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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOTO YpPOBHS HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXKEHUM U TpeOOBaHUI K pe3yJbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTelIbHOU Mporpammel, npeactaBieHHbIx B OI'OC
COO, a Takxke ¢ yudéroM (enepaibHOM pabodeil mporpaMMbl BOCHUTAHHUS U
KOHIIETIIIMK TpernojaBanusi ydyeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHbBIX
Opra”Hu3alusIX Poccuniickon denepanum, peAU3YIOIINX OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanve mnporpaMmbl 10 (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYyYHON KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METallpeIMETHBIM pE3yJbTaTaM
oOy4deHus, a TAaKKE YUYUTHIBAET HEOOXOJMMOCTbh pPEATU3alUU MEKIPEIMETHBIX
CBs3eM (PUM3MKM C €CTECTBEHHO-HAYYHBIMU YYeOHbIMHM IpenMeramu. B Hel
OTIPE/ICTISIIOTCS OCHOBHBIC LM M3Y4YEHHs] (PU3UKHA HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHwsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (PU3UKU: JTUYHOCTHBIC,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3ukKe BKIIOYAET:

e IUIAaHMpYEMBbIE PE3YyJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJaM 00yUYeHUS;

e cojepxaHue yueoHoro npeameta «dDusznkay 1mo rogam 00ydeHusI.

®u3znka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskaroriem mupe. [IKoapHBIN Kypc GU3NKU — cUCTEMOOOpa3yoni
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB W SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuszuyeckoir reorpadueid u acTpoHomuei. Mcmonp3oBaHME UM aKTHUBHOE
npUMEeHeHHe (U3UYECKUX 3HAHUM  ompenenser Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTuKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJy4YeHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3ydyenne ¢Gu3MK BHOCHT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HayYHOW KapTHHBI MHpa O0ydaroumxcs, B (OPMHUPOBAHUE YMEHUH NPUMEHSTH
HAYYHBII METOJ1 MO3HAHUS MPU BHIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBaHUIA.

B ocHOBy Kkypca ¢u3WKM a5 ypOBHS CpEeAHETO OO0Iero oOpa3oBaHUS
MOJIOKEH psAl HMAEH, KOTOpble MOMKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHHUS.



Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBJISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BceX pa3ziesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEWl MaTepuan Kypca (U3HKH
o0beMHEH BOKPYr (Qu3MUeCKHX Teopuid. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
noJe.

Hoes eymanumapuszayuu. EE peanuzauus HOpeANojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTECHIMATA (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3H Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU MPOOJIeMaMH.

Hoes  npuxnaonou  nanpaenenHocmu. Kypc ¢dusuku mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHUYECKHX MPUIIOKCHUN
M3yYCHHBIX TEOPHUMI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss TOCPEJCTBOM BBEJEHUS DJIEMEHTOB
collepKaHUs, TOCBAIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKKe OOCYXICHUS
Mpo0JIeM PALIMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepHEBbIMU 3J€MEHTaMU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanHus SBISAIOTCS (pusmdeckue Teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  MPEIACTABICHUSAX O TPHUPOAE, TpPaHMIAX
MPUMEHUMOCTH TCOPUH, JUIA ONUCAHWUSA eCTeCTBEHHO-HAYYHBIX SBICHUUA U
IIPOIIECCOB).

CHUCTeMHO-IeSITeTbHOCTHBIN TIOJIX0/T B Kypce (U3UKU Pealu3yeTcs Mpexse
BCEro 3a CUET OpPraHu3alliyd KCIEPUMEHTAIBHOU NESITEIbHOCTH OO0YYaroluXxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3MKM — OTO MCIHOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB | JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEeIWHEHBI B OOIIMI CMHCOK YYEHUYECKUX
MpaKkTUYeCKuX paboT. BrifeneHne B yKa3aHHOM MepedyHe J1abopaTopHBIX pador,
NPOBOJUMBIX IS KOHTPOJS W  OILEHKH, OCYIIECTBISICTCS Y4YaCTHUKAMM
00pa3oBaTEIBLHOIO Mpollecca UCXOMsl M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHamleHust kabunera ¢usuku. Ilpu >TOoM oOecneunBaeTcss OBIaJACHHUE
OoOyJaronmmMMHUCss yMEHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HWCCIICIOBAHMUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH M TOCTAHOBKY OIBITOB MO MPOBEPKE
PEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCA PEUICHUI0 PacdYE€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 11t pacdy€THRIX 3a7a4 MPHOPUTETOM SIBIISIOTCS 3a7a4H C SIBHO
3aJIaHHON (YM3UYECKON MOJIEIBIO, TTO3BOJISIFOIINE IPUMEHITh U3yICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieina Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPYXKAIOLICH
KHU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJENHM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECleueHHI0 Yy4eOHOro mporecca 0a30BbIil YpOBEHb Kypca
(GU3UKK HAa YPOBHE CPEIHEr0 001Iero 00pa3oBaHus TOJDKEH U3YYaThCs B YCIOBHSIX
MpeIMeTHOr0 KaOuHeTa (M3MKH WM B YCJIOBHUAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro IuKkia. B kaOunere (pu3umku AOMKHO OBITh
HeoOXouMoe JlabopaTopHOE OO0OpYIOBAaHME [Jis BBIMOJIHEHUS YKa3aHHBIX B
nmporpamMme No (PU3MKe YUYEHUUYECKUX MPaKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyI0BaHue.

JleMoHCcTpaliuoHHOe  000pya0oBaHuEe (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U  OOECIEYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
WCCIICIOBAHMUSI  M3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPUYECKHX U
(GyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUECKHUX MPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYalomMXCA. TeMaTH4ecKhe KOMILIEKTHI
1abopaTopHOTO 000PYIOBAHUS JOJDKHBI OBITh TOCTPOCHBI HAa KOMILIEKCHOM
WCITOJTIb30BAaHWN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuii.

OCHOBHBIMU LIEJIAMU U3yUYeHUs (PU3UKU B 001IEM 00Opa30BaHUU SBISIOTCS:

e (QopMupoBaHue HHTEpeca M CTPEMJICHUS OOyYArONIMXCS K HAyYHOMY
U3YUYCHUIO TIPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYAJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (DOpMUPOBaAHHE
MCCJIEIOBATEIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa HU3YYCHUS
OCHOB CTPOCHHsI MaTepuu U (pyHTaMEHTaIBHBIX 3aKOHOB (PU3HUKH;

e (dopmupoBaHHE YMEHHH OOBSICHIATH SBICHUS C HCIIOJb30BAHUEM
bu3rUecKrX 3HAaHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpENCTABICHUNA O PO (PUBUKHU IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTukeHre 3Tux Leneid 00ecrneurnBaeTcsl pelieHueM CIeIyIoluX 3a1a4 B

npolecce u3yyeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:



e TmpuOOpEeTeHHE  CUCTEMbl  3HaHUK 00  o0mmMX  (PuU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsX, BKJIIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, DSJICKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acTPO(PU3HUKY;

e (opmHupoBaHHE YMEHMI TPUMEHATH TEOPETUYECKUE 3HAHMUS JJis
0oObsCHEHUsS] (PU3WYECKUX SBICHUU B MPUPOAEC W A TNPUHATHUSA
PAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEHICHHUS pa3IUYHbIX 3a7ad4 C SIBHO 3aJlaHHOU
¢usnyeckoil MoIenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3aHue (pU3NYECKON MOJEINH, aleKBaTHON YCIIOBHSM 331a4U;

e TMOHMMaHHUE (UBUYECKUX OCHOB M MPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeay;

e OBJAJICHUE METOJAMU CaMOCTOSITEILHOTO TJIAHUPOBAHUS W TPOBEACHUS
(Gu3HUEeCKMX SKCIIEPUMEHTOB, aHAIM3a M HMHTEPIpEeTali UHPOPMAIINH,
OIIpe/ieNIEHUs IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3ybTara;

e CO3JIaHME YCJIOBUU AJISi Pa3BUTHSI YMEHHH MPOEKTHO-UCCIIEOBATEILCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanust otBoautTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeZIEN0), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraembrii B mporpamMme mo (¢U3MKE TMepeueHb JadopaTOpHBIX U
MPAKTHYECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEaeT BBIOOP
NpPOBENCHUST JTA0OPATOPHBIX PAbOT U OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaroImMXCs.



COIEPKXAHUE OBYYEHMUSA
10 KITACC

Pa3znen 1. ®u3znka 1 MeTOABI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o npupone. HayuHble mMeTOABI NO3HAHUSA OKPYIKAKOLIErO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B NPOLECCE IIO3HAHUA IPUPOJBL.
DKCIIEpUMEHT B (PU3UKE.

MonennpoBanue (U3NYECKUX SIBIEHUM M mporieccoB. HaydHble THMIIOTE3BI.
®duznyeckue 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mMecto Qu3Nku B (OPMHUPOBAHMU COBPEMEHHON HAYyYHON KApTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IU(PPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOrO JBHKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOM TOUKH, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHue. ['paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBobOoaHOe nmageHue. Y CKOpeHHe CBOOOHOTO TaACHHUS.

KpuBonmuuenHoe  aBvkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCYETA, WILTIOCTPALIS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

[IpeoOpazoBanue IBUKEHUM C HCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGntonenue aBuxkeHusi Tena, OPOIIEHHOTO MOJ| YoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpasnenue ckopocTH npy ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne HEpaBHOMEPHOTO JABWKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MNYTSIMHU, NPOUACHHBIMU TEIOM 32
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM KUIAKOCTH.

N3yuenune nBrxeHus Teaa, OpOIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutTensHOcTH  [aymnies.  IlepBbii  3akoH  HbroToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunnun cynepnosunuu cui. Bropoiut 3akoH HeroTona
IUIs. MaTepUaIbHON TOUkU. Tpetnil 3aKkoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuima Tsokxectr. llepas kocmumueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoybxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus: nokos. KoadduumeHT tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarenbHoe U BpauiaTeabHOE ABMKEHUE A0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOALIMITHUKY,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuu.

CpaBHeHHe Macc B3aMMOACHCTBYOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnune cu.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM TTOIbEME U MMAJCHUU.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VY cnoBus paBHOBECUS TBEPAOTO Tena. Buabsl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzydenne nBmxeHust Opycka 1Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIUMX B IMPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne ycnoBuil paBHOBECHS TBEPAOTO TeEla, HMEIOIIETO OCh
BpAILICHUSL.

Tema 3. 3axkonsl coxpanenus 6 mexaHuke

Nmmynsc MarepuaabHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc CHIIBI U1 U3MEHEHUE HUMITYJbCa TENA. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOITHOCTD CHJIBL.

Kunetnueckass »Heprusi MarepualibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus yIpyro
neopMUpoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus Tejna  BOJIM3HU
MOBEPXHOCTH 3€MIIH.

[loTeHnuanpHple W HENOTCHIMAIbHbIE  CWJbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPTUM CHUCTEMBI TEIlL.
3aKOH COXpPAaHEHUS MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M NMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[Tepexon mOTEHIIUATBEHOM SHEPTUH B KHHETHYECKYIO i 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomol

N3yuenne abCoOMOTHO HEYNMPYroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOTHI CUIIBI ¢ U3BMEHEHUEM MEXaHUUYECKOW AHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipaasi Gu3uKka ¥ TepMOIUHAMHKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECHUCTBUS YaCTUIl BewlectBa. MoAenu CTpPOEHUsI Tra30B, XKUJIKOCTEU H
TBEPJIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemectBa. [TocTosinHas ABoranapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Lenscus.



Mopens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpHHM HJIEaIbHOTO ra3za. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeIHEW KWHETUYECKOW SHEPruM TEIUIOBOTO JBMKEHWs dvactul rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHMe MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM Ia3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckrue yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BEHIECTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnpiTel 0 AUGPGY3UH KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita lTepHa.

OnpIThI, JOKa3bIBAIOIIIE CYILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aMO/ICHCTBHA.

Mopuenb, WuIIoCTpUpyonas NpUpoAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOUIME YPABHEHHE COCTOSHUS HJEAIbHOIO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHne mMaccel BO3lyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMIA
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKIy ITapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxu

TepMoanHamMuueckass cucreMa. BHYTpeHHsIT dHEprus TepMOAUHAMUYECKON
CUCTEMBI U ciocoObl e€ n3meHeHusi. KonnuectBo TemnoTsl v padbora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJAEaJbHOro  ra3a.  Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3TyUYeHUE. Y IeTbHasl TeMIOEMKOCTh BEUIECTBA.
KonudecTBO TEMIOTHI IpH TEILIONEpEaaye.

[Tonsitue 006 ammabatHoM miporiecce. I[lepBhlli 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBele  MammHbl.  [IpuHOMOBI  AEHCTBUS  TEIUIOBBIX  MAIIMWH.
[IpeoOpa3oBanus HHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt mnome3noro
nerctBua TteroBo mammubl. [{ukn KapHo m ero ko3duuueHT mnose3Horo
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHudeckue yCTpoWcTBA M IPAKTHYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH PadOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)XaTOro BO3[yXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIINS ).

N3meHenue BHyTpeHHEN SHEPTUH (TeMIepaTypbl) Tella IpU TeIuIonepeaye.

OnpIT mo anuabaTHOMY pacCUIUPEHHIO Bo3JayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne yaenbHOU TEIIIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanus eewiecmea. Pazosvie nepexoonl

[TapooOpa3oBanue U KoHjeHcalusi. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHbld map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpuctaiyioB. Kuakue kpucraiuibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTaJUIU3anus. Y iefibHas TeruioTa miasieHus. Cyoaumanus.

VYpaBHEHHUE TEIIOBOTO OaaHca.

TexHu4yeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu moHW>KEHHOM JaBJICHUMU.

CnocoObl U3MEPEHUS BIAYKHOCTHU.

HabGnronenue HarpeBanus U IIaBJIeHUs KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabomol

N3mepenne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Pasjnes 4. DiieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzanus Ten. OJNEKTpUYecKuil 3apsn. JlBa BHIA 3IEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, OUANIEKTPUKKA W TOJYHPOBOAHUKUA. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa.
Bzaumopeiictue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IE€KTPUUYECKUNA 3apsijl.
OnekTpuueckoe rmnone. Hampsk€HHOCTh  dnekTpudeckoro mnotisa.  [IpuHnmn



CYyNEPHO3ULHNH DINEKTPUUYECKUX Toyei. JIMHUKM HanmpsyKEHHOCTU JJIEKTPUYECKOTO
OJIAL.

Pabora cun  anextpocratmyeckoro  mons.  I[lorennman.  Pa3HocTh
MNOTCHIUANIOB. [IpOBOOHUKM W AUANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpruyueckas NpOHUIAEMOCTb.

