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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alnIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa C Y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI ISl MPOAOKEHUS 0O0pa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JIUUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepKaHue yueOHoro npeamMera « Dusukay 1o rojgam o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTABISICT BO3MOXKHOCTH JJISI peai3allid  Pa3IMYHBbIX METOJUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHommen. Vcmonap3oBaHWME W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPHUHIIMIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DSKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
INPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B kKoHue 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEIOBAHUE, KOTOPOE MPOBOUTCSA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa NpPE/ICTaBlIEHA €IWHBIM IepeyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYECKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJIENbIO, TTO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroIIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEJTHET0 OOIIEro 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPALlMOHHOE 000pyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCJICMOBAHMUSI  WM3y4YaeMbIX  SIBIEHUA W MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alomMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa M3yUYEHHUsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTrkeHHne ATUX 1elield 00ecreunBaeTCsl PelICHUEM CIEAYIONNX 3a/1a4d B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPHU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSATEIBLHOE CO3/aHUE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOIIUMUCS, IUIAHUPYIOUIUMH IPOJOIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
[Ipennaraemelii B mnporpamMmme 10 (U3MKE TMepeuyeHb JabOpaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWUTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HWACAIBHBIM Ta3, TOUCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cwibl TOKAa M HaNpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MITHOBEHHAas CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBWKEHUE CHapsAO0B, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpEayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMXKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue [ABWKEHHS Tejla, OpOIIEHHOro Tropu3oHTaibHO. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHO/ia OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CUil.

Bropoi 3axkoH HeroTOHA 111 MaTepranbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTBHIO IUIAHETBI M OT reorpaduueckoil wmupoTel. [IBHkeHue
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenua. Cuna cOnpOTHUBIECHUS TNPU JBWKEHUU Tela B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. I'ugpocrarndeckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAOIIMX B PE3YNIBTATE B3aUMOCHCTBUS TE.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOABEME U ITAJICHUM.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHM JBMXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHI.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYUHE YIIIOBOTO KoddduimeHTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKCHHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha MaloM M Ha KOHEUHOM MepeMeleHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmaneHas sHEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUUYECKast CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU IHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KAaK CPEIHWE 3HAYEHHUS BEJIWYWH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaXX€HUE ISl BHYTPEHHEH DHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruucienue padboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX JBUraTenei. TeroBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALMUS «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHUs.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsS U OTHOCUTEIIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIIOBOTO OajlaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoOb1 M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUS AICKTPUUECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOTO, TaK H
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OCCKOHEUHOM TIIOCKOCTU. KapTuHbl JUMHUNA HaNpsOKEHHOCTH HJTHX TOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allUTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnens anekTpoctatuueckoro reHeparopa (Bau ge I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXIY HUMU U JUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne IJC. KopoTkoe 3amMbIkaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOIO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHHMKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE POBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHHUI (DPU3UUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW Mpupoae, 1uddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3aluusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH  «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAINS, TallbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IOJly4YEHHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMAaTEepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Y4eOHOro mnpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOE€XKJEHHH, COOTBETCTBYIOIIHUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C)OPMUPOBAHHOCTh T'PAXKAAHCKON MO3UIUU 00yYaroIerocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IPUHATHE TPATUIHUOHHBIX  OOIICUETIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTEIbLHOU
OpraHu3aluu;

e YMEHHUE B3aUMOJICHICTBOBATH C COI[MATIbHBIMU UHCTUTYTAMU B COOTBETCTBHUH
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUICKOMN TpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHNUS;

¢ CIIOCOOHOCTh OILICHUBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsg JCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHbIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymymiel mpodeccuu U peann30BhIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOpa30BaHUIO B 00IaCcTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOPMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJOTHIECKHUX pooIIeM;

o INIAHUPOBAHUE U OCYIICCTBJICHHE JCHCTBUUA B OKpYXKAIOIIEH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e PAaCITUPECHHUE ONBITA ACATCIBPHOCTH JKOJIOTMYECCKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e COOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIICTO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTIATh IIEM JCATENbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
¢ BBISIBJIATH 3aKOHOMEPHOCTHM U MPOTUBOPEYUST B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS] MPOOJIEMBbI C YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIBTATOB 1IEJISIM, OLIEHUBATH PUCKU MOCIEACTBUN 1€ TENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
e BJIQJICTh HAy4YHOM TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHSITUSIMH U METOJAMHU
buznueckoil HayKu;



e BIIaJICTh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U IPOEKTHOM JEATEIBHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOWCKY  METOJOB  pemieHUs  3a1ad  (U3HUECKOTO  COJACpKaHUS,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

