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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusiXx Pocculickon Oenepanun, pean3yoINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/Ia.
[Iporpamma no ¢usuxe coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METalPEIMETHBIM pe3yiIbTaTaM OOyUCHHS, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (GU3UKU HAa 6a30BOM YpPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri m actpoHomueid. Mcmonap3oBaHWE W aKTHBHOE
npuMeHeHHue  (U3MYECKUX 3HAHWUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIyYEHHs HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(¢u3UKN BHOCUT OCHOBHOU BKJIAJ] B )OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydJarommxcs, B (OPMUpPOBAHME YMEHHH TPUMEHSITh HAYYHBIA METOJ
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI Uael, KOTOpble MOYKHO PaCCMaTpPUBATh KaK MPUHIUIIBI €r0 MOCTPOECHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHaNa (PU3UUECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU NPoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX IMPUIIOKEHUN HU3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allii SKCIEPUMEHTAIBHON JESITEIIbHOCTH O0YyYaroluXcCsl.
Jl1s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIMIUN CIHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Bbinenenne B yka3aHHOM MepedyHe JabOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS M OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJEHUE OOYYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE HM3MEPEHMS, HCCIEIOBaHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAENIAeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 111 pACYETHBIX 3a1a4 IPUOPUTETOM SIBIIAKOTCA 3a]1a4U C SIBHO 3aJaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TaK U HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4y IPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
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OOBSCHEHHE MPOTEKAHUS (PU3MYECKUX SIBJICHUNH U MPOLECCOB B OKpPYXKaroLEH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJAENU [Jisi CUTyalud HPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreueHuto y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero o0pa3oBaHUsS JOMKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe (QU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyZOBaHHE JJi BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM is
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaJbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BU€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammuxcsi. TemMaTH4YecKue KOMIUICKTHI
7abopaTopHOro O00OpPYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEeMJICHHA OOydarouMxcs K HaydyHOMY
U3YyYEHUIO TMPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nyecKuX 3HaHUN U HAYIHBIX JI0Ka3aTEIbCTB;

e (dopMHpOBaHHE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMX (HU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmupoBaHHE yMEHUN NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUs (PUBMYECKUX SBJICHUN B TMPUPOAEC U IS TMPUHSITHUS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKOl MOJEINH, aJIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3HYECKMX OCHOB W MPHUHIUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJICHUS
($u3MUeCcKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3JIaHUE YCIIOBUM JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme Mo (U3MKE TMepeyeHb JaOOPATOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yJaroIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3NUECKUX SIBIEHUN M TpoleccoB. HaydyHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBi>keHre MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon u wactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHne IBMXKCHUI C HCIIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHusl Tejla, OPOIICHHOTO TMOJA YyIioM K TOPU3OHTY U
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HetoToHa is
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoubl coxpaneHusn 6 mexanHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON SHEPIUH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTSAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJENIN CTPOCHUSI Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MenaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AaBICHUS ra3a Ha CTEHKH COCY/ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJIICHUS U TEMIIepaTypbl BO3AyxXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.
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TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHWE: JBHUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJUIM3alys. Y enbHas TerioTa miasienus. Cyomumanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy MOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun
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CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOIHMKH W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. J{udnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKkTpudeckoit nenu. KopoTkoe 3amMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.
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DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHHue >IEeKTpOABMXKYyIIeH cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,
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DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TMOJIEH.
JlvHMM MarHuTHOW WHAYKOUHM. KapTMHa JWMHUMA MArHUTHOM WHAYKIIUU T1OJIS
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOJABMXKYILIEH CHJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve sBICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHYECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeiMA  Konebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOk. CHUHYCOUIANbHBIA MEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpm mocnenoBaTebHOM —COEAWHEHHWH PE3UCTOpPA, KaTyLIKH
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIETIH U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJISpU3anus, AUPPaKIus,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOTIEPEUHBIX U MTPOJIOIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJIOW M
4acTOTOM KoJieOaHuH.

