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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE cpeaHero odimero oOpa3oBaHHUs pa3zpadboTaHa
Ha OCHOBE TMOJOXKEHHA U TpeOOBaHUM K peE3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON nporpammel, npeactaBieHHbx B GI'OC COO, a Takxe ¢ yuyéTrom
benepanbHOl pabouedt mporpamMmmbl BocniuTaHud W KoHuemuuu mpemnojaBaHus
yueOHoro mpeamera «®duszmka» B 00pa3oBaTENbHBIX OpraHu3aiusax Poccuiickoi
denepannn, peaanu3yrOIIMX OCHOBHBIE 00pa30BaTelbHbIE TPOTPAMMEI.

[Iporpamma 1o Qu3uke ompeaenser o0s3aTeNbHOE MPEAMETHOE COJep)KaHue,
YCTaHaBIMBAET PEKOMEHAYEMYIO IIOCJIEIOBAaTEIbHOCTh M3y4YEHUs] TEM U Pa3/eioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JTIOTUKH
y4eOHOro Ipolecca, BO3pacCTHbIX OcoOeHHOocTed oOyvaromuxcs. Ilporpamma mo
¢usnke Na€r mMpeacTaBleHUE O MLeNsAX, COAEep)KaHWU, OOIIel cTpareruu OOydeHus,
BOCIIUTAHUS M Pa3BUTHsI 00yYaroUIuxcs cpeacTBaMu yueoHoro npeamera «dusukay Ha
yriyOJE€HHOM YpOBHE.

Nzydenne kypca pu3uku yriayOnEHHOTO YpOBHS MO3BOJSIET pPeaan30BaTh 3aJadyd
npodeccoHanbHON OpUEHTAlUM, HAMPABIEHO HA CO3JaHUE YCIIOBUM JJISl MPOSIBICHUS
CBOMX HWHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW KaKIbIM OO0Yy4YarOIIUMCH,
KOTOpbIE  HEOOXOAMMBI  JJIsi  MPOJOKeHHWs 00pa3oBaHUS B OpraHHU3AIUsIX
mpo)eCCUOHATILHOTO ~ O0pa3oBaHUsl IO  Pa3au4YHbIM  (U3UKO-TEXHUUECKUM U
WHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme mo ¢usuke omnpenenstorcs IJIaHUpyeMble Pe3yibTaTbl OCBOCHHUS
Kypca (QU3MKA Ha YpPOBHE CpelHero oOuiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMeTHBIE, MpeAMETHBIE (Ha  yrayoséHHOM YpOBHE). Hayuno-
METO/IOJIOTUYECKON  OCHOBOM Juisi  pa3pabOTKu TpeOOBaHMN K  JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM Pe3yiIbTaTaM 00yYarOIINXCs, OCBOUBIIUX MPOTPAMMY
mo (Qu3nke Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUs Ha YriayOJEHHOM YPOBHE,
SBIISIETCS] CHCTEMHO-1€ATEeIbHOCTHBINA MOIX O],

[Iporpamma 1o pu3uKe BKIIOYAET:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca (DU3WKHM Ha YIrIIyOJIEHHOM YpOBHE, B
TOM YHCJI€ IPEIMETHBIC PE3yabTAThI MO TOJjaM 00yUYeHUS;

coJiepkanue yueobHoro npeamera «du3nka» no rogaM o0ydeHusl.

[Iporpamma 10 (¢du3uKe HUMEET TMPUMEPHBIA XapakTep W MOXKET OBITh
UCTIOJIb30BaHa YUUTENAMU (PU3UKU JIJIS1 COCTABJICHUS CBOMX PabOUMX MpOrpamm.

[IporpamMmma 1o (u3MKe HE CKOBBIBA€T TBOPYECKYI0 WHUILIMATUBY YUYUTEIECH H
MPEIOCTaBIISET BO3MOKHOCTHU JJISl pealn3allii Pa3IUIHbIX METOJUYECKIX TOIX0A0B K
npenojaBanuio (GU3NKK Ha YIIIYOJIEHHOM YpPOBHE TP YCJIOBHUH COXPAaHEHUS
00s13aTeIbHON YacTH COJIEpKaHus Kypcea.

®du3muKa KaKk Hayka O Hanbojee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B Ka4eCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJaJ B CHCTEMY 3HaHUH 00
okpyxatomeM wMupe. [lkonapHBI Kypc (uU3MKH — CcHUCTEMOOOpa3yIOmud s



€CTECTBEHHO-HAY4HbIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SIBJICHHWI, H3y4yaeMbIX XUMHUEW, Ouonoruen, Qusndyeckoi
reorpadgueit u acrpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PUIMYECKUX
3HAHUM OMpEeNeNWIO Xapakrep M OypHOE pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJIOTUH B
cdepe PHEPreTHKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJIYY€HUs HOBBIX MAaTEpUANIOB C
3a/laHHBIMU CBOKCTBaMHU. M3yueHune (3K BHOCUT OCHOBHOM BKJIaa B (POpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarolierocsi, B (QOpMUpPOBAaHUE YMEHUU
IPUMEHATh HAyYHBIM METOJI TO3HAHUS NP BHIMOIHEHUH UMU YUEOHBIX UCCIIeI0OBaHUI.

B ocHOBY kypca ¢pu3nKu Ha ypOBHE CpeaHero o0mero o0pa3oBaHus MOJI0KEH PSIT
U7el, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (H3HKHU.

Hoea czenepanuzayuu. B CcOOTBETCTBUM C HeW Marepual Kypca (U3UKU
00beAMHEH BOKPYT ¢u3nueckux Teopuil. Benymum B kypce siBiasiercss GopMUpoBaHUE
IIPEICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus MOpPEeANoNaracT MCHOJIb30BAHUE
I'YMaHUTAPHOr O MOTeHIaNa (U3NUYECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (PUZUKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoea npuknaonon nanpaenennocmu. Kypc ¢usuku yriayOa€HHOTO YpOBHS
MPEAnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTMYECKUX
MIPUJIOKEHUI W3YyUYEHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha ypOBHE
OOIIMX MPEJCTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOIOT UH.

Hoea 3konozuzauyuu  peanu3yercss TOCPEACTBOM  BBEACHUSA  DJIEMEHTOB
COJIEp>KaHMsI, TMOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH, KOTOpbIE
CBSA3aHbl C pa3BUTHUEM TEXHUKUM U TEXHOJOTWH, a Takke OOCYXKIeHHUS MpoOiIemM
PAMOHAIBHOTO TPUPOONOIb30BAHMS M SKOJIOTMYECKON O€30IacHOCTH.

OcBoeHue cojepkaHusi mporpaMMbl MO (U3UKE JOJKHO OBITh MOCTPOEHO Ha
NPUHIMIAX CHUCTEMHO-AESITENIbHOCTHOIO moaxonaa. Jlns ¢u3uku peanuzanus 3TUX
MPUHIIMIIOB 0a3upyeTcss Ha HCIOJIb30BAaHUU CAMOCTOSITEILHOIO JKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOMIero ¢akTopa yuyeOHoro mnpouecca. g yrinyOoaéHHOro ypoBHS —
OTO CHCTEMA CaMOCTOSITEIBHOIO YYEHHYECKOrO OKCIIEPUMEHTA, BKIFOYAKOLIETO
(bpoHTaNbHbIE YYEHUYECKHUE OMBITHI MPU U3YYEHUU HOBOTO MaTepHalia, J1abopaTOpHbIE
paboTel U paboThl mpakTUkyMa. [Ipu 3TOM BO3MOXHBI JBa CIoco0a peanu3aluu
¢bu3rgecKoro NpakTukyMa. B mepBom cirydae mpakTUKyM MPOBOAUTCS OO B KoHIe 10
u 11 xnaccoB, 1100 MOCE MEPBOr0 U BTOPOTO MOJYTOJUM B KaXKIOM M3 3TUX KJIACCOB.
Bropoii ciocod — 310 uHTErpaius padoT NpakTUKymMa B CUCTEMY JabOopaTOPHBIX padoT,
KOTOpbIE€ POBOJATCA B Mpoliecce u3ydeHus paszjaena (temsl). [Ipu atom mox paboramu
IIPAKTUKyMa ITOHUMAETCSI CAMOCTOSITENIBHOE HCCIIENOBAHUE, KOTOPOE NPOBOIUTCS II0
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BUa O€3 MOIIaroBo HHCTPYKIIUU.



B nporpamme no ¢usmke cucreMa y4eHHYECKOTO SKCIEPUMEHTA, J1a00paTOPHBIX
paboT M MpaKTHKyMa TPEICTaBlIeHA €IUHBIM TiepedyHeM. BBIOOp TeMaTWKu sl dTHX
BUJOB  YYCHHYCCKHX  NPAKTHYCCKUX  pabOT  OCYHIICCTBISICTCS  YYaCTHUKAMH
00pa30BaTEeIbHOrO MpoIecca UCXO/Asl U3 OCOOCHHOCTEH MOYypOYHOrO MIIAHUPOBAHUS U
ocHameHnus kabunera ¢pusuku. [Ipu s3ToM obecrieunBaeTcsl OBIAeHNUE 00yYAIOIIUMHUCS
YMEHUSIMA TIPOBOAUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUS, HCCICIOBAHUS 3aBUCUMOCTEH
(U3HYECKUX BEJIMYUH U TIOCTAHOBKY OIBITOB ITO TIPOBEPKE MPEITOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHME yAEISIETCS PEIICHUI0 paCUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIsI pacYETHBIX 3aJ1ay MMPUOPUTETOM SIBIISIOTCS 3a/1a4y C SIBHO 33JJaHHOW M HESIBHO
3alaHHON (PU3UYECKON MOJIEIbI0, TMO3BOJIAIONINE MPUMEHSATh W3YyYCHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jelia Kypca, TaK U HHTETpUPYs MPUMECHEHHE 3HAaHUH
U3 pa3HbIX pasnesnoB. [ KayecTBEHHBIX 3a/lady NMPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHUE/TIPE/ICKa3aHue TPOTEKaHWsT (PU3NYECKHX SBICHWA W TMPOIECCOB B
OKpY’)Karolen Ku3HM, TpeOyrolye BbIOOpa (PU3MUECKON MOJAeNUu [JIs CHUTyaluu
MPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa.

B coorBerctBumn ¢ tpedoBanusmu OPI'OC COO k marepuaibHO-TEXHUYECKOMY
obecrnieueHnio yd4eOHOro mpoiecca Kypc (PpU3MKK yriayOJIEHHOTO ypOBHS Ha YPOBHE
cpenHero oo6mero oOpa3oBaHUsI JOMKEH U3y4aTbCsl B YCJIOBUSX IPEAMETHOTO
kabuHera. B kaOuHere GU3WMKM JODKHO OBITh HEOOXOIMMOE JabopaTopHOE
o0OpyaoBaHUE JUIsl BHITIOJIHEHUS YKa3aHHBIX B MpOrpaMme Mo (U3MKE YUECHUUYECKUX
OTBITOB, J1aOOPATOPHBIX PabOT W PabOT MPaKTHKyMa, a TaKXKe JIEMOHCTPALMOHHOE
o0opyI0BaHUE.

JleMoHCTpalmoHHoe 000pynoBaHue (GOPMUPYETCS] B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOECMEYMBAET IIOCTAHOBKY TIEPEYUCICHHBIX B
nporpaMme 1o (U3UKE KIFOYEBBIX JIEMOHCTPAIMA IS HMCCICIOBAHUS H3y9aeMbIX
SIBJICHUH W TPOIIECCOB, SMITUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe oOopyaoBaHWE JUISI  YYEHWYECKUX  MPAKTUYECKHX  padoT
dbopMHpYETCS B BHJIE TEMATHICCKUX KOMIUIEKTOB U O0ECIIEYMBACTCS B pacu€Te OHOTO
KOMITJIEKTa Ha JBYX OOydYalIuxcs. TeMaThdeckne KOMIUIEKTHI J1abopaTOpHOTO
o0OpynOBaHUSl JOJKHBI OBITh TOCTPOEHHI HAa KOMIUIEKCHOM  HCIOJb30BaHUU
AHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEITHHBIX CHCTEM
B BHJI€ LM (PPOBBIX JaOOpaTOPHUIL.

OCHOBHBIMHM LIENIIMU U3yU€HUS (PU3UKH B OOIIEM 00pa30BaHUU SBIISIOTCS:

dbopMHUpOBaHHE WHTEpPECa U CTPEMJICHUS OOYyYalolUXCsl K Hay4YHOMY H3Y4YEHUIO
MPUPOBI, PA3BUTHE WX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE IO3HaHUS | (popMupoBaHUE
MCCJIEI0BATEIHCKOT0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHHUSM;

dbopMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3y4yeHUsS OCHOB
CTpOCHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;



dhopMupoBaHUe YMEHHH OOBSICHATH SBIICHHS C HCIOJIb30BAaHUEM (HH3NISCKHUX
3HAHWH W HAYYHBIX JTOKA3aTEIbCTB;

dbopMHpOBaHHE TIPEACTABICHUH O polu (PU3UKU IS Pa3BUTUSA  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUN O BO3MOXKHBIX cdepax Oymaymier mpodecCunoHaAITbHON
JESTENbHOCTH, CBA3AHHBIX C (PM3UKOMN, OJTOTOBKA K JAJIbHEUIIIEMY OOYUEHUIO B 3TOM
HaIpaBJICHUH.

