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HOACHUTEJBHASA 3AIIMCKA

[TIporpamma 1o ¢u3uke 0a30BOrO0 ypOBHS Ha YPOBHE CpemHero oOmiero ooOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH M TpeOoBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON mporpamMMmebl, npeactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom deaepaabHON
pabodyeil mporpaMMbl BOCIIUTAHUS M KOHIEHIMH MpernojaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeNbHbIX  opraHum3zauusx  Poccuiickoil ~ ®epepanuu,  peaau3ylolIMX  OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copepxanue mporpaMMbl 1o (pu3uke HampaBiIeHO Ha (POpMHpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOywaromuxcst 10—-11 xmaccoB mpu oOyueHnu ux (usuke Ha 6a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-CITEIBHOCTHOTO nojaxoja. IlporpamMma mo ¢u3uke COOTBETCTBYET TpeOOBaHUSM
OI'OC COO kK mIaHHPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM U METAlpeIMETHBIM pe3yJibTaTam
oOyudeHHs, a TaKKe YYHUTHIBAET HEOOXOJUMOCTh peanu3alli MEXIPEAMETHBIX CBsi3el (QU3uKu ¢
€CTECTBEHHO-HAYUYHBIMU YYEOHBIMU MpeaMeTraMu. B Hel ompenensroTcsi OCHOBHBIC €M H3YUCHUS
(Gu3MKM Ha ypOBHE CpeaHEro ooOuiero oOpa3oBaHUs, IUIAHUPYEMBbIE pe3yjbTaTbl OCBOECHUS Kypca
(bu3MKY: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 0a30BOM YpPOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (U3MKKM Ha 0a30BOM ypOBHE, B TOM YHCJIE IPEIMETHBIC
pe3yNbTaThI MO rojiaM 00yUYeHUs;
coJiepkanue yuyebHoro npeameta «Ou3nkay» Mo rogam o0ydeHusl.

Odu3nka Kak Hayka o Hauboyiee OOIIMX 3aKOHAX MPHUPOMBI, BHICTyNas B KayecTBE y4eOHOro
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MUpE.
[konpHBIA Kypc (HU3UKKA — CHCTEMOOOPa3yIOIIMA Ui €CTeCTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB,
MOCKONBKY (DM3MUECKHE 3aKOHBI JIeKAT B OCHOBE IMPOILIECCOB U SBIEHUM, H3y4aeMbIX XHMHEH,
Ouonorueii, ¢usndeckoii reorpadueit m acrpoHomueil. Mcnonp3oBaHHWE U aKTUBHOE MPHUMEHEHUE
¢u3nyecKkux 3HAHUM OINpeAeNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTHMM B cdepe
SHEPIreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJYYEHHUSI HOBBIX MaTEpPHAIOB C 3aJaHHBIMHU
cBoiicTBamu U Apyrux. M3ydenune (u3MK BHOCHT OCHOBHOW BKIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroImuxcs, B (OpPMHUPOBAaHHE YMEHUW NPUMEHSATh HAYUHBIH METO]
MO3HAHUSI TIPY BBHITTOJTHEHUH UMH YYEOHBIX UCCIICIOBAHUM.

B ocHOBy kypca pu3uku A ypOBHSI CpeaHEro oOIero oOpa3oBaHUsI TMOJIOKEH Ps UIEH,
KOTOpPbIE MO’)KHO pacCMaTPUBATh KaK MIPUHIUIIBI €r0 IOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHHM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuall M3 BCEX paslienoB (M3MKHM, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuszayuu. B cooTBEeTCTBUM C HeH Marepuan Kypca (HU3UKH OOBEJUHEH BOKPYT
dusnueckux Teopuil. Beaymmm B Kypce sBIsSeTcs GOPMUPOBAHUE TPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mnpeArnojaraeT HCIOIb30BaHHE TI'yMaHUTapHOTO
MoTeHIMana (GU3NYECKOM HAyKH, OCMBICTICHHE CBSI3M Pa3BUTHS (DU3WKU C pa3BUTHEM OOIIECTBa, a
TaKk)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKHUMH MPOOIEMaMHU.

Hoes npuknaomnoti nHanpaenennocmu. Kypc QU3MKHM mpeamnojaraeT 3HaKOMCTBO C IIHPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHUN N3YUCHHBIX TEOPUH U 3aKOHOB.



Hoes skonoeuzayuu  peanusyercs TMOCPEACTBOM BBEIEHHS JJIEMEHTOB  COJEp>KaHuS,
MOCBSIIEHHBIX KOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU
U TEXHOJOTHMH, a TaKke OOCYKICHHS TMpoOJieM pPaLUOHATIBHOTO NPUPOIONOIB30BAHUS U
9KOJIOTHYECKOM 0€30MacHOCTH.

Crep)XKHEBBIMU d3JIEMEHTaMH Kypca (GU3MKHM Ha YPOBHE CpeJHEero ooumero oOpa3oBaHUs
ABISIIOTCS  (pu3nueckue Teopu ((HOpMHUpPOBaHHME TPEACTABICHUH O CTPYKType HOCTPOCHHUS
dusnueckoil Teopuu, ponw (PYHIAMEHTATBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPUPOJIE, IPaHUIIAX TPUMEHUMOCTH TEOPUIA, JIJIsl OTIMCAHUS €CTECTBEHHO-HAYYHbBIX
SBJICHUH U MPOIIECCOB).

CHCTeMHO-IEITETLHOCTHBIN TOAX0A B Kypce (M3MKH pealn3yeTcs MpexJe BCEro 3a CYET
OpraHu3ali SKCIEPUMEHTAIBHON JeATeNbHOCTH oOydatoumuxcs. [lns 06Ga3oBoro ypoBHS Kypca
GU3MKM — S5TO HCHOJB30BAHHUE CHCTEMbl (DPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U
1ab0paTopHBIX paboT, KOTOPBIE B MporpamMme no Gpusuke 00beJUHEHBI B OOIIUN CIIMCOK YUEHUYECKHX
NPaKTUYECKUX PaboT. BeineneHue B ykazaHHOM IepedHe J1a0OpaTOpHBIX paboT, MPOBOAWUMBIX IS
KOHTPOJISI M OLEHKH, OCYHIECTBIJIETCS Y4YaCTHMKaMH 0O0pa30BaTENbHOIO IIpoliecca MCXO0nd U3
0COOCHHOCTEH MIIaHUPOBaHUA U OCHAIeHUS KabuHeTa (usuku. [Ipu sToM obecrieunBaeTcs OBla/iIeHNE
0o0y4JaroIMMUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE HW3MEpPEHUS, HCCIEIOBaHUS 3aBUCHUMOCTEN
($U3NIECKUX BETMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHE yIeNseTcsl PeIICHHI0 PAcYETHBIX W KAUYeCTBEHHBIX 3a1ad. [Ipu sToM s
pacu€THBIX 3a/Ja4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SBHO 3aJaHHON (PHU3UYECKOW MOJEINbIO,
MO3BOJIAIOIINE MPUMEHSTh U3YyYCHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca, Tak
U UHTETPUPYS 3HAHUS U3 PasHBIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 TPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSCHEHHE NMPOTEKAaHUS (U3NUYECKUX SBJICHUN W IMPOIECCOB B OKPYKAIOMICH >KHU3HH,
TpeOyrorire BeIOOpa (pu3ndeckoid MOIEH JIJIsl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmu GI'OC COO k maTepuanbHO-TEXHHUUYECKOMY OOECHEUYECHHUIO
yueOHOro mpoliecca 0a30BbI ypOBEHb Kypca (DM3UKM Ha ypOBHE CpeaHEro oOmiero odpazoBaHUs
JIOJDKEH M3y4aThCsl B YCIOBUSX MPEIMETHOTO KaOWHeTa (GU3MKU WM B YCIOBHUSIX WHTETPHUPOBAHHOTO
KaOuHeTa MPeMETOB €CTECTBEHHO-HAYYHOTO IIMKIIa. B kabuHeTe PU3NKH JOMKHO OBITH HEOOX0IUMOE
nabopaTtopHoe 00OpyIOBaHHE ISl BBHIMOJHEHUS YKAa3aHHBIX B MpOrpaMMe Mo (PH3uKe y4eHHYECKHX
IPAKTUYECKHUX pabOT U IEMOHCTPALIMOHHOE 000pY/JOBaHHE.

JleMoHCTpanmoHHOE 000pyIOBaHHe (HOPMUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM MUHIUMAIHHON
JIOCTaTOYHOCTH U 00OecreyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MporpaMMe Mo (PU3MKe KIFOUYEBBIX
JEMOHCTpAallMi A7 UCCIENOBAaHUS H3Y4aeMbIX SIBICHHM M TMPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHEHUH.

JlaboparopHoe o0opynoBaHUE ISl YYEHHMYECKHUX IMPaKTUYECKHX paboT (opMupyercs B BUIAE
TEMaTHYECKUX KOMILIEKTOB U OOECIIeUnBaETCs B pacuére OJHOT0 KOMIUIEKTa Ha JBYX OOyYarOUTUXCS.
Temaruueckue KOMIUICKTBHI JIa0OpATOPHOTO OOOPYIAOBAaHUS JOJKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JTaOOpaTOpPHUi.

OCHOBHBIMH TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

(dopMupoBaHHE UHTEpPECa U CTPEMIICHUS O0YJarOIIUXCS K HAYYHOMY M3YUEHHIO TPUPOJIBI, Pa3BHTHE
WX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE TMpPEICTaBICHUM O HAyYHOM MeETOoJe MO3HaHWs U (OPMHpPOBAHHE HCCIEI0BATEIHCKOIO
OTHONICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMupOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa U3Y4YE€HUS OCHOB CTPOCHMSI MaTE€pUH U
dbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



¢dopmupoBaHHEe YMEHHUH OOBACHATH SBICHHS C MCIOIB30BAHUEM (PH3MUECKUX 3HAHMA M HAYYHBIX
JI0Ka3aTeNbCTB;
(dbopMHpoOBaHUE TPEACTABICHUH O PO GU3UKHU ISl Pa3BUTHUS APYTHX €CTECTBECHHBIX HAYK, TEXHUKHU H
TEXHOJIOTHIl.
JlocTikeHne 3TUX 1esel 00ecreunBaeTcs pelIeHneM CIeAYIONINX 3a/1a4 B MPOLIECCe U3YUCHHS
Kypca (PM3UKK Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHUs:
npuoOpeTeHne CHCTEMbl 3HAHUN 00 OOmHMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAs MEXAaHUKY, MOJICKYJISAPHYIO (DU3MKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (DM3HKY W SJIEMEHTHI
acTpou3uku;
¢dopMHpoBaHUE YMEHUN MPUMEHSATH TEOPETHUECKUE 3HAHUS sl OOBSICHEHUS! (PU3UUECKUX SBICHUH B
NPUPOJIC U JIJISl IPUHSTHUS TIPAKTUYECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH,
OCBOCHHE CIIOCOOOB pEIICHUs Pa3IUYHBIX 33]a4 C SBHO 3aJaHHON (DU3MYECKOW MOJEINbIo, 3a/ad,
MIOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHue (PU3MUECKONW MOJIEIHN, aJICKBATHON YCIIOBHSIM 3a]1a4H;
NOHUMaHHE (PU3MYECKUX OCHOB M MPHUHIIUIIOB JACHCTBHUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUICCKUX
NPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPEIY;
OBJIAJICHUE METO/IaMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS U MPOBEIACHUS (PU3HUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ HHTepIpeTauy HHPOPMAIIUH, OTIPEICTICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3YIbTaTa,
CO3JIaHUE YCIIOBUH JIJISl PA3BUTHUSI YMEHHI IPOCKTHO-MCCIICIOBATEIBCKOM, TBOPUYECKOM JIEATEIILHOCTH.
Ha usyuenne ¢usuku (6a30BBIi YPOBEHB) HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs OTBOIUTCS
136 gacos: B 10 xiacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipenyaraemelii B mporpaMme 1o (Gu3uKe IepeucHb Ja0OpaTOPHBIX W TPAKTUYECKUX padoT
SIBIISICTCS. PEKOMCH/IOBAHHBIM, YYHUTENb JeacT BHIOOp MPOBEICHHS JTaA00OPATOPHBIX paOOT U OMBITOB C
y4€TOM MHIMBUAYATBHBIX OCOOCHHOCTEH 00YJarOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mnpupozae. HayuHble MeToAbl MO3HaHUSA OKpyxaromero mwupa. Pois
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue Gpu3nueckux siBieHU 1 npoueccos. Hayunsle runoressl. @U3nueckue 3aKOHbI
U Teopuu. ['paHuLIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Poimp u wmecto ¢usukn B (QOpMHpPOBAaHMHM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMKeHHdA. Cuctema OTcuéra.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpelHsisi CKOPOCTb, MTIHOBEHHas CKOPOCTb) M YCKOpEHHUE
MaTepUalbHOM TOYKHU, UX MPOEKIHH Ha OCH CHUCTeMbl KOOpAHUHAT. CIIOkKEHUE NepeMElIeHUN |
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W PABHOYCKOPEHHOE MpPsSMOJIMHEHHOE JBUXKeHHe. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U MIEPEMEIICHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBobOonHoe nageHue. Y ckopeHrue cBOOOHOrO MaIeHus.

