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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usnke 6a30BOTO YPOBHS Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOXKEHUN M TPeOOBAHUH K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM
obOpasoBarenbHON MTporpammsl, npeAcTaBieHHBIX B PI'OC COO, a takxe ¢ yuéTom deaepaabHOi
paboueil mporpaMMbl BOCIIUTaHUS U KOHIENIIMY NpenojaBanus yueOHnoro npeamera «Pusznka» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoii @enepaiuu, peain3yomux OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Cogepxanue mporpaMmMsbl o (GU3HMKE HANPaBICHO Ha POPMHUPOBAHUE €CTECTBEHHO-HAYYHON
KapTUHBI Mupa oOyyaromuxcs 10 knaccoB mpu o0yueHnn ux ¢usrke Ha 6a30BOM YPOBHE HA OCHOBE
CUCTEMHO-/IeATeIbHOCTHOTO noaxoxaa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusim GI'OC
COO k nyIaHUPyEeMbIM JTHYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM pe3yJIbTaTaM 00y4eHus, a
TaK)Ke YUYUTHIBAET HEOOXOJMMOCTh PeaTn3allii MEKIIPEIMETHBIX CBsA3eH (PU3MKHU C €CTeCTBEHHO-
HaYYHBIMH Y4eOHBIMH ITpeaMeTaMu. B Hell onpeensoTcss OCHOBHBIE 1eNIM U3y4YeHUs (PU3NKU Ha
YpOBHE CpeJiHero oo1ero 0opa3oBaHus, MIIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS Kypca (PU3UKU:
JUYHOCTHBIE, METaNPEeIMETHBIE, IIPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAaHUpyEMbIE PEe3yJIbTaThl OCBOEHUS Kypca GU3HKU Ha 6a30BOM YPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e conepxanue yuyeOHoro npeamera « Pu3ukay mo rogam o0ydeHHs.

®du3rKa KaK Hayka o HanboJee 00IIMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUeCTBE y4eOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIa/ B CUCTEMY 3HaHUN 00 OKpY>KaroIllleM MUDE.
[konpHBIN Kypc PU3MKU — CUCTEMOOOPA3YIOLIHIL 1151 €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIBKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH,
ouonorueil, pusnueckoit reorpadueit u acrponomueil. Micronb3oBanre U akTHBHOE IPUMEHEHHE
(du3nyecKuX 3HaHUM OMpeessseT XapakTep U pa3BUTUE Pa3HOOOPa3HbIX TEXHOJIOTUH B cdepe
SHEPreTHKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TTOy4YEHHUsI HOBBIX MAaT€PUAIIOB C 33JJaHHBIMU
cBoiicTBamMu U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpa 00ydarouxcs, B (GOpMUPOBaAHNE YMEHUI IPUMEHATh HAyUHBIH METO
MO3HAHUS MPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHOBY kypca Gpu3MKH 11 ypOBHSI cpeHero oO1iero o0pa3oBaHus MOJIOXKEH P UIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pas3ienoB (PU3MKH, BKIIIOUAET KaK BOIIPOCHI KIITACCUUECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUY ¢ HEM MaTepuall Kypca GU3NKU 00bETUHEH BOKPYT
¢u3nueckux teopuil. Begymmm B kypce sBisieTcst popMupoBaHue MPEACTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes ecymanumapuzayuu. EE peanusanus npearnonaraeT UCrojib30BaHHe T'yMaHUTapHOTO
noTeHluana pU3n4eckoi HayKH, OCMBICIIEHUE CBSA3HM Pa3BUTUs (PU3UKHU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku mpeamnosaraeT 3HakOMCTBO C IITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi IoCpeICTBOM BBEICHHUS 3JIEMEHTOB COJIEP KaHUs,
MOCBALIEHHBIX KOJOTMUYECKHM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHH, a Takke 00CyXIeHUs MPOoOJIeM pallMOHAIbHOTO IPUPOIOTOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (GU3UKH Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus
ABIISIOTCS (pu3nueckue Teopuu (opMUpPOBaHUE TPEACTABICHUH O CTPYKTYpE MOCTPOCHUS
¢buznueckoil Teopun, poiu GyHIaMEHTaIbHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSX O IPUPOJIE, TPaHUIaX TPUMEHUMOCTH TEOPUH, /1JIs1 ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOAX0/ B Kypce (PU3UKH peaTn3yeTcs MPekIe BCEro 3a CUeT
OpraHHU3aIlH SKCTIEPUMEHTAIILHOM JIeATeNbHOCTH 00yJaromuxcs. [{i1s 6a30Boro ypoBHs Kypca
(U3UKU — ITO HCIIOIB30BAHUE CHCTEMBI (PPOHTATILHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U



