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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha ypOBHE CpPEAHEr0 00IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOl paboyeil mporpaMMbl BOCHHTAHHUS U KOHLENIUHU IMpernofaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue mnporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuU ux Gu3nkKe Ha 6GA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTH pealM3allli MEKIIPEeIMETHBIX
CBs3e (PU3MKM C ECTECTBEHHO-HAyYHbIMHU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepenstorcs
OCHOBHBIC 1€ M3y4YeHUs (U3UKM HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaTthl OCBOEHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE Pe3yibTaThl OCBOCHUS Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC Pe3yIbTaThl MO rojIaM O0yUeHUS;

e coaepxanue yuyeOHoro mpeamera « Pu3ukay mo rogam o0ydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaUeCTBE yUeOHOT0
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHeEH, Ouosoruei, gusnueckoil reorpadpueil u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSTh Hay4HbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHoBy kypca pusuku 11t ypoBHsI CpeIHET0 00111ero 00pa3oBaHUs MOJIOXKEH Pl UIICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH Kypc SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmum B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypc GuU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUIl U 3aKOHOB.



Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
MOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHM Ha ypOBHE CpeaHEero obuero oOpa3oBaHUsS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEexkJIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (pu3uke oOBEAMHEHBI B OONIMH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npoliecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHMMaHue yaenseTcs peleHUIo pacuéTHBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIOIINE NMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjerna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 PA3HBIX pa3/ienoB. s KayeCTBEHHBIX 3ajad MIPHOPUTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle JKU3HHU, TpeOylolme BbIOOpa (QU3MUECKOM MOAENH A CUTYallMd HpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieyeHHnI0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunere
(Gu3HKH T0JKHO OBITH HEOOXOAMMOE 1ab0paTOpHOE 00OPYIOBAHUE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JeMoHCTpaniioHHOEe 000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHOH JOCTaTOUYHOCTH M 00ECTIeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (dopMupoBaHME HHTEpeca M CTPEeMJIEHUS OOY4YalOUIMXCS K HAayyHOMY HW3YyYEHHIO

NPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOJe TMOo3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

(dbopMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01Iero o0pa3oBaHus:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 3IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUYECKUX PpELICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MOJICNIbIO, 3a/lay, IMOApPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3/laHue (PU3MUECKOU
MOJIeJIU, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOpPHBIX padOT U

OITIBITOB

c Y4ETOM VH]IUBUy AJIbHBIX 0COOEHHOCTEM oOyyJaronuxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.
Pors m mecto ¢m3ukm B (GOpMHUpPOBAHWM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmtoienue nmkeHus Tena, OpoieHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEeHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenp uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpPOILECCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BeEIIecTBa, Qororpaduu  MOJCKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOLY JABICHHS T'a3a Ha CTEHKH COCY/a.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpezenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckass cucrema. BHyTpeHHsISt SHEpPrUsi TEPMOAMHAMHYECKOM CHUCTEMBI M
crocoObI e€ m3MeHeHus. KonumdecTBo TerioTel U paboTa. BHYTpeHHssI S5HEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Bupl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3IyYeHUE. Y AeIbHAs
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperamnus padboThI ras3a.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TennoBsie MamuHbL. [IpuHIUTIBL [eHCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terwioBod Mammubl. [ukin Kapao u
ero Kod(hPuIUeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apan. JlBa Buga AJIEKTPUYECKUX 3apsijiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneicteue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpruueckoe mnone. Hampsoxk€HHocTs anekTpuueckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JIUDIIEKTpUYeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. IlonynpoBoHUKOBbIE TPHOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUUECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEecCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B ICSATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOro BOCIIUTAHUA:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYphl, OCO3HAHHME TIJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIPETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a7ady, BBIJIBUTATH
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JI0Ka3aTeIhCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTeH;