KpuBonuneiinoe neuxenue. J[BuxeHne MarepuaibHOM TOUKH MO0 OKPYKHOCTH C IOCTOSIHHOM I10
MOJIYJIFO CKOPOCTBIO. YTJIOBas CKOpPOCTh, JWHEHHas CKOpocTh. llepmomx wm dactora oOpamicHws.
[lenTpocTpeMHuTENIEHOE YCKOPEHHE.

TexHu4eckue yCTpOWCTBAa M NPAKTUYECKOE MPUMEHEHHE: CIUJIOMETp, JABUKEHUE CHApPSIOB,
LEMHbIE U peMEHHBIE TIEpPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KUHEMAaTHUYEeCKUX XapaKTEPUCTUK JIBIKCHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue nrkenus Tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IICJIBIO ONPEIEICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOMICHUS MEXKIY NTYTSIMHU, TPOWJIECHHBIMH TEJIOM 3a TMOCIeA0BaTEIIbHBIC
paBHbIE MPOMEXKYTKH BPEMEHU MPHU PaBHOYCKOPEHHOM JIBMXKEHHHM C HAyaJdbHOM CKOPOCTHIO, paBHOM
HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOW KUIKOCTH.

N3yuenune nBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIBLHO.

Tema 2. /lunamuxa

[Ipuauun otHocurenbHOocTH ['anmunes. IlepBwlii 3axkoH Herotona. MHepuuaibHbIE CUCTEMBI
oTCcuéTa.



Macca tena. Cuna. [Ipunnun cynepnosuinuu cwi. Bropoi 3akoH HeroToHa 1151 MatepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepUaIbHBIX TOYCK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiabxkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJBKEHUs W cuia TpeHus nokos. Koapduument tpenus. Cuia CONpPOTUBICHUS NPU
JBUKEHHUM TeJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCONMIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YciaoBusi paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTpocTBa M IPAKTUUYECKOE IPUMEHEHHME: TMOJIIMIIHUKY, JIBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Btopoii 3akon HeroToHa.

N3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHHE CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOro Tesa. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHue ABM>XeHUs OpycKa MO0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUINX B MPYXUHE U PE3MHOBOM 00paslie,
oT uX nedopManuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynsc MarepualbHON TOUYKHM (Tena), CUCTEMBbl MaTepHalbHBIX TOYeK. VIMIynbC CHUIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuaibHOl Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHImaneHas >Heprus ymnpyro IAeGOPMUPOBAHHON MPYKUHBL.
[ToTenuuanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanpHble UM HEMOTEHIHMalbHblE CHIbL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUu.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHUHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHHYeCKON 3HEpPruH Tejla Ha MpuMepe
pacCTsKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETHYECKOH TEOPHH M WX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nBmxenue. [duddysusa. Xapakrep IBUKEHUS M B3aUMOJCHCTBHS YacTHUI] BEIIECTBA.
Mogenu cTpoeHusi ra3oB, >KUJIKOCTEH U TBEPHABIX Tell U OObSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE
3TUX MoJzeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mopnens upeanbHoro ra3za. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpPHUU
ueanbHOro rasa. AOGCOIIOTHAS TEMIEpaTypa Kak Mepa CpelAHed KWHETHYEeCKOW SHEpPruu TerIoBOro
JnBWKeHus dactull rasza. llkana temnepatyp KenbBuna. ['a30Bble 3akoHBl. YpaBHeHHEe MeHneneeBa—
Knaneiipona. 3akon [anbTona. M3omporecchl B HJI€aJbHOM Tra3e C MOCTOSHHBIM KOJHWYECTBOM
BeniecTBa. ['paduueckoe npepcraBiaeHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHU4YecKue YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKa3BIBAIOIIUE JTUCKPETHOE CTPOCHUE BelIecTBa, (poTorpaduu MOJIEKYJ OpraHMIeCKHX
COCIMHEHU.

OnbiThl 0 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Mogens onbita LlTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3aUMOICHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCYya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne macchbl Bo3AyXxa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpEHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckas cucreMa. BHyTpeHHsIsI SHEPTUs TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ m3meHeHusa. KomndecTBo TermaoTel U paboTa. BHYTpeHHSS SHEprus OJHOATOMHOIO HJI€albHOTO
raza. Buasl Temonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIMS, U3IydeHUE. YenbHas TEMI0EMKOCTh
BelecTsa. Koam4yecTBo TEIUIOTHI ITpH TEIUIONEepeaaye.

[Tonsitue 00 ammabatHom mporecce. [lepBriit 3akOH TepMoaUHAMHKU. [IpUMEHEHHE MEepPBOTO
3aKOHA TEPMOJAMHAMHUKH K H3ompolieccaM. I padudeckas uHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TemoBele MamuHbl. [IpuHUUNB nelcTBUSA TemoBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
TeruioBbIX MammHax. Koadduuuent nonesnoro aeiictBus temnoBod Mamwuubl. [{ukn Kapao u ero
KOA(PUIIUEHT MOJE3HOTO JEHCTBUS. DKOIOTUYECKUE TPOOIEMBI TEIUIOPHEPTETUKH.

TexHu4ecknue ycTpoMcTBa M NMPAKTHUYECKOE MPUMEHEHHUE: JBUTATEIb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOMMIILHUK, KOHJIUITHOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTPEHHEW SHEPruu Tella MPHU COBEPIICHUU PadOThI: BBUIET MPOOKU U3 OYTHUIKH
Mo JEHCTBHEM CXKaToOTo BO3[yXa, HarpeBaHue O3pupa B JIATYHHOH TpyOKe MyTEM TpEHUs
(BUICOIEMOHCTpAITHS ).



W3meHeHre BHYTpeHHEH sHepruu (TemrepaTyphl) Tella Ipy Terionepeaade.

OnbIT 10 aquabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHaeHcarus. Vcnapenue u kureHue. AOCONMIOTHAasE M OTHOCHTEIbHAsS
BJIQXKHOCTh BO3AyXa. HaceimieHHBIH map. YaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIEPATypPbl KUIICHUS OT J1aBJICHUSI.

Teépmoe Tteno. Kpucramnmmueckwe u amopdubie Tena. AHH30TPONHUS CBONCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [naBnenre u kpucramuimzanus. Y aejbHas TeIuioTa
riasnenus. Cyonumanus.

YpaBHeHue TerIoBoro 6agaHca.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U IICHUXPOMETP,
KQJIOPUMETP, TEXHOJIOTHUH IOJYYEHUSI COBPEMEHHBIX MAaTEPUAlIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus M TUIABJICHHUS] KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepeHrie OTHOCUTENBHOU BJIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzanus Tel. DNEeKTpUUecKui 3apsan. JlBa Buaa siekTpuueckux 3apsiaoB. [IpoBonHuku,
JUAJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodedHbIN 3IEKTPUUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTB aniekTpudeckoro mojs. [IpuHIMI Cynepno3unuu 3JIeKTPUYECKUX IOJIEH.
JIuHuM HaNPsSKEHHOCTH SJEKTPUUYECKOTO TOJIS.

Pabora cun snexrpocratudeckoro nomus. [lorenmnuan. Pasnocts morennuanos. [IpoBoguuku u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM IoJie. J(MainekTpuueckas NpoOHUIaeMOCTb.

OnektpoéMkocTh. KoHmeHncartop. OIeKTpOo€MKOCTh IUIOCKOTO  KOHJEHCAaTopa. ODHeprus
3apsHKEHHOT0 KOHEHCATOPA.

TexHuueckue yCTpOWCTBA UM MPAKTHUYECKOE MPUMEHEHHUE: DSJIEKTPOCKOM, 3JIEKTPOMETP,
JEKTpOCTaTUYECKasl 3alluTa, 3a3eMJICHHE JJEKTpPOnpuOOpoB, KOHAEHCATOpP, KOMHUPOBAJIbHBIN
anmapar, CTpyMHBIN IPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JINdIeKTpUKY B JIEKTPOCTAaTUYECKOM ITOJIE.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOUIAAM IJIACTHUH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CJIOBUS CYIIECTBOBAHUSA 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DJIEKTPUUYECKOE COIPOTHUBJICHUE. Y ACIBHOE CONpOTUBJIEHUE BemlecTBa. llocimenoBaTenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTh 3IEKTPUIECKOTO TOKA.

OJNIEKTPOABMKYILlAasl CUJIa W BHYTPEHHEE CONPOTUBIECHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJNEeKTpOHHAsT MPOBOJAUMOCTD TBEPJBIX METAJJIOB. 3aBHCHUMOCTh CONPOTHBJICHUS METAUIOB OT
temriepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomynpoBoauku. CoOCTBEHHAsI U PUMECHAs MPOBOIUMOCTD MOJYIPOBOAHUKOB. CBOWCTBA p—
n-nepexona. [loayrnpoBOTHUKOBEIC IPHOOPEI.

OJIEKTPUYECKUII TOK B pPacTBOpax M pacijlaBax dSJIEKTPOJIMUTOB. JIEKTPOIUTHYECKAs
Juccoranus. DIEKTPOIIn3.

OnexTpuueckuil TOK B razax. CaMOCTOATENIbHBI M HECAMOCTOSTENIBbHBIN paspsal. MonHus.
[Ina3zma.

TexHuueckue ycTpoilcTBa M NPAKTUUYECKOE MPUMEHEHHE: aMIEPMETp, BOJBTMETP, PEOCTar,
UCTOYHUKU TOKA, AJIEKTPOHArpeBaTelbHbIe MPUOOPHI, FIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTNPOTHUBIICHUS, BaKyyMHBIH JIHMOJl, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOTYINPOBOAHUKOBBIA ITHOI,
rajbBaHUKa.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh  COTPOTUBIICHUS [UJIWHIPUYECKUX TPOBOJAHUKOB OT JUIMHBI,  ILJIOIIAIA
MOTIEPEUHOT0 CEYCHUS U MaTepHaa.

CwmeniaHHOe COeIMHEHUE MPOBOJHUKOB.

[IpssiMoe w3MepeHHne HIEeKTpOoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenune cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3eKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

HabGnronenue anexrpomusa.

MexnpeamMeTHblie CBSI3U

Wzydyenne kypca ¢usuku Oa3zoBoro ypoBHS B 10 kiacce OCyIIeCTBISETCS € Y4ETOM
COJIepKaTENbHBIX MEKIIPEIMETHBIX CBSI3eU C KypcaMU MaT€MAaTUKH, OMOJIOTUHU, XUMUH, reorpaduu u
TEXHOJIOTHH.



Meosicnpeomemnule nonsimusi, CBSI3aHHBIC C U3YYCHUEM METOJIOB HAYYHOT'O ITO3HAHUS: SBJICHUE,
HAy4YHBIA (aKT, TUMOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHHE, SKCIICPUMEHT,
MOJICTTUPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbI YpaBHEHUH, JIMHeHHas (QyHKIHs, mapadona, runepboiia, ux
rpa@UKd W CBOMCTBA, TPUTOHOMETpHYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPUIECKOE TOXKICCTBO, BEKTOPBI U UX MPOCKIIMH HA OCH KOOPJHUHAT, CIIOKCHHE
BEKTOPOB.

buonocusi: MeXaHUYECKOE JIBHIKEHUE B KUBOM Mpupojie, AU Py3us, 0CMOC, TEITIOOOMEH JKHUBBIX
OpraHu3MOB (BUIBI TEIUIONEPEIay, TEIUIOBOC PABHOBECHE), JJICKTPUYECKHE SBJICHUS B JKHBOMU
npupoie.

Xumus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KHJIKOCTSH M Ta30B, JJICKTPUYCCKUE CBOMCTBA
METAJIJIOB, JIEKTPOJIMTHYCCKAS TUCCOIMALIMS, TalTbBAHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE JBWKCHUH C HCIIONH30BAHMEM MEXaHU3MOB, YYET TPCHHS B
TEXHUKE, TOJIIUITHUKH, UCTIOIh30BaHUE 3aKOHA COXPAHCHHS HMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET U
Npyrue), IBUraTellb BHYTPEHHETO CrOpaHus, TNapoBas TypOWHA, OBITOBON XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJIOTHH IMOJIYYCHUSI COBPEMEHHBIX MATepUAIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, JJICKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE AJICKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
HPHHTEP, FJICKTPOHATPEBATCIIBHBIC PUOOPHI, JIEKTPOOCBETUTEIbHBIC IPHOOPHI, FraJIbBaHHUKA.

11 KIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThbl. B3auMozaeiCTBHE NOCTOSHHBIX MAarHUTOB. MarnutHoe mose. Bekrtop
MarHuTHOM MHIYKUWH. [IpMHIMI cynepno3uuuy MarHUTHBIX IOJed. JIMHUM MarHUTHOW MHAYKIUU.
KapTtuHa nuHMI MarHuTHON MHAYKLINHU NOJIS OCTOSIHHBIX MArHUTOB.

