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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yu€éroMm (enepasbHONH pabodeil mporpaMMbl BocnuTaHus W KoHrenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3yUEHHUSI TEM U Pa3JieioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
NPOSIBJICHUS] CBOMX HHTEIIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEM KaxKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs niaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOydYalolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThl IO FOJaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLKkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, W3YYaeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYeHHUs HOBBIX MaTepUajloB C 3aJlaHHBIMH cBoOWcTBaMu. M3ydenue usmku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3nku Ha ypOBHE CpEeIHEr0 O0IIero 00pa30BaHUs MOJIOKEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriomyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM palMOHAIBHOTO IPUPOJOTNIOIb30BAHMS U SKOJIOTHYECKON 0€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JCHCTBYIOIIETO (hakTopa yueOHOTo Tpoliecca.

bonbiioe BHUMaHNUE yAENSETCS PEIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 1711 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHON (hU3UUECKON MOJIEIbIO, TO3BOJISIFOLIUE TPUMEHSATh U3yUYECHHbIE



3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfieia Kypca, TaK M HHTETPUPYS
MIPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3ieoB. /st KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIITFOTCSL 33JlaHus Ha OOBSCHCHHE/TPEACKA3aHuE TPOTEKAHHUS (PU3UUSCKHUX
SBJICHM M TIPOLIECCOB B OKPY’KAaIOIIEH >KU3HU, TpeOyrolire BbIOOpa (pu3nuecKon
MOJICIIU JUISl CUTYalliU MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedeHnto yueOHOro mporecca Kype (pu3uku yriiyOon€HHOTO ypOBHS HA yPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4yaThbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOuHere (U3UMKH JODKHO OBITh HEOOXOIHMMOE J1abopaTOpHOE
000py0BaHUE 715 BHITIOJIHEHHS YKa3aHHBIX B POTrpaMMe Mo PU3HKE YYCHUYECKUX
OTIBITOB, JTAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opyIoBaHUE.

JleMoHCTpaninoHHOe o0OopyJoBaHUuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlabopaTopHoe 000py/IOBaHHE MJIS YYEHUUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYeCKne KOMILJIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOYYaAOIMXCS K HAYYHOMY
U3YUCHUIO TIPUPOJABI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHUpPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYCHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dhopMupOoBaHUE YMEHUN OOBSCHATH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUSCKHUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHHUE TIPEACTABICHHA O POJIM (PU3MKU IS PA3BUTHS JPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX chepax Oymymei
mpoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3UKOW, TOJATOTOBKA K
JTanbHENIIeMy 00y4eHUIO B 9TOM HaIPABJICHHH.



JlocTrxeHne 3TUX Leiel 00ecreuynBaeTcsl pelieHreM CIeAyIoNNX 3a1a4 B
mpoliiecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUs:

npuoOpeTeHne CUCTeMbl 3HAHUK 00 O0IMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYl0O  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUICCKUE 3HAHUS I OOBSICHCHHUSI
bu3MYeCKuX SIBJICHUN B TPUPOJE W JUIsI TPUHSITHS MPAKTUYECKUX PEIICHUH B
MOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3MUeCKOit
MOJICNIbIO, 3ajlay, MOAPa3yMEBAIOIUX CaMOCTOSITEIbHOE CcO3AaHue (PU3nYecKon
MOJIETIM, aJeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM YHCIE 3aJad HHXXEHEPHOTO
XapaKkTepa;

NoHMMaHuEe (U3MUYECKMX OCHOB M TPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

OBIIAJICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
¢u3nYeCKuX  OKCIEPUMEHTOB, aHajiW3a ¢ HMHTEPOpETaluud  HHPOpMAIH,
OTIpeIeNIEHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIIbTaTa;

CO37laHUE YCJIOBHM [JIi pa3BUTUS YMEHHI MPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOM J1€ATEIbHOCTH;

pa3BuTHe uHTEpeca Kk chepam mpodhecCUOHAIBHON e TEILHOCTH, CBI3aHHOMN
C (PUBHKOM.

B cootBerctBun ¢ tpeboBanusiMu DPI'OC COO yriyOn€HHBIA YpPOBEHBb
u3ydyeHus yuyeOHoro mnpeamera «®u3nMka» Ha YpOBHE CpEAHEr0 OOLIEro
oOpa3zoBaHus BBIOMpaeTCs OOYYArONIUMUCS, TUIAHUPYIOIIMMU —TPOJAODKCHHE
0o0pa30oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOn€HHbIH YPOBEHB) HA YPOBHE CPEAHETO OOIIETro
oOpazoBanus orBoutcst 340 vacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEI0),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKEe MepeueHb Ja0opaTOpHBIX U
MPAKTHUECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeaeT BbIOOD
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHblid MeTO/ MO3HAHMS IPUPOBI.

®uzuka — pyHAaMEHTaIbHAS HayKa O mpupojie. HayuHbIit METOl MO3HAHUS U METO/IbI
HCCIIeI0BaHMs (PU3NUECKUX SBJICHUM.

DKCHepuMEHT U TeOpHUsl B MpoIiecce Mo3HaHus mpupoabl. HabmroaeHne u SKkCepuMeHT
B (hU3HKeE.

Crnioco0bl u3MepeHus PU3NYECKUX BETUUYHH (aHAJTOTOBbIE U LIM(PPOBBIE U3MEPUTEIBHBIC
npuOOpPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUUHH (AOCOMIOTHASI U OTHOCUTENbHAS).

MonenupoBanue pU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepHaibHas TOUYKA, A0COTIOTHO
TBEPJIOE TEJIO, HACaNbHAS KUAKOCTh, HWJCATbHBIM Ta3, TOYEUHBIA 3apsy). [wumoresa.
@u3NYECKUI 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3HUecKast TEOpHs.

Pons u mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B
MPAKTUYECKOMN JeATETbHOCTH JIIOJICH.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe nBHXeHUE. OTHOCUTEIBHOCTh MEXaHWYECKOro naBmxeHusd. Cucrema
OTCUETA.

[Ipsmast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MarepuaqibHOW TOYKHM, €r0 MPOCKIHUH Ha OCU CUCTEMbl KOOPJWHAT.
TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPECHHE
MaTepUAIbHOM TOYKH, UX TIPOCKIIUUA HA OCU CUCTEeMbl KoopauHat. ClioxkeHue epeMeleHH
U CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBMKEHUE. 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUAILHON TOYKH OT BPEMEHU U UX IpauKH.

CBobOosHOE majzeHue. Y CKOpeHue CBOOOIHOTO najieHus. JIBmkeHne tena, OpoIeHHOTo
MO YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUSI MaTepuaibHOI
TOYKH OT BPEMEHU U UX rpaduKHu.

Kpuonunennoe nsrxenue. J{BrmkeHne MaTepuaibHOM TOUKH M0 OKPYKHOCTH. Y TJIOBAst
1 JIMHEWHas CKOpocTh. [lepuoa u yactoTa oopamenns. LleHTpocTpeMuTenbHOe (HOpMaIbHOE),
KacaTeJIbHOe (TaHTeHIIMAIbHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuyeckre yCTpPOMCTBA W TEXHOJIOTMYECKUE IMPOIECCHl: CHUIOMETP, IBHKCHHUE
CHapsJI0B, IIETHbIC, IIIECTEPEHYAThHIC U peMEHHBIE TIepeadyn, CKOPOCTHBIC TU(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XaPAKTEPUCTUK JIBUKEHUS.

CnocoObI UcciIe0OBaHUS IBUKEHUN.

Nnmoctpanus nmpeaebHOro nepexo/ia i usMepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€E U B PA3pPEKECHHOM MMPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue CKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHue nyTel, TPaeKTOPUM, CKOPOCTEHN IBUKEHUS OJJHOTO U TOTO K€ TeJia B Pa3HbIX
CHUCTEMax OTCUETA.

Tema 2. /lunamuxa.

[lepBbii  3akoH  HproToHa. HMHepuuansHble  cUCTEMBbI  OTCuéTa.  [IprHUIMD
otHocuTenbHOCTH ["anuies. HennepruanbHbie cucTeMbl 0Tcuéra (OnpeesieHue, puMepbl).

Macca tena. Cuna. [IpuHUIUI Cyneprio3uiuy CUJl.

Bropoi 3akoH HproTOHa 111 MaTepUaibHON TOYKH.

Tperui 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSATOTEHHS. DKBUBAJIICHTHOCTh TPABUTALIMIOHHON U MHEPTHOM MacCCHI.

Cuna T1skecTU. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOrO MajeHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckoil mupoThl. J[BUKeHHE HEOECHBIX Tel U UX
CIyTHUKOB. 3akoHbl Keriepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKYyIIETOCs C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHsS CKOJBXKEHHS M CUIa TPEHHUS IOKOS.
Koadunment tpenus. Cuiia CONpOTUBIICHUS TIPU JBHXKCHUU TeJla B AKUJIKOCTU WM Tas3e, €€
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKCHUA.

