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1.ITIOACHUTEJIBHASA 3AIIMCKA

Padouasi nporpamma o ¢usuke st ooydarommxcst 10 kmacca sBiseTcs COCTaBHOM YacThIO OCHOBHOM
obpazoBatensHOU nporpamMmMel [ BOY «KPACHOITOJIAHCKA S HIKOJIA Nel
BEJIMKOHOBOCEJIKOBCKOTI'O M.O.» JIOHELIKOM HAPOJIHOM PECITYBJIMKU pa3paGorana Ha
OCHOBe:
1.®enepanbHoro 3akoHa P® ot 29.12.2012 r. Ne 273-03 «O0 obpazoBanuu B Poccuiickoit denepaunn»

2.®enepanbHON 00pa3oBaTeIbHOM MporpamMmsl cpeanero oodmero oobpaszosanus (GOIT COO),
YTBEPKACHHOM NprkazoM MunuctepcrBa npocsenienust Poccuiickoit @enepanuu ot 23 HosiOps 2022r.
NelO14

3.Konnenmuu npenogaBanus ydeoHoro npeamera «dDusnka» B 00pa30oBaTEIbHBIX OpraHU3aIMIX
Poccuiickoit @enepannu, peaqu3yromux OCHOBHbIE 00111e00pa3oBaTeNbHbIE IPOrpaMMBbl (YTBEPKACHA
pemenreM Komnernun Munnpocsenienust PO, npotokon ot 3 nexadps 2019r. NelIK-48H)
4.06H0B1EHHOr0 PeiepaaIbHOro TOCYAapCTBEHHOr0 00pa30BaTeIbHOTO CTaH1apTa CPEAHEro 00Iero
obpazoBanus (OPI'OC COO), yreepxkaeno [Ipukazom Munnpocsenienus ot 12.08.2022r. Ne732.

Jlis peanu3anuu 1aHHON IPOTrPaMMBbl HCIOIB3YETCS CIeYIOMNN Y4eOHO-METOANYECKII KOMIUIEKT
(YMK): yue6unk « ®PU3NKA-10» ®T'OC, Mskumes I'.41., bByxosues b.b.,bazoBsIii ypoBens, «COOpHHK
3agad no ¢usukey, Jlykamuk B.U.(10-11 ki1.); «Kontponsusie padoTsl o gpusuke», Kadbapaun O.0.;
«IIporpammupoBannbie 3aanus o ¢pusukey», [lennep ..

Oo6ocHoBanne Bpioopa YMK: Jlannenii YMK HaxoguTcs B nepeuyHe peKOMEHIOBaHHbBIX U JOINYIIEHHBIX K
HCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM MPOIIECCE B 00Pa30BATENbHBIX YUPEXKICHUAX, PEATU3YIOLIUX
o0pa3oBaTesibHbIE IPOrPaMMBbl 00IIET0 00pPa30BaHUSA U UMEIOIIUX FOCYIaPCTBEHHYIO aKKPEIUTAIIHIO.
OcnoBanuem it Bbioopa YMK Mskumesa I'. 5., mocmysxuio Hanuuue pa3paboTaHHBIX padOyuX MPOrpaMM,
y4eOHHUKOB, METOJIMYECKUX NTOCOOMH A1 yUUTeNsl, pabounx TeTpajieil U KOHTPOIUPYIOIUX MaTepHaloB.
Y4eOHO-MEeTOINYECKH KOMIUIEKT OTBeUaeT cienyromuM TpedoBanusaM: 1. COOTBETCTBYET CTpaTeruu
MOJIEpPHHU3ALUH COZIepKaHMsI 00pa30oBaHus — (hefiepalbHOMY KOMIIOHEHTY 00pa30BaTeNIbHbIX CTaHIApPTOB
BTOPOT0 MOKOJIeHUs. 2. COOTBETCTBYET COBPEMEHHOMY YpPOBHIO 0a30B0M Hayku 3. COOTBETCTBYET
BO3PACTHBIM OCOOCHHOCTAM 00yUaroIIMXCsl, UX O3HABATEJIbHBIM HHTEPECAM U BO3MOXKHOCTSM. 4.
ObecneunBaeT NPeeMCTBEHHOCTD co/iepkaHus. 5. PackppiBaeT MexnpeaMeTHbIe CBA3H. 6.YUeOHUK BXOAUT
B (eiepalbHbI NepeueHb MOCOOUH, MPOLIEeIIINX IKCIIEPTU3Y, peKOMEHA0BaHHbIX MuHOOpHayku PO k
HCIOJIb30BAaHUIO B 00pa30BaTEIbHOM MPOIIECCE.
Henu uzyyenus pusuku:

e IPHOOPETEHNE UHTEPECA U CTPEMIIEHUS 00YYaIOIINXCs K HAYYHOMY M3yUYEHUIO IPUPOJIbI, Pa3BUTHE UX
UHTEJUIEKTyalIbHBIX U TBOPUECKUX CIOCOOHOCTEI;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/IE MO3HaHUs U (POPMUPOBAHNE UCCIIEOBATEIBCKOTO OTHOILIEHUS
K OKPY>KaOLUM SBJICHHSIM;

e (hopMupoOBaHHE HAYYHOTO MUPOBO33PEHHUS;

e (hopMupoBaHKE NPEACTaBICHUN O POIX (UMK AJISl pA3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHI;

e Pa3BUTHE NPECTABICHUN O BO3MOXKHBIX cepax Oyayuiei npodeccuoHaaIbHON 1eATEIbHOCTH, CBA3aHHOM ¢
(GU3MKOI, TOATOTOBKA K JalbHEHIIIEMY 00YYSHHIO B TOM HAIIPABIICHHH.

JlocTrKeHHe ITHUX LieJIel MporpamMMsl 1o (GpU3HMKe Ha YPOBHE CPEAHEro 00I1ero oopazoBaHMs
oOecrnieunBaeTcs PeIICHUEM CIEIYIOINX 3a4aY:

e IpUOOpETEHNE 3HAHUN O AUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHMUYECKHUX, TEIUIOBBIX, 3JIEKTPUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IPHOOPETEHNE YMEHH ONUCHIBATh U OOBACHATH (PU3NYECKHE SBICHUS C UCIIOIb30BAHUEM TOITYYEHHBIX
3HAHUI;

e OCBOEHHE METOJIOB PELICHUS NPOCTEUIINX pacu€THBIX 3aJjau C UCIOJIb30BaHUEM (PU3UUECKUX MOJIEIIEH,
TBOPYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33a4;

e pa3BUTHE YMEHUI HAaOI0JaTh IPUPOIHBIE SIBICHHS U BBIIOJIHATH ONBITH, TJAOOpaTOPHBIE paOOTHI U
9KCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX IPUOOPOB;

e OCBOEHHE MTPUEMOB paboThI ¢ HHPOpMaLUel PU3NIECKOTO COEpKaHMS;

 3HAKOMCTBO CO cpepamu MpoHeCCHOHATLHON JAEATEIBHOCTH, CBSI3aHHBIMH C (PH3UKOM, M COBPEMEHHBIMH
TEXHOJIOTUSIMHM, OCHOBAaHHBIMU Ha TOCTH)KEHUSX (PU3NYECKON HAyKH.



IleHHOCTHBIE OPHEHTHPHI COAeP:KaHUs Kypca GU3UKH B CPEIHEH ITKOJIE ONPEACISIIOTCS CriennuKon
¢u3uky Kak Haykd. [IoHATHE «1IEHHOCTH» BKIIOYAET €IMHCTBO OOBEKTUBHOTO U CyObEKTUBHOTO, TIOATOMY B
KauecTBe IIEHHOCTHBIX OPUEHTUPOB (PU3NUECKOT0 00pa30BaHuUs BICTYNAIOT OOBEKTHI, U3y4aeMbIE B Kypce
(Gu3MKH, K KOTOPBIM y yuyamuxcs GopMupyeTcs HEHHOCTHOE OTHOIIeHue. [Ipu 3ToM BenyIyto poib UrpatoT
M03HABATENbHbBIE IICHHOCTH. Tak Kak IaHHBIM y4eOHBIN MpeIMeT BXOAUT B FPYIIY MIPEIMETOB
[I03HABATEJIBHOI'O 1IUKJIA, [VIaBHAS LIEJIb KOTOPBIX 3aKJIF0YAETCs B U3y4EeHNUU IpUpoibl. OCHOBY
[I03HABATEJIbHBIX LIEHHOCTEN COCTABIISAIOT HAyUHbIE 3HAHUS, HAyYHbIE METO bl I03HAHUS, a LIECHHOCTHASI
opHueHTalysl, GopMupyeMas y ydaluxcs B porecce u3yueHus (GU3KUKH, IPOSIBIISETCS: ® B IPU3HAHUU
LIEHHOCTH HAyYHOTr'0 3HaHMsI, €0 IPAKTUUECKON 3HAYMMOCTH, IOCTOBEPHOCTH; ® B OCO3HAHUU LIEHHOCTU
(U3MYECKHUX METO0B UCCIIEI0OBAaHUS )KUBON M HEXKUBOM NPUPOIbI; ® B IOHUMAHUU CII0)KHOCTH U
IIPOTUBOPEYUBOCTH CaMOI0 Ipoliecca NO3HAHMs KaK U3BEUHOro crpemiieHus Kk Mcrune. B kauectse
00BEKTOB IICHHOCTHU TPYJia M ObITa BHICTYNAIOT TBOPUYECKAs CO3UIATENbHAs IEATEIbHOCTD, 3I0POBHIil 00pa3
YKU3HH, a IGHHOCTHAs OPUEHTAIUS COJepKaHusl Kypca (PU3UKH MOXKET pacCMaTpUBATHCS Kak
(opMHUpOBaHKE: ® YBAKHUTEIBHOTO OTHOIIECHUS K CO3UAATEIBHOM, TBOPUECKOM JeSITEIbHOCTH; ® TTIOHUMAHHUS
HeoOxoaumMocTH 3¢ (HEKTUBHOTO U 0€30I1aCHOTO UCIIOJIb30BAHUS PA3IMUHbBIX TEXHUYECKUX YCTPOICTB; @
MOTpeOHOCTH B 0€3YCI0OBHOM BBIINOJHEHUU MTPABHII OE30MIaCHOTO HCIIOIb30BaHMS BEIIECTB B TOBCEIHEBHOM
KHM3HH; ® CO3HATEIBHOTO BBIOOpa Oyayeit npodeccnonanbHoi nestenbHocTH. Kype ¢usuku obnamgaer
BO3MOXKHOCTSIMU /7151 GOPMUPOBAHUS KOMMYHUKAaTUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIOT
nporiecc o0IIeHuUs, FPaMOTHAs peydb, a LIEHHOCTHAsI OPUEHTALIMs HAallpaBJieHa Ha BOCIIUTAHUE Y yUallluXcs: @
MIPaBUIILHOTO MCIIOJIb30BaHUS (PU3UYECKON TEPMHUHOJIOTUU M CUMBOJIMKH; ® TOTPEOHOCTH BECTH UAJIOT,
BBICITYIIMBATh MHEHUE OINIMOHEHTA, Y4aCTBOBATh B TUCKYCCHH; ® CIIOCOOHOCTHU OTKPBITO BBIpaXKaTh U
apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHUS.
OO0uas xapakTepuCTUKA OPraHu3aluu yueOHoro npouecca. OCHOBHBIM MOJAX0JA0M 00yueHus pusuke,
ucxons u3 TpedoBanuii ®I'OC COO, sBnseTcs CUCTEMHO-EATEILHOCTHBINA MOAXO0/, MPE/OJIaralouii
OpraHM3aIMIO IEATEIbHOCTH YUaIIUXCs Ha BCEX 3Talax ypoka ¢ IPUMEHEHUEM aKTUBHBIX METOJI0B
o0Oyudenus. OCHOBHOU opMoii 00ydeHHs sIBIISETCS YPOK. THUITBI YPOKOB: ® YPOK H3yYEHHE HOBOTO
MaTepHala; ® ypoK COBEpIICHCTBOBaHMS 3HaHUI, yMEHUI U HAaBBIKOB; ® YPOK 0000IIEeHUS U
CUCTEMAaTHU3allMM 3HAHUW, YMEHHUH U HaBBIKOB; ® KOMOMHUPOBAHHBINA YPOK; ® YPOK KOHTPOJII YMEHUH U
HaBBIKOB. Busibl ypokoB: @ ypok — Oecefia; ® 1abopaTopHO-IIPAKTUYECKOE 3aHSITHE; ® YPOK — SKCKYpPCHS; ®
YPOK — UT'pa; ® BBIIOJHEHUE YYEOHOTO MTPOEKTA; ® CeMUHAp. MeTOoAbl OpraHu3aluy U OCyIIeCTBICHUS
y4e0HO-T03HABATEIbHOM I€ATEILHOCTHU: ® CIIOBECHBIE, HATJISAHbBIE, IPAKTUYECKUE; ® UHTyKTUBHBIE,
JIeTyKTHUBHBIE; ® PENPOIYKTHUBHBIE, TPOOIEMHO-TTOUCKOBBIE. METOAbI KOHTPOJISI U CAMOKOHTPOJIS 32
3¢ (HEeKTUBHOCTHIO yUeOHO-TTO3HABATEIBHOMN 1€ATEILHOCTH: ® YCTHOTO KOHTPOJISI M1 CAMOKOHTPOJIS; 4 ©
MUCHbMEHHOTO KOHTPOJISI 1 CAMOKOHTPOJIS; ® Ta00paTOPHO-TIPAKTUIECKOTO KOHTPOJISE M CAMOKOHTPOJIS.
DNeMEHTHI IIe1arOrHYeCKUX TEXHOJIOTHUMA: @ ITPOOJIEMHOE O0YUEHHE; ® METO/1 IPOEKTHOTO U
HCCIIEI0BATENbCKOTIO IPOIECCa; ® pa3BUTHE KPUTHUECKOTO MBIIIUICHUS; ® KOJUIEKTUBHOE TBOPYECTBO; @
Mo3roBoii mrypMm; ® KT — texHnomnorus.