MaruuTtHoe nosie npoBoJHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIMNA MarHUTHOTO NOJIS JUIMHHOTO
HPsIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBIIEBOTO NMPOBOJHUKA, KAaTyIIKU ¢ TOKoM. OmeIT Dpcrena.
B3anmopeincTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHua, e€ Moqynp M HampaBlIeHHE. [[BH)KEHUE 3apsyKEHHOW 4acTULBI B OJXHOPOAHOM
MarHuTHOM moJjie. PabGora cuisl Jlopenna.

SIBneHne  ByIeKTpOMarHUTHOM  WMHAyKUMU. [IoTOK  BEKTOpa  MarHUTHOW — MHAYKIMH.
ONEeKTPOABMKYIIAs CHJIa MHAYKLIUHU. 3aKOH IEKTPOMAarHUTHON MHAYKInK Papazes.

BuxpeBoe »nnekTpuueckoe 1moJie. OJEKTPOABMIKYIAs CWJIAa HWHAYKIUM B IPOBOJHUKE,
JBIKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue  ycTpoWCTBa W MPAaKTHUYECKOE NPUMEHEHHE: IOCTOSHHBIE  MarHHTHI,
3JIEKTPOMArHUTBI, AIEKTPOIBUIaTENb, YCKOPUTENIN DJIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS TEUb.

Llemoncmpayuu

OmneIT OpcTena.



OTKII0HEHNE DIIEKTPOHHOTO ITyYKa MarHATHBIM ITOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBHCUMOCTbD JIEKTPOJBIKYIIEH CHIIBI HHIYKIMU OT CKOPOCTH U3MEHEHUS MarHUTHOT'O TIOTOKA.
SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha PaMKY C TOKOM.
HccnenoBanue sABICHUS JJIEKTPOMATHUTHOW MHAYKIIUH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoOJ1e0aHUs

Konebarenbnas cucrema. CBoOOAHBIE MeXaHHUECKHUE Konebanus. ['apMoHnyeckue KojaeOaHus.
[Tepuon, wacrora, ammuutyaa u ¢gasa konedbanuid. [IpyKUHHBI MasTHHK. MaTreMaTHIecKUil MasTHUK.
VYpaBHeHue rapmMoHnueckux kosiebanuid. [IpeBpaienre sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

KonebGatenbupiit  koHTYp. CBOOOIHBIE SJEKTPOMAarHUTHBIE KONEOAHHMS B  HJICATBHOM
KOJIE0ATEIbHOM KOHTYpe. AHAIOTHS MEXIY MEXaHHMYECKUMHU M IJIEKTPOMAarHUTHBIMU KOJEOAHUSIMHU.
®opmyna TomcoHna. 3aKOH COXpaHESHHSI SHEPTUU B HJICATHHOM KOJIeOATSIIEHOM KOHTYDE.

[IpencraBinenne o 3aTyxaloNMX KoJeOaHUSX. BBIHYXIEHHBIE MEXaHHUYECKHE KOJeOaHUS.
Pe3onanc. BeiHyX/IeHHBIE 3IE€KTPOMArHUTHbIE KOJeOaHus.

[lepemennbiii TOKk. CUHYCOMJANbHBIM IEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. [IpomsBojacTtBo, mepenada U MOTpeOJEHUE DIEKTPUUECKOW IHEPTHUHU.
OKOJIOTUYECKUE PHUCKM TPU  TMPOU3BOJCTBE  3JEKTpo3Hepruu. KynbTypa  HMCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHu4ecknue ycTpoucCTBa M IPAKTHUYECKOE NPUMEHEHUE: JIEKTPUYECKHI 3BOHOK, I€HEpaTop
MEPEMEHHOTO TOKA, JINHUM JJIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cHCTeMbl (NMPYKUHHBIA WM MaTeMaTUYeCKUi
MasITHUK).

HabGmonenue 3aryxaromumx KojgeOaHuid.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CBOOO/IHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcnuiiorpaMmsel (3aBUCHMOCTH CHITBI TOKA U HANIPSDKEHHS OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX
KoJIe0aHui.

Pe3onanc mnpu mnocienoBaTeNbHOM COEIUHEHUU PE3UCTOpa, KATYIIKW WMHIAYKTUBHOCTH H
KOHJICHCATOpA.

Mogens TMHUH JIEKTPOINEPEIAUuH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBHCHUMOCTH TEpHOJa MalblX KOJeOaHWil rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpy3a.



HccnenoBanue nmepeMEHHOr0 TOKA B LEMU M3 IMOCIIEIOBATEIbHO COECAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckrue BOJHBI, yCilOBHsS pacnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHEHUs U
JuinHa BOJHBL. [lomepednble u mponosibHbIE BOJHBL. WHTepdepeHius u AUQPpakius MeXaHUYECKHX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMarHUTHbIE BOJIHBL. Y CIOBUS M3JyYEHUs DIIEKTPOMAarHUTHBIX BOJIH. B3aumnHas
opueHTtauus BekTopoB E, B, V B snektpomarnuTHOM BosiHE. CBOWMCTBA 3JICKTPOMArHUTHBIX BOJIH:
OTpaXKeHue, MpesioMJIeHUE, MOJIsIpU3aLus, T paxms, uaTepdepeHIus. CxkopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Paqnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHudyeckue yCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paAHuONpUEMHHUK, TEJIEBU30pP, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne narepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON U YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHHE, MOISpU3aLus,
nudpakuus, THTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonauHeliHOE pacipoCTpaHEHHe CBETa B OJHOPOJAHOM cpene. JIyu
ceera. ToueuHblll HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHust cBeTa. [locTpoeHne n300pakeHnii B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM TOKAa3aTellb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yrojl MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxkHbli cocTaB 6emoro cera. L[ser.

Colwuparomue 1 pacceuBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE U ONMTHYECKas
cuia TOHKOM JInH3BL. [locTpoeHune n3o0pakeHu B COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUSI HAOIIOIACHUS
MaKCUMyMOB M MHHMMYMOB B HWHTEpP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakmus cBera. [udpakinuonHas peméTka. YciaoBue HAOMIOACHHS TJIABHBIX MaKCUMYyMOB
NP TAJICHUH MOHOXPOMATHYECKOTO CBETA Ha TU(DPAKITMNOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCcTpOWCTBa W TMPAKTHYECKOE MPHMEHEHHEe: OdKH, Jymna, ¢oToamnmnapar,
MPOEKIIMOHHBIN armapar, MHKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKa, Nu(dpakiroHHas pemeTka,
MOJISIPOUI.



Jlemoncmpayuu

[TpstMmonMHEIHOE pacpoCcTpaHeHHEe, OTPaKEHUE U TpeoMyieHue cBeTa. OnTrueckue mpruOopEhI.
[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieib CBETOBOIA.
HccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[TomryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
HaOGmronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3mepenue nokaszaresns IpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
HabGmronenue qucniepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH

I'paHnnBl  IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKu. IlocTtynaTel crenuanbHONM Teopuu
OTHOCHUTEJIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHLUII OTHOCUTEIBHOCTH
OUHIITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JIUTHBI.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruum (OTOHA € €ro 4YacTOTOW. DHEPrusi U HMITYJIbC
dortoHa.

OtkpeiTie u uccaenoBanue ¢orodddexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTodPdexTa.
VYpaBHenue DitHmTeitHa 1151 poroaddexra. «KpacHast rpanuna» gpororddekra.

Jasnenune cBera. OnwiTel [1. H. JIeOGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpoicTBa W MpPaKTUYECKOE NpUMEHEHHe: (OTORIEMEHT, (HOTONATUHUK,
coJIHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro GpoTtosd¢exra.

CBeTOoauOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monenbs aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuro o -yactuil. [InanerapHas monens
atoMma. [loctynarsl bopa. M3nyuenue u nornouieHue GOTOHOB NP MEPEXO0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruM Ha Ipyroil. Buasl criekTpoB. CekTp ypOBHEN YHEPTUU aTOMa BOJOPOJIA.

BonnoBsble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHUYECKHE YCTPONUCTBA U MPAKTUUECKOE MPUMEHECHHE: CIIEKTPAbHBIN aHaIu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habntonenue nuHeRvaTbix CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue mMHEHYaToOro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sjpa. OTKpBITHE PaIUOAKTUBHOCTH.
OmnpiTel Pezepdopaa o onpeneneHuo coctaBa paauoakTUBHOToO u3nyueHus. CoiicTBa anbda-, Oera-,
raMma-u3iydeHus. BiausHue paauoakTUBHOCTH HA KUBbIE OPTraHU3MBI.

OtkpbiTHE TIpoTOHAa M HeiTpoHa. Hyknmonnas mozens sigpa [eiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM Oera-pacnan. ['amma-usznmyuyeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiil peakrop. TepmosaepHblii cunTe3. [IpoOiaeMbl U MEPCHEKTUBBI SJIEPHON SHEPrEeTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SAEPHOU SHEPIreTHKU.

DnemMeHTapHble YacTULlbl. OTKPbITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTaIbHbIE B3auMoecTBus. EquHcTBO (hr3nyeckoit KapTUHBI MUpa.

TexHuueckue yCTpPONCTBA M IPAKTHUYECKOE IPUMEHEHHWE: JO03MMETp, Kamepa Buibcona,
AJIEPHBIN peakTop, aTOMHasi 6oMOa.

Jlemoncmpayuu

CuéTurK MOHM3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

Oranel pa3BUTHA acTpoHOMHUH. [IprKiIasHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneyHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprun CosHLIa M 3BE31. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMma  «CHEKTpalbHBIA KJIacC — CBETUMOCTBbY». 3BE31bl  IJIABHOU
MIOCJIETIOBATEIBbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) JUIsl 3BE3]T TJIABHOM MOCIEA0BATEIBHOCTH.
Bnytpennee crpoenue 3B€31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bororu CoHia
Y 3BE3/1. DTallbl )KU3HU 3BE3 .

Mnineunsiii [Tyt — Hama I'anaktuka. [lonoxxkenue u nuxenue ConHua B ['amaktuke. Tumbl
rayiakTuk. PajnoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bosibiioro
B3pbIBa. PenukroBoe n3iyueHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.



Yuenuueckue nabnrooenus

HaGnronenuss HEeBOOPYKEHHBIM TJ1a30M C HCIOJB30BAHHEM KOMITBIOTEPHBIX MPHIOKEHUN ISt
OTIpeNieNIeHUs] TOJIOKEHUS HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUs
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Mieunoro [TyTu.

O0o0maroniee NOBTOPeHUE

Ponp (pu3Wku U acTpPOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHUYECKOM, CONMATBLHOW M ATUYECKON
cepax [eATeIbHOCTH YeJIOBEKa, pOJib U MECTO (U3MKM U aCTPOHOMHH B COBPEMEHHOW Hay4YHOU
KapTHUHE MHpPA, poJib (PU3NYECKON TeopUu B (POPMHUPOBAHUU MPEICTABICHUN O (PU3UYECKON KapTHUHE
MUpa, MeCTO (HU3MYEeCKOW KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku ©Oa3zoBoro ypoBHA B 11 Kkiacce ocymiecTBiseTrcss ¢ Yy4E€TOM
COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3CH C KypCaMU MAaTeMAaTUKH, OMOJIOTUHU, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHHEM METOJI0OB HAyYHOI'O MO3HAHUS: SBIICHUE,
Hay4yHbId (akT, rumnoresa, (u3MuUecKkas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJIEJIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHHEe CHCTEMbl YPaBHEHUH, TpPUTOHOMETpUYECKHE (YHKIUMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOCKLIUHU
Ha OCH KOOPJUHAT, CII0)KEHHE BEKTOPOB, MPOU3BOIHBIC AIEMEHTAPHBIX (YHKUUHN, MPU3HAKU 000U
TPEYrOJILHUKOB, OTIPEIEICHUE TUIOMIAIN THIOCKUX (PUTyp U 00BbEMa Tell.

buonoecus: snextpudeckue sIBJICHUS B JKUBOM MPUPOJE, KoJieOaTeIbHBbIC IBUKEHUS B SKHUBOM
MPUPOJE, ONITUYECKHE SIBJICHUS B AKUBOM IPUPOJE, NEHCTBUE paaualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAs CTPYKTYpa TBEPABIX TEJl, MEXaHU3MbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIH3.

l'eocpaghua: MarHUTHBIE TONMIOCa 3€MIIM, 3alle)KM MAarHUTHBIX pyd, (OTOChEMKA 3EMHOMN
MOBEPXHOCTH, TPEICKA3AHNE 3EMIIETPICEHHUII.