Hasnenue. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTMYECKUE ITPOLECCHI: MOAIIUITHUKH, JBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpavuu.

Habnronenue aBM»KeHUs! T€Jl B MHEPIIUATIBHBIX U HEMHEPIIUATIBHBIX CUCTEMAaX OTCUETA.

[IpyuHIMIT OTHOCUTEBLHOCTH.

Kauyenne nByX HUIMHIPOB WM IIAPOB PA3HOW MAcCChl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEUMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE PABHOJCUCTBYIOMIEH MPUIOKEHHBIX K Ty CUJ C MPOU3BEICHUEM MACCHI
T€JIa Ha €r0 YCKOPEHHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenune macc o B3anMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NTOABEME U TAJICHUM.

LeHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Tema 3. Cmamuxka meépoozo mena.

AOcomoTHO TBEpAOE Teuo. [locTynarensHoe 1 BpalaTeabHOE IBUKEHUE TBEPIOTO Tea.
MOMEHT CHJIBI OTHOCUTENBHO OCHU BpauieHus. [1neyo cumnbl. CrioxeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu tena.

Y ciioBust paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMIHOE PABHOBECHE.



TexHuyeckue yCTpoMCTBa U TEXHOJIOTHYECKUE MPOLIECCHI: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peueTyaTble KOHCTPYKIIUY.

Jlemoncmpayuu.

YcnoBust paBHOBECHS.

Buner paBHOBECHS.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NmMnynbc maTepruanbHON TOYKH, CUCTEMBI MATEPHAIBHBIX TOYEK. LIeHTp Macc cuctemsl
MaTepualibHbIX TOUEK. Teopema 0 JBUKEHUU IIEHTPa Macc.

NMnynibe CUITBI M1 U3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyJsibca MaTepuaibHOM TOuku. lIpeacTaBieHrne O COXpaHEHHMM MOMEHTA
UMITYJIbCA B LICHTPAIbHBIX MOJSAX.

Pabota cuibl Ha MajoM M Ha KOHEYHOM TepeMelieHnu. ['paduueckoe npeacTaBicHue
pabOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckast sHeprusi MmaTepuaibHON Toukd. TeopeMa 00 M3BMEHEHUH KMHETHYECKOM
SHEPIrUU MAaTEPUAIBHON TOUYKH.

[TorenuuanbHpIe U HENOTEHIMAIbHBIE CUJIBL. [loTeHManbHas sueprus. [loTeHnnansHas
sHeprus ynpyro aehopMupoBaHHON NPYKUHBL. [loTeHIIManbHas SHEpTHS TeIa B OJHOPOTHOM
rpaBUTallMOHHOM moJie. [loTeHuuanbHass »dHeprus Tejla B TI'PABUTALMOHHOM  IIOJIE
OJIHOPOJHOTO Imapa (BHyTpu M BHe Imapa). Bropas kocmuyeckas ckOpocTh. Tperbs
KOCMHUYECKAsI CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM IHEPTUM CUCTEMBI
TeJl. 3aKOH COXPAaHEHUS] MEXaHUYECKOU YHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyUM IS UACATBHOU KUAKOCTH KaK CIIEACTBUE 3aKOHA COXPAHCHUS
MEXaHHYECKON IHEPTUH.

TexHu4ecKkre yCTPOMCTBA U TEXHOJIOTUUECKHE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET,
KOTEP, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE IBHKCHUE.

HN3mepenne MOIITHOCTH CHUJIBL.

W3menenune sHepruu Tena Mpu COBEPIICHUN PabOTHI.

B3auMHbIe npeBpanieHnss KHHETUYECKOM Y MOTEHIMAIBHOW SHEPTUM NPU IEUCTBUM Ha
TEJIO CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu pu CBOOOTHOM MaICHUH.

Paznen 3. Modgekyisipuasi pu3nKa 1 TEpMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHOBHbBIE TOJIOKEHUSI MOJIEKYJsipHO-KMHeTHYeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Jludpdysus. bpoyHoBckoe nBrkeHUE. XapakTep ABUKECHUS U B3aUMOICHUCTBUS



yacTull BemiecTBa. MoJeian CTpPOEHUsl ra3oB, >KMJIKOCTEH U TBEPIABIX Tel U OOBSICHEHHE
CBOMCTB BEIllECTBA HA OCHOBE 3THX MoJeineil. Macca u pa3Mepsl MOJEKYd (aTOMOB).
KomnuectBo BemecTsa. [locrosiHHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u crnocoOsl e€ uzmepenus. lllkana temmepatyp
Llenbcus.

Mopens uaeanbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUM: YaCTHIBI Ta3a
IBIKYTCS XaOTUUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3zoBbie 3akoHbl. YpaBHeHue MenzeneeBa—Knaneiipona. AGcoitoTHas Temmeparypa
(mkama temmepatyp KenbBuna). 3axon [lanpTona. M3ompoiiecchl B HACAIBHOM Ta3e C
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BelIecTBa. ['paduyeckoe MNpeACcTaBICHUE H30IPOLIECCOB:
u30TepMa, U30X0pa, n300apa.

CBsi3p MEXAy MOABICHHEM M CpPEOHEH KHHETUYECKOW HHEPrued MOCTYMATEIbHOTO
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ MJI€aIbHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPHH HJI€aJbHOTO T'a3a).

CBsi3b  aOCONIOTHOM TeMmepaTypbl TEPMOJWHAMHUYECKOW CHUCTEMBbI CO CpeaHei
KMHETUYECKOW SHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKUE IPOLIECCHI: TEPMOMETP, Oapomerp,
II0JIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUL] BEILECTBA.

Mojens OpOyHOBCKOTO JIBUKEHHUS.

Buneopoinuk ¢ 3anucero peaibHoro OpoOyHOBCKOTO JIBUKEHHUSL.

Huddy3ust :KUIKOCTEH.

Mogens onbita lITepHa.

[IpuTskeHne MOJIEKYII.

Mopenu KpUCTaIIINYECKUX PELIETOK.

Habmtonenue 1 ucciaenoBaHue U30MpPOLIECCOB.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas  (TJ[) cucrema. 3agaHue  BHEIIHUX  YCJIOBUM ISt
TEPMOJMHAMUYECKOM CHCTEMBbI. BHeEmIHME W BHYTpeHHME mapaMerpbl. [lapamerpsl
TEPMOJAMHAMUYECKOM CHUCTEMBI KAaK CpPEIHHME 3HAYECHUSA BEJIMYMH, OIMCBHIBAIOIIMUX €&
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOJNHAMUKH. CamonpounsBosbHas penakcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopens uaeasbHOro rasa B TEPMOAUMHAMMKE — CHCTEMA YPAaBHEHUMU: YypaBHEHHE
MenpaeneeBa—KitanepoHa u BeIpaXXEHUE U1l BHYTPEHHEN SHEPTUU. Y CIIOBUS IPUMEHUMOCTH
OTOM MOJENMW: HU3KAs KOHLIEHTpAlWs YacTUL, BBICOKHE TemIleparypbl. BeipaxeHnue s
BHYTPEHHEN HEPTUU OJHOATOMHOTO UAEAIBHOTO ra3a.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

DOnemeHTapHasi paboTa B TepMOIuHAMUKe. Berarcienue padoThl 1o rpaduky mpoiecca
Ha pV-auarpamme.



Temnonepenaya kak croco0 M3MEHEHUsS] BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECCKOU
cucteMbl 0e3 coBepiieHus1 paboThl. KOHBEKITHSA, TEMIOMPOBOIHOCTD, U3TyUEHHE.

KomnuectBo Tennorel. Temno€MkocTe Tenna. YaenbHas U MOJSpHAs TEMIOEMKOCTH
BellleCTBa. YpaBHeHUEe Maitepa. Y aenpHas TEIUIoTa CropaHus ToIuiMBa. Pacuér koinmyecTsa
TEIJIOTHI IpH Tertonepenaye. [loudarue 06 annadbaTHOM mpouecce.

[lepBblil 3aKOH TepMOIMHAMUKU. BHYyTpeHHss sHeprus. KoaumdecTBo TemnoTsl U padboTa
KaK M€pbl U3BMEHEHUS BHYTPEHHEN YHEPTUHN TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJIMHAMHUKH [JIsI PABHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJIMHAMUYECKOW CUCTEMbI MPOXOIUT €IUHCTBEHHAs aanabdara.
AOconroTHas TeMIeparypa.