Ha uzyuenne ¢usuku B 10 xinacce orBomutcs 68 yacoB (2 yaca B HEJEIIO).
B nannoit paboueit mporpamMme: KOHTPOJIBHBIX padboT- 4, 1abOpaTOPHBIX padoT-5.
2.lINTAHUPYEMBIE PE3VJIbTATbBI
OcBoenue yueOHoro npeameta «Du3uka» Ha YpOBHE CpPeHETO 0011ero 00pazoBanus (0a30BbIi YPOBEHB)
JOJDKHO 00€CTIeYUTh JOCTHXKEHUE CIIEeYIOIUX TMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI
JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTro npeamera « Du3uka» TOJKHBI OTpaXKaTb TOTOBHOCTD U
CIOCOOHOCTh 00YYAIOLINXCSl PyKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEN TO3UIIUEH JTMUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOE€XK/IEeHUH, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00IIeCTBa, paCIIMPEHUE )KU3HEHHOTO OTbITa U OTBITa
NESITENIbHOCTH B MIPOLIECCE PeaT3allii OCHOBHBIX HANPABICHUM BOCIIUTATENbHOMN E€ATENbHOCTH, B TOM
YHClie B 4aCTH:
1) rpax1aHCKOro BOCIIUTAHHUS;
2) maTpUOTHYECKOTO BOCTIUTAHUS;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA;



4) 3CTEeTUYECKOT0 BOCTIUTAHUS,

5) TpyZlOBOTO BOCITUTAHUS;

6) PKOJIOTUYECKOTO BOCIIUTAHUS,

7) HEHHOCTU HAY4YHOTO [TO3HAHUS.

METANPEIMETHBIE PE3YJIbTATHBI

[To3HaBarenbHbIe yHUBEpCAIbHbIC YUeOHbIE NEHCTBHS: 0a30BbIE JIOTHUYECKUE NEHCTBHS; 0a30BbIE
HCCleIoBaTeNIbCKUE AeCTBYS; paboTa ¢ HHpOpMaIei.

KoMMyHUKaTHBHBIE yHUBEpPCaIbHbIC yUeOHbBIC ACHCTBUS

PerynstuBHble yHUBEpCaIbHbIe yUeOHbIE IEUCTBUS: CAaMOOPIaHU3alMsl; CAMOKOHTPOJIb, YMOLIMOHAIIbHBIH
WHTEJIEKT.

HNPEIMETHBIE PE3YJIBTATHI

K koniy o6yuenus B 10 kjacce npeIMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpPMUPOBAHHOCTH Y 00yUaIOIIUXCsS YMEHHUI: JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B
(hopMUpOBaHUN COBPEMEHHOM HayYHON KapTUHBI MUPA; YUYUTHIBATH IPAHUIBI IPUMEHEHHS U3YUYEHHBIX
(du3nueckux Mojesel 3ajay; pacno3HaBaTh (pU3ndeckue saBieHus (IpoLecchl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELUIECTBA U MIEKTPOJAUHAMUKH;
OIHCHIBATh MEXAHUYECKOE JIBMKCHUE, UCTIOIb3YS (U3NYECKUE BEJIMYUHBI; ONUCHIBATh U3YUYECHHBIE TEIIJIOBbIE
CBOWCTBA T€J U TEIJIOBbIE SABJICHUS, UCTIONb3Ys (PU3NUECKUE BEJIMUMHBI; ONMCHIBATh N3yUYEeHHbIC
ANEKTPUYECKUE CBOWCTBA BELIECTBA U AIEKTPUUYECKUE SIBICHUS (IIPOLECCH), UCTIONb3Ys (pU3nUecKue
BEJINYUHBI, yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUUHY C JPYTUMHU
BEJIMYMHAMU; aHAIU3UPOBATh PU3NYECKUE MPOIIECCHI U SIBJICHUS, UCTIOIb3YS PU3NUECKUE 3aKOHBI U
MPUHIUIBI, OOBSICHATH OCHOBHBIE IPUHIUIIBI IEHCTBHS MAIlIWH, TPHOOPOB U TEXHUUECKUX YCTPOMCTB;
pasnuyaTth yCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU; BBITIOJTHATH
HKCHEPUMEHTBI 110 UCCIIEIOBAHUIO (PU3UUECKUX SIBJICHUN U MPOLIECCOB C HCIIOJIb30BaHUEM MPSMBIX U
KOCBEHHBIX U3MEPEHHI; OCYIIECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUECKUX BEITUUMH;
HCCIIeZIOBAaTh 3aBUCUMOCTU MEXKAY (PU3NUECKUMHU BETUUMHAMHU C HCIIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUIA;
coOiroAaTh MmpaBuiia 0€30MacHOT0 TPyAa MPH MPOBEICHNHU UCCIIEJOBAHNI; peliaTh pacyETHbBIE 3a7auu C
SIBHO 33/IaHHON (PM3NUECKOI MO/IENbIO; pelllaTh KaueCTBEHHbIE 33a/1auH; UCIIOJIb30BaTh MPH PEeILICHUH
y4eOHBIX 3aJ]a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH; IPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKHU; UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B
MTOBCETHEBHOM JKM3HH; pabOTaTh B TPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH.

3.COAEP KAHUE YYEBHOI'O TIPEIMETA

10 KSTACCA

Pasznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 IIO3HAHUS

®duszuka — Hayka o npupoje. Hayunbsle MeTo/1bl MO3HAHUS OKpYy XKatouiero Mupa. Posib skciepumMenTa u
TEOPHHU B IPOIIecCe MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue Gpu3ndecKux sSBIECHUN U TIpoiieccoB. Hayunsie runore3sl. DU3ndeckre 3aK0OHbI U TEOPUH.
I'panu1bl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponw 1 mecTo pusuku B hopMHUpOBaHUM COBPEMEHHON HAyYHON KapTHUHBI MUPA, B MPAKTHUECKOM
NEeITEIbHOCTH JII0ICH.

Jlemoncmpayuu

Amnanorossle 1 IUPPOBBIE U3IMEPUTENILHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTENIBHOCTh MEXaHUYECKOTo ABMkeHus. Cucrema orcuéra. Tpaekropusi.
[lepemenienue, ckopocTh (CpeHssl CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepUaIbHON TOUKH,
HX MIPOEKIIMU HA OCU CUCTEMBI KOOpIUHAT. CI0)KEHUE MEPEMENICHUN U CIIOKEHNUE CKOPOCTEM.
PaBHOMEpHOE M paBHOYCKOPEHHOE NpsSMOJIMHEHOe NBIKeHue. [ paduKku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMELIEHUS MaTEPUATbHON TOYKN OT BPEMEHHU.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO Ta/ICHUS.

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepraibHON TOUYKHU M0 OKPY>KHOCTHU C TTIOCTOSTHHOW 110 MOJTYJIIO
CKOpOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHAast ckopocTh. [lepros u yactora oOparieHusl.
LleHTpOCTpEMUTENIBHOE YCKOPEHHE.



TexHnuecKkue yCcTpoiuCcTBa U NPAKTUYECKOE TPUMEHEHHUE: CITUOMETP, JIBUKEHNE CHAPSO0B, LIETHBIE U
PEMEHHBIE TIEPEIAYN.

Jemoncmpayuu

Mognenb cucTeMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHUS.
[IpeoGpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyX€e U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habumronenue aBmxeHus Tena, OpOIEeHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

HamnpagneHnne ckopocTH py JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomoi

N3yueHne HepaBHOMEPHOTO ABHKEHUS C LEJBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLICHUS MEXAY ITyTSAMU, IIPOMAECHHBIMU TEJIOM 34 I10CIEA0BATEIILHBIC PABHBIC
MIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBHJKEHHMH C HA4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.
N3yuenue qBukKeHMs lapyuKa B BI3KOH XKUIKOCTH.

