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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke (MpodUIBLHBI YPOBEHh) HAa ypPOBHE CPEIHETO OOIIeTro
oOpa3oBaHHs pa3paboTaHa HAa OCHOBE IMOJIOKEHMH M TpeOOBaHUN K pe3yibTaTaMm
OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOW Mporpammsbl, mpejactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuy€toMm (enepanbHO pabodeil MporpaMmbl BOCHUTAHUS U
Konnenmuu npenoaaBanust ydyeObHoro mpeamera «@Pusumka» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit @eaepaiuu, peaanu3yomnmnx OCHOBHbIE 00pa30BaTEIbHbIE
IPOrpaMMBI.

[Iporpamma 1o @u3uke ompenenseT o00s3aTeIbHOE MPEAMETHOE COJIep KaHHe,
YCTaHABIMBAET PEKOMEHYEMYIO IOCIIEOBATEIbHOCTh U3YYEHHUS] TEM M pa3JeiioB
y4eOHOro TpeaMeTa C y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTr0 Ipoluecca, BO3pacTHbIX 0coOOeHHOCcTeN oOyyatomuxcs. [Iporpamma
1o ¢pu3uKe JaET MpeICcTaBICHUE O LEsIX, COAepKaHUM, OOLIEH cTpaTeruu 00y4eHus,
BOCIMTAHUS U Pa3BUTHA 00YYarOIIMXCS CPeICTBAaMU yueOHOro npeamera « Pu3nkar»
Ha yriayO0JaEHHOM YpOBHE.

N3ydenne kypca pusuku yriayOia€HHOIO YPOBHS IO3BOJISIET pPEeain30BaTh 3aJaud
npoecCHOHANFHON OpPHEHTAllMW, HaNpaBlIeHO Ha CO3JaHUE YCIOBHHM IS
MPOSIBIICHUSI CBOMX HWHTEIICKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH KaxIbIM
oOydJarouumcsi, KOTOpble HEOOXOIMMBbI I MPOAODKEHHS O0Opa3oBaHHS B
opraHu3anusXx Mpo(ecCHOHaNTbHOTO 00pa30BaHMUsI 1O PA3NTUYHBIM  (DUZHKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIUATIbHOCTSM.

B nmporpamme no ¢pusnke onpeaenstoTcs IIaHupyeMble pe3yIbTaThl OCBOSHHUS Kypca
(bU3UKN Ha YPOBHE CpPEeAHEro 00111ero 00pa3oBaHus: JIUYHOCTHBIE, METANIPEAMETHEIE,
npenaMeTHbie (Ha yriyonéHHoMm ypoBHe). HaydHo- MeTO1010THYeCcKo OCHOBOM JIJIst
pa3paboTKu TpeOOBaHMM K JMYHOCTHBIM, METampEeIMETHbIM M IPEeIMETHBIM
pe3ynbTaTaM OOydYarollMXCsl, OCBOMBUIMX MpOrpaMMmy IO (U3HKE Ha YypOBHE
cpeaHero oOmiero oOpa3oBaHUsi Ha YINIYOJIEHHOM YpPOBHE, SIBJISIETCS CHUCTEMHO-
JeSITeIbHOCTHBIHN MOAXO/I.

[IporpamMma no ¢u3nKe BKIIOYAET:

IJTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUA Kypca (PU3UKHU Ha YIIIyOJIEHHOM YpPOBHE, B TOM
YrCIie IPEIMETHBIE Pe3yIbTATHI 0 TOAaM O0YUCHHS,

cofiepkanue yueOHoro npeamera «Pusnkay 1mo rogaM o0ydeHH



du3uka Kak Hayka o HaumOoJsiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYIAs B KayeCTBE
y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUH 00
okpyxaromeM wmupe. LlkonpHbIl Kypc (QU3MKM — CHUCTEMOOOpa3yromMi s
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, IOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE NPOIECCOB W SIBJICHHM, M3y4aeMbIX XUMHEH, OHoiorueu, (usmueckoit
reorpadueii u actpoHomueit. Micronb30BaHue ¥ aKTUBHOE IPUMEHEHHUE (PU3HMUECKIX
3HAaHUU ONpPENEINIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B
cdepe IHEPreTUKHU, TPAaHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJyYEHHUS] HOBBIX MaTEpPHUAJIOB
C 3aJaHHBIMU CBOMCTBaMHu. M3ydeHue (U3UMKKM BHOCHUT OCHOBHOHM BKIaa B
(GopMupOBaHHE €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa O0Oydaromerocs, B
(opMHpOBaHNE YMEHUI MPUMEHITh HAYYHBIM METOJ MO3HAHUS NPH BBITOJIHEHHUH
UMU Y4eOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca pu3nku Ha YpOBHE CPEIHET0 00IIero 00pa3oBaHUs MOJIOKEH Ps
UJEH, KOTOPbIE MOXKHO PACCMaTPUBATh KAK IPHUHIIMIIBI €r0 TOCTPOEHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEU KypC SBISETCS JOTUYECKH
3aBEPIIEHHBIM, OH COAEPXKUT MaTepual U3 BCEX Pa3leioB (M3HKHU, BKIKOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesa 2enepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca PU3HKU 00bEAUHEH
BOKpYT (u3myeckux Tteopud. Beagymum B Kypce sBiseTcss (OpMHpPOBaHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzamus nOpearnosiara€T HUCMOJb30BaHUE
IYMaHUTapHOTO MOTEHIMana (U3NYECKON HayKd, OCMBICIECHHE CBSI3U Pa3BUTHS
($U3HUKHU ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoea npuxnaonou nanpagnennocmu. Kypc (usuku yriyOn€HHOrO ypOBHS
pearnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHMYECKHX
MIPUJIOKEHUM U3YYEHHBIX TEOPHI 1 3aKOHOB. [Ipr 3TOM paccMaTpuBaroTCs Ha ypOBHE
oOIIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTUH.
Hoea rkonozuzayuu peanvsyercs NoCpeACTBOM BBEJICHUS DJIEMEHTOB COACpKaHUs,
MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHHMKH M TEXHOJIOTUH, a TaKKe 00CYKIeHUs MPOOJIEM palliOHATIBHOTO
IPUPOAOIIONB30BAHUS U SKOJOTUYECKON 0€30MacHOCTH.

OcBoeHue coaepkaHuss TporpaMMbl MO (U3UKE JOJDKHO OBITh MOCTPOEHO Ha
MPUHIIUIIAX CHUCTEMHO-JEATEIbHOCTHOrO moaxona. Jns ¢u3uku peanuszaiusi 3TUX
MPUHLIUIIOB 0a3MpyeTcsi Ha MCIOJIb30BAHUM CAMOCTOSITEIBHOTO SKCIEPUMEHTa Kak
MTOCTOSIHHO JIeHCTBYIOMIEro hakTopa yueOHoro mpoiiecca. J[Jis yriryoiéHHOTro ypoBHS
— 3TO CHUCTEMA CaMOCTOSITEIBHOIO YYEHUYECKOTO JKCIIEPUMEHTA,



BKJIIOUAIOIIETO (PpOHTANBHBIE YYEHMUYECKHE OIBITHI MPU HM3YYEHWHU HOBOTO
MaTepuaia, JabopaTopHble pabOThl U pabOTHI MpakTUKyMa. P aboThl mpakTUKyma
UHTErPUPOBAHBI B CUCTEMY JIaDOPATOPHBIX PabOT, KOTOPbIE MPOBOISTCS B MPOIECCE
u3ydeHus: pasnena (temsl). [lpu sTomM mom paboTamu HpakTUKyMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ MCCJIEIOBAaHHE, KOTOPOE TPOBOAUTCA MO  PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BHIa O€3 MOIIAroBOM MHCTPYKIIUH.

B nporpamme no ¢uszuke cuctemMa y4eHMUECKOTO HKCIIEPUMEHTA, JabopaTOpHBIX
paboT U MpaKTUKyMa MpeACTaBICHA €AMHBIM NepeyHeM. BbIOOp TeMaTUKu ISl 3THX
BUJIOB YYCHHUYECKHUX TMPAKTUUYECKUX pabOT OCYIIECTBISAETCA Yy4aCTHUKAMU
00pa3oBaTENbHOTO MPOLECCAa UCXOAS U3 OCOOCHHOCTEN MOYPOYHOro MJIAHUPOBAHUS
U ocHaimleHuss kabuHera usuku. Ilpu >ToM obOecnieyuBaeTcsi OBJAJCHUE
OOy4JaroMMHUCS YMEHUSIMU TPOBOAUTH TPSIMBbIE M KOCBEHHBIE H3MEpPEHUS,
UCCIIEJIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUI0KEHHBIX THUIIOTE3.

bonbiioe BHUMaHuE yaemsieTcsl peleHNI0 PacuETHRIX U Ka4eCTBEHHBIX 3anaad. [lpu
ATOM JUIsl pacYE€THBIX 3a/1ay MPUOPUTETOM SIBISFOTCS 3a7add C SBHO 3aJaHHOU U
HESIBHO 3a/laHHOM (PU3MUECKON MOJENblo, MO3BOJSIONINE MPUMEHITh HW3YYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 paszzeiia Kypca, TaKk U HHTErpupys
NMPUMEHEHNE 3HAHUH U3 pa3HbIX pa3/iesioB. [ KauecTBEHHBIX 3a/1ad MPHOPUTETOM
ABJISIFOTCS 33JJaHUs HA 00BSICHEHUE/TIPEACKA3aHNE MPOTEKAHU (PU3UUECKUX SBICHHUM
U TIPOLIECCOB B OKPYXAIOIIEH KU3HH, TPEOYIoIne BbIOOpa PU3NUECKON MOIEIH TS
CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OPI'OC COO x MarepuaibHO- TEXHHUYECKOMY
o0ecreyeHnto y4eOHoro rnpoiecca Kypc (pu3uku yriiyoJIEHHOTO YpOBHSI HA YPOBHE
cpenHero oOmero o0pa3oBaHUs JOKEH H3y4aThCsl B YCIOBHUSAX MPEAMETHOrO
kabuHera. B kabOuHere (QU3NKKA [TOHKHO OBITH HEOOXOaMMOE JabopaToOpHOE
o0opyioBaHuE I BBIIIOJIHEHUS! YKA3aHHBIX B IpOrpaMMme Mo (pU3MKe YIEHHUECKUX
OMBITOB, JAa0OPATOPHBIX PadOT U padOT MPAKTUKyMa, a TaKXKe JEMOHCTPALIMOHHOE
o0opyoBaHUE.

JleMoHCTpanmoHHOE 000pyAoBaHHE (POPMHUPYETCS] B COOTBETCTBUU C MPHHITUIIOM
MUHUMAJIbHON JOCTATOYHOCTH M OOECHEeUMBAaET IMOCTAHOBKY MEpPEUYHCICHHBIX B
nporpaMMe No (PU3HMKE KITIOUEBBIX JEMOHCTpAIMM JUIsl UCCIEIOBAHUS H3y4aeMBbIX
SBIIGHUH W TIPOIIECCOB, HMIUPUYECKUX H (PyHIAMEHTATBHBIX 3aKOHOB, WX
TEXHUYECKUX TPUMEHECHHIA.

JlabopaTopHoe 000py10BaHUE 1T YYEHUIECKUX MPAKTUUECKUX padoT hopMupyercs
B BHJI€ TEMATUYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacyére



OJTHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarnueckue KOMIUICKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX HPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU HEMSIMH  H3ydeHUs (u3uKku B 00ImEeM o0O0pa3oBaHUU SIBISIOTCA:
dopMupoBaHHe HHTEpeca M CTpeMJIeHHS OOydJalomuXcsi K HaydHOMY
M3YYEHUIO TPUPOJIbL, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUI O HAay4yHOM METOJ€ TO3HAaHHA U (opMHpOBaHHE
HCCJIE0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJICHHSIM;

(opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3Y4YEHHs OCHOB
CTPOEHHUS MATepUU U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

(opMHpOBaHNE YMEHUN OOBSICHATD SIBJICHUS C HCIOJIb30BAHNEM (PU3UUECKUX 3HAHUIA
U HAYYHBIX JI0KA3aTEeNbCTB;

(opMHpOBaHKE NPEICTABICHUIN O POJIA (PUBHKH JIJISl PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHii;

pa3BUTHE MPEICTABICHUNH O BO3MOXKHBIX cepax Oyaymeld NmpodecCHOHATBHON
JESTEIbHOCTH, CBA3aHHBIX C (PU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOY4YeHMIO B
STOM HaIpaBIICHUHU.