JlocTkeHne STUX Iene oOecreynBaeTcs pelieHueM CIeAYyIIUX 3a7ad B
mpoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO OOIIETr0 00pa30BaHMs:

NpPUOOPETEHHE CUCTEMbl 3HAHMK 00 OOImMX (U3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHAX, BKIFOYAs MEXaHUKY, MOJEKYISAPHYIO (PH3UKY, DJIEKTPOJIHMHAMHUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHThI aCTPOPU3UKHY;

dbopMHUpOBaHWE YMEHHH NPUMEHITh TEOPETUYECKHE 3HAHUS I OOBSCHEHUS
(GU3NYeCKUX SBICHUW B TIPUPOAEC M JUISI TPUHATHS TPAKTUYCCKUX pEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3a/1ad C SBHO 3aJaHHOW (PU3UYECKOMU
MOJIENbIO, 3a71a4, TOPA3yMEBAIONINX CAMOCTOATEIbHOE CO3aHne (PU3NUIECKON MOJIENH,
aJIeKBaTHOM YCIIOBUSM 3a/1a4M, B TOM YHCIIE 3a7]a4 MHKEHEPHOT O XapaKTepa;

MOHUMaHue (U3NUYECKUX OCHOB U MPHUHIIUIIOB JACUCTBUS TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSIHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHMUSIT U TMPOBEIACHUS
(GU3HYECKUX AKCIIEPUMEHTOB, aHAJIM3a M MHTEPIIPETAIlluid MH(POPMAIINH, OTPEICICHUS
JIOCTOBEPHOCTH IMOJYYEHHOTO Pe3yJIbTaTa;

CO3[JaHME YCIIOBUU JUIS Pa3BUTUA YMEHUM IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JIESITENLHOCTH;

pa3BUTHE UHTepeca K chepaM mpodeccHoHaIbHON AeATEeNbHOCTH, CBA3aHHOU C
(bU3HKOIA.

B cootBerctBuu ¢ tpeboBanusimMu GI'OC COO yriayOnéHHBIN YpOBEHb U3YUCHUS
yueOHoro npeaMera «dusnka» Ha ypoBHE cpeaHero o0iiero oopa3oBaHusi BHIOUpaETCS
O00y4YarolmMUMHCS, TUTAHUPYIOIIUMU MPOJOKEHHE O00pa3oBaHUs MO CHEHHATBHOCTIM
(bUBUKO-TEXHUYECKOTO TPOQuIIs.

Ha wusydyenne ¢usuku (yrnyOn€HHBIA YpPOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus oroautcs 340 gacos: B 10 kmacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 yacoB (5 4acoB B HE/IEINIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TepeueHb Ja0OpaTOPHBIX |
MPAKTUYECKUX padOT SBIAECTCS PEKOMEHIOBAHHBIM, YyUYWUTENh JIETA€T  BBIOOP
MPOBENCHUS J1abOpaTOpHBIX pabOT © ONBITOB ¢ Yy4YETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yYaroITUXCSl.



COJAEPXAHME OBYUYEHUA
10 KUIACC

Paszpnes 1. Hay4Hblii MeTOA MO3HAHUSI IPUPOBIL.

®du3nka — QyHIaMEeHTaTbHAS Hayka O mpupoje. HaydHblii MeTOj MO3HAHUS |
METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SBIICHUIA.

DKCIIEpUMEHT U TEOopus B IIpollecce mMo3HaHus mnpupoiasl. Habmogenue wu
HKCIIEPUMEHT B (pH3uKe.

CrmocoOb1  m3MepeHus (pu3Wyecknx BETUYWH (AHAJIOTOBBIE U IU(POBBIC
HU3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTn U3MepeHU PU3MUIECKUX BETMUMH (a0COIIOTHASI 1 OTHOCUTEIbHAS).

MonenupoBanue (GU3HYECKUX SBICHUM W TPOILECCOB (MarepuaibHas TOYKa,
a0COJIIOTHO TBEPAOE TENO, HACAIbHAS KUIKOCTh, UICATbHBIN a3, TOUYCUHBIN 3apsin).
I'mnoresza. @U3NYECKU 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. Pu3ndecKas Teopusl.

Ponw u mecTo dusuku B GopMUpPOBAHUN COBPEMEHHON HayYHON KapTHUHBI MUpPa, B
MPAKTUYECKOMN AEATEIbHOCTHU JIIOIECH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

N3Mmepenure cuiibl TOKa W HAIpPSKEHUS B IIEMU MOCTOSHHOIO TOKA MPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit maboparopueit mo ¢usuke. [Ipumepsr uzMepeHus
(bU3UYECKUX BEJIMUYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe JaBHkKeHHE. (OTHOCUTEIBHOCTh MEXAHWYECKOIO  JBHIKCHUS.
Cucrema otcyéra.

[Ipsimast u oOpaTHas 3aa4u MEXaHUKHU.

Pannyc-BekTop MaTepuaabHONM TOYKH, €r0 NIPOEKIMU HA OCU CUCTEMBI KOOPANHAT.
Tpaexropus.

[Tepemerienrie, CKOpocTh (CpemHsii CKOPOCTh, MI'HOBEHHAass CKOpPOCTh) H
YCKOpPEHUE MaTepualbHOM TOYKH, HX TMPOCKIIMU Ha OCH CHCTEMbl KOOPJMHAT.
CrnoxxeHue nepeMelleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIUHENHOE ABMKEHUE. 3aBUCHUMOCTH
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS M MYTU MaTEpHAIbHOM TOUKHM OT BPEMEHHU U HX
rpaduKH.

CBoOomHoe TajieHWe. YCKOpEHHE CBOOOJHOrO TajeHus. JIBWKeHHWe Tena,
OpOIIIEHHOTO0 TOJA YIJIOM K TOPU3OHTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH U
YCKOPEHUS MaTepUAIbHON TOYKH OT BPEMEHHU U UX TpaduKu.

KpuBonuuennoe nBwxkeHue. J|BUKEHHME MaTEpHATBLHOM TOYKH I10 OKPYKHOCTH.
YrnoBas u nuHeliHas ckopocTh. Ileproa u wactora obparieHus. LleHTpocTpeMUuTenbHOe



(HOpMalibHOE), KacaTelbHOE (TAaHTCHIMAIbHOE) U IOJHOE YCKOPEHUE MaTepuaIbHOU
TOYKH.

TexHuueckne yCTpoMCTBa M TEXHOJOTMUYECKUE MPOLECCHI: CIIUIOMETP, NBUKECHUE
CHapsIIOB, IIEMHBIE, IIeCTePEHYATHIE U peMEHHBIE TIepelauu, CKOPOCTHBIE TUMTHI.

Hemoncmpauyuu.

Mopgene cHUCTEMBI OTCYETA, WUIIOCTPAlMi KHHEMAaTHYECKUX XapaKTEPUCTHUK
JIBIDKCHUSL.

CriocoObI UcClieIOBaHUs TBUKEHUN.

NimrocTpanus npeaenbHoro nepexona U n3MEpEeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBMKEHUM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenne nBwkeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY W
TOPU30HTAIBHO.

Hanpagnenune ckopocT pu ABUKEHUU 1O OKPY>KHOCTH.

[IpeoOpazoBaHue yriaoBOi CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTEH, TPACKTOPHUM, CKOPOCTEM JIBMXKEHUSI OHOI'O M TOTO K€ Tejla B
pPa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3yueHne HEpaBHOMEPHOrO [BHKEHUS C LIEJbIO OINPEIEICHU MIHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHusi MpU MNPSIMOIMHEMHOM PaBHOYCKOPEHHOM ABHKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHus cBOOOAHOrO TaaceHUS (PEKOMEHIOBAHO HCIOJIb30BAHHE
urdpoBoii 1abopatopun).

N3yuenne nBuxkeHUs Tela, OpPOLIEHHOT0 ropu3oHTanbHO. [IpoBepka rumoressl o
MPSAMOU MTPONOPLUMOHAIIBHON 3aBUCMMOCTH MEXAY NAIBHOCTBIO IOJIETA U HAYAIbHOMU
CKOPOCTBIO T€Ja.

N3ydenune nBUkKEHHS Tea MO OKPYKHOCTH C IMTOCTOSHHOM MO MOYJIKO CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH MepHoJia 0OpalleHusi KOHUYECKOro MasiTHUKA OT €ro
apaMeTpOB.

Tema 2. /lunamuxa.

Ilepebiii  3akoH Hprorona. HMuepumanmbnble cuctembl orcuéra. [IpuHmmMn
orHocuTenbHocTH [anmunes. HeunepuumanbHbie cucTeMbl OTcu€ra (OmpenereHue,
TIPUMEPBHI ).

Macca tena. Cuna. [IpuHiun cynepno3uiuu cuil.

Bropoit 3akoH HproTOHa 111 MaTepUanbHOM TOYKHU.

Tperuit 3akoH Hpr0TOHA 1711 MAaTEPUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBHBAJIEHTHOCTh I'PABUTALIMOHHOW U MHEPTHOU
MACCBI.



Cuna TspkecTu. 3aBUCHMMOCTH YCKOpPEHHMsSI CBOOOJHOIO MaJ€HHsI OT BBICOTHI Haj
MOBEPXHOCTBIO TUIAHETHI M OT reorpauyeckoil mupoThl. JIBuxkeHue HeOECHbIX TNl U
ux cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpenne. Cuna TpEeHUsI CKOJIBXKEHHS M Cuia TPEHUS MOKOS.
Koapduument tpenns. Cuna CONpPOTUBICHHS NPU JIBHKEHHH Teja B JKUIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOIO JIBUKEHUSI.

Hasnenue. ['mapocraTuueckoe nasienue. Cuia Apxumena.

TexHudyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI:  IOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGntonenue nBMKEHHUS Tel B MHEPLUUATIbHBIX M HEUHEPIHAIbHBIX CHCTEMax
OTCYETA.

IIpyHIUIT OTHOCUTEIBHOCTH.

KadeHne NByX HMIMHAPOB WM IIAPOB PA3HOM MACChl C OIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEHHE paBHOACHCTBYIOUIEH MPWIOKEHHBIX K TENy CWI C NPOU3BEIECHHUEM
MAcCCBhI Tejla Ha €ro yCKOPEHUE B UHEPLUAJIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHJI, BOSHUKAIOLIUX B PE3yJIbTaTe B3AMMOJACHCTBHS TEIl.

N3mepenune macc mo B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepeHne paBHOJNEUCTBYIOIIEH CWJI TpU JABHKEHUH Opycka MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUS OpycKa M0 HAKIOHHOM
IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MAaCCHhI.

HccnenoBanne 3aBUCHUMOCTH CHJI  YINIPYTOCTH, BO3HUKAIOIIMX B IMPYKHHE H
pE3nHOBOM 00pasle, OT UX Ae(opmarui.

WN3yueHne IBWKEHUS CUCTEMBI TEN, CBS3aAHHBIX HUTHIO, NEPEKUHYTOM Yepes3
NErKui OJIOK.

N3mepenne kod(¢uuueHTa TpeHHs IO BEIUYMHE YIJIOBOrO Kod(¢uuueHTa
3aBucUMOCTH Frp(N).

HccnenoBanue NBIWKEHUS Opycka IO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 PpUIIEHTOM TPEHUSI.

W3y4yeHue NBMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AOGcomotHO TBEpmoe Teno. IlocTymarenbHOe W BpallaTelbHOE JABUKCHHE
TBEPIOro Tena. MOMEHT CHIIBI OTHOCUTENBHO OCH Bpatenus. [lnedo cuel. Cnoxkenne
CHWJI, IPUJIOKEHHBIX K TBEpJIOMY Teny. LleHTp TsxecTu Tena.

VY ciioBUs paBHOBECHS TBEPIOrO TeNa.

VYcroitunBoe, HeyCTOMUMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHudyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKHE TPOLIECCHI:  KPOHILITEWH,
CTPOMUTEIBHBIN KPaH, peIETYaThIe KOHCTPYKLIUH.

Jemoncmpayuu.

VY ciioBUs paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne ycioBui paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHUS.

KoHCcTpynpoBanue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3yyeHune ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO TII0IIAb OTIOPHI.

Tema 4. 3akonwl coxpaneHus ¢ mexaHuke.

NmnynbC MaTepualibHOM TOYKH, CHUCTEMbI MaTepUalibHbIX Todek. LleHTp macc
CHUCTEMbI MAaTepHUAIbHBIX TOUEK. TeopeMa O IBUKEHUU LIEHTpa Macc.

Nmnynbe cUibl 1 UI3MEHEHHUE UMITYJIbCa Tena.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BMXKEHME.

MoMeHT wumnylbca MaTepuanbHOM TOYKM. lIpencraBnenme o coxpaHeHUH
MOMEHTA UMITYJIbCA B IIEHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MajoM W Ha KOHEYHOM TepemelnieHud. ['paduyeckoe
MIPEICTaBICHUE PAOOTHI CHIIBI.

MOIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepuaqbHOM TOoukd. Teopema 00 U3MEHEHUH
KUHETUYECKOW SJHEPTUU MATEPUATBHON TOYKH.

[loreHnuanbHple W HENOTCHUMAJIbHbIE Cwibl. lloTeHUManbHass  SHEprus.
[loTenumanbHass sHeprus ynpyro JaedOpMHpPOBAHHON mpykuHbl. [loTeHmanbHas
SHEprus Tena B OJHOPOJHOM T'PABUTAIMOHHOM Tmoiie. [loTeHImanpHast SHEprus Tena B
I'PaBUTAIIMIOHHOM I10JI€ OJHOPOIHOIO 1apa (BHYTpHY U BHE mapa). Bropas kocMuueckas
CKOpOCTb. TpeThsi KOCMHUECKAS] CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIMAIBHBIX CHWJI C U3MEHEHHEM MEXaHWYECKOW JHEpruu
CUCTEMBI Te€J. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHyun IsI WACAIBHOM KUJIKOCTA KakK CJIEICTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOU YHEPTUU.

TexHuueckre yCTpOWCTBA M TEXHOJOTHMYECKUE IMPOLECCHI: JBU)KEHUE PAaKeT,
BOJIOMET, KOTIEP, MPY>KUHHBINA MTUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpauyuu.
3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE IBMXKEHME.

N3mMepenne MOITHOCTH CHJIBI.

W3meHeHne 3Hepruu Tesia Mpyu COBEpLIEHUU padOThl.

B3anmHble TpeBpalieHUs KUHETUYECKOW U MOTEHIUAIbHOM JHEPruii mpu
JEICTBUU HA TEJIO CUJIBI TSKECTH U CHIIbI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM Ma/ICHUHU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3Mmepenune nMiryabsca Teia 1o TOpMO3HOMY IIyTH.

