHOTO
raza (ocHoBHoe ypaBHeHue MKT):
p= mnp> Eni{%“u‘ 2n.f;‘
P == == TIoCT
3 3 L2 3
2.1.6
rie MmO — Macca OJTHOH MOJICKYJIBI,
N
n=—
v
- KOHIICHTPAIIHS MOJICKYJT
2.1.7 AbcomoTHas Temneparypa: T =t +273K
CBs13b TeMIIEpaTyphl Ta3a co CpeiHe KHHETUYECKOM YHepruei
MOCTYIATEILHOTO TEIIOBOTO JBHKCHHSI €T0 MOJICKYIT:
f 2
2.1. = _|m ) 3
8 Epoes = | =—kT
L2 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMHKE:



( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHne MeHeneepa — KanelipoHa (IpHMeHHMSBIe (

3AICIH):

oV =""RT =vRT = NkT, p=PXL
v v

BrlpaskeHHe 111 BHYTpeHHeil 3Hepril 0JHOATOMHOIO
ra3a (IpIMeHNMEle (QOPMBI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T=2 p¥
2 2 2 2

2.1.11

2.1.12

3aKoH Z[aJ'ILTOHa A JaBJICHHA CMCCHU PAa3pCKCHHbBIX I'a30B!:

p=p +p2t..

W3onporieccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
Mostekys1 N (C MOCTOSIHHBIM KOJTHYECTBOM BEIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

E = const
T

n3obapa (p = const):

V— st
T—CG‘II

I'padmaeckoe npencrapnenue nzonporueccos Ha pV-, pT-u VT-
JarpaMMax.

OO0beIMHEHHBINA Ta30BbIH 3aKOH:

PV _ onst
T = Cons

IIeall



2.2

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIHICHHBIe N  HCHACBIMICHHBIC  IIApHI. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBINICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT O00BEMA HACBHIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHOcuTeNbHAS BIAKHOCTH!
b= Prapa(T)  Prapa(T)
2.1.14 B p:—:ace.tmr:apa{:T} B P:—:afa:mna‘pa{:ﬂ
R W3meHeHne arperaTHBIX COCTOSHUM BEIECTBA: HCIApEHHE U
o KOH/ICHCAIIHS, KUTICHHUE JKUKOCTH
W3meHeHne arperaTHBIX COCTOSHUN BEILECTBA: IUIABJICHHE U
2.1.16
KPUCTAJUTU3AIUS
2.1.17 [IpeobpazoBanue YHEPTUH B Pa30BBIX MEPEXoax
TEPMO/IMHAMUKA
221 TemioBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpennss sHeprus
Tennonepenaya kak cnoco0 W3MEHEHHsI BHYTPEHHEW SHEpruu
2.2.3 6e3 coBepuieHuss pabotbl. KoHBEKIMs, TEIIONPOBOAHOCTH,
U3Iy4YeHue
KonuyecTBo TemioTsl.
VY nenpHas TETIOEMKOCTH BEIIECTBA C:
2.2.4 7 = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY nenbpHas TemioTa miasiaeHus A Q = Am.
VY nenpHas TemioTa cropaHus Toriauea : Q = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A = pAV
2.2.6

Brruucnienue pabotsl o rpaduky npouecca Ha pV-auarpamme




[TepBrIii 3aKOH TEPMOANHAMUKH
Q2 = AUy + Ayp = (U —Uy) + Aso

2.2.7
Annabara:
Q2 =0= Ay, = (V) — U;) = AUy
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mpoueccs
[Tpuniune! gerictBus TernoBbix MamuH. KIT/:
n:Aﬂm :‘-HBI‘P_|‘-}IEHT| |‘-ICLT[|
Maxkcumanbnoe 3nauenue KI1JI. Iukn Kapno:
T.. —-T. T
2.2.10 Max =Ny, = —————— =122
T T
VYpaBHEeHHE TEIIOBOTO OanaHca:
2211 @1+Q2+@53+
3 OJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
OnexTpuzanus Ted U €€ MposBIEHUS. DIEKTPUUECKUN 3apsi.
311 JIBa Buaa 3apsna. DJEMEHTapHBIM JIIEKTPUUECKUH 3apsii.
3aK0H COXpaHEHUs AIECKTPUIECKOTO 3apsiaa
B3aunmopeiictBue 3apsanoB. Toueunsie 3apsiapl. 3akoH Kynona:
B OJTHOPOJHOM BEILIECTBE C AUIIEKTPUUECKON
MPOHHUIIAEMOCTBIO
312 °
F:k|q1- 2 1 _|‘.;"1|"‘.?J

e’ 4meg, 17




Onektpuyeckoe mnoJsie. Ero paeicTBue Ha 3IEKTPUYECKHE
3.1.3
3apsiJibl
Hanpsisk€HHOCTB JIEKTPUYECKOTO MOJIA:
- F
E=——
 npoteedt
[Tone Toueunoro 3apsna:
q
E.=k—
3.1.4 r 2
)
OJIHOPOJHOE TIOJIE:
E = const.
KapTunbl 1uHUN HaNpsHKEHHOCTH ATUX TTOJICH
[ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
Pa3nocTh moTeHIIMAIOB ¥ HANTPSHKCHHUE:
Az = qlgy — o) = —qhd = qU.
[ToTenuunanpHas SHEPTUs 3apsiia B JEKTPOCTATUIECKOM MOJIE:
W =qg¢
i)
3.15
A =-AW
[ToTeHuuman 371eKTPOCTaTUYECKOTO OIS
& W
q
CBs13b HANPsDKEHHOCTU TIOJS M PA3HOCTH TIOTCHIIMAJIOB ISt
OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro nmojsi: U = Ed
[TpuHIU CyNEepIO3UITUH DIIEKTPUIECKUX TTOJICH:
316  _ '
E = EJ_+E:+J¢P: (I]‘LJ_ +¢P:+ u




HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU IIPOBOAHUKA

3.1.7 EL—Q
, BHYTPU Y Ha ITIOBEPXHOCTU IIPOBOJHUKA (p = CONSt
318 JIMDNEeKTPUKHY B 3JIEKTPOCTATUYECKOM MoJe. JluanekTpudeckas
o MPOHHULIAEMOCTh BEILIECTBA €
Konnencarop. D51ekTpo€MKOCTh KOHICHCATOPA:
q
C=—
u
3.1.9 .
DNEeKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOpa:
s
= — = C
a e
[TapamrenpHOE COEIMHEHNE KOHIEHCATOPOB:
qg=qy +q:+....U; =U; =. 'Jcnapa.rr_rt_ G+ 0+
[TocnenoBarenbHOE COETMHEHUE KOHAECHCATOPOB:
3.1.10
Uv=U +U =g, = t 2 + ! +
= :---Jti‘i—t?:—--ucnmr[—cl e
DHeprus 3apsHKeHHOTO KOHAEHcaTopa:
gl cU?* g°
3. 1. 11 c 2 2 EC
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA
Cuna Toka:
3.2.1 7-2q




3.2.2

[Tocrosinubii Tok: | = const
Jlnst mocrosinHOrO TOKa = |t

VYCIioBHs CyIIECTBOBAHUS 3JICKTPUIECKOTO TOKA.
Hanpsoxkenne U u DJ1C E

3.2.3

3.24

3akon Oma 11 yyacTKa Lenu:

DneKTpuueckoe COIIPOTHBIICHUE. 3aBUCUMOCTD
COTMPOTUBIIEHUSI OJHOPOJHOTO MPOBOAHHMKA OT €ro JJIUHBI U

ceucHHs. Y ASIBHOE COIIPOTUBJICHHUEC BCIICCTBA.

1
R=p§

3.25

3.2.6

Hcrounuku Toka. DJC ucTouyHnKa TOKa:

A CTOPOHHITICHA

q

E =

BryTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3akoH OMa JuIst OJTHON (3aMKHYTOH) ayieKTprueckon 1enu: E

= IR + Ir, oTkyna

3.2.7

[TapamiensHOE COEIMHEHNUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,

IlocnenoBaTeabHOE COCIUHCHIE MMPOBOAHUKOB:




U=Ul+U2+.,I11=12=..,
RBogen =Ry + R+

Pabota snekTpuueckoro Toka: A = [UL.
3akon Jxxoynsa — Jlenna:
Q =I°Rt

3.2.8
Ha pesucrope

"

R:Q :A:FRI:IUt:?r

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA:

TermoBas MOIIHOCTb, BBIACIISICMAA Ha PE3UCTOPC:
2 Lﬂ x

MomHoCTh UICTOYHHKA TOKA!

CBO6OI[HLIC HOCUTCIIN QJICKTPUYICCKUX 3apssa0B B
3210 IMPOBOAHHKAX. MexaHanu3Mbl IIPOBOANMOCTHU TBépI[I)IX
MCTAJUIOB, paCcTBOPOB H PpacCIlJIaBOB JJICKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. 11oynpoBOJHUKOBEIN U0
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IIpunioxenne 1
JleMoBepCHHU KOHTPOJIBHBIX paboT

Konrtponsnas padora Nel

KOHTPOJIBHAA PABOTA

BAPHAHT N2 1
Al. Kakoe Temo, ¥3 NepeuyHCAEHHLIX HUKE, OCTABIAET BHAUMYIO
TPAEKTOPHIO?
1) Kamens, magarmolnuii B ropax
2) Msau BO BpeMs UIPEI
3) JILIKHUK, MIPOKJIAIALIBAIOIINI HOBYIO TPACCy
4) Jlerxoatier, COBEpPIIAOIIHE IPLIXKOK B BRICOTY

A2. B TpybonpoBoje ¢ mIoajbio NonepeuHoro ceuvenusa 100 cm?®
He(Tb ABHMKETCHA cO cKopocThio 1 M/c. Kakoi ob6wem HedTn
npoxoaut no Tpybonporony B redenue 10 Mmun?

A3. Canku cpexajum ¢ OAHON TOPDKHM M BBEXaJH Ha Jpyrywo. Bo
BpeMsA IIOJheMa Ha I'OPKY CKOPOCTh CAHOK, JABHI'ABIIMXCSH
NPAMOJHMHENHO U PaBHOYCKOPEHHO, 3a 4 ¢ M3MEeHWJIach OT

43,2 xm/u go 7,2 km/u. Ilpu saToM MOAYJb YCKOPEHUA ObLI
paBeH

A4. Topy mmuuoit 50 M abbkHHK mpomes 3a 10 ¢, ABHrasce ¢
yckopenneMm 0,4 m/c’. UeMy paBHa CKOpOCTb JILIKHUKA B
HayaJje U B KOHIe ropbl?

