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Pabouass mporpamma mno yuyeOHoMmy mnpeametry «®Dusuka» (0a30BbIil ypOBEHB)
(npeaMeTHas o0nacTh «EcTeCTBEHHO-HAYYHBIE MPEIMETHI») BKIIOYAET MOSCHUTEIbHYIO
3aIliCKYy, coJepKaHue OOydeHUsl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS NPOTPaMMBbI 110
¢du3nKe, TEeMaTHYECKOE TUTAHUPOBAHHUE.

[TosicHuTenpHas 3amucka OTpa)kaeT OOIIME LEAM M 33JaYd U3ydeHus (pusukwy,
XapaKTePUCTHKY TICHXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 O00YyYarolMMHCH,
MECTO B CTPYKTyp€ YYEeOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpYy coaepx aHus,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue OOydeHHsS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpBIE
npearaTcs i 0043aTeIbHOTO M3YUYEHHUsS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusl.

[Inanupyemble pe3yJabTaThl OCBOECHHS MPOrpaMMbl IO (PU3MKE BKIIOYAOT
JUYHOCTHBIE, METANpPEIMETHbIE pE3yJbTaThl 3a BeChb NEepuoj OOydeHHs Ha YpPOBHE
cpelHero odmero o0pa3oBaHMs, a TAKXKE MNPEIMETHbIE JOCTHXKEHUS O0Yy4arolerocs
3a KaXKAbli To 00yUYeHHUs.

INOACHUTEJBHASA 3AIINCKA

[Tporpamma o guzuke 0a30BOro YpoBHS HA YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOI Tporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuy€Tom
benepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U KOHLEMUMU MTPENOIaBaHMs y4eOHOTO
npenmetra «Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3amnusx Poccuiickoit Depepanmu,
peanu3yronmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xaHue mporpaMMsl 1o (pU3uKe HanpaBIeHO HAa (OPMUPOBAHUE ECTECTBEHHO-
Hay4YyHOW KapTuHBI Mupa oOydarommxcsi 10-11 kjaccoB mpu oOyueHWH HX (PHUUKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITENBHOCTHOTO mnonaxona. IIporpamma
no ¢usuke coorBeTcTBYyeT TpedoBaHusM OI'OC COO K mIaHUPYEMbIM JTUYHOCTHBIM,
NpEeIMETHBIM W METAlpEeAMETHBIM pe3yibTaTaM OOyYeHHMs, a TakKKe YUYHUTHIBACT
HEOOXOJMMOCTh peau3allid MEXIPEAMETHBIX CBsi3ed (UMK C €CTEeCTBEHHO-
HAay4YHbIMU YUYEOHBIMH TpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIE LENH WM3YUYEHUs
$u3MKKM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, IUIAHUPYEMbIe pE3yJIbTaThl
OCBOCHHMSI Kypca (PU3HMKHU: JTUYHOCTHBIE, METalpeIMEeTHbIE, peIMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThl 10 TOAaM 00yUYECHHUS;

cofiepkanue yueoHoro npeamera «dusukay mo rogam o0yueHUsI.

[Iporpamma o ¢Qu3uke MOXKET OBbITh HCIOJb30BaHA YUUTEISIMU KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl



B TEMATHUYECKOM IJIAHUPOBAHUU JOJLKHBI OBITh YYTEHBI BO3MOKHOCTU MCIIOJIb30BAaHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONUXCA y4eOHO-
METOJMYECKUMU MaTepHaiaMu (MyJIbTUMEIUHHBIE TPOTPaAMMBbI, JIEKTPOHHBIC YYEOHUKU
U 3aJa4HUKH, DJCKTPOHHbIE OWUONMMOTEKH, BHUPTyajbHBIE J1a0OpaTOpUH, HUTPOBBIC
POrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIHUMH
JTUAAKTUYECKUE BO3MOYKHOCTH HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
CoJIep>KaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHMH.

dwuszuka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYLICCTBCHHBIH BKJIaJ B CHCTEMY 3HAHUU
00 okpyxatomiemM wMupe. LlkonbHbIE Kypc QU3HMKM — CHUCTEMOOOpa3yroIuid
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JeXKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEW, Ouosoruei, Qpuznueckou
reorpadueil U actpoHomueil. Mcronb3oBaHWE U aKTUBHOE NMPUMEHEHHUE (PUBMYECKHX
3HAHMI OmpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIOJYYEHHS] HOBBIX MaTEpPHAJIOBC
3aJlaHHBIMU CBOMCTBaMH M Jpyrux. M3yueHue (U3MKM BHOCHT OCHOBHOM BKJIAJB
(dbopmupoBaHue €CTECTBEHHO-HAy4YHOUI KApTHUHBI Mupa oOyyJarommuxcsi, B
(bopMHpOBaHWE YMEHUN MPUMEHATh HAy4YHBIA METOJ MO3HAHUS NPH BBHIMOIHEHUU UMHU
y4EOHBIX UCCTIEOBAHUM.

B ocHOBY kypca hu3uku 1151 YpOBHS CpETHETO 00IIero o0pa3oBaHus MOJI0KEH Pl
Ujei, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00bEeTUHEH
BOKpYr ¢usnueckux Tteopuil. Benymwum B Kypce sBisieTcss (OpMUpPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT HMCIoJIb30BaHHUE
I'YMaHUTapHOTO NMOTEHIMaNa (GU3NIECKON HAYKH, OCMBICJICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoesn npuxnaomoti nanpasenennocmu. Kypc pu3uKy mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTHUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannusyercs mocpeicTBOM BBEACHUS AIEMEHTOB COIEPKaHuUs,
MNOCBSALIEHHBIX JKOJOTHYECKUM TMpoOjieMaM COBPEMEHHOCTH, KOTOPhIE  CBS3aHBIC
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXIEeHUS NpoOJIeM palMOHAIBHOIO
IPUPOIONIOIB30BAHUS U KOJOTUUYECKON OE30MACHOCTH.



Crep>KHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHETO OOIIEero
oOpa3oBaHus SBJISAIOTCA  (Qu3nyeckue Teopuu (GopMUpPOBAHUE MPEACTABICHUM O
CTPYKType MOCTpPOEHHUsI (U3HUECKONH TEOpHH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHUA, /ISl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3UKH peaqn3yeTcs MPekIe BCEro
3a CY€T OpraHU3alNU SKCIIEPUMEHTAILHON AesTeNbHOCTU 00yyatomuxcs. Jis 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMMe 1o (hu3rKe 00beAMHEHBI
B OOIIMI CIIMCOK YUYEHUYECKHUX MPaKTUUECKUX paboT. Brinenenre B yka3aHHOM IepeuHe
71a00paTOpHBIX PA0OT, NPOBOAMMBIX Ui KOHTPOJISI U OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTelbHOrO MPOoLecca UCX0A U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHanieHust kabuneta ¢usuku. [Ipu sToM obecrieunBaeTcs oBIageHIE 00YIAIOIIUMUCS
YMEHUSIMH  NPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUA 3aBUCHUMOCTEH
¢u3NYECKNX BETUYHMH U TIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yAenseTcs pelIeHHI0 pacu€THBIX M KAaueCTBEHHBIX 3a/ad.
[Tpu >TOM 1151 pacu€THBIX 3a1ad MPUOPUTETOM SIBISIOTCSA 3aJadd C SIBHO 3aJaHHOMN
(¢u3nyecKol  MOJENBIO, IO3BOJSIOLIME TNPUMEHSATh  HU3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pazznenoB. [l KayecTBEHHBIX 3a7au MPUOPUTETOM SIBISIFOTCS 3a7jaHusl Ha OObSICHEHUE
NpOTEKaHusl (PU3NYECKUX SIBJICHUI M MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpPA (PM3MUECKOI MOJENH JIsl CUTYaIluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrneyeHuro yueOHoro mpouecca 0a30Bblil ypOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJDKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (pU3MKu
WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTSL BBITIOJTHEHMSI YKa3aHHBIX B MporpaMMe Mo (PU3MKE YUYEHWUYECKUX MPAKTHUECKUX
paboT 1 JEMOHCTPALIMOHHOE 000PYI0OBAHUE.