HccnenoBanrie CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXeHHE, TPEIOMIICHHE,
noJispu3anus, 1udpakius, HTepdepeHuns.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. ToueuHbI HICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CioxHbIi coctaB 6enoro cera. LlBer.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTHYECKasl cuiia TOHKOM JuH3bL. [locTpoenne n3olOpaxeHnil B cOOMparomux u
pacceuBaromux JinH3ax. DopMysa TOHKON JUH3bI. YBeJIUYEHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBeta. JudpaxiuuoHHas peméTka. YCIOBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOEe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIInm CBETA.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cnekTpa ¢ MOMOIMIbIO IPU3MBI.
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[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenune nokazaress NperoMIeHUs CTEKIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIb MPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynatel crienuanbHOM
TEOPUU OTHOCUTENBHOCTU: MHBAPUAHTHOCTh MOAYJSl CKOPOCTH CBETa B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpAlllEHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTuUs
TIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITyJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue OiHmTeriHa st Gorosrddexra. «KpacHas rpanuia»
doTorddexra.

Haenenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha YyCTAaHOBKE ¢ ITMHKOBOM ITACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Ceetoguog.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
¢GbOTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS SHEPTUHM Ha Jpyroi. Bumsi
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/IA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHoHTaHHOE U BBIHYXICHHOE U3JTyUYCHHE.
TexHuuyeckue yCTpPOWCTBA M INPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
Ha6monenne nuHeiyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHTHI, JO0Ka3bIBAIOIIME CJIOXKHOCTh CTpoeHus sanpa. OTKpwITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TamMma-uziydeHus.  BrusHue
PaANOAaKTUBHOCTH HA KUBBIEC OPTraHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl siapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHHS ¥ PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHnueckue ycTpoicTBa M NMPAKTHUECKOE MPUMEHEHHE: T03UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lamaktuke. Tunsl ramaktuk. Paguoranaktuky u kBasapbl. YEpHBIE IBIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JlyHsl, mianet, Mieunoro I1ytu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKHU U
ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHUpa, POJib (PU3NUECKON TEOPHH B
dbopMupOBaHUY MPEICTABICHUN O (PU3UIECKON KapTHHE MHUPaA, MECTO (PrU3nUecKoi
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIeHNE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIIb, U3BMEPECHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTApHbIX (YHKLUMM, OPHU3HAKK NOJ00MS TPEYroJbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonozus: »nekTpuyeckue SBIECHUA B JKUBOM NpPHUPOAE, KojeOaTellbHbIe
IBWKCHUS B J)KMBOU NPUPOJE, ONTUYECCKUE SIBICHUS B )KUBOU IPUPOJE, AEHUCTBUE
paauanyy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JMHUU DIIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YYAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0II1ecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTb POCCUNCKOM I'PAKIAHCKON MACHTUYHOCTH, IATPUOTHU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy10BOro BOCIMTAHMS :
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MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTE€pUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN )KU3HEHHBIX MPOoOJIeM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;
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BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
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pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyallMi W  CMsr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXJO0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT M0 Pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacmMpsITh paMK{ Y4€OHOT0 IpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHB.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JAPYTHX IIPH aHAIW3E pPEe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce 1OCTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTrPAMMBI T10
busMke I ypOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBICHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CeEpHI,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATBEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €r0 TPH OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiaacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOMW KApPTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIbHOCTH JIFOIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIU CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3a]1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
AIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBIKCHUE,
CBOOOJIHOE TaJIeHUE TeN, JBMKEHHUE MO OKPYKHOCTH, MHEPIIWs, B3aUMOJCHCTBHUE
Ten, auddy3us, 6pOyHOBCKOE JBMKEHUE, CTPOCHHE >KUAKOCTEH U TBEPIBIX Tel,
u3MeHeHrne o0bEMa TeNl MpU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHCAlUs, IUIaBJICHUE, KPUCTA/UIM3allUs, KUTICHUE, BIIAXKHOCTh
BO3JlyXa, MOBBIIICHUE JABJIECHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpPOIeccax, dJIEKTpU3alus Tedl,
B3aUMOJICVICTBUE 3aPAI0B;

