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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE CpeAHero ooOiero ooOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TpeOOBaHU K pe3yibTaTaM OCBOEHUS
OCHOBHOU 00pa3oBartesibHOM mporpaMmsl, mpeactaBieHHbIX B PI'OC COO, a Takxke
c yu€tom ¢denepanbHON pabodeil mporpamMMmbl BocnuTaHus W KoHmenmu
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3ALMIX
Poccuiickoii @enepanuu, peaausyolux OCHOBHbIE 00pa30BaTebHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpeaenseT 00s13aTeaIbHOe IPEIMETHOE COEpKaHue,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUECHHSI TEM U Pa3JIEoB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKKA Y4eOHOro Iipoliecca, BO3pPAaCTHBIX OCOOEHHOCTEH  00ydJarommxcs.
[Iporpamma no ¢u3uke Aa€T NpeACTaBIECHUE O MLENAX, COACpKAHUM, OOIIeH
CTpaTeruu OOy4yeHUs, BOCHUTAHMS U pPa3BUTUS OOYyYarOIIMXCS CPEACTBAMMU
yueOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uKH yriayOJE€HHOTO YPOBHSI TO3BOJISIET pEaln30BaTh
3aJ1a4i Npo¢eCCUOHAIBHON OpPUEHTALlMH, HAPaBJIE€HO HA CO3/IaHUE YCIOBUH Ui
IpPOSIBJICHUS] CBOMX HWHTEIIEKTYaJbHBIX U TBOPYECKUX CIHOCOOHOCTEM KaxKIbIM
oOydJarouuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUsT O00pa3oBaHUS B
OopraHu3alusX Npo(ecCHOHANbHOTO O00pa30BaHUsS M0 PA3IUYHBIM  (PUBHKO-
TEXHUYECKUM U HHXKEHEPHBIM CTICIIMATbHOCTSIM.

B nmporpamme no ¢pu3nke onpeaensoTcs INIaHUPyEeMble Pe3yJIbTaThl OCBOECHUS
Kypca (Qu3MKA Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHUs: JHWYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM Jisi pa3pabOTKuM TpeOOBaHWM K JIMYHOCTHBIM,
METanpeaIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOYJarolIMXCsl, OCBOMBIIHX
nporpamMmy o (u3rKe Ha ypoBHE CpeIHEro 0011ero 00pa3oBaHus Ha yriiyOlIEHHOM
YPOBHE, SIBJISIETCSI CUCTEMHO-JESTEIIbHOCTHBIN TOIXO/.

[TporpamMma 1o ¢pu3HKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PM3UKH Ha yTiyOlIEHHOM ypOBHE,
B TOM YHCIIE TIPEIMETHBIE Pe3YybTATHI IO TOAaM O0YUICHHS,;

coziepkanue yueOHoro npeamera «Ou3nka 1o rojgaM o0ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIH XapakTep U MOXKET OBITh
MCIOJIb30BaHa YUYUTENSIMU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0UYMX MpOrpamm.

[TporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
OPEeIOCTaBIsET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXOJ0B K MpernoAaBaHUi0 (U3MKK HAa YriayOJEHHOM YypOBHE NHpPHU YCIOBUHU
COXpaHEeHUs1 00A3aTeNbHOM YaCTH COAePKAHUS Kypca.



®dusuka Kak Hayka O HamOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMAasl B
KauyecTBE y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpysxatoriem Mupe. [IIkonbHbIN Kypc QU3HKHA — CHCTEMOOOPa3yIOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3Yy4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢usnueckoit reorpadmeir w actpoHommen. Vcmonmb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNpENEeTWIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIyYeHHUs] HOBBIX MaTepUaliOB C 3aJaHHBIMU cBoWcTBamMHu. W3yueHue (usuku
BHOCHUT OCHOBHOHM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOyuaronierocs, B ((OpMUPOBAHUE YMEHUN NMPUMEHITh HAYYHBIN METOJ MO3HAHUS
IPU BBIIOJHEHUH UMHU YYEOHBIX HCCIIEA0BaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpEeTHET0 OOIIET0 00pa30BaHUs MOJIOKEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoea uenocmmuocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW MaTepuan Kypca (QU3MKH
o0OBbeIMHEH BOKpYr (¢u3nueckux Teopuil. BenymuMm B Kypce sBIseTcs
(opMupoBaHUE NPEICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanmuzanusi TpearonaraeT HCIOIb30BAHUE
TYMaHUTapHOTO MOTEHIUana (U3MYECKONM HayKH, OCMBICICHHUE CBSA3M Pa3BUTHUSA
(u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoena npuknaonoit nanpagiennocmu. Kypc dbuzuku yriy0aéHHOTO YpOBHS
MPEANOIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmarpuBarOTCs Ha
ypOBHE OOUIMX MpPEICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercsi TOCPEICTBOM BBEICHUS DSJIEMEHTOB
coJiepKaHusl, TOCBALIEHHBIX KOJIOTUYECKUM IPpoOieMaM COBPEMEHHOCTH, KOTOPhIE
CBSA3aHBbl C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYyXAeHHUs MpodiieM
paloHaIbHOTO IPUPOIOTOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3MKE JOJKHO OBITh MOCTPOCHO HA
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. g ¢pusuku peanusanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUK CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro (Qakropa yueOHoro mpouecca. [ns yrmyOnénHoro
YPOBHS — O3TO CHUCTEMA CAMOCTOSITEIBHOIO YUYEHHYECKOTO JKCIIEPUMEHTA,



BKJIIOUYAIOIIETO (PPOHTAIbHbIE YYEHHUYECKHE OMbIThl MPU H3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHble padoThl U pabOThl MpakThKyma. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanuzanuu GU3nYecKoro npakTukyma. B nmepBom ciyyae npakTUKym
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nu0o0 Mmociie MEepBOrO M BTOPOTO
MOJIYTOANN B KaXKJIOM M3 3TUX KjiaccoB. BTopoii cnocobd — 3To uHTerpanus padoT
MIPAaKTUKyMa B CUCTEMY J1a0OpaTOpHBIX padOT, KOTOPBIE MPOBOASITCS B IpoLEcce
u3ydyeHus: paszzaena (temsl). [Ipu 3TOM mox paboTamu MpakTHKyma MMOHUMAETCA
CaMOCTOSTENIbHOE  MCCIIEJOBAaHUE, KOTOPOE MPOBOJUTCA IO PYKOBOJICTBY
cBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOi HHCTPYKIIUH.

B nmporpamme mo (QusMke cucTeMa YYEHHYECKOTOo JKCIIEPUMEHTA,
7a00paToOpHBIX paboOT W MpaKTUKyMa IpelcTaBlieHa €AMHbIM INepeuyHeM. Brioop
TEMAaTUKHU JJI1 3TUX BHUJIOB YUCHUYECKUX MPAKTUYECKUX PAOOT OCYHIECTBISETCS
YYaCTHHUKaMU 00pa30BaTeIbHOTO MPOIECCa UCXOSl U3 OCOOEHHOCTEN MOYyPOYHOIrO
IJIAHUPOBAHMSI W OCHalleHus KabuHera ¢uiuku. [Ipm 3ToM obecneunBaercs
OBJIaJICHHE OOYYaIOUUMHUCS YMEHHUSAMM [POBOJUTH NpPSIMbIE U KOCBEHHBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUYECKUX BEJIWYUMH U IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bosbiioe BHUMaHuE yeseTCsl peIEHUIO0 PACUETHBIX U KAUECTBEHHBIX 3a]1ad.
[Ipu 3TOM AJi pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 33[Ja4M C SIBHO 3a/1aHHOM
Y HESIBHO 33JJaHHOW (PM3NYECKONW MOJEINbIO, MO3BOJISIOIINE TPUMEHSATh U3yUYEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, TaKk M HHTErpUpys
MIPUMEHEHUE 3HaHUW U3 Pa3HbIX pa3nieoB. /{15 kayeCcTBEHHBIX 3a/1ay IPUOPUTETOM
ABJISIIOTCS  3aJlaHUd  Ha OObSICHEHHE/Npe/CcKa3aHue MpOTEeKaHUs (U3MUYECKUX
SIBJICHUW M TIPOIICCCOB B OKPY’KAIOIICH KU3HH, TPeOYroIre BrIOOpa (pru3nueckoit
MOJIEJH JUIsl CUTyallMM NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIIEUCHHUI0 Y4eOHOTO Mpolrecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOunere (U3MKH JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHUE MJIi BBIOJHEHHUS YKa3aHHBIX B IpOrpaMMe [0
(du3MKe YUEHUYECKUX OIBITOB, Ja00PaTOPHBIX padOT U pabOT MPAKTUKYyMa, a TAKKE
JEMOHCTPALIMOHHOE 000pYI0BaHHE.

JleMoHCTpallMoHHOE  000pyZoBaHHE (POpPMHUpPYETCS B COOTBETCTBHH C
OPUHLIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U 00eCleuyMBaeT IOCTaHOBKY
MEPEYUCIICHHbIX B MporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpaUUd IS
UCCIENOBAHMUS  HM3y4YaeMbIX  SIBJIGHUA M  IPOLECCOB, OMIIMPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopaTopHoe 000pylnOBaHHE MJi YYEHUYECKHX TMPAKTHYECKUX padboT
dopmupyeTcss B BHJI€ TEMATHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
1a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE IU(POBBIX JTaOOpATOPHUH.

OCHOBHBIMH TEJISIMU U3Y4YeHHUS (DU3UKU B OOLIEM OOpa30BaHUM SIBISIOTCS:

dbopMHpOBaHUE WHTEpEcCa W CTPEeMJICHHS OOydYarouuxcsi K HaydHOMY
M3YYCHHUIO TPUPOJIbI, PpAa3BUTHE WX HUHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJie MO3HaHWs U (popMHupoBaHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJjbTaTa U3y4YeHUs] OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIOIb30BaHUEM (PU3UUECKUX
3HAaHUU U HaYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEACTABICHHH O BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAIBHOM  JICSITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBIICHUU.