BBIIBUTATh HOBBIE UJIEH, TPeJIaraTh OPUTHHAIBHBIE MOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE TeiiCTBHSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIbHO COCTaBJISITh IUIAH DPEIICHUS] PAaCUYETHBIX M KAUYeCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIONIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OICHKY HOBBIM CHUTYAIHsIM;
pacIIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEIOUYTCHUH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B o0mact (GU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJEeKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
IIyTh, IIEPEMEILCHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJa, UMITYJbC Tejla, KUHETHYeCKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUUHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsSOKEHHOCTh IOJS, IOTEHLUUAJ, pa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, PUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONpPABUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUAIIBI JEHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEA0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIUMbIE s €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOIYyYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 JKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
' s Y https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
' TEOPUHN https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
) pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosunvecTBOo 4acoB JJIeKTPOHHbIE
pecypeb JaTa nzydyeHus uudposbie
Newn - Tema ypoxa Bcero  Kontpoabubie IIpakTnyeckue obpasoBare/bHble
padoTbI padoThI Ab B

®dusuka — HayKa O IpPUpPOLE. bubnunoreka [JOK

1 Hayunple MeToIbI TO3HAHUS 1 02.09 01.09  https://m.edsoo.ru/ff0
OKpYXaroIlero Mupa c32e2
Ponb u Mecto pusuku B
($hOpMHUPOBaHUH COBPEMEHHOMN bubnunoreka [JOK

2 HAYYHOU KapTUHBI MUDA, B 1 03.09 04.09 https://m.edsoo.ru/ff0
MPaKTUYECKON JNeATEIbHOCTH c33e6
mojen
MexaHuueckoe TBUKEHHE.
O:HOCHT;ICLIS(TC?L MEXaHUYECKOTO bubnmorexa IOK

3 1 09.09 08.09 https://m.edsoo.ru/ff0
nBwxkenus. [lepememenue,

c3508

CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE ITPAMOIMHENHOE Bubamotexa [OK

4 1 10.09 11.09 https://m.edsoo.ru/ff0
TBUKCHHE 3620
PaBHOyCKOpEHHOE IPSIMOJIMHENHOE bubmmorexa HOK

5 1 16.09 15.09 https://m.edsoo.ru/ff0
JIBUKCHHE

c372¢

CBobomHoe masieHue. Y CKopeHue Bubmiorexa LIOK

6 1 17.09 18.09 https://m.edsoo.ru/ff0
CBOOOJHOIO MaJACHUS 39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

KpusosnHeliHOE NBUKEHUE.

bubmuorexa [JOK

VYcnoBus paBHOBecHs TBEPIOTO
Tena

7 JIB>KeHHe MaTepuaIbHON TOYKH 23.09 22.09 https://m.edsoo.ru/ff0
10 OKPY)KHOCTH c3ada
[IpuHLIHAII OTHOCUTENBHOCTH bubmumorexa [IOK
8 lanmunest. nepunanbHbIe CUCTEMBI 24.09 25.09 | https://m.edsoo.ru/ff0
orcueta. [lepBrlii 3akoH HproToHa c3be8
M . Cuna. I1
. a"e"a zﬂa “fa B‘”Z‘“ff“ga ) BuGnorexa LIOK
TIEPIIO3HUIINY CYII. BTOpO#i 3akoH
9 yrep 1 1 P . 30.09 29.09 https://m.edsoo.ru/ff0
Herorona niiga matepuanbHOM
c3bed
TOYKH
T . H bubmuorexa [JOK
10 PETHI SAKOH HRIOTOHA AT 0110 | 0210 https://m.edsoo.ru/ff0
MaTepUATBHBIX TOYCK
c3bed
3aKOH BCEMUPHOTO TATOTEHUS. bubnnoreka [JOK
11 Cuia tsxectu. [lepBas 14.10 13.10 https://m.edsoo.ru/ff0
KOCMHUYECKAsi CKOPOCTh c3d00
bu6mmoreka [IOK
C .3 I'yka. B
1 wia ynpyroctu. 3akoH ['yka. Bec 15.10 16.10  https://m.edsoo.ru/ff0
Tena
c3el8
Crra TpeCH“’; f;aq’o‘bmﬂeem BuGnorexa [IOK
tperus. Cu MPOTUBJICHHUSI TIPU
13 P 8 P g P 21.10 20.10 https://m.edsoo.ru/ff0
JIBUKCHHH TeJa B KUIKOCTH WITH
c3f76
rase
[ToctynaTensHOE U BpaliaTeIbHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO bu6mmorexa [IOK
14 tena. MoMeHT cutbl. [Imedo cusbl. 22.10 23.10 https://m.edsoo.ru/ff0

c4lab



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.