OTHUCBHIBATh MEXaHUYECKOE [IBIIKCHUE, UCIOIb3ysd (U3UYCCKUE BEITUUYUHBI:
KOOpJIMHATa, MYTh, IEpPEeMEIICHHEe, CKOPOCTh, YCKOpPEHHUE, Macca Teja, Cua,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JIPYTUMH
BEJIMUMHAMH;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPTUSl XaOTMYECKOTO JABMXKEHUS MOJICKYJ, CpeAHEKBaJApaTUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003HaYCHUSI W CIWHMIBI, HAXOAUTh (POPMYNBI, CBSA3BIBAIOIIKME JTAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH IOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIUATIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUeCcKue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMI CYNEPHO3UIIMN CHUJ, TPUHIIUIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
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oTcu€Ta, MOJEKYJSIPHO-KHHETHUECKYI0 TEOPHIO CTPOSHHUS BEIIEeCTBA, Ta30BhIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, IPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3indaTh yCIOBUS WX 0€30MaCHOTO MCIOJIB30BAHUS B TIOBCEIHEBHOM
KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HYECCKUX SBICHUU W
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodsIeMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMSI, IPOBOJIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUCCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKcUpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE
TabJIUIl U TpadUKOB, A€NaTh BEIBOABI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYUHBI U (POPMYIIHI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKHA HETPOTUBOPEUNBYIO
IEMOYKY PACCYXACHUI C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMN U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJSAPHON WH(POPMAIMH, TOJTYYCHHOW W3 Pa3TMIHBIX
MCTOYHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MacCHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYIINE C BBHINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIIEHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K konity o6yuenus B 11 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOW EATCIIBHOCTH JIOJEH, 1EeITOCTHOCTh U €IUHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEUHBIN ANEKTPUUYECKUI 3apsil, JIyd CBETA, TOUEUHBII UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MpH PEHIeHUH (DU3UYECKUX
3a/1ay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, 3JIEKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE IaBlICHHE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) WU

AIEKTPOMArHUTHBIC SIBIICHUSI (TPOIECCHI), HMCTONB3Ys (U3UUYECKHE BEITUIUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
WHAYKIMS MarHuTHOIO IMOjsA, cuia Ammnepa, cuia JlopeHma, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TAPMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs CWJIAa JIMH3BI, TPU ONHMCAHWH TPABUIBLHO TPAKTOBATH (HU3MUCCKUI
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO GU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS H MPOIECCHI, HCIOIB3YS
(¢u3nUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBA3H
aATOMHBIX SIJEP, TPU OINUCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIWYMHY C JPYTUMH BEJIUYHHAMH,
BBIYUCTISTh 3HaUCHHUE (DU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO0 PaclpOCTPAaHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS DHEPIUH, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AJICKTPUYECKOTO 3apsjia, 3aKOH COXPAaHECHHS MacCOBOI'O YHCIIA, TOCTYyJaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU 3TOM pa3IudaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIpENIeNIATh HAIlpaBJIeHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI TPOBOTHUKA
C TOKOM, CHJIbI AMmiepa u cuiibl JIopeHa;

CTPOUTh M ONHUCBHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKUM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHUH U
IIPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmyIHpoBaTh MpoodIIeMy/3a1a4y ¥ THIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIC0BATh 3aBUCHUMOCTH (PU3HYECCKHUX BEJIIMUMH C HCTIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YyIbTATHI
MMOJTYYEHHON 3aBHUCHMOCTH (DM3WYCCKUX BEJIUYUH B BUJIC TaOIUIl U TpadHUKOB,
JeaTh BEIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIBCKON W TPOSKTHOU
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JESATENbHOCTU C HCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U JaOOPATOPHOTO
000py10BaHMUS;

pemiarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJn3a YCIOBUA 3aJa4u
BbIOMpATh (DU3UUECKYI0 MOJEIb, BbIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ PElIeHHs, TPOBOAUTH PacdyE€Thl M OLEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PpaCCYXICHUM C ONOpOod Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU H
(uznueckue siBICHMUS;