JlocTrxeHne 3TUX Lened oOecreuynBaeTCsl pelieHueM CIIeIyIONNX 3a1ad B
npolIiecce n3ydeHus Kypca (U3MKu Ha YpOBHE CPpEIHETo 00111ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUsAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISpHYI  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHUIN MIPUMEHATH TEOPETUUECKUE 3HAHUS 1 OOBSICHEHUS
bU3UYECKUX SIBJICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CITIOCOOOB PEIICHHS Pa3TUYHBIX 33/1a4 C IBHO 3a/IaHHON (PU3UUYECKON
MOJIETIbIO, 3a/ay, IMOJAPa3yMEBAIOUIMX CAaMOCTOSITENIbHOE CO3AaHHue (U3UYECKOM
MOJIEIHU, AJE€KBAaTHOM YCJIOBUAM 3aaud, B TOM YHCIE 3aJady HHKEHEPHOTO
XapaKkTepa;

MOHMMaHWe (U3UYECKUX OCHOB M MPUHIIUIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPEY;

OBJIQJICHUE METOJAMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
(Gu3MUEeCKMX OSKCIEPUMEHTOB, aHalW3a W HHTEpIpeTaluu  uHbOpMaIuHy,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTarta;

CO3JaHUE YCJIOBHH IJisi Pa3BUTHUS YMEHUN NPOEKTHO-UCCIEAOBATENIbCKOM,
TBOPUYECKOU JIESITENbHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCuOHATBHON IeITeTbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha YpPOBHE CpEOHETr0 O0O0IIero
oOpa3zoBaHusi BbIOMpaeTCs OOYyYaIOUUMUCS, IUIAHUPYIOIIMMHU TPOJOJIKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanusi otBoauTcss B 10 kmacce — 170 uwacoB (5 4YacoB B HEHAEINIO).
[Ipemraraemsiii B mporpamme 1mo Gu3nKe nepedeHb Ja00PaTOPHBIX U MPAKTHICCKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, VYYMTENb JieJlaeT BBIOOP MPOBEACHUS
7ab0paTOpHBIX PabOT U OMBITOB C YYETOM HMHJIAUBHUAYaTbHBIX OCOOEHHOCTEH
00yyaromuxcs.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. HayuHnblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHuA U
METO/IbI UCCIICTOBAHMS (PU3UUECKHX SBIICHUM.

OKCIEpUMEHT U Teopus B Ipoliecce Mo3HaHus npuponabl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CUCTEMBI).

[lorpemHocT  W3MepeHHM  (QU3MYECKUX  BeIMYMH  (aOCOJIOTHAs U
OTHOCHUTE/IbHAS).

MonenupoBanue (GU3MUYECKUX SBICHUNU M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPJIOE TEII0, UCATbHAS KUIKOCTh, UACANbHBIN ra3, TOUCYHBIN 3apsij).
I'mnoTe3a. ®U3nMYECKUil 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsS] TEOPUSL.

Pons m Mecto ¢u3uku B (GOpMHPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B MPAKTUYECKON IEATEIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPAKMUKyMm.

N3mepeHure cuiibl TOKa U HApsHKEHUS B [IENU MOCTOSHHOTO TOKa MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no ¢usuke. IIpumeps n3MepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe nBrkeHue. OTHOCHUTEIBHOCTh MEXAHMUECKOTO JBHUYKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KOoOpauHaT. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCThb) H
YCKOPEHHUE MaTepuajbHOM TOYKHM, UX MPOEKIIMH HAa OCU CHCTEMBbI KOOpIWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBHXKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€PUaIbHOM TOUYKU OT BPEMEHU U UX
rpaduku.

CBobOonHOe mMmajeHue. YCKOpeHue CBOOOIHOTO majeHus. J[BuxkeHue Tena,
OpOIIEHHOT0 MO/ YIioM K TOPU30HTY. 3aBUCMMOCTh KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MAaTEepPUATILHON TOUKH OT BPEMEHU U UX IpaQUKU.



KpuBonunenHoe  nBuxkeHue. JIBMOKEHHME  MATEpUAIBHOM  TOYKH 11O
OKPYXXKHOCTH. YTJOBas W JIMHEWHas ckopocTh. Ilepuoa u yactora oOpaileHus.
[lenTpocTpeMutensHoe (HOpMabHOE), KacaTeabHOE (TAaHT€HIIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJIOTHYECKHE TMPOLECCHI: CIUIOMETD,
JNBH)KEHUE CHAPSAJIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL

Hemoncmpayuu.

Mogenb cuCTEMBI OTCUYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

Cnoco0bI UcCIIEIOBAHUS ABUKEHHUI.

Nnnroctpanus npeiebHOTO NMepexoaa U U3MepeHre MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue el B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTRE.

HaGnronenue aBuxkeHUs Teia, OPOIICHHOIO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIBHO.

Hamnpasnenue ckopocTH npu ABUKEHHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE yTEH, TPACKTOPH, CKOPOCTEW JBUKEHUS OJTHOTO U TOTO K€ Teia
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomoi, nPAKMUKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHHUS C LIEJbIO ONpeeeHNUs] MTHOBEHHOM
CKOpPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOTHOTO MajicHUus (pexoMeHT0BaHO
HCIIOJIB30BaHNEe TU(PPOBOM 1a00paTOPHH).

W3yuenue nBrkeHUs Tena, OpOIIEHHOT0 TOPU30HTaIBHO. [IpoBepka rumoress
O TPsIMOM TPOMOPIMOHATBLHON 3aBUCUMOCTH MEXIY HNAJBbHOCTHIO TOJIETA U
HA4YaJIbHOW CKOPOCTHIO TEIIA.

N3yueHne JIBHXKEHUS Tella MO OKPY>XKHOCTU C TOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEproa 00paIieHuss KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hprotona. MuepuumaneHble cuctemsl orcuéra. [lpumHnmn
oTHOocuTenbHOCTU [anunes. HemHepuuanbHble cUCTEMBI OTCUETa (OMpEEIICHNUE,
IpUMEPBHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HproToHa 17151 MAaTEPUAIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTE€pUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHs. OKBUBAJEHTHOCTh TI'PAaBUTAMOHHONM U
MHEPTHON MAaCCBI.

Cuna TskecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpauyeckoil IMHUpOTH. JIBHkeHHe
HEOECHBIX TeJl M UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuyeckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOA.
Koadunument tpenns. Cuma cCOnpoTUBIEHUS NIPU JIBUKEHUH Tella B KUAKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenne. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

Habmroienue nBU>KeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHMAIBHBIX CUCTEMax
OTCYETA.

[IpyHIMT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PaBHOACUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHI  C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEL.

N3mepenne mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUME CUJI TPEHUS IOKOS, KAUEHHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npakmuKym.

N3mepenne paBHOACHCTBYIONIECH CUII ITPU IBMKEHUH OpycKa MO HaKJIOHHON
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BPEMEHU JBMXKEHHsS Opycka Io
HAKJIOHHOW IIJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne nBUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUM OJIOK.

N3mepenne ko3 dUIlMeHTa TPEHHS 10 BEJIMYHMHE YIIIOBOro Koddduimenta
3aBucUMOocTd Frp(N).

HccnenoBanue IBUXKEHUs OpycKa 110 HAKIOHHOW IJIOCKOCTH C IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne NBUKEHUA Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenpHoe M BpallaTeabHOE JBHIKEHUE
TBEpIOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuiel.
CroxeHne cwil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcnoBus paBHOBECUS TBEPAOTO TeEA.

YcroiunBoe, HeyCTOMUMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEMH,
CTPOMTENBHBIN KPaH, peIIETYaThIE KOHCTPYKIIUU.

Hemoncmpayuu.

Y ciioBUs paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomoi, nPaKMUKym.

HccnenoBanue yciaoBUM pPaBHOBECUS TBEPAOrO Tejla, HWMEIOLIErO0 OCh
BpalICHUSI.

KoHcTpynpoBaHne KpOHIITEWHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPIOIO TEJa, UMEIOLLETO IUIOAb ONOPBI.

Tema 4. 3akonwvl coxpanenus é mexanuke.

NMnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTepUANIbHBIX TOUEK. LleHTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBMKEHUHU LIEHTPa Macc.

NMnynbe cuiibl 1 NI3MEHEHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE NBHKEHHE.

MoOMEHT uMIlyJjibca MaTepUAILHOM TOUYKHU. IIpencraBieHue o coXpaHEHUU
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MMOJISX.

PabGoTa cuibl Ha MajgoM M Ha KOHEYHOM mnepemelieHud. ['paduueckoe
npecTaBieHne paboThl CUITBI.

MoniHOCTb CUIIBI.

Kunernueckasi sHeprus martepuanbHOM Touku. Teopema 00 HM3MEHEHUU
KMHETHYECKOW SHEPTUH MAaTEpUAIbHOU TOUKHU.



[loreHUHMAIBHBIE W HENOTEHIMAaJIbHbIE CWibl. lloTeHIManbHas »HEprus.
[ToTennumanbHas 3Heprusi yrnpyro nepopmupoBaHHOW NpykuHbl. [loTeHIMambHas
JHEPrus Tejla B OJHOPOIHOM IPaBUTALIMOHHOM I10JI€. [loTeHInanpHas 3HeEpIrus Tena
B TPABUTAIIMOHHOM II0JI€ OJHOPOJHOIrO Iapa (BHYTpM M BHe Miapa). Bropas
KOCMHYECKASI CKOPOCTh. TpeThsi KOCMHUYECKAS] CKOPOCTb.