A5. Teno, aBurasch BRoab ocd OX NpAMONHHEHHO ¥ PaBHOYC-
KOPEHHO, 3a HeKOTOpOe BpeMs YMEHBIIHJI0 CBOK CKOPOCTD B
2 pasa. Kakoil u3 rpaduKoB 3aBHCHMOCTH IPOEKIMH YCKO-
PEHUSA OT BPeMeHH COOTBETCTBYET TAKOMY JBMMKEHHIO?

2) 3) 4)

B1. Baron mmpuno# 2,4 M, ABMMKYyIMiiCA co cKopocThio 15 M/c,
ObL1 MpoOUT IyJel, JieTeBIeld NeplIeHANKYIApHO K Halpas-
JICHMIO LBUKEHHS BaroHa. CMelleHHWe OTBEPCTHIl B CTEHAX
BArOHa OTHOCHTEJBHO Apyr apyra 6 cMm. Haiigure ckopocTs
NyJIH.



B2. Ha noBepXHOCTb AUCKA C IIEHTPOM B
TouKke O HaHecJH JABe TOYKH A U B

(npuuem OB = BA), ¥ NIpPHBEJIH AHUCK 4
BO BpallleHHe ¢ IOCTOAHHOHN JMHel-

HOIl ckopocThio (cM. puc.). Kak us-

MEeHATCA IIepedHCJIEHHbIe B IePBOM

crosble (pU3nyUecKHe BeJIMYMHLI ITPH

nepexofe oT TOUKH A K Touxe B?

PHU3NYECKHWE BEJINYHMHEI WX UBMEHEHHWE
A) yrioBasi CKOPOCTh 1) yBenuumnTcsa
B) nepuox ofpamiesus no OKpy:»XHOCTH 2) yMeHBIIATCH
B) uenTpocTpeMuUTeNBHOE YCKOPEHHE 3) He U3MEHHTCA

A b B

C1. B Teuenre 20 ¢ pakeTa IIOJHHMAaETCA C IOCTOAHHBIM YCKO-
perreM 8 M/c?, mocie yero gBHraTelM paKeTHl BBHIKJIIOUA-
oTca. Yepes Kaxkoe BpeMs IMOCJe 2TOTO paKeTa ynajeT Ha
3emii?

KoutponbHas padota Ne2

BAPHAHT Nt 3

Al. Cucrema oTCcYeTa CBA3aHA € BO3AYIIHBLIM HIAPOM. JTY CHCTe-
My MOXXHO CUHTATP HHePHHAJILHOH B cJydYae, KOrja Iap

OBUKETCSH
1) paBHOMEpHO BHHU3 3) saMelJIeHHO BBEPX
2) YCKOpeHHO BBEpX 4) 3amMelJIeHHO BHH3

A2, Ha pucyHKe IpDY3HK, [IPUBA3AHHbLIM K HHTH,
obpamaercsa IO OKPYMHOCTH C ILEeHTpOoCcTpe-
MHUTEJbLHBLIM yCKOpeHHeM a, = 3 m/c’. C ka-
KHM YyCKOpeHHeM 6yaeT ob6paljarbcs I'Dy- :

3WK, €CJM HUTEL IopBeTcsa? ( '
1) 3 m/c?. 3) 10 m/c? <

2) 7 m/c? 4) V102 + 32 m/c2.

A3. KocMoHaBT, HaxXoAsCh HAa 3eMJie, NPHUTArABaeTCA K HEH ¢
cugoii 600 H. C xakoil cujgoii oH OyjJeT INPUTATHBATHBCA K
JIyHe, HaxXxoAsick Ha ee IIOBEPXHOCTH, ecJaMu paauyc JIyHBI
MeHbllIe paguyca 3eMJqu B 4 pasa, a mMacca JIyHBI MeHBbIIIe
maccel 3emau B 80 pas?

A4. Ha pucyske npejcrapieH rpaduk 3aBHUCHMOCTH CHJIB YIPY- 40
TOCTH MPYHHBI OT BeJMUMHH ee fAedopmanuu, JHecTkocts 20
9TOM NMPYMKUHL paBHA ir o

0 0,06 0,1 0,15 0,2Ax, m



AbS. V nepsoii rpann Opycka B ¢opme napasienenunena Koad-
GuIHeHT TpeHHsa O cToa B 2 pasa Goibllle, ueM y BTOpOH
rpanu. CorjacHo 3aKOHY CyXOro TPeHHS IIPH IlepeBOpayHUBa-
HUK GpycKa ¢ mepBOH rpaHyM Ha BTOPYIO CHJIa TpeHHA Opycka
0 CTOJ

Bl

OnpenenyTe cuy AaBleHHA KUAKOCTH ILIOTHOCTHIO 800 Kr/m®
Ha GOKOBYIO CTEHKY 3aKpPRITOr0 KyOHMuecKoro cocyia o0meMoM
8 M°, IOJHOCTBIO 3ATOTHEHHOTO JKUAKOCTDIO.

