MHWHUCTEPCTBO ITPOCBEIEHUSI POCCUIICKON ®EJEPAIINH
KomuteT 00pazoBaHus, HAYKH U MOJIOJIEXKHOI ONUTHKA Bosnrorpanckoi o6nactu

JlenapTaMeHT 1o 00pa3oBaHUIO aIMUHKUCTpaliy Bonrorpana
MOV CIII Ne 134 «/lapoBaHue»

PACCMOTPEHO VTBEPXJIEHO
Ha 3aceganui MO ecTEeCTBEHHBIX HayK ITpuka3 Ne 250- OI[ or/'01" 09 2023 1.
HpOTOKO,JI Nel oT "29" 08 2023 r JupexTop o/, IlIsemora E. H.

A Z Hukudopona 2. H.

JOKYMEHT NOAnncAH
QNEKTPOHHOWM MOAMNUCLIO

CepTtudumkat: 3FB600B840C70523691928486CFAC109
Bnapeneu: Lsegosa EneHa HukonaesHa
DenictBuTeneH: ¢ 18.05.2023 go 10.08.2024

\. y,

PABOUYAS ITPOT'PAMMA
(ID 3464787)

yue6Horo npeamera «@u3znka. YrayGaeHHbIH yPOBEHb)
aas odyuyaromuxes 10 — 11 kinaccoB

(yriy0GJieHHBIH YPOBEHD)

Boarorpan, 2023



MOSICHUTEJIbHAS 3AIIMCKA

I[lporpaMma 1O (H3WKe HA YPOBHE CPEJHEro OOIIero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJOKEHMH M TpeOOBAaHUH K pe3yabTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeIbHOM IPOrpaMMmbl, MPEACTaBICHHBIX B ®I'0C COO, a
Taoke ¢ yuéToM (eaepanbHOM pabodeil MporpaMmbl BOCIUTAHUA U Konuenyu
npenonaBaHus ydeGHOro npeamera «@Pusrka» B 00pa3oBaTeNbHBIX OPraHU3AMIAX
Poccuiickoii ~ @emepauyy,  pEAIM3YIOLUX  OCHOBHBIE  OOpa3oBaTeNbHbIE
IPOTPAMMEBL.

[Iporpamma 1o $hU3KKe OmpefenseT o0s3aTebHOe NPEIMETHOS CONePKAHUE,
YCTaHABIMBAET PEKOMEH/YEMYIO MOCIEN0BaTeIbHOCTE U3YUCHIS TM U PA3/IeIIOB
y4eGHOTO MpeAMeTa ¢ y4ETOM MEKIPEAMETHBIX M BHYTPUNPEAMETHBIX cBsi3eld,
NorMKM  y4eGHOrO Mpollecca, BO3PACTHBIX — OCOOCHHOCTEH 00yJarommxcs.
I[Iporpamma Mo (uU3NKe AT MpeACTaBIeHHE O HEJLIX, COACpIaHHUH, obmmei
cTpaTeruy OOy4eHHs, BOCIMTAHHS M Pa3BUTHS 00yYaroXCsl  CPEeICTBAMH
yuye6HOrO npeamera « DU3HKay Ha yriyOnEHHOM ypPOBHE.

MsyueHne Kypca (QU3HKE yriyOJIEHHOTO YpOBHS MO3BOJIAET peald30BaTh
3a71a9l TpOo(PECCHOHATEHON OpHEHTAIMH, HAllPaBJIeHO Ha CO3MaHKe YCIOBUN ISt
TIPOSIBJIEHHs] CBOMX HHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEN KaKIBIM
00y4aromUMCsl, KOTOpble HEOOXOAUMBI Ui  MPOJOJDKCHHUA o0pa3oBaHUs B
OpraHM3aIMsIX MPO(QEeCCHOHANTBHOr0 00pa3soBaHKA [0  PasTHIHBEIM buzuko-
TEeXHUYECKUM ¥ HMH)KEHEPHBIM CIIELUATbHOCTAM.

B mporpamMMe 10 (QU3NKE ONPEJEISIOTCA IUIAHUPYEMBIC  pe3yIIbTaThbl
0CBOEHMsI Kypca (pH3HKU Ha ypOBHE CpeHEero ofuiero 00pa3oBanus: JIMHOCTHEIS,
MeTalpeJMeTHEe, ~MpeAMeTHble (Ha  YriIyOn&HHOM ypoBue).  Hayuno-
METOJONOTMYECKOll OCHOBOM Juis pa3paboTKM TpeOOBaHMM K JIAYHOCTHBIM,
MeTanpeAMEeTHBIM U TPEIMETHBIM pe3yJbTaraM OO0y4aromiuxcsl, OCBOMBIIMX
nporpaMMmy 1o (GH3UKE Ha YPOBHE CPEJIHETO obmrero o6pazoBaHHsA Ha
yIIyGIEHHOM yPOBHE, SIBIISIETCS] CHCTEMHO-AESTebHOCTHBIN MOAXO/.

[Tporpamma 1o (pU3UKe BKIIOYACT:

IUTaHHpyeMBbIe pe3yNbTaTsl OCBOEHHS Kypca QU3UKM Ha yrryOIEHHOM
YPOBHE, B TOM UYHCJI€ IIPEIMETHBIE PE3y/IbTAThI 110 FOZaM o0yueHus;

cozepaHne yuaebHoro npeamera «DU3UKay» 1O rojam o0ydeHus.

[IporpaMma Mo (U3MKE HMEET IPUMEPHEIH XapakTep M MOXKET OBITH
JCTIONB30BAHA YIHTENIMY (U3UKH IS COCTABIEHUs CBOUX PabOYHX MPOTpamM.

[Iporpamma o (GU3UKe HE CKOBBIBACT TBOPUIECKYIO HHHUIUATUBY yuuTeneu u
IIPeIOCTABIsAEeT BO3MOXHOCTH [V pealM3alliil  PasiiiHBIX METOIMIECKAX
[OIXO/0B K TIPETofiaBaHuio (GU3UKH Ha yriyOIEéHHOM YPOBHE IPH YyCJIOBHH
COXpaHeHHs 00s3aTeNbHON YacTH CoIepKaHusA Kypca.



dusrnka Kak Hayka o Hauboiee OOMMX 3aKOHAX IPHPOJEI, BBICTYIAs B
KayecTBe YIeOHOTO MpeAMeTa B IIKONe, BHOCUT CYIIECTBEHHBIM BKJIal B CUCTEMY
3HAHUH 06 oKpyskaroreM mupe. [IIKONBHEIH Kype QU3HKA — CHCTEMOOOPA3YIOIIHUM
JUIS eCTECTBEHHO-HAYYHBIX YIeOHBIX [PEIMETOB, OCKOIbKY (QH3HISCKHE 3aKOHbI
JIeXaT B OCHOBE IIPOIIECCOB U SIBJIEHHH, H3Yy4aeMbIX XUMHEH, OHOJIOTHEH,
du3mueckoif reorpagued U  aCTPOHOMHUEH. HMcnonp30BaHuEe M aKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHUI OIPEeNeNUIO XapakTep H OypHOE pa3BUTHE
pasHOOOpa3HbIX TEXHOJOTHH B cQepe OHEPTETHUKH, TPAHCIOPTA, OCBOCHUA
KOCMOCA, TIONYYeHHs HOBBIX MaTepHajoB C 33/aHHBIMU CBOHCTBAMH. Nzyuenue
OU3MKE BHOCUT OCHOBHOHM BKIaj B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHB Mupa o0ydarolerocs, B GopMUpOBaHHe YMEHHH MPUMEHSTH Hay4HbIA
METOI TIO3HAHHSI IIPY BBINONHEHUH UMH Y4eOHBIX UCCIIeJOBAHUH.

