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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Takxke ¢ yderoM (denepanpbHOM paboueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE  COJEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIICAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB Y4eOHOro
opeaMeTa € Y4eTOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTo
npolecca, BO3PAaCTHbIX oOcoOeHHOcTed oOywaromuxcsa. [Iporpamma mno Qusuke gaer
IpPEICTaBICHNUE O LEJAX, COAEPKaHUM, oOIIel cTpareruu oOy4eHHs, BOCHUTAHUSA U PA3BUTUSA
oOyuaromuxcs cpecTBaMu yueOHoro npeamMera «Pu3nkay Ha yrilyOJeHHOM YPOBHE.

N3yuenne kypca (U3UKK yriIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEAIM30BaTh 3aJauu
npodeCCHOHATBLHON OPHEHTALMM, HAlpaBJI€HO Ha CO3JIaHUE YCIIOBHM JUIsl MPOSIBIEHUS CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATLHOCTSIM.

B mporpamme mo QusMke OINpenesstoTcs IUIaHUPYEeMble pe3ysbTaThl OCBOEHUS Kypca
¢u3uKku Ha YpOBHE CpeqHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaAMeTHbIC (Ha yriryOseHHOM ypoBHE). HayduHO-MeTo0m0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEeIMETHBIM M MPEIMETHBIM pe3yibTaraM OOydarommxcs,
OCBOMBILHUX MPOrpaMMy 1o (pU3MKe HAa YPOBHE CPEIHEr0 001Iero oopazoBaHus Ha yriayOJIeHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUPYEMbIE PEe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YriayOJIE€HHOM YpPOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUeHUs;

coJiepkaHue yueOHoro npeamera «DPu3ukay mo rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEajM3alyd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIeHHOM YpPOBHE NpPU YCIOBMM COXpaHEHHUs 00s3aTelbHOU
YacTH COJIEP KaHUA Kypca.

®du3nka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BEICTYIIAsI B KaUe€CTBE YU4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, H3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuniio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3ydyeHuwe UMK BHOCHUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaAyYHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMM Y4eOHBIX HCCIIeJOBAaHHM.

B ocHOBY Kkypca (HU3UKH Ha yPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSAA UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoea yerocmnocmu. B COOTBETCTBUM C HEN KypC SBIISIETCS JIOTUYECKH 3aBEPIICHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Begymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. Ee peanuzanus MpeanoiaracT UCMojab30BaHUE T'YMaHUTaApPHOTO
noTeHuuan€a GU3n4ecKoil HayKu, OCMBICICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoea npuknaonoit nanpagnennocmu. Kypc ¢Gu3uku — yriayOJeHHOTO — YPOBHS
IperoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUI
M3YYEHHBIX TEOpH U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJEp)KaHu,
MOCBALICHHBIX 3KOJIOTMYECKUM Npo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI MPoOJIeM paluoHaIFHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITH OCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/I€ATEIbHOCTHOT O noaxoaa. Jyig pusuku peanusanus 3TUX NPUHIUIIOB O0a3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPHUMEHTa KaK MOCTOSHHO AecTBYIoHero (axrtopa
yuebHoro mpouecca. [ns yrayOGieHHOro YpoBHS — 3TO CHUCTEMa CaMOCTOSTEIBHOTO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKJIIOYAIOMIETO (DPOHTAIbHBIE YYEHHUYECKHE OIBITHl TpU
U3y4eHHH HOBOTO MaTepuana, JlabopaTopHble padoThl W paboThl mpakTukyma. llpu sTom
BO3MOJXKHBI JIBa CIloco0a peanu3anui (pU3NYecKoro npakTukyma. B mepBoM citydae MpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MubO mocie MepBOro U BTOPOrO TMONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakKTUKyMa B CHUCTEMY
71a00paTOpHBIX padoT, KOTOPHIE MPOBOAATCS B MpoIlecce U3ydeHus paszena (temsr). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE MCCIIEJ0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOMIAaroBOil HHCTPYKIIHH.

B mporpamMe no ¢u3nke cuctemMa y4UeHHUYECKOTO SKCIIEPUMEHTA, J1abOpaTOPHBIX paboT U
NPaKTUKyMa TPEJICTaBIeHa €NHBIM MTepedHeM. BBIOOp TeMaTuKu JUTst 3TUX BHIIOB YICHUYECKHUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMHM 0Opa3oBaTENbHOrO IMpoliecca MCXOS M3
0COOEHHOCTEM MOYpOYHOIro IUIAHUPOBAaHMS M OCHalleHus KaOuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsl OBNAJICHUE OOYYAIOUIMMHCS YMEHUSMH TPOBOJUTH TPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3WYECKUX BEJIWYMH WM IOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUI0KEHHBIX THUITOTES.

Bonbiioe BHUMaHKE yAENsSETCS PEUICHUIO0 PacUeTHBIX M KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUISL pacueTHBIX 3aj7jady IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HESBHO 3aJJaHHOM
¢bu3nyecKoil MoJIebl0, MO3BOJISIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak U MHTErpupysl NpUMEHEHHE 3HaHUM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay TNPHOPUTETOM SBJSIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
NpOTEeKaHUs (PU3NYECKUX SBICHUH W TPOIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kypc (pU3MKH yriayOJIEHHOTO YpOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBUSIX IpEAMETHOTO KabuHera. B kaOunere
(Gu3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYIOBAHKE ISl BHITOJHEHUS YKa3aHHBIX



B MpOTrpaMMe Mo (PU3MKE YUEHUUYECKHX OIBITOB, JIAOOPATOPHBIX pabOT U paboOT MpaKkTHKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHCTpannoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHUHIUIIOM
MHUHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeYUBAET IOCTAHOBKY IEPEUUCIEHHBIX B IPOrpaMMme 1o
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeuYMBaeTCs B pacyeTre OJAHOI0 KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUsI GU3UKU B 001EeM 00pa30BaHUU SBIISIFOTCSA:

(dopMHpOBaHUE UHTEPECA U CTPEMIIEHUS O0yUaroIUXCs K HAYYHOMY U3y4EHHIO IIPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pasBUTHE TMPEACTABICHUH O HAyYHOM METOJAE TMO3HaHUS U (HOPMHUpPOBAHHE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHMS
MaTepru U GyHAaAMEHTATLHBIX 3aKOHOB (PU3HKH;

¢dopmMupoBaHrEe YMEHHN OOBSICHATH SIBICHUS C UCIIONBb30BaHUEM (DU3MYECKUX 3HAHUHA U
HaYYHBIX J0Ka3aTeNIbCTB;

(dopMHpoBaHUE NPEACTABICHUN O poJiM (U3UKU JUIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NEeSTEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJArOTOBKA K JajbHEiIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUU.

JocTikeHne 3TUX Lenel o0ecreyrBaeTcsl pelIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsT MEXaHUKY, MOJIEKYJSPHYIO (PU3UKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DHU3HKY
U DJIEMEHTHI aCTPOPU3HKH;

dbopmEpoBaHUE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKOM MOJENbIo,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3MaHNEe (PU3UYECKOW MOJIENH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NYECKHX OCHOB M IPHUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CpeNy;

OBIIQJICHUE METOJaMH CaMOCTOSITEIFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCIIEPUMEHTOB, aHaJM3a M WHTEPHpeTalnd HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
HOJY4EHHOTO pe3yibTara,

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HUCCIEI0BATENLCKOM, TBOPYECKOM
NeSITeTTbHOCTH,

pa3BuUTHE MHTEpPEca K chepam mpodhecCUOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOneHHBIH YpOBEHb HM3Y4YEHUS
yueObHoro mnpeamera «®Pu3nka» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
00yJaromuMUCs, TUIAHUPYIOIIUMH TPOJOJDKEHHE O0pa30BaHHS IO CIEMUAIBHOCTM (PH3HKO-
TEXHUYECKOTO MTPOQUIIS.



Ha uzyuenue ¢pusuku (yriayOaeHHBIN YPOBEHB) HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4€TOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCsl.



COJEPKAHUE OBbYYEHUA

Pa3nen 1. Hayunblii MeTo MO3HAHNSI IPUPOBI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOAbI
ucciieIoBaHus (PU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B MpoLecce Mo3HaHUs Npupoabl. Habmrogenue u sKCepuMenT B
dusuke.

Crioco0Ob! u3MepeHus (PU3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
IpUOOPBI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKux BeIUYHH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJCANIbHBIN a3, ToueuHsbld 3apsn). ['unoresa. Guznyeckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. PU3nyecKas TEOpHUs.

Ponp m mecto (us3uku B (OPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHnne cuibl TOKAa M HaNpsKEHUS B LENH IOCTOSHHOIO TOKa IPH IOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueii mo ¢usuke. [Ipumepsl u3mMepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo JABMKeHud. Cucrema
oTCYeTa.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BekTop MaTepuaqbHOM TOUKM, €ro IMPOEKIMH Ha OCHU CHCTEMbl KOOpPJUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoOpAuHAT. CIloKeHUE NepeMelieHU U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX rpauKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOIO
IO YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIBHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaIbHOW TOYKH M0 OKPYKHOCTHU. YTJ0Bas 1
auHelHas ckopocTb. Ilepmon u vacrora obOpamenus. LleHTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJIbHOe (TaHTeHIMAJIbHOE) U MOJHOE YCKOPEHHE MaTepHaIbHOW TOUKH.

TexHuueckue YCTpPONHCTBA M TEXHOJIOTMYECKHE MPOLECChl: CHUAOMETpP, ABMKEHHE
CHapsJI0B, LIETIHbIE, IIECTepEHYAThIe U PEMEHHBIE epeaauu, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMBI OTCUETA, MIITOCTPALNS KHHEMATUYECKUX XapaKTEPUCTHUK JABH)KEHUS.

CrocoOBI HCCIIENOBAHNS IBUKCHUN.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTu py IBUKEHUH 110 OKPY>KHOCTH.



