


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ripeAcTaBieHHbIx B PI'OC COO, a taxxe
c yu€éroM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHBIE IPOIPAMMBI.

[Tporpamma no ¢usuke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYarOUIMXCA.
[IporpamMma 1o ¢u3uke AaéT TMpeAcCTaBICHHE O LEIX, COACpPKaHWM, OOIIei
cTpareruu OOy4eHHs, BOCHHUTAHUS U PAa3BUTHA, OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeaMmera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
NPOSIBIICHUSI CBOMX HWHTEIICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4arolmuMcsi, KOTOpble HEOOXOAMMBI JJIsi NPOAODKEHHs 0O0pa3oBaHUS B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (u3NKM Ha YypoBHE cpeaHero oOiiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOydYaroIIUXCs, OCBOMBIINX
nporpaMmmy 1o pu3rke Ha YpOBHE CpeAHEro o0111ero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[Iporpamma no gpu3rKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coJiep>kanue yueoHoro npeamera «Dusnka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTAaBIsCT BO3MOXKHOCTUA ISl pealu3aliil  Pa3UYHbIX METOTUYECKIX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEPKaHUs Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpaduei u acTpoHoMmen. Mcmonmp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
pAIl UJel, KOTOPhIE MOKHO PACCMATPHUBATh KaK IMPUHIIUIIBI €70 TOCTPOCHHS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (U3MKU
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JeHcTBYyolero ¢akropa ydeOHoro mpoiiecca. s yrinyO6iaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusai Gu3n4ecKkoro npakTukyma. B nepBom ciyyae npakTUKyMm
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B Ka)KIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
MPaKTUKyMa B CHCTEMY JIa0OPATOPHBIX PadOT, KOTOPHIE MPOBOSATCS B MPOIECCE
u3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMu TpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B mporpamme 1o (QusMKe cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTHKyMa MPEICTaBJIICHA €IWHBIM IepedHeM. Brioop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obOecmeunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 117151 pacYETHBIX 3a/1ay IPUOPUTETOM SIBIISIIOTCS 33]]a4M C SIBHO 3a/IaHHOU
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaK W HHTCTPHPYS
MpUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSl CHTYaIliy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MmaTepHalIbHO-TEXHUUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 71 BHITTOTHEHHS YKa3aHHBIX B IPOTpaMMe 0 (PU3UKE YUEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIUi s
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarImMXcsa. TeMaTHYeCKHE KOMILICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BaHUEM (DU3UYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
mpoecCHOHANBHON  JESATENBHOCTU, CBSI3aHHBIX C (U3HUKOM, TIOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (DU3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHBIX 33/1a4 C SIBHO 3aJIaHHON (hU3UIECKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OMpeIeNICHHs] TOCTOBEPHOCTH MOJTYUYCHHOTO PE3yJbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Duszuka» Ha YpOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 306 yaca: B 10 kimacce — 136 yacoB (4 4yacoB B HEZCNIO), B
11 xmacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
MpoBeNCHMsI JTa0OPaTOPHBIX pPabOT U OMBITOB € YYETOM HMHIUBHUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOABI.

®uszrka — ¢pyHAaMEHTAlIbHAs Hayka o mpupoje. HayuHblil MeTon MO3HaHUS U METOAbl MCCIEAOBaHUS (PU3NUECKUX
SBJICHUM.

DKCIEPUMEHT U TEOPHS B IIpoLiecce Mo3HaHus pupoibl. Habmoaenue u s3kcriepuMeHT B (QU3HKE.

CnocoObl n3mepenus (pU3NUECKUX BETUYHUH (aHAJIOrOBbIE M IIU(MPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemnocTu n3MepeHuil Pu3ndecKkux BeIUUUH (a0CONIOTHAS U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJIeaTbHAS
KUJKOCTh, UJICANIbHBIN Ta3, TOUueuHbIN 3apsn). ['unore3a. dusnueckuil 3aKoH, rpaHUIIbl €ro NpuMeHUMocTU. dusnyeckas
TEOPUSL.

Ponp u mecto pusuku B GHoOpMHPOBaHUU COBPEMEHHOM HAYYHOW KapTHHBI MHUPA, B MPAKTUYECKON ACSITEIBHOCTU
JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepeHre cuiibl TOKa M HANpPsXKEHUS B LEMU TMOCTOSHHOTO TOKa MPU IMOMOIIM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udpoBoil mabopatopueit mo ¢usuke. [Ipumeps n3mepeHuss PU3NYECKUX BEIMYMH TPHU MTOMOIIU
KOMIIBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOT O ABMkEHUA. Cucrema oTcUeTa.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexTop MaTepuanbHOM TOYKH, €r0 MMPOEKIIMU HA OCU CUCTEMBI KOOpAMHAT. TpaekTopus.



[lepemerieHre, CKOPOCTh (CpeIHSS CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHE MAaTepUAIIbHOM TOYKH, HX
MIPOCKIIMM Ha OCH CUCTEMBI KoopauHAT. CI0KeHHE TIepEeMEIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBMKCHHE. 3aBUCUMOCTh KOOPJHUHAT, CKOPOCTH, YCKOPEHUS U
yTH MaTepUaTLHON TOYKHA OT BPEMEHH M UX TpaduKu.

CBobogHOE mMajeHue. YCKOpeHHe CBOOOMHOTO majeHus. J[BIkeHue Tena, OpOIIEHHOrO MOJ YIJIOM K TOPHU30HTY.
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH M YCKOPEHHS MaTeprualibHOM TOYKH OT BPEMEHH M UX IrpaduKHu.

KpuBonuHneitHoe nBukeHue. J[BH>KeHHE MaTepHalbHOM TOUYKH IO OKPY)KHOCTHU. YTJOBas M JIMHEHHAas CKOPOCTb.
[lepuon u wyacrora oOpamieHus. LleHTpocTpeMurenbHoe (HOpMalbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) W TOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYKH.

TexHudecKue yCTpOUCTBa U TEXHOJIOTHIECKUE MPOIIECCHI: CITUIOMETP, IBIKCHHIE CHAPSIOB, IICMHBIC, IIIECTEPEHYATHIC
U peMEHHBIE TIepeaadn, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Monenb cucTeMbl 0TCYETa, HILTIOCTPAIU KHHEMATHIECKUX XapaKTePUCTHK JBKEHUS.

CnocoObI ucclief0BaHNs IBKEHUH.

WnnmrocTpanus npeaenbHoro nepexo/ia i N3BMepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTRBE.

HabGnronenue nBmkeHus Tea, OpOIICHHOTO MO YIJIOM K TOPU30HTY ¥ TOPHU30HTAIBHO.

HampaBneHnue CKOpOCTH TIPH IBMKCHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuUE MyTel, TpaeKTOPUH, CKOPOCTEH ABUKEHUS OJTHOTO U TOTO JK€ TeJla B Pa3HBIX CUCTEMax OTCUETa.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

M3yueHne HepaBHOMEPHOTO JBHMIKEHUS C IETbI0 OTIPEICICHUS MTHOBEHHOM CKOPOCTH.

M3mepenne yCKOpEHUS TIPH MPSMOIMHEHHOM paBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHus: CBOOOTHOTO TaieHHS (PEKOMEHI0OBAHO MCTIOIB30BaHNE MU(PPOBOH 1a00PATOPHH ).



W3yyeHnue ABMKEHHUS Tella, OpONIEHHOTO TOpU30HTANbHO. [IpoBepka TruUmoTe3pl O MPSIMONM MPOMOPIIMOHAIBHON
3aBUCHUMOCTH MEXAY JaJbHOCTHIO MOJIETA K HAYAJIIBHOW CKOPOCTBIO TENA.

N3ydeHne NBUKEHUS Tella 0 OKPY>KHOCTH C OCTOSIHHOM MO MOJIYJIF0 CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHOIa OOpAIICHHS] KOHUYECKOTO MasiTHUKA OT €r0 apaMeTpOB.

Tema 2. /lunamuxa.

ITepsbiii 3ak0H HetoTOHA. MHEpUIManbHbIe cucTEMBI OTCUETA. [IprHIIMIT OTHOCUTENBHOCTH [ anmunes. HemnepuuanbHbie
CUCTEMBI OTCUETA (OIpeieTIeHUue, IPUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUA. DKBUBAJICHTHOCTh I'PABUTAIMOHHON U MHEPTHOM MacChI.

Cuna TsbKecTUu. 3aBUCUMOCTH YCKOPEHHSI CBOOOJHOTO TMAaJEHUs OT BBICOTHI HAJ| MOBEPXHOCTHIO TUIAHETHI U OT
reorpaguyeckoil mupoThl. J(BrmkeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMuyeckasi CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxyierocs ¢ yCKOpEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cwiia TpeHHUS CKOJBKEHHS W cuiia TpeHus nokosi. Koadduuuent tpenus. Cuna
COITPOTHUBIICHUS NIPH IBUKCHUU TEJIA B )KUIAKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

Hasnenue. I'uapocrarndeckoe nasienue. Cuna Apxumesna.

TexHn4eckre yCTpoMCTBa U TEXHOJOTUYECKHUE MPOLECCHI: MOAIINITHUKA, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Hab6nronenue nBmKeHHs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCUéTa.

[TpyHLIMIT OTHOCUTENBHOCTH.

KaueHnne nByX HUIMHIPOB WM MIAPOB PA3HOW MACChl C OAUHAKOBBIM YCKOPEHHEM OTHOCUTEIIbHO HEMHEPIMATbHOU
CHUCTEMBI OTCYETA.

CpaBHeHUE PABHOJCHUCTBYIONMIEH MPUIOKEHHBIX K TEIy CUJI C MPOM3BEICHUEM MACCHI T€Jla HAa €ro yCKOPEHHUE B
VHEPLUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3AaUMOICUCTBUS TEIL.

N3mepenune macc no B3auMOICHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3mepenne paBHOACHCTBYIONICH CHII ITPU ABMXKEHUH OpycKa MO HaKJIOHHOM TIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH ABMXKEHUS OpYyCKa 110 HAaKJIOHHOM MJIOCKOCTH Ha 3aJaHHOE PaCCTOSIHUE
OT €T0 MAacCCBl.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIMX B MIPYKUHE U PE3UHOBOM 00pasle, OT UX JAePOpMalnH.

N3yyeHnue ABUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKuil OJI0K.

N3mepenne ko3 GUIreHTa TpeHHs 0 BEIMYUHE YIIIOBOr0 KodddurmeHTa 3aBucuMoct Frp(N).

HccnenoBanue 1BUKeHUs OpycKa 110 HAKIOHHOW MJIOCKOCTH C IEPEMEHHBIM KO3(PPUIIMIEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpOE Teno. [locTynarenbHOE 1 BpalaTeabHOE IBUKEHUE TBEPIOTO Tesla. MOMEHT CUITbl OTHOCUTEIBHO
ocu BpameHus. [1nedo cunbl. CnoxeHne cuil, NPUII0KEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeEIIA.

YcroiiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yYCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: KPOHIUTEWH, CTPOUTENBHBIA KpaH, peleTyaTsie
KOHCTPYKIIMH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccenenoBanue ycioBU paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLECHUS.

KoHCcTpynpoBaHHne KPOHIUTENHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.



Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

NMmnynsC maTepuanbHOM TOYKM, CUCTEMBbl MATEPUAJbHBIX TOUYeK. LIeHTp Macc cucTeMbl MaTEpUaJbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.

NmMnynbC CHITBI 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaxkTuBHOE IBUKEHUE.

