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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON porpaMmsbl, peacraBieHHbIX B DI'OC COO, a Takke ¢ yuéToM deaepaibHOM
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMel 1o (u3MKe HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO Kk mUIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3UKU: TMUYHOCTHBIE, METANpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0yueHHUsL.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
pUMEHEeHNE PU3NYECKUX 3HAHUI ONpeieNsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpHUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nKku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeJHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBiseTcss (OPMUPOBAHME IMPEACTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana (GU3nYecKoi HayKu, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ul ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaniioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHH.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYAOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (dopMupoBaHHE HHTEpeCca W CTPEMJICHHS OOYYAIONMXCSd K HAyYHOMY HW3YYEHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK Pe3ylIbTaTa M3y4YeHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IMYHBIX 33Jad C SBHO 3aJaHHON (u3mueckon
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TIPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKOU
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adopaTOPHBIX U MPAKTHUECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U MIEPEMEIICHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, IMHEIHAsA CKOpocTh. [lepron n yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHHEMATHUYECKUX XapaKTEPUCTUK JTBIKCHHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Nnpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU IMpPU PABHOYCKOPEHHOM JBM)XKEHHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHUU TeJa B )KUIAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenue aOCOMIOTHO HEYNPYroro yaapa € IOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 000CHOBaHHUE.
Bbpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. Konnuecto BewecTsa. [locTosinaas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOH TEOPHH
ueanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeJHeHd KHHETHYECKONW HSHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanerona. M3onponeccsl B HACAIBHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mpencraBieHue H30IMPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbITe! 10 AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UICAIIBHOTO T'a3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeaIbHOTO ra3a. Buzpsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIU s, U3IIydeHHE. Y IeTbHas
TEIIOEMKOCTBH BellecTBa. KoMuecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamMuku. HeoOpatuMocTs mpoiieccoB B IpUpPOE.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UIIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHYECKUE IPOOIEMbI TEMJI0IHEPTeTHKH.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACWCTBUEM CXKATOT0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAILIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mousd. [IpuHImn cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

Pabota cun anextpocratudeckoro noss. [lorenuan. Paznocts norennuanos. [TpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJIe. [JuaneKkTpudecKkas MpoOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJAEHCATopa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM5NeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. Y nensHOE COINPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) anekTpuyeckoit nenu. KopoTkoe 3amMbIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DneKTpuueckuii TOK B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTEIbHBIN pa3psa. MoTHHUS.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISL TPOBOJIUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



Nzydyenne kypca ¢usukm 06a3oBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS € Y4ETOM
COJICPXKATEIbHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, HAay4HbIH (akt, rumore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIrOJCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nuddysus, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
’KUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXHOCTH BO3IlyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTHe), JBUTATelIb BHYTPEHHETO CropaHus, NapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
AJIEKTPOOCBETUTEIILHBIC TIPUOOPHI, FATbBAHHUKA.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpeaHEero o0mero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEYHUTHh  JIOCTHKEHUE  CIEAYIONUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX B MTPEIMETHBIX 00pa30BaTEeIbLHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pPE3yNIbTaThl OCBOCHMs yueOHoro mpeamera «DHU3MKa» JODKHBI OTPAXaTh
TOTOBHOCTh M CHOCOOHOCTH OOYUarOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpHEHTAllMi, ITO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIEeCTBa,
paCIIMPEHHUE KU3HEHHOIO OIBITa U OIBbITA AEATEIIBHOCTU B IPOLECCE PealM3alid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOM I€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOyyaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIeCTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKMX M JE€MOKPAaTHYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpECAaX TI'Pa’KAAHCKOTO OOIECTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3ally;



YMEHHE B3aUMOJECHUCTBOBAaTh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOM IEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CHOCOOHOCTh OIICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOIO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYast ICTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K pa3uyHbIM chepam mpodeccuoHanbHOM AeSITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mpodeccun u
peanu30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHUIO M caMO00pa3oBaHUIO B 00nacTu (PU3MKU HA
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME TJ00AILHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IUTAHUPOBAHKE U OCYILIECTBJICHHE IEHCTBUIN B OKpPY KaIOIEeH cpe/ie Ha OCHOBE 3HAHUS 1esel
YCTOWMYUBOTO PA3BUTHS YEIIOBEUECTBA;

pacmiMpeHue OmbITa JEATEIIbHOCTH JKOJOTHUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

0CO3HaHME IIEHHOCTH HAyYHOU JEATEeNIbHOCTH, TOTOBHOCTh B Mpoliecce U3ydeHus Gpu3nku
OCYILECTBIIATh MMPOEKTHYIO U UCCIIE0BATEIbCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJjoruyeckue AeMcTBUA:
CaMOCTOSTENLHO (POPMYIMpPOBATh U aKTyadU3UpPOBATh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LENN IeITEIbHOCTH, 33/1aBaTh MapaMETPbl U KPUTEPUU UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMbBIX (PM3NUECKUX SBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTH, OLCHHWBATh COOTBCTCTBUC pe?.yJ'IBTaTOB OEIIAM,
OLIEHUBATh PUCKU MTOCIEACTBUM NEATEIBHOCTH;



KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSAX pPEaJbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU U MeTOoAaMH (pusmdeckoi
HAYyKH;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIBCKON M MPOCKTHOW AESITETHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEUICHH 3aau
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BIIAJCTh BHUJAMH JCSATEIBHOCTH MO TMOJYYEHHIO HOBOI'O 3HAHMs, €r0 HMHTEpIIpETaluH,
peoOpa3OBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC TIPU CO3aHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUTIOTE3Y €€ PEIICHHs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTeNIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

aHAIM3UPOBATH MOJTYYECHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KDUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH B (POPMYITHPOBATH COOCTBCHHBIE 33/1a4U B 00Pa30BaTEIBHON JACSITEILHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI ¥ PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]]a4H, TONYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4YeHUs WHOOpMAIMU (GU3HUECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHaIW3, CHCTEMAaTH3allui0 W
MHTEPIPETAINIO UHPOPMAIINH PAa3TMYHBIX BUOB U (DOPM MPEICTABICHHUS;

OIICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEeIICHHH KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHW3alMOHHBIX 33/1ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, TPaBOBhIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE30MMacCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOT0 COJEpKaHUS B pazIWyHbIX (opmatax ¢ yu€Trom
Ha3Ha4YCHWS MHPOPMAITUH U 1[EICBON ayIUTOPHUH, BEIOMPAs ONTUMAIEHYIO (DOPMY ITPEICTaBICHHUS
U BU3YaJIU3aIlHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU M BO BHEYPOUHOI! 1€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTEHI;
pa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOUYKY 3pEHHUsA C HCIIOJb30BAHUEM S3BIKOBBIX
CPEICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOI'0 YJI€HA KOJUIEKTUBA;



IIPUHMMATh LEJIA COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPIWHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEIENIAT POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJAEH C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B DPA3IMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh IMO3HABATEIIbHYIO JESITCIIBHOCTh B 00OjacTu (pu3uku u
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IJIAH PEUICHUsI PACUETHBIX M KAYECTBEHHBIX 3aj]1ad, IUJIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK{ y4eOHOTO MIpeAMETa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEeHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATH (POPMUPOBAHUIO U TIPOSBIICHHUIO SPYAUIIMH B 0071aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHLHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

MCIIOJIH30BATh MPUEMBI pe(DIICKCUH IJIs1 OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mpotiecce 1O0CTHXEHUSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (hU3UKE AJIs
YPOBHSI CpeHero o0IIero o0pa3oBaHus y OOYUYaAIOIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIH
WHTEJUICKT, MPE/oIaraomuii copMUpoOBaHHOCTD:

CaMOCO3HaHMS, BKIFOYAIOIIEr0 CIIOCOOHOCTh ITOHUMATh CBOE 3MOIMOHAILHOE COCTOSHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON CeEphI, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSI, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBENICHUE, CITOCOOHOCTh aaNTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHUSIM U TPOSIBIISATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOMIEH CTpeMIICHHE K JOCTHMIXKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;



OMIIaTHH, BKJ'IIO‘IaIOH_[eﬁ CIIOCOOHOCTh MOHHUMATh OMOIHOHAJIIBHOC COCTOAHHUEC OPYTHUX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUA OGH.IGHI/IH, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKNUBAHULIO,

COoMaJIbHBIX HAaBBIKOB, BKIHOYAIOIINX CIIOCOOHOCTH BBICTpAaNBATh OTHOLICHUA C APYI'UMHU
JIFOAbMU, Sa6OTI/ITBCH, IIPOABJIATE HHTEPEC U paspCliaThb KOH(l)J'II/IKTBI.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenust B 10 Ki1acce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (GU3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOMU
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MOJeNH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] HpU pELICHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
paBHOMEpHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JIBI)KEHUE IO OKPYKHOCTH, HHEPLIUS, B3aUMOICHCTBHE Tell, UG Py3ust, OPOYHOBCKOE ABIKEHHE,
CTPOEHUE JXKUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl IpU HarpeBaHuU (OXJIAKIACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAUus, IUIABIECHUE, KPHUCTAUIN3aLUs, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IIpyU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJly MapaMeTpaMu COCTOSIHMSI ra3a B H30IpolLieccax, 3JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps1/10B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIOJB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLUaNbHAas SHEPIusi, MeXaHudeckas padoTa, MeXaHWMYecKas MOIIHOCTb; MpuU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCIIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOICTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢usnyeckue BEIMYMHBI: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOTO0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabora rasa, Ko3QQUIHMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATENS; IPU ONUCAHUM MPABUIILHO TPAKTOBATh (PU3NUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYMH,
uX O0O0O3HAYEHWs U EAUHMIBI, HAaXOJIUTh (QOPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEITUYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HANpsDKEHHOCTh TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIMAJIOB; IPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUI



paBHOIpaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJEKYIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHMYECKOW SHEPrHUH TEIUIOBOTO JIBUKECHUS
MOJIEKYJT C aOCOJIIOTHOHM TeMIiepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXpPaHECHHUS
AIEKTPUUYECKOTO 3apsija, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTh yCIoBUsS MX O€30MaCHOTO UCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBIMOJHATh JKCIEPUMEHTHI MO HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W IPOLECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu SToM  (HOpMyIHpOBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3 MPEATIOKEHHOTO
000pyI0BaHusl, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUs M HCIOIb30BaTh H3BECTHBIE METOJbI OLEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NIECKUMHU BEIMIMHAMHE C HCIIOJIb30BAaHUEM TPSMBIX
U3MEpPEHHl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATh DPE3YyJbTAThl IMOJIY4YEHHOM
3aBHCUMOCTH (PU3UYECKHX BEJIMYUH B BUJIE TAOIHI] U TPadUKOB, IeJIaTh BHIBOJBI 110 pe3ylIbTaTaM
HCCIIC/IOBAHMS,

coOmoaTh mpaBmia 0€30MacHOrO TpyAa TpPU TPOBEICHHHM HCCIEAOBAHMA B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOTO 000PYAOBAHMUS,

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOW MOJENbI0, HCIOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

MCIIONIF30BAaTh MPH PEIICHUHU YIeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIHOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
HOMYJISIPHOM HH(DOPMAITUH, TOTyYeHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKH aHAIM3HPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU JUII 00€CTICUeHUS
0€301MacHOCTH TIpU O0paIeHnH ¢ MPUOOPAMHU U TEXHUIECKUMHU YCTPOUCTBAMH, JUTSI COXPAaHEHHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B TpyIINE C BHITOJTHEHUEM PAa3IMYHBIX COIMATBHBIX POJIeH, TUIAaHUPOBATh PaboTy
TPYIIBI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yilbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA

JIEMOHCTPHPOBATh HA TpUMeEpax poiib U MecTo GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMH
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOMN
NeSITeIbHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;



YUUTBIBATh TPAHUIBl TPUMEHEHUS M3YyYCHHBIX (PU3NUYECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUH 3apsia, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siI€pHAsi MOJIEIb aTOMA, HYKJIIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLNS, JAEWCTBUE MAarHUTHOIO II0JI1 Ha IPOBOAHMK C TOKOM M JBIKYLIMICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIEOaHUs ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUSg  CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pOJIa, ECTECTBEHHAsl U MICKYCCTBEHHAs PallOaKTUBHOCTD;

ONKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIC SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUHM 3apsii, CHJa TOKA, JJIEKTPHUECKOE
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAsl CUIA,
paboTa Toka, MHAYKLUHS MarHUTHOro Tojs, cuina Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUsl JIEKTPUYECKOT0 UM MAarHUTHOTO IMOJIEH, MEepUoJ M 4YacToTa KojeOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIynasCc (OTOHA, IMEpPUOJ TOoJypacmajaa, IHEeprus CBS3U ATOMHBIX SJep, NpU OMHCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, HUX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUMHBI;

aHaJTM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, UCHONB3Ys (DU3MUECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W MAPAIENBHOIO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHENHOTO pacHpOCTPaHEHUsl CBETA, 3aKOHbI OTPAXEHMsI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITElHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPAHEHUS
MMITyJIbCa, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOTO YHCIIA,
noctynatel bopa, 3akoH paguOaKTHUBHOIO pacmajaa, IOpU OSTOM pasziudyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OIpPECIIATh HAIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3aBaeMOE TUIOCKUM 3€pKajiOM, TOHKOW JTMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJNb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHU: 1mpu 3ToM  (OpMYIHPOBATH
npoOemMy/3agady U TUIIOTE3Y YI4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/10BaHus1, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (PHU3UUYECKUX BEJIWYHMH, INPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



UCCIIEI0BAaTh 3aBUCUMOCTHU (PU3UYECKUX BEJIMYHH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTe BBIBOABI IO pe3yjibTaTam
UCCIICJOBAHMS],

coOuoaTh IpaBuia 0O€30MaCHOro TpyJa MpU IMPOBEICHUM HCCIEI0BAaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO, HCHOJb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUPATh (PU3MUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHEI,

pelaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMYECKU HENPOTUBOPEYMBYIO LEHNOYKY
paccyKIeHUI C ONIOPOi HAa N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHMUS;

UCTIOJIB30BAaTh MTPH PEIICHUH y4eOHBIX 33]]a4 COBPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUT
JUIL TIOWCKA, CTPYKTYpUPOBAHHS, WHTEPIPETAlMd W MPEICTaBICHHS y4eOHOW W HaydHO-
HOMYJISIPHOM MH(OPMAIUK, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
HOoJy4aeMyro HH(opMaIuio;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBUS UX O€30MaCHOT0 UCIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

IPUBOAUTH NPUMEPBl BKJIAaJa POCCUICKUX M 3apyOEKHBIX y4EHBIX-(U3HKOB B pa3BUTHE
HAaYyKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCII0JIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3KKE B MOBCEIHEBHOM KU3HU JIJIs1 00ecnieueHus
0€30MacHOCTH IPpU OOpPAILEHUH ¢ MPUOOpPAMH M TEXHUUYECKUMU YCTPOMCTBaAMHU, JJIsi COXPAaHEHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh paboTy
IpyOIbl, palUOHAJIbHO pacHpelessiTh OOA3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBaTHO OLICHHWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosnun4yectBo 4yacos
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/m Konrposbusie  IIpakrnyeckue
IporpaMmmsl Bcero
padoThI padoThbI