N3mepeHne cuiibl TATH, CKOPOCTH MOJENIN 3JIEKTPOMOOWIS M MOIIHOCTH CHJIBI
TATH.

CpaBHEHME U3MEHEHNS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHMsI UMITYJIbCaA IIPU YIIPYTOM B3aHMMOJEHCTBHH.

N3mMepenne KHHETHYECKOW SJHEPTUH TeJa I10 TOPMO3HOMY ITYTH.

CpaBHEHUE H3MEHEHUs TOTEHIMAIbHOM SHEPruM NPYXKUHBI C pabOTOM CHIIBI
TPEHUS.

Omnpenenenne pabOThl CHJIBI TPEHHUS MPU JBIKEHUM Tejla [0 HaKIOHHOM
IIJIOCKOCTH.

Paszpneua 3. MoaekyasipHas Gu3uKa 4 TEPMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHBIE TIOJIOKEHUST MOJIEKYIsipHO-KuHeTndeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe nBMKeHUEe. XapakTep JABUXKEHUA U
B3aMMOJEHCTBUS YaCTHUL BenlecTBa. MoOJenu CTPOEHHUs ra3oB, KUIAKOCTENM M TBEPIBIX
Tel U OOBACHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATUX Mojened. Macca u pasmepbl
Mouekyn (atomoB). KonnuectBo BenectBa. [loctosiHHass ABoraapo.

TeroBoe paBHoBecue. TemmnepaTtypa u crnocoObl €€ wusMmepeHus. [llkana
temneparyp Llenbcus.

Mognens ueanpHOroO ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOPHUM: 4acTHUILbI Ta3a
JIBWKYTCS XaOTUYECKH U HE B3AUMOACUCTBYIOT IPYT C IPYTOM.

['azoBeie  3akoHBl. YpaBHeHue MeHnaeneeBa—Knanelipona.  AOcontoTHas
temrneparypa (mkana temrepatyp KenbBuna). 3akon Jlambrona. M3omporecchl B
UJICAJIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: H30TEPMA, U30X0pa, n300apa.

CBs3p MEXIY NABICHUEM U CPEIHEW KMHETUYECKOW DHEPTHEM IMOCTYIATEIbHOIO
TETJIOBOr'O JIBMXKEHUSI MOJIEKYJI WIEaTbHOr0 ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHMHETHUYECKOW TEOpUH UJ1€aTTLHOTO Ta3a).

CBs3p a0CONIOTHOW TEMIIEpaTyphl TEPMOIUHAMHUYECKOW CHUCTEMBI CO CpPEIHEH
KMHETUYECKOW dHEPTUEH MOCTYNATEIbHOTO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

TexHuueckue ycTpoHWCTBA U TEXHOJOTUYECKUE MPOIIECCHl: TEPMOMETP, OapoMeTp,
IIOJIy4YEHHE HAHOMATEPHUAJIOB.

Hemoncmpauyuu.

Mopenu 1BUKEHUS YaCTHUIL] BEIECTBA.



Mopenbs OpOyHOBCKOT'O JIBHKEHHUS.

Bunieoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO ABUKEHUS.

Huddy3us xuakocTen.

Mogens onbita LlTepHa.

[IputsxeHne MONEKYJIL.

Mopenu KpuCTajuIM4eCKUX PEHIETOK.

HaGntonenue u uccnegoBaHue 30IMpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RpaKmuKym.

HUccnenoBanne  mpouecca  yCTaHOBJIEHHS — TEIUIOBOTO  PABHOBECUA  IIPU
TEMI000MEHE MEXIY TOpSUYE U XOJIOAHOU BOJOM.

N3yyenue uU30TEPMHUUECKOro Tpolecca (PEKOMEHJOBAaHO  HMCHOJIb30BaHUE
udpoBoit TabopaTopun).

N3ydenne n30xopHOro mporecca.

N3yuyenue nzodbapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass (TJ[) cucrema. 3amaHvie BHEMIHMX  YCIOBUM IS
TEPMOJAMHAMHUYECKOW CHUCTEMBl. BHemHue M BHyTpeHHHE Mapamerpbl. llapamerpsl
TEPMOANHAMHUYECKON CHUCTEMbl KaK CpPEIHHE 3HAUYEHUS BEJIIMYMH, OIMHCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TEpMOJAWHAMMKH. CamonpousBosibHasl  penakcanus
TEPMOANHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenb uaealbHOro raza B TEPMOAMHAMUKE — CUCTEMA YPABHEHHUI: ypaBHEHUE
MenneneeBa—Kmaneiposa ¥ BBIpaXXEHUE [JI1 BHYTPEHHEHW DJHEPIUU. Y CIOBUSA
MPUMEHUMOCTH 3TOW MOJEIN: HU3KAsT KOHUEHTPALMS YaCTHUILl, BBICOKUE TEMIIEPATYPHI.
BripaxkeHue i1 BHyTpEHHEN SHEPIUU OAHOATOMHOI'O UEAIBHOIO Iasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOLIECCHI.

DOnemenTapHas pabora B TepMoaAWHaMuKe. Brprumcienne paborel mo rpaduxy
npoiiecca Ha PV-auarpamme.

Tennonepenaua KaK croco0 V3MEHEHHUS BHYTPEHHEU SHEPruu
TEPMOJIMHAMUYECKOW  cUCTeMbl ~ 0e3  coBepumieHuss  paborel.  KonBekuws,
TEIJIONIPOBOAHOCTD, U3IyUYCHHE.

KomnuecTBo TenmnoTel. TermnoéMKOCTh Tena. Y AenbHas U MOJIIpHask TENJIOEMKOCTH
BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIUIOTAa CropaHus TOIUIMBaA. Pacyér
KOJIMYECTBa TEIUIOTHI MU Terutonepenaye. [lonarue 06 annadbaTHoM mporiecce.

IlepBeiil 3aKOH TepMoanHAMHUKH. BHyTpeHHss sHeprus. KoinuecTBO TEIIOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTrUr TEPMOJUHAMUYECKON CUCTEMBI.

Bropo#l 3akOH TEpMOAMHAMUKHU JJII PABHOBECHBIX IPOLIECCOB: 4Y€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAUHAMUYECKOW CHUCTEMBI IPOXOAUT EIUHCTBEHHAs
anuabaTta. AOCoNIOTHas TeMIeparypa.



Bropoii 3akOH TepMOJMHAMHUKU [JisI HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXXHO
nepeaaTh TEIUIOTY OT 0oJiee XOJIOJHOTO Tella K 0oJjiee HarperoMy 0e3 KOMIICHCAIluu
(Knay3uyc). HeoOpaTumMocTh NpUpPOAHBIX MPOIECCOB.

[Tpuniune! gecTBus TermioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenne KITJI. [{ukma Kapno.

DKOJIOTHYECKUE ACHEKThl HCMOJb30BaHUSA TEIUIOBBIX JABUTareniel. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckre YCTpPOICTBA M TEXHOJOTMYECKUE MPOLECCHl: XOJOAWIbHUK,
KOHIUITMOHEp, JHU3CIbHBIA ¥ KapOIOpaTOPHBIM JBHUTaTeNH, TapoBas TypOuWHa,
MOJIYy4EHHE CBEPXHHU3KUX TEeMIepaTyp, VYTWIM3ALMS «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIUIOBOI'0 HAacoca, YTUIW3alus OWOOPTraHMYEeCKOIro TOIUTMBA IS
BBIPAOOTKU «TETIOBOM» M DJIEKTPOIHEPTUH.

Hemoncmpauyuu.

N3MeHeHne TemmnepaTypsl pY a1uadaTUueCKOM PACIIUPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEUIECTB.

CrocoObI M3MEHEHHSI BHYTPEHHEH SHEPTUH.

Uccnenoranue anuadbarHoro mpoiecca.

KoMnbroTepHble MOJENHN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKMUKyM.

N3mepenne yaenbHON TEIOEMKOCTH.

Uccnenoranue nporiecca OCThIBAaHUS BEILIECTBRA.

UccnenoBanue aqnabaTHOTO MpoIecca.

N3yueHne B3aUMOCBSI3M HHEPIHUM  MEXKMOJIEKYJISIPHOIO B3aUMOJCHUCTBUS H
TEMIIEPATYPhl KUTIEHUS HKUJKOCTEH.

Tema 3. Aepecammnsie cocmoanusn eeujecmea. Dazosvie nepexoowl.

[TapooOpazoBanue u KoHjeHcanusi. VMcnapenue u kuneHue. YnenbHas TemwioTa
napooOpa3oBaHusl.

HacelieHHbie 1 HeHAChIIIEHHbIEC TTaphl. KauecTBeHHAs! 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUSI HACBHIIIEHHOTO Tapa OT TEMIepaTyphbl, WX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOr O Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHUS B )KUJKOCTH.

BnaxuocTh Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHM30TPONUS CBOMCTB
KpuctaiuioB. I[lnmaBiieHne W KpucTauM3auus. YJAelbHas TEIIoTa IUIaBJICHUS.
CyO6numarnmus.

Hedopmarmmu TtBEpHOro Tenma. Pactsokenne m cokarme. Chasur. Momyne FOHra.
[Ipenen ynpyrux aedopmaruii.

TemioBoe pacmpeHue >KHIKOCTeM W TBEPABIX Tel, OObEMHOE M JIMHEHHOE
pacmrpenre. AHTapMOHHM3M TEIJIOBBIX KOJEOAHWM YacTHIl BEIIECTBA Kak MpUYMHA
TEIJIOBOI'0 paclvpeHust Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEPrun B Pa3oBbIX NMEPEX0OJaX.



VYpaBHEHHE TEIJIOBOr0 OanaHca.

[ToBepxnocTtHOe HaTskeHue. KodpUIIMEHT MOBEPXHOCTHOTO  HATSXKECHMUS.
Kanunnsapueie sBneHus. [laBiaeHue MOJ HUCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlamaca.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: KUJIKUE KPUCTAILIBI,
COBPEMEHHBIEC MaTEPHUAIIbI.

Hemoncmpayuu.

TernnoBoe pacimpeHnue.

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunienune. Kunenne npu noHM>XKEHHOM J1aBJICHUM.

N3mepenue Cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

ONBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipueie siBIeHMUS.

Mopeny HEHbIOTOHOBCKOM YKUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHHS KPUCTAUIMYECKOTO BEMIECTBA.

Bunsl nedopmarnimii.

Habmronenne mansix aedopMarimii.

Yuenuueckuit 3xcnepumenm, nabopamopusvie pabomeol, nPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAaPEHUS KUIKOCTEMN.

N3mepenue yaenpHON TEIUIOThI IUIABICHUS JIb/A.

N3ydeHne CBOMCTB HACHIILICHHBIX MapoB.

N3mepenne abCOMIOTHON BIAXXHOCTH BO3JyXa M OIICHKAa MacChl MapoB B
MIOMEILICHUMU.

N3mepenune kodguiirieHTa MOBEPXHOCTHOTO HATSXKEHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBUCUMOCTH Je(OpMAIIUKA PE3UHOBOTO 00pasIiia OT MPUIOKEHHOM
K HEMY CHUJIBI.

Pazneu 4. daexkrpoanHamMuka.

Tema 1. dnekmpuueckoe noe.

OnekTpuzauust Tel W €€ NposABIeHUs. OieKTpuueckuid 3apsia. JIBa Buaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOOHMKH,  JHUAJIEKTPUKU W TOJYNPOBOIAHUKHU.
DJIEeMEHTAPHBIN JIEKTPUUECKUM 3apsiji. 3aKOH COXPaHEHUS AJIEKTPUYECKOr0 3apsia.

B3aumopetictBue 3apsioB. Toueunsie 3apsaabl. 3akoH KymnoHa.

DnekTpuueckoe noje. Ero aeiicTBue Ha 3JeKTpUYECKUEe 3apsiibl.

Hanpsoxénnocts anektpuueckoro noud. [IpoOHsiit 3apsaa. Jluauu HanpsKEHHOCTH
AIEKTPUIECKOTO 10Js1. OTHOPOIHOE IIEKTPHUUECKOE TTOJIE.

IToTeHMaNbHOCTD  AJNEKTPOCTATUYECKOrO IoysA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHne. lloTeHnmanpHass 3HEprus 3apsana B BJIEKTPOCTATUYECKOM  IOJIE.
[Torenmuan smaekTpocTaTUdecKoro mnoisA. CBs3b HANPSIKEHHOCTU MO M Pa3HOCTHU



NOTEHIMAIOB  JUI  3JIEKTPOCTATHYECKOro 1mojigl  (Kak  OJHOPOJHOrOo, Tak U
HEOIHOPOHOTO).

[IpyHIMT CynIEpIIO3ULUHN SIEKTPUUECKUX TTOJIEH.

[Tone touewynoro 3apsiga. Ilome paBHOMepHO 3apsikeHHOM cdepol. [lome
PaBHOMEPHO 3apsKEHHOro 1o oObéMy 1miapa. Ilone paBHOMEpHO 3apsKEHHOU
OECKOHEUYHOM IUIOCKOCTH. KapTuHbl NHHMI HanpsHKEHHOCTH 3THUX MOJNEH |
DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKY B JIIEKTPOCTATUYECKOM I10J1€. Y CJIOBUE PABHOBECHS 3apsI0B.

JIMDNEKTPUKU B DJIEKTPOCTATUYECKOM IoJie. JIMdieKkTpuueckas NMPOHULIAEMOCTh
BEILIECTBA.

KonneHncarop. OIEKTpOEMKOCTh KOHJIEHCATOpPA. JIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCcaTopa.

[TapannensHoe coenuHeHne KoHAEHcATOpoB. IlociemoBarenbHOE COEOUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM)KEHME 3apsHyKEHHON YaCTHLBI B OJHOPOJHOM JJIEKTPUYECKOM II0JIE.

