MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo oOpasoBanusi Upkyrckoii 00/1acTu
Ynpasiaenue oopazoBanusi Axmuaucrpanuu Upkyrckoro paiiona

MYHHUIIUNAJIBHOT0 00pa30BaHUA

MOY UPMO "IIuBoBapoBckas COI"

n 7 : K
K foamweey wrdposon noamenc: Keaesa Y TBEPIKIIEHO
aﬂ H M KO Ba DN: O="MOY UPMO "'Tueosapckass COLU""
", CN=K M B ,E=
R e Hupextop MOY UPMO
M a p M H a OCHOFaHI/IeZ A MOATBEPXAAI0 STOT AOKYMEHT "H COI_H"
CEog R oernsuen oo HBOBAPOBCKAS
MueBoBaposckas COLL"
B a C I/I _rl b e B H a,uaTa: 2023.08.28 10:11:28+08'00'

Foxit PDF Reader Bepcusi: 12.1.0

Kamnukosa M.B.
95/1 O ot «28» aBrycra
2023 .

PABOYAS IPOTPAMMA
(ID 1571530)

yueOHoro npeamera «@usuka. Yriay0JaEéHHbIH YPOBEHb)

1t ooyuarommxcs 10 — 11 xmaccos

c. [luBoBapuxa 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpamMmbl BocnuTaHus u Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUIaHUPYEMbIE PE3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI TIO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO MHUITUATUBY YUHUTEICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX MCCIIEIOBAHUM.

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 pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puu, BELIECTBE U
ToJIE.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUM 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 NPUPOIONOJIH30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mpouecca. s yriayOGn€HHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. 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 pPabOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1o (QusMke cuUcTeMa YYEHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHus kabuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

Bonbiioe BHUMaHUE yAENsSETCA PEHICHUI0 PACUETHBIX M Ka4eCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpYs MPUMEHEHHUE 3HAHUI U3 pa3HBIX pa3zAesioB. J[Ji1 KaueCTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE JJI BBIMIOJHEHHUS YKa3aHHBIX B MporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECICYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YYEHHUYECKHUX MPAKTUYECKUX paboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
COCOOHOCTEWN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIIOJIB30BAHUEM (PU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANIBHOM  JIEATEIIBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mHUX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nYecKux SBICHUI B MPUPOJAE W JUIsl NPUHIATHS NPAKTUYECKHX PEIICHU B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OINPENENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanusimu DPI'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 ypoOBEHBb) Ha YPOBHE CPEIHEro OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JIeJaeT BHIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Paszgen 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®dwuszrka — pyHIaMEeHTalIbHAs HayKa o mpupojae. Hay4uHsiil MeTo/1 o3HaHUs U
METO/Ibl UCCIEIOBAaHUS (PU3NYECKUX SBJICHUI.

OKCIIepUMEHT W TEOpHsl B Ipolecce Mo3HaHus npupoisl. HabOmogenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE W LHU(pOBBIE
U3MEpUTEIIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHoct  u3Mepenuit  (pusmyeckux  BenuuuH  (abcomiroTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue GU3NUYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPJIOE TEJO, WealbHAasl KUIKOCThb, HACAIBHBINM Ta3, TOUECUHBIN
3apsin). 'unore3a. GuU3nYeCKuil 3aKOH, TpaHULIbl €ero npuMeHuMocTu. duznueckas
TEOPHUS.

Ponb u mMecto Gu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B MPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepeHne cuiibl TOKAa M HAnOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IpH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopartopueit no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.



Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a1a4M MEXaHHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepUabHOW TOYKH, UX MPOEKIMW HAa OCHU CUCTEMbl KOOPAUHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU M HUX
rpauKu.

CBoOonHOE mManeHue. YCKOpEeHHEe CBOOOJHOTO mMajacHus. J[BukeHue Tena,
OpOIIEHHOrO0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JMHEWHas CKOpocTh. llepmoa u yactora oOpaieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHUIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTepUaTbHON TOUKH.

TexHuyeckue YCTpPONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIOMETD,
JBIDKCHUE CHApsJIOB, LICTHBIC, MIeCTepEHUAThie U PpEeMEHHBIE TIepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

CnocoOBbI ucclief0BaHNs IBUKEHUH.