[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHMe NyTel, TPACKTOPHil, CKOPOCTEN IBUKEHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETa.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBDKEHHH 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (p€KOMEHI0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMKEHUS Teja, OpOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumoTe3sl 0 MpsiMoit
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXY JATBHOCTHIO M0JIETa U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTH C TIOCTOSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMMOCTH IEpPHOAA OOpaIleHUst KOHHMYECKOTO MAasTHHKAa OT €ro
[1apaMeTpPOB.

Tema 2. /lunamuxa.

[lepssiit 3akoH Hprorona. MHepuuaneHbie cuctemsl orcueTra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HemnepuyanbHble CUCTEMBI OTCUETa (ONPEAETICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb IPaBUTALIMOHHON 1 MHEPTHOW MacCBhl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOAHOIO TaJ€HUs OT BBICOTHI Hal
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TE€m M HUX
cnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETOCs ¢ YCKOPEHHEM.

Cuwia tpenus. Cyxoe Tpenue. Cuiia TpeHUsT CKOJBXKEHHUS M CHJIa TPEHUSI IIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHHUS MPHU ABIKEHUU Tella B JKUIKOCTH WUIIM rase, €e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBLHOTO JABUKEHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckue ycTpOHWCTBa W TEXHOJOIMYECKHE IPOLECCHl: TOAIIMIHUKY, ABW)KECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmronenne ABM>keHUs TeJ B MHEPUMAIBHBIX M HEMHEPLHAIBHBIX CUCTEMax OTCYETa.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHIPOB WJIM IIAPOB Pa3HOW MAacchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTENIbHO HEMHEPIIMAIIBHOW CHUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH MPUTIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MAacChl Tea
Ha €ro yCKOPEHHUE B MHEPLMAIBHONW CHCTEME OTCYETA.

PaBeHCTBO cHJl, BOBHMKAIOIIMX B PE3yJbTaTe B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

W3mepeHne paBHOIEHCTBYIOIIEH CUIT TIPHU IBU)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.



[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHhI.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes JerKuil OJI0K.

N3mepenne ko3 dummenTa TpeHus Mo BEIWYHHE YTIOBOr0 KOd((UIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue [BWKEHUsS Opycka [0 HAKJIOHHOM IUIOCKOCTHM C IEPEMEHHBIM
K03 PUIIMEHTOM TpEHUS.

N3yuenue ABMXKEHUS rpy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuka meepoozo mena.

AGcomoTHO TBepaoe Teno. [locTynarenbHoe U BpalaTesibHOE JBH)KEHUE TBEPJIOTO Tena.
MoMEHT cuiibl OTHOCUTENBHO ocu BpamieHus. [lnedo cumbl. CioxeHue cuil, TPUIOKEHHBIX K
TBepaoMYy Teny. LleHTp TskecTu Tena.

VYcnoBusi paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHuuecKkue yCTpOHWCTBA U TEXHOJIOTMUYECKHE MPOIECCHl: KPOHILITEHH, CTPOUTEIbHBIN
KpaH, pelieTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

YcnoBus paBHOBeECHS.

Bunast paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPOTO TeJla, UMEIOIIETO OCh BPAIIICHHUS.

KouncTpyrnpoBanue KpOHIITEHHOB U pacyeT CUJ YIPYTOCTH.

W3ydeHne ycTOMYMBOCTH TBEPIOTO TeJa, UMEIOIIETO TUIOMIAlb OTOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc mMaTepralibHOW TOYKH, CUCTEMBI MAaTepUANbHBIX TOYeK. LIeHTp macc cucTemsl
MaTepHualbHBIX TOUeK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

NMiynbC cuiibl 1 ”3BMEHEHUE UMITYJIbca Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT umnyibca MarepuanbHOM Touku. IIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PabGora cunel Ha MamoM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mnpeacTaBieHUE
paboTHI CHITBI.

MOIHOCTD CHUJIBL.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 WM3MEHEHMHM KHUHETHYECKOU
SHEPTUM MATEPUATHLHON TOYKH.

[ToTeHnmanbHbie U HETMOTEHIUANBHBIE CHIIbL. [loTeHnumanbHas >Heprus. [loTeHnuanpHas
sHeprus ynpyro aedopmupoBaHHOW TpyXuHbI. [loTeHIMaNbHAs PHEPrus Teida B OJHOPOIHOM
rpaBUTaiMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OJAHOPOJHOIO
mapa (BHyTpH M BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeThs KocMHUECKasi CKOPOCTb.

CBs13b pabOTHl HEMOTEHIIMAIBHBIX CHJI C M3MEHCHHEM MEXaHWUYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUUECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum 171 WAcalbHOM JKUJKOCTH KakK CJEACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKON YHEPTUU.



TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBHKEHHE PAKET, BOJIOMET,
KOmep, MPYXKHUHHBIN MUCTOJET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

M3MeHeHne sHepruy Tena Mpy COBEPILIEHUH PabOTHI.

B3anmuble npeBpallleHUss KUHETUYECKOW W MOTEHIMAIbHOW YHEPTHil MpU JACHCTBUM HA
TEJIO CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TaICHHU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY IYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHrie KHHETUYECKON IHEPTUu Tena M0 TOPMO3HOMY IyTH.

CpaBHeHUe U3MEHEHHS MOTEHINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenue pabOThI CHIIBI TPEHUS IPU ABMXKEHUH TeJla IO HAKJIOHHOM IJIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka U TepMOAUHAMMKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OcHoBHBIE TOJIOKEHUST MOJeKylsapHo-kuHetnudeckol Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEeHHE. XapaKTep JIBMIKCHHS W B3aMMOJICHCTBHS
YacTHII BeliecTBa. MOJeNIN CTPOCHHS T'a30B, )KHIKOCTEH U TBEPJBIX TEI U OOBSICHCHUE CBOWCTB
BelleCTBA Ha OCHOBE JSTUX Mojenell. Macca u pasmepbl Mojekyn (atomoB). KommuecTBo
BewectBa. [locTostHHas ABoraapo.

TemmoBoe paBHoBecue. TemmepaTypa u crocoObl ee m3mepenus. lllkama Temmeparyp
enbcus.

Mopenbs uaeanbHOr0 ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU: YACTUIIBI Ta3a
JBUKYTCS XaOTUYECKH U HE B3AUMOAECUCTBYIOT APYT C IPYTOM.

['a3zoBbie 3akoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(wkana temneparyp KensBuna). 3akon JlampToHa. M3omporecchl B uHaeallbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHue U30IMPOLECCOB: U30TEpMa,
u30xo0pa, nzobapa.

CBs3pb MeXIy [aBJIEHUEM U CpeAHEeW KHWHETUYECKOW DSHepruel MoCTynaTelbHOIro
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KHHETHUYECKOW TEOPUH UJICANIbHOTO Irasa).

CBs3b  aOCOJIIOTHOW — TeMmIepaTypbl TEpMOJUHAMUYECKOH CHCTEMBI CO  CpeaHei
KMHETUYECKOW SHEpruell MoCTynaTeIbHOI0 TEIIOBOTO IBUYKEHUS €€ YacTHIl.

TexHuueckue YCTpOICTBA M TEXHOJIOTMYECKUE TIPOLIECCHI: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Monenu IBUKEHUS YaCTHUI] BEIIECTBA.

Mopenb GpOYHOBCKOTO JIBHIKCHHUSI.

Buaeoponuk ¢ 3anuchio pearbHOro OPOYHOBCKOTO JIBUKEHUS.

Juddyzus xxuakocTeit.

Mognens onbita lTepua.

[IpuTsxenue MOJIEKyII.

Monenu KpucTasIndecKuX perieTox.



Habmonenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccnenoBanue mporecca YCTAHOBJICHS TEILUIOBOTO PABHOBECHS TPU TEIUIOOOMEHE MEXKITY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

H3ydyeHne WU30TEpPMUYECKOro TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

Hzydenue nzobapHoOro mnpoiecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

TepMoguHamuueckast (TH) cucTeMma. 3ajaHve  BHENIHUX  YCJIOBUH  JJid
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHume u  BHyTpeHHue mnapameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KAK CPEJIHHUE 3HAUCHHUS BEIMYMH, ONMUCBHIBAIOLIUX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe nauyano repmogunaMmuku. CaMOnpou3BOJIbHAS peflakcalis TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp uaeanpHOrO raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHWI: YypaBHEHHUE
MenneneeBa—Knanelipona ¥ BBIPAKEHHUE U1l BHYTPEHHEW >HEPruu. Y CIOBHS NPUMEHUMOCTH
ATOM MOJENN: HHU3Kas KOHIEHTpAIMsl YacTUll, BBICOKHE TeMIlepaTypbl. Bvipaxenue nis
BHYTPEHHEHN 3HEPTrur OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Bprunciaenue padoTel o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEePMOJIMHAMUYECKOU
cuctembl 06e3 coBepieHus padboTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUCHHE.

KosmmuectBo TemtoTel. TemmioeMKOCTh Tena. YIenpHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIioTa CropaHusi ToIuiMBa. Pacuer koiuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunadbaTHOM mpoiecce.

[lepBbiii 3ak0H TepMoaMHAMHUKU. BHyTpeHHsist sHeprus. KonudecTBo TemiaoTel U pabota
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN IHEPTUU TEPMOJIMHAMUYECKOM CUCTEMBI.

BTopoil 3akOH TEepMOAMHAMUKM [UIsi PABHOBECHBIX IIPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHME TEPMOIAMHAMHYECKON CHCTEMBI MPOXOIUT €AMHCTBEHHas aquabara.
AOcomoTHas Temneparypa.

BTopoii 3aK0H TepMOJMHAMHKHU JIJIi HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MeEpeaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTuMocTh MpUPOTHBIX TPOIIECCOB.

[Ipunnune! aeiictBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

DKOJIOTHYECKHE aCMEeKThl MCIIOIh30BaHUsI TETUIOBLIX JBHUTarenei. TeroBoe 3arps3HeHue
OKPYXKaroILEeH Cpebl.