OnekTpoémkocTb. KonaeHncarop. DaeKTpOEMKOCTh MJIOCKOTO KOHACHCATOpa.
DHeprus 3apsHKEHHOTO KOHJEHCATOpA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DIJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KONMMUPOBAJIbHBIN alapar, CTPyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIUI IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B SIIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DAJIEKTPOEMKOCTH IIJIOCKOTO  KOHAEHCAaTopa OT IUIOLIAIx
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomol

N3mepenue aneKTpo€EMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoanunwtit Inekmpuueckuit moxk. Toxu ¢ paziuunslx cpeoax

DJIEKTPUYECKU TOK. YCIIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
UcTtounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpspxenue. 3akon OMa Jy1s yyacTka 1enu.

DNEKTPUYECKOE COMPOTHUBIICHHE. YAEIbHOE CONPOTUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MApAILIEIBHOE, CMENIAHHOE COCTMHEHNE TPOBOIHUKOB.

PabGora oamektpuyeckoro Toka. 3akoH Jxoyms—Jlenma. MomrHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBICHUE MCTOYHHMKA TOKA.
3akon OMa 151 IOJIHOM (3aMKHYTOM) 2yiekTpudeckoi nenu. KopoTkoe 3ambikaHue.

ONEKTpOHHAss  MPOBOJUMOCTh  TBEPABIX  METAJLUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHAS u MIPUMECHAs MIPOBOAUMOCTD
nmoTynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBofHUKOBBIE TPUOOPHI.

ONEeKTpUYecKnii TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOIUTUYECKAs TUCCOLIAIUA. DIEKTPOIIN3.



DneKTpudecKkuii TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: aMIIepMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JHO/,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHre cruiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUTOLIAM MONIEPEYHOIO CEYEHUS U MaTepHaIa.

CMelaHHOEe COeIMHEHNE IPOBOIHUKOB.

[Ipsmoe w3MepeHue dSIEKTpOABMKYIIEH CwWibl. KOpoTkoe 3ambIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBHI.

IIpOoBOIMMOCTE IIEKTPOIUTOB.

HckpoBoit pa3psii 1 IpOBOAUMOCTb BO3AYXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomol

N3yueHne CMEIaHHOr O COEAMHEHUS PE3UCTOPOB.

N3mepenne 37IeKTPOABMKYILEH CHIIbI UCTOYHUKA TOKAa W €r0 BHYTPEHHETO
COIPOTHBIICHUS.

Habnronenue snekrposnsa.

MeknpeaMeTHbIe CBA3H

N3yuenue xypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COJEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTE€MaTHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CB3aHHBIE C M3yYEHHEM METOJOB HAy4HOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHMH, JUHEHHass (QyHKUu,
napabona, runepOosia, ux rpaduku U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIUIO0OOMEH KUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIadyH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, XKUIKOCTEH WU



ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJIOB, JJEKTPOJMTHYECKAs AUCCOLHUALUSA,
rajibBaHUKa.

l'eoepagus: BIaXXHOCTb BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAHHEM MEXAaHU3MOB,
y4€T TpPEeHUs B TEXHUKE, MOJIIMITHUKU, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPyTue), JBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJAMJIbHUK, KOHJAUIIMOHEP, TEXHOIOTUU
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HAaHOMATEpHUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYMHBI IPUHTED, AIEKTPOHArpeBaTEIbHbBIC puOOPHI,
AJIIEKTPOOCBETUTEIBHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3jnes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUmMHAL UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3aumoaelWCTBHE  IMOCTOSIHHBIX ~ MAarHWTOB.
MaruutHoe mone. Bekrop marHuTHOM wuWHAYKOuMW. [IpuHIMnD cynepno3unun
MAarHUTHBIX MoJyied. JIMHMKM MarHUTHOM WHIAyKUMU. KapThHa JIMHWUM MarHUTHOM
WH]IYKIIAU T0JISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUA
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmonencTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopeniia, e€ MOIy/Ib U HampaBjieHUE. [[BUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM IoJjie. Pabora cunsl Jloperia.

SIBneHne DJEKTPOMArHUTHOM MHAYyKUMHM. [IOTOK BEKkTOpa MAarHUTHOU
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA MWHIAYKIMUA. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe Tmosie. ODNEKTPOABIKYIIAS CHIa WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

IIpasuio Jlenua.

NHnykTUBHOCTh.  SIBJIEHHE CaMOMHIYKIMH. OJIEKTPOJBIXKYILIAs  CHia
CaMOUHIYKIHU.

DHeprusi MAarHUTHOTO TOJISI KATYILKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckre YCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, AJEKTPOMArHUTHI, DJICKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JEKTPOHHOTO ITy4YKa MArHUTHBIM TOJIEM.

JIuHMM UHYKIIUM MarHUTHOTO TOJIS.

B3auMojelicTBrUE BYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeH11a Ha HOHBI AJEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOJABMKYIICH CUJIbI MHAYKIIUM OT CKOPOCTH U3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CaMOUHTYKITUH.

Yuenuueckuii skcnepumenm, 1abopamopHvie pabomol

N3y4yeHne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

UccnenoBanne neiCTBUSA MOCTOSIHHOIO MAarHWTa HA PaMKy C TOKOM.

UccnenoBanue sABiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kosre6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Konedanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonnyeckue kosnebanus. [lepuon, wacrora, amrumtyaa u ¢dasza KojieOaHUH.
[IpyxuHHBIN MasATHUK. MareMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplii kKoHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUM B UJICATHHOM KO0JIE0aTEIbHOM KOHTYPE.

[IpeacraBienue o 3aryxaromux KojieOaHUsAX. BbIHYK€HHbIE MEXaHUYECKHUE
kosneOanus. Pezonanc. BeiHyK€HHBIEC 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

IlepemenHpiii TOK. CHHYCOMAAQIBHBI NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE M JACHCTBYIOUIEE 3HAYEHHE CWJIBI TOKa WU
HaIpSKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE BIEKTPUUECKOM
SHEPruu. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KymnbTypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTHH B [IOBCETHEBHOM XKU3HH.

TexHuyeckue yCTpOWMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepeaay.

Jlemoncmpayuu

UccnepoBanue mapamMeTpoB KoJieOaTeNbHOW cHCTEMbl (MIPY>KUHHBIA WM
MaTEMaTUYECKUNA MASITHUK).



Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6nronenue pe3onanca.

CBoOOHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocnemoBaTENbHOM —COEAWHEHWUH PE3UCTOPA, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpa.

Mojienb TMHUY 3IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnepoBanue 3aBUCMMOCTH MEpUOJA MajlbIX KOJEOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HUccnenoBanne I1epeMEHHOr0 TOKA B LENM U3 IOCIEI0BATEIbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAazHUMHblE 60JIHbL

Mexannueckre BOJIHBL, YCIOBHS pacnpocTpaneHus. [lepuon. CxkopocTb
pacnpocTpaHeHHs] W JJIMHAa BOJHBL [lomepeuHble W NPOJOIBHBIE BOJHBI.
Nutepdepentus u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIEC BOJIHBI. Y CIIOBHSI M3IYUYECHUSI DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeIoMIICHUE, MoJisapu3anus, Audpakius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 3IE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMNIBI paIUOCBA3M U TelIeBUICHUA. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHuyeckre yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacCIpOCTPaHEHHUE MTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJTH.

Kone6mronieecst Te10 Kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: 1 MPEeTOMIICHUSI MEXaHUYECKHUX BOJTH.

Habmonenue nnreppepeHunu u AUPpakiud MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsI3U T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW U
9aCTOTOM KOJeOaHMUIA.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpa)KEHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxkeHusi ceeta. [locTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TTOKa3aTelb
npenomneHus. llomHoe BHyTpeHHee oTpaxkeHnue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CiioxHbI cocTaB Oesioro ceera. L{er.

ColOuparomyie u pacceuBaroimiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE W ONTHYECKas cujia TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOUparoluX U paccerBarolmux JuH3ax. Dopmylia TOHKOW JIMH3BI. YBEITUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBusi HaOmOEHWS MaKCUMYMOB M MHUHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakuusa cBera. JudpakuuonHas pemérka. YcClIoOBUE HaOIIOCHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssmosnHENHOE pacHpPOCTpaHEHUE, OTPAKEHUE U INPEIOMIICHUE CBETA.
OnTtuyeckue mpuOopsI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mogenu MUKpOcKoma, TeJIECKOIa.

Habmronenue narepdepeHImm cpera.

Habmronenue nudpakiuum ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHue crieKkTpa ¢ TOMOUIBIO TPU3MBI.

[Torydenue criekTpa ¢ TOMOIIbIO TU(PAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepenue nokaszarens npeoMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nes 6. OCHOBBI clIeNMAIBbHOI TEOPUH OTHOCUTEILHOCTH
['pannnpl  OPUMEHHMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKPAILCHUE
JUTUHBI.
DHEPrus U UMITYJIbC PEISITABUCTCKON YACTHLIBL.

CBs13b MaccChI ¢ BHGPFHGﬁ U UMITYJIbCOM pGJIHTI/IBPICTCI(Oﬁ qaCTHUILBbI. 3H€pFPI}I
ITOKO4I.

Pa3znen 7. KBantoBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPrUs
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CToneroBa. 3akoHBI
dotorddexra. YpaBuenue DunmteitHa A dotodddexra. «KpacHas rpaHuia»
doToaddekra.

JlaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue yCTpOWCTBa W MPAKTUYECKOE TMpPUMEHEHHUE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®otorhexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHuio o -4acTHIL.
ILmanerapnas mognens aroma. Ilocrynmatrer bopa. U3nydyenune u moriomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOA.

Bonnoselie cBoiicTBa yactuul. Bosnsl ne bpoiis. KopnycKyisipHO-BOIHOBOM
Ty aJTU3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3ITy4YCHHE.

TexHuueckue yCTpOWCTBA M TNPAKTUYECKOE TNPUMEHEHHUE: CIEKTPaJIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

OmnpenenieHre IMHBI BOJIHBI JIa3epa.

Habmoienue nuHeyaThiX CIEKTPOB U3y YCHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmronenue nuHeM4aToro crexkTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOEHHS siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuro  cocraBa
paanoakTuBHOTO u3nydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3Iy4eHHUS.
BiusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHAa M HeWTpoHa. HykionHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbsbda-pacnaa. ONEKTPOHHBIM UM TMO3UTPOHHBIA OeTa-pacnan. ['amma-
M3JIy4yeHne. 3aKOH paJIuOaKTUBHOIO pacIaja.

DOHeprus CBA3M HYKJIOHOB B sipe. AnepHblie cuibl. Jlepekt Macchl sapa.

Anepnsie peakunu. [lenenue u cuHTe3 A1€p.

Anepnsiii peaktop. Tepmosimepubiii cuHTe3. I[IpoOieMbl M MEPCHICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI JIEPHON SHEPTETHKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyH/1aMEeHTaJIbHbIE B3aUMOJIEHCTBUA. ENMHCTBO hr3ndeckoit KapTHHBI MUpA.

TexHu4yeckne yCTpoucTBa M NMPAKTUUECKOE NMTPUMEHEHHUE: JTO3UMETP, KaMepa
BuiibcoHa, siaepHbIi peakTop, aTOMHast 0omoa.

Jlemoncmpayuu

CU€TYnK MOHU3UPYIOIIMX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabomol

WccnepoBanue TpekoB YacTHIl (IO TOTOBBIM (OTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTH acTpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHUM.

Bun 3Bé3gHoro nHeba. Co3Be3aus, sSpKue 3BE3BI, INIAHETHI, MX BUIUMOC
JIBUKEHHE.

ConuHeuHas cucrema.

Conunue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun ConHua M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJibHbIA KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJisi 3BE3]l TJIABHOW IMOCJENOBAaTEILHOCTH. BHYTpeHHee cTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKIACHUHU U 3Bosronnu ConHua u
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nwxenue ConHua B
lNanaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE IBIPBI B Anpax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa606ma. Pazderanve rajakTuk.
Teopus bosbioro B3psiBa. PEIMKTOBOE U3ITyUYEeHUE.

MacmrabHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Habntonenus: HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeNICHUsI TOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEBEpHOIro MOJyIIapus U SIPKHUE 3BE3/bI.

Haobnronenus B Teneckon JIynsl, mianer, Mueunoro I1ytu.

O06o0maromniee NOBTOpPeHHE

Ponp ¢usuku M acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COIIMAJIBHON M ATHYECKOH cepax NesTeTbHOCTH YEeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4HOUN KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (OpMUpPOBaHMM TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpa, MECTO
(dbu3UYECKON KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YUYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MAaTEMATHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Medscnpeomemuvie nowsimus, CBS3aHHBIC C M3YUYCHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumore3a, (uanyueckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pemieHHWE CHCTEMbl YPAaBHEHWH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO, BEKTOPHI M HMX IMPOEKUMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, TMPU3HAKK TOA00USI TPEYTrOJbLHUKOB,
ompeIesICHHE TUIOMAIU TIIOCKUX (Uryp u o0béma Tell.

buonoeus: »snexTpuueckue SIBICHUS B JKUBOW TPHUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KMBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanranuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaIM3.



leoepachus:  MarHuTHbIC TIOMIOCA 3€MJIM, 3JIEKHM MarHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKAa3aHUE 3EMJIICTPSICEHUIM.

