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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOTO YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysbTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeiIbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyeill MporpaMMbl BOCHUTAHUS U
KOHIIETIIMK TpernojiaBanusi ydyeOoHoro npeamera «Pusmka» B 00pa3zoBaTeIbHBIX
OpraHu3aLusIX Poccniickon ®enepanun, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHue mnporpaMmbl 10 (PU3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOI KapTUHBI MUpa oOy4daromuxcs 10—11 kimaccoB npu o0ydeHnu
ux (u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESTEIBHOCTHOTO MOAXOAA.
[Iporpamma no ¢usuke coorsercTByeT TpeboBanusm GI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OO0y4YeHUs], a TaKXKe
YUUTBHIBAET HEOOXOAMMOCTbh peajU3aluu MEXKIPEAMETHBIX CBs3ed (DU3UKH C
€CTECTBEHHO-HAYYHBIMU yUYE€OHBIMHU NpeAMETaMu. B Hell onpenensoTcsi OCHOBHBIE
LEIU U3y4eHUsl (PU3MKH HA YPOBHE CPEIHEro 001ero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTbl OCBOEHUSA Kypca (PU3MKHU: JIMYHOCTHBIE, METAlNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpaMma 1o ¢pu3HKe BKIIOYAET:

e IUTAHUpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera «dusuka» 1mno rogaM o0yyeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPUPOAbI, BBICTyNas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyskaroriem mMupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3umdeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTHBHOE
npUMEHEeHHe (U3MYECKUX 3HAHUM  ONpelessieT XapakTep MW pa3BUTHE
pPa3HOO00pPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKU, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA,
MOJIYYEHHS] HOBBIX MATEPHAIOB C 3a/IaHHBIMU CBOMCTBAMM M JIpyrux. M3yudeHue
(u3MKM BHOCUT OCHOBHOM BKJ1a/1 B (POPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTHUHBI
Mupa oO0yyaroumxcs, B (OPMUPOBAHHWE YMEHHMM NPUMEHSATh HAyYHBIM METOA
MO3HAHUS NMPU BHIMOJTHEHUHU UMU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca Gpu3uku 1151 ypOBHS CpETHETO 00IIero 00pa30BaHMsI TTOJIOKEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBAaTh KaK MPUHIIMIIBI €I0 MOCTPOESHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3lesioB (DU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beqMHEH BOKpPYr (u3Mueckux Teopuid. Benymmm B Kypce sBisieTcs
(dopMupoBaHrE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIOJIb30BaHHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U PA3BUTHUSA
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaAMHU.

Hoes npuknaonou Hanpasnennocmu. Kypc GU3NKU npenosiaracT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTHUYECKUX MPUIIOKEHUN M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peamu3yercs TOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIepKaHusl, NOCBSIIEHHBIX SKOJIOIMUECKUM NPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHbl C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a Takke 0O0CYyXAEHHUS MpoOdieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHYECKOW O€301aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKU Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (popMupoBaHUE MPEACTABICHHUN O
CTPYKTYype HOCTpoeHusi (pU3NUeCcKoil Teopuu, posiu (pyHAaMEHTaIbHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOPUM, ISl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-JesTeIbHOCTHBIN TOAX0 B Kypce (M3HUKH peanus3yercss Ipexie
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYaroUIXCs.
J1i1st 6a30BOr0 ypOBHA Kypca PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTPAMMeE
no (pu3uke OObEIWHEHBI B OOMIMI CIHUCOK YYEHMYECKHX MPAKTUYECKUX padoT.
Boigenenue B yka3aHHOM TepeyHe JabopaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCA yYaCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca
UCXOJl U3 OCOOEHHOCTEW IJIAaHMPOBAHUS M OCHalleHus kaOuHera Qusuku. [lpu
ATOM O00ecrHeurBaeTCsl OBJIAJIeHuE OOy4YaloIUMHUCS YMEHUSIMH TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIEIOBAHUSA 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
ITIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAEeIseTCsl pELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1ad.
ITpu 3TOM 1T pacYETHBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO 3a/1aHHOM
(bu3HUeCcKOi MOJIENbIO, TO3BOJISIIOUIUE TPUMEHSITh U3YUYEHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U HUHTErpupys 3HaHUS U3
pa3HbIX pa3zaenoB. g KaueCTBEHHBIX 33/a4 IPUOPUTETOM SBIISIOTCA 3aJlaHUS Ha
OOBSICHEHHE MpPOTEKaHUs (U3NYECKUX SBJIECHUH M MPOLECCOB B OKpYyXKarollen
KHU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM Il CHUTyalud IPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY 00ECIEUeHHIO yueOHOro mpoliecca 6a30BbIi YPOBEHb Kypca (pU3uKu
Ha YpOBHE CpeIHEro oOmero oOpa30BaHUS JOJDKEH H3ydaTbCs B YCJIOBMSX
OpEeIMETHOro KaOuHeTa (M3MKU WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro MHKiIa. B kabuHeTe (QU3MKH MOIKHO OBITH
HEO00X0oJIMMOe J1abopaTopHOE O0OOpYAOBaHUE /IS BBIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpMHPYETCI B COOTBETCTBHHM C
OPUHLMIIOM MHUHUMAJIBHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAIUil AJis
WCCIICIOBAHMUSI  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE [UIsI YYEHHYECKHMX NPAKTHUUECKUX paboT
(GopMupyeTcss B BHJIE TEMaTUUYECKHMX KOMILJIEKTOB M O0ECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTAa Ha JBYX OOydaromuxcsi. TemMaTH4eCKHe KOMIUIEKTbI
1a0opaTopHOrO 000PY/IOBaHUSL JAOJKHBI OBITh TIOCTPOCHBI Ha KOMIUJIEKCHOM
WCIOJIb30BaHNN AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS! (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