MoMeHT nmiyJibca MaTepuagbHOU TOUKU. [IpecraBieHre 0 COXpaHEHUH MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX ITOJIAX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM niepemenieHnu. ['paguueckoe npeacraBieHnue padbOThl CUJIBL.

MOIHOCTH CUJIBI.

Kunernueckas 3Heprus MaTepuanbHON TOUku. Teopema 00 N3MEHEHMH KHHETUYECKOW SHEPTUH MaTEPUAIBHON TOUYKH.

[loreHuuanbHple M HE NOTEHIMaNbHblEe Cuibl. [loTeHuuanbHas >sHeprus. lloTeHIuManbHas SHEPrUs yIpyro
nedhopMupoBaHHON NpykuHBL. [loTeHIIMaIbHAs PHEPrUs Teja B OJHOPOJHOM TPaBUTAIMOHHOM moJje. [loTeHiuanbHas
SHEPrusl Tejla B TPaBUTAIMOHHOM I10JI€ OJHOPOJAHOTO 11apa (BHYTpH U BHE I1apa). Bropas kocmudeckas CKOpocTb. TpeThbs
KOCMHMYECKast CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHHMYEeCKOW PHEPruu CHUCTEMbI TeJ. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTHUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

Ypasuenue bepHyiu i uaeanbHON )KUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS] MEXaHUYECKON YHEPTUU.

TexHnueckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: IBUKEHUE PAKET, BONOMET, KONED, IMPYKUHHBIW MTUCTOJIET,
THUPOCKOII, GUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHHUE.

N3mMepeHue MOIHOCTU CUJIBI.

W3meHeHue 2Hepruu Tena Mpu COBEPIICHUN PabOTHI.

B3auMHbIe npeBpamieHns KWHETHYECKOW W MOTEHIHAIbHOM SHEPTUN NPU ACHCTBUU HA TEJIO CHIIbI TSHKECTH U CHUJIBI
YIPYTOCTH.



CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHHH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

N3mepeHue CUitbl TSTH, CKOPOCTH MOJIENIU 3JIEKTPOMOOUIIS U MOIITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3Mepenre KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMAILHOM SHEPIUU MIPY>KUHBI C PA0OTOM CHUIIBI TPEHUS.

OmnpeneneHue padOThI CUJIBI TPEHUS TIPU IBUKEHUU TeJIa 10 HAKJIIOHHOM MJIOCKOCTH.

Paznen 3. Mogekyisipaasi u3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEoPUU.

OcCHOBHBIE TMOJOXKEHUST MOJIeKyJsipHO-KuHeTH4Yeckor Teopuu (MKT), ux ombitHoe o6GocHoBanue. Juddysus.
bpoyHOBCKO€ nBMX)EHUE. XapaKTEp ABUKEHUS M B3aWMOJICUCTBUS YACTUI] BellecTBAa. MOJIeJin CTPOECHUS Ta30B, )KUJKOCTEN
U TBEPIBIX TET U OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX Mojeined. Macca u pa3Mepbl MOJIeKysl (aTOMOB).
KommuecTBo BemnectBa. [loctosiHaass ABoraspo.

TemoBoe paBHoBecue. Temneparypa u ciocoosl e€ nsmepenus. [lkana remnepatyp Lenscus.

Mogenp uaeanbHOro rasa B MOJEKYJSIPHO-KMHETUYECKOM TEOPUHU: YaCTULbI ra3a JBHXKYTCS XAOTHYECKH U HE
B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

["a3zoBbIe 3ak0HBI. Y paBHeHUE MenaeneeBa—Kianeitpona. AGcontoTHas Temneparypa (mkana remmnepatyp KenbBuHa).
3akoH JlanproHa. M3omporieccr B UieaabHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM BelecTBa. [ paguieckoe mpencTaBieHne
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3b MEXIYy MABJICHUEM M CPEIHEH KMHETUYECKOM SHEPrueil MOCTYyNaTeIbHOTO TEIJIOBOTO ABHXKEHHUS MOJICKYII
UJIeaJIbHOIO ra3a (OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KUHETUUYECKON TEOPHUH UACaTBHOTO ra3a).

CBsi3b  a0CONIOTHOM TeMmIepaTypbl TEPMOJWHAMHYECKOW CHUCTEMBI CO CpeaHeld KHHETHUYECKOW JHepruei
MOCTYIATEIBHOIO TEMJIOBOIO IBMKEHUS €€ YaCTHLL.

TexHrYecKne yCTpOMCTBA M TEXHOJIOTHYECKUE TIPOIIECCHI: TEPMOMETP, OapOMETp, TIOTyICHHE HAHO MAaTEPHAJIOB.

Jlemoncmpayuu.



Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX peéToK.

HabGnronenue u rcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanue mpoliecca YCTaHOBIIEHUS TEIUIOBOIO PAaBHOBECHSI MPHU TEIIOOOMEHE MEXKIY Topsiueil U XOJIOAHOU
BOJIOM.

N3yyeHue n3oTepMuueckoro npoiecca (peKOMEH/1I0BaHO UCIOJIb30BaHUE IIUGPOBOI JabopaTOpun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckas (TJl) cuctema. 3aganrie BHENTHUX YCIOBUM JJII TEPMOJUHAMUYECKON CHCTEMbl. BHernrHue u
BHYTPEHHHUE MapameTpsrl. [lapaMeTpbl TepMOIMHAMUYECKOW CUCTEMBI KaK CPEAHUE 3HAYCHHS BEIIMYMH, OMMUCHIBAOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo tepmMoamHamMuku. CaMOINpPOMU3BOJIbHAS peakcalus TePMOJUHAMUYECKOW CUCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogene uacanbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHWH: ypaBHeHHe MennaeneeBa—Kianeiipona u
BBIpAXXEHHUE JIJI1 BHYTPEHHEH SHEPruu. Y CIOBUS NPUMEHHUMOCTU 3TOW MOJICNN: HU3Kas KOHIIEHTpAIMs YaCTHI], BHICOKHE
TeMmIeparypbl. BelpakeHue 71 BHyTPEHHEN SHEPTUU OJJHOATOMHOTO HJI€IHLHOTO rasa.

KBazucratnueckre u HECTaTHYECKUE MTPOLECCHI.

DnemenTapHas paboTa B TepMoanHaMuKe. Berancnenue padoTsl o rpaduky mpoiecca Ha pV-auarpaMmme.



Tenmonepenaya kak cnoco0 M3MEHEHHUS BHYTPEHHEH JHEPruM TEPMOJMHAMUYECKOM CHUCTEMBbI 0€3 COBEpIICHHS
paboTel. KoHBEKIHS, TEIIIONPOBOHOCTD, H3IyUCHHE.

KosmuecTBo TeminoThl. TenmoéMKocTh Tena. YielbHas U MOJIsipHasi TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maliepa.
YaenpHas TemioTa CropaHusi ToruiMBa. Pacdér komwdecTBa TEIUIOTHI mpu Terionepenave. [lonsarne o6 ammabaTHOM
mpoLuecce.

[lepBbIii 3aKOH TepMoaMHAMUKH. BHyTpeHHssi sHeprus. KojgnuecTBo TErioThl M paboTa Kak Mepbl W3MEHCHHS
BHYTPEHHEW YHEPTUHU TEPMOJIUHAMUAYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKH JUIsI PABHOBECHBIX ITPOLECCOB: 4YEpe3 3aJlaHHOE PABHOBECHOE COCTOSHHUE
TEPMOJMHAMHYECKON CUCTEMbI MPOXOJIUT €IMHCTBEHHAs afinabara. AOCOJIOTHASI TEMIIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY 1711 HEPABHOBECHBIX ITPOIIECCOB: HEBO3MOKHO MEPENATh TEILIOTY OT 00JIe€ XOJIOTHOTO
Tena K 0osee HarpeToMy O0e3 komrieHcanuu (Knaysuyc). HeoOpaTuMocTs IPUPOTHBIX IIPOIIECCOB.

[TpunIUIBL AecTBUS Ter1oBbIX MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJOTMYECKUE aCMEKThI NCIIOIB30BAaHMS TEIUIOBBIX JBUTATENEH. TEmIoBOE 3arps3HEHUE OKPYKAIOIIEH CPEBI.

TexHuueckrue yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCHhl: XOJIOAWIBbHUK, KOHIAWUIIMOHEDP, JHU3EIbHBIM U
KapOIOPATOPHBIN JBUTATENH, TTapoBas TypOHUHA, TOJIYYECHUE CBEPXHU3KUX TeMIIepaTyp, YTHIN3AIIUS «TEIIOBBIX» OTXO0B
C HCIIOJB30BAaHHMEM TEIUIOBOTO HAcoca, YTUIW3aIMs OMOOPTaHMYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOW» U
AIEKTPOIHEPTHH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuiecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aanabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomol, nPAKMUKYM.

HN3mepeHnne yaenbHON TEMII0EMKOCTH.



HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHACHCANM. Vicnapenue u kumeHue. Y IeinbHasi TeIioTa mapooopa3oBaHusl.

HacelleHHbIE M HEHACHIIEHHBIE Napbl. KauecTBEHHAst 3aBUCUMOCTD TUIOTHOCTH U JAABJIEHUS HACBIIIEHHOIO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT JABJICHHS B
KUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépnoe Ttenmo. Kpucrawmmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB KpucTtauioB. I[lnaBieHue wu
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

Hedopmaruu TBEporo Tena. Pactsokenne u cxxatue. Cnpur. Mosayins FOnra. [Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacuupeHue KUJIKOCTeH U TBEPABIX TeJl, 00bEMHOE U JUHEWHOE pacuiupeHrne. AHTApMOHU3M TETUIOBBIX
KOJIeOaHUM YacTUIl BENIECTBA KaK MPUUMHA TETJIOBOTO PACIIMPEHUS Tel (Ha KAY€CTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (pa30BbIX MMEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HatspkeHue. Koadduiument nosepxHocTHoro Hatsbkenus. Kanwsipasie sBienus. [laBnenue mon
VMCKPUBJIEHHON TOBEPXHOCTHIO )kuAKOCTH. Dopmyna Jlamnaca.

TexHuyeckue yCTporucTBa U TEXHOJOTMUYECKUE MPOIECCHI: KUIKUE KPUCTAIIIbI, COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpayuu.

TermnoBoe paclupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauuBaHue.

Kanumisipabie aBiIeHUs.



Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne abCoIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapOB B TOMEIICHHH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Ae(OpMALIMKM PE3UHOBOTO 00pa3iia OT MPUIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tea U €€ NMPOSBICHUSA. DJNEKTPUYECKUM 3apsia. J(Ba Buaa 3eKTpUYECKUX 3apsaaoB. [IpoBoaHMKw,
JUBJIEKTPUKYU U TIOJYTIPOBOAHUKH. DJIEMEHTAPHBIN dJIEKTPUUYECKUAN 3apsl. 3aKOH COXPAHEHHMSI JIEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

DIleKTprYecKoe mosie. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hampsoxk€anocts  snexktpudeckoro moiisa. [IpoOubiit 3apsia. JImHMM  HanpsOoKEHHOCTH  DIIEKTPUYECKOTO  TMOJIS.
OAHOPOIHOE ANEKTPUUECKOE TTOJIE.