¢BIIQJICTh BHJIAMU JCATCILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

¢ BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlM3UpPOBATh 3ajaady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaXOAUTh apPTyMEHTHl  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

e AaHAJIM3UPOBATh TMOJYYECHHbIE B XOJ€ pEUIeHHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e 1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HAaHUA 1O (U3UKE B MPAKTUYECKYI0 OOJACTh
KHU3HEICSITSIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00I1acTeH;

e BBIJIBUTATh HOBBIC HJICU, TIPEAJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI M PEIICHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BIIQJICTh HaBBIKAMH TOJy4eHUS WH(OpMAUU (HU3HUECKOTO COJIEPKaHUs U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBISTh TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OI[CHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

¢ ICTIOJIB30BAaTh  CPEACTBAa HWH(MOPMANMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATHYECKUX HOPM, HOpM MH(OPMAIIMOHHON O€30MacHOCTH;

e CO3/IaBaTh TEKCThI (PU3UYECKOTO COACPIKAHHS B PA3IUYHBIX (dopMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:



¢ OCYLIECTBIISITH OOIIEHME Ha Ypokax (HU3MKH U BO BHEYPOUHOMU
JeSITEIIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CHUTyalluii U  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M MCIIOJIH30BATh NMPEUMYIIECTBA KOMAHIHON M MHIUBUIYaATbHOM
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

e IPUHUMATh 1M COBMECTHON JESATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeessTh poJid ¢ Y4€TOM MHEHHUI YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh O3UTHBHOE CTPATETMYECKOE TOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

* CAMOCTOATEIBHO OCYILIECTBIISTh MO3HABATENIbHYIO AESITENbHOCTh B 00JACTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJISATH IJIAH PELIEHUS] PAaCYETHBIX M KAauyECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U NPOSBICHUIO JSPYIULMM B o0nacTu
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHUBBI B JIEITECIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;
eBJIAJICTh HABBIKAMHU  TIO3HABATEIHHOW  peIeKCMH KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;
e HICTIONL30BATh MPUEMBI PEIICKCHUU JIJIsI OLICHKU CUTYaIlid, BRIOOpA BEPHOTO
pEIICHMST,;
e YMETh OIICHMBAaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HUX
CHUKEHMUIO;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JPYrHUX TMpPU aHaJU3e pe3yIbTaToB
NEeATEeTLHOCTH;
e MPUHUMATH C€0sI, TOHMMAsT CBOM HEAOCTATKH M TOCTOMHCTBA;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JPYrUX TMpU aHaJU3e pe3yIbTaToB
NEeSTEeIbHOCTH;
e MPY3HABATh CBOE TIPABO U MPABO JAPYTUX HA ONTHOKH.
B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
¢ CAMOCO3HAHWSI, BKJTFOYAIOIIETO CIIOCOOHOCTH OHUMATh CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTHBAIINH, BKIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

eOMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCT,  TOHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMANIbHOM M OSTHYECKOM cdepax AeqaTelbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UUECKON TEOpUHU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIeIeH (HU3MUIECKUX TN U MPOIIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHUCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEJO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJIHOE NaJCHUE,
aOCOJIFOTHO yIIpyTras aedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3nauyYaTh yYCIOBUA (TpaHUIIbl, 0O0JaCTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSACHITH MEXaHWYECKHE TMPOLECChl W  SBJICHMUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHECHUEM MEXaHWYECKOW JHEPTHH,
YCJIOBUSI paBHOBECHUs] TBEPAOro Teia), MOpPU HSTOM HCIOJIb30BAThH
MaTeMaTU4eCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIOJB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KUHETUYECKOW SHEpPruer TEIIOBOIO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacTHll, CBSI3b JABJIICHUS UACaTbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnanelipoHa, meEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

e AHAJIM3UPOBATH U OOBSCHATH SJIEKTPUUECKUE SBJICHUS, UCTIOJIb3YysI OCHOBHBIE
IOJIO)KEHUSI W 3aKOHbl  DJEKTPOJUHAMHUKM  (3aKOH  COXPAaHEHHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWsA: 3aKOHbI OMa Ui ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