BTopoii 3akoH TepMOAMHAMUKHU J1J151 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEPEIaTh
TEIUIOTy OT OoJjiee XOJIOAHOTO Teja K Oojiee Harperomy 6e3 kommneHcanuu (Knaysuyc).
HeobpatuMocTs IpUpOAHBIX POLIECCOB.

[IprHIMDEBL NericTBUA TeIUToBbIX MamuH. KIIJI.

Maxkcumansnoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTUYECKUE  aCMEKThl HCHOJB30BAaHUS  TEIUIOBBIX  ABHUrarened. TermioBoe
3arpA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUUYECKUE MPOLECCHI: XOJOAWIbHUK, KOHIUIIMOHED,
JU3ENIbHBIM U KapOIOpAaTOpPHBIN JNBUTATENM, MapoBas TypOWHA, MOJYYEHUE CBEPXHUBKUX
TeMmreparyp, yTWIM3alMs «TEIJIOBBIX» OTXOJOB C KCIOJIb30BAHMEM TEIJIOBOTO Hacoca,
yTHIN3AIUsl OMOOPTaHUYECKOTO TOTUIMBA JIJIsi BRIPAOOTKU «TEIUIOBOM» U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuuyeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAeIbHBIX TETUIOEMKOCTEHN BEILIECTB.

Crioco0Obl U3MEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanune aguadaTHOTO IIpoIiecca.

KomnbroTepHbie MOJIEN TEMJIOBBIX IBUTATEIICH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Paszoevie nepexoowl.

[TapooOpa3oBanue u KoHjeHcalus. McmapeHne M KuINeHUE. YJenabHas TerioTa
napooOpa3zoBaHUsI.

HacelllieHHbIE W HEHACBIIEHHbIE Mapbl. KauecTBEHHAs: 3aBUCUMOCTh IUIOTHOCTH U
JIABJICHUS HACBIILIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3ABUCUMOCTh OT 00bEMa HACKIILIEHHOTO
napa. 3aBUCUMOCTh TeMIIepaTypbl KUTIEHUS OT JaBJICHUS B )KUIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe Ttemo. Kpucrtammuyeckue u amopdHble Tena. AHH3OTPOINUS CBOWCTB
kpuctauioB. [[naBnenue u kpuctamusanus. Y ieiapHas Terora miasieHus. Cyomumanus.

Hedopmanuu TBEpAOTO Tena. Pactspkenue u cxxarue. Casur. Moayns FOnra. [lpenen
yapyrux aedopmanuil.

TerutoBoe pacmmpeHne sKUIKOCTeN 1 TBEPABIX TN, 00BEMHOE U TMHEHHOE pacIupeHHeE.
AHrapMOHH3M TETUIOBBIX KOJI€OaHMIi YaCTHIT BENECTBA KaK MPUYMHA TETJIOBOTO PACIIIUPEHUS
Tel (Ha KaueCTBEHHOM YPOBHE).



[Ipeo6pazoBanue sHepruu B (ha30BbIX MEepexoax.

VYpaBHeHue TermioBoro 0ansaHca.

[ToBepxHoctHoe  HaTskeHue.  KoaduIMeHT  MOBEPXHOCTHOTO  HATSKEHUS.
Kanumnspasie siBiieHus. JlapneHne noa MCKPUBIEHHON TOBEPXHOCTHIO kuAKocTH. DopMyna
Jlannaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKME TIPOLIECCHI: KUIAKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTEPHAIIBI.

Jlemoncmpayuu.

TennoBoe pacmrpeHue.

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TABJICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kanunnsapusie siBieHUsI.

Mopenn HEHBIOTOHOBCKOW JKHJIKOCTH.

Crioco0bl U3MepeHus! BIaKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAJINYECKOIO BEILIECTBA.

Bunbl gedopmanmii.

Habmronenue mansix aedopmarimii.

Pa3znen 4. DiaekTpoauHaAMHKA.

Tema 1. dnexkmpuueckoe noie.

DJIeKTpU3alus TeN U €€ NPOABICHUSA. DIEKTPUUECKUN 3apsia. J(Ba BUIa SJIEKTPUUECKUX
3apsinoB. [IpOBOOHUKM, TUANEKTPUKM U MOJYIPOBOJHUKHA. DIIEMEHTAPHBIA AIEKTPUYECKUI
3apsi. 3aKOH COXPaHEHHUs DJIEKTPUYECKOTO 3apsia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsixénnocts snekTpuueckoro moist. IIpoOueiil 3apsa. JluHuM Hanpssk€HHOCTH
ANEKTPUUYECKOTO NoJIst. OMHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMaNBbHOCTB IEKTPOCTATUYECKOTO NOJIA. Pa3HOCTHh MOTEHIIMATIOB U HAIIPSKEHHUE.
[lorenuuanbHass  3HEprus  3apsga B JJEKTpocTaThueckoM  moise.  lloreHmman
ANEKTPOCTATUUYECKOro moJid. CBA3b HANpPSHKEHHOCTH MOJS M PAa3HOCTU MOTEHUUAJIOB IS
ANEKTPOCTATUYECKOTO MOJIS (KaK OTHOPOJHOTO, TAK U HEOJTHOPOHOTO).

[IpyHIMD Cynepno3uLUN dIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 1Mo 00BhEMY Tnapa. [lone paBHOMEpHO 3apsKeHHON OECKOHEYHOU TIIOCKOCTH.
KapTunbl nuHUN HANPsHKEHHOCTH 3TUX MOJIEN M SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMDAEKTPUKU B AJIEKTPOCTATUYECKOM TMoJe. [[udnekTpudueckas NPOHHUIIAEMOCTH
BEILIECTBA.

KongeHncatop.  DIEKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.



[TapamnienbHOE  coenuHeHue KoHAeHcaTopoB. [locnegoBarenbHOE  COENUMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHn4eCcKkre yCTpOWCTBA U TEXHOJOTUYECKUE MPOLECCHL: 3JIEKTPOCKOIL, IIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3EMJICHUE AJIEKTPONPpUOOPOB, KOHIEHCATOPHI, reHepaTrop Ban
ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IUIACTHH.

Mopensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpoBOOHUKH B ANEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U AEUCTBUE KOHJAEHCATOPA TOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiaKa U pa3psKa KOHJIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBUsL CyLIECTBOBAHUS IIOCTOSIHHOIO JJIEKTPUYECKOr0 TOKa. VMCTOYHMKM TOKa.
Hampsixenue U u DJ1C €.

3akoH OMa [T y4acTKa LEeTu.

DJIEKTPUYECKOE  COMPOTUBIICHUE. 3aBUCHUMOCTHh  CONPOTUBICHUS  OJHOPOJIHOIO
IIPOBOJIHUKA OT €r0 JUIMHBI U IUIOLIAINA ITONEPEYHOTO CEYCHUS. Y AEIBbHOE COIPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAWHEHHWE NPOBOJHHMKOB. Pacyér
pa3BeTBIEHHBIX AeKTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOIIHOCTB ANEKTPUUECKOr0 TOKA. TernnoBas MOITHOCTD, BhIAEIsIEMAsl HA PE3UCTOPE.

OJIC u BHYTpPEHHEE CONPOTUBICHHME HCTOYHMKA TokKa. 3akoH OMa g MOJIHOU
(3aMKHYTOM) 2JIeKTpUUECKOM 11enu. MOIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHuE.

KonpgencaTop B 1ienu noCTOSSHHOTO TOKA.

TexHn4eckne YCTpOWCTBA M TEXHOJIOTUYECKHE MPOLECCHl: aMIEPMETP, BOJIBTMETD,
peocTarT, CYETYMK IIEKTPUIECKOU SHEPTHHU.

Jemoncmpayuu.

N3mepenure cuiibl TOKa U HAPSIAKECHUS.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HANpPSDKEHUS JJIsl PE3UCTOpa, JIAMIIBI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COMPOTUBIICHUS! LUIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
MONEPEYHOr0 CEUCHUSI U MaTepurala.



HccnegoBaHue 3aBUCMMOCTH CHJIBI TOKAa OT CONPOTHBJIEHUS MPU IMOCTOSHHOM
HaIpsSOKEHUU.

[Ipsamoe nzmepenne IJC. KopoTkoe 3aMblkaHME rajJbBaHUYECKOTO JIEMEHTA U OL[EHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccnenoBanue pa3HOCTH MOTEHLIMAJIOB MEXIY IMOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI
TOKa B LEIN.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

OnexkTpuyeckas NPOBOAMMOCTD Pa3jIWYHBIX BEUIECTB. JJIEKTPOHHAs IIPOBOJUMOCTH
TBEPABIX METAUIOB. 3aBHCHMOCTb  CONPOTHUBIEHUS METALIOB OT TEMIEPATYPBHIL.
CBepXnpoBOJIUMOCTb.

DNEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4YKOB.