UCII0JIb30BaTh IPU PEIICHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJOTUHU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMU U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMaLUM, TOJYYEHHOW U3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYHaeMYI0 HH(POPMAIIHIO;

OOBSCHATh MPHUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEr0o MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA 1O (PU3UKE B IOBCEHEBHON KU3HU JIs
obOecnieyeHus: 0O€30MACHOCTH MpH OOpalleHUuH ¢ NpuOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpY’Kalolllel cpefe;

paboTatb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/leKBaTHO OLICHUBATDH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PACCMATPUBAEMON MTPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTHO€ 1noJie. DIeKTpOMarHuTHAast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmorera [JOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

N bubnuoreka [JOK

7 JIBuKEHNE MaTepUAIbHOW TOYKH I10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada
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[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. I/IHepquanLHHe CHUCTEMBI htts://m.edsoo.ru/f0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun

9 CYIEpIIO3UINH cuil. Bropon 3akoH bubnuorexa LIOK

3 https://m.edsoo.ru/ffOc3be8
HproTona as MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas Bubnuotexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [liiewo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Tesa
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckast OHEPrusia

https://m.edsoo.ru/ff0c4502
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MaTepualibHOIW TOuku. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HenoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsi3M pabOTHI CHITBI
C I3MECHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3MHOBOTO JKI'yTa»

20

KonTtponpHas paboTa o teme
«Kunemaruka. /JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHHS
MOJ'IGKy.]'ISIpHO-KHHCTH‘ICCKOfI
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Auddysus

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

22

Xapakrep JBIKEHUS U
B3aUMO/JICHCTBUS YaCTHUI] BEIIECTBA.
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Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH
U TBEPIBIX TEII

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHOe
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemnepaTypa Kak Mepa
CpelHEeW KUHETUYECKON YHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HMccnenoBanne 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

N3omnporuieccsl B ueaibHOM rase u
uX rpaduueckoe npeacTaBlieHne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Konuectro
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrUsi OTHOATOMHOIO UJI€aIbHOTO
rasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
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VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TeIuoTsl npu

bubmuoreka [JOK

32
Terutonepenade. AnradaTHbBIN https://m.edsoo.ru/ff0c5c36
rpoLecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnuorexa [JOK
€ro NPUMEHEHHUE K U30IpoLieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccos B
34 npupojie. Bropoii 3akoH bubmorexa HOK
PHPOAE. https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicreus u KII1/] bu6moreka [IOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TEIUIOHEPTETUKHI
O6006maromui ypok
38 «MonI::lK H’: Haf}llp ¢uzuka. OCHOBBI bubmorexa IOK
YIp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KounTponbHas pabora o teme
39 «Monekymnsapras ¢pusrka. OCHOBBI 1 bubmmorexa [TOK
VP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3yxa. HachleHHbIi bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue u
bu6mmoreka [JOK
42 amopdHble Tena. AHU30TPOIHS

CBOMNCTB KpHUCTAJIIIOB. }KI/II[KI/IC

https://m.edsoo.ru/ff0c65f0
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kpuctaybsl. CoBpeMeHHbIE
MaTepHabl

[liaBnenue U KpUCTATUIU3 AU

bubmmoreka [{OK

43 VY nenpHas TEII0TAa IJIaBJICHMUS.
A https://m.edsoo.ru/ff0c6708
CyOnmumarus
bu6mmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DneKTpu3amus Tell. DICKTPUISCKUN
45 3apsz. JIBa BHaa SIIEKTPUISCKUX bubmorera [JOK
P p https://m.edsoo.ru/ff0c6bcc
3apsoB
ITpoBOIHUKH, TUITECKTPUKA H
46 an OBOJIHUKHU 3aK(l:H bubmorexa LOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS IEKTPUICCKOTO 3aps/ia
B3anmopneucTBue 3apsi0B. 3aKOH
47 Kynona. ToYeUHBIH DIEKTPUIECKUNA bubmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
48 noJis. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTPUUECKUX ToJieu. JIunuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
49 noJs. [Torennuan. PasHocts bubmnorexa [IOK
' tait. https://m.edsoo.ru/ff0c6f00
OTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTI/ILIeIiKOM l'IOl:J)'Ie bubmnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MIpOHUIIAEMOCTh
. b K
51 OnexrpoeéMkocTs. Konnencatop nomorexa LO

https://m.edsoo.ru/ff0c7126
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DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIIAaHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cCMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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59