CBs13b pabOTHI HEMTOTEHITUATBHBIX CHJI C U3MEHEHUEM MEXaHHMYECKOW IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOM IHEPTUH.

Yhpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHyu I MACAIBHOM KUIAKOCTH KAaK CJEICTBUE 3aKOHA
COXpaHEHHs] MEXaHUYECKON IHEPIUMU.

TexHn4eckue yCTpOMCTBA U TEXHOJIOTMYECKHE ITPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MUCTOJIET, TUPOCKOII, ((UTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

N3mepenre MOIHOCTU CUJIBI.

W3meHeHue sHeprun Teja Mpy COBEPIICHUN PaOOTHI.

B3anmuble npeBpalieHus] KWHETHYECKON W MOTEHIHAIBHOW SHEPrUil MpH
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue YHEPTUr MpU CBOOOTHOM IaJICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomoi, nPaKMUKym.

N3mepenue umiyJiibca Tesaa o TOpMO3HOMY ITyTH.

N3mepenre cuiibl TSITU, CKOPOCTH MOJENIH DJIEKTPOMOOWJISE U MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA TTPU YIIPYTOM B3aUMOICHCTBUM.

N3Mepenne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHLIMAILHON HEPTUU MPY>KUHBI ¢ pabOTON CUIIBI
TPEHUSL.

Omnpenenenne pabOThl CWIJIBI TPEHHS TPH JIBIKCHHH Tella MO0 HAKIOHHOU
IJIOCKOCTH.

Pa3nen 3. MosiekyasipHasi pu3uka v TEpMOJUHAMHUKA.

Tema 1. Ocnogvl MoNEKyAAPHO-KUHEMUUECKOU Meopul.

OCHOBHbBIE TOJOXEHUSI MOJEKYIsipHO-KuHeTH4Yeckon teopuun (MKT), ux
onbITHOE 0O00cHOBaHue. Jnuddy3us. bpoyHoBckoe ABMKEHUE. XapaKTep IBUKEHUS
Y B3aUMOJICMCTBHUS YACTHUI[ BELIECTBA. MOIENIN CTPOEHUS Ta30B, KUIKOCTEM U
TBEPIIBIX TENl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX



Mozenei. Macca u pa3Mmepbl MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHneneeBa—Kiamneipona. AOcoitoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, 300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  HSHeprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TEMIIEpaTypbl TEPMOJMHAMUYECKON CUCTEMBI CO CpEIHEN
KHHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEIIOBOTO IBUKEHUA €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETP,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHUS 4aCTUL BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO IBHKEHHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnroaenue u vicciieqoBaHUE U30MPOLECCOB.

Yuenuueckuit akcnepumenm, nadopamopnsie padbomoi, nPAKMUKym.

HccnenoBanue rmporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHA IpHU
TEIUI000MEHE MEXLy TOpsYeil U XOJI0THOM BOJOM.

M3ydyeHne H30TEPMHUUECKOro mponecca (PEKOMEHIOBAHO HCIOJIb30BAaHUE
1 poBoit 1abopatopun).

N3yueHune n30XOpHOTo mpolecca.

N3yuyenue n3o0apHOTro npoiiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpPETHUE 3HAUEHUS BEJIMUMH, OMUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamukud. (CaMOIpOW3BONbHAS — pejlaKcalys
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJWHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUH.
VY¢a0BUS IPUMEHUMOCTH 3TOM MOJENM: HHU3Kas KOHLEHTpALUs YacTHULl, BBICOKHE
TeMIiepaTypbl. BelpaxkeHue Ui BHyTPEHHEH YHEPIUU OJHOATOMHOIO HACAIBHOIO
rasa.

KBazucrarnueckne u HECTATHYECKUE MTPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoAUHAMUKe. Beruucienue padoTel o rpaduky
npouecca Ha pV-auarpamme.

Temnonepenaua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOHOCTD, U3ITyYEHUE.

KonnuectBo Temnorsl. Temno€MKoCcTs Tenla. YenbHas W MOJIApHas
TEIUIOEMKOCTH BeEIleCTBA. YpaBHeHHME Mailepa. YaenbHas TEIJIOTa CropaHus
ToruiiBa. Pacu€r kommuecTBa TEIIOTHI mpu Temwonepenaye. Ilonarue o0
aauabaTHOM ITpoIiecce.

[lepBblii 3aKOH TEpMOIANHAMUKH. BHYTpeHH:s 3HEpTHst. KomuecTBO TEnnoThI
U paboTa Kak Mepbl W3MEHEHHS BHYTPEHHEH OSHEPIMHM TEPMOIMHAMHYECKOM
CUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JIJIs1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJUHAMUYECKON CHUCTEMBI MPOXOJUT €IMHCTBEHHAS
aguabarta. AGCONIOTHAS TeMIlepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH ISl HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOXKHO
nepenaTh TEIyIoTy OT 0oJiee XOJI0IHOTO Tea K 0osiee HarpeToMy 6€3 KOMITeHCalluu
(Knay3uyc). HeobpatuMocTh TpUpOAHBIX MPOLECCOB.

[TpuHuMIe! nercTBUs TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUraresei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe/Ibl.

TexHruecKue yCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHl: XOJOAWIbHUK,
KOHJUIIMOHEp, NMU3CJIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KHUX TEMIEPATYp, YTWIM3ALUS «TEIUIOBBIX» OTXOIOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcoca, yTUIN3alus OMOOPraHN4eCKOro TOIUIMBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JICKTPOIHEPTUH.

Hemoncmpayuu.

W3MeHeHune TeMiiepatypbl Ipu aquadaTuyecKoM pacIliipeHUH.

Bo3gymHoe orauso.

CpaBHEHHE yIEIbHBIX TEINIOEMKOCTENW BELIECTB.



CriocoObl N3MEHEHUSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aqnabaTHOrO mpolecca.

KoMIbroTepHbIE€ MOJIENH TEIUIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanune npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3U SHEPIUUM MEXKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezamnvle cocmosanus eeuyecmea. Pazoevle nepexoonl.

[TapooOpazoBanue u koHAeHcanus. Vcnapenue v kuneHue. Y 1enbHast TeIioTa
apooOpa3zoBaHUsI.

HacpleHHble W HeEHachblllleHHbIe mnapbl. KadecTBeHHas 3aBUCHMOCTH
IUIOTHOCTH U JIaBJICHUsI HACBIIIEHHOT'O apa OT TEMIEPATYPBI, UX HE3ABUCHUMOCTB OT
00BbEMa HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPaTyphbl KUIIEHUSI OT JIaBJICHUS B
KUIKOCTH.

BnaxxHocTh Bo3myxa. AOCOJIIOTHAs U OTHOCUTEbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOMCTB
KpuctawioB. IlnaBiaeHue W KpucTauiM3anus. Y JAeldbHas TEIIOTa IUIABJICHUS.
CyOmmmarusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux aeopmariuii.

TennoBoe paciMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
paciiipeHre. AHrapMOHHU3M TEIUIOBBIX KOJIeOaHUI YacTHl] BEIIeCTBA KaK MpUYNHa
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEeprun B (ha30BBIX MEpexoaax.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHEe. KoahpuiMEeHT NOBEpXHOCTHOTO HATSKEHUS.
Kanmmapasie sBinenus. JlapiieHue noj UCKPUBIEHHON MOBEPXHOCTHIO HKUJKOCTH.
®opmyna Jlannaca.

TexHu4ecKkue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTaJIbl, COBPEMEHHbIE MaTEPHAJIbI.

JHemoncmpayuu.

TermnoBoe paclupeHue.

CBolicTBa HaCHIIIEHHBIX apOB.

Kunienune. Kunenne npu moHM>KEHHOM JIABJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CMauuBaHue.



KanwinsipHsle sBIEHUS.

Mopenu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAITIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaOmronenune manbix aegopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

W3ydeHne CBOMCTB HACHIIIEHHBIX M1apPOB.

N3mepenne aOCONIOTHOM BJIaKHOCTH BO3/lyXa U OIIEHKAa Macchl MapoB B
ITOMEIIECHU Y.

N3mepenue korpduiinerTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JepopMalii pe3UHOBOrO oOpasuma oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JiexkTpoauHaMuKaA.

Tema 1. Inekmpuueckoe none.

OJnekTpu3aus Tela W €€ MpOsBICHUA. OJEKTpUYEeCKHMW 3apsa. [Ba Buma
JJEKTPUYECKUX 3apsAaoB. IIpOBOAHMKM, IMDJIEKTPUKA U IIOJYIPOBOJHMKHU.
DneMeHTapHbIN JJIEKTPUUYECKU 3apsil. 3aKOH COXPaHEHUS SJIEKTPUYECKOT0 3apsa.

B3aumoneiicteue  3apsgoB.  Toueunble  3apsiabl. 3akoH — Kyrosna.

DIIeKTpUYECKOE ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hanpsoxkéanocts  anekTpuueckoro  mosid. IIpoOueiii  3apsna.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojis. OJHOPOIHOE IIEKTPUYECKOE TTOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJIs. Pa3HOCTH MOTEHLMANIOB U
HanpspkeHue. lloTeHuumanbHass >HEprust 3apsga B DJIEKTPOCTATHYECKOM IIOJIE.
[ToreHnman 3nekTpocTaTndecKoro noiisd. CBA3b HANPSKEHHOCTH MOJIL U Pa3HOCTH
MOTEHIUANIOB Il 3JIEKTPOCTATUYECKOro Mojs (KaKk OJHOPOJHOTO, TaK U
HEOITHOPOJIHOTO).

[IpuHIUII CYTIEPIIO3ULINU JJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsbKEHHOro mo o0béMy 1miapa. Ilone paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JUMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUIIOTCHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CIIOBHUE PABHOBECHSI 3aPSI0B.

JvanexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jlnsnexrpuueckas
IPOHUIIAEMOCTH BEIIECTBA.



KongeHcarop. DIeKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IUIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coeuHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsSKEHHOT0 KOHJIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TIOJIE JBYX 3aPSKCHHBIX IUIACTHH.

Mopens anekTpoctatuueckoro renepartopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31eKTPUUECKOro NoJis 3apsHKEHHOTO KOHAEHCAToOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii sxcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

OueHka cuil B3aUMOJICUCTBUSA 3aps>KEHHBIX TEIL.

HabGnronenue npeBpallieHus SHEPTUH 3apsSyKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
M3JIyYEHHUS CBETOAUO/A.

N3ydeHune npoTekanms TOKA B LIENHU, COAEPKALIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampspKEeHMST ) pu
MTOCJIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

HccenenoBanre paspsiia KOHIAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. [locmoannblii 31eKmpuydeckuil mox.

Cuna toka. [TocTOSIHHBIN TOK.

VYcmoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKA. MCTOYHMKH
toka. Hanpsokenue U u O/1C é.

3akoH Oma Ji1s yJacTKa LIETH.

DIEKTPUYECKOE CONMPOTUBIICHHE. 3aBUCUMOCTh CONPOTUBIICHUS] OJTHOPOJAHOTO
MPOBOAHUKA OT €ro [JJWHBl M IUIOMIAJAN IONEPEYHOIO CEYEHUs. Y ACIbHOE
CONIPOTHBJIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB.
Pacuér pazBeTBn€HHBIX 2nekTpuueckux 1enei. [IpaBmia Kupxroda.



PaGoTa snexkrpuueckoro Toka. 3akoH [[xoyns—JIena.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSeMas Ha
pe3ucrTope.

OJIC ¥ BHYTpEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA. 3aKOH OMa JIJIsl TIOJTHOM
(3aMKHYTOM) »dnekTpuyeckod 1enu. MomHocTh ucTouHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B 11enH MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE IMPOIECCHI: aMIIEpMETP,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cuiibl TOKa U HapsKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUA U CBETOAUO/IA.

3aBUCUMOCTh COIPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAM MTONIEPEYHOIO CEYEHUSI U MaTepHaIa.

HccnenoBanye 3aBUCHMOCTH CUJIBI TOKA OT COIIPOTHBIICHHUS IIPU TOCTOSSHHOM
HaIpsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TalIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

CrniocoObl coemuHeHust ICTOUYHUKOB Toka, DJ1C OGatapeii.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIIOCAMU MCTOYHUKA TOKa
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, navopamopnsie pabomot, npaKmukKym.

HccnenoBanre CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKAa OT HaNpsDKEHHS JJISL  JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenune IJ1C u BHyTpEHHET0 COMMPOTUBIICHUSI UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd DJ[C raabBaHUYECKOIO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIIOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOKM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunlx cpeoax.

DnekTpuueckass  IPOBOAMMOCTb  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAas
IPOBOJAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTbH COIPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.



DOnexkTpuyecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas 151 IIpUMECHAast IIPOBOJUMOCTh
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B BJEKTPOIUTAX. DIEKTPOJUTHYECKAs JUCCOLMALINS.
OnekTpoiaun3. 3akoHbl Papaaes AJisl SIEKTPOIIN3a.

OnekTpuueckuidi TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIM
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuyeckue yCTpOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JaMIIbI, AJIEKTPOHHO-JIy4eBasi TpyOKa, MOIYNPOBOJIHUKOBBIE MPUOOPHI: AHO/,
TpaH3ucTop, GOTOMO, CBETOANO/I, FaIbBaHUKA, pAPUHUPOBAHUE MEJIM, BBIIJIAaBKA
AITIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB COIPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHsl atekTponu3a dapazes.

HckpoBoii pa3psia U IPOBOAUMOCTE BO3yXa.

CpaBHEHHE ITPOBOAMMOCTH METAJIJIOB U TIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HabGmronenue snekrpomsa.

N3mepeHne 3apsia ONHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BONBT-AMIIEPHOM XapaKTEPUCTUKH AUOAA.

Du3uyecKUil NPAKTUKYM.

Crioco6b1 n3MepeHust PU3NUECKUX BEIMYMH C UCIIOIb30BAHUEM aHAJIOTOBBIX U
UM(POBBIX U3MEPUTENbHBIX NPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
O1nieHKa rpaHull MOTPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BEIUYHMH, TPOBEpPKA MPEIJIOKEHHBIX THMOTe3 (BBIOOp W3 pPador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pas3leliax «YUYEHUYECKHH  JKCIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3M.

Nzyuenue kypca pusuku yriyosnéHHOro ypoBHs B 10 kiacce ocymiecTBiseTcs
C Y4E€TOM COJEPIKATEIBHBIX MEXKIPEIMETHBIX CBA3EH € KypcaMH MaTEMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule ROHAMUA, CEA3AHHbBIE C U3YYUEHUEM MENOO08 HAYUHO20
no3HanuA: SBIICHUE, HAY4YHBIN (akT, rumnoresa, (usnveckas BEIMYMHA, 3aKOH,



Teopusi, HaOIIOJICHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: peuieHUe CUCTeMbl ypaBHeHHH. JlunedHas QyHKUHA,
napabona, runepobona, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (GpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
BekTops! 1 MX MIPOEKLNK Ha OCH KOOPAMHAT, CJI0)KEHHUE BEKTOPOB.

Buonozua: vexannueckoe ABHKEHUE B XKUBOU mpupoze, nupdysus, ocMmoc,
TEII00OMEH JKHMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHMOOPraHWYEeCKOro TOIUIMBA [UIsl BBIPAOOTKU  «TEIUIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWIISPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJIydYeHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE CBOWMCTBA
TBEPIBIX TEJN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIbI, SJIEKTPUUECKHUE CBOMCTBA
METAJUIOB,  JJICKTPOJIMTHYECKAass JHUCCOLMAlLMs, TaJIbBaHUKA, JIJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3IyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCHOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKLIUU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET M JPYrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJOJAMJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIyYEHHUS] COBPEMEHHBIX MAaTEepUaJIOB, B TOM YHCIE HAHOMATEpUAJIOB, |
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHS YyuyeOHOro mpenMera «Dusukay
JOJKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUl, TMO3UTHUBHBIX BHYTPEHHHX  YOE€XKJECHHI, COOTBETCTBYIOIIHMX
TPAJAULUOHHBIM LEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PACUIMPEHUE KUZHEHHOTO
OMbITA U ONBITA ACSATEIBHOCTH B MPOLECCE PeaJu3al OCHOBHBIX HANPABIICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIMTAHHUSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULINN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMpPUHATHE TPATUIUOHHBIX OOIIEYETIOBEYECKHX TyMaHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOllecTBa, Yy4YacTBOBaTh B CAMOYINpPABJICHUUM B 00pa3oBaTelbHOU
OpraHu3alny;

e YyMEHUE B3aUMOJCHCTBOBAaTH C  COLUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHHUTAapHOU U BOJIOHTEPCKOM EATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e chOpPMUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K IOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTH)KEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

e c(hOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HAa MOpPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOECHUE YCTONYMBOTO OyAyIIETO.

3CTETHYECKOT0 BOCIMTAHHUSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAyYHOI'O
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOI'0 BOCTIMTAHUS:



UHTEpEC K pa3iuuHbIM chepam npodecCHOHaTbHON ACSITENbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOM, YMEHHE COBEPILIATH OCO3ZHAHHBIN
BBIOOp Oynayiel npodeccuu U peain30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE
TIJIAHBI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HU.

IKOJOTHIECCKOI0 BOCIINTAHUA .

C()OPMUPOBAHHOCTb IKOJIOTUUECKOM KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUTAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEW cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;
pacUIMpeHHEe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HAIpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOH JEATEIbHOCTH, F'OTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYIMpPOBAaTH M AKTyaJM3UpOBaTh  MpoOJeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LIENU ASATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEIICHUS] MPOOJIEMBI C YIETOM aHAIN3a UMEIOIITXCSI
MaTEepUAIBbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBbl B JCATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yIAbTaTOB LEISAM, OLIEHUBATH PUCKHU MOCIEACTBUMN AEATEIBHOCTH,
KOOPJIMHUPOBAaTh U BBINOJHATH PpabOTy B  YCJIOBHUSIX peEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHHUE TIPH PEIICHHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciaenoBarejabCcKue 1eVCTBUSA.

BJIaJIETh HAYYHOU TEPMUHOJIOTHEHN, KITIOUEBBIMU TOHATHSAMH U METOIaMHU
buznuecKoil HayKu;



BJaJeTh  HaBBIKAMH  Y4€OHO-HCCIEJOBATEIbCKOM M IPOEKTHOM
NESATEIIBHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pelIeHUs 3anad  (PU3NYECKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JCSITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX
CUTYyallHsIX, B TOM YHCJIE NPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JACTH
buznkuy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTb AapryMEHThl AJis
JTIOKA3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTHYECKYI0 001acTh
KU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeil;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOJAXOIbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHMUSL.

