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HOACHUTEJIBHASA 3AIINCKA

[IporpamMMa 1o gu3rke Ha ypoBHE CpeiHEero o0uiero oopa3oBanus pazpadboraHa
HA OCHOBE TIOJO)KEHHWH U TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenpHOM Mporpammel, npeactaBieHHbx B PI'OC COO, a takxe ¢ y4e€Tom
¢denepanbHOl pabodeil mporpammbl BocnuTaHus U KoHuenuuu mnpenojaBaHus
yueOHoro mnpeamera «@Pu3nka» B 00pa3oBaTeibHBIX oOpranuzauusx Poccuiickoit
®enepanyu, peaqu3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[IporpamMma 1o ¢u3uke omnpeaensieT o0s3aTeTbHOE MPEAMETHOE COJIEp)KaHUE,
YCTaHABIIMBAET PEKOMEHIYEMYIO IOCIIEOBATEIbHOCTh M3YYCHHS] TEM W DPa3/IeiioB
yu4eOHOro mpeaMera ¢ y4E€TOM MEXIPEAMETHbIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKU Y4eOHOTO0 Ipoliecca, BO3pacTHbIX 0COOEHHOCTEN oOyuatomuxcs. [Iporpamma
o ¢u3nKe NaéT MpeiCcTaBICHHUE O LEsIX, COAEeP)KaHUHU, 00IIel cTpaTernu 00y4YeHus,
BOCIIUTAHUS U PA3BUTHUSL O0yUaIOIUXCS CpeACTBaMU yueOHoro mpeamera «Dusukay
Ha yrIyOJIEHHOM YPOBHE.

N3yuyenne kypca (QU3MKH YIUIyOJEHHOTO YpPOBHS IO3BOJISIET pPEaIU30BaTh
3aJa4l Mpo(ecCUOHATIBHON OpPHEHTAllMU, HalpaBiICHO Ha CO3/IaHuE YCJIOBHM IS
MPOSIBIICHUSI CBOMX MHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOydaromuMcsi, KOTOpbIE HEOOXOAMMBI Il TPOJOIDKEHUS OO0pa3oBaHHUS B
OpraHm3alusx MnpodecCHOHATBHOrO 00pa3oBaHMs 1O  pa3iMyHbIM  (PU3UKO-
TEXHUUYECKUM U MH)XEHEPHBIM CHEI[UAIbHOCTSIM.

B mporpamme mo ¢usmke onpeAenstorcs MmiIaHUpyeMble Pe3yIbTaThl OCBOCHHS
Kypca UMK Ha YypOBHE CpeaHero oO0miero oOpa3oBaHUs: JHYHOCTHEIE,
MeTanpeaMeTHbe,  MpeAMETHble  (Ha  ymiyonéHHoMm  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW Uil pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METanpeaIMETHbIM M MNpPEIMETHBIM pe3yjbTaTaM OOYy4YaroIIMXCsl, OCBOMBILIHUX
nporpaMmy 1o ¢u3MKe Ha YPOBHE CPEIHEr0 OOIIero 00pa3oBaHus Ha YIIIyOJIEHHOM
YpOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXOI.

[TporpamMma no (pu3MKe BKIIOYAET:

IJIAHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (PU3UKH Ha yriayOlEHHOM ypOBHE, B
TOM YHCJIE MIPEIMETHBIE PE3YJIBTATHI IO rojiaM 00yUEHUS;

cojJiep)kanue yueOHoro npeameta « @u3uka» mo rogam o0ydeHHsI.

[IporpaMmma 10 (u3HKEe HMEET NTPUMEPHBIA XapakTep HU MOXKET OBITh
MCIIOJIb30BaHa YUUTENIAMU (DU3UKHU JJIS1 COCTABICHUS CBOUX pabOYUX MPOrPaMM.

[IporpaMMa 1o (u3uMKe HE CKOBBIBAET TBOPYECKYIO MHULIMATUBY YUHUTENEH U
MPEIOCTABIISIET BOSMOXHOCTH TSI peaN3allii Pa3IMYHBIX METOINYECKUX TTOX0A0B
K TPEenoJaBaHvi0 (U3WKH Ha YIIIyOJEHHOM YPOBHE TNPU YCIOBUU COXPaHCHHS
00s13aTeIbHON YacTH COMIEPKaHUs Kypca.



du3nka Kak Hayka o Hanbosee o0IMX 3aKOHAX MPUPOJIbI, BBICTYIIas B KaUYeCTBE
y4eOHOro npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUM 00
okpyxatomeM wmupe. [IKoapHBI Kypc GU3HUKH — CHCTEMOOOPA3YIOIIMH IS
€CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIeKAT
B OCHOBE IIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XHMHEH, Ouoiorueu, (u3ndeckoit
reorpadueii u acTpoHOMHEH. VIcmonp30BaHNe M aKTUBHOE MPUMEHEHHE (DU3UIECKUX
3HaHUU OMPENENUIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOPA3HBIX TEXHOJOTUH B
cdepe PHEPreTHKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, TIOJyYeHHUsI HOBBIX MaTepHajioB
C 3aJaHHbIMU CcBoWcTBamu. WM3yueHue (UMK BHOCHUT OCHOBHOM BKJIAJl B
dbopMHUpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTHHBI MHUpa  OOydyaromierocs, B
dbopMHUpOBaHNEe YMEHUIN MPUMEHSTh HAYYHBIA METOJ TO3HAHWS TP BBITTOJTHCHUH
MMM YYEOHBIX UCCIICIOBAHUH.

B ocHoBy kypca ¢u3MKH Ha YpOBHE CpEIHEr0 OOIIeT0 0Opa30BaHUS MOJOKECH
pAI UIEH, KOTOPbIE MOKHO PACCMAaTPUBATh KaK MPUHLIUIIBI €M0 OCTPOEHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COJICP)KUT MaTepuan U3 BCEX Pa3AesioB (PU3MKH, BKIIIOUAET Kak
BOITPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOMN (DU3UKH.

Hoea czenepanuzayuu. B cooTBETCTBUM C HeWl wmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (¢u3uueckux Teopuid. Beaymmum B Kypce  sBISeTCS
(dhopMHUpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanus MPEANnosiaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTCHIHMAIA (U3UICCKON HAYKH, OCMBICIICHHE CBSI3U DPa3BUTHS
($U3UKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonoii nanpaeiennocmu. Kypc ¢usuku yriayOaEHHOTO YpPOBHS
MPEIoaraeT 3HakKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKUX
MIPUJIOKEHUIN M3YUYEHHBIX TEOPUH U 3aKOHOB. [Ipy 3TOM paccMaTpHBarOTCS Ha YPOBHE
oOIIUX MPECTAaBICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHUH.

Hoea 3konoczuzayuu peanuszyercs IOCPEACTBOM BBEJCHUSA SJIEMEHTOB
coJiepKaHusl, MMOCBAMIEHHBIX KOJOTHIECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC
CBS3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKKe OOCYXICHHUS MpoOsIeM
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M YKOJIOTMUECKOM 0€301acHOCTH.

OcBoeHue cojepKaHus MPOrpaMMbl MO0 (PU3UKE JOHKHO OBITh MOCTPOCHO HA
MPUHITUIIAX CHCTEMHO-JEATEILHOCTHOTO TMoaxoaa. J(ns dbu3uku peanmsanus STHX
MIPUHIUIOB 0a3upyeTcsi Ha HCIOJIb30BAHUHU CaMOCTOATEIBHOTO SKCIEPUMEHTA Kak
MOCTOSIHHO JIeHCTBYIoMIEro (pakropa yuedbHoro mnporecca. Jis yramyOnéHHOTO ypoBHS
— 3TO CHUCTEMA CAMOCTOSATEIBHOTO YUYEHHYECKOIO SKCIEPUMEHTA, BKIFOYAOIIETO
(GpoHTaNIbHBIE  yYEHUYECKHE OIbITHI MpU HU3YyYEHUH HOBOTO Marepuala,
naboparopHbie paboThl U pabOTHI mpakTukyma. [Ipu 3TOM BO3MOXKHBI JBa criocoda



peanu3anuu (HU3NYECKOro MpakTUKyma. B mepBoM ciydyae MpakTUKyM HPOBOIUTCS
mu6o B koHue 10 m 11 kiaccoB, nuO0 mocie NMEpBOro M BTOPOrO MOJYTrOAWM B
KaXKJIOM U3 3THX KJaccoB. BTopoi cnocod — 3To uHTerpauus padoT NpakTUKyMa B
CUCTEMY JIaOOpaTOpHBIX pabOT, KOTOPBIE MPOBOJAATCS B MPOLIECCE U3YyUEHUS pa3jerna
(temsbr). Ilpu sToM mom paboTramMu MpaKTUKyMa MOHUMAETCS CAaMOCTOSITEIbLHOE
HCCIIeIOBaHNE, KOTOPOE MPOBOAMUTCA MO PYKOBOJACTBY CBEPHYTOro, 000OIIEHHOTO
Brja 0e3 MomaroBoil MHCTPYKIIUU.

B nporpamme 1o (Qu3mke cucreMa yUYEHHYECKOTO  DKCIEPUMEHTa,
nabopaTOpHbIX pabOT U TpPaKTUKyMa MpEJCTaBiIeHA C€AUHBIM IepedHeM. Brioop
TEMaTUKU JJIi ITHUX BHJIOB YYEHMUYECKHX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCS
y4acTHUKaMHU 00pa30BaTeIbHOTO MpoIlecca MCXOAS M3 OCOOEHHOCTEW MOYpPOUYHOTO
IUTAHUPOBAHUsI W OCHamieHus kabunera ¢usuku. [lpm 3TOM oOecmeuynBaeTcs
OBJIAJICHHE O0YUJAIOIIMMHUCS YMEHUSMH MMPOBOAUTH MPSIMbIC U KOCBEHHBIC H3MEPEHU,
MCCJICIOBAHMS 3aBUCUMOCTEH (U3MUYECKUMX BEIUYMH U TIOCTAHOBKY OIBITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeNseTcs PEIICHUI0 PAcUETHBIX M Ka4eCTBEHHBIX 3a/ad.
[Tpu 3TOM 1151 pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJ1a4M C SIBHO 33JJaHHOU U
HESBHO 3aJIaHHOM (U3MUYECKOW MOJEINbI0, TMO3BOJIAIONINE MPUMEHSATh H3YUYCHHBIC
3aKOHBl W 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjieia Kypca, TaK U HUHTErpUpys
MpUMEHEHUE 3HAHUM U3 pa3HbIX pa3fenoB. /[ KauecTBEHHBIX 3ajlay MPHUOPUTETOM
ABIIIIOTCA 3a7]aHus Ha OOBSICHEHUE/TIpeICKa3aHue MPOTEeKaHNs GU3NIECKUX SBICHUIMA
U TIPOIIECCOB B OKPY’KaIOIIEH JKU3HH, TpeOyromue BhIOopa GU3NIECKON MOICTH IS
CUTYaIIMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k MaTrepuaibHO-TEXHUYECKOMY
o0ecrnedeHno yueOHoro mporecca Kypce GU3NKH yrayOlaEHHOTO YPOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMS [IOJDKEH HU3y4aThbCsi B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOmHere (HM3MKK JOMKHO OBITH HEOOXOJAMMOE J1abopaTOpHOE
o0opyI0BaHUE JJIS BBHIOJTHEHUS YKa3aHHBIX B MPOrpaMMe 1Mo (PU3UKE YUCHUYECKUX
OTIBITOB, J1a00OpaTOPHBIX PabOT U paboOT MpaKTUKyMa, a TaKkKe AEMOHCTPAIMOHHOE
0o0opynoBaHueE.

JleMoHcTpaniuoHHoe  obopynoBaHue GOpMUPYETCST B COOTBETCTBHHM €
MNPUHIUIIOM  MHUHMMAJIbHOW  JIOCTATOYHOCTH U OOECIIEUYMBAET  IOCTAHOBKY
MEPEUYMCICHHbIX B TIpOrpaMMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAlui IS
WCCIICIOBAaHMUSI ~ W3yYaeMbIX  SIBICHUH W  TPOIECCOB, OMIUPUYECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHEHHH.

JlabopaTopHoe o00OpymOBaHHME [JIi YYECHUYECKHUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB W OOECIEeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomuxcsa. TemMaTH4ecKue KOMIUICKTHI
1a00paTOpHOTO O0OpPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUICKCHOM



MCIIOJIb30BAaHNUN AHAJOTOBBIX M LMU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ ITU(POBHIX J1a00paTOpU.

OCHOBHBIMU LEJISIMA U3y4EHHS PU3UKHU B 001IEM 00pPa30BAHUH SBIISIFOTCS:

(dbopMHpOBaHHE UHTEpECA U CTPEMJICHHUS 00y4YaroIUXCsl K HAYYHOMY U3YyYEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEICTaBICHUM O HAYYHOM METOJe TO3HaHUS H (POPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

dbopMUpOBaHHEe HAYYHOTO MHPOBO33PEHHS KakK pe3yibTaTa H3y4eHUs OCHOB
CTPOEHMS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;

(dopMupoBaHHE YMEHUI OOBSICHATH SIBJICHHS C MCHOJIb30BAaHUEM (UIUUYECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHHe TPEACTABICHUN O pOAM (GU3NKH A PA3BUTHA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPECTABICHUN O BO3MOXKHBIX chepax Oyayuieil mpodeccuoHanbHON
JESITeIbHOCTH, CBSI3aHHBIX C (PU3MKOMW, MOATOTOBKA K JaJIbHEHIIEMYy OOY4YEHHIO B
3TOM HaNpaBJICHUH.