e (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OOYyYarolMXcsi K HAYYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (hopMupoBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3ybTaTa U3yueHHUs OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne ITUX 1ene 00ecreynBaeTCsl pelieHneM CIIeIyIONNX 3a1ad B

IpoLeCcCce U3YUEHUs Kypca (U3UKKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:



e TpPHOOpPETEHHE CUCTEMBI 3HAHUH 00 001X PUZNYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKUX SBICHMA B TNpPUPOJE U U1 NPUHATUSA
PAKTUYECKUX PELICHUI B IOBCEAHEBHOM )KU3HMU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHbIX 3a]ad C SBHO 3a/JaHHOM
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIONINX CAMOCTOSITEILHOE
co3ianue (GU3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;

e IOHMMAaHHE (U3NYECKUX OCHOB M MPHUHLMIIOB JAEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M TMPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETaluu HH(pOpMaIUH,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSI YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0o OOIIEro

oOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX W

OPAaKTUYECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWUTENb JEJIaeT BBIOOP
MPOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHUAYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npupoxac. HaydHble METOABI MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb skcriepuMenTa 1 TEOpUU B IPOLIECCE MO3HAHUS PUPOIbl. DKCIEPUMEHT
B (pusuke.

MonenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMEelICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuonuHeitHoe nBMKeHUE. [[BUKEHUE MAaTEPUAIBHON TOYKH 110 OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAS CKOPOCTb.
ITepuon u yactora obOparnienus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA M MPAKTHUUECKOE TMPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OPOIIEHHOIO MOJ| YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE IPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBrxeHus Tena, OpoeHHOro rTOpU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutTenbHOcTH  ['aymmmesa.  IlepBeit  3axkoH  HeroToHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTeprabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOpOCTB.

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

Tpenue. Bunbl TpeHus (1mokosi, ckoJyibkeHus, kadenus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJbKEHUS U cuiia TpeHus nokos. Koaddurment tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: TMOJIINIMHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIMX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTte. Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnepoBanne yciaoBHM pPAaBHOBECHS TBEPAOIO TeENa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl coxpanenus 6 mMexaHuke

NMnynbc MaTtepualibHOW TOYKU (Te€na), CUCTEMbl MAaTEpHAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXpaHEHHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [loTeHunanbHas SHEPIHUs YIpPYro
nedopMupoBaHHOU NIPY>KUHBL. [ToTeHIIMaNbHAS SHEPTHUs Tejia BOJIU3U TTOBEPXHOCTH
3emin.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBs3b  paboTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHHs] MEXaHUYECKON IHEPIUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBEHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. Mosekyasipaasi puznka U TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIWKEHHS U
B3aUMOJICCTBUS YaCTHUIl BeulecTBa. MoOJEnu CTPOEHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyl. KonnuecTBo BemiectBa. [locTtosinHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTrypa Kak mepa
CpeaHENd KHWHETHUYECKOM SHEPTrMU TEIUIOBOTO JABWKEHHS vactul raza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmneiThl 0 AU(PGY3UU KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS MJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenne Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXLY ITapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpPEHHSSI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHs s
SHEPrusg  OAHOATOMHOIO  HWACAJIBHOIO  rasza. Buapl  Teruionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYEHHE. Y ACNIbHASI TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBO TEmIOTH NpH TeIoNnepeaaye.

