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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeAHero ooiiero oOpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUW W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS
OCHOBHOHM o0Opa3zoBaTeabHON mporpaMmsbl, mpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€roMm denepaibHOl padouelt mporpammbl BocnuTanus u Konuenuuu
npenojaBanus yueOHoro npeamera «dusrka» B 00pa30BaTEIbHBIX OpraHU3AIMIX
Poccuiickoit  depeparuu, — pealM3yIOIIUX  OCHOBHBIE  0Opa3oBaTeIbHbIC
MIPOTPaAMMBL.

[Iporpamma o usmke onpeenser 00s3aTeabHOE MPEAMETHOE COJIEpIKaHuE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIIbHOCTh U3YUYEHHS TEM U Pa3/IeNIOB
y4eOHOTO mpeaMera ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKKA Yy4eOHOro Impolecca, BO3pPAaCTHBIX OCOOEHHOCTEW OO0y4aroUIuXcs.
[Iporpamma mo @u3uke AaET MPEACTABICHHE O ILENIX, COAEp)KaHWUU, OOIIeH
CTparerud OOy4YeHHs, BOCHUTAHUS M PaA3BUTHS OOYYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriyoJIEHHOM ypOBHE.

N3ydyenne kypca (u3MKM yriayOJaEHHOIO YPOBHS TO3BOJISIET PEaM30BaTh
3a1a4u Mpo(eCCUOHAIBHOW OPUEHTAllMH, HAMPABJIEHO HA CO3/IaHUE YCJIOBUH IS
MIPOSIBJICHUS] CBOMX HWHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaXKIbIM
oOy4Jaronumcsi, KOTOpble HEOOXOAMMBI [UIsl TPOJOJDKEHHS O00pa3oBaHUs B
OopraHu3anusx MpoPecCHOHATLHOTO 00pa3oBaHus 1O pPa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIIUATbHOCTSIM.

B nporpamme 1o (u3MKe ONpEAeNstoTCs IUIAHUPYEMbIe pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKK Ha ypOBHE CpeHEro o0iiero 00pa3oBaHusl: TUYHOCTHBIE,
METanpeIMeTHbIe, TNpeaMeTHble (Ha  yrayonéaHom  ypoBHe). HayuHo-
METOJ/IOJIOTHYECKON OCHOBOWM JJisi pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM O0O0yJarouuXxcsi, OCBOWBIIUX
nporpamMmy 1o (uU3MKE Ha YpPOBHE CpeaHero ooOmero oO0pa3oBaHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CACTEMHO-JIEATEIIbHOCTHBIN MOIXO/I.

[Iporpamma o Gpu3uKe BKIIOYACT:

IUTAHUPYEMBIE pe3yIbTaThl OCBOEHUS Kypca (PU3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YyJIbTAThI O TroJIlaM 00y4YeHUS;

conepxkanue yueoHoro npeamera «duszuka» no rogam ooyuyenus. [Iporpamma

1o U3MKE UMEET MPUMEPHBIN XapaKTep U MOKET OBIThH
UCIOJIb30BaHa YUUTEISIMU (DU3HUKH I COCTABIIEHUSI CBOMX pabOUMX MPOrPaMM.

[Iporpamma no gu3rke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHBY YUUTEIICH U
MPEOCTABIISIET BO3MOKHOCTH JIJISI peali3alliy Pa3InuHbIX METOANYECKUX



MOJIXO/I0B K MPenoIlaBaHuio (PU3UKHU HA YTIyOJEHHOM YPOBHE NP YCIOBUU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAEPKAHUS Kypca.

®du3uka kKak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYyNas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIEe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxaromeM mupe. HIKoapHBIN Kypce GU3UKH — CUCTEMOOOPa3yIOInii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (PU3HUUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUN, H3y4aeMbIX XUMHEH, OUOJOTHEH,
dbuznyeckord reorpadguert U actpoHommeil. Mcmonp3oBaHWE UM AKTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHWNA OMPENeNno XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, IMOJIYYEHUS HOBBIX MaTEpHaJIOB C 3aJlaHHBIMU CBoWcTBamMu. M3yueHune
(U3MKKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa oOydaromierocs, B (popMUpoBaHUE YMEHUI NPUMEHSTh HAYYHbBIN
METO/] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpEHETr0 00IIero 00pa3oBaHus MOJ0XKEH
pAI e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOECHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBJIIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MAaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKHU.

Hoesa z2enepanuzauyuu. B cooTBeTCTBMM C HEMl Marepuan Kypca (U3HKU
o0beUHEH BOKPYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBIgeTCS
(opMupoBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJie.

Hoea cymanumapuszayuu. EE peanuzanus NpeanosiaraeT HMCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAYKH, OCMBICIECHUE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTHEM oOWIecTBa, a Takke C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPoOIeMaMu.

Hoesa npuxnaonou nanpasinennocmu. Kypc ¢uszuku yriayOa€HHOTO YpOBHS
pearnoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUHA M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX TMpPEACTaBICHUN W COBPEMEHHBbIE TEXHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoea »3konocuszayuu peanusyeTcss IOCPEICTBOM BBEIECHHS SJIEMEHTOB
COJIEp)KaHus, TMOCBSIIEHHBIX OJKOJOTHYECKHM IMpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a Takke OOCY>KIeHUs
npo0JieM palOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue cofiepkaHusi IPOrpaMMbl 1O (PU3HUKE JOJIKHO OBITH MOCTPOEHO Ha
OPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. s pu3uku peanusaius 3Tux
MPUHLIMIIOB 0a3UpyeTcs Ha UCIOJIb30BAaHUM CaMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JecTBYto1Iero (hakTopa yueoHoro npouecca. s yrnmyonéunoro



YPOBHS — OTO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTAIbHBIE YYEHUYECKHE OMbBIThI MPU H3yUYEHUU HOBOTO
MaTepuaia, JjabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa crioco0a peanuzanuu GU3NYECKOTo MpakTUKyMa. B mepBoM ciiydae nmpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nmub0 mociie EepBOro W BTOPOTO
MOJIYTrOAUN B KaXJOM M3 3TUX KiaccoB. BTopoit ciocod — 310 mHTErpamus padot
MpaKTUKyMa B CUCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOMASTCS B IpOIECCe
u3ydeHus paszzaena (temsl). Ilpu 3Tom mox paGoTamMu MpakTHUKyMa MOHHUMAETCS
CaMOCTOSITENIbHOE  HCCIIEIOBAaHUE, KOTOpPOE TMPOBOJMUTCS IO PYKOBOJICTBY
CBEPHYTOTr0, 00001IEHHOTO BH1a O€3 MOIIAroBOi HHCTPYKIIUH.

B nmporpamme mno (Qusnke cucTeMa YYEHMUYECKOro JKCIIEPUMEHTA,
nabopaTOpHBIX padOT W MpaKTHUKyMa MpeACTaBieHa €IUHBIM IepeyHeM. Buioop
TEMATUKU I 3TUX BUAOB YYCHHUECKUX MPAKTHUECKUX PabOT OCYIIECTBISETCS
y4acTHHUKaMU 00pa30BaTEIbHOTO MpoLecca UCXOS U3 OCOOEHHOCTEN MOYypPOUYHOTrO
IJIAHUPOBAHMSI U OCHalleHua KaOuHetra ¢usuku. llpu »TomM obOecneunBaercs
OBJIaJICHHE OOYYaIOUUMHUCS YMEHUSIMH [POBOJUTH MPSIMbIE U KOCBEHHBIE
W3MEpEHUS, MCCIEAOBAHUS 3aBHCHUMOCTEH (PH3MYECKMX BEIMYMH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAETISETCS PEHICHUIO PACUETHBIX M KaUeCTBEHHBIX 3a71ad.
[Tpu sTOM 11 pacyETHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3a7a4d C SIBHO 3aJIaHHOMN
U HESBHO 3aJIaHHOM (PU3NYECKON MOJIENbI0, TO3BOJIAIOIINE IPUMEHATh U3YUECHHBIE
3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOrO paszjesia Kypca, TaKk U HHTETPUPYS
NIPUMEHEHUE 3HAHUW U3 PpAa3HbIX pa3aenoB. [[nd KayecTBEHHBIX 3a1a4
MPHOPUTETOM SBIISIOTCS 3alaHusi Ha OOBsSCHEHUE/TpeNCKa3aHue MPOTEKaAHUS
(bu3nUecKuX SBICHUN U MPOIECCOB B OKPYXAIOIIEH KU3HU, TpeOyrolue BpIO0Opa
(¢uznyeckoil Moaenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0eCIeUYeHHI0 yueOHOro mpolecca Kypc (Ppu3nku yriryOia&HHOTO
YPOBHSI Ha YPOBHE CPEIHEr0 00IIEro o0pa3oBaHus IOKEH U3y4aThCsl B YCIOBUAX
npenMeTHoro kabuHera. B kaOuHere GU3MKH JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpYJAOBAaHMUE JMJIsI BBIMIOJTHEHHUS YKa3aHHBIX B IMporpamme Io
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT W paboT MpakTHKyma, a
TaKXKe IEMOHCTPAMOHHOE 000pyI0BaHHE.

JleMoHCcTpalluoHHOE  00OpyJoBaHUE (POpMHUpPYETCS B COOTBETCTBHHM C
OPUHLIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH M OOECIEYMBAET TMOCTAaHOBKY
MEPEeUYNCIICHHBIX B TIporpaMMe 1o (U3UKE KIFOYEBBIX JAEMOHCTpAlUN IS
UCCIICIOBAHUSI ~ M3Y4YaeMbIX  SIBJICHUH M  MPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHH.

JlabopaTopHoe 000pyOBaHKE MIJIsl YYUEHUYECKUX TTPAKTUIECKUX pabOT
dbopmupyeTcst B BUJIe TEMATUYECKUX KOMIUIEKTOB U 00€CTIeUnBAETCS B pacuéTe



OJIHOTO KOMIUJIEKTa Ha JBYX oOydammmxcs. TemMaTHyecKue KOMIUIEKTHI
1a60paTOPHOTO OOOPYAOBAHUS IOJDKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTEILHBIX CHCTEM B BHUJIE IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

(dopMupoBaHrE UHTEPECA M CTPEMIICHHUSI O0YUAIOIUXCS K HAYYHOMY
W3YYCHUIO TPHUPOABI, PpA3BUTHE WX HMHTCIUICKTYAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPECTABICHUN O HAYYHOM METOJE NMO3HaHus U (OPMUPOBAHKE
HCCIIEIOBATENIbCKOT'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

(dopMupOBaHrE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHUs OCHOB
CTpPOCHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopmMHpoBaHrEe YMEHUI OOBSCHATD SABJICHUS C UCIIOIb30BaHUEM (PU3NYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O PO (PUUKH JJIs1 PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHHM O BO3MOXHBIX  cdepax  Oyayuiein
npoeccHoHanbHON JACSTENBHOCTU, CBSI3aHHBIX C (U3UKOHM, TMOJIrOTOBKA K
nanbHeieMy o0y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTrkeHHe ITUX Lesneld 00ecredrBaeTC sl pelIeHUEM CIIEeIyIOIINX 3a/a4 B
Ipouecce U3y4eHHs Kypca GU3NKH Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 O0IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIOYAsS  MEXaHWUKY,  MOJEKYJSIpHYI  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHKE YMEHHI MMPUMEHSATH TEOPETUUECKUE 3HAHUS JUTsI OOBSICHEHUS
Gu3NYeCKUX SIBJICHUN B MPUPOJE W I TPHHATHS TMPAKTUYSCKUX PEIICHUN B
TIOBCEIHEBHOM KM3HU;

OCBOGHHE CIIOCOOOB pEHICHHS Pa3IU4YHBIX 3aJad C SBHO 3a/JIaHHOM
(¢usznyeckoil MoJENbIO, 3a/4ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3JaHHE
du3nueckoil MOJeNH, aJeKBATHOW YCIOBHUSM 3aJaud, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHUMaHue (PU3NIECKUX OCHOB U TIPUHIIUIIOB JICWCTBHS TEXHHUECKUX
YCTPOWCTB U TEXHOJOTUUYECKHX MPOIIECCOB, UX BIHMSIHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJaMH CaMOCTOSITEILHOTO TUIAHWPOBAHUS W TPOBEACHUSA
(GU3MYECKMX OKCIEPUMEHTOB, aHalIW3a W HWHTEpPIpETauu  WHGOpMAIIUH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YNIbTaTa;

CO3/IaHHE YCIOBHH ISl pA3BUTHUS YMEHHM MPOCKTHO-UCCIICIOBATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCHoOHATBHON e TETFHOCTH, CBSI3aHHOM
¢ (hU3UKOI.