[TomynpoBonuuku. CoOOCTBEHHas W MpPUMECHas MPOBOJUMOCTH MOIYIPOBOHUKOB.
CaoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUYECKUNA TOK B JIEKTPOIUTAX. DIEKTPOIUTHUECKAS JUCCOLMALMS. DIEKTPOIIU3.
3akonsl Dapazest A AIEKTPOIU3A.

Onextpudyecknuid TOK B raszax. CaMOCTOSITENBHBI M HECAMOCTOSITENBHBIA PA3PsA.
Pa3nnuHbIe TUIIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPHUMEHEHHWE: Tra3opa3psaHble JaMIIbI,
AJIEKTPOHHO-ITy4eBas TpyOKa, MOJYyPOBOAHUKOBBIE IPUOOPHL: U0, TPAH3UCTOP, POTOANO,
CBETOJMOJl, TajlbBaHWKA, pa(UHUPOBAHUE MEAM, BBIIUIABKA AQIIOMHHMS, 3JIEKTPOHHAs
MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl n1ekTpoausa Papanes.

HckpoBoii pa3psas U NpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOJAUMOCTH METAJUIOB U MOJYIPOBOJHUKOB.

OaHOCTOPOHHSISI IPOBOAMMOCTbD IMOAA.

MesKknpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 10 Ki1acce oCymecTBIsIeTCs ¢ y4éTOM
COJIEpKaTENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH, OMOJOIMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemnovle NOHAMUA, CEA3AHHbIE C U3YYEHUEM MEmMO0006 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIH (akT, rumoresa, (u3nyeckas BETUYMHA, 3aKOH, TEOPHUS,
HAOJIIOJICHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIe]b, H3MEpPEHUE, TMOrPEeUIHOCTH
WU3MEPEeHUM, U3MEPUTENLHBIE MPUOOPHI, HU(PPOBast IabopaToOpHs.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHMH. JIuHeitHas QyHkus, nmapaboia,
runepOona, ux rpaduku U cpoiicTBa. TpuroHomerpuyeckue (PyHKIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. BEKTOPBI M UX MPOEKLIUHU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.



buonozusn: wmexaHwueckoe [BIDKCHHE B JKUBOW mpupozae, auddysus, o0cMoc,
TETJI000MEH JKHUBBIX OPTaHU3MOB, TETUIOBOE 3arPsS3HEHUE OKPYKAIOIICH CPEJbl, yTHIN3AIHs
OMOOPTaHMYECKOTO TOTUIMBA JIJISl BRIPAOOTKH «TETIOBOW» U AJIEKTPOIHEPTHH, TOBEPXHOCTHOE
HATsDKCHUE U KaWUISIPHBIE SIBJICHUS B IPUPOJIC, DJIEKTPUICCKIE SBICHHUS B KUBOU MTPHUPOJIC.

Xumusa. JIUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb
BEIIECTBa, MOJIIPHAs Macca, MOJyYeHUE HAHOMATEepHaioB, TEIIOBbIE CBOMCTBA TBEPABIX TE,
KUIKOCTE W Ta30B, JKUJAKHE KPHUCTAUIBI, DJJIEKTPUYECKHE CBOWCTBA METaJUIOB,
AJIEKTPOJIUTUIECKAS TUCCOIMAIINS, TaIbBAHUKA, YIEKTPOHHAS] MUKPOCKOTIHSL.

TI'eozpaghus: BnaxxHOCTH BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHue ABIKEHUH C MCIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOT0
U JKUJIKOTO TPEHUS B TEXHUKE, CTaTUYECKUE KOHCTPYKIHH (KPOHIITEHH, peméTrdarhie
KOHCTPYKITUH), HWCIOJb30BAaHUE 3aKOHOB COXPAaHEHUS MEXAaHWKH B TEXHUKE (THPOCKOII,
BOJIOMET W JpyTHe), IBUTATe]Ib BHYTPEHHETO CrOpaHuWs, MapoBas TypOuWHa, OBITOBOM
XOJIOMWIILHUK, KOHIUITMOHEP, TEXHOJIOTHHU TOJTYYEHUS COBPEMECHHBIX MAaTEpHajoB, B TOM
qrclie HAaHOMAaTepHajoB, W HAHOTEXHOJOTHH, JJIEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE
AIEKTPONPUOOPOB, Ta30pa3PSTHBIC JIAMITHI, TOTYTIPOBOTHUKOBBIC PUOOPHI, TaTbBaHUKA.

IINTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOITPAMMELBI 10 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3YJIBTATDI

JInuyHOCTHBIE Ppe3yabTaTbl OCBOCHMs Yy4yeOHoro mnpenmera «®dusmka» HAOIKHBI
OTpakaTb TOTOBHOCTb M CLIOCOOHOCTh 00YUaIOIUXCsl PyKOBOJICTBOBAThHCS C(HOPMUPOBAHHOM
BHYTPEHHEN TO3WLMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHEHTAUWN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIMX TPAJAUIMOHHBIM LEHHOCTSM POCCHIICKOTO
oO11ecTBa, paclIupeHne KU3HEHHOTO ONBITA U OIbITA JESTEIBHOCTH B MPOLIECCE PeaTu3aluu
OCHOBHBIX HAIPABJICHUN BOCIIUTATEIILHOMN AEATEIBHOCTH, B TOM YUCJIE B YaCTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e CcOPMHUPOBAHHOCTh TPAXKIAAHCKON MO3ULIMH OOYYAIOMIETOCSd KakK AaKTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUHCKOI0 OOLIECTBA;
e IPUHATHE TpaAULMOHHBIX 001I1eYeI0BEYECKUX I'YMaHUCTHYECKUX 17}
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAKIAHCKOr0 OOLIECTBA,

y4acTBOBaTh B CAMOYIIPaBJIECHUHU B 00pa30BaATENbHON OpraHu3alluu;

e YMEHHME B3aMMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU C HX

(YHKIUSAMU 1 Ha3HAYCHUEM;
e TOTOBHOCTb K TYMaHUTAaPHOW U BOJIOHTEPCKOU IEATEINBHOCTH.
NATPUOTHYECKOT0 BOCIIMTAHUS:

e cOPMHUPOBAHHOCTH POCCUICKOM T'paXAaHCKON UACHTUUYHOCTH, NaTPUOTU3MA;

e IICHHOCTHOE OTHOILLIECHHE K TOCYAapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSAM POCCUNCKUX

y4€HBIX B 00JaCTH (PU3MKHU U TEXHUKE.



AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

e c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHUS;

e CIIOCOOHOCTh OLEHMBaTh CUTYallUl0 W TPUHUMAThb OCO3HAHHBIE pEILEHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NESATEIbHOCTU YYEHOTO;

e OCO3HAHHE JMYHOTO BKJIaJla B TOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOT0 BOCTIMTAHUSA:

e OCTETMYECKOE OTHOLIEHHWE K MHUpY, BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,

IOpUCYIIETo (PU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHUS:

e UHTEpEC K pa3Nu4HbIM cepaM MpoPecCHOHATHHON NEATEIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOM M TEXHUKOH, yYMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyayuieil npodeccuu U peaau30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIaHBI,

e TOTOBHOCTb U CIIOCOOHOCTH K OOpPa30BaHUIO U CAMOOOPA30BaHUIO B 00IACTH (PUBHKHU
Ha MPOTSDKEHUU BCEH JKU3HH.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh IKOJOTHUECKON KYJIbTYphl, OCO3HAHUE TJI00aTbHOIO XapaKTepa
HKOJIOTMYECKUX MPOOIEM;

e TUIAHUPOBAHUWE U OCYIIECTBICHUE JENCTBUM B OKPYXKAIOIIEN Cpelie Ha OCHOBE 3HAHUS
[eJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

e pacIIMpEHHE OMNbITa JEATEIbHOCTH 3KOJOTMYECKONW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUM MO (PU3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHHUSA:

e c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKON HAYKU;

e OCO3HAaHHE IIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb B IPOLIECCE H3YUYCHUS
(U3MKK  OCYIECTBIATh NPOEKTHYI0 U  HCCIEIOBATENIbCKYIO  JIEATEIbHOCTh
WHANBUAYAIBHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue a1eiicTBUA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTYaIM3UPOBAThH MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

OTIPEIEIIATH 1IENIN ACSITeTLHOCTH, 3a7aBaTh MapaMEeTPhl U KPUTEPUU UX JOCTHKEHUS;
BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B PacCMaTPUBAEMBIX (PU3NICCKUX
SIBJICHUSIX;

paspabaThiBaTh TIUIAH PEIICHHWs] MPOOJEMbl C YYETOM aHalW3a WMMEIOITUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B IEATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIC/ICTBUN JEATEILHOCTH,

KOOPJIMHHUPOBATh M BBITIOJHITH PA00Ty B YCIOBHSIX PEATBHOTO, BUPTYaJIbHOTO H
KOMOWHHUPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBarejLbCcKue 1eMCTBUSA:

BIIQJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TMIOHATHSAMH W METOJAMH
(u3nuecKol HayKH;

BJIQJICTh HaBBIKAMHU Y4Y€OHO-UCCIIEI0BATENLCKOW M MPOEKTHON JEATEILHOCTH B
obnactu (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pelIeHUsl 3a7a4 (PU3UUYECKOrO COJIEpKAHUS, MPUMEHEHHUIO PAa3THYHBIX
METO/IOB ITO3HAHMS;

BJIQ/ICTh BUAAMH JCSITCIHHOCTH TI0 MOJTYYEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIINH,
npeo0pa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX CUTYyaIUsAX, B TOM YUCIIE
IIPY CO3/IaHUU YIE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISATh TIPUYHMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a7ady, BBIJIBUTAThH
TUNoTe3y ©€ peIICHHs, HaxXOIWTh apryMEHThl IS JIOKa3aTelIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHs 3aJayd Pe3yJIbTaTbl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIbHON JEATEIBHOCTH,
B TOM YHCJIE TIPH U3y4YeHUN (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh  TEPEHOCUTh 3HaHMS TO0 (QU3MKE B  MPAKTHUYECKYHD  00JacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UCH, NIPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,

CTaBUTb MPOOJEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJQJI€Th HaBbIKAMU TMOJYy4YeHUsT HUH(OpManuu (QU3UYECKOTO COAEpKaHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYUIECTBIIATh ITOMCK, aHAaJU3,



CUCTEMATH3AINI0O W WHTEPHpPETAui0 WHOOPMAIMK Pa3IUYHBIX BHUAOB U (opm
MPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH B
pElICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHM3allMOHHBIX 3a/lad C
coOmo/ieHneM TpeOOBaHW SPrOHOMHUKH, TEXHUKHA O€30MacCHOCTH, THUTHCHBI,
pecypcocOepekeHurs, MPaBOBBIX MU ITHUECKUMX HOPM, HOPM HMHQPOPMAIIMOHHON
0€30MacHOCTH;

CO3/71aBaTh TEKCThl (PU3UYECKOTO COJIEPKAHUS B Pa3IMYHBIX (opMarax Cc y4€ToM
Ha3HadYeHUs] WHQPOpPMAIIUK U TICJIICBON ayJIUTOPHH, BHIOMpPAs ONTUMAIBHYIO (HOpMY
MIPEJCTABIICHUS U BU3YyaJIU3alIUH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYUIECTBJIATH OOIIIEHNE HA YpOKax (U3UKU U BO BHEYPOUHOHU JCSATEIBHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3bIKOBBIX
CPEACTB;

MOHUMAaTh ¥ UCTOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU pabOTHI;
BBIOMPATH TEMATUKY U METOJbl COBMECTHBIX JACHCTBUHN C yUETOM OOITUX HHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

MIPUHUMATH L€ COBMECTHOM NIESATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATH
JNEUCTBUS O €€ NOCTUKEHUIO: COCTAaBIIATh IUIAH JCUCTBUM, PACIpPENEATh POJIUA C
y4€TOM MHEHUN YYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAue€CTBO CBOETO BKJAJa U KAXKIOTO yYaCTHHKA KOMaHIbl B OOIIUN
pe3yJbTar Mo pa3pab0TaHHBIM KPUTEPUSIM;

MpeiIaraTh HOBbIE IPOEKTHI, OLICHUBATh UAECH C TO3UIIMHA HOBU3HBI, OPUTUHATILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIMYHBIX CUTyaLMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEILHOCTh B 001acT (hU3UKU
U aCTPOHOMHUH, BBISIBIISITH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEIIbHO COCTABJISITh IJIaH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3aa4, TIaH
BBITIOJIHEHUS MPAKTHYECKOW pabOThI ¢ YIETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX
BO3MOXHOCTEUN U MIPEANIOYTECHNM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMKy y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX TIPEATIOUTCHU;

JienaTh OCO3HAHHBIN BBIOOD, aApTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIeHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;



CHOoCcOOCTBOBATh (DOPMHUPOBAHUIO W MPOSBICHUIO SPYIUIMN B OOJNACTH (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpO.HI), SMOIUOHAJIbHBbIN HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM, BHOCUTb KOPPEKTUBEI B IESITEIIBHOCTD, OLIECHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIQ/ICTh HABBIKAMU TO3HABATENIbHON pe(IeKCHu KaK OCO3HAHHS COBEPIIAEMbIX
JENCTBUN U MBICIIUTEIIBHBIX ITPOLIECCOB, X PE3YyJIbTaTOB U OCHOBAHMIA,
UCIIOJb30BaTh MpUEMBI pediekcuy A OLUEHKHM CHUTyalud, BbIOOpa BEPHOIO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;
OPUHUMATh ce0sl, TOHUMas CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB IEATEIbHOCTH;
MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce 1ocTHKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MTPOTPaMMBI TT0 (PU3HKE IS
YpOBHSI ~ cpeAaHero oOmiero o0pa3oBaHusi y  OOyYaromMXCsl  COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEANOIaralomuii copMupoBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSTHUE, BHUJETh HAINpPaBJICHUS Pa3BUTHUSI COOCTBEHHOW IMOLMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMsl,  BKJIOYAIOUIETO  CaMOKOHTPOJIb, YMEHHE  IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJECHUE, CIIOCOOHOCTh  aNalTUPOBaThCi K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpeMIIEHHE K JJOCTHKECHHIO IIeJIA U yCIIeXy,
ONTHMHU3M, WHUIUATUBHOCTh, YMEHHE JEWCTBOBaTh, MCXOAS W3  CBOHX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSTHUE APYTHUX,
YUUTHIBaTh €T0 MPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COTIEPEKUBAHMUIO;

COILIMAJIbHBIX HAaBBIKOB, BKIIOYAIONINX CHOCOOHOCTH BBICTpaMBaTh OTHOIIEHHS C
APYTUMHU JHOABMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K koniry oOyuenust B 10 knacce nipeiMeTHBIC PE3YJIBTATHI HAa YTIIYOJIEHHOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

NOHUMATh POJb (PU3UKU B IKOHOMHYECKOW, TEXHOJOTMYECKOM, DKOJIOTMYECKOM,
COLIMAJIBHOM U 3THYECKOM cdhepax AesITeNbHOCTH YeJIOBEKa, pOJIb U MECTO (PU3UKH B
COBPEMEHHOMU HAay4YHOU KapTUHE MUDpa, 3HA4YECHUE ONMCATENIBHOM,
CUCTEMATU3HUPYIOIIEH, OOBbSICHUTEIILHON U IPOTHOCTUYECKON (PyHKIMHA (HU3UIECKOM



TEOPUHU — MEXAHUKH, MOJICKYJISIPHOU (PU3UKH U TEPMOJUHAMUKHU, POJIb PU3NIECKON
TEOpUHU B POPMUPOBAHNU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pa3iauyaTh YCJIOBUS HPUMEHUMOCTH MOJeNned (U3NYECKUX TEeJI M IPOLECCOB
(sBneHMI): MHepUUaNbHAasg cuUcTeMa OTcuéra, aOcCoJIIOTHO TBEPAOE TEIo,
MaTepuagbHas TOUKa, pABHOYCKOPEHHOE JIBHKEHUE, CBOOOHOE MaICHHE, a0COTIOTHO
ynpyras aegopmariusi, a0COIIOTHO yIPyroe u abCOMIOTHO HEYIIPYToe CTOJIKHOBEHHUS,
MOJIENH Tra3a, XKUAKOCTU M TBEPAOIrOo (KpUCTAUIMYECKOr0) Teljla, WJICalbHbIN ras,
TOYEYHBIN 3apsijl, OAHOPOIHOE NIEKTPUUECKOE I10JIE;

pa3nuyaTh YCiaoBHs (IpaHuULbl, 00JacCTH) NPUMEHHMOCTH (DPU3UYECKUX 3aKOHOB,
MOHMMATh BCEOOLINI xapakTep (yHIAaMEHTAIbHBIX 3aKOHOB M OTPaHUMYEHHOCTH
WCIIOJIb30BaHNUs YaCTHBIX 3aKOHOB;