bubmuoreka [JOK

15 28.10 27.10 https://m.edsoo.ru/ff0
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE BUKEHHE ekido
PabGoTa 1 MOIIHOCTB CHUJIBL.
KI/IHeTquCKeI:I JHEPTUA brbmiorexa LIOK
16 " 29.10 30.10 https://m.edsoo.ru/ff0
MaTepuaIbHOW TOUKH. TegpeMa 00 4500
M3MEHEHUU KHHETUYECKOW SHEPTUU
ITorennmansHas 3HEPrHUsl.
[ToreHnnanbHas 3HEpPIrys yrupyro bubnnorexa [HOK
17 e OPMHUPOBAHHOM MTPY>KUHBL. 05.11 06.11  https://m.edsoo.ru/ff0
[ToTeHimanbHas SHEPTUs TeIa c46la
BOJIM3U MMOBEPXHOCTH 3eMIIU
[TorenumaneHble 1
HEeIMOTEHIMaIbHbIE CHIIbI. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C bubnuotexa [JOK
18 M3MEHEHUEM MEXaHUYECKOU 11.11 10.11 https://m.edsoo.ru/ff0
SHEPIUH CUCTEMBI T€J. 3aKOH c478¢c
COXpaHEHUs MEXaHUYECKOU
SHEPrumn
JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu paboOTHI
19 CHUJIBI C I/I3MGHVGHI/IeM 12.11 13.11
MEXaHUYECKOM YHEPTUH Tena Ha
MIpUMEpPE PACTSKEHUS PESUHOBOTO
KTyTa»
20 KonTtponbHas pabora o Teme 2511 2411 bub6nuorexa [IOK

«Kunemaruka. /[nunamuka. 3akoHbI

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

COXPAHCHUS B MCXAHUKE»

c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bBpoyHOBCKOE JBHKEHUE.

Muddysus

Xapakrtep JBUKEHUS U
B3aUMO/JICHCTBUS YaCTHUIL]
BelecTsa. Monenn cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

Macca monekyin. KonnuectBo
BemecTBa. [locTostHHAs ABoraapo

26.11

02.12

03.12

27.11

01.12

04.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c4dc2

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxama remneparyp Llenscus

09.12

08.12

25

Uneansusiii raz3 B MKT. OcHoBHoe
ypaBueHue MKT

10.12

11.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cdfde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
OHEPTHUU ABHUKCHUA MOJICKYIJI.
YpaBHenue Menpeneena-
Knaneiipona

16.12

15.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cSlle

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaGopartopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
Pa3pEIKEHHOrO ra3ay

I/ISOHpOHCCCBI B UACAJIbHOM ra3c€ u

17.12

23.12

24.12

18.12

22.12

25.12

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

uX rpaduuecKoe MpeCcTaBICHUe

https://m.edsoo.ru/ff0
c570e

BnyTtpeHnHss sHEeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

bubmuorexa [JOK

OFI eé . 30.12
30 CHIOCODBE €€ HIMEHCEHIA 29.12 https://m.edsoo.ru/ff0
KonudectBo TemnoTe! u padoTa. 5952
BHyTpeHHsIs sHEprus
OJJHOATOMHOI'0 HJIEAJILHOTO T'a3a
13.01 bu6mmoreka [IOK
31 Buap! Temionepenaun ' 12.01  https://m.edsoo.ru/ff0
c5c36
v N
sencetsa. Komaeorso remiors BuGmiorera LIOK
32 B ’ . 14.01 15.01 https://m.edsoo.ru/ff0
npu Tervionepenave. AauadaTHbIi
c5c36
porecc
IIepBrIii 3aKOH TEPMOJUHAMMKU U bubmmorexa [OK
33 P pMOZ 20.01 19.01 https://m.edsoo.ru/ff0
€ro MPUMEHEHHUE K U30TpoIleccam
cSefc
HeoGpatumocTs mpoiieccoB B bubnmnorexa [JOK
34 npupoze. Bropoit 3akon 21.01 22.01 https://m.edsoo.ru/ff0
TEPMOJMHAMUKHU c6230
bu6mmoreka [IOK
IT i KIT
35 pHHHHrf aericraia n KILT 27.01 26.01 https://m.edsoo.ru/ff0
TEIIOBOM MaIlIMHbI
c600a
36 [uxn Kapuo u ero KIIJ] 28.01 29.01
03.02
37 DKosoruyeckue npoodaemMbl 02.02
TETUIOIHEPTETHKU
38 O06o0manmui ypox 04.02 05.02 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