[Tonsitue 006 aauabatHoM tporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre mepBOro 3aKOHAa TEPMOJMHAMMKHM K H3ompoiieccam. ['padpuyeckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TemnoBble  mammHbl.  [IpUHUMOBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanust HHEpPrUM B TEIUIOBBIX MamnHax. KoadduumeHt mnone3Horo
nevictBus TerwtoBod mamwmHbl. [{ukn KapHo m ero kosddummeHT moie3Horo
AeHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOIHEPTETHKHY.



TexHu4eckue yCTPOMCTBA © MPAKTHUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Tejla MPU COBEPIICHUU PabOThI: BBLIET
npoOKu u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTPEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

OmnbIT 110 ainabaTHOMY PACIIMPECHHIO BO3TyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabonol

N3Mepenue yaenbHON TEMITOEMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue 1 KoHJeHcarus. VcriapeHnue u kumneHue. AOGCOIMIOTHAS |
OTHOCHUTENIbHASL BJIQXHOCTh Bo3Ayxa. HackimeHHbI mnap. YjaenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOINHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. [lnaBienue u
KpUCTAIIM3aIus. Y IeiabHas TeruioTa miaBienus. Cyonumarius.

YpaBHeHHE TEMI0BOTO OalaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX apOB.

Kurnienue npu NoOHUKEHHOM JIaBJICHUM.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U MIIaBJICHUSI KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomwl

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znes 4. DyieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuxa
DIIEKTpU3ALMSA TEIl. DIEKTPUUECKHUM 3aps. [[Ba BUIa IIEKTPUUECKHX 3aPSAI0B.
[IpoBOIHMKHM,  AMDJIEKTPUKH W MOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsijaa.
BszaumopaeiictBue 3apanoB. 3akoH KynoHa. ToueuHblil 31€KTpUUECKUI 3apsil.
Onextpuyeckoe mnone. Hanpspk€HHOCT  anekTpuueckoro mnois. IIpuHomn



CYyHEPHO3ULMUHN AIEKTPUUECKUX Tosier. JIMHNKM HaANpsyKEHHOCTH JJIEKTPUYECKOTO
OJIS.

PaGoTa cun snexktpocrarnueckoro moss. [ToTermnuan. Pa3HOCTh MOTEHITHATIOB.
IIpOBOOHMKM M JOUDJIEKTPUKH B JJIEKTPOCTATHYECKOM IOJE. JMasieKkTpudeckas
POHUIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyecknue yCTpoHWCTBA M NPAKTHUUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHUE DIIEKTPONpHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PaGotra oamektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MUCTOYHHKA TOKA.
3axoH Oma Ju1st TOAHOM (3aMKHYTOM) 5iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAsA  MPOBOJAMMOCTh  TBEPIABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METANIOB OT TeMmneparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 151 MIPUMECHAs IIPOBOJIUMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHKOBBIE TPUOOPHI.

OJNeKTpUYecKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOATENIbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJIYIPOBOIHUKOBBIHN 101, TaJbBaHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOIO CEUEHUS U MaTepHaIa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe w3MepeHue dIEKTPOABWKYIIEH CHiIbl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIJICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOIAUMOCTb BO3AYXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3y4yeHue CMENIaHHOIO COEIMHEHNSI PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKHU,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICINPOBAHUE, MO/JIEb, U3MEPEHHE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napabosna, runepOosia, Ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BH[bI TEILIONEpEaayuu, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPIABIX TEJN, KUIAKOCTEH WU



ra3oB, JJEKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTHYECKAS ITHCCOLMALUA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAaHUEM MEXAaHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOALIUIIHUKU, HCIIOJIb30BAaHUE 3aKOHA COXPaHEHHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrHe), JABUTATElb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCIIE HAHOMATEPHAlIOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3allluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOPHI,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yudeOHOTO TpeaMmera «Du3WKa» HA YPOBHE CPEIHETO OOIIeTro
oOpasoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera « Pu3nKay JOJKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OIIbITA U OMbITA JESATEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HaIIPaBJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIICKOT0 OOLIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHHUE B3aUMOJECHCTBOBATH C COILIMATIbHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU (GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIaJIa B TOCTPOCHUE YCTOMUHUBOTO Oy TyIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHNE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3nyeckoil Hayke;



5) TpyA0BOT0 BOCTUTAHMSA:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAaHUE TJI00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHMSA 1eJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpEHUE OIbITA JEATEIBHOCTH OSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