B 0CHOBY Kypca (pU3MKH Ha ypOBHE CPeJIHEro 00IIero 00pa3oBaHHus MONOKEH
pSI Med, KOTOPbIe MOYKHO PacCMaTpPUBATh KaK MPUHIUIIB! €T0 MOCTPOCHHUA.

Hoes uenocmuocmu. B cOOTBETCTBHM C HEil KypeC SBIAETCA JIOTHICCKH
3aBEpIIEHHBIM, OH COJEPIKUT MaTepual U3 BCEX pas3/iesioB (GU3KKH, BKIIIOYAET KaK
BOIPOCHI KJIACCHYECKOI1, TaK U COBPEMEHHON (PUBUKH.

Hoesn zenepanuzauuu. B COOTBETCTBUH C HEM MaTepual Kypca (15370951
06beqUHEH BOKPYT (u3MUecKHX Teopwid. BemymuMm B Kypce SBIACTCA
dhopMupoBaHUe MPEACTABICHUH O CTPYKTYPHBEIX YPOBHSX MaTCpUH, BCHICCTBE U
ToJe.

Hoea zymanumapusayuu. EE peanusauus NpeArnosaraeT HCIONb30BaHHE
IYMaHUTAPHOTO MOTeHIHana ()M3MUecKOi HAyKH, OCMBICICHHC CBA3U Pa3BUTHA
Qm3uku ¢ pasBUTHeM OOmecTBa, a TaKKe C MHPOBO33PEHUCCKAMH,
HPABCTBEHHBIMH ¥ 9KOIOTHYECKUMHU [POOIEMaMH.

Hoes npuxnadnoii Hanpagaennocmu. Kypc QU3HKH yTIIyOIEHHOTO YPOBHS
IIPe/ITIONaraeT 3HaKOMCTBO C IMHPOKMM KPYTOM TEXHHHYECKUX N TECXHOJOTMYCCKUX
PUIOKEHUH W3yueHHbIX Teopuil W 3aKoHOB. lIpE 3TOM paccMaTpuBaroTCA Ha
ypOBHe OOLIMX IPEJICTABICHUN U COBPEMEHHBIE TEXHUYCCKHE yCTpOICTBA, U
TEXHOJIOTHH.

Hoes sxonozuzayuu pPeanuzyercss IOCPEICTBOM BBEACHHUSA DJICMEHTOB
collepyKaHus, TIOCBAIIEHHBIX 9KOJOIMIECKUM npobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PA3BHTHEM TEXHUKM M TCXHONOTMH, a TaKKe o0cyXaeHus
po6IieM paMOHAIBLHOTO PUPOIOIIONIB30BAHMUS U SKOJIOTHYECKOI 0€30I1aCHOCTH.

OCBOEHHE COIEPKAHMA MPOrpaMMBI 110 GHU3UKE MOIDKHO OBITH IIOCTPOSHO HA
IPUHIAIAX CHCTEMHO-JESITEIPHOCTHOrO nojxoza. [ GU3MKKU peanu3ausa 3TUX
IPUHIMIIOB 6a3UpyeTcs Ha UCIIOJIB30BaHNUH CaMOCTOATEIBHOTO SKCICPUMEHTA KaK
OCTOSHHO neifcTByromero ¢akropa ydebHoro mnpoiecca. s yIIyOJIEHHOTO
YypOBHA — OTO CHCTEMa CaMOCTOSTEJBHOrO YIEHHYIECKOro OKCIEPHMEHTA,



BKJIIOYAIOIIEro (pOHTAIbHBIE YUYEHHYECKHe OIBITHl IIPU H3YYEHHH HOBOI'O
Marepraia, JabopaTtopHble paboTsl U paboTel IpakTukyma. [Ipu 5TOM BO3MOJHEI
IBa crmocoba peanmusanuy  (U3MUECKOro IpakTHKymMa. B mepBoM ciydae
IPaKTHKyM NpoBoguTcst gubo B koHIe 10 u 11 kmaccos, 100 mocie MepBoro u
BTOPOr0 IIONYrOAMH B K&XKIOM M3 93THX KIaccoB. BTopol cmocod — 3To0
MHTerpands paboT TpakTHKyMa B CHCTEMY JabOpaTOpHBIX paboT, KOTOpHIE
NPOBOAATCS B TIpollecce m3ydeHws pasngena (Temsl). Ilpu sTom mom pabGotamu
IPaKTHKyMa TOHUMAeTCsI CaMOCTOSITENIbHOE MCCIIEI0BaHHE, KOTOPOE MPOBOIUTCS
TI0 PyKOBOJICTBY CBEPHYTOr0, 0000IEHHOr0 BUa 0€3 IOIIaroBoi HHCTPYKIIHH.

B mporpamMme 1o (Qu3MKE CHUCTEMA YYEHHYECKOrO OKCIIEPUMEHTa,
na6opaTopHBIX paboT W MpakTHKyMa IpeicTaBlIeHa eIUHBIM nepevHeM. Bruioop
TEeMAaTUKU Ui OTHX BHIOB YUYEHHUECKUX IPAKTHUECKUX paboT OCYIIECTBIAETCS
y4acTHHKaMK 00pa30BaTeNbHOTO MIpoliecca UCXO0d U3 0COOEHHOCTEN IIOYPOYHOTO
IJIAHUPOBaHUsS W ocHaiieHus: kabuHera ¢u3uku. Ilpu sToM obecrieunBaeTcs
OBJlajieHHe OOydYarolUMHUCS yMEHHSIMU IPOBOJUTH MpPSAMBIE K KOCBEHHBIE
W3MEPEHUs], HUCCIEeOBaHUS 3aBUCUMOCTEH (DU3MYECKHX BEJIMYHH U ITOCTAHOBKY
OIIBITOB TI0 ITPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonblioe BHUMaHHE YOENSETCS PEIIEHHIO Pacu€THBIX M Ka4eCTBEHHBIX
3agad. [Ipu sTOM AJist pacuETHBIX 3a/ad MPHOPUTETOM SBJIAIOTCS 3ada4vd C SBHO
3aaHHON M HESIBHO 3aMaHHON (DU3MUECKOM MOJIENbIO, MO3BOJISIOIINE IPUMEHIT
W3y4eHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfeiia Kypca, TaKk H
MHTETPUPYS MPUMEHEHNEe 3HaHUH U3 pasHbIX pas3lenoB. [l Ka4ecTBeHHBIX 3a1a4
IPUOPUTETOM SIBJISIOTCSL 3afaHusi Ha OOBSICHEHME/TIPeICKa3aHue IPOTEKAHHUs
(Qu3MUeCKuX ABJIEHUH ¥ MPOIECCOB B OKPYXKaroIleH JKu3HHM, Tpebyromue BeiOOpa
(U3NIECKON MOJIENH IJIsl CUTyalliy IPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa.