TexHu4ecknue ycTpoicTBa M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOAWIbHUK, KOHAUIIMOHED,
MU3ENIbHBIA W KapOIOpaTOpHBIA JIBUTATEIH, MapoBas TypOWHA, TOJYyYEHHE CBEPXHHU3KHX
TeMIIepaTyp, YTWIU3AIMS «TEIUIOBBIX» OTXOJOB C WCIOJB30BAaHUEM TEIUIOBOTO HAcoca,
YTUIU3alUsg OMOOPraHNYeCKOT0 TOTLTUBA AJISl BEIPAOOTKH «TETLTOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenune TemmepaTypsl Ipu auadaTHIECKOM PacIIupPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE YIETBHBIX TEMJIOEMKOCTEH BEIIECTB.



CniocoObl U3MEHEHHUsT BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KomnbproTepHbie MOIENIN TETUIOBBIX JBUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3Mepenne yaenbHON TeMI0EMKOCTH.

HccnenoBanue nporecca OCThIBAaHUS BEHIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3yueHue B3aMMOCBS3M 3HEPTrUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanue u kKoHaeHcalus. Vcnapenwe wu kuneHwe. YaenpHas TeIIOTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTh IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00beMa HACBIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JJaBJICHUS B KUKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teepnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTaMzamus. Y aelibHas TerioTa miaBieHus. Cyonumanus.

Hedopmarnuu tBepmoro tena. Pactsbkenune u cxxarue. Cosur. Moayne FOwnra. Ilpenen
yrnpyrux aedopmaruii.

TemnoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHE.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHI[ BEIIECTBA KaK NMPHYUHA TEIIOBOTO PACHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue sHEprUM B (Pa30BBIX MEPEX0ax.

VYpaBHeHHE TEIIOBOTrO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KoaduImeHT MOBEepXHOCTHOTO HATsDKeHUs. KanmmmuisapHbie
sABJICHH. JaBlieHre 1o HCKPUBJIEHHON MOBEPXHOCTHIO KuAKocTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOMCTBA UM TEXHOJIOTUYECKHE TMPOIECChl: KUIKUE KPUCTAIUIBL,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHM>XKEHHOM JaBJIECHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTHHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanunnsipasie sBieHus.

Mopenu HEeHbIOTOHOBCKOM KHIKOCTH.

Cnoco6b1 U3MEpeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

N3ydenune 3aKk0OHOMEPHOCTEN UCTIAPEHUS] KU IKOCTEH.

N3mepenue yaenbHOM TEIIOTHI MIaBJIEHUS JIbJa.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepenne abCcoMOTHOM BIAXKHOCTH BO3/IyXa U OI[EHKA MAacChl TapOB B TIOMEIIICHHH.

N3mepenne ko3 GuiineHTa moBepXHOCTHOTO HATSHKEHUS.



N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalii Pe3HHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noe.

OnexTpu3auus Tl U €€ MPOsBICHUSA. DJIEKTpUUecKUil 3apsal. [[Ba BUaa 3JIEKTPUUYECKUX
3apsaaoB. IIpOBONHMKM, NMAIEKTPUKH U MOJYHPOBOJAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsaa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpspxkennocts  anekrpuueckoro mousiss. [IpoOubiid 3apsa. JlMHMM HanmpsyKeHHOCTH
INEKTPUYECKOTrO0 1oIst. OJHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHIManbHOCTD 3NEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHLMANOB U HAIPSHKCHHUE.
[ToreHunanbHass ~ dHEprust  3apsga B JJEKTPOCTATUYECKOM  IIOJIE. [Torenuunan
AJIeKTpocTaThyecKoro mnosis. CBs3b HANpPSDKEHHOCTH IOJIE W PAa3sHOCTUM IOTEHUUAIOB s
3JIEKTPOCTATUYECKOI0 MO (KaK OJTHOPOJHOIO, TAK U HEOJAHOPOJIHOTO).

[TpyHIMI CynepHIO3ULUH IJIEKTPUUECKUX MOJIEH.

[Tone Toweunoro 3apsma. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. I[lome paBHOMEpPHO
3apspKEHHOro 1Mo o0beMy miapa. Ilone paBHOMEpHO 3apspDKEHHOM OECKOHEYHOM IIIOCKOCTH.
KapTuHs! TMHHN HAIPSY)KEHHOCTH 3TUX IOJIEH M SKBUIIOTEHLMAJIBHBIX TIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHSI 3aps10B.

JIM3IIeKTPUKY B AJIEKTPOCTaTUYECKOM TToJie. J{naneKTpruyeckas IpOHUIaeMOCTh BEIIECTBA.

KonneHncarop.  DIEKTPOEMKOCTh  KOHIEHCATOpa.  DICKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCaTOopa.

[TapannensHOoe  coeqUHEHHME  KOHJEHCATOpoB.  [lociepoBaTenbHOE — COCIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

JIBr>KeHue 3apsyKeHHON YacTUIIbI B OJHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4ecKkne yCTpOICTBa M TEXHOJOTMUYECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUUECKAS 3aIIUTa, 3a3€MJICHUE AJIEKTPOIIPHUOOPOB, KOHEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpavyuu.

YCTpolCTBO U IPUHLMIL JAEUCTBUS DJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX IIIAPUKOB.

DIIEKTPUUYECKOE TT0JI€ IBYX 3apsKCHHBIX TUTACTHH.

Monens anexTpocTaTrueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

YCTpolcTBO M ICMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON €MKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOHIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MMEKTPUIECKOTO TOJIS 3apSHKEHHOTO KOHIEHCATOpa.

3apska v pa3psiika KOHAeHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit skcnepumenm, nabopamopusvie padomot, nPAKMUKyMm.

OueHka cul B3auMOJCHCTBUSA 3apsKEHHBIX TEll.

HabGnronenue npeBpalieHusi JHEPTUU 3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/IA.

N3yuenune mpoTekaHus TOKa B 1EMH, COIEPKAIICH KOHACHCATOP.



Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsDKEHHs) TMPU  MOCIEA0BAaTEIbHOM
COEIMHEHUH KOHACHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuii mok.

Cwita Toka. [1oCcTOSIHHBIN TOK.

VYcnoBusi CymIECTBOBAaHMSI TOCTOSIHHOTO AJICKTPUYECKOro TOKa. VcTouHWKHM —TOKA.
Hanpsokenne U u OZ1C €.

3akon Oma 1S ydyacTKa Lenu.

DNEeKTpUYeCKOe  COMPOTHUBIIEHHWE.  3aBUCUMOCTh  COINPOTHUBIEHUS  OJHOPOIHOIO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOLIAJU IONEPEYHOr0 CEUYCHHs. YJeIbHOE COMPOTUBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauleIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuer
pa3BeTBICHHBIX dJeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MonIHOCTh 3EKTPUYECKOTO TOKa. TerioBasi MOLHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONpPOTHUBICHHE HMCTOYHHMKA ToOKa. 3akoH Owma isd 1OJIHON
(3aMKHYTOI) 3JeKTpruecKoi enu. MolHocTh ucTOYHMKa Toka. KopoTkoe 3aMbIkaHue.

KoHnnencarop B 1enu mocTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA W TEXHOJIOTMYECKHE TIPOLECCH: aMIEpMETpP, BOJBTMETP,
peocTaT, CYETUUK JIEKTPUUECKOI SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKSHHUS.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS] JJI  PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
MONEPEUHOT0 CEYCHUSI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKAa OT CONPOTHUBIICHHS TMPU TMOCTOSSHHOM
HaANPSDKEHUH.

[Ipssimoe n3mepenue DJC. KopoTkoe 3amblkaHUE TaIbBAHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

CniocoObl coenMHEHNs UCTOYHUKOB Toka, D/]C Garapei.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKY MOJIOCAMUA MCTOYHHMKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue cMEIaHHOTO COEUHEHUS PE3HCTOPOB.

N3mepenne yaenbHOro COPOTUBIEHHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1J1s JJaMITbl HAKaJIMBAHUA.

VYBenuuenue npeena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHHKA TOKA.

Hccnenosanue 3apucumoct D/1C raibBaHUYECKOTO JI€MEHTa OT BPEMEHH IPU KOPOTKOM
3aMbBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOTIOCAMHA MCTOYHHKA TOKA OT CHJIBI TOKA
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuueckas TMPOBOAMMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPJBIX  META/UIOB.  3aBUCUMOCTh  CONPOTHBJICHUS  METALIOB  OT  TEMIIepaTyphl.
CBepXMpOBOAUMOCTb.



DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. JJICKTPOIMTHYECKAs IHUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes Ui 2JICKTPOIHU3A.

OneKkTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIBHBIM paspsl.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHHUYeCcKne YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30paspsIHbIC JIaMIIbI,
3JIEKTPOHHO-Ty4eBasi TPyOKa, MOIYINPOBOJHUKOBBIE IPUOOPHI: OUOJ, TPaH3UCTOp, (poToauon,
CBETOAMOM, TajbBaHWKA, paQUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl 3nekTpoaunza dapazes.

HckpoBoli pa3psii ¥ IPOBOAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIIOB U ITOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS POBOJIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HaGnronenue snexrpoinusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIIEHHSI TEPMOPE3UCTOPA OT TEMIIEPATYPBL.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b! n3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE ~ TIOTPEIIHOCTH  HM3MEpeHMH  (u3mdeckux BenmuuynH. OIleHKa TpaHuUIl
MIOTPELITHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa IMPEAJIOKEHHBIX TMIOTE3 (BbIOOp M3 paboT, OMHUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHuecKui FIKCIIEPUMEHT, J1abopaTOpHbIE PA0OTHI, MPAKTUKYM»).

MexnpeaMeTHbIe CBSA3H.

N3yuenne kypca (puzuku yriayoseHHoro ypoBHs B 10 Kjlacce OCYIIECTBISIETCS C yUETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMuUsA, C6A3AHHbIE C UYUEHUEM MEMOO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HaydHbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MO/IETb, U3MEPEHUE, IOTPEIIHOCTY U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsbl, nudposas 1adopaTopusl.