1ab0opaTOPHBIX paboOT, KOTOPHIE B MporpamMMme 1o pu3nKe 00beTUHEHBI B OO CITUCOK
YUEHHUECKUX MPAKTUYECKHX paboT. BrlieneHne B ykazaHHOM IepevHe JIabopaTOpHBIX padoT,
MPOBOAMMBIX JIJIsl KOHTPOJISI M OLEHKHU, OCYIIECTBISETCS Y4aCTHUKaMH 00pa30BaTEIbHOTO
npoliecca UCX0/s U3 0OCOOCHHOCTEH MIIAaHMPOBAHUS M OCHAleHNs KabuHeTa pusuku. [Tpu sTom
oOecrnieunBaeTcs OBIaJIeHUE 00YUYaIOUMMUICS YMEHUSMU MPOBOIUTH KOCBEHHbIE U3MEPEHHUS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHMH U IIOCTAHOBKY OIBITOB TI0 IIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHuE yAenseTcs PeUIeHUIO PaCYETHRIX M KaueCTBEHHBIX 3a1a4. [1pu aTom s
pacuéTHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 3aJJaHHON (hU3HUECKOI MOJEIbIO,
MO3BOJISIOIINE PUMEHATH N3yUSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zesa Kypca,
TaK U UHTETPUPYS 3HAHUS U3 PAa3HBIX pa3aesioB. [ KadyeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aaHus HAa 00BACHEHHE POTEKaHUs (PU3NUECKUX SBJICHUN U IMPOLIECCOB B OKPY KAIOIIEH JKHU3HH,
TpeOytomire BIOOpa GU3NYECKO MOIEIH JIJIsl CUTyalliH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu GI'OC COO k MaTepruaIbHO-TEXHHUYECKOMY 00€CIIeYCHHIO
yueOHOro npoiiecca 6a30Bblii YPOBEHb Kypca (PM3UKH HAa YPOBHE CPEHEr0 0011ero o0pa3oBaHus
JIOJDKEH M3Y4aTbCsl B YCIOBUSX MIPEIMETHOTO KaOMHeTa (PU3UKHU MU B YCIIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYUHOT0 UKIA. B kaOunete Qpusuku
JOJDKHO OBITH HEOOX0MMOe TabopaTOpHOE 000PYAOBAaHHE ISl BHITOJIHEHHS YKAa3aHHBIX B
nporpaMmme o (GuU3NKe YYeHHUECKUX MPaKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.

JleMoHCTpanmoHHOE 000py10BaHHe (POPMHUPYETCSI B COOTBETCTBHHU C IIPUHIIAIIOM
MUHUMAJIBHON JTOCTATOYHOCTH M 00ECTIeYMBAET MOCTAHOBKY MEPEUUCIICHHBIX B TPOrpaMMe 0
(u3MKe KITFOUYEBBIX IEMOHCTPAIUH I UCCIIETOBAHMS N3Y9aeMbIX SBJICHHUI U TPOIIECCOB,
SMIUPHUUECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe 000pyTOBaHUE IS YICHHUSCKUX MPAKTUYECKUX padboT GOpMUPYETCS B BUJIC
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIeUNBAETCs B pacy€Te OAHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TeMaTHueckne KOMIDIEKTHI JJAO0OPaTOPHOTO 000PYI0BAHUS TOJIKHEI OBITH
MOCTPOEHBI HA KOMITJIEKCHOM HCITOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMU U3Y4€HUsI GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHME UHTEPECA U CTPEMIICHHUS 00yUarOIINUXCsI K HAYYHOMY U3Y4YEHUIO IPUPO/IbI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHNE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHMS KaK pe3yJIbTaTa U3yYeHUs OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SABJICHHUS C HCIIOJIb30BaHHEM (QU3NIECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUN O PO GUUKHU ISl pA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.
JlocTrxeHue 3Tux Lenei odbecreynBaeTcsl pelieHneM CIIeIyIoIMX 3a7a4 B IpoLecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:
e [pUOOpETEeHUE CUCTEMBI 3HAHUN 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHHUKY, MOJICKYJISIPHYIO (PU3UKY, SIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS JJIS1 00bACHEHUS (PU3NYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 33/1a4 C IBHO 33JaHHON (U3NYECKON MOJIETIBIO,
3aJa4, MoApa3yMEeBAIOLINX CAMOCTOSTENIbHOE CO3/IaHie (PU3NYECKON MOJEIH, aIeKBaTHOM
YCIIOBHSIM 33]1a4H;