B2. Bpycor maccoit 0,5 Kr npuKaT K BePTHKAJbHOH CTeHe C CH-
aoii 10 H. KoadpdpuuueHT TpeHUA CKOJBKEHHA MeXAy Opy-
cKoM u cTeHoii paBed 0,4. Kakroii BeJHMYMHLI CHJY HaJAO
NPUIIOHKHTh K OpyCKy, uT0OBI paBHOMEpPHO NOJHUMATHL €ro
BEPTHKAJBLHO BBepX?

C1. Tuprka maccoii 100 r, npuBsizaEHad K PE3NHOBOMY ILIHYPY,
BpalaeTcs ¢ yIJIoBoM cKopocThio 10 pan/c Mo OKpY>XHOCTU B
TFOPH30HTAJIBHOM IIJIOCKOCTH TaK, UTO LHIHYP COCTABJIAET YTIoJ
60° ¢ Bepruranpio. Haiigure AauHy HepacTAHYTOro IIIHypa,
ecJn ero xKectxoctb 40 H/m.

KOHTPOJ1IbHAA PABOTA Ne3
KOHTPOJIBHAA PABOTA

BAPHAHT N: 1

Al. Cuctema cocTouT u3 ABYX Ten a u b. Ha pucyuke crpenka-
MU B 3aZaHHOM MacmTabe YKasaHbl HMIYJbChl 3THX TeJ.

-

T R
< ”; L :¢2K1’"M/C

I’IMHyJII:C BCeH CHCTeMBI IO MOAYJIIO paBe€H

1) 2,0 xr-m/c 3) 7,2 kr-m/c
2) 3,6 Kr-m/c 4) 10,0 kr-m/c

A2, YesoBek Maccoil m OpBIraeT ¢ FOPH3OHTAJBHON CKOPOCTHIO
v ¢ Gepera B HENOABUIKHYIO JIOAKY Maccoit M. Kakum cym-
MapHBEIM HMNOyJIbcOM 001a7al0T J0AKa € YeJOBEeKOM?
ConpoTuBJeHHEe BOALI JBMKEHHIO JOAKH IpeHeOpexKumMo
MaJo.

A3. Teno obnagaer KuHerudyeckoi aneprueit 100 ¢ 1 uMIyib-
com 40 kr - m/c. Hemv paBHa macca Tena?



A4, TIpy»xkuHa yAep:KMBaeT ABepb. J[1d TOro 4TOGBI IPHOTKPHITH
IBepb, PACTAHYE NPYMKHUHY Ha 3 cM, HYXKHO NPUJIOKUTHL CH-
ay, paBaywo 60 H. Ins Ttoro utobbl OTKPLITH ABEPb, HYMKHO
pacTAHYTh NpYKHHY Ha 8 cm. Kakyio pa6Gory HeobXxoammo
COBEPIIUTD, YTOGEI OTKPBITh 3aKPLITYIO ABEPH?

A5. AproMoOMIIb, ABMIAACh C BBHIKJIUYEHHLIM JBHTraTeNeM, Ha
rOPU30HTAJIBHOM Yy4yacTKe HOpOTH HMeeT cKopocTk 20 m/c.
Kaxoe paccTosiHve OH NpoeZeT LO IIOJHOM OCTAHOBKHM BBepX
10 CKJIOHY ropsl noj yriaom 30° k ropusoHTy? TpeHuem mpe-
Hebpeus.

B1l. Haitnute pa6GoTy, KOTOPYI0 HaJO COBEPIIHTHL, YTOOHI JIeXka-
muii Ha NOJy OJHOPOAHEIM CTep:KeHb, Macca KOToporo 4 Kr
M OJIMHA 3 M, PACHQIOXHTE nof yriaoMm 30° K ropHu3oHTAaH.

B2. Kycoxk mmacTunmea Maccoi 60 r Gpocator

BBEPX C HAYAJILHON CKOPOCTHIO Up= 10 M/c.
Yepes 0,1 ¢ cBo6oanoro mosera IJACTHINH
BCTpeuaeT Ha CBOEM NYTH BHCAIIHN Ha HUTH
6pycok maccoit 120 r (cm. prc.). Yemy pas-

HA KHHETUYeCcKas aHeprus GpycKa BMecTe ¢ E
OPWIMNOIIMM K HeMY ILIACTHJIHMHOM Cpasy b, Ti
mocje uX BaauMoJeiicTBuA? Yiap CUHTATHL 6
MIHOBEHHBIM, CONPOTHBIEHMEM BO3ZyXa
npeHeGpeys.

C1. Bpycok maccoii m; = 600 r, gBHKyIuiica CO CKODOCTHIO
2 M/c, cTaJKHBaeTCA ¢ HENOABMYKHBIM GDYCKOM Maccoi
m, = 200 r. Kakoit 6yner ckopocTh nepsoroiﬁpycna nocje
CTOJIKHOBeHUA? Yaap CcUMTATHL LEHTPAJBHHIM B abcoaTHO
yOpyruM.

KOHTPOJIBHAA PABOTA

BAPHAHT N: 1

Al. «PaccrosiHure Mex Iy COCEJHMMHM YACTHIIAMH BeIleCTBa MAJIo
(OHM IpaKTHYEeCKH CONPHKACAIOTCA)». OTO YTBEepKIeHHE CcOo-
OTBETCTByeT MOJeJ I

1) TONBKO TBEPABIX TeJ

2) TONBKO XKHUAKOCTEN

3) TBEpABIX TEJN U JKUIAKOCTEH

4) rasos, JKHAKOCTEH ¥ TBEpPABLIX TeJ

Kontponbshas padota Ned



A2. Kak HM3MeHUTCH [AaBJIE€HUE HIeaJbLHOTO OJHOATOMHOI'O rasa
IpH YBEJWYEHHH CPeJHeHl KMHeTHYeCKON 3HePruu TEIJIOBOTO
ABMIKEHHMA €ro MOJIEKYJ B 2 pasa M YMEHbIIEHHH KOHIIEH-
Tpanuy MOJEKYJ B 2 pasa?