JlocTuKeHHe ITHUX LieJIel 00ecTieYnBaeTCs pelIeHUEM CIIEAYIOIIUX 3a/1a4 B IIPOLIECCE
M3y4deHHs Kypca (PU3UuKH Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAaHUH 00 00IIMX (HPU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKJIKOYAs MEXaHUKY, MOJIEKYJISAPHYIO (QU3HUKY, DSJIEKTPOAUHAMUKY,
KBaHTOBYIO (PM3UKY U JIE€MEHTHI aCTPOPU3UKHY;

(opMupoBaHne yMEHUH NPUMEHATH TEOPETUYECKUE 3HAHMS I OOBSCHEHUS
¢uznyecKkux SBIECHUN B MPHUPOAE W ISl TPHUHATHS TMPAKTUYECKUX PEUICHUH B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIIOCOOOB pEIIEHHUsI Pa3IMYHBIX 3aJlady C SBHO 3aJIaHHOM (hU3MYECKOM
MOJIETIbIO, 3a/ay, IOAPA3yMEBAIOLIUX CaMOCTOSITENIbHOE CcO37aHue (HU3HUECKOi
MOJIEJIH, aIeKBaTHON YCIIOBUSM 3a/1a4H, B TOM YHCJIE 33]]a4 HH)KEHEPHOT'O XapaKTepa;
NOHUMaHUE (PU3NYECKUX OCHOB W MPUHILIUIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIaJICHHE METOJJaMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS U IPOBEACHUS (PU3UUECKUX
AKCIIEPUMEHTOB, AaHaJlU3a W UHTEpnperauud MHPOPMALMK, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIOBMH [JI1 Ppa3BUTUS YMEHHMH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE HHTEpeca K cdepam mpodeccuoHANbHON IESTENbHOCTH, CBSI3aHHOM C
(U3UKOM.

B cootBerctBumn ¢ tpedoBanusiMu GI'OC COO yrnyOnéHHBIM ypOBEHb H3yYCHUS
yaeOHOTO mpenMera «@Pu3WKa» HA YPOBHE CpEIHEro oOOIero oOpa3oBaHUs
BbIOMpaeTcs OOyYaroUMMUCS, TUIAHUPYIOUIUMU TPOJOJDKEHUE OoO0pa3oBaHUs IO
CHEIUATBHOCTSIM TEXHOJIOTHYECKOTO POdUIIs.

Ha wsydenume ¢u3uku(npo@uibHeIii YpOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcs B 10 knacce (mpoduiibHbI ypoBeHb) 170 yacoB (5 yacoB B
HEJICITIO).



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hayunblii MeTO1 NO3HAHMSI IPUPO/bI.

dusuka — pyHaaMeHTalbHas Hayka o Ipupojie. HayuHbiit MeTo 1 MO3HAHUS M METO/IbI
uccae0BaHus PU3NIECKUX SBICHUM.

OKCIIEpUMEHT U TeOopHs B TMpoliecce IMo3HaHusA Tpuponabl. HabOmogenue wu
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus (GU3HMYECKMX BEIMYMH (QHAJOroBble U HHU(POBBIC
U3MEPUTEIbHBIC IPHUOOPHI, KOMIIBIOTEPHBIC TATUNKOBBIC CUCTEMBI ).

[TorpemHocTn n3MepeHn GU3NIECKUX BEIMUMH (a0COTIOTHASI 1 OTHOCHUTEIIbHAS).
MopenupoBanue GU3MYECKUX SBJICHUM W TPOLECCOB (MaTrepualibHas ToOYKa,
a0COJIFOTHO TBEPJI0E TENO, UJIealIbHAS KUIKOCTb, UJI€aJIbHBINA Ta3, TOUCUHBIN 3apsiy).
I'uniore3a. ®U3UUECKUN 3aKOH, TPAHUIIbI €70 IPUMEHUMOCTH. PU3HUUYECKas TEOPHUS.
Pons 1 MecTo pusuku B popMHUpOBAaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPa, B
MPAKTUYECKOMN AEATEIbHOCTH JIIOACH.

Yuenuueckuii a3xcnepumenm, nabopamopmsie padbomot, npAKMUKYM.

N3mepenre cuiibl TOKa W HalpsOKEHUS B LIENM MOCTOSHHOTO TOKAa MPU TOMOIIU
aHAJIOTOBBIX U ITU(PPOBHIX U3MEPUTEHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoil naboparopueir mo Qusuke. I[lpumepsl u3MepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmkeHue. OTHOCHUTENBLHOCTh MEXaHHYECKOTO JIBMIKCHHSL.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 37291 MEXaHUKH.

Pannyc-BexkTop MaTtepuasibHOW TOYKH, €ro MPOEKIIMKU Ha OCH CHUCTEMbl KOOPJMHAT.
Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaJibHOW TOYKHM, WX TPOCKIMM HAa OCH CUCTEeMbl koopauHat. CrokeHue
[IEPEMELEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMPSMOJUHEUHOE JBUKEHUE. 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U MYTH MaTE€pUaIbHOM TOYKH OT BPEMEHU M UX
rpaduku.

CBobOomHOe maacHHE. YCKOpeHHE CBOOOMHOrO majeHus. JIBWKeHHWe Tea,
OpOIIICHHOTO TIOJT YIJIOM K TOPU30HTY. 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX TpaduKH.



KpuBonunerinoe nswxenue. J[BMKEHHE MaTEpPUAIbHOM TOYKH II0 OKPYKHOCTH.
VYrinoBas u  nuHeiWHas  ckopocth. Ilepuog u yactora  OOpalleHUs.
LlenTpocTpeMutensHoe (HOpMAJIbHOE), KacaTellbHOE (TaHTE€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHndeckne yCTpOMCTBA U TEXHOJOTHYECKHE IMPOLECCHI: CIUAOMETP, IBUKECHHE
CHapsJI0B, LICMIHbIC, NIECTEPEHYATHIE U PeMEHHBIE TIEpeAaun, CKOPOCTHbBIC TUDTHI.
Jemoncmpayuu.

Mogenb cucTeMBI OTCUETA, WLIKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKCHUS.

CnocoOblI ucclieIoBaHus IBUKCHUI.

NimrocTpanuus npeaenbHoro nepexo1a U U3MEpeHne MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxeHusi Tena, OPOIICHHOTO MOJ| YIiIOM K TOPU3OHTY U
TOPHU30HTAJIBHO.

Hanpasnenue ckopocTH py ABUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TIyTEH, TPACKTOPUM, CKOPOCTEN ABHMXKEHHUSI OJJHOTO M TOTO K€ Tea B
pPa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.

N3ydyeHne HEPaBHOMEPHOIO JBHWIKEHHS C LEJIbI0 OINPENEICHUs] MIHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHHs TpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBUOKEHUU T10
HaKJIOHHOM IIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU.
N3mepenne yckopeHHsi CBOOOAHOTO TMajieHus (PEKOMEHJIOBAHO MCIOJb30BaHHUE
uudpoBoii 1adbopaTopun).

N3yuenune nBuxeHUs Tena, OpPOIIEHHOTrO rOpu3oHTalbHO. [IpoBepka rumoressl o
MPAMOM NPONOPLUHOHATBHON 3aBUCUMOCTH MEK 1Y TAIBHOCTBIO TMOJIETA M HAYAJIbHOU
CKOPOCTBIO TeJa.

N3ydeHue nBUKEHUS TeJIa MO OKPYKHOCTHU € MOCTOSTHHOM 10 MOJIYJIIO CKOPOCTBIO.
UccnenoBanue 3aBUCUMOCTH Tiepuoia oOpallleHus KOHMYECKOTO MasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii  3akoH Hrprotona. HMuepumanbasle cucremsl orcuéra. [IpuHiuumn
otHocuTenbHOCTH [anunes. HewnepuuanbHble cucTeMbl OTCYETa (OmpeesieHHeE,
IpUMEPBHI).
Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit
3aKoH HprOTOHA [11 MaTepuaabHOM TOYKU. TpeTnii 3aK0H
HproToHa 111 MatepuaibHbIX TOYEK.
3aKoH BCEMUPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh T'PABUTALMOHHOW U
WHEPTHON MacCBhl.
Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJACHHUS OT BBICOTHI HAJY
MOBEPXHOCTBIO TUIAHETHI M OT reorpaduyeckord muUpOTHL. J[BHKeHHE
HEOECHBIX TeJl M UX CyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, JBHXKYIIErocst ¢ yCKOPEHHEM.
Cuna tpenus. Cyxoe Tpenue. Cuna TPeHHMS CKOJBXEHUS M CWIA TPEHUS IOKOS.
Koaddumment tpenns. Cuna conpoTUBIEHUS NPU JBUKEHUU Tea B KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.
Jasnenue. [ uapocrarnueckoe nasienne. Cuna Apxumena.
TexHuyeckue yCTpouCTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: MTOAIMITHUKY, JBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Jemoncmpauuu.
Hab6untoienue nBM>KeHuUs Tell B MHEPLUAIbHBIX U HEMHEPLUAIBHBIX CUCTEMAaxX
OTCYETA.
[IprHIMI OTHOCUTEIBHOCTH.
Kayenne IByX LMIMHIPOB WM IIApOB PA3HOM MACCHl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAILHON CUCTEMBI OTCUETA.
CpaBHeHue PaBHOJCUCTBYIOIIEW  NPUIOKEHHBIX K TeIly CHI C
IIPOU3BENCHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHOW CUCTEME OTCYETA.
PaBeHCTBO cni1, BOZHHKAIOIIMX B PE3YIbTAaTE B3aUMOAEHCTBUS Tell. M3Mepenne macc
10 B3aUMOJICHCTBHUIO.
HesecomocTs.
Bec tena npu ycKOpeHHOM NOABEME U NTAJICHUH.
IleHTpOoOeKHBIC MEXaHU3MBI.
CpaBHEHHE CUJI TPEHUS TIOKOSI, KAUEHHS U CKOJIbKEHUS.
Yuenuueckuit 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.
N3mepennie paBHOAEHCTBYIONIEH CHIT IIPU ABUKEHUHU OpycKa IO HAKIOHHON
IIJIOCKOCTH.
[IpoBepka rUMoOTE3bl O HE3aBUCUMOCTH BPEMEHHU JBUXKEHHUS Opycka 1o
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



UccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenue ABUAKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIETKUI
OJI0K.

N3mepenne kordduiimeHTa TpeHUsl MO BEIUMYMHE YrioBOro Koddduimenra
3aBucUMOocTd Frp(N).

UccnenoBanue nprxeHust Opycka 1o HAKJIOHHOM TNIOCKOCTH € IEPEMEHHBIM

K03 (HUIIUEHTOM TPEHUS.

N3ydenue nBuxeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpAOE Teno. [locTynaTenbHOE U BpaliaTeabHOE JIBHKEHHUE TBEPIOTO
Tesna. MOMEHT CHJIbI OTHOCUTENIBHO OCU BpameHus. [lnedo cuibl. CnoxeHue Cuil,
MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VY cioBust paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHMYECKHME  MPOLECCHl:  KPOHIITEHH,
CTPOUTENIBHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jlemoncmpauuu.

VYcnoBus paBHOBecus. Bubl

pPaBHOBECHSL.

Yuenuueckuit 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.
Uccnenosanue YCJIOBUM PABHOBECUS TBEPAOrO TeEJld, HMEIOLIETO OCh
BpAaIlICHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydenne ycToMuMBOCTH TBEPIOTO TENA, UMEIOLIETrO MIJIOMIA/Ib OTIOPHI.

Tema 4. 3akonwvl coxpanenusn 6 mexaHuke.

Nmnynee MaTepuanbHOM TOUKH, CUCTEMBI MaTepUANIbHBIX TOUeK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

WMty nbC CHJTBI 1 ”3BMEHEHHE UMITYJIbCA TeJa. 3aKOH

COXpPaHEHUS UMITYJIbCA.

PeakTuBHOC ABMKEHME.