WnnmrocTpanus npeaenbHOro nepexoia i \BMEpEeHHe MrTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKCHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGniogenue aBuKeHUs Tena, OPOILIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpagpieHnue CKOpoCcTH Py ABUKEHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBanue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEH IBHKEHUSI OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3yueHne HEpaBHOMEPHOTO ABUMKEHHUS C LETbIO ONPEJAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHre yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

W3mepenne  yCKOpeHHsT  CBOOOJHOTO TaJICHAS (PEKOMEHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOpaTOPUN).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JTaIbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

W3ydeHne IBHKEHHUS Tella O OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHus KOHMYECKOTr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBpii 3akoH HproroHa. MHepumaneHble cuctemsl otcu€ra. [IpuHIUI
oTHOocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTCuéTa (OmpenecHue,
IPUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO TAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cujia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHS.

Hasnenue. I'mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHH4eCckre YCTPOWCTBA M TEXHOJIOTHMYECKHE MPOILECCHl: MOAIIUITHUKH,
JBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrKeHUs TNl B MHEPIUATBHBIX U HEMHEPITUAIBHBIX CHCTEMax
OTCYETA.

ITIprHIMIT OTHOCUTEIBHOCTH.

Kauenne aByXx UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOJEWCTBYIOIIEH  NPUIOXKEHHBIX K TEIy CHI C
MIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLUAIIBHOW CHCTEME OTCUETA.



PaBeHCTBO cwil, BO3HMKAIOIIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEN.

N3mMepenne macce 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI NP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBMXKEHHS Opycka I0
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MAcCHl.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pe3rHOBOM 00paslie, OT UX JepopMaiu.

M3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
NErKuii OJIOK.

N3mepenue koddduiiieHTa TpEHUsI MO BEIWYMHE YIIIOBOrOo KO3 duimeHTta
3aBucuMOCTH Frp(N).

HccnenoBanue nBHXKEHUS OpycKa 1O HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
Kod(PUIIMEeHTOM TpEHUSI.

N3ydeHne nBUKEHUS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEPAOe Tenmo. [locTymarensHOe W BpamiaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuibl.
CrnoxeHne CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckue yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCH: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOTO TeNd, HMEIOLIEro OCh
BpALLCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PAaCUET CUII YIIPYTOCTH.

N3ydeHne ycTONYNBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexanuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.



HMMmynibe CHITBI M N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MomeHT umnyiibca MarepuanbHOM Toukd. [IpencraBieHuE O COXpaHEHHMH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGota cunbl Ha MaJoM W Ha KOHEUYHOM TmepememieHuu. [ 'padpudeckoe
MpeACTaBICHUE Pa0OThI CHUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU MAaTEpUAIBHOU TOUYKH.

[loTeHUIMaNbHBIE W HENOTEHUMAJbHBIE CUibl. lloTeHumaneHas >Heprus.
[loTennmanbHas 3HEprus ynpyro ne@opMupoBaHHOW MpyKuHbI. [loTeHUManbHas
DHEpPIus Tejla B OJHOPOJHOM IpaBUTALMOHHOM Iose. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I0JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

Cs3pb pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPI'MH CUCTEMBI TeJ. 3aKOH COXPAHECHHSI MEXaHNYECKOU SHEPTUN.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyn [ WMICAIBHOM KUIKOCTHM KakK CIIEICTBHE 3aKOHA
COXPaHEHUS] MEXaHUYECKOU YHEPTHH.

TexHuyeckue yCTpoMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UIrypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepeHne MOIITHOCTH CHJTBI.

W3meHeHne sHepruM Teja MPU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUsi KUHETUYECKOM M IOTEHLMAJIbHOW DHEPIrUM IpU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

W3mepenne nMiysibea Teia 1o TOpMO3HOMY IIYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.



CpaBHEHHE W3MEHEHUS TTOTCHIIMAIIBHON YHEPTUU MPYKUHBI ¢ PAOOTON CHITBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH IBIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUulU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KuHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BeElIeCTBa. MoJenu CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE JITHUX
Mozeneil. Macca u  pasmepbl Mojekyad (atomoB). KonuuecTBo BelecTsa.
[ToctrostnHass ABoranpo.

TennoBoe paBHOBecue. TemmepaTypa u crmocoobl e€ usmepenus. lllkana
temmneparyp Llenbcus.

Mogenp ueanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasa JBMXKYTCSl XaOTUYECKN U HE B3aUMOJICMCTBYIOT JPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temriepatypa (mkaina temneparyp Kenbsuna). 3akon Jlanbrona. M3omporneccsl B
UJCTbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. | 'paduueckoe
MIPEICTAaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBIECHWEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJhbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHH4eckre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydeHne HaHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Jubdy3ust sKkuIKoCTeH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamIn4ecKux pemeToK.

HabGnrongenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnepoBanne mpornecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS IPHU
TeII000MEHEe MEXKTy Topsiuei U XOJIOTHOM BOJOM.



W3yyeHue H30TEpMUYECKOrO Mmpouecca (PEeKOMEHJAOBAHO MCIOJIb30BAHUE
1 poBoit TabopaTropun).

N3ydyeHne n30X0pHOTO Mporecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelllHHe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHUSI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHaMuku. Camomnpou3BOibHAS — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpPaBHEHHI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXeHUE ISl BHYTPEHHEW SHEPIUH.
VYcnoBus mpuUMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BICOKHE
TeMrepaTypbl. BeipakeHue Jisi BHyTpEHHEU SHEPTruUd OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas pabota B TepMOAMHaAMUKe. Berurciienue paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cHUcTeMbl 0e3  coBepiieHusi pabotel.  KouBekius,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KosmuecTtBo TtemnoTel. TemioéMKOCTh Tena. YAenbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r konuuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM IIpoIiecce.

[lepBpii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOIMHAMHUKU IS PABHOBECHBIX IPOLECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMHUKHA I  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0oJjiee HarpeToMy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpunnumne gerictus TeroBbix MamuH. KIT/.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.



DKOJIOTMYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHHU4ecKue yCTpONCTBAa M TEXHOJOTMYECKUE IPOLIECCHI: XOJIOAWIbHHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3alUs «TEIUIOBBIX» OTXOMIOB C
UCIIOJIb30BaHUEM TETNIOBOTO HAcOCa, YTHIM3AIHs OMOOPTaHUYECKOTO TOTLINBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yACIbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHMSI BHYTPEHHEN SHEPIUU.

HccnenoBanue aquadaTHOTO Mpoliecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3yueHne B3aMMOCBA3M DHEPTHM MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIEPaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamuibie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusg. McmapeHue W KureHue. Y elbHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacelllleHHbIE W HEHAChIIEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHHS] HACBILIEHHOTO Napa OT TeMIlepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
KpuctauioB. [lnaBneHue W KpucTalu3auus. YelbHas TEMIoTa IJIaBJICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe paciimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3oBbIX Mepexoax.

YpaBHeHue TerioBoro OanaHca.



[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmnspasie siBnenus. J{aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie aBiIeHUS.

Mopnenn HEHBIOTOHOBCKOW KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJIA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKAa MacChl MapoB B
MIOMEIICHHH.

N3mepenne ko3 puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenoBanne 3aBUCMMOCTH  Jeopmariud  pe3WHOBOTO  oOpasma oT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. JaekTpoauHaMuKA.

Tema 1. dnexkmpuueckoe noie.

DnekTpu3anusi Tell U €€ MPOSIBICHUS. OJICKTpUUECKUM 3apsan. [IBa Buma
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U MOJYHIPOBOJHHKHU.
DneMeHTapHbId BJIEKTPUUECKUNA 3apsii. 3aKOH COXPAaHEHUs BJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

Onektpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€nnocts  snexTpuueckoro  moinsa.  [IpoOuenii  3apsn.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro nojisi. OJHOPOIHOE AIEKTPUUECKOE TOJIE.



[ToTeHIMANBHOCTD 3JEKTPOCTATUYECKOrO0 MOJIsl. Pa3sHOCTh MOTEHUMAIIOB H
HanpspkeHne. lloTeHnumanbHas SHEprust 3apsiaa B AIEKTPOCTATHYECKOM TIOJIE.
[ToTeHuMAaN 31EKTPOCTATUUECKOTO T0Jist. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTU
NOTEHIIMANIOB ISl  DJIEKTPOCTATUYECKOro TMoJs (Kak OJIHOPOJHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckoHEUHOM TIIOCKOCTH. KapTwHbl JUHUA HanpsDKEHHOCTH JTHX IMOJed U
DKBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPS/IOB.

JnsnexTpuku B AJIEKTPOCTATUYECKOM  TMOJIE. Jlnpnextpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrxKeHne 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphI, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIJIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIJIACTHH.

Mopnens anekTpocratuueckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMUKyMm.

OueHka cujl B3auMOJIEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenue npeBpanieHus 3Hepruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4YCHUSI CBETONO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsiKEHUs ) pu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenue U u DJ1C &.