JlemoHCTpannonHoe o6opyaoBanue GOpMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M O0O0ECIeYMBaeT TMOCTAHOBKY IE€PEUYHUCICHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpAUUi [Js MCCIEAOBAaHUS H3y4aeMbIX
SBJICHUH U MPOIIECCOB, SMIUPUUECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE HJIsi  YUYCHUYECKUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJe TEMAaTUHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMIUIEKTa Ha JAByX oOydamommuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOpHOTO
000pyAOBaHMSI JOJKHBI OBITH MOCTPOEHBI HA KOMITJIEKCHOM MCTOJIb30BAHUH aHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJIE
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMHM LI€TSIMA  M3ydeHHs] (u3uku B oO0mIeM 0O0pa3oBaHUU SIBISIOTCS:

(dopMupoBaHrue MHTEpeca M CTPEMIICHUS OOYYAIOIIMXCS K HAYYHOMY HM3YUYEHHUIO
NPUPOBI, PA3BUTHE UX UHTEIJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TO3HAaHUA U (POPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3yUYEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dopMupoBaHue yMEHHH OOBSICHATH SBICHHUS C HCIOJIb30BaHUEM (DHU3HUUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POAM (PU3UKH IS  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne 3TUX 1ened O00ecreyuMBaeTcs peleHUueM CIeAYIOMMX —3aJad
B TIpoOIIECCE U3YUYEHMsI Kypca (U3UKU HAa YPOBHE CPEHEr0 o0LIero oOpa3oBaHus:

OpUOOpEeTEeHNE CHUCTEMbl 3HAHUW 00 OOHMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIOYAsl MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, SICKTPOJIUHAMUKY,
KBaHTOBYIO (PM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMHpOBaHWE YMEHHH MPUMEHSATH TCOPETUUYCCKHUE 3HAHUA I OOBSICHCHHS
bu3nUecKuxX SBICHUW B TMPUPOJAE M JJs TPUHATUS MPAKTHUYECKUX PEIICHUM
B MTOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (u3nyeckout
MOJIENIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3aHNe (PU3NUECKON MOJIENH,
aJICKBaTHOM YCJIOBUSIM 3aJ1a4H;

NOHUMaHUE (PU3NMUECKUX OCHOB U MPUHITUIIOB ACHUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIBHOTO  IUIAHUPOBAaHUST W MPOBEACHUS
bu3nYeCKUX HKCIEPUMEHTOB, aHaIN3a U MHTEPIpEeTalud HHPOPMAIIH, ONpEeAeTICHUs
JIOCTOBEPHOCTH TOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBHM JUISI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydenue ¢usuku (06a30BbIii ypoBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpasoBanus orBoautcs 136 wacoB: B 10 wiacce — 68 uacoB (2 yaca B Hemenio),
B 11 ximacce — 68 gacoB (2 yaca B HEZEIO).

JIro0Oast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATh B CeOsl COJIEpIKaHME
JTAHHOM MPOTpaMMBI TI0 (PHU3HKeE.

B oTnenpHBIX ciyyasx Kypc UKy 6a30BOTO YPOBHS MOXKET H3y4daThCs B 00bEMe 204
yaca 3a jaBa roga oboydenus (3 u B Hememo B 10 m 11 kmaccax). B artom ciydae
yBeJIM4YMBaeTcs He MeHee ueM 10 20 4 pe3epBHOE BpeMsl, KOTOPOE UCTIONIb3YETCS YUUTEIEM
JUTSl U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpouUiIeM OOyYCHHS, U
yBEIMYUBACTCS yueOHas Harpy3ka, OTBOAUMAs Ha U3yUYEeHHNE MEXaHUKH, MOJICKYJISIPHOM
GU3MKKM M BJEKTPOJMHAMMKH, 32 CUYET pacCIIMpeHHs 4ucia JadopaTOpHBIX padoT
UCCIIEI0BATENILCKOrO XapaKTepa U YPOKOB PEIICHNSI KAYECTBEHHBIX U PACUETHBIX 3a/1a4.



COAEPKAHUE OBYUYEHUA

10 KVIACC
Pa3znen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUA

®duznka — Hayka o npupoje. HayuHele METOAbI MO3HAHUS OKPYXAIOIIEr0 MUpA.
Ponb skcnieprMeHTa ¥ TEOPUU B MPOIIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢Gu3MUeCKUX sBICHUNM U TpoueccoB. HaydHbie rumotessl.
®duznyeckre 3aKOHbI U T€OpUH. ['paHUIIBI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponbs u Mecto ¢uszuku B (HOpMUPOBAHUHM COBPEMEHHOW HAYYHOU KapTUHBI MUpA,
B [IPAKTUYECKOMN JIEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATUYNKH.
Pa3jnen 2. Mexannka
Tema 1. KunemaTtuka

Mexannueckoe aBukeHrne. OTHOCUTENbHOCTh MEXaHUUECKOTO ABMKEHUs. Cucrema
orcuéra. Tpaekropusi.

Ilepemenienune, CKOPOCTh (CpeaHsIsA CKOPOCTh, MTHOBEHHAs CKOPOCTh) H YCKOPEHHE
MaTepUalbHOW TOYKH, HMX TMPOEKUUH HA OCH CHUCTEMbl KoopiauHat. CloxeHue
IIEPEMEIIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsIMOJIMHEWHOe nBrkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U MEPEMEIICHUSI MaTepUaIbHON
TOYKU OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TTaICHUS.

KpuBonunennoe nBuxkeHue. [[BUKeHHME MaTEpHaIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAsI CKOPOCTh. [leprnon
U yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHnueckne ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETp, JABMKCHHE
CHapsIIOB, LIETIHbIE U peMEHHbBIE TIEpeIayuu.

Jlemoncmpayuu

Mopenb cucTeMBbl OTCU€Ta, WUIIOCTpAlUsl KUHEMAaTHYECKUX XapaKTepUCTHUK
JIBYKCHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue naBuxkeHUss Tena, OpOIIEHHOTO TIOA YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOTHOTO MaAeHHUS.

Hanpasnenue ckopocTu npu JBUKEHUU IO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yuenne HEpaBHOMEPHOTO JABMKEHUS C LEJIbI0 ONpENeTCHUsT MIHOBEHHOMU
CKOPOCTH.

UccnenoBanne  COOTHOILIEHUS  MEXKAY  NYTSIMH, IPOWJIEHHBIMHU  TeloM3a
MOCJIEI0BATEIbHBIC PABHBIC TPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue nBM>KEeHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. luHaMuKa

[Iprammn otHocutensHOCTH ['anmites. IlepBwiid 3akoH Herotona. MHepumanbsHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Bunpl Tpenus (mokosi, ckoiibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS NPU ABUKECHUHU TeJA B KUJIKOCTH WUJIN rase.

[TocTymarenbHOE 1 BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPJOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIUNITHUKH, JBUKEHNE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepIuu.

CpaBHeHHEe Macc B3aUMOJIEHCTBYIOIIUX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(PopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHS TBEPAOTO Tella. BUabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydenne aBmxeHns OpycKa Mo HAKIOHHOW TIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTHM CHJI YINPYTOCTH, BO3HUKAKOIIMX B IPYXKUHE U
pPE3UHOBOM 00pa3siie, OT uX Jnedopmaruu.

Hccnenosanue yciioBuil paBHOBECUS TBEPIOIO TENA, UMEIOIIETO OCh BPAILICHMUS.



Tema 3. 3akoHBI cCOXpaHeHHs] B MEXaHUKe

Nmnynbe maTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTepHaIbHBIX TOYEK. MIMIybe
CWIbl M M3MEHEHHWE HMITyJibCa Teja. 3aKOH COXpaHEHUs HMIlyjibca. PeakTuBHOE
JIBUKCHHUE.

Pa6ora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass »Heprus MarepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TotenuuanbHas sHeprus. [loTeHnmanpHas sHEprus ynpyro aepopMupoBaHHON
npyxuHbl. [loTeHIManbHas SHeprus Teja BOJIU3U MOBEPXHOCTH 3€MIIH.

[ToTeHImanbHbIC U HETIOTEHIIMATbHBIE CUJIbL. CBSI3b PaOOTHI HEMOTEHITMATBHBIX CHJT
C UI3MEHECHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHECHUSI MEXAHUYECKOMN
SHEPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne YCTpPOWCTBA U IMPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KOIIED,
IIPYKUHHBIN NIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon MOTEHIIUATEHOM YHEPTUU B KHHETUYECKYIO U 00OPaTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

N3yuenune abCOMOTHO HEYTPYTOTO yAapa ¢ TOMOIIBIO IBYX OJTMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

UccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOW DHEpPTUH Teia
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pazjnen 3. MouiekyJisipHasi pu3nKa U TEPMOTUHAMUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KMHETUYECKOH TE€OpUHU

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [Auddysus. Xapakrep ABMKEHHS U
B3aUMOJICHCTBUS YACTUL BEIIECTBA. MOJENN CTPOCHUS Ta30B, KUIKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNieil. Macca u pa3Mepbl MOJIEKY L.
KommuecTBo BemiectBa. [ToctositHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
[enncus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISAPHO-KMHETUYECKOM
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHe KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEHUs 4dactull raza. lllkama temmneparyp KensBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanpToHa. W3ompoiiecchl
B MJI€aJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, nu3o0apa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETP.



Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaPuu MOJIEKYI
OpraHUYECKUX COCTUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Moaenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYLIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HIIoCTpUpyoUas IpUpPOAY AABICHHS ra3a Ha CTEHKH COCYya.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Onpenenenue Macchl BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00BhEMa
KOMHATBI, IaBJICHUSI U TEMIIEPATYPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.
Tema 2. OcHOBBI TEPMOAMHAMHKHU

TepmoauHamMpueckass cucreMa. BHYTpeHHSs DJHEprus TEpMOIMHAMHYECKON
cUCTeMbl U crnocoObl e€ u3MeHeHHs. KommdecTBo TemnoTsl U paboTa. BHyTpeHHs
DHEPIusl OJHOATOMHOTO MAEANBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCT,
KOHBEKIMSA, U3JIydeHHUE. Y AenbHasg TEIUIOEMKOCTh BemecTBa. KomuecTBO TEIUIOTHI
IIpU TEIUIONEPEaaye.

[Tonsitue 06 agunadbatunom nporiecce. [lepBriif 3akoH TepMoauHamMuku. [Ipumenenue
NEpPBOTr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboTHI raza.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MamuHbl. [IpuHIMOBL KeWcTBUS TEMIoBbIX MamuH. [IpeoOpazoBanus
HHEPrUU B TEIJIOBBIX MamMHaxX. KoaguuueHT noae3Horo 1eicTBUs TEMI0BOKM MAIIUHBI.
[uxn KapHo u ero kodh@dUIIMEHT MOJIE3HOTO NEUCTBUS. DKOJOTHYECKHE MPOOJIEMBI
TEIUIODHEPTETUKH.

TexHHuecKre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JIBUTaTElb BHYTPEHHETO
CropaHus, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH 3HEpruu Tena NpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEMUCTBUEM CIKATOTO BO3yXa, HarpeBanue »¢upa B JaTyHHOU TPyOKe
yTEM TPEHHUs (BUIEOAEMOHCTPALINSA).

N3meHeHue BHYTpEHHEW 3HEpruM (Temreparypbl) Tella MpU Teruionepeaaye.

OnpIT M0 a1MadaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTaTENsl BHYTPEHHETO CroOpaHusi, PEaKkTUBHOIO
JIBUTATEIIS.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomul

N3mepenne yaenbHOU TEINIOEMKOCTH.

10



Tema 3. ArperatHblie cOCTOSIHMS BelecTBa. ®a3oBble Mepexo/ibl

[TapooOpazoBanue u koHueHcauus. Mcnapenwe u kunenue. AOCONIOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3ldyxa. HackimeHnHslii mnap. YjenpHas Teruiora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIABJICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPONHSI CBOWMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHblE Marepuanbl. [lnaBieHne u
KpUCTaJUTM3aIuA. Y IeJbHas TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUe TEI0BOro OanaHca.

TexHu4ecKkre yCTpOUCTBa U MMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTMU IIOJIYYEHHS COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIEHHBIX MTAPOB.

Kunenue npu noHMXKEHHOM JIaBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

Halnronenue HarpeBaHus U MIaBJICHUS KPUCTAIITIMYECKOTO BEIIECTRA.

JleMOHCcTpanust KpucTasioB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomoi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Paznen 4. DnexkTpoamHaMuKa
Tema 1. DuekTpocTaTuka

DneKkTpu3anus Tel. DIEeKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIEKTPUKUA U MOJYHPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbll SIEKTpUUYECKUN 3apsil.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 3nekTprudeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTpUUYECKUX mojied. JInHnu HanpssKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

Pabora cun snextpocratudyeckoro mosisg. Ilorenmnuan. Pa3HOCTH MOTEHIIMANIOB.
[IpoBOAHUKM ¥ JUAPJEKTPUKH B DJIEKTPOCTATHYECKOM Toje. JludmekTpudeckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. OIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPa.

TexHuyeckne yCTpOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPyNUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHIUIT AEUCTBHSI AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.
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JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAI! MIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUYECKOW MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

H3mepenune 351eKTpOEMKOCTH KOHICHCATOPA.
Tema 2. IlocTosIHHBII 3J1eKTPUYECKHUI TOK. TOKM B pa3jIMYHBIX cpegax

DNEeKTPUYECKUNA TOK. Y CJIOBHS CYIIECTBOBAHMS JIEKTPUUECKOrO TOKA. MIcTOUHMKH
Toka. Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [uisl yyacTKa LEnu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YIEIBHOE  CONPOTUBIECHHUE  BEILECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMENIAHHOE COEINHEHHUE IPOBOJHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH J[xoyins—JIenia. MOIHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) 3ieKkTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHas: IPOBOAUMOCTh TBEPABIX METAJIIIOB. 3AaBUCUMOCTD COITPOTHUBIICHHUS
METaJUIOB OT Temreparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U TPUMECHAS! TPOBOJUMOCTH MOIYITPOBOJHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKNN TOK B paCTBOPaxX M pacIUIaBax 3JEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
JIACCOIUALIMS. DIEKTPOJIU3.

DJIEKTPUYECKUNA TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIBHBIN PA3PsL.
Monnus. [1na3zma.

TexHHUecKre yCTpoCTBa M NMPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKa, 3JIEKTPOHATPEBATENIbHbBIE MPUOOPHI, JEKTPOOCBETUTEIbHBIC
npudOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHbI JUOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYIPOBOJHUKOBBINA U0, TabBaHUKA.

Jlemoncmpayuu

N3mepennie cuiibl TOKa U HAPSHKEHMUSL.

3aBUCUMOCTb COIPOTUBIICHHUS LIMIIMHAPUYECKUX IPOBOIHUKOB OT JUTMHBI, IIOIIA/IN
NONEPEYHOr0 CEYEHHsI U MaTepuraa.

CMmelaHHOE COeIMHEHNE IPOBOAHUKOB.

[IpsmMoe  u3MepeHHe  ANEKTPOJABMXKYyIIeH  cuibl. KopoTkoe — 3aMblkaHue
raJlbBaHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE ANEKTPOJIUTOB.

HckpoBoil pa3psa U MPOBOAUMOCTb BO3AYXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne CMENIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3mepenne 3IeKTPOJABHKYIIEH CHIIbI WCTOYHHMKA TOKAa M €ro BHYTPEHHErO
COIIPOTUBIICHUS.

Habitoienue snextponusa.

MexnpeaMeTHbIe CBSI3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce oCyIHIeCTBISETCS C YUYETOM
COJIEpP>KaTENIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMAaTHKH, OMOJIOTHH, XUMHUH,
reorpauu ¥ TEXHOJOTHUU.

Meoicnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAYy4YHOI'O
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runores3a, puznyeckas BeIUYMHA, 3aKOH, TEOPUs,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUH, JHHEHHas (yHKUMs, mapadoia,
runepOona, ux rpa(puky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe MBUKEHUE B KUBOM mpuponae, auddysus, ocMmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHIbI TEIUIONEPEAAUU, TEIUIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B AKUBON PUPOJE.

Xumus: TACKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE ATOMOB WU MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KMIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

l'eoepagus: BIaXXHOCTh BO3/TyXa, BETPbI, 0ApOMETp, TEPMOMETP.