[IoTeHIHAIBHOCTD ANEKTPOCTATUYECKOro MojsA. Pa3zHOCTh moTeHuuManoB U HampsbkeHue. lloTeHumanbHass sHeprus
3apsiia B dJIeKTpocTaTudeckoM nosie. Ilotenuman snekrpocrarndeckoro noiig. CBsi3b HANPsHKEHHOCTH TOJS M PA3HOCTH
MOTEHIMAJIOB ISl 3JIEKTPOCTATUYECKOr0 MOl (KaK OJJHOPOAHOTO, TaK U HEOJHOPOAHOTIO).

[IpuHIMIT CYyNIEPIIO3UIINY ATIEKTPUUYECKUX TTOJIEH.



[Tone Toueunoro 3apsiaa. [lone paBHomMepHO 3apskeHHON cdepbl. [1osie paBHOMEpPHO 3apsiKEHHOTO MO 00BEMY TIapa.
[Tone paBHOMEPHO 3apsHKCHHOM OCECKOHEUHOW IUIOCKOCTH. KapTuHBI JMHMM HaNpsOKEHHOCTH ATHUX  TMOJied |
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ToJIe. J(uanekTprudeckast MpOHUIIAEMOCTh BEILIECTBA.

KonnencaTop. D1eKTpOEMKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.

[TapaiutenibHOE coequHEeHNE KOHAEHCATOpOoB. [locnenoBarenbHoe coeIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOTO KOHJEHCATopa.

JIBrxKeHME 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHn4eckre yCTpOMCTBA U TEXHOJOTUYECKUE MPOLIECCHI: SJIEKTPOCKOT, 3JIEKTPOMETP, FJIEKTPOCTATUYECKAS 3alIUTa,
3a3eMJICHHUE IIEKTPOnprOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U AEHUCTBUE KOHAECHCATOPA IIOCTOAHHON U TIEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOWIAAW IUIACTUH, PACCTOSIHUS MEXKIYy HHUMHU U
JTADJICKTPUUECKON MMPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenue npeBpaliieHus SHEPruu 3apsbKeHHOTO KOHJIEHCATOpa B SHEPTUI0 U3ITyUYECHUSI CBETOIMO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnpezenenne pa3HOCTH OTEHIIMAIIOB (HAIPSDKEHMS ) TIPU TTOCIIEIOBATEILHOM COSIUHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOpA Yepe3 pe3UcTop.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VY cnoBHs CylEecTBOBaHUS IMOCTOSIHHOTO 3JIeKTpuyeckoro Toka. Mcrounnku Toka. Hanpsbxenne U u DJ1C &.

3akoH OMa /U1 ydacTKa 1EIu.

DIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COPOTUBIICHUSI OAHOPOJHOTO MPOBOAHUKA OT €r0 JJIMHBI U ILTOMIaAN
MONEPEYHOr0 CEYECHHMs. Y IETTbHOE COMTPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaiebHOE, CMEIIAHHOE COEMHEHNE TIPOBOIHUKOB. PacuéT pa3BeTBIEHHBIX SIEKTPUIECCKUX
ueneit. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—JIeHna.
MOIIHOCTB NMEKTPUUECKOT0 TOKA. TennoBas MOIIHOCTb, BbLAEIISIEMAs HA PE3UCTOPE.

OJIC u BHyTpeHHEE COMPOTUBIICHHE MCTOYHUKA TOKA. 3akoH OMa i TOJIHOW (3aMKHYTOM) JIEKTPUYECKON IIEMH.
MomHOCTh UCTOYHHKA TOKA. KOpOTKOE 3aMbIKaHUE.

KOHI[CHC&TOp B IOICIIN ITIOCTOAHHOI'O TOKA.

TexHuyeckue ycTpocTBa U TEXHOJOTHUECKUE MPOLECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CYETUUK DIICKTPUIECKON
SHEPIUH.

Hemoncmpauuu.
N3mepenre Cuiibl TOKa U HaIPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAMPsHKEHUS JJIs1 PE3UCTOPa, JIAaMITbl HaKaJWBaHUs U CBETOAMO/IA.

3aBHCUMOCTH COTPOTHUBIICHUS IIMIIMHAPUYECKAX TMPOBOAHUKOB OT JUIMHBI, IJIOMIATU TOMEPEYHOTO CEUCHUS |
Marepuana.

HCCJ’IC}IOB&HI/IC 3aBUCUMOCTHU CUJIbI TOKA OT COITPOTUBJICHUS ITPU ITOCTOAHHOM HAIIPSAKCHUU.

[Ipssmoe u3mepenue 3/JC. KopoTkoe 3aMbIKaHHE rajJlbBAHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO CONPOTHUBIICHUS.
Crioco6bl coemnHeHnst UICTOYHUKOB Toka, JJ1C GaTapeil.

HccenoBanre pa3HOCTH MTOTCHIIMAIOB MEX Ty TIOJF0OCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B IICTIH.
Yuenuueckuii 3xcnepumenm, nabopamophvie pabomul, NPAKMUKYM.



HccnenoBanre CMEIIaHHOTO COSAMHEHUS! PE3UCTOPOB.

N3mepenune yaenbHOro CONPOTUBRIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHY CUJIbI TOKA OT HAIMPSKEHUS JUIsl JIAMITbl HAaKaJTUBaHUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTHUBIICHHSI HCTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctd J/]C raipBaHUYECKOTO JIeMEHTa OT BPEMEHHU MTPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/1y TTOJIFOCAMHM UCTOYHHMKA TOKA OT CHJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCHMOCTH TIOJIE3HOW MOIIIHOCTA MCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuYecKas MPOBOJAUMOCTb PA3JIMYHbBIX BEIIECTB. DJIEKTPOHHAS TPOBOJIUMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTh
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTH MOJYNPOBOAHMKOB. CBoMCTBa pP—N-mepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJIMTAX. DJNEKTPOJMTHYECKAs AuccolManusa. JnekTpoin3. 3akoHbl Dapanes s
AIIEKTPOJIN3A.

DNeKTpUYEeCKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITEbHBIN pa3psi. Pa3nuuHbie TUIIBI CAMOCTOSITEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuyeckue yCTpOMCTBa M MPaKTUYECKOE MPUMEHEHUE: Ta30pasps/iHbIe JIaMIIbl, AJIEKTPOHHO-Ty4YeBas TpyoOKa,

MOJIYITPOBOTHUKOBBIE TTPUOOPHI: U0, TPAH3UCTOP, GOTOINO/, CBETOMO/I, TATbBAaHUKA, paQUHUPOBAHNE ME/TH, BHITUIABKA
AIIOMUHHS, DIIEKTPOHHAS MUKPOCKOITHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO31yXa.

CpaBHEHHE IPOBOAMMOCTH METAJUIOB U NOJYyIIPOBOJHUKOB.



OIHOCTOPOHHSS IPOBOJUMOCTD JHOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Habmronenue snexkTpoiausa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre 3aBUCHMOCTH CONPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIEPATYPBHI.

CHsATHE BOJIBTAMIIEPHOIN XapaKTEpPUCTUKU AUOJA.

Du3nYeCcKUil MPAKTHKYM.

CnocoObl u3MepeHns (PU3NYECKUX BETUYHH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENIBHBIX PUOOPOB
Y KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEI0BAaHUI 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH, IPOBEPKA MPEITIOKEHHBIX
runotes3 (BpIOOp M3 paboT, ONMKUCAHHBIX B TEMATUYECKUX pa3fesax «YUeHUYECKUH 3KCIEPUMEHT, JabopaTopHble paboThI,
MPAKTUKYM» ).

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢usuku yriyonéHHoro ypoBHsS B 10 kimacce OCyIIECTBISIETCS € Y4ETOM COAEPKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOrHH, XMMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c6A3aHHbIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIA (aKT,
runores3a, (puanyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, HKCIEPUMEHT, MOJEIUPOBAHHUE, MOJENb, W3MEPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopHsl.

Mamemamuka: permeHue CUCTeMbl ypaBHeHui. JIuneiHas ¢yHkius, napabomna, runepooma, ux rpaduky U CBONCTBA.
TpuronomeTrpuyeckue (PyHKUHUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonocusa: mexanmdeckoe ABMKEHUE B KUBOW mpupoae, AUQPQy3us, ocMOC, TEIIOOOMEH >KMBBIX OpPraHW3MOB,
TEIJIOBOE 3arpsA3HEHUE OKPYKAIOIIEH cpelbl, YTUiIN3aluus OHOOPTraHWYECKOTO TOIUIMBA JJI BBIPAOOTKH «TEIUIOBON» U
AJIEKTPOIHEPTUHU, MOBEPXHOCTHOE HATSHKEHUE W KallWJUIAPHBIC SBIICHUS B MPUPOE, DJICKTPUUECKUE SBJICHUS B >KUBOM

MPUPOJIE.



Xumusa: TUCKPETHOE CTPOSHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs Macca, OJIy4eHHUe
HAaHO MaTEepUasoB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEN U ra30B, KHUAKUE KPUCTAILIbI, JIEKTPUUECKUE CBOMCTBA
METAJIJIOB, ANEKTPOJIUTUYECKAS TUCCOLMALINS, TAIbBAHNKA, HIEKTPOHHASI MUKPOCKOTIHSL.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6ApOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKECHHI C HCHOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro M >KHUAKOTO TPEHUS B
TEXHHUKE, CTaTUYECKHE KOHCTPYKLUUHU (KpOHIITEWH, peméryaTble KOHCTPYKIMH), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOJOMET U JAPYrHUE), ABUTATE]Ib BHYTPEHHETO CrOopaHHs, MapoBas TypOuHa, OBITOBOU
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJOTUHU MOITYUYEHHUSI COBPEMEHHBIX MaTepUajIoB, B TOM YHCIIE HAHO MAaTEpUaJIoB, U HAHO
TEXHOJIOTMH, IEKTPOCTATUYECKAs 3aIINTa, 3a3€MJICHUE JJIEKTPOIIPHOOPOB, ra30pas3psIHbIE JaMIlbl, TOIYIIPOBOAHUKOBBIE
npuOOpPHI, TAJIbBAaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pPe3yJIbTAThl OCBOCHHUS YUeOHOTO TIpeaMera « PU3uKa» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTD
oOydJaromuxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIuM, MO3UTHUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIMX TPATUIUOHHBIM I[EHHOCTSAM POCCUUCKOTO
00I1IeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa U OMNbITa JACATEILHOCTU B MPOIECCE peaau3allid OCHOBHBIX HalpaBICHUN
BOCIIMTATCJILHOM JEATSIILHOCTH, B TOM YMCJIC B YaCTH:

I'paskaaHCKOro BOCIIMTAHUA:

Cc(OpPMUPOBAHHOCTH MPAKAAHCKON MO3UIIMH 00YYAIOIIErocs KaK aKTUBHOI'O M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO
00IIIeCTBA;

NPUHATUE TPATAULIUOHHBIX 00IEYEIOBEYECKHX T'YMAHUCTUUECKUX U JJIEMOKPATUUECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpecax TIpaKIaHCKOro oOIecTBa, ydacTBOBaTh B
caMOyNpaBJIeHUH B 00pa30BaTEIbHON OpraHU3aliHy;

yYMEHHUE B3aMMOJIEUCTBOBATh C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX PYHKIUSAMU U HA3HAYECHUEM;
TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIIBHOCTH.