¢ ONIMCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HCIOJb3Yysl BEJIMYMHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

¢ O0BSCHATH OCOOEHHOCTH MPOTEKaHUsl (PU3UUECKUX SBIICHUI: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABMKEHUE YaCTHI] BEILIECTBA, TEINIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBKeHHE, 1uddy3usi, ucnapeHue, KUIICHHEe U
KOHJEHCAlus, IUIAaBJICHUE W  KPUCTAUIM3alus,  HaIlPaBJICHHOCTb
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

¢ IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUM, 1eNaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPeHHs (U3NYECKUX BEIUYMH, MPH OITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE NPEIJIOKEHHON THIIOTE3bI: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

e COOJIOIATh MpaBuia 0€30aCHOrO TpyAa MPH MPOBENECHUU UCCIEAOBAHUN B
paMKax  y4yeOHOro  B3KCHEpUMEHTa, MpakTUKymMa U  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epelIaTh pACUYETHBIE 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJaHHOM
(Gu3MYEeCKO MOJENIbIO: Ha OCHOBAHHMM aHaJIM3a YCJIOBUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pE3ydbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TPeOyIolue NPUMEHEHNS 3HAHUN U3 pa3HbIX
pasnenoB Kypca (GU3MKHM, a TaKKe HHTErpalud 3HAHUW W3 JApYrux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLCHUBATH IMOCJIEICTBUS OBITOBOM M IMPOU3BOJCTBEHHOU
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKUMHU NpOLEcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



e IPUMEHSATH pa3jIMyHble CHOCOOBI paboThl ¢ MHpOpMaLMed (U3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3alliOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJI€KBATHO OIICHWBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xonmy oOyuenuss B Il knacce mnpenMeTHbIC pPe3yibTaThl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e IOHUMAThH POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTUUECKON, COIUATIbHOMN
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (U3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B MPAKTUYECKON
NEeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJUHAMHUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pPOJIb
¢bu3nyeckoil Teopud B (POPMHUPOBAHUHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX PEACTABICHUN O IPUPO/IE;

e PA3JIMYATh YCJIOBHS MPUMEHUMOCTH MOJIENeH (PU3MIECKUX TE U MPOIIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE MOJIS,
rapMOHUYECKUE KOJieOaHUsl, MAaTeMaTHYECKHI MasTHUK, WJIeaIbHBIN
NPY>KUHHBIH MasITHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

e pa3iaMyYaTh YCJIOBHUSA (TpaHUIIBI, O0JaCTH) MPUMEHHUMOCTH (DPU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOIECCHl W SIBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHHSI U 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  IOCTYyJIaThl  CHEIMAJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPruUsi M UMNYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUMU:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpaKEHUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

e OTIPEICTISATh HAMNpaBJICHUE HWHIYKIIMM MAarHUTHOTO TIOJIs TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

e CTPOUTH U300paKeHUE, CO3/1aBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOW JIMH30MU, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE34aX, B 3BE3HBIX CHUCTEMAX, B MEKIAIAKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

* IPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3bI;

e OITUCHIBATH METO/IbI MOTYYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;

e COOJIIO/IaTh MpaBujIa OE30MacHOr0 TpyAa MPHU MPOBEJACHUU UCCIEIOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIOJB30BAaHUM MAaTEeMATUYECKUX METOJOB PpEIICHHUS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIolue MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pasnmenoB Kypca (GU3MKH, a TaKKe WHTETpallid 3HAHUW W3 JPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HAHUS JJi1 OOBSCHEHHUS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLEHUBAThH IMOCIEICTBUS OBITOBOM M IPOU3BOJCTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH I TIOWCKa, TepepaboTKW M TPEabSIBICHUS Yy4eOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

o IPOSIBIISATH OpraHu3alHOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTarb B TpyHIE C HCIHOJHEHUEM PA3NIHYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