Pabora ¢ undopmanueii:

BJIa/IETh HABBIKAMH MOJTyYEHUsI HHPOpMAIMK (PU3HMUECKOTO COACPHKAHUS U3
MCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOMUCK,
aHalIW3, CUCTEMATH3alMI0 U HMHTEpIpETAlUi0 MHGOPMAIMK Pa3TuYHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIONIb30BaTh CpeICTBa MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PELIICEHWH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcoCcOepeeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3iIMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS:



OCYIIECTBISATh OOIlEHWE Ha YpokKax (HU3MKM U BO BHE-ypPOUHOMH
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JOTMYHO M3JIaraTh CBOXO TOUKY 3PEHMS C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOM U MHAUBUYAJIBHON
paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IIPUHUMATh LE€JIM COBMECTHOM [JEATEIIBHOCTH, OpraHU30BBIBATH W
KOOPAMHUPOBATh JEUCTBUA 110 €€ JOCTHIKEHHUIO: COCTaBIATH IUIAH
JNEUCTBUM, paCIpPeAeIATh POJIH C yUETOM MHEHHI YY4aCTHUKOB, OOCYK1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh WJEU C IO3ULUU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh INO3UTHBHOE CTPATETMYECKOE IOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

CaMOCTOSATENbHO OCYIIECTBIISATH MO3HABATENBHYIO AEATENBHOCTD B 00J1aCTH
(U3UKM U aCTPOHOMMH, BBISBIIATH MPOOJEMBI, CTABUTHh U (POPMYITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENIBHO COCTABJISATH IUIAH PEIIEHUsT PACUETHBIX U KAYE€CTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPAKTHUECKOW paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacliupATh  paMKH  y4eOHOTO  MpeaMeTa Ha  OCHOBE  JIMUHBIX
[IPEAIIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBI OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAMIMH B 00JIacTU
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIM M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHbIN MHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYAl[MsIM, BHOCUTh KOPPEKTUBBI B IESATEIIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIBHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh MPUEMBI peICKCUH VISl OIIEHKH CUTYaIlMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSATCIBHOCTH;

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MPU3HABaTh CBOE MIPaBO U MPABO JAPYTHX HA OIMIMOKH.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
bu3uKe [ YpOBHA CpPEIHEro 0O0Imero oOpa3oBaHUs Yy OO0ydYarOmIMXCA

COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJIEKT, MIPEeIMOJIararoHii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIFOYAIONIETO  CIMOCOOHOCTh  TMOHUMAaTh  CBOE

HYMOIIMOHAJIBHOE COCTOSTHUE, BUAECTh HANPABICHUS Pa3BUTHUS COOCTBEHHOM
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AAANTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIETU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE
COCTOSIHUE JpPYIMX, YYUTHIBATh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCA, MPOSIBISTH HHTEpEC U
paspemiaTh KOH(QIUKTHI.



I[MTPEIMETHBIE PE3VJIBTATHI

K xon1ty o0ydenusi B 10 knacce nipeAMETHbIE pe3yIbTaThl HA YTITYOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHMMAaTh POJb (PUIUKKA B HKOHOMUYECKOM, TEXHOJIOTHMUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAUYEHHE OMHCATEIbHOM, CHCTEeMAaTH3UPYIOIIeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  QYHKIUH  (DU3MYECKON TEOpuM — MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (PU3NUECKONH TEOpPHH B
(bopMHpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIENeH (PM3UUYECKUX TeJl U MPOLIECCOB
(sBIeHUI): MHEpIUaANIbHAs cuUcTeMa OTcuéra, abCONIOTHO TBEPIOE TEO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE MaJICHUE,
a0coJIIoTHO yripyras jaedopmanus, aOCONIOTHO YyNpyroe W abCOIIOTHO
HEyNpyroe CTOJKHOBEHMS, MOJENH Ta3a, JKHUJIKOCTU M TBEPAOTO
(KpHCTaJUIMYECKOT0) Tella, UealbHbIN ra3, TOUEUHBIA 3apsijl, OJHOPOIHOE
IIEKTPUYECKOE T10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBIACHATH MEXaHWYECKHE TpPOIecChl U  SBJICHMUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTENIbHOCTD
MEXaHUYECKOTO JBIKEHUS, (OPMYJIbI KUHEMATHUKU PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amunes uisi CKOPOCTH M TMEpPEMEILICHUs,
3akOoHbl HpIOTOHA, TIPUHIUI  OTHOCUTENBHOCTH [ anunes, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUsI MUMITYJIbCAa U MEXaHUYECKON
SHEpPruM, CBsI3b PabOThl CHUJIbI C M3MEHEHHEM MEXaHUYECKOM HSHEprui,
yCIIOBUSI paBHOBECHS TBEPJAOro Teja), MPU OTOM  HCIOIb30BAThH
MaTEMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
bu3MUecKux 3aKOHOB: MpeoOpa3zoBaHuil ['anumnes, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMSI HMITYJIbCA U MEXaHWYECKOU
HHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHMUS;

aHANIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIONIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MoJeKyJIsipHOU (GU3UKKA H
TEPMOJUHAMHUKN (CBSI3b JABJICHHUS HJEAIbHOTO Tra3a CcoO CpeaHen
KUHETUYECKOW JHEPrUel TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPbl BEIIECTBA CO CpPEIHEH KHHETUYECKON
SHEPruer TEIIOBOr0 JBHKEHHS €r0 YaCTHUL, CBA3b JABJICHHS HJI€aJIbHOTO
raza ¢ KOHIIEHTpAalMel MOJEKYJ M €ro TEMIIEpaTypoil, ypaBHEHHUE



MenneneeBa—Kianeipona, TmepBbIM 3aKOH TEPMOJAWHAMMKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOIECCax), MPU ATOM MCIOIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIBHOCTh
ANEKTPOCTATUYECKOTO TOJISI, MPUHLMI CYNEPIO3UIUU AJIEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaKXe€ TMPAKTUYECKU BaKHbIC COOTHOILICHMS: 3aKOHbI OMa Juisi yyacTka
Henu W U9 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyns—/IeHna,
npasuia Kupxroga, 3akonsr @apanes A1 31€KTpoJIn3a);

OMUCHIBATh (PU3MUECKUE MPOIECCHl M SIBJICHUS, HMCIOJIb3YS BEJIUYUHBIL:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TIOTEHIINAIIbHAS SHEPT U, KHHETHUECKAs YHEPT U,
MEXaHUUYeCKas dHEPrusi, padboTa CHIbI, IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE,
cuja TSKECTH, CUJa YOPYroCcTH, CHJIAa TPEHHUS, MOIIHOCTb, SHEPTHU
B3aMMOJICUCTBUS Teja ¢ 3eMIEHN BOIM3U €€ TOBEPXHOCTH, SHEPT U yIPYyTron
nedopmali Npy>KUHbI, KOJIMYECTBO TEIIOTHI, aDCONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJAMHAMHKE, BHYTPEHHSISI DSHEPIHsl UACAIBHOTO
OJIHOATOMHOTIO Ta3a, paboTa UAeaNIbHOrO ra3a, OTHOCUTENbHAS BIIAXKHOCTh
Bo3ayxa, KIIJ[ maeanbHOro TEIMJIOBOTO ABUTATEIS; AJEKTPUYECKOE MOJIE,
HaIpsKEHHOCTh AJEKTPUYECKOTO TMOJIsA, HANPSKEHHOCTh MOJII TOYEYHOTO
3apsiia WK 3apsHKEHHOTO 1apa B BAKyyM€ M B JIMAJIEKTPHUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO MOJISl, PA3HOCTh MOTEHLMAJIOB, 3JEKTPOABIKYLIAS
cuia, cuja TOKa, HampshKEHUE, MOITHOCTh TOKA, DJIEKTpUYECKas EMKOCTh
IJIOCKOTO  KOHJEHCaTopa,  CONPOTHMBIEHHWE  y4yacTKa  Lend  C
MOCJIEA0BATEIbHBIM U MAPAJIIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
ANEKTPUUYECKOTrO MOJISI KOHAEHCATOPa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUS  (UBHYECKUX  SIBJICHHIL:
MEXaHMYECKOE JIBUKEHUE, TEIUIOBOE JBIKCHUE YAaCTHUI[ BEIECTBa,
TEIJIOBOE paBHOBecHe, OpOYHOBCKOe ABMkeHue, nuddy3usi, ucrnapeHue,
KUIIEHWE W KOHJICHCAIIUS, IJIABJICHUE U KPUCTAUIM3allNsl, HAlIPaBJICHHOCTh
TeIIonepeaayu, dAEKTPU3alUs TeJl, SKBUMOTEHIIMAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

MIPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JPYToH ¢ UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, TIPU S TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUPOBATh pPE3yNbTaThl MOJYyYEHHOH



3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHIE TpaduKOB C Yy4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeJaTh BEIBOBI 110 PE3YJIbTaTaM
UCCJIEIOBAHUS;

MPOBOJUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, MPU ITOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEI0KEHHON THUHOTE3bI: MJIAHUPOBATH
AKCHEPUMEHT, COOUPATh AIKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIU3UPOBAaTh
MOJIyYeHHbIE pe3yibTaThl U JIeJaTh BBIBOJ O CTaTyce MPEasIoKEHHON
TUITOTE3bI;

coOJ01aTh MpaBuiia 0€30MacHOro TPya MPU MPOBEAECHUY UCCIEIOBAaHUIN B
paMKax  y4eOHOTrO  DJKCIEpUMEHTa, MpakTHKymMa H  y4eOHO-
HCCIICIOBATENIbCKOM M TPOEKTHOM JESATEIBHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarb pacy€THhIE 3aJadyd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
dbu3nyecKol MOJEIbIO: Ha OCHOBAHMM aHalU3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKONM MOJenIM, OTBeYaroled TpeOOBaHUAM 3ajJayd,
MPUMEHSTH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U TIOCTYIAThl PU3UUECKHUX
TEOPUH MpPHU HUCIOIb30BAHUM MAaTeMaTHYECKHX METOJIOB PEUICHUS 3a7ady,
MPOBOAUTH PacUy€Thl HA OCHOBAHUU MMEIOIIUXCS JAHHBIX, AaHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METObI PEIICHUS C YYETOM TMOTYUYECHHBIX
pe3yIabTaTOB;

pemaTh KayeCTBEHHBIE 3aJadyM, TPeOYIoIlne NPUMEHECHUS 3HAHUW U3
Pa3HbBIX pa3liesoB Kypca GU3HMKH, a TAK)Ke UHTETpAlliy 3HAHUN U3 APYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUN C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PA0OTHI UBMEPUTEIHHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAUTHh TPUMEPHI BKJIaJla POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOLIECCOB OKPYKAOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH TOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TPOIIECCAMH, C
MO3UIIMN SKOJIOTUYECKON 0€30MaCHOCTH, IPEICTABIICHUN O PAIlMOHAIIBHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PAa3yMHOM HCIIOJIb30BaHUU JTOCTHIKECHUM
HAyKX W TEXHOJOTUW JUIsl JajbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00111eCTBA;