Hanl/IOTI/I‘leCKOFO BOCIIMTAaHUA:

c(hOpMHUPOBAHHOCTH POCCHUUCKOM TPaKIaHCKOW MACHTUIHOCTH, MAaTPHUOTH3MA,
IIEHHOCTHOE OTHOIIICHUE K TOCY/IapPCTBEHHBIM CUMBOJIaM, TIOCTHXKCHHUSM POCCUUCKUX YUEHBIX B 00JaCTH (DU3HKHU U
TEXHHUKE.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, OTHYCCKOI'O ITIOBCACHH A,

CITOCOOHOCTh OIICHMNBATL CHUTYyAllUIO W IIPUHUMATb OCO3HAHHBIC PCIOCHUS, OPUCHTHUPYACH Ha MOpPAJIbHO-
HPaBCTBCHHBLIC HOPMBI 1 ICHHOCTHU, B TOM HHCJIC B ACATCIIbHOCTHU y‘-IéHOFO;

OCO3HAaHHUEC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6y,ZIYH_ICFO.



ICcTETHYECKOIr0 BOCITUTAHMA:
e OCTETHUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOTO TBOPUYECTBA, IPUCYIIETO (hU3UUECKON HayKe.
TpyaoBoro Bocnuranus:
e HHTEPEC K Pa3IMIHBIM chepaM mpodhecCHOHATHHOU NeITETEHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DHU3UKON U TEXHUKOM,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP OyyIiel MpopecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;
e TOTOBHOCTb U CIIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (DU3HUKHU HA MIPOTIKEHUU BCEH )KU3HH.
IKO0JIOrHIeCKOro BOCIIUTAHHUA:
e chOpPMUPOBAHHOCTb IKOJOTHUYECKON KYIbTYpPbl, OCO3HAHHE TJI00AIHLHOTO XapaKTepa AKOJOTUUECKUX MPOOIIEM;
e IUIAHUPOBAHUE U OCYILECTBICHUE JICUCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMUS 11eJIeld YCTOMUMBOTO Pa3BUTHUS
YeJIOBEUYCSCTBA;
e PACIIMPEHHE OIBITA JSATCIBHOCTH SKOJIOTHYCCKON HAIMPABICHHOCTH HA OCHOBE UMCIOIITUXCS 3HAHUH 110 (hH3HUKE.
I{leHHOCTH HAYYHOI0 MTO3HAHMS:
e chOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS PU3HUECKON HAYKH;
e OCO3HaHUE IIEHHOCTHM HAy4YHOW JAEsTEeILHOCTH, TOTOBHOCTh B TMpollecCe H3y4YeHUsS (PUBUKH OCYLIECTBIISITh
MPOEKTHYIO M UCCIIEIOBATEILCKYIO JIEITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jiornueckue JaeicTBuA:
e CaMOCTOSITENHLHO (DOPMYITUPOBATH U AKTYAJIM3UPOBATH MPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTH, 3aJ1aBaTh MApPAMETPhl U KPUTEPUHU UX JTOCTUKCHUS;
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTPUBAEMbBIX (DU3NUYECKUX SIBJICHUSIX;
e paspabaThiBaTh TUIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHalM3a MMEIONIUXCS MaTEPHAIbHBIX M HeMaTepUabHBIX
peCypcoB;
e BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb, OLEHMBATh COOTBETCTBUE PE3YyJIbTATOB LEJISIM, OLEHUBATH PHUCKU
MMOCJIEACTBUU NESITEIbHOCTH;



KOOPOIWMHHUPOBATL U BBIIIOJHATD pa60Ty B YCIOBHAX PpPCaJIbHOTO, BHUPTYAJIBHOTIO H KOM6I/IHHpOBaHHOFO
B3aI/IMOI[CI‘/’ICTBI/I$I;
Pa3BUBATb KPCATUBHOC MBINLJICHUC IIPU PCIICHUN KU3HCHHBIX HpO6JICM.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

BJIAJCTh HAYYHOW TEPMUHOJIOTUEH, KITIOYEBBIMU TIOHITHIMHU U METOJIaMU (PU3NYECKON HAYKH;

BJIQJICTh HABBIKAMHU yUeOHO-UCCIICIOBATEILCKON M TIPOSKTHOM JIEATEIHHOCTH B 001acT (PU3MKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3aJlady (PU3UYECKOrO COJECpXKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMS,

BJIAJCTh BHUJIAMH JICSITCIBHOCTH II0 TITOJIYYCHHUIO HOBOTO 3HAHWS, €r0 HHTEPIIpPETAIliH, MPeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3UYHBIX yUEOHBIX CHTYaIlMsAX, B TOM YHWCJIE MPH CO3JaHUU yYEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBIISIT PUYUHHO-CIICJICTBEHHBIE CBS3U U aKTYaJIU3UPOBATH 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ pelieHus, HaXOIUTh
apTryMEHTBI JIs IOKAa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,
aHAM3UPOBATh IMOTYYCHHBIC B XOJI¢ PEHICHUS 3aJa4M PE3yJIbTaThl, KPUTHUYECCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaATEIILHON JCSITEIILHOCTH, B TOM YHCIIEC TIPU U3YYCHUHU
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPCHOCHUTD 3HAHUS 110 (PU3HKE B IPAKTHICCKYIO 00JIACTh )KU3HEIEATCILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJETh HABBIKAMHM TOJIy4eHHs WHMOpMAIMU (PU3UYECKOTO COJAEPKAHMS U3 HMCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISITh MOUCK, aHAJIM3, CUCTEeMAaTU3alMI0 M MHTEPHpPETaluio HHPOPMALUU Pa3IunIHbIX
BUJIOB U (DOPM TIpe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(pOpMALIHH;



UCTIOJIb30BaTh CpeACTBa WMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B PEIICHUHM KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX 1 OPTaHU3AIMOHHBIX 33a4 ¢ cOOJII0IeHnEM TpeOOBaHUI APrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHusl, IPAaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJAECpKaHUS B Pa3NUYHbIX (opMaTax ¢ y4ETOM Ha3HaueHUs HHpOpMaUH H
IEJIEBOM ayTUTOPUH, BEIOMpAsi ONTUMAJIbHYIO (POPMY IIPECTABICHUS U BU3YyaTH3aIIH.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIECTBJIATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIMA U CMATYaTh KOH(IUKTEHI;

Pa3BEPHYTO | JIOTUYHO HM3J1araTh CBOIO TOUYKY 3PCHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHMUMATh ¥ UCTIOJB30BaTh MPEUMYIICCTBA KOMAaHTHOW U WHIWBUTYTBHON PabOTHI,

BBIOMpPATh TEMATUKy U METOJAbl COBMECTHBIX JACHCTBUN C YUETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH KaXKJIOTO
YJIeHa KOJUICKTHBA;

MIPUHUMATH eI COBMECTHOW NIEITEIbHOCTH, OPTaHU30BBIBATh M KOOPIWHUPOBATH IEHCTBHS IO €€ TOCTHKCHHIO:
COCTABJISITh IIJIAH JCHCTBUW, pacCHpeAcsiaTh POJU ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXKIaTh pPe3yiIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KAaueCTBO CBOETO BKJaJa M KaXJIOTO0 YJaCTHHKAa KOMaHIbl B OOIIMK pe3yabTaT MO pa3padoTaHHBIM
KPUTEPHUSIM;

npeaiaraTh HOBbIC TPOCKTHI, OIICHUBATh UACH C IMO3UIIMA HOBU3HBI, OPUTHHATILHOCTH, TPAKTUYECKON 3HAYNMOCTH;
OCYIICCTBJIATh TO3UTHUBHOEC CTPATETHMUECKOE IOBEACHHE B PA3UYHBIX CHUTYAIUSAX, IMPOSBIATH TBOPYECTBO M
BOOOpaXeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISITh MO3HABATEIbHYIO ACSATENBHOCTh B 00JIACTU (PUBUKU W aCTPOHOMUU, BBISBISATH
po0eMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHbIE 33/1a4H;

CaMOCTOATEJIBHO COCTABIIATH IIJIaH PELICHNS PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIMOIHEHUS TPAKTUYECKON
paboThI C Y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;



pacIupsATh paMKH y4eOHOTO NPEIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUN;

JIeJ1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYAUIMHU B 00JacTH (PU3MKHM, MOCTOSHHO MOBBIIIATH CBOM
00pa30BaTEeNbHBIN U KyJIbTYPHBIH YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJ€Th HABBIKAMHM IO3HABATEJIbHOM pe(pJIEKCHH KaK OCO3HAHMUS COBEPIIAEMBIX JEHCTBUA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUM;

UCIOJIb30BaTh NPUEMBI pe(IeKCUU 711 OLIEHKU CUTYallud, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU AHAJIU3€E PE3YyJIbTATOB ACATEIBHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX [PU AHATU3€E PE3YIbTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce mOCTHKEHMSI TUYHOCTHBIX PE3YJIHTATOB OCBOEHHUS MPOrpaMMbl MO (PU3MKE IJIsi YPOBHSI CPEIHEro 0OIIero
o0pa3zoBaHus y 00y4arOIINXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPEANoaraomuil cpopMrUpOBaHHOCTS:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIIOCOOHOCTh TMOHMMATh CBOE SMOITMOHAIBHOE COCTOSIHHWE, BHJICTH HaIlpaBJICHUS
pa3BUTHS COOCTBEHHOW AMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHNE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBECHUE,
CIIOCOOHOCTH aJIaIITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSAM U TIPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIMH, BKITIOYAIOIICH CTPEMIICHHE K JIOCTHIKCHHIO 1IEIH M YCIIEXY, ONTUMHU3M, MHUIIHATUBHOCTb,
YMEHHUE JEUCTBOBATH, UCXO/ISI U3 CBOMX BO3MOKHOCTEM;

OMIMIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHWMATh 3MOIMOHAIBHOE COCTOSHHUE APYTHX, YYHTHIBATH €r0 IpHU
OCYIIIECTBJICHUH OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO M COMIEPEIKUBAHUIO;



e COIMAJbHBIX HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTH BBICTpaMBaTh OTHOIICHHS C JAPYTUMH JIOAbMU, 3a00TUTHCA,
MPOSIBJISITH HHTEPEC U pa3peliaTb KOHQPIUKTHI.