Mamemamuxka: peunieHue cucteMbl ypaBHeHuMH. JluneiliHas ¢yHkums, mnapabona,
runepbona, ux rpaduku u cBoiicta. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M HMX MNPOEKIUU Ha OCU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, Auddysus, ocMoc, TEmI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIIMBA JJISi BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPTUHU, MOBEPXHOCTHOE
HATSDKEHHE U KallWJUIIPHbIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B KUBOU MPUPOJE.



Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, MOoJy4YeHue HAaHOMAaTEepPUaOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAUIbI, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIUTUYECKAs
JUCCOLMAINs, TajlbBAaHUKA, JICKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKLUMU (KPOHIUTEHH, pelIeTyaThie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHHs, MapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHIULIMOHEP, TEXHOJOTUU IIOJIyYEHUS COBPEMEHHBIX MAaTepUaloB, B TOM YHUCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHUKOBBIE TPHUOOPHI, raIbBAaHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «DHu3uKay J0KHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHONW BHYTPEHHEU
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM I[IEHHOCTAM pOCCHiIlCKOro oOIecTna,
paclIupeHHe KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON AESITEIHHOCTH, B TOM YHCIIE B YACTHU:

IPaskKAaHCKOr0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaloImerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAAULIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBbHOCTh B MHTEPECAX I'PAXKIaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CAaMOYIPABJICHUHU B 00pa30BaTeIbHOI OpraHu3aluu;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKLIMSAMU U Ha3HAUECHUEM;

® TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM J1EATEIbHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IATPUOTU3ZMA;

® [[CHHOCTHOE OTHOILIEHHE K IrOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHMCKHUX
y4YEeHBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHHUS;

e CHocOOHOCTh OLIGHUBaThb CHUTyallMl0 W MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh HAa MOPAaJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIIE B
JeSTeIbBHOCTH YUYEHOTO;

® OCO3HAHME JUYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOrO Oy IyILEro.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas O3CTETUKY HAy4yHOrO TBOPYECTBA,

npHCyIlIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3nyHbIM cdepaMm NpoPecCUOHANbHON AESTENbHOCTH, B TOM 4YHUCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHEI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSHKCHUH BCEH YKHU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® IUIAHUPOBAHME U OCYIIECTBIECHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

® pacIIMpeHHe ONbITa JEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIUXCs 3HAaHUM 10 (pU3HKe.



HECHHOCTH HAYYHOI'0 MO3HAHHUA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;
OCO3HAHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIECTBJIATH  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jjornueckue JeicTBUSA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh U aKTyaIU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBATh [TApaMETPbl U KPUTEPUU UX TOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHM M TMPOTHBOPEYUS B pPacCMAaTPUBAEMBIX (DU3HUECKUX
ABJICHUSX;

pa3pabaTeiBaTh IUIAaH pEHIeHHs MPOOJIeMbl C YYE€TOM aHaiu3a HMEIOLUXCS
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPJMHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHON TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATUAMHU U METOJaMH (pU3NUECKOn
HaYKU;

BJIQ/IETh HABBIKAMU Y4YEOHO-UCCIIEOBATEIbCKONM M IPOEKTHOM JEeATEIIbHOCTH B
o0nactd (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOMOB peUIeHHs 3aJad (PU3MYECKOro COJCpXkKaHUs, HIPUMEHEHUIO pPa3JInYHbIX
METOJIOB IO3HAHNUS;

BJIAJIETh BUJIAMHU JIEATEIBHOCTH IO IOJIyYEHUIO HOBOTO 3HAHMsI, €70 MHTEPIIPETALNH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX CUTYalUAX, B TOM YHUCIIE MTPU
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJlU3UpOBaTh 3ajJady, BbIJIBUraTh
TUIOTE3y €€ pEeIIeHUs, HaxOIUTh apryMeHTbl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKACHUM, 3a1aBaTh apaMETPbl U KPUTEPUH PELLICHUS;

AQHAIN3UPOBATh MOJYYEHHbIE B XOJ€ pELIECHUS 3a7aud pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4 B 00Pa30BaTEIbHON J1E€ATETLHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3HMKE B MPAKTUUECKYIO 00JIaCTh KUZHEACSITENbHOCTH;
YMETb UHTErPUPOBATH 3HAHUSI U3 PA3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTHHAIbHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTh POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmaunmeii:

BJIQJIETh HAaBbIKAaMHU MONy4YeHHs HHopmanuu (U3HUECKOTO COACpXKaHUS U3
VMCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATh IIOMCK, aHAJU3,



CUCTEMATH3AIMI0 M HMHTEPHpPETAlMi0 HWH()OPMALMKA pPa3IMYHBIX BUIOB H (GopMm
MPEJICTaBICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 331ad C
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUECHBI,
pecypcocOepekeHusl, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCThl (U3MYSCKOTO COJCP)KAHUS B Pa3IMYHBIX (Qopmarax ¢ y4eToM
Ha3Ha4YCHUS WHQGOPMAIMK W IEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM IEATEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;
pa3BEpHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

IOHUMAaTh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHIUBH1yaIbHON paboThI;
BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX JAECHCTBHUH C y4eTOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOr0 4leHa KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM [JEATEIIBHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH
JEHCTBUS TO €€ JOCTHKEHMIO: COCTaBJIATh IUIAH JACWCTBUN, PACIPENEsTh POJIH C
Y4€TOM MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXKJOTO Yy4YyaCTHHMKAa KOMAaHIbl B 0OLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE IIPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE IOBEACHHUE B PA3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO JIEATEILHOCTh B 00J1aCTH (PU3UKU U
aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSATENIBHO COCTABJIATH IUIAH PEIICHUs PaCYETHBIX U KaYECTBEHHBIX 3a/1ad, IUIAH
BBITMIOJTHEHUS MTPAKTUYECKOW PabOThl C yUETOM HMMEIOIIHUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IIPEANIOYTECHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32
peuenue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIMHA B 00JacTH (U3MKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTb OCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTUBEI B JCATCIbHOCTh, OICHHUBATDH
COOTBCTCTBUC PCIYJILTATOB LECIISIM;



BJIAJCTh HABBIKAMM IIO3HABATEIBHOM pE(IEKCMM Kak OCO3HAHUS COBEpIIAeMbIX
JIEUCTBUIA U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh pHeMbl peIeKCUU 7S OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;
YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATL PCUHICHUA 110 UX CHUKCHUILO,
NPpUHUMATh MOTUBBI U apIYMEHTBI IPYTUX MPU aHAJINU3€ PE3YIbTATOB AEATEILHOCTH,
MNPpUHHUMATDH CC6$I, ITIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 1O (DU3HMKE IS
YPOBHS CpeqHEro ooO1ero o0pa3zoBaHus y 00y4YaoIUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BHJCTh HAINpaBIICHHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBLHOW CQepsl,
OBITH YBEPEHHBIM B ceO¢;
CaMOpPEeTyJIMPOBaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  yYMEHHE  NPUHHMATh
OTBETCTBEHHOCTh 32 CBO€  IMOBEIEHHE, CIOCOOHOCTh  aJanTUPOBaThC K
YMOIMOHAITBHBIM H3MEHEHHSIM H TIPOSIBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIlUH, BKJIFOYAIOIICH CTPEMJICHHE K JOCTIKECHHIO IEJIU U YCIIeXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
OMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMOHMUMATh 3MOIMOHALHOE COCTOSIHHE JIPYTHX,
VUUTHIBATh €0 TIPU OCYIICCTBICHUU OOIICHMS, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;
COIMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMH JIFOJBMH, 3800THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHL.
INPEIMETHBIE PE3YJIBTATHBI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysIbTaThl HA YIUIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHHI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIBHOM M ATUYECKOH chepax NesTeIbHOCTH YelOBEKa, POJib U MECTO (PM3HUKU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OIHCATENbHOM,
CHUCTEMAaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTHYECKON (yHKIMHA (u3ndeckoil
TEOPUU — MEXAHUKH, MOJIEKYJISIPHOM (U3MKM U TEPMOJUHAMHUKH, POJb (PU3NYECKON
Teopuu B (OPMUPOBAHUHU MIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QHU3MYecKuX Tela M IPOLECCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCTeMa OTCYeTa, aDCOJIIOTHO TBEPAOE TENO, MaTepUalIbHAs
TOYKa, PABHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOMIOTHO YIpPyroe U abCOJTIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIETH
ra3a, JKUJIKOCTH U TBEpAOro (KpUCTAIUIMYECKOIO) Teja, MICalbHBbIM ra3, TOYEUHBIH
3apsil, OJHOPOJHOE NEKTPUUECKOE TT0JIE;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (YyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHUSA, HCIIOIB3Ys
OCHOBHBIC TMIOJIO)KEHHSI W 3aKOHBI MEXAaHHUKH (OTHOCHUTEIHHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpMY/Ibl KMHEMAaTUKU PaBHOYCKOPEHHOTO JBHMXKEHHUS, MPeoOpa3oBaHUS
[amunes n1ns  CKOPOCTH W IepeMelleHusi, 3akoHbl HploTOHa, mnpuHIUD
OTHOCHUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHMS, 3aKOHbl COXpPaHEHUs