N3yuenue neuxeHus Teaa, OpOIIEHHOIO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEpHManbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akon HeroToHa /17151 MaTepuanbHOU TOUKH.
Tpernii 3akoH HprOTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buap! Tpenus (mokosi, ckoyibxeHus, kauenus). Cuna tpenus. Cyxoe Tperue. Cuiia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koapdunuent tpenns. Cuiia CONpoTUBIEHUS MPU ABMKEHUH Tella B
KUJKOCTHU WIH rase.

[ToctynaTenbHOE U BpalaTeabHOE JBMKEHHE a0COTIOTHO TBEPAOIO Tea.

MOMEHT CuIbl OTHOCHUTEIIBHO OCH BpalleHus. [1neqo cumel. Y caoBus paBHOBECUS TBEPAOIO TeEA.
TexHn4eckue yCcTporuCTBa M NPAKTUYECKOE IPUMEHEHHUE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu

SIBnenue uHepuu.

CpaBHeHHE Macc B3aMMOICCTBYIOIIUX TEl.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMariui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MaJICHUN.

CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUsl TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut

Nzydenue nemxeHus: Opycka o HAKIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUIT YIPYTOCTH, BOSHUKAIOIIUX B MPYKHHE U PE3MHOBOM 00pasIe, OT X
nedopMaruu.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUS 6 MEXAHUKE

coxpanenus VMiysibc MaTepuaabHOU TOUKH (Tela), CHCTEMbl MaTepPHANIbHBIX TOYEeK. IMIyIbC cuitbl 1
M3MEHEHHE UMITYJIbCa Tella. 3aKOH UMITyJbca. PeakTMBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTB CHUITBI.

Kunernueckas sHeprusi MarepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.
[TorentnmaneHas sHeprus. [loTeHnmanpHas sHEpTUs yIpyro aeGopMupoBaHHOM npykuHBL. [loTeHITMATBEHAS
9HEprus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHunanbHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

Yrpyrue n Heynpyrue CTOJIKHOBEHHS.

TexHnuueckue yCTporuCTBa U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IIPYKUHHBIN ITUCTOJIET,
JBUKEHUE PAKET.



Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexos MOTEeHIIMATILHOW YHEPTUU B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopnwie padomot

N3ydenue abCONMIOTHO HEYNPYTOro yJapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MAsTHUKOB.
UccnenoBanue cBsi3u pabOTHI CHIIbI C K3MEHEHUEM MEXaHUYECKOM dHEPruu Tejla Ha MPUMEpPE PacTsKEHUs
PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAHHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHbIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH U UX OINBITHOE 000CHOBaHUE. BpoyHOBCKOE
nswkenue. Auddysus. Xapaktep NBHKEHUS U B3aUMOICHCTBUS YaCTHIl BeliecTBa. MoJienu CTpOeHus
ra3oB, KUAKOCTEH M TBEPABIX TN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliel. Macca u
pa3Mepsl Mosieky1. Konnuectso Bemectsa. [locrosinaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UIEAIBHOIO Ta3a.
AOGcomoTHas TemMrepaTypa Kak Mepa cpeiHe KHHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI YaCTHIL ra3a.
[kana Temnepatyp KenbBuna. ['azoBsie 3akoHbl. YpaBHeHne Menpeneesa—Knaneiipona. 3akon [lanbrona.
W3omporueccel B neaibHOM raze ¢ IOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacrabieHue
M30MPOLIECCOB: N30TEpMa, U30X0pa, U300apa.

TexHudeckue ycTpoicTBa U MPaKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jemoncmpayuu

OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOSHHUE BellecTBa, GoTorpaduu MOJIEKYJl OpraHMYeCKUX
COCIMHEHUM.

OneIThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JIBH)KEHUSI.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHSL.

Mopenb, HIUTFOCTPUPYIOLIAas IPUPOTY JABJICHMS ra3a Ha CTEHKU COCY/Ia.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpPOLECCHI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

Omnpenenenue Macchl BO3yxa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEHH 00bEMa KOMHATBI, 1aBJICHUS U
TEMIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y TApaMETPAaMU COCTOSTHUS pa3peXEHHOI0 Trasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoaunaMuyeckas cucreMa. BHyTpeHHss Heprisi TepMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl u pabota. BHyTpeHHss SHEprusl 0JHOATOMHOIO UealbHOTO raza. Busl
TEIUIONEPEIAUH: TEIIONPOBOAHOCT, KOHBEKIUS, U3TyUEHHE. Y AeTIbHAS TEINIOEMKOCTD BELLIECTBA.
Konn4aecTBo TeNmIoThI py Temionepeaaye.

[Tonsatue 06 angunabatHoM mporecce. [lepBriii 3ak0H TepMoanHaMUKH. [IpuMeHeHre nepBoro 3aKoHa
TEPMOJIMHAMMKH K n3onpoueccam. I'papuueckas uHTepnperanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatnuMocTs Mpo1eccoB B MPUPOJIE.

TennoBslie MamuHbl. [I[pUHIAIIBL ASHCTBUS TEIIOBBIX MamuH. [Ipeobpa3zoBaHus SHEPTUH B TETUIOBBIX
MarHax. Koaddumuent nonesnoro aeiicteus teruioBoit mamuael. [{ukn Kapao u ero kosdunment
MOJIE3HOTO AEUCTBUS. DKOJOIMUECKUE TPOOIJIEMBI TETIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa U MPAKTUIECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOIWIBHUK, KOHIUIIUOHED.

emoncmpayuu

V3MeHeHne BHYTpEHHEH HEpruy Tesla IPU COBEPLICHUH PA0OThI: BBUIET NPOOKU U3 OyTHUIKU MO
JIeMCTBUEM CKATOTO BO3/yXa, HAarpeBaHue >3pupa B JaTyHHOH TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPAIINS).
W3MeHeHne BHYTpEeHHEH dHEpruM (TeMIIepaTypsl) Tea pU Telionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, PEaKTUBHOI'O IBUraTEJIsl.



Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut

N3mepenue yeabHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHaeHcanws. Vcnapenue u kureHue. AGCOIOTHAS U OTHOCUTENbHAS BIaXKHOCTh
Bo3ayxa. Hacelennslii nap. Y aenbHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JIABJICHUSI.

Tépmnoe Teno. Kpucramnmaeckue u amopdusie Terna. AHU30TPOIUS CBOUCTB KPUCTAILIOB. JKuakue
kpuctajuibl. CoBpeMeHHble MaTepuaisl. [lnaBnenue u kpuctamuzanus. Y nejbHas TEIJIoTa IIaBJICHHUS.
CyOnumarusi.

YpaBHeHHe TEMI0BOro OanaHca.

TexHunyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH MOJTYYEHUs COBPEMEHHBIX MaTepUajoB, B TOM YMCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.
Jemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JaBICHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

Habumroienne HarpeBaHus U IJIaBICHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMoHCTpaLusi KpUCTAIIOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

N3mepenue OTHOCUTEIBHON BIa)KHOCTH BO3lyXa.

Pasnen 4. dinekrpoauHamMmuka

Tema 1. Dnexmpocmamuxa

DnekTpu3anus Ten. DIeKTpUIeCcKui 3apsa. J(Ba Buaa sneKTpuyeckux 3apaoB. IIpoBOIHUKY, TUAIEKTPUKH
U TIOJYTIPOBOJHUKHU. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3aps/a.

Bzaumopeiictue 3apsanoB. 3akoH Kynona. TodyeuHbIl 3EKTPUUECKUN 3apsil. DICKTPUUECKOE MOJIE.
HanpsixénnocTs anekTpudeckoro noist. [IpuHImn cyneprno3uinm 3IeKTpUuYecKux nojen. JInaum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TOJSL.

PaGora cun anextpoctaruueckoro nois. [Torennuan. Paznocts moreHnuanos. [IpoBOAHUKY U TUAIEKTPUKH
B JIEKTPOCTATUYECKOM MoJie. JIu3neKkTpruueckasi IpOHULAEMOCTb.

OnexrpoéMkocTh. KonaeHncaTop. DieKTpo€MKOCTh INIOCKOT0 KOHAEHCATOpa. DHEPTUS 3apsSHKEHHOTO
KOHJIEHCATOopa.

TexHn4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, AEKTPOMETP, JIEKTPOCTaTHIECKAs
3alUTa, 3a3€MJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN anmnapat, CTPYWHbII MPUHTEP.
Jemoncmpayuu

VY CeTpoiCTBO U MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE MOJIE 3apsKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3aIUTa.

JIMnIEeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTBD AIEKTPOEMKOCTH INTIOCKOTO KOHJEHCATOPA OT IUIOLIAAH IUIACTHUH, PACCTOSIHUS MEXI1Y HUMHU U
JTUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomoi

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3nexkmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOro ToKa. Mctounuku Toka. Cua Toka.
[TocToAHHBIHI TOK.

Hanpsioxenue. 3akon Oma 151 ydacTKa 1enu.

DNEKTPUUECKOE COIIPOTUBIIEHHE. Y ACIBHOE CONPOTUBIIEHKE BellecTBa. [locienoBarensHoe, napamuienbHoE,
CMELIAaHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTb 3JIEKTPUYECKOTO TOKA.
DIIEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE COMMPOTUBIIEHUE HCTOYHHMKA TOKa. 3aKoH OMa i1 MOJTHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3amMbIkaHUeE.



OneKTpOHHAs IPOBOAUMOCTB TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METAIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb.

DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoanuku. CoOCTBEHHAs M TPUMECHAs! IPOBOAMMOCTD MOIYIpOBOJHUKOB. CBOcTBa p—N-Tiepexoaa.
[TomynpoBOAHUKOBBIE IPUOOPHI.

DNeKTpUUYECKU TOK B paCTBOPAx M paciulaBax JIEKTPOIUTOB. JIEKTPOIUTUYECKAS AUCCOLUALIMSL.
DIEeKTPOIH3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Moinnus. [lnasma.
TexHunyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUYHUKHU TOKa,
3JIEKTpOHArpeBaTesibHble IPUOOPHI, SIEKTPOOCBETUTEIbHbIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBIN JHOJ], TEPMHUCTOPHI U POTOPE3UCTOPHI, TOITYIPOBOJHUKOBBIN U0/, TaJIbBaHUKA.
emoncmpayuu

N3mepenue cuiibl TOKa U HANIPSIKEHUSL.

3aBUCUMOCTb COITPOTUBIIEHUS LIWJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAU TIONIEPEYHOTO CEUEHUS
U MaTepuasa.