JlocTmkeHne 3TUX Lelieil oOecrednBaeTCsl pelIeHHEM CIeAYIOMHNX 3a7ad B
npoLecce u3yyeHus Kypca GU3MKU Ha YPOBHE CPEJHETO 00111ero 00pa3oBaHusl:

NpUOOpETEHUE CUCTEMBI 3HaHMM 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUsX, BKIIIOUAsl MEXAHUKY, MOJIECKYJSIPHYIO (PU3HKY, JIEKTPOIMHAMUKY,
KBaHTOBYIO (DM3HKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUW MPUMEHITh TECOPETHUECKHE 3HAHUS IS OOBSICHEHHS
¢u3nuecKux SBICHUM B MPUPOAEC M A NPUHATHS NPAKTUUECKUX pEIICHUN B
IIOBCETHEBHOM KU3HU;

OCBOEHHE CTIOCOOO0B PEIICHHSI Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3UYECKOM
MOJIETIBIO, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSATEIbHOE CO3/1aHue (U3NUECKOM
MOJEJIN, aJICKBATHON yCIIOBHSM 3aJa4M, B TOM YHCJIE 33/1a4 HHXKECHEPHOIO XapaKTepa,

NOHMMaHUE (U3NYECKUX OCHOB M MPHUHIMIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUA U TMPOBEIACHUS
bu3MYecKnX  JIKCMEPUMEHTOB, AaHAIW3a MW  HWHTEpIpeTanud  HHPOpPMAIHH,
ONpENEIEHUS JOCTOBEPHOCTH MTOIYYEHHOTO PE3YJIbTaTa;

CO3JaHUE YCIOBUM JUIsl pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BuUTHE MHTEpeca K cepaM mpodhecCHOHATEHON NesSTEIbHOCTH, CBA3aHHOMU C
bu3uKOM.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yriuyOnéHHBIH ypOBEHD
U3y4eHHUs yueOHoro npeamera «Ou3nka» Ha ypoOBHE CPEIHEro O0IIEero 0Opa3oBaHus



BbIOMpaeTCsl 00yYarolMMUCS, IUIAHUPYIOLIMMU MPOJOJDKEHUE 00pa3oBaHUs IO
CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha usydenue ¢usuku (yrmyOnéHHBIH ypOBEHb) Ha ypOBHE CPETHETO OOIIETOo
oOpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 dacoB (5 yacoB B HeeN0), B
11 kmacce — 170 4yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe 1o (u3uke mepedeHb JTabOpaTOpHBIX H
MPAKTHUYECKUX paboOT SBIAETCA PEKOMEHJOBAHHBIM, YYHUTENb JeENlaeT BbIOOD
IpOBEACHUS JTAa0OpaTOpHBIX paboOT M  OMBITOB € YYETOM HWHAMBHUAYyAIbHBIX
0COOEHHOCTEH 00yUarOIIMXCA.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. HayuHblid MeTOA MO3HAHUS NPUPOIBI.

®dusnka — GyHIaMEHTAIbHAS HayKa O mpupojae. HayuyHblii MeTOM MO3HAHWS W METOABI MCCIASAOBAHUS (DU3UICCKUX
SIBJICHUM.

DKCHEpUMEHT U TEOPHs B IIpoliecce Mmo3Hanus npupoibl. Habmonenue u skcrepuMenT B pusuke.

Croco6p1 m3MepeHust (PU3NUECKUX BETUYMH (aHAJIOTOBBIE W MU(PPOBBIC M3MEPUTEIBHBIC MPUOOPHI, KOMIBIOTEPHBIC
JATYUKOBBIE CCTEMBI).

[TorpenrHocT u3MepeHni GPU3MUECKUX BEIUYUH (a0CONMIOTHAS U OTHOCUTEIIbHAS).

MopenvpoBanue (QU3MYECKUX SBICHUW M TPOIECCOB (MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, HJieabHas
KUJKOCTh, WJICANIbHBIA Ta3, TOUCUHbIN 3apsia). ['unore3a. @u3nUecKuil 3aKOH, TPAHUIIBI €ro MPUMEHUMOCTU. Du3znueckas
TeopHusl.

Ponb u Mmecto puzuku B popMUpPOBAaHUU COBPEMEHHOM HayYHOU KapTUHBI MUPA, B MPAKTUUYECKOU JEATEILHOCTH JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

WN3mepeHne cuiibl TOKAa W HANpsSOKEHUS B IIEMM TOCTOSHHOTO TOKA MPU TOMOIIM AHAJIOTOBBIX M IU(POBBIX
MU3MEPUTEILHBIX PUOOPOB.

3nakoMcTBO ¢ 1udpoBoi maboparopueir mo ¢usuke. [lpumepsr m3MepeHuss (U3NUECKUX BEITUYHMH TPHU TOMOIIH
KOMIIBIOTEPHBIX JATYUKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe arxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHN. CHUCTEMA OTCUETA.

[IpsiMast 1 oOpaTHas 3a/1a9 MEXaHUKH.

Pannyc-BexkTop MaTepuaibHOM TOUKH, €r0 MPOEKIIMU HA OCU CUCTEMbI KOOPAUHAT. TpaeKkTopusi.

[lepemernenue, CKOpOCTh (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTEPUAIbHON TOUKH, UX MPOCKIIUU
Ha OCH CUCTEeMBbI KoopAuHAT. CI0KEHUE NEPEMEIICHUN U CII0KEHUE CKOPOCTEN.



PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH, YCKOPEHHUS U ITyTH
MaTepUaIbHOU TOUKH OT BPEMEHHU U MX TPapUKH.

CBobogHOE mageHue. YCKopeHHe CBOOOMHOTO TaaeHus. [[BmkeHuwe Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY.
3aBUCHUMOCTbh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaTepUAIbHON TOYKU OT BPEMEHH U UX TPAPUKH.

KpuBonuneiiHoe IBWXEHHE. JIBMKEHUME MATEpPUAIBHOM TOYKHM I10 OKPYXKHOCTH. YIJIOBAas W JIMHEMHAas CKOPOCTb.
[Tepuon n wactora obpamenus. LleHTpocTpemMuTensHOE (HOpMaIbHOE), KacaTelIbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPCHHE
MAaTEpPUaIbHON TOUKHU.

TexHnueckre ycTpoucTBa U TEXHOJOTHUYECKHUE MPOIECCH: CIUIOMETP, ABUKEHUE CHAPSIOB, LIEMHbIE, HIECTEPEHYATHIE
U peMEHHBIE Nepeiay, CKOPOCTHBIE TUQTHI.

Hemoncmpauyuu.

Mopeinb cucTeMbl 0TCYETA, MILTIOCTPALUsl KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUA.

CnocoObl uccie10BaHusl IBHXKEHHIA.

NnmrocTpanus npeaeabHoro nepexoia u U3MEpeHre MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmoienue nBmkeHus Tena, OpomeHHOTo MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBneHnue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE ITyTEH, TPACKTOPUI, CKOPOCTEN JBUKEHUS OJHOIO U TOTO K€ TEJIa B PA3HBIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3yueHne HepaBHOMEPHOIO JBUKEHUS € LUEJIbIO ONPEIETIEHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHust Ipyu NpIMOIUHEHHOM paBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOW MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PaBHOYCKOPEHHOM JIBUKECHHH.

N3mepenue yckopeHust CBOOOHOTO MaJieHusl (PEKOMEHI0BAaHO MCIIOJIb30BaHKE U POBOH 1abOpaTOpHH).

W3ydyenne nBMKEHHUS Tena, OpOIIEHHOTO TOPWU3OHTANBbHO. [IpoBepka THUIOTE3BI O NTPSIMON MPOMOPIHUOHATHHON
3aBUCUMOCTH MEX]y JAIbHOCTBIO MOJETA U HAYaIbHOM CKOPOCTHIO TENA.

N3yuyeHue ABMKEHUS TENA 110 OKPYKHOCTH C IIOCTOSTHHOM 110 MOAYJII0 CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH NIEpHUO/1a 00palleHNss KOHHYECKOTO MasgTHUKA OT €ro MapamMeTpoB.

Tema 2. lunamuxa.

IlepBoiii 3akoH HproToHa. MHepunanbusie cucremsl oTcyéTa. [Ipunnmn otHocutensHocTr ['anmnes. HemnepuuansHbie
CUCTEMBI OTCUETa (OIpeieTICHUE, IPUMEPHI).

Macca Tena. Cwia. [IpuHIuI Cyneprio3uiuy CUil.

Bropoi 3akoH HproTOHa 111 MaTeprUanbHON TOYKHU.

Tpertuit 3axkoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHNS. DKBUBAJIICHTHOCTh I'PABUTAIMOHHON U HHEPTHOM MACCHI.

Cuna TspKeCTH. 3aBHCHUMOCTh YCKOPEHHMS CBOOOJHOIO NaJCHHUS OT BBICOTHI HaJ MOBEPXHOCTHIO IJIAHETHI U OT
reorpaduyeckoil mupoThl. J{BHKeHne HEOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, ABHKYIIETrocst C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs CKONbXKEHUS M cuja TpeHus mokos. Kosdduument tpenums. Cuma
CONIPOTHBJICHUS NIPY JBWKEHUU TENA B KUIAKOCTH WUIIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHHSL.

Hasnenue. ['mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue ycTponucTBa U TEXHOJIOTUUECKUE ITPOLECCHI: ITOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

HaGmoienne ABMKEHUS TN B MHEPIHMATBHBIX M HEMHEPIIHAIBHBIX CUCTEMaX OTCYETA.

IIpyHIMI OTHOCHUTENIBHOCTH.

Kadenne nByX LWIMHIPOB WJIM IIAPOB Pa3HOM MacChl ¢ OJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLHMAIBHON
CUCTEMBI OTCYETA.

CpaBHEHUE PABHOJCUCTBYIONIEH NPUIOXKEHHBIX K TEIIy CWJI C MNPOU3BEACHHEM MAacCChl Te€jla HA €ro yCKOPEHUE B
MHEPUHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BO3HUKAIOLIUX B PE3YJIbTaTe B3aUMOIECUCTBUSA TEIL.

N3mepeHne Macc 1o B3aMMOIECUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[lenTpoOexHbIE MEXaHU3MBI.



CpaBHEHHME CHJI TPEHMSI IOKOSI, KAUEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

W3mepenune paBHOACUCTBYIOIICH CHUJT PU ABMKEHUN OpyCKa MO HAKJIOHHOH IIOCKOCTH.

[IpoBepka runore3bl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKEHUS OpyCKa 110 HAaKJIOHHOM MJIOCKOCTH Ha 3a/IaHHOE PacCTOSIHUE
OT €r0 MAacCCBhl.

HccnepoBanue 3aBUCUMOCTH CUJ1 YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PESUHOBOM 00paslie, OT X AehopMariii.

N3yueHue ABMKEHUSI CUCTEMBI T€Jl, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JETKui OJIOK.

N3mepenue ko3 uirienTa TpeHus mo BeITUYHHE yTraoBoro kodpdunmenta 3aBucumMoctu Frp(N).

HccnenoBanue qBrxeHUs OpycKa 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KOA(PPUIIUEHTOM TPEHUSI.

N3yueHue ABMKEHUS I'Py3a Ha BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpIOE Temo. [locTynarensHOe U BpaaTeIbHOE ABIKEHNE TBEPAOTO Telaa. MOMEHT CHIIBI OTHOCUTENIEHO
ocu BpaueHus. [1imeuo cunbl. CiokeHne cuil, NPUII0KEHHBIX K TBEpAOMY Teily. LleHTp TskecTn Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TeNA.

YcroitunBoe, HeyCcTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: KPOHIITEHH, CTPOUTENBHBIM KpaH, pemeETYaThie
KOHCTPYKIUH.

Hemoncmpauyuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKyM.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpyrnpoBaHHe KpOHIITEMHOB M pacYET CHII yIIPYTOCTH.

N3yyeHue ycTOMYMBOCTH TBEPIOIO TENA, UMEIOIIETO IUIOIAb OIIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMiynbc MaTepraibHOM TOUYKH, CUCTEMBI MaTEpHANIbHBIX TOUYeK. LIeHTp Macc cucTeMbl MaTepuanbHbIX ToueK. Teopema
O JIBJKEHHH LIEHTpa Macc.



MMiyibe cWIIbl 1 U3MEHEHHUE UMITYJIbCA TeJIA.

3aKOH COXPAaHEHUsI HMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umiyJsibca MaTepuaabHOM TOUKU. [IpencraBiieHre o COXpaHEHUM MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX IOJISAX.

PaGota cuibl Ha MaJOM U Ha KOHEYHOM IiepemelieHuu. ['paduueckoe npeacraBieHnue padboThl CUIIBL.

MOUIHOCTB CHUJIBI.

Kunernueckast sHeprus MarepuaibHoi Touku. TeopeMa 00 M3MEHEHUN KUHETUYECKOW SYHEPTUU MAaTEPUAIbHOM TOUKHU.

[loreHnmnanbHple W HENOTEHUMaNbHble Ccwibl. [loreHnumaneHass oHeprus. lloTeHumManbHas SHEPrus yHIpyro
nepopMupoBaHHON mpyxuHbL. [loTeHIMaNbHas SHEpPrus Tejla B OAHOPOAHOM TrpaBUTAlMOHHOM Toyie. [loTeHumanbHas
SHEprus Tejla B TPAaBUTAILMOHHOM I10JI€ OAHOPOJHOrO IIapa (BHYTpPH M BHE Liapa). Bropas kocmuueckas ckopoctb. TpeThs
KOCMHYECKAsI CKOPOCTb.