* IPOSIBJIAITh MOTUBALMIO K Oynymied mpodeccrnoHalbHOM NeATeIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 1
Htoro no pazneny 6
Paznen 2. MEXAHUKA

2.1 Kunematuka 10 1

2.2 Jnnamuka 10

2.3 Craruka TBEpAOTO TENa 5 1

24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1
3.2 TepmoauHamuka. TerioBble MalIMHBI 20 1
313 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 |
' TIePEXO/IbI
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYEecKoe mosie 24 1
4.2 IToCTOSTHHBIN 3IEKTPUYECKUN TOK 24 1




4.3 Toku B pa3nu4HbIX cpenax 6
Uroro no pazgeny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 | ®u3nYeCKUil MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — pyHAaMeHTalbHas HayKa O
IpUpoJie

Hayunblil MeTOJ TO3HAHUS U METOABI
ucclieoBaHusl (pU3NYeCKUX SBICHUMN

DKCHEPUMEHT U TEOPHsl B MIPOIIECCE MO3HAHUS
npuposl. HaGmoieHre u 5KCIepruMeHT B
¢busnke

Crnioco0sbl n3mMepenust GU3NYECKUX BETUYMH

AOCOII0THAS 1 OTHOCUTEIbHAS MOrpeIIHOCTHU
I/I3MepeHHI>'I (I)I/I3I/I‘IeCKI/IX BCINYHNH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
JESTEIBHOCTH JIHOIEH

Mexannueckoe nBrxkeHue. Cucrema oTcyera.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH

Panuyc-BekTop MaTepuanbHOM TOUKH, €T0
MIPOEKIINN Ha OCU KoopauHaT. TpaekTopus.
[Tepememenue. CkopocTh. MIX mpoekiuu Ha
OCH KOOpJIUHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.
Pewenune 3anau
HepaBnomepHnoe asuxenue. MrooBeHHas

cKopocTh. Yckopenue. [Ipamoinuneitnoe
JBIKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onucanue NPsIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobOogHOE TazicHre. Y CKOpeHre CBOOOIHOTO
IIaICHUA. 3aBUCUMOCTEH KOOpAuHaT, CKOpPOCTH,
YCKOPEHUS OT BPEMEHH U UX TpapuKu

14

15

16

JIBrokeHue Tena, OpOIIeHHOTO MO YIIIOM K
TOPHU30HTY

KpuBonuneiinoe nuxenue. [IBuxeHue mo
OKPYXKHOCTH. YTJIOBasi ¥ INHEHHAs! CKOPOCTb.
[Tepuon u yactora. LleHTpocTpemurensHOE U
MIOJIHOE YCKOPEHUE

Konrtponsnas padora no reme "Kunemaruka"

17

IIepBeb1it 3ak0oH HproTona. MHEpIManbHbIe
cuctemsl otcuéra. [Ipuniun
OTHOCUTEIbHOCTH [ ammest.
HeunepuuansHsie cucTemMbl OTCUETA

18

19

Cuna. PaBHozelcTBytomas cuia. Bropoit
3akoH HproTona. Macca
B3aumoneiicteue ten. Tperuii 3aK0H
HrroTona




[IpuHnun cynepno3unuu cuil. Pemenue 3anay

20 Ha IIpUMEHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU Macchl

” Cuna TSOKeCTH U yCKOpEHUE CBOOOIHOTO
NaJCHUS
JIBr>KeHHe HeOeCHBIX Tell U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHU4YecKasi CKopocTb. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cUl TpEHUSL.