B cooreerctBuu ¢ TpeboBarnmsMu DPI'OC COO Kk MaTepHalbHO-
TeXHUYECKOMY obecIeyeHnio y4eOHOro mpouecca Kypc (GH3HMKH YIiIyOIEHHOTO
YPOBHS Ha YPOBHE CpefHero o0Iero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUAX
npeaMeTHOro kabuuHera. B KkabuHeTe GH3MKM HOIDKHO OBITH HEOOXOOMMOE
nabopaTopHoe 00OpyIOBaHHME MJs BBHIINOJIHEHHS YKa3aHHBIX B IPOTpaMMe I10
(Qu3KKe yYEHHUYECKHX OIBITOB, JIAOOPATOPHBIX pPabOT U pabOT MPaKTHKyma, a
TaKKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOE 00OpyZOBaHHE (OPMHUPYETCST B COOTBETCTBUU C
IPUHIMIIOM MHHAMAIBHONH JOCTATOYHOCTH M 00eCHeYHBaeT IMOCTAHOBKY
IIEPEYMCIIEHHBIX B TpOTrpaMMe 110 (HU3UKE KIIOYEBLIX NEMOHCTpAIUi MAyIs
UCCIENOBAHMSA  M3y4aeMbIX SBJICHUH W  IPOLECCOB, SMIMPHYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

Jla6oparoproe o6opymoBaHue M8 YUSHHUECKHX IPAaKTHYECKUX paboT
GopMHUpyeTCs B BHUIE TEMATHYECKUX KOMIUIEKTOB M 00ECHeYMBaeTCs B pacyére



OMHOIO0 KOMIUIEKTa Ha [JByX OOyd4arommxcs. TeMaThdecKhe KOMITIEKTEI
n1abopaToOpHOro 00OPYHOBAHMS MOJDKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
WCTIOJE30BaHUH 2HANOTOBBIX M IM(POBBIX NPHOOPOB, & TAKIKE KOMIILIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BHJE IU(POBBIX J1aGOpaTOPHIA.

OCHOBHBIMHY LIETIAMU U3y4IeHHUsI PU3UKU B 00LIEM 00pa30BAHUH SIBISIOTCSL:

dbopMHpOBaHME HHTEpeca M CTPeMJICHHS OOYYaroluxXcsi K HaydHOMY
V3y4YE€HHIO TPUPOIBI, pasBUTHE HUX HMHTEINIEKTYyalbHBIX ¥  TBOPYECKUX
CIIOCOOHOCTEM; '

Pa3sBUTHE IPEICTABICHUN O HAYYHOM METOJE INO3HaHWSI M (HOPMUpPOBAHHUE
HCCIIeIOBATEIECKOIO OTHOLIEHUS K OKPYIKAIOIIMM SBJIEHHSM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUsI KaK Pe3ylbTaTa M3YUEHHs OCHOB
CTPOCHHsSI MaTepuy U QyHJAMEHTAIBHBIX 3aKOHOB (DU3UKH;

(opMHpOBaHHEe yMEHUH OOBSCHST SIBICHUS C UCTIONB30BAHAEM (GH3MUECKUX
3HAaHUHI U HAy4YHBIX JOKA3aTeNLCTB;

(opmHpOBaHHe MpencTaBleHH O pond (GUSHUKA IS PasBUTUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTUH;

pasBUTHE  IPENCTaBIE€HMH O  BOSMOXHBIX  chepax  Oymymeit
NpOQECCHOHANBHOM NEeSTENBHOCTH, CBA3aHHBIX C (DU3UKOH, IIOATOTOBKA K
najbHeHIIeMy 00y4eHHIO B 9TOM HalpaBIEHHUH.

HocTikenne sTux nenel obecrneynBaeTcs pelleHneM CIeNyIOIIUX 3a1au B
IPpONecce U3y9IeHHUs Kypca QU3MKU Ha yPOBHE CPEIHEro 0bIero 00pa3oBaHus:

NPUOOpETEHNE CUCTEMB! 3HAHH 00 OOLINX (U3MYIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUAX,  BKJIIOYas  MEXaHHKy,  MOJEKYISIpHYI0  (H3HKY,
5JI€KTPOJIMHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

(GopmMHpoBaHHe yMEHHI IPUMEHSTh TeOpeTUUECKHE 3HAHUS JUTS 0ObICHEHHS
bu3MueCKuX SBIEHUMH B HPUPOLE M Ul NPUHATHS MPAKTHYECKUX PEIICHHH B
IIOBCEJHEBHON YKU3HU;

OCBOCHHE CIIOCOOOB pEeLIeHUsl pa3lUyYHBIX 3a7ad C SBHO 3aJaHHOM
(usuyeckod Mogenbro, 3amay, MOAPa3yMEBAIONINX CAMOCTOSTENBHOE CO3IaHHe
u3MUeCKOH MOJENH, afeKBATHOW YyCIOBHAM 3aaud, B TOM YHCIe 3amad
HH)KEHEPHOT 0 XapakTepa,

MOHUMaHWe (H3MYECKHX OCHOB W IPHMHIMIOB OEHCTBHS TEXHHUECKHX
YCTPOKCTB U TEXHOJIOTUYECKUX MPOLECCOB, NX BIUSHHUS Ha OKPYKAFOILYIO CPEIY;

OBJIAJICHAE METOJAMH CaMOCTOSATENBHOrO IUIAHUPOBAHHS M IIPOBEIEHHS
GUBHYECKUX  OKCTEDUMEHTOB, @HANM3a W WHTepHpeTauu  HH(bOpMALWH,
OIpeIeNICHHsI JOCTOBEPHOCTH ITOJyUYEeHHOTO PE3YIILTATA;

CO3JJaHHE YCIOBUH I Pa3sBUTUS yMEHHHM IPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKON JeSITeIILHOCTH;



pa3BUTHE WHTEpeca K cdepam mpodeccCHoHaTbHON AesITeNbHOCTH, CBSI3aHHOU
¢ QU3UKOH.

B cootBerctBuu ¢ TtpeboBanusiMu DPI'OC COO yrnyOnéHHBIM ypOBEHb
m3ydeHuss ydeGHoro mnpenmera «®HU3MKa» Ha YPOBHE CPENHETO OOIIEro
00pa30BaHUs BBIOMpaeTcs OOYyYarOIIMMHUCS, IUIAHUPYIOIIMMH IPOJOJDKEHUE
00pa30BaHUs IO CHEIHATBEHOCTIM (PU3NKO-TEXHIUUECKOTO MPO(HUIIS.

Ha usyuyenue dusuku (yrioyOnE€HHBIN ypOBEHb) Ha YPOBHE CpPEeIHEro o0Imero
obpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 1acos (5 4acoB B HEZETIO),
B 11 kmacce — 170 4acoB (5 9acoB B HEENIO).

[IpennaraeMerii B mporpamMMe MO (U3KWKE IepeueHb J1abO0paTOPHBIX U
IPaKTUYECKHX pPabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JAeNaeT BbIOOp
IpOBeNeHHs J1TabOpaTOpHBIX paboT H ONBITOB C YYETOM HHAWBUAYaJIBHBIX
ocoOeHHOCTeH 00yUaroIuXCs.



CONEPKAHUE OBYUYEHUA
10 KJIACC

Pazpnen 1. Hayunprii METO NO3HAHMS NPHpPOALL.
Dusuka — (DyHIaMeHTanbHas Hayka o nmpupone. Hayump;iz METOJT [TI03HAHUS K
MCTOZBI HCCIENA0BAHMS U3HUecKiy SIBIICHHH.

SKCIIEPHMEHNT B (pusmke.

Crioco6sr M3MEpEHUsA (GU3NYeCKUX Rermypy (aHaMIOrOBRIE I M dpPoBEIe
H3MEPHTENbHBIE IPUGOPEL, KOMIIBIOTEpHBIE [aTYHKOBEIE CHCTEMEI).

Iorpemnoctn USMEPEHUH  Qu3HYeckmx  Benmypy (abcomotHas ¢
OTHOCHTEJIbHAS).

Pons u mecro bu3ukn B (GopmupoBanuy COBPEMEHHOH Hay4HOIf KapTUHBI
MHDpa, B IpaKTHYECKOL] ACATEIIBHOCTH JIFO e,

Yuenuuecrkui IRcnepumenm, rabopamopnpie paoomey, npakmuxym.

Msmepenne cunnr toxa i HAlPADKCHUSA B LENU ITOCTOSHHOIO TOKa mpH
[IOMOIIY aHAJIOrOBEIX H IH(PPOBEIX H3MEPHTENbHEIX IpHOOpPOB.