CBsi3p pabOThl HEMOTCHIMATBHBIX CHUJ C M3MEHEHHEM MEXAaHMYECKOM JIHEPrHuHM CHCTEMbI Tell. 3aKOH COXpaHEHUs
MEXaHMYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyum 11 UaeaIbHON )XKUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUs MEXaHUYECKOU DHEPIUU.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTUYECKHUE MPOLECCHI: ABMKEHHE PAKET, BONOMET, KOIEP, NMPYKUHHBIN MTHACTOJET,
TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKaX.

Hemoncmpauyuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE 1BUXKEHHUE.

N3mepeHne MOITHOCTY CHJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPIIEHUH PaOOTHI.

B3anmuble npeBpalieHus KMHETUYECKOW M IMOTEHUMAIBHOW DHEPrUM IIPU JCHUCTBUM HA TEJIO CUIIbI TSXKECTU U CHJIBL
YIPYTOCTH.

CoxpaHeHue SHEpruu Mpu CBOOOHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKmuKym.

N3mepenne umimyiibca Tenna o TOpMO3HOMY ITyTH.



N3mepenue cuitbl TSIru, CKOPOCTU MOJIEIH JEKTPOMOOUIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBL.

UccnenoBanue coxpaHeHHs] UMITYJIbCa MTPU YIIPYTOM B3aUMOJICHCTBUH.

N3MepeHrne KHHETUYECKOM YHEPTHUH TEJIa 10 TOPMO3HOMY Ty TH.

CpaBHeHME U3MEHEHUS MTOTEHITUATBHOM SHEPTUH MPYKUHBI C paOOTOM CUITBI TPEHUSL.

Onpenenenre padOThI CHIIbI TPEHUSA NPU ABUKEHUU TeJIa [0 HAKJIOHHOW MJIOCKOCTH.

Paznen 3. MoJgiekyasipuast Gu3nka 1 TepMOJIMHAMHUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT MeopUU.

OcHOBHBIE TIOJIOKEHHUST MoJieKyJisipHO-kKuHeTndeckoi Teopun (MKT), ux onbitHoe o6ocHoBanue. uddysus.
BpoyHoBckoe nBuxkeHne. Xapakrep JBUKECHUS U B3aUMOJICHCTBUS YaCTHI] BelIeCTBA. MoIesii CTPOEHHUS ra30B, KUIKOCTEN U
TBEPABIX TE U 0OBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u pazmepsl Moliekyl (atomoB). KonruecTBo
BemiecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u crmocoosl e€ n3mepenus. [llkara remmepatyp Llenscus.

Mogens HuAcabHOTO ra3a B MOJIEKYJISIPHO-KMHETHUYECKON TEOpUHU: YacTULbl Tra3a JABUKYTCS XAOTHUECKM U HE
B3aUMO/JICHCTBYIOT APYT C APYTOM.

["a3oBbie 3akoHBL. YpaBHeHHEe MeHnaeneeBa—Knaneiipona. AGcomoTHas Temnepartypa (mkana Temrnepatyp KeiapBuHa).
3akon [lanpToHa. M30mporiecchl B Ma€aIbHOM ra3e C MOCTOSIHHBIM KOJTMYECTBOM BeriecTBa. [ padudeckoe mpencTaBiieHAe
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXAYy AAaBICHUEM U CPEIHEN KUHETHMYECKON SHEpPruel MOCTYMATENIbHOTO TEIUIOBOTO JIBUKEHUS MOJIEKYI
UJICaTbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJICKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3b  aOCOJIIOTHOM  TemmepaTypbl TEPMOJAMHAMUYECKOM CHCTEMBI CO CpeAHEH KUHETUYECKOW dHeprueit
MOCTYIATEIBbHOTO TEIJIOBOIO IBUKEHUSI €€ YaCTHL.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKUE MPOIIECChI: TEPMOMETP, OapOMETP, OJTyYeHIE HAHOMATEPUATIOB.

Hemoncmpauyuu.

Monenu ABUKEHUS YaCTHI] BELIECTBA.

Mopenb 6pOYHOBCKOTO ABHUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBHXKEHUS.



Huddyzus xunkocten.

Mogens onsita lTepHa.

[IpuTskeHue MOJEKYII.

Mojenu KpuCTALNINYECKUX PELIETOK.

Hab6nronenue u vicciieqoBaHuE U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue mporiecca yCTaHOBIIEHUS TEIJIOBOTO PABHOBECHSI IPU TEIJIO0OMEHE MEX Ty TOPSUCH M XOJIOTHOW BOIOM.

N3yuenne n30TepMuvecKoro mpoiecca (peKOMEHI0BaHO UCITONIb30BaHKE ITU(POBOI Tab0paToOpHH ).

N3ydyeHnne n30X0pHOTO IMpolecca.

N3yuenune nzobapHOro mnpoiiecca.

[TIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckas (Tl) cucrema. 3amaHue BHENIHUX YCIOBUU ISl TEPMOJUHAMUYECKOW cUCTeMbl. BHemmHue u
BHYTPEHHHE mapameTpsl. [lapaMeTpbl TEpMOIMHAMUYECKON CHCTEMBI KaK CPEIHHUE 3HAYEHUS BEJIIMYMH, OMUCHIBAKOLIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nawano tepmoamHamuku. CaMOIpOM3BOJBHAS pPENaKcalus TEPMOJWHAMUYECKOM CHCTEMBI K TEIJIOBOMY
PABHOBECHIO.

Mogaens uaeanpHOrOo rasa B TEPMOJMHAMHUKE — CHCTEMa ypaBHEHWl: ypaBHeHne MeHnaeneeBa—Knanelipona u
BBIPAKEHUE i1 BHYTPEHHEW SHEPTrUU. Y CIOBHUS MPUMEHUMOCTH 3TOM MOJEIW: HHU3Kas KOHIEHTpAlWs YacTHUL, BBICOKHE
TemIieparypbl. BelpaxkeHue i1 BHyTPEHHEN YHEPIUU OJHOATOMHOTO UJIE€AIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE TTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beranciaenue padoTsl 1o rpaduky mporecca Ha pV-auarpaMmme.

Termnonepenayda kak crnocod U3MEHEHUS BHYTPEHHEN SHEPTUH TEPMOAMHAMUYECKON CUCTEMBI 0€3 COBEpIIIEHUs PaOOTHI.
KonBeknusi, TEMI0NPOBOIHOCTD, U3ITyYEHHUE.

KomnuectBo Termmotel. Temno€éMKoCcTh Tena. YenbHas W MOJISIpHAas TEINIOEMKOCTH BEIIECTBA. YpaBHeHHe Maiiepa.
VYaenpHas TEIUIOTAa CropaHus TOIUIMBA. Pacdér KoauWdecTBa TEIUIOTHI NpH Temtonepenade. [lonstue o0 agmabatHOM
powuecce.



[lepBbIii 3ak0oH TepMoaMHaAMUKH. BHyTpeHHss sHeprusi. KonaumdecTBo TemsioTel M paboTa Kak Mepbl HW3MEHEHUS
BHYTPEHHEUN SHEPTUH TEPMOJINHAMUYECKON CHCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKH JJIsI PABHOBECHBIX IMPOIECCOB: YEpe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHUYECKON CUCTEMbI TPOXOAUT €TUHCTBEHHAs ainadaTa. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3aKk0oH TepMOJIMHAMUKY JIJIs HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TMEpeAaTh TEIUIOTY OT 00Jiee XOJI0IHOTO
Tena K OoJiee Harperomy 0e3 kommeHcaruu (Knaysuyc). HeobpaTuMoCcTh IPpHPOIHBIX MPOIECCOB.

[Tpunuune! gevcteus TermioBsix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHUE aCIEKThl UCOJIb30BAHUS TETUIOBBIX ABUTATENEh. TEernoBoe 3arpsa3HEHNE OKPYKAIOIIEH CpEIbl.

TexHuueckue ycTpocTBa U TEXHOJIOTUYECKUE MPOIIECCHI: XOJIOAMIbHUK, KOHIUIIMOHED, TU3EIbHBIN U KapOIopaTOPHBIi
JIBUTATENH, TTapoBasi TypOWHA, TIOJYYCHUE CBEPXHU3KUX TEMIIEPATYp, YTHIIH3AIUS «TEINIOBBIX» OTXOJ0B C MUCITOJIb30BAHUEM
TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHWUYECKOTO TOTUTHRA JIJIST BRIPAOOTKH «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3meHenue Temmneparypsl npu aanadaTuieckoM paciIupeHHH.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUSI BHYTPEHHEN SHEPTUH.

UccnenoBanue annadbaTHOTO Tpoliecca.

KomnproTepHble MOJIENN TEMIIOBBIX IBUTATENECH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3mepenne yaenpHON TEMIIOEMKOCTH.

Uccnenosanue npoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Tpoliecca.

N3ydeHne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS M TEMIIEPATYPbl KUTICHUS KUIKOCTEM.

Tema 3. Aepecamnuvie cocmosanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAcHCaIMs. Mcnaperue u kuneHue. Y aeibHas TeIIoTa mapooopa3oBaHusl.



HacplnienHsle 1 HeHachILeHHbIE Mapbl. KauecTBeHHas 3aBUCHMMOCTD IJIOTHOCTH M JIABJICHUS HACBIIICHHOIO I1apa OT
TEMIIEPaTyphl, UX HE3aBUCHUMOCTh OT 00BEMa HACBHIIIEHHOTO IMapa. 3aBHCHUMOCTh TEMIEpaTyphl KWIIEHUS OT JaBIICHUS B
KUIKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEJIbHAS BIa’KHOCTb.

Teépmoe temo. Kpucrammmyeckue u amopgHble Tena. AHHU3OTPONMsI CBOMCTB KpuctamuioB. I[lnaBneHue wu
KpUCTaIIM3aus. Y ienbHast Tersiora riaBieHus. CyOonmmanus.

Hedbopmanmu BEpIoro Tena. Pactsokenne u cxxatue. Casur. Moayns FOnra. [Ipeaen ynpyrux mnedopmaruii.

TeroBoe pacmMpeHre XKUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JIMHEWHOE paclIMpeHHe. AHTapMOHHM3M TEIJIOBBIX
KoJ1ie0aHUI YacTull BEIIECTBA KaK MPUYMHA TEIUIOBOTO pacUIMPEHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEPrum B Pa3oBbIX Mepexoax.

VYpaBHeHuUE TEIIOBOro OanaHca.

[ToBepxHocTHOE HaTspKeHHe. KoadduimeHT moBepXxHOCTHOro HatspkeHus. Kamumispueie siBinenus. [laBnenue mop
HMCKPUBJIEHHOM ITOBEPXHOCTHIO kuAKoCcTH. Popmyna Jlannaca.

TexHUUeCcKUe yCTpOMCTBA U TEXHOJIOIMYECKUE IPOLECCHI: )KUIKUE KPUCTAILIIBI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TennoBoe pacmMpeHue.

CBONCTBa HACBILICHHBIX TTAPOB.

Kunenue. Kunenne npu NOHWKEHHOM JABJICHUH.

W3mepenne CHiTbl IOBEPXHOCTHOI'O HATSKEHHUS.

OnBITHI ¢ MBUIBHBIMU IJIEHKAMU.

CmauuBaHue.

Kanwnsipasie sBieHUs.

Mopenu HEHBIOTOHOBCKOW KUJKOCTH.

Crioco0bl U3MEpEHUSs BIaKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunbl neopmaniuii.

Habmronenue mansix aedopmarimii.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCITAPEHUSI JKUIKOCTEN.

N3mepenune yaenbHOM TENI0ThI MIaBICHUS JIbJA.

N3yuyeHue CBOMCTB HACBIIICHHBIX apOB.

N3mepenue abCoIIOTHOM BIIaKHOCTH BO3/yXa U OLIEHKA MacChl HapOB B IOMELLIEHUHU.

N3mepenne ko3puirenTa noBepXHOCTHOTO HATSKEHHUS.

Nsmepenne monyns FOunra.

HccnenoBanue 3aBUCUMOCTH AePOpMAIIN PE3UHOBOTO 00pa3iia OT MPUIIOKEHHON K HEMY CHIIBI.

Paznen 4. djekTpoanHamMukKa.

Tema 1. dnexkmpuueckoe none.

OneKTpu3aums Tel U €€ NPOSBICHUsA. OJIEKTPUYECKUM 3apsan. JBa Buaa syekTpuyeckux 3apsaoB. [IpoBoaHukw,
JTUDJIEKTPUKHU U TTOYIIPOBOAHUKH. DJIEMEHTAPHBIN IJEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHUsI DJIEKTPUYECKOTO 3apsaaa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsiasl. 3akoH Kynona.

Onextpuyeckoe nojie. Ero neicTBue Ha 3JEKTPUYECKHE 3apsiIbl.

Hanpspok€HHocTs anektpudeckoro nois. [Ipo6uslit 3apsa. JInHun HanpsKEHHOCTH AileKTprudeckoro noist. OaHOpogHOE
ANEKTPUYECKOE TOJIE.

[loTeHIMaNbHOCTh ANEKTPOCTATUYECKOro Moiid. Pa3HoCTh moTeHuuanoB W HampsbkeHue. [loTeHuumanbHas >Heprus
3apsAna B dJeKTpocTarndeckoM mogie. [loreHnman anekrpocrarnyeckoro nojsi. CBsa3b HANPSKEHHOCTH IOJSI U Pa3sHOCTH
MOTEHLUAJIOB JUIsl 3JIEKTPOCTATUUECKOT0 MO (KaK OJTHOPOAHOIO, TAK U HEOJAHOPOIHOIO).

[TpuHIMIT CyNIEPIIO3ULIMH dJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lome paBHOMepHO 3apspkeHHON cdeprl. [loste paBHOMEpHO 3apsHKEHHOTO MO0 00BEMY Imapa.
[Tone paBHOMEpHO 3apsHKEHHOM OECKOHEUHOM TUIOCKOCTH. KapTuHbl JUHMM HanpsDKEHHOCTH 3TUX  TOJIEH U
SKBUIIOTCHIIMAJIBHBIX IIOBEPXHOCTEH.

IIpOBOIHHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsI/IOB.

JIMBIIEKTPUKY B DJIEKTPOCTATUYECKOM ToJIe. JIM3IeKTpryeckasi MpOHUIAEMOCTh BEIIECTBA.

Konpgencarop. 9nekTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOPA.

[TapamtenpHOE coeqMHEHNE KOHAEHCATOPOB. IlocienoBaTenbHOE COEAMHEHUE KOHACHCATOPOB.



OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHHE 3apsHKEHHOW YaCTULBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: AJIEKTPOCKOI, AIEKTPOMETP, JIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJIEHUE 3JIEKTPONIPUOOPOB, KOHAEHCATOPbI, reHepaTop Ban ae ['paada.

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLINI IEUCTBUSA dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Monens anexTpoctaTuueckoro reueparopa (Ban ne I'paada).

IIpOBOJHUKH B JJIIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U EPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMAAM IUIACTUH, PACCTOSHUA MEXAY HHMH U
JUDIIEKTPUYECKOU IPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO0 KOHJIEHCATOPA.

3apsaKa U pa3psika KOHICHCATOpa Yepe3 PEe3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

OneHka cuJ1 B3auMOJICHCTBUS 3apsKEHHBIX TEJL.

Habutoienue npeBpalieHus SHEPruM 3apsKEHHOTO KOHJIEHCATOpa B SHEPTUIO U3JTyYEHUsl CBETOINO/IA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIECH KOHIEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIUANOB (HAMIPSKEHUS ) MPU MTOCJIEI0BATEIbHOM COEIMHEHUN KOHIEHCATOPOB.

HccnenoBanue pa3psaaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuil mox.

Cuua toka. [TocTOsIHHBIN TOK.

YcnoBus CymecTBOBaHUs IOCTOSHHOTO JIEKTPUYECKOro Toka. Mcrounuku Toka. Hanpsbkenne U u 3/1C &.

3akoH Oma I yyacTKa Lelu.



DJIEKTPUYECKOE COMPOTUBJIECHUE. 3aBUCUMOCTh COMPOTUBIICHHS] OJHOPOAHOTO MPOBOAHUKA OT €0 JJIMHBI U ILIOMIaJH
IIONIEPEYHOTO CEYEHHUs. Y IEJIbHOE CONTPOTUBIIEHNUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUMHEHNE MPOBOJHHUKOB. Pacdyér pa3BETBIEHHBIX JJIEKTPHUUECKUX
uenei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenna.

MONIIHOCTB ANEKTPUYECKOT0 TOKA. TernoBas MOIHOCTD, BBIAEIAEMAasl HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONPOTUBICHHE MCTOYHMKA TOKa. 3akoH OMa nJig MOJHOW (3aMKHYTOM) 3JIEKTPUYECKOM IIeTH.
MomHOCTh UCTOYHHKA TOKA. KOpOTKOE 3ambIkaHue.

KonzencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuueckre yCTpOHWCTBA U TEXHOJIOTUUECKHUE IPOLIECCHL: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK BJIECKTPUUYECKON
SHEPTHUH.

Hemoncmpauuu.

N3mMepenune cuiibl TOKa U HAPSIAKEHMUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HANPSIKEHUS U1l PE3UCTOPA, JIaMIIbl HAKAJIMBAHUS U CBETOAUOMA.

3aBUCHUMOCTh COMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHMKOB OT [JIMHBI, IUIONIAAU TMOMEPEYHOr0 CEUEHHS H
MaTepuaa.

HccnenoBanune 3aBUCUMOCTH CUJIBI TOKA OT CONMPOTUBJIEHUS ITPU IMTOCTOSHHOM HAIPSIKCHUU.

[Tpsamoe namepenne 3/1C. KopoTkoe 3aMblKaHUE TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

Cnioco0bl coenMHEeHHsI ICTOYHUKOB Toka, DJ]C Oartapei.

HccnenoBanue pa3HOCTH ITOTEHIMAIIOB MEXY MOJKOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B LIETIU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKyM.

HccnenoBanne CMEMAaHHOTO COETUHEHUS PEZUCTOPOB.

N3mMepenue yaeabHOro CoOrnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIAKEHUS J1J1s1 JJaMITbl HaKaJIMBaHMSI.

VYBenuueHue npejiesia u3MepeHus ammnepMerpa (BoiabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBJIEHNS HCTOYHHUKA TOKA.

Uccnenosanue 3apucumoctu JJ1C raapBaHMUYECKOTrO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMbIKAHHH.



HccnenoBanue pa3HOCTH ITOTEHIMAIIOB MEXY MOJKOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B LIETIU.

HccenenoBanne 3aBUCMMOCTH MOJIE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIeKTpUYECKasi TPOBOJAUMOCTD PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAIUIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MomynpoBonuukn. CoOCTBEHHass W TMpPHUMECHAas MPOBOJAUMOCTh MOTYNPOBOJHUKOB. (CBOHCTBAa p—n-mepexopa.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DJEKTPUYECKU TOK B AJIEKTPOJIMUTAX. IJEKTPOJIUTUYECKass Juccounanus. Onektponn3. 3akoHsl Dapanes mis
AJIEKTPOJIA3A.

DIIEKTPUUECKHUM TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psaa. Pa3inuHbie TUITBI CAMOCTOSITEILHOTO
pazpsaa. Momuus. [1nazma.

TexHudecknue yCTpPOWCTBA M TMPAKTHUECKOE TPUMEHEHHUE: Ta30pa3psIHbIE JIAMITBI, 3JIEKTPOHHO-TydeBas TpyoOKa,
MOJIyITPOBOJTHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, (POTOAMO/, CBETOAMO/I, raibBaHUKa, paQUHUPOBAHUE MEH, BHITUIABKA
AJFOMUHMUSA, DIIEKTPOHHASI MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJIEHUS] METAJIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTB BJIEKTPOIIUTOB.

3akoHsbI 5ekTposinza Papazes.

HckpoBoii pa3psal ¥ MpOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIOB U MTOIYTIPOBOJHUKOB.

OnHOCTOPOHHSSA TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

Hab6nronenue snektponusa.

N3mepenne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.



Du3rYeCKUuil NPAKTUKYM.

CriocoOs1 u3mMepenus PU3NIeCKuX BETMYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M U(PPOBBIX U3MEPUTEIHHBIX TPHOOPOB U
KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHTEIBHBIC MOTPEITHOCTH WM3MEpPEHUi (DU3MUECKUX BETUYHH.
OneHka rpaHul OrPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHU, UCCIEAOBAHUN 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH, NMPOBEPKA MPEI0KEHHBIX
runote3 (BpIOOp M3 paboT, OMHCAHHBIX B TEMATHUYECKHX pa3zjenax «YUeHUYECKHH SKCIEPUMEHT, JabopaTopHble paboThI,
MPaKTUKYM).

MexnpeaMeTHbie CBSI3H.

N3yuyenne kypca ¢usuku yriayOsn€HHOro ypoBHA B 10 kjacce OCYHIECTBISIETCS C YUYETOM COJIEp)KaTENIbHbBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUHN, XUMHUH, Freorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemmuvle noHaAmuA, C6A3AHHLIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA: SBJICHUE, HAY4HbBIN (axT,
runoTe3a, (u3nueckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, MOJAEIb, HN3MEpECHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpUTEIbHBIE TPUOOPHI, I pOoBas Jab0paToOpus.

Mamemamuxka: penieHue CUCTeMbl ypaBHeHUM. JIuneitHas QyHkuus, napadona, runepdoia, ux rpagukd U CBOMCTBA.
Tpuronomerpuyeckue QYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX MPOEKIMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB.

Bbuonozusa: mexanmdeckoe IBMKEHHE B KHBOW mpupope, auddysus, ocMoc, TEMIO00OMEH >XWBBIX OPraHU3MOB,
TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpenbl, YTWIM3aLUs OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKH «TEIUIOBOI» U
AIIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSKEHHE WM KallWJULIPHBIC SBJIICHHS B IPUPOJE, IJIEKTPUUYECKUE SIBICHHUS B JKUBOU
IIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIAPHAsA Macca, OJIy4eHHE
HaHOMAaTEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M Ta3oB, KUJIKHE KPUCTAIUIbI, JIEKTPUUYECKUE CBOMCTBA
METaJUIOB, MIEKTPOJIUTHYECKAS JUCCOLMALMS, TaJbBAHNKA, JIEKTPOHHAS MUKPOCKOITHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHNe IBUKEHHUI C UCTIONB30BAHIUEM MEXAaHU3MOB, YUET CYXOTr0 U KHUAKOTO TPEHUS B TEXHHKE,
CTaTUYECKUE KOHCTPYKUUU (KPOHUITEHH, pelméryaTble KOHCTPYKIIHMH), UCIOJIb30BAHHE 3aKOHOB COXPAHEHHUS MEXaHUKH B
TE€XHHUKE (TUPOCKON, BOJOMET M JPYrHe), ABUTATEIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, ObITOBON XOJIOAWJIBHUK,



KOHJMIIMOHEDP, TEXHOJOTMU IOJYYEHHMS] COBPEMEHHBIX MAaTE€pPHAIOB, B TOM YHUCJIE HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3€MJIEHHE 3JIEKTPONPUOOpPOB, razopas3psAHble JaMIIbl, MOITYHPOBOJHUKOBBIE MHPUOOPSI,
raJlbBaHUKA.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHUIA
JIMHHOCTHBIE PE3VYJIbTATBI

JINMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «®dusmka» I0IKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
0o0yJaromuxcsi PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEH MO3UIMENH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINM, MO3UTUBHBIX BHYTPEHHUX YOEXKAEHUMN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSAM POCCUHCKOrO O0IIECTBa,
paclIMpeHne JKU3HEHHOT'O OIIbITA U OIBITA JACSATEIbHOCTH B IIPOLECCE pEAIN3alli OCHOBHBIX HAIIPABICHUN BOCIIUTATEIILHOU
NEATEIIbHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e Cc(hOpMUPOBAHHOCTH IPaKJTAHCKOW MO3UIMU OOYYAIOMIErOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHICKOTO

00I111eCTBA;

e IPHUHATHE TPATUIUOHHBIX OOLICUYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTM COBMECTHYIO JESITEIBHOCTh B MHTEpeEcax TIpPa)JaHCKOro OOILIecCTBa, Yy4acTBOBaTh B

CaMOYyIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aliiy;
e YMEHHE B3aUMOJIEUCTBOBATh C COUMAIBLHBIMU HHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIUSMH U Ha3HAYCHHEM,;
e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.
NAaTPUOTUYECKOI0 BOCIIMTAHMS:
e c(hOpPMUPOBAHHOCTh POCCUMCKON I'paXAaHCKON UACHTUYHOCTH, TATPUOTU3MA,
e IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTIKEHUSM POCCHICKUX YUYEHBIX B 00JACTH (PU3UKH U
TEXHUKE.



AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO IMOBEICHNUS;
e CIOCOOHOCTH OILIGHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIHICHHSA, OPUEHTUPYSICh Ha MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JAEATEIBHOCTH YYEHOIO;
e OCO3HaHHE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.
3CTETHYECKOr0 BOCIIUTAHMSA:
e 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO (PU3NUECKOMN HAYKE.
TPYAOBOI0 BOCIIMTAHUS:
e UHTEpEC K pa3Iu4HbIM cepaM NpopecCUOHATbHON AESATENbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOW U TEXHUKOMH,
YMEHHE COBEpPILIATh OCO3HAHHBIN BbIOOP Oyyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;
e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIACTH (PU3UKH HA TMPOTSHKCHUU BCEH )KU3HU.
IKOJIOTHYECKOT0 BOCIIUTAHMSA:
e c(hOPMUPOBAHHOCTH IKOJOTUIECKON KYIbTYPBhI, OCO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPoOIIem;
e IUJAHUPOBAHHUE U OCYIIECTBIICHUE JICHCTBUI B OKPY>KAIOLIECH Cpelie Ha OCHOBE 3HAHUS LIEJIEW YCTOMYMBOTO Pa3BUTHS
4eJIOBEYECTBA;
e pacIIMPEHHE OTbITA IEATETHLHOCTH KOJOTUIECKON HAIIPABIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH MO (U3HKE.
LHEHHOCTH HAYYHOI'0 MO3HAHMA:
e c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;
e OCO3HAaHHE LIEHHOCTU HAayYHOH eATeIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYEHUS (PU3UKU OCYLIECTBIIATH IPOCKTHYIO
Y MCCJIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUIAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIC YHHBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

ba3oBble Jilornueckue aeicTBUA:
e CAMOCTOSTEIBHO (POPMYJIHUPOBATH U AKTYAITM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAENATH LEIU ACATCIBHOCTH, 3aaBaTh MMAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,



BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B PACCMaTPHUBACMBIX (PU3MUECKUX SBIICHUSIX;

pa3pabaTeiBaTh IUTAH PEMICHUS MPOOJEMBI C y4ETOM aHalnM3a MMEIONIUXCS MaTEepPHAIBHBIX W HEMaTepUaTbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OILICHUBATH COOTBETCTBUE PE3YyJbTATOB ILEIAM, OILICHUBATh PHUCKH
MOCJIEJICTBUN ACATEIIBHOCTH;

KOOPJIMHAPOBATh W BBIMIOJHATH pPabOTy B YCIOBHUAX PEATBHOTO, BHUPTYaIbHOTO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejLbcKue 1eMCTBUA:

BJIa/I€Th HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUAMHI U METOIaMU (PU3UYECKOM HAYKH;