B cootBerctBun ¢ TtpeboBanusmu PI'OC COO yrayOn€HHBIM ypOBEHB
n3ydeHuss ydeOHOoro mpenmera «du3nMkay HAa YpPOBHE CpPEIHETO OOIIETo
oOpa3zoBaHusl BbIOMpaeTcs OOy4YalOIIUMHKCS, IUIAHUPYIOUIUMU TPOJAOHKCHHUE
o0pa30BaHMsl 10 CHENHATBFHOCTAM (PU3UKO-TEXHUYECKOTO MTPODUIIS.

Ha uzyuenue ¢usuku (yriayOnéHHBIM ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoauTcs 340 yacos: B 10 kiacce — 170 vacoB (5 4acoB B HEAEINIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipemyaraemeiii B mporpamMme 1o (GU3WKE TEPeUYeHb JTa0OpPaTOPHBIX U
PAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JeJacT BBIOOP
MPOBEACHHS Ja0OpPaTOPHBIX pPabdOT ¥ OMBITOB C YYETOM WHIUBHUIYATBHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMS IPUPOBI.

®dusuka — pyHaaMeHTanpHas Hayka o npupoje. Haydnbril Mmeto nmo3HaHus u
METO/IbI UCCIIeTOBAaHUS (PU3UUYECKUX SIBICHUH.

DKCHEepUMEHT U TEOpHs B IIpoliecce Mo3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

Crioco0b1 n3MepeHus: PU3NYECKUX BETUYHH (aHAIOTOBbIE U ITU(POBHIE
MU3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHMM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs U
OTHOCHTEIIbHAS).

MopenvupoBanue (pU3NYECKUX SBJICHHA U MPOLIECCOB (MaTepualibHasg TOYKA,
a0COJIIOTHO TBEpPJIOE TENO, HJIealIbHAs >KUJIKOCTh, HWJICANIbHBIA Ta3, TOYCUHBIN
3apsan). ['unore3a. Pu3nUeCKUil 3aKO0H, TPAHULBI €ro NpUMEHUMOCTH. Dusnyeckas
TEOPHs.

Ponb u MmecTo pusuku B OpMUPOBAHUU COBPEMEHHON HAyUYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenHne cUilbl TOKA U HAMIPSKEHUS B LIETIA MTOCTOSIHHOTO TOKAa MPHU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX UBMEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ H(PpoBoi HabopaTopueit no gusuke. [Ipumepsl u3mepeHus
(bU3HUECKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe 1BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas 1 oOpaTHas 3a1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €r0 MPOCKIIMU HA OCH CUCTEMBI
KOoOpauHaT. TpaekTopus.

Ilepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MITHOBEHHasi CKOPOCTh) U
YCKOPEHHE MAaTE€pUaTbHOM TOYKH, MX HPOEKIMHM HAa OCH CHUCTEMBI KOOpPJWHAT.
CroxeHue nepeMenieHnui u CJI0KeHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBHKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IMyTU MaTepUAIbHOW TOUYKU OT BPEMEHU U UX
rpauku.



CBoOonHOE majeHue. YCKOpeHue CBOOOAHOro MmajeHus. J[BukeHue Tena,
OpOILIEHHOr0 MOJ YIVIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TpaduKu.

KpuBonunennoe  nBuxeHue. JIBMKEHHE  MATEpPUAIBHOM  TOYKM IO
OKpY>KHOCTH. YTIJIOBasi M JIMHEHHas ckopocTh. Ilepuog m wacrora oOpaiieHus.
LleHTpocTpeMUTENBHOE (HOPMAJIBHOE), KacaTEeIbHOE (TAaHI€HIMAIBHOE) U TOJHOE
YCKOPEHHME MaTepUaIbHON TOUKH.

TexHUYecKue yCTpPOHMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: CIHIOMETD,
IBIDKEHUE CHapsOB, LENHbIE, IIeCTepEHYAThle W PEMEHHBIE IEepefayH,
CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu.

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK
JBUKEHUS.

Crioco0bl uccieoBaHus IBUKEHUI.

NnnmrocTpanus npeaeinbHoro nepexoia i U3MEpeHHe MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUM C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBmxeHus Teia, OpOIIEHHOTrO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HarmpaBnenue cCkopocTy P IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHueE IMyTen, TPAEKTOPUNA, CKOPOCTEN IBUKEHUS OAHOTO U TOTO XKE Tena
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPaKMUKym.

N3yueHne HepaBHOMEPHOIO JBUKEHUSA C LEIBbIO ONPEIeIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHus IpyU NPSIMOIMHERHOM PaBHOYCKOPEHHOM JIBUKEHUN
10 HAKJIOHHOM TIJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue YCKOpEHUSI CBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
HCIIOJIB30BaHNEe TU(PPOBOM 1a00paTOPHH).

N3yuenune pABWKEHUS Tejla, OpOIIEHHOro Topu3oHTainbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHONW 3aBHCHUMOCTH MEXAY JaIbHOCTBHIO
MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS TeNa MO OKPYKHOCTH C MMOCTOSIHHOU M0 MOJTYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH NIEPHO/Ia OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro IapameTpoB.



Tema 2. lunamuka.

IlepBbii 3akoH Hprorona. MHepuumanbHble cucteMbl oTcuéra. [IpuHiumn
oTHocuTenbHOCTH ["anmunes. HenHepuuanpHble cUCTEMBI OTCUETA (OINpEAEIICHHE,
IPUMEPHI).

Macca tena. Cuna. [IpuHUIuUI Cynepro3uiuy Cull.

Bropoi 3akon HproToHa 111 MaTepuanbHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUA. DKBUBAJICHTHOCTh T'PABUTALIMOHHOMN U
MHEPTHON MAaCCBI.

Cuna TsKecTH. 3aBHCUMOCTD YCKOPEHHSI CBOOOHOTO MAaJCHHSI OT BHICOTHI
HaJl IOBEPXHOCTBIO IUIAHETHI U OT reorpauyecKkoi MUpOThL. JIBuxKeHnE HEOECHBIX
TeJ U UX CIyTHUKOB. 3akoHbI Kemiepa. [lepBas kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttena, nrmxyierocs ¢
YCKOPEHHEM.

Cuna tpenns. Cyxoe TpeHue. Cuiia TpPEHUsI CKOJIBKEHUS W CHJIA TPEHUS
nokosi. Koaddumment tpenus. Cuna CONpPOTHBIECHHMS NpPHU JIBH)KEHHH Teja B
KUJKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTENBHOTO JBUKECHHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHu4yeckre yCTpoMCTBAa U TEXHOJIOTHYECKUE MMPOUECCHI: TOAIINITHUKH,
JNBUKCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBMXKeHUS TNl B UHEPIIMATIBHBIX U HEMHEPIIMAIBHBIX CHCTEMAaXxX
OTCYETA.

[IpyuHIMIT OTHOCUTEBLHOCTH.

Kauenune nByx HMIMHAPOB WK IIAPOB PA3HOM MACCHI C OJUHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAILHON CUCTEMBI OTCUETA.

CpaBHeHrE  PaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TeIy CUI €
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLIMAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEIl.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U ITAICHUH.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUS. Yuenuueckuii

IKCnepumenm, 1adopamopHsvie padomol, NPAKMUKYM.

N3mepennie paBHOAEHCTBYIONIEH CUII ITPU ABUKEHUHU OpycKa N0 HAKIOHHON
IIJIOCKOCTH.

[IpoBepka runore3sbl 0 HE3ABUCUMOCTH BPEMEHU JABUKEHUS OpyCKa 1Mo
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccenenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHHKAIOIINX B MIPYKUHE U
PE3MHOBOM 00pas3Iie, OT BX AchOpPMAIIHH.

N3yuenne ABUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JIETKUH OJIOK.

N3mepenue ko3puirenta TpeHus Mo BETUYHHE YTI0BOT0 KoddduimeHTa
3aBUCHMOCTH Frp(N).

NccnenoBanue nBrkeHus OpycKka Mo HAKJIOHHOM TJIOCKOCTHU € IEPEMEHHBIM
K02 (P PUIIMEHTOM TpEHHUS.

N3ydenne nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenbHoe M BpallaTteiabHOE JBUKEHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumleHus. [lmedo cuiibl.
CrnoxxeHue cuil, IPWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCcTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHnyeckue ycTporuCcTBa U TEXHOJOTHYECKUE MMPOLECCHI: KPOHIUTENH,
CTPOMTENBHBIN KPaH, pEIIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopruie pabomol, npaKkmukKym.

UccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh
BpAILLECHHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUJI YIIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TIIOMIAb ONOPBHI.

Tema 4. 3axonbl coXpaneHusn 6 MexaHukxe.

Nmnynee MaTepuanbHOM TOUKH, CUCTEMBI MaTepUAIbHBIX TOUeK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUH LIEHTPa Macc.

NMmyiibe CUIIBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT nmnysbca MaTepuagbHON Touku. [IpencraBnenre o coxpaHeHnu
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX MOJIAX.

PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM TepemenieHuu. I'papuyeckoe
npeACcTaBieHUEe PadOThl CUIIBI.

MOILHOCTH CHUJIBI.

Kuneruueckas sHeprusi MarepuanbHOi TOUkd. Teopema 00 u3BMEHEHUH
KUHETUYECKOW IHEPTUU MATEPUAIIBHONU TOUKH.



[loTeHIManbHBIE M HENMOTEHUHAIbHBIE CHIbL. [lOoTEeHUMaNIbHAs HHEPrUsl.
[lorenuuanbHas sHeprus ynpyro nehopMUPOBaHHOHN mpykuHbI. [loTeHnnanbHas
SHEprusl Tejaa B OJHOPOJHOM TIpaBUTAlMOHHOM Tnosie. [loTeHumanbHas >HEPTHs
TeJa B TPaBUTALIMOHHOM I0JIE OAHOPOJHOIO mapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKast CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HEMOTEHIIMAJIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW dHEPTUr
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyuM 11 UI€aIbHOM JKUJIKOCTH KaK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MTPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIA MHUCTOJET, TUPOCKOMN, (UTypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

N3mepenne MOIHOCTY CHUJIBI.

W3mMeHeHue sHepruu Tena Mpu COBEPIIEHUN PabOTHI.

B3anmHbIe npeBpaiieHuss KHHETUYECKOW U MOTEHIIUAIBHON YHEPTUM IPH
JNEHUCTBUU Ha TEJIO CWIBI TSYKECTU U CUIIBL YIIPYTOCTH.