® TOHMMaHHE (PM3NYECKUX OCHOB U MPUHIIAIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHHS HA OKPYKAIOILYIO Cpey;

® OBJIQJICHUE METOJIAMH CaMOCTOSTEIBHOTO IJIAHUPOBAHUS U MTPOBEACHUS (PH3UUECKUX
HKCIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAH HH(POPMALIUHU, ONIPEeTICHHS JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3yJbTara;



® CO3JaHUE YCIOBUU Ul pa3BUTUSI YMEHUN IIPOEKTHO-UCCIIEN0BATEILCKOM, TBOPYECKON
JESATECIIBHOCTH.

Ha u3yuyenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE CPEIHETO 001Iero 00pa3oBaHUs
otBoautcs B 10 kimacce — 68 4acoB (2 yaca B HEJENIO).

[Tpennaraemslii B mporpaMMe 1o ¢pu3nKe nepeueHs J1abopaTOpHBIX U MPAKTHIECKUX padoT
ABJISICTCSA PEKOMEHIOBAaHHbBIM, YUUTEIb JI€1aeT BbIOOP IPOBEACHNUS 1a0OPaTOPHBIX pabOT U OIBITOB
¢ Y4€TOM UHAMBUIYAITBHBIX OCOOCHHOCTEN 00yUYarONIIXCsl.

COAEPXAHUE OBYUYEHUSA

10 KUIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®du3uka — Hayka o npupoze. Hayuneie MeTobl MO3HAHUSA OKpYrKarolero mupa. Pons
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pru3nyYecKux sBIeHUH U mporeccoB. Hayunsle runote3sl. @uznueckue
3aKOHBI ¥ TeOpuH. [ paHUIIBl TPUMEHUMOCTH (hU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Poub u MecTo ¢u3nku B GOPMHUPOBAHNN COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBrxeHre. OTHOCUTEIbHOCTh MEXaHUUECKOT0 ABMKeHUsA. Cuctema oTcyéra.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CPeAHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOYKHU, UX MPOEKIIMHA HA OCU CUCTEMBI kKoopAuHAaT. Cl0KeHHe MepeMeIeHIN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MIPSIMOJIMHEWHOE ABMXKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunelinoe aBuxkeHuE. J[BH>kKeHNe MaTeprUaaibHON TOUKH 110 OKPYKHOCTH C TIOCTOSIHHOM
M0 MOJTYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHHAsE CKOpocTh. [lepruoa u yacTora 0OpaiieHus.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHuuecKkue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: CITHIOMETP, IBHKEHUE CHAPSAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTo MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne HepaBHOMEPHOTO JBHIKEHUS € LIEIIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHHS MEXTY Y TSIMU, IPOMJEHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHBIE MPOMEKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PAaBHOM
HYJIIO.

N3yuenne nBUKEHUS MIApHUKaA B BA3KOW KUIKOCTH.

W3ydenue nBUKEeHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunaimn otHocuTensHOCTU ["anunes. [lepsiii 3akoH HeroToHa. IHEpUnanibHble CUCTEMBI
OTCYETA.