MomMmeHT uMIyJibca MaTepUalbHOM TOUKHU. IlpencraBieHue o cOXpaHEeHUH MOMEHTA
UMITYJIbCA B LIEHTPAJIBHBIX MOMIAX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduyeckoe
npeACcTaBieHUEe pabOThl CUIIBI.

MoIIHOCTb CUJIBL.

Kunetnueckass sHeprus mMaTepHAIbHON Touku. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.



[loreHuManbHBIE W  HENOTCHUHAIbHbIE CWIbL.  lloTeHImManbHass  SHEprus.
[ToTennumanbHast 3HEeprusi ynpyro aehopMHUpOBaHHON mpyxkuHbL. [loTeHIManbHas
SHEPrus Tejla B OHOPOJAHOM I'PaBUTALMOHHOM MoJie. [loTeHnnanbpHas SHeprus Teia
B TpaBUTAllMOHHOM TI0JI€ OJHOPOJHOrO Mmapa (BHyTpM M BHe miapa). Bropas
KOCMHYECKASI CKOPOCTh. TpeThs KOCMUYECKAST CKOPOCTb.

CBsi3b pabOThl HEMOTEHIUAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOW SHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHECHUSI MEXaHUUYECKOM YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUSL.

YpaBHeHue bepHyu A1t HACaTbHOW KUJIKOCTU KaK CIEICTBUE 3aKOHA COXPAHCHUS
MEXaHUYECKON SHEPTUH.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: JBUKECHUE PAKET,
BOJIOMET, KOMEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (UTYPHOE KaTaHUE HA KOHbKAX.
Jemoncmpauuu.

3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE

JBUKEHHE.

N3mepeHne MOITHOCTH CHJTBI.

N3MeHeHue 3Hepruu Tena npy COBEPIICHUU padOThl.

B3auMHble npeBpalieHusi KUHETUYECKOM M MOTEHLMAIBbHOW SHEPTUN IpU
JNEUCTBUM HA TEJIO CUJIbI TSXKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPIUH NMPU CBOOOTHOM MaJICHUU.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomaol, nPAKMUKyMm.

N3mepenune nmmyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenne cuiibl TATH, CKOPOCTH MOJETH JJIEKTPOMOOWIIE M MOIIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHust UMITYJIbCa IIPU YIPYTOM B3aUMOAEUCTBUU. M3mepenue
KUHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY IYTH.

CpaBHEHHE U3MEHEHUS TTOTCHIIMAILHON YPHEPTUU MPY>KUHBI C pa0OTOMN CHIIBI TPEHUS.
Omnpenenenre pabOTHI CUIIBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKIIOHHOM TIIOCKOCTH.
Pa3nen 3. MogekyaspHuasi pu3nka u TepMOIMHAMMKA.

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYECKOU MEOoPUU.

OcHOBHBIE MONOXKEHUsT MOJIeKyJsipHO-KuHeTn4Yeckol teopun (MKT), ux ombiTHOE
obocHoBanue. Jluddysus. bpoyHOoBckoe nBIKEeHHE. XapakTep ABUKCHUS U
B3aUMOJICMCTBUSL YACTUI[ BelIeCTBA. MoOJENu CTPOEHUsS Ta30B, KUIKOCTEH U
TBEPIIBIX TEI U OOBSACHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX



Mojenei. Macca u pazmepsl Mosekyn (atomoB). KonnuectBo BeectBa. [locrossnHas
ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u criocoOsl e€ usmepenus. [llkana remneparyp
Llenbcus.

Mogenp uaealbHOrO ra3a B MOJIEKYJIAPHO-KMHETUYECKOW TEOPHHM: YAaCTHIBI rasza
JOBI)KYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbIe 3akoHbl. Y paBHeHUue MeHeneeBa—Kianelipona. AGcontoTHas TeMIiepaTypa
(kana Temneparyp Kenbuna). 3akon JlaneroHa. M3omporeccsl B HaeanbHOM Ia3e
C TIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe  mpeicTaBieHUE
U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3p MEXIY NABICHUEM U CPEIHEN KUHETUYECKOW SHEPrHeil MOCTYNAaTelIbHOTrO
TEIJIOBOTO  JBWKEHUS MOJIEKYJ HJEaJbHOTO ra3a (OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3p  a0OCOJIIOTHOM TeMmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeaHei
KHHETUYECKOW SHEPrUuei MOCTyNaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.
TexHuyeckue ycTpoOHCTBAa M TEXHOJOTMYECKHE IMPOLIECCHI: TEPMOMETP, OapoMeTp,
MOJIy4YeHUE HAHOMATEPHUAJIOB.

Jlemoncmpauuu.

Mogenu IBUKEHUS YacTHI] BelecTBa. Moaenb

OpOYHOBCKOTO JBHIKCHHS.

Buneoponuk ¢ 3anuceio peaibHOro OpoyHOBCKOTO JBrkeHUs. [uddy3us
JKUIKOCTEM.

Mopens onsita [lTepHa.

[IpuTsskeHne MOJIEKYII.

Mopenu kpuctaumndeckux pemeérok. Hadmonenne u

HCCIIETOBAHNE U30IIPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomaol, nPAKMUKyM.

HccaenoBanue Ipolecca YCTAaHOBJIEHUSA TEIUIOBOIO PAaBHOBECUA IIPU
TeII000MEHE MEXKIy TOpsiUei U XOJIOAHOM BOJIOM.
N3yuenune M30TEPMHUYECKOI0 Tpolecca (PEKOMEHIOBAHO HCIOIb30BaHUE

1udpoBoii 1abopaTopun).

N3ydyeHne  M30XOpHOrO  mpolecca.

N3yuenne  u3obapHOro  mpoiiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxka. Tennoevie mauiumpl.

Tepmonunamuueckass (T[[) cucrema. 3amaHWe BHEIIHMX — YCIOBHM ISt
TEPMOJIMHAMUUYECKOW CUCTeMbl. BHellHue u BHyTpeHHUE napameTpbl. [lapamerpsl
TEPMOJIMHAMUYECKOW CUCTEMbI KaK CpPeIHUE 3HAaYEHUsl BEJIMYMH, OMUCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.



Hynesoe Hayaso TEPMOJIUHAMUKH. Camonpou3BoJbHast penakcanus
TEPMOJNHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogens uaeanbHOrO rada B TEPMOJAMHAMUKE — CHCTEMa YPABHEHUMN: ypaBHEHHE
MenneneeBa—KnanelipoHa W BBIPAKEHUE Uil BHYTPEHHEM DHEPIUM. Y CIOBUSA
OPUMEHUMOCTH 3TOM MOJENH: HHU3Kasl KOHLIEHTPAIMS 4YacTULl, BBICOKHE
TEeMIEPATypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUU OJHOATOMHOTO HJICAIBHOTO
rasa.

KBa3zucraruueckue u HeCTaTUUECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMoAuHAMHUKe. Brruucinenune paboTel 1o rpaduxy
npoiiecca Ha pV-auarpamme.

Termnonepenaya kak cnocod U3MEHEHHsS] BHYTPEHHEN SHEPTrUU TEPMOJIUMHAMUYECKOM
cucteMbl 0e3 coBepiieHus: padoThl. KOHBEKIIMS, TEMIOMPOBOHOCTD, U3JIyUEHHE.
KomuuectBo Temnotel. TemmoéMKocTh Tena. Y aeabHas U MOJSIpHasl TEIIOEMKOCTH
BellleCcTBa. YpaBHeHUe Maliepa. YenbHas TEIIoTa CropaHus ToIUMBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIpH Teronepenaue. [lousarre o0 aguabatHoM mporiecce.
IlepBblii 3aKOH TepMOJIWHAMUKH. BHyTpeHHsisi sHeprud. KoauyecTBO TEIIOTH U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.
BTopoii 3aKOH TEpMOAMHAMHKHN /I PABHOBECHBIX IIPOLIECCOB: 4YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CUCTEMbI MPOXOJUT €AMHCTBEHHAs
aguabara. AGCONIOTHAS TeMIlepaTypa.

BTopoii 3akOH TEepMOAMHAMUKHK [JI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepenaTh TEIIoTy OT 00Jiee XOJI0IHOTO Tea K 0oJjiee HarpeToMy 0€3 KOMITeHCAIUU
(Knay3uyc). HeobpatuMocTh TpUpOAHBIX MPOLECCOB.

[IpuHouner  geuctBus  TerioBbix  mammH. KL,

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKUE AaCHEKThl MCIIOJb30BaHUSI TEIUIOBBIX JABurarenei. TemioBoe
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTHYECKHE IPOIECCHI:  XOJIOJTUJIBHUK,
KOHJUITMOHEDP, AHW3EIbHBIM W KapOIOpaTOpPHBIM JBUTATENIM, MapoBas TypOWHA,
MOJTYYECHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTHIIM3alUs OMOOPraHUYECKOro TOTUIMBA JIJIs
BBIPAOOTKHU «TEIIOBOM» U DJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenune Temmepatyphbl pu ainadaTUIecKoM paciupennn. BozayiHoe

OTHUBO.

CpaBHeHUE yIEIbHBIX TEIIOEMKOCTEN BEIIECTB.



CriocoObl u3MeHeHus BHYTpeHHeH sHepruu. MccnenoBanue

aanabaTHOro IpoLecca.

KomnproTepHble MOJENM TEIUIOBBIX IBUTATENEH.

Yuenuueckuit skcnepumenm, nadopamopnvie padbomuol, nPAKMUKYM.

N3mepenne ynenbHOU TEMIOEMKOCTH.

HccenenoBanue nporecca ocThIBaHuA BenlecTsa. Mccnenosanne

aanabaTHOTO TpoIiecca.

N3ydyeHnne B3aUMOCBA3M DJHEPrUM  MEXKMOJEKYISIPHOTO  B3aUMOJCHUCTBUSA U
TEMIIEpaTypbl KAIIEHUS KUJIKOCTEH.

Tema 3. Azpezammnivie cocmoanusn eeuwecmea. Dazosvie nepexooni.
[TapooOpa3zoBanue u koHjeHcaus. McnapeHue u kuneHue. YaenpHas TeEIUIOTa
apooOpa3zoBaHUsI.

Hacpluennsle 1 HEeHachllleHHbIE napbl. KauecTBeHHass 3aBUCHMOCTD IUIOTHOCTH U
JABJICHUSl HACBIIMICHHOIO IMapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTh OT OO0OBEMa
HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPBI KUIICHHS OT AABJIEHHUS B )KUJIKOCTH.
BnaxxHocTs Bo3tyxa. AGCOIIIOTHAsE 1 OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe teno. Kpucramnuueckue u amop¢Hble Tenaa. AHHU30TPOIUS CBOMCTB
KpucTauioB. IlnaBineHue W KpuUCTAIIM3alMs. YJIelbHas TEIUIOTA IUIABJICHMS.
CyOmumarusi.

Hedopmanmu TBEpAOrO Tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaiiuii.

TeroBoe pacuIMpeHHe >KUAKOCTeH M TBEPABIX Tel, OOBEMHOE W JUHEHHOE
paciiipeHre. AHrapMOHM3M TEIJIOBBIX KOJeOaHUI YacTHI] BEIIeCTBA KaK MPUYMHA
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanne »Heprun B (HA30BBIX MEPEXOJaxX.

VYpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOe  HaTskeHHe. Ko3Q@puUuEHT MOBEPXHOCTHOTO  HATSKEHHS.
Kanmmapasie saBnenus. J[aBieHne moa MCKPUBIEHHOW MOBEPXHOCTBIO KHUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCcTpoHCTBAa M TEXHOJIOTMYECKHE NPOLIECCHI: JKUAKHAE KPHUCTAJLIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TerutoBoe pacmpeHue.

CBolicTBa HaCBIIICHHBIX [1APOB.

Kunenwne. Kunenue npu noHnxeHHOM JaBiieHuH. MI3Mepenue

CHUJIbI IOBEPXHOCTHOT'O HATSKEHHUS.

OnbITHI ¢ MBUTBHBIMU IIEHKaMU. CMaYrBaHUE.



KanunnsipHusie siBieHus.

Mopenu HeHbIOTOHOBCKOM xKuAKOCTU. CTIOCOOBI

M3MEPEHNS BIAXKHOCTH.