CoxpaHeHHe dHepruu Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenne nmnyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJEINN JIEKTPOMOOMIIS ¥ MOLITHOCTH CHUJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccenenosanue coOXpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUs TOTEHIIMAIBHOW SHEPTUU MPY>KUHBI C pabOTON CUJIBI
TPEHUS.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU JABMXKEHUU Tella IO HaKJIOHHON
IIJIOCKOCTH.

Pa3znes 3. Mousieky/isipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIsApHO-KMHeTnYeckoil teopuu (MKT), wux
ombITHOe oOocHOBaHue. [uddysus. bpoyHOBckoe ABWXKEHHE. XapakTep
JIBWKEHUS M B3aMMOJCHCTBUS YaCTHL BemlecTsa. Monaenn CTpOeHMs TIasos,
KUJIKOCTEH U TBEPABIX TEI U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX



mozaenel. Macca u pazmepsl Mosiekyn (aromoB). KonnuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u ciocoObl e€ uzmepenus. [lkana
temmneparyp Llenbcus.

Mojenb uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKON TEOPHUH: YACTHULIBI
rasza ABWKYTCS XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temmnepatyp KensBuna). 3akon Jlanbrona. M3omporneccsl B
UJCATBHOM Ta3e C I[OCTOSIHHBIM KOJUYECTBOM BemlecTBa. [ 'paduyeckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TepMa, U30X0pa, n300apa.

CBa3p  MEXIy JIaBJICHHEM H©  CPEOHEW  KUHETHUYECKOW  JHEprueu
MOCTYIATEILHOTO TEIUIOBOTO JIBIXKEHUS MOJIEKYJl HJICAIbHOTO Tra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3b a0COJIIOTHOM TeMITepaTyphbl TEPMOJMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHn4Yeckne yCTporuCcTBa U TEXHOJIOTUYECKUE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Jlemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BEIIECTBA.

Mogenb GpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbita lITepHa.

[IpuTskeHnE MOJIEKYII.

Mojenu KpuCTAUIMYECKUX PEUIETOK.

Habmtonienue u ncciaenoBaHue U30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

Hccnenosanue mmpouecca yCTaHOBIIEHUS TEIIOBOTO PaBHOBECUS IIPH
TEII000MeHE MEXKy Topsiueit U XOJIOAHOM BOIOM.

N3ydenne n30TepMrUyIecKoro mpoiecca (peKOMEHI0BAaHO UCTIOIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenue n30XopHOTO Ipolecca.

N3yuenue n3o0apHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T/]) cucrema. 3anaHvie BHEIIHUX YCJIOBUH s
TEPMOJIMHAMHUYECKOW CUCTEMBbl. BHelHNEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHUSI BEJIMYHWH, ONKCBHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauanmo TtepmoamHaMuku. (CaMONpPOM3BOJIBHAS — pEJIAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOrO rasa B TEPMOAMHAMUKE — CHCTEMA YPaBHEHHI:
ypaBHeHHe MenzaeneeBa—Knaneiipona U BbIpaK€HHE U1 BHYTPEHHEW SHEPTUU.
VYcnoBusi NpUMEHUMOCTH 3TOW MOJIEIW: HU3KAas KOHIICHTPAIUSl YacTHIl, BHICOKHE
TEeMIEpaTypbl. BeipaxkeHue s BHYTPEHHEN SHEPTHU OJHOATOMHOIO HAECATbHOTO
rasa.

KBa3ucratnueckue u HECTaTHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMouHaMuKe. Beruncnenue padoTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teruonepenaya  Kak  coco0  WM3MEHEHUST  BHYTPEHHEH  SHEPIuu
TEPMOJIMHAMMYECKOW  CHUCTeMbl 0€3  COBepIlIeHUs paboTHI.
KonBekuusi, TeIIonpoBOIHOCTh, U3ITYYCHHUE.

KomnuectBo Ttemnorel. TemmoéMKocTh Tena. YIeapHas MW MOJSpHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIIOTa CrOpaHHs
TormBa. Pacuér koiumuecTBa TEIUIOTHI NpW Teruionepenaye. llonstue 006
aauabaTHOM ITIpoIIecCe.

IlepBblii 3akOH ~ TepMOAWHAMHUKHA. BHyTpeHHss sHeprus.  KonudecTBo
TEIJIOTBI W paboTa Kak Mepbl  W3MEHEHHMS  BHYTPEHHEH  HSHEpPruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH JJisi PABHOBECHBIX MPOILIECCOB: YEPE3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKONM CHUCTEMBI MPOXOIUT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUI1  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOYKHO TIEPeIaTh TEIUIOTY OT 00Jiee XOJIO0IHOTO Tea K Oojiee HarpeToMmy 0e3
komrniencanuu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/I.

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJOTUYECKHUE aCTIEKThI HCTIOJIb30BAHUS TEIIOBBIX ABUTATENEl. TemioBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEBI.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: XOJOUIIbHHUK,
KOHJIUIIMOHEP, AW3CJIbHBIM U KapOHOpaTOpHBIM JBUTATENW, MapoBas TypOWHa,
MOJIYYECHHE CBEPXHUBKUX TEMIIEPATYp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTraHUYeCKOTO TOILJIUBA IS
BBIPAOOTKHU «TETUIOBOI» U JICKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune TeMriepatypsl py ainadaTuueCckoM pPacIlIupeHUH.

BosznymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0Obl U3MEHEHUsI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annadbaTHOTO Ipoliecca.

KomnproTepHbie MOJIENTN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIITOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydenne B3auMOCBSI31 SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS U
TeMIepaTypbl KUTIEHUS dKUJKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[Tapoo6pazoBanue u KoHAeHcalus. Micnapenue u kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHble W HEHaChIIEHHbIE Tmapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHHUS HACBHIIIEHHOTO Mapa OT TEMIEPATYPhl, UX HE3aBUCUMOCTD
OT 00b€Ma HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHHUS OT JTaBJICHUS
B KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmueckue u aMmopHbie Teaa. AHU3OTPONUS CBOMCTB
kpuctajuioB. [lmaBneHuwe m KpucTaumsauus. YAenbHas TEIUIOTA IUIABJICHUS.
CyO6aumarnus.

Hedopmanuu TBEpaOrO Tena. Pactsbkenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TermoBoe pacimimpeHue XKUAKOCTEN M TBEPABIX Tell, O0BEMHOE U JIMHEHHOE
pacupenre. AHTapMOHHM3M TEIJIOBBIX KOJI€OaHM YaCTHUIl BEIECTBA KaK MPUYMHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX MEPEX0OIaxX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOE HaTskeHUE. KorphuiMeHT MOBEPXHOCTHOTO HATSXKEHUS.
Kanmmiapasie sBinenus. JlapiieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckne yCTpPOWCTBA U  TEXHOJIOTMYECKHE TMPOLECCHL:  KUIKHUE
KPUCTAJLJTbI, COBPEMEHHBIE MaTepHaJIbI.

Jemoncmpayuu.

TerutoBoe pacmupeHue.

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue. Kurnenue npu noHM>X€HHOM JaBIICHUU.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.



Kanunnspheie sBneHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarnmii.

Habmronenune manbix nedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX ITapPOB.

N3mepenne abCoMOTHOM BIaKHOCTH BO3/[yXa U OIIEHKA MacChl MapoB B
IIOMELICHUU.

N3mepenne koadduiimeHTa moBepXHOCTHOTO HATSHKCHUSL.

N3mepenne moayns FOnra.

HccnepoBanne 3aBUCMMOCTH  Jedopmaiii  pe3nHOBOro olpasuma  oT
MPUJIOKECHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OneKkTpu3anus Tel W €€ MpOsABICHUSA. DJIEKTpUYecKuil 3apsa. JBa Buna
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKHM, MAUANEKTPUKHM U MOJYNPOBOJHUKH.
DJIEMEHTApHBIN JIJNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS! DJIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Onextpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxénnocts  anektpuueckoro  moss.  I[IpoOubii  3apsan.  JIlunum
HANPsHKEHHOCTH 3JIEKTPUYECKOro nojist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTH IEKTPOCTATUYECKOTO NOJIsA. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. lloTeHnmanbHas SHeprus 3apsiga B JJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHnman snexkTpocTaTndeckoro noiist. CBa3b HANPsKEHHOCTH MOJIL U PA3HOCTH
NOTEHIIMAJIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, Tak H
HEOJIHOPOJIHOTO).

[IpuHIMN CynepnoO3UIIMN SIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsga. llome paBHOMepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsHKEHHOTO To 00bEéMy Tmapa. [losie paBHOMEPHO 3apsKEHHOM
OECKOHEYHOW TIOCKOCTH. KapTuHbl JWMHUNA HanpsLKEHHOCTH ATUX MOJeH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEH.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPsI0B.

JnamekTpuku B 3JIEKTPOCTATUYECKOM oJe. JnanexTpuueckas
IPOHUIIAEMOCTH BEIIECTBA.



Konpencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE coequHeHne KOHAEHCATOPOB. [locnenoBarenbHoe coeuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOJIHOM BJIEKTPUUECKOM TIOJIE.

TexHuyeckre ycTporucTBa U TEXHOJOTHYECKUE MMPOLECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKAS 3aIINTa, 3a36MJICHHE JICKTPOTIPUOOPOB,
KOHJIeHCaTOpkl, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSYKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTpOCTaTUYECKAsl 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JIEKTPOEMKOCTH ILUIOCKOTO KOHAEHCATOpa OT IUIONIaan
MIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHEprus MEKTPUUYECKOTO MOJIA 3apKEHHOTO KOHJICHCATOPa.

3apsiika U pa3psjika KOHJIEHCATOpa YePE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

OrneHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TET.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3IIy4EHUsI CBETOIMO/IA.

N3ydenune npoTekaHus TOKa B LIETIH, COJEpKaIlel KOHEHCATOp.

Pacripenenenue pa3sHOCTH MTOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEI0BATEIbHOM COEIMHEHNN KOHIEHCATOPOB.

UccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuii mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcnoBust CylecTBOBaHUS MOCTOSSHHOTO JIEKTPUYECKOro ToKa. McTouHmku
toka. Hanpsikenue U u D1C é.

3akoH Oma [J1s1 y4acTKa Lenu.

DIIEKTPUUECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JIMHBl M IUIONIAJAN IOMEPEYHOTO CEUYCHUSI.
VY ienbHOE COMPOTUBIICHUE BENIECTBA.

[TocnenoBarenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pabora snexkrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOUIHOCTB ANEKTPUUYECKOr0 TOKA. TermoBas MOIIHOCTb, BbIEsIEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TokKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) JJICKTPUYECKOM I1ienmr. MOIIHOCTh HCTOYHHKA TOKa.
KopoTtkoe 3aMbIkanue.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckue ycTporucTBa U TEXHOJIOTHUECKUE MMPOLECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DICKTPUUECKOU SHEPTHUHU.

Jemoncmpayuu.

N3MmepeHne cuiibl TOKa U HAMPSHKCHUS.

Hccnenoanne 3aBUCUMOCTHY CUJIbI TOKA OT HANPSKEHUS JIJIS1 PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOUOAA.

3aBUCUMOCTh COMPOTUBIICHUS IUTUHIPUIECKUX MPOBOJHUKOB OT JIJTUHBI,
TJIOIIA/IM TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COTMPOTUBIICHUS TIPU OCTOSTHHOM
HaIPSKEHUH.

[Tpsamoe uzmepenne D/IC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bl coeTMHEeHNsI ICTOYHUKOB Toka, D/]C Oartapeil.