Macca tena. Cuia. [lpunnun cynepno3unuu cui. Bropoii 3akon HerotoHa 1uist
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasr Tpenus (mokosi, ckoybxenus, kauenus ). Cuna tpenus. Cyxoe Tpenue. Cuina
TPEHUs CKOJIBKEHUS U cuiia TpeHus mokos. Koaddunument tpenus. Cuna conpoTuBiIeHUs Ipu
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CuIIbl OTHOCUTEIBHO OCH BpameHus. [1nedo cunbl. Y cinoBus paBHOBECHUS TBEPAOTO
Tena.

TexHu4ecKkue yCcTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: TOAIINUITHUKY, IBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbc MaTepuanbHON TOYKH (TeNa), CUCTEMBbl MaTepUaibHBIX TOUEK. IMITyJIbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBI.

Kunernyeckas sHeprus MarepuaibHON ToUukH. Teopema 00 U3MEHEHUN KUHETUYECKOM
DHEPIHUH.

[TorenunanbHas sueprus. [loreHuunanbHas sHeprus ynpyro 1eopMUpOBaHHON IPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIe U HEMOTEHIMAIbHBIE CUJIbl. CBSA3b pabOThI HETOTEHIIMATIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpoiucTBa U MPaKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IIPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYTOTo yJapa ¢ MOMOIIBIO JIBYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKOW HHEPruM Tejla Ha IpuMepe
pacTsKEHUsI PE3UHOBOTO XKIyTa.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIU MeOpUl
OcCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPHH U MX ONBITHOE 000CHOBAHUE.
Bbpoynosckoe neuxenue. Iuddysusa. Xapakrep IBHKEHUS U B3aUMO/IEUCTBUS YaCcTUIL BELIECTBA.
Mopenu cTpoeHus ra3oB, KHUIKOCTEH U TBEPIBIX Tl U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekyil. KonnuectBo BemectBa. [loctosinaas ABoraapo.
Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOU TEOPUHU
U/IeaTbHOTO ra3a. AGCONIOTHAs TEMIIEpaTypa Kak Mepa cpeiHeil KHHETHYEeCKOM SHEPTHH TETIOBOTO
JIBWKeHus yactull ra3a. [llkana remneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Janbtona. M3omporieccsl B U1eaaIbHOM T'a3e C MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe npeacTaBieHrne H30MpOIECCOB: U30TEpPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BELeCTBa, (poTorpaguu MOIeKy
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBHYKEHUSI.

Mogpens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Mopenb, HUTFOCTpUPYIOLIAsl IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIJACCHOM KOMHATe Ha OCHOBE U3MEPEHHI 00bEMa KOMHATBI,
JIABJICHUS U TEMIIEpATypbl BO3lyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXTy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckasi cucteMa. BHyTpeHHss SHEprus TEpMOIMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHenust. KoiauuecTBo TemioTel U paboTa. BHyTpeHHSs SHEpTUst 0THOATOMHOTO
UJeaNbHOro raza. Buael Terionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyUeHHE. Y 1eTIbHas
TEIJI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MIpH TEIUIONEpeaaye.

[Tonsitre 06 aguadatHoM npouecce. [lepBeril 3aKkoH TepMoguHAMUKU. [IpruMeHeHue mepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoieccaM. ['paduueckast uHTEepIpeTaius padoThl rasa.

Btopoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBeie MamuHbL. [I[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru10BbIX MamuHax. Koadduiment nonesnoro aerictsus temnoBoil mamuHel. [{ukn Kapho u ero
KO3 PUIIUEHT M0JIE3HOTO AeUCTBUS. DKOJOTHUECKUE MTPOOIEMBI TEINIOIHEPTETUKH.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIh BHYTPEHHETO CrOpaHHs,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHNe BHYTPEHHEH SHEPrUM Tella IPU COBEPLICHUN paOOThI: BBIJIET MPOOKH U3 OYTHIIIKU
NoJ1 AEMCTBUEM CKATOr0 BO3/lyXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpEeHHUs
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEHN sHepruu (TeMIepaTypsl) Teja Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOHHBI, IBUraTelsl BHYTPEHHErO CTOPaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOM TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u kKoHAeHcalus. Viciapenue u kunenne. AGCOIIOTHAS U OTHOCHUTEIbHAS
BJIKHOCTh BO3/lyXa. HachleHHblii nap. Y aenpHas TeroTa napooopa3oBaHus. 3aBUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KPUCTAIJIOB.
Kunkue xpucrtamisl. CoBpeMeHHble MaTeprainsl. [lmaBnenne n kpucrammsanus. Y 1enbHas
TeruioTa riasneHus. Cyonumanms.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnyeckue ycTpoHcTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU MOJTyYEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM YKCIie HAHOMAaTepUasoB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.