Texnonozus: npeodOpazoBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHHU3MOB, YUET
TPEHUS B TEXHUKE, NOJIUUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMITyJIbca
B TEXHHUKE (pakeTa, BOJOMET W JIPYrue), JIBUrareilb BHYTPEHHETO CTOPAaHMS, IapoBast
TypOHHa, ObITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MTOJIYyYEHHS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTHUHU, JIEKTPOCTATUYECKAS
3alUTa,  3a3€MJICHHE  DJJIEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHArpeBaTeNIbHble TPUOOPHI, JIIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOoro mpenmera «®Dus3mka» Ha YpPOBHE CpEOHETO OOIIETO
oOpazoBaHus (0a30BbIi ypOBEHB) JOJDKHO OOECHEUYUTh JOCTHKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ysbTaThl OCBOCHHS Yy4eOHOro mnpeamera «DuU3MKay HTOJKHBI
OoTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKEHN, COOTBETCTBYIOIIUX TPATIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JESATEIPHOCTH B TMPOLIECCE pEeANN3alMi OCHOBHBIX HAIIPaBJICHU BOCIHUTATEIBHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

rPaKAAHCKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOW MO3UIIMU 00YyYaromIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUIMCKOTO OOIIECTBA;

IIPUHSTHE TPaJIULMOHHBIX 0O0IIEYeTIOBEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPAaTUYECKUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpPEcax TPaxIaHCKOTO
oOLIECTBa, y4acTBOBAaTh B CAMOYIIPABJIEHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aUMO/JICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIUSMH 1 HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

NMATPUOTUYECKOTO BOCIIUTAHUS
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIAHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;
LIEHHOCTHOE OTHOILIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM

POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;
JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYyallMl0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
NESTEIILHOCTH YYEHOT0;

OCO3HAHHUE JTUYHOI'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6yI[yLuer0;
ICTETHYECCKOI0 BOCIIMTAHHUA

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOUYAsi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyuiero Gu3n4ecKkoi Hayke;
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TPYAOBOI'0 BOCIIMTAHMSA:

UHTEpEC K paziuyHbiM chepaM npodeccHoHanbHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C ()M3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyayieit
npodeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHBI,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHMIO B 00JaCTH (pU3UKH
Ha NPOTSHKEHUU BCEH JKU3HU;

IKOJIOTMYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOU KYJIBTYPbl, 0CO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKE U OCYLIECTBJIIEHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIed YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacumimpenue onbiTa J€ATEIBHOCTH SKOJOTMYECKON HANpaBiIE€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (pU3UKeE;

LHEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (U3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATH  HPOEKTHYID U HCCIENOBATENIbCKYIO  JESTEIBbHOCTD
WHIUBUYaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe AeiiCTBUS
ba3oBble JJoruueckue 1eMcTBUA:
CaMOCTOSITEIILHO (DOPMYITMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTprUBaTh
€€ BCECTOPOHHE;
ONPEEIISITh LEN AEATEIbHOCTH, 33/1aBATh MapaMETPhl U KPUTEPUH X JOCTHUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M INPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKUX
SIBJICHUAX;
pa3pabarpiBaTh IUIAH peELICHUs] NPOOJEeMbl C YYE€TOM aHaJIU3a WMEKOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JEITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LI€JISIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;
KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSIX PEATIHHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBaTe/IbLCKHeE JeHCTBHUA:
BJIAJICTh HAYyYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUSAMH H METOJaMU
buznueckoil HayKu;
BJIQJIETh HaBBIKAMU y4EeOHO-HMCCIIEIOBATEIbCKON M TMPOCKTHON JESATEIBHOCTH
B 001acTH (DU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TOUCKY
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METOJIOB PEIICHHS 3a7a4 (PU3NUIECKOTO COACPKAHUS, TPUMEHEHHUIO PA3INIHBIX METOIOB
MIO3HAHWS,

BIIAJICTh BUJAMU JEATCILHOCTH TIO TMOJYYEHHIO HOBOTO 3HAHUA, €T0
WHTEPIpETANH, TPEoOPa30BAHUIO M MPUMECHECHHUIO B PA3IUMYHBIX YUCOHBIX CUTYAIHIX,
B TOM YHCJIC TIPU CO3JaHUH YICOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 33/1a9y, BBIIBUTATh
THIOTE3Y €€ peleHHs, HaXOUTh apTYMEHTHI JIJIS JT0Ka3aTelbCTBA CBOMX YTBEPIKIACHHUIA,
3a7aBaTh apaMeTPhl U KPUTCPUH PEIICHHS,

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpMYyJIUMpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHUCJIE NPU U3YYEHUH QU3HKY;

J1aBaTh OILICHKY HOBBIM CUTYallUsM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TEPEeHOCUTh 3HAaHUA 1O (uU3MKe B  TPAKTUYECKYIO  00JacTh
KU3HEICITCIEHOCTH;

YMETh HHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIJIaraTh OPUTMHAIBHBIC TOAXOAbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE AThTCPHATUBHBIC PEIIICHHUS.

Pab6ora ¢ unpopmanueii:

BJQJICTh HaBBIKAMU TMOJy4YeHUss HUHpopManuu (QU3NYECKOTO  COACpIKaAHUA
W3 HWCTOYHHMKOB PA3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIIATH ITOMCK, aHaJIH3,
CUCTEMATU3AIMI0 M WHTEpPHpeTanuio WHGOPMAIMK Pa3IMYHBIX BUIOB U (Hopm
MIPE/ICTABIICHHUS,

OIICHWBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCITOJIB30BaTh CPE/CTBA MH(MOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B PCIICHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥  OpPraHU3AIlMOHHBIX  3a/aucC
coOmoieHueM  TpeOOBaHMM  HAPrOHOMHUKH, TEXHUKM  OE30MaCHOCTH, TUTHECHBI,
pecypcocOepeKeHrs, TPAaBOBBIX M JTHYECKMX HOPM, HOPM HWH(MOOPMAIMOHHON
0e301acCHOCTH;

Co37aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUS B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs WHQPOPMAIIUM W IIEJIEBOM ayJAUTOPHUH, BBIOWpas ONTHUMAIBHYIO GopMy
MIPE/ICTABIICHUS M BU3YaTU3allNH.

KoMMyHuKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIE eiiCTBHA:
OCYIIECTBIISTH OOIIEHNE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYAIMA U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
NOHUMATh U UCIOJIb30BATh TPEUMYIIECTBA KOMaHIHOM M MHIMBU Ty aJIbHON pabOThI;
BBIOMpATH TEMATUKY U METObI COBMECTHBIX JCHCTBUM C yUETOM OOILIMX UHTEPECOB,
Y BO3MOKHOCTEM Ka)OT0 YJIEHA KOJJIEKTUBA;
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MPUHUMATH LEJIM COBMECTHOU JAEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUN yYaCTHHKOB, O0OCYXK/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBepCcAJbHbIe Y4eOHbIe JeiicTBUSs
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIIATH TO3HABATENBbHYIO ACSITENBHOCTD B 001aCTH (PU3UKU
U aCTPOHOMUH, BBISIBJISATH NPOOJEMBbI, CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE
3aJ1aui;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIAH BBIMOJHEHMsI MPaKkTU4YeCKOW paboThl C y4€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh PAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApTyMEHTUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIMU B 00JacTU (PU3KKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/IeTh HaBbIKaMH MO3HABATENbHON pedIeKCUHN KaK OCO3HAHHUS COBEPILIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pediekcun sl OLEHKU CHUTYyallH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO ITPUHUMATD PELIEHUS 110 UX CHUXKEHHIO;

NPUHUMATh MOTHUBBI M @PTYMEHTHI APYTHUX MPU aHAJIM3€E PE3YJIbTATOB JEATEIbHOCTH;

MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M APTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTATOB AESITEIbHOCTH;

MpHU3HaBaTh CBOE MPaBO M MPABO JAPYTUX HA OIIUOKH.

B mponecce AoCTHKEHUS JHYHOCTHBIX pE3YJIbTATOB OCBOCHHUS IPOTPaMMBbI
no Qusuke IS YpPOBHS CPEIHEr0 O00mero o0pa3oBaHus Yy OO0Yy4YarOIMUXCS
COBEPUIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJJIEKT, MpEeANOJIararomum
c(OPMUPOBAHHOCTD:
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CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTH IOHUMATh CBOE SMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIIMOHAILHOM cepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHus, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aallITUPOBATHCS K IMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTPEMJICHHE K JIOCTMXKEHHUIO IIEIU U
yCIexXy, ONTHMHU3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHHMMATh SMOIMOHAJILHOE COCTOSHUE
JIPYTHUX, YYUTBIBATh €0 MPH OCYIICCTBICHUHN OOIICHUS, CIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS
C IPYTHUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peniaTh KOHPIUKTEHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTMH, B IPAKTUYECKOUN JAEATEIBHOCTH JIIOAEH;

YUYUTHIBATh  TPAHUIBI MPUMEHEHHS  U3YYEHHBIX  (PU3MYECKUX  MOJECIICH:
MaTepuaibHas TOYKa, WHEpIHaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBaTth (pu3MUECKHe sBIEHUS (TpoLecchl) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHUS BEIIECTBA W
AIEKTPOAUHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPAMOJMHENHOE IBHKECHHUE,
CBOOOJHOE TAJIeHUE TeN, JBH)KEHHE IO OKPY)XHOCTH, HHEpLHs, B3aUMOJCHCTBUE
ten, auddysusi, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX TeE,
U3MEeHeHue o00bEéMa Tell MNpU HarpeBaHUU (OXJIAKIEHWHU), TEIUIOBOE paBHOBECHE,
UCIIApEeHNEe, KOHJEH CAlINsl, TJIaBJICHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIEHNE NIaBJICHUS ra3a IMPU €ro HarpeBaHWHM B 3aKPBITOM COCYAE, CBSI3b MEKIY
napaMeTpaMH COCTOSIHUSA Ta3a B H30MPOLIECCaxX, JJICKTPU3ALMSA TEJ, B3aUMOJEUCTBUE
3aps110B;