UMIyJbCa M MEXaHWYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHUYECKOM HHEpPruM, YCJIOBHS paBHOBECHUS TBEPAOro Teja), NP ITOM
UCIIOJIb30BaTh  MAaTeMaTUYECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  yCIOBHS
NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBanuil ["anumes, BTOPOTro U TPEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpAaHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBJICHUS, HCIOIb3YsI OCHOBHBIE
nonoxenns MKT u 3aKOHBI MOJIEKYJISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJI€aJIbHOTO ra3a co CpeIHeW KNHETUYECKON SHEPTIHEN TeIIOBOrO JBUKEHUS
M KOHLEHTpauued €ero MoOJIeKYyJ, CBsI3b TEMIEpaTypbl BEIIECTBA CO CpEIHEH
KMHETUYECKOW SHEpruedl TEIUIOBOrO JIBJKEHUS €ro 4YacTUL, CBfA3b JIaBJICHUS
UJCABHOTO Tra3a € KOHLEHTpalued MOJEKYyJl U €ro TeMIEepaTypol, ypaBHEHHUE
MenneneeBa—Kianeiipona, mNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
SHEPruu B TEIUIOBBIX IIpoOIeccax), MPH H3TOM HCIOIb30BaTh MaTeMaTHYECKOe
BBIPQKCHHE 3aKOHOB, YKa3blBaTh YCJIOBHS IPUMEHUMOCTU ypaBHEHUs MeHjeneeBa—
Knaneiipona;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ysd OCHOBHbIE
MIOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUYECKOIO 3apsija,
3akoH  KynoHa, NOTEHLMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHLUII
CYNEPIIO3UINHN SJIEKTPUUECKHUX IOJIEH, NPU 3TOM YKa3blBas YCIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpPaKTUYECKH BaKHbIE COOTHOILIEHUs: 3aKoHbl Oma ams
y4acTKa LEeNH U JJI1 3aMKHYTOM JIEKTPUYECKON 1enH, 3akoH Jkoyisa—JIenna, npasuia
Kupxroda, 3axons ®apajest 1u1st 3JEKTPOIH3a);

OTKCHIBATH (PU3UYECKHE MPOLECCHl U SIBICHUS, HCIIONB3Ys BEIIMYMHBI: TIEpEeMEICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TE€J, CHJIa, MOMEHT CHJIbI, 1aBJICHUE,
MOTEHLIMAJbHAs JHEPrus, KWHETHUYeCKas HSHEprusi, MeXaHudecKas sSHeprus, padora
CUJIbI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHUJIa TSKECTH, CHJIa YIPYrocTd, CHJia
TPEHMsI, MOIITHOCTh, SHEPT sl B3aUMOAEUCTBUS Teja ¢ 3eMyiell BOIM3U €€ TOBEPXHOCTH,
SHeprus ympyrod aedpopmanmu MPYXKHHBI, KOIUYECTBO TEIIIOTHI, aOCONMIOTHAs
Temreparypa Tena, paboTa B TEepMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOI0 Ta3a, paboTa HJealbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTATENsl; AJIEKTPUYECKOE TMOJIe, HaNpSKEHHOCTh
ANIEKTPUYECKOTO TMOJISI, HAMPSYKEHHOCTh MOJISI TOYEUHOIO 3apsiia WK 3apsyKEHHOIO
miapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHILIMAJIOB, JJIEKTPOABIDKYILAs CHUJla, CUJIa TOKa, HAIpPSHKEHHE, MOIIHOCTbh TOKAa,
AIIEKTpUYECKasi €MKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTUBJICHHE y4yacTKa IEMH ¢
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEAMHEHUEM  PE3UCTOPOB,  IHEPrus
AIIEKTPUYECKOTO IOJII KOHIEHCATOPA;

OOBSACHATH OCOOCHHOCTH TPOTeKaHUS (UIUYECKUX  SBICHUN: MeEXaHHMYeCKoe
JIBIKEHHUE, TEIJIOBOE JBWIKEHHWE YacTHI[ BEIIeCTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHue, nuddy3us, ucmapeHue, KUTeHne W KOHSHCAIUs, IJIaBJICHNe
U KpUCTAUNIM3allMs, HAIPaBJICHHOCTh  TEIUIONEpeaud,  JJeKTpU3alus  Tell,
SKBUIOTEHIIMAIIBHOCTh MMOBEPXHOCTHU 3aPS>KEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPU3UYECKON BEIMYHMHBI OT JIPYroil C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAaHOBKY,
dbuKkcupoBaTh Pe3yabTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE



rpauKoB C y4eTOM aOCOJIOTHBIX IMOTPEIIHOCTeH H3MEpEeHUM, eNaTh BBIBOIBI IO
pe3yJpTaTaM UCCIIEI0BaHuUs;

IPOBOAUTH KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPU ITOM BBIOHpATH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OICHWBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJU3UPOBAThH
MOJIyYEHHBIE PE3YbTAThl U JENIATh BBIBOJ O CTATYCE NPEAJI0KEHHONW FMIIOTE3B;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOro SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEeI0BAaTeIbCKOW U MPOEKTHOM
JeSITEIbHOCTH C HWCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

peliaTh pacyeTHBIE 3alaydl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mveckoin
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHs OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeJM, OTBeYarIeld TpeOOoBaHUSAM 3aJauyd, HOPUMEHATh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJaThl (U3UYECKUX TEOPUH TMpPH  HCIOJb30BAHUU
MaTeMaTUYECKUX METOJIOB pELICHUs 3aJad, I[POBOJUTH pPACUEThl HAa OCHOBAHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UPOBATh pPE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pELIEHUS C YYETOM MOJYyYECHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIolre NpUMEHEHHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe MHTETrpallMd 3HAHUW U3 JPYTUX MPEIMETOB ECTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
M3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKUE SIBIICHHUS,;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX [TPOLIECCOB;
NPUBOINUTH PUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOEKHBIX YUCHBIX-(H3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

QHAIN3UPOBATh W  OLIEHUBATh TMOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNlOBEeKa, CBS3aHHOW C (U3MUECKUMH IPOLECCaMu, C MO3UIMN
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IPUPOJIONONIB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHIIero pa3BUTHsI YeI0OBEYECKOr0 O0IIEeCTBa;

IPUMEHSTH pa3IM4HbIe CIOCOObI paboThl ¢ HHPOopMaluei (U3NYECKOTo COJIEpKaHuUs C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCMOJIb30BaTh  COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTUM Ul  IIOUCKAa,
nepepaboTKU M TpeAbsBIeHUS Y4eOHOM W HayYHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYpPUPOBAHHUS W MHTEpPHpETalUd HHPOpMAIMK, MOJYYEHHOW H3 Pa3IUYHBIX
UCTOYHUKOB, KpUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 MH(OPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHAIU3a
HCTOYHUKA UH(OpMaLUY;

IPOSBIATh OPraHM3ALMOHHBIE M IO3HABATENIBHBIE YMEHHUS CaMOCTOSTEIBHOIO
NpUOOpETEeHUs] HOBBIX 3HAHWW B MPOIECCE BBIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
HCCIIeI0BATENbCKUX padoT;

paboTaTh B IpyHIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO PpacCHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX



CUTYaIlHsX, aJICKBAaTHO OIIEHUBATh BKJIAJl KaXKJOTO M3 YYACTHUKOB T'PYIINBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW — JCATEIBHOCTH  I10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
Paznen 1. HAYUHDBIA METO/l IO3HAHUSI ITPUPO/IbI
1.1 Hayunbii MeTon MO3HaHUS IPUPOIEI 6 bubmmorexa [IOK
' v A PHPO https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
2.2 1
Hlusamuia 0 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
2. 1
3 Cratnka TBepaoro Tena > https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpAHEHUS B MEXAHUKE 10 1 bubmorexa HOK
' P https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOIUMHAMUKA
bu6 OK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 hgpil;l/(xéelii.ru /£16b68d7
b K
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 nomorexa [10

https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmmorexa [IOK
' HEePEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
4.1 C) 24
TICKTpHACCKOS HoNE https://m.edsoo0.ru/f16b68d7
4 N . . 24 bu6mmoreka [JOK
' OCTOSTHBII SICKIPHACCHII TOK https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4. T
3 OICH B PASIITTHBIX Cpeiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bu6mmoreka [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
p BHOE BhEMS 10 bubmuoreka [JOK
PIEPBHOC BPE https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

No KosunyecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeJIbele

n/n Bcero U3YYeHUs

padoThbI padoTbI pecypcbl
dusnka — pyHAaMeHTaIbHas HayKa O 1 bubmumoreka [IOK
npupoe https://m.edsoo.ru/1beef346
Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6mmoreka [IOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCE
H03Ha§1/151 Hpnpozuﬂ.p Ha6m§z[elime u 1 bubmorexa [JOK
https://m.edsoo.ru/34c49931
JKCIIEPUMEHT B (pu3mKe
CriocoOb1 m3MepeHus: GU3NIECKUX 1 bubnuorexa [JOK
BEJIMYMH https://m.edsoo.ru/ca2def03
ifrcomoTHaﬂ u OTHOCI/ITCVJIBHaH . BuGmorexa LOK
PCLIHOCTH H3MEPEHHH (pu3HHCCKitX https://m.edsoo.ru/7f18fda3

BEJTMYUH
MonenupoBanue B ¢pusuke. Ponb u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOU KapTHHBI MUPA, B IPAKTHYECKOM https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JII0IeH
Mexanunyeckoe apuxenue. Cucrema
orcuera. OTHOCUTENBHOCTD 1 bubnmoreka [JOK
MEXaHHUYECKOTOo JABIKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
Pannyc-BekTop MaTepualbHON TOUKH, €TO 1 bubnnorexa [JOK

IMPOCKIMHU HA OCHU KOOpJAUHAT.

https://m.edso0.ru/30a108a5
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Tpaexropus. [lepemenienue. CKopocTsb.
WX npoekuuu Ha OCH KOOPAMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

bubmuorexa [JOK

9 r
pa(buqecmie OIHCAHIIE PABHOMEPHOTO https://m.edso0.ru/89ba7190
MPSIMOJIMHENHOTO JBUKEHHUS
10 CiioxeHne nepeMeeHnil 1 CKOPOCTEH. bubmuorexa [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
H .M
11 cxopoers, Yexopese. Mpmiommeiioe. BuGmonesa LIOK
pocTb: P P https://m.edsoo.ru/a99549a7
JBUKCHHE C IOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnnorexa [HOK
12
JBMDKCHUS C IOCTOSTHHBIM YCKOPEHHUEM https://m.edso0.ru/b7560bbf
CBobosHoe najseHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubnuorexa [JOK
13
KOOPJIMHAT, CKOPOCTH, YCKOPCHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu
14 JIBr>keHue Tesia, OpOIIeHHOTO MO YIIIOM bubnuoreka [IOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnnuelinoe aBuxenue. J[BrmxeHue
| Moo e e
POCTD. 11EPHOA ] https://m.edsoo.ru/33196fbe
IleHTpOCTpEMUTENBHOE U NTOJHOE
YCKOpEHHUE
16 KonrtponsHas pabora no Teme bubnuoreka [IOK
"KunemaTuka" https://m.edsoo.ru/1242f32e
[IepBe1it 3ak0oH HproTona. MTHEpIMaibHbIE Bu6morexa LIOK
17 cuctemsl orcueta. [IpuHmn