aHAJIN3UPOBaTh M OOBSICHATHD MEXAHWYECKUE IPOLECChl U SIBICHMS, MCIIONb3Ys
OCHOBHBIE IMOJIOKEHHUSI U 3aKOHBl MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHHMYECKOIO
IBUKEHUSA, (OPMYJIbl KHHEMATUKNA PABHOYCKOPEHHOTO JIBHXKEHMSI, TPE0Opa30BaAHUS
lanunes it CKOPOCTM MW NEpEMEIICHHMs, 3akOoHbl HploOTOHA, mnpHUHIUI
OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHMS, 3aKOHBI COXPAHCHHMS
UMIyJbCa W MEXAaHWYECKOW OHHEpPruM, CBS3b pabOThl CUJIBl C H3MEHEHUEM
MEXaHUYECKOM HHEpPruM, YCJIOBUS paBHOBECUS TBEPAOrO Tejia), IMPU ITOM
HCIIOJB30BaTh MAaT€MATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTb YCIJIOBHS
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: TMpeoOpa3zoBaHuil [amuies, BTOporo u
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs HMIIYJIbCA U MEXaHUYECKOU
DHEPI'uH, 3aKOHA BCEMUPHOT'O TATOTECHMUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE IPOLECCHI U SIBICHHUS, UCIIOJIb3Ysl OCHOBHbBIE
nonoxeHuss MKT u 3aKkoHBI MOJIEKYJISIpHOM (DU3MKM U TEPMOAMHAMHUKU (CBS3b
NABJICHUSI MJACAIBHOTO Tra3a CO CpeJHEd KHHETMYECKOM DHEPIHEN TEIIOBOTrO
IBWKECHUS M KOHLEHTPALIMENM €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO
CpeaHeN KUHETUYECKOM YHEPTUEU TEIUIOBOIO IBUKEHUS €r0 YaCTHLL, CBS3b JaBJICHUS
MJCAaJBbHOIO ra3a C KOHIIEHTPAIMENd MOJIEKYJI M €ro TEMIIEpaTypoH, ypaBHEHHUE
MenneneeBa—KnaneipoHa, NepBbI 3aKOH TEPMOJWHAMMKH, 3aKOH COXPAaHECHMS
SHEPrUM B TEIUIOBBIX TMpoOIEccax), MPU STOM HCIHOJIb30BaTh MaTEeMaTHYECKOE
BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCIOBUs IPUMEHUMOCTH ypaBHEHUS MenzeneeBa—
Knaneripona;

aHAIM3UPOBaTh M OOBSACHATH BJIEKTPUUYECKUE SIBJIICHUS, HCIOIb3ysl OCHOBHBIE
MOJIO)KEHUS] M 3aKOHBI 3JEKTPOJMHAMUKH (3aKOH COXPAHEHMS DSJIECKTPUUYECKOTO
3apsina, 3akoH KysnoHa, MOTEHUMAIBHOCTH JJIEKTPOCTATUYECKOIO MOJIA, MPHUHIUI
CYHEPHO3ULINN NIEKTPUYECKUX TI0JIEH, IIPU ITOM yKa3blBasl YCIOBUS IPUMEHUMOCTH
3akoHa KyloHa, a TakKe NPAaKTUYECKHM BAKHBIE COOTHOLIEHMS: 3aKOHbl Oma i
y4yacTKa LENu M Uil 3aMKHYTOM DJIEKTpUYECKOM Lenu, 3akoH Jxoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apajes A7 371€KTpoJIn3a);

OTUCHIBATh (PU3NUECKHE MTPOLIECCHI U SBJICHUS, UCIOJIb3YS BEJIMYMHBL: TIEpEMELICHHE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHUJIbI, IaBJICHUE,
NOTEHIMAIbHASI SHEPI'Us, KHHETUYECKas SHEPIusi, MEXaHWYecKas dHeprus, padora



CUJIBI, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJla TSHKECTH, CWia YIPYrOCTH, CUia
TPEHUS, MOIIHOCTb, JHEPrUsl B3aUMOACWUCTBHUA Tena ¢ 3emiéid BOmMM3M €€
MOBEPXHOCTH, SHEPrusi ynpyrou nedopmaiu MpyKUHbI, KOJIMYECTBO TEIJIOTHI,
abCoJI0THAsI TeMmIeparypa Tena, padoTa B TEpMOAMHAMUKE, BHYTPEHHSSI DHEPTUs
UJEaNbHOIO OJHOATOMHOIO Ta3a, paboTa HJEaJbHOTO ra3a, OTHOCHUTENIbHAs
BJIAXKHOCTH Bo3ayxa, KIIJ] naeanmbHOro TEMIOBOTO ABUTATEIS; SIEKTPUUECKOE T0JIE,
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, HAIPSKEHHOCTD MOJS TOUEYHOTO 3aps/ia Uin
3apsHDKEHHOTO 1Iapa B BAKyyME U B JIUDJIEKTPHUKE, MTOTEHIHUAI AJIEKTPOCTATUYECKOTO
NOJIsl, PA3HOCTh MOTEHIMAJIOB, AJNEKTPOABUKYIAS CHJIA, CHJIA TOKA, HaIpSKECHHE,
MOIIHOCTb TOKA, JJIEKTPUYECKAsI EMKOCTD IIJIOCKOIO KOHJIEHCATOPA, CONPOTHUBIICHUE
y4acTKa LENU C IMOCIEAO0BATEIbHBIM U MapaJUICIbHBIM COCIUHEHUEM PE3UCTOPOB,
SHEPrusl ANEKTPUUECKOr0 MOJISI KOHAEHCATOPa;

OOBSACHATH OCOOCHHOCTHM TMPOTEKaHUS (U3MUECKUX SBJICHUNA: MEXaHUYECKOe
IBWKECHHUE, TEIUIOBOE JIBM)KEHWE YaCTUI[ BENIECTBA, TEILUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JABWXEeHHE, Au(pQy3usd, HCHApPEHHWE, KUIEHUWE U KOHJEHCalus,
IJIABJICHUE W KPUCTAJUIM3ALNSl, HAIIPABIECHHOCTD TEILIONEPEAAYH, DIEKTPU3ALIHS TEIL,
SKBUIIOTCHIIMAIIBHOCTH TOBEPXHOCTH 3apPSKEHHOTO POBOJHUKA;

IPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOMN BEIMUYUHBI OT JPYToM ¢
MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHI, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(pUKCHpPOBATh PE3YNHTATH NOJIYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYUH B BUJIE
rpauKoB ¢ Y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEPEHHH, JeslaTh BBIBOJBI IO
pe3ynbTaTam MCCIIEI0OBAaHNUS;

OPOBOJIUTh KOCBEHHBbIE H3MEPEHMsI (PU3MUECKUX BEIMYMH, MPU 3TOM BBIOMPATH
ONTHUMAJIbHBIA METOJ, HM3MEpPEHMs, OLEHUBATh AaOCOJIOTHBIE M OTHOCUTEJIbHBIC
MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOAUTH OIBITBI MO NPOBEPKE MPEMIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHaJU3UpOBATH
ITOJTyYEHHBIE PE3YJIbTATHI U JENaTh BEIBOJ O CTaTyCE MPEIII0KEHHON TUIIOTE3bL;
coOJ01aTh paBuiia 0€30NaCHOr0 TPyAa IpH MPOBEACHUH UCCIAEAOBAaHUI B paMKax
y4eOHOI0 SKCIEPUMEHTA, MPAKTUKYMa U Y4EOHO-UCCIAEA0BATENbCKON U MPOEKTHON
JESITEIbBHOCTH C HCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHUS;

pemiath pacu€THBIC 3a/Jlaud C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM (pU3MYECKOU
MOJIEJIbIO: Ha OCHOBAaHMHM aHalIM3a YCJIOBUS OOOCHOBBIBATH BBHIOOD (U3MUECKOU
MOJIETI, OTBeYarolied TpeOOBaHUSM 3aJaud, MPUMEHATh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTyJaThl (U3UYECKUX TEOpUH TMPHU  HCIOJIB30BAHUU
MaTeMaTUYECKUX METOJIOB PELIEHUs 3a]ad, MPOBOJIWUTH PACYETHI Ha OCHOBAHHMHM
UMEIOIIUXCS JaHHBIX, AHAIM3UPOBATH PE3YNbTaTbl U KOPPEKTUPOBATH METObI
peleHns ¢ Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelath KaueCTBEHHbIE 3a/au, TPEeOyIolIMe NPUMEHEHHUs 3HAHUW W3 Pa3HbIX
pa3zenoB Kypca (U3MKHM, a TaKKe HHTErpallMd 3HAaHUW M3 JPYruX MOpeIMEeTOB



€CTECTBEHHO-HAYYHOT'O I[MKJIA: BBICTPAUBATh JOTMYECKYIO LEMOYKY PACCYKICHHUM C
OTIOpOM Ha U3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Uil OOBSCHEHUS OCHOBHBIX IPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX
IIPOLIECCOB;