NPUMEHSTh pa3iMyHbIe COCOObI paboThl ¢ MH(OpMaIHe (pusnaeckoro
COJEpKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJOTMM JJI1 TIOHUCKa, NepepabOTKU U NPEabSIBICHUS Y4EOHOH WU
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TMOJNYYEHHONM U3 pa3NIUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMylr0  HMHQOpMAIMI0O U OLICHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUN, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3allMOHHbIE U MI03HABATEJIbHBIC YMEHMUS
CaMOCTOSITENILHOTO PUOOPETEHNS HOBBIX 3HAHU B IIPOLIECCE BBIMOIHEHUS
IIPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTath B TpyNIlE€ C KMCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH PA0OTy TPYMIbI, PALMOHAIBHO PACIPEACIIITh 1€ATEIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OLICHWBATh BKJIAJl Ka)XJOro U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KITACC
KosnnuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrtpoasubie | Ilpakrunuyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUSA ITPUPO/IBI
11 Hayunslit MeTO MO3HAHUS IPUPOJIBI 6
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpOTO TENa 5
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10
Hroro no pazneny 35
Pazaen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TEOPUH 15
3.2 Tepmoannamuka. TenioBbie MallIuHbI 20
33 ArperatHpie cOCTOSTHUS BetecTBa. Da3oBbie 14 1
TIepEeXOJTbI
Hroro mo pasnery 49
Pazgen 4. QJIEKTPOAUHAMUKA
4.1 DIIeKTPpUUYECKOE TI0NIe 24
4.2 [1oCTOSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toxku B pa3IM4HBIX cpeaax 6
Uroro no pazneny 54
Paznen 5. PUSUYECKUM IPAKTUKYM
5.1 ®uznyecKuil NpakKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3y4eHust

DJIeKTPOHHBIE
nudposbie
oOpa3zoBaTe/ibHbIE

pecypcsl

®duszuka — pyHaaMeHTaabHas HayKa o
pupoe. 3HaueHUe peaMeTa GU3NKU s
podecCHOHATBHOM IeATEIIBHOCTH
KHU3HU.

HayuHblii MeTO/ MO3HAHUS U METObI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUHN

DKCIEPUMEHT U TEOPHS B TIPOIIECCE
no3HaHus npupoasl. Habmonenue u
9KCIIEPUMEHT B (pu3mKe

CrniocoObl n3MepeHus: PU3NYECKUX BEITUUNH

AOCOITIOTHASA 1 OTHOCUTEILHAS
MOTPEIIHOCTH U3MEPEHUH (PU3NUECKHUX
BCIIMYUH

MonenupoBanue B ¢puzuke. Posb 1 MecTo
¢bu3UKN B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B IPAKTUYECKON
JESATEIBHOCTH JIFOJIEH

MexaHn4ecKoe JBMKEHHUE. Cucrema
otcueTa. OTHOCUTEIIFHOCTh MEXaHUUECKOTO
JABHOKCHUS. Hp}IMaﬂ )51 o6paTHa;1 3agaun
MCXaHHUKU




Pagmnyc-BekTop MaTepraibHOWM TOYKH, €T
MPOSKIIMK HA OCU KoopAwHAT. Tpaekropus.
[Tepememienue. Cxkopoctsb. X mpoekiuu Ha
OCH KOOpPIMHAT

PaBHOMEpHOE PSIMOTMHENHOE IBUKEHHUE.
I'padmyeckoe onrcanue paBHOMEPHOTO
MPSIMOJIUHEIHOTO ABHKEHUS

10

CnoxxeHue rnepeMenieHui U CKOpOCTEN.
Pewmenne 3anau

11

HepaBnomepnoe npmxeHue. MroopeHHas
ckopocTb. YckopeHnue. [Ipsamonuneiitnoe
JBIKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue NpSIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majeHue. Y CKopeHue
cBOOOIHOTO MajeHMs. 3aBUCHMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BpEMEHH U UX rpaduku

14

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPHU30HTY

15

Kpuonunelinoe asmxenue. [[BuxeHue 1no
OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuon u yacrora.
[{eHTpOCTpEMUTEIBHOE U MOJHOE
YCKOpEHHE

16

KonTponbHas pabota mo teme
"Kunemarnka"

17

[Tepsslif 3axoH HptoToHa. HepuyanbHbie




CHCTEMBI OTCUETA. HpI/IHHI/IH
OTHOCUTEIbHOCTH [ anmmnest.
HCI/IHepHI/IaJ'II)HI)Ie CHCTEMBI OTCUETa

Cuna. PaBHozeicTByro1as cuiia. Bropoit

18 3akoH Herorona. Macca

19 B3aumoneiicteue ten. Tperunii 3aKoH
Herorona

20 [Tpuniun cyneprno3unun cui. Pemenue
3aJja4y Ha IpUMEHeHue 3akoHoB HbroToHa
3aKOH BCEMUPHOI'O TATOTEHMUS.

21 DKBUBaJIEHTHOCTb T'PAaBUTALIMOHHOMN 1
HMHEPTHON MacChl

29 Cuna TsKecTu U yCKOpeHHe CBOOOHOTO
naJieHus
JIBr>keHre HeOeCHBIX Tell U MX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u Buab! cui

25 TpeHwus. JIBI>KEHNE B )KUIKOCTH U rase C
Y4ETOM CHJIBI CONTPOTHBIICHUS CPEJIbI

26 Hasnenue. ' mapocratuueckoe 1aBieHue.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 ITocTynaTensHoe U BpalaTeIbHOE
JIBMDKEHUE TBEPJIOTO Tena

o8 MOMEHT CHUJIbI OTHOCUTENBHO OCH

BpateHus. [1neyo cubl




29

CrnosxeHue cui, IPUI0KEHHBIX K TBEPIOMY
teny. LlenTp Tsxectu Tena. Y cioBus
paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECHS

30

Pemrenue 3amau

31

KonTponbhas pabora no reme "JluHamuka.
Cratuka TBepaoro tena'"

32

NMnynsc MmaTepralbHON TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LleHTp mMace
CUCTEMBI MaTEpHAIbHBIX TOYEK. Teopema o
JBUKEHUH LIEHTPA Macc

33

Hmmynbc cuiibl M1 M13MEHEHHE HMITYIIbCa
Tena. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE BIXKEHHE

34

MoMeHT UMITyJIbca MaTepUaIbHON TOUKH.
[IpeacraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCA B LICHTPAJIbHBIX MOJISX

35

Pemenue 3agau

36

Pabora cuibl Ha MaJOM U HA KOHEUHOM
nepemeneHuu. I'papuueckoe
npe/cTaBiIeHne padboThl CHIIbl. MOLTHOCTD
CHJIBI

37

Kunernueckas sneprus. Teopema 00
VU3MEHEHUN KUHETUUYECKOM DHEPTUH
MaTepHUaIbHONW TOUKH

38

IToTreHnmanpHbIe U HENOTEHIUAIIBHBIE
cwisl. [loreHnnaneHas seprust. Bropas
KOCMHUYECKasi CKOPOCTh




TpeTLH KOCMHUYECCKAA CKOPOCTD. CBs13b
paGOTH HCIIOTCHIMAJIBHBIX CHUJI C

39 U3MEHEHUEM MEXaHUYECKOM 3Heprun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOMN FHEPruu
Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHeHue bepHyum Ui nacaIbHON
KUJKOCTH

41 KonTponbHas pabota o reme "3akoHbI
COXPAaHEHHUs B MEXaHUKe"

Pa3BuTue npeacraBieHuii 0 npupoie

42 teroTel. OcHoBHBIE nonoxeHuss MKT.
Huddyszus. BpoyHoBCKOE MBIKEHHE
CrpoeHue razo000pa3HbIX, JKUIKUX U

43 TBEPABIX T€J. XapaKTep IBUKEHUS U
B3aMMOJIEHCTBHS YaCTHI] BEILIECTBA
Macca u pa3mepsl MOJIEKY (AaTOMOB).

44 KomnuecTso Bemectsa. [locTossHHas
ABorajzipo

45 Temneparypa. TernoBoe paBHOBECHE.
Ilxana Ienbcus

46 Pemrenue 3amau

47 WU neanpublii ra3. I'a30BbIe 3aKOHEI

48 VYpaBaenune Meneneesa-Kianeiipona.
Pewenue 3anau

49 AOGcomoTHas Temreparypa. 3akoH
JanpToHa

50 N3omporieccel B U1eaIbHOM Ta3e ¢




IIOCTOSAHHBIM KOJIMYCCTBOM BEIICCTBA

51

I'paduueckoe npencrapicHne
M30TPOIIECCOB: H30TEPMa, U30X0pa,
n3obapa

52

OcnoBHoe ypaBuenue MKT

53

Pemrenue 3amau

54

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOM dHEPIHUEN TOCTYNaTEIbHOTO
TEIIOBOT'O IBM)KEHUS €€ YacTHUIL