OTHOCHUTEJILHOCTH [ annes.

https://m.edso0.ru/5a9e4a64
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HCI/IHepI_[I/IaJIbeIe CHCTCMBI OTCUETA

18 Cuna. PaBHozeicTByto1Ias cuia. Bropoit bu6mmoreka [IOK
3akoH HprotoHa. Macca https://m.edso0.ru/141d3837
19 B3aumoneiictBue ten. Tperuiil 3akoH bu6mmoreka [IOK
Herorona https://m.edsoo.ru/57dba505
20 [Ipuunun cynepno3unuu cui. Pemenune bubmumoreka [IOK
3aJa4 Ha MpUMEHEeHHe 3akoHOB HproToHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHHS.
21 3KBI/IBaJIeHTIfOCTI> rPaBUTALIMOHHON U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuna TsKeCTH B yCKOpeHue CBOOOIHOTO bu6mmoreka [IOK
naCHUsI https://m.edso0.ru/22757f26
BIDKEHHME HEOECHBIX TEJ M UX
23 fCKyCCTBeHme cnyTHUKOB. IlepBas Bubmiorexa LIOK
https://m.edsoo.ru/11abfa0a
KOCMHYECKasi CKOPOCTh. 3akoHbI Kerepa
bu6mmoreka [IOK
24 Cuna ynpyrocti. 3akon Iyka. Bec Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BuIbI cun bubnuoreka [IOK
25 TpeHus. J[BUKeHUE B )KUJKOCTH U Ta3e C https://m.edsoo0.ru/1fa86499
YUYETOM CHJIbI CONIPOTUBIICHUSI CPEIbI https://m.eds00.ru/2cb29676
%6 Hasnenue. I'napocrarnueckoe qaBieHUE. bubnuoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bubnmuotexa [JOK
27 [ToctynarensHoe U BpalaTeabHOe bubnnoreka [JOK
JIBMDKCHUE TBEPJIOTO TeJia https://m.edso0.ru/2b95d57e
28 MoOMEHT CUJTbl OTHOCUTEIBLHO OCH bubmuorexa [JOK
Bpanienus. [1nedo cuisl https://m.eds00.ru/653d3459
29 CnoxxeHue Cuil, IPUIOKEHHBIX K bu6nmoreka [JOK
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TBepaoMy Teny. LleHTp TskecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEIA.
Bunel paBHOBECHS

https://m.edso0.ru/9aa79a7d

30 Pemenwue 3amau BuGmnorexa LIOK
https://m.edsoo.ru/dclcaacO
31 Kontposbhas pabota mo teme bubmuorexa [JOK
"Iunamuka. Cratuka TBepaoro rejia" https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuanbHOU TOUYKU, CUCTEMBbI
32 MaTepUalIbHBIX TOYeK. [[eHTp macc bubnmnoreka [JOK
CHCTEMBI MaTepHAIbHBIX ToueK. Teopema https://m.edsoo.ru/4bb8294b
O JBUKEHHUH LIEHTPa Macc
Nmmynbe cuiibl 1 B13BMEHEHUE UMITYJIbCa
33 Tena.y3a1<0H COXPAaHEHHUs I/IMHyJIBCz. Bubmiorexa LIOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABMKEHUE
MOMEHT UMITyJIbCa MATEPUATTBHON TOUKH.
34 HpeI[CTaBJ'ICHZIe 0 coxpa}I:eHI/m MOMEHTA bubmmoreia LIOK
https://m.edsoo.ru/d6532eb9
UMITYJIECA B TICHTPATBHBIX MTOJISIX
35 Pemenwue 3amau Bubmiorexa LIOK
https://m.edsoo.ru/f7706d63
PaGota cuibl Ha MajgOM U Ha KOHEYHOM
36 nepemereHuu. I'papuueckoe bubnuoreka [IOK
MPEJCTaBICHHE PA0OThI CHITBbI. MOIITHOCTH https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sueprus. Teopema 00
37 U3MEHEHUHN KI/IHeTI/E{e:CKOIZ 3I§epr1/n/1 bubmorexa IOK
N https://m.edso0.ru/9a5e2e74
MaTepUaIbHOU TOUKH
38 TloTeHnuannHEIE U HEMOTEHIIMAILHEIE bu6mmoreka [IOK

cuisl. [loreHnmansHas sHeprus. Bropas

https://m.edsoo.ru/554bafcc
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KOCMHYCCKasA CKOPOCTh

TpeTBfI KOCMHUYCCKasA CKOPOCTb. CBs13b
pa6OTBI HCIIOTCHIMAJIBHBIX CHUJI C

bubmuorexa [JOK

39 7
M3MEHEHUEM MEXaHUYECKON IHEPTUHU httos://m.edso0.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
v .
0 Vpammcune Bepyamn un wicarmnoi buGmorera LIOK
p PHYJUIH UG U https://m.edsoo.ru/f30f43b6
KHUJKOCTH
a1 KonTponbnas pabota mo Teme "3aKOHBI bubnnoreka [JOK
COXpaHCHHS B MEXaHHUKE" https://m.edsoo.ru/474e7c4a
P .
a3BUTHE MPEJICTABIICHUNA O PUPOJIC Butnorexa LOK
42 TemnoTbl. OcHOBHBIE nosioxkeHust MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe qBUKEHHE
C 0
48 epun ren, Xapascrep mkcrina buomorera LIOK
PABI T, SApAKTEp A https://m.edsoo.ru/c44d02e2
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
M .
1| Kommeorns soneermn Hooromenn biGiorer LIOK
- ' https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuoreka [IOK
lxana Ienbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
cliierme safat https://m.edsoo.ru/1531aba5
bu6mmorexa [IOK
47 14 iras. [
FICAJIDHDI Tas. £ a30BbIC 3AKOHMT https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kinaneiipona. bubnmoreka [JOK

Pemenue 3agau

https://m.edsoo.ru/8d12c328
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AOGcomoTHas Temiieparypa. 3aKoH

bubmuorexa [JOK

49 JansroHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubmumoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npencraBieHue
51 I/Ifog)pouecco& iSiTepMa H30x0pa bubmmorexa LIOK
’ ’ https://m.eds00.ru/1344327b
nzobapa
bu6mmoreka [IOK
>2 Octiopiioe ypapreriiie MKT https://m.edso0.ru/c8094721
bu6mmoreka [IOK
>3 Pemerie sana https://m.eds00.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpefHel KHHETHYCCKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYIATENFHOTO TETIOBOTO IBUKCHHUS
€e 4acTuIl
55 O06o0meHre u cucTeMaTr3aIs 3HaHHIA bubmuorexa [JOK
o Teme "OcHoBsl MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas padora no teme "OCHOBBI bubnnorexka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuveckas cucreMa. 3aiaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BHeminue v BHyTpeHHUE TapaMeTpBhI. bubnnoreka [JOK
57
[Tapametprr T/] cucTeMbl Kak cpegHue https://m.edso0.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
58 HyneBoe Hauano TepMOAMHAMUKH. bubnnorexa [JOK

Camonpoun3sBombHas pemakcarus T/J]

https://m.edso0.ru/8ec512f0
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CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO

Mogens uaeanbHOro ra3a B

59 TEPMOJUHAMHUKE. Y CTIOBHS Bu6mnorexa LIOK
8 https://m.edso0.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
60 VYpaBuenue MenzeneeBa-Knanelipona u bubmuorexa [JOK
BhIpa)KEHHUE TSI BHYTPCHHEH YHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue i BHyTpeHHEN SHEPTUU
61 OJTHOATOMHOTO UJEeaJILHOIO rasa. bu6mmoreka [IOK
KBasucraTrueckue U HECTATUYECKHE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas padoTa B TEPMOIMHAMHUKE.
62 BI)IIII/ICJIGHI:/Ie pa%OTBI o rpzq)nfcy Bubmiorexa LIOK
https://m.edso0.ru/741d5738
nporiecca Ha pV-auarpaMme
Temmonepeaaya Kak Crmoco0 N3MEHEHHS
63 BHyTpeH}E)eI? sHepruu T/] cucremsr 6e3 Bubmiorexa LIOK
https://m.edso0.ru/3d734561
COBEpIIEHUs pabOThI
64 KonBekuusi, TenaonpoBOgHOCTD, bu6mmoreka [JOK
U3ITydeHHe https://m.edso0.ru/157b54cd
KonuuectBo TemnoTsl. TenaoeMKoCcTh
65 Tea. Y IeIpHas U MOJIsIpHas bu6mmoreka [JOK
TEIJIOEMKOCTH BEIleCTBa. Y IejbHas https://m.edso00.ru/7ba67355
TEIJIOTa CTOPaHUs TOTLTHUBA
66 Pacuer xonuyecTBa TEIIIOTHI IPH bubnnoreka [JOK
Teruionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMporiecce. bubnnoreka [JOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edso0.ru/d8098824
68 KomnmdaecTBo TemnoTel u paboTa Kak Mepbl bubmuorexa [JOK

M3MEHEHUs BHYTpeHHeH sHeprun TJ1

https://m.edsoo.ru/b047alcd
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CUCTCMBI