3HaKOMCTBO ¢ IU(ppoBoif nmabopatopueii o bmsuke. [ Ipumepsr U3MEpPEHHS
(DHU3MYeCKUX Beamuny TIPH OMOIIH KOMITBIOTEPHBIX MATYHKOR.

Paznen 2. Mexanuka.

Tema 1. Kunemamura,

Mexanuueckoe ABWXXCHHE. OTHOCHTENIHLHOCTE MEXaHHYE€CKOI0 [IBHIKEHH.
Cucrema orcuéra,

Ipsmast u o6parmas 3a/lavl MEXaHUKH,

Panuyc-gekrop MaTepuanbHON TOYKH, ero HUPOCKIMY Ha OCH CHCTeMp]
Koopaunar. TpaekTopus.



Kpusonuneiinoe  npmxenue. JBxenne MaTepHUaNbHON  TOYKH 10
OKPYXXHOCTH. YTJIOBas W JHHeHHAas CKopocTse. Ilepuon u wacrora oOparnenus.
LlenTpocTpemurensroe (HOpMaIbHOE), KacaTempHOE (TaHreHIMANTBHOE) U MONHOE
YCKOpEHHUE MaTepuabHOM TOYKH.

Texuuueckue ycrpoiictea u TEXHOJIOTHYECKUE TIPOLIECCHI: CIIHIOMETP,
ABHXKCHHE  CHapslOB, IIEIHbIE, IIeCTepEHYATEIE W peMEHHBIE nepenays,
CKOPOCTHBIE JTH(TEI.

Hemoncmpayuu.

Mogens cucremer OTCYETA, MITIOCTPAINS KHHEMATHUECKIX XapaKTEePUCTUK
JIBHKEHHS].

Crioco6nI uccenoanus JBHKEHUIA.

Wumoctpanus npenensaoro IIEpexo/ia 1 U3MEpPEHNEe MIHOBEHHO CKOPOCTH.

IIpeoGpaszosanue nBmkenuii HCIIOTIb30BaHUEM MEXAHU3MOB.

ITanenue ten B BO3/yXe 1 B pa3pe:KeHHOM IIPOCTPAHCTRe.

Habnronenwe nemkenns Tena, OpOLIEHHOTO MOX YIIoM K TOPH30HTY H
TOPHU30HTAJIBHO.

Hanpasnenue cxopocru IIPH IBMKCHUH 110 OKPY KHOCTH.

IIpeoGpasosanue yriogoii CKOPOCTH B pelyKTope.

CpaBHenue myrei, TPAaeKTOPHH, CKOPOCTEH NBMKEHHs OOHOIO U TOIO Xe
TeJ1a B pa3HBIX CUCTEMAaX OTCYETa.

Yuenuueckuii IKCnepumenm, nabopamopusie paomoi, RpaKkmukym.

N3zyyenne HEPaBHOMEPHOTO ABHMXKEHUS C I[EJIBIO OTIPENEJICHUS MI'HOBEHHOI
CKOPOCTH.

Msmepenne yckopenus TIPH TIPAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHIKEHHM
10 HAKJIOHHOH IIJIOCKOCTH.

WccnenoBanne 3aBucumocty IIyTH OT BpPEMEHH mpH PaBHOYCKOPEHHOM
JBH)KEHHH.

Hamepenne YCKOpPEHHsST  CBOOOIHOrO IIaJICHHS (pexoMeH0BaHO
HCIIONB30BaHKue HU(PPOBOLL naboparopun).

Wsyuyenne nBmxenus Tena, OpOWIEHHOTO TOPH30HTATBHO. IIpoBepxka
THIIOTE3Bl O TIPSMOH IIPOMOPLHOHANBHOM 3aBHCHMOCTH MEXIY NaTbHOCTHIO
TOJIETA U HAYaTbHON CKOPOCTEHIO Teja,

Wsyuenne neuwxenus Tema mo OKPY>XHOCTH C IIOCTOSIHHOM IO MOZYJIIO
CKOPOCTEIO.

Wcenenosanne 3asucumoctn NepHONa OOpalleH s KOHMYECKOro MasTHUKA
OT €ro mapaMeTpoB.

Tema 2. Juuamuxa.



[IPUMEpEI).

Macca rena. Cua, [punnun CYNEPIIO3UIUN CHIL.

Bropoii 3akon Herorona AT MaTEePHaIbHOM TOYKH,

Tpetnit 3axon Herorona AL MaTepUAIbHEBIX TOYEK,

3aKkoH BCCMHPHOTO TAroTEeHUs. OKBHBAJIEHTHOCTD I'PaBUTALUOHHOH §
HHEPTHOW MacChI. '

Cuna tsxectn, 3aBHCHMOCTE YCKOpeHHs CBOOOTHOIrO maneHus or BEICOTEI
Hall IOBEPXHOCTBIO MITaHETHI W o reorpauyeckoii IIUPOTEL.  J[Bixkenue
HEOECHBIX Tel 1 ux CILYTHHKOB. 3akoHr! Kerepa, ITepBast kocMuyeckas CKOPOCTS.

Cuna ynpyrocrn. 3akon T'yka. Bec Tena. Bec Tena, ABUIKYILETOCS ¢

HaBnenue. I HIpocTatuyeckoe nasnenue. Crg Apxumena.

Texunyeckue YCTPOHCTBA M TeXHOIOrHYecKie HPOLECCEI: MOAMHIHAKHY,
ABHIKEHUE UCKYCCTBEHHBIX CIIy THHKOB.

Hemoncmpayuu,

OTCUYéTa.
Ipunnumn OTHOCHUTEIBbHOCTH,

YCKOPEHUEM OTHOCHTEIIBLHO HEUHEPUHUATIbEHON CUCTEME] OTCYéTa.
CpaBHenne paBHo,HeﬁCTBy}omeI?I IIPUTIOXKEHHEBIX K Tely cum ¢

Msmepenne mace o B3aUMOZIEHCTRHIO.

Hesecomocrts.

Bec rena npu YCKOPEHHOM ToaBEMeE U maneHuwy.

Lentpob6exusie MEXaHU3MEI.

CpaBHenwue cun TPCHHUS TTOKOS, KAYEHHS M CKOJTBKEH].

Yuenuyecrkui IRCnepumenm, nabopamopnpie paodome, RpaKmukym.

Hsmepenue PaBHOICHCTBYIOIIEH CHT 1IPH IBIKEHUH OpycKa 110 HAKIOHHO}
IIOCKOCTH.

IIpoBepka rumoressr o HE3aBUCHMOCTH BpEeMEHH IBISKeHMs Opycka 1o
HAKTIOHHOH IIIOCKOCTH Ha 3ananHoe PAaCCTOSIHHE OT ero Macckl.



Wccnenosauune 3aBucumocTn cu YUPYTOCTH, BOSHHKAIOIMX B MPYXHUHE U
Pe3HHOBOM o0paslie, OT ux Aehopmarumy.

Vsyvenne neukeHus cucTemsr TCIL, CBA3AHHBIX HUTBIO, IEPEKHHYTOMH uepes
JErKUit 6JI0K.

Vismepenne kosdduimenta Tpenns mo semmgume YTIIOBOTO Ko3(duuenta
3aBUCHMOCTH Frp(N).

HccnenoBanue nmxenus OpycKa IO HaKIOHHON IUIOCKOCTH ¢ TIEPEMEHHBIM
K09 pUIHEHTOM TpeHws.

W3yuenue nBimkenus rpysa na BajIy C TPEHHEM.

Tema 3. Cmamurxa meépdozo mena,

AbcomoTHO TBEpHOE TejO. IoctynarensHoe u Bpamatensroe JBIXEHHE
TBEPNIOTO Tena. MOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHusa. Ilmeyo cupl.
CrioxeHre CuIl, IPUITOKEHHBIX K TBEpHOMY Teny. LleHTp TsmxecTH Tena.