Cc()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
M3y4YeHUs1 PU3UKHU OCYIIECTBISATh MNPOEKTHYIO U UCCIEA0BATENbCKYIO JIESITEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jlornueckue JaeicTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYOKEHUS
BBIABJISITh  3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  PAacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B I€ATEIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATH ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HCHHBIX ITPOOJIEM.
Ba3oBnle ucciaenoBarejabCcKkue 1eCTBUSA.
BJIAZIETh HAYYHOUW TEPMHUHOJIOTHEHN, KIIOUYEBBIMU TOHATUSIMHU U METOIAMHU
duznyecKoil HayKu;



BJIa/I€Th HAaBbIKAMHU Y4eOHO-MCCIIE0BATEIHCKON U MIPOEKTHOM N1€ATEIbHOCTH
B 001acTu (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IMOUCKY
METOJOB peuleHMs 3ahad (PU3MYECKOTO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHUS;

BJA/JE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpPIPETALNU, NPEeoOpa3OBaHMUI0O M NPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHUCIIE MIPHU CO3JaHIH YI€OHBIX POEKTOB B 001acTH (DU3UKH;

BBISIBJISATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIIEHNUs, HAXOUTh apTyMEHTBHI JJIs1 10Ka3aTeIbCTBA CBOMX
YTBEpXKJACHUM, 3a71aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHANM3UPOBaTh IIOJIyYCHHBbIE B XOJE€ PEIICHHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOpPMYIHpOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIBHOU
JESITEIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHHUS MO0 (U3MKE B MPAKTHYECKYIO 00JIacTh
KU3ZHEJECATEIILHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTMHAIIBHBIE TOAXObI U PELIEHUS;

CTaBUTH NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpMaluu (PU3MYECKOTO COAEP)KAHUS U3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOWCK, aHAJM3,
CUCTEMATHU3allMI0 M WHTEpIpeTaluio MHPOPMalUu pa3iNuHbIX BHUIOB U (QOpM
MIpeICTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJIB30BaTh  CPEJICTBA  MH(DPOPMALMOHHBIX M  KOMMYHHKAlMOHHBIX
TEXHOJIOTUHA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0CHUEM TPeOOBAHUN SPTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHuns, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMALMOHHOU
0e30I1acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4€TOM HazHayeHHs] HHGOPMAIIMU U LIEJICBOM ayJUTOPHH, BBIOUpPAsi ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIEe YHHBepPCaJbHbIe y4eOHbIe 1eliCTBUA:
OCYILECTBISATH O0IIEHUE HAa YPOKaX (PM3UKU U BO BHE-YPOUHOU JESITETHHOCTH;



pacrmo3HaBaThb MNPEANOCHUIKM KOH(IMKTHBIX CUTyallUd W CMAT4arth
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh W KCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBHUIYAIBHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJBI COBMECTHBIX ICHCTBHM C y4€TOM O0OIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)X/I0T0 WieHa KOJIICKTHBA;

OPUHUMATh II€TM  COBMECTHOM  JEATENIbHOCTH, OPTraHMW30BBIBATH U
KOOPAWHHUPOBATh JIEHCTBUS TO €€ IOCTHKCHHIO: COCTaBJIATh IUIAH JICHCTBUH,
pacnpenenarTb poid ¢ Y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXKJIaThb pE3yJIbTaThl
COBMECTHOU padoThI;

OLIEHWBATh KAYECTBO CBOETO BKJIAJa M KAXI0TO YYaCTHUKA KOMaH bl B OOIINI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBAaTh HUIAEH C MO3ULIUU HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh TMO3UTHUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryiasiTuBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJIATH MO3HABATENIbHYIO JI€ATEIbHOCTh B 00JacTH
GU3NKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOU paboThl ¢ Y4ETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPeINOuYTeHHI;

JeJaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYIAUIMH B 00JaCTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HAaBbIKAMU  TO3HABATEJbHOM  pediekcud Kak  OCO3HaHUsA
COBEpPUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBAHMH;



UCIIOJIb30BaTh NPUEMBI pepiieKCun JUIsl OEHKU CUTYalllu, BEIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBAaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHUS IO HUX
CHIDKEHHUIO;

OpPUHUMAaTh MOTUBBI W apryMEHTbl JpPYrUX IpH aHaJIU3€ pPe3yJIbTaTOB
JESITEbHOCTH;

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

OpUHUMATh MOTUBBI WU aPTyMEHTBl JPYTUX TpPH aHaJu3e pe3yIbTaToB
JESITEbHOCTH;

IpU3HABaTh CBOE MPABO U IPABO JAPYTUX HA OUIMOKH.