CMmeliaHHOE COEIMHEHHUE TPOBOJHUKOB.

[IpsiMoe n3MepeHne 3IEKTPOABIKYIIEN CHIlbl. KOPOTKOE 3aMbIKaHNE raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA
BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psag 1 NpOBOAMMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot

N3yyenne cMenaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3meKTpoABMKYIIEH CUITBI HICTOYHUKA TOKA U €70 BHYTPEHHET0 COMPOTUBIICHUS.

Habmronenue snextpoinunsa.

MesknpeamMeTHbie CBSI3H

Nzydenue kypca ¢puznku 6a30Boro ypoBHs B 10 ki1acce oCcymecTBIsSETCs ¢ YYETOM CO/IepIKaTENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.
Mesicnpeomemmusie noHamus, CBI3aHHbBIE C U3YYEHUEM METOJIOB HAyUYHOTO TIO3HAHUS: SIBJICHUE, HAYYHBII
¢akt, runotesa, puzndeckas BEIUMYMHA, 3aKOH, TEOpusl, HAOIIOAeHHE, SKCIIEPUMEHT, MOJIEIUPOBaHHE,
MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TMHeNHas GyHKIuS, mapadoia, runepoosa, ux rpapuku u
CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCHHYC, TAHT'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.
buonoeusn: MexaHndeckoe IBUKEHUE B )KUBOW npupoze, Auddysus, ocmoc, TeIooOMeH KHUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJICHUS B )KUBOU MIPUPOJIE.
Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPBIX T, )KUIKOCTEW U Ia30B, JIEKTPUYECKUE CBOMCTBA METAJLIIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINS, TaJIbBAHUKA.

l'eoepaghus: B1axxHOCTh BO3yXa, BETPbI, OApOMETp, TEPMOMET.

Texnonoeus: peodpazoBaHKe ABMKEHHUM C UCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAaHEHMsI UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U ApYyTHE),
JIBUTaTeNlb BHYTPEHHETO CrOpPaHus, MapoBas TypOuHa, ObITOBOM XOJOMIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM YUCJIE HAHOMAaTEPUAIIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs 3aIUTa, 3a3€MIICHUE JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBII PUHTED,
JIEKTPOHArpeBaTebHbIe IPUOOPHI, SIEKTPOOCBETUTENbHbIE TPUOOPHI, TaTbBAHUKA.
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4. TEMATHYECKOE ILTAHUPOBAHUE C OIIPEJIEJTEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTHU OBYUAIOIINUXCS
10 KJIACC

Kosan4yecTBo 4acoB
JaekTpoHHbIe (HU(pPOBHIE)

Nen/m  HaumeHoBaHHe pa3/iesioB M TeM NMPOTrPaMMbl
o0pa3oBaTe/bHbIE PeCypChl

Konrtpoabubie IIpakTnyeckue

Beero padoTsI padoThI

Pazgen 1. DPUSUKA U METObI HAYYHOI'O IIO3SHAHUA

1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmuoreka LOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny

Paznen 2. MEXAHUKA

2.1 Kunematuka 5 bubmnuoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHHS B MEXaHUKE 6 1 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18

Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpHH 9 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTMHAMUKH 10 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
3.3 ArperaTtHble cocTosiHUS BelecTBa. Da3oBble nepexoapl 5 bubnunoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznen 4. JIEKTPOJIMHAMMUKA

4.1 DNIeKTpOCTaTUKA 10 1 1 bubmnuoreka LOK https://m.edsoo.ru/7f41bf72
4.2 I;Z(EIT;);HHHH PHKTPHUECKHH TOK. TOKH B pasiIMHHbIX 12 1 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3


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

10 KJIACC
Ne /mn - Komnuect
WMEHOBAaHHA
aMMCHOBAHHC OCHOBHBIE BU/IBI ICATCIIBHOCTH 00YYaIOIIUXCS
pa3ieNos 1 BO 4acoB

TeM y4eOHOTo

npeaMera
Pa3gen 1. ®u3uka u MeTOAbl HAYYHOT0 O3HAHMA
1.1 dusnka u 2 M3yuyeHue HaydHBIX METO/I0B ITO3HAHUS OKpY Katolero Mmupa. O6cyxaeHre rpaHul IpUMEHUMOCTH (PU3UUYECKUX 3aKOHOB U
METO/IbI reopuii. PaboTa B rpymme no noAroTroBke KOPOTKUX COOOLIEHUH 0 PO ¥ MecTe (PU3UKU B HAyKE U B IPAKTUYECKOM
HAyYHOTO NesTeNIbHOCTH Jtofiel. JleMoHCTpalys aHaIoroBbIX U HUGPOBBIX U3MEPUTEIBHBIX TPUOOPOB, KOMIBIOTEPHBIX TaTYUKOB.
TO3HAHMS OcBoeHue OCHOBHBIX TPUEMOB paboTHI ¢ I(PpPOBOI TabopaTopueil o Gpusznke
HToro mo paznery 2
Pa3znea 2. Mexanuka
2.1 |KunemaTuka 5 [IpoBeieHne HIKCIEPUMEHTA: N3YYEHHE HEPABHOMEPHOTO JIBUKEHMS C LIEJbIO ONPEIETIECHUS] MTHOBEHHONW CKOPOCTH;
MCCIIEIOBAaHUE COOTHOIIECHUS MEXAY My TsIMH, IPOHICHHBIMH TEJIOM 3a I10CIe0BaTebHbIE PABHBIE IPOMEKYTKH BPEMEHU
[IPU PaBHOYCKOPEHHOM JIBUYKEHUH C HAYaJIbHON CKOPOCTBIO, pAaBHOM HYJIIO; U3yUY€HNE ABM)KEHHUS [IIapUKa B BSI3KON
PKUJIKOCTH; U3y4eHHUE JIBI)KEHUS Teja, OpOLIEHHOT0 ropu30HTaIbHO. OOBsACHEHHE OCHOBHBIX TPUHILIUIIOB J€HCTBUS
TEXHUYECKHUX YCTPONCTB U YCIOBHM NX 0€30I1aCHOrO MCIOJIb30BAaHUS B TOBCEIHEBHOM )KU3HU. Pelienne pacuéTHbIX 3a/1a4 ¢
SIBHO 3a/1aHHON (PU3NYECKOI MOJIENbIO C UCII0Ib30BAHUEM OCHOBHBIX (popMyJ1 KMHeMaTuku. [loctpoenue u ananus rpadukoB
3aBUCHUMOCTEN KHHEMATHUECKUX BEJIMYUH OT BPEMEHHU Il PABHOMEPHOTO U PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBUKECHHUS.
Pacnio3HaBaHue PU3NUECKUX SBJICHUH B yUEOHBIX ONBITAX U OKPYIKarOIIEH )KU3HU: paBHOMEPHOE U PAaBHOYCKOPEHHOE
MPsIMOJIMHEIHOE ABM>KEHUE, CBOOOIHOE Ma/IEHUE TEN, IBUKEHHUE 110 OKPYKHOCTH. ONrcaHue MEXaHUYECKOTO IBHIKEHUS C
MCIIOJIb30BaHUEM (PU3MUYECKUX BEJIMYMH: KOOPANHATA, IyTh, IEPEMEIIEHUE, CKOPOCTh, yckopeHue. PaboTta B rpynmnax npu
IUTAHUPOBAHHH, TIPOBEICHUH U MHTEPIIPETALMHU PE3YIHTATOB OIBITOB U aHAJINU3E JOTIOTHUTEILHBIX HCTOYHIKOB HH(pOpMAIUN
10 TEMe
2.2 JluHamMuKa 7 CpaBHEHHE MacC B3aMMOICHCTBYIONIHX Tell. V3ydeHne 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT 1e(hOpMaIliy; CPAaBHEHNUE CHJT TPCHHUS

[IOKOS1, KaueHUsI U cKoJbkeHUs1. OObscHEeHNe HeBecoMOCTH. [IpoBeieHre SKCIepUMEHTa: UCCIeI0BaHNE 3aBUCIMOCTH CHUIT
YIPYTOCTH, BOSHHKAIOIINX B IIPY>KUHE U PE3UHOBOM 00pasIie, OT ux nedopMalyn; n3yudeHne JBIKEHU OpycKa 110 HaKIIOHHOM
[UIOCKOCTH; UCCIIEIOBAHUE YCIOBUH paBHOBECHS TBEPIOIO Tejla, UMEIOIIEro ock BpamieHus. OObsicHeHne 0COOeHHOCTEN
[PABHOMEPHOT'0O U pAaBHOYCKOPEHHOT'O IPSIMOJIMHEMHOT O ABMXKEHHUS, CBOOOHOIO MAJeHUs TeJl, ABUKEHUS [10 OKPYKHOCTH Ha

OCHOBC 3aKOHOB HBIOTOHa, 3dKOHAa BCCMHUPHOI'O TATOTCHUS. OOBbsicHEHNE OCHOBHBIX IIPUHIIUIIOB JEUCTBUS HOAIIMITHUKOB U X
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npakTudeckoro npumMeHeHus. O0bsICHEHUE IBUKEHUS NCKYCCTBEHHBIX CITyTHUKOB. Perienne pacd€THBIX 3aa4 ¢ SBHO 3a/1aHHON
(bu31n4YeCcKOi MOZIETIBIO C UCIIOJIB30BAHNEM OCHOBHBIX 3aKOHOB U ()OpMyJI IMHAMUKH. PacriozHaBaHue (pU3NYECKUX SIBICHUH B
[y4eOHBIX OTBITaX U OKPY>KAIOUIeH KU3HHU: HHEPLIUS, B3aUMOJICHCTBUE Tel. AHAIN3 (PU3UYECKHUX MPOLIECCOB U SIBICHUI ¢
MCIIO0JIb30BAHUEM 3aKOHOB U IPUHIIMIIOB: 3aKOH BceMHpHOro tsarotenus, |, 11 u 111 3axonst HeroToHa, npuHLIKT Cynepno3uiu
CHUJ1, IPUHIMI PAaBHONPABHOCTU MHEPLUAIBHBIX CUCTEM OTCYETA