YcI0BHS paBHOBeCHS TBEPIOTrO Tea.

YcroiiuuBoe, HeycToiiunBoe, 6espasnuuHoe paBHOBeCHE.

Texnnueckne ycrpoiictea u TCXHOJIOTUYCCKHE TIPOLECCHL: KPOHIITEHH,
CTPOUTENBHBIN KpaH, peméTyaTbie KOHCTPYKIHH,

Hemoncmpayuu,

YcnoBust paBHOBecHs.

Bunsr pasnoBecus.

Yuenuueckuii sxcnepumenm, Jabopamopuvie padomol, RpaKkmukym.

Uccnenosanne  ycnoswuit PaBHOBECHs TBEPIOrO Teia, MMEIOIIEr0 och
BpallleHusl.

KoHcTpymnposanue kponmteitnos u Pacu€T CUII yIIPYroCTH.

Wsyuenue ycroitumsoctu TBEPIIOTO Tella, HMEIOIIETO ILIOMANb OIIOPEL.

Tema 4. 3axkonui coxpanenus ¢ mexanuxe.

Hmitynbc MaTepransHoi Touky, crcTeMsl MaTepuaibHbIX To4ueK. [{entp mace
CHCTEMBI MaTepHaNbHBIX TOYeK. Teopema 0 ABHKeHIHn L[EHTpa Macc.

WMy ec cuiel 1 n3amenenune HUMITyJIbCa TeJIa.

3aKOH COXpaHeHHs UMITyIIbCa.

PeakTuBHOE nBIKEHNE,

MomenT umMmyssca MaTepuanbHON TOukH. [lpencTaBienue o COXpaHEeHHH
MOMEHTAa UMITYJIbCa B LEHTPAIBHBIX MTOJISX.

PaGota cuimbl Ha MamoM M Ha KoHeuHOM nepememiennu. ['paduueckoe
IIPENCTaBIeHUE PaOOTHI CHJTEL
MOIHOCTE CHIIEL.

Kuneruueckas SHEPIUS MaTepUaTbHON TOYKH. Teopema 06 wu3sMeHeHHH
KHHETHYIECKOH 3HEePTUu MaTepHUaIbHON TOYKH.



IloTeHUMaNbHEIE W HENOTEHUWANBHBIE CHIIBL lloTennnansaas sHeprus.
[lorenuumansHas sHeprus YHpyro neGOpMUPOBaHHON Mpy HHBL. [loTeHIHATbHAS
SHEpIUA Tela B ONHOPOJHOM IPaBHTALHOHHOM Moje. IloTeHruaibHas SHEPT'Hs
Te/la B TPaBUTAlHOHHOM II0JI€ OJHOPOIHOrO Iiapa (BHYTDH M BHe mapa). Bropas
KOCMIHeCKast CKOpOCTb. TpeThst kocMuUeckas CKOPOCTb.

CBsi3b  pabOTBl HEMOTCHIMANBHEIX CHII M3MEHCHHEM MeXaHWYeCKOM
SHEPrUH CHCTEMBI TeNI. 3aKOH COXPAHEHHUS MEXaHHUECKOH SHEPTHUH.

YIpyrue u Heynpyrie cToIKHOBEHHS.

Ypasuenue BepHynnu nis wmeanbHOl KUIKOCTH KaK CIIeICTBHE 3aKOHA
COXPaHEHHUI MEXaHUYECKOU SHEPTHH.

Texuuueckne ycTpoilcTBa M TeXHOTOIHUYECKHeE TIDOLIECCHI: ABMXKEHUE PaKeT,
BOIOMET, KOIEpP, MNPYKUHHBIA ITHCTOJET, THPOCKOII, (DUTYPHOE - KaTaHWe Ha
KOHBKax.

Hemoncmpayuu.

3aKoH coXpaHeHHUs UMITyJIbCa.

PeakTuBHOe nBMKeHMe.

W3mepenne MOIIHOCTH CHITBL.

M3smenenue snepruu tea mpu COBEPIIEHUU PabOTEL.

B3auMHbIe IpeBpalleHUs KHHETHYeCKOM u NOTeHIUATIBHOW SHEPruil MpH
ACHCTBUM HA TEJIO CUJIBI TSDKECTH U CHITBI YIPYTOCTH.

Coxpanenue sHepruu mpu cBoGoIHOM [TaJICHUM.

Yuenuueckuii skcnepumenm, Jabopamopusie pabomol, RpaKmuKym.

M3mepenne ummynbca Tena mo TOPMO3HOMY ITyTH.

MsMmepenue cuibl TArH, ckopocTH Momenu BJIEKTPOMOOUISI U MOLTHOCTH
CHJIBI TSITH.

CpaBHeHMe H3MEHEHNS NMITYIbCa Tela ¢ HUMITYJIECOM CHIJIBI.

HccenenoBanne coxpanenus HUMITyJIbCa MPHU YIIPYTOM B3aUMOICHCTBHUH.

H3Mepenne KHHETHYECKOH SHEpPruy Tena Mo TOPMO3HOMY ITyTH.

CpaBHeHHe H3MEHEHHS [OTEHIMANBHOMN SHEPrUM MPYKHUHBI ¢ paboTOH CHIILI
TPEHHUS.

Onpenenenre paGoThl CHIIEI TPCHHS IIpU NBMJKEHWM Tella 110 HAKJIOHHOM
IUIOCKOCTH.

Pasznen 3. Monexyasipuas ¢usuka u TepMOANHAMHEKA.

Tema 1. Ocnosvt monexynapno-kunemuyeckoii meopuu.

OcHOBHBIE TONOMXEHHS MOJICKYISIPHO-KMHETHYeCKOl Teopun (MKT), wux
OIBITHOE  oGocHOBaHMe. Jluddysus. bpoyHoBckoe nBmxenwe. Xapaxkrep
ABIDKCHHS M B3aMMOJCHCTBHMS 4YaCTHI[ BemlecTBa. Mogen CTPOEHHS Ta3oB,
KUIKOCTeH M TBEPIBIX Tel U OOBICHEHHE CBOICTB BEILIECTBA Ha OCHOBE 3TUX



MoJiesied. Macca u pasMepsl  Moneky (aromoB). KommuecTso BEIIEeCTRa.
ITocrostanas ABoraspo.

TennoBoe paBHOBecHe, Temneparypa u croco6er es usMepenus. Illkana
Temneparyp Ilenbcus.

Monens uneansuoro raza s MOJIEKYJIIPHO-KHHETHYECKOL] TEOPHH: YaCTHIIBI
I'a3a MBUXKYTCS XaOTHYECKH U He B3aHMOZICHCTBYIOT ApyT ¢ JIPYToM.

I'azoBEIe  3aKoHEL VYpaBuenune MeHﬂeneeBa—KnaHeﬁpOHa. AbGcomoTHas
TeMIepaTypa (1ikana Temnepatyp Kenbsuna). 3akon HanpToHa. Hsonponeccrr B
HICATTBHOM Tra3e ¢ MOCTOSHHBIM KOTM4YeCTBOM  BeIlecTna. I'paduyeckoe
IPENCTaBICHUE U30TIPOIECCOB: H30TepMa, H30X0pa, H306apa.

CBs13p MEXIy  naBieHHWeM u CPeIHEH  KHHEeTHYecKoii SHepruei
TIOCTYIaTENIBHOTO TEIIOBOTO [IBIDKEHHS MOJICKY]I MJI€aBHOrO Tasa (OCHOBHOe
YPaBHCHHE MOJIEKYISIPHO-KHHETHYEeCKO] TEOpHH HIIeANbHOTO Ta3a).