B npornecce qoctukeHMs IMUHOCTHBIX PE3YJIbTATOB OCBOEHUS POTrpaMMBbl 110
¢usznke A ypoBHS cpeaHero oOmero oOpa3oBaHHs Yy  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH WHTEIJICKT, MpeInoiararoun
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOIIMOHAIIBHOE
COCTOSIHME, BUJETh HAIPABJICHUS PAa3BUTHS COOCTBEHHOW 3MOLIMOHAIBHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJACHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlUHY, BKIIOYAIOUIEH CTpEMIICHHE K JTOCTIDKEHUIO e U
ycrexy, ONTHMH3M, MHHUIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJS M3 CBOUX
BO3MO>KHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
APYTUX, YYUTBIBaTb €ro NpH OCYILIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAaNBATh OTHOIICHUS
C IPYTUMHU JIIOJIEMU, 3a00TUTHCS, IPOSIBIISTh MHTEPEC U pa3peniaTh KOHMDIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K konity o6yuenus B 10 kjacce mpeiMeTHbIC Pe3ybTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSl YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEU;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCICH:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
UICATbHBIN Ia3, MOJEIN CTPOEHUS T'a30B, JKUIKOCTEH M TBEPIBIX TEN, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;



pacrmo3HaBaTh (PU3MUECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPHH CTPOCHUS BEIIECTBA U
ANEKTPOANHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE IPSIMOJIMHENHOE JIBU)KEHUE,
CBOOOJIHOE TaJIeHUE TN, JBUKEHUE MO0 OKPYKHOCTH, MHEPIHS, B3aUMOJICHCTBUE
ten, nuddy3us, OpOyHOBCKOE BHKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX Tel,
U3MeHeHUue o0bEMa Tea NpH HAarpeBaHuU (OXJAXICHHH), TEIUIOBOE PAaBHOBECHE,
UCIIApEHUE, KOHJCHCAIUs, IUIABJIICHHE, KPUCTAJUIM3AlUs, KUIICHHE, BIIAXHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPH €ro HArpEBAHUHU B 3aKPBITOM COCYJE,
CBA3b MEXK/Yy NapaMeTpaMH COCTOSIHUA ra3a B M30IPOLECCax, IEKTpHU3aLuUs Tell,
B3aMMO/JICHCTBUE 3aPsAJIOB;

ONKCHIBATh MEXAHUYECKOE JIBI)KEHHME, HCIOJb3ysl (PU3NYECKHUE BEIMYMHBIL:
KOOpJIMHATA, NYyTh, IMEpPEMEUIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIbC TeJla, KHHETUYECKasi SHEPrus, MOTECHIHAIbHAS SHEPIrusi, MeXaHUuecKas
paboTa, MexaHW4YecKassh MOIIHOCTh; TPH OINWCAHWU TMPaBUIBHO TPaKTOBAThH
(Gu3MUeCKUil CMBICIT HMCIHOJIb3YeMbIX BEJIMYMUH, WX O0O3HAYCHUS M €IUHMIIbI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEIUUYUHY C APYTUMHU
BEJIMYMHAMU;

ONHUCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBAa TEI M TEIUJIOBBIE SIBICHMUS,
UCTIONIb3YsST (DU3UYECKHE BEJIUYMHBI: JaBJICHUE ra3a, TeMIleparypa, CpeaHsis
KMHETUYECKAsi SHEPTus XaOTUYECKOrO JIBHXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsSI SHEprus, paborta rasa,
KO3(GUIIMEHT TOJIE3HOTO JEHCTBHUSl TEIJIOBOTO JBUTATENS, MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HMCIOJb3YEMbIX BEJIMYUH, WX
0o003HaueHHUsA W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTOIB3Ys (PU3NUECKHE BEJIUUYMHBL: AJICKTPUUYECKUN 3apsil,
ANEKTPUUECKOE MOJie, HANPSLHKEHHOCTD MOJsl, MTOTEHIHAJ, PA3HOCTh MOTEHINAJIOB;
NPy OMHCAHWHM TIPABUIBLHO TPAKTOBATh (DU3HMUECKUH CMBICI HCIIOIB3YEMbIX
BEIIMYMH, WX OOO3HAUYCHUS W EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI ¥ MIPUHIUNBL: 3aKOH BceMupHoro Tsrotenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXpPAHEHHS MEXAHUYECKOW OHHEPrHM, 3aKOH COXPAHECHHS HMITYJIbCa,
NPUHLNN CYNEPHO3ULUHA CHUJI, TPUHUMUII PABHONPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCu€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOpPHUI0O CTPOCHHUS BEUIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeIHEeH KMHETUYECKON IHEPTUM TEIJIOBOTO JABMXKEHHS MOJIEKYI C
aOCOIOTHON TeMImepaTypou, MepBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsaa, 3akoH KysloHa, mpu 3TOM pasiinyaTh CIOBECHYIO



(GOopMyITHUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBHs UX 0€30MacHOrO MCIOJB30BaHUs B TTOBCEIHEBHOM
KU3HH;

BBITIOJIHATh HOKCIIEPUMEHTHI MO HUCCJICAOBAHUIO (PU3MUECKUX SBICHUU U
IIPOLIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU 3TOM
dbopmynrpoBaTh MpodIeMy/3aady ¥ TUTIOTE3y YI€OHOTO IKCIIEPUMEHTA, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U OPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEITUYHH, MIPH
ATOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIYy  (U3NYCCKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcHpOBaTh Pe3yIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJIC
TabIUI ¥ TPaUKOB, ENATh BBIBOJIBI 110 PE3yIbTaTaM MCCIIETOBAHMS;

coOiroiaTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIETOBAHUI B
pamMkKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U IPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpPaTOPHOIO
o0opyI0BaHuUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3YS (hM3UUecKre 3aKOHBI U MPUHIIHUITBI, HA OCHOBE aHAIM3a YCIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIJACIITh (PU3NUECKHE BEIMYMHBI U (hOPMYIIHI,
HeoOXonuMbIe NIt €€ PEelIeHUs, TPOBOJAUTh PAacUYEThl M OIICHUBATH PEaTbHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIC 3aJaUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY PAaCCYXJCHHUI C OMOpON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYCECKHE IBIICHHUS,

UCTIONIb30BaTh  TPU  PEIIEHWH  y4eOHBIX  3a7a4y  COBPEMCHHBIC
nHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIpe/ICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIPHOU MH(OpMALUH, TOJTyYEHHOU U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJUTH MMPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIET0 MHUpPA, B DPa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHMSI TT0 (DU3HKE B TOBCETHEBHOM KU3HU JIJISI
obecrnieyeHus1 6€30MacHOCTH MPH OOpaIeHUH! ¢ IPUOOpaMH U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHHUS 3/I0POBbA U COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILLEH CpelIE;

paboTath B TIpYyIIE C BBIIOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpelessTh OO0sI3aHHOCTH U
IJIAHUPOBATH JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.
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JBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSAMOJIMHENHOE 1 bubmuorexa LIOK
JBIDKECHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHOe maieHue. Y CKopeHue 1 bubnmnoreka [IOK
CcBOOOIHOTO ITaICHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOEe 1BUXKEHHE. 1 bubmuotexa [LIOK
JIBr>KeHUE MaTeprUaIbHOM TOUKH 10 https://m.edsoo.ru/ffOc3ada
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OKpY>KHOCTHU

[Tpunumn otHocurenbHOCTH ["anues.

8 WuepuuanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
Pt N ' https://m.edsoo.ru/ff0c3be8
IIepBb1it 3ak0oH HbroTOHA
Macca tena. Cuia. [lpunnun
9 Cynepro3uiuu cui. Bropoii 3akox bubmorexa [IOK
' N https://m.edsoo.ru/ff0c3be8
HrroTona mist MaTepraibHON TOYKH
Tpernii 3akoH HproTOHa 7151 bubnuoreka [LIOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsarorenus. Cuina

11 TspkecT. [lepBas kocMuyeckas bubmorexa HOK

S Hep https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoapduumeHnt tpenus.

13 Cuna CEH OTI/IBJICI?I/I(I:I opu I[BI/IE(GHI/II/I bubmiorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpamaTesibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tela. bu6mmotexka IIOK
MowmenT cuibl. [liteuo cunsl. YcenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO TeIIA
NMnynsc MmaTepralbHONM TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubnmnoreka [IOK
WMnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota u MOIITHOCTH CHITBL.

. bubmuoreka [JOK

16 Kunernyeckas sHeprust MaTepuaabHON

ToukH. Teopema 00 H3MEHEHUH

https://m.edsoo.ru/ff0c4502
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KUHETHYECKOH OHEPrun

17

IToTrenumanpHas SHEpTHUsl.
[ToTeHunanpHas SHEPrUs ypyro
neGopMUPOBaHHON TPY>KUHBI.
ITorennuanbsHast 3HEprus Teaa BOIU3U
IIOBEPXHOCTU 3eMJIN

bub6mmoteka IIOK
https://m.edsoo.ru/ffOc461a

18

[ToreHnanbHbIe U HEMOTEHIINATbHBIC
cuiibel. CBSA3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOHN YHEPTUU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnuoreka [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas pabota
«UccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHHEM MEXaHUYECKOM dHepTun
TeJa Ha IPUMEepe PaCTSKEHHS
PE3UHOBOTO XKI'yTa»