TexHudyeckrue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI:  DIIEKTPOCKOII,
ANEKTPOMETP,  DBJIEKTPOCTATUYECKass  3alluTa,  3a3€MIICHHE  DJIEKTPOIPUOOpPOB,
KOHZIeHCaTOphl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOMCTBO U IPUHLUII IEUCTBUS dIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJIE IBYX 3APSKCHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpoBOAHUKH B DIEKTPUUECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U AEUCTBUE KOHJEHCATOPA ITOCTOSHHON U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMIAJH ILJIACTHH,
PACCTOSHUSI MEXAY HUMHU U AUIEKTPUYECKON IMPOHULIAEMOCTH.

DHeprus JIEKTPUUECKOTrO OIS 3apSyKEHHOI0 KOHAEHCATOopa.

3apsiika 1 pa3psiKa KOHJEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, nPAKmMuUKym.

OneHka cui B3auMOJEHCTBHS 3apsyKEHHBIX TEI.

HaGnronenne mnpeBpaiieHusi SHEPruv 3apsHKEHHOTO KOHAEHcaTopa B JHEPTHUIO
W3JIyYEHUsI CBETOINO/IA.

N3yueHne npoTrekaHus TOKA B LEIH, COACPIKALIEN KOHAEHCATOD.

Pacnipenenenne pa3HOCTH MOTEHUMATIOB (HAMPSIKEHUS) NPHU IOCIEI0BATEIbHOM
COEIMHEHUHU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHIEHCATOPa Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuiecKuil mok.

Cuna Toka. [TocTOsIHHBIN TOK.



VY cI10BUS CyLIECTBOBAHUS MOCTOSIHHOT'O 3JIEKTPUYECKOro TOKa. MICTOUHMKM TOKa.
Hanpsoxenue U u SJ1C &.

3akod OMa il yyacTka Lenu.

DIIEKTPUUECKOE COMPOTUBIICHHE. 3aBUCHUMOCTH COIPOTUBIIECHUS OJHOPOJHOIO
MMPOBOJHMKA OT €ro JUIMHbl M IUIOWAAA IIONEPEYHOr0 CEYEHHUs. Y AENbHOE
COIIPOTHUBIICHUE BENIECTBA.

[TocnenoBarenbHOE, MapaIETbHOE, CMEUNIAHHOE COEAMHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBn€HHBIX AnekTpuueckux nemnei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenia.

MOIIHOCTh  JJIEKTPUYECKOTO TOKa. TermoBas MOUIHOCTb, BBIAEISEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COINPOTHUBIIEHHE HMCTOYHMUKA TOKAa. 3akoH Oma il MOJHOMU
(3aMKHYTOI1) 35IeKTpUUEeCcKOM 1ernu. MOoIHOCTh UCTOYHMKA ToKa. KOpoTKoe 3amMbIkaHue.

KonpaeHncarop B 11eny NOCTOSIHHOT'O TOKA.

TexHu4eckre ycTporuCTBa U TEXHOJIOTHUECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUUK IIEKTPUUECKON IHEPTUH.

Hemoncmpauyuu.

N3mepenue Cuiibl TOKa U HAMPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA OT HANPSKEHUS Ul PE3UCTOPA, JIAMIIbI
HaKaJUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONMPOTHUBICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJIONIAAU TIONIEPEYHOr0 CEYCHUS U MaTepuarna.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTUBIEHUS MPU HOCTOSHHOM
HaIPSKEHUH.

ITpsmoe mn3mepenue DJIC. KopoTkoe 3amblkaHuEe TaIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHErO COMPOTHUBIICHUS.

CrniocoObl coeTuHeHns UCTOYHUKOB ToKa, DJ]C Gartapeil.

HccnenoBanre pa3HOCTH TMOTEHIMATIOB MEXKIY MOJOCAMH HMCTOYHUKA TOKa OT
CUJIbI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune yaenpHOro COnpoOTUBIICHUS POBOIHUKOB.

UccnenoBanne 3aBUCHUMOCTM CHJIBI  TOKa OT HANPSDKEHUS Ui JIAMIIbI
HaKaJIVBaHUS.

VYBenuueHue npejena u3sMepeHus amnepMerpa (BoJIbTMETPA).

N3mepenune I/IC 1 BHYTPEHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ]C raqibBaHMYECKOrO 3JIEMEHTa OT BPEMEHHU IPHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH IMOTEHIMATIOB MEXKY IMOJOCAMU HMCTOYHUKA TOKa OT
CUJIbI TOKA B LICTIH.

HccnenoBaHne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.



Tema 3. Toku 6 paziuunbix cpeoax.

DneKkTpuuecKas MIPOBOJAUMOCTh Pa3IMYHbBIX BEIIECTB. DNEeKTpOHHAS
MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBHUCUMOCTb CONPOTHUBIICHUS METAJJIOB OT
Temreparypsl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs ¥ TPUMECHASI TPOBOJAUMOCTH MOTYNPOBOIHUKOB.
CaoiicTBa p—n-niepexoxa. IloaynpoBogHUKOBBIE PUOOPHI.

ONEKTPUUECKUA TOK B JJIEKTPOJIHUTAX. IJIEKTPOJIUTHUYECKAS JUCCOLMALIMS.
Onektponus. 3akonbl Dapajes 15 AIEKTPOIH3a.

OnekTpuuecKknii TOK B Tra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIBHBIN pa3ps.
Paznuunbie Tumbl camocTosTenbHOro paspsaa. Monnaus. [1nasma.

TexHuueckre ycTpoucTBa M MPAKTUUECKOE NMPUMEHEHUE: ra30pa3psiaAHbIE JTaMIIbl,
ANIEKTPOHHO-ITy4YeBasi TPYyOKa, TMOTYNMPOBOJIHUKOBBICE MPUOOPHI: THUOM, TPAH3UCTOP,
dboTonunoa, CBETONMOJ, TrajbBaHUKa, padUHUPOBAHHE MEIW, BBHITUIABKA AJTIOMHHUS,
AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTE 3JEKTPOIUTOB.

3akoHsblI 351ekTponusa Papanes.

HckpoBoni pa3psia v MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE TPOBOAMMOCTH METAJIJIOB U TTOJIYIIPOBOAHUKOB.

OHOCTOPOHHSS TPOBOAUMOCTH AUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeol, npaKmuKym.

Habmronenue amekTpoiusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOIO MOHA.

UccnenoBanue 3aBUCUMOCTH COMPOTHUBJICHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

DOU3NYEeCKUI MPAKTUKYM.

CnocoObl u3MepeHusi (U3UYECKUX BEJIUMYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX M
U(PPOBBIX HU3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOMIOTHBIE M OTHOCHUTEIBHBIE MOTPENTHOCTH HW3MEPEHU (U3UUECKUX BEIUYHUH.
OrueHka rpaHul] NOrPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX MU3MEPEHHH, MCCIEIOBAHUN 3aBUCUMOCTEN (PU3MUECKUX
BEIMYMH, TMPOBEpPKA TMPEIJIOKEHHBIX THUMOTe3 (BBIOOp U3 paboT, ONUCAHHBIX B
TEMaTUYECKUX pazfenax «YUYEeHUYECKUHA HKCIEPUMEHT, JIabopaTopHble paboThl,
MPAKTUKYM)).

MesknpeaMeTHbIE CBSI3H.

N3yuyenue kypca gusuku yriay0naéHHOro ypoBHs B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX CBS3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOTUH,
XUMUH, Teorpaduu U TEXHOJIOTHH.



MesicnpeOmemuvie noHamus, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIM (DaKT, rumoresa, Gu3nyecKasl BeIMUYMHA, 3aKOH, TEOPHUs,
HaOJI0ICHHE, SKCIEPUMEHT, MOJEIMpPOBAaHUE, MOJI€Nb, W3MEpPEHUE, MOrPEIIHOCTH
U3MEPEHUH, N3MEPUTENIbHbIE TPUOOPHI, LIUPpoBas 1adopaTopusl.

Mamemamuxka: penieHue CUCTeMbl ypaBHeHUH. JIuneliHas (yHkims, mapadona,
runepoosa, ux rpa@uku U cBoiicTBa. TpUroHOMeTpuYeCKne PYHKIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M HX
IIPOEKIMU Ha OCH KOOPJHUHAT, CI0KEHNUE BEKTOPOB.

buonozua: MexaHmdeckoe BW)KCHHE B JKMBOW mpupone, auddy3us, ocMoc,
TEMI000MEH JKMBBIX OpPraHMW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLEH Cpelbl,
yTWIM3anusi  OMOOPTaHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKM  «TEIJIOBOM» U
AJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSIKEHUE W KalWJUIAPHBIE SIBICHUS B IPHUPOJE,
AIIEKTPUYECKUE SIBJICHUS B KUBOI NPHUPOJIE.

Xumuna: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJSIpHas Macca, IIOJlydeHUE HAHOMATepUasioB, TEIJIOBbIE CBOWCTBA
TBEPABIX TEJ, XUAKOCTEM M Ta3oB, XUIKUE KPUCTAJUIbI, 3JEKTPUYECKHUE CBOMCTBA
METAJJIOB, AIEKTPOIUTHYECKAs JUCCOLMALINS, TaIbBaHUKA, SJIEKTPOHHAS MUKPOCKOIHSI.

T'eocpagpua: BnaxxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue BUKEHUH C HCIOJb30BAHUEM MEXaHU3MOB, YUET
CyXOro M JKUJKOrO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMH (KpOHIITENH,
peléryaTble KOHCTPYKIHUH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE
(rupockomn, BOJOMET U ApPYTue), ABUTATEeIb BHYTPEHHEr0 CropaHus, naposas TypOuHa,
OBITOBOM  XOJOAWIbHUK, KOHAMIIMOHEpP, TEXHOJIOTMM IIOJYyYEHUS COBPEMEHHBIX
MaTepHaJIoB, B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas
3allliTa, 3a3€MJICHUE AJIEKTPOIPUOOPOB, Tra30pa3psiAHbIE JaMIIbl, TOTYIPOBOAHUKOBbIE
npuOOpbI, raJIbBaHUKA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEIHEIO OBILIEI'O OBPA3OBAHUAJIMUHOCTHLIE
PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTATBI OCBOCHHUS ydeOHOro mnpeaMera «PU3UKay JOJKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHONW BHYTPEHHEH TO3WIHMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTAIINH, MTO3UTUBHBIX BHYTPEHHHX yOeXIeHH 1, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOT'O OMbITa
U OIlbITa JEATEIBHOCTH B IPOLECCE pealv3aluyd OCHOBHBIX  HAINpPaBJICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOr0 BOCIIUTAHUA:

e Cc(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU OOYYAIOIIErocsl Kak aKTUBHOTO M
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

e TMPUHATHE  TPAAUIUOHHBIX  OOIIEYETOBEUYECKMX  T'yMAaHUCTHYECKUX |
JEMOKPaTUYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JI€ITEIBHOCTH B HHTEpPECaX TI'Pa)kKIaHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3allnu;

e YMEHHE B3aMMOJIEHCTBOBATh C COLUUAIBHBIMUA MHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e c(hOPMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HIEHTUIHOCTH, MaTPHOTU3MA;

e IICHHOCTHOE OTHOILICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHUS;

e CIOCOOHOCTh OIICHMBATh CUTYallUI0 W TMPUHHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI Y [IEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTU YUYEHOT0;

e OCO3HAHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOIO OYAYIIETO.

3CTETUYECKOI0 BOCIIMTAHUSA:

e DCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETUKY HAYYHOTI'O TBOPYECTBA,
npucymiero GU3N4IecKoi Hayke.

TPYAOBOI'0 BOCIIMTAHMSA:

e HHTEPEC K pazInuHbIM chepam npodeccuoHanbHOM AeITENLHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (DU3UKOW U TEXHHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBHIOOP
Oymyieii mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHI0O M CaMOOOpPa30BaHHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HM.

IKOJOI'HNY€CKOro BOCMMTaHuA

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYphl, OCO3HaHUE TJIOOAIBHOTO
XapakTepa SKOJIOTHUECKUX MPOOIeM;

IUTAHUPOBAHUE U OCYLIECTBJICHHUE JNECUCTBUM B OKPYKAIOIIEH CPENE HA OCHOBE
3HAHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

paclIMpeHue OIbITa AESITEIbHOCTH SKOJIOTMUYECKON HANPABIEHHOCTH HA OCHOBE
UMCIOIINXCS 3HAHUH 110 (PU3HKE.

HEHHOCTH HAYYHOI'0 IMO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoLECcCe
u3ydeHus: (U3MKKA OCYUIECTBISATH MPOEKTHYIO M  HCCIIEOBATENbCKYIO
NEeSTENbHOCTh UHMBU]IYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble Jjornueckue 1edcTBUA:

CaMOCTOATENLHO  (OPMYJIUPOBATH W aKTyaIU3UpOBaTh  MpoOJIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh UEAU JEATENbHOCTH, 3a/aBaTh IAPAMETPbl U KPUTEPUU HX
JOCTHKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TTPOTHBOPEYHSI B PaCCMATPUBAEMBIX (PU3HUECKHUX
SIBJICHUSIX ;

pa3pabaThiBaTh IUIAH pELICHUs MPOOJEeMbl C Y4ETOM aHalh3a HMEIOUIUXCS
MaTepHUalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LESIM, OLIEHUBATh PUCKH IOCIEACTBUM NESATENBHOCTH;

KOOPJMHUPOBATH U BBHITIOJIHATH padOTy B YCJIOBHUSIX PEaTbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aNUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBblie ucciienoBarebCcKue 1eHCTBUA .