CBs13b abcomoTHO}] TeMIIEPATYPEI TEPMOANHAMIYECKOL CHCTeME] CO cpenHel
KHHETHYCCKOH SHepruel mocTynaresHoro TCITIOBOrO IBMXXEHMS €€ yacTwiy,

TexHuueckue YCTPOHCTBA M TeXHOJOrHYecKue TIPOLECCEL:  TepMOMeTp,
6apometp, nonyuenwe HaHOMAaTepHaJoB.

Hemoncmpayuu,

Mogenu nemxenns YacCTHL[ BeILleCTRa.

Monens OpoyHOBCKOroO JBHKEHUS.

Buneoponuxk ¢ samucero PeanbHOro 6pOYHOBCKOTO MBIDKEHMS.

Huddysus sxunkocreii.,

Mognens omprra IMTepHa.

Iputsoxenue MOJIEKY L.

Monenu kpucrammraeckix pemeéToxk.

Habmonenue u ncenenosammue U30IIPOIIECCOB.,

Yuenuyeckui IKCnepumenm, rabopamopupie pabomot, npakmukym.

Hccnenopanue IIpOecca  yCTaHOBIEHMS TermIOBOroO PaBHOBecUs mpu
TEII000OMeHe MEXIy TOpsiUelt U X0JI0MHOA BOJIOH.

Nzyyenne H30TEPMHUYECKOr0 Mporecca (pexomeHnOBaHO UCII0JIb30BaHUe
IUppoBoit naboparopun).

H3yuenne uzoxoproro mporecca.

Nzyyenne M300apHOTro mporecca.

IIposepka ypasuenmus COCTOSTHHHI.

Tema 2. Tepmoounamuxa. T, enyioevle mariunpi,

Tepmonunamuueckas (TI) cucrema. 3anmanue BHCIIHUX YCIOBHM g



KBasucratiyeckye ¢ HeCTaTuyeckue nporeccer.

OneMeHTapHas pabora B TepMonrHamuKe. Brruncenye paboTer mo rpaduxy
Iporecca Ha pV-nuarpamme,

Tennonepenaua KaK  cmoco6  m3menenug BHYTpEHHe#  smepruy
TepPMOUHaMUYecKoi] CHCTEMBI  Ge3 COBEpINEHHS  paGoTh. - KonBeknug,
TemIonpoBoHOCTS, U3IIy4yeHue,

Konuuectro TeInoTel.  TemnoémkocTy Tela. VYnenbHag y MOJISIpHas
TeIIOEMKOCTH BemmecTpa. YpaBuenne Maiiepa. Vienpuas TeInoTa cropanug
TOIHBa.  Pacuét  kommyecrpg TEIUIOTHI  Mpy Tenonepenave. IMonstie of
anuabatHom IIpornecce.

ITepBriit  3akon TEPMOIUHAMUKY. Buytpennsg SHeprus. Kommyecro
TCIIOTBL ¥ pabora  gax MEPBl  H3MeHeHuy BHYTPEHHEeH  sHepruy
TCPMOLIMHAMUYECKOIT CHCTeMEy.

Ipunanume AEHCTBUS TerIoBsx Mamas. KIT]T.

Makcumansroe sHauenune KIIM. ukn Kapmo.

OKoJIornyecke ACIIeKTBI HCIOIB30BAHs TCIUIOBBIX JBHraTejieif. Temnopoe
3aIPASHEHHe OKpyKarormeit CPEeJIEI.

Texauueckye YCTpoOiicTBa n TCXHOIOTHYeCKHe mponecer: XOJIOJTUITbHUK,
KOHIHUKOHED, nusenbupri y KapOropaTopHxbrif ABUTATEIH, I1apoBas TypOuHa,
HOIyHqeHne cBepxHM3KmHX TeMIepatyp, yrunmsanus «TCIUTOBBIX» OTXOMOB ¢
HCTIONIb30BaHHeM TemioBoro Hacoca, yrunusarmg OHoopranmyeckoro TOIIUBA 1
BBIPAOOTKH «TemnoBoiy 1 SJIEKTPOSHEPryH,

,ZIeMOHcmpamm.

Nsmenenne TeMneparypsr npu anuabatudeckom pacuupenuy.,

Boznymimoe OTHHBO.

CpaBuenne YACTBHBIX TeIUI0&MKOCTej BEIIECTB,



CriocoOrl M3MEHEHUsT BHYTPEHHEH SHEpry.

HccnenoBanue aguabaTHOrO mporecca.

KoMIbroTepHbIe MOZIETH TEIIOBEIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, 1a6opamopusie paéomot, npaKmurym.

M3mepeHue ynenpHON TEIIOEMKOCTH.

HccnenoBanue mporecca OCTHIBAHUS BEIIECTBA.

Hccnenosanue aguabaTHOro mporecca.

M3ydyeHne B3aMMOCBA3M BSHEPIUM MEKMOJEKYISPHOIO B3aUMOMECHCTBUS M
TEMIIEPATYPBI KUTIEHUS KUIKOCTEN.

Tema 3. Azpezamnvie cocmoanusa eeujecmea. @azoevie nepexooul.

[TapooGpasoBanre u KoHzeHcaims. McmapeHne u kumenwe. Y enpHas
TEIIOTa IIapooOpa3oBaHUsI.

HacobliieHHble ¥ HeHachllleHHBlE IMaphl. KadecTBeHHAs 3aBHCHUMOCTD
INIOTHOCTH YU JIAaBJICHHUsS HACBHIIIEHHOIO Iapa OT TeMIIEPATyphl, UX HE3aBUCHUMOCTH
0T 00BEMa HACBILIEHHOTO Mapa. 3aBHCUMOCTh TEMIEPATYPHI KUIICHHS OT JaBICHHUS
B )KUJIKOCTH.

BraxxnocTs Bo3myxa. AGCONIOTHAS ¥ OTHOCUTEIBbHAS BIAKHOCTE.

TBépnoe Terno. Kpucrannmaeckue i aMmophHble Tema. AHM3OTPOIIHS CBONCTE
Kpuctayios. IlnaBnenne u Kpucraiumsanus. YIelbHas TeIjIOTa I[UIABJIEHMUI.
Cybnumarrus.

Hedopmanun TEpIOTO Tena. Pactskenue u cxarue. Casur. Momyns IOmra.
Ipenen ynpyrux nedopmarimii.

Tennosoe pacmmpenue )umKocTedl ¥ TBEPABIX Tel, 0OBEMHOE ¥ JIMHEHHOE
pacimupeHne. AHFapMOHK3M TEINOBBIX KOJIeGaHMH YaCTHI BEeCcTBa KaK IIPHYHHA
TENJIOBOI'0 PaCIIUPEHHs TeJ (Ha KaueCTBEHHOM YPOBHE).

IIpeoGpaszoBanue sHEPrUn B (ha30BLIX IEPEXOAAX.

VYpaBHeHuUe TermoBoro 6ananca.

IoBepxHocTHOE HaTsKeHHe. Koa()(QUIMEHT MOBEPXHOCTHOIO HATSKEHHS.
Kanumisipusie sBnenus. JlaBaeHue Mo/ HCKPUBIEHHON TIOBEPXHOCTHIO JKHIKOCTH.
@opwmymna Jlamraca.

Texuuveckrie ycTpoHicTBA ¥ TEXHONOTHYECKHE IIPOIECCHI:  IKUIKHE
KPHUCTAILIEI, COBPEMEHHBIE MaTE€PUAIEI.

Hemoncmpauuu.

Temnosoe pacmupenue.

CBolicTBa HACHIIEHHBIX IAPOB.

Kunenne. Kunenve npu moHmxeHHOM JaBIeHUH.

M3mepeHHe CHITBI MOBEPXHOCTHOIO HATSKEHHUSL.