3akod OMa /i1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA MONEPEYHOTO CEUCHHS.
VY 1enbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pes3ucrope.

OJIC m BHYTpEHHEE CONPOTHUBJIIEHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Ienu. MOIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

KonpgeHcarop B 11ernu noCTOSTHHOTO TOKA.

TexHH4eckre YCTPOWCTBA M TEXHOJOTMYECKUE TMPOLECCHl: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HANpSDKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHUS U MaTepuania.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBJIEHHUS TTPYU MOCTOSTHHOM
HaIpPsHKEHUH.

[Tpsmoe nuzmepenue I/C. KopoTkoe 3amMbIikaHuE raJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crioco6bl coemnHeHust UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanne pa3HOCTH MOTEHUIMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBIIEHUS MPOBOHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HaKaJINBaHUS.

VYBenuueHnue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IMYHBIX  BEIIECTB. JJEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npuUMecHas MPOBOJIUMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUN TOK B DJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akonbl Dapajes s AIEKTPOIH3a.

DJIEKTpUUECKUI TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznuuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHru4ecKue yCTpONCTBA M IPAKTHYECKOE INPUMEHEHHE: Ta30pa3psIHbIE
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOJIMMOCTH METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepenne 3apsiaa OJHOBAIIEHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JUOJA.

DuU3NYEeCKUN MPAKTUKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HaHUA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BeIWYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas QyHKIMS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKUe (PyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JBUXKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarouleil cpenbl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHHE HAaHOMATEpPHAIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALIMS, TAJIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: Bna>xxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHH3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATENIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTEpUaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Y4yeOHOro mnpeaMera «Du3nkay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOI0 00IeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIbHBIMHU  HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUU B OKpYXKAlOLIEHl cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMS B pPaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOIUThb AapPryMEHThl IS
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOrO COJIECpPKaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEP’KaHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHI C yu€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CcTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYAMIMUA B 00JacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIBHON pediIeKcHr KaK OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTUX NpPU aHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JpPYTHX, YYHUTHIBATH €ro TPH OCYIICCTBICHHH OOIICHHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (U3HKU B COBPEMEHHOM HAy4YHON KapTUHE MUpAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH MoOjeine (U3Mdeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras nedopmaius, abCOIIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI PAaBHOBECHS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JBMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUId 3aMKHYTOM OJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NOpPYKHHBI, KOJUYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD AJIEKTPUYECKOrO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKONM MOJenu, OTBeYarolled TpeOOBaHMSAM 3aJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEHIEHUsl C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 PaA3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUs] HOBBIX 3HAHWKW B  MpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ouznka — pyHIaMeHTalbHas HAyKa O
pupoje

HayuHbliif MeTO1 TO3HAHUS 1 METO/IbI
uccieoBaHus PU3NUECKUX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoabl. Habmonenne u
OKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (GU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTpeIIHOCTHU
H3MepeHHI>i (bI/I3I/I‘-IeCKI/IX BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JESATEIBHOCTH JIIOJEH

Mexanundeckoe asmxkenue. Cucrema oTcuera.
OTHOCHUTEILHOCTh MEXaHUUECKOTO
newkenust. [Ipsmast u oOpaTHast 3a1a9n
MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MPOEKIIMU Ha OCU KoopAuHAT. TpaekTopus.
[Tepememnenue. CkopocTh. X mpoeknuu Ha




OCH KOOpAMHAT

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3amau

11

HepaBnomepnoe nBrxenre. MrooBeHHas
cKkopocTb. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPY’KHOCTH. YTJIOBasl U TMHENHAs CKOPOCTb.
Ilepuon u yactora. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHUE

16

17

18

KonTponabnas pabora o teme "Kunemaruka"

ITepsslif 3akoH HetoToHa. HEepumanbHble
cucremsl orcuéra. [IpuHuun
oTHOocuTenbpHOCTH I anmnes.
HeunepnuanbHbie CHCTEMBI OTCUETA

Cuna. PaBHogeicTByromas cuna. Bropoit
3akoH HerotoHa. Macca




Bzaumopeiicteue ten. Tpernit 3aKk0H

19 HeroTona

20 [Mpunuun cynepno3unuu cui. Pemenue
3aJa4 Ha MpUMEHEeHHne 3akoHoB HbloToHa
3aKOH BCEMUPHOIO TATOTEHUSI.