Texnonocus: NWHAM DJJEKTPOINEpeaady, TEHEPATOpP IMEPEMEHHOrO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKUIHOHHAS I1€Yb, pajap, PaauONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIN ammapar, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mnpenmera «®dusnka» Ha ypOBHE CpPEAHETO OOIIETO
oOpa3zoBaHusi (0a30BbIM YPOBEHb) JOJKHO OOECICUHUTH JTIOCTHXKEHHE CIIETYIONMIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJbTaThl OCBOCHUS yUeOHOro npeaMera « Pu3nka» J0TKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILIECCE PEATM3ANMU OCHOBHBIX HaIpPABJICHUM
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaaHCcKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOM MO3UIIMN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJAULIMOHHBIX  OOIIEYENIOBEYECKMX  T'YMAaHUCTHUYECKHX |
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJICHUHU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHUE B3aUMOJIEMCTBOBATh C COLIMATIbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU I€SITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXXJaHCKOH HUJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, HOCTHUXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBAThH CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
JEATEIbHOCTH YUEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOEHHE YCTOMYUBOTO Oy IyIIIETO;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAy4YHOTO TBOPUYECTBA,
pUCYIIETro (GU3NUECKON HAyKe;



5) TpyA0OBOT0 BOCTIMTAHUSI:

MHTEpEC K pa3nuyHbiM cdepaM MpodheccHoHaNIbHON OeSTENbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynmytei mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JIacTH
(U3MKKM Ha NPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYphl, OCO3HAaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IUTAHUPOBAHUE U OCYLIECTBICHHUE IEHCTBUI B OKPYKAIOLIEH CpeJie Ha OCHOBE
3HAHMSA LeJIEW YCTOMYHNBOrO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIBHOCTH HKOJOIMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM N0 (PU3UKE;

7) HIEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHWE LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOIIECCE
U3ydeHuss  (QU3MKU  OCYUIECTBJIATH  MPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENbHOCTh NHINBUIyaIbHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble J1ornueckue qeMCTBHUA:
CaMOCTOSITEIbHO  (hOpMyJIMpOBaTH W aKTyaJU3WpOBaTh  IMPoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPUTECPUU HUX
JIOCTVOKEHUS
BBISIBJIAITh  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IUIAH pElIeHUs MPOoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIIBHOCTh, OICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCJICICTBUH €SI TEIbHOCTH;
KOOPJIMHUPOBATH W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIISHNUN KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBarebCKue 1eiCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIOUEBBIMU MOHATUSAMHU U METOAAMHU
(puznyecKoil HayKu;



BJIa/IETh HABBIKAMHU YUE€OHO-MCCIIEOBATENBCKON U MPOSKTHOM JEATETbHOCTH
B 00siacTu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOHCKY
METOJIOB peIlIeHUs 3a7ad (PU3MUECKOTrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B IMO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETAlMY, MPeoOpa3OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBUSIBIIATh [IPUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJlH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHHs, HAaXOAUTh APTYMEHTHI JIs J10KAa3aTelbCTBA
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE pELICHUs 3aJauyd  pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOpPMYJIMpOBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOU
JEsITeIbBHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYaIMsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIILHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHHS;

CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

PabGora ¢ undgopmanmei:

BJIQJICTh HABBIKAMHU MOJIy4eHHS] MHPOpMalUUU (PUIUUECKOTO COJEPKAHUS W3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATENbHO OCYLIECTBJISATh IOUCK, aHAJIM3,
CUCTEMATU3ALMI0 U MHTEPIpETalnrio WHGOpPMAIMU pa3IuyHbIX BHAOB U (opm
NpeCTaBICHNUS;

OLICHMBATh JJOCTOBEPHOCTh HH(POPMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
371a9 ¢ COOMIOJICHHEM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTHEHbI, pecypcocOepexeHusi, TMpaBOBbIX M  3TUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCcHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3Ha4YeHHsI THPOPMAIIUHU U LEJIEBOU ayJUTOPHUH, BHIOUpPAs ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yalTU3alllu.

KoMMmyHuKaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE IeliCTBUS:
OCYIIECTBIISITH OOIICHWE HA YPOKax (PM3UKH U BO BHEYPOUHOU JCSITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIWKTHBIX  CUTyalldidi W CMATYaTh
KOH(JIUKTBI;



Pa3BEPHYTO MU JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAaHHUEM
A3bIKOBBIX CPEJICTB;

[MOHUMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WUHAWBUILYATbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIE€HA KOJUIEKTHBA;

NPUHUMATh LEIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JEHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacrpenensitb pojid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJIAJa WU KaXJOr0 YYAaCTHUKA KOMAaH]Ibl B
001Ut pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHWBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIMIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE TeiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBISATh MO3HABATENIbHYIO NESITEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS MPAKTUYECKOW padO0ThI C YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OIICHKY HOBBIM CUTYaITHsIM;

pacMpsaTh paMKH y4eOHOTO IpeJIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHUE;

OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO H3pYAULIMM B 001acTu
(U3HMKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIMsM, BHOCUTb KOPPEKTUBHI B JIEATCIHLHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENBHOM  peQuieKCMH Kak  OCO3HaHMS
COBEpINIACMBIX JIEUCTBHM ¥ MBICTUTENBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH AJi1 OLUEHKH CUTYalluH, BRIOOpA BEPHOIO
pElIeHNUS;



yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPHUHHUMATH PEIICHUS M0 MX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHThI JPYTHUX TIPU aHAIW3E pPEe3yIbTaTOB
JeSTEIILHOCTH,

IPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKH M TOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W AapryMEHTHI JAPYTUX TPH aHaIW3e pe3yJIbTaToB
JeSITeTTHHOCTH,

pU3HaBaTh CBOE MPABO M MPABO APYTHX HA OIIUOKH.

B mpomecce nocTHKEHUS] JTMYHOCTHBIX PE3yJbTATOB OCBOCHHS TPOTPAMMBI
no Qu3uMke s YpOBHA CpeAHero ooOiiero oOpa3oBaHUs y OOYyYaromUXCs
COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WUHTEJIEKT, MIpeAnoararonuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TTOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIMOHAILHOHN cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHKEHUIO LU U
yCrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOMAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIMICH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHUEC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMECHHUI:

JIEMOHCTPUPOBATh HA TpUMEpax Pojb WU MecTo (Pu3uku B (HopMUpOBAHHUH
COBPEMEHHOW HAy4YHOW KAapTHUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIBHOCTH JIOJIEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCINCH:
MaTepHhalibHasl TOUKa, MHEpIUalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TEIO,
WJICAUTbHBIN a3, MOJAEIHU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NMUECKHUX 3a/1a4;

pacno3HaBaTh PU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BELIECTBA U



AJIEKTPOJMHAMUKH:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHENHOE
JIBWKEHHE, CBOOOJHOE TMaJeHUE TeJl, ABW)KEHHE 110 OKpPY)XKHOCTH, HHEpLus,
B3auMoIecTBUE Tend, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOCHUE KUIKOCTEH
U TBEPIBIX T, U3MEHEHHE 00bEMa TeN MPU HArpeBaHUM (OXJIAXICHUH ), TETNIOBOE
paBHOBECHE, WCHApeHUe, KOHJCHCAIUs, IJIABJICHUE, KPUCTAIUIM3AIMs, KUIICHUE,
BJIQKHOCTb BO3/1yXa, IOBBIIICHUE JaBJICHUS raza Ipu €ro HarpeBaHuu B 3aKPbITOM
cocyse, CBSI3b MEXJy IapaMeTpaMu COCTOSHMA Ta3a B  H30Ipoleccax,
AIIEKTPHU3ALIUS TEN, B3aUMOJICHCTBHUE 3aps/I0B;

OTMHCHIBATh MEXaHUYECKOE IBMKECHHE, WCIOJIb3Yys (DU3HUECKHE BEITUYHMHBI:
KOOpAMHATA, IyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tejla, CHIa,
UMIYJbC TeJla, KHHETHUUECKas SHEprus, MOTEHIHalIbHAs SHEPrusi, MeXaHH4ecKas
paboTa, MexaHMYecKas MOIIHOCTb; IpPHU ONHUCAHUU TPABUIBHO TPAKTOBATh
(GU3NYECKUN CMBICT HCIHOJIB3YEMBIX BEIWYUH, WX OOO3HAYCHUS M EIUHUIIBI,
HAXOAUTHh (HOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JAPYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3yUYEHHBIE TEIUIOBBIE CBOICTBA TEI M TEIUIOBBIE SBIICHUS,
UCTIONB3Ysl (pu3MUeckre BENWYMHBL JaBJICHHE Trasza, TeMIeparypa, CpemHss
KMHETUYECKasl SHEPTUsl XaOTHUECKOTO JIBIKEHHUS MOJEKYJ, CPeIHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(GUIIUEHT TMOJIE3HOT0 JEHCTBUS TEIJIOBOIO JIBUraTels; IpHU OINKUCAHUU
OPaBWJIBHO TPAaKTOBaTh (PU3NYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, HX
0003HAYEHHUS W CIWHUIBI, HaXOAUTb (OPMYIbI, CBA3BIBAIOIINE JIaHHYIO
(Gu3NYIECKyI0 BEIMYUHY C APYTUMHU BEIUUNHAM;

OTHCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3UUYECKUE BEIUYMHBL: 3JIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJIs, MOTEHIINAJ, PA3HOCTh MOTEHINAJIOB,;
OpU ONMHCAHWM TMPABWIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHHUS W EIAWHMIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MUECKYIO0 BETUUYHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBJICHUS, UCMONb3Ys (PU3NUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u 11 3akonsr HeroToHa,
3aKOH COXpAHEHHUS MEXAaHWYECKOW OJHEPIHH, 3aKOH COXpPAaHEHUS HWMITYJIbCa,
NPUHLUIT CYTIEPIO3UINHA CUJI, TPUHIIUI PABHOMIPABHUS WHEPIHAIBHBIX CHUCTEM
OTCYETa, MOJIEKYJISIPHO-KUHETHUUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, I'a30Bble
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKON 3HEPTUU TETUIOBOTO JBHMKEHHS MOJEKYJ C
aOCOIOTHON TeMIlepaTypoM, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHMsI
AJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE TNPHUHIMIBI JEHCTBUA MAIllMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuvarh yCJIOBUS UX O€30MAaCHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBITIOJHATh OKCIEPUMEHTHI MO0 HCCIENOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB C HCHOJB30BAHUEM INPSIMBIX M KOCBEHHBIX HM3MEPEHHU, NPU ITOM
dbopMmynupoBath npobiieMy/3aiady M TUINOTE3y Y4eOHOro HSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIHpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUUH, IPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO HM3MEPEHHS M MCIOJIb30BaTh W3BECTHBIC
METO/[bl OLIEHKH MTOIPEIIHOCTEN U3MEPEHN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEJIMYMHAMH  C
HCIIOJB30BAaHUEM TMPSAMBIX H3MEPEHUM, NPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3yNbTAThl IMOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIe TaONIUIl ¥ TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BAHMUS,

co0roaTh mpaBuia O€30MaCHOTO TpyJa NP NPOBEICHUM HCCIEIOBAHUN B
paMKax yd4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOU
JEATENBbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBbHBIX YCTPOMCTB U J1a0OPaTOPHOro
o0opy10BaHuUs;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOW (U3HYECKOW MOJENbIo,
UCTIOJIb3Ysl (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIEC Il €€ PElIeHUs], TPOBOAUTh PAacUYE€Thl U OLICHUBATH PEaJTbHOCTD
MOJIyYeHHOTO 3HAYCHUS (PU3NYECKON BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKN HEITPOTUBOPEUHUBYIO
LEIIOYKY PACCY)KICHUW C OIOPOM HAa M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBICHUS,;

UCITIOJIb30BaTh Opd  pelieHud  y4eOHBIX  3ajad COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIAN
Y TIPEJICTaBIICHUS YYeOHON U HAYYHO-TIOMYJISIPHON MH(OpMAIK, OTyUYeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJYy4aeMy0 HHPOPMAILIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE MPOILIECCOB OKPYXKAIOIIETO0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKEe B MOBCEIHEBHOW >KU3HU
JUIsl o0ecriedeHus: 0e30MacHOCTH MpU OOpaleHUU ¢ TPUOOpPaAMH M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOJEHUS HOPM 3KOJIOTMYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;



paboTatb B TIpYIIEe C BBINOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAUMOHAIBHO pachpeleisTh OOSI3aHHOCTH H
IJIAHUPOBATH JESTEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIJ] KQXK/I0TO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE PACCMAaTPUBAECMON MTPOOIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpaX Pojb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUWA, B MPAKTUYECKON IEATEIBbHOCTH JIFOJCH, LIEJOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUYECKUX MOJIEIICH:
TOYEUHBIA ANEKTPUUECKUN 3apsil, JIyd CBETa, TOUYECYHBIN UCTOYHUK CBETA, siACpHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpHU pEelIeHUH (PU3NYECKUX
3a1ag;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAHTOBOW (DU3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE IEHCTBHUS TOKA, B3aWMOJICUCTBUE
MAarHuTOB, OJJICKTPOMAarHUTHAas WHAYKUUs, JACHCTBHE MArHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM U JBIXKYIIUMUCS 3apsii, DJIEKTPOMArHUTHBIE KOJIEOaHUS U
BOJIHBI, MPSIMOJIMHEHOE PAacIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIECHUE,
uHTeppepeHnus, aubpakuus W MOJSpU3alvs CBETa, JIUCIEPCUS CBETa,
doTornekTpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAas
PaaNOAKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DIIEKTPUYECKYIO  TPOBOAMUMOCTh  PA3NIMUHBIX  Cpela) |
ANIEKTPOMATHUTHBIE SBJIEHUS (TIPOLECCHI), MCHOJIBb3Ysl (DU3MUYECKUE BEIUYUHBIL:
DNEKTPUYECKUI 3apsill, CHJIAa TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJICKTPOJABIDKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mnojisi, cwia Ammepa, cuna JlopeHna, MHIyKTHBHOCTb
KaTyIIKW, SHEPrusl 3JEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepHoj] U 4YacToTa
KojeOaHuii B KoyeOAaTEIbHOM KOHTYpe, 3apsij W Ccujla TOKa B MpOIEcce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHuE U
ONTHYECKass CWia JIMH3bI, MPU OMHUCAHWM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIMA
CMBICJT HCIIOJB3YEMBbIX BEJIWYWH, WX OOO3HAYCHUS W EIUHUIILI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCHOJIb3Ys
(du3HYecKre BEIUYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJbC (POTOHA, NEPUOJI TIOJypaciajia, SHEPIHs CBsI3U
aTOMHBIX SIIEP, MPU OMUCAHWUU TMPABUIBLHO TPAKTOBaTh (DU3UYECKUN CMBICIH
HCIIOJIB3yEMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (DU3UYECKYI0 BEJIWYMHY C JAPYTHMMH BEJIWYMHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3UUECKON BEIIMYNHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUS, UCIIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U MapaJlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWHU, 3aKOH TPSIMOJIMHEMHOTO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEeHHE OWHINTEHHaA s doTodrddexra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHEHHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHUsI MAacCOBOrO 4ucia, mocryiarel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnajaa, Ipyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YyCJIOBHUS (TpaHUIlbl, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIMA MAarHUTHOIO MOJI IPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTHh W OIHCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JINH301;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIENOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAaHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHUIl: MpPU HTOM
dbopmynupoBath TpoOieMy/3aadyy M TUMNOTE3y Y4eOHOro DKCIEPUMEHTA,
coOUpaTh YCTaHOBKY M3 MpPEIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPECHUS (PU3NYECKUX BEJIMYWH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBINA CMOCOO M3MEPEHHS M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUH C HCIOJIb30BAHUEM
MPSMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TAOIUI U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIEIOBAHMUS;

co0JiroaTh MpaBuiaa 0€30MacHOTO TpyJa MpU MPOBEAECHUMU UCCIETOBAHUM B
paMKax y4eOHOro OHKCIIEpUMEHTa, Yy4eOHO-HCCIEOBATEIbCKOM W MPOEKTHOU
JESTETPHOCTH C HCIIOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOOpPaTOPHOTO
000pyI0BaHUS;

pemiaTh pacy€THblE 3a7aud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTOJIb3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIKM3a yCIOBUS 3aa4u
BbIOMpaTh (PU3UUECKYI0O MOJENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,



HEoOXoAUMbIE ISl €€ pelleHUs, MPOBOAWTH PAcu€Thl U OLIEHUBATh PEAJIbHOCTD
MOJIy4YeHHOT0 3HAYeHUS (PU3HUECKOU BEIMYUHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUHBYIO
LETOYKY PACCYXAEHUW C OMOPOM HAa W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