BJIa/IETh HAaBBIKAMHU y4e€OHO-MCCIIEOBATENICKON M MPOEKTHOM AESITENbHOCTA B 00MacTH (PU3MKHU, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOATEIHLHOMY TOMCKY METOJOB pEIICHUs 3aad (PU3UYECKOrO COJAEp)KaHUs, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU II0 IOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U
IPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX CUTYalMUsIX, B TOM YHCJIE IIPU CO3/1aHUU YUEOHBIX IPOEKTOB B 00JACTH (PU3UKU;
BBISIBJISITh IPUYHUHHO-CIIEICTBEHHBIC CBSI3U U aKTYaJIM3UPOBAThH 33/1a4y, BBIABUTATh TUIIOTE3y €€ pelieHus, HaXOAUTh
apTyMEHTHI JUTsI TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh TapaMeTPhl U KPUTEPUU PEIICHHS,

aHAJIM3UPOBATh IOJIyYEHHbIE B XOJE PEIICHUs 3aJaud pe3yjbTaTbl, KPUTUYECKH OLEHUBATh HUX JIOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JIEATEIBHOCTH, B TOM YUCJE MPH HU3YYEHUU
busuKy;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;,

YMETb NIEPEHOCUTH 3HAHUS 1O (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJICH, PEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnpopmanueii:



BJA/JI€Th HAaBBIKAMU TOJy4YeHUS HHGOpPMALMU (PUINYECKOTO COJIEPKAaHUS U3 HCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh IMOUCK, aHAIM3, CUCTEMATHU3AIMIO W WHTEPIpETANi0 WH(OPMALUU Pa3TUIHBIX
BUJIOB U (hOpM TIpeICTaBICHHS;

OLICHUBAThH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHMH B PpEIIEHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 ¢ COOII0OCHIEM TPpeOOBaHUI APrOHOMUKH, TEXHUKH OE30MMaCHOCTH,
TUTHEHBI, PecypcocOepeKeHHs, TPaBOBBIX M STUYECKUX HOPM, HOPM MH(DOPMAIIOHHOM 6€3011acCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEP)KaHUS B PA3NIWYHBIX (opMarax ¢ ydéToM HazHadeHHs WHGOpMaAIUU U
LIEJIEBOM ayJUTOPUH, BEIOMpAsi ONTUMAJIbHYIO (POpPMY IIPECTABICHUS U BU3YyaIU3aLUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUA:

OCYIIECTBIIATH 00IIEeHNEe HA YPOKax (M3UKH U BO BHEYPOUHOU JEATEITHHOCTH,

pacmo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIMH U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHAUBUIYaIbHON PaOOTHI;

BBIOMpATh TEMATHKY M METOIbI COBMECTHBIX JICUCTBUM ¢ YIETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 YjieHa
KOJUIEKTHBA;

MPUHUMATh eI COBMECTHOM ACATEIBPHOCTH, OPTAaHW30BBIBATH U KOOPJIWHUPOBAThH NMEUCTBHS MO €€ JOCTHIKEHUIO:
COCTaBJIATh IUIaH JEHCTBUH, paclpenelaTh PO ¢ yYETOM MHEHUHM YYacTHUKOB, OOCYXKJIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OIICHMBAaTh KAaueCTBO CBOETO BKJAaJa M KaXJIOr0 YYaCTHMKAa KOMaHIbl B OOIIMHA pe3yJbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npeaiaraTh HOBbIC TTPOCKTHI, OIICHUBATh UJIEH C MO3UITMH HOBU3HBI, OPUTHHAIBHOCTH, TIPAKTUIECKON 3HAYMMOCTH;
OCYIIECTBIIATh IMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHHUE B PA3JIMUHBIX CHUTYyaIUsAX, IPOSIBISATH TBOPYECTBO U
BOOOpakeHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbBIE YHHBepPCAJbHbIE Y4eOHbIE TeiCTBUS
Camoopranusanmusi:



CaMOCTOSITEJIbHO OCYUIECTBIIATh MO3HABATEJBHYIO JEATEIBHOCTh B 00NACTU (PU3MKU M aCTPOHOMMH, BBISBIIATH
po0JIeMBbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIBHO COCTABIIATH IJIAH PEUICHUs PACUETHBIX M KAYECTBEHHBIX 3aJa4, IUIAH BBIITOJIHEHUS MPAKTUYECKOU
paboThI ¢ YUETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN 1 MPEIIOUTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacuMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JIeNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a PEILICHHE;

OIICHUBATH MTPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO M MPOSIBICHUIO 3PYIULUU B 00jacTu (PU3MKH, MOCTOSIHHO MOBBILIATH CBOMU
00pa30BaTebHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJIb, IMOIMOHAJILHbIN UHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LETISIM;

BJa/IeTh HABBIKAMM IIO3HABATENIbHOM peQIIeKCMM KaK OCO3HAaHUS COBEPIIAEMBIX JEUCTBUH M MBICIUTENIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCTIOTIB30BaTh MPUEMBI peIeKCUH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILIEHHUS 10 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;

IPUHUMATh ceOsl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporecce OOCTHKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMMbl MO (PU3MKE ISl YPOBHS CPEIHEro OOIIEro
oOpa3oBaHMsl y 00yUaroIUXCsl COBEPIIEHCTBYETCS YMOLIMOHAIBHBII UHTEJUIEKT, IIPeAIoaratoinii ¢(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIHOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BUAETH HaIlpaBJICHUS
pa3BUTHSA COOCTBEHHOM SMOIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE NPUHHMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE,
CIIOCOOHOCTH a/IallTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTh, ObITh OTKPHITHIM HOBOMY;



BHYTPECHHEW MOTHBAIMH, BKIOYAKOIIECH CTPEMIICHUE K JIOCTUKECHUIO LIEJU U YCIIEXY, ONTUMHU3M, HHUIIUATUBHOCTb,
YMEHUE JEUCTBOBATh, UCXOS U3 CBOMX BO3MOXXHOCTEN;

SMIIATUH, BKJIOYAIOUIEH CIIOCOOHOCTh MOHMMAaTh AMOIMOHAIBLHOE COCTOSIHUE JAPYTUX, YYUTHIBAaTb €ro Mpu
OCYIIIECTBJIICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO M COTIEPE)KMBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTH BBICTpAMBATh OTHOIICHHUS C APYTUMH JIIOJIBMH, 3a00THUTHCS,
MPOSIBIISATh UHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniy oOyuenus B 10 knacce npeaMeTHbIE pe3yabTaThl HAa yIiyOJIEHHOM ypOBHE JOHKHBI OTPaXkath CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMEHUM:

MOHUMATh POJIb (PU3UKKA B SKOHOMHUYECKOM, TEXHOIOTUYECKOM, IKOJOTHIECKON, COIMATIbHON M ATHYECKOH chepax
JESTEIbHOCTH YeJIOBEKa, POJib U MECTO (PM3MKU B COBPEMEHHON HayYHOW KapTHHE MUpa, 3HAUEHUE OINUCATENIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOW M MPOrHOCTHYECKOM (DYHKUMHA (PU3NYECKOM TEOpHUM — MEXaHUKH,
MOJIEKYJISIPHOM (U3UKKM M TEPMOAMHAMHKH, POJb (pu3mdeckod Teopuu B (OPMUPOBAHMU NPEICTABICHUNA O
(bu3HYECKOl KapTHHE MUPA;

pasiuyath yCIOBUS MPUMEHHUMOCTH MojJee (U3NYECKUX TeNl W MPOLECCOB (SIBICHUI): WHEPIHAIbHAS CHUCTEMa
oTcuéTra, abCONIOTHO TBEPJOE TENIO, MaTepuajbHas TOYKAa, PABHOYCKOPEHHOE ABW)KEHHE, CBOOOJIHOE MaJeHHE,
abcomoTHO ympyras aedopmanusi, aOCOMIOTHO YHpPyroe U abCONIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEIM rasa,
XKUJKOCTH U TBEPAOTO (KPUCTAUIMYECKOI0) Teja, UICaIbHbIN Ta3, TOYCUHBIA 3apsij, OJHOPOJHOE AJIEKTPUUECKOE
10JIE;

pasnuyath yciaoBHs (IpaHHUIbl, 00JacTH) NPUMEHHMOCTH (PU3MYECKMX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB ¥ OI'PaHUYEHHOCTh MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAHMYECKHUE IPOLIECCHl U SBJICHUS, HCHOJIb3Ys] OCHOBHBIE IOJOKEHUS U 3aKOHbI
MEXaHUKH (OTHOCHTEIHHOCTh MEXaHWYECKOTO ABMKCHHS, (OPMYJbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO JABM)KCHHUS,
npeobpaszoBanus ["anunes A CKOPOCTH U MepeMeNIeHns, 3aKoHbl Hpl0TOHa, MPUHIMIT OTHOCUTENbHOCTH [ anmues,



3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHS MMIIYyJbCa M MEXaHMYECKOM SHEPIHH, CBA3b pabOThI CHIIBI C
U3MEHEHUEM MEXAHUYECKOM SHEpPruM, YCJIOBUS pPABHOBECUS TBEPAOrOo Teja), MpPU STOM HCIOJIb30BaTh
MaTEeMaTHYECKOE BBHIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHUMOCTH (PM3MYECKHUX 3aKOHOB: MPE0Opa30BaHUM
["asnitest, BTOpOro ¥ TpeThero 3aKkOHOB HbIOTOHA, 3aKOHOB COXPaHEHUs UMITYJIbCA U MEXAHUYECKON DHEPIUH, 3aKOHA
BCEMUPHOI'0 TATOTCHUS;

aHAIM3UPOBATh U OOBIICHITH TEIUIOBBIE MPOILIECCHI U SIBICHUS, MUCTOIB3ysl ocHOBHBIE moioxeHuss MKT u 3akoHbI
MOJIEKYJISIPHON (PM3UKHU U TEPMOJAUHAMUKHU (CBSI3b JABJICHUS HACAIBHOTO Ta3a CO CPEIHEN KMHETUUECKON dHepruei
TEIUIOBOTO JBMKEHHUS M KOHLEHTPALIMEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEAHENW KMHETUYECKOU
DHEPIUeH TEIUIOBOIO JIBUXKEHUs €r0 YacCTHUIl, CBsA3b JABJICHUA HACAIBHOIO Ia3a ¢ KOHLEHTPALMEN MOJIEKYJ U €ro
TeMIlepaTypoll, ypaBHeHuEe MeHeneeBa—KnanelipoHa, nepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs SHEPTUU
B TEIUIOBBIX MPOLECCaxX), MPU 3TOM HCIOIb30BATh MATEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUA MenaeneeBa—Kianeipona;

aHATM3UPOBaTh U OOBSACHATH DIEKTPUYECKHE SBICHUS, WCIONb3ys] OCHOBHBIC TIOJOKEHUS M 3aKOHBI
AJIEKTPOJIMHAMUKHA  (3aKOH  COXPAaHEHHs  JJIEKTPUYECKOro  3apsiia, 3akoH KylloHa, MNOTEHIMAIBbHOCTH
IEKTPOCTATUYECKOrO IIOJIsI, IPUHLHUII CYNEPHO3ULUUA DIIEKTPUYECKUX II0JI€H, IIPU OTOM YKasblBass YCIIOBUSA
IIPUMEHUMOCTH 3aKk0oHa KysoHa, a TakKe MPaKTUYECKU BaXKHbIE COOTHOILLIECHHUS: 3aKOHBI OMa JUIsl y4acTKa LENH U I
3aMKHYTOM 3JIEKTpUUYECKO 1enu, 3akoH J[xoymsi—Jlenia, mpasuina Kupxroda, 3axonst @apazaest 1i1s1 3JEKTPOIH3a);
ONMUCHIBaTh (PU3MUECKHE TNPOLECCHl U SIBICHUS, MCIONb3Yys BEIMUYMHBI: NEPEMEUICHHE, CKOPOCTb, YCKOPEHHE,
UMITYJIbC TE€Jla U CUCTEMBI TEJl, CHJIa, MOMEHT CWJbl, JABJICHHUE, ITIOTEHUHUAJIbHAS DHEPIUsl, KUHETUYECKas dHEPIus,
MEXaHWYeCKasl PHEprusi, pabora CUibl, LIEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CHUJla YIPYrOoCTH, CUIIA
TPEHUs, MOILHOCTb, SHEPrUsl B3aUMOJEWUCTBHUS Tena ¢ 3emi€il BOJM3M €€ MOBEPXHOCTH, SHEPIHsl YIPYroi
nedopManuu MPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAsl TeMIeparypa Tena, paboTa B TEpPMOIAMHAMHUKE,
BHYTPEHHSS SHEPrusi WJCAIbHOIO OJHOATOMHOIO Tra3a, padoTa HJealbHOIO ra3za, OTHOCUTENbHAs BIIAKHOCTb
Bo3yxa, KIIJl maeasbHOro TEIUIOBOTO JBUTATENS; JIEKTPUUECKOE I0JIE€, HANPSHKEHHOCTH JJEKTPUYECKOTO OIS,
HaIpsDKEHHOCTh TOJII TOYEYHOI'O 3apsla WM 3apsDKEHHOIO IMIapa B BaKyyMe€ M B JIMDJIEKTPHUKE, IMOTCHIMAI
ANEKTPOCTATUYECKOTO MOJIA, PA3HOCTh NOTEHIMAJIOB, JIEKTPOABMKYILAS CUJIA, CHUJIA TOKA, HAIIPSYKEHHUE, MOIIHOCTD