BJIaJETh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TOHATHSIMH W METOJaMU
buznuecKor HAyKH;
BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIEIOBATENbCKON U IPOEKTHOM JIESTENHHOCTH B
o0acTu (pU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB pelleHus 3a7a4 (U3NYECKOro COEepP KaHUs, IPUMEHEHUIO Pa3InYHbIX
METOI0B NTO3HAHUS;



BJIAJECTh BUAAMHU JIESATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHUSA, €ro
UHTEpPIPETALMY, MPEeoOpa3oBaHUI0O M NPHUMEHEHHIO B Pa3JIMYHBIX Y4E€OHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;
BBISIBJISITH  [IPUUMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ PEIIeHMs, HAXOIUTh apryMEHTBI JJI J0KAa3aTelbCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;
aHAIM3UPOBATH MOJYUYECHHBIE B XO/I€ PEUICHUS 3a/1a4d PE3YJIbTaThl, KPUTUUECKU
OLICHMBATh WX JOCTOBEPHOCTb, NPOrHO3MPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (PopmMyaupoBaTh COOCTBEHHbIE 3aJadyd B 00pa3oBaTEbHOU
NEeSTENbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

yMETb T[EPEHOCUTh 3HAaHUS MO (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTh OPUIMHAIBHBIE ITOIXO/IbI U PELIEHUS;
CTaBUTb MPOOJIEMBI U 331a4H, JOITYCKAIOIINE aJIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nunpopmanmeii:

BJIaJIETh HABBIKAMHU MOJy4deHUs HHGOpMaluM (HU3UUECKOrO COAEpKaHUs U3
HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBJISATh MOWUCK, aHAJIU3,
CUCTEMATHU3alMI0 U WHTEpIpeTalnio HHGOpMAILUU PA3IUYHBIX BUIOB U (opM
peACTaBICHNUS,

OIICHUBATh JOCTOBEPHOCTHh MH(GOPMAIINH;

UCIIONIB30BaTh  CpeACTBAa  WMH(POPMANMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B perieHuu KOTHUTHBHBIX, KOMMYHUKATHUBHBIX 51
OpraHU3aIMOHHBIX 3a7a4 C COOJIOJICHHEM TPeOOBAHUM SPrOHOMUKH, TEXHUKU
0€301MacCHOCTH, TUTHEHBI, PECypcocOepeKeHUs, MPABOBBIX U ITHYECKUX HOPM,
HOpM HH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COACPKAHUS B PA3JIMUHBIX (hopMaTax ¢ yuéToM
Ha3HaueHus: WHGOpPMAIMU M LEJIEeBOW ayJUTOPUH, BBIOUpAs ONTHUMAILHYIO
dbopMy MpeCTaBICHUS U BU3yaTH3aIIHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUA:

OCYIIECTBIIAThH OOIICHUE HA YPOKaX (PU3UKHU M BO BHE-YPOUHOU EATEITLHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYAIlMi U CMSATYATh KOH(JIUKTHI;
pa3BEéPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PCHHUS C HCIIOIB30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W WCTOJIh30BaTh MPEHMYIIECTBA KOMAHAHOW M WHIWBUIYATbHOU
padoTHI;

BBIOMpATh TEMATHUKy W METOAbl COBMECTHBIX JIEUCTBUM C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXI0T0 YiIeHa KOJIJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOM  JEATEIIbHOCTH,  OPTraHU30BBIBATH U
KOOPAWHHUPOBATh JNECUCTBUS MO €€ NOCTUKEHHIO: COCTABIISTH IUIAH JCHUCTBUU,
pacrpenensaTh pojaud ¢ Y4E€TOM MHEHUW yYaCTHUKOB, OOCYXKIaThb PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIa/Ia U KAKIOTO YYaCTHUKA KOMAHIbI B OOIININA
pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBATh HJAEHM C TMO3WMLIHUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIITh  MO3UTUBHOE CTPATErMYECKOE TOBEIECHUE B  Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISITh TBOPUYECTBO U BOOOpaKEHUE, ObITHh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBeEpPCAJbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusamnus:

CaMOCTOSITETTLHO OCYIIECTBIIATh IMO3HABATEIBHYIO EATETLHOCTh B 00JIaCTH
GU3UKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS PACYETHBIX M KayeCTBEHHBIX
3a/a4, TUTAH BBIMOTHEHUS TPAKTUYECKONH pPAOOTBI ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTEHUM;

JaBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTECHHUIA;
JenaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpPOBaTHL €ro, Oparb Ha cebs
OTBETCTBEHHOCTh 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO PYAUIIMH B 00J1acTU (PU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpOJIb, 3MOIII/IOHa.]'ILHLIl7[ HHTC/VICKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallusM, BHOCHUTb KOPPEKTUBBI B JEATCIBLHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LICIIAM;

BJIa/IETh HABBIKAMM MO3HABATEIbHON pe(IeKCUH KaK OCO3HAHUSI COBEPLIAEMBIX
JNEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCMOJIb30BaTh NMPUEMBI peIeKCUU ISl OLEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHus;

yMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHHUMATh pPELICHUSA 110 UX
CHIDKEHHUIO;

IIPUHUMATh MOTUBBI M apryMEHTBHl JAPYIMX IIPU aHajau3e pe3yJbTaToB
NEATEIIbHOCTH;

OpUHUMATh ce0sl, IOHMMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apryMEHTBl JAPYIMX IIPU aHajau3e pPe3yJbTaToB
NEATEIIbHOCTH;

NPHU3HABATh CBOE MPABO U MPABO APYTHX HA OLIMOKH.



B nportecce nocTmkeHus TMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOrPaMMBbI 0 (PU3UKE
JUIsL YPOBHS CpelHero oOiiero oOpa3oBaHUsA Yy OOYYalOIIMXCS COBEPIICHCTBYETCS
OMOIMOHAJILHBIN MHTEIIEKT, MPEATOIararoImui copMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BHJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM 3MOLMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMpPOBaHUs, BKJIIOYAIOUIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHME, CHOCOOHOCTH aJalTUPOBATHCA K
SMOLIMOHAIBHBIM HM3MEHEHHUSIM M MPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHMBAIlMH, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHXKEHHUIO LENH U
yCHexy, ONTUMHM3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOJ U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHHE
IPYTHUX, YYUTBIBATh €ro IPU OCYLIECTBICHUHM OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCThH BBHICTPAaWBaTh OTHOLICHHUS C
JIPYTUMHU JIIOIbMU, 3200TUTHCSI, POSIBISITE UHTEPEC U pa3peiiaTb KOHPIUKTHI.

ITPEAMETHBIE PE3YJIbTATHI

K xoniy obyuenust B 10 Knacce npeaMeTHbIe pe3yibTaThl Ha YIUIYOJIEHHOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKKU B SKOHOMHUYECKOM, TEXHOIOTHIECKOM, IKOJIOTMUYECKOM,
COLIMAJIBHOM M 3THUYECKON cdepax NeATeIbHOCTH 4YEIOBEKa, pojib U MECTO
GbU3MKM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPa, 3HAUYCHHE OMHUCATEIhHOM,
CUCTEMATU3UPYIOIEH, OOBSCHUTEIBHOM ¢ MPOTHOCTUYECKON  (QYHKIUN
buznuecKoil TEOPUN — MEXaHUKH, MOJICKYJIAPHON (DU3UKUA U TEPMOIMHAMUKH,
poJib puznueckor Teopur B (HOPMUPOBAHUU MPEICTABICHUN O (Pu3nUecKoit
KapTUHE MUDA;

pasznuyaTh YCJIOBHUS MPUMEHUMOCTH MoOjeleld (U3MYEeCKUX TeN U IMPOIECCOB
(SBICHMI): WHEpUHMATbHAS CHUCTEMa OTcuéra, aOCONMIOTHO TBEPAOE TEO,
MaTepHalibHas TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE MaJeHHeE,
aOconoTHO yripyras naedopmarusi, aOCOMIOTHO yopyroe ©u abCOIIOTHO
HEYNpyroe CTOJIKHOBEHHWS, MOJIEIM Ta3a, JKUJAKOCTH U  TBEPIOTO
(KpUCTAJUIMYECKOT0) Tella, WACANbHBINM ra3, TOYEUHBIM 3apsll, OJIHOPOJHOE
ANEKTPUUECKOE TOJIE;

pasnuyaTh ycloBUs (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIHIA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIIO0JIb30BaHUsI YACTHBIX 3aKOHOB;



AHATM3UPOBATH U OOBACHATH MEXAaHHUUYECKHUE MPOIIECCHl U SBJICHHUS, UCTIONb3YS
OCHOBHBIE TTOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCHTEIbHOCTh MEXaHUYECKOIO
NBIDKCHMS,  (QOpMysibl  KMHEMAaTHMKH  PAaBHOYCKOPEHHOTO  JIBUKEHUS,
npeoOpazoBanusi ["anmuies Ajigs CKOPOCTH W TiepeMeleHusi, 3akoHbl HbroToHa,
MIPUHLMUIT OTHOCHUTENBHOCTH | anniiesi, 3aKOH BCEMUPHOTO TSATOTCHUS, 3aKOHBI
COXpaHEHUs HMMITYJIbCa W MEXAHWYECKOW BSHEPIrHH, CBs3b pPabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEpPruu, YCJIOBHS paBHOBECHUsI TBEPAOro Teia),
IIPU OTOM MCIIOJb30BATh MAaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUS TPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpa3zoBanuii [amues,
BTOPOIO M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMMITyJIbCa U
MEXaHWYECKOUN SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aQHAM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI M SIBICHUSA, HCIOIb3Ys
ocHOBHble monoxkeHus MKT ©  3aKOHbI MOJEKYJISpHOM  (UBUKH U
TEPMOJMHAMUKH (CBSI3b JABJICHUS UJ€ANBHOTO ra3a CO CpelHe KUHETUYECKOU
SHEPrUel TEIUIOBOTO JBWKEHHS W KOHLIEHTPALIMEN €ro MOJEKYJ, CBS3b
TEMIIEPaTypbl BEIIECTBA CO CPEIHEW KHUHETUYECKOM DSHEPTUEH TEIIOBOIO
JIBWKECHHS €r0 YaCTHUL], CBA3b NABJIICHUS HACAIBHOTO ra3a ¢ KOHLEHTpalHuen
MOJIEKYJT U €T0 TeMIrepaTypou, ypaBHenue MenneneeBa—Knaneiipona, nepBblid
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs YHEPTUM B TEIUIOBBIX IPOIECCaX),
IIPU OTOM HCIIOJb30BATh MAaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
yCJIOBHUS IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Kianenpona;
AHAIM3UPOBATh U OOBSCHATH IIEKTPUUYECKUE SBICHHS, UCIOJb3Yysl OCHOBHbBIE
MIOJIOXKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHHUSI IJIEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, DOTEHIMANBbHOCTH 3JIEKTPOCTATHYECKOrO  MOJI,
IPUHLUII CYTIEPIIO3ULMHN JIEKTPUUECKUX IIOJIEH, NP 3TOM YKasbIBas yCIOBUS
IPUMEHUMOCTH 3aKOHa KynoHa, a TakKe MPaKTUYECKH BaXKHbIE COOTHOIICHUS
3akoHbl OMa ISl y4acTKa LENH U JUIsl 3aMKHYTOM 3JIEKTPUYECKOM 1eNu, 3aK0H
Jlxoyns—Jlenna, npasmia Kupxroda, 3akonsr dapajes ais 371€KTpoau3a);
ONMKCHIBATh (PU3UYECKHME TPOLUECCHl U SBJICHUS, MCHOIb3YysSd BEJIUYHHBI:
NEpEMELIEHNUE, CKOPOCTh, YCKOPEHHE, UMIYJbC TEJla U CUCTEMBI TEN, CHIIA,
MOMEHT CWIJIbI, JABJICHHUE, MOTCHIMAIbHAs SHEPrus, KUHETHYECKas SHEpPrus,
MEXaHUYECKask SHEPrus, padoTa CUIIbI, HEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CHIIA
TSKECTH, CUJIA YIIPYTOCTH, CHJIA TPEHMS, MOIIHOCTD, YHEPTHS B3aUMOIECUCTBUS
Tena ¢ 3emi€i BONM3M €€ TOBEPXHOCTH, DHEPTHs YIpyrou aedopmanuu
NPYXUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIlepaTypa Tena, padora B
TEPMOAUHAMUKE, BHYTPEHHSsS DHEPrUs HICAJBbHOIO OJHOATOMHOIO Tasa,
paboTa uACaIbHOrO Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KII/]
UJECANTBHOTO TEIUIOBOTO JBHUIaTeNs; AJIEKTPUUYECKOE II0JIe, HANpPsKEHHOCTh
3JIEKTPUYECKOrO  IOJSA, HANPSDKEHHOCTh IIOJISI  TOYEYHOTO 3apsia WU
3apsDKEHHOTO  Imapa B BakKyyMe€ W B JUOJIEKTPUKE,  IOTEHIMAI
AIEKTPOCTATUYECKOTO IOJISI, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABMKYILAS CUIIA,



CHJla TOKa, HaIpsHKEHUE, MOIIHOCTh TOKA, AJIEKTPUUYECKasi EMKOCTh ILUIOCKOTO
KOHJICHCATOpa, CONPOTUBICHHE Y4YacTKa IENM C IOCJIENOBATENBHBIM U
napajieIbHbIM COECIMHEHUEM PE3UCTOPOB, SHEPrUs DJIEKTPUYECKOIO MO
KOHJIEHCATOpa;

OOBSACHATh OCOOEHHOCTH TPOTEKaHUS (PU3NUYECKHUX SIBICHUI: MEXaHHYECKOE
JIBU)KEHUE, TEIUIOBOE JBH)KEHHWE YaCTHI] BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKO€ JBIXeHHE, nuddy3us, ucnapeHue, KUMCHUE W KOHJCHCAIus,

IUIABJICHUE W KPUCTAUIM3alUsA,  HAIPaBICHHOCTb  TEIUIONEpenayy,
JJEKTpU3anus Tel, OKBUIIOTCHIMAIBHOCTb IIOBEPXHOCTH  3apsKEHHOIO
IIPOBO/IHUKA;

MPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYHUHBI OT
OPYrOl C MCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHUU, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YyIbTAThI MOTYUYEHHON 3aBUCUMOCTH (PU3HUECKHUX
BEJIMYMH B BHUJI€ TPaPUKOB C y4ETOM aOCOJIOTHBIX MOIPEUIHOCTEH W3MEpPEHUH,
JienaTh BBIBOJBI MO PE3YJIbTATAM UCCIEI0BAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUST (PU3UUECKUX BEITUYHH, ITPH TOM BHIOHpATH
ONTUMAJIbLHBIA METOJ] U3MEPEHUS, OLICHUBATH a0COJIOTHBIE U OTHOCUTEIbHbIC
MOTPEIIHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJNTH OMNBITHl IO MPOBEPKE MNPEII0KEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIU3UPOBATH
IOJIYYEHHBIE PE3YIBTATHI U AENIaTh BBIBOJ O CTATYyCE MPEMIOKEHHON TUITOTE3BL;
coOoaTh TpaBujia O€30MacHOro TpyJa MpU MPOBEIACHUU HCCIEIOBAHUN B
paMKax y4eOHOIo SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeI0BATENbCKON U
IIPOEKTHON JEATEIBHOCTH C HCIOJIBb30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB H
1a00paTOpHOro 00OPYAOBAHMS;

pemnaTh pacu€THbIE 3a/1aud C SIBHO 3aJIaHHOM M HESBHO 3aJaHHOU (Pu3nueckoit
MOJIETIbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHsSI 0OOCHOBBIBATH BHIOOP (hM3HUECKOM
MOJIETIH, OTBEUAIONIeH TpeOOBaHUSM 3aJa4yH, MPUMEHSITH (POPMYIIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKHX TEOPUM NpPH HCHOJIb30BAHUU
MaTeMaTUYECKUX METOJIOB PELICHUs 3a7ay, MPOBOJUTh PACUETHI HA OCHOBAHUHU
UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOIBI
peLIeHUs ¢ YYETOM MOJYYEHHBIX PE3YJIbTATOB;

pernaTh KayeCTBEHHBIC 3ajJlaud, TpeOyrolue MPUMEHEHUs 3HAaHWM U3 pa3HbIX
paszienoB Kypca (U3UKH, a TaKXK€ WHTErpallMi 3HAaHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOr0  [HKJIA:  BBICTPAUBATh  JIOTUYECKYHO0  IIEMOYKY
pacCyXKJI€eHMd C ONOpPOM HAa U3YYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3nYecKue sIBJICHNUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11 OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWUCTB U
TEXHOJIOTHYECKUX IPOLECCOB;



NPUBOJIUTH TIPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

aHAIM3UPOBATh M OILICHUBATh IOCJEJICTBHUS OBITOBOM M MPOM3BOJICTBEHHOMU
JESITeNbHOCTHA YENOBEKA, CBI3aHHOM C (PM3MYECKMMHU MPOLIECCaMU, C MO3UIUHN
AKOJIOTHYECKON  0€e30MacHOCTH, INPEACTABIECHUA O  PauuMOHAJIbHOM
IPUPOIOIIONB30BAHUH, & TAKKE PA3YMHOM HCIONb30BAHUU JTOCTUKEHUN HAyKU
Y TEXHOJIOTUH JJIs alIbHEHILIEro pa3BUTHUS YEI0BEYECKOT0 OOIIECTBA;
NPUMEHSTh PAa3IUYHbIe CHOCOOBI PaboThl ¢ HWHpOpMAHEH Q(U3NIECKOTO
COJIep>KaHMsl C UCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT U,
Opy 3TOM MCIOJB30BaTh COBpPEMEHHbIE WH(GOPMAIIMOHHBIE TEXHOJOTHH IS
IOUCKa, NepepabOTKW M MpenbsBICHUS Y4eOHOM M HayYHO-NOMYJISIPHOMN
uHpOpMAIUK,  CTPYKTYPUPOBAaHUS W  HUHTEpOpeTauuud  HHOOpMaIHUH,
NOJyYEHHOM U3 pa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
NojlyyaeMmyro MH(OpMaIuio U OLIEHUBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIUXCS 3HAHWM, TaK ¥ Ha OCHOBE aHAJIN3a UICTOYHUKA HHPOPMAIINH;
IPOSBIIATh OPraHU3ALMOHHBIE W IO3HABATEIIBHBIE YMEHUS CaMOCTOSITEIBHOIO
OpUOOPETEHHsI HOBBIX 3HAHUI B MPOIIECCE BBHIMOIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIeI0BATEIbCKUX PabOT;

paboTaTh B TIpyIIEe C HCIOJHEHHEM pa3jIUYHbIX COLUAIbHBIX pPOJIEH,
IUIAHUPOBATh padOTy TPyNIbl, PAlMOHAIBHO PACIpPEAENATh AEATEIbHOCTh B
HECTaHAAPTHBIX CUTYyallMsIX, aJEeKBAaTHO OLEHWBATh BKJAJ KaXJAOro U3
YYaCTHUKOB TPYMIIbl B PEIICHUE PACCMAaTPUBAEMON TIPOOJIEMBI;

OpOSIBIATH MOTHMBALMIO K Oyaymieil nmpoecCHOHaIbHOW NEATENbHOCTH I10
CIEUUAIBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOQuIIs.

K konmy oOyuenus B 11 Knacce mpeaMeTHBIE pe3yibTaThl HA YIITYOJIEHHOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMIUXCS YMEHUH:

NOHUMATh POJb (PU3UKU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COLIMAIILHON U
ATUYECKON cdepax AESITENTbHOCTH 4YEIOBEKa, pPOJIb MU MECTO (PU3UKH B
COBPEMEHHONW HAy4YHOW KAapTHUHE MHPA, POJIb ACTPOHOMHMHU B IPAKTUYECKOU
NEATEIbHOCTA 4YEJIOBE€Ka M JAJbHEHIIEM HAYyYHO-TEXHUYECKOM PpAa3BUTHH,
3HAUEHHWE  OMUCATEIbHOM,  CHCTEeMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
NPOrHOCTHYECKOW (PYHKIMI (PU3NUECKOW TEOpHH — DJICKTPOJUHAMUKH,
CHeUalbHOW TEOpPUH  OTHOCHUTEIBHOCTH, KBAaHTOBOM  (PU3UKH, pOJIb
dbuszndeckoi Teopun B HOPMUPOBAHUM TIPEACTABICHUM 0 PU3NUECKON KapTUHE
Mupa, MecTo (GU3MYECKOW KapTHHBI MHpa B OOIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;

pasznuyaTh yCJIOBHS MPUMEHUMOCTH MOAeNed (U3MUECKUX Tl U IMPOLIECCOB
(SIBJIEHMIT): OJHOPOAHOE BJIEKTPUUYECKOE M OJIHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE  KoNieOaHus, MaTeMaTUYeCKW  MasTHUK,  WJI€aJbHBIM



NPYXUHHBI MAasSTHUK, TapPMOHHMYECKHE BOJHBI, HJIEATbHBIN KOoJeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJIEJIEN aToMa, aTOMHOIO si[pa U KBAHTOBOM MOJIEIU
CBETA;

pasnuyaTh yclIoBUs (TPaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIHiA XapakTep QyHIaMEHTATHHBIX 3aKOHOB M OTPAaHUYCHHOCTh
UCIIO0JIb30BaHUs YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TIPOIECCHI W  SIBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI AJIEKTPOAUHAMUKHU U CIIEHHUATIBHOM
TEOPUU OTHOCUTEIBLHOCTU (3aKOH COXPAHEHUS SJIEKTPUYECKOIo 3apsja, cuia
Awmrepa, cuiia JIopeHiia, 3aKOH 3JIEKTPOMarHUTHOM MHIYKIMH, npaBuiio JleHia,
cBa3b DJIC caMOMHAYKIMHM B 3JIEMEHTE 3JCKTPUUYECKOM LIEMU CO CKOPOCTHIO
U3MEHEHUs CWIbl TOKA, IMOCTYJAThl CHEUATbHON TEOPUU OTHOCUTEIBLHOCTHU
OWHIITEITHA);

aQHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIECCHl M SIBICHUS, HUCIOJIb3Ys
MOJIOXKEHUsI KBAaHTOBOM (pu3uku (ypaBHeHue OHIITEWHa mia (porodddexra,
IEepBBIM W BTOPOM  IOCTynarel  bopa, HpUHOMII  COOTHOLICHUS
HeomnpenenéHHoctedt ['eif3enbepra, 3akOHBI COXpAaHEHHS 3apsSAOBOTO |
MacCOBOI'0 YHCEJl W DHEPTUM B SIJAECPHBIX PEAKIMUSAX, 3aKOH PaJUOaKTUBHOIO
pacrajna);

ONMHCHIBATh (PU3MYECKHE TIPOIECCHl U SBJICHUS, WCIOIb3YsSd BEIUYNHBI:
HAMpPSHKEHHOCTh  AJIEKTPUUECKOTO  TOJIsl, MOTEHIMANT 3JIEKTPOCTATHUYECKOTO
TOJIsI, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOJBIDKYIIAS CHIIA, HHAYKIIMS MarHUTHOTO
MOJIsl, MArHUTHBIN TOTOK, cwjia AMIlepa, WHIYKTUBHOCTb, 3JIEKTPOABUKYIIAs
cuja CaMOMHAYKIWH, HSHEPIHsi MAarHUTHOTO TIOJISI TPOBOJHUKA C TOKOM,
PENSATUBUCTCKUN MMITYJIbC, TOJIHAS HHEPTHsi, JIHEPrusi MOKOS CBOOOJHOM
YaCTUIIbI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE YMCIIO U 3apsJl SApa, DHEPTUS
CBSI3U A]1pa;

OOBACHSTh 0COOCHHOCTHU MPOTEKAHUS bu3ruecKux SIBJICHUM
AJIEKTPOMArHuTHas WHAYKIUS, CAMOMHAYKIUS, PE30HAaHC, HHTEepQepeHIus
BOJIH,  Judpakuus,  JIUCIepcUsi, TOJTHOE  BHYTPEHHEE  OTPaKEHHE,
dotoanekTpuueckuii dhpdext (dorodaddekr), anbda- u Oera-pacmanbl AAEp,
ramMmma-u3jaydeHue sjaep, (pU3MYecKue MPUHIUIBI CIIEKTPAJbHOTO aHalnu3a M
paboThI Nazepa;

ONpENENATh HANPABICHUE WHAYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA C TOKOM,
cuibl Amriepa u cuibl JIopeHna;

CTPOUTh H300paKEHHE, CO3/[aBaeMO€ IIJIOCKHMM 3€pKajoM, TOHKOW JIMH30H, U
PacCUUTHIBATh €T0 XapaAKTEPUCTUKHU;

IPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMUYECKUE MMOHATHS, TEOPUU U 3aKOHBI
JUTSL aHAJIU3a U O0BSICHEHUST (PU3UYECKUX TIPOIIECCOB, MTPOUCXOIAIINX B 3BE3IAX,
B 3BE3/IHBIX CHUCTEMAaX, B MEXTaJlaKTUYECKOU Cpefie; JBHKEHUSI HEOECHBIX Tell,
ABOJIIOLIMM 3BE30 U BecelneHHOo;



OPOBOAUTH  HUCCIIEJOBAHME  3aBUCHUMOCTEH  (PU3MYECKMX  BEIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(¢uKcUpOBaTh PE3yJAbTAThHI MOJTYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIUYMUH B
BUA€ Tpa@uKOB C Y4ETOM aOCOJIOTHBIX MOTPELIHOCTEW W3MEpPEHUi, AenaThb
BBIBOJIBI 11O pE3YJIbTaTaM UCCIIEI0BAHNS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TP 3TOM BBIOMpATH
ONTUMAJIbHBIA METOJl M3MEPEHHUs, OIIEHUBATh A0COJIOTHBIE U OTHOCUTENIbHbIE
HOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOJUTH OIBITHl 0 IPOBEPKE MPEVIOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh JKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAJIU3UPOBATH
NOJTyYE€HHbIE PE3YJIbTATHI U JIETIaTh BBIBOJ O CTATyCE MPEIT0KEHHON TUIOTE3bI;
OIMCBIBATH METOBI ITOTYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmonathk mpaBmia 0€30MacHOro TpyJda MPU MPOBEACHUM HUCCIEJOBaHHUI B
paMKax y4eOHOIo SKCIIEpUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIeI0BATENbCKON 1
IIPOEKTHON [JEATEIBbHOCTH C MCIOJb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB H
1a060paTOpHOTO 00OPYAOBAHMS;

penath pacu€THBIC 3a7a9d C SBHO 33JJaHHOW W HESBHO 3aJaHHON (pu3mdecKoit
MOJIETIbI0: Ha OCHOBAHUM aHAJIM3a YCJIOBHS BBIOMpaTh (U3HUECKHE MOJEINH,
OTBEYAlOIIMEe TpeOOBaHUSAM  3aJa4yM, MPUMEHITb (QOPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOPUM MpU HCIOJIb30BaHUU
MaTEMaTUYECKUX METOAOB PELICHUS 3a/a4, POBOJUTH PACUETHl HA OCHOBAaHUU
UMEIOIUXCS JaHHBIX, aHAJTU3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METOMbI
pELIeHMs] C YIETOM MTOJIyYEHHBIX PE3YJIBTATOB;

pelaTh KauyecTBEHHbIE 3aJlauM, TPeOyIoIMe NMPUMEHEHHs] 3HAHUI U3 pa3HbIX
pazzienoB Kypca (PU3UKH, a TaKK€ MHTErPALMM 3HAHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOIO  IMKJA:  BBICTPAWBATH  JIOTMUECKYIO  LEMNOYKY
pacCyXJI€HUld C OINOpOM Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3HUYCECKHE SIBICHNUS,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSCHEHHUS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEpPUTENbHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOHMCTB U
TEXHOJIOTMYECKHUX IIPOLIECCOB;