Kurnenne npy moHW>XEHHOM JIaBJICHUH.

CriocoOb1 U3MEpEHHST BIAKHOCTH.

HabnroieHne HarpeBaHusl U IUIaBJICHHST KPUCTAJUTNYECKOTO BELIECTBA.
JleMoHCTpanys KpUCTalIoB.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomul

M3mepeHne OTHOCUTENTLHOM BIaKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

OnexTpuzanus Tejl. JNeKTpudyeckui 3apsia. JBa Buia anekTpudeckux 3apsanaos. [IpoBoauuky,
JUAJIEKTPUKH U MOIYIIPOBOIHUKHU. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictue 3apsinoB. 3akoH Kynona. ToueuHsli 37€KTpUYECKUN 3apsil. DIEKTPUUECKOE
nosie. Hanpsik€HHOCTB 3niekTpuueckoro nojs. [ IpuHun cyneprno3nunu 3J1eKTPUIECKUX MOJIEH.
JInHuM HaNIPsKEHHOCTH DIIEKTPUYECKOTO TOJIS.

Pabora cui anekrpocrarnyeckoro noss. [lorennuan. Paznocts norennuanos. [IpoBoanuku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM ITouie. [IuanekTprudeckas IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHieHcaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuuecKue ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHUE: AIEKTPOCKOIL, FJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aINTA, 3a3€MIICHHE MIEKTPOIPUOOPOB, KOHIEHCATOP, KOMTUPOBAILHBIN
anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEL.

IIpOBOTHHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIMDNEKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTBD AJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT TUIOLIAAH MIACTUH, PACCTOSIHUS
MEXIY HUMH H TUAJIEKTPUIECKOMN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunsvix cpeoax

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. ICTOUHUKH TOKA.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka 1enu.

DNEeKTpUUECKOe COIIPOTUBIIEHHE. Y IeIbHOE CONMPOTHUBIIEHKE BemiecTBa. [locnenoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIenia. MOIHOCTD 37IEKTPUIECKOTO TOKa.

DNEKTPOABUKYIAs CUJIa U BHYTPEHHEE COMTPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa a1
MOJTHOM (3aMKHYTOMN) AJIeKTpudeckoi nemu. KopoTkoe 3aMpikaHue.

DNIEKTPOHHAs MPOBOJAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTUBIIEHUS METAJJIOB OT
TeMriepatypbl. CBEpXIIPOBOIUMOCT.

DNIeKTpUUYECKH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TorynpoBonHuku. CoOCTBEHHAs U PUMECHAsi TPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBOMCTBA
p—n-niepexoja. [lomynpoBoAHUKOBEIE TPUOOPHI.

DJIEKTPAYECKHI TOK B paCTBOpaxX M pacIuiaBax dJEKTPOJIMTOB. DIIEKTPOIUTHIECKAS
JUcCOLUaIus. JINEKTPOIIN3.

DIIEKTPUYECKUH TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOSATEIBHBIN pa3psia. MosHus.
I1na3ma.

TexHu4eckue yCcTpoiuCcTBa M MPaKTUYECKOE IPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKHU TOKA, AIEKTPOHArpeBaTelIbHbIC MPUOOPHI, SIEKTPOOCBETUTEIBHBIC TPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN AUOM, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.



Jlemoncmpayuu

M3mepenne CUIIbl TOKa U HAIPSKEHUSL.

3aBHMCHUMOCTB COITPOTUBIICHUS LIMJINHAPUYECKUX TPOBOAHUKOB OT JJIUHBI, TUIOIAIU
IIONIEPEYHOI0 CEYECHUS U MaTepHraa.

CMemaHHOe COeMHEHUE IPOBOIHUKOB.