«Monexynsipaas ¢puznuka. OCHOBBI
TEPMOIMHAMHKIDY

https://m.edsoo.ru/ff9
38

KonTtponpHast pabora o Teme

bubmuorexa [JOK

39 «Monexynsipaas ¢puznuka. OCHOBBI 10.02 09.02  https://m.edsoo.ru/ff0
TEPMOJUHAMUKI) c6as50
[TapooOpa3oBaHue U KOHICHCALIUS. Bubmiorexa LIOK

40 11.02 12.02 https://m.edsoo.ru/ff0
Hcnapenue u kunenue

c63b6
AOCOII0THAS U OTHOCHUTEIIbHAS bubmuorexa [JOK

41 BJIQXKHOCTH BO3/ayxa. HachieHHbIH 17.02 16.02 https://m.edsoo.ru/ff0
nap c64d8
TBépnoe Teno. Kpucramumyeckue u
aMmopdHbIe Tea. AHU30TPOITHS bubnnoreka [JOK

42 CBOMCTB KpHUCTAILIOB. JKuaKue 18.02 19.02 https://m.edsoo.ru/ff0
kpucrtauibl. COBpeMeHHbIE c65f0
MaTepuabl
[InaBnenue u KpucTaUIM3aIUA. bubnuoteka [JOK

43 YV nenpHast TEI0TAa IJIaBICHUS. 03.03 02.03 https://m.edsoo.ru/ff0
Cyb6numarus c6708

bu6mmoreka [IOK
44 YpaBHeHUE TEIJIOBOTO OanaHca 04.03 05.03 https://m.edsoo.ru/ff0
c6820
DneKkTpuszanus Ted. bubnmnorexa [JOK

45 DnekTpuueckuii 3apsia. [[Ba Buma 10.03 12.03 https://m.edsoo.ru/ff0
AIEKTPUYECKHUX 3apsS 0B cbbee
[IpoBOAHMKH, AUDIIEKTPUKU U bubnuoreka [IOK

46 HOJIYTIPOBOIHUKH. 3aKOH 11.03 16.03 https://m.edsoo.ru/ff0

COXPAHCHUS SJICKTPUICCKOTO

cbbcec



https://m.edsoo.ru/ff938
https://m.edsoo.ru/ff938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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3apsiaa

B3aumoaeiictBue 3aps10B. 3aKOH

bu6mmoreka [IOK

47 Kynona. Touyeunsrit 17.03 19.03  https://m.edsoo.ru/ff0
ANEKTPUYECKUN 3apsif cbced
Hanpspk€HHOCTD 31eKTPUYECKOro BuGmorexa LOK

48 nostst. HpuHiun CyHCPHOSHHHH 18.03 26.03 https://m.edsoo.ru/ff0
ANEKTPUYECKUX Moei. JInnun

" c6df2
HaNpPsHKEHHOCTH
Pabota cui 3eKTpoCcTaTHIeCcCKOro bubnunoreka [JOK

49 oist. Ilorenuuan. PasHocts 24.03 30.03 https://m.edsoo.ru/ff0
MOTEHIINAJIOB c6100
[IpoBOIHMKY M AUDIIEKTPUKU B bubnnorexa [HOK

50 3JICKTPOCTATHYECKOM ITOJIE. 25.03 | 30.03 https://m.edsoo.ru/ff0
JusnekTpudeckasi MpOHUIIAEMOCTh c7018

bu6mmoreka [IOK
51 OnektpoéMkocTs. Konnencatop 31.03 02.04 https://m.edsoo.ru/ff0
c7126
DIEKTPOEMKOCTD MJIOCKOT0 bubnmnorexa [JOK

52 KOHJIEHCaTopa. JHEeprus 01.04 02.04  https://m.edsoo.ru/ff0
3apsKEHHOr0 KOHJIEHCAaTopa c¢72c0

53 Ha6opaT”opHa$1 pabora "I/I3Mepe'1'{I/Ie 14.04 | 13.04
INEKTPOEMKOCTH KOHJIEHCATOpa
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO

54 amnmapara, CTpyMHOIo IIpUHTEpa. 15.04 13.04
DneKTpocTaTHIecKast 3allnTa.
3a3eMyIeHHE SIEKTPONpPUOOPOB

55 DIIeKTPUUECKHI TOK, YCIOBHS €T0 21.04 20.04
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cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
ydacTKa 1enu

ITocnenmoBarennsHOE,
napajuieIbHOe, CMEIIaHHOE
COCIMHCHHE TIPOBOHUKOB.

bubmuorexa [JOK

56 0.5 22.04 | 20.04 https://m.edsoo.ru/ff0
JlaGopaTtopHnas pabora «3yuenue 740
CMEIIAHHOTO COSIMHEHHUS
PE3UCTOPOBY
Pabota u momHoOCTh bubnuorexa [JOK
57 3JIEKTPUYECKOTO TOKA. 3aKOH 28.04 | 23.04 https://m.edsoo.ru/ff0
Jxoyns-Jlenua c7838
3akon Oma a1 MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKON LIETIH.
KopoTtkoe 3ambikanue. bubnuotexa [JOK
58 JlaGoparopHas paboTa 0.5 29.04 23.04 https://m.edsoo.ru/ff0
«3mepenne DJ1C uctouHnka Toka c7ael
U €r0 BHYTPEHHETO
COTIPOTUBIICHUS
PesepBHbiil ypok. KonTponabpHas
paboTa 1o Teme bubnmnorexa [JOK
59 "DOnexkTpoauHamMuka / 05.05 27.04 https://m.edsoo.ru/ff0
Bcepoccuiickast npoBepouHas c8c56
pabora
O6o0maromuii ypok bubnuotexa [JOK
60 «INEeKTpOAUHAMUKAY / 06.05 30.04  https://m.edsoo.ru/ff0c

Bcepocculickas npoBepoyHas

88be
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pabora

DIIEKTpOHHAas IPOBOUMOCTh
TBEPJBIX METAUIOB. 3aBUCUMOCTh

61 CONPOTHUBIICHUS METAJIIOB OT 12.05 | 30.04
TEMIEPATYPHI.
CBepXIpoBOIUMOCTh
6 SJIeIprI/I%CKHI?I TOK B BaKyyMe. 13.05 | 04.05
CBolicTBa AJICKTPOHHBIX ITyYKOB
I1 0
i
63 P! POBOA ‘ 19.05 | 07.05  https:/m.edsoo.ru/ff0
CaoiicTBa p—n-Imepexo/a. 34ac
[TomrynpoBOIHUKOBBIE TPUOOPHI -
3 N
64 P P ' 19.05 | 14.05  https:/m.edsoo.ru/ff0
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI.
c82ba
DnexTponaun3 ===
Dite €CKHUI TO asax.
Conocrotemmuiin BuGmorera LIOK
65 N 20.05 18.05 https://m.edsoo.ru/ff0
HECaMOCTOSITENIbHBIN pa3psi.
c84ae
Momnausg. Ilrazma
Dite eCcKue 00
rpoltera 1 x pactceKoc BuGorexa LIOK
66 yerp p 20.05 21.05 https://m.edsoo.ru/ff0
npuMmenenue. [IpaBuna TeXHUKH
c86fc
0€30MacCHOCTH ==
KonTtponsHas padora 1o TeMe
<<9JI:II:I€TH(I))(IJ{T;TEIKa ;[OzTOZIr{BIfI bubmiorexa HOK
67 p ' 26.05 25.05 https://m.edsoo.ru/ff0

3NIEKTpUYECKU TOK. TOKHM B
Pa3JIMYHBIX CPEaAX»

c8ala
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68 PesepBHeIit ypok. O0o0marommmii
ypok 1o TeMam 10 kitacca