Hccnenoanne HarpeBaHus M IJIABJICHUS KPUCTAJUIMYECKOTO BelllecTBa. Buibl
nedopMariui.

Habmronenue mansix nedopmarniui.

Yuenuueckuit skcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3MepeHne yaenpHOM TEIIOThI IUIaBJICHUS JIbAA.

N3y4denune cBOMCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHON BIaXKHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
ITOMEIIECHU Y.

N3mepenue korppumeHTa HOBEpXHOCTHOTO HaTsKeHus. M3mepenue

moaynst FOHra.

HccnenoBanue 3aBUCUMOCTH Jie(popMaliiy pe3MHOBOTO 00pa3la OT MPHIOKEHHOUN K
HEMY CHJIBI.

Pa3zneua 4. DiekTpoaAMHAMHUKA.

Tema 1. Dnexmpuueckoe no.e.

DNIeKTpU3almsl Tea W €€ MPOSBICHUA. OJEKTpUYEeCKHil 3apsan. /[lBa Buna
ANEKTPUYECKUX  3apsiioB. [IpOBONHMKM, JMAJIEKTPUKH M IOJIYNPOBOJHHKM.
DneMeHTapHbIN 3JIEKTPUUECKUI 3apsill. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3apsia.
B3aumoneiictBue 3apsinoB. Todeunsle 3apsiabl. 3akoH Kymona.
Onextpuyeckoe nojie. Ero neicTBue Ha AIEKTPHUYECKHUE 3apsi/Ibl.

Hanpsoxénnocts anexktpudeckoro nois. [IpoOusiid 3apsa. JIluHum Hanps:k€HHOCTH
ANEKTPUYECKOro nojsi. OMHOPOIHOE IIEKTPUUECKOE TTOJIE.

[loTeHIMaNBHOCTh ~ DJIEKTPOCTATUYECKOTO MMOJA. Pa3HOCTP NOTEHUMAOB U
HanpspkeHue. [loTeHuumanbHas 53HEprus 3apsga B DIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman anekTpocTaTuyeckoro nojs. CBA3p HANPSKEHHOCTH TOJS U Pa3HOCTH
MOTEHIUANIOB JUISl  3JIEKTPOCTATHYECKOTO ToJiI (KaK OJHOPOJHOTO, TaK U
HEOJIHOPOJTHOTO).

[IpuHUMI Cynepno3uuu IEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsiaa. [lone paHoMepHo 3apsikeHHOM cepsl. [Tone paBHOMEpPHO
3apspDKEHHOTO 1Mo 00bEéMy miapa. [lonme paBHOMEpPHO 3apsKEHHOM OECKOHEUHOM
IJI0CKOCTH. KapTUHBI JTMHUI HANpPSHKEHHOCTH ATHX IMOJIEM M 3KBUIIOTEHIUATBHBIX
ITOBEPXHOCTEM.

IIpOBOTHHKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsI0B.
JIMPAEKTPUKU B BJIEKTPOCTATUYECKOM TMoje. [(usnexkrpruueckas NpPOHHUIIAEMOCTh
BEILIECTBA.



Konpencarop. OneKTpo€MKOCTh KOHJIEHCATOpa. IJIEKTPOEMKOCTh IMJIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coenuHeHne KoHAeHcAaTopoB. [locimenoBarenbHOE COENMHEHUE
KOHJICHCAaTOPOB.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

JIBr>KEeHHE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TTOJIE.
TexHuyeckne yCTpoWCTBA M TEXHOJIOTMYECKHE MPOLECCHI:  BJIEKTPOCKOT,
AIIEKTPOMETP, DIIEKTPOCTATUYECKash 3alluTa, 3a3eMJICHHE JJIEKTPONpHOOpOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

YCTpOUCTBO ¥ IPUHLKI JIEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE ABYX 3aPSKEHHBIX IJTACTHH.

Mopgaensb anekTpoctaTudeckoro reuepatopa (Ban ne ['paada). [IpoBogHuku B
AIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3allIUTA.

Y CTpOUCTBO U IENCTBUE KOHIEHCATOPA MOCTOSIHHOM U MIEPEMEHHON EMKOCTH.
3aBUCUMOCTh JIEKTPOEMKOCTH  IUIOCKOIO  KOHZEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus A1EKTPUUYECKOT0 MOJIsl 3apsSKEHHOT0 KOHIEHCAaTopa. 3apsaaka u

paspsiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomaol, nPAKMUKyMm.

OueHKa cui B3aUMOJEHCTBUS 3aPSKEHHBIX TETT.

HaGnronenue npeBpaiiieHrs SHEPTUN 3apsXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3yyeHne npoTekanusi TOKA B LIENU, COAEPKAILIECH KOHACHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEHMST) pu
MOCJIEI0BATEILHOM COEIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoanublii I1eKmpuyuecKuil mokx.

Cuna toka. [locTosHHBIN TOK.

VYcioBusl CylmieCTBOBaHUS MTOCTOSIHHOTO AJIEKTPUYECKOTO TOKA. MICTOUHMKM TOKA.
Hanpspxenune U u OJ1C &.

3akoH OMa JuIsl y4acTKa LIETH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTH COINPOTUBJIEHUS  OJHOPOIHOTO
MIPOBOJIHUKA OT €ro [JMHbl M IUIOAAA TNONEPEYHOr0 CEUCHUsS. Y ACIbHOE
COITPOTHUBJIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COCAUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBn€HHBIX dekTpuueckux 1emnei. [IpaBmia Kupxroda.



Pabora sanextpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MOIIHOCTB ANEKTPUUECKOro TOKa. TeroBasi MOIIHOCTD, BbIIEIAEMAasi HA PE3HCTOPE.
OJIC m BHyTpEHHEE CONPOTHBJIECHUE MCTOYHMKA TOKa. 3akoH OMa 1yl MOJIHOU
(3aMKHYTOM) 5JIeKTpUYeCcKOM 1enu. MOIIHOCT, HUCTOYHUKA Toka. KopoTkoe
3aMbIKaHHE.
KonnencaTtop B 11emu NOCTOSTHHOTO TOKa.
TexHuyeckue yCcTpouCTBa U TEXHOJOTHUUYECKUE MPOLECCH: aMIIEPMETP, BOIBTMETP,
peocTar, CYETUUK FIEKTPUIECKON IHEPTHH.
Jemoncmpauuu.
N3MepeHne Cuitbl TOKa U HANPSKEHHUS.
HccnenoBanne 3aBUCUMOCTU CWJIbI TOKA OT HAIPSHKEHUS [JI PE3UCTOPA, JIaMIIbI
HaKaJIMBaHUS U CBETOAUO/A.
3aBUCUMOCTh COMPOTUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAIU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIIEHUS TTPU TOCTOSIHHOM
HaIpPSHKECHUU.
[Tpsmoe n3mepenune IJIC. KopoTkoe 3aMbIKaHHE TraJIbBAHUYECKOTO JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.
Cnoco0bI coeTnHeHs] ICTOUHUKOB Toka, DJ]C Garapei.
Uccnenoanne pasHOCTH MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHUKA TOKA OT
CHUJIBI TOKA B IICTIH.
Yuenuueckuit 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.
Hccnenoanune cMENIaHHOTO COEAMHEHUS PE3UCTOPOB.
N3mepeHue ynenbHOro COnpOTUBICHUS TPOBOTHUKOB.
UccnenoBanue 3aBUCUMOCTH CHWJIbI TOKAa OT HalpsSOKEHUs JUId JIaMIIbl
HaKaJIMBaHUSI.
VYBenuuenue npeaena u3MepeHus amnepmeTpa (BOIbTMETPA).
N3mepenne DJ1C 1 BHYTPEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.
Uccnenosanue 3aBucumoctu DJIC raibBaHUUYECKOTO dJIEMEHTa OT BPEMEHH IPHU
KOPOTKOM 3aMbIKaHUH.
HccnenoBanue pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKA OT
CHUJIBI TOKA B IICTIH.
UccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

ONeKTpuYecKass MPOBOJAUMOCTh  PA3IMYHBIX  BEHIECTB.  DIJIEKTPOHHAS
MPOBOAUMOCTH TBEPIBIX METAIIIOB. 3aBUCUMOCTh COMPOTUBJICHUSI METAJIIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.
[MomynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs! MMPOBOJUMOCTD MOITYITPOBOAHHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B DJIEKTPOJIUTAX. JNEKTPOJUTHYECKAS] AUCCOLIMALIUS.
OnekTponus. 3akoHbl Dapajes AJisd AICKTPOIIU3a.

DJNIeKTpUYECKUi TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENIbHBIA pa3psl.
Paznuunbie THITBI CaMOCTOSITENBHOTO pa3psaa. Monnus. [1nazma.

TexHnuecKre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: ra30paspsiAHbIE JIAMIIbI,
AIIEKTPOHHO-Ty4eBasi TpyOKa, MOIYNMPOBOAHUKOBBIE MPHUOOPHI: AMOJ, TPAH3UCTOP,
dboTOIMO, CBETOAMO/I, TAJIbBAaHUKA, padMHUPOBAHUE MEM, BbHITIJIABKA AIFOMUHUS,
ANIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpauuu.

3aBUCUMOCTh COIIPOTUBIICHUS METANIOB OT TeMneparypsl. [IpoBoguMocTh
AJIEKTPOJIUTOB.

3akonsl 35iekTponuza dapazest.

HckpoBoit pa3psii 1 IpOBOJIUMOCTb BO3AYXa.

CpaBHeHHE TPOBOJMMOCTH METAJIIIOB U MOJTYTPOBOAHUKOB. OAHOCTOPOHHSS
MIPOBOJIMMOCTH AUOJA.

Yuenuueckuit 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.

HaOmronenue snexrposusa.

N3mepenue 3apsaa 0JHOBaJICHTHOIO HOHA.

HccnegoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOAA.

Du3n4ecKUuil MPAKTUKYM.

CriocoObl m3MepeHusi (PU3NYECKUX BEIMYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(PPOBBIX H3MEPUTENIbHBIX MPHOOPOB M KOMIBIOTEPHBIX JaTUYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UYECKUX BEJIMYUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNe KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUI 3aBHUCHUMOCTEH (PU3NUECKUX
BEJIMYMH, MPOBEpKa MPEIJIOKEHHBIX THIOTe3 (BbIOOp W3 pabOT, ONMUCAHHBIX B
TEMaTHYECKUX pa3fenax «YUYeHHUECKUH SKCIEpUMEHT, JlabopaTopHble paboThl,
IPAKTUKYM» ).

MesxknpeaMeTHbie CBSI3H.

N3yuenue kypca ¢usuku yriayO0naéHHoro ypoBHsi B 10 kjacce OCYIIECTBISETCS C
Y4ETOM COJEP/KATEIbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mescnpeomemnsie nonamus, C6A3AHHbIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HAHUA: SBIICHUE, HAy4YHBIM (akT, rumotesa, (u3HUecKas BEIMYMHA, 3aKOH,



Teopusi, HaONIOACHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJElb, HU3MEpPEHHE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTEINIbHBIE TPUOOPHI, IMPPOBast 1abOpaTOpus.
Mamemamuka: penieHue cUCTeMbl ypaBHeHuU. JlunelHas (yHKuus, mapaborna,
runepbona, ux rpadukd W CBOWCTBA. TpuroHoMeTpuyeckue (YyHKUIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIAECTBO. BEKTOPEI
U UX NIPOCKILUU HA OCH KOOPAHMHAT, CJI0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe IBWKEHHME B KUBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpesbl,
yTUIu3alusg OHOOPTraHMYECKOrOo TOIUIMBA JJi  BBIPAaOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPIHH, ITOBEPXHOCTHOE HATSHKECHUE M KAallWJUIAPHBIE SIBJICHUS B MPUPOJE,
JJIEKTPUYECKUE SBJIICHUSA B )KUBOU IPUPOJIE.