NPUBOAUTH NMPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHUpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaThb M OLEHUBATh IOCIEACTBUA OBITOBOM M INPOU3BOICTBEHHOM
JeSITeNbHOCTA YEIOBEKa, CBI3aHHOM C (PM3MUYECKHMH MPOLIECCaMU, C MO3UIUI
AKOJIOTHYECKON  0€e30MacHOCTH, NPEACTABICHUA O  paluMOHAJIbHOM
IIPUPOAOIIOJIB30BAHNN, a TAKKE PA3yMHOM HCIIONb30BAHUN JTOCTHKEHUN HAYKH
Y TEXHOJIOTUH JJIsl JalIbHEHILIEro pa3BUTHUS YEI0BEYECKOT0 O0IIECTBA;
OPUMEHATh PA3JIUYHbIE CHOCOOBI padoOThl C HMHpOpMaLHed (QUINYECKOTO
COJIep>KaHMsl C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOT U,



Opyd 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIE TEXHOJOTMH ISt
NOKMCKa, NepepadOTKM M MPEeAbSIBICHUS Y4e€OHOW W HAy4YHO-TIOMYJISIPHOM
uHboOpMaIMKM,  CTPYKTYPUPOBAHHUS M HUHTEpHpETaldd  HHPOPMALUH,
HNOJIYyYEHHOW U3 PA3NMYHBIX MCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh
noJay4yaeMylo HMH(OPMALUI0O U OLEHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIUXCS 3HAHU, TaK 1 Ha OCHOBE aHAJIN3a UICTOYHUKA HHPOPMALINH;
NPOSBIIATh OPraHU3ALMOHHBIE W MO3HABATENIbHBIE YMEHUS CaMOCTOATENIbHOIO
OpUOOpETEHHsI HOBBIX 3HAHUI B MPOLIECCE BBHITOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATEILCKUX PadOT;

pabotaTh B TIpyINIE€ C HCIOTHEHUEM pPA3JIMYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh padOTy TPYIIbl, PAMOHAIBHO PACIPEAENATh AEATeIbHOCTh B
HECTaHAAPTHBIX CUTYyallMsX, AaJE€KBAaTHO OLEHMBAaTh BKJIAJ KaXIOro U3
YYaCTHUKOB TPYIIIBHI B PEIICHUE PacCMaTPUBAEMON IPOOIIEMBI;

OpOSBIIATH MOTHBALMIO K Oyaymied mnpodeccuOHaNbHOM JeATEeNbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpousnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHblil MeTO MO3HAHUS TIPUPOIBI 6
Hroro o pasueny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOpUU 15
3.2 Tepmonunamuka. TenaoBble MaIIMHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pasneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTosSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toxu B pa3nuyHBIX cperax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 Du3nvecKuil NPakKTUKYM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16










HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrporbnbie | IMpakririeckite il?.yqe}mﬂ :)Iﬁ[g;onaTeanme
padoTbI padoThbI pecypenI
1 ®dusuka — pyHIaMeHTaIbHast HayKa O 1
npupoze
5 HayuHbIil MeTOJ TO3HAHUS U METOABI 1
WCCIIeIOBAaHMS (PU3MUECKUX SBICHUIN
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 no3HaHus npupoasl. Habmronexnue u 1
HKCHEPUMEHT B (PU3UKE
4 Crioco0sl n3MepeHus: GU3NYECKUX BEINYUH 1
AOCOoMOTHAS M OTHOCHUTEbHAS
5 MOTPELIHOCTH U3MEPEHUH (PU3NUECKUX 1
BEJIMYMH
MoaenupoBanue B ¢pusnke. Poib u mecto
6 ¢bu3uKu B OPMHUPOBAHUHN COBPEMEHHON 1
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU
JesITeTbHOCTH Jroiel
Mexanunyeckoe aBuxeHue. Cucrema
7 orcyeTa. OTHOCUTEIBHOCTh 1
MEXaHU4eCKOTo ABMKeHus. [Ipsmas n
oOpaTHas 3a/1a4il MEXaHUKHU
3 Paaunyc-BekTop MaTepuanbHON TOUKH, €TI0 1

MIPOEKINU HAa OCU KoopAuHaT. TpaekTopus.




[Tepememienue. Ckopocts. X mpoekimu
Ha OCH KOOpJWHAT

PaBHOMEpHOE IPAMOJIMHEWHOE IBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IIPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMenieHnii i CKOPOCTEH.
Pemenne 3anau

11

HepaBromepHoe nsuxenne. MrooBeHHas
CKOpOCTh. Yckopenue. IIpsamonuHeitnoe
JBUKEHHUE C ITOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOIUHEIHOTO
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majieHne. Y CKopeHue
cBOOOIHOIO NajgeHus1. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaduku

14

JIBM>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

15

KpuBonuneiinoe nBuxeHue. J[BrkeHue 1no
OKPY>KHOCTH. YTJIOBAs Y JUHEUHAS
ckopocts. [lepuon u yacrora.
LleHTpOoCTpEMUTENTBHOE U MOJTHOE
YCKOpEHUE

16

KonTponbHas pabora o teme
"Kunematuka"

22.09.2023

17

[Tepsslii 3ak0oH HetoToHa. IHEpunanbHbIe
cuctemsbl orcuéra. [IpuHimn
OTHOCHUTENbHOCTH [ anmuies.




HCI/IHepHI/IaJ'IBHBIC CUCTEMBI OTCUETa

Cuna. PaBHoelicTBytomas cuiia. Bropoi

18 3akoH Herorona. Macca

19 B3aumoneincteue ten. Tpernii 3aK0H
Hprorona

20 [Tpunatun cynepmo3unuu cwi. Pemenue
3a/1a4 Ha IpuUMeHeHue 3akoHoB HeroToHa
3aKOH BCEMHPHOT'O TATOTCHHUS.

21 DKBUBAJIEHTHOCTh IPABUTALIMOHHON U
WHEPTHOM MaccChl

29 Cuna TSOKeCTH B YCKOpeHHE CBOOOTHOTO
naJieHus
JIBu>keHrne HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUIbI cuil

25 TpeHus. JIBMKeHNE B KUIKOCTH U ras3e C
Y4ETOM CHJITBI COMTPOTUBIICHUSI CPEJIBI

26 Jasnenue. ' uapocratuueckoe AaBiCHHUE.
Cuna Apxumena
AOCOIIFOTHO TBEPJI0€ TEJIO.

27 [loctynarensHoe 1 BpalaTeabHOE
JBUYKEHUE TBEPIOTO Tella

28 MOMEHT CuiIbl OTHOCUTENIBHO OCH
Bpaienus. [lneyo cumbl

29 CrnoxxeHue Cul, MPUWIOKEHHBIX K TBEPIOMY

teny. LleHTp TskecTH Tena. Y clioBus




paBHOBecHs TBepA0ro Tena. Bus
paBHOBECHS

30

Pemenue 3amau

31

Konrponsnas padora no teme "/luHamuka.
Cratuka tBepaoro tena"

13.10.2023

32

Nmitynbsc MaTepuanbHONW TOUYKH, CUCTEMBI
MaTrepuaiabHbIX Touek. LleHTp mace
CHUCTEMBI MaTEPUAJIbHBIX TOYEK. Teopema o
JBIKEHUU LIEHTPa Macc

33

Vmnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHHsI UMITYJIbCa.
PeaxtuBHOE nBHXKEHUE

34

MomeHT HUMITYJIbCa MaTCpHaHLHOﬁ TOYKH.
HpC,Z[CTaBJ'IeHI/IC O COXpaHECHUH MOMCEHTA
HUMITYJIbCa B HCHTPAJIIBHBIX ITOJIAX

35

Pemenue 3amau

36

PaGota cuiibpl Ha MaJIOM M HA KOHEYHOM
nepemernienun. ['paduueckoe
MpeACTaBICHUE PadOThI CHUITBI. MOIIIHOCTH
CHUJIbI

37

Kunetunueckas sueprusi. Teopema 00
W3MEHEHUH KHHETHUYECKOW SHEPTUn
MaTepuaabHON TOUKHU

38

[loTeHumanbHbIE U HENTOTEHIMAIbHBIE
cunsl. [lorennuansuas sueprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetrbst KocMHUeCKast CKOPOCTh. CBs3b
pa60TI)I HEIIOTCHIMAJIBHBIX CHUJII C




VU3MEHEHHEM MEXaHUYECKON dHEPrun
CUCTEMBI Tell. 3aKOH COXpaHEeHUS
MEXaHUYECKON IHEPrun

anyrI/Ie " HECYHIPYT'UC CTOJIKHOBCHU.

40 VYpasuenue bepuymnu st uaeanbHON
KHUJIKOCTHU

41 KonTponbHas pabora no Teme "3aKoHbI
COXpaHEHHUs B MeXaHuke" 27.10.2023
PazBuTne npeacrasinenuii o npupoe

42 Ter1oTsel. OcHOBHBIE noaoxeHust MKT.
Hudodysus. bpoyHoBckoe nBrkeHNE
Ctpoenue ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeJ. XapaKkTep IBUKCHUS U
B3aMMO/ICHCTBUS YaCTHI] BEIlIeCTBA
Macca u pazMepbl MOJIEKYIT (AaTOMOB).

44 KommmuecTBo BemectBa. [locTtosiHHas
ABorajipo

45 Temnepatypa. TemioBoe paBHOBECHE.
Ilxana lenbcus

46 Pemenue 3amau

47 Wneanbublii ra3. I'a3oBble 3aKOHBI

48 VYpaBaenue Menzaeneesa-Knaneiipona.
Pemrenue 3agag

49 AbcomoTHas Temneparypa. 3akoH
JanpToHa

50 W3onporeccsl B uaeanbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlIECTBA

51 I'paduueckoe npeacraBueHmne




M30TIPOIIECCOB: U30TEPMa, U30X0pa,
n3zobapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeIHel
KMHETUYECKOM DHEprueH NoCTynaTeIbHOIO
TEIJIOBOTO ABW)KEHHUS €€ 4aCTHULL

55

O060011IeHNE U CUCTEMATU3ALMS 3HAHUN 110
TeMe "OcHoBel MKT"

56

Kontposnbnas padota o teme "OCHOBBI
MKT"

24.11.2023

57

TepMmoauHamuyeckasi cuctema. 3aiaHue
BHEIIHUX ycsioBuil 1iist T/l cucteMsl.
BuemiHue v BHyTpeHHHE TTapaMETPBHI.
[TapameTpsl T/ cuctembl Kak cpeaHue
3HAYCHHS BEJIMYUH, OITMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosbHas penakcanus T[]
CHUCTCMEI K TCIIJIOBOMY paBHOBCCHUTIO

59

Moenp UIealIbHOTO Ta3a B
TepMOJAMHAMUKE. Y CIIOBUSI TPUMEHUMOCTH
3TOM MOJIEN

60

VYpasaenue Menpeneesa-Knaneiipona u
BBIPAKECHUE JJI BHYTPEHHEHN SHEPrUuu

61

BripakeHue 1Jisi BHyTpEHHEW SHEPT U
OJIHOATOMHOTO MJIeaIbHOI'O Ta3a.




KBa3ucraTiueckue u HeCTaTHIECKUE
MPOLIECChHI

62

OnemeHTapHast paboTa B TEpPMOANHAMUKE.
Beruucnenue pabotsl no rpaduky
npouecca Ha PV-auarpamMme

63

Tennonepenaya kak crmocod M3MEHEHUS
BHyTpeHHel sneprun T]l cuctemsl 6e3
COBEpILEHUs pabOThI

64

KonBekuus, TenaonpoBoAHOCTb,
U3ITy4yeHHUe

65

66

KonunuectBo TermioTel. TemioEMKOCTh Tea.
VY nenbHas U MOJIIpHAs TEINIOEMKOCTU
BEILIECTBA. Y IeJIbHAS TEIIOTA CrOPaHUs
TOILIMBA

Pacuér konuuecTBa TEIUIOTHI IpU
TEeIionepenaye

67

[Tonsatue 006 agmabaTHOM mpoiiecce.
[TepBblii 3aKOH TEPMOIMHAMUKHU

68

KonuuecTtBo TemnoTel 1 paboTa Kak Mepbl
U3MEHEHUs BHyTpeHHeH sHeprun T /]
CUCTEMBI

69

BTtopoii 3aKk0H TepMOJUHAMUKY J1JIsI
PaBHOBECHBIX M HEPAaBHOBECHBIX
npoueccoB. HeobpaTumocTh NpUpOIHBIX
MPOIIECCOB

70

IIpyHUUIIBI 1EWCTBUS TEIUIOBBIX MAILKH.
KIIJ

71

Maxkcumansroe 3uadenre KIIJI. Iukin




Kapno

72

Pemrenue 3agag

73

DKOJIOTHYECKHE ACIIEKTHI UCIIOIL30BAHNS
TEIUIOBBIX ABUTATeJIEN. TernoBoe
3arps3HEHUE OKPYKAOUIEH Cpeibl

74

Pemrenue 3agag

75

O0600611eHNe U CUCTeMAaTH3aIHs 3HAHUI TI0
teme "Tepmonnnamuka. TernaoBbie
MaIuHbI"

76

KonTponbHas pabora o teme
"TepmonuHamuka. TernaoBsle MAIUHbBI"

14.12.2023

77

ITapoobpa3zoBaHue U KOHAECHCALUS.
Vcnapenue u kunexue. Y aenpHast TeIoTa
apooOpa3oBaHus

78

HacplineHHbIE 1 HEHACHIIIEHHBIE MapPh.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JaBJIEHUs HACBILIEHHOTO Mapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBHIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

79

BrnaxxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCUTENLHAS BIaXKHOCTD

80

Pemntenue 3agau

81

TBépnoe Teno. Kpucrannuueckue u
amopdHble Tena. AHU30TPONHUs CBOWCTB
KpPHUCTaJJIOB

82

[InaBienue u kpuctau3anms. Y AeiabHas




TCIJIOTA ITJIaBJICHUA. CY6HI/IM3HI/I${

83

Hedopmaruu TBEpAOTO Tena. PacTskenue
u cxatue. Casur. Moayne FOnra. [Ipeaen
ynpyrux nedopmarmii

84

Tennosoe PpaCcIInupCHUC )I(PII[KOCTCfI u
TBép)II)IX TECII. AHFapMOHI/I3M TCITIJIOBBIX
KoJicOaHui HacCTHll BEUICCTBa