21 OKBUBaJICHTHOCTh 'PAaBUTALIMOHHON U
WHEPTHOU MacChl

99 Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO
naJicHus
JIBrxkeHne HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYecKast CKopocTb. 3akoHbl Kerutepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona v BUIBI CHIT TPEHHUS.

25 JIBuKeHHE B )KUAKOCTHU U raze ¢ y4éToM
CHJIBI COTIPOTUBJICHUS CPEIbI

26 Hasnenue. 'mapocratnueckoe AaBjIeHHE.
Cwia Apxumena

97 AbcomoTtHo TBeproe Teno. [loctynatensHoe
U BpaIIaTeIbHOE JIBMKEHUE TBEPIOTO TEla

98 MOMEHT cHJIBI OTHOCUTENBHO OCH BPALICHHUS.
I1imeyo cusl
CrnoxeHne CHJl, MPHIIOKEHHBIX K TBEPIAOMY

29 teny. LleHTp TsxkecTH Tena. Y cinoBus
paBHOBECHS TBEPJIOTO Tena. Buabl
paBHOBECHS

30 Penrenne 3amau

31 KontponbHas padora no teme "/lunamuka.




Craruka TBepaoro tena'

32

33

34

NMiynbsc MaTepUaIbHOW TOUYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK. LIeHTp Macc cucrembl
MaTepHAIbHBIX TOYEK. Teopema 0 IBHKEHUU
LIEHTpa Macc

Nmnynbe cuiibl 1 UBMEHEHUE UMITYJIbCa TeJla.
3aKOH COXpaHEHHs uMITyJbca. PeakTrBHOE
JIBIDKECHHE

Mowment HMITYJIbCaA MaTepHaHLHOﬁ TOYKH.

Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

35

Pemenue 3amau

36

37

38

Paborta cuibl Ha MaJIoOM U Ha KOHEYHOM
nepemenieHnd. I paguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaIII)HBIG 1 HECIIOTCHIMAJIbHBIC CHUJIBI.

ITorenuuanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

TpeTrbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHIINATIBHBIX CUJI C
M3MEHEHNEM MEXAHNYECKOM dHEPTun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXAHUUYECKOHN 3HEPTUU

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyium nisa uieanbHON




SKUTKOCTH

KoHnTtposnbHast pabota 1o teme "3akoHbI

H COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacTaBieHuit 0 IpupoIe

42 TeroTel. OcHOBHBIE NoNoKeHuss MKT.
Huddysus. bpoyHoBckoe 1BHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 Ten. XapakTep ABMKCHUS U B3aUMOJICHCTBUS
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. Temiosoe pasHoBecue. [lkana
Ienascus

46 Pemenue 3amay

47 WneanpHbIil ra3. I'a3oBbIe 3aKOHBI

48 Ypasuenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcomoTHas Temriepatypa. 3akoH JlanpToHa

50 N3omnporeccsl B U1€aIbHOM T'a3e C
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 ['padmyeckoe mpencTaBiIeHHE U30MPOIIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau
CBs13b a0COMIOTHON TEMIEpaTyphl

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEN

KMHETUYECKOM 3HEpruei mocTynaTeaIbHOro




TCIIJIOBOT'O ABUXKCHUA eé HacCTHuIg

55

56

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teMme "OcuoBsl MKT"

KoHntponbhas padorta mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cUCTeMa. 3alaHue
BHEIIHUX ycinoBul i T/ cucremsl.
BHeuiHne v BHYTpEeHHUE TapaAMETPHI.
[Tapametpsl T/l cuctemsbl kKak cpegHue
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodbHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

61

Mopens ueanbHOro ra3a B TEpMOJINHAMUKE.
VYcioBus TPUMEHUMOCTH 3TON MOJEITH

YpaBHenue Menzeneesa-Knaneiipona u
BBIPAKECHUE 11 BHYTPEHHEN SHEPrUU

BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO UJEAJIBHOIO rasa.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

63

Tennonepenava kak crocod W3MEHEHUS
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHsI pabOThI




64

KOHBGKHI/ISI, TCIIOMIPOBOAHOCTD, U3JIYUCHUC

KonuuecTtBo Termnotel. TemioéMKocTh Tena.
VenbHas U MOJISIpHAs TETIIOEMKOCTH

65 BEIIeCTBA. Y AelIbHAS TEIUIOTa CTOPAHUS
TOILIMBA

66 Pacuér xonuyecTBa TEIIOTHI PU
TerIonepeaye

67 [Tonsitue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOIMHAMUKHI
KonunuecTBo TemnoTsl u paboTa Kak MepbI