Xumuna: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, IOJIYy4YeHUE HAHOMAaTEPHUAJIOB, TEILUIOBBIE CBOMCTBA
TBEPIBIX TEJI, )KUAKOCTEN U Ta30B, )KUAKUAE KPHUCTAJUIBI, dJIEKTPUYECKHUE CBOWCTBA
METAJUIOB,  JJIEKTPOJIMTHYECKAsT  JUCCOLMALMs, TaJbBaHMKA,  DJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3yXa, BETPBI, 0aApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE IBUKCHUN C HCIOJB30BAaHUEM MEXaHU3MOB, YUYET
CYXOTO M HUJKOTO TPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMHU (KpPOHUITEH,
peméTyarble KOHCTPYKILIMH), HCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS MEXaHUKU B
TEXHHUKE (TUPOCKOII, BOJAOMET U JpYyTHeE), ABUTATEIb BHYyTPEHHETO CrOPaHHUsL, TapoBast
TypOUHa, OBITOBOM XOJOAWIBHUK, KOHJUIMOHEP, TEXHOJOTUU MOTYYCHHUS
COBPEMEHHBIX MATEPHUAIOB, B TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH,
IEKTPOCTATUYECKASL 3alllUTa, 3a3€MJICHHE DJIEKTPOIpHOOpPOB, Tra3opa3psaaHbIe
JIAMIIbI, IOTYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBbPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHMS Yy4yeOHOro mnpeamera «DU3UKa» HTOJKHBI
OTpaXaTb TOTOBHOCTb U  CIIOCOOHOCTh OOYyYalOUIMXCA PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPCHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOUIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONBITA U OIIbITA JEATEIIBHOCTH B NPOLIECCE PEANM3ALMU OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH TPAKTAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOMN
OpraHH3allny;

e YMEHHE B3aUMOJICUCTBOBaTH C  COIMAJIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJOHTEPCKOM NESITEIILHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOHU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHWE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU GU3UKHU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO Oy TIyIIIEToO.

3CTETUYECKOI0 BOCIIUTAHUS:

e DOCTETHYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsg OCTETHKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUS:



WHTEPEC K Pa3IndHbIM chepaM mpodecCHOHATBHON NESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM ¢ PU3UKOHN U TEXHUKOM, YMEHUE COBEPIIaTh OCO3ZHAHHBIN
BBIOOD Oymymiei mpoecCuu M peann30BhIBATH COOCTBEHHBIC KU3HECHHBIC
TUTaHBI;

TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOIHI€CKOIr0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJIOTUUYECKON KYJIbTYpPbI, OCO3HAHHUE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYLIECTBJIEHUE JCWCTBUM B OKPYXKAIOLIEH CpeAe Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;
pacUIMpPEHHE OMbITA JESITEIBHOCTH 3KOJOTHMYECKOW HAIpPAaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HMEHHOCTN HAYYHOI'0O MO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JIEeSITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
HM3y4eHHUs] (PU3BMKH OCYIIECTBIATh IMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUSA
Bba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh W aKTyaJU3UpOBaTh  MpoOsieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIATh LENN NIEeATeILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTECPUU HUX
JTOCTHKEHUS;

BBISIBIISITH  3AaKOHOMEPHOCTH ¥ TIPOTHUBOPEUYHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;

pazpabarbiBaTh IJIaH PEIICHUS TPOOIeMbl ¢ YUETOM aHAIN3a UMEIOLIUXCS
MaTepHaIbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSITEILHOCTh, OIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LIEJSIM, OIIEHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,
KOOPJMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUSAX PEALHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBarejabCcKue 1eMCTBUA:

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUYEBBIMH MOHATHIMHI U METOIaMHU
(bu3nYeCcKO HAYKH;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOM | MIPOEKTHOMU
NEeATEIbHOCTH B 00JAcCTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB pelieHuss 3anady  (U3N4YEeCKOro
COJZIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUJAAMH JICSITEIBHOCTH IO TMOJYYCHUIO HOBOIO 3HAHUA, €r0
WHTEPIPETALNH, TPEOOPA30BAHKUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyallUsIX, B TOM YHCJI€ MPU CO3/IaHUM Y4EOHBIX MPOEKTOB B 00JacTU
bu3uKY;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pEeIICHUs, HaXOAWUTh apPryMEeHThl IS
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUH, 33JaBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEUICHUA 3aJayd PE3yJbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jayd B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLIEHUBATH TPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAHUS 1O (U3MKEe B MPAKTUYECKYIO 00JIaCTh
KU3ZHEICSITEIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;
BBIJIBUTAaTh HOBBIE UJICH, MIpE/jIaraTh OPUTHHAIBHBIE MOIXO0/Abl U PEUICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMM NOJTy4yeHUs! UHPOopMalu (U3NYECKOTo COACpKaHUS U3
VMCTOYHUKOB DPAa3HbIX THIIOB, CAaMOCTOSITEJIBHO OCYIIECTBIATH IIOMUCK,
aHalu3, CUCTEMATHU3alUI0 W HHTEPHpPETAlUi0 HWHPOPMALMHU PA3TUYHBIX
BUJIOB U ()OpM TMPEACTaBICHUS;

OLICHUBATh IOCTOBEPHOCTH MH(OpMALINY;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C CcoOJIIoJIeHueM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

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

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE AelCTBHUS:



OCYIIECTBIATh OOIEHHE Ha YpokaXx (U3UKH U BO BHE-ypPOUHOMH
NESITETbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIUKTHI,

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U UCIOJIb30BAaTh IPEUMYILECTBA KOMaH/IHOM U MHIMBUyaJIbHOU
paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOIINX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATENbHOCTH, OpPraHuW30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIIATH ILJIaH
JEHCTBUM, pacpeenaTh pojid ¢ yu€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HIEH C NO3ULIUU HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe NeiCTBUA
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIIATh TO3HABATEIBHYIO I€ITEIbHOCTh B 00J1aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MPOOJIEMBbI, CTABUTh U (hOPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENILHO COCTABJIATH TUIAH PEIICHUSI PACUETHBIX M KaueCTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSM;

pacmpsTh  paMKd ~ y4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTEHUM;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAHMIMH B 00JaCcTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIA M KyJIbTYPHBIN
YPOBEHbD.

CaMOKOHTpOJ'Ib, SMOLIMOHAJIbLHBIN NHTEJJIEKT:



e JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JESTEIbHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

e BIAJCTh HAaBBIKAMH TIO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUSA
COBEpIIIAEMBIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U
OCHOBAHUM;

e HCIOJIb30BaTh NPUEMBI pe(hIEKCUU ISl OLIEHKH CUTYaluH, BEIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHUIO;

e TMPUHMMATh MOTHUBBI M apryMEHTBl APYTUX MPH aHAIU3E pPE3yIbTaTOB
NeSITETbHOCTH;

e IIPUHUMATH ceOsl, MIOHUMAsl CBOU HEOCTATKH U JIOCTOMHCTBA;

e TMPUHMMATH MOTHUBBl M apryMEHTBI APYTUX TMPH aHAIU3E pPE3yIbTaTOB
NeSITETbHOCTH;

e TIPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIITHOKH.

B mpouecce AOCTHXKEHHS TUYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMBI IO
¢u3nke Mg ypOBHS CpenHero oOmero oOpa3oBaHud y OO0yyaroumxcs

COBEPIICHCTBYETCS HMOIIMOHATBHBIN WHTEIJICKT, IPEeIoJIararouii
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHWUS, BKJTIOYAIOIIETO  CIIOCOOHOCTH MOHWMATh  CBOE

HSMOLIMOHAIIBHOE COCTOSIHME, BHJIETh HANpPABICHUS Pa3BUTUS  COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJAEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM M NPOSBIATh TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILMM, BKIFOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIiexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

e OMIIATUM, BKIIOYAIOIIEH CHOCOOHOCTh TMOHMMAaTh ASMOIMOHAIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro MpPH OCYIIECTBICHUU OOIICHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKIIOYAIONIMX CHOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUSI C APYTMMH JIIOJbMH, 3a00THThCS, MPOSBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[MTPEIMETHBIE PE3YJIbTATEI



K xoniy obydenus B 10 Knacce npeIMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHMMAaTh pPOJb (PU3UKKU B HKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U 3ITUYECKOM cdepax AesITeNbHOCTU
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOU KapTHHE MHUPA,
3HAUYEHHE OMHCATEIbHOM, CHCTEeMATU3UPYIOIIEeH, OOBIACHUTENHLHON U
NPOTHOCTHYECKOM  (PyHKIUN  (HU3UYECKON TEOpuM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, POJIb (DU3MUECKONH TEOPHH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MojieNiel (PU3NYeCKUX Tel U MPOIIECCOB
(sBIeHUMI): MHEpIUaANIbHAs cUCTeMa OTcuéra, abCONIOTHO TBEPIOE TEIO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH>KEHHE, CBOOOJHOE MaJIEHUE,
abcoitoTHO yripyras jaedopmanus, aOCOMIOTHO YyOpyroe u abCOIIOTHO
HEYNpyroe CTOJIKHOBEHHS, MOJENH Tra3a, >KUIKOCTH U TBEPAOIO
(KpUCTAIITMYECKOT0) TeJa, UJIeabHBIN ra3, TOUYCUHBINA 3apsijl, OJHOPOTHOE
IIEKTPUYECKOE T10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHITH MEXaHHMYECKHE TIPOIIECChl U SBJICHMS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [anuiies JUisi CKOPOCTH M TMEPEMEILEHUs,
3akOoHbl HbIOTOHA, TPUHIMI  OTHOCUTEIBLHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBS3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHHUYEeCKOW JHEpPTruw,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tena), MPU STOM  HCIOJIb30BAThH
MaTEMaTUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: IpeoOpa3zoBaHui ['anmuies, BTOPOro M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsSI HMIYJbCa U MEXAHUYECKOU
SHEPI'uM, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHATM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIECCHI M SBJICHUS, UCIOJIb3YS
ocHoBHble mojnoxkeHus MKT wu 3akoHB MoONEKyIsipHOW GUBUKUA W
TEPMOJUHAMUKU (CBA3b JAaBJIEHUS HWJIEAJBHOIO Ta3za CcoO CpeaHe
KUHETUYECKOM DHEPIrUEr TEIUIOBOTO JBMKEHUS W KOHIIEHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CPEIHEH KUHETUYECKOH
DHEPruer TEIIOBOr0 JBHKEHHS €r0 YacCTHll, CBA3b JAABJICHUS HI€ATBHOIO
raza ¢ KOHLEHTpauued MOJIEKYJ M €ro TeMIlepaTypoil, ypaBHEHUE
MenneneeBa—Knanelpona, nepBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpAaHEHUsI HSHEPruM B TEIUIOBBIX MpolEccax), MPU OSTOM HCHOJb30BAThH
MaTEMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCJIOBUS TIPUMEHUMOCTH
ypaBHeHus: MeneneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJbB3YS
OCHOBHBIE TOJIOKEHUS W 3aKOHBI 3JEKTPOJMHAMHKHU (3aKOH COXpPaHEHHUS
3JIEKTPUYECKOTO 3apsja, 3aKOH Kyinona, HOTEHLUATbHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MPUHLUI CYNEPHO3UINHN AJIEKTPUUECKUX
1oJIeH, MPU ATOM yKasblBas yCJIOBUS NMPUMEHMMOCTH 3akoHa KyioHa, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOIIEHHUS: 3aKOHbI OMa JUIsl ydacTka
LHENMA W JUId 3aMKHYTOM JJIEKTpUYECKOM ILenu, 3akoH Jxoynsa—JleHna,
npasuiia Kupxroda, 3akonsr dapanes uist 31€KTpoIn3a);

