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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o ¢usuke 0a30BOro ypoBHSI Ha YpOBHE CpeaHEro oOIlero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBAHMI K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeNbHOM MporpamMmel, mpeactraBieHHbx B @T'OC
COO, a Takxe ¢ yuétom denaepanbHO paboueil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIMM TIperoiaBaHus yuyeOHoro npeamera «Pusrka» B 00pa3oBaTeIbHBIX
opranm3auusax  Poccuiickon — depepanuu, — peaU3yIOLIMX  OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

ConepkaHue mporpaMMbl MO (U3UKE HAIMpaBlIeHO HAa (POPMUPOBAHHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbI Mupa oOyyaromuxcs 10 kimaccoB mpu
oOyueHun wux (Qusuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesiTenbHOCTHOTO — moxaxona. [Iporpamma 1o Qu3MKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U
MeETanpeMETHBIM pe3yabTaTaM OOy4eHUs, a TAKKE YIUTHIBAET HEOOXOAUMOCTh
peanu3aluy  MEXIIPEIMETHBIX CBi3ed (PU3MKU C €CTECTBEHHO-HAyYHBIMU
y4yeOHBIMM TpeaMeTraMu. B Heill omnpenenstoTcss OCHOBHBIE LIEJIW H3y4YEHUs
(U3MKKU Ha ypOBHE CpeIHEro odIero o0pa3oBaHusl, IIAHUPYEMBbIE PE3YIbTaThl
OCBOCHHSI Kypca (PU3MKH: JTUYHOCTHBIE, METallpelIMETHbIE, MpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUIAHMpPYEMBIE PE3yJbTaThl OCBOCHHMS Kypca ¢GU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE NMPEIMETHBIE Pe3yJIbTaThl IO roJjaM 00 y4eHUs;

e cojaepxaHue yuyeOHoro npeamera «dusuka» no rogam oOydeHus .

®duszuka KaKk Hayka O HamOoJiee OOIIMX 3aKOHAaX MPUPOJBI, BBHICTYyMAas B
KayecTBe y4eOHOro MpeAMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIM BKIaJ B
cucteMy 3HaHUU 00 okpyxatomeM wmupe. [IkonbHbl Kypc Gusuku —
CHUCTEMOOOpPa3yIoImuii ISl  €CTECTBEHHO-HAYUHBIX Y4E€OHBIX TPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHMUIA,
M3y4aeMbIX XUMHUEH, OWoyIoTHel, (Pu3nyueckod reorpadueld W acTPOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUWU OMNpEeaesieT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTHukH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYy4YE€HUs HOBBIX MATEPUATIOB C 3aJaHHBIMU
cBoiicTBaMU © JApyrux. W3ydenue (U3MKM BHOCUT OCHOBHOM BKIIAJ B
(opMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MuUpa oOydJaromuxcs, B
(opMUpOBaHUE YMEHHMH MPUMEHATh HAY4YHBIH METOJ TMO3HAaHUS IpH
BBITTOJIHEHUU UMU Y4€OHBIX UCCIICOBAHUM.



B ocHoBy kypca (u3uku IS YpOBHSI CpeHEro oOIiiero oOpa3zoBaHMs
IIOJIOKEH pAN HJEH, KOTOpblE MOXHO pPacCMaTpuBaTh Kak MPHUHLMIIBI €ro
MIOCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypce SIBISIETCSA JIOTHUYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3lesioB (PU3MKHU, BKIHOYAET
KaK BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU € Hel Marepuan Kypca (U3HUKH
o0beAMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBIseTcs
(dbopMUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MAaTE€pPUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzaius mpeanojaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIHala PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U PAa3BUTHS
¢bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PECHUECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou wuanpaenennocmu. Kypc ¢usuku mnpenmonaraet
3HAKOMCTBO C IIMPOKMM KPYIrOM TEXHHYECKHX M TEXHOJOTMYECKUX
MIPUIIOKEHUN U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEIACHHS 3JIEMEHTOB
COJIEpP)KAaHMSI, TOCBSMIEHHBIX 3KOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHHKW U TEXHOJOTHM, a TaKKe OOCYKIEHUS
npoOjieM  palMOHAIBHOTO  MPHUPOJONOJIb30BAaHUS U IKOJIOTUYECKOU
0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3UKHA Ha YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus SABJISAIOTCA Ppunyeckue Teopuu ((opMHUpOBaHUE MPEACTABICHUM O
CTPYKTYpE MOCTPOEHUS (PU3NYECKOI TEOpUHU, poJid (PyHITaMEHTAJIbHBIX 3aKOHOB
U TPUHLMIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TIpaHULAX
IPUMEHUMOCTH TEOpUW, [IJISl OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUU H
MIPOLIECCOB).

CHUCTeMHO-/IEITEIbHOCTHRIM TOIX0A B Kypce (U3MKU peaau3yeTcs
NpEXKAE BCEro 3a CYET OPraHU3alMu HSKCHEPUMEHTAIbHOM JEATEIIbHOCTH
oOyyaromuxcsa. [ns 6a3oBoro ypoBHsI Kypca (PU3MKH — 3TO HMCIOJIb30BAaHUE
CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaDOpaTOPHBIX
pabot, KOTOphle B mporpamMme 1o ¢GU3UKEe OOBEAUHEHBI B OOUIUMN CIIMCOK
YYEHHMYECKHX TPAKTUYECKUX paboT. BrigeneHne B yKa3aHHOM IEepeyHe
1a00paTOpHBIX padOT, MPOBOJUMBIX ISl KOHTPOJISL U OLIEHKH, OCYLIECTBISETCS
y4yacTHUKaMu  00pa3oBaTeIbHOrO TMpolecca HCXOAs M3  0COOEHHOCTEH
IUTAHUPOBAHUSA W OcHamleHus: kabuHeta Qusuku. [Ipum sTomM obecrieunBaercs
OBJIaJIcHNE OOYYaIOIIMMHUCS YMEHHUSMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUS,



MCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH W MTOCTAHOBKY OIBITOB TIO
IIPOBEPKE MPEAJIONKEHHBIX THUIIOTES.

bonpiioe BHUMaHWE YACTSICTCS PEIMICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu 3TOM 17151 pacuETHBIX 3a7a4 MIPUOPUTETOM SIBJISTIOTCS 3a/1a4d C SIBHO
3alaHHON  (U3MYECKOW MOJENbI0, TO3BOJISIONINE TPUMEHATh H3yYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaK M WHTErPUPYS
3HaHWS W3 pa3HbIX pasfaenoB. [l KadecTBEHHBIX 3a7ad MPHOPUTETOM
SBIITFOTCS  3a/IaHWsI Ha OOBSICHEHWE TMPOTCKAHUS (UIHUCCKHUX SBJICHUA U
MPOLIECCOB B OKpY:KaloIeH KU3HU, TpeOyromre BrIOOpa PuU3NUEeCcKoil Moenu
JUTSL CHTYaIluy TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY OOEeCIeueHnI0 y4eOHOro mpoiiecca 0a30BbI YPOBEHb Kypca
¢u3MKKM Ha YpPOBHE CpEIHEro OOIIEro 00pa30oBaHUsl JIOJDKEH H3y4daTbCsl B
YCIIOBUAX MPEIMETHOTO KabuHeTa (DU3UKH WM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOMHETa TPEIMETOB EeCTECTBEHHO-HAydyHOTo IWKiIa. B kabuuere ¢u3nku
JOJDKHO OBITH HEO0OXOIUMOE J1abopaTOpHOE OOOPYIOBAHUE JJIS BBITIOJHEHUS
yKa3aHHBIX B TMpOrpaMMe 10 (M3WKE YUYCHHUYECKHX IMPAKTHUYECCKUX pPadOT u
JIEMOHCTPAIMOHHOE 000PY/10BaHUE.

JeMoHcTpannonHoe o0OopynoBaHue ¢GOpMHUPYETCSI B COOTBETCTBUU C
NPUHIIMIIOM MHWHHMAJIBHONW JOCTAaTOYHOCTH W OOECMEYMBAET TIOCTAHOBKY
MEPEUNCIICHHBIX B MporpamMMe 1o (U3MKE KIIIOYEBBIX JEMOHCTpAIlUN st
UCCIICIOBAHUS UW3yYaeMbIX SBJICHUA W MPOIECCOB, OSMIHPUYECKHX H
(dbyHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe o0OpymOBaHHE AJIs YYEHHUECKUX MPAKTHUUYECKUX padboT
dbopMupyeTcst B BUJIe TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIeUnBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydJalmwuxcs. TeMaTH4ecKue KOMIUICKTHI
1a00opaTopHOro 00OpYJOBaHUSL JTOJIKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUHU aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, a TAKIKE KOMITHIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE ITU(POBBIX J1aOOpaATOPHil.

OCHOBHBIMH LIEJISIMU U3y4deHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe WHTEpeca W CTPEMJICHUS OOYUYAIOIHUXCSA K HAYIHOMY
W3YYCHUIO MPHUPOABI, PA3BUTHE MX HMHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEM;

e pa3BUTHE TIPEACTABJICHHMM O HAyYHOM METOAEC I[IO3HAHUS W
dbopMHUpOBaHUE WCCJICIOBATEILCKOTO OTHONIICHHWSI K OKPYKAIOITUM
SIBIICHUSIM;

e (opmupoBaHHEe HAyYHOT'O MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



(bopMUpOBaHUE YMEHUN OOBACHATH SBJICHUS C HCHOJb30BAaHUEM
(bu3nYeCKuX 3HAaHUN U HAyYHBIX JI0KA3aTEIbCTB;

(opMHpOBaHUE MPENCTABICHUNA O POJAU (PU3UKHU JJISl PA3BUTUSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THUX TeNiel 00eCIeurBaEeTCs PEIICHUEM CIIETYIONUX 3a7a49 B
poliecce U3ydeHus Kypca (PU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:

npuoOpeTeHne  CHUCTeMbl  3HaHUH 00  o0mux  (u3nyeckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsX,  BKIOYAas  MEXaHHKY,
MOJICKYJSIDHYIO (DU3HKY, DJIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPOPU3HKHY;

dbopMupoBaHHE YMEHHH TMPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBbsiCHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U IJIs TPUHSITHUS
MPAKTUYECKUX PEIICHUM B MOBCEAHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJlaHHOU
bu3nYecKol MONETbI0, 3a7ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3ianue PU3NYECKON MO, aICKBaTHON YCIIOBUSIM 3a/1a4U;
MOHUMaHUEe (PU3NUECKUX OCHOB M MPUHIIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKHX IMPOLECCOB, UX BIUSHUS Ha
OKPYXKaIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOATEJILHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIIUU UHPOPMAIIUH,
OMpEeEIIEHUS JOCTOBEPHOCTH MOJYYEHHOIO PE3YJIbTAaTa;

CO3J1aHUE YCJIOBUU TS pa3BUTUA YMEHHI MIPOEKTHO-
HCCJIEN0BATENBCKOM, TBOPUYECKOU AEATEILHOCTH.

Ha uzyuenune ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBanus oTBoauTcs B 10 kitacce — 68 wacoB (2 4aca B HEJEINIO).

[Ipeqnaraemerii B mporpamMmme 1o (U3HKEe TepedyeHb TabopaTOpHBIX |
MPAKTUYECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JEIaeT BHIOOD
NPOBEICHUS JTa0OPATOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYaTbHBIX

0COOEHHOCTEH 00yUJaroIIUXCs.



COILEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHble METOIBI MTO3HAHUS OKPYKAIOIIETO
mupa. Ponp skcnepumeHTa M TEOPUM B MPOLECCE I03HAHUS IPUPOJBIL.
DKCnepuMeHT B (hU3HKE.

MonenupoBanne GU3HMUECKUX SIBJICHHUN U TTpolieccoB. HayuHble TUTIOTE3HI.
dusnyueckre 3aKOHbl WU TeOpuH. ['paHMIBI MPUMEHUMOCTH (U3HUECKUX
3aKkOHOB. [IpuHIHKII COOTBETCTBHUS.

Ponb u MecTo ¢pusuku B GOpMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPaKTUYECKON IEATEIbHOCTH JIFOJAECH.

Jlemoncmpayuu

AHanoroeble ¥ IUQPOBbIE HU3MEPUTEIBHBIE NPUOOPBI, KOMIIBIOTEPHBIE
TATYUKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBH>KeHUE. OTHOCUTEIbHOCTh MEXAaHHUYECKOTO JBHKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeaHsIs CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MAaTE€pUaIbHOW TOYKH, UX MPOEKIIMU HA OCH CHUCTEMBI KOOPJMHAT.
CioxeHue nepeMenieHuii U CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE TPsIMOJIMHEHHOE JBIKeHue. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpPEMELICHHS
MaTepUuagIbHON TOYKUA OT BPEMEHH.

CBoOomHOE maieHne. Y CKopeHue CBOOOHOTO TaICHHS.

KpuBonmuHueiiHoe paBuxkeHHe. [IBH>KEHHME MarepuaibHOM TOYKHA IO
OKPY>KHOCTH C TMOCTOSSHHOM TI0 MOIYII0 CKOpPOCTBIO. YTJOBas CKOPOCTb,
nuHeHas ckopocth. Ilepumon u yacrora oOpaimienus. LleHTpocTpemurenbHoe
YCKOpEHHUE.

TexHuueckrue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBUKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpALus KMHEMAaTUYECKUX
XapaKTEPUCTUK JABUKEHUS.

[IpeoOpazoBanue IBMXKEHUM C MCIIOIb30BAaHUEM MPOCTHIX MEXaHU3MOB.