Texnonocusi: NUHUM DIIEKTpOIEpeAad, T'€HEpATOp NEPEMEHHOTO TOKa, 3JIEKTPOJBUraTENb,
WHIYKIIMOHHAsI Te4Yb, pajgap, paauoNpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebnoro npeamera «@usnka» Ha ypoBHE cpegHero odmiero oopazoBanus (0a30BbIi
YPOBEHB) JOJDKHO OOCCHEeUUTh JIOCTHIKCHHUE CICAYIONIMX JIMYHOCTHBIX, METalPeIMETHBIX |
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «@Pu3uKa» AOKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOHIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
OTbITAa U ONBITA JIEATEIHHOCTH B MPOIECCEe peajr3aliid OCHOBHBIX HANpaBJICHHN BOCHHUTATEIbLHOU
JESATEIIbHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:xnaHcKoOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

IOPUHIATHE TPAJAULMUOHHBIX OOIIEUYETOBEYECKUX T'YMAHUCTUYECKUX M JIEMOKPaTHUYECKHUX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO [JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBAThH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUMCKHX yUYEHBIX B
obnactu UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallUI0O W TMPUHUMATh OCO3HAHHBIC PEIEHUs, OPUEHTHUPYACh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYAs ICTETHUKY HAy4YHOTO TBOPUYECTBA, MPUCYILErO
¢uznueckoil Hayke;

5) TpynoBOro BocnuTaHus:

MHTEpPEC K Pa3IMyHbIM cepaMm MpodeccruoHaNbHON AESITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKoii W TEXHUKOH, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B oOJacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 3K0JI0rMYeCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHUE TIJI00ATBHOTO  XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICWCTBUU B OKPYKAIOIIEW Cpelie Ha OCHOBE 3HAHUS IIeJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHHe OIbITa JESTeNIbHOCTH IKOJIOTMYECKON HAmpaBlIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUi 1o pusuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUSI:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3HYeCcKO HAYKH,

OCO3HAHME IIEHHOCTH HAYyYHOH AESITeNbHOCTH, TOTOBHOCTH B TIpOIlECCe H3ydeHUs (DU3UKU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue AecTBUA:

camMoCTOsITeNIbHO  (OPMYIMPOBaTh M aKTyaJU3UpoBaTh MpoljeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThiBaTh IUIAH PEUICHHs MPOOJIeMbl ¢ YYETOM aHajin3a MMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLIEHUBATh
PHYCKH TIOCTIEACTBUMN JCATEIBHOCTH;

KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B YCIOBUSIX peajbHOrO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (DU3MUECKON HAYKU;

BJIQJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEILCKON U TPOSKTHOM EATEIHPHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJOB PelIeHus 3a1a4 (PU3n4ecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B IMO3HAHUS;

BJIAJETh BUJAMHU JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIIPETaLUH,
peoOpa3OBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYaIUsAX, B TOM YHUCJIC MPH CO3JTAHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 33/1a4y, BBIJIBUTATh THUIOTE3Yy €6
pelIeHHs, HaXOUTh apryMEHThI JJIs JI0Ka3aTebCTBA CBOMX YTBEPKIEHUM, 3a/laBaTh MapameTpbl U
KPUTEPHUU PEIICHHUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaThl, KPUTUUECKH OLICHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30oBaTEeNbHOU NEATEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTDH 3HAHUSA 0 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIQ/IETh HAaBBIKAMU TMOJIy4YeHUs HHpOpMau PU3UIECKOTO COACPKAHMS U3 UCTOUHUKOB PA3HBIX
TUTIOB, CaMOCTOSATEIbHO OCYIIECTBIISITh TIOWCK, AaHAllW3, CHUCTEMATH3AIlMI0 W WHTEPIPETAIHIO
uH(GOPMAIIUU PA3IMYHBIX BHIOB U JOPM MPEIACTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITNH;

WCIIONIb30BaTh CPENICTBA MH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C CoOJoIeHneM TpeOoBaHMI
SPrOHOMHUKH, TEXHHKH 0€30MaCHOCTU, THTUEHBI, PECYPCOCOEPEKEHHSI, MPABOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30TTaCHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJCpkKAaHUSA B PAa3IMYHBIX (hopMaTax ¢ ydu€TOM Ha3HAUYEHUS
UHQOpPMALlMM U LEJNEBOM ayAuTOpuH, BBIOMpas ONTUMANbHYIO (OpMYy MpPEJICTABICHUS U
BU3YaIM3aL1H.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIAThH OOILEHHE HA YPOKax (PU3MKKU U BO BHEYPOUHOH /1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHIMBHIyaTIbHON pabOTHI;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JAEHCTBUM ¢ yd4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD LIEJIU COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPIAUHUPOBATH IEHCTBUSA 110
€€ NOCTHKECHMIO: COCTAaBIATH IUIAH JEHMCTBMM, PacCHpelessaTh POJIU ¢ Y4ETOM MHEHUN Y4aCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXJOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTBI, OLEHMBATH MJAEH C NO3ULUU HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE ITOBEJACHUE B PA3JIWYHBIX CHUTyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENbHYIO JEATENbHOCTh B o0JacTu (U3UMKU U
ACTPOHOMUH, BBISIBJISTH ITPOOJIEMBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbBHO COCTaBIISATh IUIAH pELIEHUs pacy€THBIX M KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHS TTPAKTUYECKON PabOTHI ¢ YIETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXXHOCTEH U
MPEANOYTEHU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparhb Ha ceOs OTBETCTBEHHOCTh 3a
pEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAULIMU B 00MacTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BIIQJICTh HABBIKAMM ITO3HABATEIBHON peIIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICUCTBUN U
MBICIIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCITIOJIH30BATh MPUEMBI pedIISKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIBHOCTH;

MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce moCTHXKEHHS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI 1O (DHU3UKE s
YPOBHSL CpeIHEro o0Iero o0pa3oBaHHUS Yy OOYYalOMIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIN
WHTEJUICKT, MPE/OoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAOIIETO CIIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;



CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEAEHHUE, CIIOCOOHOCTH AJANTHPOBATHCS K DMONMOHAIBHBIM H3MEHEHHSIM M TIPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K TOCTIKECHHIO LIENU M YCIIEeXY, ONTHMU3M,
MHHUIMATHBHOCTH, YMEHUE JEHCTBOBATh UCXO/S U3 CBOUX BO3ZMOKHOCTEH;

SMIIATHH, BKJIIOYAIOMEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C JPYTUMH
JFOIbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mpeaMeTHBbIC pe3ybTaThl Ha 0a30BOM YpPOBHE OJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATH Ha MPUMEPAX POJIb U MEeCTO (pr3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyIHOU
KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHMW, B MPAKTUUYECKOH IEATEIIbHOCTH
JIIOJIEH;

VUUTHIBaTh TPAHHIBI MPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJeNiel: MaTepuaibHas TOYKa,
WHEpIHaIbHas CUCTEMa OTCUYETA, a0COMIOTHO TBEPIOE TEIJO, UACATBHBINA Ta3, MOJCIIA CTPOCHHUS Ta30B,
JKUJKOCTEH U TBEPABIX TEII, TOUCUHBIN JIEKTPUUSCKHUH 3aps MPU PEIICHUH (PU3MUSCKHUX 3a/1a4;

pacrno3HaBaTh (U3HUYECKUE SBIICHUS (TIPOIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA M AJIEKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBUKCHHUE 110 OKPY>KHOCTH,
WHEpLHUA, B3auMo/eiicTBue e, 1uddy3us, O6poyHOBCKOE ABIKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX
TeJN, U3MEHEeHHE o0BEMa TeN MpU HArpeBaHUM (OXJIAXKICHWH), TEIUIOBOE PAaBHOBECHE, HCIIAPCHHE,
KOHJICHCAllMs, IUIaBJICHHE, KPUCTAUIM3alUs, KUIMECHUE, BIAXKHOCTh BO3[yXa, IMOBBILICHUE JIABJICHUS
raza IMpu €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b MEXIY IapaMeTpaMu COCTOSHHS Ta3a B
M30Mpolieccax, EKTPU3ALMS TeJ, B3aUMOJEHCTBUE 3apsI/IOB;

OTHUCHIBATh MEXAaHUYECKOE JBHKEHUE, MCIOJIb3YsI (U3MUYECKUE BEIMYHHBI: KOOpPAUHATA, MMYTh,
NepeMeNIeHNe, CKOpPOCTh, YCKOPEHHE, macca Teja, Cuia, UMITYJIbC Tejla, KMHETHYecKas SHeprus,
MOTEHIMAIbHASL DJHEPrusi, MeXaHW4yeckas paboTa, MeXaHWYECKas MOIIMHOCTh, TPH OMHCAHUHU
MPAaBUJIBHO TPAKTOBATh (PM3MUECKUU CMBICT HCIIOJIb3YEMbIX BEIMYUH, UX OOO03HAYCHHS W €IUHUIIBI,
HaXO0JIUTh (POPMYJIbI, CBS3BIBAIOIINE IAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BEIMYNHAMU,

OTHCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TENl U TEIJIOBBIE SIBICHUS, HCIONB3Ys (PU3NUECKUE
BEITMYMHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeaHss KMHETHYeCKas SHEPTUsl XaOTHYECKOTO JIBM)KCHHS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS SHEPrus,
pabora raza, Ko3QPUIIMEHT MOJE3HOTO AEHCTBUS TEIJIOBOTO JBUTATENIS;, NMPU OMHCAHUH MPABHIBHO
TPaKTOBaTh (PUBUYECKUN CMBICT UCIOJB3YEMBIX BEITUYHMH, UX 00O03HAYCHWs] M €AMHMUIIbI, HAXOAUTH
(b opMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU BETUUNHAM;

ONUCHIBATh M3YYEHHBIE DJJIEKTPUUECKHE CBOWCTBA BEIIECTBA W DIIEKTPUUECKUE SIBICHUS
(mpouecchbl), HCMONB3Ysl (PU3MUECKHE BEIMYMHBL: AJIEKTPUUYECKUH 3apsis, 3JIEKTPUYECKOoe TIoJie,
HaMpsOKEHHOCTh TOJISI, TOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMHUCAHUM NPABUIBHO TPAKTOBATh
(GU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIIMYMH, MX O0O3HAYEHUS W CAWHHIIBI, YKa3biBaTh (OPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEITHUYNHAMU;

aHAJTM3UPOBaTh (U3MYECKUE TPOIECChl U SIBICHHS, HWCIONB3YyS (PU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro taroreHus, [, II m III 3akonel HproTOHA, 3aKOH cOXpaHEHHUs
MEXaHWYECKON HHEPTrUM, 3aKOH COXPAHEHUS HMIYJbCa, MPUHIUI CYNEPHO3UIIUN CUJI, TPUHITUI
paBHONpaBUsl HMHEPLUHAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KUHETUYECKYIO TEOPHUI0 CTPOEHUS
BEII[ECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEH KMHETUUECKOW YHEPTUU TETUIOBOTO JIBMIKEHHUS MOJICKYT C
aOCOIOTHOW TEMIEepaTypoil, MepBblii 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHEHUS JIEKTPUYECKOTO



3apsija, 3akoH KysoHa, mpu 3TOM pa3iuyarh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPHUHIMIIEI JCHCTBHS MAallWH, NPUOOPOB M TEXHHYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh OKCIEPHUMEHTHI [0 HCCIEOBAHUIO (M3WYECKHX SBICHHH M TPOLECCOB C
UCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUMU, IPU 3TOM (POpMYyIUPOBATH MpodieMy/3agady u
TUIOTE3y Yy4eOHOro OKCIePUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUS,
MPOBOAMTD OMBIT U POPMYIUPOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMBbIE M KOCBEHHBIE M3MEPEHHS (PM3NYECKUX BEIWYMH, NPH 3TOM BHIOUPATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEeHUsT M HCMOJIb30BaTh H3BECTHBIE METOJbl OLEHKH IOrPElIHOCTEN
U3MEPEHHU;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAY (U3NYECKUMU BEIMYMHAMHU C HUCIOJIB30BAHUEM MPSMBIX
U3MEPEHUH, MpH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3YyJIbTAaThl MOIYyYCHHON
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUAE TaOIHIl U TrpadHKOB, JejaTh BBIBOABI MO pe3ylbTaTaM
UCCIIC/IOBAHMS,

coOnroaaTh mpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUU HCCIEAOBAaHUN B paMKaxX y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HUCCIIEOBATEILCKOM W  TMPOEKTHOW JIEATENBHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHHS;

pemaTh pacu€THBIE 33/a4 C SBHO 3aJlaHHOM (PM3UYECKON MOJENbI0, UCHOIB3ys (hHU3HUecKue
3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJN3a YCJIOBUS 33/1a4d BHIOMpATh (PU3HUECKYIO0 MOJIEIb, BHIACIATh
¢u3nveckue BEeTMUMHBI M (HOPMYJBI, HEOOXOIMMBIE it €€ PpEUICHUs, MPOBOAUTH PAcUeThl H
OILICHUBATh PEAIbHOCTD MOJIYYCHHOTO 3HAYeHUS (PU3NUECKON BETHMUUHBI,

pemaTh KadeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTHYECKHM HEMPOTUBOPEUYHMBYIO LEHOYKY
paccyXJIeHUM ¢ OMOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTIOJIB30BAaTh MPH PEHICHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs
MOKCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAMU W MPEICTaBICHUS Y4YeOHOM M HAay4YHO-TIOMYJISAPHOM
UHPOPMALIUY, TIOJYYCHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH AHAIH3UPOBATH MOIY4aeMYIO
uHpopmaruio;

NPUBOJIUTH TIPUMEPHI BKJIA/Ia POCCHHUCKUAX M 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (PM3MKE B MOBCEAHEBHOM >KM3HM U OOECICUYeHUS
0€30MacHOCTH NpH OOpaIleHWH ¢ NpUOOpaMH MW TEXHWYECKUMHU YCTPONCTBAMHM, Ui COXPAaHEHUS
3II0POBBSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHHUS B OKpYIKaIOIIeH cpesie;

paboTaTh B TpyIIE C BBIIOJHEHUEM DA3IUYHBIX COLHUAIBHBIX pOJieH, MIaHHPOBaTh pPaboTy
TPYIIIBI, PAIlMOHAIFHO paCIpeNeNaTh 00S3aHHOCTH U IJIAHWPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJeKBaTHO OIICHHBATh BKIAJ KaXJOr0 U3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMou MpoOIEMBI.

K xonnmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMepax posib U MeCTO (PU3MKH B (OPMUPOBAHUH COBPEMEHHOI HayuyHOU
KapTUHBI MUpA, B Pa3BUTHH COBPEMEHHON TEXHWKH W TEXHOJIOTUH, B MPAKTHYECKOW JEATEIHHOCTH
Jr0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (PH3HUUECKUX MOJICNICH: TOUCUHBIN dIIEKTPUICCKHN
3apsij, JIyd CBETa, TOUCUHBIH UCTOUYHUK CBETA, s/IEpHAasi MOJENb aTOMa, HyKJIOHHAs MOJIENb aTOMHOTO
spa TpU pelIeHu (pU3MIecKuX 3ajad;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH]) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA W KBAaHTOBOW (PH3MKHU: DJIEKTPUYECKas MPOBOIUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE JIEHCTBUS TOKa, B3aMMOJAEUCTBHE MAarHUTOB, SJEKTPOMArHUTHAS MHJIYKIIHS,
JeiCTBME MAarHUTHOTO TIOJsI HAa TMPOBOJHUK C TOKOM MW JABIDKYIIMHCS 3apsi, SJIEKTPOMAarHUTHBIE
KoJIeOaHHUsT W BOJIHBL, MpPSIMOJIMHEHHOE pPacHpOCTpaHEHHWE CBETa, OTpPaKeHUe, IpeIOMIICHHE,
uHTepdepeHus, AMPpaKkKs U MOJIIpU3aLUs CBETa, TUCIEPCHs CBETa, (POTOAIEKTPUUECKUI ApdeKT



(poroaddexT), cBeToBOe maBleHHE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOAKTUBHOCTb;

ONMCHIBaTh H3YYEHHBIE CBOMCTBA BEIIECTBA (UIEKTPUUYECKUE, MArHUTHBIE, ONTHUYECKUE,
JNEKTPUYECKYIO MPOBOAMMOCTh PAa3jMYHBIX Cpel) U DJICKTPOMArHUTHbIC SIBJICHHS (TPOIECCHI),
UCTIONB3YS (PU3MUECKUE BENIWYHMHBL: JIEKTPHUCCKUI 3apsil, CHJIa TOKA, HJIEKTPUYECKOE HApsOIKEHHUE,
JNEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh IOTEHIIMAJIOB, JJIEKTPOABIDKYILAs cujia, paboTa TOKa,
MHAYKLIMS MarHUTHOro Imouisd, cujga Amriepa, cwia JlopeHla, MHIYKTHUBHOCTb KaTYIIKH, SHEprus
JMEKTPUYECKOTO U MAarHUTHOTO IOJIEH, MEpPHOJ] U YacToTa KosieOaHuil B KojeOaTeIbHOM KOHTYpE,
3apsl M cuJa TOKa B TIPOIECCe TapMOHMYECKHX DJICKTPOMArHUTHBIX KojeOaHWi, (okycHoe
paccTosiHUE U ONTHYEcKas Cuja JIMH3BL, MPU OMUCAHUM MPABHJIBHO TPAKTOBATh (DPM3MUYECKUN CMBICI
UCTIOJIb3YEMBbIX BEIMYMH, X 0003HAYECHUS M €IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIONINE JAHHYIO
buznYeCKyI0 BEIMYMHY C IPYTUMU BEIUYUHAMM;

OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS M MPOILECCHI, MCIONIB3YS (PU3HUECKUE BETHMYUHBI:
CKOPOCTb AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, PHEPrUsl U UMIYJIbC (DOTOHA,
nepuoj MOojJypacnajga, 3HEPrusl CBSI3M aTOMHBIX sI€p, NpPU ONMCAHWU IPaBWIBHO TPaKTOBAaTh
(bu3nYECKUil CMBICT KCIOJIb3YEMBIX BENUYHMH, UX O0OO3HAUEHUS W €OUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (HU3MYECKYIO BEIMYMHY C JPYIMMH BEIMYMHAMHU, BBIYUCIATH 3HAYCHUE
bu3nYeCKOil BETUYMHBL;

aHATM3UPOBATh (U3UYECKUE TIPOIECCHl M  SIBICHHS, HWCHOIB3yd (HU3MUECKUE 3aKOHBI U
OPUHLIUILE: 3aKOH OMa, 3aKOHBI IMOCIIEOBATENFHOTO M MAapaUIeIbHOTO COEIMHEHUS! MPOBOJAHHUKOB,
3akoH  Jlxoyns—JIeHna, 3aKkOH  3JEKTPOMAarHUTHOM  MHAYKLUMH, 3aKOH  IPSMOJUHEIHOIO
pacrpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXKCHHsI CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHUE
OnHmreitHa 111 poroddhdexra, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH COXPAHEHUS WMITYJbCa, 3aKOH
COXpaHEHHUS DJIEKTPHUUECKOro 3apsa, 3aKOH COXpaHEHHS MAacCOBOIO 4HMCa, MOocTynaTsl bopa, 3akoH
paZIMOAaKTHBHOTO pacmaja, NpH OTOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

OINpEAEATh HAIpPABJIEHUE BEKTOPAa WHIYKIMM MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTDH U OMUCKHIBATH N300PAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBITIOJHATh OKCIEPUMEHTHI 1O HCCIENOBAaHUIO (PU3UYECKHX SBICHUW U TPOIECCOB C
UCIIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHUM: MPHU 3TOM (OpMYyIUpPOBaTh MpodieMy/3agady u
TUMOTE3y Yy4eOHOro »JKCIEPUMEHTa, cOoOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHMUS,
MIPOBOJIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUs] (PU3NYECKUX BEINUYHH, IIPU STOM BBIOMpATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEHUs M MCMOJIb30BaThb H3BECTHHIE METOJbl OLIEHKH IOTPEelIHOCTEN
U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C MCIIOJIB30BAHUEM IPSMBIX U3MEPEHUM: NpU
9TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YJbTAThI MOMYUEHHOW 3aBUCHMOCTH (PU3NUECKUX
BEJIMYMH B BUJIE TaOnUIl U TpaduKOB, AeJaTh BBIBObI IO PE3yJbTaTaM UCCIIEA0BaHNUS;

coOuro1aTh IpaBuiia 0€30MacHOro TpyJa NMpU MPOBEJCHUM MCCIEOBaHUN B pamMKax y4eOHOro
JKCIIEPUMEHTa, Yy4eOHO-HCCIEA0BAaTENbCKOM W MPOEKTHOM JEeATENIbHOCTH C  HCHOJIb30BaHHEM
U3MEPUTENbHBIX YCTPOUCTB U JTA00paTOPHOTO 0OOPYIOBAHHS;

pemats pacuéTHbIe 3aJla4l C SIBHO 3a/laHHOM (U3NYECKOW MOJENbI0, UCHOJB3YS (U3HUEcKue
3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAN3a YCIOBUS 3a/1a4d BHIOUpATh (PU3HUECKYIO MOJAEIb, BBIICISTh
¢busnueckue BENIWYMHBI U (QOPMYJbl, HEOOXOAUMBbIE Al €€ pelIeHUs, NPOBOAUTH PACUYETHI U
OIICHUBATh PEAILHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NUEeCKON BETHUNHBI,

pemaTth KauyeCTBEHHbIE 3aJauM: BbICTPAUBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO LEMOUYKY
paccyXIeHU ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

MCIIOJIb30BAaTh MPHU PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHUHN IS
MOKCKa, CTPYKTYPHPOBAHUS, HHTEPHPETAIMU U TPEACTaBICHUS Y4eOHOW M Hay4HO-TIOMYJISPHOM



UHpOpPMALIUY, TOJYYCHHON W3 pa3iM4YHBIX MCTOYHHUKOB, KPUTHUYECKH AaHATU3UPOBATH MOIYyYaeMYIO
uHpopmaruio;

OOBSICHATh TPHHLMUIBI JEHCTBUA MAalIMH, MPHUOOPOB M TEXHUUYECKUX YCTPOWCTB, Pa3INYaTh
YCIIOBHS UX O€30IMaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOIUTH MPUMEPHI BKJIaJa POCCHICKHUX U 3apyOeKHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIL30BATh TCOPCTUYCCKUC 3HAHUA I10 (1)I/ISI/IKG B HOBCCHHGBHOﬁ KU3HU JIs1 OGGCHG‘-IGHI/ISI
0€30MaCHOCTH TPU OOpAalIeHWH C NPUOOpPaMU W TEXHUYECKHMMHU YCTPOWCTBAMHM, JUII COXPAaHEHUS
3JI0POBBS M COOJIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpe/ie;

paboTaTh B TPYIIE C BBHINOJHCHUEM pAa3JIMYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH PabOTY
TPYIIIBI, PAllMOHAIBHO paclpeleNiaTh 00A3aHHOCTH U IJIAHUPOBATh JAEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusiX, aJeKBaTHO OIICHWBaTh BKJIAJ KaXIOr0 W3 YYAaCTHHUKOB TpPYMIBl B pEHICHUE
paccMaTpuBaeMoii MPoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanu KosnvecTBo yacoB DJIeKTPOHHBbIE
" e pa3meiioB H (uudpoBbie)
n/ Becer  Konrpoanuel = IIpakruuyecku
TeM oOpa3oBaTejibHbIE
n 0 e padoThI e padoThlI
MPOrpaMMblI pecypchl
Paznen 1. PU3UKA U METO/1bl HAYYHOI'O 1IO3HAHUSA
duszuka u
METOMTBI bu6mmoreka [JOK
11 2 https://m.edsoo.ru/7f41bf7
HAYYHOTO )
IMO3HAHUA h
Wtoro mo paszneny 2
Paznea 2. MEXAHUKA
bubmuoreka [JOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOoHbI bubmuoreka [JOK
2.3 COXPaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXAHUKE 2
Hroro mo paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
MOITEKYIPHO- bubmuoreka [JOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 5
TEeOpuun
OCHOBEI bu6mmoreka [JOK

3.2 TEPMOJUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSTHHSI bubmuorexa [JOK

3.3 BeIeCTBA. 5 https://m.edsoo.ru/7f41bf7
dazoBrIe 2
TIePEeXO0/IbI

Uroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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DNEKTPOCTATHK bubmmorexa [IOK
4.1 P 10 1 https://m.edsoo.ru/7f41bf7
! 2
[TocrossHHBIM
AIEKTPUUYECKUI bubnnoreka [JOK
4.2 ToK. Toku B 12 1 https://m.edsoo.ru/7f41bf7
pa3Iu4HbBIX 2
cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
4 4
YACOB I10 08
I[MTPOT'PAMME
IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
10 KJTIACC
KoaunuyecrBo | /lara uzyuyenust
Ne 4yacos
Tema ypoka
n/n IIo
Bcero dakTny
IUIAHY
1 ®u3nka — Hayka o npupone. Hayunsie 1 509
METO/IBI TO3HAHUS OKPYIKAIOIETO MUPA '
Ponb u MecTo pusuku B popMrupoBaHun
2 COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B 1 4.09
NPaKTUYECKOHN e TeTLHOCTH JIFOACH
MexaHHnueckoe ABHKEHHE.
3 OTHOCHTEITHHOCTh MEXaHUIECKOTO 1 9.09
nBUKeHus. IlepeMenienne, CKOpOCTh, '
yCKOpEeHue
4 PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHUE 1 11.09
5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE 1 16.09
TIBUKCHHE
6 CBobopHOE MajieHne. Y CKOpeHHe 1 18.09
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CcBOOOHOTO MMaIECHUS

KpuBonuneiinoe apuxenue. /puxenne
MaTEepUAIBHON TOUKH IO OKPYKHOCTH

23.09

[Tpunuun otHocuTenbHoCcTH ["anues.
Nuepumanbubie cuctemsl orcuera. [lepBrbiit
3akoH HproToHa

25.09

Macca tena. Cuna. [Ipunmun
cynepno3uiuu cuil. Bropoii 3akoH
HproToHa 71 MaTepuanbHON TOUKH

30.09

10

Tpetuii 3akoH HeroTOHA /1719 MaTepraibHbIX
TOUEK

2.10

11

3aKoH BceMupHoro tsaroreHus. Cuna
TshKecTH. [lepBas kocMHuuYecKas CKOPOCTh

7.10

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

7.10

13

Cuna tpenus. Koapdunuent tpenus. Cuna
COIMPOTUBIICHUS IPU JBUKCHUU TEla B
JKUJIKOCTH WJIH Ta3e

14.10

14

KonTpoasnas padora Nel mo teme
«Kunemaruka. /lunamuka

16.10

15

[locTynarenbHOE U BpalareibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TEa.
MowmeHT cunbl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPAOTO Teja

21.10

16

Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
MaTepuaIbHBIX TOYEK. VIMITyJIbC CHITBIL.
3aKoH COXpaHEHUsl UMITyJbca. PeakTuBHOE
NBIDKEHUE