I[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o6yuenus B 10 knacce npeMETHBIE Pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH
y 00y4arommxcst yMEeHHU:

HNOHUMATh POJIb (PU3UKU B SIKOHOMHUYECKOH, TEXHOJIOTUYECKOM, 3KOJIOTUUECKON, COLIMATIBHON U 3TUYECKON cdepax
JEATEIbHOCTH YEJI0BEKa, POJb U MECTO (DU3UKH B COBPEMEHHON HAyYHOM KapTUHE MUpPA, 3HAUEHHUE OMUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBACHUTEIBbHONM M NPOTHOCTHYECKOW (YHKIMH (U3UYECKON TEOpUU — MEXaHUKH,
MOJIEKYJISIPHOM (U3UKU W TEPMOJMHAMUKH, pOJIb (PU3NYECKOM TEOpUH B (POPMUPOBAHUU MPEACTABICHUN O
(buznyecKoil KapTUHE MUPA;

pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJeNel (PU3MUECKUX Tesl U MPOLECCOB (ABJICHUHN): MHEpLUAIbHAs CHUCTEMA
oTcuéTra, abCOJIIOTHO TBEPIOE TEJIO0, MaTepHUalibHas TOYKA, PAaBHOYCKOPEHHOE ABMKEHHUE, CBOOOJIHOE MaJEHUE,
abcoitoTHO ympyras aedopmaiusi, abCOTIOTHO yIpyroe u aOCOIIOTHO HEYNpPYroe CTOJKHOBEHHUS, MOJCIH rasa,
XKUJKOCTU U TBEPAOrO (KPUCTAUIMYECKOr0) Teja, WACAIbHBIA ra3, TOUCYHBIA 3apsl, OMHOPOJHOE AJIEKTPUUECKOE
T0JIE;

pasnuyaTh yCiOBHs (FpaHMIIbl, 00J1acTH) TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB, IOHUMATh BCEOOIIMN XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBAaTh U OOBSICHATH MEXAHUYECKHUE MPOLECCHl U SBJICHUS, UCHOJb3Yysl OCHOBHBIE MOJIOXKEHUS U 3aKOHBI
MEXaHUKH (OTHOCUTENIbHOCTh MEXaHUYECKOIO JABMKEHUSI, (DOPMYJIbI KWHEMATUKN PAaBHOYCKOPEHHOTO JIBH)KEHUS,
npeobpaszoBanus ["anuses 11 CKOpocTH U epeMeleH s, 3aKoHbl HbI0TOHA, MPUHIIMIT OTHOCUTENbHOCTHU [ anues,
3aKOH BCEMHUPHOTr'O TATOTEHUS, 3aKOHBI COXPAHEHMsI UMIYJbCa U MEXaHUYECKOM IHEPTUH, CBSI3b PaObOTHI CHIIBI C
U3MEHEHUEM MEXaHMYECKOW »HHEPruu, YCJIOBHUS pPAaBHOBECUS TBEPAOrO Tena), MHPH HSTOM HCIOIb30BAThH
MaTeMaTHUYeCKOe BBIpAXEHHE 3aKOHOB, YKa3blBaThb YCJIOBUS NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB:
npeoOpazoBanuil ['anmunes, BTOPOro W TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHUS HUMITYJbCa H
MEXaHUYECKOM SHEPIUH, 3aKOHA BCEMHUPHOT'O TATOTEHHUS;

aHAIM3UPOBAaTh U OOBACHITH TEIUIOBBIE MPOIIECCH U SIBJICHUS, UCHOJb3Yysl OCHOBHBIEC Toy1okeHUsT MKT u 3aKoHBI
MOJIEKYJISIPHOM (PU3UKU ¥ TEPMOANHAMUKHU (CBSA3b JABIEHMSI UIECATBHOTO ra3a Co CpeIHEN KUHETHYECKON SHEPrUeit
TEIJIOBOTO JBHKEHUS U KOHLEHTPALMEH €ro MOJEKYJI, CBSA3b TEMIEPATYPhl BELIECTBA CO CPEIHEW KMHETHUECKOU



DHEPrUEH TEIIOBOrO JBHUYKEHHUS €ro 4acTHL], CBS3b JABJIECHUSA UACAIBHOIO ra3a ¢ KOHLUEHTPALMEN MOJEKYJ U €ro
TeMIIepaTypol, ypaBHeHue MenzaeneeBa—KnaneiipoHa, nepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
SHEPrUM B TEIUIOBBIX IpoOLEccax), IPU 3TOM MCIIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
yCJIOBHS IPUMEHUMOCTH ypaBHeHHs1 Menneneesa—Knanenpona;

aHAIM3UPOBaTh M OOBSCHATh DSJEKTPUUYECKHUE SIBJIICHHS, UCIOJIb3Ysl OCHOBHBIE IIOJOKEHHUS U 3aKOHBI
AIIEKTPOJIMHAMUKH  (3aKOH  COXPAaHEHHUs DJJIEKTPUUYECKOTO 3apsna, 3akoH KylnoHa, NOTEHUUAIbHOCTh
JIEKTPOCTATUYECKOIO IIOJISI, NMPUHUMUI CYINEPIO3ULHUH 3JIEKTPUYECKUX II0JE€H, MPU ITOM YKa3blBas YCJIOBHS
IIPUMEHUMOCTH 3akoHa KyJioHa, a TakKe NMpaKTUYECKH BaKHbIE COOTHOLICHMS: 3aKOHBI OMa JUIsl yyacTKa LIETd U
JUISL 3aMKHYTOM AJIeKTpHuecKoW 1enu, 3akoH Jlxoyms—Jlenua, mpasuia Kupxroga, 3axkonsl ®Dapanes mis
AIEKTPOJIN3A);

ONHUCHIBaTh (U3NYECKUE MPOLECChl U SIBICHUS, UCIOJB3YS BEIUYMHBI: IEPEMELICHHE, CKOPOCTh, YCKOpPEHHE,
UMITYJIBC T€Ja U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, JaBJICHUE, IOTEHINAJIbHAs SHEPrUsl, KHHETUYECKasl DHEPT U,
MEXaHU4ecKasl SHEpTusi, padoTa CUJIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CHIIA TSAXKECTH, CUjla YIPYTrOCTH, CHJIa
TPEHUS, MOILHOCTbh, DHEPrusl B3aUMOJEWUCTBUS Teia ¢ 3emii€id BOMM3M €€ MOBEPXHOCTH, DHEPrus ynpyrou
nedopMalui MpYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHas TeMmIeparypa Teja, padoTa B TEpMOJUMHAMUKE,
BHYTPEHHSSL SHEPrusl MAEaJbHOTO OJAHOATOMHOIO Ta3a, paboTa HAEaJbHOro ra3a, OTHOCHTENbHAs BJIAKHOCTb
Bo31yxa, KIIJl nieanpHOro TEIIOBOrO JBUTATEINS; SJIEKTPUYECKOE 0JIEe, HAPSHKEHHOCTD 3JIEKTPUUYECKOIO IO,
HaIpsHKEHHOCTh TIOJISI TOYEYHOIO 3apsfa WM 3apsDKEHHOIO IIapa B BaKyyME€ M B JIMDJIEKTPHUKE, IOTEHIMAI
ANEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHINUAIIOB, JIEKTPOABUKYIIAs CHIIA, CUJIA TOKA, HAPSKEHUE, MOIIHOCTh
TOKa, 3JEKTpUYECKass EMKOCTh IUIOCKOTO KOHAEHCATOPa, COMPOTUBIIEHUE YYacTKa LIENH C IOCJIEI0BATEIbHBIM U
napajyieIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTUS ANEKTPUUECKOTO MOJS KOHAEHCATOPa;

OOBSACHATh OCOOEHHOCTH NPOTEKAHHS (DU3UUYECKUX SIBIICHUW: MEXaHMUYECKOE J[IBH)KEHHE, TEIUIOBOE IBUKEHUE
YacTHI] BEIIECTBA, TEIUIOBOE paBHOBECUE, OpPOYHOBCKOE HBIKEHHE, IudPy3usi, ucnapeHwe, KUIEHUE U
KOHJICHCAIMs, IUIABJIEHHE W KPUCTAUIM3alUs, HAIMPABICHHOCTh TEIUIONEpPENayd, JJIEKTPU3ALMUSA  TE,
SKBUMOTEHIUAIIBHOCTh TOBEPXHOCTH 3aPSHKEHHOTO MPOBOIHMKA;

IPOBOANUTH UCCIIEJOBAHUE 3aBHUCUMOCTH OJHON (PU3NYECKOW BEIMUYMHBI OT APYTrOMl C MCHOJIB30BAHUEM MPSMBIX
U3MEPEHUM, MpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATh pE3yJIbTaThl IOJTYYEHHOM 3aBUCHMOCTH



(u3nYeCKUX BEJIWYUH B BUJE T'Pa(UKOB ¢ yUETOM aOCONIOTHBIX MOIPEUIHOCTEN M3MEPEHUM, JenaTh BBIBOABI 1O
pe3yibTaTaM MCCIEI0BaHNUS,

IPOBOJNUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYMH, IIPU 3TOM BBIOMPATH ONTUMAJIbHBIA METOJ M3MEPEHUS,
OLICHMBATh a0COJIOTHBIE M OTHOCUTENIbHBIE TOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

IPOBOJUTH ONBITHI IO IPOBEPKE NPEMJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH 3KCIIEPUMEHT, COOHMpAaTh
DKCIIEPUMEHTAJIBbHYI0 YCTAHOBKY, AHAJIM3UPOBATH IIOJYYEHHBIE pE3YyJbTaTbl M JAENaTh BBIBOJ O CTaTyce
IIPEIIOKEHHON TUIIOTE3BL;

coO01aTh MpaBuja 0€30MacHOro TpyAa IPU NPOBEIECHUU HCCIEIOBAaHUN B paMKax Y4eOHOro 3KCIEpPUMEHTA,
INpPaKTUKyMa M y4eOHO-MCCIIEIOBATEIbCKOM M MPOEKTHOW JEATEIBbHOCTH C HCIOIb30BAHUEM HW3MEPUTEIBHBIX
YCTPOUCTB, U 1a0OPaTOPHOTO 00OPY/I0BAHUS;

pemarh pacyéTHbIE 3aa4u C SBHO 33JaHHON U HESIBHO 3a/laHHON (hpU3MUECKON MOJEINbI0: Ha OCHOBAaHUU aHaIu3a
ycJI0OBUSI 0OOCHOBBIBaTh BBIOOp (DPM3MUECKON MOJENH, OTBEYarolel TpeOOBaHUAM 3a/laui, IPUMEHATh (POPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UYECKUX TEOPUIl MPU HUCHOJIB30BAHUU MATEMATHUYECKUX METOJO0B
peuieHust 3ajad, MNPOBOAUTH PACUEThl HA OCHOBAaHUU HMEIOMIMXCA JAHHBIX, AHAIM3UPOBATh PE3YJbTATHl U
KOPPEKTUPOBATH METO/BI PELIEHUS C YUYETOM MOJTYYEHHBIX PE3YNIbTATOB;

pelaTh KaueCTBEHHbIE 3ajjaud, TpeOyIolre NPUMEHEHHUsl 3HAaHUM U3 pa3HbIX pa3/esioB Kypca (PUM3MKH, a TaKkKe
WHTErpallid 3HAHUM U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYyYHOI'O LMKJIA: BBICTPAMBATH JIOTMYECKYIO LIETIOUKY
pacCyXJIeHU ¢ OMOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBIICHUS;

UCITIOJIb30BaTh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHNS OCHOBHBIX IPUHIIMIIOB Pa0OThI U3MEPUTENBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKHUX MTPOLIECCOB;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLICHUBATH MOCIEIACTBUS OBITOBOM U MPOU3BOACTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHOM C
(bu3MYeCKUMHU TIpoIlleccaMu, C TMO3UIMI HKOJIOTUYECKOM O€30MacCHOCTH, MPEACTABICHUN O palMoHaTIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHMKEHUN HAYKU M TEXHOJIOTMM JJISl TaJbHEUIIEro
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;



OPUMEHATh PA3IMYHbIE CHOCOOBI pabdoOThl ¢ HHPOpManuell (QU3NYECKOTO COJIEPKAHUSA C MCIOIb30BAHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMH, INPU STOM MCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM JJIsl IOMCKa, MepepabOTKM U NpeIbsABICHUS Y4YEOHOM W HAy4dyHO-TIOMYJIApHOW HHQOpMaLMH,
CTPYKTYPUPOBAaHUS W HWHTEpIpeTanud WHGOPMALWU, TMOJYYECHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyl0 HH(OpPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIN3a UCTOYHHKA UH(POpMAILIH;

IPOSIBIISATE OPTaHU3ALMOHHBIE U TO3HABATEIbHBIE YMEHMSI CAMOCTOSTEIBLHOTO NMPUOOPETEHUsS HOBBIX 3HAHUU B
IIPOLIECCE BBIITOJIHEHMS IPOEKTHBIX M Y4eOHO-UCCIIEI0BATENbCKUX PadoT;

paboTaTh B TPYIIE C UCTIOTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATh padOTy TPYMIIBI, PAIIMOHATBHO
pacipenensTh IeATeIbHOCTh B HECTAHAAPTHBIX CUTYaIlUsX, aJICKBAaTHO OIEHUBAThH BKJIA] KaXKIOTO M3 yUaCTHUKOB
IpyMNIbl B pELICHUE pacCMaTpUBaeMOi MpoOIeMbl;

IPOSIBIISATH MOTUBALMIO K OyayIiel npoecCHOHATBHON AESITENbHOCTHU MO CIEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO
npo@us.