OIBITEI ¢ MBUTBHBIMH IIJIEHKAMH.

CMauuBaHue.



Kanunnspurre ssnenmus,

Monenu HeHBIOTOHOBCKOI KHUIKOCTH.

Croco6s! u3Mepenus BiIasKHOCTH.

Hccnenopanue marpesanms u TTABIICHUS KDHUCTAIINYECKOTO BEIeCTRA.,

Buner nedopmariuii,

Habnronenne maserx nedopmaruii.

Yuenuuecruii IRChepumenm, nabopamopnsie paomul, npakmuxym.

Nzyuenne 3aKOHOMEPHOCTEH UCTIapEHHS KU IKOCTERH.

Wsmepenne ynensroit Temiorss IUTaBJIEHUS JIbJA.

Usyuenne cBoiicTs HachIeHHRX 1apoB.

Wsmepenne abcomorroi BIIaXXHOCTH BO3MyXa M OLEHKA MAaCChl IIapoB B
TIOMEIIEHUHY.

Hsmepenue K03 uIMeHTa TOBEPXHOCTHOrO HATSDKCHHS.

Wsmepenne Monyis IOHTa.

Uccnenosanue  3aBmcumocTy AeOpMallik  Pe3MHOBOTO obpasiia ot
[IPUTIOXXEHHOM K HEMY CHITEL,

Paznean 4. DJIeKTPOAHHAMHUKA.

Tema 1. dnexmpuueckoe none.

ONeKTpusauus Ten u ed IIPOSIBJICHUS. DNeKTpUYecKuii 3apsan. JlBa Buma
SJICKTPHYECKUX  3apsioB. [IpoBomuuky, AHUSIICKTPUKH M IOJIYIPOBOMHUKH.
OJIeMeHTapHbIH SJICKTPUYECKHH 3apsyn. 3akon COXPaHEHHUS 3JIEKTPUYECKOro
3apsiga.

Bsaumopgeiicteue 3aps/0B. ToyeuHsre 3apsnsl. 3akou Kynomna.

Onektpuyeckoe noje. Ero NEUCTBHE Ha 3NEKTPHYECKHe 3apsiIbI.

Hampsokérnocts STIEKTPHYECKOro  moinst.  [Ipo6uebriz 3apsan.  JlmHuu
HaNPsOKEHHOCTH SIIEKTPHYECKOTO IO, OxHopogHoe anexTprueckoe moje.

[oreHtmansHOCTE SJIEKTPOCTATUYECKOTO IOJIA. PasHOCTE IIOTEHLINAJIOB |
HanpspkeHue. [loTeHnumanphas SHEPIUA 3apsia B 3JI€KTPOCTAaTHYECKOM MOfe.
Horentman snexrpocrarugeckoro nonst. CBA3h HANPSKEHHOCTH OIS 1 pasHocTH
TMOTCHIIMANIOB  [/ISl  3IeKTPOCTATHIECKOTO OIS (Kak onHOponHOro, Tax m
HEOTTHOPOIHOTO).

Hpunnun cyneprosumum JIIEKTPHYECKHX ITOJIEH,

Ione Toueunoro 3apsana. Ilome pasHOMepHO 3apsDKeHHOM cdeprl. [Tose
PAaBHOMEPHO 3apsyKEHHOIo 1o 00BEMy mapa. Ilone PaBHOMEPHO 3apsKeHHOM
OeCKOHEYHOM mnockocTHy, Kaptuner munmis HaNpsKEHHOCTH  3THX TMoNel u
SKBUIIOTEHIUATBHEIX TOBEPXHOCTE]],

IIpoBomuuku B SJIEKTPOCTATUYECKOM IT0JIe. Y CIIOBHE PaBHOBeCHS 3apsoB.

Husnextpukun B SJICKTPOCTATUYECKOM  [TOJIe. Husnextpudeckas
[TPOHULIAEMOCTH BELIECTRA.



Konzencarop. ONeKTpoEMKOCTE KOHZIeHCaTOpa. DIeKTPoEMKOCTh MIOCKOro
KOHJIEHCaTopa. '

Iapannensnoe coenunenme KoHJeHcaTopos. IlocnenoBarensnoe coenunenye
KOHJIEHCaTOPOB.

OHEPrHs 3apsKEeHHOro KOHJIeHcaTopa.

HBrxeHne 3apspxeHHO HacCTHLBI B ONHOPOJHOM BJIEKTPHYECKOM [IOJIE.

Texuumueckue ycrpoiictea u TEXHOJIOTHYECKUE IIPOLIECCHI: 3JIEKTPOCKOII,
SJICKTPOMETP, 3JIEKTPOCTATHUYECKAS 3allluTa, 3a3eMIIEHUE 3JIEKTPONPHOOPOB,
KOHZIeHCATOpEI, reHepaTop Bawn ne I'paada.

Hemoncmpayuu,

YerpoiicTso u npunun JNENCTBHUS BJIEKTPOMETpA.

OJleKTpHYecKoe moe 3apSKEHHBIX IAPUKOB.

DJIeKTpHYECKOe Tole ABYX 3apsKEHHBIX IJIACTHH.

Monens snexrpocratiyeckoro reneparopa (Ban ne I'paaga).

[IpoBoguuku B BIIEKTPHYECKOM IIOJIE.

DlleKTpocTaTUYeCKast 3auTa.

YcrpoiicTso u melicTre KOHZICHCATOpa IOCTOAHHOMN U MepeMeHHOi €MKOCTH.

3aBUCHMOCTB OJIEKTPOEMKOCTH  IIIIOCKOIO KOHIICHCATOpa OT IUIOMIaIH
ITaCTHH, PACCTOSIHUS MEXIy HUMHU U AUSICKTPUYECKOU MPOHULIAEMOCTH.

OHEPIHUs SJIEKTPHYECKOTO OIS 3apsDKEHHOTO KOHJIeHCaTopa.

3apsnka u paspsika KOHZCHCATOpa Yepes pesucrop.

Yuenuvueckui IRcnepumenm, nabopamopnsie pabome, Rpakmukym.

Ouenka cun B3aumopeiicTars 3apSUKEHHBIX TeJ.

Habmonenue npespamenms SHCPTHH 3apsDKEHHOTO KOHIEHCATOPA B SHEPTHIO
U3JIyYCHHS CBETOUOIA.

Wsyuenune nporexanus Toxa B LCIIH, conepikalell KoHAeH aTop.

Pacnipenenenue pasHocTH MIOTEHI[UAJIOB (HanpspxeHwus) pu
IIOCJIEIOBATENIBHOM COEUHEHUN KOH/IEHCATOPOB.

Hccnenosanue paspsina KOHZCHCATOpa Yepes pe3ucTop.

Tema 2. ITocmosnnnpiis dNNeKmpuyeckuil mox.

Cuna Toka. ITocTosHHEI ToK.

YenoBus cymecrsosanms TIOCTOAHHOTO 3JIEKTPUYECKOr0 ToKa. MCTOYHMKH
Toxa. Hanpsixernwe U n DJIC &.

3akon Oma st yuacTka LeTTH.

DIeKTpudeckoe COTIIPOTHUBIIEHHE. 3aBHCHMOCTB COIIPOTUBIIEHUS
ONHOPOIHOIO IPOBOJHUKA OT €ro JIUHEI U IIOIIany IMOIEPEYHOI0 CeYyeHUs.
YIemnsHoe conpoTuieHme BEILIECTBa.

HocnenoBarenshoe, IapajlIeIbHOe, CMELIaHHOE COeqUHEeHHE IIPOBOTHHUKOB.
Pacuét passeTBnénumIX SJIeKTpHYeCcKuX wemnei. [IpaBuna Kupxroda.