25 JIBM>KEHUE B )KUJIKOCTH U ra3e ¢ YYETOM CHUJIbL
COIIPOTHUBIIEHUS CPE/IBI

26 HasneHune. I'uapocratuueckoe 1aBIcHUE.
Cuna Apxumena

7 AGcomoTHO TBepaoe Teno. [loctynarensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJIOTO Tea

)3 MOMEHT CuJIBl OTHOCUTEIBHO OCH BPALCHUS.
[Ineqo cumnsl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

9 teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBECHSI TBEPAOIO Tena. Buel
paBHOBECHS

30 Pemenne 3amau

31 KonrtponsHas pabora no teme "InHamuka.
Craruka TBepaoro tena'"

32 NMnynbc MmaTepuanbHONW TOUKH, CUCTEMBI




MaTCpHaJIbHBIX TOUYCK. HCHTp MacCC CUCTCMBI
MaT€pHraJIbHbBIX TOUCK. TeopeMa O IBMKECHUU
LHEHTpa Macc

33

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

34

35

MoOMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
[Ipencrasnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemerneHnn. I'padguueckoe npeacraBieHne
paboThl cuiIbl. MOIIHOCTE CHIIBI

37

38

39

40

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepualbHON TOYKH

IToreHumanbHbIe U HEIOTEHLIUAIIBHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbst kocmMuueckast ckopocTb. CBsI3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUN

Yipyrue u Heylnpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

41

Kontponbras padota mo teme "3akoHbI




COXPAaHEHHUs B MEXaHHKe"

PazBuTue npeacraBieHuii 0 mpupoie

42 TeraoThl. OcHoBHBIC nonoxeHus MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX

43 TeJl. XapakTep ABMKECHUS U B3aUMOJICUCTBUS
YaCTHUII BEIICCTBA
Macca u pazmepbl MOJIEKYIT (aATOMOB).

44 KomnnuectBo Bemectna. [locTosHHas
ABorajzipo

45 Temneparypa. TemioBoe paBHoBecue. HIkana
Henscus

46 Permrenue 3amau

47 WneanpHbrii ra3. ['a30BbIe 3aKOHBI

43 VYpaBHenne MeHneneeBa-Kianelpona.
Pemenue 3agau

49 AbcoumoTHas TeMnepaTypa. 3akoH J{anpToHa

50 N3omporieccr B neanbsHOM Ta3e ¢
MTOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA

51 I'padmueckoe mpencraBieHe U30MPOLIECCOB:
M30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenne 3amau
CBs3b a0CONIOTHO TeMIepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN
KMHETHUYECKOM 3Hepruei NocTynaTeabHOro
TETUIOBOTO JBMXKEHUS €€ YaCTHUI]

55 O06o0menre 1 cuCTEMaTH3alns 3HAHUH 110




Teme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepMmoanHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyoBuil 1t T/l cucteMsl.
Bremnne u BHyTpeHHUE TTapaMeTPHhI.
[TapameTpsl T[] cuctemsbl Kak cpeaHue
3HAYCHUS BEJINYMH, OIMCHIBAIONIUX ¢€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoJiibHas penakcanusi T/ cuctemsl
K TEIJIOBOMY PaBHOBECHIO

Mojenb uaealbHOTO Ta3a B TCPMOAUHAMHKCE.
YcnoBus IMPUMCHUMOCTH 3TOM MOJCIN

60

61

62

63

VYpaBuenne MeHnneneena-Kianelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

BeipaxkeHue 17151 BHyTpEeHHEH SHeprun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBazucratuueckue u HecTaTH4ecKue
MIPOLIECCHI

OneMeHTapHas paboTa B TepMOUHAMHUKE.
Beruucnenue pabotsl 1o rpaduky npouecca
Ha pV-nuarpamMme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHUS PabOThI

64
65

KonBeknusi, TEmIonpoBOJHOCTb, U3Ty4YECHHE

KomnuectBo Temnorel. TenmnoéMKOCTh Teaa.