Uccnenoanne pa3HOCTH MOTEHIUAIOB MEK/1y TTOJIFOCAMH UCTOYHHMKA TOKA OT
CHUJIBI TOKA B 1ICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopruie pabomol, npaKkmuKym.

UccnenoBanue cMEIaHHOTO COCTUHEHUST PE3UCTOPOB.

N3mepenue yaeapHOoro COnpoTURIICHUS MPOBOIHUKOB.

Hccnenoanne 3aBUCUMOCTH CUJTbI TOKA OT HANPSHKEHUS JJIS1 JTaMITbI
HaKaJIMBaHMUS.

YBenuueHue npesesna u3MepeHus: amrepmeTpa (BOoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanue 3apucumoctu IJIC raipBaHMYECKOI0O dJIEMEHTa OT BpEMEHU
IPU KOPOTKOM 3aMBbIKaHHH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKTy TTOJIFOCAMH UCTOYHHMKA TOKA OT
CHUJIBI TOKA B IICTIH.

Hccnenoanue 3aBUCUMOCTH MOJIE3HOW MOUTHOCTH UCTOYHUKA TOKA OT CUJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJNeKTpUYecKasi MPOBOJUMOCTb  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIOB. 3aBUCUMOCThH COMPOTHUBIICHHUS METAUIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHass MIpUMECHAs IPOBOJANMOCTh
noaynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHL.

DIIEKTPUYECKUI TOK B AJIEKTPOIUTAX. DINEKTPOJIUTHUECKAS TUCCOLIAIM.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

DIIEKTPUYECKHI TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIbHBIN
paspsia. PaznmuuHble TUIIBI CaMOCTOSITENBHOTO pa3psna. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHUE: Ta30pa3psaHble
JAMIIbI, AJIEKTPOHHO-JIy4eBasi TpPyOKa, MOJYNPOBOJAHUKOBBIE TPUOOPHI: AHO/I,
TpPaH3UCTOp, (POTOAMOJ, CBETOJMOMA, TajbBaHHWKA, padUHUPOBAHUE ME]IH,
BBIIIJIABKA AJTIOMUHUSA, SJIEKTPOHHAs] MUKPOCKOTIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3IEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3IyXaA.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOJAUMOCTD JUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HaOnronenue anexTposiusa.

N3mepenue 3apsaa 0OTHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUSI ~ TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JUOAA.

Du3HYeCKUul MPAKTUKYM.

Cnoco0bl u3mMepeHus: (U3NYECKUX BETMYUH C UCIOJIH30BAHUEM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTETBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCUTEBHBIE TTOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEU
bu3nUecKkuX BETWYHH, MPOBEpPKa MPEAJIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
OIMCAaHHBIX B TEMAaTUYECKUX paszzenax «YYEeHUYECKUH
AKCIIEPUMEHT, 1a00paTOPHBIE PAOOTHI, MPAKTHKYM).

MexknpeaMeTHbIE CBA3H.

WNzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCSA ¢ YUYETOM COAEPIKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUU, FeoTpauu U TEXHOJIOTHH.

Mesricnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20

nO3HAaHUA: SBICHUE, HAYIHBIN (DAKT, TUTIOTE3a, (U3UUecKasi BETUINHA, 3aKOH,



Teopusi, HAOJIOEHUE, SKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIb, U3MEPEHHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: pelmieHUe CUCTEeMbl YypaBHeHHH. Jlunednas QyHKuus,
napabona, runepOosa, ux rpaguku u cBoiicrBa. TpuroHomerpuueckue QpyHKIHU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BeKTOpb! ¥ UX MPOEKIMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Bbuonozua: vexannueckoe ABIKEHUE B JKMBOUM mpupone, Auddysus, ocMoc,
TEII0O0OMEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIMICH Cpelibl,
yTUau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIUIOBOW» U
ANEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHNE U KAIIWJUISIPHBIE SIBJICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SBIICHUS B )KUBOM IIPUPOJE.

Xumuna: NACKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJIIpPHAs Macca, IOJyYEHHE HAHOMATEPUAJIOB, TEILIOBBIC
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEU U Ta30B, KUIAKUE KPUCTAILIBL, DIEKTPUUECKUE
CBOWCTBA METAJUIOB, YJICKTPOJUTHYECKAS TUCCOLMALMS, TAIbBAHUKA, DIIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghus: B1axxHOCTH BO3yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKEHHUN C UCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CYXOrO0 U OKUIAKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHILTENH, peméTyaTrble KOHCTPYKLHMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHMKE (TMPOCKOI, BOAOMET W JIPYyTU€), IBUrareib BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPOIpPHOOpOB,
ra3zopaspsHble JIaMIIbl, TOJIYIPOBOJIHUKOBbIE PUOOPHI, TaJIbBaHUKA.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMS ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS ydeOHOro Tmpeamera «Duzukay
JOJDKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMUXCSl PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAllU{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAJUIIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOIO
OTBITA U OMBITA JIEATEIIBHOCTH B MPOIECCE pPealn3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOW IE€SITEIBHOCTH, B TOM YHCIIE€ B YACTH:

rPasKIAHCKOT0 BOCIIUTAHMS:

e CchOpPMUPOBAHHOCTb TpPaXJAHCKOM  TO3UIMM  OOyYaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUHCKOIO 00IEeCTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIICUETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYIpaBIEHUH B 0Opa3oBaTEIbHOM
OpraHu3alluy;

e YMEHHE B3aMMOJICCTBOBATH C  COLMAJIBHBIMU  WHCTUTYTaMH B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOM JI€SITEINHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

e I[IEHHOCTHOE OTHOIIEHHUE K FOCY/IapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKK U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, ITUUYECKOTO ITOBEICHUS;

e CIIOCOOHOCTH OIEHWBATHh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPHUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyIyIIEro.

3CTETUYECKOT0 BOCTIUTAHMS:

e OCTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUYAs SCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIET0 PU3NUECKOIN HayKe.

TPY/A0BOI0 BOCIIUTAHMS:



UHTEPEC K pa3IuYHbIM chepaM MpoPecCuOHANbHON AEATEIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKOM MW TEXHUKOW, yMEHHE COBEpIIATh
OCO3HaHHBINA BbIOOP OynyIie mpodeccuu u peaan3oBbIBaTh COOCTBEHHbIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3UKU HA TPOTSHKEHUU BCEH KU3ZHH.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(hOpPMHUPOBAHHOCTH HKOJIOTUUECKOMN KYJIbTYpPbl, OCO3HAHKE TI00aTBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICCTBUM B OKPYKAIOIIEH Cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA;
pacIlIMpEHUE OMbITa ACATEIbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAaHUM 10 (PU3uKe.

HEHHOCTN HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3UYECKON HAYKH;

OCO3HAaHME IIEHHOCTU HAy4YHOM JEATEIbHOCTHU, TOTOBHOCTH B Mpoliecce
U3y4eHUs] (PU3MKH OCYIIECTBIISATh MPOSKTHYIO M HCCIEI0BATEIBCKYIO
NEeATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOATENbHO  (OpMyIMpOBaTh U  aKTyalIM3UpoOBaTh MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATH LEIU AEATEIbHOCTH, 3a1aBaTh IIapaMeTpbl U KPUTEPUU UX
JNOCTHKEHUS,

BBIABJISITh 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B PACCMATPUBAEMBIX
(U3HUECKUX SABJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUs TPOOJIEMbI C YUETOM aHATN3a UMEIOLTNXCS
MaTepUAIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTb, OLEHWBATh COOTBETCTBUE
PEe3yJbTaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBUN EATENBHOCTH;
KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX pPEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciieqoBareLCKue 1eCTBUSA:



BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU TTOHATHSMHA U METOIaMU
du3nIECKO HAyKH;

BJIQJIETh  HaBBIKAMU  Y4€OHO-MCCIIEOBATENbCKOM M TPOEKTHOM
JESATEIIBHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOHMCKY METOJIOB pelIeHUs 3aaad (U3HYECKOTO
COJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BIQ/IETh BUJAMH JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAINH, PEOOPa30BAHUIO U TIPUMEHEHHIO B PA3IMYHBIX YUCOHBIX
CUTYaIUsX, B TOM YHCJE TPU CO3JAaHUHM Y4EOHBIX TPOCKTOB B 0OJACTH
buzukwy;

BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apryMEHThl IS
JI0KA3aTelIbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUU
pelICHMUS;

aHAJIM3UPOBATh TIOJYUYCHHBIE B XOJE pEUICHUs 3a/Jauyd Pe3yJbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTb U (POPMYTUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIHLHOM
JeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;
YMETh MEPEHOCUTD 3HAHUS TI0 (PU3KKE B IPAKTUUECKYIO 00J1aCTh
KU3ZHENICATESIIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIQ/ICTh HaBBIKAMHU TOJY4YeHHUS HHPOpMAINH (PU3NIECKOTO COICPIKAHUS
U3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IMOMCK,
aHaJIM3, CHCTEMaTH3alUi0 W HHTEPIpEeTalui0 WH(OpPMAIUU pa3InyHbIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh CpPEICTBA HWH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJOTHMA B PEIICHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3alMOHHBIX 33Jad C COOJIOACHHEM TpeOOBaHUI >PrOHOMUKHU,
TEXHUKA O€30MacHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPaBOBbIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM 0€3011aCHOCTH;

CO3/71aBaTh TEKCThl (DU3UUYECKOTO COJEpKaHUsl B Pa3NUYHbIX (opmarax ¢
yu€TOM Ha3HaYeHUs WHOOpPMAaMKU M 1EJIeBOW ayIuTOPUH, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3AIHH.



KoMmyHnKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

OCYILIECTBIIATH OOIIEHHE HA YpOKaX (PU3HKH U BO BHEYPOUHOM
JESITEIbHOCTH;

pacrno3HaBaTh NMPEANOCHIIKA KOHQIUKTHBIX CUTYyallui U CMSTYaTh
KOH()JIMKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1araTth CBOK TOUKY 3PEHHS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMaTh M HCHOJNb30BaThb  INpEUMYyLIECTBA  KOMAaHJHOW U
WHIUBUyaJIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBHM C y4ETOM 0OIIUX
MHTEPECOB M BO3MOKHOCTEN KAXKJOT0 WIEHA KOJIEKTUBA;

OPUHUMATh 1I€JIi COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHKEHHUIO: COCTaBISATh IUJIaH
JEUCTBUM, pacpeesaTh pojid ¢ Y4ETOM MHEHUN yYaCTHUKOB, 00CYXK1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U KAXKIOrO yYaCTHUKA KOMaH/bl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UAEH C IO3UIIMH HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B PA3IUYHBIX
CUTyallusiX, MpOSBIATH  TBOPYECTBO U  BOOOpakeHUEe,  OBIThH
WHUIMATHUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO ~ OCYILIECTBIIATh IO3HABATENIbHYIO JESITENbHOCTh B
obnmactu (UBMKA U aCTPOHOMHHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U
dbopmyIUpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJIBHO COCTABJIAIThH IUIAH PELICHUs PACYETHBIX U Ka4€CTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUsS MPaKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacliMpaTh paMKH ~ y4yeOHOTrO TpeiAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIN BBIOODP, apryMEeHTUPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO 3PYIUMLMUA B 00JIacTH
(U3KMKH, TIOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENbHBIM U KYJIbTYpPHBIN
YPOBEHb.