KpuTtepun u HOpMbI OlIeHKH 3HAHU A

Yerubiii onpoc. OnucaTth CTPOCHUE )KUBOTHOTO WITM PaCTEHUS MO TAaOIUIE WM CXeMe, YKa3aTh (DYHKIIHH, KOTOPBIE
BBITIOJIHAOT OTJIEJIBHBIE €r0 YaCTH.

«5» — BBINOJHWI BCE 3aJ]aHUE MPaBUIIbHO;

«4» - BBIIIOJIHUII BCE 3a7aHue ¢ 1-2 ommuOKamu;

«3» —4acTo ommbaIcs, BBIIOJIHUII MTPABUIIBHO TOJIBKO IMOJOBUHY 3a/IaHHS;
«2» — MOYTH HUYETO HE CMOT BBINOJHUTD MPABUIHHO;

«1» — BOOOIIIE HE BBLITTOJIHIII 3aJaHHUE.

BpInoJiHeHHEe TECTOBBIX 3aJaHUI.
3anmanust ¢ BHIOOPOM OTBETA (3aKPBITBIN TECT), 3aIaHUS « JOTIOJTHUTE TMPEIOKEHNE» (OTKPBITHINA TECT) OLIEHUBACTCS B
OIIMH U JBa 0ajy1a COOTBETCTBEHHO.

«5»: 80 — 100 % ot o0miero uncia 0aIoB
«»: 70 -75%
«3»:50-65%

Boino/iHeHNe NPAKTHYECKUX U J1A00PAaTOPHBIX PadoT.

OrmeHka «5» CTaBUTCH, €CJIH.

1. ITpaBUJIbHOM CAMOCTOSITEILHO OIpPEALISIET 1eIb JaHHBIX pa0OoT; BBITIOJIHSIET PadOTy B MOJHOM 00BEME C
coOJI0IcHuEM HEOOX0IUMOM ' MOCIIeI0BATEIbHOCTU MPOBEICHUS OMBITOB, U3MEPEHUM.

2. I'paMOTHO, TOTHYHO OMUCHIBAET XOJ] MPAKTUYECKUX (Ja00paTOPHBIX) paboT, MPAaBUILHO POPMYITUPYET BHIBOIBI; TOUHO
Y aKKypaTHO BBIMOJTHSET BCE 3aMKMCH, TAOIHIIBI, PUCYHKH, YePTEXKH, TPAPUKH, BEIYUCIICHHUS.



Ounenka «4y CTaBUTCH, €CIA VUEHUK:

1. BrInosiHsAET NPaKTUUYECKYIO (JJAOOPAaTOPHYIO) pabOTy MOJHOCTHIO B COOTBETCTBUHU € TPEOOBAHUSIMU NIPU OLIEHUBAHUU
pe3ynpTaToB Ha "5", HO TOMYCKAeT B BHIYUCICHUIX, U3MEPEHHSIX JBAa — TPHU HEIOUETA WIIM OJIHY HETPyOyI0 OIIHUOKY U
OJIUH HEIO0YET.

2. Ilpu opopmiieHHH pabOT JTOMyCKaeT HETOYHOCTH B ONMCAHUH X0J1a JCHCTBUI; JIeiacT HEIOJHbIC BBIBOJIBI IIPH
0000IIEHNH.

O]_IGHKa «3» CTABUTCS, €CJIU VUCHUK.

1. [IpaBUnbHO BBINOIHSAET pabOTy HE MeHee, 4yeM Ha 50%, oJHaKo 00bEM BBIITOJIHEHHON YaCTH TAKOB, YTO TTO3BOJISIET
MOJIYYUTh BEPHBIE PE3YJIBTATHI U C/IEJIaTh BHIBOABI [0 OCHOBHBIM, IPUHIIMIHAIBHBIM BayKHBIM 3aJ1a4aM paOOoThl.

2. Jlonmyckaet rpyOyro OmuOKy B X0/1€ BBITIOJHEHHs paOOThI: B 00BACHEHUH, B 0DOPMIICHUH, B COOIIOICHIH TTPABUIT
TEXHUKHU 0€30MaCHOCTH, KOTOPYIO YUYEHUK UCIPABIISIET O TPEOOBAHUIO YUUTEIS.

Onenka "2" cTaBUTCS, €CIIU VUEHUK:

1. He ompeaenser caMOCTOSTENBHO LETb pa0OThI, HE MOKET 0€3 MOMOIIM YUUTENS MOATOTOBUTH COOTBETCTBYIOIIEE
000pyZ0BaHUE; BHIMOIHAET pabOTy HE MOTHOCTHIO, U 00BEM BBIMOIHEHHOM YAaCTH HE MO3BOJIAET CeNaTh MPaBUIIbHbBIE
BBIBO/IBI.

2. Jlonmyckaet aBe u 6oJiee rpyOble OIUOKH B X0/€ padoT, KOTOPbIE HE MOKET UCIPABUTh MO TPEOOBAHUIO MEArora; uiu
MIPOM3BOIUT U3MEPEHUS, BEIYUCIICHUS, HAOIIOJCHUS HEBEPHO.

Onenka «l» cTaBUTCS B CIyYae:
1. Hert oTBeTa.







TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontposbmbie  IpaxTieckne (uudpossbie)
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pasznea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO O3HAHUS TPUPOLBI 2
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 8 1
2.2 Junamuka 10
2.3 CraTtuka TBEPOTO Tea 4 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Hroro no paszneny 34
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 12 1
3.2 TepmonuHamuka. TeniaoBble MalIuHbI 18 1
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 12 1
nepexoabl
Uroro no pazneny 44
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DNEeKTPUUECKOE MOJIe 24 1
4.2 [ToCTOSIHHBIN 2JEKTPUUECKUN TOK 20 1
4.3 Toku B pa3mUYHBIX cpeax 6
Hroro mo paszneny 50
Pasgen 5. PU3UNUECKHUH IPAKTUKYM
5.1 Du3nYeCcKuil TPAKTUKYM 6 6
Hroro mo pazneny 6




PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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INOYPOYHOE IVNIAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne
n/n

Tema ypoka

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

dusnka — pyHAaMeHTaIbHas HayKa O
npupoze. Hayunslii MeTo mo3HaHUS U
METOBI HCCIETOBaHUS (PUZNIECKUX
SIBJIGHUH. DKCIIEPUMEHT U TEOPHs B poIiecce
no3Hanus npupoasl. Habmoaenue u
sKcriepuMeHT B pusuke. CriocoOsl
M3MepeHus: PU3NIECKUX BEITHUNH
(ananoroBsie U U(PPOBBIE U3MEPUTETHHBIC
PUOOPHI, KOMITBIOTEPHBIC JATYNKOBBIC
cuctemsl). [lorpemnoct usmepeHuit
¢bu3nyecKkux BeJWYUH (aOCONIOTHAS U
OTHOCHUTEJIbHAS )

MonenupoBanue GU3NIECKUX SIBICHUN U
MPOIIeCCOB (MaTepuaabHas TOUKa,
abCOIOTHO TBEPJIOE TEJI0, UaeaabHas
YKUJIKOCTh, UACATbHBIN ra3, TOYCYHBII
3apsn). [unoresa. dusnueckuii 3aKoH,
rpaHuLbl €ro NpuMeHnMocTH. Dusnueckas
teopus. Ponb u Mmecto pusuku B
(hopMUPOBaHUH COBPEMEHHOW HAYIHOH
KapTUHBI MUPA, B MPAKTUUYECKOM
NEeITEeIbHOCTH JIIOIEN

bubnunoreka LIOK
bubmuoreka [{OK
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

Mexannueckoe asmxenue. Cucrema orcyera.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
neuxenus. [Ipsmas u obpaTHas 3agaun
MEXaHUKU. Paanyc-BeKTOp MaTepualbHOU
TOYKH, €r0 MPOEKIUH HA OCU CUCTEMBI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508

koopauHat. Tpaekrtopus. [lepemenienue.
Ckopoctb. X mpoekuuu Ha 0cu KOOPAHMHAT.

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
3aBUCUMOCTb CKOPOCTH, ITyTH U KOOPAUHATHI
OT BpeMeHH U ux rpaguku. CioxeHue
IIEPEMELICHUI U CIIOKEHUE CKOPOCTEM.
CpenHsist CKOPOCTb.

MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE
MarepuanbHOU TOUYKHU. [IpsamonuneitHoe
PAaBHOYCKOPEHHOE JIBUKEHHUE.

3aBUCHMOCTb KOOPIMHAT, CKOPOCTH,
YCKOPEHUS U TyTH MAaTepUaIbHON TOYKH OT
BPEMEHH U UX rpaduKu Ipu
PaBHOYCKOPEHHOM JIBU)KEHUH.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3620

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e

CBoOoaHoe majeHue. Y CKopeHue
cBOOOIHOTO MageHus. TeXHUUECKUe
YCTpPOMCTBA - CKOPOCTHBIE JIUPTHI.

bubnuoreka [{OK
https://m.edsoo.ru/ff0c39cc

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH M YCKOPEHUS MaTepualbHON TOUKU
OT BPEMEHH U UX IpaQUKH.
TexHoornuecKkue npoLecchl - IBUKECHHUE
CHApS/I0B.

KpuBonuHelinoe nBuxeHue. /[Brxenne
MaTepuaabHOU TOYKHU 110 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTs. llepnon n
yacroTta obparenus. LlentpocTpemurensHoe
(HOpManbHOE),
KacaTeJIbHOe(TaHT€HLIUAIbHOE) U MTOJIHOE
YCKOpEHHE MaTeprualibHOM Touku. LlenHbIe,
LIECTEPEHOYHBIE U PEMEHHBIE IIEPEIAYU.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3ada

10

Konrtponsnas padora no reme "Kunemaruka"



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

11

12

13

IlepBrbiif 3akoH HbroToHa. MHepunansHbie
cucteMsbl orcuéra. [Ipunnun
OTHOCHUTEIILHOCTH [ anmuies.
HeunnepuuanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cynepno3uiuu
cui. Bropoit 3akoH HeroToHa juist
MaTepuaibHON TOYKH.

Tperuii 3akon HeroToHa 111 MaTepuambHBIX
TOYEK.

bub6nmmoreka [IOK
https://m.edsoo.ru/ffO0c3be8

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c3be8

bubnuoreka [{OK
https://m.edsoo.ru/ffO0c3be8

14

15

16

17

18

Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB
HrroTona

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBaJIEHTHOCTb I'PABUTALIMOHHON U
UHEPTHON Macchl

Cuna 1spxecTd. 3aBUCUMOCTh YCKOPEHUS
CBOOOTHOT'O TaJIEHUsI OT BBICOTHI HaJl
MTOBEPXHOCTHIO MJIAHETHI U OT
reorpagpuueckoi MIHUPOTHI.