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

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

dusnka 1 METOJIbI HAay4YHOTI'O

1.1 2 https://m.edsoo.ru/U9A7W1K5E
[IO3HAHUS
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka https://m.edso0.ru/BOC4C7J3K
2.2 JluHamuka https://m.edso00.ru/O8D5S0P60O
2.3 ‘ 3aKOHBI COXpAaHEHUS] B MEXaHHKE 6 1 1 https://m.edso0o.ru/N7L60O5UOR
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 Ocropt MOTICKYIAPHO™ 9 1 https://m.eds00.ru/N507Q8C1J
KUHETHYECKOU TEOPHUU
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3 TPETATHHIE COCTOTHIA BeMecTRa 5 https://m.edso0.ru/H5Y0Y6UON
®da30BbIC TEPEXOIbI
Hroro no paszneny 24
Paznea 4. DJJJEKTPOJINHAMUKA
4.1 DJeKTpocTaTHKa 10 1 1 https://m.edso0.ru/L6V2T3W4D



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D

[ToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

4.2 12 https://m.edsoo.ru/D1POD5NOV
Toku B pa3mu4HBIX cperax
Hroro mo pazaeny 22
Pe3epBHOe Bpemst 2 https://m.eds00.ru/POC60O5E6S
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

INOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

Ne

o/ Tema ypoka

®du3nka — HaykKa 0 IpUpo/Ie.
1 HayuHnbie MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo pusuku B
(GhOopMHPOBaHUK COBPEMEHHOM
2 Hay4YHOM KapTUHBI MUDa, B
MIPAKTUYECKOU IESITENBHOCTH
TroIei
Mexanudeckoe JBMKEHUE.
OTHOCHUTENHLHOCTD
3 MEXaHMYECKOI'O JIBUKCHUS.
IIepemerienue, CKOpOCTb,
YCKOpEHHE

PaBHOMEpHOE ITPAMOIMHENHOE
JBUKECHHE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/E217J5M0Q

https://m.eds00.ru/M9G2U7G3Y

https://m.edso0.ru/P6K2M1J8Y

https://m.edsoo.ru/T1K7L3W6W

PaBHOYCKOpEHHOE
HpﬂMOHHHeﬁHoe JABUIXKCHUEC

CBoOoiHOE TTasieHHe.
6 YckopeHue cBOOOIHOTO
naieHus

https://m.edsoo0.ru/P1K4R5T8E

https://m.edso0.ru/D8Y00Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

KpusosnHeliHOE NBUKEHUE.
JIBr>keHre MaTepuaibHON
TOYKH 10 OKPY>KHOCTH

https://m.edso0.ru/L200X7X5R

[IpuHLIHAII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBalii
3aKoH HproToHa

https://m.edsoo.ru/E2T5A6R2R

Macca tena. Cuia. [punnun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa miis
MAaTEepUAIBHON TOUYKHU

https://m.edso0.ru/C6Y314T90

10

11

Tpetuii 3akoH HeroToHa 11
MaTEepUAIbHBIX TOYEK

3akoH BCEMHUPHOT'O TATOTCHUA.

Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/F3L2E1N8O

https://m.edsoo.ru/Y7V6A910U

12

Cwuita ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.eds00.ru/S107Y6240

13

Cuna tpenus. Koapdunuent
TpeHus. Cuita COnpoOTUBIIEHUS
NpY JABWKEHHUH TeJla B
KHUJIKOCTH WJIH Ta3e

https://m.edso0.ru/Q713Z705R

14

[ToctynarensHoe u
BpaIaTebHOE JBUKEHNE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenTt cuisl. ITnedo cumsl.
VYcioBust paBHOBECUS
TBEPIOTO TeNIA

https://m.edsoo0.ru/F7TP3NOX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

15

16

17

18

HNMnynec MmaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPIUU

[ToreHuunanbHas SHEPTHUS.
[TorenuuanbHas SHEPTUS
ynpyro aepopMrupoBaHHOK
npyxuHbl. [loTeHnanpHas
SHEPTuUs Tea BOIHU3U
MOBEPXHOCTU 3eMIIH

[ToreHunanbHbIE U
HENOTEHLMAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHUUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOI
SHEPrUu

https://m.edsoo.ru/H5D7TOB4E

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/W8A7F7M5D

https://m.eds00.ru/Z607T1Y0W

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBsi3u pabOTHI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUH Tela

https://m.edsoo.ru/USK5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

Ha IPUMEPE PaACTIKEHUS
PE3UHOBOTO KIyTa»

20

KonTtponbHast pabora o Teme
«Kunemaruka. /luHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE

https://m.edsoo.ru/T7K9U6P0U

21

22

23

24

25

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKCHUS U
B3aMMOJEHCTBHS YaCTHL]
BelecTsa. Monenn CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
TEN

Macca monekyn. KonugectBo
BelecTBa. IlocToaHHas
ABoraapo

TennoBoe paBHOBECHE.