[lagenwne Te B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OpPOIIEHHOTO IOJ| YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenune yckopeHusi CBOOOAHOTO MaICHUS.

Hampasnenne ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3yyeHne HEpaBHOMEPHOIO  IBWXKEHUS C  LEIbIO  ONPEACIICHUS
MT'HOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXKIY NYTSIMHU, MPOWICHHBIMU TEJIOM 3a
MOCJIEAOBATEbHBIC PAaBHBIE MPOMEKYTKM BPEMEHH IIPU PAaBHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

N3y4yeHne nBUKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydenue ABM>KEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutensHOCcTH ['amunesa. IlepBeii  3akon  HerotoHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cwuma. Ilpununun cynepno3unuy cwi. BTopold 3akoH
Herorona pgns  wmarepuanbHOM TOUKH. Tperuid 3akoH HbproroHa 1o
MaTepHUaTbHBIX TOYEK.

3akoH BceMmupHOro TtaAroteHus. Cuna Ttsokectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Buabsl TpeHust (MOKOs, CKOJbXEHUs, KaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduuuent
TpeHus. Cuia COMPOTUBIICHUS IPYU IBUKEHUH TEJIA B )KUIKOCTH WIIH rase.

[ToctymarenbHOE M BpalaTeibHOE ABM)KEHUE a0COMOTHO TBEPAOTO TeNa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. Ilnedo cumel. YcnoBus
paBHOBECH: TBEPAOIO Tea.

TexHnueckrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHve uHEepLUUH.

CpaBHEHME MacC B3aUMOJIEUCTBYIOIIUX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MMAZCHUMU.



CpaBHEHUE CUIT TPEHUS MTOKOS, KAYEHHUSI U CKOJIbKCHUSL.

VYcnoBus paBHOBECH TBEPIOIO Tesla. Buapl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamopnule padonul

N3ydyeHue nBM>KeHUS OpycKa MO HAKIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOLIUX B IIPY)KUHE U
PE3UHOBOM 00pas3iie, OT ux Aehopmaliuu.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOIO TeEla, MMEIOLIETO OCh
BpallCHUSI.

Tema 3. 3akoHnbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MaTepHalbHOM TOYKH (TeNa), CUCTEMbI MaTEPHABHBIX TOYEK.
Nmmynbe cwiibl 1 M3MEHEHHE HMMITYJbCa TeJd. 3aKOH COXPAHEHUs HMMITYJbCa.
PeaxtnBHOE nBHXEHNE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckast sHeprus maTepuanbHON Toukd. Teopema 00 M3MEHEHHUU
KUHETUYECKOU YHEPTUH.

[ToreHumanbHast JHEPIUsl. IloreHnmansHas DHEPIUs yIpyro
neopMUpOBaHHOW TpykuHbl. [loTeHUManbHas »SHeprus Tena BOJIU3U
IOBEPXHOCTH 3EMIJIH.

[loTeHuanbHble W HENOTEHIMalbHble  Cuibl. CBA3b  PabOTHI
HEMOTEHIHAJIBHBIX CUJ C U3MEHEHHEM MEXAaHWYECKOW DHEPIUU CUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON YHEPIUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckrue yCTpouCcTBa U NPaKTUYECKOE MPUMEHECHUE: BOJOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE BUKEHHE.

[lepexoa mOTEHIIMAILHOM HEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamopvie pabomul

N3yueHne aOCONMIOTHO HEYNPYroro yaapa ¢ NOMOIIbIO ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHUYeCKOU
JHEPI'UM Tea Ha IPUMEPE PACTKEHUS PEZNHOBOTO XKI'yTa.

Paznen 3. Mosekyssipaas pusnka 1 TEepMOJUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU U HX
OMBITHOE OO0OCHOBaHUE. bpoyHoBckoe pBwxkeHue. Juddysus. Xapakrep



JIBWOKEHHSI W B3aMMOJECHMCTBUS YaCTHI] BellecTBAa. MoJenn CTPOCHUSI Ta30B,
KUAKOCTEH U TBEPABIX TE€T U OOBSICHEHUE CBOWMCTB BEILIECTBA HA OCHOBE 3THUX
Mojzenend. Macca u pazmepsl MoJsiekyid. KommuectBo BemiecTBa. [locrosHHas
ABorazpo.

TennmoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopnenes wupeanbHOro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HICANbHOro ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa
CpEIHEN KWHETUYECKOW YHEPrMM TEIUIOBOrO ABMXKEHMs vacTtull rasza. lllkama
temneparyp KeneBuna. ['azoBble 3akoHbBl. YpaBHeHue MenaeneeBa—
Kunaneiipona. 3akon [JansToHa. M3omponeccs B HACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHUE  HU30MPOIECCOB:
U30TEpMa, N30X0pa, n300apa.

TexHnueckne yCTPOWCTBA M TPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OGapomerTp.

Jlemoncmpayuu

OnbIThI, JT0Ka3bIBAIOIINE AUCKPETHOE CTPOEHUE BeElleCcTBa, (hoTorpapuu
MOJIEKYJI OPTAaHUYECKUX COCIUHEHUM.

OnbIThl 10 TUPPY3UH )KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita TepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOT O
B3aMMO/ICVCTBHSI.

Mopens, HILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAQ.

OnbITEI, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

Onpenenenre Macchl BO31yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnegoBaHne  3aBUCMMOCTH  MEXIY  apaMeTpaMu  COCTOSIHUS
pPa3peKEHHOrO rasa.

Tema 2. OcHogvl mepmoOuHamMuKu

TepmoanHamuyeckas cucrema. Buytpennss SHEprus
TEPMOJMHAMUYECKON cucTeMbl U crnocoObl €€ wu3MeHeHus. KomuuectBo
TEIJIOThl U paboTa. BHYTpeHHsAs sHeprus OJHOATOMHOIO HJAEAIbHOIO rasa.
Buael Teronepenaun: TEIIONPOBOIHOCTD, KOHBEKIMSA, U3TydECHHUE. Y IebHas
TEIJIOEMKOCTD BellecTBa. Kom4uecTBO TEIIOTHI PU TEIUIONEepeaaye.



[lonsitue o0 ammabatHOM mporecce. llepBhlid 3aKOH TEPMOJUHAMUKH.
[IpuMmeHeHre epBOro 3aK0Ha TEPMOJMHAMUKH K H3omporeccam. I'papudeckast
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIecCoB B MPUPOJIE.

TennoBble  mamuHbl.  [lpuHOUWNBI  1EUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBBbIX MamuHax. KoadduiueHt mosnae3Horo
nerictBus TeruioBod MamuHbl. [ukn KapHo m ero xosdduieHT 1mone3Horo
JEUCTBUSA. DKOJIOTUYECKHe MPOOJIEMBbI TETNIOIHEPTETHKH.

Texnuuyeckue yCTpoOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JBUTATEINh
BHYTPEHHETO CTOPaHUsl, OBITOBOM XOJIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

M3meneHnne BHYTpEHHEH SHEPrUM Tella MPH COBEPIICHUHU PAaOOThI: BBUIET
npoOKu U3 OYTBHUIKM MO/ JIEWCTBHEM CKAaTOTO BO3AyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPALIMS).

3MeHeHne  BHYTpEHHEW  SHepruM  (TeMieparypbl) Tella  IpHU
Terionepeaaye.

OnpiT 1Mo anuabaTHOMY pACIIMPEHUI0 BO3AYyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopnenu mapoBoil TypOMHBI, JBHUraTeisi BHYTPEHHEro CropaHus,
PEaKTUBHOI'O IBUTATES.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geugecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcaiusa. Mcnapenue u kunenue. AOGCOTIOTHAS
Y OTHOCUTEJbHAs BIAXXHOCTh BO3AyXa. HacellieHHbI nap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnmuyeckue u amopdubie Tena. AHU3OTPONUS
CcBOMCTB KpucTaioB. JKuakue kpuctawibl. CoOBpEeMEHHBIE MaTepUaIbl.
[InaBnenue u KpuctauM3anus. Y IejabHas TeruioTa riasieHus. Cyoaumarusi.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa M MNPAKTUUYECKOE NPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOTYyYEHUSI COBPEMEHHBIX MATEPUAIOB,
B TOM YHCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenue npu noHWXKEHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenre HarpeBaHus U MJIABJIEHUS KPUCTAIUTMYECKOTO BELIECTBA.



JleMoHCTpanusi KpUCTaIOB.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol
N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. diaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzanus Tel. JJIEKTPUYECKHil 3apsana. [IBa BuJa 3IEKTPUUECKUX
3apsanoB. [IpoBOAHUKH, NUAJIEKTPUKUA W TIOJYIPOBOJAHUKHU. 3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsiia.

BszaumopneiictBue 3apsaoB. 3akoH Kynona. TouyedHbId 3JIEKTpUUYECKUI
3apsan. Dnekrpuyeckoe noje. Hanpsyxk€HHOCTh AnekTpruyeckoro nois. [IpuHuun
CyNEpIo3ulun AIEKTPUUYECKUX noJsiei. JIunun HaIpsHKEHHOCTH
AJIEKTPUYECKOTO MOJIA.

PaGora cun »snekrpocratuueckoro mossa. [loreHuman. Pa3HocTh
MOTEHIUATIOB. [IpOBONHUKM M JUAJECKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasl MPOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD TIJIOCKOT O
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOT0 KOHJIEHCATOopa.

TexHnueckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHUE: DIJIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHHUE JJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN anliapar, CTPYMHbBIA HPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NPUHIUIT IEUCTBHS JIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEll.

[TpoBOAHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alluTa.

JIM3JIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIoN[aan
MIJIACTUH, PACCTOSIHUS MEXIY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMS SJICKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 17151 ydacTka LETH.



DJIEKTPUYECKOE COIPOTUBIICHUE. Y JEIBHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBaTenbHOE, MApAILIENBHOE, CMEIIAHHOE COEUHEHNE ITPOBOHUKOB.

Pabora »snektpuueckoro Ttoka. 3akoH Jlxoyns—Jlennma. MoiHOCTb
AJIEKTPUYECKOTO TOKA.

DNeKTpOABHIKYILAsl CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA.
3akon OMa qns MonHOM (3aMKHYTOM) 3iekTpuueckoil unenu. KopoTkoe
3aMBbIKAHHE.

DONeKTpoHHAass  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTUBJICHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku.  CoOcTBeHHass M IpUMECHas  IPOBOAUMOCTH
MOJIypOBOAHUKOB. CBolicTBa p—N-niepexoa. [1orynpoBogHUKOBBIE TPHUOOPBI.

ONEeKTpUYEeCKUii TOK B pacTBOpax M  pacIulaBax dJIEKTPOJUTOB.
DNEKTPOTUTHYECKAS TUCCOLMALMS. DIEKTPOIIU3.

DneKTpuuecKkuid ToK B ra3zax. CaMOCTOSTENbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuuyeckue yCTpONCTBA M MPAKTHYECKOE MNPUMEHEHUE: aMIIepMETp,
BOJIBTMETP, PEOCTAaT, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIEHUS, BaKyyMHBII
IUONl, TEPMUCTOPbl U (OTOPE3UCTOPBI,  MOJYNPOBOAHUKOBBIA MO,
raJlbBaHUKA.

Jlemoncmpayuu

N3mMepeHne cuibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh COMPOTHUBICHUS TUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIA/IH TTOIIEPEYHOI0 CEYEHUS U MaTepHuala.

CMelaHHOe COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHHe AIIEKTPOABHKYIIEW cuibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

IIpOBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne CMEMIaHHOIO COEAMHEHUST PE3UCTOPOB.

N3mMepeHne 371eKTpOIBIKYIIEH CUITbI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne a5ekTpoimsa.

MexxnpeaMeTHbie CBA3H



N3ydenue kypca ¢puznku 6a3oBoro ypoBHs B 10 Kitacce oCyniecTBIsIETCS €
Y4ETOM COJAEPIKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMu MaTeMaTHUKH,
OMOJIOruHY, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusi, CBA3aHHbBIE C U3YYEHHMEM METOJOB HAyYHOIO
NO3HAHUS: SIBJICHHE, Hay4HbII (DakT, runoresa, puandeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIOACHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHUMW, JHHEWHas (yHKIuS,
napabojna, runepOona, WX TrpaduKd W CBOMCTBA, TPUTOHOMETPUUECKHUE
GyHKIHAH: CUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKLUHUHU HA OCH KOOPJAWHAT,
CJIO’KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe IBMKEHHE B JKMBOM mpupoae, auddysus,
OCMOC, TEIUIOOOMEH HUBBIX OPraHW3MOB (BUIbI TEIUIONEPEAuM, TEIIOBOE
paBHOBECHE), IIEKTPUUECKHUE SBJICHUS B )KUBOW MIPUPOJE.

Xumus: TACKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX Te,
KUIKOCTEN U Tra3oB, BJIEKTPUUECKUE CBOMCTBA METAJIOB, JEKTPOJUTHUECKAS
JUCCOLMAIINS, TalbBaHUKA.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, OAPOMETP, TEPMOMETD.