55

O00011eHEe U cucTeMaTh3alus 3HAHUN 110
TeMme "OcuoBsl MKT"

56

Kontposnbnas pabora o reme "OCHOBBI
MKT"

57

TepmoanHaMuyeckas cuctema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTpPhI.
ITapamerpsl T/I cucTemMsl Kak cpeaHue
3HAYEHMs BEJIMYUH, ONIUCHIBAIOIIUX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOgUHAMUKH.
Camonpowu3sBoiibHas penakcanus T/]
CUCTEMBI K TEIVIOBOMY PABHOBECHIO

59

Moens uaeaJbHOTO T'a3a B
TepMOJANHAMUKE. Y CIIOBUS MPUMEHUMOCTH
3TOM MO

60

VYpaBuenue MeneneeBa-Knaneiipona u
BBIPAKCHUE JUJI1 BHYTPEHHEN YHEPTUn




61

Bripaxkenue 111 BHyTpeHHEN SHEPT U
OJIHOATOMHOT0 HUJICAIbHOT'O Ta3a.
KBasucrarnueckue 1 HeCTaTHUECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brrauciienue paboTsl o rpaduky npoiecca
Ha pV-nuarpamme

63

Termunonepenaya kak criocod U3MEHEHHS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIICHHS PadOTHI

64

:KOHBGKHHﬂ,TCHHOHpOBOHHOCTB,
H3JIYYCHUC

65

KommuectBo TemioTel. TenmoéMKOCTh Tea.
VY nenbHas U MOISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeTbHAs TEIJIOTa CTOPAHUS
TOIIJINBA

66

Pacuér konmmuecTBa TEIIOTHI IIPH
Teronepenaye

67

[TonsTre 06 agrabaTHOM MpoItiecce.
IIepBblit 3aKOH TEPMOAVMHAMUKH

68

KonnyecTBo TemnoTsl ¥ paboTa Kak Mephbl
M3MEHEHUs BHyTpeHHen sHeprun T/]
CUCTEMBI

69

Bropoii 3ak0H TEpMOMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpatuMocTs mpupoHBIX
IIPOLIECCOB

70

[TpuHIUIIBI AEMCTBHS TEIIOBBIX MAILIKH.




KIIA

71

MaxkcumanbsHoe 3Hauenune KITJT. Huki
Kapno

72

Pemenue 3agau

73

DKOJIOTUYECKHUE ACIIEKTHI HCIIOJIb30BaHUA
TEIUIOBBIX ABUTraTelied. TerioBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

74

Pemenue 3agau

75

O000111eHE U CUCTEMATU3aLH 3HAHUH T10
teme "Tepmoannamuka. TemnoBsie
MaIuHbe!"

76

KonTponbhas padota no teme
"TepmonuHamuka. TernoBbie MAIMHBL"

77

[TapooGpa3zoBaHue 1 KOHICHCALHS.
Vcnapenue u kunenue. Y genabHas TemaoTa
napooOpa3oBaHUs

78

HacelieHHbIE ¥ HEHACHIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIBJICHUS HACBIIICHHOTO I1apa OT
TEMIICPATYPHbI, UX HE3AaBUCUMOCTD OT
00BEMa HACHIIIIEHHOT'O Mapa. 3aBUCUMOCTb
TEMIICPATYPBI KUIICHUA OT AaBJICHUA B
KUIKOCTH

79

BrnaxxaocTs Bo3yxa. AGCOTMIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

80

Pemenue 3agau

81

TBépnoe Teno. Kpucraminyeckue u
amop¢HbIe Tena. AHU30TPOTHS CBOICTB




KpHUCTAJJIOB

82

[InaBnenue u kpucrauuzauus. Y 1eabHast
TertoTa miasieHus. Cyonumanus

83

Hedopmaruu TBEpaOTO Tena. PacTsxkeHue
u cxkarue. Cnur. Monyns FOura. [penen

yrnpyrux aedopmaruii

84

TernoBoe paciIMpeHue KUJIKOCTEN U
TBEPABIX TeJI. AHTAPMOHH3M TEILIOBBIX
KoJeOaHuil 4acTuIl BElIeCcTBa

85

[IpeobOpaszoBanue sHEPTUH B (Pa30BHIX
nepexoaax

86

ypaBHeHI/Ie TEII0BOro OajlaHca

87

Pemenue 3agau

88

[ToBepxHOCTHOE HaTshkeHue. Kanusisipabie
siBJIeHUsI. J{aBieHue 1o UCKpUBJIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlammaca

89

O00011IeHIE U CUCTEMATH3aIis 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da3o0BbIe IEpEXOBI"

90

Kontponbnas pabora mo reme "ArperaTHsie
cocrosinus BeniectBa. Ga3zoBbie nepexoab"”

91

DnekTpu3anus Tel U €€ MpOosIBICHUSL.
DIeKTpuyecKui 3apsia. [IBa Buaa
AIEKTPUIECKUX 3apsA0B. [[poBoaHMKH,
JUAJIEKTPUKU U TIOTYTIPOBOIHUKH

92

DneMeHTapHBIN ANEKTPUUYECKUH 3apsia.
3aKOH COXPAaHEHUs YIEKTPUYECKOTO0 3apsaaa




B3anmopencrsue 3apsnoB. Toueunsie

% 3apsabl. 3akoH Kynona

94 Pemtenue 3amau

95 Dnekrpuueckoe nojue. Ero aeiictBue Ha
ANEKTPUYECKHUE 3aPsI/IbI
Hanpsk€HHOCTD 37I€KTPUYECKOTO MOJIS.

96 [TpoOHpIii 3apsia. JInHUKM HANPSHKEHHOCTH
aneKTpudeckoro nosst. OQHOPOIHOE
ANEKTPUUYECKOE TT0JIe
[ToTeHManbHOCTD STEKTPOCTATHUECKOTO

97 moJist. Pa3HOCTH MOTEHIMAIOB |
HaTpsHKEHHE
[ToTeHnmansHas SHEPTUs 3apsiia B

98 ANEKTPOCTaTHYECKOM TioJie. [ToTertmnan
ANEKTPOCTATHYECKOTO TIOJIS
CBsi3b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH

99 MOTEHIIUAJIOB JJISl SJIEKTPOCTATHUECKOTO
oISt

100 [TpuHIHI CYyNEPITO3UITNN YICKTPHIECKUX
rnoJseun

101 Pemrenue 3amau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsKeHHOU cepbl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mapa. [Tone paBHOMEPHO 3apsHKEHHOM
0ECKOHEYHOU TIIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.

YcnoBue paBHOBECHS 3apsAI0B




JIMDIIEKTPUKH U IIOJIYIIPOBOJHUKH B

105 ANEKTPOCTATUYECKOM I10JI€
Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOPa. DNEKTPOEMKOCTH IJIOCKOTO
KOH/IeHCaTopa

107 [TapannenpHoe coeIMHEHUE KOHAECHCATOPOB

108 [TocnenoBarenbHOE COEAUHEHHE
KOH/ICHCAaTOpOB

109 DHeprus 3apsKEeHHOT0 KOHAEHCaTopa

110 Pewenue 3anau

111 JIBr>KeHUWE 3apsSyKEHHOM YaCTULIBI B
OJTHOPOIHOM 3JIEKTPUUECKOM I0JIe

112 Pewenue 3anau

113 O000111eH1E U CUCTEMAaTH3alis 3HAHUH 110
TeMe "OeKTpudeckoe nose"

114 KonTponbHas pabota o teme
"OnexTpuueckoe noiue"
Cuna toka. [locTostHHBIN TOK. Y cnoBus

115 CYIIIECTBOBAHUS TTOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA

116 Hcrounukn Toka. Hanpspkenune u 9/1C

117 3akoH OMa Uit yJacTKa LETH.
DIEeKTPUYECKOE COTPOTUBIICHHE
3aBHUCHUMOCTb COITPOTHUBIICHHS OTHOPOIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U IO N
MONEPEYHOT0 CEYEHUS

119 VY nenbHOE CONPOTUBIICHUE BEILIECTBA.

Pemnrenue 3anau




[TocnemoBarenbHOE, APALICIBHOE,

120 CMEIIaHHOE COCIMHEHHE TTPOBOTHUKOB L

121 Pacuér pa3BeTBIEHHBIX JEKTPUUECKUX 1
neneit. [Ipasuna Kupxroda

122 Pemenue 3anaua 1

123 Pabota sanexkTpuieckoro Toka. 3akoH 1
Jxoyna —Jlenua

124 Pewenue 3anau 1
MOIIHOCTB AIEKTPUIECKOTO TOKA.

125 TennoBas MOITHOCTh, BEIZCIIICMAas Ha 1
pesucrope

126 Pewenue 3anau 1

127 O/J1C u BHyTpEeHHEE COTPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 11 OJTHOM (3aMKHYTOH) 1
BJIEKTPUYECKON e

129 Pemenue 3amau 1

130 MoIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ampikanme 1

132 KonneHncarop B 1ienu mocTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemenue 3amad o reme "IlocTosIHHBIN 1
BJIEKTPUYECKUM TOK"

135 Pemenue 3amay o teme "IlocTOSHHBIN 1
AIEKTPUUYECKUN TOK"

136 Pemrenue 3amay o teme "I1ocTOSHHBIN 1

AIEKTPUUYECKUN TOK"




137

O0001IeHre U CHCTeMAaTU3allus 3HAHUH 110
teme "[loCTOsITHHBIN 3IeKTpUYEeCKUd TOK"

138

KontponbHas pabora no teme
"IIoCTOSHHBIN 3J1EKTPUYECKU TOK"

139

DneKTpruYecKasi MPOBOAUMOCTb Pa3IMUHbIX
BEIIECTB. DJIEKTPUUECKUM TOK B METaslIaxX.
CBepXIIpoBOIMMOCTh