JIBr>keHre HeOEeCHBIX TeNl U UX CITyTHHUKOB.
[lepBas kocMHuecKasi CKOPOCTh. 3aKOHBI
Kemnnepa. IlepBast kocMuyeckasi CKOPOCTb.
Bropas kocMuueckas ckopocTs. TpeTss
KOCMMYECKasi CKOPOCTh. TE€XHOJIIOrMYEeCKUe
Iporeccsl - J[BH>KEHNE HCKYCCTBEHHBIX
CIIyTHUKOB.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec
TeJNa, IBUXKYIIErocs C yCKOPEHHEM.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3d00

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3e18

19

Cuita tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJIbJKEHUS U CUJIa TPEHUS MOKOSI.
Koaddumnment tperus. Cuna conpoTUBICHUS
IIpYU IBUKEHUH Te€Ja B )KUIKOCTH UJIH rase, eé
3aBUCHUMOCTh OT CKOPOCTH OTHOCHUTEIHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

20

JIBH>KEHUA. TeXHUYECKHUE YCTPOMCTBA -
MIOALIUITHUKH.

AbcomtotHo TBepaoe Teno. [locTynaTensHoe
Y BpamiaTelibHOE JBUKEHUE TBEPOTO Tela

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0c41a6

21

22

MOMEHT cujIbl OTHOCUTEIBLHO OCH BPALECHUS.
[nnevo cunbl. TexHUUeCKHUe yCTpOICTBa:
KPOHIITENH, CTPOUTENBHBIA KPaH,
peuéTyaTbie KOHCTPYKIUU.

CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTH Tena. Y cinoBus
paBHOBECHSI TBEPJIOTO Tea. Y CTOWYUBOE,
HEYCTOWYMBOE, Oe3pa3IMIHOE PABHOBECHE.

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c41a6

23

Pemenue 3agau

24

KontponbHas padota nmo teme "J[uHamuka.
Craruka TBepaoro tena'"

25

NMnynsc maTepuabHON TOYKHU, CUCTEMBI
MaTepUalbHBIX TOUYEK. YIIPYTHE U HEYIIPYTUe
CTOJIKHOBeHUS. L{enTp Macc cucremsl
MaTepuaibHbIX TOUeK. Teopema 0 JBUKEHUU
LIEHTPa Macc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c43d6

26

27

28

Nmnynbe cuiibl 1 ©K3BMEHEHNE UMITYJIbCA TEJA.
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JBHO>KEHUE. TeXHUYeCKue yCTpOCTBa U
TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKEHNE
pakeT, BOJOMET, pUrypHoe KaTaHUE Ha
KOHBKaxX

MoMeHT uMITyspca MaTepruatbHON TOYKH.
[IpeacraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCA B IIEHTPAJIbHBIX MOJISIX

Pemenue 3agau



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

29

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. ['padudeckoe npeacTaBieHue
paboThI CHITBl. MOIITHOCTE CHITBI

30

31

Kunernueckast sHeprus MarepuaabHON
Touku. Teopema 00 M3MEHEHUH
KMHETUYECKOM YHEPIrUU MaTepUAILHON
TOYKHU

IloTeHuManpHbIE U HE IOTCHIMAIBHBIE CUJIBL.
[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro aehopMupoBaHHON
npyxuHbl. [loTeHnmanbHas 3Heprus Tena B
OJIHOPOJHOM I'PaBUTALMOHHOM I10JIE.
[TorennmanpHas sHEprys TeIa B
I'PaBUTALlMOHHOM I10JI€ OJHOPOIHOTO IIapa
(BHYTpH U BHE ero). TexHuueckue
YCTPOMCTBA - IPYKUHHBIN ITUCTOJIET.
I'mpockor.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [{OK
https://m.edsoo.ru/ff0c461a

32

CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON sHEprun. TexHuueckue
YCTPOMCTBA - KONED.

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

33

34

YpaBHeHue bepHymm s uaeansHON
KUJKOCTH KaK CIIEJICTBHE 3aKOHA
COXpaHEHUs1 MEXaHUYECKOU DHEPTHUH.

KonrtponbHas paborta no reme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

35

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
kuHeTndeckoit Teopun (MKT) ux onbiTHOE
ob6ocuoBanue. nbdysus. bpoyHosckoe
JBIKEHUE. XapakTep ABUKEHUS U
B3aUMOJEUCTBHUSA YaCTUI] BeniecTBa. Moaenu
CTPOEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TeJl U

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

00BSICHEHHE CBOICTB BCIICCTBA HA OCHOBEC
9THUX MOHCHCﬁ. TexHomornueckue IIPOLECCHhI:
IMOJIYYCHHNEC HAHOMATCPUAJIOB.

36

37

Macca u pazmepbl MOJIEKYJT (ATOMOB).
KonnuectBo BemectBa. [locTosinnas
ABorazpo. TemioBoe paBHOBECHE.
TemmnepaTypa u criocoObl €€ U3MEpeHHUs.
[Ixamna remnepatyp Llenscud. Texuuueckue
YCTPOMCTBA —“TEPMOMETP.

Monens uneanpaoro raza B MKT: yacTuiist
ra3a JBHXKYTCSI XaOTUYHO U HE
B3aUMOJCHCTBYIOT APYT ¢ Apyrom. OCHOBHOE
ypaBHeHue MKT. CBsi3p Mex 1y JaBICHUEM U
cpeaHel KHHETUYECKON dHEepruei
MOCTYMATEILHOTO TBUKEHUSI MOJIEKYIT
nJeanbHOro ra3a. TexHuueckue ycTporucTa
— OapoMeTp, MAaHOMETP.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

38

39

AOcoiroTHas TemriepaTypa (IKana
temneparyp KenbBuna). 3akon JlanbToHa.
CBs13b a0COMIOTHON TeMIIEpaTyphl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEeIHEN
KMHETUYECKOM SHEpruel oCTyNnaTeIbHOTO
TEIJIOBOTO ABM)KEHHUS €€ 4aCTHIL

Pemrenue 3agau

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc511e

40
41
42

VYpaBuenue Menpaeneesa-Knaneipona.
Pemntenue 3agau

I'a30BBIC 3aKOHBI

I/I3OHpOHCCCLI B HACAJIbHOM rase€ C
ITOCTOSAHHBIM KOJIMYECTBOM BCIIICCTBA.

L

bubmuoreka [{OK
https://m.edsoo.ru/ff0c570e

43

I'paduyeckoe mpencTaBICHNUE U30MPOIECCOB:
U30TEpMa, U30X0pa, H300apa

[EEN

44

Pemenue 3agau



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

45

46

O06001IeHYE ¥ cCUCTEMATU3ALMU 3HAHUI 11O
TeMe "OcuoBsl MKT"

KontponbHas padota mo teme "OCHOBBI
MKT"

47

48

49

TepmoauHamMuueckas cuctTemMa. 3aJlaHue
BHEIIHUX ycyioBuil 1ist T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMETPHI.
[TapameTpst T/l cucteMbl Kak cpeHUE
3HAYEHMS BEJIMYMH, ONTUCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMoAMHAMUKH.
Camornpoun3sBombHas penakcaius T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mojenb uaeaabHOTO T'a3a B TCPMOAUHAMHKCE.

VYcnoBus TPUMEHUMOCTH 3TON MOJENH -
HU3Kas KOHLIEHTpALMs YaCTHUL], BBICOKHE
TeMIEepaTypBhl.

50

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPA)KCHUE JIJIs1 BHYTPEHHEN YHEPTUU

51

52

53

54

BeIpaxxenue i1 BHyTpEeHHEN YHEPTUH
OJTHOATOMHOTO UJEaJIbHOI0 rasa.
KBa3ucratnueckue u HecTaTHYeCKue
ITPOLIECCHI.

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsbl 6e3
COBEpIIEHHS PadOThI

KOHBCKI_II/IH, TCILIOIMPOBOAHOCTD, U3JIYUCHUC

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

55

KomnuectBo TerioTel. TenmmoéMKOCTE TeA.
VY nenbHas U MOJIIpHas TEMIOEMKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

56

BelllecTBa. YpaBHeHHe Maiiepa. Y nenbHast
TEIUIOTA CrOPaHus TOILUIMBA

Pacuér konudecTBa TEIIOTHI Ipu
TCIIonepeaadc

57

58

59

60

[Tonsarue 06 aguabatHoM mporecce. [lepBoiit
3aKOH TEPMOJAMHAMUKH

Buytpennsis sueprus. KonnuectBo TemioThl
1 paboTa KaK Mepbl U3MEHEHUSI BHYTPEHHEH
sHepruu T/ cuctemsl

BTopoii 3ak0H TepMOJIMHAMUKH IS
PaBHOBECHBIX MPOIIECCOB: Yepe3 3aJaHHOE
paBHOBecHOE cocTostHMe TC mpoxoauT
eJIMHCTBCHHAs agnadaTa. AOCOIIOTHAS
temneparypa. TexHOIOrnYecKre mpoIecChl -
nonyquHe CBerHI/I3KI/IX TeMnepaTyp.
Bropoii 3akoH TepMOAUHAMUKH IS
HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO
nepenaTh TeIIOTY OT 60Jiee XOIOIHOTO Tena
K OoJlee HarpeTomy Teiy 6e3 KOMIeHCAlun
(Knaysuyc). HeobpatumocTb npupoIHbIX
MIPOILIECCOB.

[IpyHIMIIBI EHCTBHS TEIUIOBBIX MAIIMH.
KIIJI. Makcumansroe 3Hauenre KITJ. I{ukn
Kapno. TexHnueckue ycTpoicTBa —
XOJIOAWJIBHUK, KOHAUIMOHEDP, AU3EIbHBIN U
KapOIOpaTOpHBIN JBUTaTeNH, apoBast
TypOuHa. DKOJIOTUYECKUE acTIeKThI
HCIIOJIb30BAaHUs TEILUIOBBIX JBUraTENICH.

TemnmoBoe 3arpA3HEHUE OKPYKAKOIIEN CPEBI.

TexHomaoruueckue MMpOUECCChI: YTUIIN3A WA
TCIIJIOBBIX OTXOJ0B C MCIIOJIb30BAHUEM

bubnunorexa LIOK
https://m.edsoo.ru/ffOc5efc

bubmmoteka IIOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [{OK
https://m.edsoo.ru/ff0c600a

61

Pemrenue 3anau

62

Pemrenue 3amau



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

63

64

O000111eHIE ¥ CUCTEMATHU3AIMs 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIuHb"

KonTponbHas padoTa 1mo Teme
"TepmoauHamuka. TernaoBsie MalIUHbI"

65

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y neibHas TEILIOTa
napooOpa3oBaHusl.

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c63b6

66

Hacelennpie 1 HEHACBIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIABJICHUS, HACBIIEHHOTO Tapa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypsbl KUIIEHUS OT 1aBJICHUS B
JKUJIKOCTH

67
68

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCHUTEIbHAS BIAXKHOCTD

Pemenue 3agau

bubmmoteka IIOK
https://m.edsoo.ru/ff0c64d8

69

TBépnoe Teno. Kpucrammaeckue u
amop(dHbIe Tesa. AHU30TPOINHS CBOWCTB
KPHUCTAJLIOB. TEXHOJOTMUYECKUE TPOLECCHI -
KHUJIKUE KPUCTAJLIbI, COBPEMEHHBIE
MaTEpPHUAJIBL.

bubnuoreka [{OK
https://m.edsoo.ru/ff0c65f0

70

71

[TnaBnenue u KpucTamum3anus. Y aeibHast
teruioTta miaBneHus. Cyoaumanus.

