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INOACHUTEJIBHASA 3AIIUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro O0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3oBareNbHbIX  opranu3auusax Poccuiickoir  ®Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam oOyyeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, gusndeckoi reorpadueit u actpoHomuei. Mcnonp3oBaHne U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kypca ¢u3nku st ypoBHS CpeHEero o0Iero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIOIb30BaHUE TYMAHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TpoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasusyercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM palliOHAIBLHOTO MPUPOAOIIONIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢busnyeckoil Teopuu, poiu (GyHIAMEHTAJIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aly YKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. Beinenenue B ykazaHHOM IepeyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMHUCS YMEHHSMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 PUOPUTETOM SBIISIOTCS 33/1a4M C SIBHO 3aIaHHON (PU3MUYECKON MOJIENbIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH M IPOIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca (U3WKH Ha YpPOBHE CpPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1ab0paTOpHOE 000PYJOBAHUE JUISI BHITIOIHEHUS YKa3aHHbIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WMCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecredyuBaeTcs B pacyére OAHOrO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEJICTaBIEHUH O HAayyHOM MeTOojie TO3HaHUS U (OPMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX J0Ka3aTeIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

PHOOPETEHUE CUCTEMBI 3HAHHUK 00 OOIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B TpPUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHWMaHUe (PU3NYECKUX OCHOB M TPHUHIIUIIOB JCHCTBHS TEXHUYCCKHX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHUEC METOJIaMU CAMOCTOSITEIILHOTO TUIAHWPOBAHUS U TPOBEACHUS (DU3MUCCKHUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYaroInXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunele runoressl. dusznueckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IIPAKTUYECKON NEeATEIbHOCTH JIIOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMuTETbHOE YCKOPEHUE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTFOCTPAIINS KUHEMATHUECKUX XapaKTEPUCTUK TBIKCHHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu IBUKEHUU TTO OKPYKHOCTH.

Tema 2. /lunamuka

[Tpuaimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cymnepno3unmu cuid. Btopoit 3akon HerooTona st
MaTepualibHOM TOUKU. TpeTuit 3akoH HproTOHA 711 MaTepruaibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunpl Tpenust (mokosi, ckoiibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuna conpoTUBIEHUS
MIPHU ABUKEHUH TeJla B KUJKOCTH WM rase.



[ToctynarensHOe 1 BpaliaTeilbHOE ABM)KEHHE a0CONIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl. YcClIOBUSL paBHOBECHS
TBEPAOTO TEIA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIINIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NAJCHUU.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Hmnynsc MaTepralibHOM TOYKHU (Tela), CHCTEMBI MaTepUATbHBIX TOYeK. IMITylbC CHITBI U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus MmaTepualibHOW TOYKU. Teopema 00 WM3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HEMOTEHIMAIbHBIE CUJIbl. CBs3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBII
MIHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne 3aKoHa COXpaHEHUsI MEXaHUYECKON YHEPTUN

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenue. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, XKUAKOCTEHM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
uaeanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHedl KHHETHYECKOW HSHEpruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lansToHa. M3omponeccsl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe MpeacTaBIeHUe H30MPOIIECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIONIME IUCKPETHOE CTPOCHHME BemecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogenb onbita ITepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Mopenb, HUTFOCTPUPYIOLIAs IPUPOY JABJIEHUS ra3a Ha CTEHKH COCYAaA.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

DKkcnepuMeHTallbHas IpoBpKa 3akoHa ['eli-Jlroccaka

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISI 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBbl U
criocoObI e€ n3MmeHeHus. KonudecTBo TerioTsl U pabota. BHyTpeHHssI SHEprusi 0IHOATOMHOTO
uJeabHOrO ra3a. Bujpl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IenbHas
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI IIPH TEILIONEpeaaye.

[Tonsitue o0 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MIEPBOTr0 3aKOHA TEPMOJAMHAMHUKHY K H30TporieccaM. I padudeckasi HHTepIpeTaus padoThl rasa.

Brtopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TeroBeie MamuHbl. [IpuHIUIIBL [EeHCTBUS TEeMIOBBIX MaluH. [IpeoOpa3zoBaHus sHEPTUU B
TeroBbIX MamuHax. Koaddumuent nonesnoro aeiicteus terwioBoil Mamuubl. ukn Kaphao u
ero K03 UIUESHT MOJIE3HOTO ACHCTBHS. DKOJIOTUICCKUE MPOOIEMBI TETUIOIHEPTCTHKH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: JBHUTaTelh BHYTPEHHETO
Cropanusi, ObITOBOI XOJOUIBHHUK, KOHTUITHOHED.

Llemoncmpayuu

N3meHenne BHYTpEHHEW SHEPrUU Teja TMPHU COBEPIICHHH pabOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOM TpPyOKe MyTEM
TpeHwusl (BUICOIEMOHCTPAIIHS).

H3meHeHne BHYTpEHHEH SHEpruu (TeMIepaTypbl) Tea pu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHMS, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenne yaenbHON TEMII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpazoBanne wu KoHAeHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHAsT U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXxa. HackImeHHbIi map. Y aenbHas TerioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lmaBneHne u Kpuctammzanus. Y AelbHas
TeruioTa masneHus. Cyonumanms.

YpaBHeHHe TEII0BOTO OanaHca.



TexHuueckue ycTpoWCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,

KaJIOpUMCTP, TCXHOJIOI'nH MMOJIYYCHHUA COBPCMCHHBIX MaTcpuaioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

M3mepeHre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ted. OJeKTpuueckKuid 3apsi. JIBa BHJIa 3IEKTPUUECKHUX 3apsiIoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsmoB. 3akoH Kynona. TodeuyHbld  3eKTpUYECKUil  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nojs. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocrarmyeckoro mons. [lorenuman. Pa3HOCTh MOTEHIUANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. JludnekTpudeckasi IPOHUIIAEMOCTb.

OnektpoéMkoctb. Konpencarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHUE: DIEKTPOCKOIl, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoCTBO M MPUHIAII AEHCTBUA 3JIEKTPOMETPA.

BianmopeiicTBie HadIeKTPU30BAHHBIX TEN.

DNeKTpUUecKoe MoJe 3apsHKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM TOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JINDIIEeKTPUKY B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTh  JJEKTPOEMKOCTH IJIOCKOTO KOHAEHcAaTopa OT IUIOMAAM  IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKA. MICTOYHMKM TOKa.
Cuna toka. [TocTosSHHEBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka HEIu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHoe COMPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.



DIEeKTPOHHAs IPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTD COITPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
U CCOIUAIS. DIEKTPOIIU3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP COMNPOTUBICHUSA, BaKyyMHBIH JIMOJ, TEPMUCTOPHl U (POTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIlPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IIPOBOJHMKOB OT JJIMHBL, IUIOLIAAN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelaHHOe COeIUHEHUE MPOBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOoABMKYIIEH cwibl. KOpOoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psaa v NPOBOAMMOCTD BO3AYXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHue  ANEKTPOABMIKYIEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTUBIICHUS.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISETCS C Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeéMaTWKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLIUU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KUBOW mpupone, 1uddys3usi, ocMoc, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PAaBHOBECHE), SJEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHUECKAs JUCCOLIMALNS, FaIbBaHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABUKEHHH C UCIIOJIIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS MMIyJbca B TEXHHMKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHUCIIE
HAaHOMATEpPUAJIOB, M  HAHOTEXHOJOIMM,  JJICKTPOCTaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosunuyecTBo
HaumeHoBaHue pa3jiesioB u
Ne n/m 4yacoB dueKkTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PeCypPChl
TeM MPOrpaMmabl
Bcero