23.10

17

Pa6oTa n momHoCTh cuibl. Kunernueckas
SHEprus MaTepuaabHOi Touku. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH

18

ITorenumansHas sHeprud. [loTeHnmanbHas
SHEPrus ynpyro 1ehopMUpOBaHHON
npykuHbl. [loTeHManbHas SHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

6.11

19

HOTeHHI/IaJ'IBHI)Ie N HCIIOTCHIIMAJIBHBIC
cubl. CB3b pa60TLI HCIIOTCHIIMAJIbHBIX
CHJI C U3BMEHEHHEM MEXaHHMYSCKOMN SHEpPTrUun
CHCTEMBI TeN. 3aKOH COXpPAaHCHUA
MEXaHHUUYECKOM OHCPIrun

11.11

20

JlabopaTopnas paGora Nel

13.11




«HccnenoBanue cBsA3U padoThl CUIIBI €
H3MeHEeHHeM MeXaHH4eCKOH IHepruu
TeJla Ha pUMepe pacTszKeHus!
PE3MHOBOIO KIyTa)

21

KonTpoJubHnasi padéora Ne2 no reme
«Craruka. 3aKOHbI COXPAHEHUS B
MeXaHHKe»

18.11

22

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. Jquddysus

20.11

23

Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUS
yacTUL BeuiecTsa. Moenu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX Tes. Macca
Mouiekyi. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

25.11

24

TermmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [lkana remneparyp Llenscus

27.11

25

Hneanpusii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

2.12

26

AOGconoTHas TeMIeparypa Kak Mepa
CpeHEW KMHETUYECKON DHEPTUN JBUKEHUS
MOJIEKYJI. Y paBHeHHe MeHeneeBa-
Kianelipona

4.12

27

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

9.12

28

JlabopaTopnasi paGora Ne2
«OmnpenesieHne Maccbl BO31yXa B
KJIACCHOM KOMHATE HA OCHOBE M3MeEpPEeHU
00b€MAa KOMHATbDI, JABJICHUS U
TeMIlepaTypbl BO31yXa B HeiD»

11.12

29

I/I3OHpOHeCCH B UACAJIBHOM Ia3€¢ U uX
Fpa(l)I/I‘leCKOC MMPpEaACTaBJICHUC

16.12

30

BHyTpeHHss dHEeprus TepMOANHAMAYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHH.
KonnyecTBo TemnoTsl U paboTa.
BryTpeHHss dHeprus 0JHOATOMHOI'O
UJEAIBHOTO ra3a

18.12

31

Buasl Tennonepenaun

23.12

32

VnenpHast TEINIOEMKOCTD BEIIECTBA.
KonruaecTBOo TEIIOTHI PH TeIIonepeaade.
AnuabaTtHbIi poriecc

25.12




I1epBblil 3aKOH TEPMOAVHAMUKHU U €r0

33 13.0.1
IIPUMEHEHUE K N30IIpOLIECCaM
HeoOpaTtumocTs ponieccoB B IPUPOJIE.

34 pa p pHp 15.01
BTopoii 3aKk0OH TepMOIMHAMUKHA
[Tpunuun neicteusa u K11/ rermoBoit

3 PUHLMII A 20.01
MaIIUHbI

36 [uxn Kapro u ero KI1JI 22.01
DKOoJIOrHu4YecKue mpooIeMbl

37 27.01
TEIIOAHEPTETUKI

38 Ob6o6maromuit ypok «MosnekynsipHas 29,01
¢usuka. OCHOBBI TEPMOJMHAMUKI» '
KonTpoasHnasi padora Ne3 mo teme

39 «MoJaekyasipuas ¢puznka. OCHOBBI 3.02
TePMOANHAMHUKM
[Tapoo6pazoBaHue 1 KOHACHCALMSL.

40 poodp AeHcat 5.02
HcnapeHue u KunexHue
AOGCOIOTHAS M OTHOCUTENbHAS BIAXXHOCTb

41 . 10.02
Bo3yxa. HaceleHHsbIi map
TBépnoe Teno. Kpucramnumyeckue u

42 amopdHble Tena. AHU30TPONHS CBOUCTB 12.02
KpuCTaJIoB. JKuakue KpucTasuibl. '
CoBpeMeHHbIE MaTepUalIbl

43 IInaBnenue u Kkpucraumsanus. Y gebHast 17.02
TeruioTa riasiaeHus. Cyonumanus '

44 YpaBHeHUE TEIJIOBOTO OanaHca 19.02

45 OnexTpu3anus Teil. JNEKTPUIECKUH 3apsl. 2402
JIBa BUa JIEKTPUYECKUX 3apsAI0B '
ITpoBOAHVKY, TUANEKTPUKH U

46 MOJIYIPOBOJHUKH. 3aKOH COXPaHECHHUSI 26.02
IIEKTPUYECKOTO 3apsa

47 B3aumopeiictBue 3apsan0B. 3akoH Kynona. 3.03
TouYeyHbIil dIIEKTPUYECKUN 3apsi] '
Hanpsk€HHOCTD 27€KTPUUECKOTo MOJIS.

48 [IpuHIUIT CynepIIO3UIINH SIIEKTPUUECKHUX 5.03
nosiel. JIuHuu HanpsKEHHOCTH
Pabora cui1 aeKTpoCTaTHYeCcKOro motsl.

49 10.03
ITorennuain. Pa3sHocTh IOTEHIIHAIOB
[TpOBOAHMKY M TUAJIEKTPUKH B

50 p 2 p 12.03

OJICKTPOCTATUYCCKOM IIO0JIC.




I[I/IBJIQKTPI/I‘-IGCKEUI IMPOHUIIACMOCTb

51

OnexrpoéMkocTs. Konnencarop

17.03

52

:‘)HGKTpOéMKOCTB IIJIOCKOT'O KOHJACHCATOpAa.
:‘)HepFI/IH 3apsAKEHHOT'O KOHACHCATOpa

19.03

53

Pemenue 3aga4d Ha QJICKTPOCMKOCTD
KOHACHCaTOopa.

24.03

54

[TpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
armapara, CTpyMHOro npuHTepa.
DJIeKTpOoCTaTUYECKas 3aluTa. 3a3eMIICHUE
3JIEKTPOTIPUOOPOB

26.03

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBanus. [Tocrosauusiil Tok. Crita
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa ju1s yyacTka Lenu

7.04

56

[TociemoBarenbHOE, APAILICIIBHOE,
CMEIIIAHHOE COCAMHEHHUE IIPOBOHHUKOB.

9.04

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenna

14.04

58

3akon OMa 715 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. Jlaboparopnasi pa6ora
3«M3mepenue I/IC ncTOYHUKA TOKA U
€ro BHYTPeHHEro COnpoTUBJIEHU»

16.04

59

DJEeKTpOHHAS TIPOBOJMUMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTB COMTPOTHBIICHUS
METaJUIOB OT TeMIEepaTypHI.
CBepxnpoBOIUMOCTb

21.04

60

OnekTpuueckuil Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX ITyYKOB

23.04

61

[TomynpoBoIHUKH, X COOCTBEHHAs U
puUMecHasi MpoBoAUMOcTh. CBoicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

28.04

62

DJIEKTPUUYECKHI TOK B pacTBOpax U
pacriaBax 3JE€KTPOJIMTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIHS.
DIIEKTPOIIN3

30.04

63

DNIEKTPUUYECKHI TOK B raszax.
CamocTOsTENbHBIN U HECAMOCTOSATEIbHBIIN
paspsa. Mosnuus. [Tnazma

5.05




64 IIpome:xxyTouHast arrecranus . Utorosas 1 205
KOHTPOJIbHAsI padoTa '
65 O6o06maromuil ypok «JIeKTpOAMHAMUKA 1 12.05
KonTpoabsHnasi padora Ne4 mo teme
66 «3.]IeKTpOCTaTI:IKa. IHocrosiHHBIN 1 14.05
JJIeKTPpUYecKuii TOK. TOKU B pa3jiMyHBIX
cpexax»
67 Pe3epBHblii yvaK. Pe3epBHbIil ypoK. 1 19.05
O6o06matromuii ypok mo temam 10 kimacca
68 PesepBHbIil ypok. O000MIIarONIMil YpoK 110 1 2105
temaMm 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME

Ipunoxenue 1. Cucrema oueHKu

KpnTepnM OLCHUBAHMS YCTHOI'O OTBETA.

OneHKa 5 CTaBUTCS B TOM CIydae, €CIIM YYaIWiCsS IMOKa3bIBaeT BEPHOE MOHMMAaHHE (HU3NIECKOU
CYLTHOCTH pacCMaTpUBAEMbIX SABJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUHl, JaeT TOUHOE ONpeETIeHUE U
HCTOJIKOBAaHHE OCHOBHBIX IOHSTHUH, 3aKOHOB, TEOPHH, a TaKXe INPAaBUIbHOE ONpenaeieHue (PU3nIecKux
BCJIIMYHH, UX CAUHUIL 1 Ccroco0o0B N3MEPCHUA,; NIPABUIIBHO BBIIIOJHACT YCPTECIKU, CXEMBI U Fpaq)I/IKI/I; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET PACCKa3 HOBBIMU IPUMEPAMH, YMEET MPUMEHUTH 3HAHUS B
HOBOI CHTyalluyl TP BBINOJIHEHUH MPAKTHYECKHUX 33/1aHUI; MOXKET YCTAHOBHUTH CBS3b MEXKIY M3Y4aeMbIM U
paHee M3yYCHHBIM MaTepUallOM MO Kypcy (M3WKH, a TaKkKe C MaTephajoM, YCBOCHHBIM NpH U3yYCHUH
JPYTUX TIPEIMETOB.

Ouenka 4 cTaBUTCS, €CIIM OTBET YUEHHKA, YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OIICHKY
5, HO JaH 0e3 MCIIOJIb30BaHMsl COOCTBEHHOIO IUIaHa, HOBBIX NMPUMEPOB, 0€3 NPUMEHEHHs 3HaHUI B HOBOM
CUTyaluu, 06e3 MCIOJIb30BaHMA CBS3€H C paHee M3Y4YEeHHBIM MaTepHalioM M MaTepUaoM, YCBOEHHBIM IPHU
W3yYCHHUHU APYTUX MPEIMETOB; €CIM yUYallWMCs JOMYyCTUII OAHY OMIMOKY MM He Ooyiee IBYX HEIOYETOB U
MOJKET UX UCTIPABUTH CAMOCTOSATENIHO MIIM ¢ HEOOJIBILIOW TOMOLIBIO YUUTETIS.

OueHka 3 CTaBUTCA, €CIIM YYalIUICS MPABUIHHO MOHUMAaET (PU3NYECKYI0 CYIIHOCTh PAacCMaTPUBAEMBIX
SIBJICHUHN U 3aKOHOMEPHOCTEH, HO B €r0 OTBETE, UMEIOTCS OT/CI/IbHBIC MPOOEIIbI B YyCBOCHUHU BOIIPOCOB Kypca
(U3MKKM, HE NPEMATCTBYIOUIUE JalbHEHIIEMY YCBOCHHIO MPOrPAaMMHOIO Marepuajia. Ydalluics yMmeeT
MPUMEHATH TIOJTYYCHHBIC 3HAHUWS MPHU PEIICHUU MPOCTHIX 3a/lad C HCIIOJIb30BAHUEM T'OTOBBIX (DOPMYII, HO
3aTPyIHSETCS, €CJIM TPEOYIOTCS peoOpa3oBaHusl HEKOTOPHIX (HOPMYII. YUEHUK MOXKET JAOMYCTHTh He Oolee
OJTHOM TPpyOOW OMMOKM M JBYX HEIIOYETOB; WM HE Ooliee OJHOI TrpyOoii ommOKku U He 0oyee IBYX-Tpex
HerpyObIX OIIMOOK; WK OJTHOW HETpyOOii OMMOKHU M TPEX HE0YETOB; WM YETHIPEX UITH MATH HEJI0YETOB.

OueHka 2 CTaBUTCS, €CJIM YUAIIUICS HE OBJaJesl OCHOBHBIMHU 3HAHUSIMU U YMEHUSMU B COOTBETCTBUU C
TpeOOBaHUSIMH ITPOIPAMMBI U JIOIYCTHII 0OJIbIIE OTHOOK U HEJJOYETOB, YeM HEOOXOIUMO ISl OLICHKH 3.



Kputepun oneHnBaHus pacuyeTHOI 3aga4u.

Pemenne Ka)KI[OI\/'I 3aJa4y OLUCHUBACTCA, HUCXOOS U3 KPUTCPUCB, IPUBCACHHLIX B Ta6J'II/IH€

KadecTBo pemienns Onenka

[IpaBuiibHOE pellieHUe 3a]a4u:

NOJIyYeH BEPHBIA OTBET B OOLIEM BUIE W NPaBWIBHBIA YHCICHHBIA OTBET C yKasaHHeM €ro|g
Pa3MEpPHOCTH, MPH HAIUYUKM HUCXOAHBIX YPaBHCHUH B «00IIEM» BHIE — B «OYKBEHHBIX)
0003HaYEHHUSIX;

OTCYTCTBYET YHCIICHHBIN OTBET, WU apudmMeTHyecKas omrOKa IpH €ro MoIy4YeHUH, UiIX HeBepHast
3aMyCh Pa3MEPHOCTH MOTYYEHHOM BETHYHHBL, 4

3ajaya pereHa no AeUCTBUAM, 0e3 momyueHus o0mel GopMyIibl BEIMUCISIEMON BEIUYHHBL.