ONKCHIBaTh (PU3UYECKHE IPOLECChl W SBJICHMS, UCIOJb3Ysl BEJINYUHBIL:
nepeMeNIeHre, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHUJIbI, IaBJIEHUE, IOTEHIMATbHAS SHEPT U], KHHETUYECKAsl SHEPT s,
MEXaHU4ecKasl IHEPrusi, padoTa CUJIbl, IIEHTPOCTPEMUTENBHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHWJIa YIOPYIOCTH, CWJIa TPEHHUs, MOLIHOCTb, 3HEPIHUs
B3aMMOZEHCTBYS Tena ¢ 3eMiEi BOJIN3H €€ MOBEPXHOCTH, SHEPTHS yIIPYroi
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, A0CONIOTHAs TEMIIepaTypa
Tena, paboTa B TEPMOJAMHAMHMKE, BHYTPEHHSSI SHEPIrUs WACAIBHOIO
OJTHOATOMHOTO Ta3a, padoTa UAeaJbHOro ra3a, OTHOCUTENbHAs BIIAXXHOCTh
Bo3nyxa, KIIJl mmeasibHOro TEmiIOBOro ABHUTATENIS; AJEKTPUUECKOE IOJIE,
HaIpPSHKEHHOCTD JIEKTPUUYECKOTO TOJISA, HANPSKEHHOCTD I0JSI TOYEYHOTO
3apsfa WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIMDJIEKTPUKE, MOTEHLMAT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHLMAJIOB, 3JEKTPOABIKYLIAS
CWJIa, CHJIA TOKA, HAIPSHKEHUE, MOIIHOCTh TOKA, 3JIEKTPUUYECKAs] EMKOCTh
IUIOCKOTO ~ KOHJEHCAaTopa,  CONPOTHMBIEHHE  y4yacTKa  ILenu ¢
NOCJIEIOBATENbHBIM U MapAJIJICIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHACHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (PUIMYECKUX  SBJICHHM:
MEXaHUYECKOE [IBI)KEHHE, TEIUIOBOE JBUKEHHE YacTUI[ BEUIECTBA,
TEIJIOBOE€ paBHOBEcHE, OPOYHOBCKOE NBIKEeHHE, nuddy3us, ucrmapeHue,
KHUIIEHUE U KOHJEHCALWs, IJIaBJICHUE U KPUCTAJUIM3aLHs, HAPABIEHHOCTh
TEIIoNepeaum, IEKTpU3alus Tell, SKBUIIOTEHIIMATBHOCTh MTOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKO BEIUUUHBI OT
JPYTroi C UCIIOJIB30BAHUEM MTPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl IOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BENMYMH B BHIE TpaduKOB C YYETOM



aOCONIOTHBIX TOrPEIIHOCTe W3MEpPEHUH, JejaTb BBIBOJABI IO pe3yibTaTam
UCCIIEI0BAHNS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIUYMH, MHpPU ITOM
BbIOMpaTh ONTUMAIBHBIA METOJ U3MEPEHHsI, OLIEHWBAaTh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEIIOKEHHONW TUIIOTE3bl: TUIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
NOJIyYEHHBIE pEe3yJNbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

coOJII01aTh MpaBuiia 0€30MaCHOT0 Tpyda MPH MPOBEACHUH UCCICAOBAHUN B
pamMKax  y4yeOHOro  SKCHEpUMEHTa, NpaKTUKymMa W ydeOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
¢u3znyecKoil MoJeIbI0: HA OCHOBAaHUHM aHalIM3a yCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MUECKOM MOJeNnd, OTBeYarolled TpeOoBaHUIM 3a/ayd,
IPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU M TIOCTYNAThl PUZUYECKHUX
TEOPHU MPU UCIOJIb30BAHUU MATEMAaTUYECKUX METOJIOB PEIICHHs 3aiad,
IIPOBOJUTH Pacd€Thl HA OCHOBAHWH MMEIOIIMXCS TaHHBIX, aHAJU3UPOBAThH
pe3ynbTaThl U KOPPEKTHUPOBATH METOABI PELIEHUS C YYETOM IOITYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3aJaud, TpeOyrollue NpPUMEHEHUs 3HaHUN U3
pa3HbIX pa3ziesoB Kypca GU3MKH, a TAK)KE UHTETPalliy 3HAHUN U3 APYyTrux
NPEIMETOB €CTECTBEHHO-HAYYHOIO LMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCYKJIEHUI C OOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
INPUHLIUAIIOB paOOThI U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaAJIM3UPOBATh M OLICHUBATH MOCJIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMH NpOLEcCaMH, C
MO3UIINHI IKOJIOTHYECKON 0€30MacHOCTH, IPEACTaBICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUN
HAyKd W TEXHOJOTWWA JUIsl JAJbHEWINEro pa3BUTHS YEJIOBEYECKOIO
00I11eCTBA;



OPUMEHSTHh pa3iMYHbIe COCOObI paboThl ¢ MH(OpMaIUeil PpuandecKkoro
COJEpPKAaHUS C MHCIIOJIB30BAHMEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTMM Uil TIOUCKA, NepepabOTKU U NPEabSIBICHUS Y4EOHOH WU
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJNYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0O U OLIGHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSA 3HAHWUN, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITETFHOTO IPUOOPETEHHS HOBBIX 3HAHUN B TPOIIECCE BBHIMOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeT0BATEIbCKUX PaldoT;

paboTaTh B Tpymme C HCIOJIHEHHEM pa3IHYHbIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATEHO PACIPEACNIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSBIISATE MOTUBALUIO K Oyaymied npohecCHOHAIBbHON AESITENbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.



TEMATHYECKOE IINTAHUPOBAHME 10

KJIACC
KosimuecTBo yacoB JIeKTPOHHbIE
Ne HauMeHoBaHuUe pa3/1esioB H TeM NPOrPaMMBbI (m¢poBbIe)
Koutpouabubie [IpakTnyeckue
n/m Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYYHBIA METO/I IIO3HAHMSI ITPUPOIBI
1.1 HayuHblif METOJ1 MO3HAHUSI IPUPO/IBI 3
Wroro mo pazneny 3
Pazmea 2. MEXAHUKA
2.1 Kunemaruka 8 1
2.2 JlnraMuka 8
2.3 CraTuka TBEPIOTO TEa 3
2.4 3aKOHBI COXpaHEHUS B MEXAHUKE 8
Hroro mo pazneny 27
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TEOpHH 10
3.2 TepmonnHamuka. TennoBble MallluHbI 18
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 12 1
nepexo/Ibl
Hroro no pazneny 40
Pazgen 4. 9JIEKTPOAUHAMMUKA
4.1 DIEKTPUUECKOE 10JIE 20
4.2 [ToCTOSIHHBIH AJIEKTPUUECKHI TOK 20




4.3 Toku B pa3IM4HBIX Cpeaax 4

Hroro mo pazneny 44

Paznen 5. DUSUUYECKUM MPAKTUKYM

5.1 Du3ndecKuil MPaKTUKYM 16 16
Hroro o pazneny 16

Pe3epBHOE Bpems 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 16







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacos JJIeKTPOHHbIE
Ne ara ugposnie
/i Tema ypoka Beero Kontpoabubie IIpakTnueckue §3y‘leHHﬂ :)Iﬁ[()l:ll;OBaTe.IIbele
padoThI padoThI becypest

1 dusuka — pyHaaMeHTaIbHas HAyKa O TIPHPOJIE 1 02.09

AGCOMIOTHASI U OTHOCUTEIbHAS 03.09
2 MOTPEIIHOCTH U3MEPEHUH (PU3NYECKUX BETMUUH 1

MonenupoBanue B pusuke. Posb u MecTo 04.09
3 ¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM 1

Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON

MeaTeILHOCTH JTIoACH

Mexanunueckoe asmxkenune. Cucrema 04.09
4 orcyeTa. OTHOCUTENBHOCTh MEXAaHUYECKOTO 1

nBwkeHus. [Ipsmas u obpaTHas 3agauu

MEXaHUKU

Pannyc-BeKTOp MaTepHUaIbHON TOUKH, €TO 05.09
5 MIPOEKIMU HA OCH KoopAuHAT. TpaexkTopus. 1

ITepememienue. Ckopocts. X mpoekyn Ha

0OCH KOOpIWHAT

PaBHOMEpPHOE NIPSAMOIUHENHOE JBUKEHUE. 09.09
6 ['padmyeckoe onricaHre paBHOMEPHOTO 1

MPSMOJIMHEMHOTO IBUYKEHUS
7.8 CrnosxeHue mepeMeNnIeHuid U CKOPOCTEH. 2 10.09

11.09




Penrtenue 3amau

HepaBHomepHoe nBuxeHre. MruHoBeHHast 11.09
9 CKOpOCTb. Y ckopenue. [IpsMonuneiinoe
NBUKCHHE C IOCTOSIHHBIM YCKOPEHUEM
10 Penrenue 3ama4d Ha HaX0XKICHUE KOHEUHOU 12.09
KOOPJHMHATHI PABHOYCKOPEHHOT'O JIBUYKEHUS.
11 ['paduueckoe onrcanue NPSIMOITUHEHHOTO 16.09
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM
['paduyeckoe onrcanue NPIMOJIMHEHHOTO 17.09
NBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM
12
CBoOoHOE MmajieHne. Y CKOpeHHe CBOOOHOTO 18.09
1314 naJieHusi. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, 18.09
’ YCKOPEHHUS OT
BpEeMEHHU U uXx rpaduku [[Buxenue tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY
15 KpusosnHelHOe NBUKEHHE. [[BH>KEHME IO 19.09
OKPY>KHOCTH. YTIIOBasl U JTUHEHHAs CKOPOCTb.
ITepnon u yacrora. 23.09
16 L{eHTpOCTPEMHUTEIILHOE U IIOJTHOE YCKOPEHUE
KontponbHas pabota no reme "Kunemaruka" 24.09
17
1819 I1epBbrif 3akoH HeroToHa. IHEpManbHbIe 25.09
’ cucTeMbl OTcYéTa. [IpUHIMI OTHOCUTENBHOCTH 25.09

["annnes.
HenneprmanbHble CUCTEMBI OTCUETA




20 Cuna. PaBHozeicTByro1as cuia. Bropoil 3akoH 26.09
HproTona. Macca B3anmMmoeiicTBue Teil.
Tperuii 3akoH HetoToHa. Pemienue 3agau Ha 30.09

21 npuMeHeHue 3aKkoHoB HproToHa

22,23 [Tpunuun cynepno3uiuu cui. Pemenue 3agau 01.09
Ha IpUMEHEeHUE 3aKk0HOB HproTOHA 02.10
3aKOH BCEMUPHOTO TSTOTCHHUS. 02.10

24,25 OKBUBaJIEHTHOCTb IPAaBUTALIMOHHON U UHEPTHOU 03.10
Macchl. CHiia TSDKeCTH B YCKOPEHUE CBOOOTHOTO
MaJeHus.

26,27 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHA 07.10
BCEMHUPHOTO TATOTCHUS 08.10




JIBm>xeHre HeOECHBIX TE M MX HCKYCCTBEHHBIX 09.10
28 cinyTHUKOB. [lepBas

KOCMHUYECKasi CKOpocTh. 3akoHbl Keruiepa

Cuna ynpyroctu. 3akoH ['yka. Bec Tena 09.10
29

Cuna tpenust. [Ipupona v BUIbI CHII TPEHUS. 10.10
30

JIBH)KEHHE B )KUJIKOCTH U ra3e ¢ y4ETOM CHIIBI 14.10
Bl CONPOTHUBIICHHUSI CPEIBI
30 JlaBiienue. ['mapocraTuyeckoe naBiaeHUE. 15.10

Cwita Apxumena

AOcomtoTHO TBepAoe Teno. [loctynarensHoe u 16.10
33,34 BpalllaTeJIbHOE JIBUKEHUE TBEPAOTO Teja 16.10

MOMEHT CUJIBI OTHOCUTEIIBHO OCH

BpaieHus. [1neqyo cuspl

CrioxeHue ChJl, MPUI0KEHHBIX K TBEPIOMY 17.10
35 reny. LleHTp TskecTH Tena. Y ciaoBus

paBHOBECHUS TBEPJOTO Tena. Bupl

paBHOBecus Pemienue 3anau
36 KontponbHas paboTa o teme "/luHamuka. 21.10

CraTtuka TBEp0ro Tena"

NmMnynbc MaTepralbHOW TOUYKH, CUCTEMBI

MaTepuaibHbIX ToueK. LIeHTp Macc cuctemsl
3738 MaTepHalbHBIX TOUYEK. Teopema 0 IBHKEHUH 5210

’ LeHTpa Macc MIMnyiibe CHUIbl M U3MEHEHNE 23:10

MMITYJIbCa TeJla. 3aKOH COXpaHEHUs

uMITysbca. PeakTuBHOE IBH)KEHUE
39 Pemenue 3anau 23.10




40

PabGoTa ChIIbl Ha MAJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npejcTaBicHrue paboThl CUiIbl. MOIITHOCTh
CHJTBI

24.10

41,42

Kunertnueckas seprus. Teopema 00 n3MeHEeHUN
KMHETUYECKOU SHEPrUu
MaTepUaIbHON TOUKU