VY nenbHas U MOJIIpHAs TEIJIOEMKOCTH
BelIeCTBa. Y JielIbHAs TEIUIOTa CrOpaHus
TOILIMBA

Pacuér xonuyecTBa TEIUIOTHI IPH

66
Terionepeaye

67 [TonsiTue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOIUHAMUKHI
KomnyecTBo TEmIOTH 1 paboTa KaKk MephbI

68 U3MeHEeHUs1 BHyTpeHHel snepruu T /1
CUCTEMBI
Bropoii 3ak0H TepMOIMHAMUKY IJIs

69 PAaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpatumocTh MPUPOIHBIX MTPOIIECCOB

70 [Tpunimne! geiictBus TermnoBbix MamuH. KIT

71 MakcumansHoe 3Hauenue KI1/1. [ukn Kapuo

72 Pemenue 3agau
DKOJIOTUYECKHE aCTIeKThI UCIIOIb30BAHUS

73 TEMJIOBBIX JIBUTATENEH. TermioBoe
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl

74 Pemenue 3agau

75 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110
teme "Tepmonunamuka. TenaoBeie MalIMHb"

76 KonTponbHas pabota mo Teme
"Tepmoannamuka. TenaoBsle MAIUHbI"
[TapooGpa3oBanue U KOHIEHCAITUS.

77 Hcnapenue u kunienue. Y nelibHas TEIUIOTa
napooOpazoBaHUs

78 HacellienHbie 1 HEHACHIIIEHHBIE TTaPHI.




KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO Mapa OT
TEeMIIepaTypbl, MX HE3aBUCUMOCTh OT 00bhEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHUS OT JaBJICHUS B
JKUJKOCTH

BraxxnocTs Bo3ayxa. AGCOMOTHAS U

7 OTHOCHUTEIbHAs BIKHOCTb

80 Pemrenue 3amau
TBépnoe Teno. Kpucraminueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB

%) [InaBnenue u KpucTauU3anus. Y aenbHas
TeruioTa riasneHus. Cyomumarus
Hedopmaru TBEpAOTO Tena. PacTsokeHue u

83 cxarue. Casur. Monyne FOnra. Tlpenen
yOpyrux aegopmaruii
TennoBoe paciIMpeHue KUIKOCTEN 1

84 TBEPBIX TEJ. AHTAPMOHU3M TETUTOBBIX
KOJIeOaHUM YaCcTHI] BEIIECTBA

g5 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexojax

86 YpaBHeHHE TEIJIOBOTO OaaHca

87 Pemrenue 3anau
[ToBepxHOcTHOE HaTsKeHUEe. KanunspHbie

88 siBieHUs. J{aBlieHHne o UICKPUBIEHHON
MOBEPXHOCTHIO XxuakocTu. Popmyna Jlamnaca

89 O06001eHre U cucTeMaTU3aIys 3HaHUN 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoibl"

KonrponbHas pabora o reme "ArperatHsie

20 cocTosiHus BeliecTBa. @a3oBble nepexobl”
DnexTpu3zanus Tea U e€ IposBICHUS.

01 DIekTpuyeckui 3apsia. [IBa Buaa
aNeKTpudecKux 3apaaoB. [IpoBogHuky,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

9 DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS INEKTPUUYECKOTO 3apsa

93 B3anmopencrteue 3apanoB. Touednsie
3apsanbl. 3akon Kynona

94 Permrenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUECKUE 3aPs]IbI
Hanpsk€HHOCTD 371€KTPUYECKOTO MOJIS.

96 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH
anekTpuyeckoro nosst. OgHOpPOIHOE
ANEKTPUYECKOE TT0JIe

97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJi. Pa3HOCTh MOTEHIMATIOB U HANPSLKEHUE
[loTenuumanbHas SHEPrUs 3apsiia B

98 3leKTpocTaTuueckoM mnosie. [lorennnan
ANNEKTPOCTATUYECKOTO MOJISI

99 CBs13b HaNPSKEHHOCTHU NOJISL U Pa3HOCTH
MOTEHIIMAJIOB JIJIsl AJIEKTPOCTATUYECKOTO OIS

100 [IpuHIUIT CYTIEPIIO3UITUH DIIEKTPHIECKUX

noJyeu




101

Pemenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHomepHO

102 .
3apsHKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tone paBHOMepHO 3apsiKEHHOM
0ECKOHEYHOM MIOCKOCTU

104 [IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.
YcnoBue paBHOBeCHS 3apsiIOB