Pe3epBHbiit ypok. KonTposibHas
paboTa no Teme "DieKTpoArHAMHUKA"
/ Beepoccwuiickas mpoBepovHast
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuii ypok
«DQNEKTPOAMHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPIBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
TeMIiepaTypbl. CBEpXIpOBOIMMOCTh

62

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, UX COOCTBEHHAS
Y IpUMECHas TPOBOAUMOCTD.
CowucTBa p—N-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUYECKUHU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIJIEKTPUYECKUHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITEIIbHBIA Pa3psijl.
Monnus. I1mazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexkTpudeckue npudopsl U
YCTPOMCTBA U UX NIPAKTUYECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc
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npuMeHenue. [IpaBuiia TeXHUKH
0€e30I1aCHOCTH

KonTposnsHas paboTa o teme

«Qnekrpocratuka. [1ocTosHHBIM bubnuorexa [JOK
67 . 1 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
68 PesepBHblit ypok. O600maromuii 1 bubnuorexa [JOK
ypok o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 5

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabdora «3y4yeHue

bu6mmoreka [IOK
3 MAarHUTHOTO TIOJIST KaTYIIKU C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA
5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK

yactuily. Cuna Jlopenia. Pabota
cunsl JIopeHna

https://m.edsoo.ru/ff0c9df4
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DNEeKTpOMarHuTHasE MHYKITHSI.
IToToX BEKTOpa MarHUTHOMN
uaaykiuu. DJ1C uaayKun. 3akoH
ANIEKTPOMArHUTHON UHYKITUU
®Dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camouuaykmuu. IJC
CaMOMHIYKIIMHU. DHEPIus
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

10

O6o06maromuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAS
WHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KounTtponbHas pabora o teme
«MarsuTHoe moJe.
DNEeKTpOMarHUTHAS UHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHbIE MEXaHUYECKUE
kosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06
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TrapMOHUYECKHX KOJIeOaHUH.
[IpeBpatienue s3uepruu

13

Jlaboparopuas paboTa
«HccaenoBanne 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJiIe0aHus B U€aTLHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAIOTHS
MEX]Ty MEXaHHUECKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B HJICATHBHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CunycougalIbHbIA IEPEMEHHBIN TOK.
MouiHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOLIEE
3HAYEHUE CWIIBI TOKA U HAIIPSDKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34
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18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON JHEPTUU

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKA, JIMHUM 3JIEeKTpoIepeaady

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynsTypa ncnonszoBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOU
KU3HU

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BosiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
AJIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBI PaIHOCBS3U U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Paguomokarust

25

KonTtponsHas padora «Konebanus u
BOJIHBD»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8
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[IpssmonurHENHOE pacpOCTPaHEHUE
CBETa B OJHOPOJIHOM CpeeE.

bubmuoreka [JOK

26 TodeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBeTa. 3aKOHbI
27 ogameﬂm cseta. [loctpoenue Bubnuorexa LIOK
B https://m.edsoo.ru/ffOcd4e0
M300paX€HUH B IJIOCKOM 3epKajie
[Ipenomiienne ceera. [lonHoe
08 BHYTpPEHHEE OTpaKEeHUE. bubnnorexa [JOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPaKEHHS
29 JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
MOKa3aTeNs MPEJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n3o0pakeHmiA
30 B uH3e. DopMysa TOHKOM JIMH3HI. bubmorexa IOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBONMCTB
M300paKeHU B JINH3AX)
Hucnepcus cBeta. CoHBINA COCTaB
39 oenoro cBera. LIpet. JJaboparopHas
paborta «HabmroaeHue nucrepcuu
CBETa»
33 Hurepdepennus cpeta. Judpakmus bubnunoreka [JOK
ceta. JludpaxkuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