A3. CpegHAA KUHETHYECKAs dSHEPrus MOCTYIATENbHOTO [ABHXKe-
HUA MOJIeKyJ rasa B Gannone paBHa 4,14 107 JIx. Yemy
paBHa TeMIepaTypa rasa B aToM OaJiioHe?

A4, Ha pucyHKe mokasaHbl rpa@HUKH YeThbIpeX MPOIECCOB H3Me-
HEHHS COCTOAHHS HAeaJbHOro rasa. M30XOpHBIM HArpeBaHU-

€M ABJIAETCHA IIpolLecc P
1) A D .
2) B - TC
3)C B A

o

4)D

14

B u30x0opHOM IIpollecce AaBjieHHe HAeajlbHOTO rada yBEJIMYHMBAETCHA
nHa 50 xITa. Ha cxoabko rpaaycoB KenbBrHa yBEJIHUYUTCHA IIPH 3TOM
TeMIlepaTypa rasa, ecju InepsoHadanbHoe AaBieHue 6b110 200 xIla, a
nepsoHavansHaa Temneparypa 300 K? Macca rasa ocraeTcs HeHa-

ADH. mennoii.

B1l. Ha pucyHKe nokasaH rpachbhHK 3aBHCHMOCTH JaBJIeHHA rasa B
s3anasiHHOM CcoOCyZe OT ero Temreparypbl. O0beM cocyna. pa-
BeH 0,4 m®. CkoabKko MoJseil rasa COOEpXKHTCA B 3TOM COCY-
ne? OTBeT OKPYIJAHUTE OO0 LeJIOro YHcja.

0,9 k : . -
290 300 310 320 330T, K




B2. B cocyzme HeM3MeHHOro 00'beMa HaXOAWJach IPH KOMHATHOMR
TeMIepaType cMech IBYX HAeajibHBIX Ta3oB, N0 2 MOJb KaiK-
noro. IToJTOBHMHY COAEPKHMMOr0 COCYJAA BLINNYCTHUJIHN, a 3aTeM
no6aBHJIU B cocyl 2 MOJIb BTOporo rasa. Kak M3MeHWJIUCH B
pea3ysibTaTe IapuuajlbHBIE AABJICHHA Ia30oB U HX CyMMapHoe
JaBJieHUe, ecJH TeMIepaTypa ra3oB B cocyle MOIAepKHBAa-
Jach NOCTOAHHOI?

K Ramnoﬁ" IIO3UIIMHM IIePBOTrC CTOJ0Ila HoAGepHuTe HYMKHYIO
IMO3HIIHIO0 BTOPOro U 3anUIINTe B TAOMHIy BhiOpaHHBIe IU@-
PBI IO, COOTBETCTBYIOIIMMH OYKBAMH.

PU3HYECKHE BEJIMYWNHBI UX USMEHEHHWE
A) napumanbHOE JABJIEHHE IIEPBOrO rasa 1) yBenuuniaoch
B) mnapuwanbHOe AaBjieHHe BTOPOro rasa 2) YMEeHBIINJIOCE
B) pasnenue rasza B cocyne 3) He U3MEHHNJIOCH
A » B B

Cl. Ilopmens muomaneo 10 ecm? maccoit 5 Kr moxer Ges TpeHus
IIepeMeniaTbcd B BEDTHKAJBHOM IHJIMHAPDHYECKOM COCYAE,
ofecrieunBas IIPH 3TOM ero repmeruyHocTb. Cocyx ¢ mopii-
HeM, 3allOJHeHHBIH rasom, IIOKOMTCHA Ha NOJY HEIOJBUMKHO-
ro nudra npu armochepHom gaaeHuu 100 klIla, npwm sTom
paccTodH{e OT HHXKHEro Kpas MOpINHA A0 AHaA cocyxa 20 cM.
Kaxum craHer aTo paéc'roanne, Korga JHUMT moegeT BHU3 C
yCcKopenueM pasHbIM 3 M/c’? V3sMeHeHMe TeMIepaTyphl rasa
He YYHUTHIBATh.

KonTtponbsHas padora NedS

RKOHTPOJIBHAA PABOTA

BAPHAHT N 1

Al. Tlepesn ropAdYell HITAMIOBKOH JIaTYHHYI0 OoNBaHKY Maccoi
3 kr Harpeau ot 15 °C go 75 °C. Kakoe koJudyecTBO TeILIO-
Thl HOJy4YHJa 6GonBaHKa? VYIelbHasa TeNJOEeMKOCTH JATYHH
380 x/(xr - K).