ONMKCHIBATH MEXAHMYECKOE [BI)KEHUE, UCIONb3ys (U3UUYECKUE BEITUUYHUHBL:
KOOpAMHATA, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUia, UMITYJIbC
Tena, KWHETUYECKas »JHEprus, TMOTEHIMalbHAs OJHEpPrus, MeXaHuuyeckas padora,
MEXaHU4eCKass MOLUIHOCTb; IPHU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIMYMHAMY;
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OTHCHIBATh U3yUEHHbIEC TETUIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHUS, UCTIOIB3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, paboTa rasa, K03()pQHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICTT UCHOJB3YEMBIX BEIHYMH, WX O003HAYECHMS M €AMHMIIBI, HAXOAUTH (POPMYJIBL,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIUYNHAM;

OMKCHIBATh M3YYCHHBIC DSJIEKTPUUYECKHUE CBOWMCTBA BELIECTBA U DJICKTPUUYECKUE
ABJICHHUSI (TIPOLECChI), HMCHOJB3Ys (DU3UUECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh IMOJIA, IMOTEHLMAN, PAa3HOCTh IOTEHIIMAJIOB,;
IIpU OMMCAHHUH MTPABUIIBHO TPAKTOBATH (PM3UYECKUN CMBICI HCTIONIBb3YEMbIX BETUYHH, UX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE JAAHHYIO (PU3UUECKYIO
BEJIMUMHY C IPYTUMU BEIHUNHAMU;

aHAIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI
U TPUHIUIBL 3aKkOoH BcemupHoro Tsrorenus, |, Il u |1l 3akons HeroToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHS UMITYJbCa, MPUHIIMII
CYNEpHO3ULIMA CWUJI, TPUHLHUII PABHONPABUS WHEPHHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHS BEIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeqHell KWHETHYEeCKOW SHEPTruu TEIUIOBOTO MABMXKCHUS MOJEKYJl C aOCOTIOTHOMN
TEMIEPaTypoil, NEPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOrO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TpaHuUIlbl, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHLMIBI JEUCTBUS MalIMH, NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3iuvaTh yCIOBUS WX O€30MacHOr0 HCIOJB30BaHUS B IMOBCEIHEBHON
KU3HH,

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIETOBAHHUIO (PU3NUYECKUX SIBICHUN U MPOLIECCOB
C HCTOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUH, TpHU STOM (POPMYyIUPOBATH
npoOiemy/3agady W THUIIOTE3y Y4YEOHOro SKCIEepUMEHTa, coOMpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYIOBaHUS, TIPOBOIUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISIT MPSIMBbIE M KOCBEHHBIE M3MEPEHUST (PU3NICCKUX BEIIMYUH, TIPU STOM
BbIOMpaTh ONTHUMAJbHBIA CIHOCOO HM3MEPEHHMs] M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUYECKHUMH BEIMUMHAMU C HCIIOIb30BAaHUEM
IPSIMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHJE TaOnull U TpaduKoB, JelaTh
BBIBO/JIbI 110 PE3yJIbTaTaM UCCIIEOBAHMUS;

coOmro1aTh paBuiIa 0€30MacHOTo TpyAda MPU MPOBEICHUN UCCIIEI0BAHUM B paMKax
y4eOHOT0 3KCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHON MeATeIbHOCTH
C UCTIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbIC 3a/layu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
(du3znyecKkre 3aKOHbI U MPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 331a4u BEIOUPATh
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bu3MYECcKyI0 MOJIeNb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIIbI, HEOOXOIUMBIE
JUTs1 €€ peleHusi, TPOBOUTh PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUCHHUSI
(U3UYECKON BEITMYUHEI;

pelaTth KayecTBEHHBbIC 3aJlauM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
IENOYKY pPAacCyXJIEHHH C OMOpod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3ajlady COBpPEeMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMd U TPEACTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TTOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydaeMyt0 HHPOPMAITHIO;

NPUBOIUTH TPUMEPHl BKJIaJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-(U3UKOB
B pa3BUTHUE HAYKH, 00BICHEHUE MPOIIECCOB OKPYKAIOILIETO MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHH;

MCIIONIb30BaTh TEOPETHYECKHWE 3HAaHUS MO (M3MKE B TIOBCEIHEBHON IKU3HU
UIst obecriedeHus 0€30MacHOCTH IMpU OOpalieHuu C NpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMH, IJIsi COXpPAHEHHsI 30POBbS M COONIOJACHHUS HOPM DKOJIOTHUYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyMIe C BHITOJHEHUEM PAa3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
pa®oTy Tpymmbl, palUoOHAIBHO pacHpelnessTh O0O0S3aHHOCTH M IUJIAaHUPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJeKBAaTHO OIICHWBATh BKJIAJ KaXKJIOTO
U3 YUYaCTHUKOB TPYIIIHI B PEIICHNE pacCMaTPUBAEMON TIPOOIIEMBI.
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
/T 4acoB 00yyYarommxcs

y4eOHOTO0 npeaMeTa

Pa3ue.11 1. ®u3zuka u METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u MeTobI 2 ®u3uka — HayKa 0 IpUPOJIE. N3yuyeHnne HayyHbIX (3MOUPUYECKUX U
Hay4YHOT'O II03HAHUS HayuHble MmeToabl No3HaHUSA TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKpPY>KaroIIEero MUpa. OKpPY>KaroIero Mupa.
Ponb sxcniepumenTa u Teopun OO6cyxeHne rpaHull IpUMEHUMOCTH
B IIPOLIECCE IMO3HAHHUS IPUPOJIBI. ($u3NYECKUX 3aKOHOB U TEOPHIL.
DKCIEepUMEHT B (hU3UKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue pU3NYECKUX KOPOTKUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (U3MKU B HAyKE U B TPAKTHUECKOMN
runoTe3bl. PU3N4eCcKue 3aKOHbI U NEATEIBHOCTH JIFOJIEN.
TEOpHUH. [ paHULIBI TPUMEHUMOCTH JleMoHcTpanus aHaJIorOBbIX U
¢uznyeckux 3aKoHOB. [IpuHnun U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHS. KOMIIBIOTEPHBIX JATYUKOB.
Pounb 1 mecTo puzuku OcBoeHne OCHOBHBIX TPUEMOB padOThI
B (pOpPMHUPOBAHUYU COBPEMEHHOM ¢ uupoBoii 1abopaTopueil Mo
HAy4YHOU KapTUHBI MUPA, ¢busuke.
B IPAKTUYECKOU ACATEIBbHOCTU JIOACH | Dopma KoHmpois.: yCTHBIN OIPOC,
MyOJIMYHOE BBICTYIUICHHE.
Wroro 1o pazaeny 2
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Pa3nen 2. Mexanuka

2.1

Kunemartuka

10

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaekropusi.

[Tepemenienue, CkOpocTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEIICHHUH U CIIOKEHUE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
NPSAMOJIMHEWHOE JBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepEMEILICHNS] MaTEPUATIbHON TOUKH
OT BPEMEHH.

CBobOosHOE majieHue. Y CKOpeHue
CBOOOTHOTO TA/ICHHSI.
KpuBonuneniHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH C TTIOCTOSTHHOM TIO
MOJIYJII0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u gactora oOparieHus.
[enTpOCTpEMHUTEIBHOE YCKOPEHHUE.
TexHuyecKne yCTpoucTBa u

[IpoBeneHME IKCIIEPUMEHTA: U3YUYEHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
OINpPEJEICHUS] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
My TSMH, IPOUJICHHBIMH TEJIOM

3a MOCJIEN0BATEIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU TTPU
PABHOYCKOPEHHOM JIBU>KCHUU

C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO;
M3YUYCHHE IBUKEHUS IIapUKa B BI3KOU
KUJKOCTH; NU3yUEHUE IBUKCHHUS Tela,
OpOIIIEHHOTO TOPU30HTATIBHO.
OOBsiCHEHNE OCHOBHBIX MPUHITUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, LEMHbIE U
pEMEHHBIC Mepelaun IBUKCHUS; U
YCJIOBUI UX 0€3011aCHOTO
MCIIOJIb30BAHUS B TOBCEIHEBHOMN
KU3ZHHU.

Pemienune pacu€THbIX 3a71a4 ¢ ABHO
3QTaHHOM (PU3HYECKON MOJCIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX (POPMYT
KUHEMAaTUKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

IU1sl pABHOMEPHOTO
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MPAKTUYECKOE IPUMEHEHHE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LEIHbIE U pEMEHHBIE TIEPEayH.