Paota snextpuueckoro Toxa. 3axom Jbxoyns—Jlenna.

MormHocTs anexTprueckoro Toka, TeroBass MomHOCTS, BEIZIEIIIeMasl Ha
pesucrope.

OAC wu BHyTpennee CONMPOTHBICHHE HMCTOYHHKA TOKa. 3akoH OMa s
TIOJIHOM  (3aMKHYTO}1) SJICKTPUYECKOH Uemd. MOIHOCTE HCTOYHHKA TOKa.
Kopotkoe 3ameikanmue.

Konpencarop B ey nocrosuuoro toxa. _

Texunueckne ycrpoiictea u TCXHOJIOTHIECKHE MPOLECCH:  aMIepmerp,
BOJIETMETD, PEOCTAT, CUETUHK IIIEKTPUUECKOL SHEPTHH.

Hemoncmpayuu.

Wsmepenwe cuitsr Toka u HaIPSDKEHHS.

Hccrenosanne 3aBHCHMOCTH CHIBI Toka o HAaNPsDKEHUS. UL Pe3ucTopa,
JIaMITbl HAKAJTMBAHUS U CBETONHO/A.

3aBHCHMOCTb CONPOTHBIIEHHS LHITHHAPHIECKUX MPOBONHUKOB OT JUIHHEL,
TLTOIIA/H IOTIEPEYHOrO CEeYSHHUSI U MaTepHalla.

HccnenoBanue 3aBHCHMOCTH CHIIB TOKa OT CONPOTHUBJICHHUS MPHU ITOCTOSHHOM
HaIpsDKEHHH.

IIpsimoe m3mepenne DJIC. Kopotkoe 3ambikanue ranmspanmueckoro dJIeMeHTa
H OLICHKa BHYTPEHHETO COMPOTUBIICHHSL.

Crioco6s! coenuHeHust HCTOUHIKOR ToKa, DJIC Garapei.

HccenenoBanue pasnoctu HOTCHIHATIOB MEXIy IIOJIFOCAMH HCTOYHHKA TOKA
OT CHJIBI TOKA B LICITH.

Yuenuveckuii IRCnepumenm, nabopamopnsie pabomo, RpaKmuKym.

Hccnenosanue cmermannoro COEIMHEHHS PE3UCTOPOB.

Wsmepenwe ynemsroro COIIPOTUBJIEHUSI MPOBOJHUKOB.

HccnenoBanre 3aBHCUMOCTH  CHITEL TOKa OT HAIPSKCHHS IS JIAMIIE
HaKaJIuBaHHs.

YBenuuenwue npenena U3MEPCHHsI amMIIepMeTpa (BOIbTMETpa).

Wsmepenne D11C u BHYTPCHHETO CONPOTUBIICHHS HCTOYHUKA TOKA,

Wccnenosanue 3aBucumocty S/C rampBaHMYecKoro smemenTa ot BpEMEHH
IIPH KOPOTKOM 3aMBIKAHHH.

Hccenenosanue pasnocru TIOTCHIHATIOB MEXIY IONIOCAMH HCTOYHHKA TOKA
OT CHJIBI TOKA B LIEITH.

Hccnenopanue saBucumoctn monesmoii MOITHOCTH UCTOYHHUKA TOKA OT CHJIEI
TOKa.

Tema 3. Toku ¢ paznuunpix cpeoax.

DIeKTpUYeCKas  IIPOBOMMMOCTS Pas/IHIHBIX  BEINECTB.  DJEKTPOHHAs
HPOBOAUMOCTE TBEPABIX METAJLIOB. 3aBHCHMOCTE CONPOTHUBJIEHUST METAIIOB OT
TeMIepatypel. CBepXIIpOBOAUMOCTb.



ONEeKTPHYECKHH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Ionmynposogauxy. Cob6cTBenHas u IIpUMeCHas IIPOBOAUMOCTE
liomynposoaHuKoB. CBOHCTBa p—n-nepexoa. IomynpoBonHKKOBEIE IpUOOPEL.

OIEeKTPHYECKHH TOK B BNIEKTPONUTAX. DIEKTPONUTHYECKAS HUCCOMMALILL.
OIeKTposn3. 3aKOHEI Dapanes 11 JIeKTpoITH3A.

OJNEeKTpHYecKuii TOK B rasax. CaMOCTOATEIBHBIN U HecamMocTOSTe b LN
paspsn. PasnudHble THIBI CaMOCTOSTEIBHOTO paspsna. Monuus. [Tnazma.

Texnuueckue ycrpoitctea u [IPAaKTHECKOE NPUMCHEHHE: Ta30paspsmHbIe
JIAMIIBL,  3JICKTPOHHO-Ny4eBas TPyOKa, TMOMYIPOBOIHUKOBEIE IPHOOPEL:  IHOf,
TPaH3UCTOp, (OTOAMOL, CBETOAMOL, TalbBaHUKA, paMHUPOBAHHE MeJH,
BbIIUIABKA alIFOMUHMS, 3T€KTPOHHASI MUKPOCKOIIHS,

Hemoncmpayuu,

3aBUCHMOCTB CONPOTUBIIEHHUS METAIIOR OT TEMIIEPaTYPEI.

IIpoBomuMocTs snekTposuToB.

3aKOHBI BIIEKTpOITH3a Dapanes.

Hckposoit paspsin u mpoBoguMocTb BO31yXa.

CpaBHeHHe IPOBOANMOCTH METaIOB MIOJTYITIPOBOTHHKOB.

OIOHOCTOPOHHSS TPOBOIUMOCTS auona.

Yuenuueckuii sxcnepumenm, Jabopamopnsie pabomer, RpAKmuKym.

Habmonenue anexrponusa.

W3Mepenne 3apsina oqHOBAIEHTHOrO HOHA.

Uccnenosanne  3aBucuMocTH COLIDOTHBIEHHS  TEPMOPE3UCTOPA  OT
TEMIIEPaTYPBHI.

CHsATHE BOIBT-aMIIepHOH XapaKTEPUCTUKH THOA.

Puznyeckuii NMPaKTHKYM.

Crioco6b! M3MepeHns (GU3HYeCKIX BeTHIHE ¢ HCIIOJIb30BAHUEM aHAaJIOTOBEIX
M HU(POBBIX H3MEPUTEIbLHEIX NPHOOPOB M KOMITBFOTEPHBIX IATUMKOBEIX CUCTEM.
AOGCOIOTHBIE U OTHOCHTELHBIE IIOTPEITHOCTH U3MEPEHUN (DU3UUECKUX BETUYHH.,
Ouenka rpanur norpemsocTeti.

IIpoBemeHUe  KOCBEHHEIX U3MEPEHUN, HCCIIeN0OBaHUM 3aBUCUMOCTEN
(usHyeckux BenMumH, TIPOBEPKa TIPEANOKEHHBIX THIOTE3 (BBIGOD w3 pabor,
ONMCAHHBIX B  TEMAaTUYECKHX  pasfenax  «YUYeHHYeCKuil OKCIIEPUMEHT,
nabopaTopHele paboTHI, IPAKTUKYM) ).

MexnpeameTHble cBs3H.

WUsyuenme kypca dusukm yriiyOnéHHoro  ypoBHs B 10  Kiacce
OCYINECTBIIETCA C YYETOM COMEPIKATETBHBIX MEXIPEIMETHBIX CBA3el ¢ Kypcamu
MaTeMaTHKU, OMOJIOTHH, XMMHUH, reorpaMy U TeXHOJIOTHH.

Mesicnpeomemmnoie nonamus, ceszannvie ¢ Usyuenuem memoooe nHayunozo
NO3HaHUA: SBIEHME, HayqHBIH (akT, rUIoTesa, (usnyeckas BenHuMHA, 3aKOH,
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