HOHHpI/IBaI_[I/IH CBCTa

https://m.edsoo.ru/ff0cf02e
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Ontuueckre mpuOOPHI M YCTPOUCTBA

35 Y yCJIOBHS MX 0€30MaCHOTO
MPUMEHCHHUS
I'paHUIBI MPUMEHIMOCTH
KJIACCUYECKOHW MEXAHUKH. bubnuorexa [JOK
36 -
[ToctynaTel cnenuabHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/JICHNE bubmorexa HOK
P ’ https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAI[EHUE JTTHHBI
OHeprus ¥ UMITyJIbC
38 PENATUBUCTCKOW YacTullbl. CBA3b bu6moreka [IOK
MaCCHI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKost
KonTtponbHas padota «OnrTuka.
39 OcHOBBI crienanbHOM Teopun 1 Bubmmorexa [JOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyna Ilnanka. bubnuoreka [JOK
DHeprus ¥ UMIyJabsc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIEI0BAHNE Eu6 1OK
nonmoTexa
41 oto3ddekra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonbl pororddekra. YpaBHEeHHE
42 BH"HmTeI(/IIiHa ,[LJ'Iq})I(b(bOTOS(b(;eKTa bubmorexa HOK
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortoapdexra
JaBnenue ceeta. Onbithl [1. H. Eu6 OK
43 JlebeneBa. XUMHUYECKOE NEUCTBUE nbsmorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTsa u
IIPAKTHUYECKOE IIPUMEHEHHUE:

44 ¢doTodneMeHT, POTOAATUHK,
coJIHEeYHast OaTapesi, CBETO IO,

45 Pemenue 3amaq mo reme «3J€MEHTBI bubmmoreka [{OK
KBAHTOBOM OIITHUKI https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcora. OTBITHI

46 Pezepdopna o paccesnuro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [1nmanerapnas Moens atomMa
bu6moreka [IOK

47 Hoctynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenune u nornomieHrne GoToHOB

48 IIpY NIEPEXOJIE ATOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SHEPTUM HA APYroil. Bumpl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBEIe cBOMCTBA YacTHIl. BOJIHEI

49 ne bpowuis. KopnyckyisipHo- bubnuoreka [IOK
BOJIHOBOM ayanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKphITHE PATMOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnunoreka [JOK
OIPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYYCHHS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biausaue

PaANOAaKTUBHOCTHU HA KHUBBIC
OpraHnu3MbI
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52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEKTPOHHBIM U MMO3UTPOHHBIW OeTa-
pacnaz. I'aMma-usinydeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B sijIpe.
Snepupie peakuuu. AnepHbId
peakrtop. [IpoGnembl, epCeKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble 9acTUuIlbl. OTKPHITHE
MO3UTPOHA. MeTO 1l HAOTIOICHUS 1
pEerucTpamyu dIeMEeHTaPHBIX
yactull. Kpyrmisiii cron
«DyH1amMeHTaJIbHbIE
B3auMOaeucTBUI. EquHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTpOHOMMHU. Bun
3BE3mHOTO Heba. Co3Be3aus, pKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nBmkeHue. CoJIHEUHasI cucreMa

56

Counuie. CotHeuHast akTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
IIOCJIEI0BATEIBHOCTU. BHyTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE
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MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
spostroru COJIHIA U 3BE3]T

58

Mneunsin [Iyte — Hama
lNanakTtuka. [lonoxkeHne n (BHXEHNE
Counna B IN'anakTuke. ['anakTuxy.
UYepHble ObIphl B Apax rajJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHHU

61

KonTtponpHas padota «51eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6matomuii ypok. Ponb dhusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHOM 1
ATUYECKOH chepax nesTeIbHOCTH
YyeraoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HMKHN 1 aCTPOHOMHUH B
COBPEMEHHOI HAyYHOU KapTUHE
MHUpa

64

O6o06maromuii ypox. Ponb
¢buznueckoit Teopuu B
(hopMHUPOBaHHUH TIPEICTABICHHM O
(buznueckoit KapTuHe MUpa