CaMOKOHTpOJIb, AMOIMOHAJIbHBbIA HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JCATEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB 1ETISIM;

BJIQJIETh HAaBBIKAMHU II03HABATEIIBHOM pediIeKCHH KaK OCO3HaHUS
COBEPIIIAEMBIX JICHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pedICKCHU IS OLICHKH CUTYallUH, BEIOOpa
BEPHOT'O PELICHHUS;

YMETh OILIEHUBATh PUCKU U CBOCBPEMEHHO TPUHUMATH PEIICHUS 110 UX
CHIDKCHHUIO;

MIPUHUMATH MOTHUBBI U aPTYMEHTHI APYTUX MPHU aHAIIM3E PE3YJIbTATOB
JIEATEIILHOCTH;

IPUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX MPU aHATIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITUOKH.

B mporiecce qocTikeHUsS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBbI IO
buzuke U1 YpOBHS CpelHEro oOmero oOpa3oBaHusi Yy OOydYaromuxcs

COBEPILICHCTBYETCSA HMOITMOHAJIbHBIN WUHTEJIEKT, MIpEANOIararouii
c(hOpMUPOBAHHOCTH:
e CaMOCO3HAaHMs,  BKJIOYAIONIETO  CIMOCOOHOCTh  TMOHHMAaTh  CBOE

HSMOLIMOHAIIBHOE COCTOSIHUE, BUIETh HANpPaBJIECHUS pPa3BUTHUsI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIFOYAOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIIOCOOHOCTh aIanTUPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U TPOSIBIATH TMOKOCTb, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALM{, BKIIFOUAOIIEH CTPEMIIEHHE K JOCTHKEHUIO LIEIU
U YCIIEXy, ONITUMU3M, HHUIIUATUBHOCTh, YMEHHE JI€HCTBOBATH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIKOYAIOLWEH CIOCOOHOCTh MOHUMATh  SMOLMOHAJIBHOE
COCTOSIHME JpPYIMX, YYHMTHIBaTh €ro IpH OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPauWBAThH
OTHOLIEHUSI C JPYTUMHU JIIOJAbMH, 3a00TUTBCS, MNPOSBISATH HHTEPEC U
paspemiaTh KOHQIUKTHI.



IHHPEAMETHBIE PE3YJ/IbTATDBI

K xonity o0yuyenus B 10 knacce nipeAMETHbIE PE3yNbTAaThl HA YTIyOIEHHOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

MOHUMAaTh POJb (U3UKA B OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COLMAJIbHOM W  ATUYECKOM cdepax AesITeIbHOCTH
YeJI0BeKa, PoJib U MEeCTO (PU3MKKU B COBPEMEHHON HAYYHOUW KapTHHE MUDA,
3HAUYEHHUE OMHCATENIbHOM, CHCTeMATU3UPYIOIIEeH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKOW  (YHKIMA  (PU3HUECKOW TEOPUHM  — MEXaHUKH,
MOJICKYJIIPHON (M3WKKA U TEPMOIUHAMUKH, POJIb (PU3NUECKON TEOpUU B
(bopMHUpPOBAaHUY MTPEACTABICHUMN O (PU3MUECKON KapTHHE MUPA;

pasznuyaTh YCIOBUS MPUMEHUMOCTH MOJIENEeH PU3NYECKUX TN U
MPOIIECCOB (SIBJICHUI): MHEpIMAIbHAsI CUCTEMA OTCUYETA, AOCOJIFOTHO
TBEPAOE TEJNO0, MaTEpUAIIbHAS TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBO0OIHOE MajicHue, abCOMOTHO yripyras aedopmaiis, abCOTOTHO
yIpyroe u abCOJOTHO HEYNPYTroe CTOJIKHOBEHUSI, MOJIEIH Ta3a, >KUJKOCTH
1 TBEPAOTO (KPUCTAJUIMUECKOTO0) TeJa, UI€aJbHbII Ia3, TOUECUHbIN 3aps/l,
OJIHOPOAHOE DJIEKTPUYECKOE I10JIE;

paznuyath yCioBuUs (TpaHMIlbl, 00JIACTH) MPUMEHHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOIIECCHI U SBIICHUS,
HCTIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEJIBHOCTh
MEXaHUYECKOTO JBIKECHHUS, POPMYJIbI KHHEMATHKN PAaBHOYCKOPEHHOTO
JBUKEHUs, TpeoOpa3zoBanus ["anuses st CKOPOCTH U MEPEeMEILEHNUS,
3akOHbl HpIOTOHA, TIPUHLMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHUPHOT'O TATOTCHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPTUH, CBSI3b PAOOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKON SHEPTHH,
YCIOBHSI ~ paBHOBECUS TBEPAOrO  Tejia), MPU STOM  HUCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh

yCJIOBUSI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuii [ anmes,
BTOPOT'O M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUSI UMITYJIbCA U
MEXaHUYECKOUN YHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHATM3UPOBATh U OOBSCHSITH TETUIOBBIE MPOILIECCHI U SBJICHHUS, UCTIONB3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MOJNEKyJIIpHOH (QU3UKK U
TEPMOAMHAMHUKN (CBSI3b JIABJICHUS MACAIBHOTO Ta3a CcoO CpeaHei
KUHETUYECKOW HDHEPIrUEr TEIUIOBOTO JABMXKEHHUS M KOHUEHTPALIMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEAHEW KUHETUYECKOU
SHEPTUEH TEIJIOBOTO ABMXKEHHUS €r0 YaCTHI, CBSA3b JABJICHUSA UACATBLHOIO
raza C KOHLEHTpAMEN MOJEKYJI M €ro TEeMIIEpaTypou, YpaBHEHUE
MenpaeneeBa—Kianelipona, TEpBbIM 3aKOH TEPMOJUHAMUKHU,

3aKOH



COXpaHEHHUs SHEPruu B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTEMaTUYECKOE  BBIPAXKECHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Knanenpona;

aHAJIM3UPOBaTh M  OOBICHATH DJICKTPUUECKUE SBICHUS, HCIOIB3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
ANEKTPUYECKOTrO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJISI, MPUHIUMI CYNEPHO3UIUU DIIEKTPUUECKHUX
MOJIEH, MPU 3TOM YyKa3blBas yCIOBUS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKU BayKHbIE COOTHOILICHMS: 3aKOHbI OMa Juisi ydyacTka
LeNW WU Uil 3aMKHYTOM DJJIEKTPUYECKOM LenH, 3akoH Jlxoynsa—JleHuna,
npasuia Kupxroda, 3akonsl @apajes A 371€KTpoIn3a);

ONKCHIBATh (PU3UYECKHE TMPOLECChl U SBJICHUS, WCIONb3YS BEIUYMHBIL:
nepeMenieHne, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJ€HUE, IOTECHUUAJIbHAS DJHEPIUsi, KHUHETHYECKas
SHEPrUs, MEXaHWYecKas 3Heprusi, padoTa CHIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHME, CHJIa TSKECTH, CUjla YNPYroCTH, CUja TPEHHs, MOIIHOCTH,
SHEPrusi B3aUMOJCHCTBUS Tela C 3emiiéid BOMU3M €€ IOBEPXHOCTH,
SHEprusi ynpyrod nedopmanuud HOpPYXKHUHBI, KOJWYECTBO TEILJIOTHI,
a0COJIIOTHAsI TeMmreparypa Teja, paboTta B TEPMOAUHAMUKE, BHYTPEHHSS
SHEpPrusl HUACAIBHOTO OJHOATOMHOrO Ta3a, paboTa HIeaJbHOro rasa,
OTHOCHUTENBbHAS BIAXHOCTH Bo3ayxa, KIIJ[ wnmeambHOro TemioBoro
JBUTATEJIS; IEKTPUUECKOE M0JIE, HAPSKEHHOCTh AIEKTPUYECKOTO MO,
HaIMpsOKEHHOCTh MOJIS TOYEYHOTO 3apsja WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JUAJIEKTPHUKE, IMOTEHUMAN 3JIEKTPOCTaTUYECKOro IOJI,
Pa3HOCTh  MOTEHIMAJNOB, AJEKTPOJABIKYIIAsl  CHJIa, CHUJa  TOKa,
HanpsDKEHUE, MOIIMHOCTh  TOKa,  JJIEKTpUYecKas EMKOCTh INIOCKOTO
KOHJIEHCATOpa, CONPOTHBJIEHHE ydYacTKa LENHU C IOCJIEeI0BATEIbHBIM U
napaJijIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO TOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  TMPOTEKaHWS  (U3UYECKUX  SBIICHUIA:
MEXaHUYEeCKOe [IBI)KEHHE, TEIUIOBOE JBMKEHUE YaCTUIl BEIECTBA,
TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE ABMkKeHUE, Muddy3us, ucnapeHue,
KUIEHUE U KOHJEHCAIMs, IJIABJICHUE U KPUCTAIIIU3ALINS, HAIPABICHHOCTh
TEIUIONEepEaaut, IEKTPU3ALUs TeJ, S3KBUIIOTEHINAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

MPOBOAMUTDH MCCIIEOBAHNE 3aBUCUMOCTU OJHON (PU3NYECKON BEIUYUHBI OT
IpYrOM €  HCHOJIb30BAHUEM  NPSMBIX  U3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOU
3aBHCHUMOCTH (PM3NYECKUX BETUYHH B BUJE TPAPUKOB C YUETOM



a0COJTFOTHBIX TOTPEIIHOCTEeH U3MEPEHUH, IeIaTh BEIBOIBI MO pe3yJibTaTam
HCCJICIOBAHUS,

MPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BEIUYUH, TPU 3TOM
BBIOMpaTh ONTHUMAJbHBI METOJ HU3MEPEHHUs, OIEHHBATh AOCOJIIOTHBIE U
OTHOCHUTEIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTE OMBITHI MO MPOBEPKE MPEITIOKEHHON TUMOTE3bI: IJIAHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIy4YE€HHBIE pE3yJbTaTbl M JE€JaTh BBIBOJ O CTaTyC€ IPEIJIOKECHHOM
TUIIOTE3HI;

coOmro1aTh MpaBuia 6€30MacHOro TPyAa MPU MPOBEACHUHN MCCIICTOBAHUN
B paMKax Yy4eOHOTrO JKCIEpHMEHTa, TpakTHKymMa W  y4eOHO-
HCCIIEOBATEIIBCKOM M TPOEKTHOW JEATEIBHOCTA C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYAOBAHUS,

peliath pacu€THbIC 3ajlaud C SIBHO 3aJaHHOM M HESBHO 3aJaHHOM
(u3nuecKoil MOJENIbIO: HA OCHOBAaHUM AaHAJM3a YCIOBHUS OOOCHOBBIBATH
BBIOOp (usmueckoil MojenM, OTBeYaromeld TpeOOBaHHMAM 3ajIauH,
NPUMEHATh  (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
(bU3UYECKUX TEOpPUH TIPH MCIOJIB30BAHUM MaTEMAaTHYECKUX METO0B
pelieHus 3a1a4, NpOBOJIUTh PACYEThl HA OCHOBAHUU MUMEIOIIMNXCS JAHHBIX,
QHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATh METOJAbl PEIICHUSA C
y4ETOM TOJTYYEHHBIX PE3yJIbTaTOB;

pemaTh KadeCTBEHHBIC 3aJaud, TPEOYIOIIUE NPUMCHCHHUS 3HAHUHW W3
pa3HBIX pa3zieNioB Kypca GU3UKH, a TAKKE UHTETPAllUd 3HAHUW U3 JIPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJA: BBICTPAaWBaTh JIOTHUYECKYIO
LETIOYKY PACCYXACHUMN C OMOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