140

DNEeKTpUUECKUN TOK B pacTBOpax U
pacIuiaBax JIEKTPOIMTOB. 3aKoHbI Papazest
JUIS DIEKTPOJIHA3a

141

DnekTpuyeckuil Tok B razax. [lnazma

142

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHbie npu6opsl

143

DNeKTpUUECKUN TOK B MOTYIIPOBOJIHUKAX

144

[TomynpoBOTHUKOBBIE TPUOOPEI

145

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mMepeHue cuiibl TOKa ¥ HANPSKEHUS B
[ETH MTOCTOSTHHOTO TOKA IPH MTOMOIIIN
AHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX
npubopoB" uK "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GPU3NIECKUX BETUUUH MPH
MOMOIIIM KOMIIBIOTEPHBIX JATYUKOB"

146

@u3nYeCcKuil NPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTI'O IBUKEHUS C
LIEJIbIO ONPEEIEHNS MTHOBEHHOM
ckopocTH"

147

DU3NYECKUI TPAKTUKYM IO TEME




"H3mepenue ycKopeHus pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOM INIOCKOCTH" MITH
"UccnenoBanue 3aBUCUMOCTH MyTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM
JIBHOKEHUH"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune yckopeHus CBOOOHOTO
nagenus” unu "M3yuenue NBOKCHUS TeNa,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3y4yeHue ABMKEHUS Tella [0 OKPYKHOCTH
C MOCTOSIHHOM 110 MOJYJIIO0 CKOPOCThIO" MITN
"UccnenoBanue 3aBUCUMOCTH MIEpUOA
oOpareHus: KOHWYECKOro MasgTHUKA OT €Tro
napameTpoB"

150

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepeHue paBHOAECHUCTBYIOIIEH CUIIBI
IIpH IBUYKEHUH OpyCcKa M0 HaKJIOHHOU
mwiockoctu" win "IlpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT €ro Maccsel”

151

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenqoBanne 3aBUCHMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM o0pasie, oT ux aedpopmanun”
iy "M3yueHne NBUKEHHS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH Uepe3




JIErkuii OJIoK"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uImeHTa
3aBucumoctu Frp(N)" mwmm "UccnenoBanue
JBYOKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM K03 PULIIEHTOM
Tpenusa" unu "M3yueHnue qBUKEHUA rpy3a

152

Ha Bally ¢ TpeHueM"

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue ycinoBUi paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIETO OCh BpalieHus"
153 nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHUBOCTU TBEPJIOTO TEJIA, UMEIOIIETO
TJI0IA b OTIOPHI"

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY ITyTH" 1 "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH 3IEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHe
MU3MEHEHHUS UMITYJIbCa TEJa C UMITYJIbCOM

154

cunbl" uin "HccnenoBanue coxpaHeHUst
UMIYJIbCa MPU YIPYTroM B3aMOJICUCTBUN"
nmy "M3MepeHne KHHETUYECKON SHEPTUH
Teja 1o TOpMO3HOMY ITyTu"

Pu3NYECKU IPAKTUKYM 110 TEME
155 "N3yueHne n30TepMUUECKOro Imporecca
(pEKOMEHI0BAHO UCIIOIb30BAHUE




nudposoit nadoparopun)" win "M3ydenue
n30X0pHoro npouecca" win "U3ydenne
n3obapHoro npomecca” unu "[IpoBepka
ypaBHEHUS COCTOSHUS"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaeabHOoM TEMI0EMKOCTH" MITH
"HccnenoBanue npoiecca OCThIBAaHUS
BeulectBa" wiu "Mccnenoanue
aauabaTtHoro npouecca” uinn "U3ydyenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPhbl KUTICHUS
JKuakocren"”

157

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEHN HCTIapeHust
xuakocten" unum "M3Mmepenue ynenpHON
TEIUIOTHI II1aBJIeHUs abAa" unu "U3yuenue
CBOMCTB HAaCBIIICHHBIX TApOB" MU
"N3mepeHne abCoMIOTHOMN BIAXKHOCTH
BO3/IyXa U OIEHKa MacChl IapoB B
nomenieHuun". M3mepenne koddduirenta
MMOBEPXHOCTHOI'O HATSHKEHUS

158

Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTuu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUs TOKa B LIETH, COAEPKaAIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTESHIIUATIOB (HATIPSIKEHUS ) TPH
MOCJIeI0BATEIbHOM COEIMHEHUN




KOHJIEHCAaTOpOB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3Mepenue yiaeabpHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"HccnemoBanre 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JUTS JIAMIThl HAKATUBaHHS "

160

Ou3nyecKkuil MpakTUKyM 0 TeMe
"Habmronenue anekTpoiausa" uim
"M3mepenue 3apsijia 0JJHOBAJICHTHOTO HOHA"
mw "HccnenoBaHue 3aBHCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIepHOI XapaKTepUCTUKH ruoa"

161

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3anus 3HaHUH 110 TEME
"Kunemaruka"

162

PesepBHrlit ypok. O60011IeHNE 1
cucTeMaTu3alus 3HaHUH 110 TEME
"lnHamMuka"

163

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTu3anus 3Hanui no reMe ""CraTuka
TBEpAOro Tema"

164

PesepBHeIit ypok. O6001ICHNE U
cucTeEMaTH3allisl 3HAHUH 110 TeMe ""3aKOHEBI
COXpaHEHUs B MEXaHUKe"

165

PesepBHbIit ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHuy no TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"




166

PeseprubIil ypok. O6001ICHNE U
cHCTEMAaTH3alis 3HaHUH 110 TEME
"TepmonuHamuka. TeraoBble MAIIMHBL"

167

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"ArperaTHbl€ COCTOSIHUS BELIECTBA.
®da3oBble nepexobl"

168

PesepBHrliit ypok. O60011eHNE 1
CUCTEeMAaTH3aIMsI 3HAHUH 110 TEME
"DnexkTpuueckoe nose"

169

PesepBHeIi ypok. O000IICHHE 1
CUCTEeMaTH3allusI 3HaHUH [0 TeMe
"I[TocTOSIHHBIH 2JIEKTPUUYECKHI TOK"

170

PesepBubiil ypok. O6006111eHIE 1
cUCTEMATH3ansI 3HaHUH 110 TeMme "TOoKH B
pa3nu4YHbIX cpenax”

OBIIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

170
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Juaus YMK T. SI. MskumieBa. ®usuka (10-11) npodusbHbIi ypoBeHb

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. AKTHBU3aIUS TIO3HABATEIHLHOU JACATCILHOCTH YUAIIUXCS HA YPOKax (GU3UKU IIpr

n3y4yeHuu HoBoro matepuaina. JI.A.MBanosa. M. 1978.

2. JlumakTuaeckuii Matepualt o (¢pusuke:pu3nKa B XyI0KECTBEHHON JIMTEpaType.

7-11xn.-M.: [Ipocsenienue, 1996.

3. 3anumarenbHbie onbIThl lu Crienino M. ., M., «Actpens, 2005.

4. 3anumarenbHas pusuka, Kuura 1, Ilepenvman S1.1., M., «Haykay , 1965.

5. 3anumarenbHas pusuka, Kuura 2, Ilepenvman 1.1., M., «Haykay , 1979.

6. 3anumarensHas ¢usuka, ['anenepmrreiin JI.A. — M.: POCM3SH, 200

7. Kocmoc y Te6s noma, Pabuza @., M., «JleTckas nuteparypay, 1978.

8. OnbITHI B foManiHei madboparopuun, budmmoreuka «KBanty», Kukonn N.K. M.,
«Hayka»,1980.

9. CraBum ombrTel. Kaurn 1,2,3, Cenvancku T., UensaOuHck, «Apkanm»,2008.

10. ®usuka 1 acCTpOHOMHS B TIOX0J1e ¥ Ha ipupojie, Enpkun B.U., Mapmanr J1.JI, M.,
«IIxonpHas mpeccay, 2003

11. ®usuka B 3arajikax, MOCIOBHIIAX, CKa3Kax, MO33UH, IPO3€E U aHETJO0TaX:

nocobue s ydamuxcs u yaurenei, C.A. Tuxomuposa.-M.: MueMo3uHa,

2008.

12. ®usuka. 3aHUMAaTEIHHBIC MaTEPHAIBI K ypokaM 7 kiacc., Cémke A.U., M.,

«3parensctBo HII DHACy, 2004.

13. DnemenTapHbIl yueOHUK pr3uky mox pexakmueit akanemuka I'.C. JlanacOepra.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
HUHTEPHET

http://gannalv.narod.ru/pic/ JIeBoBckuit M.b. Pucynku nogpusmke
http://elkin52.narod.ru/biofizika.htm Caiir Enpkuna Buktopa. 3anumarensHast
¢usuka http://physics03.narod.ru/ dusnka Bokpyr Hac
http://class-fizika.narod.ru/ Knacc-dusuka

http://www.fio.by/vypusk/Potok 50/group 1/user_1/index.htm O ¢usuke Ha
Ha4YaJIbHOM JTaIe ee 00 y4IeHHs

http://meteoweb.ru/clouds.php Mup obnakos

http://www.somit.ru/karta.htm MudopmannoHHbIe TEXHOIOTHH,
aHMMHpPOBaHHBIC Mozenu http://www.nkj.ru/ Xypuan «Hayka 1 )Ku3HbY
http://braingames.ru/?path=comments&puzzle=30 3axaun, 3araaxu,
norudeckue urpsl http://e-science.ru/ Iopran EcrecTBeHHBIX Hayk
http://www.home-edu.ru/user/uatml/00000007/anonsy_2005_2006/index-phiz.htm
Kypcsl naboparopun EcrecTBo3Hanus - pusnka
http://physics.nad.ru/physics.htm ®dusrka B anHumanm
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