105 JIMDIEeKTPUKY U TIOJIYTIPOBOJHUKH B
3IEKTPOCTATHUECKOM I10JIE
Konnencarop. DnekTpo€MKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpa

107 [TapannenpHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenpHOE COETMHEHNE
KOHJIEHCAaTOPOB

109 OHeprus 3apsHKEHHOI0 KOHACHCATopa

110 Pemenne 3anau

11 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemenne 3anau

113 O06o0061IeHre U cucTeMaTu3alus 3HaHu# 110
Teme "DnekTpudeckoe moie"

114 KonTponbHas pabota mo Teme

"OnexTpuueckoe nojue"

115

Cuia Toka. [TocToSHHBII TOK. Y CIIOBUSA
CYIIECTBOBAHHMSI IIOCTOSTHHOTO
ANEKTPUUIECKOTO TOKA




116 Wcrounuku Toka. Hanpskenne u 3/1C 1

117 3akon OMa JyIsl ydacTKa 1enu. |
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCHMOCTb CONPOTUBIIEHUS OJHOPOAHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOIIa 1 1
MONIEPEYHOI0 CEYEHUS

119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. |
Pemenue 3agau

120 [TocnenoBarensHOE, MapaIeIbHOE, |
CMEIIaHHOE COETMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKUX 1
nerneid. [IpaBuna Kupxroga

122 Pemenue 3anau 1

123 PaGora snekrpudeckoro Toka. 3akoH J[oys 1
—JIenna

124 Pemntenue 3agau 1

125 MOmHOCTB 2EKTPUYECKOTO TOKA. TerutoBast |
MOIIIHOCTb, BBIJIEJIsIEMasi Ha PE3UCTOPE

126 Pemntenue 3agau 1

127 O/1C u BHyTpEeHHEE CONPOTHUBIICHNE |
HMCTOYHHKA TOKA

128 3axon OMa 715 TTOJIHOM (3aMKHYTOM ) 1
AJIEKTPUYECKON e

129 Pemenue 3anau 1

130 MoImHOCTh NICTOYHHNKA TOKA 1

131 KopoTtkoe 3ambikanmne 1

132 Konpaencarop B enu noCTOSIHHOTO TOKa 1




133

Pemenue 3agau

Pemrenue 3agaud mo treme "IlocTOSHHBIN

134 .
ANEKTPUYECKUI TOK

135 Pemrenne 3agaud mo treme "IlocToSHHBIHN
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocTrostHHbBIN
AIEKTPUUYECKUN TOK"

137 O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 110
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK"

138 Kontponbras padota nmo teme "[locTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuueckas MpOBOAUMOCTD PAa3INYHBIX

139 BELIECTB. DJIEKTPUUECKHUI TOK B METalIaX.
CBepXIpOBOIMMOCTH
DNeKTpUYECKUi TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUISL BIEKTPOIH3a

141 OnexTpuuecKuii TOK B raszax. [Imazma

142 DneKTpuuecKuil TOK B BakyyMme. BakyymHble
prOOpbI

143 DNEKTPUUYECKUN TOK B MOITYIPOBOAHHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI
@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenne cuiibl TOKa U HAPSHKEHUS B

145 L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN

AHAJIOTOBBIX U MU(POBBIX H3MEPUTEITHHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps




M3MepeHus: GPU3NIECKUX BETHUUUH MPH
ITOMOILIY KOMIIBIOTEPHBIX JATYUKOB"

146

147

dusnyeckuil npakTukyM 1o teme "M3ydyenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO 1
olpeziesIeHUsl MTHOBEHHOU ckopocTu"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHus Npu NpsiMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHHUH 110 HAKJIIOHHOM
wiockoctu" wiu "Mccnenosanue
3aBUCUMOCTH IIyTU OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBH>KE€HUN"

148

149

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
nagenus” win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPHU30HTAIBHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C
TTOCTOSTHHOM 110 MOJIYJTFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCUMOCTH TIEpUOA
oOpallieHus: KOHUYECKOro MasiTHUKA OT €ro
napamerpos”