[IpsiMoe u3MepeHue MEKTPOABHKYLIEH crilbl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psg v IPOBOAUMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepenue 2JeKTpOABUKYILEH CUIIbl HICTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

MexnpeamerHbie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro yposHs B 10 kinacce ocyliecTBiIseTcs: ¢ yuéToM
COJIepKATEIbHBIX MEKITPEIMETHBIX CBsI3€H ¢ KypcaMl MaTeMaTUKH, ONOJIOTHH, XMMUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemmuvie noHamus, CBA3aHHbIE C U3yYEHUEM METOJI0B HAyYHOI'O IO3HAHUS:
SIBJICHUE, HAYUHBIN (aKT, TUN0oTe3a, (pru3nyeckas BeIMUMHA, 3aKOH, TEOpHs, HabIro1eHue,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JInHeiHas (pyHKIMs, napadoiia, runepooa,
UX rpauKu U CBONCTBA, TPUTOHOMETPUUECKHE (PYHKIINU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOECKIUU HA OCH KOOPJMHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe IBUKEHUE B )KUBOM mpupoe, auddysus, ocMoc, TermoooMeH
YKUBBIX OPraHU3MOB (BU/IbI TEIUIONEPEAUH, TEMIOBOE PABHOBECHE), JIEKTPUUECKUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAst Macca, TEeIJIOBbIE CBOMCTBA TBEPABIX TEII, dKUAKOCTEN U I'a30B, DJIEKTPUYECKHUE CBOUCTBA
METaJUIOB, MIEKTPOJIUTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

TI'eoepaghus: BIa)KHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeodpazoBaHUe IBUKEHUH C CIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOAIMNITHUKH, UCTI0JIb30BaHHE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (pakeTa,
BOJIOMET U IpyTHe€), ABUraTeNIb BHYTPEHHETO CrOpaHMsl, apoBas TypOuHa, ObITOBOM XOJOINIbHUK,
KOH/JIULIUOHED, TEXHOJIOTMH IOJy4YE€HHs] COBPEMEHHBIX MATEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB,
Y HAaHOTEXHOJIOTHH, AJIEKTPOCTaTUYECKas 3aIIMTa, 3a3eMJICHUE 3JIEKTPOIIPHOOPOB, KCEPOKC,
CTPYWHBIM IPUHTEP, dJEKTPOHArpeBaTebHbIE MPUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI,
rajgbBaHUKa.

IMPEAMETHBIE PE3YJIbTATbBI

K kon1y o6yuyenus B 10 ki1acce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MIPUMeEpPax poiib U MECTO (PU3UKHU B POPMUPOBAHUN COBPEMEHHOMN
Hay4HOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTHM, B IPAKTUYECKOMN
JIeITEILHOCTH JIIOACH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHUS U3YUEHHBIX (PU3NYECKUX MOETeH: MaTepralibHas TOUKa,
MHepLHaIbHas cucTeMa 0TCYETa, abCOMIOTHO TBEPIOE TEJIO0, UACATBHBIN ra3, MOJENIN CTPOCHUS
ra3oB, )KUJKOCTEH U TBEPIBIX TN, TOUCUHBIN SJEKTPUUECKUN 3apsi]l IPU pelieHUuH (PU3nIecKux
3ajad4;

pacro3HaBarth (hpu3nYecKue BJICHUs (TPOLECCHl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOEHUS BEIIECTBA U AIEKTPOTHUHAMUKH:
pPaBHOMEPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOHOE MAaJICHUE Te, IBIKEHUE
110 OKPY>KHOCTH, MHEpLIUs, B3auMozeHcTBUe Tel, Au(dy3us, OpoyHOBCKOE ABHKEHHE, CTPOCHUE
KHUJIKOCTEH U TBEPABIX TeJl, U3MEHEHHE 00bEMA Tell U HarpeBaHUM (OXJIaXIECHUH ), TETIJIOBOE



paBHOBECHE, UCIIapeHNe, KOHICHC Al IUIaBJICHUE, KPUCTAJUIM3alKs, KUIICHNE, BIIaXKHOCTh
BO3/yXa, OBBIILICHUE 1aBJICHUS T'a3a [IPU €r0 HArPEBAHUHU B 3aKPBITOM COCYE, CBA3b MEKIY
napaMeTpamMM COCTOSIHMA I'a3a B U30MPOLIEccax, JIEKTPU3aLHs Tell, B3aUMOJEHCTBIE 3aps/I0B;