A2 Kaxkue M3 IIpHUBEeIEeHHBIX CBOMCTB, IIPHHAIJEKAT BCEM TBep-
ABIM Tejxam?
A) UMeroT onpenesieHHbLIE 06BeM
B) mMeIOT KPUCTANLNIMYECKYIO PellIeTKY
B) npuanMalT GoOopMy cocyaa
C) 1erxko cKHEMAaIOTCHA



3. Ha pucyske npuBefeH rpaduK 3aBHCHMOCTH TEMIEPATyphl TBepIO-
ro Teja OT OTHAHHOIO MM KOJHMYecTBa TemnaoTel. Macca Tesma 5 Kr.
KakoBa yjesbHas TeNJOeMKOCTh BelllecTBa 9TOro Teja?

0 250 500 @, xlx

A4. BHyTpeHHAA HEPrus OAHOATOMHOI'O MIOEAJILHOTO rasa B 3a-
KPBITOM COCYJe yMeHbImnjaach B 2 pasa. IIpm aTom Temmnepa-
Typa rasa

AbS. Tennosaa mamumHa ¢ KIII paBasim 60% 3a HeKOTOpoe Bpe-
MA [OJIy4aeT OT HAarpeBaTe/A KOJHNUYeCTBO TeIlJIOThI paBHOe
50 H>x. Kakoe KOJMYECTBO TEIJIOTHI MAallHHa OTIaeT 3a 3TO
RNDEMS OKDVKAIOIMeH cnene?

B1. VneanbHblit 0THOATOMHBIN I'a3 COBEPILAET NEPEXO]] U3 COCTOSIHUS 1 B cocTOsIHUE 2
n3o0apHo. KonnyecTBo TEIIOTHI, IEpeIaHHOE CUCTEME B 3TOM Ipoiiecce paBHO 225 k/[x. Kak
M3MEHUJIACh MPU 3TOM BHYTPEHHSISI SHEprus rasza?

C1

Jns onpemeneHuss yneJdbHOH TEIJIOEMKOCTH BellleCTBA TeJIO0 Maccoi
450 r, Harperoe o temmepatypel 100 °C, onycTuiu B KaJlopuMeTp,
comepaxainuit 200 r Bogei. HauanbHaa TemnepaTypa KaJIODHMeETpa ¢
Bogpoii 23 °C. Ilocse ycTaHOBJIEHHs TEIJIOBOI'O PABHOBECHUS TeMIlepa-
Typa Teja ¥ BoAbl crana pasua 30 °C. Onpenenute yaeabHYIO TEIJIO-
€MKOCTh BeI[eCTBA HUCCJAEAYEeMOTro Tesa. ¥ JAeJbHAdA TEILIOEMKOCTE BO-
Al pasHa 4200 x/(xr- K). TeILI0eMKOCTBIO KaJopuMeTpa
npeHebpeyb. OTBET OKPYIVIUTE OO AECATHIX.

KonTponbnas padota Neb

BAPHAHT N2 1 |

TeMnepaTypa HarpesaTes n,ueanﬁnoﬁ Tennoso MamuHe 327 °C, a
Temneparypa xonomunbHuka 27 °C. Kakyio moJsesnyio paboTy co-
BepIllaeT MallliHa 34 OJAMH LMKJ, eCJIH OHA IOJYy4YaeT OT HarpeBaTess
Koau4yecTBO TemaoTel 800 Ix?



Kakne M3 mpUBeAeHHBIX CBOMCTB, INPHHANJIEKAT BCEM TBep-
OBIM Teaam?

A) uMelOoT onpeneseHHBIH 00beM

B) uMeloT KPHCTANLIHYECKYIO pelLIeTKy
B) npurnMaloT dbopMy cocyaa

C) nerko cxuMaloTcs

3

YeTkslpe pa3HbIX BEIECTBA B razo00pa3HOM COCTOAHMM IOMeC-
THJIM B COCyAbl H CTAJMH OXJaXXnaThb. Ha PHCYHKE IIOKa3aHbI
r'pa(lmxn 3aBHCHMOCTH TeMIIe-
paTypel 3THX BellecTB 1 OT
Bpemenu t. KomuuecTBO Bere-
CTBa BO BCeX cCOCYyAax OAMHA-
KOBO, MOIIHOCTH TeILJIOBBIX
noTreps paBHBI. MakcHMaJbHOe
H3MEeHeHHEe JHEepPruH B3auMO-
OeHCTBUA YacTHUI[ IPH KOHJEH-
calH NPOMCXOOHUT YV BellecTBa

4

ITapuuanpHOe NaBJeHHe BOJAHOTO ITapa B KoOMHaTe B 2,5 paza MeHb-
Iie AaBJIEHWA HACHIIEHHOI'O Mapa NpH Toil ke TeMmneparype. Ompe-
IEeJIUTe OTHOCUTENbHYIO BJIAXHOCTh BO3AyXa.

5

Banka nnunoit 10 M ¢ mnomaasio nonepeyHoro ceyeHust 200 cm? moj AeicTBUEM MOABEUIEHHOTO IPpy3a
Maccoit 1000 kr pactanynach Ha 1 cM. HailTu oTHOCUTENBHOE YAJIMHEHUE U MEXAHUUYECKOE HAIIPSDKEHHUE.

6

OO6wrunas mBeiiHas uriia umeet maccy 0,1 T u mmunHy 3,5 cM. JlocTaToOuHO T TOBEPXHOCTHOTO
HATSDKEHUS BOJIBI JUISL TOTO, YTOO yIEPIKaTh UMy Ha MOBepXHOCTH. KO3 GUIMeHT TOBEPXHOCTHOTO
HaTsDKeHU Boasl 0,073 u/M.