UCITIOJIb30BaTh Opd  pelleHud  y4eOHBIX  3aJad  COBpPEMEHHbBIC
uH(OpPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIUU
U TIPEJICTABJICHUS yUeOHOU U HAYYHO-TIOMYJISIPHOM HH(OpMAIHH, TOTy4YEeHHOU 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATU3UPOBATH OTyYaeMyr0 HH(POpMaIIHIO;

OOBSICHATh NPUHLUMUIOBl JCUCTBUS MaIlMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MaCHOrO MCIOJIb30BAaHUS B MMOBCEIHEBHOU
KU3HU;

MIPUBOANTH PUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
i obecriedyeHust 0€30MacHOCTU MpU 0OpalleHuy ¢ TpUuOOpaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3JI0POBbS U COOJIOJCHUSI HOPM 3KOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpEJIE;

paboTath B TIpYIIE C BBIIOJHEHUEM pPAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBATh pPadOTy TPYMIlbl, PAUMOHAIBHO pACHpENensiTh OOSI3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosmnuecTBo yacos
HaumeHoBaHHe pa3/iesioB U TeM MPOrPaMMbI
Ne i/ KonTtpoabubie IIpakTHyecku e
Bcero
padoThI padoTsbI

Paznen 1. ®DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUA
11 ®u3uKa U METOJIbl HAYYHOTO TTO3HAHMS 2

Wroro no pazneny 2

Paznen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 Junamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXaHHKE 6 1 1

Hroro no pazaeny 18

Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON TEOPHH 9 1
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
33 ArperaTtHble cocTOsHUS BetecTBa. Pa3zoBbie 5

' ePeXo bl




Nroro no pazneny

24

Pazgen 4. QJIEKTPOAUHAMUKA

4.1 DneKTpocTaTHKa 10

4. ITocTOSIHHBIN IIEKTPUIECKUH TOK. TOKM B pa3iInyHbIX 12
cpeaax

Htoro mo pa3aeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KonuyectBo yacoB
HaumeHnoBaHue pa3/ies10B M TeM NPOrPaMMbl
Ne i/ Bee KonTtpoabHubie IIpakTHyeckue
ro
padoThI padoThI
Paznea 1. JIEKTPOANHAMMUKA
MarguTtHoe noJjie. DJIeKTPOMarduTHAS UHIYKIIAS
11 P Y 11 1 3
Nroro no pazneny 11
21 MexaH1uecKue 1 3JIeKTPOMarHUTHbIE KOJIeOaH!s 9 1
99 MexaHnyecKkue 1 371€KTPOMarHuTHbIE BOJIHBI 5 1
2.3 Ontuka 10 3
Uroro no paznemy 24
31 OcHOBBI crIEIIUAJIBHON TEOPUH OTHOCUTEIBHOCTH 4 1




Nroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHTbI KBaHTOBOM ONTUKU 6
4.2 CtpoeHue aroma 4
4.3 ATOMHOE S11pO 5
Htoro mo pa3aeny 15
5.1 DneMeHTbI ACTPOHOMUH U aCTPOPU3UKU 7
Hroro no pazaeny 7
6.1 O06o06maroree MOBTOPSHHE 4
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyectBo yacos
(1)
Nen/m Tema ypoxa KoHnTtposabHubie IIpakTHyeckue
Bcero padoTbI padoTbI

®u3uka — HaykKa O MpUpo/Ie.

1 HayuHble MeTOABI TO3HAHUS OKPYKAIOIIEr0 MUpa 1
Poinb 1 MecTo Gu3uku B popMUPOBAHUU

2 COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B 1
IIPaKTUYECKOMN EATEIbHOCTH JIFOAEH
Mexannueckoe nBuxkeHne. OTHOCUTEIbHOCTh

3 MEXaHMUYECKOT0 BMKeHus. [lepemelienue, CkopocTs, 1
YCKOpEHHE
PaBHOMEpHOE IPAMOIMHENHOE IBUKEHUE

4 1
PaBHOyCKOpEHHOE PAMOIIMHENHOE IBUKEHHE

5 1
CBoboaHOe maieHue. Y CKoOpeHre CBOOOTHOTO MaIeHUS

6 1

7 KpuBonuneliHoe 1BIKEHUE. 1




JIBukeHue MaTepralibHON TOUYKH 110 OKPY>KHOCTH

[Tpunun otHocurenbHOCTH ["anues. MuepunanbHbie

CUCTEMBI OTCYETA.
Ilepssiit 3akoH HproToHa

Macca tena. Cuna. [Ipunnun
cynepno3uiuu cuil. Bropoit 3akon HerotoHa miist
MaTepHAIIbHON TOYKHU

10

Tperunii 3akoH Hpr0TOHA 1711 MaTepUaIbHBIX TOUYEK

11

3akoH BceMHupHOTo TsaroreHus. Cuna tsoxectu. [leppas

KOCMHYECKast
CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koadduuuent tpenus.
Cua conpOTHUBIICHHS TTPH IBWKSHHUH Tella B
AKHUJIKOCTH WJIU Ta3e

14

ITocTymnarenbHOE U BpalaTeIbHOE JBUKECHUE
abcomoTHO TBEPAOTO Tena. MoMeHT cuibl. [1nedo
CHUJIBL. Y CIIOBUSA

paBHOBECHUs TBEPAOIO Tea

15

MMI1yneC MaTepUAIBHON TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIyJIbC CHIIBL. 3aKOH
COXpaHEHUs

uMmIyJbca. PeakTuBHOE NBHKCHHE




16

Pabora n MomHoCTh criibl. KuneTndeckast sHeprus
MaTepuanbHOU Touku. Teopema 06
U3MCHCHUH KUHETHYECKON YHEPTUH

17

ITorenumaneHas sHeprus. [loTeHnnansHas 3Heprus
yOpyro 1e(pOpMUPOBAHHON HPY>KHUHBI.
[ToTeHunanbHas sHeprus Tena BOIU3U
IIOBEPXHOCTHU 3eMJIn

18

[ToTeHunanpHble U HEMOTEHIMANIbHBIE CUJIbl. CBSI3b
pabOoThl HEMOTEHIMATIBLHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHS MEXaHUYECKO

SHEprun

19

JIaGoparopHas pabora

«HccnenoBanue cBA31 pabOTHI CUIIBI C N3MEHEHHEM
MEXaHUYECKOM SHepruu Tena Ha IpuMepe pacTsKEHUS
PE3UHOBOTO KTYTa»

20

KonrtponbHas pabota no teme
«Knnemaruka. /Ilunamuka. 3aKOHBI COXpAHEHHUS B
MEXaHUKE»

21

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM
Teopuu. bpoyHoBCcKkoe
nskenue. uddysus

22

Xapaxkrep ABHKEHUS U B3aUMOJCHCTBHS YaCTHIL]
BeIIeCcTBA.
Mogaenu CTpoeHUs ra30B, KUAKOCTEN




1 TBEPJIBIX TEI

Macca monekyn. KonuuectBo Bemectsa. [loctosiHHas

23 ABoraapo
TemnoBoe paBHoBecue. Temneparypa
24 u e€ nsmepenue. [llkana remmneparyp Llenbcus
Wneansheiii raz3 B MKT. OcHoBHOe ypaBHeHne MKT
25
AOcomoTHas TeMIepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYIL.
YpaBHeHuE
MenneneeBa-Knaneiipona
27 3akon JlaapToHA. ["a30BbIC 3aKOHBI
JlaGopatopHas pabota
28 «HccnenoBanne 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSIHHSI Pa3peKeHHOTO
raza»
H3omporieccsl B ueallbHOM Ta3e U UX rpaduyeckoe
29 MIPE/ICTaBJICHHE
30 BHyTpeHHSISI SHEPTHUS TEPMOIUHAMUICCKON CUCTEMBI U

cnocoOkbl €€ n3MeHeHus. Koanyectso
TEIJIOTHI U paboTa. BHyTpeHHs s




OHEPIUA OJHOATOMHOI'O HJICAJIBHOI'0 I'a3a

31 Buap! Terutonepenaun
VY nenbHas TeroéMKocTh BelecTBa. KonndectBo
32 TEIUIOTHI IIPH Terionepenaye. AnuadaTHbI
nporecc
[IepBblil 3aKOH TEPMOAMHAMUKHY U €70 IPUMEHEHHE K
33 H30IpoIieccam
Heo6paTumocTs npo1eccoB B IPUPOJIE.
34 Bropoii 3akon
TEPMOJMHAMUKH
[Ipunnun aeiicreus u KI1J] TermnoBoit MaimHbl
35
36 Huxn Kapuo u ero KI1J]
DKosoruyeckue npoosieMbl
37 TETUIOPHEPT ETHKH
O6o06maromuit ypok «MosekymsipHas Gpusuka. OCHOBBI
38 TEPMOJTUHAMUKI
39 KontponbHas paboTta 1o teme




«Monekynspnas ¢puzrka. OCHOBBI TEPMOJAUHAMUKNY

40

[TapooOpazoBanue u konaeHcauus. Mcnapenue u
KUIICHUE

41

AOCo0THAS U OTHOCHTEIbHAS BIAKHOCTH BO3AyXa.
Hacreimennsiin
nap

42

Tsépnoe Teno. Kpucrammmyeckue nu amopdubie
Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamwisl. CoBpeMEHHBIE
MaTepuabl

43

[TmaBnenne n KpuCTaUIM3aMs. Y AeTbHAS TEIUIOTa
TUTaBTICHHUS.
Cyb6numarust

44

VYpaBHeHue TeroBoro daianca

45

OnexTpuzanus Tesl. DIEeKTPUUECKUN
3apsz. J{Ba BUa 2EKTPUUECKUX 3apsa10B

46

HpOBO}IHI/IKI/I, AUDJICKTPUKHU U
MOJIYITPpOBOAHHKH. 3akoH COXpPAaHCHUSA
SJICKTPHUYCCKOTO 3apsaaa

47

B3anmopeicTeue 3apsaa0B. 3aKOH
Kynona. ToueuHbIi 2JIeKTpUYECKU 3aps




48

Hanpsix€HHOCTB 371€KTPUUECKOr0 MOJIS.
[TpuHIUIT CyNIEpIIO3UIUMHU IIEKTPUUECKUX TTOJEH.
JIuaun

HaIPSHKEHHOCTH

49

Pa6ota cun SJICKTPOCTATHUYECCKOI'O
mous. ITorenuman. Pa3HOCTh TOTEHITUAIOB

50

HpOBOI{HI/IKI/I N JUBJICKTPUKH B SJICKTPOCTATHYCCKOM
I10JI€C.
I[I/IBJIGKTPI/I‘IGCK&H IIPOHUIIACMOCTDb

o1

OnexTpoéMmkocTs. Konaencarop

52

DNEeKTPOEMKOCTD IIIOCKOTO KOHACHCATOPA. DHEPTHUs
3apsHKEHHOTO
KOHJICHCATOpa

53

JlabopaTopHas padoTta "V3Mepenue 3J1eKTPOEMKOCTH
KOHJeHcaropa"

54

[TpuHIMTT 1EMCTBUS M MPUMEHEHHUE KOHJEHCATOPOB,
KOMMPOBAJIBHOTO anmnapara, CTpyMHOro nmpuHTepa.
DJIEKTpOCTaTUYECKAs 3alIUTa.

3a3emiIeHHe 3IEKTPONpHOOpOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUSA €T0 CYIIECTBOBAHUS.
IToctosHubIi TOK. Cuna Toka. Hanpsbxenue.
Conporunenue. 3akoH OMa i




ydacTKa Ienm

56

[TocnenoBarensHOE, MapaieabHOE, CMEIIaHHOE
COeMHEHHE MPOBOAHMKOB. JlabopaTopHas pabora
«H3yueHne cMeaHHOTO COSJMHEHNUS
PE3UCTOPOBY

0.5

S7

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

58

3axon Oma 11 MOJTHOMU (3aMKHYTO# ) 3JIEKTPUUYECKOM
uenu. Koporkoe 3ambikanue. Jlabopatopuas pabora
«3mepenne D/1C ncrounrka Toka u

€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

59

Pe3epBHblii ypok. KoHTpOnbHas
pabora o Teme "DnexkrpoauHamuka" / Beepoccuiickas
npoBepoyHas paboTa

60

O06o0maromuii ypox
«QnexkTpoanHaMuka» / Becepoccuiickas mpoBepouHas
pabora

61

OneKTpOHHAas MPOBOAUMOCTD TBEPABIX METAIIOB.
3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOANMOCTh

62

DneKTpUYecKuil TOK B BakyyMme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

63

[ToynpoBoAHUKH, UX COOCTBEHHAS U




IpUMecHas NpoBoAUMOCTb. CBoOMCTBa p—N-miepexona.
[TomymipoBOTHUKOBBIE IPUOOPHI

DJIEKTPUYECKUI TOK B paCTBOpax M paciuiaBax
64 JIIEKTPOJIUTOB.

DIEKTPOTUTHYECKAS JIUCCOIHAITHSL.
DNeKTpoau3

DIIeKTPUUECKHI TOK B rasax.

65 CamocTOsATENbHBIN 1 HECAMOCTOSATEIbHBII
paspsa.

Momnnus. [Tna3zma

DNeKTpuYecKue MPrOOPHI H YCTPONCTBA U UX
66 IpaKTHYeCKOoe MpuMeHeHue. [TpaBuia TeXHUKH
0€e30IacHOCTH

KonrtponbHas pabora 1o teme

67 «QnexTtpoctatuka. [IoCTOSHHBIN 3JEeKTpUUECKU
TOK. TOKHU B

Pa3IMYHBIX CpeIax»

PesepBHbIit ypok. O6o6maromuii ypok mo temam 10
68 KJacca

OBIIEE KOJIMYECTBO HACOB I10 [IPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO yacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckn e
padoTsbI

ITocTostHHBIE MArHUTHI U UX B3aUMOJIECHCTBUE.
MarnutHoe nosie. BEeKTOp MarHuTHOM UHIYKIMH.
JIuHMKY MarHUTHON MHIYKLIUU

MaruutHoe 1osie IpoBOAHUKA C TOKOM. OTIBIT
Opcrena.