TOKa, 2JEKTpUYECKass EMKOCTh IIJIOCKOIO KOHJIEHCATOpPa, CONPOTUBJICHUE YYacTKa LENU C IOCICAOBATEIbHBIM M
napajuielbHbIM COEAUHEHUEM PE3UCTOPOB, FHEPTHUS FNEKTPUUECKOr0 MOJsl KOHJAEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3MUECKHX SBICHUIN: MEXaHUYECKOE JBIKEHUE, TETNIOBOE JIBIKEHUE YaCTHUIL
BEIIECTBa, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUXKEHHE, AUPQY3Us, UCIApEHHE, KUIEHUE M KOHICHCALMS,
IUIABJICHUE W KPUCTAJUIM3ALMS, HAIlPaBICHHOCTh TEIUIONEPENauH, HIIEKTPU3aLUs TeJ, 3KBUIIOTEHUIMAIbHOCTb
MOBEPXHOCTH 3apSKEHHOr0 MPOBOAHUKA;

IPOBOJUTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOW BEIMYUHBI OT JAPYTrOM C HMCHOJIB30BAHHEM MPAMBIX
U3MEPEHU, NpHU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh pE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH
(¢u3nyecKkux BEJIWYUH B BUJIE TpaUKOB C y4yE€TOM aOCOJIOTHBIX MOTPEIIHOCTEN M3MEPEHUH, AeNaTh BBIBOJbI 11O
pe3yibTaTaM MCCIIEI0BaHNUS;

IPOBOJNTH KOCBEHHBIC M3MEPEHHUS (PU3UUYECKUX BEIMYMH, MPU 3TOM BBIOMPATH ONMTUMAIBHBIA METOJ H3MEPEHHUS,
OIICHUBATh A0COJIOTHBIC M OTHOCUTEIBHBIC TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;

IPOBOAUTH OMNBITHl 1O TMPOBEPKE TMPEUIOKEHHOW THUMOTE3bl: IUIAHUPOBATh  OKCIIEPUMEHT, COOUpAaTh
DKCIIEPUMEHTAJIbHYK0 YCTAaHOBKY, AaHAJM3MpPOBATh IIOJIYYEHHBIE PE3yJbTaTbl M JI€JaTh BBIBOJ O CTaTyce
IIPEII0KEHHON THIIOTE3BL;

coOirofaTh mpaBuja O€30MacHOTO TpyAa MpPU TMPOBEICHWU HCCIEIOBAHUN B paMKax Y4YeOHOTO SKCIIEPUMEHTA,
IpPaKTUKyMa U Yy4e€OHO-HCCIIENOBATENbCKON M MPOEKTHOM NESITEbHOCTH C HMCHOJIb30BAHUEM H3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTOpPHOTO 000PYI0BAHUS;

pemarh pacy€THBIE 3a/layl C SIBHO 3aJJaHHOW M HESBHO 3a/IaHHOM (PU3MYECKON MOJENIbI0: Ha OCHOBaHMM aHAJIN3a
yClIOBUSI 0OOCHOBBIBATh BHIOOP (PM3MYECKON MOJENH, OTBEYAroIleld TpeOOBaHUSAM 3aJadyM, NMPUMEHSATh (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (DU3MUECKUX TEOPH MpPU HUCIOIH30BAHUU MATEeMATUYECKUX METOOB
penieHust 3ajad, MNPOBOAUTH pacdy€Tbl HAa OCHOBAaHUM HMEIOIIMXCA JaHHBIX, aHAJIU3UPOBATH pE3YyJbTaThl W
KOPPEKTUPOBATH METObI PEILICHUS C YUYETOM ITOITYUYEHHBIX PE3YJIBTATOB;

pelath KaueCTBEHHbIE 3a7aud, TpeOyrolre MPUMEHEHUs 3HAHUM M3 pa3HbIX pa3lelioB Kypca (U3MKH, a TaKxkKe
WHTErpallid 3HAHUM W3 JIPYTUX HPEIMETOB €CTECTBEHHO-HAy4YHOI'O IIMKJA: BBICTPAMBATH JIOTMYECKYIO LEMOYKY
pacCyXJICHUI C OTIOPOH Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;



UCIOJIb30BaTh TEOPETUUECKUE 3HAHUA JUIsI OOBSICHEHUSI OCHOBHBIX NMPUHIUIIOB paOOThl U3MEPUTENBHBIX PUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJIOTUIECKUX MPOIECCOB;

IPUBOJIUTH TMPUMEPHI BKIIAJa POCCHMCKUX U 3apyOekHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLIEHWBATH MOCIEACTBHS OBITOBOM M IPOU3BOJCTBEHHON AEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C
duznyecKuMU TpoIeccaMH, C TMO3ULUNA DKOJOTUYECKOW O€30MacHOCTH, MPEICTaBICHU O paloOHAIHLHOM
PUPOIOTIONH30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIIb30BAHUU JOCTHMIKCHHM HAyKW M TEXHOJOTHH NJisl JadbHEHIIero
Pa3BUTHS YEITOBEYECKOTO 00IIECTBA;

OPUMEHATh pa3jMyHble CrMocoObl paboTel ¢ HH(poOpManuend (U3NUECKOTO COAEPKAHUA C HCIOJb30BAHUEM
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTUM, MpU 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HH(OPMALIMOHHBIE
TEXHOJOTHH I TIOWCKa, TepepadOTKH W TpeAbABICHUS Y4eOHON W HAay4YHO-TIONMYJSAPHOW HWH(POpMAIUH,
CTPYKTYpUPOBAHUS M WHTEPIpETalMd HHPOPMAIUH, TOJYYECHHOW W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOIYIAEMYI0 HH(OPMAIIHUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUMU, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHMKA UHPOpMAIH;

OpPOSIBISATE OPraHU3alMOHHBIE W I103HABATEIbHBIE YMEHHUS CaMOCTOSITENBHOIO MPUOOPETEHUs HOBBIX 3HAHUN B
MIPOIIECCE BBITTOJHEHUS IPOEKTHBIX M Y4eOHO-HCCIIeT0BATENbCKUX PaboT;

paboTaTh B TpyIe ¢ UCTIOJHEHHEM DPA3IMYHBIX COIMAIBHBIX POJieH, MIAaHUPOBATh PabOTy TPYIIIbI, PallMOHAIBHO
pacnpenenaTb AeATeIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJIeKBaTHO OLEHUBATh BKJIAJl KaXXJIOTO M3 YYaCTHHKOB
IpyMIbl B pEUICHHE pacCMaTpUBaeMOM MpoOIeMBbl;

HPOSIBIISATE MOTHUBALIMIO K OyAylIiell npodecCuOHaNbHON JAEATENBHOCTH M0 CHELHAIBHOCTIM (PU3UKO-TEXHUUYECKOTO
npous.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM KoanuecTBo yacos JuieKTpOoHHBIE (LU poBbIe)

n/m nporpaMmbl Bcero Kourpoanr | IIpakruuec | 00pa3oBaTejbHbIE peCypChl
HbIE KHe padoThl




padoTbI
Paznen 1. HAYUYHBIN METO/ TIO3HAHUS ITPUPO/IbI
1.1 Hay4uprit MeTo 1 MO3HaHHUS TPUPOIBI 6 bubmmorexa LOK
' Y a PHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunemaruka 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
2.2 Hunamuia 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratika TeEpAOrO TENA > ! https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 hitps://m.cdsoo.rw/fl 6b68d7
Hroro no pazneny 35
Pazngen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMO/IUHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUU 15 1 hitos://m.edsoo.ru/f 6b68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1 hitps-//m.cdsoo.ru/f1 6b68d7
13 ArperatHble COCTOsIHMS BenlecTBa. Da3zoBbie 14 1 bubnuorexa [JOK
' HEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49

Paznea 4. JIEKTPOJUHAMUKA



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

4.1 UeKTpiieckoe moxe 24 https://m.edso0.1u/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSHHBIN 2JIEKTPUUECKUI TOK 24 https:/m.cdsoo.ru/fl6b68d7
bubmuoreka [JOK
4.3 Toxi B pasmIHEIX cpesiax 6 https://m.edso0.1u/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM
. bubnuorexa [JOK
A o 1 1
> MSHHACCIHN NpaKThiM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubmuoreka [JOK
P 1
C3CPBIOS BpEMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIIACC
KoimmuecTBo yacos DJIeKTPOHHbBIE
Jlara
Ne T Konrtpo IpakTny uugposbie
eMa ypoka usyue
n/n Bcero JIbHbIE ecKHe st o0pa3oBaTejibHbIE
padoThI padoThI pecypcnl
| dusnka — GpyHraMeHTaIbHAs HAyKa O | bu6mmoteka [IOK
MPUPOJIE https://m.edsoo.ru/1beef346
5 HayuHbIil MeTOZ TO3HAHUSA U METO/IbI | bu6moreka [IOK
rccaea0BaHus GU3NYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHSs B IIPOIIeCcCe
3 H03Ha§m[ MIPUPOIBI pHa6Jn§) eHue u 1 bubamorexa LHOK
PHPOJBL. A https://m.edsoo.ru/34¢49931
SKCIIEPUMEHT B (hU3HKE
bubnuoreka [JOK
4 Crioco6s1 u3mMepenust Pu3NUeCKNX BEIUYNH 1
P ¢ https://m.edsoo.ru/ca2def03
AOCOIIOTHAS U OTHOCHTEIIBHAS
5 MOTPEUTHOCTH U3MEPEHUH (PU3HMUECKUX 1 bubmiorexa LIOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopenupoBanue B pusuke. Ponb u mecto
6 ¢bu3nKu B pOPMHUPOBAHUU COBPEMEHHON | bubnuoteka [IOK
HAy4YHOH KapTHUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded|
JeSITeNbHOCTH JTIOeH
7 Mexanudeckoe aBrmkeHne. Cucrema | bubnuorexa [JOK

orcuera. OTHOCUTEIBEHOCTh MEXaHHYECKOTO

https://m.edsoo.ru/e9a52{02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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nekenus. [Ipsimas u obpatHas 3agaun
MEXaHUKH

Panuyc-BekTop MaTepuanbHOM TOUKH, €ro
MPOEKIIMK HA OCU KoopAuHAT. Tpaekropus.

bubnnorexa [JOK

ckopocTs. [lepuon u yacroTa.
LleHTpOCTPEMUTENBHOE U MTOJIHOE

8
[Tepememenue. Ckopocts. MIX nmpoekuuu Ha https://m.edsoo.ru/30al08as
OCH KOOpAHHAT
PaBHOMEpHOE IPAMOJIMHEMHOE JBUKEHUE.
9 I'padmyeckoe onmcanre paBHOMEPHOTO bubmmorexa OK
P . P p https://m.edsoo.ru/89ba7190
MPSMOJIMHEHOTO IBUKEHUS
10 CnoxxeHue nepeMereHuid U CKOpOCTEM. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepnoe nBmxeHne. MrooBeHHas
11 CKOpOCTh. Y ckopenue. [Ipsmonuueitnoe bubmorexa [IOK
p ' P P https://m.edsoo.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuoteka [IOK
JBIDKEHUA C IIOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najzeHue. Y CKopeHue
13 CcBOOOJHOTO MaJeHus. 3aBUCUMOCTh bu6mmoreka [IOK
KOOpPAUHAT, CKOPOCTU, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢c
BPEMEHU U UX rpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubnmoreka [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4{5
KpuBonunelinoe aBuxenue. J[BmxeHue no
15 OKpY>KHOCTH. YTJIOBas U JUHEHWHAs bubnmoreka [JOK

https://m.edsoo.ru/33196fbe
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YCKOpEHHE

KonTponbHas pabota mo Teme

bubnnoreka [JOK

16
"Kunematuka" https://m.edsoo.ru/1242{32¢
IIepBb1it 3ak0oH HproToHa. MHEpUMabHBIE
17 cucteMbl orcuéra. [Ipunun bubnmoreka [JOK
oTHOcHUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunnepuunaneHble cucTeMbl OTCUETA
18 Cuia. PaBHogelicTByIOas cuia. Bropoi bubnmnorexka [JOK
3akoH HproToHa. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue Ten. Tperuit 3akoH bubnmnorexka [JOK
HeroTona https://m.edsoo.ru/57dbas05
20 [IpuHiun cynepno3unuu cui. Pemenne bubnmoreka [JOK
3aJ1a4 Ha MpUMEHEHUE 3akoHOB HproTOHA https://m.edsoo.ru/bdf997{b
3aKOH BCEMUPHOTO TATOTECHHUS.
21 DKBUBAJICHTHOCTh I'PABUTAIIUOHHON U bubmorexa [IOK
. p H https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
2 Cuna TsHKeCTH B yCKOpEHHE CBOOOTHOTO bubnmnoreka [JOK
najacHUs https://m.edso0.ru/22757f26
JIBr>keHre HeOeCHBIX TeJ U UX
23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmorexa [TOK
4 Tt F P https://m.edsoo.ru/1 1abfa0a
KOCMMUEcKasi CKOpocThb. 3akoHbl Kerepa
bubnuorexa [JOK
24 Cuna octu. 3akoH ['yka. Bec Tena
113 YHPYTOCTH. SaKOH & i et https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuaBI CUIT bubnmnorexka [JOK
25 TpeHus. JIBUKEHUE B KUIKOCTHU U rase C https://m.edsoo.ru/1fa86499