Texnonozus: mpeodpa3oBaHKe IBUKEHUM C UCIIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOIIIMUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPaHEHMS
UMITyJIbCA B TEXHHUKE (pakera, BOJAOMET U JApPYrue), JBUraTeilb BHYTPEHHETO
Cropanusi, mnapoBas TypOuMHa, OBITOBOM XOJOAMWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUU  TOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEepuajaoB, W  HAHOTEXHOJOIMM,  D3JEKTPOCTaTHYecKas  3allluTa,
3a3eMJICHUE 3IIEKTPOITPHUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArpeBaTeabHble  MPUOOPBI,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
raJlbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yueOHoro mpenmera «Dusmka» Ha ypoBHE CpEIHEro OOIIero
oOpazoBaHusi  (0a30BbIi  ypOBEHb) JOHKHO 00OECHEUYUTh  JTOCTHIKECHHE
CJICTYIOIINX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00Pa30BATEIbHBIX
pe3yJIbTaToB.

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJIbTaThl OCBOEHHUS YydeOHOro mnpeamera «Du3znKa»
JIOJDKHBI ~ OTpaXaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAaTbCS C(OPMUPOBAHHOW BHYTPEHHEW MO3MLUENH JIMYHOCTH,
CHUCTEMOH IEHHOCTHBIX OPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  OOIlEecTBa,
pacCIIUPEHUE JKU3HEHHOIO OIbITa M OMNbITA JEATEIBHOCTH B MPOLECCE
peanu3alny OCHOBHBIX HAIPABJIEHUM BOCIUTATENBHOM JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh ~ TPAXKTAHCKOM  TO3UIMU  OOydYaromIerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 OOIIIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEW;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEJIbHOCTh B MHTEPECAX I'PaKAaHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIIbHON OpraHU3allnu;

YMEHUE  B3aUMOJECHCTBOBaTh C  COLMAJIbHBIMH  HWHCTUTYTaMH B
COOTBETCTBUHU C UX QYHKIUAMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTaPHOM U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2) IATPUOTHYECKOT 0 BOCTIMTAHUS :

chOpMUPOBAHHOCTH POCCHMCKOU rpaXk JaHCKOMN UJICHTUYHOCTH,
NaTPpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSAM
POCCUICKHMX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITHTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTBH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B
JESITEIIbHOCTUA YYEHOTO;



OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYHBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOEC OTHOIICHHE K MUPY, BKIIOYAas OJCTETHKY HAYYHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOI'0 BOCTIMTAHMSI:

UHTEpEC K Pa3InYHbIM cdepaM MpodheCCHOHATBLHON ACITETBHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymed mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KHU3HEHHBIE
TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BAHHIO B
o0nactu GU3MKH HA MIPOTSHKCHUH BCEH KU3HU;

6) KO0JI0rH4eCcKOro BOCIIHTAHHUS:

C(OPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYPHI, OCO3HAHHE TIO00ATBHOTO
XapakTepa SKOJIOrHUeCKUX Mpolem;

IUIAHUPOBAHUE M OCYUIECTBJIEHHUE ACHUCTBUUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS IIeJIel YCTOMYUBOT'O Pa3BUTHS YEIIOBEUECTBA;

paCIIMpPEHHE OIbITA JEATEIILHOCTH JKOJIOTMYSCKON HAINPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH IO (U3UKE;

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

COPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (pU3HUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAYYHOW JESITECIBHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHuss (U3MKH  OCYIIECTBISITh IMPOCKTHYI0 M HCCIEJI0BATEIbCKYIO
JESTETbHOCTh WHAUBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jornueckue aeMcTBUs:
CaMOCTOSITETLHO  (DOPMYJIUPOBATh W  aAKTYyaJIM3UPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENECIATh LEIN JESITEIbHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JIOCTHKCHMS;
BBISIBJIAITh 3aKOHOMEPHOCTH UM IIPOTUBOPEYHS B PAaCCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbLHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTb, OIICHUBATh COOTBETCTBHUE
pE3yJIbTATOB 1LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUI JEATEIHbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pabOTy B YCIOBUSIX PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPY PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble uccienoBarebCcKHe JeHCTBUSA .

BIIQJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIIOYEBBIMU MOHSATUSIMU U METOJIAMH
(bu3nuecKon HayKu;

BJIQJICTh  HABBIKAMM  Y4EOHO-HMCCIICIOBATEIILCKOM W IPOCKTHOMU
NESTENbHOCTH B 00MactT (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEJILHOMY  TIOMCKY  METOJIOB  pelieHus 3agad  (U3HYECKOro
COJIEpaHUsl, IPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

BJIQJICTh BHJAMHU JEATECILHOCTH I10 TIOJYYCHHIO HOBOI'O 3HAHMS, €ro
WHTEpIIpETallii, NPEeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPA CO3/IaHUH YUICOHBIX MTPOCKTOB B 00JIaCTH (DH3HKU;

BBISBJISITh MPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIOTE3Y €€ pPEIICHMS, HAXOAUTh apryMEHTHI ISl JOKa3aTeJIbCTBA
CBOUX YTBEP)KJCHHUM, 3a/1aBaTh MapamMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TIOJYYEHHbICE B XOJAE pEIICHUs 3aJayu Pe3yJbTaThl,
KPUTUYECKH OLIEHUBAaTh MX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHECHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYIHUPOBaTH COOCTBEHHBIE 337aud B 0Opa3oBaTesbHOU
JIESITETbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsAM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUS TO0 (U3MKE B MPAKTHYECKYIO 00JacTh
KU3HEICATSIIEHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX yU4E€OHBIX MPEIMETOB,;

BBIJIBUTaTh HOBBIC UJICH, MIPEIaratb OPUTMHAIbHBIE OIXOAbI U PEIICHUS;

CTaBUTbH MPOOJIEMBI M 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BIIQJICTh HABBIKAMM MOJYy4YeHUs] MHPopManunu (PU3NUECKOro COACpIKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh ITOMCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEPHPETALNI0 MHPOPMAIIMU PA3IMYHBIX BUAOB U (HOpM
MPEICTaBJICHUSI;

OILICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUY;

UCIIONB30BaTh CPEJCTBA HHQPOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM B pelieHnn KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3aIlMOHHBIX 3a/a4 ¢ COOJII0IEHUEM TPeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHN, MPABOBBIX U ATHUYECKUX HOPM,
HOPM HMH(MOPMAIMOHHON O€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEPXKAHUS B pa3IMUYHBIX (hopmaTax ¢
y4€TOM HaszHaueHWs: WHGOPMAIMUM U  IIeNIeBOW  ayJUTOPUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY MPEACTABICHUS U BU3YyAIU3ALIHH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

OCYIIECTBIIATh OOIIEHWE Ha ypokax (U3MKK W BO BHEYPOUYHOU
JIeSITENLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd W CMATYaTh
KOH()JIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMOHUMATh n HCIIOJIb30BAaTh MIPEUMYyIIECTBA KOMAaHTHOU u
WHANBUAYAIEHOM paboThI;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBUM ¢ y4&€TOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN KaXJOT0 YJIEHA KOJUICKTHBA;

MPUHUMATh 1EJIM COBMECTHOM JIESITEILHOCTH, OPraHU30BbIBATH W
KOOPAMHUPOBATh JCHUCTBUS MO €€ JNOCTHKEHHIO: COCTABIIAThH IUIAH JECUCTBUM,
pacnpesensaTh pojau ¢ y4€TOM MHEHHMH Y4aCTHHUKOB, OOCYXIAaThb PE3YJIbTAThI
COBMECTHOU padOThI;

OLICHMBATh KAu€CTBO CBOETO BKJIaJa U KaXKJOr0 y4acTHMKAa KOMAaH/bl B
001Ut pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIC TPOEKTHI, OIEHUBATh HUJEHU C TO3UIMU HOBH3HHBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IUUYHBIX
CUTYAIUsX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIITUATUBHBIM.

PerynsiTuBHbIE YHUBEpPcaJbHbIE Y4eOHbIE 1eiCTBUSA
Camoopranuzanus:

CaMOCTOATEILHO  OCYIIECTBJISITh  MO3HABATEJIbHYIO  JICSITEILHOCTH B
obnmacti (U3MKM U ACTPOHOMHUHU, BBISIBISTH MPOOJEMBbI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAaUE€CTBEHHBIX
3a/lay, TUIAaH BBIMOJIHEHUSI MPAKTUYECKOW paldoThl € YYETOM HMMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;



pacliupsATh  paMKH  y4yeOHOro mpeaMeTra Ha  OCHOBE  JIMYHBIX
MIPEINIOYTEHNH;

JieJlaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO SPYIULMUA B 00JacTU
(U3MKH, TOCTOSHHO TIOBBIIATh CBOW OOpa30BATENbHBIA U KYyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTE/JIEKT:

JIaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIECIISIM;

BJaJ€Th HAaBBIKAMU TIO3HABATENbHOW pedrexkcun Kak OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX TPOIIECCOB, UX PE3YJIbTATOB H
OCHOBAHUI;

UCTIONIb30BaTh MPUEMBI peQeKCHH ISl OLEHKH CUTyallud, BbIOOpa
BEPHOI'O PELICHMUS;

YMETh OLEHUBATh PUCKM M CBOECBPEMEHHO NPHUHUMATh pPEUIEHUS MO UX
CHUXEHUIO;

NPUHUMATh MOTHBBI U apryMEHTHl JPYrUX IpU aHAIM3E€ PE3yJbTaTOB
NEeSTEeNbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apryMEHTBhl JAPYTUX MpPU aHaIu3e pe3yJIbTaToOB
NEeSATENbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B nporiecce 1oCTHXEHUS JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS IIPOrPaMMBbI
mo ¢u3WKe I YpOBHS CpeaHero oOmiero oOpa3oBaHus y OOyJarOIIMXCS

COBEPIIICHCTBYETCS AMOIIMOHATBHBIH WUHTEIJICKT, MpeIMOJIar Ao
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHMS,  BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHUMAaTh  CBOE

SMOLIMOHAJILHOE COCTOSIHME, BHUJAETh HANpaBICHUS pPAa3BUTUS COOCTBEHHOM
AMOIMOHAIILHOM C(epbl, OBITH YBEPEHHBIM B CE0€;

CaMOpETYJMPOBAHMS, BKIHOYAKOUIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalnTHUPOBAaThCA K
SMOLIMOHAIILHBIM HU3MEHEHUSIM U NpPOSBISATH TUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEN CTPEMIICHUE K TOCTHKEHUIO LETU
U yCHexy, ONTUMU3M, HHULMATUBHOCTb, YMEHHUE J1€MCTBOBATh UCXOMAS U3 CBOUX
BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh IMOHMMATh  3MOLMOHAIBHOE
COCTOSIHUE JIPYTUX, VYYUTHIBATb €ro MpU OCYLIECTBICHUH  OOLICHMUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLMANIBHBIX ~ HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTH  BBICTPAMBATh
OTHOILIEHUS C APYTMMH JIOAbMH, 3a00TUTHCS, IPOSABIATH HHTEPEC U pa3periaTh
KOH()JIMKTBI.

HPEAMETHBIE PE3YJIbTATDBI

K xoHny oOyuenuss B 10 kiacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMUPOBAHHOCTh y OO YJAIOLIUXCS YMEHM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH JIIOJIEH;

YUUTBIBaTh TPaHUIIbl NPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOAENei:
MarepualibHasi TOYKa, MHEpLHAbHAsg CHUCTeMa OTCU€Ta, abCONIOTHO TBEpPIOE
TENO, WACANbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEHM W TBEPABIX TE,
TOYEUHBIN HJIEKTPUUECKUM 3aps]] IpU pelIeHUH (PU3NUECKUX 3ajay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJSAPHO-KMHETUYECKOW TEOPUM CTPOECHUS
BEIIECTBA W  DJIEKTPOAWHAMHMKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JABWKEHUE, CBOOOJHOE TajJeHHe Tel, JBHXKEHHE IO
OKPYXKHOCTH, HWHEpIUs, B3aumojencteue Ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tell, U3BMEHEHHEe 00bEMa Tell MpU
HarpeBaHuM (OXJAXJICHHH), TEIUIOBOE PAaBHOBECHUE, UCIIAPEHHUE, KOHJIECHCALMS,
IUIABJICHUE, KPUCTAJLIM3ALMsA, KUIICEHHE, BIIAXXHOCTb BO3/1YyXa, IIOBBIIICHUE
J@ABJICHUs Ta3a IIPpU €ro HAarpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXKIY
rapaMeTpaMH COCTOSHHMS Ta3a B  M300pOLEccaX, DJJIEKTPU3alMsA  Tel,
B3aUMOJICICTBUE 3aps0B;

OIMCHIBATh MEXaHUYECKOE JBIKECHUE, UCTIONB3YS (PU3NUECKUE BETUUHUHBI:
KOOpJMHATA, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC ~ Te€la, KUHETUYECKas  DHEprus, IOTEHUHAIbHAs  DHEPrus,
MexXaHu4ecKkass padoTa, MEXaHWYeCKas MOILHOCTh; MPU OMUCAHWUU IMPABUIBHO
TPaKTOBaTh (PM3MUYECKUN CMBICT HCIOJNb3YyEMbIX BEJUYHMH, UX OOO3HAYCHUS U
€AMHUIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (PU3HUECKYIO BEIUUUHY
C APYI'MMH BEJIIMYNHAMU;

ONMCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJIICHHS,
UCTIONIb3Yys (PU3MUYecKHe BEJIMYMHBL: JABJICHUE Ta3a, TeMIeparypa, CpemaHss



KUHETUYecKas SHEPIUs Xa0TUYECKOTO JBUKCHUS MOJIEKYI,
CPEIHEKBAIpAaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora Traza, KOIPOUIMEHT TOJE3HOIO JEHUCTBUS TEIJIOBOIO
JBUTATENISI; TPU OINUCAHUU TPABWIBHO TPAKTOBATh (PUBMUYECKUN CMBICH
UCTIOJIb3YEeMbIX BEITUYMH, UX O00O03HAYEHUS W €IUHUIIbI, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOININE JAHHYIO (PU3UUECKYIO BEJIMUUHY C APYTUMU BEIMYMHAM;