85

ITpeoOpa3oBanue 3Hepruu B (ha30BbIX
nepexoaax

86

VYpaBHeHue TerioBoro 6anaHnca

87

Pemenue 3amau

88

[loBepxHOCTHOE HaTsKeHUE. KanuisipHbie
sBieHus. J[aBieHue Mo MICKPUBIEHHOMN
MMOBEPXHOCTHIO JXUIKOCTU. DopMyrna
Jlammaca

89

O00011IeHNE U CUCTEMATHU3AIM 3HAHUHN 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe TEpexoab"

90

KonTponbhas pabora o teme
"ArperaTHble COCTOSIHMSI BEILIECTBA.
dazoBble IEPEXObI"

91

DnexTpu3anus Tea U e€ mposBICHUsI.
DIiekTpuyeckui 3apsia. JBa Buma
AIEKTPUIECKHUX 3apsaaoB. [IpoBoAHUKH,
JUADJIEKTPUKU U ITOTYIIPOBOIHUKHA

92

DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsijl.
3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiia

93

Bsanmopernicteue 3apsoB. Toueunsie




3apsabl. 3akoH Kynona

94

Pemrenue 3agag

95

Dnektpuueckoe none. Ero aeiictBue Ha
AJIEKTPUYECKUE 3aPsIbl

96

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOHbrIit 3apsia. JInanm HaNPsH>KEHHOCTH
aNeKTpudecKoro nosst. OqHOpogHOE
AJIEKTPUUECKOE T10JIE

97

IToTeHIManbHOCTB AJIEKTPOCTATUYECKOTO
110Jis1. Pa3HOCTh MOTEHIIMAIOB U
HaIlpsKEHUE

98

99

IloTeHumanbHas SHEPrUs 3apsiia B
ANEKTpoCcTaTHYeCKOM nose. [lorennnan
3IEKTPOCTATUYECKOTO OIS

CBs13b HaNPSYKEHHOCTHU TOJIS M Pa3HOCTH
IIOTEHLIMAJIOB I DJIEKTPOCTATHYECKOIO
T0JIS

100

[TpuHIUI CYTIePIIO3UIINH STEKTPUUECKUX
noJiei

101

Pemenue 3amau

102

[Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsiKEHHOU cepbl

103

[Tone paBHOMEPHO 3apsIKEHHOTO MO
00bEMy mapa. [lone paBHOMEpPHO
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsiioB

105

I[I/II—)HCKTpI/IKI/I " MOJYIIPOBOAHHUKHU B




SJICKTPOCTATUYCCKOM II0JIE

Konnencarop. DnekTpoéMKOCTh

106 KOHZICHCATOPa. DIEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOpa

107 [TapannensHoe coeAMHEHNE
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COCTUHEHUE
KOHCHCATOPOB

109 DHeprus 3apsHsKeHHOTO KOHJIEHCATOpa

110 Pemenue 3amau

111 JIBr>keHUE 3apsKEHHOM YaCTHULIbI B
OJTHOPOJHOM DJIEKTPUYECKOM TOJIe

112 Pemenue 3amay

113 O0001IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
Teme "DnekTpuyeckoe mose"

114 KonTponbhas pabota o teme
"DnexTpuueckoe noie"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHMSI [IOCTOSIHHOT'O
ANEKTPUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenune u 3 1C

117 3akon Oma 1t yJacTKa IeTu.
DNEKTPUUECKOE CONIPOTUBIIECHHE
3aBUCUMOCTB CONIPOTUBICHUS

118 OJTHOPOJTHOTO MTPOBOJIHUKA OT €0 JITTUHBI U
IUIOUIA/IA MTOTIEPEYHOI0 CEUEHUs

119 Y aensHOe CONPOTHRIICHHUE BEIICCTBA.

Pemenue 3amau




HOCJ’I@I{OB&TCJ’IBHOC, napajjiCJbHOC,

120 CMEIIaHHOE COCIMHEHHE MTPOBOTHUKOB !

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUYECKUX 1
neneii. [lpasuna Kupxroga

122 Pewmenue 3amay 1

123 Pabota anexTpuueckoro Toka. 3akoH 1
Jxoynsa —Jlenua

124 Pemenne 3amau 1
MONIHOCTB NEKTPUIECKOTO TOKA.

125 TermoBast MOIITHOCTD, BRIACIICMAas Ha 1
pe3ucrope

126 Pemenue 3amau 1

127 OJIC u BHyTpeHHEE CONPOTUBIICHUE 1
HCTOYHUKA TOKA

128 3akon OMa 1t TOJTHOM (3aMKHYTOM ) 1
ANEKTPUUECKOH 1enHn

129 Pemenue 3amay 1

130 MOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KoHneHcatop B 11enu MOCTOSSHHOTO TOKa 1

133 Pemenue 3amay 1

134 Pemenne 3ama4a no teme "lIlocTossHHBIH 1
ANEKTpUYECKUi TOK"

135 Pemenne 3agau o Teme "IlocTOSSHHBIN 1
AJIEKTPUYECKUMA TOK"

136 Pemenue 3aga4 1o Teme "IlocTOSSHHBIN 1

ANEKTpUYECKUI TOK"




137

O000111eHNE U CUCTEMATU3ALMS 3HAHUN 110
TeMe "I10CTOSHHBIN IEeKTpUIECKUi TOK"

138

Konrponbnas pabota o teme
"TIocTOSHHBIN MEKTPUYECKUH TOK"

139

DreKkTpudecKas IPOBOAUMOCTb PA3INYHbBIX
BELIECTB. DJIEKTPUUECKUI TOK B METaIIax.
CBepXIpoBOIUMOCTh

140

DIEeKTPUYECKHI TOK B pacTBOpax u
pacIuiaBax 3JIEKTPOIUTOB. 3aKOHBI
®dapajnes s AIEKTpoIu3a

141

DneKkTpuyecKuil Tok B razax. [Imazma

142

DIEKTPUUYECKHUM TOK B BAKyyMe.
Bakyymubie puGopsI

143

DNEeKTPUUECKUN TOK B IMOTYIPOBOAHUKAX

144

[ToynpoBOTHUKOBBIE PHUOOPEI

145

@U3UYECKUM IPAKTUKYM I10 TEME
"M3MepeHue CUiibl TOKa U HANPSKEHUS B
LIENH [TOCTOSIHHOTO TOKa MPH MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" wiK "3HAKOMCTBO ¢ IIU(PPOBOI
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHns: GU3NYECKUX BETHMUUH MPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

@U3HYECKUI IPAKTUKYM II0 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHUS C
LIEJIbI0 OIIPENENIEHUS] MTHOBEHHOU
ckopoctu"

147

@U3HYECKUI IPAKTUKYM 10 TEME




"U3mepenue yCKopeHus pu
MIPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOM IUIOCKOCTH'" MU
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BpPEMEHH MPU PAaBHOYCKOPECHHOM
NBIKeHNN"

148

@U3HYECKUI IPAKTUKYM II0 TEME
"N3mepeHne yCKOpeHHs CBOOOIHOTO
najgenusa" win "M3ydyenue ABUKEHUS Tena,
OpOIIIEHHOTO TOPU30HTAILHO"

149

OU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopoctbio" unu "MccnenoBanue
3aBUCHMOCTH Meprojia oOpalieHus
KOHHUYECKOT0 MasgTHUKA OT €ro
napameTpoB"

150

@U3UYECKUM PAKTUKYM I10 TEME
"M3MepeHue paBHOJICUCTBYIOIIEH CHUITBI
IIPU ABMKEHUH OpycKa 10 HaKJIOHHOU
mwiockoctu" win "lIpoBepka rumnoTessl o
HE3aBHCHUMOCTH BPEMEHH JIBHKEHUS
Opycka 1o HaKJIOHHOH IJIOCKOCTH Ha
3aJIaHHOE PAcCTOSIHUE OT €ro Macchl”

151

OU3NYECKUI TPAKTHUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YHOPYrOCTH, BOSHUKAIOIUX B IPYKUHE U
pe3uHOBOM 00pa3sle, oT ux aedopmarun”
unu "M3yueHne NBUKEHUSI CUCTEMBI TEJl,




CBSI3aHHBIX HUTBIO, ICPEKUHYTOU Yepes
JNErkut OJoK"

152

@U3UYECKUM IPAKTUKYM 110 TEME
"N3mepenune kodpduiimenTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KO3 uIreHTa
3aBucuMoctu Frp(N)" wm "HccnenoBanue
JBUKEHMsI OpyCcKa 110 HaKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM

ko3 uurenTom Tpenus” uian "MU3yuenue
JBW>KEHUS Ipy3a Ha Baly ¢ TpeHUeM"

153

OU3NYECKUI TPAKTHUKYM I10 TEME
"UccnenoBanue ycnoBuil paBHOBECHUS
TBEPAOIO TEJA, UMEIOLIETO OCh BpaLLECHUS"
M "KoHCcTpynpoBaHHe KPOHIUTEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJA, UMEIOIIETO
TJIOIIA b OTIOPHI"

154

@U3UYECKUM PAKTUKYM I10 TEME
"M3MepeHune uMiysnca Tesa mno
TOpMO3HOMY IyTU" niu "M3mepenne cuibl
TATH, CKOPOCTU MOJIEIH 3JEKTPOMOOUIIS U
MOIIHOCTH cuiibl TAru" uinm "CpaBHEHHE
U3MEHEHHUS UMITyJIbCca TeJla C UMITYJIbCOM
cuibl" win "HccnenoBanue coxpaHeHMs
HMITYJIbCA MPH YIIPYTOM B3aUMOJICUCTBUN"
wiu "M3MepeHre KUHETUYEeCKOM SHeprun
Teja 10 TOPMO3HOMY ITyTH"

155

OuU3nYECKUil MPAKTUKYM I10 TEME
"M3y4yeHne u30TepMUUYECKOTO Mpolecca




(pEeKOMEHJ0BaHO UCIOIb30BAHUE
nudposoit madbopatopun)" win "Usyuenue
M30X0pHOro npouecca” win "HU3yuenue
n3obapHoro nporuecca" unu "lIposepka
ypaBHEHUs cOCTOSTHUSA"

156

OU3NYECKUI TPAKTUKYM T10 TEME
"Usmepenue yaenpHo# TemioéMKocTu"
i "HccnenoBanue mpoiiecca OCThIBaHUS
BemiectBa" mwin "MccienoBanue
aguabaTtHOro mporecca’ uinu "M3ydenne
B3aUMOCBSI3U YHEPTUU MEKMOJICKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATyPhl KUTICHUS
Kuakocren"

157

@U3UYECKUM PAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEHN UCTTapEHUS
xuakocten" i "M3mepenue ynenpHON
TEIUIOTHI TUIaBiIeHus Jbaa" win "U3ydenue
CBOMCTB HACBIILIEHHBIX NapoB" WK
"HN3mepenue aOCOIOTHOMN BIAXKHOCTH
BO3/lyXa M OIIEHKa MacChl apoB B
nomenieHun". Usmepenne kodpduimenta
MTOBEPXHOCTHOT'O HATSKEHUS

158

@uU3UYECKU MPAKTUKYM 110 TEME
"HaO:roieHue npeBpalieHus SHepruu
3apsHKEHHOIO KOHIEHCATOPa B JHEPIUIO
u3ny4yeHus ceetoauona’ nin "M3ydenue
IIPOTEKaHUs TOKA B LIETH, COJIEepKaIe
koHzaeHcarop" i "Pacnpenenenue
Pa3HOCTH MOTEHUHUANIOB (HANPSKEHUs) IPH




[IOCIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOPOB"

159

@U3UYECKUM IPAKTUKYM 110 TEME
"UccneqoBanue CMEMIaHHOTO COETMHEHUS
pe3uctopoB" nnu "M3mMepenue yieabHoro
CONPOTHUBJICHUS TPOBOIHUKOB" MITH
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HAINpPSHDKEHUS JIJIS JTaMIIbl HaKanuBaHus"

160

161

OuU3nYECKUil MPAKTUKYM I10 TEME
"HaGnronenue snexrponausa" wim
"U3mepenue 3apsiia 0OJHOBAJIEHTHOTO
noHa" unu "MccrenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUSI TEPMOPE3UCTOPA OT
teMneparypbl” win "CHsATHE BOJIBT-
aMIIEPHOM XapaKTEpUCTUKHU auozaa"
PesepBHEIil ypok. O000IICHHE 1
cUCTEeMaTH3allus 3HAHUM 110 TeMe
"Kunematuka"

162

PesepBHelit ypok. O60011eHNE U
CUCTeMAaTH3aIHs 3HAHHUH 110 TeMe
"lunamuka"

163

PesepBHelit ypok. O6001ICHNE U
cucTeMaTu3anus 3HaHui mo reMe "CraTtnka
TBEpaoro Tena'"

164

Peseprubiil ypok. O600611eHIE 1
CHUCTEMAaTHU3alMs 3HAHUHN 110 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHuke"

165

PeseprubIil ypok. O6001eHIE 1
cucreMarusanys 3HaHui 110 Teme "OCHOBEI




MOJIEKYJIAPHO-KMHETUYECKOM Teopun"

166

Peseprubiil ypok. O60611eHIE 1
cHCTEMAaTH3allus 3HaHUH 110 TEME
"TepmonnHamuka. TenaoBsle MAIUHbI"

167

PesepBHrlit ypok. O60011eHNE U
cHUCTeMaTH3aIMs 3HAHUH 110 TEME
"ArperaTHble COCTOSIHMSI BEILIECTBA.
da3zoBbIe IEpEXOAbI"

168

PesepBHrlit ypok. O6001IeHNE 1
cHCTEMaTH3alHs 3HAHUH 110 TEMe
"DnexkTpuueckoe mose"

169

170

PesepBHelii ypok. O600ICHNE 1
cucTeMaTH3alys 3HaHUH 10 Teme
"[TocTOsIHHBIN 2TEKTPUYECKUNA TOK"

Peseprubiil ypok. O6001eHIE 1

cucTemMarusanus 3HaHui 1o reme "Toku B
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETHN

HUHTEPHET