27.05

28.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero o01ero odpa3soBanusi

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha MpUMEpax poidb W MecTo (U3UKH B
(dhopMUPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHpPA, B Pa3BUTUHU
COBPEMEHHOUN TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKON NEATEILHOCTU
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (PU3UYECKUX MOJIEINICH:
MaTepuagbHas TOYKa, WHEpUHUaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIH SJICKTPUYECKUM 3apsii — MNpU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETHUYECKOW TEopuu
CTPOCHHSI BEIIECTBA W  DIIEKTPOJWHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE NBIKEHHE, CBOOOJHOE IaJeHHE
TN, JBUXXEHHE M0 OKPYXKHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
muddys3usi, OpOYHOBCKOE JBH)KEHHE, CTPOCHHME JKHUIKOCTEH U
TBEPABIX Tel, M3MEHEHHe o0bEéMa Tel TMpU  HAarpeBaHUU
(oxmaxkieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHE, BJIAKHOCTh BO3IyXa,
TOBBIIICHNUE JAaBJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXJIy I1apaMeTpaMH COCTOSHHS Ta3a B H30MPOIEeccax;

OJICKTPpU3aluA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE [JBIKEHHE, MCIONb3ys (U3NUecKue
BEJIMYMUHBI: KOOpAUHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, MWMIYJbC Tela, KHWHETHUYECKas DJHEprus,
MOTEHIIMAJbHAs JHEpPrusi, MexaHudeckas paboTa, MeXxaHHW4yecKas
MOIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (GU3HMUECKUNA CMBICI
UCTOJb3YEMBIX BEIMYMH, MX OO0O3HAueHHs M EAWHUIIBI, HAXOJIUTh
(opMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUYUHY C APYTUMH

BEIn4YnHaMun

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCIUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KylloHa, mnpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NpPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH HpHUMEpbI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Oprncanmeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJOTO W3 YYaCTHHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpy>karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cootBeTcTBUs. Poinb u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.1.1

2.1

###HPari#KITHEMATHUKA

MexaHu4ecKoe IBHKEHHE. OTHOCHUTENBHOCTh
MEXAaHNYCCKOI'O ABUXKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepeaavn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hy10. V3yueHne ABMKEHUS 1IapuKa B BA3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

H#Part## IMTHAMUKA

22.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoit 3akoH HbproroHa nns MarepualibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

228

229

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAaIlICHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

23

##H#ParH##3AKOHBI COXPAHEHUN A B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

23.1 MaTepuaibHbIX TOYEK. Mmmynbc cuibl u
M3MEHEHHE UMITYyJIbCca Tefa
3 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE NBMKEHNE
233 Pa6ora cuibl
234 MoriHOCTE CHIIBI
35 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KHHETHYECKON YHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
36 SHEeprus yIpyro nepopMUPOBAHHOM
o npyxuHsl. IloTeHunanbHas dHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[loTeHuuanpHple U HEMOTEHLHAJIbHBIE CHUIIBI.
537 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHHYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON SHEPrUun

238

VYupyrue v Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

I"azoBbie 3akoHBI. M30mpo1IECCHl B WI€ATTBHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

pa3peKeHHOT0 Ta3a
OCHOBbI TEPMOIMHAMUKN
TepMmonunamuyeckasi cucrema. BHyTpeHHss

SHEpPrus TEPMOJMHAMUYECKOW CHUCTEMBI U

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.23

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.2.5

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIUSL

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
nonesnoro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

33

##HPart## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI




4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcanys. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.33

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYE€HUS COBPEMEHHBIX MAaTE€pHAJIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHU

3.3.7

4.1.1

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## OJIEKTPOCTATUKA

Onextpu3anus Tea. DNeKTpUYecKui 3apsin. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MTOJIYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

Bzaumopeiictue 3apsanoB. 3akoH Kynona

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM ITI0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOT0 KOHIEHcaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IIPUHTED
41,10 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPart##ITIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cua
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
493 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIBbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoe,
o CMEIIaHHOE COEIMHEHUE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoys
425
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) wu
427 BHYTpPEHHEE CONMPOTHUBIICHHE MCTOYHUKA TOKA.
o 3akon Oma it  TONHOM  (3aMKHYTOW)
aneKTpudeckoi renu. KopoTkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TEeMITepaTyphI.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoOMCTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoanuku. CoOCTBeHHAs! M IPUMECHAs
IIPOBOAMMOCTB IOJIYNPOBOAHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLIAINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIIHLHOTO

pazpsna. Monnus. [1nazma

Texnuyeckue  yCTpoMCTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpotusnenus. HabmroneHnue

AIIEKTPOITH3a



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