MPUBOJUTH TMPUMEPHI BKJIAJa POCCHUUCKHX M 3apyOekHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE IPOLIECCOB OKPYKAIOILEr0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh U OLIEHUBATh TIOCIEACTBUA OBITOBOM M IPOU3BOJCTBEHHOU
JESTEIbHOCTH YEeJIOBEeKa, CBSA3aHHON ¢ (DU3MYECKHMMH TMpOIECCaMM, C TO3HMIHUN
AKOJIOTUYECKON 0e30MacHOCTH, MIPEICTABICHUM 0 palMOHAIIBHOM
IPUPOAOIIONB30BAHNN, & TAK)KE Pa3syMHOM HCIIOJIb30BAHUM JTOCTMIKCHUN HAyKU U
TEXHOJIOTUH JUIsl JAIbHENUIIETO pa3BUTHSI YEIIOBEUECKOTO O0ILECTBA;

MPUMEHSTH PA3IUYHbIE CIOCOOBI padOTHI C HHPOpMaLUen (PU3NIECKOTO COAEPIKAHUS
C HCHOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHUWA, HPU 3TOM
UCIIOJIb30BaTh  COBPEMEHHBIE HH()POPMAIMOHHBIE TEXHOJOTUHM JUIsl  IIOWCKa,
nepepaboTKi M TpEeAbsABICHUS Y4YEOHOH M Hay4yHO-NONYJSpHONW HH(pOpMaIuH,
CTPYKTYPUPOBAHUSA U HMHTEPHpPETAluu HHQOpPMAIUM, MOJYyYEHHOM W3 pa3iMuHBIX
HMCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIyYaeMyr0 HHPOPMALIMIO U OLEHUBATh
€€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE aHAJIM3a
UCTOYHHMKA UHPOpMAIIH;

OPOSBIIATh OPraHU3AaLMOHHBIE W II03HABATEIbHBIE YMEHHSI CaMOCTOSITEIIBHOIO
OpUOOpETEeHUs] HOBBIX 3HAHWU B IPOLECCE BBINMOJIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BAaTENbCKUX padoT;

paboTaTh B IpYIIE C UCMOJHEHUEM DPA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBAThH
paboTy TpyMNIbl, palMOHAIBHO PaCHpelesTh IESATENbHOCTh B HECTaHIAPTHBIX
CUTYaLMSIX, aIEKBATHO OLICHUBATh BKJIaJ KaXJA0T0 U3 YYaCTHUKOB IPYIIIbI B PELICHNE
paccMaTpuBaeMou MPoOJIEMBbI;

MNPOSIBJIATE MOTHBaLMIO K Oyaymed npodecCuoHaNbHOW JIEATETbHOCTH IO
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO TPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazznen 1. HAYUHBIV METO/] IO3HAHUS ITPUPO/IbI
11 Hay4unplli MeTO MO3HAHUS TTPUPOIBI 1 bubmorexa HOK
' ya A prpol https://m.edsoo.ru/f16b68d7
Hroro no pasneny 1
Paznen 2. MEXAHUKA
bubmuorexa [JOK
. 6
21 Kunewarika 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
. 8
22 Huramiia https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
. 3
23 Cratika TaEproro Tena 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
. 7
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 1 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 24
Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMO/IUHAMUKA
. bubnuotexa [JOK
A 7 1
3 OCHOBBI MOJIEKYJISIPHOKWUHETUYECKON TEOPUH https://m.edsoo.ru/fL6b68d7
3.2 Tepmonunamuka. TennoBble MalIuHbI 8 bubmorexa HOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie . bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Hroro no pazneny 22
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Omextpmieckoe nore ; https://m.eds00.ru/f16b6847
. . bubnmoreka [JOK
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 10 https://m.edsoo0.ru/f16b68d7
43 T 4 bu6mmoreka [IOK
' OFH B PASTHAHPIN cpetax https://m.edsoo.ru/f16b68d7
Hroro no pazneny 22
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

Hrrotona. Macca

10 KITACC
KosmuecTBo yacos JIEeKTPOHHbBIE
Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
DKCIEpUMEHT U TEOpUs B IIpOLECCe
P pHa 5 KI)) eH . 1 bubmuorexa [JOK
1. HUE U

TTOSHAIA NPHPOLS oA https://m.edso0.ru/34c49931
HKCIEPUMEHT B (DU3UKE
MogpenupoBanue B ¢pusuke. Poib u mecto
¢bu3uku B OpMUPOBAHUU COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/eabbded1
NEeATEIbHOCTH JIFOAEH
Paguyc-BekTop MaTepuaabHOM TOUKH, €T0
IIPOEKIIMH HA OCH KOOPAMHAT. 1 bubmuoreka [JOK
Tpaekropus. Ilepememenue. CkopocTs. https://m.edsoo.ru/30a108a5
Nx npoekuu Ha OcH KOOpAMHAT
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUs OT BPEMEHH U UX I'paduKu. 1 bubnmnorexka HOK
JIBr>keHue Tesia, OpOIIeHHOTo MO YIIIOM https://m.edsoo.ru/f738109c
K TOPU30HTY
[IpakTnueckast paboTa 1o Teme 1 1 bu6muoreka [JOK
"Kunemartuka" https://m.eds00.ru/1242f32e
[TepBeiit 3akoH HproTona. Cuina.

P . o bubmuorexa [JOK
PaBHopnelicTByrOmas cuiia. Bropoii 3akoH 1

https://m.edsoo.ru/5a9e4a64
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B3aumoneiictue ten. Tperuil 3akoH
Herotona. [IpuHIMm cynepno3uiuu cuml.

Bbu6nuoreka [IOK

"Munamuka. CTaTka TBEpIOTO Tena"

7 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/57dba505
HeroTona
g OKBUBAJIEHTHOCTb I'PABUTALIMUOHHON U bubmmoreka [IOK
' MHEPTHON Macchl https://m.edsoo.ru/9aba2b0a
9 Cuna TSDKeCTH B YCKOpEeHHE CBOOOTHOTO bubnmnorexka HOK
' HaJCHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
10. HCKYCCTBEHHBIX CIIyTHUKOB. 3aKOHBI bubmmorexa LHOK
https://m.edsoo.ru/11abfa0a
Kennepa
[Ipupona u BuABI cUil TpeHus. JIBrxeHue bubnuotexa [HOK
11. B JKUJKOCTHU U Ta3e ¢ y4ETOM CHUIIbI https://m.edso00.ru/1fa86499
CONPOTHUBIICHUS CPEbI https://m.edsoo.ru/2cb29676
L. Jasnenue. ['uapocratnueckoe 1aBjICHUE. bubmuotexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TETO. bubnmnoreka [JOK
13. [ToctynaTenbHoe U BpalaTeabHOE bubmuoreka [JOK
JBH>)KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
14 MoOMEHT CUITbI OTHOCUTEIBLHO OCH bubmmoteka [IOK
BpateHus. [1ineqyo cuisl https://m.edsoo.ru/653d3459
CrnoxxeHue Cuil, IPUIOKEHHBIX K
15 TBepaoMy Teny. LIeHTp TskecTu Tena. bu6muoreka [JOK
VYcnoBus paBHOBECHUS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBeCust
1. [IpakTnueckast pabota 1o Teme bu6muoreka [JOK

https://m.edsoo.ru/9f5a574c
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I/IMHy.]'IBC CHUJIBI 1 UIBMCHCHHUE UMITYJIbCA

17 Telra. 3aK0OH COXpaHEeHUsI IMITYIbCca bubmorexa [IOK
' ' P ypea. https://m.eds00.ru/13f0a221
PeakxTtuBHOC NBHKCHHE
MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH.
18 IIpencraBnenne o coxpaHEHUH MOMEHTA buGnnorexa LIOK
' P p https://m.eds00.ru/d6532eh9
UMIYJIbCa B IEHTPAJIBbHBIX MOJISIX
Kunernueckas sneprus. Teopema 00
19 N3MEHEHUN KMHETHYECKOM YHEPT U bubmmorexa LOK
' . P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IloTeHnmanbHbIC M HENOTCHIIMAJIbHEIC
20 cuibl. IlorennuanpHas sHeprusa. Bropas bubmmorexa HOK
' ' H privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeThsa kocMUUeckasi CKOpocTh. CBA3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
21 H3MEHEHHEM MEXaHUYSCKOM SHEPTHU bubmorexa HOK
' p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTUU
s IIpakTryeckas pabota o Teme "3aKOHBI bubnmnorexka HOK
’ COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
bubmmoteka [IOK
23. WneanbHblit ra3. I'a30BbIe 3aKOHBI
A https://m.edso0.ru/0070d493
24 Ypasaenue Menpaeneera-Knanerpona. bubnuotexa [JOK
' Pemienue 3anau https://m.edso00.ru/1531aba5
55 OcnoBHoe ypaBuenne MKT. Pemenne bubnmoreka [JOK
’ 3agau https://m.eds00.ru/8d12c328
26 AOGcomoTHas TemIieparypa. 3aKoH bubmmoreka [JOK