U pPaBHOYCKOPEHHOTO NPSIMOJIMHEITHOTO
NIBIDKCHUS.

Pacno3naBanue Ghpu3n4IECKUX SABICHUM
B YYEOHBIX OIBITaX U OKPYKaOIICH
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKCHHE, CBOOOJTHOE TTaJcHUE TE,
JBUYKEHUE TI0 OKPY>KHOCTH.

Onmcanne MEXaHM4YECKOTO JBHKCHUS
C UCIIOJIb30BaHUEM (PH3UUECKUX
BEJIMYMH: KOOPJIMHATA, MY Th,
MepeMEIICHHUE, CKOPOCTh, YCKOPEHHUE.
Pabota B rpynmnax npu riaHUpOBaHUH,
MPOBEJICHUN U UHTEPIPETALIUU
pe3yJIbTATOB OIBITOB M aHAJIN3E
JOTIOTHUATEIIBHBIX UICTOYHHUKOB
MH(pOpMaUKU IO TEME.

Dopma konmpons: peuieHue 3agad EI'D
10 T€ME, BBITIOJTHEHHE MPAKTUYECKUX

paboT, YCTHBIE OMPOCHI.
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2.2

JIlnHamMuka

10

[IprHIMI OTHOCHUTEIBHOCTH
lNamunes. IlepBoiii 3akoH HproToHAa.
NuepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. IlpuHuun
CyIepno3ulnu cui. Bropoii 3akoH
Hprorona piist MmaTepuanbHOM TOYKH.
Tperuit 3akon Hprotona

JUISI MAaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTECHHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKast CKOpocTh. Cuiia
ynpyroctu. 3akoH ['yka.Bec

Tena.

Tpenue. Bunabl TpeHus (moxos,
CKOJIbKECHHSI, KAUCHHS ).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U CUjla
TpeHus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIPU ABWKEHHUH TEJIA B JKUJIKOCTH
VI Tase.

[TocTtynarenbHOE M BpaIIaTENbHOE
JBI)KEHUE a0COJIFOTHO TBEPAOTO
Tena.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIIUX
ten. V3ydyeHne 3aBUCMOCTH CHUJIBI
YOPYTOCTH OT JeopMaIiui; CpaBHEHUE
CHWJI TPEHUS MTOKOSI, KAaUeHUs U
CKOJIbXKEHUSI.

OOBbscHEHNE HEBECOMOCTH.
IIpoBeneHue 3xcnEpuMEHTA:
UCCIJIEJOBAaHUE 3aBUCUMOCTHU CHJI
YOPYTOCTH, BOBHUKAIOIINX B IPYKUHE
Y pE3NHOBOM 00pa3Ie, OT UX
aedopMaIim; u3yuyeHue IBHKECHUS
OpycKka Mo HaKJIOHHOM TTOCKOCTH;
WCCJIEIOBaHHE yCIOBUI PaBHOBECHS
TBEPAOTO TeJIa, UMEIOLIETO OCh
BpAaIICHUS.

OObsacHeHne 0cOOEHHOCTEN
pPaBHOMEPHOTO U

PaBHOYCKOPEHHOTO

NPSIMOJIMHEMHOTO IBHKEHUS,
CBOOOJIHOTO MaJICHUS TEJI,
JABUYKEHUSTIO OKPY>KHOCTH Ha

OCHOBE 3akOHOB HbIOTOHA, 3aKOHA
BCEMHUPHOIO TATOTEHUS.

OOBscHEHNE OCHOBHBIX TPUHITUTIOB
AeMCTBUSI MOAIINITHUKOB U HX
MPAKTUIECKOTO PUMEHEHUSI.
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MOMEHT CHIIBI OTHOCHTEIIBHO OCH
BpamieHus. [Inedo cuibl. Y cmoBus
paBHOBECUS TBEPAOTO TEA.
TexHuyeckue ycTponcTBa u
MPaKTUYECKOE PUMEHEHUE:
NOJAIIMITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB

OOBsicHEHUE IBUKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 3a71a4 ¢ ABHO
3aJIaHHON (hU3UYECKON MOICITHIO

C YICTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMy1 TMHAMUKH.

Pacno3naBanue pu3nyeckux siBICHUN

B YUEOHBIX OIBITaX U OKPYKAIOIICH
KU3HU: UHEPIUSA, B3aUMOJICHCTBUE TEIL.

AHanu3 pU3NYECKUX MPOLECCOB U
SBJICHUM C UCTIOJB30BAHUEM 3aKOHOB U

MIPUHITUIIOB: 3aKOH BCEMUPHOTO
tarotenus, I, II u III 3akonsl HeroTOHA,
MIPUHIUIT CYTIEPHO3ULIUN CHJI, IPUHIIUTI
PaBHONIPABHOCTH MHEPIUATIBHBIX
CHUCTEM OTCYETA.

Dopma KoHmpos: PEUIeHUE 3a1a4
EI'D no Teme, BEINOIHEHUE
MPaKTUYECKUX PabOT, YCTHBIE OMPOCHI,
TeCTHpOBaHUE, (GPU3NICCKHUI TUKTAHT.
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2.3

3aKOHBI COXPAaHCHHA B
MCXaHHKE

Nmmynibc MaTepraibHON TOYKHU
(Tena), cucTeMbl MaTEpPUATBHBIX

ToueK. IMIyIIbC CHUITBI U I3MEHECHHE
HUMITyJIbca TeJla. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE JBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBL.
Kunernueckas sneprus
MaTepUAILHOU TOUKHU. Teopema
00 M3MEHEHUU KMHETUYECKOU
SHEPIHUH.

[ToTeHmanbHast SHEpPruUs.
[ToTeHmanbHas SHEPTUs YIIPYTro
ne(opMUPOBAHHOM MPYKUHBI.
[ToTeHmanbHas sHEpPrUs Teja
BOJIM3Y MOBEPXHOCTU 3EMIIH.
IloTennmaapHEBIE U
HETIOTEHIIUAIbHBIE CHITbI. CBSI3b
pabOThl HEMOTEHIIUATBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpAaHEHUSI MEXaHUYECKON
SHEPTUU.

Yupyrue u Heynpyrue

[IpoBeneHue FKCIIEPUMEHTA: U3YUCHHE
a0COJIIOTHO HEYNPYTOTO yAapa

C TIOMOIILIO IBYX OJMHAKOBBIX
HUTSHBIX MAsTHUKOB; UCCIICIOBAHUE
CBSI3U pa0OTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKON IHEPTUH Tesa

Ha TIPUMEPE PACTSDKCHHSI PE3HHOBOTO
KIyTa.

OneHka a0COIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN PU3NUECKUX
BEJTUYMH.

Pemenue pacuéTHbIX 3a71a4 ¢ SBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 hopMyJT IMHAMUKU U 3aKOHOB
COXpaHEHHUS.

Pemenne xauyecTBEHHBIX 3a/1a4

C OTOpPOM HA U3YYCHHBIC B pa3Jieie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (HUBUYECKHUE SBIICHUS.

Onucanre MEXaHU4IEeCKOTO JABUKCHHUS C
HCITOJIb30BaHNEM (DU3HUCCKUX BEJTUIHH:
UMITYJIbC TeJIa, KHHETUYECKast SHEePTHs,
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CTOJIKHOBEHUS.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONIEDP, TPYKUHHBIN
IIUCTOJIET, ABUKEHHUE PAKET.

MOTEHIMATbHAS SHEPTUsI, MEXaHUYECKas
paboTa, MexaHUYECKast MOIITHOCTb.
AHanu3 pu3nyecKkux npoueccoB u
SBJICHUM C UCTIOJIb30BAHUEM 3aKOHA
COXpaHEHUSI MEXaHUYECKOW IHEPTHUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicHEeHHE OCHOBHBIX MPUHIIAIIOB
JEUCTBUS U IPAKTHYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OObsicHEeHUE ABUKEHUS PAKET C OMOPOM
Ha U3y4YeHHbIC (PU3NUYECKUE BETMYMHBI U
3aKOHBI MEXaHUKH.

Hcnonp30BaHne npu MoAroTOBKE
COOOIIEHUI O IPUMECHEHUH 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUHN IS
MOMCKa, CTPYKTYpUPOBAHMUS,
WHTEpIIpETalUK U MPEJICTABICHUS
uH(pOpMAaIU, KPpUTHICCKUN aHATHN3
noytyyaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUM,
HCCIIEIOBAHUM 3aBUCHUMOCTEN
(bU3nYECKUX BEJIMUMH, POBEPKa

MPEI0KEHHBIX TUIOTE3.
@opma konmpons: peuienne 3anad EI'D
110 TEME, BBIIIOJTHEHNE MPAKTUYECKHUX
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paboT, YCTHBIE OMPOCHI, TECTUPOBAHUE,
buznyecKuil AUKTAHT.