68 U3MEeHEeHHs BHyTpeHHel sneprun T /]
CHCTEMBI
BTopoii 3ak0OH TepMOIMHAMUKH IS

69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB.
HeobpaTumMocTh IPUPOTHBIX TIPOIECCOB

70 [TpuHIMIIBI 1eWCTBUS TETUIOBBIX MAIIHH.
KIIJ

71 MaxkcumansHoe 3Hauenue KII. [lukn Kapuo

72 Pemenue 3amau
DKOJIOTMYECKUE aCIEKThI UCIIOJIb30BaHUS

73 TEIUIOBBIX JABUTareneil. TermnoBoe
3arpsi3HEHUE OKPY KaloIIel cpebl

74 Pemenne 3amau

75 O06o01IeHre 1 cucTeMaTr3aIs 3HaH|H 110
teme "Tepmoaunamuka. TemnoBbie MamHbI"

76 KonTponbhas pabota no teme
"Tepmonunamuka. TeniaoBbie MalIUHbI"

77 [TapooOpa3oBaHue U KOHIEHCALIUS.




Hcnapenne n kunenue. Y nenpHas TeILIoTa
napooOpa3oBaHUs

HaCBIH_[eHHble 1 HCHACBIICHHLBIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT

78 TEMIIEPATYPhI, UX HE3AaBUCUMOCTh OT 00bEMa
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
KUAKOCTU

79 Bnaxxnocts Bo3yxa. AGcotoTHas U
OTHOCHTEJIbHAS BIAXKHOCTh

80 Pemenue 3amay
Tépnoe Teno. Kpucraminueckue u

81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KPHUCTAIIJIOB

82 [InmaBnenue u xpucraumsanus. Y gebHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u

83 cxarue. Casur. Monyie FOwra. [penen
yhnpyrux aedopmanuii
TennoBoe paclIMpeHue KUIKOCTEN U

84 TBEPABIX T€N. AHTAPMOHHU3M TETTOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

85 [IpeoOpazoBanue sHEPTUU B (Ha30BBIX
nepexojax

86 YpaBHEHHE TEIUIOBOTO OaaHca

87 Pemenue 3amau

88 [ToBepxHOCTHOE HaTsDKeHHE. KanmuispHbie




ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
IIOBEPXHOCTBIO Kuakoctu. Popmyna
Jlamutaca

89

O060011eHne U CUCTeMAaTH3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXObI"

90

91

92

KoHnTtposnbHast pabota 1o Teme "ArperarHbie
cocTosiHus BeliecTBa. Pa3oBble Mepexoabl”

DJIeKTpHU3alKs TNl U €€ MPOSBICHUA.
DnekTpuyeckui 3apsia. [[Ba Buaa
AJIEKTPUYCCKUX 3apsoB. [IpoBoHUKH,
TURJIEKTPUKU U TIOTYTTPOBOJHUKU

DJIEMEHTapHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH
COXpaHEHHUs FJCKTPUUYECKOTO 3apsiia

93

94

B3anmopericteue 3apsanoB. Toueunsle
3apsiibl. 3akoH Kymona

Pemenue 3amau

95

Onektpuueckoe nose. Ero aeiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsan. JIMHUN HAMPSHKEHHOCTH
aneKTpudeckoro noss. OqHOPOIHOE
ANEKTPUYECKOE M10JIE

97

98

HOTCHI_II/IaHBHOCTB QJICKTPOCTATUICCKOT'O
moirst. PasHocTs MMOTCHIMAJIOB U HAIIPSAKCHUC

IloTrenumnanbHas OHECPIuAd 3apsaia B
SJICKTPOCTATHUYCCKOM IT0JIC. IloTenuman
SJICKTPOCTATUYCCKOI'O ITOJIA




CBs13b HaIPSKEHHOCTH I0JIS1 U Pa3HOCTH

99 MOTEHILIUAJIOB JUISl AJIEKTPOCTATUYECKOTO
noJist

100 [IpuHIMT Cynepro3uIinu MEKTPUISCKIX
oJIeH

101 Pemenue 3amau

102 ITose Toueunoro 3apsaa. [losne paBHOMEpHO
3apsHKEHHOM chephl
[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0EeCKOHEYHOM! MII0CKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHIECKOM TOJIE.
YcnoBue paBHOBECHS 3apsI0B