HCTIONB30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSCHEHUS OCHOBHBIX
IMPUHIIAIIOB PaOOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYSCKUX YCTPOHCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJNTh TPHUMEPHI BKJIaJla POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OIICHUBATh MOCEJACTBHS OBITOBON U MIPOU3BOICTBEHHOM
NEATCIbHOCTH YEJIOBEKAa, CBSA3aHHOM C (DU3MYECKUMHU MPOIeCCaMH, C
MO3UIIMI YKOJIOTUUECKON 0€30MMacHOCTH, IIPEACTaBICHUN O PAllMOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCHOJb30BAHUM JOCTHKEHUUN
HAYKA W TEXHOJIOTUM [UI1 JAJbHEUIIEr0 Pa3BUTHUS UYEJIOBEUECKOTO
00111eCTBa;



MPUMEHSTh pa3lInuHble CIOCOOBI paboThl ¢ MHPOpMaIen PU3NIecKoro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMALMOHHBIX
TEXHOJIOTHM, MPH 3TOM HCIIOJIb30BaTh COBPEMEHHBbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHH JUIsl TIOMCKa, MepepabOTKU U MpEeAbABICHUS Y4eOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIPETALUH
UHpOpMaIMK, IOJYyYEHHOM W3 PpAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBaTh  IOJy4aeMyl0 HMHpOpMalMIl0 U OIEHMBaThb €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHHWM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

IPOSIBIISTH OpraHU3alOHHBIE U NI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUsT  HOBBIX 3HAHUUW B

MIPOILIECCE BBIIOJIHEHMS POEKTHBIX M Y4€OHO-UCCIIEN0BATENCKUX PadOT;
paboTaTh B IpyIIE C UCTIOJTHEHNEM PA3INYHBIX COIUANBHBIX POJICH,
IUTaHUPOBATh PabOTy IPYyMIIbl, PAIUOHATILHO PacpeAeATh AESITEIbHOCTD
B HECTaH/IAPTHBIX CUTYAIIMSIX, aICKBATHO OIICHWBAThH BKJIAJ] KQXKIOTO U3
YYaCTHUKOB TPYIIIBI B PELICHUE PacCMAaTPUBAEMON TPOOIIEMBI,

MPOSIBJISITH MOTHBALMIO K Oyayliel npodeccuoHanbHOM 1eATeTbHOCTH 110
CHELUATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC

Ne HauMmenoBanue KoauuecTBO 4acoB I[aTa
dueKkTpoHHbIE (LM POBbLIE)

n/ pa3aesioB M TEM Bcer KoHnTpobH IMpakTuyeck H3yYeHH
o0pa3oBaTejibHbIE PeCypPChI

I NporpamMmel 0 ble paboThI ue padboTsbl a

Pasgen 1. HAYUHBIM METO/I IO3HAHUS ITIPUPO/IbI

Hayuns1it MeTox

1.1 6 bubmnoreka IHOK https://m.edsoo.ru/7f41bf72
MO3HAHUS TIPUPOJIBI
Wroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 10 bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 Craruka TBEpAOTO TENa 5 1 https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41
bf72
p4 | JAKOHBI COXpAaHCHHA B 10 1 Bubmaotexa LIOK https://m.edsoo.ru/7f41bf72
MEXaHUKE
Wroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI

3.1 MOJIEKYJIIPHOKUHETUYECK 15 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
Oil TeOpUHn

gp | lepmomnmaMiia. Tenon 20 1 Bu6morexa LIOK https://m.edsoo.ru/7f41bf72
bI€ MaITMHBI

3.3 ArperaTHbIe COCTOSTHUS 14 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
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BeuiectBa. Pa3oBrie
IepPEexXoabl

Hroro no pasneny

49

Paznea 4. JIEKTPOJANHAMUKA

4.1 DNEKTPUUECKOE 110JIE 24 bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
- .

4.2 OCTORAHHBIL 24 Bu6miorexa LIOK https://m.edsoo.ru/7f41bf72
SJICKTPHUYCCKUU TOK
T

43 | O P PaTIEHbX 6 BuGanorexa LIOK https://m.edso0.ru/7f41bf72
cpemax

Uroro no pazneny 94

Pazznen 5. PU3HUYECKHUI MPAKTUKYM

5.1 ®uznyeckuil NpakTUKyM 16 16
Wroro mo pazneny 16
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE Hara
Ne ungposbie U3y4eHus!
Tema ypoka KonTposabhubie | IlpakTnueckue p y
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1 0 0 bubnmnorexka HOK
MPUPOJIE https://m.edsoo.ru/7f41bf72
) Hayunblif MeTo1 TO3HAHUS U METO/IbI 1 0 0
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIepUMEHT U TEOpHs B IIpoIecce
3 nmo3HaHus mpupoel. Habmonenue u 1 0 0 bubamorexa LOK
PHPOAEL https://m.eds00.ru/7f41bf72
9KCIIEPUMEHT B (pusmKe
4 CrniocoOrbl n3mMepeHus: GU3NYECKUX 1 0 0 bubnmnoreka HOK
BEJIMYMH https://m.edsoo.ru/7f41bf72
AOGCOIOTHAS 1 OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 0 0 Bubnworexa [IOK
P P https://m.edsoo.ru/7f41bf72
(bu3MYECKUX BEIUYUH
BxonHol konTpOosEMonenupoBanue
B ¢uzuke. Ponb 1 MecTo pU3MKH B
6 (hopMUPOBAHUH COBPEMEHHOU 1 1 0 Bubnworexa [IOK
. https://m.edsoo.ru/7f41bf72
Hay4YHOU KapTHUHBI MUPA, B
MPAKTUYECKOU JIEeATETLHOCTH JIIOICH
Mexanunueckoe apuxenue. Cucrema
5 otcueta. OTHOCUTEIIBEHOCTD 1 0 0 bubnunorexa LIOK

MEXAaHNYCCKOT'O JIBUKCHUA. HpHMa}I
n 06paTHa;1 3aJa4d MCXaHHUKH

https://m.edsoo.ru/7f41bf72
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Pannyc-BekTop maTepuaibHOU
TOYKH, €70 IIPOEKIMHU Ha OCU

but6mmoreka [IOK

8 KoopauHaT. TpaekTopusi. https://m.edsoo.ru/7f41bf72
ITepememenue. Cxopocts. Mx
MPOEKIIMU Ha OCHU KOOPAMHAT
PaBHOMEpHOE NIpsAMOJIMHEITHOE

9 newkenue. [’ padpudeckoe onucanue bu6muoreka [IOK
PaBHOMEPHOT'O IPSIMOJIMHEMHOTO https://m.edsoo.ru/7f41bf72
JIBUKCHUS

10 CroxeHue nepeMereHuii u bubnmnoreka [HOK
ckopocreil. Pemenue 3anau https://m.edso0.ru/7f41bf72
HepaBHoMepHOE ABMKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHUE. bubmuoreka [IOK
[IpssMonMHENHOE NBUKEHUE C https://m.edsoo.ru/7f41bf72
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJTMHEHHOTO IBUKEHUS C bubmorexa [JOK

https://m.edsoo.ru/7f41bf72
MTOCTOSITHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue
CcBOOOTHOTO MaJcHMS. 3aBUCHMOCTD bubanoreka LIOK

13 KOOpPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/7f41bf72
BPEMEHH U UX TpapuKu
JIBu>keHue Tena, OpOIIeHHOTO MOJ bubnuotexa [JOK

14 YIJIOM K TOPU30HTY https://m.edsoo.ru/7f41bf72
KpuBonuneriHoe 1BUXEHUE.

15 JIBUKEHUE 110 OKPYKHOCTH. YTJI0Bast bu6muoreka [JOK

Y JIMHEWHas ckopocTh. [lepron n
yacroTa. LleHTpocTpemMuTensHoe 1

https://m.edsoo.ru/7f41bf72
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MOJIHOE YCKOPEHUE

KonTponbhas pabota no teme

16
"KunemaTtuka"
[TepBriii 3akoH HproTOHA.
NHepruanpHble CUCTEMBI OTCUETA.
but6mmoreka [IOK
17 [Tpuniun otHocuTenbHOCTH ["anumnes.
N https://m.edsoo.ru/7f41bf72
HeunepuuanbHbie CUCTEMBI OTCUETA
Cuita. PaBHOIEHCTBYIOLIAs CUJIA.
18 Bropoii 3akon Hetotona. Macca bubnmnoreka [HOK
BsaumoseiicTue Ten. Tperuii 3aKoH https://m.edsoo.ru/7f41bf72
19 HrroTona bubmnoreka IIOK
TIpHHIIUIT CYHEPIO3ULIHH CHIL. https://m.edsoo.ru/7f41bf72
Pemrenue 3a1au Ha mpuMeHeHNe
20 3akoHOB HproTOHA bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
3aK0H BCEMHUPHOTO TATOTEHUS.
DOKBUBAJIEHTHOCTh I'PABUTAIIMOHHON
21 1 UHEPTHOM MacCChI bubmorexa HOK
P https://m.edsoo.ru/7f41bf72
Cuna TsKeCTH M YCKOPEHUE
27 CBOOOIHOTO TaJICHUS bubmmorexa [JOK
Z[BI/I)KGHI/IC HeOeCHBIX Tell U UX httDS//medsoorU/7f4lbf72
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
93 KOCMHYECKasi CKOPOCTh. 3aKOHBI bubnmnoreka [JOK
Kennepa https://m.edsoo.ru/7f41bf72
Cuna ynpyroctu. 3akoH ['yka. Bec
o4 Tena bu6nunorexa LIOK
Cuna tpenus. [Ipupoaa u BUIBI CUIT https://m.edsoo.ru/7f41bf72
o5 TpeHus. JIBUKEHUE B KUAKOCTH U bu6muoreka [JOK

https://m.edsoo.ru/7f41bf72
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rase ¢ y4€TOM CHUJIbI COIIPOTUBIICHUS
cpeabl

Hasnenue. ['uapocraruueckoe

but6mmoreka [IOK

26
nasnenue. Cuna Apxumena https://m.edsoo.ru/7f41bf72
AOCOIIOTHO TBEPAOE TEIIO.
27 [TocTynarenbHoe U BpamiaTesbHOE bubmmorexa [JOK
Y P https://m.edsoo.ru/7f41bf72
JBI)KEHUE TBEPJOTO Tela
08 MOMEHT CHUJIbI OTHOCHTEIBLHO OCH bu6mmoreka [IOK
Bpaienus. [1neqo cuibl https://m.edsoo.ru/7f41bf72
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaomy Teny. LleHTp TsxecTn bubnmnoreka HOK
Tena. Y CIOBHs pABHOBECHS TBEPIOIO https://m.edsoo.ru/7f41bf72
Tena. Buael paBHOBeCcHs
bubmnoreka IIOK
30 Pemenue 3agau
A https://m.edsoo.ru/7f41bf72
31 KonTponbhas pabota no teme
"Tunamuka. CtaTuka TBEpIOro Tena"
NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUATTbHBIX TOYCK.
32 Lentp Macc cucteMbl MaTEpUAIBHBIX bubmorexa [JOK
P P https://m.edsoo.ru/7f41bf72
Touek. TeopeMa 0 IBM>KEHUU LIEHTPA
Mmacc
NmMnynbc cuiibl 1 U3BMEHEHUE
but6mmorekxa [IOK
33 HMITyJIbCa Tella. 3aKOH COXpaHEeHUs
https://m.edso0.ru/7f41bf72
uMITyJbca. PeakTuBHOE IBU)KEHHE
MoMeHT uMITysibca MaTepUATBHON
bubanoreka IJOK
34 touku. [IpencraBnenue o