ONMHUCHIBATh  HM3YYCHHBIE  AJICKTPUUYECKHE  CBOWCTBA  BENIECTBA U
AJICKTPUYECKUE SBJICHHUS (MPOLIECChI), HCMONB3YSd (U3UMYECKUE BEIUYUHBI:
AIEKTPUYECKUH 3apsl, IJIEKTPUUYECKOE M0JI€, HANPSYKEHHOCTD MOJIsA, IOTEHIINAL,
Pa3HOCTh TOTCHIIMAJIOB; TPU OMHCAHWUU TPABHJILHO TPAKTOBATh (DHU3MUECKUI
CMBIC]T HCIOJNb3YEMbIX BEJIMYUH, UX OOO3HAYEHUs U E€IUHHUIIbI; YKa3bIBaTh
dbopMyIBl, CBS3BIBAOINE MAHHYIO (PU3WYECKYI0 BEIUYUHY C JIPyrUMU
BEJIMYMHAMMU;

aHATM3UPOBAaTh  (PU3MYECKUE TMPOIECCHl W SBICHUS, HUCIOJb3Ys
¢us3nueckre 3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsaroteHus, I, 11 u III
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MEXAHUYECKOM SHEPruu, 3aKOH
COXpPaHEHMSI UMITYJIbCa, MPUHIUIT CYNEPHO3UIIUA CUJI, TPUHIIUI PABHOIPABUS
WHEPUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYID TEOPHIO
CTPOEHHUSI BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETHYECKOM DHEPruu
TENJIOBOIO JBUYKEHUS MOJEKYJ ¢ aOCONIOTHOM TeMmepaTypoi, NMEepBbld 3aKOH
TEPMOJANHAMHUKH, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOro 3apsna, 3akoH KyroHa,
IPU 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYeCKOoe
BBIPQXXEHUE U YCIIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLMIBLI JEUCTBUS MAIlIMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; Pa3iMyaTh YCJIOBHS UX O€30MaCHOI0 MCIOJIb30BaHUS
B IIOBCEIHEBHOM KM3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HUCCJIENOBAHMIO (DU3MYECKUX SIBJICHUU U
MPOLIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX HU3MEPEHUU, MPU ATOM
dbopMynupoBaTh MpobieMy/3aadyy M THUIOTE3y Y4eOHOTro HSKCIEepPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO 000pYI0BaHUs, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPAMbIE U KOCBEHHbIC M3MEpPEHHsS (DU3MUECKUX BEIUYUH,
MpU DTOM BBIOMpATh ONTHUMAJbHBIA CHOCO0 HM3MEPEHHS M HCIOJb30BaTh
U3BECTHBIE METO/bI OLICHKU IMOTPELIHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (PU3NYECKMMH BEJIMYUHAMU C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKcHpoBaTh PE3yabTATHI MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B
BUJI€ TaOJIUI U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3yJIbTaTaM MCCIIEIOBAHUS;



coOJo1aTh MpaBuia 0€30MacCHOrO TpyAa IMPHU MPOBEACHUU UCCIEIOBAHUM
B paMKaX y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HUCCIEI0BATEILCKON U MPOSKTHOM
JNEATeIbHOCTA  C  HCMOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPYIOBAHMS;

pemarth pacy€THhIC 3a7a4yd C SBHO 3aJaHHOM (PU3WYECKON MOJEIbIO,
UCTIONB3Ysl (PU3MUECKHE 3aKOHBI W MPUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS
3a/1la4u BBHIOMPATh (PU3MUECKYIO MOJENb, BBIACIATh (DU3HUUECKUE BEIUYUHBI U
dbopmyIibl, HEOOXOIUMBIC JIsi €€ pelleHus], MPOBOJAUTh PAacu€Thl U OLICHUBATH
pPeabHOCTH MOJTYYEHHOT0 3HaUYeHUs (PU3UYECKON BEJIMYHHBIL;

pemiaTth KaueCTBEHHbIE 3a7aui: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOUYKY PACCYKIEHUN C ONOPON HAa M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH W (PU3NYECKUE SBICHUS,

UCIIOJIb30BaTh ~ MpPH  pPEUIEHWHM  Yy4eOHBIX  3aJady  COBPEMEHHBIC
nH(pOpPMAITMOHHBIE  TEXHOJOTHUU TUISt MOMCKa, CTPYKTYpPUPOBaHUS,
WHTEpIIpETAallMid YW  NOPEACTABJICHUS  y4eOHOM U HAyYHO-MOMYJSPHOMI
uHoOpMaIMKi, TOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJy4aeMyl0 HH(POPMAITHIO;

MPUBOJIUTH TPUMEPHI BKJAJa POCCHUUCKUX U 3apYOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOUIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (U3HUKE B MOBCEIHEBHOW KU3HU
st oOecrieyeHus O€30MacHOCTM Mpu  oOpallleHHMH ¢ npubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, JJII COXPAHEHUS 370POBbSI U COOIIOCHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPY KalOIIeh cpejie;

paboTaTh B TpYIIEe C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IJJAHUPOBATHh PabOTy TPYIIIBI, PAMOHATBHO paCHpenessaTh OO0S3aHHOCTH U
IJIAaHUPOBAaTh  AESATEIBbHOCTh B  HECTAHJAPTHBIX CHUTYyalMSX, aJEKBaTHO
OLICHUMBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpyOlbl B  pEIICHUE
paccMaTpuBaeMou mpoOJIeMBbl.

K xonmy o6yuyenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCcTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUpPA, B PAa3BUTHH COBPEMEHHOM TEXHHUKH U
TEXHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €JUHCTBO
(u3nUecKol KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS HU3YYEHHBIX (PU3MYECKUX MOJENeH:
TOYEYHBIA JJIEKTPUYECKUU 3apsii, JIyd CBE€Ta, TOYECUHBIM MCTOYHUK CBETA,



g/lepHasl MOJENb aTOMa, HYKJIIOHHAas MOJENb aTOMHOIO sApa MpU pelIeHUH
buznuecKkux 3anay;

pacno3HaBaTh (PU3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMHKMA W KBAHTOBOM (PU3MKHU: DIIEKTpUUECKas
POBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICWICTBME  MAarHUTOB, OJEKTPOMAarHUTHAas  WHIAYKIUS, JICHWCTBUE
MarHUTHOTO TIOJII Ha TPOBOAHUK C TOKOM MW JIBIDKYIIMICS — 3apsi,
AJEKTPOMArHUTHbIE KOJEOAHHWSI W BOJHBI, MPSAMOJIMHEWHOE pPACHpPOCTpaHEHUE
CBETa, OTPAXKEHHUE, NIpeioMIIeHne, HHTepdepeHIus, TUdpakius U ToJsIpru3alus
CBeTa, AUcTepcus cBeTa, porodnekTpuaeckuit 3pdext (hotorddexr), creToBOE
JaBJ€HHE, BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aromMa  BOJOpOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OINKCHIBATh M3YUYEHHBIE CBOWMCTBA BEIIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3IUYHBIX  Cped) W
ANIEKTPOMArHUTHBIC SIBJICHUS (IIPOLECCHI), UCTONb3ys (DU3MUECKHE BETUYHHBI:
AIEKTPUYECKHI 3apsill, CUila TOKA, SJIEKTPUUECKOE HAMPSKEHHUE, JIEKTPUUECKOE
CONPOTHUBJICHHE, PA3HOCTh IMOTEHUMAJIOB, 3JEKTPOJBIKYIIAas cujia, padora
TOKa, HWHAYKIUS MArHUTHOTO Tojsi, cwia Awmmnepa, cuia JlopeHia,
WHIYKTUBHOCTD KaTYIIKH, JHEPTUS AJIEKTPUYECKOTO0 W MArHUTHOTO TOJEH,
NEPUO U YacTOTa KoJieOaHUM B KOJEOATEIIbHOM KOHTYpE, 3apsiJ U cuja TOKa B
npolecce TapMOHHMYECKUX  DJIEKTPOMAarHUTHBIX — KojeOaHuil, (OKycHOe
paccTOSTHUE W ONTHYECKasl CHJIA JIMH3bI, IPU OMUCAHUH MPABHIILHO TPAKTOBAThH
(bu3MUeCKUil CMBICIT HCIOJb3yeMbIX BEIMYMH, UX O0O3HAYEHUS W EIUHUIIBI,
yKa3plBaTh (OPMYIIbI, CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTMMU BEIMUYUHAMM;

OINKCHIBATh W3YYEHHBbIE€ KBAHTOBBIC SBJICHHUS W MPOLIECCHL, HCIOIb3YS
(bu3nyuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, IJWHA BOJIHBI U
4acToTa CBETa, PHEPrHsl U HMITYJILC (OTOHA, MEPUOJ MONypacmaga, dHEPrus
CBSI3M aTOMHBIX SIIep, NPU OINUCAHUU TPABUIBHO TPAKTOBATH (U3MUECKUI
CMBICII HCIOJNb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M EIUHMIIbI, YKa3bIBaTh
(GopMyIBl, CBSI3BIBAIOIIME JaHHYIO (PHU3MYECKYI0 BEJIMYMHY C APYTUMU
BEJIMYMHAMMU, BBIYUCIIATH 3HaUEHUE (DU3MUYECKOM BEIMYUHBI,

aHAIM3UPOBATh  (PU3MYECKUE TPOLECCHl M SBJICHUS, HCHOJB3YS
(¢u3nyeckue 3aKOHbl M MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U
NapajjIeIbHOr0 COEIMHEHMsS] TMPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3akoH
ANIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH TMPSMOJIMHEHHOTO pacipOCTpaHCHHS
CBETa, 3aKOHbl OTPAXEHMsI CBETA, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHEHUE
OiiHiurerina 1uist GpotorddexTa, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPaHEHU S



UMITYyJIbCa, 3aKOH COXPAaHEHHUS SJICKTPUYECKOTO 3aps/ia, 3aKOH COXpaHCHHS
MaccOBOT'0 4Kcia, noctyaaTsl bopa, 3aKoH paaloakTHBHOIO pacnana, pu 3TOM
pa3nuyaTh CJOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYecKOe
BBIpAXXEHUE U yCIIOBUS (TpaHuULlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpeNeNsITh HANpaBJIE€HUE BEKTOpa HMHAYKUWM MAarHUTHOTO  TOJS
IPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHta;

CTPOUTh M ONMCHIBATh M300pa’KEHUE, CO3AaBAEMOE IIOCKHUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI MO0 HCCIEAOBAHUI0 (PU3UYECKUX SBICHUN U
MIPOIIECCOB C MCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHUM: MPU ITOM
dbopmynupoBaTh TpoOJeMy/3agady M THUIIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEVIOKEHHOTO 00O0pYAOBaHUs, MPOBOAUTH ONBIT U
(bopMynHpoOBaTh BHIBOABL

OCYILLECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs! (PU3UYECKUX BEIUYHH,
Ipu 3TOM BHIOMpATh ONTUMAJBHBIA CIOCO0 M3MEPEHUs] U UCMHOIb30BATh
U3BECTHBIE METO/IbI OILICHKH MOIPELIHOCTEN N3MEPEHUI;

UCCIICZIOBATh 3aBUCHUMOCTH (DM3MUYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUM: MPH 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DPUKCHpOBATH
pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TaOIHIl U
rpaduKOB, IeTaTh BRIBOABI MO Pe3yIbTaTaM HCCICTIOBAHUS;

co0uo1aTh MpaBuiia 0€30MacHOro TpyZa MpU MPOBEACHUU HCCIIEIOBAHUN
B paMKax y4eOHOro dKCIEepUMEHTa, y4eOHO-MCCIeA0BATeILCKON U MPOCSKTHON
NESITEeNbHOCTH  C  HUCIOJb30BAaHMEM  H3MEPHUTENbHBIX  YCTPOMCTB U
1a00paToOpHOro 00OPYIOBAHMS;

pemiath pacy€THbhIe 3a7aud C SIBHO 3a/laHHOM (PU3MYECKON MOJAEIbIO,
UCIIONb3Ysl (PU3MYECKUE 3aKOHBl W TMPHUHIMIIBI, HA OCHOBE aHAIN3a YCIOBHS
3a/la4yu BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIMYUHBI U
dopmyIel, HEOOXOAUMBIE U €€ pelIeHuUs, MPOBOAUTh PACUEThl M OIICHUBATDH
pPEAIbHOCTD MOJIYYEHHOT0 3HaYeHUsT (PU3NUECKON BEIIMYNHBI;

pelarb KaueCTBEHHbIE 3a/1avyu: BBICTPaUBaTh JIOTUYECKU
HEMPOTHBOPEYMBYIO IIETIOUKY PACCYKIEHUN C OMOpPON Ha M3ydEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SBIICHMUS;

UCTIONb30BaTh  MPU  PEHICHHWH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
UHPOpPMAIIMOHHBIE  TEXHOJOTMHM i1 TOWCKa, CTPYKTYpUPOBAHUA,
UHTEpIpETAllMd W TPEJACTaBICHUS  y4eOHOW ©  HAyIHO-TIOMYJSPHON
uHbOpMAINK, TIOJYYCHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHaAJIM3UPOBATH MOJIy4aeMYI0 HH(OPMAIHUIO;



OOBSICHATh TPHUHLMIBI JCHCTBUS MAIWH, MPHOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJAOBUS UX O€30MacHOrO  HCIOJIb30BAHUSA B
MMOBCEIHECBHOM KU3HHU;