BzaumoneiicTBue MpOBOIHUKOB C

TOKOM

ﬂa6opaTopHa;1 pa60Ta «I/I3yquI/Ie MAarauTHOI'O ITOJIA
KaTyHIKHU C TOKOM»

JlelicTBME MArHUTHOTO MOJIS HAa MPOBOJIHUK C TOKOM.
Cuna Amnepa. JJaboparopHas pabota
«HccnenoBanue neiicTBUS

MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»

JelficTBe MarHUTHOTO TMOJISI HA JIBHXKYLLYIOCS
3apspkeHHyto yactuiry. Cuna Jlopenna. PaGorta cumsr
Jlopenna

OnekTpomarauTHas uHaykuus. [oTok BekTopa
MarduTHOMN




uHAykuuy. 3J1C nHAyKIMU. 3aKOH 3J1€KTPOMarHUuTHOM
UHYKIUH
®dapanes

JlaboparopHas paboTa
«HccnemoBanue sBJICHUS JIEKTPOMArHUTHOM
VHIYKIUW»

NupyktuBHOCTD. SIBneHue camonnaykuuu. 3/C
CaMOMHAYKIIMU. DHEPTrUsi MATHUTHOTO MOJISl KaTyIIKA
C TOKOM. DJIEKTPOMarHuTHOE T0Jie

TexHu4eckue yCcTponuCcTBa U X IPUMEHECHUE:
IIOCTOSIHHBIE MarHUTBHI, JIEKTPOMAarHUThI,
AJIEKTPOJIBUIaTeNb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YacTHll,

WHIyKIMOHHAs IIeYb

10

O6o06maromuii ypok «MaraHutHoe mose.
DneKTpoMarHuTHAst HHAYKIHSDY

11

KonTponbnas pabota o teme
«MarHuTHOE 1nose. JNeKTpoOMarHuTHast
HHIAYKOWS»

12

CB0OOIHBIE MEXaHUYECKHE KOJICOaHH.
["apmonnueckue konebaHus. Y paBHEHUE
TapMOHHMYECKUX KOJIeOaHUHA.
[IpeBpartenue YHEPTUN

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCMOCTH TIEPHOJIA MAJTBIX
KoJIeOaHuH rpy3a Ha




HUTHU OT JJIMHBI HUTU U MACCBI I'py3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJIeOaHUs B UACATEHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS MEXTY
MEXaHUYECKUMHU U

AJIEKTPOMArHUTHBIMH KOJICOAHHSIMHU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
uieaIbHOM
K0JIe0aTeIIbHOM KOHTYPE

16

[IpencTaBiaeHne O 3aTyXarOMUX KOJICOAHUAX.
Brinyx1eHHBIE MeXaHUUYecKue Kosebanus. Pe3oHaHc.
BbIHYKI€HHBIC 2JIEKTPOMATrHUTHBIC

KoJIeOaHMS

17

[Tepemennblit Tok. CHHYCOUAANBHBIN ITEPEMEHHBII
TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JICUCTBYIOIIIEE 3HAUCHUE CUIIbI TOKA U

HanpsOKEHUs

18

Tpanchopmarop. [IpousBoacTBo, nepenaya u
noTpebaeHne
AIIEKTPUYECKON YHEPTUN

19

YCTpoHCTBO U MPaKTHUECKOE MPUMEHEHNE
IIEKTPUYECKOTO 3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKa,

JIMHUM 27eKTporepesay

20

DKOJIOTHYEeCKHE PUCKH MIPU IPOU3BOJICTBE
JJIEKTPOIHEPT UH.




Kynberypa ucnonb3oBanus 3J€KTPOIHEPTUN B
OBCEIHEBHOMU
KHU3HUA

21

MexaHudecKkue BOJIHBI, YCIIOBUS PACIPOCTPaHEHUSI.
[Tepuon.

CKopoCTh pactipoCTpaHEHUs U AJIMHA BOJHBI.
[Tonepeunsie U TPOIOJIbHBIC

BOJIHBI

22

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicora
ToHa. TemOp 3ByKa

23

3JIGKTpOMaFHI/ITHI)I€ BOJIHBI, UX
CBOMCTBA U CKOPOCTb. [1Ikana 3j1eKTpOMarHuTHBIX
BOJIH

24

[IpuHIAIIBI paguOCBs3H U
TCIICBUACHUS. Pa3BI/ITI/Ie CpeI[CTB CBi3H.
Pannonoxanusa

25

KOHTpOJ’ILHaﬂ pa60Ta «KonebaHus 1 BOJTHBI

26

[IpssMonHENHOE PaCIPOCTPAHEHHE CBETA B
OJIHOPOJHOM Cpejie.

Toueunslil HCTOYHUK cBeTa. JIyd

cBeTa

27

OtpaxeHune cBeTa. 3aKOHbI
otpaxkeHus cBera. [loctpoeHne n3oOpaxxeHuil B
IJIOCKOM 3epKajie

28

[Ipenomnenue ceera. [Tonnoe
BHYTpPEHHEE oTpaxeHue. [[peaenbHblil yroia noJHoro
BHYTPEHHETO




OTpaKCHUS

29

JlaboparopHas pabota «3mepeHne noka3arens
MIPEJIOMJICHUS CTEKIIa»

30

JIunzel. [TocTpoenue nzodpaxenuii B tuaze. opmyia
TOHKOM JIMH3BI.
YBenuueHue JTUH3bI

31

JlabopaTtopHas padota
«HccnenoBanue CBOMCTB N300payKeHUIM
B JIMH3aX»

32

Hucnepcus csera. CioHBIM cocTaB Oenoro cBera.
IBer. JlaGoparopnas pabora «HaGmronenue
TMCTIEPCUA

CBETa»

33

Wntepdepennus ceera. udpaxus ceera.
JudpakuonHas pemeTka

34

[TonepeunocTts cBeTOBBIX BOJH. [lonspu3anms ceera

35

OnTryeckue mpuOOPHI U YCTPONUCTBA U YCIOBUS UX
0€e3011acHOr0
MIPUMEHEHHUS

36

I'panu1pl TPUMEHMMOCTH KJIACCUYECKON MEXAHUKH.
[TocTynatel cenuanbHON TEOPUU
OTHOCUTEIIBHOCTU

37

OTHOCUTENBHOCTH OOTHOBPEMCHHOCTH.
33MCI[J]CHI/IC BPEMCHH U COKPAIICHUEC TJINHBL

38

OHeprus 1 UMITYJIbC PENSATUBUCTCKOM




yacTUIbl. CBSI3b MACCHI C SHEPTUEN U UMITYJICOM.
DHeprusi NoKos

39

KontponsHas pabora «Onruka.
OCHOBBI CTIEIIATTLHON TEOPUH OTHOCUTEIBHOCTI

40

®oronsl. Popmyia [1nanka. DHeprus U UMILYJIbC
dhortoHa

41

OTtkpsiTue U uccienoBanue porodddexra. OnbITh A.
I.
CroneroBa

42

3akonsl poTtorddekra. YpaBHeHHe DUHIITEHHA TS

dotorddekra.

«Kpacnas rpanuna» gorosaddexra

43

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.
XUMHYeCcKoe JeHCTBHUE
CBeTa

44

TexHudyeckue ycTponcTBa M IPAKTHUECKOE
MpUMeHeHHe: (HOTOINEMEHT, POTOAATUUK,
COJIHEeYHas 6arapes, CBETOJHO/

45

Pemrenue 3a1a4 mo temMe «D1eMEHTHI KBAHTOBOU
ONTHUKM)

46

Monens atoma ToMmcoHa. OIBITE
Pezepdopnaa mo paccessuuto a-uactui. [Inanerapras
MOJIEJIb aTOMa

47

IToctynater bopa




48

W3nydenue u noriomeHue GOoTOHOB MPH MEPEXoie
aToMa C OJJHOTO YPOBHS SHEPrUU HA Opyroi. Bumsl
CIIEKTPOB

49

BosniHoBbie cBoMicTBa yacTuil. BosHbl ge bpoiiis.
Kopnyckynsipao-BoiHOBOM ayanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTyUYCHHE

50

OtkpsiTue paauoaktuBHOCTH. OnbITH Pezepdopaa no
OIpeIeNICHUIO
COCTaBa PaJUOAKTUBHOTO U3ITYUYCHUS

o1

CaoiicTBa anb(a-, 6eTa-, raMma-u3aydeHHUs.
BnusiHue paguoakTHBHOCTH Ha JKUBBIC
OpraHU3MbI

52

OtkpsiTHE TpOoTOHA U HElTpoHa. W30Tonbl. Anbda-
pacnan.
ONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-

pacnan. ['aMmma-nsirydyenue

53

DHeprusi CBSI31 HYKJIOHOB B sijipe. SiepHble peakinu.
Snepusiii peaktop. [Ipo6iiemsl, TepCIEKTUBHI,
AKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU

SHEPIreTUKHU

54

OneMeHTapHble 4acTUlbl. OTKpBITHE IO3UTPOHA.

Mertonsl HaAOIIOICHUS u perucTpanuu
3JIEMEHTapPHBIX YacTHII. Kpyrmasriit CTOJI
«DPyHIaMEHTAIbHBIE

B3aumoencTeus. EquncTso




(bu3n4IeCKoil KAPTHHBI MUPA»

55

Oranel pa3Butus actpoHoMmuu. [lpukiiagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMHH. Bu
3BE3qHOTO HeOa. Co3Be3 s, SpKUe 3BE3bI, IUIAHETHI,
HX BUIHMOE

nBrokenne. CojlHeyHast CUCTEMA

56

Connue. ConHeyHasi akTUBHOCTb. ICTOUHMK 3HEprun
CouHiia v 386311

S7

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI
IJIaBHOM IOCJIEI0BATEIbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHBIE MTPEICTABICHUS O
IIPOUCXOXKACHUU U

sBostoruu ColtHIa U 3BE37

58

Muneunsiii ITyts — Hama ['anaktuka. IHonoxenue u
newkenue Comnuna B [Namaktuke. [Manaktuku. YEpHbie
IBIPBI B siIpax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust bosibmioro
B3DBIBA.
PenukroBoe usnyuenue.

MeraranakTuka

60

HepeI_HCHHBIe HpO6JICMLI aCTPOHOMHU

61

KonTponbHas pabota « 371€MEHTHI aCTPOHOMUH H
acTpou3uKm»

62

O6o06maromuit ypok. Ponb ¢pu3uku 1 acTpoHOMHH B
3KOHOMHYECKOH,




TEXHOJIOTHYECKOH, COIIMATIBLHOM U STHIECKON cdhepax
NEeSTEIbHOCTH
YeJI0BEKa

63

O6o06maromuii ypok. Ponbs u MmecTo Gpuszuku u
aACTPOHOMUU B
COBPEMEHHOUN HAy4YHOU KapTUHE MUPa

64

O6o6matomuii ypok. Poib ¢pusndeckoii Teopuu B
(hopMUPOBaHUH MPEACTABICHUH O
bu3nveckoil kKapTuHE MUpPa

65

O6o6maronuii ypok. Mecto pusnueckoit KapTUHBI
MHpa B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUH O IPUPOJIC

66

PesepBHbIil ypok. MarHutHoe nose. DIeKTpOMarHuTHas

HUHAYKOUS

67

PesepBubiit ypok. Ontrka. OCHOBBI
CHenuaIbHON TeOpun
OTHOCHUTEIIBHOCTU

68

Pezepuslii ypok. KBanToBas pusmka.
DJeMeHTBl aCTPOHOMMH U aCTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha MpUMEpax poidb M MecTo (U3UKH B
(hOopMHpPOBaHUN COBPEMEHHOW HAyYyHOW KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN NEATEIbHOCTH

mronen

10.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHUS] U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
MarepuaibHas TOYKa, WHEpIHaNbHAs CHCTEMa OTCYETa, aOCOJIIOTHO
TBEPIOE TEJO, UJICAIBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM DJJICKTPUUYECKUU 3apsii — NOpPU PEIICHUN

(I)I/I3I/ILIGCKI/IX 3a1a4

10.3

Pacnio3naBate ¢usnueckue sBICHHS (MPOLIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJSIPHO-KHHETHUECKOH TeOopun
CTPOCHHS  BEIIECTBA H  DJICKTPOJMHAMUKH: PaBHOMEpPHOEC U
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BUKEHHE, CBOOOIHOE TMajJeHUe
TeN, JBUKEHHE 10 OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBUE TeIl;
muddys3usi, OpOYHOBCKOE JBWXEHHE, CTPOCHHE IKHAKOCTEH U
TBEPABIX  TeN, U3MEHeHue o0béMa Tel TMpu  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, WCIIApPEHHE, KOHJEHCAIus,
IJIaBJIGHUE, KPUCTANIM3allds, KUIEHUE, BJIAKHOCTh  BO3yXa,
MTOBBIIIICHUE JIABJICHUS Ta3a MMPHU €ro HarpeBaHWH B 3aKPBITOM COCYJIE,
CBS3b MEXKIy IIapaMeTpaMd COCTOSHHUS Tra3a B H30IpoIeccax;

OJICKTpHU3auuA TCII, B3aHMO)IeI>'ICTBPIe 3apsa10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONIb3ys (u3nYecKue
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
NIOTEHLIMAJIbHAs DHEPIMs, MEXaHUYeckas padoTa, MeXaHHYeCcKas
MOIITHOCTh; TIPY OTMMCAHUH MPABHILHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUY€HUsS M €AUHHULBI, HaXOIUTh
(hopMyIibl, CBA3BIBAIOIINE AAHHYIO (PU3UUYECKYIO BEJIUYUHY C JIPYTHMMU

BCJIIMYMHaAMHU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI W TEIIOBBIE




SBJICHUSI, HUCHOJb3ysd (U3MUECKHe BEIMYMHBL: JaBlIeHHE rasa,
TEMIEpaTypa, CpeaHsAs KUHETUYECKass DJHEPrusl  Xa0THYECKOIO
JIBUKEHMSI MOJIEKYJ, CpPEIHEKBaJIpaTUyHasi CKOpPOCTb MOJIEKYII,
KOJIMYECTBO  TEMJIOThl, BHYTPEHHsAs  SHeprus, pabora rasa,
KOA(Q(QHUIMUEHT TMOJIE3HOr0 JEeWCTBUS TEIJIOBOTO [JBUIATelNs; IpHU
ONMCAHUU IIpaBUJIBHO TPaKTOBAaTh dusmueckuit CMBICTT
UCTOJb3YEMBIX BEJIWYHMH, WX OOO3HAYEHHS M EIUHHIBI, HAXOIHUTb
(bopMyJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C APYTHMMHU

BCJIMYMWHaM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUECKHE CBOMCTBA BELIECTBA U
ANEKTPUYECKUE  SIBICHUS  (MPOLIECCHI), HCMONB3Yysl  (hU3HUECKUE
BEJIMYMHBI: ANEKTPUYECKUN  3apaf, JJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  1OJIS, IMOTEHLMAJ, pPa3sHOCTh MOTEHUUAIOB; MpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3UUYECKHUII CMBICI UCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUA M €IUHUIBL, YKa3bIBaThb (POPMYIIBL,
CBSI3BIBAIOIIME  JAHHYIO  (HU3MYECKYI0 BEJIMYUHY C JPYTHMHU