7

¥YcraHOBHTE COOTBETCTBUE MeX Oy 0COGEeHHOCTAMM IOpHMEeHe-
HHMA IICpPBOro 3aKOHa TepMOJMHaAMHKHM K pas3/jJHYHBIM HM30-
IIpoieccaM M Ha3BaHHMeM H30IIpoIllecca.

OCOBEHHOCTHW INTPUMEHEHHNUA
ITEPBOTO SAKOHA
TEPMOINMHAMHWMKHN

HA3BAHUE
IIPOITECCA



A) maMeHeHUe BHYTpPeHHel sHepruu rasa 1) M30XOpHBIH

INPOMUCXOAHUT TOJIBKO 3a CYeT COoBeplile- 2) agnabaTHbIH
HuA paboThl, TaK KaK TenjoobMeH C 3) n3oTepMHUYECKHH
OKPY>KaloIMMH TejlaMU OTCYTCTBYeT 4) nzobapHBIA

B) Bce mepemaHHOe ra3y KOJHYECTBO Te-
IIJIOTHI UAEeT HAa H3MeHeHHe BHYTPeH-
Hell PHepruu rasa

B) Bce mnepenaHHOe ra3dy KOJIHYECTBO Te-
IILJIOTHl MAEeT Ha coBepluleHHe paboThl,
a BHYTPEeHHAs 3Heprusa rasa oCTaeTcs
0e3 U3MeHeHUu A

A B B

8

B cocya, copepsxamuii 4,6 Kr sogel ipu 20 °C, 6pocaloT KyCOK CTaJ Iy
macco#t 10 kr, Harpersiii 70 500 °C. Boga marpesaerca go 100 °C, n
yacTh ee obpalaerca B nap. Haiizure mMaccy o6pa3oBaBmierocs mapa.
YaenpHana TermoeMkocTh Boanl 4200 Ix/(kr- K), yaearHaa Tensora

napoobpasosarus 2,3-10° I /xr, yAenbHas TeILIOEMKOCTh CTAJIM
460 Ix/(xr- K). : '

KoHntponbshas padora Ne/

KOHTPOJIBHAA PABOTA

‘BAPHAHT N2 1

Al. Ha aByX OAMHAKOBEIX METAJIMYECKHX IIApax HAXOAATCH
MOJOKUTENbHEIH 3apan +6 u oTpULATeJbHEIH 3apan —5@.
IIpn CONpUKOCHOBEHHMH IIAPOB 3apsj] Ha KaMXJAOM Ilape CTa-
HET paBeH

A2, Cuna KYJIOHOBCKOTO saanmo,zieﬁc’rana ABYX TOYEUYHBIX 3a-

pPAKOB

1) npAMO NPONOPIMOHANLHA PACCTOAHUIO MEXAY HUMH

2) 06paTHO NPONOPIHOHAIbPHA PACCTOAHHI0 MEXKAY HUMH

3) npAMO TNpOMNOPLMOHANTLHA KBAJAPATY PACCTOAHHA MEXIY
HUMH -

4) o0paTHO NPONOPIMOHANLHA KBAJAPATY PACCTOAHHA MEMAY
HUMHM

A3. Tlorennuan B Touke A djeKTpudeckoro mons pased 350 B,
noTeHnuan touku B pasen 150 B. Kakyio pafory cosepiia-
IOT CHJIBI 3JIEKTPUYECKOr0 I[IOJA IPH NepPeMeIeHHH MOJIOMKHU-
TensHOro 3apaga 2,5 MKn ua rouku A B Touky B?



A4,

MeraninuecKoMy [IOJIOMY Tely, CedeHHe KOTODPOro IIpPejCTaB-
JIeHO Ha DHUCYHKe, coo0lieH oTpuuaTeabHbldi 3apag. Kakoso
COOTHOILLEHWEe MeAY MOTeHNHa-

Jdamu Toyek 1, 2 u 3, ecnu Teno 2

MOMeIleHO B OZHOPOAHOE 3JeK-

TpocTaTu4ecKoe HOJ’le? 1
Do =g, =0,

2) @3 <@, <@

3) ¢, <9, <

4) q)2 > (p]’(pE < gDa

AS. Onpepenute 3JeKTPOEMKOCThL GaTape, , C
COCTOAILIEH M3 4YeThIpeX OJMHAKOBBIX c c
KOHJIEHCATOPOB (CM. pHC.); BJIEKTPOEM- —H H o
KOCTh Ka)KA0ro KoupgeHcaropa C.

Bl. Omnpegenure pesyJIbTHPYIOMIVIO CHIY, 5
AEUCTBYIOILYI0 HA BbIAEJEeHHbIH 3a- +q -q
pan q. 2 4q9 3

B2. IInockuil KoHAeHCATOP MOAKJIOUHJIN K HCTOYHHMKY TOKa, a
3aTeM YBeJHYMJIM PACCTOAHHE MeXJy IaacTHHamu. YTo mpo-
H30iiJleT IpU ATOM € 3apAAOM Ha ODKJIagKax KOHIAeHcaTopa,
9JIEKTPOEMKOCTBI0 KOHJEHCATOpPA M HAIPAKEHHWEM HAa ero
oOKkmagkax?