105 JIM3IIEKTPUKY U TIOTYITPOBOAHHUKY B
AIEKTPOCTATUYECKOM I10JI€
Konpnencarop. DneKkTpoéMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOHJIEHCaTopa

107 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB

108 ITocnenmoBaTerbHOE COSTMHEHIE
KOHJIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

110 Pemenue 3amau

111 JIBrkeHne 3apsyKeHHOW YacTHIBI B
OJTHOPOTHOM DJIEKTPUIECKOM IT0JIe

112 Pemenue 3amau

113 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

Teme "DnekTpuyeckoe mose"




KonTtponbHast pabota o Teme

114 |
DJIeKTpruyeckoe moJe"

Cuna toka. [ToctosiHHBIN TOK. Y ca0BUS

115 CyILLIECTBOBAHUS IIOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA

116 Wcrounnku Toka. Hanmpsokenue u 31C

117 3akon OMa 11 yyacTKa LEIH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTH COTMPOTUBIICHUSI OHOPOJIHOTO

118 IIPOBOJIHHKA OT €0 JUIMHBI U IIJIOIIA N
MONIEPEUHOT0 CEYCHUS

119 VY aenbHOE CONPOTUBIICHHUE BELIECTBA.
Pemenue 3amau

120 [locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB

121 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKIX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 Pabota anexkTpudeckoro Toka. 3akoH J[xoyist
—Jlenna

124 Pemenue 3amau

125 MoIIHOCTb JEKTPUUECKOT0 TOKa. TermoBas
MOIIIHOCTb, BBIJIETIsieMasi Ha PE3UCTOpe

126 Pemenne 3amay

127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHUKA TOKA

128 3axon OMa 7151 TOJTHOM (3aMKHYTOM)

AIEKTPUYECKON LIETTH




129 Pemienue 3anau 1

130 MoOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 Konpnencarop B 1ienu NoCTOSIHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenue 3anay no teme "IlocTostHHBIN 1
ANEKTPUUECKUN TOK"

135 Pemenue 3agau mo reme "IlocTOSHHBIN 1
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTossHHBIM 1
SJIEKTPUYECKUM TOK"

137 O06o00mIeHre U cUCTeMaTU3aIMsl 3HAHUH 110 1
teMme "[loCcTOsHHBIN 2neKTpUUecKuid ToK"

138 KoHnTtposbHas padora mo teme "llocTosHHBII 1
SJIEKTPUYECKUM TOK"
DneKTpuyecKas MPOBOJUMOCTb PA3IUYHBIX

139 BEUIECTB. DJIEKTPUUYECKHI TOK B METaJlIaxX. 1
CBepxnpoBOANMOCTb
DNEeKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIeKTpOJIUTOB. 3akoHbl Dapases 1
JUTSL 3JIEKTPOIIN3a

141 DneKTpUYecKui TOoK B razax. [lnaszma 1

142 DneKTpUYecKuil TOK B BakyyMe. BakyymHbie 1
npubopbI

143 DNEKTPUYECKUI TOK B OJIYIPOBOJHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI 1

145 Pu3NYecKuil TPAKTUKYM 110 TEME




146

147

148

149

150

"M3MepeHue Cuiibl TOKA U HANIPSKEHUS B
[ENU MOCTOSTHHOTO TOKA P MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" min "3HAKOMCTBO ¢ IUPPOBOH
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETMUUH MIPH
IIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

®dusznyeckuil mpakTukyM mno teme "M3ydyenue
HEPAaBHOMEPHOTO ABM)KEHHUS C IIEJIBIO
onpeesieHuss MTHOBEHHOM cKkopocTh"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune ycKkopeHus npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOM INTIOCKOCTHU" WK
"UccnenoBanue 3aBUCUMOCTH IIYyTU OT
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUN"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

®uznyeckuil npakTukyM o teme "M3ydyenue
JBHUKEHHUS TeJIa IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOZYJIK0 CKOPOCTBIO" MU
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
oOpaleHnss KOHUYECKOT0 MasTHUKA OT €ro
napaMeTpoB”

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHune paBHOAEHCTBYIOIIEH CUIIBI IPH
JIBIDKEHUH OpycKa 110 HaKJIOHHOM




wiockocTy" wnu "lIpoBepka runoressl o
HE3aBHUCHUMOCTH BPEMEHH JBHIKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
pacCTOSIHUE OT €ro MaccChl"