Hroro no pazneny

29
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Pa3nen 3. MoJiekyasipuas ¢pusuka. TenjioBblie siBjieHUsA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

10

OCHOBHBIE MOJIOXKECHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU U UX OTMIBITHOE 0OOCHOBAHHUE.
bpoyHoOBCKOE nBMXKEHHUE.
Huddyzus. Xapakrep ABUKCHHUS U
B3aMMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u e€ u3MepeHue.
[IIxama remneparyp Llenscus.
Mopens uieaabHOTO Tas3a.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOM
TEOPUU UIEATHHOIO ra3a.
AOcoiroTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[ITkama remneparyp KenbBuHna.
['a30BbIe 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH /lanbToHa. M3omporiiecchl

IIpoBeneHne 3KCrIepUMEHTa:
ONpENICIICHUE MACcChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnit 00bEMa KOMHATBI, JaBICHUS
Y TEMIIEPATYPhI BO3/lyXa B HEW;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Onenka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEeHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUN TepMOMETpa U bapoMeTpa U
yCJI0BUM UX 0€30MaCHOTO
UCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue pu3n4eCcKuX SBJICHUM

B Y4€OHBIX OMBITaX U OKPY’KaOIIEH
xKu3HU: TudPy3usi, OpOyHOBCKOE
JBUYKEHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JIaBJICHUE raza, TeMIiepaTypa,
CpEIHss] KHHETUYECKast SHEPIUs
XA0TUYECKOTO JBH)KEHUS MOJIEKYI,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJI€ATTbHOM T'a3e ¢ HOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckne yCcTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKYJI.

AHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSA3U CpeHEN
KMHETUYECKOU SHEPTUU TETIOBOTO
JIBUYKEHUSI MOJIEKYJI C a0COJIFOTHOU
TEMITIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIOJIb30BAHHEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popMyn
MOJICKYJISPHOHN (DU3HUKHU.

Pabota B rpynmnax npu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIPETAILINU
PE3YJIbTATOB OIBITOB U aHAJIN3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(dOpMAIUH TIO TEME.

@opma konmponsa: peuienue 3agad EI'D
10 T€ME, BBITIOJTHEHHE MPAKTUYECKUX
paboT, yCTHBIE OTIPOCHI, TECTUPOBAHME,
(U3UYECKUl TUKTAHT, BHIMIOJHEHHUE
MIPOEKTHO-UCCIICIOBATEILCKON pabOTHI.
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3.2

OCHOBBI
TEPMOTMHAMUKHN

12

TepmoanHaMuyeckas CucTema.
BryTpenHss sHeprus
TEPMOJNHAMUYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHUS.
KonunuecTBo TemnoTsl 1 padbora.

BHYTpCHHHSI QHCPIruA OJHOATOMHOI'O

HIcaIbHOTO Ta3a. Buasl

TCILIoNCpcaAavIn: TCIJIOIIPOBOAHOCTD,

KOHBEKIUS, U3JIydYEHHUE. Y IelIbHast
TCIJIOEMKOCTD

BEIIECCTBA.

KonngecTBO TEMIOTEHI

IIPU TEIUIOIEpEaAYE.

[TousiTue 06 anrabaTHOM MpoIecce.

IIepBbIil 3aKOH TEPMOANHAMUKH.
[IprmeHeHue mepBoro 3akOHa
TEPMOJUHAMUKHU K U30MPOLECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aKk0H TEpMOJIUHAMUKMU.
HeobOpatumocTs nporieccon

B IIPUPOJIE.

TennoBbie MamvHbl. [IpuHIUTIBI
NEWCTBUS TEIIOBBIX MAIlIUH.
[IpeobpazoBanus SHEPTUU

B TEIJIOBBIX MallIMHAX.

HpOBe,ZleHI/IG OKCIICPUMCHTA: UBMCPCHUC

yﬂeanoﬁ TEILIOEMKOCTHU BCIICCTBA.

Onenka a0COJIIOTHBIX U OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX

BCJINMYHH.

N3ydenune mojieneli mapoBoil TYpOUHBI,

JBUTATEINSI BHYTPEHHETO CTOPaHUs,
PEaKTUBHOTO JIBUTATEJIS.
OObsiCHEHUE TIPUHIIATIOB JCHCTBUS 1
YCJIOBUH 0€30I1acHOro

HCIIOJIb30BAaHUSI B IIOBCEIHEBHOM
KA3HU JIBUTATENII BHYTPEHHETO
Cropanus, OBITOBOTO
XOJIOIMJIbHUKA, KOHJAUIIMOHEPA.
Onucanue CBOMCTB T U TEIJIOBBIX
SIBIICHUI C UCMOJb30BaHUEM
(bU3MYECKUX BEJIMYMH: JaBJICHHUE ra3a,
TeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHsIS DHEPTHs, paboTa rasa.
Pemenune pacu€THbIX 3a71a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BaHHECM OCHOBHBIX 3aKOHOB

1 (HopMyJ MOJIEKYJISIpHOU (PU3MKH U
TEPMOIUHAMHKH.
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KoaddunmeHT nose3Horo 1eucTBus
TEIIOBOM MAIIIMHBI.

Huxn Kapuo u ero koaddurmeHt
MOJIE3HOTO JICVCTBHSL.
DKOJIOTHYECKHUE TPOOIEMBI
TETJI0OHEPTCTUKH.

TexHuyeckue ycTponcTa u
PaKTUYECKOE MPUMEHEHUE:
JIBUTATEJIb BHYTPEHHETO CTOPaHUSI,
OBITOBOM XOJIOIUIBHUK,
KOHTUITHOHED

Pemenne Kka4yecTBEHHBIX 33]1a4
C OIOPOM HA U3yYECHHBIE B pa3/ieie
«MonexynsipHast pusuka u
TEPMOIMHAMUKA)» 3aKOHbI,
3aKOHOMEPHOCTH U (hHU3UUECKUE
SBJICHHS.

PaboTa B rpymnmnax npu aHanause
JOTOJIHUTENBHBIX HCTOYHUKOB
uH(pOpMaLUU IO TEME.

Dopma KoHmpo.JiA: perieHnue
3aga4d EI'D mo teme,
BBITIOJTHEHHUE MTPAKTUUYECKUX
paboT, yCTHBIE OMPOCHI,
TEeCTUPOBaHUE, PUBUUECKUIA
JUKTAHT, BBITIOJTHEHUE
MPOEKTHOM pabOThI MO
MapoBbIM TypOHMHAM U
JBUTATEIISIM BHYTPEHHETO
CropaHusi.
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3.3

ArperatHbie
COCTOSIHHS BELIECTBA.
da3oBble EPEXObl

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AOcoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3AyXa. HachlleHHbIN
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHHUS.
TBépnoe Teno. Kpucrainmmueckue u
amopdHbIe Tena. AHU30TPONUS
CBOMCTB KpUCTAIUIOB. JKuaKue
Kkpucrauibl. COBpeMEHHbIE
Marepuansl. [InaBnenue u
KpUCTAJTM3anus. Y AebHas TEIIoTa
miasienus. Cyoammanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTBa u
IPaKTUYECKOE TPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
HOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTHHU

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3yXa.
Onenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYMH.

N3yueHue CBONCTB HACBIIIEHHBIX
MapoB, CIIOCOO0B U3MEPEHHUS
BJI&JKHOCTH

HaOmnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUIABJIEHUS] KPUCTAJUIMYECKOTO
BEIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BUM 0€30MaCHOT0 UCTIOIb30BaHUS

B IIOBCETHEBHOM XKU3HU TUTPOMETPA,
MICUXPOMETPA, KAIOPUMETPA.

N3yyeHne TEXHONIOTU OTyYEeHUS
COBPEMEHHBIX MAaTEpHUaOB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUS 10 TEME.
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Pacmo3naBanue GpuznyecKkux sBICHUN

B Y4E€OHBIX ONBITAX U OKPYKAOIIEH
KU3HA: epopmarus TBEPIABIX TE,
HarpeBaHUe U OXJIAKICHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSTHUIN
BEIIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJICKYJISIPHOM
bu3uKH.

Hcnonb3zoBanne HHPOPMaIIMOHHBIX
TEXHOJIOTHH 115 TIOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALUN U
MpeICTaBICHUS] HH(POPMALIUU TTPU
MOATOTOBKE COOOIIEHUI O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKU B TEXHUKE

U TEXHOJIOTUSIX. PopMa KOHMPOJIA:
peurenue 3aaad EI'D o teme,
BBITIOJIHEHHE MTPAKTUYECKHUX PaboT,
YCTHBIE ONPOCHI, TECTUPOBAHUE, JOKJIA].