BCIMYMHaAMH

10.7

aHAIM3UPOBaTh (U3MUYECKUE TPOLECChl U  SBICHUS, HUCIOIb3Ys
(u3nyecKkre 3aKOHbl M MPUHIIUIIBL: 3aKOH BCEMUPHOTO TArotenus, 1, 11
u I 3akonsl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW DHEPIUH,
3aKOH COXPaHEHMS UMILYJIbCA, IPUHIUI CYNEPIIO3ULIMU CUJI, TTPUHLIUIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJSPHO-
KUHETHYECKYI0 TEOPUIO CTPOEHHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM JHEPIuu TEIJIOBOIO JBHXKEHUS MOJIEKYJ C
abCOMIOTHON TeMmIepaTypoi, TEpBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpAaHEHUs JJIEKTPUUYECKOro 3apsnaa, 3akoH KynoHa; mpu 3ToM
pasznuyuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYEeCKOe

BBIp@KEHHUE U YCIOBUS (IpaHUIIbl, 001aCTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUITBI JIeicTBUA MalllvH, HpI/IGOpOB n
TEXHUYCCKHUX yCTpOfICTB; pa3jm4aTtb  yCJIOBUA  UX 0e301acHOr0

HUCITIOJIBb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCMOJIBb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUI; NTpU
aToM (GopMmyIupoBaTh MpobiaeMy (3agady) W THUIOTE3y y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY U3  MPEJIOKEHHOTO

000pyI0BaHusl, MPOBOIUTH ONIBIT U (POPMYITHPOBATH BHIBOIbI

10.10

OCYH_IGCTBHHTB npAMBIC W KOCBCHHBIC H3MCPCHUSA q)HBI/ILIeCKI/IX

BEJIMYUH, NPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHUs H




HCIIOJIB30BaTh U3BECTHBHIC METOAbI OLICHKH HOFpeIHHOCTefI H3MCpCHHI>i

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYCCKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPECHHU; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh PpPE3yJIbTaThl IOJIYYCHHOH 3aBUCUMOCTHU
(u3MUECKUX BETMYHH B BHJIC TaOIHIl ¥ TpaUKOB, 1e1aTh BBIBOJBI MO

pe3yibTaTaM UCCICIOBAHUA

10.12

CoOmromaTe mpaBwia 0O€30MacHOrO0  TpyJda TIPH  MPOBEIACHUU
WCCIAEAOBAaHMN B  paMKaXx ydeOHOTO OSKCIIEpUMEHTa, Y4YeOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOW JEATEIIBHOCTH C HMCHOJb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000y TOBAHHS

10.13

Pemate pacuérHple 3aa4d ¢ SIBHO 33aHHOW (PM3UYECKON MOJEIBIO,
UCIOJIb3Ysl (PU3NYECKUE 3aKOHbI W NPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBHUSA  3alaud  BbIOMpaTh  (PU3MYECKYIO MOJEIb, BBLAEIATDH
¢u3nyeckue BEIUUUHBI U (OPMYJIbI, HEOOXOJUMBIE AJIs €€ PeLeHMs,
MIPOBOAUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HAYECHUS

(bu3HYECKOI BeTMUNHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JJOTHYCCKHU
HETIPOTUBOPCUUBYIO LCIIOYKY paccymneHHﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~IGCKI/I€ SIBJICHUA

10.15

Hcnonp3oBaTh MOpH  pelICHUMH Y4YeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTypHUpPOBaHMUS,
UHTEpIpeTalMi W TPEJACTABICHUS Y4yeOHOM M Hay4YHO-TIOMYJISIPHOM
uHpOpMalMH, TMOITYYEHHON U3 PA3JIUYHBIX MCTOUHUKOB; KPUTHUECKU

AHAIIU3UPOBATH TOJTYYaCMYHO I/IHCI)OpMaI_II/IIO

10.16

[IpuBoaMTH MpUMEpH! BKJIA/a POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEro

MHpa, B pa3BUTHC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTth TeopeTHdyeckue 3HaHUS MO (PU3MKE B IOBCEAHEBHOM
YKU3HH 11 o0ecrieueHust 0€30MacHOCTH MPU O0paIeHU: ¢ TprudopamMu
U TEXHUYECKHMMH YCTPOMCTBaMH, JIi COXpaHEHUs 3I0pPOBbs H

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUA B Opr)KaIOIJ_ICﬁ cpeac

10.18

PaGortare B rpyIme ¢ BBHIMOTHEHHEM PA3IMYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBaTh  pabOTy  TPYNIbI, pPAalMOHAIBHO  PacHpenessTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENBHOCTh B  HECTaHAAPTHBIX
CUTyalMsiX, aJCKBATHO OLIEHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

IPYNIBI B PElIEHUE pacCMaTpUBAaEeMON MpoOIeMbl




11 KIIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha TpHUMEPaxX poJib M MecTo (U3UKH B
(dhopMUpOBaHHH COBPEMEHHOW HAyYHOW KAPTHHBI MHpA, B PA3BUTHUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHI, B MPAKTUYECKOU JIEATEIbHOCTH

.]'IIOI[CIZ, OEJIOCTHOCTh U €AUHCTBO (bHSPI“IGCKOfI KapTHUHBI MHUpa

11.2

Y4YuUTBIBaTh TPAHUIBI TIPUMEHEHUS U3YyUEHHBIX (DPU3UUYECKUX MOJIEINEH:
TOYEUHBIN JJIEKTPUUECKUH 3aps, aiepHas MOJCIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sJpa IIpu pCIICHUU (I)I/ISI/I‘IGCKI/IX 3aJa4

11.3

PacnioznaBate (usnueckue siBiaeHUS (IPOIECCh) M OOBSACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pu3uKwM:
ANEKTPUYECKasi IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICIiCTBHE MarHuTOB,
JIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOJAHUK C TOKOM W JABWKYIIMMCS 3apsj, JJICKTPOMArHUTHBIC
KojeOaHUs W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHuus, audpakiuus U
MOJIIpU3allvsl CBEeTa, AMCIEpPCHs cBeTa, (PoTodnekTpudeckuii ekt
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aromMa BOJOPOJA, €CTeCTBEHHass W  HWCKYCCTBEHHas

PaaAuOaKTUBHOCTDb

114

OnuceiBaTh  U3yYeHHBIE CBOMCTBa  BellecTBa  (3JIEKTPUUYECKHE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) U DJJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HUCHOIB3YS
¢u3nueckre BENUYMHBL:  JJIEKTPUYECKUH  3aps], CHila  TOKa,
JJNEKTPUYECKOE  HANPSDKEHUE,  DJIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHimanos, JJIC, pabora TOka, WHIYKIHUS MAarHUTHOTO
oy, cuia Awmmepa, cuwia JlopeHna, MHAYKTUBHOCTh KaTyILKH,
9HEPrusl IEKTPUYECKOTO M MAarHUTHOIO IIOJIEH, MEPUOJA M YacToTa
KosiebaHui B KOJIeOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B Ipoliecce
rapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJIeOaHuH, (pokycHoe
paccTosiHME M ONTHYECKas CUiIa JIMH3bl; IPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, HX
00O3HaYeHHsT W EAMHHUIBL, YKa3blBaTh (DOPMYIIBL, CBSA3BIBAIOLINE

JTaHHYI0 (PU3UUYECKYIO BEIMUUHY C IPYTUMU BETMUUHAMU




115

OnuceBaTh HU3YYCHHBIC KBAHTOBBLIC SABJICHHUA W IMPOLIECCHI, MCIIOJIb3Ys
(1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI: CKOPOCTb JJICKTPOMAIrHWUTHLBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, DJHCPIrusA U UMIIYJIbC q)OTOHa, nepuon
mojypacinaga, OSHEpPrusa CBI3M ATOMHBIX AA€p, IHIpH OIHMCAHHHU
IIpaBUJIbHO TPAKTOBATb (I)I/ISI/I‘ICCKI/Iﬁ CMBEICJI MCIIOJIB3YEMbBIX BCJIMYHUH,
ux o0O3HaYeHUS U CAWHUIBI; YKAa3bIBATb q)OpMy.HBI, CBA3bIBAIOIINEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYMHY C APYTHMMU BCIIMYMHAMH, BbIYUCIATH

3HaueHUE (PU3MYECKON BEITHMUUHBI

11.6

AHaJ]I/IBI/IpOBaTL (1)I/ISI/I‘IGCKI/IC npoueccol MW ABJICHHA, HWCIIOJIb3YS
¢usnyeckue 3aKOHbl M OpUHIUNBL  3akoH Oma,  3aKOHBI
[OCJIeIOBATEIbHOTO U MAapauIeIbHOTO COEJMHEHUS IPOBOJIHUKOB,
3akoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMArHUTHOM HMHIYKLIHH, 3aKOH
MPSIMOJIMHEIHOIO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUsSI CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHWE  OWHINTEHHA  AJA
¢doroadexra, 3aKOH COXpaHEHHMs] HHEPIrUM, 3aKOH COXpaHEHHUs
UMIIYJbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOrO 3apsja, 3aKOH
COXpaHEHHMs  MaccoBOro  uucla, IocTyinatel  bopa,  3akoH
paAMOaKTUBHOIO pacmajga; IMpd ATOM  pa3iauyarb  CIOBECHYIO
(OpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS

(rpanuIbl, 0071aCTH) TPUMEHUMOCTH

11.7

OHpeIleJ'ISITI) HalpaBJICHUEC BCKTOpa HWHAYKIHU MArHUTHOI'O II0JIA

IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa N CUJIBI HopeHua

11.8

Ctpoutb ¥ ONHCHIBATH M300paKEHUE, CO3J]aBAEMOE  IIJIOCKHM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEPECHUI; TIPH
sToM (opmynupoBaTh TpoOiieMy (3aJady) W THIOTE3y Y4eOHOro
JKCIIEPUMEHTa,  coOuMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

000py10BaHus, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOIbI

11.10

OcymiecTBisITh MNpsIMbIE U KOCBEHHbIE M3MEpeHHs] (HU3MYECKHUX
BEJIMYMH; TPU ATOM BBIOMpATh ONTHMAJIbHBIA CIOCOO M3MEpEHUs U

HUCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTeﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UUYECKUX BEIMYUH C MCIOJIb30BaHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(dbuKcHpOBaTh pPE3yJbTATHl IMOJYYCHHON 3aBUCHMOCTH (DU3MYECKHX
BEJIMYUH B BUJIE TaOIUI] U TPA(UKOB, JEIaTh BEIBOABI 110 Pe3yIbTaTaM

HUCCJICAOBaHUs

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyAa NpU  MPOBEICHUU




HCCIIEIOBAaHUN B paMKax Yy4eOHOro OSKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM AEATEIbHOCTH C HUCHOJIb30BAHUEM

W3MEPUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3aa4d C SIBHO 33JaHHONW (PM3WYECKON MOJEIBIO,
UCTIONB3YSI (pM3MYECKHE 3aKOHbI M TPHHIUIBI, Ha OCHOBE aHAJIN3a
yCIOBUSL 3aJauydl  BBIOMpATh (HU3MYECKYI0 MOJENb, BBLICIATH
¢usnyeckue BETMUMHBI U (POPMYJIbI, HEOOXOJUMBIE A € pelIeHHUS,
MPOBOJIUTH PACUETHI M OLEHUBATH PEAIbHOCTD MOTyYEHHOTO 3HAYCHHS

(bu3nuecKoil BeIMYUHbBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JJOTHYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paccymz[eHHﬁ C OHOpOﬁ Ha U3Y4YCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/II-IGCKI/I€ SIBJICHUA

11.15

Hcnonp3oBaTe MOpU  pelICHMH YYEOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBAHUS,
WHTEPIpPETAlMA ¥ TPEICTABICHUS y4eOHOW W HaydHO-IOIYJISIPHON
uHbOpMalMY, MOITYYEHHON U3 PA3JIUYHBIX MCTOUYHUKOB; KPUTHUYECKU

AHAJIM3UPOBATD ITOJTYHYACMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBUS MallNH, TPHOOPOB M TEXHHUUYECKUX
YCTPOICTB; pa3nuuyaTh YCJIOBUS HUX OE30MACHOTO HCIIOJIb30BAHUS B

IOBCEIHEBHOU KU3HU

11.17

[IpuBoauTE HpUMeEpHl BKJIaAa POCCUUCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHEC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeopeTHdyeckue 3HaHUS MO (PU3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecTriedeHns: 6€30MacHOCTH Ipu 00palieHny ¢ mpudopamu
U TEXHWYECKHUMH YCTPOMCTBaMH, JIsi COXpPAaHEHHS 3I0pPOBbS H

cOOJTI0IEHHSI HOPM SKOJIOTUYECKOTO TTOBEJIEHHUS B OKPYIKAIOIIEH cpefie

11.19

PabGoTaTte B rpymnme ¢ BBIMTOJHEHHUEM Pa3IMUHBIX COIHAIBHBIX POJIEH,
MJAaHUPOBaTh  pabOTy  TPYIIBI,  pallMOHATBHO  PaCHpeaeisiTh
00s3aHHOCTH U TUIAHUPOBATh JIEATELHOCTh B HECTaHJAPTHBIX
CUTyalHsX, aJCKBaTHO OLEHHMBATh BKJAJ KaXXIOTO0 M3 YYaCTHUKOB

IpYMIIbI B pEHIEHHE pacCMaTpUBAeMOM MpoOIeMbl




IHPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
paszaen
a

Koxa nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMECHTBI COAECPKAHUNA

OU3NKA U METO/Ibl HAYYHOTI'O IIO3HAHU A

11

®uszuka — Hayka o Impupome. HayuHneie
METO/Ibl IO3HAHUS OKpY’Karolero mupa. Poib
DKCIEPUMEHTa M TEOPHUH B  IIpOLECCE

MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B PU3UKE

12

MogenmupoBanue (U3NYECKUX SBJICHUH H
npoueccoB. Hayunsie runoressl. @uznyeckue
3aKOHbl M TeOpUH. ['paHUIBI TPUMEHUMOCTH
buzngeckux 3aKOHOB. [TpuHumn
cooTBeTcTBUS. Pomb M Mecto (Qu3uku B
(dhopMUpOBaHUH COBPEMEHHOI Hay4YHOU
KApTUHBI MHpa, B MPAKTUYECKOU

JIESATEIbHOCTH JIIOACH

MEXAHHUKA

2.1

#H#HParHH#KITHEMATUKA

211

MexaHn4decKoe IBHKEHHUE. OTHOCHTENHHOCTD
MEXaHHUYCCKOIo ABHXKCHMUA. Cucrema orcuéra.

Tpaekropust

212

[lepemenienue, ckopocTh (CpeqHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) W YCKOpCHHE
MaTepualbHOM TOYKH, UX MPOEKLUHUU HA OCH
CHUCTEMBI KOOpJIUHAT. Crnoxenue

MEPEMEIICHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEHOE JBIDKEHUE. I'papuku
3aBUCHUMOCTH KOOpJUHAT, CKOpPOCTH,

YCKOPEHH, MyTH u nepeMeIIeHus




MaTepHaHBHOﬁ TOYKH OT BpEMCHU

214

CBobOoHOE TTajieHre. Y CKOPEHHE CBOOOTHOTO

naacHus

2.15

KpuBonuueiinoe  nBukeHue. PaBHOMepHOE
JIBUYKEHUE MaTepuaIbHOU TOYKH 1o
OKPYXHOCTU. YTJOBas CKOPOCTb, JIMHEHHas
CKOpOCTb. Ilepuon U 4yacrora.