OTHCHIBATh MEXaHUUYECKOE JIBIKEHHE, HCIIONB3YS (PU3HMUECKUE BETMUMHBI: KOOPIMHATA, Ty Th,
nepemeleHe, CKOpocTb, yCKOPEHHE, Macca Teja, CHIa, UMITYJIbC Tela, KHHETUYeCcKas SHepIus,
NOTEHIMATIbHAS SHEPT U, MeXaHn4Yeckast paboTa, MeXaHHYECKasi MOIIHOCTh; IPU ONMCAaHUU
IPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3YyEMbIX BEJIMYMH, UX 0003HAYEHUS U €TUHULIBI,
HaXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

OIKCBIBATh U3yUCHHbIE TEIIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, UCIIOIb3Ys
¢du3nUeckre BEMYMHBL: JaBlICHHE ra3a, TeMIIepaTypa, CpeiHssl KWHETUYeCcKast SHePT s
XA0THUYECKOTO JBM)KEHUS MOJIEKYJI, CPEIHEKBAPAaTUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSAA SHEPTUs, paboTa ra3a, KO3 QHUIMEHT MMOJIE3HOTO JICHCTBUS TETTIOBOTO
JIBUTATEJIs; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT HCIOIB3YEMbIX BEJIMYMH, UX
0003HAYEHHSI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIIMYMHY C
JPyTUMH BEJIMYMHAM;

ONMCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOWCTBA BELIECTBA U AIEKTPUUYECKUE SIBICHUS
(mporecchl), UCTIONb3Ys (PU3NUECKUE BETMUYMUHBL: JJIEKTPUUECKUI 3apsij, SIEKTpUYECKOe MOJIE,
HANPsDKEHHOCTD I10JIs, OTEHLMAN, Pa3HOCTh [TOTEHLIMAJIOB; [IPH OIMCAaHUH ITPAaBUIILHO TPAKTOBATh
(bu3n4ecKnii CMBICI HCIIOJIb3YEMBIX BEIMUUH, UX 0003HAUCHHSI U €IMHUIIBI; YKa3bIBaTh (DOPMYIIBL,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEJIMUUHY C APYTUMU BETUYUHAMU;

aHaJIM3UPOBaTh (PU3MUYECKHE IPOLECCHI U SBJICHUS, UCIIONb3Ys (PU3HUECKUE 3aKOHBI U
IPUHLIMIIBL: 3aKOH BceMupHOTo Tsirotenus, |, Il u 11l 3akons! HetoToHA, 3aKOH coxpaHeHus
MEXaHUUYECKOW SHEPIUH, 3aKOH COXPAaHEHHsI UMITYJIbCa, IPUHIIMIT CYNEPIIO3UIIMU CHJT, TPUHLIAI
PaBHONPABUS HHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, [A30BbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON SHEPTUH TEIUIOBOIO ABHIKEHHS MOJIEKYJI
¢ a0COIOTHOM TeMInepaTypoi, epBBIi 3aKOH TEPMOTUHAMUKH, 32KOH COXPAaHEHHS SJIEKTPUIECKOTO
3apsizia, 3akoH KyJioHa, Ipu 3TOM pa3inyaTrh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €I0
MaTeMaTHYECKOE BBIPAXKEHUE U yCIOBHSA (TPAHUIIBI, 00JIACTH) TIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI AEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS UX O€30MaCHOTO MUCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITOJIHATH 3KCIIEPUMEHTHI 110 HCCIEI0BAHNIO (PU3NYECKUX SIBICHUH U IPOLIECCOB C
MCIIOJIb30BaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUMN, IpU 3TOM (HOpMyIHpOBaTh NpodiemMy/3anady
U TUIIOTE3y Y4eOHOT0 3KCIIEpUMEHTa, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOT0 000py10BaHuS,
IPOBOAMTD OMBIT U POPMYIIUPOBATH BHIBOIBL;