NPUBOANTH TPUMEPHI BKJIAJa POCCHHUCKAX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS N0 (PU3MKE B TTOBCETHEBHOM KU3HU
st obecrieyeHuss O€30MacCHOCTH Mpu  oOpallleHuu ¢ npubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 370POBbS U COOIOACHHSI HOPM
HKOJIOTUYECKOTO MOBEACHUSI B OKPYXKAIOLIEH cpere;

paboTarh B IpyHIE C BBHIIOJHEHUEM pa3JIUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIIbI, PAlMOHAIBHO PACHpeneNnaTh OOS3aHHOCTH WU
IUIAHUPOBATh  JIEATENbHOCTh B  HECTAHAAPTHBIX CHUTyalMsIX, aJ€KBAaTHO
OLIEHMBAaTh BKJAJ KaXJOr0 U3 YYAaCTHUKOB TPYNIbl B  pEIICHHUE
paccMaTpuBaeMoil mpoOJIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo yacoB

JieKTPOHHBbIE (LM pPOBHIE)

Ne n/mm Konrtpoasnsbie | IlpakTnueckue
NPOrpaMMmel Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IO3HAHUSA
o
11 VISHIEA T METO/IL HAyHHOro 2 https://m.edsoo.ru/AVIAWVNQO
MTO3HAHUS
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematnka https://m.edso0.ru/SNO2MCWXU
2.2 Jvnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpAaHEHHUS B MEXaHUKE 1 1 https://m.edso0.ru/B6NRCXHA7
Hroro mo pazneny 18
Pa3znen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOANHAMHUKA
0 -
3.1 CHOBE! MOHiKyMpHO 9 1 https://m.edsoo.ru/HRGVENOPE
KMHETUYECKON TeOpuun
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar .
3.3 PETATHRE COCTORIIA Befliectng 5 https://m.edsoo.ru/HSM355JCH
®da30BbIE EPEXO/IbI
Uroro no pazneny 24

Paznen 4. JIEKTPOJAMHAMUKA



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

4.1 DNeKTpocTaThKa 10 https://m.edsoo.ru/LSRP72QL1
I1 i i .
4.2 OCTOAMHBI STCKIPITCCIHI TOK 12 https://m.eds00.ru/GEWTDQXWW
Toxku B pa3anyHbIX cpenax
Hroro no pasaeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KourpoJuabubie
Bcero P
padoThbI

IIpakTH4yeckue
padoThbl

Jlara
HU3yYCHUA

JieKTPOHHbIEe HU(pPOBbIE
o0pa3oBaresibHbIE pecypchl

®duszuka — HayKa 0 IPUPOJE.
HayuHnbie MeTo/bI TO3HAHUS
OKpY’KaloIIero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 MmecTo Qu3uku B
(hopMHUPOBAHUM COBPEMEHHOM
Hay4HOU KapTUHBI MUDA, B
MIPAKTUYECKOM e TEeNbHOCTH
TIOACH

https://m.edsoo.ru/SHSXWFFVO

Mexanndyeckoe JTBUKEHHE.
OTHOCHUTETFHOCTH
MEXAaHUYECKOT O IBHMKEHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHUE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE NpsIMOJIMHENHOE
JBUJKECHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
IIPpAMOJIMH enHoe JABUXCHUEC

https://m.edsoo.ru/MDIDKJOUB

CB00OOIHOE NaJcHUE.
YckopeHnue cBOOOIHOTO
MaJeHus

https://m.edsoo.ru/MXPLZIX8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuonnHeliHoe nBUXKEHUE.
JIBr>kKeHue MaTeprualibHON
TOUYKH 11O OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

IIpyHIUIT OTHOCUTEIBHOCTH
lNaymnes. Mnepunanbabie
cucrtemsl orcueTa. [lepBbii
3akoH HproToHa

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuna. [lpuHuun
cynepro3unuu cui. Broponw
3akoH HproToHa st
MaTepUaIbHOU TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperuun 3akon HeroToHa 1i1st
MaTepUaJIbHBIX TOUYEK

https://m.edsoo.ru/lJYL414UAN

11

3aKOH BCEMUPHOTO TATOTEHUS.

Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapdunuent
TpeHus. Cuia conpoTUBIIEHUS
IIpU JBUKEHUHU Tella B
KHUJKOCTH UJIU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe u
BpalaTeIbHOE IBHKECHUE
a0COJIIOTHO TBEPAOTO Tea.
MowmenT cuibl. [1meqo cubl.
VYcnoBust paBHOBeCHs

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

TBEPAOTO TeJa

15

NMnynbc maTepuaibHOR
TOYKH, CUCTEMBbI
MaTepuajIbHBIX TOUEK.
Nmnynbe cuiiel. 3aKoH
COXpPaHEHUS UMITYJIbCa.
PeakTuBHOE BM>KEHHE

https://m.edsoo.ru/M5JOTKNWC

16

PaboTa 1 MOIIIHOCTH CHJIBI.
Kunernueckas sneprus
MaTepHUaJIbHOW TOUKH.
Teopema 00 u3meHeHuu
KUHETUYECKON 3HEPTUun

https://m.edsoo.ru/J1V59L.28B

17

ITorenuuanbHast SHEPTUs.
ITorenuuansHast SHEPrUst
yrpyro 1ehopMHupOBAHHOU
npyxuHsbl. [loreHunansHas
SHEprus Tena BOIU3n
MMOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/RNEXJW4KF

18

IToreHuumanbHbIE U
HENOTEHIUAJIBHBIE CUJIBL.
CBs13b paboOTHI
HEMOTEHIMAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIrUH CUCTEMBI TEJl. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU
SHEPruu

https://m.edso00.ru/DA3QVTOXQ

19

JIabopaTtopHas pabora

https://m.edsoo.ru/M\WV1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

«UccnenoBanue cBsi3u pabOTHI
CUJIBI C U3MEHEHUEM
MEXaHUYECKON SHEPIUu Tea
Ha NPUMEPE PaCTHKEHUS
PE3UHOBOI0 KIyTay

20

KonTtponbHas pabora 1o reme
«Kunematuka. Jlunamuxa.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6BYY

21

OCHOBHBI€ TOJIOKEHUS
MOJIEKYJIIPHO-KMHETHY €CKON
Teopuu. bpoyHoBckoe
newkenue. uddysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTep ABUKEHUS U
B3aUMOJEH CTBHUS YaCTHIL
BellecTBa. Mogenu CTpoeHus
ras3oB, JKUJIKOCTEH U TBEPIBIX
Tel

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyi. KonnuecTtBo
BeniecTna. [loctosHnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBecCHE.
Temnepartypa u e€ usMepeHue.
[ITxana Temnepatyp Llenbcus

https://m.edsoo.ru/\WVPNY6QA8Z

25

WUneansnaeni raz B MKT.
OcHoBHoOe ypaBHeHne MKT

https://m.edsoo.ru/lUKJFVSBZO

26

AOcomoTHas TeMIeparypa

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

KaK Mepa cpeJiHen
KUHETUYECKOU SHEPTrUH
JBUKEHUS MOJIEKYJI.
YpaBHenue MeHieneeBa-
Kianelipona

27

3axon JlameToHa. I'a30BBIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX1y apaMmeTpaMu
COCTOSIHUSI pa3peKEeHHOT O
raza»

https://m.edsoo.ru/35DBLKT96

29

H3omnporiecchl B Uji€aIbHOM
rase u ux rpaduaeckoe
TpeCTaBICHUE

https://m.edso0.ru/0OZJ3KZNJ5

30

BryTpennss sHeprus
TEPMOJTUHAMHYECKOU CHCTEMBI
U CITOCOOBI €€ M3MCHEHUS.
KoamgectBo TenaoTsl 1
pabota. BHyTpeHHSsIs SHEpTUs
0JTHOATOMHOTO U/JI€aJIbLHOT'O
rasza

https://m.edso00.ru/9JQITVXI8

31

Buapl Tenmonepenaun

https://m.edso0.ru/36JJ120W9

32

VnenpHas TeNI0EMKOCTh
BemecTa. KomaecTBo
TEMJIOTHI MPU TETIIONepeaade.
AnmnabaTHBIN TIpoIIecC

https://m.edsoo.ru/5K3Y4H86L



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L

33

ITepBblit 3aK0H
TEPMOANHAMUKHU U €r0
MIPUMEHEHUE K U30IPOLIECCaM

https://m.edsoo.ru/2HO6R3GAS8

34

HeoOpaTuMocTs npoiieccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKHU

https://m.eds00.ru/S85LWDFT8

35

[Tpunuun aevictust u KITJ{
TEIJIOBOW MaIlUHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapuo u ero KITJ{

https://m.edsoo.ru/4XPSAQV7M

37

DKonoruyeckue npoodsieMsl
TEMJI0AHEPT €TUKH

https://m.edsoo.ru/P07ZMY MS8I

38

O6o06maromuit ypok
«MonexynsipHasi pU3MKa.
OCHOBBI TEpMOAMHAMUKI)

https://m.edsoo.ru/9EKZ0DDWP

39

KonTtponsHas paborta mo reme
«MomnekymnsipHas (pusuka.
OCHOBBI TEPMOIMHAMUKI»

https://m.edsoo.ru/RCARYE6ZX

40

[Tapoob6pa3zoBanue u
KOHJeHcaus. Vcnapenue u
KUTICHUE

https://m.edso0.ru/X48Q078EE

41

AOcomoTHasg U
OTHOCHUTENBHAS BIAKHOCTD
BO3yxa. HaceleHnHslid map

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucrammueckue u
amopHbI€ Tena.

https://m.edsoo.ru/JXFWLMZNK



https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK

AHU30TPOIHS CBOUCTB
KpUCTAJLIOB. JKunkue
kpuctamuibl. CoBpeMeHHbIE
MaTepHalbl

43

IInaBnenne u
KpUCTAJUIA3aLUs. Y IenbHas
TETJIOTA TIJIaBJICHHS.
Cyb6numanus

https://m.edso00.ru/OX117G6MR

44

YpaBHEHHE TEMIOBOTO
OajlaHca

https://m.edsoo.ru/0 lUXGN211

45

DnexTpusanus Ted.
DnexTpudeckuu 3apsn. Jsa
BH/JIA DJICKTPUUYECKUX 3aPSI0B

https://m.edso00.ru/QJ2S7WSBM

46

[IpoBOOHUKY, TUITEKTPUKHU U
MOJTYNPOBOAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTrO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

BsaumozeuncTsue 3apsaa0B.
3akoH Kynona. ToueuHb’
AIIEKTPUYECKUH 3aps

https://m.edsoo.ru/5SU3BUOTHH

48

Hanpsix€nnocts
JNEKTPHYECKOT O MOJIA.
[IpuHnun cyneprno3unuun
BIEKTPUY ECKUX MoJieH. JInauu
HaNPsKEHHOCTH

https://m.edsoo.ru/9 IKAWD2V6

49

Pabora cun
IEKTPOCTATHICCKOTO TOJIS.

https://m.edsoo.ru/\VOPD9ASLF



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF

Ilorennmain. Pasnocts
MOTEHIINAJIOB

50

[IpOBOJTHUKY U TUAJIEKTPUKH B
JJIEKTPOCTATUYECKOM I10JIE.
JusnexkTpruyeckas
IIPOHULIAEMOCTh

https://m.edso0.ru/12P2S3127

51

DIIEKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. JHEprus
3apsDKEHHOT0 KOHJIGHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

Jlabopatopnas pabora
"M3mepeHne 351eKTpOEMKOCTH
KoHJieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

ITpuHumn aeiicTBus U
MPUMEHEHUE KOHJIEHCATOPOB,
KOIHMPOBAJIBHOIO aniapara,
CTPYWHOI'0 IIPUHTEpA.
DJIEKTpOCTaTUYECKAS 3aIUTA.
3a3zeMIiIeHHE JIEKTPOnpUOOpPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHS.
[TocrosHubli TOK. Cuita ToKa.
Hanpsoxenue.
Conpotusiienue. 3akoH Oma
JUTSL y9acTKa Ienn

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBaTenpHOE,

0.5

https://m.edso0.ru/SLKT3UPUR



https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR

napauieIbHOe, CMEIIaHHOE
COCIMHEHHE TTPOBOHHUKOB.
JIabopaTtopHas pabora
«M3yyeHue cMemaHHoro
COCIMHEHHUSI PE3UCTOPOBY

57

Pabora u MomHoCTH
UIEKTPUUECKOT 0 TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa U1 ITOTHOH
(3aMKHYTOI1) 3JIEKTPUYECKOM
nenu. KopoTkoe 3ambIkaHue.
JlabopaTopHas pabora
«M3mepenne JJ1C nucrounmnka
TOKa ¥ €ro BHyTPEHHETO
COITPOTHUBIICHHS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHbIN ypOK.
KonTtponbHas pabota no reme
"DnekTpoauHaMuka' /
Bcepoccuiickas nmpoBepouHas
pabora

https://m.edsoo.ru/MFM6EIE5X

60

O6006maromuil ypok
«DQNeKTpoJUHAMUKAY /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/P86MDY07H

61

DneKkTpoHHasi NPOBOAUMOCTD
TBEPABIX METAILIIOB.
3aBUCUMOCTb CONPOTUBIICHUS

https://m.edsoo.ru/M\WVMNNBQL9H



https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

METAJIJIOB OT TeMIIEPaTyphl.
CBepXmpoBOIUMOCTh

62

DJIEKTPUYECKUH TOK B
BakyyMme. CBouCTBa
ANEKTPOHHBIX MTyYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBoHUKH, UX
COOCTBEHHAsl U IPUMECHas
IpoBOANMOCTb. CBOMCTBA P—
N-mepexoza.
ITomynpoBoJHUKOBBIE
npuOOpbI

https://m.edso00.ru/S55A1DQUR

64

DNEeKTPUUYECKUU TOK B
pacTBopax u pacriaBax
AIIEKTPOIUTOB.
DNEKTPOIUTUYECKAS
JUCCOLMAIIMS. DIEKTPOIU3

https://m.edsoo.ru/QUOQUWV91

65

DNEKTPUIECKUU TOK B rasax.
CaMOCTOSATENbHBIA U
HECaAaMOCTOATENILHBIN pa3ps/l.
Momnus. I1na3zma

https://m.edsoo.ru/2VX2KLFOQA

66

DnexTpudecKue npudopsl U
YCTPOMCTBA U UX
IPAKTUYECKOE PUMEHEHHUE.
IIpaBusia TeXHUKHU
0e3omacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTtponpHas paborta o reme
«IIEKTPOCTATHKA.