05.11
06.11

43,44

[loTeHuManbHbIE M HEMTOTEH[MATbHBIE CUIIBI.
ITorenuumansHas 3Heprus. Bropas
KOCMUYECKasi CKOPOCTb

06.11
07.11

45,46

Tpetbs kocMHuyeckast ckopocThb. CBsA3b pabOThI
HEIOTCHIUAIbHBIX CUJI C U3MEHEHNUEM
MEXaHUYECKOM 3HEPTUN CUCTEMBI Tell. 3aKOH
COXPaHEHHUs

MEXaHUYECKON SHEPIUH

11.11
12.11

47

Yrpyrue u HEYNpyrue CTOJIKHOBEHUSI.
YpaBuenue bepHymwn g uaealbHOMN
PKUIKOCTH

13.11

48

KontponbHas pabota o Teme "3aK0oHBI
COXpaHEHHUs B MEXaHUKE"

13.11

49

Pa3zBuTue npeacTaBiieHU O IPUPOIE
rer1oTsl. OcHOBHBIE nos1okeHus MKT.
Jluddysus. bpoyHoBckoe ABMKEHHE

14.11

50

CrtpoeHue ra3000pa3HbIX, )KUIKUX U TBEPABIX
Tes. XapakTep IBHKCHUS U
B3aMMOJIEMCTBYS YaCTHIL BEIIECTBA

18.11

51

Macca u pazMepsl MOJIEKYJ (AaTOMOB).
KomuuectBo Bemectsa. [locTosnnas

19.11




ABOrazpo

Temmneparypa. AOCOIIOTHAS TeMIieparypa. 20.11
52 3akoH [lansTona TernoBoe paBHoBecue. [llkana
Llenscus Pemenue 3amaq
MneanbHelii ra3. YpaBuenue Menaeneena- 20.11
53 Kunaneiipona. ['a3oBbie 3akoHbI Pemienne
3a1a4
54 M3omporieccel B nealbHOM rase ¢ IOCTOSIHHBIM 2111
KOJIMYECTBOM BELIECTBA
55 ['paduyeckoe mpencTaBiIeHUE U30MPOLIECCOB: 25.11
M30TEpMa, U30X0pa, n30dapa
56 OcHoBHoe ypaBHeHue MKT Pemenue 3anau 26.11
CBs13b a0COTIOTHOM TeMITEpaTyphbl 27.11
57 TEPMOJIMHAMUYECKON CHUCTEMBI CO CpeaHEeH
KMHETUYECKOM HHEPrHed IOCTYIATEIbHOTO
TEIJIOBOT'O JIBM)KEHUS €€ YacTHI]
58 O00011eHNe U CHCTEMAaTU3aLMs 3HAHUH 10 TEME 27.11
"OcunoBel MKT"
59 KonTpomasnas padota no teme "OcnoBel MKT" 28.11
TepMoanHaMuyeckas cuctema. 3ajgaHue 02.12
BHEIIHUX ycinoBul i T/ cucremsl. 03.12
60.61 BrewHue v BHyTpEHHUE TapaMeTpBhI.
’ ITapamerpsl T/] cucTemsl Kak cpegHue
3HAUEHUs BEJINYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
63,64 YpaBHenue MeHneneeBa-Knaneiipona u 83 12

BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu




Boipaxkenue Jj1si BHyTpEHHEN SHEPTrUn
0JIHOATOMHOT'0 MJI€aJIbHOIO I'a3a.

05.12

65 KBazuctaTnueckre 1 HeCTaTU4eCKHe

MPOIIECCHI

OnemMeHTapHas paboTa B TEPMOAMHAMHUKE. 09.12
66 Borarcnenue paboTsl o rpaduKy mporecca

Ha pV-nuarpamMmme

Temonepenaya kak crnoco0 U3MEHEHHUS 10.12
67 68 BHyTpeHHel sneprun T/l cuctemsl 6e3 1112

' coBepiieHus padorsl Konseknus,

TEIUIONPOBOAHOCTD, U3TyYCHHE

KonnuecTBo TemnoThl. TemnoéMKoCTh Tena. 11.12

Y nenbHas 1 MOJISIpHAs! TETIIOEMKOCTH 12.12
69,70 BEIIECTBA. Y JIeIbHAS TEIUIOTA CrOPaHUs

ToruiiBa Pacyér konmyecTBa TEMIOTH IPU

TeruIonepeade
71 [Monsarue 06 annabaTHOM Mporiecce. [lepBbrit 16.12

3aKOH TePMOJUHAMHUKHU

Bropoii 3ak0H TepMOIMHAMUKY IS 17.12
72 PaBHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB.

HeoOpaTuMoCTh MPUPOTHBIX MPOIIECCOB
73 ITpunuUIb! necTBrs TermoBbix MamuH. KIT{ 18.12
24 MaxcumansHoe 3Hauenue KITJI. [{ukn Kapuo 18.12

Permenue 3agaq

JKOJIOTUIECKHE aCTIEKThI HCITOJIb30BAHUS 19.12
75,76 TEIUIOBBIX JABHUTateneil. TermnoBoe 23.12

BarpsA3HCHUC Opr)KaIOIJ_ICﬁ CpCablL




77

00011IeHNe 1 cUcTeMaTHU3alus 3HAHUH 110 TeMe
"Tepmoaunamuka. TeroBbie
MalHb!"

24.12

78

KoHTposibHast paboTa 1o Teme
"Tepmoaunamuka. TeroBbie MaliHbI"

25.12

79

[TapooOpa3zoBaHue U KOHJICHCALIHS.
Hcnapenue u kunenue. Y 1enbpHas TeIoTa
napooOpa3oBaHus

25.12

80,81

HacplleHHbIE ¥ HEHACBIIIEHHBIE M1apbl.
KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH U
NTaBJICHUSI HACBIILIEHHOTO 11apa OT
TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT 00bEMaA
HACBILIEHHOIO I1apa. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JIaBJICHUS B
KUJIKOCTH

26.12

82

BnaxxHocTh Bo3ayxa. AGCONIOTHAS U
OTHOCHUTCJIbHAA BJIA) KHOCTDH

13.01

83

Pemenue 3agau

14.01

84

TBépnoe teno. Kpucrammueckue n
aMopQHBbIe Tesla. AHU30TPOITHS CBONCTB
KpHUCTaJJIOB

15.01

85

[L1aBnenue u Kpuctauin3anus. Y 1eabHast
TerutoTa masneHus. Cyonumanus

15.01

86

Jledopmaruu TBEpAOTO Tena. PacTsokenue u
cxarue. Cnur. Moayine FOnra. [Ipenen
yrpyrux aedopmarmii

16.01

87

ypaBHCHI/IC TEILIOBOro OallaHca

20.01

88

Pemenue 3agau

21.01




89

[ToBepxHOCTHOE HaTsbKeHUE. KanmuisapHele
ABJICHU. J{aBlIeHHE 110 NICKPUBIIEHHOMN
MOBEPXHOCTBIO KuaKoctu. Popmyna
Jlannaca

22.01

90

O0001ICHNE U CHCTEMAaTH3aIIM 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie IEpexonl"

22.01

91

KontponbHas pabora o teme "ArperatHoie
cocTosiHUS BellecTBa. Pa3zoBble epexoabl”

23.01

92,93

DNEKTpHU3aLUs Tell U €€ IPOsIBICHUS.
DneKTpuueckuii 3apsa. [Isa Buaa
DIIEKTPUICCKUX 3aps10B. [IpOBOTHUKH,
NUBJICKTPUKHU M TTOJTYITPOBOTHUKU

27.01
28.01

94

DJIEMEHTAPHBIN AIEKTPUUECKUI 3apsil.
3aKOH COXpaHEHHUs AIEKTPUIECKOro 3apsiia

29.01

95

Bzaumopeiictue 3apanoB. ToueuHble 3apsibl.
3akoH Kynona Pemenue 3agau

29.01

96

DnekTpuueckoe noje. Ero neiicteue Ha
PIEKTPUUYECKUE 3aPsIIbI

30.01

97,98

Harpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[TpoOHbIii 3apsy. JIuHuK HanpsKEHHOCTH
pIIeKTpruecKoro noius. OgHopoaHoe
snexTpudeckoe noiue Ipuanmmn
CYNEPIIO3ULINH IIEKTPUUYECKUX TOJIEN

03.02

99,100

[loTeHuMaIbHAS OHEPIUs 3apsijia B
QJICKTPOCTATUYCCKOM II0JIC. [ToTennuan
DICKTPOCTATUUCCKOTI'O IMOJIA PasHocTh
MOTCHIUAJIOB U HAIIPAKCHUC

04.02




CBs13b HaHpﬂ}I(éHHOCTH I10JIA X1 pa3HOCTHU

05.02

101 MOTEHIIUAJIOB ISl JIEKTPOCTATUUECKOTO
OJISt
102.103 Penrenue 3amau 05.02
’ 06.02
[Tone Toueunoro 3apsaa. [lone paBHOMepHO 10.02
104 3apspkeHHoU cdepsl [Tone paBHOMEpHO
3apspkeHHoOro 1o 00bsEMy mapa. [lome
PaBHOMEPHO 3apsKEHHOM O€CKOHEUHOH
MJIOCKOCTH
Konpencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. 11.02
105 DIIEKTPOEMKOCTD IJIOCKOI'O0 KOHJEHCATOpa
106,107 HapanﬂeJILHoe COCAUHEHHE KOHJACHCATOPOB 12.02
[TocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB 13.02
108 OHeprus 3apsHKEHHOT0 KOHJIEHCATopa 13.02
109,110 [Permenue 3amau 17.02
111 JIBrKeHHeE 3apsHKEHHOM 4aCTHUIIBI B OJJHOPOJHOM 1882
PIEKTPUYECKOM II0JIe -
112 Pemenue 3amau 19.02
113 O000I1IeHNE U CUCTEMATH3AIMS 3HAHUI 110 TEME 20.02
"DnexTpuueckoe nomue"
114 KonTponbHas pabota 1o treme "DiekTpuieckoe 24.02
nose"
Cuna Toka. ITocTosHHbIH TOK. YCcIoBHs 25.02
115 CYILIIECTBOBAHUS MIOCTOSIHHOTO
PIIEKTPUYECKOTO TOKA
116 Wctounuku Toka. Hanmpspkenue u 9J1C 26.02




3akoH OMa aJ1s1 yyacTKa Lenu.

26.02

117 1
DIEKTPUUECKOE CONIPOTUBIIEHUE
3aBHCHMOCTb COPOTHBIICHHS OHOPOIHOTO 27.02
118,119 mnpoBoaHMKA OT €TO JUTHHBI ¥ ILIOMIAIH 2
IIONEPEYHOTO CCUEHMUS
120 V iebHOE CONPOTUBIEHHE BelllecTa. Penenne 1 03.03
3a1a4
121 I[MocnenoBarenbHOE, MAPAILIETbHOE, CMEITaHHOE 1 04.03
coeIMHEHNE NPOBOTHUKOB
122123 PacqéviT Pa3BETBIEHHBIX 2IEKTPHUECKHX 5 8282
ueneii. [Ipapuna Kupxroda '
124,125 Pemenue 3anay 2 06.03
10.03
126 PaGoTa 311eKTpUYECKOr0 TOKa. 3aKoH J[KOyJIs L 11.03
—Jlenma
127 Pemenne 3amau 1 12.03
128 MOIHOCTB NEKTPUUECKOro Toka. Termopast L 12.03
MOIITHOCTb, BEIIENIeMas Ha PE3UCTOPE
129 Pemenue 3amau 1 17.03
130 DJIC 1 BHYTpEHHEE CONPOTHBIICHUE HCTOYHHMKA L 18.03
TOKa
131 3akon Oma s TIOJTHOM (3aMKHYTOM) L iggg
>JIEKTPHYECKOI 1IenH :
132,133 |Pemenue 3amay 1 20.03
134 MOITHOCTh UCTOYHHUKA TOKA 1 24.03
135 KopoTkoe 3amMbIkaHue 1 25.03
136 KoHzieHCcaTop B IEMH MOCTOSTHHOTO TOKa 1 26.03
137 Pemenne 3amau 1 26.03