150

@uU3NYECKU NPAKTUKYM I10 TEME

"N3mepeHne paBHOIEHCTBYIOIIEH CHJIBI ITPU
JBUKEHUH OpyCKa MO0 HaKJIOHHOM TUIOCKOCTH"

nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpPEMEHHU JIBIKEHUS OpycKa 10 HaKJIOHHOM

IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €r0

Macchl”

151

@uU3NYECKUI NIPAKTUKYM IO TEME 1




152

153

"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarun" wim "M3ydenue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MIEPEKUHYTON uepe3 JETKui 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduirieHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocTu FTp(N)" wim "HUccnenoBanue
JBUKEHHs OpYyCKa M0 HAaKJIIOHHOW TUIOCKOCTH
C epeMeHHBIM K03 punmeHTom TpeHus" uim
"N3yueHue IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

du3nuecKuil MpakTUKYM 110 TeMe
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOrO TeJla, UMEIOIIETO OCh BpALCHUS "
win "KoHCTpynpoBaHe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
MJI01a] b OTIOPHI"

154

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa o TOpPMO3HOMY
nyti" niau "M3Mepenue Cuiisl TATH, CKOPOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHIIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue cCOXpaHEHUS UMITYJIbCA IIPU
ynpyrom Bzaumoznerictsun" uinm "Msmepenune
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY




"

IIyTH

155

®u3nYecKuil mpakTUKyM 1o teme "N3yuenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEHI0BAHO
MCIOJIb30BaHue UG POBOI J1abopaTopun)"
unu "M3ydenne u30XopHOro npoiecca’ uiu
"N3ydenne n3obapHOTO mporecca’ uin
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" uiu
"UccnenoBanue mpoiiecca OCThIBAaHUS
Bemecta" win "HMccaenoBanne aguadaTHOIoO
npouecca" win "M3yueHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPhl KUTICHUS
JKuakocren"”

duznyeckuil npakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEN UCTIapEHUsI JKUIAKOCTENH"
niu "M3MepeHne yneabHOU TEIIoTh
I1aByieHus abpaa" win "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "M3Mepenue
a0COIIOTHOM BJIaKHOCTH BO3/lyXa M OLIEHKa
Macchl apoB B nomenieHun". smepenue
Kod(ppurmeHTa mMoOBEpXHOCTHOTO HATSKEHUS

Pu3NYECKU MPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTUU
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIEH
KoHzieHcarop" win "Pacnpenenenue pasHoCcTH




MIOTEHLIMAJIOB (HAIPSKEHUS) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHIEHCATOPOB"

159

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3mepenue yienbHOro
COIPOTHUBIICHUS TIPOBOIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHUS U1 JIaMITbl HAaKaTUBaHUs "

160

161

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune a5eKkTpon3a’ win

"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"

un4 "Uccienosanue 3aBUCUMOCTH 1
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT

temneparypbl” uwin "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKU anoaa”

PesepBHrlit ypok. O60011IeHNE 1

cUCTEMAaTH3allMs 3HAHUI IO TEME 1
"Kuuematuka"

162

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTH3aInsI 3HaHUH 110 TeEME 1
"lmaamuka"

163

164

165

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3Haguil no teme "CraTtuka 1
TBEpAOro Temna"

PesepBHeIit ypok. O6001ICHNE 1
CHUCTEMATH3AaNs 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

PesepBHelIit ypok. O6001IeHNE 1 1




cucTeMaTu3aius 3HaHui 1o teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000ICHHE 1
166 CUCTEMaTHU3allisl 3HAaHUM 110 TeMe
"Tepmoaunamuka. TernaoBsie MalIMHbI"

PesepBubIil ypok. O60011IeHIE 1
167 CUCTEeMaTu3alus 3HaHUH 110 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie

nepexonr"

PesepBHrlit ypok. O60011eH1E 1
168 cUCTEMAaTH3allMs 3HAHUI 10 TEME
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eH1E U
169 cUCcTEMaTH3allMs 3HAHUI IO TEME
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"

PesepubIiil ypok. O6006111eHIE 1
170 cucreMaru3anus 3Ha"Hui mo teme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