2.3

3aKOHEI
COXpaHEHHUS B
MEXaHUKE

[IpoBeneHue 3KCIEPUMEHTA: U3yUeHHE a0COIFOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MAasTHUKOB;
MCCIIeZIOBAaHUE CBS3H PAOOTHI CHIIBI C U3MEHEHUEM MEXaHMUYECKOW YHEPTUH Teja Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTyTa.
OrneHka aOCOTIOTHBIX M OTHOCUTEINIBHBIX MOIPEIIHOCTEN n3MepeHuil (pu3ndyeckux BeauuuH. Perenre pacuéTHbIX 3a/1a4 C IBHO
3aaHHOH (PU3MUYECKON MOJIEIBIO C HCITIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB M (DOPMYJT IMHAMHKH U 3aKOHOB COXPaHEHHUS.
PerieHne kayecTBEHHBIX 3a/1au ¢ ONIOPOH HAa U3yUYEHHbIE B pazjerne «MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHe
sBrieHust. OTFCaHue MEXaHUYECKOTO IBKEHHUS C MCIIOJIb30BaHUEM (DPU3NYECKUX BEINYMH. AHAIN3 (PU3MUECKUX MPOIIECCOB U
SIBICHUH C MCII0JIb30BaHMEM 3aKOHA COXPAHEHUsI MEXaHUYECKON SHEPIUH, 3aKOHA COXpaHEeHUs uMIysibca. OObsicHEHUe
OCHOBHBIX IPUHIUIIOB JACUCTBHS U MPAKTUIECKOTO MPUMEHEHUS TEXHHUECKUX yCTPOUCTB. OOBbICHEHHE ABHKEHHS PAKET C
OIIOPO Ha N3ydeHHbIE (PU3NYECKHE BETMUMHBI U 3aKOHBI MEXaHUKH. VIcroabp30BaHue MPH MOATOTOBKE COOOILEHH O
NPUMEHEHUN 3aKOHOB MEXaHUKN COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH [T TOUCKA, CTPYKTYPUPOBAHHUS,
MHTEPIPETALNU U IPEICTaBICHUs HHPOPMALUY, KPUTHUECKUH aHaIu3 nosryyaeMoil nHdopmarun [IpoBeaeHne KOCBEHHbIX
M3MEPEHUil, NCCIIEIOBAHUMA 3aBUCUMOCTEHN (PU3HMUECKUX BEIMYHH, TPOBEPKa NPEATI0KEHHBIX THITOTES.

Htoro no pazaeny
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Pa3nen 3. Moaekyasipu

as gpusuka

H TEPpMOAUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOpUH

9

[TpoBeneHue sKcIIepUMEeHTa: ONpeIeICHNE MacChl BO3/lyXa B KJIIACCHON KOMHATe HAa OCHOBE U3MEpeHUi 00bEMa KOMHATHI,
NaBJICHUS U TEMIEPaTypbl BO3/lyXa B HEH; UCCIIEJOBAaHUE 3aBUCUMOCTH MEKy IapaMeTpaMu COCTOSTHUS Pa3pexeHHOro rasa.
OrieHka aOCOTIOTHBIX M OTHOCUTEINIBHBIX MOTPEITHOCTEH n3MepeHHit pu3nueckux BennduH. OObsICHEHHE OCHOBHBIX
MPUHIIMIIOB AeMCTBUI TepMOMeETpa U GapoMeTpa U yCIIOBUHM X O€30MaCHOT0 HCIOIb30BaHUs B IOBCETHEBHOM KU3HMU.
Pacnio3HaBaHue GU3NUECKUX SIBJICHUH B yUEOHBIX ONBITAX U OKpYXKaroliel ku3Hu: 1updy3usi, 6poyHOBCKOE ABUKEHUE.
OnucaHue TEIJIOBBIX SBJIEHUH C UCIOJIb30BaHUEM (PU3NUYECKUX BEJIMUMH: JaBICHHE ra3a, TeMIiepaTypa, CpeaHss
KUHETHYECKasi SHEPTUsl XaOTUUYECKOTO ABMXKEHHS MOJIEKYJI, CpeTHEKBaApaTHUHAas CKOPOCTh MOJIEKYJI. AHAIN3 (PU3HYECKUX
MPOLECCOB U sIBJICHMH ¢ ucnonb3oBanueM MKT, ra30BbIX 3aKOHOB, CBSI3M CPEAHEN KMHETUUYECKON YHEPTUU TEIJIOBOTO
TIBIDKEHUS MOJIEKYJI C a0COTIOTHOM Temrepatypoil. Pemenue pacu€THbIX 3a7a4 ¢ SBHO 3alaHHON (PU3UUECKO MOJIENIbIO
C MCTIOJIb30BaHMEM OCHOBHBIX mosioxkeHnit MKT, 3akoHoB 1 popmyn Mmosekysipaon pusuku. PaboTa B rpynmnax npu
IUTAHUPOBAHHUH, TIPOBEICHUH U MHTEPIIPETALMHU PE3YIHTATOB OIBITOB U aHAJIU3E JOTOJHUTEIBHBIX HCTOYHUKOB HH(pOpMaUn
10 TeMe

3.2

(OCHOBEI
TepmoauHamu
K1

10

[IpoBeneHue SKCIEPUMEHTA: W3MEpPEHHUE YNeIbHOW TerIoéMKOCTH BemiecTBa. OleHKa aOCONIOTHBIX M OTHOCHUTEIHHBIX
MOTPEUTHOCTEH M3MepeHni pu3nuecknx BenmuuuH. M3yueHne Mojeleid mapoBoil TypOWHBI, IBUTaTelsi BHYyTPEHHETO CTOPaHMUs,
peakTHBHOTO ABHUratens. OObsICHEHHE MPUHITUIIOB ACHCTBUS M yCIOBUN O€30MIaCHOTO MCIOIb30BAaHUS B TOBCETHEBHOM KU3HU
NBUTATENS] BHYTPEHHETO CrOpaHus, OBITOBOTO XOJIOAUIBHUKA, KOHAUIIMOHEPA. OnrcaHue CBOMCTB TeJ U TEIUIOBBIX SIBJICHUI C
MCIOJIb30BaHNEM (DM3UYECKUX BETMYMH: JIaBJICHUE ra3a, TeMIepaTrypa, KOJIWYeCTBO TEIUIOThI, BHYTPEHH:S dHeprus, padora

raza. Pemenue pacu€THbIX 33/1a4 C SIBHO 33JaHHOM (hM3MYECKON MOJENbI0 C MCHOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (popmyn
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MOJICKYJIIPHOM (HM3MKKM ¥ TEepMOJMHAMHUKH. PelleHne KayecTBEHHBIX 33Jad C ONOpPOM Ha HW3yYeHHBIE B paszese
«MonekynsipHas pU3MKa U TEPMOJUHAMHKA» 3aKOHbI, 3aKOHOMEPHOCTH U (u3nueckue spieHus. Pabora B rpymnmax mpu
QHAJIN3E JIOTIOJHUTENIbHBIX HCTOYHUKOB HH(OPMALIUU 110 TEME

3.3 |Arperarusie 5 [IpoBeneHne 3KcrepUMEHTa: M3MEPEHME OTHOCUTENBHOW BIIAXHOCTH Bo3ayxa. OlieHka aOCONIIOTHBIX MU OTHOCHTENIbHBIX
COCTOSIHIS MOTPEUTHOCTEN U3MEpeHuil pu3nueckux BeanynH. M3yueHne CBOWCTB HACHIIICHHBIX MApOB, CIIOCOO0B M3MEPEHHS BIIAYKHOCTH.
BeIeCTRa. Habmronenue KUIEHNs TP MOHWKEHHOM NaB/ICHUH, HArPEBAHHA W IUIABICHUA KPUCTAILIMMECKOTO BEIIECTBa. OOnbsicHeHne
DasoBbIC IPUHLMIIOB JECHCTBUSI M YCIOBUI O€3011aCHOrO0 MCMOJIb30BAaHUS B IOBCEIHEBHOM JXU3HU TMIPOMETpPA, IICUXPOMETpA,
KajopumeTpa. 3yueHue TEXHOIOIMH IOJy4YEHHUs COBPEMEHHBIX MAaTepHalloB, B TOM 4YMCIE HaHOMarepuanoB. PenicHue

[1CPEXOEL pacu€THBIX 3a7ay C SBHO 33aJaHHON (U3NYECKON MOJENBI0 C UCIOJIb30BaHHUEM ypaBHEHHMs TeIUIoBoro Oamanca. Pemienue
KayeCTBEHHBIX 33Jay C ONOPOM Ha M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUECKUe sBJIEHHs 0 TeMme. Pacrno3HaBanue
(bU3NYECKUX SIBIICHUI B yUeOHBIX OINBITAX U OKPY’KAIOMIEH )KU3HU: JeopManus TBEPABIX Tell, HArPEBAaHUE U OXJIAXKICHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHMM BelecTBa U OOBSICHEHHWE MX Ha OCHOBE 3aKOHOB U (OPMYJ MOJEKYJSPHOM (U3UKH.
Vcnonp3oBanne WHGOPMAIMOHHBIX TEXHOJIOTUH ISl TOWUCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETALUU U NPEACTABICHUS
MH(QOPMALIMU TPU MOATOTOBKE COOOIIEHUH O MPUMEHEHUH 3aKOHOB MOJIEKYJIIPHON (DM3UKU M TEPMOAMHAMHUKHU B TEXHUKE U
[TEXHOJIOTUSX

Hroro no pazaeny 24

Pa3nen 4. DjieKTPOANHAMMKA

4.1

DIEKTPOCTAaTUKA

10

[IpoBeneHne HSKCIEPUMEHTA: HM3MEpEHHe JJIEeKTPOEMKOCTH KOHJeHcaropa. OueHka aOCOMIOTHBIX M OTHOCHUTEIBHBIX
MOTPEIIHOCTe U3MepeHH (u3nuecKkux BeNWYMH. V3ydyeHune MNpPUHIMIIOB JEHCTBUS AJIEKTPOCKOMNA, AJIEKTPOMETPA,
KOHJIeHcaTopa. M3yueHue MNPUHLUMIIOB JEHCTBUS M yCIOBUHA O€30MacHOr0 NPUMEHEHHS B MPAKTUYECKOM IKU3HH,
KOTMPOBAJIBLHOTO arapara, CTPYMHOTo mpuHTepa. PaccMoTpeHne (GU3NYECKUX OCHOBAHUM AJIEKTPOCTATUUECKOW 3aIIUTHl U
3a3eMJICHHUS AJIEKTPOnpuOOpoB. PemieHne pacu€THBIX 3aad C SIBHO 3a/JlaHHON (PU3UUECKOH MOJIENbI0 € HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (OpMyJ 3JEKTPOCTAaTHKU. PerieHne KayecTBEHHBIX 3aJady C ONOpOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBICHHS 3JIEKTPOCTAaTUKU. Pacrmo3zHaBaHue (puU3MUYECKUX SBJICHUN B Y4EOHBIX OINBITaX U
OKpyXkaromien ku3Hu. OnucaHne N3y4YeHHBIX CBOICTB BEIECTBA U 3JEKTPUUECKUX SBJICHUI C HCIONIb30BAaHUEM (PU3NYECKUX
BENIWYMH. AHamu3 (PU3MUYECKUX TPOLECCOB U SBICHUN C HCHOJb30BaHHWEM (M3MYECKHX 3aKOHOB. Pabora B rpymnmax mnpu
QHAJIM3€ JOIMOJIHUTENbHBIX UCTOYHUKOB MH(OPMALIMK U MOATOTOBKE COOOIICHUM O MPOSBICHUU 3aKOHOB 3JIEKTPOCTATHKHU B
OKPY’KaIOIIEeH )KU3HU U IPUMEHEHUU X B TEXHUKE