Temneparypa u €€ usMepeHue.

IIxana remneparyp Llenbcus

Uneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edso0.ru/W9Y8G6N2B

https://m.edso0.ru/B9Z2W7H6V

https://m.edso0.ru/X6P9D004R

https://m.edso00.ru/S9H7NOC9G

https://m.edso0.ru/P8Z7G8W1B

26

AOcoroTHas TeMIiepaTypa
Kak Mepa CpellHei
KMHETUYECKON YHEPTUHN
JBUKEHHUSI MOJIEKYII.
YpaBHenue Menneneena-
Kunaneiipona

https://m.edso0.ru/T1D8S610W



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W

27

3akoH JlanmbToHa. ["a3oBbIie
3aKOHBI

https://m.edso0.ru/02B9U2D3K

28

JlaboparopHas paboTa
«HMccnenoBannue 3aBUCUMOCTHU
MEX]y IapamMeTpaMu
COCTOSIHUS Pa3peKEHHOTO
rasa

https://m.edsoo.ru/I2K2B2K9B

29

30

H3onponeccel B nieaibHOM
ra3e u ux rpapuaeckoe
IIpeJICTaBICHNE

Buytpennss sueprus
TEPMOJMHAMUYECKON CUCTEMBI
1 CIIOCOOBI €€ U3MEHEHHS.
KonmuaecTBO TEnnoTe 1
pabota. BHyTpenHss sHeprus
OJHOATOMHOI'O HJI€aJIbHOTO
rasa

https://m.edsoo.ru/K6V3N5R4H

https://m.edsoo0.ru/\V7F1C7N4Z

31

32

33

Bunae! rerionepenaun

Y enpHas TEMI0EMKOCTh
BemecTBa. KonnuecTBo
TEIUIOTHI IIPHU TEIJIONEPEAAUE.
AnrabaTHBIN mporecc
[IepBb1it 3ak0H
TEPMOJMHAMUKH U ET0
IIPUMEHEHHUE K U30IIpOLIEcCam

https://m.edsoo.ru/X3N2U0B8H

https://m.edsoo.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2W0B8N9B

34

HeobpaTtumocTs nporeccos B
npupozae. Bropoii 3akoH
TCPMOANHAMHUKNU

https://m.edsoo.ru/Y219P2D8R



https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R

35

ITpunnun nevicreus u KI1/]
TEIIOBOM MaIlINHBI

https://m.edsoo0.ru/M5V2V8Q3K

36

37

ukn Kapnao u ero KII/

DKoJoru4eckue npooIeMbl
TEIUIOPHEPTETUKHU

https://m.edsoo.ru/POB5H2R70

https://m.edsoo.ru/M9L9K2T2D

38

Ob6o06maromuit ypox
«MonexymnsipHas GU3MKa.
OCHOBBI TEPMOTMHAMUKH

https://m.edsoo.ru/J3POM3M8U

39

40

41

KonTtponpsHast pabora o Teme
«MonexymnsipHas (GU3MKa.
OCHOBBI TEPMOAMHAMUKI

[TapooOpa3zoBanue u
KoHAeHcanus. Vcnapenue u
KUTICHUE

AOconroTHaAs U

OTHOCHTEIIbHAS BIIAYKHOCTD
BOo3ayxa. Hacelennslii map

https://m.edsoo.ru/T5D8B2H8P

https://m.edsoo.ru/L6P7V0OV5K

https://m.eds00.ru/0O0Z1Y4T7V

42

43

TBépnoe Teno.
Kpucranmnnueckne n
amopQHbIe Terna.
AHN30TpOnUs CBOMCTB
Kpuctayos. XXuakue
Kkpuctaysl. CoBpeMEHHbIE
MaTepuaibl

IImaBnenue u
KpUcCTaJuIM3alus. Y aenbHast
TEIIOTA IJIaBIICHUS.
Cyb6numarus

https://m.edsoo.ru/Y110X402N

https://m.edsoo.ru/I2D111B7Z



https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z

44

YpaBHEHHE TEIIOBOrO
Oaanca

https://m.edsoo.ru/Z1E3H5N9R

45

46

47

48

49

50

DrneKkTpusanus Ted.
DnekTpuueckuii 3apsa. JIsa
BU/JIA SJICKTPUYCCKHUX 3apsi/IOB

[TpoBOHMKY, TUIIEKTPUKHU U
IIOJIYIIPOBOJHUKH. 3aKOH
COXPaHEHHMs ANEKTPUUECKOTO
3apsza

B3aumoneiicTBue 3apsioB.
3akoH Kynona. Toueunslii
JJIEKTPUUECKU 3apsia

HanpsixéaHoCTh
3JIEKTPUYECKOTO IOJIS.
[IpyHIMD Cynepno3uLu
JJIEKTPUYECKUX MoJen. JInnun
HaIpPsHKEHHOCTH

Pab6oTa cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmman. Pa3nocTs
MMOTEHINAIOB