3ammcanbl BCE HeoOxomumble ypaBHEHUS B 00IIEM BUE W U3 HUX MOYKHO TIOTYYHTh MTPABHIBLHBINA
oTBeT (YYEHMK HE ycIled pelIMTh 3ajady 0 KOHLA WM HE CIPaBHJICS C MaTeMaTHYeCKUMH
TPYIHOCTSIMU) 3

3anucaHbl OT/ICIBHBIC YPABHEHUS B 00IIIeM BUC, HCOOXOAMMBIC [T PEIICHUS 3a1a4H.

I'pyOble OmMOKY B UCXOJHBIX YPaBHEHUSIX. 2

Kpurtepun ouennBanus jadopaTopHoii padoTsbl.

OueHka 5 cTaBUTCS, €CIM YYalIMICS BBIMOMHAECT pabOTy B TMOJHOM O0BEME C COONIOJEHUEM
HEOOXOMMOM TOCIIEIOBATEILHOCTH TPOBEACHHS ONBITOB M HU3MEPEHHM; CaMOCTOATEIBHO W
paloHaIbHO MOHTHUPYET HE0OXoauMoe 00OpyAOBaHHE; BCE OMBITHI MPOBOAHWT B YCIOBUAX H
peXnMax, OOECHEeYMBAIOIIUX TOJNYUYEHUE MPABUIBHBIX pE3yNbTaTOB M BBIBOJOB; COOIIOAAET
TpeOOBaHUsl MPaBUI TEXHUKU O€30MaCHOCTH; MPABWIHBHO M AKKypaTHO BBIMOJIHSET BCE 3allHCH,
TabNuIIbl, pUCYHKH. YepTexxu, rpaduKu, BEIUUCICHHUS.

Ounenka 4 cTaBUTCA, €CJIM BBIIIOJHEHBl TPeOOBaHUS K OIEHKE S5, HO OBbUIO JTOMYIIEHO JBa-TpU
HeJoueTa, He 0oJee 0JTHON Herpyoo OMMOKU M OJTHOTO HEJ0ueTa.

Ouenka 3 craBuTcs, ecau paboTa BBIMOJHEHA HE TIOJHOCTHIO, HO OOBEM BBITIOJTHEHHON €€ JacTu
MO3BOJISICT TONYYUTh MPABUIIBHBIN Pe3yiabTaT W BBIBOJ;, WJIM €CIIM B XOJ€ MPOBEICHUS OMNbITA H
MU3MepeHUs ObUTH JOMYIIEHBI OIIMOKH.

OueHka 2 CTaBUTCA, €CIIM pabdoTa BBINOJHEHA HE MOJHOCTHIO WM O0BEM BBHIMOJHEHHOW YacTU
paboT He MO3BOJISAET CAENaTh MPABHIBLHBIX BBHIBOJIOB; WJIHM €CIU OMBITHI, U3MEPEHUS, BEIYUCICHUS,
HaOII0IEHUs] TPOU3BOIMIINCH HEMPABHIIIBHO.

B Tex cayuasix, Korja y4yamuiics mokasajl OpUTrHMHaIbHBIN 1 Hanbosee paliMoOHaIbHBIN MOIX0 K



BBITIOJTHEHUIO pa0OThI U B Mpoliecce padoThl, HO HE N30eXkall TeX WM UHBIX HEJOCTaTKOB, OLIEHKA
3a BBINIOJTHEHUE PAaOOTHI IO YCMOTPEHHUIO YUUTENSI MOKET ObITh MOBBIIIEHA IO CPABHEHHIO C
YKa3aHHBIMH BBIIIIE HOPMaMHU.

JlaboparopHbie pabOThl MOTYT MPOBOIUTHLCS KaK MHIUBUAYAIBHO, TAK U JUISI IAPBI WA TPYIIIIBI
yyalmxcs.

Kpurtepun oueHnBaHus KOHTPOJILHBIX PadoT.

Pemenue xaxaoil pacueTHOM 3aja4uy OIICHUBACTCS, HCXOJA U3 KPUTEPHUEB OIEHUBAHUS PACUCTHOU
3a/1aud ; 3a7aHusl KOHTPOJBHBIX PAabOT , TpeOyrolue OTBETa Ha BOMPOC C TMOCIEAYIOIIHM
OOBSCHEHHEM OIICHUBAIOTCS MCXOJI U3 KPUTEPHUEB OLICHUBAHUS YCTHOTO OTBETA.

Bce monydeHnHbie 6ayuibl 32 KOHTPOJIBHYIO pabOTy CYMMHUPYIOTCS C MOCIICAYIOIIUM BBIYHCICHUEM
cpenHe apu(pMETHIECKOro ¢ yU4EeTOM KOJIMYECTBA 3aJaHi B KOHTPOJIBHOM paboTe.

Onenka npoekra.

Bricokuil ypoBeHb - OTmeTKa «5»

1. [IpaBHIIBHO TTOHSATHI 11€J1b, 33/1a4M BHITIOJHEHHUS ITPOCKTA.

2. CobunroieHa TEXHOJIOTHS UCTIOJIHEHUS IPOEKTA, BBIJEPKAHbI COOTBETCTBYIOIIHME JTAIbI.

3. [IpoekT oopmMiieH B COOTBETCTBUH C TPEOOBAHUSIMH.

4. TIposiBIEHBI TBOPYECTBO, MHUITUATHBA.

5. [IpenbsBICHHBINA TPOAYKT ACSITEILHOCTH OTINYAECTCA BHICOKMM Ka4eCTBOM HCIIOTHEHHS,
COOTBETCTBYET 3asBIICHHOU TEME.

[ToBbiIEHHBIN ypOBEHDb - OTMETKA «4)»

1. ITpaBWIIBHO TIOHSATHI LIEJTh, 3219 BBITOJIHCHUS ITPOSKTA.

2. Cobmro/ieHa TEXHOJIOTHS UCTIOJTHEHUS POEKTA, ATAIbl, HO JOMYIICHBl HE3HAYUTEIbHBIE OIINOKH,
HETOYHOCTH B O(DOPMIICHHH.

3. [IposiBIEHO TBOPYECTBO.

4. IlpenbsBIEHHBINA MPOIYKT AEATEIBHOCTH OTIIMYAETCSI BBICOKUM Ka4eCTBOM HCIIOTHEHUS,
COOTBETCTBYET 3asBIICHHOI TEMeE.

bazoBblit ypoBenb - OTmeTKa «3»

1. [TpaBWIIBHO TIOHSATHI [IEJTh, 32191 BBITOJTHCHUS MTPOCKTA.

2. Cobmro/ieHa TEXHOJIOTHS BBITIOJTHEHHUS TPOCKTa, HO UMEIOTCS 1-2 OmMOKM B ATanax uiu B
0o(OpMJIICHUH.

3. CaMOCTOATENBHOCTh MPOSIBIICHA HA HEAOCTATOYHOM YPOBHE.

Hu3zkuit ypoBens - OTmeTka «2»

[IpoeKkT He BBIMOIHEH WUJIN HE 3aBEpIIIeH

TecrupoBanue

OT1meTKa «5» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TTpaBUiIbHO OT 80% 1o 100% oT obmiero uncina
0aioB

OT1MmeTKa «4» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TTPaBUiILHO OT 60 % 1o 79% oT ol1ero yucna
0anoB

OT1meTKka «3» CTaBUTCS, €CJIM YICHUK BBITTOJIHIII TTPaBUIILHO OT 35 % 1o 59% oT ol1ero yucnia
0aioB

OTMeTKa «2» CTAaBUTCS, €CITU YYCHHUK BBIMOTHII MPaBUIBLHO MeHee 35 % oT oO1ero yucna
bannoB unn He mpucTynui K paboTe, UM HE TIPEICTAaBUII Ha IPOBEPKY.



Ipunoxenue 3.
OneHo4YHbIEe MaTEPHATBI.
Koutpoasnas padora Nel «/[unamnka. Kunemaruka

Bapuant Nel

1. bpycok cockasib3bIBaeT BHU3 110 HAKIIOHHOW TJIOCKOCTH C YTJIOM HAKJIOHA MJIOCKOCTH K
ropuszonty 30°. Kospduuuent tpenus 6pycka 0 HAKIOHHYIO II0CKOCTH 0,3.

A) N3o0pa3ute cuiibl, 1eHCTBYIONINE HA OPYCOK.

B) C xakuM yCKOpEeHHEM CKOJIB3UT OPYCOK MO HAKIIOHHON TUIOCKOCTH?

2. C BeprouieTa, JETAIIET0 TOPU30HTAIBHO Ha BbicoTe 320 M co ckopocThio 50 m/c, cOporeH
rpys.
A) Ckonbko BpeMeHu Oyzaet nagath rpy3? (ConpoTHBICHHEM BO3yXa MpeHEOpedb)
b) Kakoe paccTosinue nposieTuT rpy3 N0 rOPU30HTAIIN 32 BpeMsl IaJeHUs?
3. Kocmmuueckuii kopabnp maccoii 10 T 1BHxeTcst IO KpYroBoi opOHUTE HCKYCCTBEHHOTO CITyTHUKA
3emuu Ha BbIcoTe, paBHOM 0,1 paguyca 3emmnu.
A) C xakoli cuioit kopabuib nputsrupaercs k 3emie? (Maccy 3emiu NpuHATh paBHOMN
6-10%* kr, a ee paguyc — paBHEIM 6400 KM)
4. Ha ctaHke cBepisT OTBepCTHE AraMeTpoM 20 MM IPH CKOPOCTH BHEMIHUX Touyek cepia 0,4 m/c.
Omnpenenure HEHTPOCTPEMUTENBHOE YCKOPEHHE BHEITHUX TOUEK CBEPJIa U YKAKUTE HAlpaBICHHE
BEKTOPOB MTHOBEHHOM CKOPOCTH U HEHTPOCTPEMUTEIBHOIO YCKOPEHMSL.
Bapuant Ne2

1. Jlebenka, paguyc 6apabaHa KOTOpPOH 8 cM, MOJHUMAET IPy3 CO CKOpocThio 40 cm/c.
Omnpenenure HEHTPOCTPEMUTENBHOE YCKOPEHUE BHELITHUX TOUEK OapabaHa U yKakKUTe
HaIpaBlieHHE BEKTOPOB MIHOBEHHOUM CKOPOCTHU U LIEGHTPOCTPEMHUTENHEHOTO YCKOPEHUS.
2. Bpycok cockanb3bIBaeT BHU3 M0 HAKIIOHHOH IJIOCKOCTH C YTIIOM HAKJIOHA TUIOCKOCTH K
ropusonty 30°. Koaddurment tpenus 6pycka 0 HAKIOHHYIO MIOCKOCTh 0,3.
A) N3o0pa3ute cuibl, 1eHCTBYIONINE HA OPYCOK.
Bb) C kakuMm yCKOpeHHEeM CKOJIB3UT OPYCOK MO HAKIIOHHOM TIOCKOCTH?
3. Tlmamera Mapc, macca kotopoii paBaa 0,11 maccer 3emun, ynanena ot CoiHIIa HA pacCTOsSHUE,
B 1,52 pa3za Gosbie, yem 3emiis.
Bo ckomnbko pa3 cuna nputsbkerus Mapca k CoJHITy MEHbIIEe, 9YeM CHJIa TPUTSKEHUS 3eMITH K
Connny?
Kourpoabnas padora Ne2 no teme «CtaTnka. 3aKoHbI COXpAaHEHHS B MEXaHUKE»
Bapuant Nel

1. [Tynst maccoit 10 r, neTsias Topu30HTAIBHO CO CKOPOCThIO 347 M/c, omnaaaeT B CBOOOIHO
MOBEIICHHBIM HA HUTU HEOOJIBIIION SIIUK C TECKOM MacCOi 2 KT U 3aCTPEBAET B HEM.

Omnpenenure CKOPOCTH SIIIMKA B MOMEHT MOMAJaHUsI B HETO MYJIH.

2. IlogbeMHBIN KpaH paBHOMEPHO MOJHUMAET IPy3 Maccoil 2 T Ha BBICOTY 15 M.

Kaxkyro paboTy MpOTHB CUJIBI TSHKECTH COBEPIIAET KpaH?

3. Tpy6a maccoit 2,1 T u ayuHON 16 M JIEXKHUT Ha IBYX OIMOpax, pachoiI0KEHHBIX Ha PACCTOSAHUAX 4
U 2 M OT €€ KOHIIOB.

N3o6pa3zute cuibl, AeiicTByONIME HA TPYOY, OMpPEIeINUTe MIIeUH 3TUX CUJI OTHOCUTEIBHO TOUYKU
KacaHus TPpyObI C MPaBOil OMOPOI U 3aMUILIUTE YCIOBUE PABHOBECUS TPYOBI.