4.2

[locTossHHBIH
PIEKTPUYECKUN
TOK. TOKH B
pa3IUYHBIX
cpenax

12

[IpoBeneHue FKCIEPUMEHTA: U3YUYEHHE CMENIAHHOTO COCIMHEHUS pe3ucTopoB; u3Mmepenne IJ1C uctouynmka Toka v ero
BHYTPEHHET'O CONPOTUBIICHUS; HAOMIOACHUE 3IeKTpoin3a. OneHka abCOIOTHBIX M OTHOCUTENBHBIX MOTPEUTHOCTEH N3MEPEHUIA
¢usznueckux BenuuuH. OObsICHEHNE MIPUHLUIIOB ACHCTBUS U YCIOBUN O€301MacCHOTO MPUMEHEHUs aMIlepMeTpa, BOIBTMETPA,
[peocTara, HCTOUHUKOB TOKa, YJIEKTPOHATPEBATEIBHBIX U 3JEKTPOOCBETUTENBHBIX PHOOPOB, TEPMOMETPA COMPOTUBIICHUS,
BaKyyMHOI'O J0Ja, TEPMHUCTOPOB U (POTOPE3UCTOPOB, MOITYIPOBOJHUKOBBIX TUOJIOB, ralbBaHUKU. Pelrienne pacuéTHhIX 3a/1a4 ¢
SIBHO 3a/1aHHON (PU3NYECKOI MOJIEIBIO C HCIIOJIH30BAHNEM OCHOBHBIX 3aKOHOB U (hopMyJT TeMbl «I10CTOSHHBIH 31eKTpHUUecKuit
Tok». Pacrio3HaBaHue GU3NMUECKUX SIBICHUIN B yU€OHBIX OMBITaX M OKPYIKAIOMICH KU3HHU. AHAIN3 JIEKTPUUECKUX SBJICHUN U
[TPOLIECCOB B LIEMSAX IOCTOSIHHOT'O TOKA C UCIIOJIb30BAaHUEM 3aKOHOB. OnucaHue U3yUEHHBIX CBOMCTB BELIECTB U JIEKTPUUECKUX

SIBJICHUH C MCTIOJIb30BaHHEM (PU3MUECKHX BEJIMUYUH: SJICKTPUUECKUMN 3apsil, CUIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE,
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PIIEKTPHUYECKOE CONIPOTHUBIIEHHUE, PA3HOCTh MoTeHIanoB, J/1C, pabora Toka, MOIIHOCTH TOKa. Mcronb3oBanue
MHGOPMALIMOHHBIX TEXHOJIOTHH JIJIs IOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETALIUY U TPECTaBIeHUs HHPOPMaLIUU TPy
[OJITOTOBKE COOOIICHHIA O MPUMEHEHHH 3aKOHOB MOCTOSIHHOTO TOKA B TEXHUKE M TEXHOJIOTHUSIX

Hroro no paszueny 22
PesepBHOE Bpemst 2
OBILEE 68
KOJIMYECTBO

YACOB I10

ITPOTPAMME
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5.CIIOCOBBI OHEHKH NJOCTU/XKEHUSA YYAIIIUMUCS IINIAHUPYEMBbBIX
PE3YJIbTATOB

DopMbI U CPeICTBA OLIEHKH Pe3yJbTATOB 00y4eHUs

OcHoBHbIE BUbI IPOBEPKU 3HAHUHN — TEKYIlas U UTOrOBasl.

Texyias npoBepka IpOBOJAUTCS CUCTEMATUUECKU U3 YPOKa B YPOK, a UTOTOBasi — 10 3aBEPILIEHUN
TeMslI (pazzaena), kypca 10 knacca.

OCHOBHBIMU METOJaMU NPOBEPKH 3HAHUM U yMeHMH ydanuxcs B 10 kiacce sIBISIFOTCS yCTHBIN

OIIpOC, MUCbMEHHBIE U JIA0OpaTOpHbIE PAOOTHI.

[TucpbmMeHHast mpoBepKa OCYIIECTBISETCA B BUAC (PU3NIECKUX TUKTAHTOB, TECTOB, KOHTPOJIBHBIX U
CaMOCTOSITENIbHBIX PaloT.

D¢ dHeKkTUBHBIM CPEACTBOM MPOBEPKU 3HAHUN YUAITUXCS CITYKUT KOMIbIOTep. C IMOMOIIBIO HErO
JIETKO BBITMOJIHATH U MIPOBEPSATH JIEKTPOHHBIE TECTHI [0 PA3HBIM TEMaM.

KonugectBo u pacnpeneneHre KOHTPOIbHBIX YPOKOB IO TEMaM yKa3aHbl B TA0JIHUIIE.
Koumpone u oyenxa pezynomamos ocBoeHUs! yueOHON NUCUUTUIHHBI OCYIIECTBIISETCS
MperoIaBaTesieM B IPOIecce IPOBeACHUs Tab0paTOPHBIX PadOT, TECTUPOBAHNUS, KOHTPOJIBHBIX

paboT, TMarHOCTUYECKUX PadOT, a TAKKe BBIIOJIHEHUS 00YUYAIOLUMUCS UHIUBUTY AJIbHBIX

3aJlaHUi, IPOEKTOB, UCCIEA0OBAHUM.

B mkonbHOM NpaKkTHKe CYyIIECTBYET HECKOJIBKO TPAIUIIMOHHBIX ()OpM KOHTPOJISI 3HAHUH U

YMEHUH y4aluXxcCs:

[J pusmdeckuit TUKTaHT

(] TecTOBOE 3a7jaHKE

[] KkpaTkasi caMocTosiTelIbHas paboTa

[ muchMeHHasi KOHTPOJIbHAs paboTa

[ KOHTpOJIbHAs TabopaTopHast paboTa

(] yCTHBIN 3a4eT 110 U3YyUYEHHOU TeMeE.

Kpurepun onenuBanmus.

Kputepun onieHUBaHHUA YCTHBIX OTBETOB YYaIMXCsl

OtMmeTka «5»: - ydamuiicss oOHapyXKHBaeT MPaBUIbHOE TOHUMaHUE PU3NIECKOM CYIIHOCTH
paccMaTpUBaeMbIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA, Ja€T TOUHOE ONPEEICHNUE U
HCTOJIKOBAaHNE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHUH, a TAK)KE BEPHOE OIpeeeHre (PU3nIecKux
BEJIMYHH, UX €IMHUI] U CTIOCOOOB U3MEPEHUS; * IPABUIBHO BBIMIOIHAET YEPTEIKHU, CXEMBI U TpapHKH,
COIyTCTBYIOIIIME OTBETY; * CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMTPOBOXK/IAET pacCKa3 CBOUMU
MIpUMepaMH, YMEET IPUMEHSATh 3HaHUSI B HOBOW CUTYallUU IPU BHIIIOJHEHUH NTPAKTUUECKUX 3aJJaHUM; -
MOXKET YCTAaHOBUTH CBSI3b MEXIYy M3yUYaeMbIMH U PaHee U3YYSHHBIMU B Kypce GU3UKH BOIIPOCAMHU, a
TaK)Ke€ C MaTepHalioM, YCBOCHHBIM IPU U3YUYEHUHU APYTUX MPEIMETOB.

OTMeTKa «4»: - CTABUTCS, €CIIM OTBET yIOBJIETBOPSET OCHOBHBIM TPEOOBAHUIM K OTBETY Ha OTMETKY
«5», HO B HEM HE UCHOJIb3YIOTCSl COOCTBEHHBIHN IUIaH paccKa3a, CBOU IPUMEpPBI, HE IPUMEHSIOTCS 3HaHUS
B HOBOM CUTYalllH, HET CBSA3M C paHee U3yYECHHBIM MaTepruaIoM U MaTepUaioM, YCBOSHHBIM IIPH
U3Y4YEHUH JPYTUX IPEIMETOB.

OtMmeTKka «3»: - cTaBUTCS, €clii O0JIbIlas YacTh OTBETA YAOBIETBOPSET TPEOOBAHUSIM K OTBETY Ha
OTMETKY «4», HO 0OHAPY’KUBAIOTCSI OT/AEIbHBIE TPOOEIIbI, HE MPENATCTBYIOLIUE JabHEHILIEMY YCBOCHHIO
MPOrPaMMHOTO MaTepuaa; yqaluiicss yMeeT MPUMEHSTh OTyYeHHbIe 3HAHUS MIPH PEIICHUN TIPOCTHIX
3aJa4 C MCIIOJIB30BAHUEM TOTOBBIX (POPMYII, HO 3aTPyIHSCTCS MPH PEIICHUH 3a71a4, TPEOYIOImunX
npeobpaszoBanue HopMyII.

OTtMeTKa «2»: - CTABUTCS B TOM CJIy4ae, €CIH y4alluiics HE OBJa/ie] OCHOBHBIMU 3HAHUSMU U
YMEHHSIMH B COOTBETCTBUHU C TPEOOBAHUSIMH MIPOTPAMMBI.

Kpurtepun oueHnBanus pe3yibTATOB BbINOJHEHUs J1a00OPATOPHOIl padoThI

OT1MeTKa «5»: yJamuiics BBIMOTHSIET PabOTy B MOJHOM 00BbeMe ¢ COOII0ICHHEM HEOO0X0IUMOI
IIOCJIEIOBATEIBLHOCTU IPOBEACHMSI ONIBITOB M U3MEPEHHUH; © CAMOCTOATEIBHO U PAllUOHAIBHO MOHTHPYET
Heo0xoauMoe 000pyJ0BaHKE, BCE OIBITHI IPOBOAUT B YCIOBUSIX U PEKUMAaX, 00eCIeUHBAIOIINX
MOJTyYeHHE BEPHBIX PE3yJIbTaTOB U BHIBOJIOB; * COOJIIOJaeT TpeOOBaHUs 0€30MaCHOCTH TPY/a; * B OTUETE
MPaBWJIbHO U aKKypPaTHO JIeNIaeT BCe 3aMUCH, TaOIULIbI, PUCYHKH, YEPTEXKH, Ipa(uKu, BHIYUCICHUS;
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OTtMeTKa «4»: BBIMOIHEHBI TPEOOBAHUS K OLIEHKE «5», HO YUEHHK JIOMYCTHII HEJJOUEThl WIIH HEerpyobie
OIITOKHU.

OtMeTKka «3»: pe3yabTaT BHIITIOJHEHHOW YaCTH TaKOB, UTO MO3BOJISET MOTYYUTh IPABUIIbHBIE BBIBOJIBL,
HO B X0JI€ TIPOBEJICHHUS OMBITA U U3MEPECHHI OBLITN TOMYIICHBI OITUOKU.