LleHTpOCTPEMUTENILHOE YCKOPEHHE

2.1.6

TexHnueckne YCTpOMCTBa: CIIUJOMETD,
JABMOKCHUC CHaApAa0B, LCIHBLIC W PEMCHHBIC

nepcaaiu

2.1.7

IIpakTnueckue paboThI. H3mepenne
MI'HOBEHHOMN CKOPOCTH. Hccnenopanue
COOTHOIIEHUS MEXIY MYTAMH, IPOHIECHHBIMU
TEJIOM  3a  IOCIE[OBaTelbHbIE  paBHBIE
MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUH C HAYaJIbHOM CKOPOCTHIO, PABHOM
HyJII0. M3yuenue NBUKEHMS IIapUKa B BA3KOU
KHUIOKOCTH. HSWGHI/IG JABUXKCHUA TEla,

OpOILIEHHOTO FTOPU30HTAILHO

2.2

##PartH TTHAMUKA

221

[TpuHnmn OTHOCHUTEILHOCTH T"amues.
Ilepebii  3axkoH Herorona. HHepruanbHbie

CHUCTEMEI OTCUETA

222

Macca Ttena. Cuna. IlpuHnun cynepno3sunuu

CUII

2.2.3

Bropoii 3akoH HplOTOHa g MarepualbHOU
TOYKM B MHEPLUUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkoH HbroTona s

MaTCpHAJIbHBIX TOUCK

224

3aKoH BCEMHUPHOTO TAroTeHus. Cuia TsHKECTH.

[TepBast kocMHuueckast CkopocTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs




CKOJIbXEHHUS W  CHjia  TPEHUS  IOKOA.
Koaddunument tpenus. Cuna cornpoTHBIECHUS

IIpu ABUXKCHUM TCJIa B JKUAKOCTH HUJIU Ia3c

2.2.7

[TocTynarenbHOe U BpallaTeIbHOE JIBUKEHUE

a0COJIIOTHO TBépI[OFO TCI1a

2.2.8

MOMEHT CHJTBI OTHOCHUTEIBHO OCH BpalllCHUSI.
[Tnevo cumbl. YciioBusi paBHOBECHS TBEPIOTO
Tena B UCO

2.2.9

TexHuueckne  yCTpOMCTBAa:  IOJUIMITHUKM,

ABUIKCHHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckue pabotsl. M3ydeHue npmxeHus
Opycka IO HaKJIOHHOM IUIOCKOCTH  TIOA
JIECTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHX
B nedhopMHupyeMOl MpYy>KUHE U PE3UHOBOM
o0Opasuie, OT BEIWYMHBI HX JAedopMarui.
HccenenoBanue yciaoBUi paBHOBECHS TBEPIOTO

TCJIa, UMCIOLCTO OCh BpAILICHUSA

2.3

##HPari##3AKOHDBI COXPAHEHU S B MEXAHUKE

I/IMHYJ'IBC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepUallbHBIX TOYeK. Mmmynbc cwiel u
W3MEHEHUE UMITYJIbCa Tella
235 3akoH coxpaHeHuss wummyisca B HCO.
o PeakTHBHOE ABHXKCHUE
2.3.3 Pab6oTa cusl
2.34 MOIIHOCTE CHUIBI
235 Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.
o Teopema 0 KHHETHUECKON SHEPTUU
[TorenmmaneHast »Heprus. lloTeHnmanbpHAs
235 SHEPTUs yIpyTO nehopMupoBaHHON
o npyxunbl. [loTeHnmanpHass SHEprust Tena
BOJIM3U MOBEPXHOCTU 3eMITH
2.3.7 [ToreHnnanpHble W HEMOTEHIIMAILHBIE CHUJIBL.

CBs3b p3.60TI>I HCIIOTCHIUAJIbBHBIX CHUI C




HN3MCHCHHEM MeXaHH4YECKOM OHEPrun
CHCTCMBbI TCII. 3aKkoH COXpaHCHUA

MEXaHUYECKON SHEPTUU

2.3.8 VYipyrue u Heynpyrue cToJIKHOBEHHUS
239 TexHudeckue yCTpOMCTBA: JIBUJKEHHME PAaKeT,
- BOJOMET, KOIIEP, IPYKUHHBIN TUCTOJIET
[TpakTnueckue paborel. M3ydeHue cBsA3M
2310 CKOpOCTEH Tel TIpU HEYNpyroM ynape.

HccnenoBanne  cBi3u  pabOTbl  CHIBL €

W3MEHEHHEM MEXaHUYECKOM OHCPI'uM TCjia

MOJIEKYJIAAPHAS ®U3NKA U TEPMOANMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN

3.11

OcHoBHBIE I10JIOJKEHUS MOJIEKYJISIPHO-
KHHETHUYECKOU TEOPHH. BpoyHnosckoe
newkenue. uddysus. Xapakrep IBUKECHUS U

B3aMMOJCHCTBHS YaCTHII BEIECTBA

3.12

Mogpenu CTPpOCHHA Ta30B, JKUAKOCTEH H
TBép,Z[BIX TeI U 0OBSICHEHHE CBOICTB BCIICCTBA

Ha OCHOBE 3TUX MOJEJIeH

3.1.3

Macca wMonekyn. KosnuecTtBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e€

usmepenue. lllkana remneparyp Llenscust

3.15

Mopgens  upeanbHoro  rasa.  OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON

TEOpHU UCATIBHOI0 ra3da

3.16

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHein
KMHETUYECKOW SHEPruu TEIUIOBOTO JBUKEHUS

yactull ra3a. lllkana temneparyp Kensuna

3.1.7

VpaBuenne Kianeiipona — MeHzaeneeBa.

3akon JlanpToHa

3.1.8

I"azoBbie 3akoHbBI. M30mponecchl B AEaIbHOM
rase C MOCTOSHHBIM KOJHWYECTBOM BEIESCTBA:

U30TepMa, H30X0pa, H300apa




3.1.9

Texuuueckue yCTpONCTBA: TEPMOMETD,

6apometp

3.1.10

ITpakTueckue pabotbl. M3mepeHue Macchl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIy ITapaMeTpaMu COCTOSTHUS

Pa3pEKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHA

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHs
DHEpPIrUs TEPMOJUHAMMYECKOW CHUCTEMBI H

CII0COOBI €€ N3MEHEHUSI

3.2.2

KommgectBo Temnotel u pabota. BHyTpeHHsS

OHEPIHdA OJHOATOMHOI'O UACAJIILHOI'O Ira3a

3.2.3

Buner  Teruionepenaun:  TEMJIONPOBOIAHOCTS,
KOHBEKIIMS, U3iIydeHue. TemnoéMKocTh Tena.
VienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TECIJIONICPEAAYC

3.24

IIepBbIit 3aKk0H TepMoaHAMUKH. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOAUHAMUKHU K
u3onpoueccam. I'papudeckass UHTEpIIpeTALUs

paboThl raza

3.2.5

TeroBble MammHbl. [IpuHUKNBL [IElcTBHUS
TeIIOBbIX MaimuH. [IpeoOpa3oBaHus SHEPrUU
B  TeIoBbIX  MammHax.  Koaddurment
nonesHoro  aeuictBus  (mamee —  KILJ)

termoBoit MamuHel. [{uki Kapao u ero KITJ{

3.2.6

Bropou 3aKOH TEPMOJAUHAMUKH.
HeoOpatumocts  mpoueccoB B NPHPOJE.
TeruioBele JBUTATEIIN. DKoJorn4yeckue

Hp06J'ICMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckue yCTpOMCTBA: JBUTATEIh
BHYTPEHHET O CropaHus, OBITOBOI

XOJOAUJIbHUK, KOHAUITUOHEP

3.2.8

[TpakTuyeckue paboThl. M3mepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

##HPari### Al PETATHBIE COCTOAHUSA BEHIECBA. ®A30BLIE




ITEPEXO/IbI

33.1

[TapooOpazoBanue u koHaeHcaus. Mcnapenue
u KUTICHHE. VY aenbHas TEIUIOTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIEpaTypbl

KHIICHUS OT JaBJICHUA

3.3.2

AOcom0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH map

3.3.3

Trépnoe TEJO. Kpucramiueckue u
amopduble  Terma.  AHHM3OTPONUS  CBOICTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLIIBL.

COBpCMeHHLIC MaTrcpuajibl

3.34

IInaBnenue wu KpucTaJlIn3alius. YV nenbHas

TeruioTa maBieHus. CyomuMarys

3.35

VYpaBHeHue TerIoBoro Odananca

3.3.6

TexHuueckue yCTpOICTBAa: THUTPOMETp U
TICUXPOMETD, KaJIOpUMETP, TEXHOJIOTHH
MOJIyYEHUsI COBPEMEHHBIX MaTE€pPUaAJIOB, B TOM

YHUCJIIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

IIpakTnyeckue paboTHI. H3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOJJUHAMUKA

41

H#HHHPar# O JIEKTPOCTATUKA

411

DINeKTpU3anus Tell. DIEKTpUIeCKuii 3aps. JBa

BU A SJICKTPUICCKUX 3apAa0B

412

IIpoBoaHMKH, JUDIIEKTPUKH "

MOJIYIIPOBOAHUKHN

413

3akoH COXPAHCHUSA IJICKTPUYICCKOTO 3apsaa

414

B3aumoneiictsue 3apsaaoB. 3akoH Kynona

415

DJeKTpuIecKoe ToJIe. Hampsk€HHOCTD
3JIEKTPUIECKOTO MOJIA. [TpuHLIMT
cynepnosuuud.  JluHMM  HanpHKEHHOCTH

SJICKTPHUYCCKOT'O ITOJIA

416

PaGora cumi  3JIEKTPOCTATUYECKOTO  MOJIS.

Ilorenuuan. Pa3HocTh ITOTEHIINAIOB




HpOBO,Z[HI/IKI/I U JUBJICKTPUKU B IMOCTOAHHOM

4.1.7 MEKTpUYECKOM  moje.  JludnekTpuyeckas
IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCcATopa.
DHeprus 3apsHKEHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTpOMCTBAa:  BJIEKTPOCKOIL,
419 ANEKTPOMETpP, JJIEKTPOCTATUYECKAas 3allluTa,
o 3a3eMJIEHUE 3JIEKTPOIPHOOpPOB, KOHIEHCATOP,
KCEPOKC, CTPYHHBII IPUHTED
4110 [IpakTrnueckue paboTBhI. H3mepenue

BJ'IGKTPOéMKOCTI/I KOHACHCATOpPa

4.2

HHHPar##H#ITIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbLIX CPEIAX

YcnoBus CylI€CTBOBaHUA IIOCTOSIHHOI'O

421 anekTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTossHHBIN TOK
422 Hanpspkenne. 3akon Oma [ui ydacTka Lenu
423 DNEKTPUUYECKOE COMPOTUBIIEHUE. Y IETBHOE
o COIIPOTHBJICHUE BEIIECTBA
424 [TocnenoBarensHoe, napauIebHOE,
o CMEIIaHHOE COEJUHEHNE TPOBOJHUKOB
Pabota snexkTpuueckoro Toka. 3akoH J[xoyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTD ANEKTPUIECKOTO TOKA
anekTpoiaBkymas cuna (manee — IJC) u
497 BHYTpPEHHEE CONPOTHUBIICHHE UCTOYHUKA TOKA.
o 3akoH Owma 1  TONHOM  (3aMKHYTOM)
anekTpuueckoi enu. Kopotkoe 3ambikaHue
DNeKTpOHHAs MIPOBOAUMOCTb TBEPABIX
128 METAJIOB.  3aBUCHUMOCTh  CONPOTUBIICHHS
o METAaJUIOB oT TeMIepaTyphbl.
CBepXnpoBOIUMOCTh
429 OnekTpuueckuii Tok B Bakyyme. CBoiicTBa




SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonnuku. CoOCTBEHHAS U TPUMECHAS
IIPOBOJIUMOCTh HOIYHpPOBOJHHKOB. CBOMCTBa

p-n nepexona. [TonynpoBogHUKOBBIE TPUOOPHI

4211

ONEKTPUYECKHU  TOK B DJIEKTPOJIMTAX.
ONEKTPOIUTHYECKAS JccoLMaIusl.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMoCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pa3psa. PasnuuyHble TUIBI CaMOCTOSITEIBHOTO

pazpsana. Monnus. [nazma

4.2.13

Texnuueckue  ycTpoiicTBa: aMIiepmerp,
BOJBTMETP, pEOCTaT, HWCTOYHUKU  TOKa,
AJIEKTPOHArpeBaTeIbHbIE pruOOpHI,
AIIEKTPOOCBETUTENIBHBIE TPHUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAaKyYMHBIN Mo,
TEPMHUCTOPHI " doTope3ncTopsl,

HOJ'IyrIpOBO,Z[HHKOBLIfI Au0o4, raJlbBaHUKa

4214

IIpakTnyeckue paboTHI. N3y4enue
CMEILIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTtusieHus. Habmronenue

QJICKTPOJIN3a

11 KIIACC

Kon
pazaen
a

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

SJIEKTPOAMHAMUKA

4.3

#H##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA S MHAYKIWA

431

IlocrossHHBIE MarHuTbl. B3anmojenctsue

IIOCTOAHHBIX MaroHuTOB

432

MarnutHoe mone. Bektop MarHuTHOM




uHayKiuu.  [IpuHIun — cynepro3uiuu.
JIuanm MmarnutHOM wuHAykuuu. Kapruna
JUHUM  MArHUTHOM  WHIOYKIUU  TOJIA