K kaxmoil mosuuuu nepeoro croJbiia moabepure COOTBETCT-
BYOLYIO IIO3UIIMI0 BTOPOrO M 3alHIIUTE B TaOnuiy BeIGpaH-
Hble NUGPH M0A COOTBETCTBYWOINMMH OykBamMu. KpaeBeiMH
adpderramu npeHebpeub, CUMTAA IIJACTHHEI KOHZEHCATOPA
0ecKOHEUHO OONBITHMH. JIMAJIEKTPUUYECKYI0 MPOHHIIAEMOCTh
BO3[yXa NPUHATH PaBHOH 1.

OPHU3HUYECKHUE BEJITMYHUHBIL X USMEHEHHE

A) zapaa KoHJeHcaTopa 1) yBenuuuTca

B) anexkTpoeMKocTh 2) ymensuuTes

B) nanps;xenue Ha oBKIazKax 3) He U3MeHHUTCA

A B B
Cl. [IelMHKa, MMelolad IIOJOMKHTeNbHBIR sapan 10 '"'Kn u

maccy 107°kr, BieTera B OJZHOPOJHOE DIEKTPHUECKOE IIOJE
BIOJb €r0 CHJIOBBIX JHHUM ¢ HAYaneHOU cropocrteio 0,1 m/c
U nepeMecTHJack Ha paccrofgHue 4 cm. Kakoil crana cko-
pOCTh HBLIMHKH, €CIM HampsyKeHHocTb nonsa 10°B/m? Ieii-

KonTtponbshas paborta Ne8



BAPHAHT N: 1

Al. Ha pucyHKe n3o6paéH rpa@ MK 3aBHCHMOCTH CHJBLI TOKA OT
HAIIPAKeHUs Ha OAHOM cexmum TeneBusopa. Kakoso compo-
THBJICHHEe 3TOi cexmum?

I, MAA
30

20
"
10 -

01 23 456U #B

A2

Paccunraiite ofmee conpoTHBNeHHe HEeNM HA PHCYHKE, €CJAH COIpO-
THBJIEHHE OLHOI0 pesucropa R.

A3

OnpeflendTe 3HaAYEHHE CHJILI TOKA ¥ HAUPAMEHHA HA KaxJOM pesu-
cTOpe, NOJHOE CONPOTHB/IEHHE, IIOJHYIO CHIY TOKA M IOJHOE HAIDA-
JKeHHe yJacTKa. 3amoJHuTe Tabauny.

R, = 20 Om
R, = 30 Om
R; = 50 Om
R, =15 0m
R, =10 Om
I=5A
L | Ll |ulo|v|v|Uu | R| T | U

A4, K ucTOYHMKY TOKA4 ¢ BHYTPeHHUM comnporusieHdeM 2 Om
OOAKJIOUHJIM peoctaT. Ha pHCcyHKe mokKasaH rpadux 3aBH-
CHMOCTH CHJIbI TOKA B PEOCTATe OT ero compoTHBieHHA. Je-
my paBHa IJC ncrounuka Toxa?

I,AA
12

10\ .

X
i -

A5

IIpu cune Toka B aneKTpuueckod menu 0,3 A CONpPOTHBAEHHE JIAMIILI
paBHo 10 OM. OmupelieiHTe MOIIHOCTEL 3JeKTPHYECKOr0 TOKA, BhIIE-
JNAIOIYIOCH HA HUTH JIAMIILL.



Bl. B memnwu, cocrosameit n3 ncrounuxa Toka ¢ 3C 6 B u BuyT-
peHEHUM conporuBieHneM 2 OM, BOBHMKEET chja ToKa 1 A,
Kaxopa Gyger cuna TOKa B IelH, €CJH CONPOTHBICHHE pPeo-
CTaTa YMeHBLIINTEL B 4 pa3a?

B2. K KOHDaAM [JJIHHHOTO OJHOPOAHOrO NPOBOJHUKA MPHJIOKEHO
Hanpaxeaue U. IIpoBox yKOPOTHJIH BABOE H NPHJIOCKHIN K
HeMy NpekHee HanpsiykeHue U, YTo mpomsoigér npu 3ToM C
CONPOTHEBJEHHEM NPOBOAHNKA, CHJIOH TOKA H MOIIHOCTBEIO?

K kampmoit nmosuuuu mepsoro cronbua noabepuTe COOTBETCT-
BYIOUIVIO IIOSHIIMIO BTOPOI'O K 3alHIIKNTe B _Ta0auuny BeIGpaH-
Hble IHUGPHl MOI COOTBETCTBYIOIIUMHI OYKBaMH.

OU3NYECKHE BEJIUYWMHEI X NBMEHEHUE
A) conpoTHBIeHHe IPOBOAHUKA 1) yBenmunTca

B) cuna ToKa B IPOBOJHHKE 2) ymeHBITHTCAH
B) Brigensaomanca 3) He U3MeHHTCA

HA MPOBOAHMKE MOLIHOCTD

A B B

Cl. Uemy paBHa sHeprus KoHaeHcaropa émrxoctu C, NOIKJIO-
YEHHOrO IO JJeKTPUYECKOHM cxeMe, HpEACTABICHHON Ha pH-
cynke? Beanunasl &, R ¥ r cUHTaTh H3BECTHHIMH.

|, B
&

E

2R

3R
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