20

KonTponbHas pabota mo teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJOKEHHS MOJIEKYIIIPHO-
KUHETUYECKOH Teopun. bpoyHOoBCKOE
neuxenue. Auddysus

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaktep JIBUKEHUS U
B3aUMOJIEHCTBHS YaCTUI] BEIIECTBA.
Moaenu cTpoeHHus ra30B, KUIKOCTEN
U TBEPABIX TEIl

23

Macca monekyin. KonuuectBo
BemiecTBa. [locTostHHass ABorazpo
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TennoBoe paBHoBecue. Temneparypa

24 u e€ uamepenue. [llkana remneparyp
Lenbcus
o5 WUneanpuerii taz B MKT. OcHOBHOE bubnuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa
2% CpeaHEN KHUHETHYECKON SHEPTUU bubnnoreka [IOK
JBUKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabota
o8 «HccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpamu COCTOSTHUS
pa3pexeHHOTo ra3a
29 N3omporieccsl B U1ealbHOM raze u ux bubmuorexa [LIOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHnss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI U
30 criocoOb! e€ n3Menenus. Komuuectso bubnnorexa [IOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OTHOATOMHOTO UCaTHHOTO
raza
but6mmoreka [JOK
31 Brpst renonepe asy https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo TennoTsl npu bubamorexa [TOK
. https://m.edsoo.ru/ffOc5c36
Teronepenaye. AauadaTHBIN Iporiece
33 [IepBblit 3aKOH TEPMOAMHAMUKHU U €TO bubnmoreka [IOK
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IIPUMEHCHUEC K U30IIponeccaM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akon bubmmorexa LIOK
PHPOZAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun aeiictus u K11 TermoBoi bubmuoreka [JOK
MalI1HbI https://m.edsoo.ru/ff0c600a
36 Huxa Kapno u ero KI1/]
37 DKOJOTrHYeCcKHe MpoOIeMbl
TEIUIOPHEPTeTUKHI
38 O6o06uaromuii ypok «MonekynspHast bu6mmoteka LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora 1o teme
39 «MonexynsipHas puzuka. OCHOBBI bubmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALINS. bubmuoreka [LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS
41 BJIQXXHOCTH BO3/1yXa. HachIeHHbIi bubmorexa HOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammyeckue u
42 amopdHbIe TeIa. AHU3OTPOIHS bubnuoteka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHBIC MaTepUATbI
[InaBnenune u KpuCTAIIU3AIUA.
43 VYV nenpHas TemioTa IUIaBjIeHus bubmmorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHue TerniaoBoro damanca bubamorexa [IOK

https://m.edsoo.ru/ff0c6820
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DJieKTpu3anus Teil. DJIEeKTPUUECKUNA

45 3apsi. JIBa Buga 3JeKTPUICCKHUX bubmmorexa [IOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsoB
IIpoBOAHUKH, TUIIEKTPUKU U
46 Hfﬂ OBOJIHUKH 3aK§H COXPaHEHUs Brbmmoreia [JOK
yip ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumosaeiicTBue 3aps10B. 3aKOH
47 Kyiona. To4euHBIN IIEKTPUYECKUI bubmorexa LHOK
Y ’ p https://m.edsoo.ru/ffO0c6ce4
3apsiz
Hanpssk€HHOCTB 37EKTPUIECKOTO
48 noss. [IpuHIMn cynepno3unuu bubnnoreka [IOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui1 351eKTpOCTaTHYECKOT O
49 nond. IToren I/Iaﬂp Pasnocts bubmorexa HOK
) T(Ha. https://m.edsoo.ru/ffOc6f00
IIOTEHIINAJIOB
[TpoBOAHUKY U JUDIIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM H(I))ne bubmaorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JunnexTpudeckast IpOHUIIAEMOCTh
bu6nmmoteka [IOK
51 OnexkTpoéMKocTh. KoHnencaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IMIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsHKEHHOTO buGnnorexa [IOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIeHCAaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
54 [TpuHIMTT 1EMCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBLHOI'O
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anmapara, CTpyHHOro puHTepa.
DIIeKTpOCTaTHYECKAsH 3aIUTa.
3azemiIeHHE 3IEKTPONPUOOpPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiecTBoBaHus. [loCTOSITHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon OMa jyis
y4acTKa Ienu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas paboTa
«M3yueHne CMEIIAHHOTO COEIMHCHUS
PE3UCTOPOBY

bubnnorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB PIEKTPUYECKOTO
Toka. 3akoH Jlxoyns-JIenmna

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma a1 MOJTHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne D/IC ucrouynmka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHSD)

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHASA MPOBOJAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXIPOBOJAUMOCTD

60

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, KX COOCTBEHHAS U
MpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoza. [loaynpoBogHHKOBBIE

Bbubnunoreka [IOK
https://m.edsoo.ru/ffOc84ae
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pUOOPHI

DNEeKTpUUECKUN TOK B pacTBOpax U

62 pacruiaBax 3JE€KTPOJIUTOB. 1 bubmmoreka [IOK
DIEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTPpUYECKHUM TOK B razax.