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
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https://m.edsoo.ru/PA5KIGWP4

ITocTOsTHHBIN JIEKTPUYECKUN
TOK. TOKH B pa3JIMUHBIX

cpenax»
Pe3epBHBIN ypOK.
68 O06o06maromuit ypok 1mo TeMam 1 https://m.edsoo.ru/HLOAT6SNU
10 kmacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPO'PAMME



https://m.edsoo.ru/HL0AT6SNU

INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IMPOT'PAMMBbI

10 KVIACC

Kon
NpoBEPsSAEMOro
pe3yjabTara

IIpoBepsieMble npeaMeTHBIE Pe3YJIbTAThI 0CBOEHNSI 0CHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeaHero 001ero 00pa3zoBaHus

10.1

JleMOHCTpUpOBaTh Ha TIpUMEpPax poOJb U MECTO (U3UKH B
(bopMUPOBAHUU COBPEMEHHOW HaYYHON KapTHHBI MUPA, B Pa3BUTUU
COBpEMEHHOW TEXHMKHM M TEXHOJOTHH, B  IPaKTUYECKOH

ESITENILHOCTH JIIOIEN

10.2

Y4uThIBaTh TpPaHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NYECKHUX
MOZENE: MaTepuaabHas TOYKa, MHEPIHUAJIbHAs CUCTEMAa OTCYETA,
a0COIOTHO TBEPAOE TEIO, HWJICATbHBIA Ta3; MOICIH CTPOCHUS
ra3oB, JKMJKOCTEN U TBEPJBIX TEJ, TOUEUHBIN FJIEKTPUUECKUN 3apsij

— TIpU pelieHnn (PrU3nuecKux 3aaau

10.3

PacnoznaBath (pusnueckue sBieHUs (IIpoLecChl) U OOBACHITh UX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOMN
TEOPUU CTPOEHUS BEUIECTBA U AJIEKTPOAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  MpsAMOJMHEHHOE  JBI)KEHHE, CBOOOAHOE
najeHue  Tejl, JABW)KEHME 10  OKPYKHOCTH,  HMHEpLHs,
B3auMonelicteue Tex; aAuddys3us, OpOYHOBCKOE JBH)KCHHE,
CTpPOEHHE KUIKOCTEH U TBEPIBIX TEJl, U3MEHEHUE 00bEMa TeI Mpu
HarpeBaHuM (OXJAXKJICHUHU), TEMJIOBOE pPaBHOBECHE, HCIapeHUue,
KOHJIEHCall|s, MJIaBJIeHNEe, KPUCTaJUIM3allisl, KUIIEHUE, BIaKHOCTh
BO3/lyXa, IMOBBILIIEHHE [aBJIEHUs ra3a Ipd €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBS3b MEXIY MapaMeTpaMu COCTOSIHUS rasa B

H301poHeccax; JICKTprUu3auuga TCII, B3aUMO/ICHCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHMYECKOE MIBWIKEHUE, HCIONb3ys (U3HUECKUe
BEJIMYMHBL:  KOOpJIWHATa, I1yTh, IEPEMEIICHHE, CKOpPOCTb,
YCKOpEHHE, Macca Tella, CUJIa, HMIIYJIbC Tejla, KUHETHYECKas
SHEprus, TMOTEHIMaJIbHAasl DJHEpPrus, MexaHudyeckas paborTa,
MEXaHM4YeCKass MOIIHOCTb; MPU OMHUCAHUU TMPABUIBHO TPAKTOBAaTh
(GU3NYECKUIl CMBICTT WCIONB3YEMbIX BEIMYHUH, UX OOO3HAYCHUS U
CNUHUIIBI,  HAaXOAUTh  (OPMYJIbI,  CBS3BIBAIONIME  JAHHYIO

(U3MYECKYIO BETMUUHY C IPYTHUMHU BEIMYMHAMU




105

OnucelBaTh HM3Yy4EHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIE
SBJIGHUS, MCIOJb3ysd (HU3UYECKHEe BEJIUYMHBI: JIaBJICHUE Trasa,
TEMIIEpaTypa, CpEOHsAs KUHETHYecKas DSHEPrusi XaoTUYECKOro
JNBUKEHHUSI MOJIEKYJ, CPEIHEKBAaJpaTU4YHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsS OHHEprus, paboTa rasa,
KO3 (GHUIMEHT MOJIE3HOr0 ACHCTBUS TEMJIOBOrO ABUraTeNs; MPU
ONMUCAaHUM  TPABWIBHO  TPAaKTOBaTh  (U3MUECKHHA  CMBICI
UCIOJIB3YEMBIX BEIMYMH, UX 0003HAYEHUS U €IMHULbI, HAXOIUTh
(bopMyIBl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIMYUHY C

JOPYTUMH BeIMYMHAM

10.6

OnuceiBaTh W3YYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BeIllecTBA U
JNEKTpUUECKUEe sBIEHUs (TPOLEeCcChl), HCIONb3ysd (pusmdeckue
BEIIMYMHBL:  DJIEKTPUYECKUA  3apsij,  DJIEKTPUYECKOE  IIOJIe,
HanpsHKEHHOCTD  TIOJISI, MOTEHIMAJ, Pa3HOCTh IMOTEHIMANIOB; IPU
ONMMMCAaHUHM  TPABUJIBHO  TPAKTOBaTh  (PU3UYECKUNA  CMBICI
WCIOJIb3YEMBIX BEIIMYUH, UX 0003HAUCHUS M CAMHUIIBI, YKa3hIBATh
(GOopMyJIBI, CBS3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEIMYUHY C

APYIruMHu BCIMYMHAMUA

10.7

aHAJIM3UPOBATh (PU3UUECKUE TMPOIECCHl M SBIEHHS, HCIONb3Ys
¢u3nyeckue 3aKOHbl U TPUHIIUIIBL: 3aKOH BCEMUPHOI'O TATOTEeHuUS, |,
II u II 3akoHbl HplOTOHA, 3aKOH COXpPAaHEHUS MEXaHUYECKOU
SHEPrUH, 3aKOH COXpPAHEHUs MMIYJIbCA, MPHUHIUI CYNEpHO3UuLUn
CWJI, MPHUHIMUI pPAaBHONPABUS HWHEPLHUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KUHETUYECKYI0O ~ TEOPHI0  CTPOECHMSI  BEIECTBa,
ra30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPIUH TEILIOBOIO
JBUKEHUS MOJIEKYJl ¢ aOCOIOTHON TeMIepaTrypoi, IepBblii 3aKOH
TEPMOJMHAMMKHN; 3aKOH COXPAaHEHUs JIJIEKTPUYECKOro 3apsna,
3akoH KyiioHa; mpu 3TOM pasinyarh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHHWE U YCIOBUS (TPaHMLIbI,

001aCTH) MPUMEHUMOCTH

10.8

OOBSACHATH, OCHOBHBIC MPUHIUIBI JEHCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS HMX O€30MacHOTo

HCIIOJIBb30BAaHUA B HOBCCﬂHeBHOfI KHU3HU

10.9

BremonHaTs OKCIICPUMCHTBI IO  HCCICIOBAHHIO (bI/ISI/ILIeCKI/IX
SIBJICHUU M npouecCoB C HMCIIOJb30BAHHUEM IIPAMBIX U KOCBCHHBIX

U3MEpeHHii; mpu 3ToM (opMmynupoBaTh mpodiemy (3amady) u




TUNOTe3y Y4eOHOro »JKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IIPE/1JIOKEHHOT O obopyoBaHus, HIPOBOAUTH OIIBIT u

(hopMyIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh TpPSIMbIE W KOCBEHHBIE HU3MEpPEHUs (PU3NIECKUX
BEJIMYUH; IIPU 3TOM BBHIOMPATh ONTUMANBHBIA CIIOCOO M3MEPEHUS U
WCIIOJB30BaTh  M3BECTHBIE  METOABI  OLEHKH MOTPELIHOCTEN

HU3MEpEeHUN

10.11

HccrenoBath 3aBUCHMOCTH MEXAY (HU3UYCCKHMH BETUYHHAMH C
WCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJYYEHHON 3aBHCUMOCTH
(¢u3HYeCKUX BETUYUH B BUAE TAOJIHI] U TPpaUKOB, J1eIaTh BHIBOJIbI

10 pe3yJjibTaTaM UCCICAOBAHUA

10.12

CoOnromath mpaBuia O€30MacHOrO TpyAda TMpPUd HPOBEIECHUU
UCCIIEZIOBAHUNA B paMKax Yy4eOHOro OSKCIepuMEeHTa, Y4eOHO-
U CCJIEI0BATEIbCKOM U IPOEKTHOM JEATENbHOCTH c
UCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a00paTOPHOrO

o0opyaoBaHUs

10.13

Pemate pacu€rHple 3amayud  C SBHO 3aJlaHHOW (U3WYECKOi
MO/JIENBIO, UCTIONB3Ys (PU3MUECKUE 3aKOHBI M MTPUHIIUIIBI, HA OCHOBE
aHanM3a yCIOBUS 3a/Jauyd  BBIOMpaTh (PU3MUECKYI0 MOJEb,
BBICTIATH (PM3MUYECKUE BEIUYHHBI U (DOPMYJIBI, HEOOXOIUMBIC IS
e€ pemieHus, TPOBOAUTH pacuéThl W OICHUBATh PEATbHOCTD

MOJYYCHHOT'O 3HAYCHH (1)I/ISI/I‘IGCKOI‘/'I BCIIMYNHBI

10.14

PemaTte  kauecTBEHHBIE  3aJadd:  BBICTPAMBATH  JIOTUYECKH
HEIIPOTUBOPEUYMBYI) ILEMNOYKY pacCyKIECHUH C OINOpOM Ha

HU3YUCHHLIC 3aKOHbI, 3dKOHOMEPHOCTH U (I)I/I3I/I‘-I€CKI/IC SIBJICHHUA

10.15

Hcnonp3oBaTh MOpU peUICHHH Y4YeOHBIX 3a/Jady COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUU [IJIsI TIOUMCKA, CTPYKTYpUPOBAHUSA,
MHTEPIpeTalUy U MpeCTaBIeHHs Y4eOHOW U HAYYHO-TTOMYJISIPHON
uH(popMaluy, MOJYYEHHOW M3  pa3IU4YHbIX  HMCTOYHMKOB;

KPUTHYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHIO

10.16

[TpuBOAUTH TIPUMEPHI BKIIAJA POCCUUCKHX U 3aPyOCKHBIX yUEHBIX -
(U3MKOB B pa3BUTHE HAYKH, 00 BSICHEHHE TPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3dBUTUEC TCXHUKH U TEXHOIOT U

10.17

Hcnonp3oBaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM

KHU3HU 151 o0ecredyeHrs O€30MacHOCTH MpH  OOpalleHHH C




npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, /JIi COXpPaHEHHUS
300pOBb U COONIOJEHHMSI HOPM SKOJIOTMYECKOrO MOBEIEHHS B

OKpYyXarolleH cpene

10.18

PaGoTtath B Tpymnme C BBINOJHEHHEM pPAa3UYHBIX COIMAIBHBIX
poJielt, IIaHUuPOBaTh PadOTY I'PYIIHI, PAIIMOHATEHO PACIIPEALIISTH
00SI3aHHOCTH ¥ IUIAHUPOBATH JEATEIHPHOCTh B HECTaHAAPTHBIX
CUTYyalMX, aleKBATHO OI[€HUBATH BKJAJ Ka)XJIO0r0 U3 YYaCTHUKOB

IPYNIBI B pelIeHHE pacCMaTpUBaeMol MpoOIeMbl

11 KJIACC

Kon
NpoBEPsSIEMOT0
pe3yabTara

IIpoBepsieMble MpegMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3zoBaHusA

111

JleMOHCTpUpOBaTh Ha IMpUMeEpax poJib M MeCcTOo (U3UKH B
(GbopMUPOBaHUHU COBPEMEHHON HaYyYHOH KapTUHbBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHHKM U  TEXHOJOIMH, B  IPAKTUYECKOH
NeSITeIbHOCTU JIIOJIeH, IEIOCTHOCTh U E€AMHCTBO (U3NYECKOil

KapTUHBI MUPA

11.2

Y4auTeiBaTh TpaHULBl TNPUMEHEHUS M3YUYEHHBIX (U3HUEecKuX
MOJIeNIEH: TOYEUYHBIM AJIEKTPUYECKUH 3apsj, sAepHas MOAEINb
aToMa, HYKJIOHHas MOJeldb AaTOMHOIO SApa TpU pPELIEHUU