Bapuant Ne2



1. Ilyns maccoit 10 1, meTsmias TOpU30HTAIBLHO CO CKOpocThio 500 M/c, momanaeT B SAIIUK C
1eckoM maccol 2,49 kr, nexaiuii Ha TOpU30HTaIbHON IOBEPXHOCTH, U 3aCTPEBAET BHEM.

Yemy paBHa CKOPOCTH SIIMKA B MOMEHT MOMAJaHUsI B HETO Myau?

2. MomHOCTh IBUTATENs MOJheMHOTO KpaHa 4,4 kBT.

Onpeaenure Mosie3Hyro padboTy, KOTOPYIO CoBepIaeT ABuraTenb kpana 3a 0,5 mun, eciu KIT/]

kpana 80%?

3. K 6anke maccoit 200 kr u JyIMHON 5 M MmoBelIeH Tpy3 Maccoi 250 KT Ha pacCTOSTHUM 3 M OT

JIEBOr0 KOHIIA. baika CBOMMM KOHLIAMU JIEXKUT Ha ONOpax.

N3006pasute cuibl, IeHCTBYIONIKE Ha OaKy, OMpPEesIUTe IICYH STUX CUJI OTHOCUTEIHHO TOYKU

KacaHHsI OaJIKM C JIEBOH OMOPOI U 3alUIINTE YCIOBHE PABHOBECHS OAJIKH.

KonTpoabHas padora Ne3 nmo treme «Mousiekyasipaasi pusnka. OCHOBbI TEPMOJAUHAMHUKID)

Bapuant Nel

1. B TOHKOCTEHHOM PE3MHOBOM HIAPE COAEPIKUTCS BO3LYX Maccoil 5 r mpu Temmneparype 27° C u
atMocdeproM nasiernu 10° Ia.

Onpenenure 06beM mapa (MoIsIpHYIO MacCy BO3IyXa HPUHATH paBHOH 29 - 107 kr/MoIb.)

2. C uzaeanbHBIM ra3oM ObLT MPOU3BE/EH Mpoliece, N300pakeHHbIN Ha piucyHKe. Macca rasa
[IOCTOSIHHA.

HazoBute nponeccsl, NpOUCXOASIIUE C UICATBHBIM ra30M.

3.I'a3, cogepxatuiics B cocyzie MoJ MOPIIHEM, PACIIHPUIICS
u306apHo npu gasnennu 2-10° ITa ot o6vema Vi = 15 11 10
obwvema Vo =25 .

A) Onpenenure paboTy, KOTOPYIO COBEPIIIII T'a3, IPH
pacmpenun. 3006pa3ute 3TOT nporecc rpaguuecku B
KOOpAMHATAX P, V U JaNTe reOMETPUYECKOE HCTOJIKOBAHNE
COBEpIICHHOH paboTe.

b) Kaxkoe xonnuecTBO TEMI0TH OBLJIO COOOIIEHO Ta3y, €CIN ero
BHYTPEHHSS SHEPIUs IPU paclIMpeHnu yBenuumiack Ha 1 k/[x?

Bapuant Ne2

1. Cocyn 066emMoB 20 1 HATIOTHIIIN a30TOM, Macca KOToporo 45 T, mpu temneparype 27° C.
Omnpenenurte qaBleHUE ra3a B COCY/IE.

2. C uneanbHBIM Ta30M OBLT MPOU3BEIEH Mpollecc, M300pakeHHbIN Ha prcyHKe. Macca rasa
MOCTOSTHHA.

HazoBuTte nporiecchl, MpOUCXOIAIINE C UACATBHBIM Ta30M.

3. Temmeparypa HarpeBaTes uaeanbHol TeroBoit Mammuubl 227° C,
a Temneparypa xonogunsauka 47° C.

A) Yemy pasen KIIJ[ TerioBoit MmammHer?

B) Onpenenute paboTty, cCoBepiiaeMyro TEIJIOBOW MAIIMHON 3a OJIUH
IIUKJI, €CII XOJIOIMIIBHUKY COO0IIaeTcs KOJIMYECTBO TEIUIOTHI, PAaBHOE
1,5 xJIx.

KonTtpouabHas pa6ora Ned no teme «uexkrpocraruka. [locTossHHBII 3JIeKTpUYeCKHil TOK.
Toxku B pa3IH4HBIX cpeaax»

Bapuant Nel



1. JBa Toueunbix 3apsana q1 = 20 HKi u q2 = 50 1K1 pacnonoxxensl Ha pacctosinuu 10 cM apyr
OT JIpyra B BaKyyMe.

C Kakoil cuioi B3auMOACHCTBYIOT 3TH 3apsiibl?

2. . B 2JIeKTpOIMTHYECKON BaHHE XPOMHUPOBAHUE JIETAIN TPOBOAMIOCH IPHU CHJIE TOKa 5 A B
TeyeHuu | u.

Ornpenenure Maccy Xpoma, KOTOPBI Ocel Ha IeTalu. DIEKTPOXUMHUYECKUN IKBUBAJICHT XpoMa
0,18 mr/Km.

3. Ilnockuit BO3MymIHbIN KOHAEHCATOP eMKOCTHIO 0,5 MK®D MOIKIIOUHUIN K UCTOYHHUKY
nocrossHHoro Hanpspkenus: 100 B.

A) Kaxoit 3apsi1 HaKOIUT KOHJEHCATOP MPH 3apsiake?

b) Uemy paBHa sHEprust 3apssKeHHOTO KOHIEHcaTopa?

Bapuant Ne2

1.  DrnexTpuyeckuii TOK B BaKyyMe MPEACTaBIAET COOOH MOTOK IEKTPOHOB.

A) Kak MOJIy4UTh MTOTOK 3JIEKTPOHOB B BaKyyme?

B) B snexTpoHHO-1y4eBON TpyOKE MOTOK 3JIEKTPOHOB YCKOPSIETCS SJEKTPUUECKUM IOJIEM MEXIY

KaTOJIOM U aHO/IOM C Pa3HOCTbIO MOTeHInaoB 2 KB. Onpenennure ckOpocTh 3JEKTPOHOB NPU

JOCTHIKCHHI HMH AHOL2. Monyns 3apsnaa anektpona e = 1,6 - 107 Ku, macca smektpona 9,1 - 10°
Lkr.

2. Ilpu NOIKIIOYEHUH MJIOCKOTO BO3YIIHOTO KOHJIEHCATOPA K HICTOYHHUKY MTOCTOSTHHOTO
Hanpspkenus 120 B Ha konzneHcaTtope MoxeT ObITh HakorieH 3apsia 0,36 MxKo.

A) Onpenenure eMKOCTbh KOHJIEHCATOPA.

b) Uemy paBHa sHeprust 3aps>KEHHOro KOHJeHcaTopa?

3. Cepebpenue neranu npoaoipKaioch 0,5 4 Ipu CHIIe TOKa B AJICKTPOJUTHYECKON BaHHE 2 A.
Yemy paBHa Macca cepedpa, KOTOPOE OCEJI0 Ha AeTaan? DIEeKTPOXUMUYECKUI SKBUBAJIEHT cepedpa
1,12 mr/Km.

IIpomexyTounas arrecranus .MTorosast KOHTPoJIbHasA padora.

HTrorosas konTposbHasi padora Ne 10 3a kypc 10 kanacca.

| - BapuanT
Al. OGo3HaYCHNE CHUITBI TSKECTH?
1) F,; 2)8; 3)k; 4m
A2. O603HaueHNE KNHETUYECKON IHEPTHH.
E;  2)E;  3)E; 4N,
A3 Enunuiia usmMepeHus AaBleHuUs rasa.
1)[m]=xe; 2)[p]=11a;
Ke L >c
3 = 4 =,
) MO A M OTHE
A4. Enununa usmMepeHus yaenbHON TeTIOThl CTOPaHUs TOTUINBA.
74 7%
D=2 =
K Ke
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AS. CDopMyna JUIsl pacuéra yCKOPEHHUsL.

1) V=y, +d; 2)a= p .
3)s :r%hig ;A4S Zé;jx.

A6. dopmyna mist pacuéra epuojia KojaeoaHui.
DT—l' 2)v=
V )

JIr=v-T; HT =

SIN“|=

A7. Kakas u3 nepeqncieHHbIX (U3UUECKUX BETMYMH HE SIBIISICTCS CKAJSIPHON?
1)macca; 2)ILUTOTHOCTb;

4)nepemelnieHu

3)uHa; Juepemeny

AR8. Teno narpeBatoT. Ero BHyTpeHHSIS1 SHEPTHUA. ..
1)ymeHbIaeTcs; 2)yBeNn4YHUBaCTCS;
3)HeusmeHnsercs 4)MOXET yBEIMUNBAETCS B
; 3aBHCHUMOCTH OT BHELIHHUX YCIOBHH.

A9. Tlpu yBenuueHUH TeMIEPATyphl T€la YBEIUUNBAETCS. . .
1)ckOopoCTh MOJIEKYJT;  2)Macca MOJIEKYJT;

3)pa3mep MOJIeKY; 4)4uCio MOJEKYIL.
A10. TemnepaTypa miaBjaeHUs] KPUCTAUIMYECKOTO Tela HE U3MEHSIETCS, T.K.
1)unér npouecc pa3pyiieHus 2)U3MEHSIETCSI CKOPOCTh
MOJIEKYJT; MOJIEKYT;
3)pa3pyuiaercs KpucTaJliiMueckass  4)ycuiauBaroTcs KoseOaHus
peméTKa; MOJIEKYI.
A1ll. KonnuecTBo BeniecTa onpenensercs . . .
M m m M
1)M0’ 2)M, 3)mo, 4)NA.

A12. Macca mMonexyisl yrnekucioro rasa (CO,) paswo ...
1) 73-1 O k<, 2)73-1 O k<
3) 7.3-1G%=; 4) 7.3-1G%<
B1. Teno Maccoil 2K2 IBMXKETCSA CO CKOPOCTHIO 32 . KakoBa kunernueckast sHeprus rena?
c
1) 3 4orc; 2) 6o 3)9 o 4)18 e |

B2. Ilpu pasnoctu norennuanos 10B  spexrpuueckoe mosne cosepmaer padory 100w,
TIepeMEIAET 3aps. ..

1)1000Kz;  2)100Kz;  3)10Kz;  4)0,1Kx,



B3. TIlo rpaduky konebaHuii OMPENEITUTH

aAMIUTATYLy U TIEPHO] KOJICOaHHI N
1)2m, 4c; 2)1m, 5¢; ED
3)Su, 4c; a)2m, 3c. VAR
B4. UM3oOpax€uubiii  rpaduKk  COOTBETCTBYET YpPaBHEHUIO
UJICATBHOTO Ta3a npu M=cons y M=cons 4
1) pV=con; 2) § =cons, ) /
v 0 T
3) T =cons; 4) QO=cons,
OueHuBaHne UTOTOBOM KOHTPOJIbHOM PadoThI.
e [lepesod 6an108 6 oyeHKU Ouenxa
21-24 6 5
15-20 06 4
9-1406 3
0-80 2
| - BapnanT Il - BapnanT
Al. 2 Al. 1
A2. 2 A2. 1
A3. 3 A3. 2
Ad. 1 Ad. 1
AS. 1 AS. 2
A6. 3 A6. 4
A7. 4 A7. 4
AS8. 2 AS8. 2




A9. 1 A9. 1
A10. 2 A10. 3
All. 3 All. 2
Al2. 1 Al2. 1
Al3. 1 -

B1. 2 B1. 3
B2. 4 B2. 3
B3. 3 B3. 1
B4. 2 B4. 3

Ipuioxenne 4.
Y4eOHO-METOAMYECKHIT KOMILJIEKT:

1.ITporpammel 11t o0ieo6pazoBarenbHbIX yupexaenuit. U1 «Ipoda» 2012 r.

2.IToypounsie pa3padotku no ¢pusuke 10 knacc. Bonkos B.A. — M.; BAKO, 2013. — 464c.
3.®u3uka 10 knacc: yueGHUK Ui 00111€00pa30BaTENbHbBIX YUpEKIEHUI: 0a30BbIi U NMPOQUIbHBIN
ypoBHW/I".SI.Msikuies, b.b.byxoBues, H.H.Cotckuii; 3 (o) pen. B.M.Huxkonaera,
H.A.TlapdenTtreBoii, - 18- nzmanune — M: IlpocBemenne, 2010 — 336¢.

4.®usuka. 3amaynuk 10 — 11 kmaccel: mocoOue nansi oO0IIeoO0pa3oBaTENbHBIX YUPEKIACHUMN/
A.Il.PeimMkeBuy. — 15-e usn., crepeorunnoe M.JIpoda 2011 — 188c.

5.Kabapaun O. ®. DxcnepuMeHTabHbIe 3aaHus 1o ¢pusuke. 9—11 ki.: yueO. mocobue s
ydamuxcs oomeoopazosat. yupexaenuii / O. @. Kadapaun, B. A. Opnos. — M.: Bepoym-M,

2001. — 208 c.

L{udpoBbie 00pa3zoBaTebHBIE PECYPCHI:

http://school-collection.edu.ru/catalog/teacher/? &subject[]=30

http://fcior.edu.ru/

http://www.proshkolu.ru/org/don
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