Permenne 3amad 1o teme "l1ocTOSHHBIH

27.03

138 . \
AIIEKTPUYECKUI TOK
Pemenue 3ama4 1o Teme "TIOCTOSTHHBIIH 07.04
139 . \
AIIEKTPUYECKUI TOK
140 Penrenue 3amay o teme "IlocToOAHHBIN 08.04
AIEKTPUUECKUI TOK"
O060011eH1e U cCCTeMaTH3alus 3HaHUH [0 TeMe 09.04
141 " = ~ n
[TocTOsIHHBIN 27EKTPUUECKUN TOK
142 KoHTtposbHas padora o reme "[locTossHHBIN 09.04
PIEKTPUYECKUM TOK"
DNEeKTpUYecKass MPOBOJAUMOCTH Pa3IHMYHbIX 10.04
143 BEIIECTB. ODJIEKTPUYECKUN TOK B MeTajljiax.
CBepX1IpOBOAUMOCTh
DJIEKTPUUECKUM TOK B pacTBOpax U 14.04
144 pacruiaBax JIEKTPOIUTOB. 3aKoHbI Dapanes 1
AIIEKTPOJIA3A
145 OneKTpUuecKuil Tok B razax. [Imasma 15.04
DIIEKTPUUYECKUI TOK B BaKyyMe. BakyyMHbIe 16.04
146
nproOpsI
147 DIEKTPUYECKHUI TOK B ITOTYIPOBOIHHKAX 16.04
VI
148 [TomynpoBOTHUKOBBIE TPUOOPEI 17.04
Du3nUeCKUu IPAKTUKYM 110 TEME 21.04
"M3mepeHne CHiTbl TOKA M HAIIPSKEHUS B LIENN
MOCTOSTHHOTO TOKA MpY MOMOIIIH
149 QHAJIOTOBBIX M IM(PPOBBIX H3MEPUTEIBHBIX

npubopoB" uiaM "3HAKOMCTBO C LU(POBOIL
nmaGopatopueit o ¢pusuke. [Ipumepst
M3MEepeHUsT PU3MUECKUX BETUINH TIPH




MOMOIIIN KOMIIBIOTCPHBIX ,Z[aTLII/IKOB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOIO JIBUKEHMUSI C
1IEJIbIO OTIPEIEIICHUSI MTHOBEHHOM CKOpocTh"

22.04

151

Du3nyecKkuil MpakTUKyM 1o teme "M3mepenue
YCKOPEHHUS TIPU

MPSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUXKEHUU
110 HaKJIOHHOM miockocTH" unu "HcecnenoBanue
3aBHCUMOCTH ITYyTH OT

BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUN"

23.04

152

dusnueckuil NpaKTUKYM 10 TEMe
"N3mMepenue ycKopeHHsi CBOOOAHOIO
naneHus" win "M3ydyenne nBUKEeHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

23.04

153

duznyeckuil NpakTukyM 1o teme "M3ydenue
NBUKEHMSI TEJIa 110 OKPYKHOCTHU C IIOCTOSTHHOMN
1o Moy 0 ckopocThio" unu "HecnenoBanue
3aBUCHMOCTH IIEpHUOJA

oOpallleHHs KOHUYECKOro MasiTHUKA OT €T0
napameTpoB"

24.04

154

Du3nUeCKUi IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH CUITBI TPU
MBUKEHUH OpYyCKa MO HaKJIIOHHOW TIOCKOCTH"
unu "[IpoBepka rumnore3bl 0 HE3aBUCUMOCTH
BpPEMEHH JIBHKEHUS OpyCKa MO0 HaKJIOHHON
IJIOCKOCTH Ha 33JJaHHOE

PacCTOSIHUE OT €ro Macchl'”

28.04

155

Du3NYecKuil TPAKTUKYM 110 TEME

"HccienqoBaHue 3aBUCUMOCTH CHIT

29.04




YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 00pasIie, OT ux aedopmanun’ uiu
"N3ydyeHue NBU>KEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
mérkuii 0JIoK"

156

Du3n4eCKu IPAKTUKYM 110 TEME
"N3mepenue ko3 uiinenta TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3(puirenta
3aucuMocT FTp(N)" wim "HUccnenoBanue
MBUKEHHS OpyCKa [0 HAKJIOHHOM MIOCKOCTH C
nepeMeHHbIM Kod(hpHUIIMeHTOM TpeHUs" Win
"N3yuenune NBUKEHUS rpy3a Ha BaLy €
TpeHuem"

30.04

157

Du3N4eCKUi IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO
Teja, UMEIOILEro OCh BpallleH!s" WiIn
"KoHCTpynpoBaHue KpOHIITENHOB U

pacuét cun ynpyroctu" i "U3yuenue
YCTOHYMBOCTHU TBEPAOIO TENA, UMEIOILETO
MJI01LAJb OMOPHI"

30.04

158

Du3NYeCKUi MPAKTUKYM 10 TEME

"N3MepeHune uMiysbca Teiaa o TOpMO3HOMY
nytu" i "M3mepenune cuiibl TAru, CKOpoCTH
MO/JIENTN DIIEKTPOMOOMIIS U MOIITHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHMSI UMITYJIbCA
Tena ¢ uMIyabcoM cuibl” uinu "HccnenoBanue
COXpaHEHUS UMITYJIbCa IIPU YIIPYTOM
B3anMMOJICHCTBHN"

win "M3MepeHne KNHEeTHYeCKON SHEPTrun

05.05




TeJa 1o TOPMO3HOMY IyTH"

159

duznyeckuil mpakTukyM mno reme "M3ydyenue
M30TEPMUYECKOTO IIpoLiecca
(peKOMEHI0BAaHO UCIIOIB30BaHKE U(PPOBOH
nmabopaTopun)" win "M3ydeHue n30XxopHOTo
nporecca" win "N3ydenue nzodapHoro
nponecca’ win "[IpoBepka ypaBHeHUs
cocTtostHUS"

06.05

160

Du3nyecKuil MPaKTUKyM IO TeMe
"U3mepeHue yenbHON TeI0EMKOCTH " TN
"UccnenoBanue mpoliiecca OCThIBaHUS
Bewecrsa" win "McciaenoBanue aguadaTHOroO
npouecca” win "M3yueHrne B3auMOCBs3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
SKUIKOCTEH"

07.05

161

duznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN MCIIapeHus KUIKocTen"
i "M3mepenue yaenbHOM TemIoTh
naBieHus apaa" win "M3ydyenue cBoiicTB
HaChIIIEHHBIX NTapoB" win "N3mepenne
A0COJIFOTHOM BJIQYKHOCTH BO3/yXa U OIICHKA
MacChl TapoB B

nomerieHnn". smepenne kodduimenrta
MOBEPXHOCTHOTO HATSKEHUS

07.05

162

Du3NYeCKUil MPAKTUKYM 10 TEME
"HaGnronenue npeBpaiieHus SHepTrun
3apsKEHHOTO0 KOHJIEHCATOPa B SHEPTHUIO
n3IydeHus ceeroanona” unu "Mzydenune

08.05




NPOTEKaHUs TOKA B LI, COJepKaleH
KoHAeHcarop' uinu "Pacnipenenenue
Pa3sHOCTH MOTEHLMAJIOB (HAIIPSKEHUS ) TIPU
10CJIE10BATEIbHOM COEIMHEHUH
KOHJIEHCATOPOB"

163

DuU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB" win "M3MepeHue yAenbHOTro
COTNPOTHUBIICHHUS IMPOBOJHUKOB" HIIN
"HccnemoBaHue 3aBUCUMOCTH CUJIBEI TOKA OT
HaIPSKEHUS JJI JTaMITbl HAaKaTUBaHUS"

12.05

164

duznueckuil npakTukym 1o reme "HaOnronenue
PIEKTPOJn3a" WiIn

"N3mepenue 3apsiga 0JHOBAJIEHTHOTO HOHA" UK
"HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT

remneparypbl” win "CHATHE BOJIbT-

aMIIEPHOM XapaKTepUCTUKU auona"

13.05

165

O0001IeHE U cCUCTEMAaTU3ALUs 3HAHUHN [10 TEME
"Kunemaruka"

14.05

166

O0001IeHre 1 cUCTeEMaTH3alUs 3HAHUHN 10
reme "/lnHamuka"

14.05

167

O060011IeHNE U
cucTeMaTu3anus 3Hauiy mo teme "CraTtuka
TBepaoro tena"

15.05

168

O060011IEHNE U
cHcTeMaTH3allis 3HAaHUH o TeMe ""3aKOHEBI

20.05




COXpaHEHHUs B MeXaHUKe"

169

PesepBHbIi ypok. O0001ICHHE 1
cucTeMaTtu3alus 3Hanui 1o reme "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKON
teopun""Tepmoannamuka. TemnoBbie
MaruHb!"

22.05

170

PeszepBHbIi ypok. O0001ICHHE 1
CUCTeMAaTH3allMs 3HaHUH 110 TEME
"DnexTpuueckoe nose" " TlocTosHHBIM
sniekTpudeckuil TOK" "TOKM B pa3IMyHBIX cpeaax|

26.05

OBLIEE KOJIMYECTBO HYACOB I10
IMPOI'PAMME

170

16




YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

» ®usuka. Mexanuka, 10 xkimace/ Msikumes I'.51., Cunsaxo A.3., OO01ecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narenbctBO «IIpocBemienuey

®wusuka. 10 knacc. Yuebnuk 11t 001eo0pa3oBaTenbHbIX Opranu3anuii. bazoBslii u

yriyonenusiit ypoBau/I'. S, Mskumes, b.b. byxosues, H.H. Cotckuii,

"UznarensctBO "[IpocBemienue”

METOAUYECKHUE MATEPUAJIbI 1JIS1 YYUTEJIA

1)®Puzuka. Pazoop sx3amenannonnsix 3ananuii EI'D/M.JI. KacaTtkuna, PocToB-Ha-
Hony "N3natensctBo "OEHUKC", 2)/locTrKEeHNE JIMYHOCTHBIX PE3yJIbTaTOB
yudamuMucs Ha ypokax ¢pusuku/Kynam M.A., Bonrorpan, "U3narenscTBo
"Vuutens", 3)®Puzuka. 7-11 knaccel. Opranusanus BHEKJIacCHON padoThl. baHk
MeTonnueckux uaei. TBopueckue MeponpusTvs/ ABTOPbI-COCTAaBUTEH
B.C.bnaronapos, XK.W. PaByukas, Boarorpan, "MU3narensctBo "Yuurens"
4)Dusuka. [loypounoe mianupoBanue. 10-11 knaccsl. [locobue nnst yuureneit
oOmeobpaszoBarenbHbIX opranuzaruii. Kinaccuueckuit kypc/B.@.
[unos/Mocksa, "UznatenscTBo "IIpocBemenue”, 5)Pusuka. 10 kiacc.
Meroanueckoe nocodue/Ilerpoa M.A., Kynpsisues B.B., Mockaa,

NznarensctBO "l[IpocBenienue.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH UHTEPHET
1) https://lecta.ru/ - Lludpoast oOpa3oBaTenbHas maTGopma,
2) https://1bz.ru/ - snekrponnbie pecypcesl mo ¢usuke, 3)https://fizika.ru/ - caitt 11 npenogaBaTeeil GU3KNKH,
4)https://college.ru/ — matepuainsr 11 noarorosku k EI'D ¢ 2002r., S)https://elementy.ru/ - «I1yTs B HayKy» -
AIIEKTPOHHBIN JKypHAIT 1715
IIKOJBHUKOB, CTPEMSIIIIUXCS Pa3BUTh CBOM KPYro30p M YIyUIIUTh 3HAHUS 110 (PH3HKE,
6) https://fiz.1sept.ru/ — snekTpoHHas moadoOpKa )KypHAIOB 10 (GU3KUKE OT H3AaTeILCKOro ToMa «IlepBoe
CEHTSOPSI»,
7) https://teach-shzz.jimdofree.com/ — Uudopmaruka u husnka, yHUKAIBHBIH PeCypc, COACPIKAIIMIA JICKTPOHHBIC
OMOIMOTEKN MaTEPHAIIOB 10 ATUM JIBYM IPEIMETaM;
8) http://school-collection.edu.ru/— Eaunas xomteknus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - deaepansubiii mopTan «Poccuiickoe 00pa3oBaHKEY,

10) https://m.edsoo.ru/ - Enuroe conepxanue o0Iiero oopa3oBaHusI.
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