¢dusznUeckux 3amau

11.3

PacnioznaBath ¢usnueckue siBieHHs (poecchl) U OOBACHATh MX
HAa OCHOBE 3aKOHOB OJIIEKTPOJUHAMUKHA W KBAHTOBOH (U3UKH:
ANIEKTpUUEcKass TPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE  JCWCTBHS  TOKAa,  B3aWMOJACHCTBHEC  MAarHHUTOB,
AIIEKTPOMArHUTHAsT WMHIYKIUS, IEWCTBUE MAarHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM U JBHXKYIIUICS 3apsj, SJIEKTPOMarHUTHBIE
Koie0aHUsI ¥ BOJHBI, MPSIMOJMHEWHOE pAacIpOCTPAaHEHHE CBETa,
OoTpakeHue, TpeloMiieHue, uHTepdepeHnus, audpakuus U
MONsIpU3aIisl  CBETa, JUCIepCHs CBeTa, (HOTORIEKTPUUECKUI
apdext (dhoTodddekt), cBeTOBOE IaBlCeHHWE, BO3HHUKHOBEHUE
JUHEWYaToro CIEeKTpa aromMa BOJOpOAa, eCTECTBEHHas U

HCKYCCTBCHHAs PaAOAKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBaA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie,




MarHuTHbIC,  ONTHYECKHE,  AJICKTPUUECKYID  IMPOBOIUMOCTH
pPa3sIMYHBIX CpEA) M DJICKTPOMATHHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCIONIB3Ysl (PU3NYECKUE BEIUYMHBL: DJICKTPUUECKHUI 3apsii, cHia
TOKa, AIIEKTPHUIECKOE HarpspDKEHUE, AMEK TPUIECKOE
CONIPOTHBJICHHE, Pa3HOCTh moTreHnuanoB, IJC, pabGora TOKa,
WHIYKIUS MAarHUTHOTO Tmoist, cuia Awmmnepa, cuina JlopeHua,
WHYKTUBHOCTbH KaTYUIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOT'O
MoJieH, IePUo/I M 4acToTa KOJeOaHWi B KOJIEOATEIbHOM KOHTYpE,
3apsi] ¥ CUJIa TOKA B IPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX
KosneOaHuii, (HOKyCHOE PacCTOSIHHE M ONTHUYECKAasl CUJjla JUH3bI; IPU
OMMCaHUM  TPABUIBHO  TPAKTOBaTb  (PU3UYECKHH  CMBICH
UCTOJb3YEMBbIX BEIUYUH, UX 0003HAYEHHS M €IMHHULIbI, YKa3bIBaTh
GbopMynbl, CBS3BIBAIONINE JAaHHYIO (U3UYECKYI0O BEIUYHHY C

APYTruMHu BCIMYMHAMU

11.5

OnucelBaTh M3y4YCHHBIE KBAHTOBBIC SIBJICHUS M IIPOLECCHI,
UCHO0JIb3YsI PU3NYECKHE BEIMUUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YAaCTOTa CBETA, JHEPrus U UMITYJbC (OTOHA,
IepuoJ IoJjypacrnaza, JSHEPrUs CBS3M AaTOMHBIX SIEp; NpHU
ONMMCAaHWM  MPABHJIBHO  TPAaKTOBaTh  (PU3MYECKUH  CMBICIH
UCIOJIb3yEMbIX BEIIUYHH, UX 0003HAUYCHUS M AMHHIIBL;, YKA3hIBATh
GbopMyJIBI, CBS3BIBAIONINE JAHHYIO (QH3UYECKYI0 BEIUYUHY C
OPYTUMH  BEJIMYMHAMHU, BBIYUCIATH 3HA4YeHHE (U3HUECKOU

BCIIMYHHBI

11.6

Ananu3upoBaTh (U3UYECKHE TMPOIECCHl W SIBJICHUS, HCIOIb3YS
¢u3nuecknue 3aKOHbBI W NPUHIUIBL 3akoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO U MaPaJIJICIbHOTO COEAMHEHUS! TTPOBOJIHUKOB,
3akoH Jlxoyna — JleHma, 3aKOH 3JEKTPOMAarHUTHOW HMHAYKLHWH,
3aKOH TPSAMOJIIMHEMHOrO  PAaCIpOCTPAaHEHHUS  CBETa, 3aKOHBI
OTpaKEHUsI CBETA, 3aKOHBI TMPEJIOMJICHUS CBETa, YpPAaBHECHHE
OiiHmTelHa 11t GoTodPPeKTa, 3aKOH COXPAaHEHUs SHEPruu, 3aKOH
COXpaHEHUS HMIYJbCa, 3aKOH COXPAaHEHHS DIECKTPUUYECKOIr0
3apsiga, 3aKOH COXpaHEHMsS MacCOBOI'0 4Kcja, mocTynatel bopa,
3aKOH paJMOaKTUBHOI'O pacrnaja; Ipyu dTOM Pa3indaTh CIOBECHYIO
GOpMyIHpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHUE U

ycioBuUsl (TpaHMIIBI, 00IACTH) TPUMEHHUMOCTH

11.7

OHpe}IeJ’IfITB HaIlpaBJICHUEC BCKTOpAa HWHAYKOHUHW MArHUTHOT'O IIOJIA

MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua




11.8

CtpouTs U ONKUCHIBATH H300pa)KEHUE, CO3/1aBAEMOE IJIOCKUM

3€pKajoM, TOHKOHN JIMH301

11.9

BBINONHATE  9KCIIEPUMEHTHl 110  MCCICHOBAHUIO  (PU3MUECKHX
SIBIICHUI W TIPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX
W3MEpEeHUi; MpH 3TOM (QOpMYyITUpOBaTh NpodiieMy (3amady) |
TUIOTe3y Y4eOHOro DJKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MIPE/IJIOKESHHOT O o0opyioBaHUs, MPOBOIUTH OIIBIT u

(hOpMyYIHPOBATH BHIBOJIBI

11.10

OcymecTBiATh MpsIMBIE U KOCBEHHBIE M3MEpPEHHs (U3UIECKUX
BEJIMYUH; [IPU 3TOM BBIOMPATh ONTUMAJIbHBIM CIIOCOO M3MEPEHUs U
UCIOJIB30BaTh  M3BECTHBIE METOABI  OLEHKM IOTPEHIHOCTEH

U3MEPEHUH

11.11

Hccnenosath 3aBUCUMOCTHU buznUecKux BEJIUYNH c
WCIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUI; TPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATHh PE3yJbTAThl MOJYYEHHON 3aBHUCHMOCTH
(¢u3HYeCKNX BETUYUH B BUAC TAOIHI] U TPaUKOB, J1eTaTh BHIBOIbI

10 pe3yJibTaTaM HUCCIe0BaHuUs

11.12

Cobmonate mpaBmia 0Oe30macHOro Tpyda WpPH MPOBEICHUU
UCCJIEIOBAaHUI B paMKax Yy4eOHOro OKCIepUMEHTa, y4eOHO-
HCCIIE0BATENbCKON 51 MPOEKTHOMN IEeATENbHOCTH c
UCIIOb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U JTabOpaTOPHOro

o0opymoBaHUS

11.13

Pemate pacuérHble 3amauum C SBHO 3aJaHHOM (U3MYECKOi
MOJIENbIO, UCIIOJb3Ysl (PU3NUYECKUE 3aKOHBI M MIPUHLUIIBL, HA OCHOBE
aHaJM3a yCIOBHUS 3aJauyd  BBIOMpaTh (PU3MUECKYI0 MOJEIb,
BBIIEIIATH (PU3UUYECKUE BEIMUYMHBI U (DOPMYJIbI, HEOOXOAUMBIE IS
e€ peleHus, NPOBOAUTH pacuy€Tbl U OLEHUBAThb pPEAIbHOCTD

MIOJTy4YEHHOT'0 3HaueHUs (PU3NYECKON BETUUMHBI

11.14

PemiaTh  KayecTBEHHBbIE  3aJauyd:  BBICTpaMBaTh  JIOTHYECKU
HEIIPOTUBOPEYMBYIO ILENOYKY pacCyXJIEHUH C OINOpoOd Ha

HN3YUCHHBIC 3aKOHBI, 3dKOHOMEPHOCTH U (1)I/I3I/I‘I€CKI/I€ SIBJICHUA

11.15

Hcnonp3oBaTh MOpU pelIeHHH Y4eOHBIX 3a/Jad COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUU JJIsI TIOMCKA, CTPYKTYypHUPOBAHUS,
WHTEPIPETALUN U TPEICTaBICHHUs YIeOHOW U HAYYHO-TTOMYJISI PHON
uH(popMaIuK, TONYYEHHOW W3  Pa3UYHBIX  HCTOYHHKOB;

KPUTHYECKH aHAJIM3UPOBATh MOJydaeMylo HH(pOpMAIIHIO




11.16

OOBSICHSITh IPUHIUIIBI TEHCTBUS MALIMH, IPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3jinyaTh YCIOBUSA UX 0€30MaCHOr0 MCIOJIb30BaHUS B

HOBCEIHEBHOI KU3HA

11.17

[TpuBOANTH PUMEPHI BKIIAJAa POCCUUCKUX U 3apYOSKHBIX YUEHBIX -
GU3MKOB B pa3BUTHE HayKd, B OOBSCHEHHE TIPOIECCOB

OKPY’KAIOIIIEr0 MUpPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOT Ul

11.18

Hcnonb30BaTh TeOpETHYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM
KU3HM 11 oOecrieueHust O€30MacCHOCTH TMpU  OOpallleHuu ¢
npudbopaMu U TEXHUYECKUMH YCTPOWCTBaAMH, MIJsI COXpaHEHUS
3I0pOBbSI U COOJIIOJICHUST HOPM SKOJOTUYECKOTO TOBEIACHUS B

OKpY’Karollen cpene

11.19

PaGotaThb B rpyImie ¢ BHIIOJTHEHHEM PAa3IMYHBIX COLIMANBHBIX POJIEH,
IUTAHUPOBaTh  paboTy TpymOmbl, palHOHANIBHO  PaCIpenensTh
0053aHHOCTH ¥ TUIAHUPOBATh JEATENIbHOCTh B HECTaHIAPTHBIX
CUTyallMsX, aJCKBATHO OLIEHUBATH BKJAJ KAKIOTO W3 YYACTHHKOB

IPYIIIbI B PELIEHUE pACCMaTPUBAEMOM MTPOOIEMbI




IMTPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon
pa3aea

Konx nposepsiemoro
3J1eMEHTa

IIpoBepsieMble 3j1IeMEHTHI CO/IEPKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

11

®uzuka — Hayka o npupoae. HayuHble
METOJIbl IO3HAHUSI OKPYIKAIOIIEro Mupa.
Ponp skcnepuMeHTa M Teopuu B Ipouecce
MO3HAHUSA  NPUPOABI.  DKCIEPUMEHT B

¢dusuke

1.2

MogenupoBanue (u3HUecKUX SIBICHUNH U
MPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3NYeCKUe 3aKOHbI U TEOpHH. ['paHuLIbI
OPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
[Tpunuun cootBercTBUs. Poib U MecTo
¢u3ukn B (GOPMUPOBAHHHU COBPEMEHHOM
HAay4YHOW KapTUHBI MHUpPA, B MPAKTHYECCKOU

eI TSILHOCTH JIFOJEN

MEXAHUKA

KMHEMATHUKA

211

Mexannueckoe IBUKEHUE.
OTHOCUTEIFHOCTD MEXAHUYECKOI'O

nerxenus. Cucrema orcuéra. Tpaekropus

2.1

21.2

[Tepemenienue, CKOpPOCTh (cpenmsis
CKOpOCTb,  MTHOBEHHAs  CKOPOCTb) H
YCKOpPEHHUE  MaTepualbHOM  TOYKH, UX
MNPOEKIIMM Ha OCH CHUCTEMBbl KOOPAHMHAT.
CnoxeHue TmepeMelleHUd U  CIIOKEHHE

CKOpocTeHn

213

PaBHOMEpHOE 5 PaBHOYCKOPEHHOE

OpsAMOJMHENWHOE  ABWXKeHHe.  ['paduxu




3aBUCHUMOCTH KOOpAUHAT, CKOpOCTH,
YCKOpEHHS, TyTH W MepeMelleHUs

MaTepUaIbHOW TOYKH OT BPEMEHHU

2.14

CBobonHoOe najseHue. Y ckopeHue

CBOOOJIHOT O TIAJICHUS

2.15

KpuBonuneitHoe nBuxeHue. PaBHOMepHOE
JBWJKCHHE  MATEpUAIbHOM  TOYKU IO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. ITepuon u 4acToTa.