OtMeTKa «2»: pe3yJabTaThl HE MO3BOJISIOT MOIYYUTh MPABUIBHBIX BBIBOJOB; OMBITHI, H3MEpPEHUS,
BBIUMCIICHUS, HAOIIOCHUS IPOU3BOIMINCH HEBEPHO. Bo BceX citydasix OIEHKA CHIKACTCS, €CIIU YUCHUK
He coburonan TpeboBaHU 0€301TaCHOCTH TpyJa

Kpurepun oueHMBaHMsI MUCbMEHHBIX KOHTPOJBbHBIX PA00T (YYUTHIBAETCS, KAKYI0 YaCTh PadoThI
Y4Y€HHK BbINOJIHUI)

10 knacc

«3»: - BBINOJIHEHBI BCE 33/1aHUS [IEPBOTO YPOBHS

«4»: - BBITIOJHEHBI BCE 3aJaHUs IEPBOTO YPOBHS U OJTHO 33JIaHUE BTOPOTO YPOBHS

«S5»: - IATH 33JaHUI TIEPBOTO YPOBHS U BTOPOT'O YPOBHS

Kpurtepuu oneHuBaHus yMeHHii peliaTh pacyeTHbIe 321241

OtMeTKa «5» - B JIOTUYECKOM PACCY>KICHUM U PELICHUH HET OIMINOOK, 3a/1a4a pelieHa paloHaIbHbIM
CIIOCOOOM.

OtMeTKa «4» - B JIOTUYECKOM PACCY>KICHUH U PEIICHUH HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pelieHa
HEpaMOHAIBHBIM CIOCOOOM WM JIOMYIIEHO He 00jee ABYX HECYIIECTBEHHBIX OIINOOK.

OtMeTKa «3» - B JIOTUYECKOM PACCY>KICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JAOMYIIIEHA CYLIECTBEHHAS
oImrOKa B MAaTEMAaTHYECKUX pacuérax.

OtMeTKa «2» - IMEIOTCS CYIIECTBEHHbIE OIIHMOKH B IOTHYECKOM PACCYX ACHUU U B PELICHUH.

Ounenka TecToBbIX padoT.

TecTbl, cocTodIME U3 TSATH BOIIPOCOB MOKHO HCIIOJIB30BATh MOCIIE U3YUYEHHUS KaKJO0ro MaTepuana
(ypoxka). Tect u3 10—15 BonpocoB ucmonb3yeTcs 1ist Hepuogudeckoro kKonTpois. Tect nz 20—30
BOMPOCOB HEOOXOIMMO HCIIOIB30BATh ISl UTOTOBOTO KOHTPOJIs. [Ipy olleHHBaHUN UCTIONB3YETCS
CJIeTyIoIIas IIKaia: JUIsl TECTa U3 ISATH BOIIPOCOB * HET OIIMOOK — OTMETKA «5»; ¢ 0J1HA OLINOKA -
OTMETKa «4»; * IBe OMINOKU — OTMETKA «3»; * TpH OIHOKH — oTMeTKa «2». J{ms Tecta uz 30 Bompocos:
* 25—30 npaBUJILHBIX OTBETOB — OTMETKA «5»; * 19—24 mpaBUIBHBIX OTBETOB — OTMETKA «4»; * 13—
18 mpaBUIBHBIX OTBETOB — OTMETKA «3»; ®* MEHbIIE |2 MpaBUIBLHBIX OTBETOB — OTMETKA «2»
6.OIIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOJANYECKOI'O
OBECHEYEHMSA PABOYEW ITPOTPAMMBbBI

bubaunorpaguyecknii CIMCOK METOAUYECKUX U Y4eOHBIX MOCOOMIA, MCI0JIb3yeMbIX B
o0pa3oBaTeIbHOM Npouecce

1. YueOnuk « PU3NKA-10» ®T'OC, Mskumes I'.5., byxosues b.b., ba3oBrlit ypoBeHb

2. Coopnuk 3aaa4 1o ¢usuke. 10-11 kmaccel. bazoelii u mpodmibHbIN ypoBenb. H.A. ITapdenTheBa.
M. «IIpocseeHue

3. ArgpromeykuH C.M. «k KOHCTpYKTOp caMOCTOSTENBHBIX M KOHTPOJIBHBIX padboT 10-11kmacce» M.
[Ipocsenienue.

4. dusuka «Mertoapl pemenus puznyeckux 3agau» Macrepckas yuutens/ H. U. 3opun. M. BAKO.

5. @poHTanpHbIe JIabopaTopHbie paboTh 1o pusnke B 7-11 kimaccax 001meo06pa3zoBaTEIbHBIX
yupexaenusax: Ku. nns yuurens / B.A. Bypos, F0.1. luk, b.C. 3BopsikuH u 11p.; nox pea. B.A. Bypoga,
I''.T". Hukudopona. — M.: [Ipoceenienue: Yueb. 1ur.,

6. KonTtponbHbie 1 mpoBepouHbie padboTsl 1o gusuke. 7-11 kmacc. M. Ipoda.

7. AuddepeHnnpoBaHHbIe KOHTPOJIBHBIC padoThL. 7-11kmacc. M.; M3natenbckuii tom «CeHTsi0pb» 2016
HudpoBbie 00pa3oBaTe/ibHbIE pecypCcbI(IJs y4alIUXcs)

1.Tlnatdopma Poccuiickoii anexkrponHoi mkossl POIII hitps://fg.resh.edu.rul/.

2.ITopran http://skiv.instrao.ru/

Hudposbie 0Opa3oBaTe/ibHbIE pecypchl (/151 yUuTeJIei):

bubaunorexa L{OK https://m.edsoo.ru/7f41bf72

DJIEKTPOHHBIE y4eOHbIe H3AaHus (JJIs1 YJALIUXCS)

1. Buzneoypoku 1o OCHOBHBIM ITpEIMETaM MIKOJbHOM TPOrPaMMBI.
http://interneturok.ru/ru/school/physics/9-klass

2.Hudposoii cepruc «IIpocemenus», mnatpopma LECTA



https://fg.resh.edu.ru/
http://skiv.instrao.ru/
https://m.edsoo.ru/7f41bf72
http://interneturok.ru/ru/school/physics/9-klass
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HNHTepHeT- pecypcsl
www.fcior.edu.ru (deaepanbHblii IeHTP HHOOPMAITHOHHO-00PAa30BATEILHBIX PECYPCOB).
www.dic.academic.ru (Axagemuk. CioBapu U SHITMKIONEaUH ). WWW.booksgid.com (Booka Gid.
DnexkTpoHHas OMbIMOTEKA).
www.globalteka.ru (I'mobanreka. I'modanpHas OMOIMOTEKAa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe oKHO A0CTyIa K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru (Jlydras yueOHas nurepatypa).
www.school.edu.ru (Poccuiickuii 00pa3oBaTeibHbIN TOPTai. JI0CTYITHOCTh, KaueCTBO, 3 (HEKTUBHOCTS ).
www. ru/book (DnekTpoHHass OMOIHOTEYHAsI CUCTEMA).
wwwe.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcbl MHaTepHeTa — Dusnka). www. school-
collection. edu. ru (Equnas komtekius nudpoBbIX 00pa30BaTEIBHBIX PECYPCOB).
https//fiz.1september.ru (yuebHO-MeTOIMUECKAs Ta3eTa « DU3UKAY).
www.n-t.ru/nl/fz (HoGeneBckue aypeatsl Mo GpHU3HKE).
www.nuclphys.sinp.msu.ru (nepuas ¢usuka B UuTepuere).
www. college. ru/fizika (ITonroroBka x EI'9).

Www.kvant.mccme.ru (Hay4HO-IomyJIsIpHbIN (r3nKO-MaTeMaTuyecKuil xypHai «KBaHT»). WWw. yos.
ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH KypHAI 151 MostoaexkH «I1yTh B HAyKy»).
JluTeparypa, HCIOJIb30BAaHHAS TPH MOATOTOBKE MPOTrPaMMBbI

1.®enepanpHas oOpazoBareibHas MporpaMMa OCHOBHOTO oO1iero oopazosanus (GOIT COO)

2 .Konnenuus npenogaBanus yuebnoro npeamera «dPusnka» B 00pa30BaTEIbHBIX OpraHU3aIUIX
Poccuiickoit @enepanuu, peaqu3yromux OCHOBHbIE 001Ie00pa3oBaTeIbHbIC IPOrPaMMBbI (YTBEPIKICHA
pemenriem Komerun Munnpocenieaus PO, npotokoun ot 3 gexadpst 2019r. NelIK-48H)

3. denepanbHbIA TOCYIAPCTBEHHBIH 00pa30BaTENbHBIN CTAHIAPT OCHOBHOTO 001Ier0 00pa3oBaHus /
Munucrepcerso npocseienns Poceuiickon @enepannn. Peectp mpuMepHbIX OCHOBHBIX
00pa3oBaTEIBHBIX TPOTPAMM.

[DnexTponnsrit pecypc]. URL:
https://fgosreestr.ru/educational _standard/federalnyi-gosudarstvennyiobrazovatelnyi-standart-osnovnogo-
obshchego-obrazovaniia



https://multiurok.ru/all-goto/?url=http://www.fcior.edu.ru/
https://multiurok.ru/all-goto/?url=http://www.dic.academic.ru
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https://multiurok.ru/all-goto/?url=http://www.nuclphys.sinp.msu.ru/
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T'OCYJAPCTBEHHOE FIO/I’)KETHOE OBILIIEOBPA30OBATEJbLHOE
YYPEXKIEHUE "KPACHOIIOJISTHCKAS LIKOJIA Nel
BEJIMKOHOBOCEJKOBCKOI'O MYHUIIMITAJIBHOI'O OKPYT'A"
JOHEIIKOH HAPOJHOM PECITYBJIUKHU

PACCMOTPEHO COI''TACOBAHO YTBEPXJIAIO
Ha 3acenanuu [[IMO 3aM. JupekTopa no YBP Hupexrop 'BOY
. TIporoxon ot «%» (. 2Y Ng_f @‘ E.A.bu3ous «KPACHOIIOJISIHCKAS IIIKOJIA
Pyxo rens [IIMO I @ bipirmg Jaryr. Nel BEJIMKOHOBOCEJIKOBCKOI'(
<%‘ -E.A Bus6us M.O.» JOHELIKO HAPOJTHOM

PECHVBJIIKU
ﬁ///;/%.B.LHBeu
«Ih (2 2y ZaLYr.

KAJTEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUE
npeamera ¢u3uka

aaa 10 kiaacea

PazpaboraHo yuutenem:
Knumenko Banertunoit

HuxkomnaeBHoii

2024 — 2025 y4eOHBbIi roj



10 KITACC
KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

No Hara Komnu-
YECTBO

n/m Tema ypoka
4acoB

Il1an | Pakr

Paznen 1. ®u3uka v MeToIbl HAYYHOI0 MO3HaHMA (24.)