BTopoii 3ak0H TepMOJIMHAMUKY 1J1sI
PAaBHOBECHBIX U HEPABHOBECHBIX

bubmuoreka [JOK

69 nporeccoB. HeoOpaTuMocTh MPUPOIHBIX https://m.edsoo.ru/c6f4f464
MIPOLIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bu6mmoreka [IOK
KIIJ] https://m.edso00.ru/2e945513
71 MaxkcumanbsHoe 3Hadenue KITJI. I{ukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemterue sazat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIIEKTHI UCIIOIb30BaHUS
73 TEIUIOBBIX aBuUrareieil. Temiosoe bubmorexa [JOK
. https://m.eds00.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
74 Pemenue 3agau Bubmmorexa LIOK
https://m.edso0.ru/c8c70432
O06o06mmenne 1 cucTeMaTHU3aIys 3HaHUI
75 o Tel\I/I[le "TepmoiMHAMHUKA. I;enJIOBLIe bubmorexa [JOK
. https://m.edso0.ru/28d62b3f
MaIluHbI
76 KonTponbHas padota no teme bubnnoreka [JOK
"TepmonnHamuka. TeraoBbie MaIUHBI" https://m.edso0.ru/1b6e26¢c5
[TapooGpa3oBaHue U KOHIEHCAITHS.
177 I/IciapeII{)I/Ie U KUIIECHUE. Sf[z[enm?as[ bubmorexa HOK
https://m.edso00.ru/6f8e6777
TeII0Ta MapooOpa30BaHUS
HacwpImennbie ¥ HeHACHIIICHHBIC MTaPHI.
78 KadecTBeHHast 3aBUCUMOCTh TUIOTHOCTH H bubmuorexa [JOK

AABJICHUSA HACBIIICHHOI'O Iapa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT

https://m.edsoo.ru/f5¢17d02
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o0BEMa HACKHIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS OT
JIaBJICHUS B KHKOCTH

79 Brnaxxnocts Bo3myxa. AGCONIOTHAS U bubmumoreka [IOK
OTHOCHTEIIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 P
CIICHHE sajat https://m.edso0.ru/18e95ff3
o TBepg)oe TeJIo. K[XICTaJ'IJ'II/I‘ICCKI/Ie I/Iu BuGnorexa LIOK
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
P P https://m.edsoo.ru/20a88a03
KPHUCTAJIIOB
82 [InaBneHue u kpuctauuzauus. Y aesbHas bubnnorexa [HOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
o Z[e(bopMaugH TBepIi[/Ioro Teﬂ% PaCTiE[)KeHI/Ie BuGmorexa LOK
u cxarue. Casur. Moayns FOnra. [lpene
9 Uﬂyﬂ peAet https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
"y TennoBoe paCLZHpeHHe JKUJIKOCTEN U BuGmiorexa LIOK
TBEPJIBIX TEJ. AHTAPMOHHU3M TEILIOBBIX
P ve PMORHSM TETLIO https://m.edsoo.ru/7ba5edf2
KoJIeOaHUH YacTHI] BEIIECTBA
85 [IpeoOpa3oBanue sHEPrUH B Pa30BBIX bubnnorexka [JOK
nepexoax https://m.edso0.ru/97a0672f
bu6mmorexa [IOK
86 v 0
DABHCHHE TCIIOBOTO batarca https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau bubmorexa LIOK
A https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
88 Kanunnsapueie siBinenus. JlaBnenue noj bubmuorexa [JOK

HCKPUBJICHHON ITOBEPXHOCTBIO KUIAKOCTH.
®opmyia Jlamnaca

https://m.edsoo.ru/b42f1f97
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O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

89 1o TeMe "ArperaTHble COCTOSHHS bubarorexa IOK
P \ https://m.edso0.ru/0b52575¢
BemiectBa. PazoBble Mepexoabl
K 0
o | o
P | B ) https://m.edsoo.ru/7dc2a739
@Da30BbIe NEPEXOIBI
DnexTpu3aius Tel U ee IPOsSBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmoreka [JOK
JIEKTPUUYECKHUX 3apsiioB. [IpoBOIHUKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI
6) i 7 .

o | ot e o

P P https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumoneiictBue 3apsioB. ToueuHbie bu6mmoreka [IOK
3apsibl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmorexa [IOK

94 Pemenue 3amau https://m.edso0.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
Onektpuueckoe nose. Ero neiictBue Ha bubnuotexa [JOK

95
AIIEKTPUUYECKHUE 3aPSIbI https://m.edsoo.ru/05c6bfal
HanpsikeHHOCTB 3JIEKTPUUECKOTO MOJIS.

[TpoOHsIif 3apsia. JIuHUKM HAPSKEHHOCTH bubnuoreka [IOK

96
AJIEKTpHUYECKOro nojsi. OMHOpOIHOE https://m.edso0.ru/3dac6957
AIEKTPUIECKOE TIOJIe

o HOTeHll;II/IaJ'ILHOCTL ANEKTPOCTATUYECKOTO Butmorexa LIOK
nosisi. Pa3HOCTh MOTEHIMATIOB U

t https://m.eds00.ru/80021447
HaIpsHKEHUe
98 [ToTennmuanpHas YHEPTUS 3apsiia B bubnmuotexa [JOK



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447

QJICKTPOCTATUYCCKOM IT0JIC. IloTennman
SJICKTPOCTATUYCCKOI'O IIOJIA

https://m.edsoo.ru/af5fa389

CBs13b HAIIPAKCHHOCTH IIOJIA U pa3HOCTU

99 MTOTEHIIUAJIOB IS JIEKTPOCTATHYECKOTO Bu6mnorexa LIOK
https://m.edsoo.ru/df7a6838
TOJIst
100 [TpuHIMI CynIEepHO3UILINU IEKTPUUECKUX bubmuorexa [JOK
noseit https://m.edsoo.ru/Ocfe4at6e
101 Pewenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/5a582263
102 [Tonie Toueunoro 3apsa. [lone bubnnorexa [HOK
PaBHOMEPHO 3apsDKCHHOM Cepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 06LeMI; mapa. II)Tone ]Cl;)aBHOMepHO bubmorexa LIOK
v . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUIECKOM bubnnoreka [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsiI0B https://m.edso0.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bubnnoreka [JOK
AJIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Konpnencarop. DneKTpoeMKOCTh
106 KOH;eHcaTolfa. 3J‘I€KTI‘)p06MKOCTI) Bubmiorexa LIOK
https://m.edso0.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapamtensHOE COEIUHEHNE bubnuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocienoBaTenbHOE COEIUHEHUE bu6mmorexa [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa Bu6miorexa LIOK
https://m.edsoo.ru/73a34f18
110 Pemenne 3agau bu6nmoreka [JOK



https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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https://m.edsoo.ru/73a34f18

https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040

JIBr>keHUE 3apsKEHHOM YaCTULIBI B

bubmuoreka [JOK

1 OJTHOPOJTHOM 3JICKTPHYECKOM I10JIC https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o001IeHre U cCTeMaTU3alus 3HAaHUN bubmmoreka [JOK
1o TeMe "DIeKTprudecKoe mose" https://m.edso0.ru/5752603f
114 KoHntposbHas paboTta mo Teme bubnnoreka [JOK
"DnexTpudeckoe mose" https://m.edsoo.ru/cefe90e9
https://m.edso0.ru/233311b5
ANEKTPUUYECKOTO TOKa
bubnuorexa [JOK
116 Wctounuku Toka. Hanpsxkenne u 3/1C https://m.e dS(I)_f).ru 108394115
117 3akon OMa 1t yJacTKa LETH. bubnuorexa [JOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
ABUCUMOCTD COTIPOTHUBIICHUS
118 2,[[H0([:)0,I[I(-)I:)FO TI(;OI;ZL[HHKea OT €ro JUTUHEI bubmorexa HOK
M ILIOMAH HONEPEHHOTO CeHeHHs https://m.edsoo.ru/95fcdf51
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnnoreka [JOK
Pemenue 3agay https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIETbHOE, bu6mmoreka [IOK
CMEIIaHHOE COeTUHCHHE TIPOBOJHUKOB https://m.edso0.ru/236f7e07
121 Pacuer pa3BeTBIEHHBIX NEKTPUIECCKHIX bubnmoreka [JOK
ueneii. [lpaBuna Kupxroga https://m.edsoo.ru/1794cf37
122 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/3881b469
123 Pabora snexrpudeckoro Toka. 3aKoH bubmmoreka [IOK



https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469

Jxoyna —Jlenua

https://m.edso0.ru/a3605c5¢c

bu6mmoreka [IOK

124 | Pemenme sanan https:/m.eds00.ru/6761bf0f
195 | Tommoneswoanooms, somerscnn bimnorera LIOK
pescTOpe ’ https://m.edso0.ru/99750a6f
bubnmoreka [JOK
126 Pemmrerme 38124 https://m.edsg).ru/eb72fc24
127 O/J1C u BHyTpeHHEE CONPOTUBIICHUE bubnuorexa [JOK
MCTOYHHKA TOKA https://m.edso0.ru/72d453af
128 3akoH Oma I[J'Ii[ MOJIHOM (3aMKHYTO) bubnmnoreka [JOK
AIIEKTPHYCCKOM IETH https://m.edso0.ru/221f40fb
bubnuorexa [JOK
129 Pemerme 38724 https://m.edsi).ru/3580b679
bubnuorexa [JOK
130 MormEOCTE HOTOMHITKA TOKA https://m.edsi.ru/aan51d8
131 Kopotkoe 3aMbikanne Bubmorexa IOK
https://m.edso0.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO TOKa bubmorexa [JOK
https://m.edso0.ru/35368f3e
133 Pemenwue 3amau Bubmiorexa LIOK
https://m.edso0.ru/4410cef0
134 Pemrenue 3anau no treme "IlocTostHHBIN bubnmoreka [JOK
JIEKTPUUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "llocTossHHBIN bu6mmorexa [IOK
AIIEKTPUUYECKHUT TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau nmo reme "IlocTostHHBIN bubmuorexa [JOK