Y4ETOM CHJIBI COITPOTHUBIIEHUS CPEIBI

https://m.edso00.ru/2c¢b29676
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%6 JaBnenue. I'napocratnyeckoe JaBiIeHUE. bubnuoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocrynarenbHOE U BpaljaTeabHOe bubnuoreka [IOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢
73 MoOMEHT Cuiibl OTHOCUTEIBHO OCH bubnmoreka [JOK
BparieHus. [liedo cruibl https://m.edsoo0.ru/653d3459
CrnoxxeHue CHil, IPUIOKEHHBIX K TBEPIOMY
29 teny. LlenTp Tspkectu Tena. Y cnoBus Bbu6mmoteka [IOK
paBHOBECHS TBEPAOTO Tena. Buasl https://m.edsoo.ru/9aa79a7d
paBHOBeECHS
bubnnorexa [JOK
30 Pewrenue 3anau
A https://m.edsoo.ru/dclcaac(
31 KonTponbnas pabota no teme "Jlunamuka. bubnmoreka [JOK
Cratuka TBepaoro tena' https://m.edsoo.ru/9f5a574¢
NMmynbsc MaTepuaibHOW TOYKHU, CUCTEMBI
0 MarepuaibHbIX Touek. LlenTp mMace bubnnoreka [JOK
CHCTEMBI MaTepUATBLHBIX TOYEK. TeopeMa o https://m.edso0o.ru/4bb8294b
JBUKEHUHU LIEHTPa Macc
Nmiynbe cumibl 1 ©13BMEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHMs UMITyJIbCca bubmorexa [JOK
' P y ' https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMITyJIbca MaTepUaIbHON TOUKH.
34 [IpeacraBieHue o COXpaHEHUH MOMEHTA bubmmorexa [JOK
pest p https://m.edsoo.ru/d6532eb9
MMITYJIbCa B IEHTPAIBbHBIX MOJISAX
35 Pemrenue 3amau bu6mmoreka [IOK
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https://m.edsoo.ru/f7706d63

PaboTa cuiibl Ha MaJIOM U Ha KOHCYHOM
nepememnienuu. ['paduueckoe

bubnuorexa [JOK

36
MpeACTaBICHUE pabOThI CHUITBL. MOIIHOCTD https://m.eds00.ru/913974¢7
CHJTBI
Kunernueckas sueprusi. Teopema 00
37 M3MEHEHUN KMHETHYECKOW SHEPTUu bubmmorexa [JOK
. P https://m.edsoo.ru/9a5e2¢74
MaTepUaIbHOU TOUYKH
[ToTeHnuanbHbIe U HETIOTEHIMALHBIE
38 cuibl. [loTennmansHas sHeprus. Bropas bubmorexa [JOK
' B prits. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbs kKocMuueckast ckopocTb. CBsi3b
paboThl HEMOTEHIIUATBHBIX CHJI C
. bubnmoreka [JOK
39 M3MEHEHHEM MEXaHUYECKOM SHeprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOHN YHEPTrUn
Yupyrue u Heynpyrue CTOIKHOBEHHSL.
40 Y Z;III;GHI/IC Bey If }J/'IJ'II/I IUIA UACanbHON Bubmorexa ITOK
P PHY https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
A1 KonTponbHas pabota no Teme "3aKoHbI bubnmoreka [JOK
COXpaHEHHUA B ME€XaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBiaeHuit o mpupoe
P PP bubnnoreka [JOK
42 temnoTbl. OcHoBHBIE nosioxkeHust MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe ABMXKEHME
13 CrpoeHue 1a3000pa3HbIX, )KUIKAX U bubnmnorexka [JOK

TBEPBIX TeN. XapaKTep ABUKEHHUS U

https://m.edsoo.ru/c44d02e2
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B38,HMO[[€I>'ICTBH$[ qacTull BEICCTBa

Macca u pazMmepsl MOJIEKYIT (ATOMOB).

bubnnorexa [JOK

44 K !
osnuecTBO BeulecTa. [locrosaunas hitps://m.cdsoo.rweshT2ab7
ABorajzipo
45 Temmeparypa. TernoBoe paBHOBECHE. bubnmoreka [JOK
Illkana Lenbcus https://m.eds00.ru/0070d493
bubnnorexa [JOK
46 P
CHICHHE 3akad https://m.edsoo.ru/1531abas
bubnnoreka [JOK
47 nu ira3. I
AICAIDHBIM Ta3 A30BRIC 3AKOHDI https://m.edsoo.ru/ldeb2367
43 VYpaBuenue MenneneeBa-Kianeiipona. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOGcomoTHas TemIieparypa. 3aKoH bubnuoteka [IOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccsl B UeanbHOM rase ¢ bubnuoteka [IOK
MOCTOSSHHBIM KOJMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog) OLIECCOB: isiTe Ma, H30X0pa bubamorexa LHOK
ot ' pMa, pa; https://m.edsoo.ru/1344327b
n3o0apa
bubnuorexa [JOK
2 MKT
> OcnosHoe ypasrenue https://m.eds00.1ru/c8094721
bubnnoreka [JOK
53 P
CHICHAC sa/ad https://m.edsoo.ru/10265a05
CBsI3b a0COIOTHOI TeMIepaTypbl
54 TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEN https://m.edsoo.ru/c38af875

KMHETUYECKOM SHEprueH MoCTynaTeIbHOro
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TCIIJIOBOT'O ABHKCHHUA ec qacCTHuIg

55 O000111eH1E U cUCTEMAaTHU3aIysl 3HAHUH 110 bubnnoreka [JOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8

56 KonTtponsHas padora o Teme "OCHOBBI bubnuoteka [IOK
MKT" https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cuctemMa. 3a/laHue
BHEIIHUX ycioBui uist T/ cucreMsl.

57 Baemnne u BHyTpeHHUE TapaMETPBI. bubnuoreka [IOK
[TapameTpsl T/] cuctemspl Kak cpeaHue https://m.edsoo.ru/5{8d38a3
3HAYEHMS BEJIMUUH, OITUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camomnpown3sBoiibHas pemakcarus T]] buGmorexa HOK

P P https://m.edsoo.ru/8ec5120
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO
Mojenp nuieanbHOro ra3a B
59 TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH bubmorexa [JOK
pv a ’ P https://m.eds00.ru/29355001
3TOM MO

60 VYpaBuenue Menneneena-Kinamnelipona u bubnmnoreka [JOK
BBIPA)KCHUE JUUI1 BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpeHHEN SHEPTrUuu

61 OJIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubnuorexa [JOK
KBazucrarnueckue u HeCTaTUUECKHUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas paboTa B TEPMOIMHAMUKE.

pHA D P bubnnoreka [JOK
62 Brruncnenue paboTsl 1o rpaduky mpoiecca

Ha pV-auarpamMmme

https://m.edsoo.ru/741d5738
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Temmonepenaya Kak crocod H3MEHEHUS

63 . i 63 bubnuorexa [JOK
BHYTPCHHCH SHEpTHH CHCTEMBT https://m.edsoo.1ru/3d734561
COBEpIIECHUSI pabOThI

64 KoHBek1ys, TEII0NpoOBOAHOCTD, U3TyYECHHUE bubmorexa [IOK

HH, POBOA > MBIV https://m.edsoo.ru/157b54cd
KonuuectBo Temnorsl. TenaoéMKoCTh Tena.

65 VY nenbHas U MOJIIpHAsE TETIIOEMKOCTH bubnmnorexka [JOK
BEILIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOILJIUBA

66 Pacuér xonmyecTBa TEIIOTHI MpU bubnmnoreka [JOK
Teruionepenaye https://m.edsoo.ru/1db5ad4e

67 [TonsTHe 06 amuabaTHOM Tpolecce. bubnnorexa [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonuyecTBo TEmIOTH 1 paboTa Kak MephbI

68 3MCHCHHUS BH eHHeﬁI;He run T]1, ’ bubmmorexa HOK
" yIp p https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3ak0H TepMOIMHAMUKY JJIs

69 PaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
nporieccoB. HeoOpaTuMocTh MpUPOTHBIX https://m.edsoo.ru/c6f41464
MIPOIIECCOB

70 [IpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIIUH. bubnnorexa [JOK
KIILJI https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3Haduenue KIT. Iukn bubnuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

bubnuorexa [JOK

72 Pemenue 3agau 1

https://m.edsoo.ru/b3efal8b
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DKOJIOTUYECKHE aCII€KThI HCIIOJIb30BaAHUS

73 TEMIOBHIX nBHTaTteieil. TenmoBoe bubmmorexa LOK
a T https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
bubnnorexa [JOK
74 Pemenue 3amag
A https://m.edsoo.ru/c8c70432
O0001eHrEe U CUCTEMATH3ALMS 3SHAHUH 110
75 Teme "Tepmoaunamuka. TerioBsie bubnnorexa LIOK
'I') ’ https://m.edso00.ru/28d62b3f
MAaIlUHEI
76 KonrponsHas pabora o Teme bubnuoreka [IOK
"Tepmonunamuka. TenaoBbie MalIUHbBI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
POOBP bubnnoreka [JOK
77 Hcnapenue u kuneHue. Y JenbHas TemioTa
https://m.edsoo.ru/618e¢6777
mapooOpa3oBaHus
HacepimeHHbie 1 HEHACHIIIICHHBIC MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACBHIIICHHOTO IMapa OT
bubnuorexa [JOK
78 TEeMIIEPaTyphl, UX HE3AaBUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHHS OT JaBJICHUS B
JKUIKOCTH
79 BrnaxxaocTs BO3ayxa. AOCOTIOTHAS U bubnmnorexka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95f13
21 Tsépnoe teno. Kpucramnmueckue u bubnuoteka [IOK

amopdHsbie Tena. AHU30TPOIHS CBOMCTB

https://m.edsoo.ru/20a88a03
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KpUCTAJIJIOB

IInaBnenue u KpuUucCTaJllIn3alus. YaenbHas

bubnnoreka [JOK

82
teruiora miaeneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
eopmanmu TBEpOTO Teya. PacTsokenne n
83 f[)Kj)TIfe Casur I\/F[)o 16 HOwura. Ilpenen buGnnorexa LIOK
- BT H}j - pe https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuii
TernnoBoe paciIMpeHne KUIKOCTEN U
84 TBEPABIX Te€J. AHTapMOHU3M TEIJIOBLIX Bubmaorexa IIOK
P N P https://m.edsoo.ru/7baSedf2
KoJje0aHMii yacTHI] BEIeCTBa
25 ITpeoOpazoBanue sHepruu B (ha30BBIX bubnuoreka [IOK
rnepexonax https://m.edso0.ru/97a0672f
bubnuorexa [JOK
86 VYpaBHeHUE TEIIOBOro Oajianca
p https://m.edsoo.ru/ab1521fb
bubnnoreka [JOK
87 Pemenue 3amau
a https://m.edsoo.ru/8ab7{f40d
[ToBepxHOCcTHOE HaTsKeHHE. KanniuisapHbie
28 siBJICHUS. J{aBlieHHe 10 HCKPUBICHHOMN bubnmoreka [JOK
MMOBEPXHOCTHIO KUJAKOCTH. Dopmyna https://m.edsoo.ru/b42f1{97
Jlamaca
O0001eHrEe U CUCTEMATH3AIMs 3HAHUH 110
89 TeMe "ArperaTHble COCTOSIHUS BEIECTBA Bubmaorexa IIOK
P B ' https://m.eds00.ru/0b52575¢
@da30BbIE IEPEXOABI
90 KonTponbHas padbota o Teme "Arperaraeie bubnmnorexka [JOK
cocTosiHUA BelecTBa. da3oBble nepexoibl” https://m.edsoo.ru/7dc2a739
01 DnekTpu3alus Tel U €€ MpOosIBICHUS. bubnmoreka [JOK

DnekTpuyeckuii 3apsia. JlBa Buma

https://m.edsoo.ru/l1aff445f
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aNeKTpuyecKkux 3apsaaoB. [IpoBogHuky,
JUBJIEKTPUKU U MOIYIPOBOJHUKI

9 DNeMEHTapHBIN 3JIEKTPUUECKUM 3apsi. bubnmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa https://m.edsoo.ru/f49afd24

93 BzaumoneiictBue 3apsanoB. ToueuHbie bubnnoreka [JOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnnorexa [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe none. Ero aeiictBue Ha bubnmnoreka [JOK
DIIEKTPUYECKUE 3apsIIbl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTD 37IEKTPUYECKOTO MOJIS.