Hroro no pazneny

29

Pa3znen 4. DnekTpoauHAMUKA
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4.1

SJIGKTpOCTaTI/IKa

16

DnexTpuzanus Te. DIEKTPUIECKHMA
3apsa. [IBa Buaa aneKTpuyecKux
3apsinoB. [IpoBonHuKY,
JTVJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpPaHEHUS AIEKTPHUUECKOTO
3apsaa.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. Toueunslii
ANEKTPUYECKUI3aPSIA.
DIIEKTPUYECKOE TOJIE.
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
nons. [Ipunnun cynepnoznnuu
BJIEKTPUYECKUX Tonen. JInnnm
HaINPSHKEHHOCTH JIEKTPUUECKOTO
OJISL.

PaboTa cui 31eKTpocTaTuyecKoro
nous. [Torennuman. PasHocTs
oTeHIuanoB. [IpoBogHuKY 1
TUDJIEKTPUKH B
AIEKTPOCTATUYECKOM IIOJIE.
JusnexTpruyeckast IpOHULIAEMOCTb.
OnekTpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TJIIOCKOTO
KOHJIeHCAaTOpa. DHEPrusl
3apsKEHHOIO KOHJEHCATOpa.

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
ANEKTPOEMKOCTH KOHAEHCATOPA.
Onenka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3MIEeCKIX
BEJINYMH.

N3yyenue npuHIKUNIOB JCHCTBUSA
AIEKTPOCKOIIA, IJIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydenne npuHIUMIIOB N1EUCTBUS U
YCJIOBHI 0€3011aCHOTO NPUMEHEHUSIB
MPAKTUYECKOMN KU3HHU,

KOMUPOBAIIBHOTO amapara, CTpyuHOro
MIpUHTEpA.

PaccmoTpenue puznueckux OCHOBaHUM
AJIEKTPOCTATUYECKOM 3aIlIUTHI U
3a3eMJICHUS DJIEKTPOIPUOOPOB.
Pelenue pacu€THbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 (HOPMYJ DIIEKTPOCTATHKHU.

Peliennie ka4eCTBEHHBIX 3a]1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUEcKHe
SBJICHUSI DJIEKTPOCTATHKHU.
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TexHuyeckue ycTponucTa u
IPAKTUYECKOE IPUMEHEHUE:
AIEKTPOCKOIL, AIEKTPOMETP,
JJIIEKTPOCTATUYECKAs 3A1IUTA,
3a3eMJIEHUE IEKTPOIprUOOpOB,
KOHJIEHCATOP, KOIMPOBAIbHBIN
arrapar, CTpyWHBbIN IPUHTED.

Pacnio3znaBanue Gpu3nuecKux sBICHUN

B y4€OHBIX ONBITAX U OKpYyKarouei
KU3HU: DJIEKTpU3aLUs TET,
B3aMMOJICHCTBHE 3apsAJI0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOpPMYJT
ANEKTPOCTATUKH.

OnucaHue U3y4YeHHbIX CBOMCTB
BEILIECTBA U SJIEKTPUUECKUX SIBIICHUM

C HCTOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: 3JIEKTPUYECKHI 3apsiz,
HaNPsHKEHHOCTD JIEKTPUYECKOTO

OJIsL, MOTEHIUA, Pa3HOCTh
[MOTEHLHUAJIOB,)JIEKTPOEMKOCT.

AHanu3 pU3nYeCcKux MpoIeccoB U
SBJICHUM C UCIIOJb30BAHUEM
(bu3MYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHMS IIEKTPUUECKOTO 3apsia,
3akoHa KynoHna.

PaboTa B rpynnax npu aHaiuse
JOTIOJTHUTEJIbHBIX NCTOYHUKOB
HH(pOpMAITUHU M ITOJTOTOBKE COOOIICHMIA
O TIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYKAaIOIIEeH )KMU3HU U PUMEHEHUN
UX B TEXHUKE.

@opma konmponsa: peuienue 3agad EI'D
10 TEME, BBITIOJIHEHNE MPAKTUYECKHUX
paboT, yCTHBIE ONPOCHI, TECTUPOBAHHUE,
(bu3NYeCcKuil TUKTAHT, TOKJIaJ.
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4.2

[HocTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3IMIHBIX
cpemax

16

DJIEKTPUYECKUM TOK. Y CIOBUS
CYIIECTBOBAHUS AJIIEKTPUUYECKOTO
Toka. Mctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Harmpsixenue.

3akoH Oma 115 ydacTKa LEeTH.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1epHOE CONTPOTUBIICHUE
BemiecTna. [locnenoBarensHoe,
napajuielbHOE, CMEIIAHHOE
COEAMHEHUE MPOBOJHUKOB.
PaboTa siexTpuieckoro Toka.
3akoH [[xxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHye 3KCIEPUMEHTA: U3yUYECHHE
CMEIIaHHOTO COEIUMHEHUS PE3UCTOPOB;
u3mepenue DJIC UCTOYHUKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS;
HaOJII0ICHUE JIEKTPOJIN3A.

OneHka abCOJIFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJINYMH.

OOBbscHEeHNE IPUHIUIIOB AEHCTBUS U
YCJIOBHM 0€3011acHOrO MPUMEHEHUS
aMIIepMeTpa, BOJIbTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpeBaTENIbHbBIX U
AIEKTPOOCBETUTEIBHBIX IPUOOPOB,
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DJIIEKTPOJIBIKYIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAIIOB. 3aBUCUMOCTD
CONIPOTHUBJIEHUSI METAJIJIOB

OT TEMIEPATYPHI.
CBepXnpoBOJIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKYyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOJyIpPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonymipoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpPaX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DJIEKTPOJIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Monnus. [Inasma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA CONMPOTUBJIEHHUS,
BaKyyMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOJHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenune pacu€THbIX 3a71a4 ¢ ABHO
3aJIaHHON (M3UYECKON MOCITHIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIN
ANEKTPUYECKUI TOKY.

Pacnio3naBanue Gpuznyeckux siBICHUN
B YU€OHBIX ONIBITAX M OKPYKaIoLEeH
YKU3HU: SJICKTPUUYECKas MMPOBOJIUMOCTb,
TETJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JCUCTBUS TOKA.

AHanu3 3JEeKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEIAX MOCTOSTHHOTO TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBRHOIO U MTAPAJIIEITIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTB U 3JIEKTPUUECKUX SIBJIICHUI

C MCMOJIb30BaHNEM (U3HUECKUX
BEJIMYUH: DJICKTPUUECKUU 3apsil, CUJIa
TOKQ, AJIEKTPUUYECKOE HAIIPSKEHHUE,
ANEKTPUUYECKOE COMTPOTUBIICHHUE,
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IPAKTHYECKOE TIPUMEHEHHE:!
amIiepMeTp, BOJIbTMETD,
peOCTaT,ICTOYHHUKH TOKA,
SJIEKTPOHArPEBATEIIBHBIC
IPHOOPHI,IEKTPOOCBETUTEILHBIC
IprOOPHI, TEPMOMET]
COIPOTHBIICHUS, BAKyYMHBIH
JINOJT, TEPMHUCTOPHI K
(hOoTOPE3UCTOPHI,
HOJTyIIPOBOTHUKOBBIH JTHO/T,
raJlbBaHUKA.

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanne HHPOPMaIMOHHBIX
TEXHOJIOTUH 115 TIOMCKA,
CTPYKTYpPHPOBAHUS, UHTEPIIPETALIUN U
MpeACTaBICHNS HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O MTPUMEHEHUU
3aKOHOB MTOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUAX. Dopma KOHMPOTIA:
peienue 3agad EI'D no teme,
BBITIOJTHEHUE MPAKTUYECKUX PadoT,
YCTHBIE OIPOCHI, TECTUPOBAHUE,
(bU3UYECKU JUKTAHT.

Hroro no pazgeny 32

PesepBHOE Bpemst 10 Pemenue 3aganuii EI'D.
OBIIIEE KOJIMYECTBO 102

YACOB I1O ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE

[IpumepHbIe TporpaMmBbl 10 yaeOHbIM npeametam dusuka. 10-11 kimacchl.

1.

2.

8.

HuTepHET-pECYPCEHI
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yupexaenuit/ A.Il. PeimkeBuy — 17 uszn., - M. : Ipoda 2013. — 188c.

kiaccax. beixoso 2012.
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®usuka. 10 knace. Terpaap ast nadopatopHbix padot / ['enaenmreiin J1.J. /

bynarosa A.A. / KopaunseB U.H. / Komkuna A.B.
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