COXPAaHCHUH MOMCHTA UMITYJIbCa B

https://m.edsoo.ru/7f41bf72
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HCHTPAJbHBIX IOJIAX

35 Pemenue 3amau
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLCHHH. bu6muoreka [IOK
I'pacdmyeckoe npencraBaeHue https://m.edsoo.ru/7f41bf72
paboThI cHiTbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
. but6mmoreka [IOK
37 W3MEHEHUN KMHETUYECKOW IHEPTUU
. https://m.edsoo.ru/7f41bf72
MaTepUaIbHOM TOUKH
[TorenumanpHbie U
38 HEMOTEHIIUAaIbHbIEC CUIIBI. bubnmnoreka [HOK
[TorenmmansHas sHeprus. Bropas https://m.edsoo.ru/7f41bf72
KOCMHUYecKasi CKOPOCTb
Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMATBHBIX
. but6mmoreka [IOK
39 CWJI C U3MEHEHUEM MEXaHUIEeCKOU
https://m.edsoo.ru/7f41bf72
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHCHUS MEXaHHUYECKOH SHEePTUN
Ynpyrue u He ne
pyr YIPyr bubanoreka LIOK
40 CTOJIKHOBEHUS. Y paBHEHUE
. https://m.edsoo.ru/7f41bf72
Beprymmm 1utst uieanbHON KHJIKOCTH
a1 KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUS B MEXaHUKe"
Pa3BuTune npeacraBieHuii 0 npupoie
42 Tetu10TEl. OCHOBHBIC MOJIOKEHHUS bubmuoreka [{OK
MKT. uddyzus. bpoyHosckoe https://m.edso0o.ru/7f41bf72
JIBUKCHHE
43 CtpoeHue ra3000pa3HbIX, KUIKHX U bubnmnorexa [JOK
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TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aUMOJICYCTBUS YaCTUL] BEIIECTBA

https://m.edsoo.ru/7f41bf72

Macca u pazMepsl MOJIEKYJT (aTOMOB).

but6mmoreka [IOK

44 K e e !
OJITIECTRO BEMECTRA. LIOCTOMHHA https://m.edsoo.ru/7f41bf72
ABorazipo
Temneparypa. Temiosoe bubnuorexa LIOK
45
paBHoBecue. [llkana Lenbcus https://m.edsoo.ru/7f41bf72
46 Pemenue 3amau
bubmuorexa [IOK
47 u iras. I
FICAIILHBIH Ta3. © a30BRIC 3aKOHAT https://m.edsoo.ru/7f41bf72
48 VYpaBHeHue MeHieneena- bubnmnoreka [HOK
Knanetipona. Pemenue 3anau https://m.edsoo.ru/7f41bf72
AOcoitoTHas Temmneparypa. 3akoH bubnmnoreka [HOK
49
JanbpToHa https://m.edsoo.ru/7f41bf72
50 W3omporeccsl B uaeanbHOM rase ¢ bu6nuoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/7f41bf72
I'pacdmueckoe npencraBneHne
51 M30MPOIIECCOB: U30TEPMA, U30X0Da,
nzobapa
bubanoreka LIOK
52 OcHoBHoe ypaBHeHne MKT
P https://m.edso0.ru/7f41bf72
53 Pemenne 3amau
CBs3b a0CONIOTHOM TemIepaTypbl
TEPMOJIUHAMHYECKON CUCTEMBI CO
54 cpeHel KHHETHYECKOH YHepruei Bubmorexa OK
P P https://m.edsoo.ru/7f41bf72
MOCTYIMATEILHOTO TEIJIOBOTO
JIBIDKEHUS €€ 9aCTHII
55 O06001IeHNe U CUCTEMATU3AIIHS
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3ganui mo reme "Ocuossl MKT"

KonTponbhas pabota no teme

56
"OcHoBbl MKT"
TepmoamHaMHuyecKkas CUCTEMA.
3ajanue BHENIHUX ycioBuit aist T/]
cucteMbl. BHeniHue 1 BHyTpeHHUE
57 napametpsl. [lapamerpst T]] bubmorexa [IOK
Paneipbl. Hiapaveth https://m.edso0.ru/7f41bf72
CHUCTEMBI KaK CpeJHUE 3HAYCHUS
BEJIMYMH, OMMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
bubnuorexa [JOK
58 CamonpounsBoiabHas penakcanus T/
https://m.edso0.ru/7f41bf72
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuorexa [JOK
59 TEPMOJIMHAMUKE. Y CIIOBUSA
. https://m.edso0.ru/7f41bf72
MIPUMEHUMOCTH ATOU MOJIEIIH
YpaBHenue Menpeneena-
N bu6nuorexa [IOK
60 Knaneiipona u BeIpaykeHUE s
. https://m.edso0.ru/7f41bf72
BHYTPEHHEHN SHEpruun
Bripaxkenue 1J1s1 BHyTpEeHHEN
61 9HEPTUU OJHOATOMHOI'O NACaJIbHOTO Bubnuoteka HOK
raza. KBazucraruueckue u https://m.edsoo.ru/7f41bf72
HECTAaTUYECKHE MPOLECCHI
DOnemeHTapHas paboTa B
62 TepMOAMHAMUKE. Bpruncnenue but6mmorekxa [IOK
paboTsI 1o rpaduKy mnpoiecca Ha pV- https://m.edso0o.ru/7f41bf72
uarpaMmme
63 Tennonepenada kak crocod bubanoreka IJOK
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U3MeHeHus BHyTpeHHel sHepruu T /1
cHCTeMBbI 0€3 COBEpIICHUs pabOTHI

https://m.edsoo.ru/7f41bf72

KOHBGKHI/IH, TCIUIOIIPOBOJHOCTD,

but6mmoreka [IOK

64
W3JIy4YECHHUE https://m.edsoo.ru/7f41bf72
KosmuecTBO TENIOTHI.
TennoéMKoCTh TENa. Y AenbHas U
R but6mmoreka [IOK
65 MOJIIpHAs TeTIOEMKOCTH BELIECTBA.
https://m.edso0.ru/7f41bf72
VY nenbHas TENI0Ta CrOpaHus
TOILTMBA
66 Pacuér xonmyecTBa TETUIOTHI pH bubmuorexa [JOK
Terionepenaye https://m.edsoo.ru/7f41bf72
67 [TonsTre 06 aquabaTHOM mporiecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH
KommdgecTBo TerioTel 1 paboTa Kak
. bubmuorexa [IOK
68 MEpbI U3MEHEHHS BHYTPEHHEN
https://m.edsoo.ru/7f41bf72
sHepruu T/I cucremsl
Bropoii 3akoH TepMOAUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6muoreka [JOK
npoueccoB. HeobpaTumocTtsb https://m.edsoo.ru/7f41bf72
MIPUPOIHBIX MTPOIECCOB
20 [TpuHUMIIBI AEUCTBUS TEMIOBBIX bu6nuorexa [IOK
maruH. KITT https://m.edsoo.ru/7f41bf72
7 MakcumansHoe 3HaueHue KIT/I. bubmuoreka [{OK
uxn Kapno https://m.edso00.ru/7f41bf72
72 Pemrenue 3anau
DKOJOTHYECKHE ACTIEKThI
bubanoreka IJOK
73 HCTIOIB30BAHUS TETIJIOBBIX

nsurareisei. TeroBoe 3arps3HEHNE

https://m.edsoo.ru/7f41bf72
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OKpY>Karolleu cpeibl

74

Pemenue 3agau

75

O0001IeHrEe U cUCTEMaTU3aIUs
3HaHuit no reme "TepMoguHaMuKa.
TemmoBeie MaTUHEBL"

76

KonrponsHas pabora o Teme
"Tepmoaunamuka. TeroBbie
MaIuHb!"

77

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue. Y nejpHas
TEeIUI0Ta NapooOpa3oBaHUs

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

78

HacplnieHHble 1 HEHACBIICHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTHU U JABJICHUS HACBIILIEHHOIO
rapa OoT TeMIIepaTyphl, UX
HE3aBUCHUMOCTb OT 00BbEMa
HACBILEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTU

bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

79

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCHUTCIIbHAsA BJIAXKHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

80

IIpomexyTouHass KOHTpPOJIbHAsS
paboraPemienne 3aqa4

81

TBépnoe Teno. Kpucramnmueckue u
amopdHbIe Tena. AHU3OTPOIHS
CBOMCTB KpUCTAJIOB

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72

82

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TenaoTa niaBJIeHUs.

bubanoreka IJOK
https://m.edsoo.ru/7f41bf72
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Cybnumarust

83

Hedopmaru TBEpAOTO TENA.
Pacrsxenue u cxarue. CnBur.
Monyinb HOura. Ilpenen ynpyrux
nedopmarnuit

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

84

TennoBoe pacIMpeHue KUJIKOCTEN 1
TBEPABIX TeJ. AHFAPMOHU3M
TEIUJIOBBIX KOJIeOaHUN YacTuIl
BElIeCTBa

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

85

[IpeoOpaszoBanue sHEprUn B (Ha30BBIX
nepexojax

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

86

YpaBHEHHE TEIJIOBOTO OamaHca

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

87

Pemenue 3agau

88

[ToBepXHOCTHOE HATSIKEHHE.
Kanunnsapuseie siBinenus. Jlapnenue
M0/, UICKPUBJIEHHOM MOBEPXHOCTHIO
xunkoctu. @opmyna Jlammaca

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

89

O06o0011eHNne U cuCTeMaTU3aIUs
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBbie
nepexopl"”

90

KonTponbHas pabota mo Teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

91

DIIeKTpU3anus Tell U €€ MPOSBICHUS.
Onektpuueckuii 3apsia. [[Ba Buma
AIEKTPUIECKUX 3aPSIOB.

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

MOJTYITPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUN
92 3aps. 3aKOH COXpaHEHUs bubmorexa [TOK
DAL P https://m.edsoo.ru/7f41bf72
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiicteue 3apsanoB. Toueunsie bu6muoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/7f41bf72
94 Pemenue 3amau
95 Dnekrpuueckoe nose. Ero neiictue bubnmnoreka [HOK
Ha JJIEKTPUYECKUE 3apsi /bl https://m.edsoo.ru/7f41bf72
Hanps:k€HHOCTB 37IEKTPUUECKOTO
niost. [IpoOHbIii 3apsa. JInHuM
N bu6mmoteka [IOK
96 HaIpsKEHHOCTH 3JIEKTPUUECKOTO
https://m.edsoo.ru/7f41bf72
noisi. OTHOPOJTHOE IIEKTPUUECKOE
noJie
[ToreHimanbHOCTH
3JIEKTPOCTATHYECKOTO MOJIA. bubnuoteka [JOK
97
Pa3Hocth morennmanos u https://m.edsoo.ru/7f41bf72
HaIpshKeHue
[loTenuumanpHas sHEPrUs 3apsia B
08 3JIEKTPOCTATUYECKOM I10JIE. bubnuotexa [JOK
[ToreH1man 3J1eKTpOCTaTUYECKOT O https://m.edsoo.ru/7f41bf72
TIOJIsT
CBs13b HAMPSDKEHHOCTH TIOJIS U
bubnunorexa LIOK
99 Pa3HOCTH MOTEHIUAIIOB IS
https://m.edsoo.ru/7f41bf72
3JEKTPOCTATUYECKOTO MO
IIpuanun cynepno3unuu

QJICKTPUYCCKUX moJiei
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101

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tone

but6mmoreka [IOK

102 PaBHOMEPHO 3apsHKEHHON CephI https://m.edsoo.ru/7f41bf72
[Tosie paBHOMEPHO 3apsIKEHHOTO IO

103 00béMy mapa. [lone paBHOMepHO Bu6muoteka [JOK
3apsKCHHON OECKOHEUHOU https://m.edsoo.ru/7f41bf72
IIJIOCKOCTH

104 [IpOBOHMKY B 3IEKTPOCTATHYECKOM bubnmnoreka HOK
roJje. Y CjIoBUE PaBHOBECHS 3apsJIOB https://m.edsoo.ru/7f41bf72

105 JAMBNEKTpUKH U OTYIIPOBOIHUKH B bubmuorexa [IOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/7f41bf72
Konnencarop. D1eKTpoEMKOCTD

106 KOH/JIEHCATOpa. DIEKTPOEMKOCTh bubmmorera [OK

https://m.edsoo.ru/7f41bf72

IJIOCKOI'0 KOHAEHCAaTopa

107 [TapannensHoe coelMHEHNE bu6nuoreka [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/7f41bf72

108 IlocnemoBaTeabHOE COCIMHCHIE bubanoreka LIOK
KOHJICHCAaTOPOB https://m.edsoo.ru/7f41bf72

109 DHeprus 3apsyKEHHOTI0 KOHJIEHCAaTopa

110 Pemrenue 3anau

111 JIBrKeHne 3apsyKeHHON YaCTHIIbI B bubmuoreka [JOK
OJHOPOJHOM JJIEKTPUYECKOM I10J1€ https://m.edsoo.ru/7f41bf72

112 Pemenue 3amau
O0600611eHre U cucTeMaTH3alus

113 3HAHUU 10 TeMe "DIIeKTPUIECKOoe
rosne"

114 KonrtponbHas pabora no Teme
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"DnexkTpuueckoe mose"

Cuia Toka. [1IocTOSHHBIH TOK.