IleHTpOCTpEMUTENBHOE YCKOPEHUE

2.16

TexHuueckre yCTpOICTBa:  CIHIOMETP,
JIBIDKCHHE CHApPSIOB, LIETIHBIE U pEMEHHbBIE

nepeaadyun

2.1.7

IIpakTnueckue paboThL. N3mepenne
MIHOBEHHOM  ckopoctu. HccnenoBaHue
COOTHOLIEHMSI MEXIY IyTSMH,
IIPOMIEHHBIMH TEJIOM 3a ITOCJIEI0BATEIbHBIE
paBHBIE  NPOMEXYTKM  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBHUKEHUHU C HAYAJIBHOU
CKOpPOCTBIO, paBHOM Hymo. HM3yuenue
JBWKCHUS IIApUKa B BSI3KOW JKHUIKOCTH.
W3ydenue pABMKEHUSA Tela, OpPOIIEHHOIO

rOpU30HTAJILHO

2.2

JNHAMUKA

221

[Ipunnun  otHocuTenbHOCcTH  [anmunes.
ITepBbiit 3akoH HproToHa. MHepuuanbHbie

CHCTEMBI OTCUETa

2.2.2

Macca Tena. Cuina. [IpuHnmn

CyNEepHO3ULIMU CUIT

2.2.3

Bropoii 3akoH HproToHa 117151 MaTepuaabHOR
TOYKM B HMHEPUHUAIBHOM CHCTEME OTCYETa
(UCO). Tperuit 3axkoH HeroToHa mis

MaTCpUAJIbHBIX TOYCK




224

3akoH BcemupHoro TAroreHus. Cuna
Tsokectu. [lepBas kocMHueckass CKOpPOCTb.

Bec Tena

225

Cuua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKONBbXEHHMS] U CUJa TPEHUs IOKOS.
Koapdumment TpPEHHUSL. Cuna
CONIPOTHBJICHUSI TIPU JBWKCHUHM Tela B

KHUAKOCTH HUJIM ra3c

2.2.7

HOCTynaTeHBHOC u BpalaTCIbHOC

JBHKCHUC a0COJIIOTHO TBépI[OFO TCIa

2.2.8

MomeHT CHJTBI OTHOCHUTEIIBHO ocH
Bpamenus.  [lnedo  cumel.  YcimoBus

paBHOBecus TBEpaoro tena B MCO

2.2.9

TexHuueckne yCTpOMCTBA: IOALIMITHUKY,

JABMKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTueckue paboThL N3yuenne
IBHKEHUS Opycka o HAKJIOHHOH
MJIOCKOCTH TOJ JACHCTBUEM HECKOJBKUX
cun. HccnegoBanwe 3aBUCMMOCTH  CHJI
YIPYrocTH, BO3HUKAIOIINX B
nehopMHpyeMOil TIPY>KMHE U PE3UHOBOM
oOpaslie, OT BENUYMHBI UX JedhopMaruu.

Hccnenosanue YCIIOBHH paBHOBECHUS

TBép,[[OFO TCJa, UMCHOIICTO OCbhb BPAIllCHUSA

2.3

3AKOHb

I COXPAHEHNA B MEXAHUKE

231

I/IMHyJ'ILC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI
MAaTCPUAJIbHBIX TOYCK. I/IMHy.]ILC CHUJIBI H

HN3MCHCHHEC NMITYJIbCa TClIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTnBHOE nBUXKEHHE

2.3.3

PaGora cuiel

2.34

MOIIHOCTb CUIBI




2.35

Kunernueckass oHeprus  MaTepUalbHOU

ToukH. Teopema 0 KHUHETH4YECKOM YHEPrun

2.3.6

[TorennuanbHast sHeprusi. lloTeHiuanbHas
SHEPrus YIpyro nedopmupoBaHHON
npyxkusbl. [loTeHIManbHas BSHeEprus Tena

BOJIM3H MTOBEPXHOCTU 3eMITU

2.3.7

IloreHuaneHple W HENOTEHIMAILHBIC
cuibl. CBsi3b PabOThl HEMOTCHIIMAIBHBIX
CHJI C UBMEHEHHEM MEXaHWYECKOW dHEPruu
CHCTEMBI Tell 3akoH COXpaHEHUS

MEXaHUYECKOU SHEPruu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOWCTBA:  JIBHIKCHHE
paker, BOIOMET, KOMmEp, NPYNKUHHBII

IIHUCTOJICT

2.3.10

[TpakTnueckue pabotel. M3yueHue cBs3U
CKOpOCTEH TeJl MpH HEYNpyroM yzaape.
HccnenoBanue CBsA3W pabOTBI  CHJIBI  C

W3MCEHEHHUEM MEXaHUYSCKOM OHCPrum TCjia

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEK VJISIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHHU. bpoyHoBckoe
311 JBUYKEHHUE. Huddysus. Xapakrep
JBIKEHMSI M B3aUMOJICHCTBUS  YaCTHUIL
BELECTBA
3.1 Mopnemu CTpoeHus ra3oB, >KMIKOCTEH H
3.1.2 TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BELIECTBA HA OCHOBE 3TUX MOJEIIEH
313 Macca w™ousiekyn. KonnuectBo BemecrTsa.
[TocrositnHas ABoraapo
314 TemmmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus




3.15

Mogenr wuneansHoro rasa. OcHOBHOe
ypaBHEHHUE MOJIEKYJISIPH O-KHHETUYECKON

TCOPUHU UACAJIBHOI'O I'a3a

3.16

AbcomroTHas — TemmepaTtypa Kak ~ Mepa
CpelHEel KMHETHYECKOW SHEPTrUH TEIIOBOrO
JIBWXKeHUA yacTull rasza. lllkama remnepatyp

KennBuHa

3.1.7

VYpaBuenne Kunaneiipona — Menaeneesa.

3akoH JlanpToHa

3.18

I'azoBele  3akonbel.  M3ompomeccel B
UJcaIbHOM rase C IOCTOSTHHBIM
KOJINYECTBOM BELIECTBA: U30TEpMa,

n30Xxo0pa, n306apa

3.1.9

TexHuueckue  yCTpOMCTBA:  TEPMOMETP,

O6apomeTp

3.1.10

[Tpaktnueckue padotsl. M3mMepenue macchbl
BO3lyXa B KJIACCHOMN KOMHATe.
I/ICCJIG,Z[OBaHI/Ie 3aBUCHUMOCTH MCKIOY
apaMeTpaMHl COCTOSHUS  pa3peKEHHOI0

rasa

3.2

OCHOBbI TEPMOJNHAMUKHU

321

TepmoauHamuueckas cucrema. BHyTpeHHsAs
SHEPrusl TEPMOJUHAMUYECKOW CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonmaectBo TENJIOTHI u pabora.
BHyTpeHHsi1 ~ SHEprusi  OIHOATOMHOTO

nJaCaJIbHOI'O Ira3a

3.2.3

Buael temnonepenayu: TEMIOMPOBOIHOCTD,
KOHBEKIMA, M3aydeHue. TemnoéMKocTb
Tella. YelbHas TEIIOEMKOCTH BeIlecTBA.
Pacuér KOJIN4ECTBA TEMJIIOTHI pu

TCILJIOIICpEaAaue

3.24

ITepBbrit 3aKOH TEPMOAUHAMUKH.




IIpumenenue IIEPBOr0 3aKOHa
TCPMOANHAMUKHU K n3orponeccam.

I'padmueckas uHTEpHIpeTanus padoTH ra3a

3.25

TernoBeie MamuHbl. [IpuHIMIBI neWCTBUA
TETJIOBBIX MallIHH. [Tpeobpa3oBanus
SHEPrUuu B TEMJIOBBIX MaIIuHax.
Koadpdumment monesHoro neicteust (manee
— KII/) ternoBoii mammuusl. [{ukn KapHo u
ero KIT{

3.2.6

Bropoit 3aKOH TEPMOAUHAMUKHU.
HeobpatumocTs mpomeccoB B TIpHUPOIE.
TenmoBeie  ABUTATeIH.  JKOJOTHYSCKHE

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

TexHuueckne  yCTpoOMCTBA:  JBUTaTeNb
BHYTPEHHETO Cropasus, ObITOBOM

XOJIOAUJIbHUK, KOHAUIIUOHED

3.2.8

[IpakTueckue paboTEHL. Nsmepenne

YACIbHON TENI0EMKOCTH

3.3

AI'PEI'ATHBIE COCTOAHNA BEILECBA. ®A30BBIE

INEPEXO/IbI

331

[TapoobpazoBaHue u KOH/ICHCaIIUSI.
Ucnapenne u xunenue. YaenbHas TEILIOTA
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2

AOcooTHAas U OTHOCUTENbHAS BIAXKHOCTH

BO3ayxa. HacelleHHbIl nmap

3.3.3

Teépnoe Teno. Kpucrammueckue u
amopbHble Tenma. AHHM3OTPONHS CBOICTB
KPUCTAJLJIOB. Kunkue KPHCTaJUIBL.

CoBpemMeHHbIE MaTeprabl

3.34

[lnaBneHne W KpucTaIu3alus. ¥YelbHas

TeruioTa nuasieHus. CyonmuManus

3.35

VYpaBHeHue TerioBoro OamaHca




3.3.6

TexHuuecknue yCTpOWCTBA: THUTPOMETP H
IICUXPOMETpP,  KaJIOPUMETP, TEXHOJIOITMHU
IIOJyYeHHs] COBPEMEHHBIX MAaTE€pHalIOB, B
TOM qucie HaHOMAaTEepHaJoB, u

HAHOTCXHOJIOTHH

3.3.7

IIpakTnueckue paboThL. N3mepenne

BJIA’)KHOCTHU BO31yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

DnexTpu3alus Tell. OJNEeKTPUUECKUil 3aps.

JIBa BUIa SJIEKTPUYECKUX 3aPsI0B

4.1.2

HpOB OJHHKH, JAUDJICKTPUKHA nu

MMOJIYIIPOBOOAHUKH

413

3aKOH COXpaHEHHUs AIEKTPHIECKOr 0 3apsiia

414

B3aumoneiictBue 3apsaoB. 3akon Kynona

4.1.5

Onexkrpudyeckoe mnoJsie.  Hampspk€HHOCTB
BIIEKTPUIECKOT O MOJIA. [TpuHIMTT
cynepnosuuuu. JIMHUKM  HANpsSOHKEHHOCTU

SJICKTPUYCCKOI'O MOJIA

4.1.6

PaboTta cun QJICKTPOCTATUYCCKOI'O II0JIA.

ITorenmman. PasHocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JTUBJICKTPUKU B ITOCTOAHHOM
QJICKTPUUICCKOM  II0JIC. I[I/ISJ'IGKTPI/I‘ICCKEIH

IMPOHULIACMOCTb

4.1.8

DIIEKTPOEMKOCTb. Konaencarop.
DAEKTPOEMKOCTh TJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsHKeHHOT0 KOHeHCaTopa

419

TexHuueckne yCTPOMCTBA: 3JIEKTPOCKOII,
AIIEKTPOMETP, NMEKTPOCTATHYECKAs! 3alUTa,
3a3eMJICHHE AIIEKTPOIPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IPUHTED

4.1.10

IIpakTnueckue paboThL. N3mepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa




4.2

IIOCTOSHHBIN SJIEKTPUYECKUM TOK. TOK! B PA3JIMUHBIX

CPEJIAX

421

YcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPUYECCKOr0 TOKa. WcTOYHUKN TOKA.

Cuia toka. [TocTOAHHBII TOK

4.2.2

Hanpspkenue. 3akon OMa a1 yyacTka Lenu

4.2.3

SJ'ICKTpI/I‘ICCKOG COIIPOTUBJICHHUC. YaensHOE

COIMTPOTHUBJICHUEC BCUICCTBA

4.2.4

HOCJ’ICI[OB&TCJ'IBHOC, mapaijiejibHOC,

CMCIIaHHOC COCAUMHCHUEC ITPOBOJIHUKOB

4.2.5

PaGota oamekTpuueckoro TOKa. 3aKOH

Jxoyns — Jlenna

4.2.6

MOUIHOCTB 3MEKTPUYECKOTO TOKA

4.2.7

anekTpoaBrxkymas cuna (nanee — DJC) u
BHYTPEHHEE COMPOTHBICHUE HCTOYHHKA
ToKa. 3akoH OMa /A MOJHOM (3aMKHYTOM)

anekTpuueckoi nenu. Koporkoe 3ampikaHue

428

OJEeKTpOHHAas  NPOBOJUMMOCTb  TBEPABIX
METAJIJIOB. 3aBUCHUMOCTb  COIPOTUBIICHUS
METaJJIOB oT TEMIIEPATYPBHI.

CBepxnpoBOIUMOCTh

4.2.9

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX IMTY4YKOB

4.2.10

[TonynpoBoIHUKH. CoOcTtBeHHas u
MpUMeCHast MPOBOJUMOCTD
MOJYIIPOBOAHHUKOB. CaoiicTBa p-n

nepexona. [TomynpoBoHUKOBBIE TPUOOPHI

4211

OJIeKTpUYECKU TOK B  JJIEKTPOJINTAX.
DNEKTPONUTHYECKAS AU CCOL AU

DJIEKTPOIIN3

4212

DNEeKTPUYECKUN TOK B raszax.
CaMOCTOATENLHBIE U HECAMOCTOSTEIbHBIN

paspsin. Paznuunbie TUTIBI




CaMOCTOATECIIBHOTI'O pas3psaaa. Momnuus.

ITmazma

4.2.13

TexHuyeckue yCTpOHCTBA:  aMIIEpPMETP,
BOJILTMETP, pPEOCTaT, HCTOYHUKH TOKa,
JIEKTPOHArpeBaTENIbHbBIE puOopsI,
JIEKTPOOCBETUTEIbHBIE npudopsl,
TEPMOMETP CONPOTHBIIEHUS, BaKYYyMHBII
MO/, TEPMHUCTOPB U (OTOPE3UCTOPHI,

HOJIynpOBOI[HPIKOBLIfI AUO0oJ, raJlbBaHHUKa

4.2.14

IIpakTuyeckue paboThlI. N3yuenue
CMEIIaHHOT' O COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC MCTOYHMKA TOKAa U €O
BHYTpEHHEro conpotusieHus. Habmonenue

QJICKTPOJIM3a

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET