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B

SJICKTPOCTATHUYCCKOM IT0JIC.
I[I/I3J'ICKTpI/I‘-ICCKa$I
IMPOHUITACMOCTDb

https://m.edsoo.ru/F60O5VAGTT

https://m.edsoo.ru/Y3C60902E

https://m.edsoo.ru/C7L3D2A3E

https://m.edsoo.ru/L6H5X6VOF

https://m.edsoo.ru/Y3S7V9O5E

https://m.edsoo.ru/\V6B9B9C2F

51

DIIEKTPOEMKOCTS.
Konpaencarop

https://m.edso0o0.ru/T954S0D9Z



https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJIEHCaTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaboparopHas pabota
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaropa"

https://m.edsoo.ru/USA5V5TON

54

[Tpunumn neicTBus u
NpUMEHEHHE KOHJICHCATOPOB,
KOTIIMPOBAJILHOTO arapara,
CTPYHMHOTIO IIPUHTEPA.
DINeKTpOCTaTUYECKas 3allIHTa.

3azemileHne AIIeKTPOprUOOpPOB

https://m.edso0.ru/Q4G7F3C8X

55

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyLIECTBOBAHHS.
[TocrostaubIil TOk. Cuna Toka.
Hanpsixenue.
Conpotusnenue. 3akoH Oma
JUTSI y9acTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnenmoBsarennsHOE,
napajielbHOe, CMEIIaHHOE
COCIIMHEHHUE TPOBOHUKOB.
JlaGopartopHas paboTa
«M3y4yeHune cMeanHoro
COEZMHEHUS PE3UCTOPOB

0.5

https://m.edsoo.ru/E6M2W7W7S

57

PaGora 1 momHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/FOP117R3B

58

3akoH Oma 11 MOJIHOU
(3aMKHYTO¥) 3JIEKTPUUECKON

0.5

https://m.edsoo.ru/ASWI9HOE7R



https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R

59

60

uenu. Koporkoe 3ampIKaHue.
JlaGopaTtopHnas pabota
«3mepenune DJ1C nctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

PesepBHBIi ypOK.
KoHTpoinbHas pabora 1o Teme
"DnekTpoauHamMuka" /
Bcepoccutiickas mpoBepoyHast
pabora

O06o06maromuit ypox
«INEKTPOTUHAMHKAY /
Bcepoccutiickas mpoBepoyHast
pabota

https://m.eds00.ru/COP3IM7K1P

https://m.edso0.ru/C11I0M2I3L

61

DNeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepXITpoOBOIMMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

DIIeKTPUUECKHUI TOK B
Bakyyme. CBoiiCTBa
DIIEKTPOHHBIX IMyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TomynpoBOIHHUKH, HX
coOcCTBeHHas ¥ MpuMecHast
npoBoauMocTs. CBoMCTBa p—
n-nepexona.
[ToxynpoBOAHUKOBEIE
npubopHI

https://m.edso0.ru/N7T4N7L6C



https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C

64

65

DIIEKTPUUECKUH TOK B
pacTBOpax M paciuiaBax
AJIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS
JMCCOIMAINS. DIIEKTPOIIN3

DJIIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITEJIbHBIN pa3psl.
Monnus. [1mazma

https://m.edso0.ru/Z4G7R716D

https://m.edso0.ru/Z8P8F7F4P

66

DneKkTpuuecKue Npudopsl U
YCTPOMCTBA U UX
NPaKTUYECKOE IPUMECHEHHE.
[TpaBuia TeXHUKH
0e301acHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonTponbHas padbora no teme
«INEKTPOCTATHKA.
IToCTOSHHBIN DIIEKTPUYECKUN
TOK. TOKM B pa3iavyuHbIX
cpenax»

https://m.edso0.ru/Q3H4L9K6L

68

PesepBHBIi ypOK.
O06o0maromuii ypok 1mo TeMam
10 xmacca

https://m.edso0.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME

68



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEpLMAJIbHAs cucTeMa OTCY€Ta, abCOJIIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3us, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE KHUAKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXXHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMH COCTOSIHMS rasa B

H30IIponeccax; JICKTpU3ausa T, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BH)KEHUE, HCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
10.4 NOTEHIMAJbHAsT HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeprus, pabora rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsij,  DJIEKTPUYECKOE  IIOJIE,
HaNpspKEHHOCTh I0JI, MOTEHLMAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJb3Ys
(¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TATrOTeHMS, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEpPruu TEIUIOBOTO ABMXKEHUS MOJIEKYJ C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIpaXXEHHE U YCIOBUS (TpaHMIIbI, 00JIaCTH) TPUMEHUMOCTHU

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIBb30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHMI;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCTIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIIEIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
UCCIIC/IOBATEIbCKON M TIPOCKTHOW JESTEIFHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
VCIIOBUSL 3aJauydl  BBIOMPATh (PU3NYCCKYIO MOJICNb, BBIACIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3NIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUMN C OIIOPOM HA N3yUYEHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYY€HHON U3 Pa3INYHBbIX HCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Mcnonb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynime ¢ BHIIIOJIHEHUEM Pa3JIMYHBIX COLIMANIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YYAaCTHHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3naeia

Konx nposepsiemoro

3JEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYrKarouero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayunblie TUIIOTE3BI.
®du3nyeckrue 3aKOHbl U TEOpUH. [ paHUIIbI
MIPUMEHUMOCTH (bu3HgecKux 3aKOHOB.
[Ipuaiun coorserctBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOM
HAay4YHOM KApTUHBI MHUpPA, B MPAKTHYECKOMN

NEeITEILHOCTH IO
MEXAHUKA
KMHEMATUKA

211

MexaHn4deckoe JABWKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOT'O

nBuxeHus. Cucrema orcuéra. TpaekTopus

2.1

2172

[lepemenienue, cKOpocTh (CpeIHsAS CKOPOCTD,
MTHOBEHHAss  CKOPOCTh) W  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. CnoxeHnue

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN




2.2

2.13

PaBHOMEpHOE " PaBHOYCKOPEHHOE

HPSMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH U IIepeMeleHus

MaTepHaHbHOfI TOYKH OT BPEMCHU

214

2.15

2.1.6

2.1.7

221

2.2.2

CBoOogHoe majienue. Y CKopeHue

CBOOOIHOTO IMaJECHUSA

KpuBonnueliHoe nBrkeHue. PaBHOMepHOE
JBVKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. ITepuon U 4acToTa.

LlenTpocTpeMUTENIBHOE YCKOPEHUE

TexHuueckue  yCTpOMCTBA:  CHUIAOMETD,
JBU)KEHUE CHAPSIIOB, LIENHBIE U PEMEHHBIE
nepenadn

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOILIEHUS MEKIY IIYTSIMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEI0BATEIbHbIE
paBHBIC  IIPOMEXKYTKM  BPEMEHU  IIpU
PAaBHOYCKOPEHHOM JIBMOKEHUM C HA4daJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBWKEHHsI IIApUKa B BSI3KOM JKMJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO
TOPU30HTAIIBHO

JANHAMUKA

[IpuHnun  otHOocurensHOCTH  [ammires.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie
CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnun cynepno3suuuu

CHUJI

2.2.3

Bropoii 3akoH HeroTOoHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproTona mns

MaTCpHraIbHBIX TOUCK




2.3

224

3akoH  BceMHpHOro Tarorenus. Cuna
TsbkecTd. IlepBasg kocMuyeckas CKOpPOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXKEHUST M  CUJla TPEHUA  IOKOS.
Koaddunuent tpenus. Cumia conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[ToctynarenbHoe U BpaliareabHOE ABHKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

2.2.9

MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPAIICHHUS.
[liieuo cumbl. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

TexHuueckue yCTpOMCTBA: MOAIIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

231

2.3.2

2.3.3
2.34

2.3.5

[IpakTryeckue padoThl. M3ydeHne ABHKCHHS
Opycka TIO0 HAaKIOHHOH IIJIOCKOCTH TIOA
JICHCTBUEM HECKOJbKUX cuil. MccienoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIIHX
B JedopMUpYyeMOil TMpYyKUHE U PE3UHOBOM
oOpasmie, OT BENWYUHBI WX Jedopmaiuu.
Uccnenosanue yCIOBUI paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLEHUS
3AKOHbBI COXPAHEHUS B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepUalIbHBIX TOuYeK. MMIynbc cuiibl U

HU3MCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE IBIKEHNE
Pabora cunbl
MomHocTh CHITE

Kunernueckass  sHeprus  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOMU OHCPIrun




2.3.6

2.3.7

2.3.8

2.3.9

[TorenmmansHast sHeprus. lloTreHunanbHas
JHEprus YIPYro nehopMUPOBAHHOM
npyxuHbl. [loTeHIManpHas HHEpPrusi Teia

BOJIM3M OBEPXHOCTHU 3eMIIU

HOTGHI_II/IEUIBHBIG N HCIIOTCHUHAJIBHBIC CUJIBI.
CBs13b pa6OTBI HCIIOTCHOHAJIBHBIX CHII C
N3MCHCHUCM MEXaHUYECKOMH OHCPIrun
CHCTEMBI TECII. 3akoH COXpPaHCHUA

MEXaHUYECKON IHEPrun
VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,

BOI[OMéT, KOIICp, HPY)KI/IHHHﬁ IIUCTOJICT

2.3.10

[Mpaktiueckue pabotel. M3yuenue cBsizu
CKOpPOCTEH Tel MpH HEYHpyroM  yuape.
HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHNYeCKOM OHCPI'HHA TCJa

3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM
OcCHOBHBIE  TOJOXEHUS  MOJEKYJSAPHO-
311 KHMHETUYECKON TEOPHH. bpoyHoBckoe
nswxenue. uddysusa. Xapakrep ABHKEHHS
Y B3aMMOJEMCTBHSI YaCTHI] BELLIECTBA
Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
3.1.2 TBEPIABIX Tel U OOBSICHEHHE CBOMCTB
BEIIECTBA HA OCHOBE ATUX MOJENei
3.1 313 Macca wmonekyn. KonnuecTBo BeliecTsa.
[TocTostHHass ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana remneparyp Llenbcus
Mopnens  upeanpHOoro rasza. (OcHOBHOE
3.15 ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON
TEOpPUU UI€aTBHOIO ra3a
316 AbGcouoTHas TemIeparypa Kak Mepa cpeHei

KUHETHYECKON JHEpPruu TEILIOBOT'O




3.2

3.1.7

JIBW>KeHUd vacTtull raza. [llkama Temneparyp
KensBuna
VpaBuenue Kianeitpona — Menzeneesa.

3akon JlaapTOHA

3.18

I"a30oBBIC 3aKOHEI. I/IBOHpOHCCCH B NJ€aJIbHOM
ra3c€ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, n3odapa

3.1.9

3.1.10

3.2.1

3.2.2

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM komHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSIHUS Pa3peKEHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUKN
TepmoanHamuueckass cucreMa. BHyTpeHHs
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U
CIOCOOBI €€ N3MEHEHMUSI

KommyectBo TemnoTe! U pabota. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

3.24

3.2.5

3.2.6

Bunel Tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOIICpEaauc

[IepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue MIEpPBOT0 3aKOHa
TEPMOJIUHAMUKU K M30MPOLIECCaM.
I'paduueckas uaTEepnpeTanus padboThI ra3za

TenmoBble MammHbl. [IpuHOMOBL HEUCTBUS
TEIUTOBLIX MaImuH. [Ipeobpa3zoBaHus sHeprun
B TeloBbiX MammHax. Koadduument
nonesHoro  geiictBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.

HeoOpaTuMOCTh TIPOIIECCOB B NPHPOJE.




3.2.7

3.2.8

TenaoBeie JIBUTATEIN. DKOJIOTUUECKUE

pOOIEMBI TETUIOHEPTETHKU
Texnuueckue YCTPOMCTBA: JBUTaTeIlb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIMJIBHUK, KOHJIUIIUOHED
[IpakTueckue paboTHL. N3mepenue

yAEIbHON TEMI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

3.3.3

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YuenbHas TeIIOTa
napooOpa3oBaHusl. 3aBUCHMOCTH

TEMIICPATYpPhbI KUIICHUA OT AAaBJICHUSA

AOCONIOTHAS M OTHOCHUTENbHAS BIAKHOCTH

BO31yxa. HacelieHnslii map

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU3OTPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJlJIbI.

COBpeMeHHHC MaTCpHrabl

3.34

3.35

3.3.6

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIIOBOTO OajlaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHL. N3smepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

41.2

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.
JIBa Bu/1a 37€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, TUDJICKTPUKA u

MOJYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia




4.2

41.4

B3aumoneiictBue 3apsanoB. 3akoH Kymnona

415

4.1.6

Onektpuyueckoe  mosie.  Hampsok€HHOCTH
3JIEKTPUYECKOIO TIOJIAL. [TpuHIMN
cynepno3unuu. JlMHUKM — HaOpsHKEHHOCTH

QJICKTPHUYCCKOI'0O I1OJIA

PaGota cui 3IEKTPOCTATUYECKOTO  TIOJIS.

ITorennuman. PasHOCTH MOTEHIIMAIOB

4.1.7

[IpoBOAHUKYK U TUANIEKTPUKU B MOCTOSIHHOM
JJeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHUIIACMOCThb

4.1.8

4.1.9

DIEKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSPKCHHOI'O KOHACHCATOPa

Texnudyeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3alluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA PUHTEP

4.1.10

IIpakTuueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

IOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEOAX
VYcioBust  CyliecTBOBaHHMS — MOCTOSIHHOTO
421 JJEKTPUYECKOTO TOKa. McCTouHMKM TOKA.
Cuna toka. [TocTossHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DJNEeKTpUYecKOoe COIMPOTHBIICHUE. Y IENBHOE
o COITPOTHUBJIEHUE BEIECTBA
424 [TocnenoBarenbHoOe, napajenbHoe,
o CMEIIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOHOCTb 3JIEKTPUUYECKOTO TOKA
427 anekTpoaBkymas cuia (gamee — DJIC) u

BHYTPEHHEE  CONPOTUBIECHWE HCTOYHHUKA




4.2.8

Toka. 3akoH OMa Il TIOJTHOW (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXxnpoBOIUMOCTD

4.2.9

4.2.10

DIJIeKTpUYECKUMH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBoAHUKHU. CobcTBeHHAS u
pUMecHast MIPOBOJIUMOCTh
oJIynpoBoiHUKOB. CBOMCTBa P-N mnepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

4.2.12

9HCKTpH‘I€CKHﬁ TOK B QJICKTPOJIUTAx.
9J'ICKTp0J'II/ITI/I‘IeCKa${ Juccolnuanmus.

DneKTpoan3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monuus. [1mazma

4.2.13

TexHnueckue  ycTpoiicTBa:  aMIIEpMeETp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTEIbHbIE npubopHl,
3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBJICHMS, BaKYyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paloThI. Nzyuenue
CMEIIAaHHOTO COEIMHEHMSI PE3UCTOPOB.

N3smepenne DOJIC uCTOYHMKA TOKAa M €ro
BHYTpEHHero comnpoTusienus. HaGmronenue

QJICKTPOJIMU3a




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

1. I'.A. Msaxumes, b.b. byxosues, H.H. Corckuii nox pea. [TapdentbeBoit ®usuka 10 (6a3oBbiid
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