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

dusuka u METOJbI HAYYHOI'O

1.1 2 bubmmoreka [IOK https://m.edsoo.ru/7f41bf72
[O3HAHUS
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubanorexa I{OK https://m.edsoo.ru/7f41bf72
2.2 JluHamuKa 7 bubmmoreka [IOK https://m.edsoo.ru/7f41bf72
2.3 3AKOHEI COXPAHCHHA B 6 Bu6maorexa LIOK https:/m.edso0.ru/7f41bf72
MEXaHUKE
Hroro no paszneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJANHAMUKA

3.1 Octioe! MOHevaMpHO- 9 bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72
KHHETUYECKOW Teopuu
3.2 OCHOBBI TEPMOJIUHAMUKH 10 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
A
3.3 FPETATHRIC COCTONHIA 5 bubaunorexa I{OK https://m.edsoo.ru/7f41bf72
BemecTBa. PazoBbIe Mepexoabl
Wroro no pazueny 24

Paznen 4. JIEKTPOJAMHAMUKA

4.1 DieKkTpocTaTuKa 10 bubmmoreka [{OK 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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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IToCTOSIHHBIN 2IIEKTPUYECKUN

4.2 TOK. TOKH B pa3IMIHbIX 12 bub6mmoreka [TOK https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

BBoHBIN HHCTpYKTaX 10 TeXHUKE Oe3omacHocTH. Pu3nka — HayKa o npupoje. Hayunsie

1 METO/BbI II03HAHUS OKPYXKAIOLIEro MUpa 1

5 Posnb 1 MecTO Gu3nKu B JOpMHUPOBAHUU COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B IPAKTUYECKON 1
JESATEIbHOCTH JIIOAEH

3 Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBUKeHUs. [lepemenienue, 1
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpPHOE NPAMOJIIMHENHOE IBUKEHUE 1

5) PaBHOYCKOpEHHOE MPSIMOJIIMHENHOE IBH)KCHUE 1

6 CBoOoaHoe majeHue. Y CKoOpeHue CBOOOHOTO MaICHHS 1

7 Kpuonuneiinoe nsuxenue. [[BuxeHre MaTepuaabHOU TOUKH 110 OKPYKHOCTH 1

8 [Ipunnun otHOCcHTENnbHOCTH ['anunes. Maepuuansable cucteMsl otcyera. 11epBeiii 3akoH 1
Herorona

9 Macca rena. Cuia. [lpuanun cynepnosunuu cui. Bropoit 3akon HeroTtoHa [y MaTepuanbHON 1
TOYKH

10 Tperuii 3akoH HproTOHA 111 MarepraIbHBIX TOYEK

11 3akoH BceMupHOro TsaroreHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena

13 Cuna tpenus. Koappuument tpenns. Cuiia CONpoOTHBIECHUS IPH JBHKEHUH TEJa B )KUIKOCTH 1
WJIY Ta3e

14 [ToctynarensHOE U BpaliaTeIbHOE ABMXKEHHE aOCOMOTHO TBEPAOTO Tesa. MoMeHT cuibl. [1nedo 1
CHJIBIL. YCIIOBHUSI PaBHOBECHSI TBEPAOIO Tea

15 Nmnynbc MaTepraibHONW TOYKH, CUCTEMbBI MaTepUaAIbHBIX ToOUeK. IMITynibe cuitbl. 3aKkoH 1




COXpPAaHCHUS UMITYJIbCA. PeaktupHOE JBUXCHUC

Pa6ora u momHoCTh cuibl. Kuneruueckas sHeprus MarepuainbHOW Touku. Teopema 06

16 M3MEHEHUU KUHETUYECKOM Heprun

17 [TorennuanbHas sHeprusd. lloTeHunanbHas 3Heprus ynpyro 1e(opMUpOBaHHOMN MPYKHUHBI.
ITorennuanbHast sHEprus Tena BOIM3U OBEPXHOCTH 3eMIIH