Hedopmaruu TBEpaOTO Tena. PacTsokenue u
cxartue. Casur. Moayines FOnra. [lpenen
ynpyrux aedopmarnuii. TermaoBoe
pacuIMpeHue JKUJIKOCTEW U TBEPIBIX TeEN,
00BEMHOE U JIMHEHHOE paciIpeHue.
AHTapMOHH3M TEIJIOBBIX KOJIEOaHUI YacTHIl
BEILECTBA KaK IPUYMHA TEIIOBOTO
pacimpenus Tel (Ha KaueCTBEHHOM YPOBHE).

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

72

ITpeoOpaszoBanue sHeprun B (ha30BBIX
nepexoax

ypaBHeHI/IC TEII0BOro OajaHca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6820

73

Pemenue 3agau

74

[ToBepxHocTHOE HaTsKeHHE. Koadduuument
MMOBEPXHOCTHOT'O HaTshKeHUs. KanuuisipHbie
siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHOM
MOBEPXHOCTHIO UAKoCcTU. Dopmyna
Jlammaca

75

O000111eH1E U CUCTEMATH3AaIMs 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
da3oBble nepexo bl

76

KontponbHas padota mo teme "ArperaTHbie
cocrosiHus BemecTBa. @a3oBble nepexobl"”

77

78

DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. /[Ba Buna
AIEKTPUYECKUX 3apsaaoB. [I[poBoAHUKH,
JTURJIEKTPUKU U TTOJTYTIPOBOJHUKH.
TexHu4eckue ycTpoucTBa —3JIEKTPOCKOIL,
ANEeKTpoMeTp, reneparop Ban ne I'paada.

DneMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS JIEKTPUYECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. Toueunsie
3apsnbl. 3akoH Kynona

bubnuoreka [{OK
https://m.edsoo.ru/ff0c6bcc
bubnuoreka [{OK
https://m.edsoo.ru/ff0c6bcc

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc6ced

79

Pemrenue 3agau

80

DnekTpuyeckoe noje. Ero neiictBue Ha
aNeKTpudecKkue 3apabl. Hanpsok€HHOCTD
anekTpuyeckoro mnoss. [IpoGHsIit 3apsi.
JInHUM HANIPSKEHHOCTH DJIEKTPUUYECKOTO
ntosist. OTHOPOTHOE JIEKTPUUYECKOE TTOJIE.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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IloTeH1IMAIBHOCTD SJICKTPOCTATUYICCKOI'O
nosst. PasHocTh IOTCHIIMAJIOB U HAITPSXKCHUC

HOTGHI_[I/IaJ'IBHaﬂ OHEpPIuUs 3apsjia B
QJICKTPOCTATUYCCKOM I10JIC. IToTenmuan
QJICKTPOCTATUYCCKOI'O IMOJIA

CBs13b HAPSHKEHHOCTH TIOJISL M PAa3HOCTH
MOTEHIMAJIOB ISl DJIEKTPOCTATUIECKOTO
1oJis (KaK OJHOPOJIHOTO, TaK U HE
OJIHOPOJIHOTO).

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c6f00

84

85
86
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88

[IpuHOUI Cyneprno3unuu JIEKTPUIECKUX
nosiel. TexHonmornyeckue nNpoueccsl -
JJIEKTPOCTATHYECKAs 3alUTa, 3a36MIICHHE
3JIEKTPOIPUOOPOB.

Pemenue 3agau

[Tone Toueunoro 3apsna. [Tose paBHOMEPHO
3apshKeHHOU chepbl

[Tonie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
6eckoHeuHOH TutockocTH. KapTuHa nuHuMii
HAIps>KCHHOCTHU 3TUX MoJIeH "
SKBUIIOTEHIIMAIbHBIX TOBEPXHOCTEM.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsJI0B

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7018

89

JIMDJIEKTPUKHY U B DIEKTPOCTATUUECKOM TIOJIE.

JluanekTpudecKkas pOHUIIAeMOCTh
BEIECTBA.

90

Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO
KoHAeHcaTopa. TeXHUYeCKoe yCTPOMCTBO -
KOHJIEHCATOP.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

91

[TapamiensHOe cOeTMHEHNE KOHJICHCATOPOB



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

IlocaenoBaTenbHOE COeIUHCHUE

92 1
KOHJICHCATOPOB
93 DHeprus 3apsHKeHHOT0 KOHJIEHCATOpa 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c72c0
94 Pemenwue 3amau 1
95 JIBr>keHUE 3apsKEHHOM YacCTULIBI B 1
OJTHOPOJIHOM 3JIEKTPHUUECKOM TOJIe
96 Pewenue 3amau 1
97 O06o001IeHre ¥ cHCTeMaTU3alus 3HaHUH 110 1
Teme "Dnekrpuueckoe nose"
98 KonTponbhas pabota mo teme 1
"DnekTpuueckoe mose"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
99 CYLIECTBOBAHUSI IOCTOSIHHOTO 1
AIEKTPUYECKOTO ToKa. MicTouHuku TOKA.
Hanpspokenne u 31C
3akoH OMa Uit yJacTKa LETH.
100 DNEeKTPUUYECKOe COTIPOTUBIICHHE. 1
TexHn4eckue ycTpocTBa — aMInepMerp,
BOJITMETP, PEOCTAT.
3aBHUCHUMOCTBH COMIPOTUBIICHUS OHOPOIHOTO
101 MIPOBOJHHKA OT €r0 JJTUHBI U TIOIIAT! 1
MOTIEPEYHOT0 CEUEHUS. Y JICIBHOE
CONPOTHUBIICHUE BellecTBa. Pemenue 3anau
102 [TocnenoBarenbHOE, MapaJIETBLHOE, 1 but6mmoreka [IOK
CMEIIIaHHOE COETMHEHNE TTPOBOIHUKOB https://m.edsoo.ru/ffOc74f0
103 Pacuér pa3BeTBIEHHBIX JIIEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda
104 Pemienue 3anau 1
PaboTa snekTpuueckoro Toka. V3aKOH Jxoyns Bubmuotexa LOK
105 —Jlenna. TexHn4yeckue ycTpoicTBa — 1

CUETYHK JIEKTPUUECKON IHEPIHH.

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

106 Pemenwue 3amau 1

107 MOomHOCTD 3JEKTPUYECKOro ToKa. TeroBast 1
MOIIIHOCTb, BbIIeJIsieMasi Ha pe3UCTope

108 Pemenue 3amau 1

109 OJIC u BHyTpEeHHEE CONPOTUBIICHUE 1
HMCTOYHHUKA TOKa

110 3akon OMa 115 MOJTHOM (3aMKHYTOM ) 1 bubmmoreka [JOK
DIIEKTPHUYECCKOMN IETH https://m.edsoo.ru/ffOc7ae0

111 Pemenue 3anau 1

112 MOMHOCTh HCTOYHUKA TOKA 1

113 KopoTtkoe 3ambikanne 1

114 KoHnzieHcaTop B ienu NOoCTOSSHHOTO TOKA 1

115 Pemenue 3amau 1

116 Pemenue Sajla‘j o T"eMe "IToCTOSTHHBII 1
AIEKTPUUECKUN TOK

117 Pemenne 3ana1 1o T"eMe "[TocTostHHBII 1
AIEKTPUUECKUN TOK

118 Pemienue 3aI[atU1 o T"eMe "TTocTOSTHHBII 1
IIEKTPUIECKUN TOK

119 O06001IeHre U cCUCTEMAaTU3aIHs 3HAaHUN 110 1
teMe "[1oCTOSHHBIN 2IEKTpUUECKUN TOK"

120 KonTponbHas pabota o Teme "IlocTostHHBIN 1
AJIEKTPUYECKUAN TOK"
DneKkTprudecKasi MpOBOAUMOCTh Pa3IMYHBIX
BEILIECTB. DJIEKTPOHHASI POBOJANUMOCTD

121 TBEPABIX METANIOB. 3aBUCUMOCTD 1
COMPOTHUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIMMOCTh

122 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa 1

OJICKTPOHHBIX ITYYKOB. Texundeckne



https://m.edsoo.ru/ff0c7ae0

123

YCTPOHCTBA — BAKyYMHBIE IPHOOPHI,
ANEKTPOHHOIy4YeBasi TpyOKa.
[TonynpoBoaanku. CoOCTBEHHAS U
MIpUMECHas MPOBOJAUMOCTD
MOJIypOBOIHUKOB. CBOMCTBA p-n mepexoa.
[TosrynpoBOTHUKOBEIE PUOOPBHI.
TexHuueckue ycTpoucTBa —Iuo,
TPaH3UCTOP, CBETOAMO, (GOTOINO

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c84ae

124

125

DNEKTPUUECKUN TOK B DJIEKTPOIUTAX.
DNeKTpoIUTHYECKAs JUCCOLMALUS.
OnexTponu3. 3akoHsl Papajes s
aneKTponu3a. TexHOIorHYecKre mpoLecchI -
rajJbBaHuKa, paQUHUPOBAHHE ME/IH,
BBITUIABKA AJTFOMHHUS

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSTENLHBIN Y HECAMOCTOSI TENLHBIH
paspsan. Pa3nuuHple TUIIBI CAMOCTOSITEIBHOTO
pazpsaa. Monnus. [1na3ma.
TexHomornyeckune Mpouecchl -
ra3opaspsIHbIe JTaMIIbI.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae
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127

dusnyeckuil NpakTukyM no teme "M3ydenue
HEPAaBHOMEPHOTO JIBUKEHUS C LENbIO
OIIpeeNIeHUs] MTHOBEHHOU ckopocTu"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3mepeHune ycKopeHus Npu
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU INIOCKOCTH" YIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PABHOYCKOPEHHOM JBUXKEHUN"
w "M3Mepenne yckopeHusi CBOOOHOTO
najieHus (PEKOMEHI0BaHO UCIIOJIb30BaHUE
udpoBoii 1aboparopun).”



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

128

dusnyeckuil npakTukyM no teme "M3ydyenue
JBYDKEHUS Teja, OpOLIEHHOTO
TOPU30HTAJILHO"

129

130

131

132

duznyeckuil npakTukyM no teme "M3ydyenue
JBUKEHUSI TeJIa 10 OKPY>KHOCTH C
IIOCTOSIHHOM 10 MOJYJIF0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
o0panieHns: KOHMYECKOro MasgTHUKA OT ero
napameTpoB"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3mepeHue paBHOAECUCTBYIOLIEH CUI TpU
JIBUKEHUH OpyCKa MO HAKIIOHHOMN
mwockoctu" win "llpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTostHue OT ero Macchl”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"MccnemoBadHue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
i "M3ydyeHue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 610K"

PesepBHblil ypok. O600111eH1E 1

CUCTEMaTHU3allis 3HAHUM 110 TEME
"Ilnnamuka"

133

PeseprubIil ypok. O60061eHIE 1
cucTeMaTH3allis 3HaHUH 1Mo TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHUKE"

134

PeseprubIil ypok. O60061eHIE 1
cucreMaTtu3anus 3HaHui no teme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"




PesepBHelit ypok. O000IICHHE 1
135 CUCTEMATH3AlN 3HAHUH I10 TEME 1
"Tepmoaunamuka. TernaoBsie MalIUHb"

PesepBHelil ypok. O600ICHHE 1
136 CHUCTEMATHU3AalNA 3HAHUH I10 TEME 1
"DnekTpuueckoe mnose"

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 170