115 VYcnoBust cyiiecTBOBaHUS bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
MTOCTOSIHHOTO 3JIEKTPUUECKOT'0 TOKA
116 Ucroununku Toxa. Hampsixenue u bu6muoreka [IOK
2J1C https://m.edso0.ru/7f41bf72
117 3akon OMa Jy1sl ydacTKa Lenu. bu6muoreka [IOK
DIEeKTpUYECKOe COMPOTUBIICHUE https://m.edsoo.ru/7f41bf72
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOIHOTO IIPOBOJIHUKA OT €T0 bu6nuoreka [JOK
JUIVMHBI U IJIOLIAHU TIOTIEPEYHOTO https://m.edsoo.ru/7f41bf72
ceueHus
119 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA. bubnuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/7f41bf72
[TocnenoBarenpHOE, TapaIETBLHOE,
120 CMEIIAaHHOE COETNHEHNE bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
MIPOBOTHUKOB
Pacuér pa3BeTBiIEHHBIX
121 3ne1<Tplfqec1<Hx uenei. [IpaBuna bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Kupxroga
122 Pemenue 3amau
Pabora anexktpuyeckoro Toka. 3akoH bubnuoreka [JOK
123 Jxoyna —Jlenua https://m.edsoo.ru/7f41bf72
124 Pemenue 3amau
MOMHOCTD 3AEKTPUUYECKOTO TOKA.
but6mmorekxa [IOK
125 TenmoBas MOIITHOCTH, BBIICIsIEMas Ha

pesucrope

https://m.edsoo.ru/7f41bf72
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126

Pemenue 3agau

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bu6muoreka [IOK
HMCTOYHHMKA TOKA https://m.edsoo.ru/7f41bf72
128 3axon OMa 11 OJIHOM (3aMKHYTO) bubmmoreka [JOK
3JIEKTPUYECKON LIETTH https://m.edsoo.ru/7f41bf72
129 Pemenue 3amau
130 MOoIIHOCTh UCTOYHUKA TOKA buGnuorexa [IOK
https://m.edsoo.ru/7f41bf72
131 KopoTtkoe 3ambikanmne
132 KonzeHcarop B 1ienu nocTOsSsHHOIO bubnmnorexka HOK
TOKa https://m.edsoo.ru/7f41bf72
133 Pemenue 3amau
134 Pewmenne 3amau o reme
"IlocTOSIHHBIN 31eKTpUUECKU TOK"
135 Pewmenne 3amau mo reme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
136 Pewmrenne 3amau o reme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
O06o0011eHne U cucTeMaTU3aIus
137 3HaHui o teMe "llocTosHHBIN
ANEKTPUYECKUH TOK"
138 Kontponbnas paboTa mo teme
"[TOoCTOSTHHBIN 3JIEKTPUYECKHUM TOK"
DneKkTpruyeckasi MpoOBOANMOCTD
139 Pa3IUYHBIX BEIIECTB. bubnmnoreka [JOK

DNEeKTpUUECKU TOK B MeTaJllax.
CBepXIpoBOIMMOCTh

https://m.edsoo.ru/7f41bf72
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140

DNEKTPUUECKUH TOK B pacTBOpPax U
pacIiaBax 3JI€KTPOJIUTOB. 3aKOHbI
@apanes U1 3JIEKTPOIn3a

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

141

DnekTpuyeckuil Tok B razax. [lmazma

142

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHubie npuGopsl

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

143

DJIEKTPUUYECKUIN TOK B
MOJIYTIPOBOTHUKAX

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

144

[TonynpoBoIHUKOBBIE TPUOOPHI

145

Ou3nyecKkuil MPakTUKyM IO TeMe
"M3MepeHue cuibl ToKa U
HaMpPsHKEHUS B LIEMU TOCTOSIHHOTO
TOKa IIPU [TOMOLIY aHAJIOTOBBIX U
UG POBBIX H3MEPHUTEITBHBIX
npubopoB" uiK "3HAKOMCTBO C

uudpoBoit 1abopaTopueil no pusuke.

[Tpumeps! u3mepenus HU3NUECKUX
BEJIMYUH IIPU MOMOUTA
KOMITBIOTEPHBIX JATYUKOB"

146

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHMS C LIEJIbIO ONPEIETICHUS
MIHOBEHHOH cKOpocTH"

147

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHune yCKOpeHHUsl Ipu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
mwiockoctu" min "UcciaenoBanue



https://m.edsoo.ru/7f41bf72
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3aBHCHUMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

148

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenne yCKOpeHHsi CBOOOHOTO
nageHust" win "M3yuenue nBUKEHUs
Tela, OpPOIIEHHOTO TOPU30HTAIBHO"

149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue IBU>KEHUA TeJla 1O
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO" MK
"HccnenoBanue 3aBUCUMOCTU
Teproja OOpalICHIs] KOHHYECKOTO
MasiITHHUKA OT €ro MapaMeTpoB"

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHune paBHOIEUCTBYIOIIEH
CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HAaKJIOHHOM TUIOCKOCTH" WK
"IIpoBepka runoTessl 0
HE3aBUCHUMOCTH BPEMEHU JIBUIKEHUS
Opycka 1o HaKJIOHHOM ITIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

151

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHne 3aBUCUMOCTH CUJT
YIIPYTOCTH, BOZHUKAIOIINX B
IpYyXHHE U PE3UHOBOM 00pasiie, oT
ux nedopmarun” win "Uzyuenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
010K"




152

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenune kodhHumenta TpeHus
110 BEJIMYUHE YTIIOBOTO
Kod(dulreHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHsS OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C IEPEMEHHBIM
kod(durmeHTomM TpeHus" uiIu
"N3yueHue NBUKEHUS rpy3a Ha BaLy
¢ Tpenuem"

153

DuU3nYeCcKuil MPAKTUKYM I10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPAOIO Tela, UMEIOIIETO OCh
Bpaiuenus" uiu "Koncrpyuposanue
KPOHIITEMHOB U Pacy€T CUI
ynpyroctu" win "U3yuenue
YCTOWYUBOCTU TBEPAOTO TEIIA,
HMMEIOIIETro MIonaab Onops!"

154

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tesa 1no
TopMo3HoMy nyTu" uin "M3mepenne
CHJIBI TSTH, CKOPOCTH MOJIEH
AJEKTPOMOOHJISI U MOIIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHHUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3aumoiericTBun" unu "M3mepenue
KUHETUYECKON YHEPIruu Tea 1o




TOpPMO3HOMY ITyTH"

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOTrO
nporecca (PEKOMEHI0BaHO
UCIOJIb30BaHUE UG POBOI
naboparopun)" unu "Mzydenue
HM30XOPHOIO Mpolecca" uiu
"N3yuenue n3obapHoro mporecca”
nnu "lIpoBepka ypaBHEeHUs
COCTOSIHUSA"

156

Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepeHue yaenpbHoi
temnoéMikoct" win "MccienoBanue
rpoIriecca OCThIBaHUS BeIIeCcTBa" NN
"UccnenoBanue aqradaTHOroO
nporiecca" uin "N3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI
KHUIIEHUS KUIKOCTEH"

157

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3y4yeHue 3akoHOMEpHOCTEN
UCHIapeHUs KUAKOCTEeN" Uiu
"N3mepeHue yaenbHOM TeIIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX NAapOB" WU
"N3mepenne abCoMIOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MaccChl
napoB B nomenieHun". ismepenue




KO3 pHUIIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

158

®u3nYECKU MPAKTUKYM 10 TEME
"Habumo1eHne mpeBpalieHust SHEPTUU
3apsKEHHOI0 KOHEHCATopa B
SHEPTUIO U3IYYEHUs CBETOANO0Aa"
uinu "M3ydeHune npoTeKaHusi TOKa B
LIeTIH, coJieprKalleld KoHaeHcaTop"
unu "Pacnpenenenue pa3HoCcTu
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
IIOCJIEI0BATEILHOM COEITUHEHUN
KOHJIeHCaTopoB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PEe3UCTOPOB" NN
"N3mepeHue yaenpHOro
COIIPOTHBIIEHUS IIPOBOJIHUKOB' WK
"HccnegoBanue 3aBUCUMOCTH CUJIBI
TOKa OT HaIPsDKEHUS JUIs JIaMIIbl
HakaauBaHus"

160

@uU3NYECKUI NPAKTUKYM II0 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHa" unu "HMccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTypsl”
unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTEePUCTUKHU Aroaa"

161

Hrorosas MPOMEIKYTOYHAA




KOHTpOJIbHAs paboTa.Pe3epBHbIN
ypok. O6001IeHne u cucTeMaTH3amnus
3HaHuit no reme "Kunemaruka"

162

PesepBHelil ypok. O000IICHHE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"Jlmnamuka"

163

PesepBHbIil ypok. O60011IeHIE 1
CHCTEMAaTH3alMs 3HAaHUI 110 TeMe
"Crartuka TBepi0ro Tena"

164

PesepBHrlit ypok. O60011eHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

165

PesepubIiil ypok. O600611eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETUYECKOU TeOpun"

166

PesepBHelit ypok. O6001IeHNE 1
CUCTEeMaTH3alusl 3HAaHUH 10 TeMe
"TepmoauHamuka. TeraoBbie
MaluHb!"

167

Pesepubiil ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BEILIECTBA.
da30BbIe IEPEXOBI"

168

PeseprubIil ypok. O60061eHIE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OnexTpuueckoe noiue"

169

PeseprubIil ypok. O60061eHIE 1




CUCTEMaTu3alysl 3HaHUi 110 Teme
"TIoCTOSHHBIN 31EKTPUUYECKUI TOK"

PesepBHbIil ypok. O600111IeHIE 1

170 CHUCTEMATHU3AalNA 3HAHUH 10 TEME 1 0 0
"Toku B pa3IMUHbIX cpeaax"
OBLIEE KOJIMYECTBO YACOB I10 170 11 16

I[TPOTPAMME
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