JanbToHa

https://m.edsoo.ru/14e02d1f
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I/I3OHpOHCCCBI B HACaJIbHOM rase€ C

bu6nuoreka [IOK

27.
HOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padnueckoe npeacraBieHne
28 Hfog) OLIECCOB: i30Te Ma, U30X0pa bubmmorexa [JOK
' P - MSOTEPMA, HIOXOPA, https://m.eds00.ru/1344327b
n3obapa. Pemrenue 3amau
TepMmoauHaMmuyeckasi cuctema. 3ajilanue
BHEIIHUX ycsioBui uist T/ cucreMsl.
29 BHemHre u BHyTpeHHUE MTapaMeTpBhl. bubnmnoreka [HOK
' [Tapamerps! T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYMH, ONTUCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano rTepMOAMHAMUKH.
30 CamornpounsBompHas penakcaius T/] bubmmorexa [JOK
' P P 5 https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopaenb uieanbHOro ra3a B
31 TEPMOJIMHAMUKE. Y CIOBUSA bubmmorexa [JOK
' PMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH TOU MOJIEIIH
DnemMeHTapHas padoTa B TEpPMOJAMHAMUKE.
32 BLI‘{I/ICJIGHI;IG ap60TBI nor I;(blznc bubamorexa LOK
' P P Y https://m.eds00.ru/741d5738
npolecca Ha pV-nuarpaMmmMe
Termnonepenayda kak croco0d U3MEHEHUS
33 BHyTpeHHeH sHeprun T]I cuctemsl 6e3 bubmorexa LHOK
' yip P https://m.eds00.ru/3d734561
COBEpILICHUS PabOThI
34 [TonsTe 06 annabaTHOM TpoIecce. bubnmoreka [JOK
' [TepBbIii 3aKOH TEPMOAMHAMUKHI https://m.edso0.ru/d8098824
KomnmdaecTBo TermoTsl u paboTa Kak Mepbl
N bubmuorexa [JOK
35. U3MEHEeHUs1 BHyTpeHHel sHepruu T /1

CHUCTCMBI

https://m.edsoo.ru/b047alcd
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BTopoii 3ak0H TepMOJIMHAMUKY 1J1sI
PaBHOBECHBIX M HEPABHOBECHBIX

Bbu6nuoreka [IOK

36.
nporeccoB. HeoOpaTtumMocTh MpUpOIHBIX https://m.edsoo.ru/c6f4f464
MPOIIECCOB
37 Makcumansuoe 3HaueHue KIT. [{ukn bu6nuoreka [IOK
’ Kapno. Pemenue 3agau https://m.edsoo.ru/fe3857b9
DKOIOTHYeCKHUE aCIIEKTHI UCIIOJIb30BAHUS
38 TEIIOBBIX aBHUTaTteiieil. TenmoBoe bubnnorexa LIOK
’ A L https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
39 TeMe "Tepmonunamuka. TermioBbie Bubmorexa ITOK
' ,1? A ' https://m.eds00.ru/28d62b3f
MAaIIUHBI
20 [IpakTuueckas pabota mo Teme bubnuorexa [HOK
' "Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
a1 [InaBnenue u KpuctamM3anus. Y qenbHas bubmmoteka [IOK
' TertoTa miasneHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. Pactskenue
42 u cxatue. Casur. Monyis FOunra. Ilpenen bubnorexa LIOK
' - ABHL Uﬂy - ped https://m.edsoo.ru/dalaab10
yOpyrux aegopmaruii
TennoBoe paciIMpeHue KUIKOCTEN U
43 TBEPABIX TeJI. AHTAapPMOHU3M TEILUIOBBIX Bubmorexa ITOK
' P o P https://m.edso00.ru/7ba5edf2
KoJie0aHMil YaCTHI] BEIIECTBA
IIpeoOpa3oBanue sHepruy B ha3oBBIX
44 nep excf) ax. y aBHeHIIZe Tenn((I))Boro bubnnorexa LOK
’ pexoiax. yp https://m.eds00.ru/97a0672f
OanaHca
45 [ToBepXHOCTHOE HaTsKEHNE. bu6muoreka [JOK

Kanunnsipueie sisnenus. Jlapnenue noa

https://m.edsoo.ru/b42f1f97
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PICKpI/IBJIeHHOﬁ IIOBEPXHOCTBIO JKUIAKOCTH.

®opwmyna Jlamnaca

[IpakTnueckas padbota 1o Teme

46 "ArperatHble COCTOSIHUS BELIECTBA buGnnorexa LIOK
' P ! ' https://m.eds00.ru/7dc2a739
@da30BbIE IIEPEXOABI
DnexTpu3aius Tea U e€ IposBICHUS.
47 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnorexka HOK
' BJIEKTPUYECKHUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI
48 ITone Toueunoro 3apsaa. [lome bubnmnoreka HOK
. PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsKEHHOTO IO
49 00BEMy miapa. [lone paBHOMEpHO brbmmorexa LTOK
. Y Hape PABHONED https://m.edso0.ru/f7a665¢e
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH
50 [IpoBOIHMKY B 3EKTPOCTATHYECKOM bubnmnorexka HOK
' nose. YCIOBHE PABHOBECHS 3apSI0B https://m.eds00.ru/32405eab
51 JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubmuoreka [JOK
’ 3IEKTPOCTATHYECKOM TOJIE https://m.edso0.ru/060ebab5
[TapamiensHOE COeIUHEHNE
52 KOI-IIO eHcaropos. IlocnenoBarenbHoe brbmmorexa LTOK
' A POB- A https://m.edsoo.ru/d11e8ce7
COEJMHEHHNE KOHJIEHCATOPOB
53 DHeprus 3apssKeHHOTO KOHJIEHcaTopa. bubnuotexa [JOK
' Pemenue 3amau https://m.edsoo.ru/73a34f18
54 JIBu>keHMe 3apsKEeHHON YaCTHUIIbI B bubmuoreka [JOK
’ OZHOPOJHOM JIJIEKTPUYECKOM ITOJIE https://m.edsoo.ru/8341d6ac
55 [IpakTuyeckas pabora o Teme bu6muoreka [JOK

"OnexTpuueckoe nojue"

https://m.edsoo.ru/cefe90e9
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bu6nmoreka [IOK

56. Ucrounnku Toka. Hanpsbxkenune u 9J1C
P A https://m.edsoo.ru/0839a115
3aBUCHMOCTb COTIPOTHBIICHUS
57 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 JIJTUHBI bubmorexa LHOK
' P P https://m.edso0.ru/95fcdf51
1 TUJIOIIA U TIOTIEPEYHOTO CCUCHUS
58. [TpakTuyeckas pabora
CMmeniaHHOE COETUHEHUE POBOIHUKO
59 Pacuér pa3BeTBIEHHBIX IEKTPUYECKUX bubnuoreka [JOK
' nenei. [Ipasuna Kupxroga. Pemenue https://m.eds00.ru/236f7e07
3a/1a4 B.
MOIIHOCTB JEKTPUIECKOTO TOKA.
60 TermioBas MOIITHOCTb, BhIJIEIIEMast Ha bubmorexa LHOK
' m > BRI https://m.eds00.ru/99750a6f
pesuctope. Pemenue 3anau
O/IC 1 BHyTpeHHEe COIPOTUBIICHUE
61 HMCTOYHUKA TOKA. 3akoH OMa sl TOJTHOM bubmorexa [JOK
. (3aMKHYTOM) STIEKTPHUUECKOH TISTH. https://m.edsoo.ru/72d453af
Pemenue 3agau
MomHocTh ucTOYHNKA ToKa. KopoTkoe
62 3aMmbIkanue. KongeHcaTop B uenI;I bubnmorexa IOK
' ' P https://m.edsoo.ru/a0ae51d8
MIOCTOSIHHOTO TOKa
63 Pemenue 3anau mo teme "IlocTosTHHBINM bubmuotexa [JOK
' DIEKTPUYECKUH TOK" https://m.eds00.ru/744261b8
64 [IpakTuueckas pabota 1o Teme bubmuoreka [JOK
‘ "ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DIEeKTPUYECKHI TOK B pacTBOpax u
P P P but6mmoreka [IOK
65. pacriaBax 3J€KTPOJIUTOB. 3aKOHbI

dDapaz[eﬂ AJIA 3JICKTPOJIN3a

https://m.edsoo.ru/4b423491
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bu6nmoreka [IOK

66. i .
DJIeKTpUYECKUH TOK B razax. [lnazma 1 https://m.eds00.ru/92d92f76
67 DIEKTPUYECKHI TOK B BaKyyMe. 1 bubnmoreka [JOK
' Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
bu6nuoreka [IOK
68.
HonynpooauHKoBbIe MpHOOpL 1 https://m.eds00.ru/83622200
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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