1 dusuka — Hayka o npupoze. Haydunbie MeTo bl HO3HAHUS 1
OKPYXaIoUIero Mupa

2 Posne 1 MecTO Gpu3UKU B POPMHUPOBAHUH COBPEMEHHOM 1
HAYYHOUH KapTHUHBI MUPA, B IPAKTUIECKOH NEATETHHOCTH
monen

Pa3nen 2. Mexanuka (184.)

3 Mexaunueckoe asmxenne. OTHOCUTEIBHOCTD 1
MEeXaHUYeCKOTo JABKeHus. [lepemerienue, CKOpoCThb,
YCKOpEHHUe

PaBHOMepHOG HpHMOHHHeﬁHOG JABHWXKCHUC

PaBHoyCKOPCHHOe HpHMOHHHeﬁHOG JABHOKCHHUC

CBoOoHOE TIasieHne. Y CKOpeHne CBOOOHOTO MaICHHS

~No| o
I

Kpuponuneiinoe aBuxeHue. J[BrmkeHne MmaTepuaabHON
TOYKH IO OKPYKHOCTH

8 [Tpuniun otHocuTensHOCTU ["anunes. MHepuunanbHbIe 1
cuctemsl orcuera. [lepsrlii 3akoH HproTOHA

9 Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 1
3aKk0H HpI0TOHA 1)1 MaTepuaaIbHON TOUKH

10 Tpetnii 3akoH HproTOHA 17151 MaTEpHAIBHBIX TOYEK 1

11 3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas 1
KOCMMYECKasi CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koagduuuent tpenuns. Cuiia conpoTUBICHHS 1
NIPY JABIDKEHHH TeJla B )KUJIKOCTH WJIH Ta3e

14 [ToctynaTensHoe U BpamaTeabHOE ABMKEHUE aOCOTIOTHO 1
TBEpAOro Tena. MomeHt cuiibl. [1neqo cunbl. YcnoBus
paBHOBECHsI TBEPJIOTO TeJa

15 NmMnynbsc MaTepraibHOW TOUYKH, CUCTEMBI MAaTEPUATIbHBIX 1
To4eK. UMy ibC CHiibl. 3aKOH COXpaHEHUSI UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

16 Pa6ota u moutHocTh cuibl. Kunetnueckas sHeprust 1
MaTepuanbHOW TOUkH. Teopema 00 U3MEHEHUU
KMHETUYECKOU SHEPIUH

17 ITorenunanbHas sHeprus. IloTeHnnanbHas SHEprus ynpyro 1
nehopMUpOBaHHON Npy>kUHBI. [loTeHIIManbHas SHEPTUsl
Tesa BOJIM3U MOBEPXHOCTH 3eMIIU

18 [ToreHnManbHBIE W HETIOTCHIUAIBHBIE CHITBL. CBS3b pabOTHI 1
HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKOM
SHEPTUH CUCTEMBI TeJ1. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
SHEpPruu




19 Jlabopartopnast pabota Nel «MccnenoBanue CBs3u pabOTHI 1
CHJIBI C UI3MEHEHUEM MEXaHWYECKOM SHEPTUH Tella Ha
puMepe PacTsHKEHHUS PE3HHOBOTO KTYTa

20 Konrponsnas padora Nel no teme «Knunemaruka. 1
JlnaaMuka. 3aKOHBI COXPAaHEHUS] B MEXaHHUKE»

Paznen 3. Mogekyasipuas Gu3nka 1 TepMOJIMHAMHUKA (244.)

21 OCHOBHBIE MOJ0XKEHUS MOJIEKYJIIPHO-KMHETUYECKON 1
teopuu. bpoyHosckoe nmkenue. Auddysus

22 XapakTrep JBUKEHHS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA. 1
Mopenu cTpoeHHs Ta30B, KUIAKOCTEH M TBEPABIX Te

23 Macca monekyin. KonmngectBo Bemiectsa. [locrosinHas 1
ABoraapo

24 TennoBoe paBHOBecue. TemriepaTypa u e€ n3MepeHue. 1
IlIxana remneparyp Llenbcus

25 Wneanpbhbiii raz3 B MKT. OcnoBHoe ypaBHeHne MKT

26 AOcommoTHas TeMrepaTypa Kak Mepa cpeaHei
KUHETUYECKOW SHEPTHH JIBHKEHUSI MOJICKYJ1. Y paBHEHHE
MenneneeBa-Kianeipona

217 3axoH JlanpToHa. ['a30BbIe 3aKOHBI

28 Jlaboparopuas padota Ne2 «VccnenoBaHue 3aBUCUIMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS pa3pekKeHHOTO ra3a»

29 W3omporieccsl B HI€ILHOM T'a3e U UX TpaduuecKoe 1
IpeICTaBICHIE

30 BHyTpeHHSs 53HEprusi TEpMOAMHAMUYECKON CUCTEMBI U 1
crocoOb! e€ n3MeHeHus. KonmnaecTBo TemoTs! ¥ padoTa.
BHyTpeHHSs SHEpIHsl 0THOATOMHOTO UAEAJIHHOTO rasa

31 Buasl Terionepegaun 1

32 V nenpHas TeII0EMKOCTD BelecTBa. KoJIMyecTBO TEIUIOTHI 1
npu Temsonepenaye. AanadaTHbIN nporecce

33 [TepBEIii 3aKOH TEPMOJMHAMUKH U €T0 IPUMEHEHHE K 1
U30Ipoleccam

34 HeobOpatumocts nporieccoB B mpupoze. Bropoit 3akon 1
TEPMOIMHAMHUKHI

35 [Tpuntun aeiictBus u KI1JI TermoBoit MarmHbI 1

36 [uxn Kapuo u ero KII/] 1

37 Dkojorudeckue npoOIeMbl TEMIOIHEPTETUKH 1

38 O6o06maromuit ypok «MonekynsipHas ¢puzuka. OCHOBBI 1
TEPMOIMHAMHKH

39 Konrponsnas padora Ne2 o reme «MonekyisipHas pusmka. 1
OCHOBBI TEPMOMHAMHKH

40 [TapoobpazoBanue u KoHAeHCaws. ViciapeHne u KumeHue 1

41 AOGCoIIOTHAas! ¥ OTHOCUTEJIbHAS BJIAXKHOCTH BO3yXa. 1
Hacelennslii nap

42 TBépnoe teno. Kpucrannndeckue u amopHbIe Tena. 1
AHH30TpONUs CBOMCTB KpUCTaIOB. JKUJKHE KPUCTAILIBL.
CoBpeMeHHbIe MaTepHaJIb

43 [TnaBnenue u KpucTamuzaus. Y aelbHas TeIioTa 1
iaBneHus. CyOnumarus

44 YpaBHEHHE TEIJIOBOro OajaHca 1




Paznen 4. Jaexkrpoannamuka (224.)

45

DJieKTpu3alus Teil. DJIeKTpUYecKui 3apsia. /IBa Buaa
AIEKTPUUECKUX 3aPS 0B

46

HpOBOJIHI/IKI/I, JAUDJICKTPUKU U TTOJIYIIPOBOAHHUKH. 3aKkoH
COXpPAaHCHHUIA DJICKTPUUCCKOTI'O 3apsaa

47

Bsaumonerictaue 3apsnoB. 3akoH Kyiona. Toueunslit
AIIEKTPUYECKUIN 3apsif

48

Hanpspox€nnocTts anektpuueckoro noss. [Ipuaimn
CYIEPIIO3UIUHU JEKTPUUECKUX MoJeH. JInnnn
HaIpPsHKEHHOCTH

49

Pabora cun anexktpoctaruueckoro nois. [lorenuuarn.
Pa3HOoCTh OTEHIIMAJIOB

50

HpOBO,Z[HI/IKI/I " JUDSJICKTPUKHU B DJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ]CKTpI/I‘-IeCKaSI IMPOHUITACMOCTH

51

DnekTpoémMkocTh. KoHsieHcaTop

52

OneKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa. DHEPIHsl
3apsKEHHOI0 KOHJIEHCAaTopa

53

Jlabopartopnast pabota Ne3 "M3mepenue 351eKTpOEMKOCTH
KOHJeHcaropa"

54

[TpuHIIMTT AEHCTBUS U IPUMEHEHNUE KOHAEHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara, CTpyMHOro npuHTEpa.
DJeKTpocTaTUYECKas 3anuTa. 3a3eMIICHUE
AJIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €r0 CyIIECTBOBAHUA.
IToctosiHubI ToK. Cunna Toka. Hanpsxenue.
Comnporusnierne. 3akoH OMa Jyis ydacTKa 1enu

56

[TocnenoBarenbHOE, apaIeIbHOE, CMEIIAHHOE
coeJlMHeHUe MPOBOIHUKOB. JlabopaTopHas pabora Ne4
«M3yuyeHne cMenIaHHOro COeIMHEHUS] PE3UCTOPOBY»

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKa. 3akoH J[koys-
Jlenna

58

3akon OMa 1Sl TOJTHOM (3aMKHYTOM) SJIEKTPUUYECKOH TIETTH.
Kopotkoe 3ambikanue. JlabopaTtopnast pabora Ne5
«3mepenune DJ1C uCTOUHMKA TOKA U €T0 BHYTPEHHETO
COMPOTHUBIICHUS»

59

DJeKTPOHHAs MPOBOAUMOCTb TBEPBIX METAILIOB.
3aBUCUMOCTD CONIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh

60

DNEeKTpUYECKHUE MPUOOPHI M YCTPOMCTBA M X MTPAKTUUECKOE
npuMeHenune. [IpaBuna TeXHUKU 0€30MacHOCTH

61

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX
IIY4KOB

62

[TomynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMocTs. CBoiicTBa p—N-nepexoaa.
[ToynpoBoIHUKOBBIE IPUOOPEI

63

DNEeKTpUYECKUH TOK B pacTBOPax M paciulaBax
JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS TUCCOLUALIHA.
DnexTpoauns

64

DneKTpuuecKnil TOK B razax. CaMOCTOSTENbHBIN U
HECaMOCTOSTENbHBIN pa3psaa. Moanus. [1nazma




65 O06o0mmaromui ypok «JIeKTPOAMHAMUKA 1
66 Kontponbhas pabota Ne3 mo TemMe «DIeKTpoCcTaTHKA. 1
ITocTOsIHHBIN 2IIEKTPUYECKUN TOK. TOKU B pa3IndHBIX
cpenax»
67 Pesepsuslii ypok. Kontponbnas padota Ned o Teme 1
"DnexkrpoauHaMuka"
68 PesepBHbIit ypok. O6o0maromuii ypok o temam 10 kinacca 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