151

152

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3UHOBOM 00pa3iie, oT ux aedopmanun”
win "M3yuenue IBHKEHUsI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
nerkuii 610K"

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue ko3P uirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirenta
3aBucuMoctd Frp(N)" wnu "UccnenoBanue
JBUKEHMS OpYyCKa [0 HAKJIIOHHOW IJIOCKOCTH
C IepeMeHHbIM KO3 (HULIMEHTOM TpeHHs"
nin "M3yuenue NBMKEHUS rpy3a Ha BaLy C
TpeHuem"

153

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPAOTO TEJIA, UMEIOIIETO
MJI01Ab OTIOPHI"

154

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3MepeHue UMITyJIbca Tea Mo TOPMO3HOMY
nytu" uin "M3mepenue CUIlbl TSIru, CKOPOCTH




155

156

MO/IEJIN 3IEKTPOMOOMIISE M MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMIIYJIbCOM CUJIbI" WM
"UccnenoBanue coxpaHEHUs] UMITYJIbCA TIPU
ynpyrom B3aumojaeiicteun'" win "M3mepenue

KHMHETHUYECKOM SHEPTUH TeJla 0 TOPMO3HOMY
n

nyTH
®dusznyeckuil mpakTukyM no teme "M3yyenue
M30TEPMUYECKOTO MpoIiiecca (PeKOMEHI0BaHO
ucIob30Banue nudposoi maboparopun)"
nin "M3yueHnue n30X0pHOTro mporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenue yaenbHOM TemI0EMKOCTU" Win
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemectsa" win "McciaenoBanue aguadbaTHOrO
nporecca” win "M3yuenne B3auMOCBsI3H
SHEPTUH MEKMOJICKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKugkocren"

157

®uznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEH HCTIapeHusl )KUIKOCTeH"
win "M3Mepenue yneabHON TeroTh
I1aBJieHus baa" uinm "M3ydeHue cBOMCTB
HaCBILIEHHBIX NMapoB" win "M3mepenne
a0COIIOTHON BIAYKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B noMmeneHun'". zmepenue
Kod(puImenTa MoOBEpXHOCTHOTO HATSKEHUS




158

159

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HaGnronenne npeBpalieHus SJHEpruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyenue
MPOTEKaHUs TOKA B LIETIH, COJepKaIlen
KoHAeHcarop' uinu "Pacnipenenenue
Pa3HOCTU MOTEHIIUATIOB (HAMPSHKEHUS) TIPU
II0CJIEZI0BATEILHOM COEIMHEHUHU
KOHJIEHCAaTOpoB"

OuznuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue CMEIIAaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3Mepenue ynenpHOro
COINPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA OT
HAIPSHKCHUS IS JIAMITbl HAKaJTUBaHUS"

160

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA"
wim "HMccnenoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-

aMIepHON XapaKTepUCTUKU Auonaa"

161

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alus 3HaHUH 110 TEME
"Kunemaruka"

162

163

PeseprubrIit ypok. O6001eHIE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"lunamuka"

PesepBHslit ypok. O6001ICHHE U




cucreMarusanus 3HaHui mo teme "Craruka
TBEpAOro Tena"

164

165

166

PesepBHeiit ypok. O600ICHHE 1
CHCTEMAaTHU3alUs 3HaHUH 0 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

PesepBHbIil ypok. O0001ICHHE U
cucTreMaTu3anus 3HaHul no Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"
PesepBusiit ypok. O60011eHNE U

CUCTEMATHU3aIUs 3HAHUH [10 TEME
"Tepmoaunamuka. TennoBbie MaluHbI"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbie COCTOSIHUS BeniecTBa. Pa3oBbie
nepexomnl"

168

Peseprubiit ypok. O60011eHIE U
CcucreMarmu3sanus 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

169

170

Peseprubriit ypok. O600111eHIE U
CUCTEMAaTH3allMsl 3HAaHUH 110 TeMe
"TTocTOSIHHBIN ANEKTpUYECKUI TOK"

PesepBHslit ypok. O60011IeHNE U
cucreMaTu3anus 3HaHui no teme "Toku B
pa3In4YHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kinace/ [Mypsimesa H.C., Baxxeesckas H.E., Vcaes JI.A.; nox penakuueit [lypsimesoit H.C., O6mectBo ¢

OTpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AkiinonepHoe obmectBo «M3narenscTtBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

https://videouroki.net/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6auoreka IHOK https://m.edsoo.ru/



https://m.edsoo.ru/ff0c2e82
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