IIOCTOSAHHBIX MarHuTOB

MarsnutHoe 1OJIE NIPOBOAHUKA C TOKOM.
KaptuHa nuHUI 1OJS JJIMHHOTO IPSMOrO

IMPOBOJHHWKA MW 3aMKHYTOI'O KOJbICBOI'O

433 MPOBOJIHMKA, KAaTYIIKM C TOKOM. OMBIT
Opcrena. BzanmoelicTBue IpOBOIHUKOB C
TOKOM
434 Cuiia Amniepa, e€ MOAyJib U HallPaBJICHUE
Cuuia JlopeHniia, €€ MOyJib ¥ HaIIpaBJICHUE.
JBr>keHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJIHOM MarHuTHOM 1ojie. PabGota
cuiibl JlopeHia
4.3.6 SIBnenune >eKTpOMarHuTHOM WHTYKITUN
4.3.7 [ToTok BekTOpa MAarHUTHOW UHAYKIIMA
OJ1C unaykmu. 3aKOH AJIEKTPOMArHUTHOU
438 unaykuuu apanes
BuxpeBoe snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJHUKE, IBUXKYIIEMCS
439 MOCTYTATEIbHO B OJJHOPOJHOM MarHUTHOM
(S
4.3.10 [IpaBuso Jlenma
NHAYKTUBHOCTH. SIBIIEHHME CAMOMHIYKIIUH.
4311
O/1C camonHIyKIMH
DHeprusi MarHUTHOTO TIOJNS KATYIIKH C
4312
TOKOM
4.3.13 DNEKTPOMAarHuTHOE ToJIe
TexHuueckue yCTpPOWCTBA: IOCTOSTHHBIC
MAarHMThI, AJIEKTPOMAarHUTHI,
43.14
3EKTPOABUTATEND, YCKOPUTEHN
AIIEMEHTAPHBIX YACTHUII, HHIYKIIMOHHAS TTeYb
4.3.15 [TpakTryeckue paboTHI. Nzyuenne




MarHuTHOTO TIIOJIS1 KAaTyIIKH C TOKOM.
HccnenoBanue JeWCTBUS  ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM. MccremoBanue

SABJICHUA BHCKTPOMaFHI/ITHOfI HHAYKIUA

KOJIEBAHM A 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHW A

5.11

Konebarenprast cucrema. CBoOOmHBIE
konebOanus. [‘apmMoHHMueckue KoseOaHus.
[lepuon, wactora, ammuidtyaa u ¢asza

KoJeOanuii

512

[IpyxuHHBIM MasTHUK. MaremaTn4ecKui

MasiTHHUK

513

YpaBHEHHE TapMOHUYECKUX KOJIEOaHM.
Kunematuueckoe u JTMHAMUYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

5.14

[IpeBpamenue SHEPIUU pu
TapMOHHYECKUX  KOJeOaHUsX. CBs3b
aAMIUTUTY b KoJieOaHu M HUCXOJTHOMN
BEJIMUMHBI ¢ aMIUTUTYAaMH KoJeOaHui eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenbusiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaJbHOM  KOJICOATEIBHOM  KOHTYPpE.
AHanoruss MeXIy MEXaHWYeCKMMH U
ANIEKTPOMarHUTHBIMU KOJIEOaHUSAMHU.

®opmyna Tomcona

516

3aKoH COXPAaHCHUA SHEPruu B HACATIBHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BriHyX/1eHHBIE MeXaHMYECKUe KoJeOaHMs.
Pe3onanc. Pe3onancnas KpHBasl.
BI:IHy)KI[eHHBIC SJICKTPOMArHuTHLIC

KoJIeOaHms.

5.18

[lepemennsiii  TOK.  CHHYyCcOMAAIBbHBIN

MEPEMEHHBIN TOK.

5.19

MorHoCTB [IEPEMEHHOI0 TOKA.




AMIUTUTYTHOE W JCUCTBYIOIEE 3HAYCHUE

CHJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenava
U TMOTpeOJIeHNUE 3IEKTPUYECKON SHEPruu.
OKOJIOTUYECKHE PUCKU IPU IPOU3BOICTBE
JIIEKTPUYECKON SHEPruu. Kynberypa
UCIIOJIb30BaHUS ANIEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnndeckue ycTpoicTBa: cericmorpad,
ANEKTPUYCCKHUIA 3BOHOK, JIMHAN

QJICKTpoICpcaad

5.1.12

[Ipaktuueckne paboTel. HMccnemnoBanue
3aBUCHUMOCTH I€pHOJa MalbIX KoseOaHuM
rpy3a Ha HUTH OT JUJIMHBI HUTU U MAacChl
rpy3a. MccienoBanue nepeMeHHOro ToKa B
ey M3 MOCIEeA0BaTENbHO COCTUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U pe3UCTopa

5.2

#HPariH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. llepuon.  CkopocTtb
pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBIL.

HOHGpCQHLIe U ITPOJOJIbHBIC BOJIHBI

522

###Par### Nntepdepenuus u qudpakuus

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CKOpoOCTh 3ByKa. ['pOMKOCTH 3BYKa.

Bricorta Tona. TemOp 3Byka

524

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
W3JIy4eHUs1  DJEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenrtanus BexktopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

5.2.5

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHUC, MNPCIOMIICHUC, IOJApHU3allns,
mudpakmus, wuHTepdepermus. CKopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[Ixaa DJIEKTPOMArHUTHBIX BOJIH.




HpI/IMCHCHI/Ie OJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyuHUMOBl paguoCcBsS3U U TEJIEBUICHUS.
Papnonokanus. DJEeKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH Cpeibl

5.2.8

TexHuueckue yCTpOWCTBAa: My3bIKaJIbHBIC
HHCTPYMEHTHL, YIBTPa3ByKOBast
JUAarHOCTUKAa B TEXHUKE M MEAUIUHE,
panap, paIuoONpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBY-neun

5.3

HH#Par#HOIITUKA

531

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA

B OJTHOpOAHOM cpene. JIyu cBera

5.3.2

OtpaxeHne cBeTa. 3aKOHBI OTPAKCHUS
ceera. [locTpoeHne n300paXeHMUI B INIOCKOM

3epKaie

5.3.3

IIpenomnenue cBeta. 3aKOHBI MPETOMIICHUS
CBETa. AGCOIIOTHBIH IoKa3areb

IMPEIIOMJICHU A

534

[Tonuoe BHYTpEHHEE OTpaKEHUE.
IIpenenbHblii yron IMOJHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcuss  cBera. CHOXHBIA  COCTaB

Oenoro ceera. [{ger

5.3.6

CoOuparomye W paccerBaIONINe JIMH3BL
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYECCKAas cuiia TOHKOU JIMH3HI.
[Toctpoenne n300pakeHnut B COOMPAIOIINX
W pacceumBaronmx JuH3aX. Dopmyna
TOHKOW JIMH3BL. YBEIMYEHHE, IaBaeMoe

JIMH30H1

5.3.7

IIpenensl NPUMEHUMOCTH T€OMETPUYECKON

OIITHUKH

5.3.8

WNurepdepentius  crera.  KorepeHTHbie

HCTOYHHUKHU. YcaoBus Ha6JHO,Z[eHI/ISI




MaKCUMYyMOB u MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HBIX KOI'€pC€HTHBIX NICTOYHUKOB

Hudpakmuss  cBera.  JudpakiuoHnHas

peméTKa. VcaoBue Ha6J'II-OI[eHI/I$I T'JIaBHBIX

5.3.9 MaKCUMYMOB npu MaJeHUN
MOHOXPOMaTHYECKOIO CBETa Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipu3zanus cBera
TexHudeckue yCTpOMCTBA: OYKH, JyIia,
¢doroanmapar, NPOCKIMOHHBIA ammapar,
5311 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OTTHKA, T paKkInOHHAS pemeérka,
HOJIIPOU L
IIpakTuueckue paboTHI. H3mepenue
5310 rokasarens npesnomieHus. Mccnenoanue

CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6mronenue nucnepcun cera

3JIEMEHTbI CHELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'pannubl TPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKHU. [Toctynats! TEOpUU
OTHOCHUTEIIBHOCTH: WHBAapUAHTHOCTh
MOAYJsI CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIBHOCTH DUHILITEHHA

6.2

OTHOCUTEIHLHOCTD OOTHOBPCMCHHOCTH.
33M€)IJ'IGHI/IC BPpEMCHN U  COKpalICHHE

JUTAHBL

6.3

DHeprust ¥ UMIYJIbC CBOOOTHON YaCTHITBI

6.4

CBs3p Macchl C DHEPrUEed M HMITYJIbCOM
CBOOOJHOW  YacTUIBl. JHEpPrusi IMOKOs

CcBOOOIHOI 4aCTULIBI

KBAHTOBA ©®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OITUKU

711

®otonbl. @opmyina [Inanka cBs3u dHEpPruu




dboToHa C ero dacTtoroh. OHeprus u

UMIyJbC (HOTOHA

712

OtkpeiTHe U HccnenoBanue Gporodddekra.

OIIBITEI AT. Cronerosa. 3aKOHBI

boroaddexra

7.13

VYpaBHeHue OWHINTEHA VIS

doroaddexra. «Kpacnas TpaHUIIa»

dhotordpdexra

714

JHaBnenue cera. OnbiTel I1.H. JleGenena

7.15

XHUMHYECKOE IENCTBHUE CBETA

7.16

Texuuueckue ycrpoiicTBa: (HOTOIICMEHT,
(boTogaTuuk, COJIHEYHAast Oarapest,

CBETOIHO]T

7.2

CTPOEHUE ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccrnenoBaHuio CTPOSHUS

aToMa. HnaHeTapHa;I MOACIb aToOMa

7.2.2

[Toctynatet bopa. Hznyuenue "
noryionieHe  (GOTOHOB MpU  Iepexoje
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Bunsl cniektpoB. CriekTp ypoBHEH

9HEPruM aToMa BOAOPOIa

7.2.3

BonxoBrle cBolicTBa wacTuIil. BomHEBI e
bpoitns. KopnyckynsipHO-BOITHOBOI
nyanusM. Jludpakius SIEKTpOHOB Ha

KpucTajuiax

724

CronTafgHoe U BBIHYKACHHOC H3JIYy4YCHUC.

YcTpoiicTBO U IPUHIKI pabOTHI Jlazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnyeckue  paborel.  HabGmomenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE SIJIPO




7.3.1

Metonsl  HAOMIOACHHWST W PETUCTPALMH

QJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paanoakTUBHOrO u3iMydenus. CBoiicTBa
anbda-, Oeta-, raMMa-usnydeHus. Brusiaue

PaaAuOaKTUBHOCTHU HA KMBBIC OPraHU3Mbl

7.3.3

OTKpeITHE  TOPOTOHA U HEUTpPOHA.
Hyxnonnas moxens siapa ['eiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe yucio

sapa. M3oromnsl

734

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIK  Oera-pacman.  ['amma-
U3IyYeHUeE. 3aKOH  paJIMOAKTHBHOTO

paciaaa

7.3.5

OHeprust CBA3M  HYKJIOHOB B  sijIpe.

Snepuble cuibl. Jledext Maccsl sapa

7.3.6

HI[epHLIe pCaKkIuu. HGHCHI/IC n CHHTC3

sep

7.3.7

SnepHsiii peaKTop. TepmosinepHbIit
cuHte3. [lpobmemMbl W  MEpPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  ODKOJIOTMYECKHE

ACIICKThI HﬂepHOﬁ OHEPreTUKN

7.3.8

OnemeHTapHele  4actulbl.  OTKpbITHE
IIO3UTPOHA. OyHIaMEHTAIIBHBIE

B3aUMOJICHCTBUS

7.3.9

TexHudeckue  yCTpOMCTBa:  JIO3UMETP,
Kamepa Buibcona, sepHbIi  peakTop,

aToMHas bomba

7.3.10

[Ipaktnueckne pabotel. MccnenoBanue

TPEKOB YaCTHI] (o TOTOBBIM

(dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. CosBe3nus, spKue




3Bé3I[BI, IJIaHETHI, UX BUIUMOC ABUKCHHUC

8.2

Conneu”as cucreMa. IlmaHeTsl 3€eMHOU
TPYIIIIBL. [ImaseTsI-TUraHThI u ux
CIyTHUKH, KApJIUKOBBIC TUIAHETHl. Masbie

testa COTHEYHON CUCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Nctounuk sneprun ConHua u 3BE371

8.5

3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajuyc, TeMIEparypa,
150.4 B3aNMOCBSI3b. Huarpamma
«CHEKTpaJbHBIM KJIAaCC — CBETUMOCTBY.
3BE31bl TJABHOM  IOCIJIEOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIA

3BE37] IT1aBHOM MOCIIEA0BATECILHOCTH

8.6

###Par###BHyTpeHHee CTpoeHue 3BE3.
COBpeMeHHBIC npeaACTaBICHUA 0
IpOUCXOXkAeHUH U sBomoruu ConHia u

3BE3]1. DTAaIbI )KU3HU 3BE3]T

8.7

Mneunsii  Ilyte — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa  [amakTukwy,
pacnpenenenue 3BE3N, Traza W IBUIN.
Ilonoxxenne u nBuxenne ConHua B
lanaktuke. Ilnockas u  cdepuyeckas

MOACUCTEeMEI I aakTUKU

8.8

Tumer  ramakTuk.  PaguoranmakThku W

KBa3apbl. YEpHBIE IBIPHI B sIpax rajakTHK

8.9

Bcenennas.  Pacmimpenue  BceeneHHoOM.
3akon XaOb6na. Pa3z0eranue rajakTuk.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3pbiBa. Mogenb «ropsuei

Bcenennoi». PenukroBoe nsiryueHnue

8.10

Macmrabnass ~ cTpykrypa  Bcenennoit.
Meraranaktuka. Hepeménubsie npoOnembl

aCTPOHOMHUH




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIVIAA YYEHUKA

» ®usuka. 10 knacc. Maxumes I'.4., Byxosues b.b., Corckuit H.H.; nox
penaknueii [lappentreBoit H.A. AknimonepHoe o61mmecTBo «M31aTenbcTBO
«IIpocsemenne»

» ®Guspka. 11 ximace. Mskuwes 1'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [lapbentreBoit H.A. AxunonepHnoe obiiectBo «M3aaTenbCTBO
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

» ®usuka. 10 knacc. Msxkuies I'.4., byxosueB b.b., Corckuit H.H.; mox
penakmueii [laphentreBoit H.A. AxumonepHoe obmectBo «M31aTenbcTBO
«ITpocsemienue»

* ®uzuka. 11 kimacc. Maxuies I'.4., byxosues b.b., Hapyrun B.M.; non
penakiueit [lapdentreBoit H.A. AxumonepHoe obiiectBo «M3aaTenbCTBO
«IIpocBenieHne»

- DI3MKA B AHUMAIIUAX
- U3patensctBo BUHOM. JIaGopatopus 3HaHUi.
- SAHUMATEJIBHAA ®U3UKA B BOITPOCAX 11 OTBETAX
- KIACCHA S ®U3UKA
- Hudposas nabopaTopus no pusuke

[MUDPOBBIE ObPA3OBATEJIBHBIE PECYPCHI
N PECYPCBI CETU UHTEPHET

https://examen-media.ru/products/ - Dx3ameHn-meaua
https://www.gosuslugi.ru/landing/edu-content -  VHuBepcaibHas OubIMOTEeKA
1 poBoro o0pa3zoBaTeIbHOTO KOHTEHTA
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge - ®enepaibHblif UHCTUTYT
ImeaJarort4ycCKmux HBMGPCHHﬁ

https://uchi.ru/ - Yuan.py

https://www.yaklass.ru / - IKmnacc

https://oblakoz.ru/quidelines - dwusuka J1a6 «O0aaxo 3HaHMI
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