AIEKTPUICCKUN TOK"

https://m.edsoo.ru/eb5d4687
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O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

bubmuorexa [JOK

137 "1 i i
1o T"eMe OCTOSIHHBIH ANEKTPUYECKUI https://m.edsoo.ru/bfd7a050
TOK
138 KonrponsHas pabora o reme bubmumoreka [IOK
"TIOCTOSIHHBII HJICKTPUUECKHIA TOK" https://m.edso0.ru/1885ddf1
C)
130 pavmums semeers. Drcrpiicer ok buGiorera LIOK
P HIECTE: P https://m.edsoo.ru/da794295
B MeTajuiax. CBEpXMpOBOJAUMOCTD
0 DIEeKTPUUYECKHI TOK B paCT;Oan u BuGnorexa LIOK
acriaBax JIEKTPOJIUTOB. 3aKOHBI
P P https://m.edso0.ru/4b423491
Ddapagest U1 SIEKTPOIU3a
bu6mmoreka [IOK
141 3 i !
HICKTPHHCCIHI TOR B rasax. LLIasva https://m.eds00.ru/92d92f76
DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
142
BakyymHbIe ipuOopsI https://m.edsoo.ru/2E+160
143 DNEKTPUYECKHUI TOK B MOJYNPOBOAHUKAX Bubmiorexa LIOK
P yHpoBRoa https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 IT 0
O/IYHPOBOHIIKOBIC PHOOPET https://m.eds00.ru/83622200
Pu3HYECKU IPAKTUKYM I10 TEME
"N3mMepeHue cuiibl TOKa U HANIPSKEHUS B
[ETH MTOCTOSTHHOTO TOKA MPH ITOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX BuGmorexa LIOK
145 M3MEPUTENbHBIX MTPUOOPOB" WiIN

"3HakoMCTBO ¢ U(poBoii TabopaTopueit
no ¢uzuke. [Ipumeps namepenus
(GU3NYECKUX BETUYUH NP MTOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

https://m.edsoo.ru/5643ea56
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146

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBUKEHUS C
LEJIBIO OIPEAEIICHUS] MTHOBEHHOM
ckopoctu"

bu6mmoreka [IOK
https://m.edso0.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
nmu "HccnenoBanue 3aBUCUMOCTH IYTU
OT BPEMEHH IIPU PABHOYCKOPEHHOM
nBIOKeHun"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"N3mepeHue yCKOpeHHsI CBOOOTHOTO
najgeHusa" win "M3yueHue ABuKEHUs
TeJa, OpOIIEHHOTO0 TOPU30HTAIBHO"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TEa 110
OKPY>KHOCTH C ITIOCTOSIHHOH 110 MOJYJIO
ckopocTsro” nnu "HccnenoBanue
3aBHCUMOCTH NepHoAa o0palieHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napamerpos”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEW CUIIBI
IIpU JABMKEHUH OpycKa M0 HaKJIOHHOU
mnockocTu" nny "IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro Macchl'”

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

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

bu6nmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmorexa [IOK
https://m.edso0.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

152

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenqoBaHye 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3yueHne NBUKEHUS CUCTEMbI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIerkuii 01oK"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue ko3 uirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucumocTtd Frp(N)" unn
"HccnenoBanue NBHKEHUST OpycKa 1o
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
KodpunmenToM TpeHus" wiu "N3yueHue
JBUKCHHSI TPy3a Ha Baly C TpeHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [IOK
https://m.edso0.ru/b83b1607

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPAOIO TeJla, UMEIOIIET0 OCh
Bpaenus" uinu "Koncrpyuposanue
KPOHILUTEHHOB U pacyeT CHJI ypyroctu"
iy "M3ydeHne ycToM4uBOCTH TBEPIOTO
Teja, UMEIOLIETO TUIOIAlb Oops!"

bu6mmorexa [IOK
https://m.edso0.ru/4a04f4f7

154

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue ummynbca Teia 1no
TopMo3HOMY nyTH" nin "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TSTH"
niu "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH

bubmuorexa [JOK
https://m.edso0.ru/856fh28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

"UccnenoBanue coXxpaHeHUs UMITYJIbCa
MpY yIPYroM B3aUMOJICUCTBUM" WIIH
"M3MepeHne KUHETUYECKOW SHEPTUH Tesa
10 TOPMO3HOMY TTyTH"

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekOMEeHI0BaHO HCIIOIb30BaAHHE
nudpoBoii taboparopun)" uau
"N3yueHue n30X0pHOro nporecca uin
"N3y4yenne n3obapHoro npoiecca’ uiu
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"U3mepenue yaenbHou TemioeMKocTu"
nmu "HMccnenoBanue mpoiecca OCThIBaHUS
Bentectsa" win "MccnenoBanue
aauabaTtHoro npouecca” uian "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

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

157

158

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHus
xuakocreit" nnu "M3mepenue yaenbHoi
TEIUIOTHI IJIaBJICHUS JIbja" WU
"N3y4yeHue CBOMCTB HACHIIIEHHBIX TapoOB"
i "M3mepenne abcomOTHON BIaXKHOCTH
BO3/yXa U OI[EHKa MacChl IapOB B
nomMenieHun". Msmepenue kodpduureHTta
MOBEPXHOCTHOT'O HATSHKEHUS

@u3NYECKU IPAKTUKYM IO TEME

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bu6mmoreka [IOK



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

"Habumo1eHue mpeBpalieHust SHEPTUU
3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
u3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKAHHUS TOKA B LIETIH, COACPIKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAIIPSKEHUS )
MIPU TIOCJIEIOBATEIILHOM COEAMHEHUN
KOHJIEHCaTopoB"

du3MUECKuil MPAKTUKYM 10 TEME
"HccnenoBaHue CMEIIaHHOTO COSAMHEHUS
pesuctopoB" unu "M3Mepenue ynenabpHOro

https://m.edsoo.ru/ec424377

bu6mmoreka [IOK

159 COIPOTHUBIICHUSI TPOBOAHUKOB" HITH https://m.edso0.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HANPSHKEHUS JUIS JIAMIThl HaKaJIuBaHUs "
Ou3nyecKkuil MPakTUKyM 0 TeMe
"HaOuroieHune a5eKkTpon3a’ win
"M3mepenue 3apsiia OJTHOBAICHTHOTO
160 noHa" inm "I/IC(I?J'I:JIOBI:IHI/IG 3aBUCUMOCTH bubnuorexa LIOK
https://m.edso0.ru/64b6e901
COIPOTHBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIEepHOI XapaKTepUCTUKU quoaa"
PesepBHbIil ypok. O6001IeHHE 1
161 CHCTEMaTm:EmI 3HaHI/II;IH 1o TeMe bubnuorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHbIil ypok. O6001ICHIE 1
162 CHCTIe)MaTmZEM;{ 3HaHHI>'IHl 10 TEME bubmorexa HOK
" " https://m.eds00.ru/3149956b
JnHamuka
163 PesepBHelit ypok. O6001IeHNE 1 bubnmoreka [JOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/0f9752ac



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
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"CraTtuka TBep0ro Tena"

PesepBHbIil ypok. O6001IeHIE 1

164 cucTeMaTu3alus 3HaHU 10 TeMe 1 bubmorexa HOK
https://m.edsoo.ru/6¢0df9cc
"3aKOHBI COXpPaHEHUS B MEXaHUKE"
PesepBubIil ypok. O60011eHIE 1
165 cUCTEMaTH3allMs 3HAaHUI IO TEME 1 bu6mmoreka [IOK
"OCHOBBI MOJIEKYJIIPHOKUHETHYCCKOM https://m.edsoo.ru/de148976
teopun"
PesepBHbIil ypok. O000IICHHE 1
166 CI/ICTI;)MaTI/ISZEI/I}I 3HaHH;IH 10 TEME 1 bubmorexa [JOK
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TernaoBbie MalIuHbI"
PesepBHeIil ypok. O000IICHHE 1
167 cUCTEMAaTH3allMs 3HAHUI 10 TEME 1 bu6mmoreka [IOK
"ArperaTHble COCTOSHHS BELICCTBA. https://m.edso0.ru/59ca5c91
®da3oBble epexo b
PesepBHbIil ypok. O6001IeHHE 1
168 CI/ICTEMaTI/ISE}l’II;)I/ISI 3HaHI/II;IH 10 TEME 1 bubmorexa HOK
https://m.edsoo.ru/f2381c0c
"OnexTpuueckoe nojue"
PesepBHbIil ypok. O6001IeHHE 1
169 CI/ICTEMaTI/ISE}l’II;)I/ISI 3HaHI/II;IH 10 TEME 1 bubmorexa HOK
B N https://m.edsoo.ru/3cae6dal
"ITocTOSIHHBIN 31eKTpUYECKUI TOK"
PeszepBubIil ypok. O60011IcHIE 1
170 CI/ICTI;)MaTI/IL’sZEI/ISI 3HaHI/II>'IHl o TeMe "Toku B 1 bubmorexa HOK
| https://m.edsoo.ru/cc7681d4
Pa3IMYHBIX Cpeliax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Mskumes,. b. b. Byxosues, H. H. Corckwii; mog pen. H. A. [lappentreroii. M. :

[Tpoceemenue, 2019 (6a30BsbIit 1 yriyoaeHHbIH ypoBHH). 10 Kitacc.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

10.

11.

12.

13.

14.

SABopckuit .M., Cene3neB FO.A. ®usuka. CipaBoyHOe pyKOBOACTBO. {151 mocTynaromux
B By3bl. M.: ®usmariut, 20006.

DOneMeHTapHbIi yueOHUK pusuku. [lox pen. akan. I'. C. JlanacOepra. (B 3-x Tomax). M.:
Ousmaraut, 2012. Tom 1. Mexanuka. Ternnora. Monexynspaas ¢pusuka, Tom 2.
OnektpuuectBo. MaraetusMm, Tom 3. Konebanus u BosHbl. OniTrKa. ATOMHAs U siepHAs
¢duznka

Kozen C.M. ®@uszuka. 10-11 knaccsl: mocobue 1uist yyanmxcs 1 abUTypueHToB. B 2-x
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