63 CamMOCTOSTeTbHBINA U 1 bubnuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnnoreka [IOK
npuMmeHenue. [IpaBuia TexHukKu https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaromuii ypox 1 bubnnoreka [IOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ffOc88be
KonrtponsHas pabora no teme

66 «Quekrpocraruka. [locTosHHBIN 1 bubnnorexa [IOK
JIIEKTpUYECKUl TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 PesepBHbIit ypok. KonTponbHas 1 bubnnorexa [IOK
pabota o Teme "DnexkTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O000marommii ypox 1 bubmuoteka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YHACOB 10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJANYECKOE OBECIIEHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Jluaus YMK T. SI. MskumieBa. ®usuka (10-11) 6a30BbIii ypOBEHb

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. AKTHBU3aIUS TIO3HABATEIHLHOU JACATCILHOCTH YUAIIUXCS HA YPOKax (GU3UKU IIpr

n3y4yeHuu HoBoro matepuaina. JI.A.MBanosa. M. 1978.

2. JlumakTuaeckuii Matepualt o (¢pusuke:pu3nKa B XyI0KECTBEHHON JIMTEpaType.

7-11xn.-M.: [Ipocsenienue, 1996.

3. 3anumarensHbie onbIThl lu Crienino M. ., M., «Actpens, 2005.

4. 3anumarenbHas pusuka, Kuura 1, Ilepenvman S1.1., M., «Haykay , 1965.

5. 3anumarenbHas pusuka, Kuura 2, Ilepenvman 1.1., M., «Haykay , 1979.

6. 3anumarensHas ¢usuka, ['anenepmrreiin JI.A. — M.: POCM3SH, 200

7. Kocmoc y Te6s noma, Pabuza @., M., «JleTckas nuteparypay, 1978.

8. OnbITHI B foManiHei madboparopuun, budmmoreuka «KBanty», Kukonn N.K. M.,
«Hayka»,1980.

9. CraBum ombrTel. Kaurn 1,2,3, Cenvancku T., UensaOuHck, «Apkanm»,2008.

10. ®usuka 1 acTpOHOMUS B TIOX0J1e ¥ Ha pupoje, Enpkun B.U., 'apmamr JI.J, M.,
«IIxonpHas mpeccay, 2003

11. ®usuka B 3arajikax, MOCIOBHIIAX, CKa3Kax, MO33UH, IPO3€E U aHETJO0TaX:

nocobue s ydamuxcs u yaurenei, C.A. Tuxomuposa.-M.: MueMo3uHa,

2008.

12. ®usuka. 3aHUMAaTEIHHBIC MaTEPHAIIBI K ypokaMm 7 kiacc., Cémke A.U., M.,

«3parensctBo HII DHACy, 2004.

13. DnemenTapHbIl yueOHUK pr3uky mox pexakmueit akanemuka I'.C. JlanacOepra.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
HUHTEPHET

http://gannalv.narod.ru/pic/ JIeBoBckuit M.b. Pucynku nogpusmke
http://elkin52.narod.ru/biofizika.htm Caiir Enpkuna Buktopa. 3anumarensHast pu3uka
http://physics03.narod.ru/ ®usmka BOKpyr HacC

http://class-fizika.narod.ru/ Knacc-dusuka

http://www.fio.by/vypusk/Potok 50/group 1/user_1/index.htm O ¢usuke Ha
Ha4YaJIbHOM JTaIe €€ 00 yICHHS

http://meteoweb.ru/clouds.php Mup obnakos

http://www.somit.ru/karta.htm MudopmannoHHbIe TEXHOIOTHH,

aHMMHpPOBaHHBIC Mozenu http://www.nkj.ru/ Xypuan «Hayka 1 )Ku3HbY
http://braingames.ru/?path=comments&puzzle=30 3axaun, 3araaxu,

norudeckue urpsl http://e-science.ru/ Iopran EcrecTBeHHBIX Hayk
http://www.home-edu.ru/user/uatml/00000007/anonsy_2005_2006/index-phiz.htm
Kypcsl naboparopun EcrecTBo3Hanus - puznka

http://physics.nad.ru/physics.htm ®dusuka B aHUMaIHsIX
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