96 [TpoOHeIii 3apsa. JInHuKM HANMPsHKEHHOCTH bubnmnorexka [JOK
3JIEKTpUYECKOro noJist. OTHOPOHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE TI0JIe
[ToTeHImanbHOCTh AJIEKTPOCTATUYECKOTO

97 noJjisl. Pa3HoCTh oTeHIIUAIoB U bugmmorexa LIOK

) 1 https://m.edsoo.ru/80021447
HanpsHKeHUe
ITorennuanbHas 3HePrys 3apsiaa B
98 DJIEKT OCTaTI/ILIeCKOI\EI) oJje II)IOTGH Haj buGmnorexa LOK
p ' H https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO MOJIS
CBs13b HAPSHKEHHOCTH TIOJISL U PA3HOCTHU
99 MOTEHIIHAIO0B IS DJIEKTPOCTATUUECKOTO buGmmorexa LOK
1 a p https://m.edsoo.ru/df7a6838
oA
100 [IpuHIMI Cyneprno3uuy 3JIEeKTPUUECKUX bubnuoreka [IOK

noJien

https://m.edsoo.ru/Ocfe4a6c
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bubnnoreka [JOK

101 Pemenne sanad https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsnaa. [losie paBHOMEPHO bubnmnoreka [JOK
102 .
3apsKEHHOMN chephl https://m.edsoo.ru/b297b5c3
IToste paBHOMEPHO 3aPSHKEHHOIO 10 00BEM
103 pH P P . y bubnuorexa [JOK
mapa. [Tone PaBHOMepHO 3apsHKEHHON hitps://m.cdsoo.rw/f7a665ce
0ECKOHEUHOH INIOCKOCTH
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM MOJIE. bubnnoreka [JOK
104
YcnoBue paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
JIN3IIEKTPUKHY U TIOJIYIIPOBOJHUKH B bubnuorexa [JOK
105
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoéMKOCTD
106 ILeHcaTo pa ) er 0E6MKOCTb IJIOCKOT'O bubmmorexa LIOK
KORA pa. JJIeKTp https://m.edsoo.ru/845b4f73
KOHJIEHCATOpa
107 ITapamnensHoe coenuHeHe KOHAEHCATOPOB bugmmorexa LIOK
p A A p https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTellbHOE COETUHEHNE bubnnoreka [JOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKEHHOr0 KOHAEHCAToOpa buGmmorexa LIOK
p P 8 P https://m.edsoo.ru/73a34f18
bubnuorexa [JOK
110 Pemrenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0o0.ru/27434040
11 JIBu>keHHE 3apsSKEHHON YaCTULIbI B bubnuoreka [IOK
OJHOPOIHOM DIIEKTPUYECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Pemnrenue 3anau
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O060011eHYE ¥ cUCTEMAaTU3alMs 3HAHUM 110

bu6mmoreka [IOK

113
Teme "DnekTpuyeckoe mnose" https://m.eds00.ru/5752603f
114 KonTponbHas pabota nmo Teme bubmmoreka [JOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. IlocTosiHHBIN TOK. Y CIIOBUS
115 CYIIIECTBOBAHUS MOCTOSHHOTO bubmorexa [IOK
ym https://m.edsoo.ru/233311b5
AJIEKTPUYECKOIO TOKa
bubnnoreka [JOK
116 nu .H
crourmuicH Toka. Hanpsbienne i S/1C https://m.edsoo.ru/0839a115
117 3akoH OMa U1l y4acTKa LIETIH. bubnuorexa [JOK
DIEeKTpUYECKOe CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTbH CONIPOTUBIICHUS OJTHOPOIHOTO
118 MMPOBOJIHUKA OT errz) JINHBI 1 HJI[([) 5 If bubmorexa HOK
POBOA A Han https://m.edsoo.ru/95fcdf51
MONIEPEUHOT0 CEYCHUS
119 VY ienpHOE CONPOTUBIICHUE BEIIECTBA. bubnmnorexka [JOK
Pemntenue 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBartenbHOE, MapaJlIeIbHOE, bubnmoreka [JOK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX JIEKTPUUECKUX bubnmoreka [JOK
uerneid. [Tpasuna Kupxroga https://m.edsoo.ru/1794cf37
bubnuorexa [JOK
122 P
CHICHHC 3a/1at https://m.edsoo.1ru/3881b469
123 PaGora snekTpudeckoro Toka. 3akoH bubnmoreka [JOK
JIxoynsa —Jlenna https://m.edsoo.ru/a3605¢c5¢
124 Pemrenue 3amau Bubmorexa IIOK

https://m.eds00.ru/6761bfOf
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MOIHOCTB 3JIEKTPUUECKOTO TOKA.

bubnuorexa [JOK

12 T
5 eII0Basi MOIIHOCTD, BBIJIENsIEMas Ha hitps://m.cdsoo.r/99750a6f
pesucrope
bubnnorexa [JOK
126 P
clietme sajat https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE CONPOTUBIICHUE bubnmnoreka [JOK
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 171 MOJIHOM (3aMKHYTOI) bubnnoreka [JOK
BJIEKTPUYECKON LN https://m.edsoo.ru/221f40fb
bubnuorexa [JOK
129 P
CIICHHE 31t https://m.edsoo.ru/3580b679
bubnuorexa [JOK
130 M
OTHOCTL MCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubnnoreka [JOK
131 K
OPOTKOE SAMBIKANHIE https://m.edsoo.ru/546f5632
132 Konnencarop B 1ienu MOCTOSHHOT'O TOKa buGmmorexa LOK
A p B https://m.edsoo.ru/35368f3¢
bubnuorexa [JOK
133 P
CIHICHHE 31t https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHI bubnuoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "IlocTOSTHHBIHI bubnnoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amaa mo treme "IlocTostHHBIN bubnuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeH1E U CUCTEMATHU3aIUsl 3HAHUH 110 bu6mmoreka [IOK
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teMe "[locTosHHBIHI 31eKTpuYecKuil ToK"

https://m.edsoo.ru/bfd7a050

KonTponbHas pabota mo Teme

bubnnoreka [JOK

138
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpOBOAUMOCTh Pa3JIMUHbIX
139 BE ecﬁB DJIeKT IquCKHﬁ TOK BpMeTaJ'IJ'IaX bubmorexa [IOK
H ) P ' https://m.edsoo.ru/da794295
CBepXnpoBOIUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acruiaBax 3JIeKTponToB. 3akoHbl dapanes bubmorexa [JOK
p P ' pail https://m.edsoo.ru/4b423491
JUTSL DJIEKTPOJTH3a
bubnnorexa [JOK
141 Dne €CKUi TO azax. [lma3zma
JICKIPHACCKHH TOX B Tasax. Tulasu https://m.edsoo.ru/92d92£76
142 DNEeKTPUYECKHUI TOK B BAaKyyMe. bubnmnorexka [JOK
BakyymHbIe TprOOpHI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHUI TOK B MOJYIPOBOJHUKAX bubmorexa [IOK
p YHpOBOA https://m.edsoo.ru/ab61c660
bubnnorexa [JOK
144 ITo OBO OBBIC 60
JLYHPOBOAHHROBHIE HPHOOPE! https://m.edsoo.ru/83622200
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mMepeHune cuiibl TOKA U HANIPSKEHUS B
LMY TOCTOSIHHOT'O TOKA MPU OMOIIH
145 aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX bubnmoreka [JOK
pubopoB" unu "3HAKOMCTBO ¢ IUPPOBOIt https://m.edsoo.ru/5643ea56
nabopartopueii 1o ¢pusuke. [Tpumepsl
n3MepeHus: GU3NUECKUX BEIIMYMH MPU
MTOMOIIM KOMIBIOTEPHBIX JaTYUKOB"
146 ®u3nUeCKUil NPAKTUKYM II0 TEME bu6mmoreka [IOK
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"N3yueHne HepaBHOMEPHOTO JABUKECHUS C
LEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctu"

https://m.edsoo.ru/f6292f5f

147

Ou3nyecKkuii MpakTUKyM 0 TeMe
"N3mepeHune yCKOpeHHUsl IpU
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOM INIOCKOCTH" MITH
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IPU PaBHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

148

@uU3NYECKUI NPAKTUKYM 110 TEME
"U3mepenune yckopeHusi CBOOOHOTO
nagenus" win "U3ydueHnue ABUKEHUS Tena,
OpOIICHHOTO TOPU30HTAIHHO"

bubnuorexa [JOK
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJa TI0 OKPY>KHOCTH
C MIOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MIIH
"HccnenoBaHue 3aBUCUMOCTH NTEPHOAA
o0palleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

bubnnoreka [JOK
https://m.edsoo.ru/bcf53514

150

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepeHue paBHOACHCTBYIOLIEH CUIIBI IPU
JBUKEHUH OpyCcKa MO HAaKIIOHHON
wrockoctu" uiu "[IpoBepka runoTe3sbl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl”

bubnnoreka [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

151

@uU3NYECKUI NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pe3suHOBOM 0Opasiie, oT ux aedopmaruu”
nin "M3yueHne ABMKEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes

nérkuii 0J10K"

bubnnorexa [JOK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenne kodhuimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO PHUIIMEHTA
3aBucuMocTd Frp(N)" wim "HcciaenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" wiu "M3yuenue nBHKeHUs Ipysa
Ha BaJly C TpeHUueM"

bubnnorexa [JOK
https://m.edsoo.ru/b83b1607

153

®dusnueckuil MpakTUKyM 110 TeMe
"HccnenoBanue ycaoBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOLIEro OCh BpalieHus"
nin "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTH TBEPJIOTO TEJIA, UMEIOILIETO
JIonaas onopsl"

bubnuorexa [JOK
https://m.edsoo.ru/4a04{4{7

154

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY IyTH" win "V3mMepenue cuibl
TATH, CKOPOCTU MOJIEITH IJIEKTPOMOOUIIS U
MOITHOCTU cuJibl TATU" ik "CpaBHEHUE

bubnuorexa [JOK
https://m.edsoo.ru/856{b28e
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M3MEHEHHUS UMITYJIbCa TeJla C UMITYJILCOM
cwibl" wnu "MccnenoBanue coxpaHeHUs!
UMITyJIbCA IIPU YIIPYTOM B3auMojieicTBun"
win "M3MepeHre KUHETUYECKOM SHepruu
TeJa 0 TOPMO3HOMY ITyTH"

155

@u3NYECKU NPAKTUKYM 110 TEME
"N3ydyeHne n30TepMUUYECKOTo IpolLecca
(peKOMEHI0BaHO MCTIOIH30BAHUE
dpoBoii 1abopaTopun)" wim "M3yuenue
n30xopHoro npouecca" nin "U3yuenue
n3o0apHoro npomecca" win "[IpoBepka
ypaBHEHUS COCTOSAHUS"

bubnuorexa [JOK
https://m.edsoo.ru/e0fe7e07

156

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue yaeabHOl TemI0EMKOCTU" WIH
"HccnenoBanue mnpoliecca OCTbIBaHUS
BentectBa" win "MccnenoBanue
aauabaTtHoro mpouecca” win "HM3ydenue
B3aUMOCBSI3U SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUSA U TEMIIEPATypPhbl KUTICHUS
JKUIKOCTEN"

bubnnoreka [JOK
https://m.edsoo.ru/2f2faa61

157

Ou3nyecKkuii MpakTUKyM 0 TeMe
"N3ydyeHne 3aKkOHOMEPHOCTEHN HCTapeHus
xuakocter" uiu "Mzmepenue ynenbHOU
TEIUTOTHI TIaBJIeHus Jabaa" uin "U3yuenue
CBOMCTB HACBIILIEHHBIX NapoB" WU
"N3mepenune abCoIFOTHOMN BIIaKHOCTU
BO3/lyXa M OI[EHKa MacChl apoB B

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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nomemeHun". smepenune ko3 dunmenrta
MMOBEPXHOCTHOT'O HATSKEHUS

158

®dusnueckuil MpakTUKyM 110 TeMe
"HaOmnroeHue npeBpalieHns 3Hepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
u3nyyeHus ceeroauona’ unu "Nsyuenue
IIPOTEKAHNUS TOKA B LIETIH, COACPKALIEH
koHzeHcarop" wiu "Pacnpenenenue
Pa3HOCTH MMOTEHLIUAJIOB (HAIPSKEHUS ) IpU
[I0CJIEI0BATEIBHOM COEIUHEHUN
KOHJIEHCAaTOpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3MepeHue yeapHOoro
COIPOTUBIICHUS TIPOBOIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSKEHUS JJ1s JIAMITbl HaKaTUBaHUs"

bubnnorexa [JOK
https://m.edsoo0.ru/2b179d98

160

Ou3nyecKkuii NpakTUKyM 0 TeMe
"HaGmronenue anexTpoiusa" uim
"M3mepenue 3apsiia OIHOBaJICHTHOTO HOHA"
ninu "UcciaenoBanune 3aBUCUMOCTHU
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uian "CHsTHE BOJIBT-
aMIIEpHOI XapaKTepUCTUKU Auoaa"

bubnuorexa [JOK
https://m.eds00.ru/64b6e901

161

PesepBHrlil ypok. O60011IeHNE U
CUCTeMaTH3all¥sl 3HAaHHUH 110 TeMe
"Kunematuka"

bubnnoreka [JOK
https://m.edsoo.ru/ed017d93
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PesepBHeIil ypok. O000IICHHE 1

162 cucTeMaTu3als 3HaHUH 110 TeMeE bubnnorexa LIOK
" "H https://m.edsoo.ru/3149956b
JnHamuka
PesepBusblil ypok. O0001IEHIE 1
163 CHCTIe)MaTmZEH;{ 3gaHui 1o teme "Crarnka bubnnorexa LIOK
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO Teja
PesepBusblil ypok. O0001IEHIE 1
P P N " bubnnorexa [JOK
164 cUCTEMAaTHU3aIys 3HaHUU 110 TeMe ""3aKOHEBI
" https://m.edsoo.ru/6¢0df9cc
COXpaHEHHUs B MEXaHUKE
PesepBusblii ypok. O0001I€HIE 1
165 CI/ICTI;)MaTmZEH;I 3HaHUH 110 TeMe "OCHOBEI buGmnorexa LOK
g " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
PesepBusblil ypok. O0001IEHIE 1
P P . bubmmoreka [JOK
166 cUCTeEMAaTHU3alysA 3HAaHUU 10 TeEME
" Y https://m.edsoo.ru/Obcc77¢cl
Tepmoaunamuka. TermioBbie MalTUHBI
PesepBHeIi ypok. O000IICHHE 1
167 CHUCTEeMaTH3aIvs 3HAHUH 110 TeMe bubnnorexa [JOK
"ArperaTtHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5¢91
®dazoBble Iepexo b
PesepBusblil ypok. O0001IEHIE 1
168 CI/ICTIe)MaTmZEH;{ 3HAHUU 110 TEME buGnnorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE TT0JIC
PesepBusblil ypok. O0001IEHIE 1
P P . bu6mmoreka [IOK
169 CHCTEMAaTHU3AINA 3HAHUU 10 TEME
" . . " https://m.edsoo.ru/3cae6dal
[TocTOsTHHBIN 2JIEKTPUUECKHI TOK
170 PesepBHEIi ypok. O600IICHHE 1 bubnmoreka [JOK
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cucreMaru3ais 3ganguii mo reme "Toku B

pa3auyYHbIX cpenax”

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka. Mexanuka; yriayonennoe ooyuenue 10 knacc/ Mskumes I.4.,
CunsikoB A.3. OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY; AxmmonepHoe obmiectBo «M3aarenscTBo «IIpocBemienuer

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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