OCYILECTBIIATH NMPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEITMUUH, IIPU ITOM BBIOMpAThH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCII0Ib30BaTh U3BECTHBIE METObI OLIEHKH IOIPEIIHOCTEN
U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTU MEX1y PU3NYECKUMHU BEIMYMHAMHU C UCIIOJIB30BaHUEM MPSAMBIX
U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3yJIbTAaThl ITOJTy4YEeHHON
3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE TaOIMI U IpadUKOB, J€aTh BBIBO/BI 10 pe3yJIbTaTaM
UCCIIEJOBAHMSI;

coOnroaaTh npaBuiia 6€30MacHOro TpyAa MPH MPOBEIEHNUHU UCCIIEOBAHNIN B paMKax
y4eOHOT0 dKCIEPUMEHTa, y4eOHO-UCCIIeA0BATENECKOM U IPOEKTHOM NesITeTbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaObOpaTOpHOro 000pyA0BaHNUS;

pemaTh pacy€THbIE 33]]a4u C SBHO 3a/laHHON (PU3UUECKOI MOJIENbI0, UCTIONB3YA (PU3NUYECKHe
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33J]a4l BEIOUPATh GU3NYECKYIO MOJIEIb,
BBIJICJIATH (PU3NUECKUE BEIMUUHBI U (OPMYJIBI, HEOOXOAUMBIE IS €€ PeleHHs], TPOBOIUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEITMUNHBI,

pelaTh Ka4eCTBEHHBIE 3a7jau: BBICTPAUBATh JIOTHUECKH HETPOTUBOPEUHUBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHUE SIBIICHUS,

UCIIOJIb30BAaTh MPH pEIIEHUH YUeOHbIX 337a4 COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOIOTUU
JUISI IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH U MTPEICTaBICHUs Y4eOHOM U Hay4HO-
HOMYJIIPHOI MH(OPMAIMH, TIOTYYEHHON U3 PAa3TUYHBIX HCTOYHUKOB, KPUTUYECKH aHATU3UPOBATh
noJtygaemMyro uH(OpMaIuio;



MPUBOJIUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HMKE B TTOBCETHEBHOM KU3HU AJIs 00ecreueHus
0€3011aCHOCTH MTpU OOPALICHUHU C TPHUOOpPAMH U TEXHHYECKUMH YCTPOUCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpejie;

paboTaTh B rpymIie ¢ BHITOJTHEHUEM PA3IMUHBIX COIMATIBHBIX POJICH, INITAHUPOBATH PabOTy
TPYIIBL, PALMOHAIBHO PACHPEeNATh 00s13aHHOCTHU U INIAHUPOBATH AESITEILHOCTD B
HECTaHJIApPTHBIX CUTYAalMsX, a/IEKBAaTHO OLIEHUBAThH BKJIAJ] Ka)KJI0T0 U3 YYACTHUKOB I'PYIIIIHI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
DJIeKTPOHHbIe (LM (POBbIe)
HauMeHOBaHHE KoandecTBO 4acoB oOpa3oBaTe/ibHbIe pecypchl
Jl:;_)ﬂ pa3aesioB U TeM
nporpamMmMbl KoHTpoJibHbIE IIpakTH4eckue

Beero padoThI padoThbI

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

11 ®du3rKka 1 METOJIBI 9 bubnnoreka IIOK
' HAYYHOTO IMO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6nuoreka [IOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamia ! https://m.edsoo.ru/7f41bf72
53 3a)1z01;1 B 6 1 1 bubmmorexa [JOK
' coxpare https://m.edso0.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OcHoBBI

31 MOJIEKYJIAPHO- 9 1 bubmmoreka [JOK
KUHETHYECKON https://m.edsoo.ru/7f41bf72
Teopun



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI 10 bubmuorexa [JOK
TEPMOUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble

33 COCTOSTHUS 5 bubmuorexa [JOK
BeriecTBa. Pa3zoBbie https://m.edsoo.ru/7f41bf72
TIEPEXOIbI

Hroro no pazneny 24

Paznea 4. JIEKTPOJANHAMUKA

bubmnoreka IIOK
4.1 C)
FICKIpoCTatiica 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
42 ANEKTPUUECKUN TOK. 12 bubnmnoreka [JOK
' ToKH B pa3IUYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME
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