18 [ToreHuManbHbIE U HETIOTEHIMANIBHBIE CUIIbl. CBA3b pa0OThl HEMOTEHLUAIBHBIX CHUJI C
M3MEHEHUEM MEXAHUYECKON 3HEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTUU

19 WHctpykTax no texHuke 6e3onacHocTy. JlaboparopHas padora Nel«M3ydenue 3akoHa
COXPAaHEHUS MEXaHUUECKON SHEPTUM»

20 Kontponbnas padora no teme Nel «Kunemaruka. /Ilunamuka. 3akoHbl COXpaHEHUsI B MEXAHHUKE)

21 OcHOBHBbIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. bpoyHOBCKOE BUKEHHE.
Auddysms

99 XapakTep ABMKEHUS U B3aMMOJEICTBHS YacTHL] BeIecTBAa. Moeln CTpOEHUs Ta30B, KUAKOCTEN
U TBEPJIBIX TEII

23 Macca monekyn. KomnuectBo Bemiectsa. [locTosiHHast ABoraapo

24 Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

25 Wneanbhsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26 AOGcomtoTHas TemIepaTypa Kak Mepa cpeiHel KHHETUYECKON AHEPTHH IBUKEHHS MOJIEKYJI.
VYpaBHenne MeHneneeBa-Kianelpona

27 3axon JlanpToHa. ['a30BbIe 3aKOHBI

28 N3omporieccrl B naeanbHOM Ta3e U UX rpaduyeckoe mpeiCTaBIeHNue

29 WHcTpykTax no texHuke 6e3onacHocTH. JlaboparopHas padota Ne2 «DxcriepuMeHTanbHas
npoBepka 3akoHa I'eii-JIroccakar

30 BHyTpeHHsIs sHeprus TepMOIUHAMUYECKON CUCTEMBI U cITOcO0bI €€ n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHH:s HEprusl 0JHOATOMHOTO MJI€aIbHOTO Ta3a

31 Bune! teronepenaun

32 VnenbHas TeII0EMKOCTH BeliecTBa. KomuuecTBo TEmoThI pH Tertonepenade. AnuadbaTHbIN




poIIecc

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHE K U30IpoIeccam 1
34 HeoOpatumocTs mporieccoB B pupoie. BTopoii 3aKkoH TepMOIuHAMUKA 1
35 [Tpunun nevicreus u KII/ TennoBoi MalnHbl 1
36 Huxn Kapno u ero KITJ1 1
37 DKosorn4eckrne npoOIeMbl TEIIO3HEPTETUKH 1
38 O6o06maromuii ypok «MosnekynsapHas puzruka. OCHOBBI TEPMOIUHAMHUKHN 1
39 Kontponsnas padora o reme No2«MonekyisipHasi ¢pusuka. OCHOBBI TEPMOIMHAMUKI 1
40 [TapooOpa3oBanue u KoHeHcanus. Vicmapenue u KuneHue 1
41 AOGcCooTHAS ¥ OTHOCHTENbHAS BIAXXHOCTH BO3ayxa. HachlmeHHbIi iap 1
4 Teépnoe teno. Kpucrannuyeckue u amop@Hbie Tesia. AHU30TPOMHS CBONCTB KPUCTAIIIIOB. 1
Kunxue kpucramibl. CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u kpucraumsanus. ¥ aesbHas TemioTa miasienus. Cyomumanus 1
44 VYpaBHeHHE TEII0BOro O6amaHca 1
45 OnekTpuzanus Tesl. DeKTpuyecKkuil 3aps. J{Ba BUa 31eKTPUUECKUX 3apsiioB 1
46 [IpoBOAHMKY, TUANEKTPUKU U MTOJYTIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsaaa 1
47 B3aumogeiictsue 3apsnoB. 3akoH Kynona. ToueuHbli 2eKTpU4eCKui 3apsiz 1
48 HanpsxénHocTs antekTprdeckoro nosis. [IpuHINI cyneprno3uium 3eKTpUYecKuX nosen. Jinnnnm 1
HaNpsHKEHHOCTH
49 Pab6ota cun anekrpoctaruyeckoro noist. [lorennman. PasHocTs noTeHIuanos 1
50 [IpOBOAHMKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM Mosie. J{udnexkTprudeckasi MpOHULIAEMOCTh 1
51 Onextpoémkocts. Konaencarop 1
52 DIIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA. DHEPIHs 3apsHKEHHOT0 KOHAEHcAaTopa 1
53 [TpuHiun neiicTBUs U IPUMEHEHHE KOHIEHCATOPOB, KOMMUPOBAILHOTO amapara, CTpyHHOTro 1
MpUHTEpa. DIIEKTpOoCcTaTUUeCKas 3alIuTa. 3a3eMIEHUE 3JIEKTPOIIPHUOOPOB
54 DNeKTpUUecKuil TOK, YCIOBHs ero cyniectBoBanus. Iloctosuublii Tok. Cuna Toka. Hanpspkenue. 1




Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu

HOCJ’IGI[OBEITGJ'IBHOC, napaaijiCjbHOC, CMCIIAHHOC COCAUMHCHUE IIPOBOAHNKOB. Ha6opaTopHa;1

> pabota «/3y4eHHEe CMEIIAHHOTO COCTUHEHUS PE3HCTOPOB)» 1

56 PaboTa 1 MOIIHOCTH AJIeKTpHYecKoro Toka. 3akoH [[xoymnsa-JIena 1

57 3akon OMa 1t MOJTHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. Koporkoe 3ambikaHue. 1
Jlaboparopuas padota «M3mepenne DJIC ucToOUHUKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSDY

58 HNHcTpykTax no texuuke 6e3omnacHoctu. Jlaboparopnas padoraNe3 "Mzmepenue DJ1C u 1
BHYTPEHHET0 CONPOTUBIICHUSI UCTOYHHKA TOKA"

59 DJIEKTPOHHAS TPOBOJUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTh CONIPOTHBIICHUS METAJJIOB OT 1
Temreparypbl. CBEpXIpPOBOIMMOCTh

60 DneKkTpuuecKuii TOK B BakyyMme. CBOWCTBA SIIEKTPOHHBIX ITYYKOB 1

61 [TomynpoBoAHUKH, MX COOCTBEHHAs U IPUMECHAas MPoBoAUMOCTh. CBOHCTBA p—N-miepexoa. 1
[TonynpoBOIHUKOBBIE TPUOOPHI

62 DJIEKTPUUYECKHIA TOK B paCTBOPAX M PacCIUIaBaX MEKTPOIMTOB. DIICKTPOIUTUICCKAS TUCCOIIHAIIHS. 1
DneKTpoan3

63 DrexTpuueckuii ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psa. MonHus. 1
[Tnazma

64 DnexTpuueckre mpruOophl U YCTPOMCTBA U UX MpaKkTUUYeckoe mpuMeHenue. [IpaBuna TeXHuku 1
0e30macHOCTH

65 O06o06marmui ypok «IEeKTPOTHHAMUKA 1

66 KonTponbnas padotaNe3 mo teme «nekTpoctaTuka. [locTosTHHBIN 2nekTpruueckuii ToK. Toku B 1
Pa3IMYHBIX Cpeaax»

67 PesepBHbIit ypok.O600maromuii ypok o remam 10 kinacca

68 PesepBHEIit ypok. O606mIaromuii ypok mo temam 10 kiracca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




TEMATHYECKOE IINTAHUPOBAHHME .10 kiaacc
(c yyeTom nporpamMmbl BOCIIUTAHMSA)

Pasznen

Peanmzanus NnporpaMmMmsbl BOCIUTAHUA B paMKaX ypoKa

PU3NKA U METO/bI
HAYYHOTI'O ITIO3HAHUA

e\/CTaHOBMEHME JOBEPUTENbHBLIX OTHOLLEHWIN MEXIY YYUTENEM U €ro

YYeHVKamm, CrocoBCTBYOLLMX MO3UTUBHOMY BOCTIPUSTTUIO YYalLmMmUCst TpeBGoBaHWA 1
NPOCcLO YUMTENS, MPUBIEYEHNIO UX BHUMaHWS K 0BCYy»KaaemMoit Ha ypoke MHGopMaLImnK,
aKTMBM3aLMN UX MO3HABATENbHOW AESTENBHOCTY;

MEXAHHUKA

e[PYIMEHEHNE Ha YPOKe NHTEPaK TUBHBLIX GOPM PaboTbl y4aLLMXCS:

VHTEMNEKTYarbHbIX Urp, CTUMYIMPYOLLMX MO3HaBATENBbHY0 MOTMBALIMIO LLIKOSbHUKOB;
AVOaKTUYECKOr O Tearpa, IAe NoMyYeHHbIe Ha YPoKe 3HaHWs! OObIr pbiBatOTCS B TEATParibHbIX
MOCTaHOBKax; AMCKYCCUIA, KOTOPbIE Aa0T YYaLLWMCsi BOSMOXHOCTb NPYOBPeCT onbIT
BEOEHWS KOHCTPYKTMBHOI O AVariora; rpynnoBoi paboThbl Ui paboThl B Napax, KoTopble yyar
LUKOIbHMKOB KOMaHHOWM paboTe 1 B3aMMOAECTBUIO C ApYrMMIN OETbMY;

MOJVIEKYJISIPHASA
PU3NKA U
TEPMOANHAMMUKA

SVHULIMMPOBaHWE 1 NOAAEPKKa UCCNeaoBarenbCKon JeSTENbHOCTU LKOSTbHMKOB B paMKax
peanM3aLmn UMM UHOMBUAYabHBIX U IPYMNOBbIX MCCIEnOBaTENLCKMX MPOEKTOB, YTO AaCT
LLKOSIbHMKaM BO3MOXXHOCTb NPUOBPECTM HaBbIK CaMOCTOSITENBHOIO PELLIEHNS
TEOPETUYECKON NPObrieMbl, HaBbIK reHEPMPOBaHUS 1 OGOPMIIEHNSA COBCTBEHHBIX MOEN,
HaBbIK YBKUTEMbHOMO OTHOLLEHWUS K YY>XKUM MaesaM, OopMIieHHbIM B paboTax apyrnx
nccregosarenen, HaeblK NyOnMYHOrO BbICTYNSIEHUSA Nepen, ayaMTOpUeEN, apryMeHTUPOBaHUSA
N OTCTaNBaHWNA CBOEN TOMKM 3PEHUS.

IJIEKTPOAUHAMUKA

eBK/TOYEHME B YPOK UrPOBbIX MPOLIEOYP, KOTOPbIE NOMOraloT NoAAepKarb MOTMBaLMIO AETeN
K MOMYyYEHNIO 3HaHWUIA, HaNaKMBaHWIO NO3UTUBHBLIX MEKIIMYHOCTHBLIX OTHOLLIEHWIA B KIlacce,
MOMOr al0T YCTaHOBMNEHMIO A0BpOXKenarensHOM arMocdepbl BO Bpems YpoKa;

PE3EPBHOE BPEMS

eOpraHn3aLms LedicTBa MOTUBUPOBAHHBIX M 3pYAMPOBaHHbIX YYalLMXCS HaO UX
HeyCreBaloLLMMN OAHOKMaCCHNKaMM, AaHOLLIErO LUKOMbHUKaM CoLMariHO 3HaUUMbIA OMbIT
COTPYOHUYECTBA U B3aMMHOW MOMOLLIN;




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Msakumes ['.51., byxosnes b.b., Corckuii H.H. mox penaknueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/catalog/
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