52




O6o06maromuii ypok. Mecto
(bu3nIeCcKoi KapTUHBI MHUpPA B
65 00I1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

66 PesepBHBbIl ypok. MarautHoe noJe.

DneKTpOMarHuTHasK WHYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHOM TEOpHH
OTHOCHUTEIILHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.
68 DeMeHTBl aCTPOHOMHHU U
acTpo(U3UKI

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTo (U3MKH B
(hopMUPOBaHUHN COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKOUN NEATEITbHOCTH

monen

10.2

Y4UTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3MUECKUX MOIETeH:
MaTepHuaibHas TOYKa, WHEpIHalbHas cucTeMa OTC4€Ta, abCOIIOTHO
TBEPJOE TEJIO0, UACATBHBIN I'a3; MOJEIH CTPOCHHUSI Fa30B, )KUAKOCTEN 1
TBEPABIX TEJ, TOYEUHBIA JIIEKTPUYECKHM 3apsii — IpPU PEIIECHUU

(bu3nueckux 3aaa4y

10.3

Pacno3naBath pusnueckue sBiaeHUs (IPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJCKYJISIPHO-KHHETHUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W AJICKTPOJAWHAMHUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE BIKEHUE, CBOOOTHOE TTaIcHUE
TEJ, JBIKEHHE MO OKPYKHOCTH, WHEPLHUS, B3aUMOJCHCTBUE TEI;
muddy3us, OpOYHOBCKOE JBWIKEHHE, CTPOCHHUE IKHUIKOCTCH U
TBEPABIX TeN, W3MEHEHHEe O00bEéMa Tem TpU HArpeBaHUM
(OXJaXkIeHWM), TEIUIOBOE pPaBHOBECHE, HCIapeHHE, KOHJCHCAIus,
IUIaBJICHWE, KPUCTAUIU3allusl, KUIICHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHUE [ABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIy IlapaMeTpaMH COCTOSHHsI Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABWIXCHHUC, MUCIIOJIB3Yyd (1)I/IBI/I‘I€CKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIyTh, IICPEMECIICHUC, CKOPOCTh, YCKOPCHUC,
MacCa TCJjia, CHJIA, HUMIYIbC TElIa, KHHCTHYCCKAA SHCPIru:i,
IMMOTCHIUAJIbHAs JSHEPTUA, MCXAaHUYCCKAA pa60Ta, MCEXaHHUYCCKas
MOIIMHOCTL; NPH OIIMCAHWHN IMPABUJIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/II7I
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HAaUCHUS U CINHUIIBI,
HaXO0JUTb (I)OpMyJ'II)I, CBA3BIBAOIINC JAHHYIO (I)I/BI/I‘IGCKYIO BCIIMYNHY

C ApYIriMHU BCIMYNHAMU
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10.5

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC
SIBIICHUS, HUCMOJb3ys (U3MUYCCKUE BEJIWYMHBI: JIaBJICHHE Tasa,
TEeMIIepaTypa, CpPEIHSAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBMOKCHUS MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsST OHeprus, pabora Trasa,
KO3 (DUIIMEHT TOJIE3HOTO JMEWUCTBHSI TEIUIOBOTO JIBHTATENS; IPU
ONMHMCAaHUK  TMPABWIBHO  TPaKTOBaTh  (U3MYCCKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHHUS W CIAMHHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4Y€HHBIE DJJIEKTPUYECKHE CBOICTBA BellecTBa U
JNIEKTpUYecKHe SBICHUS (TPOIECChl), HCMONb3yd (QU3NYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMH  3apsi,  JIEKTpUYecKoe  IoJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMaNl, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONHMCAaHWU  TPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAU€HUs W €IUHMIIbI; yKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAHHYIO GU3NYECKYIO BEIMYMHY C IPYTUMHU

BECJIMYMHaAMH

10.7

aHATM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SIBICHUS, HCIIOJIB3YS
¢u3nveckne 3aKOHBI M TMPUHIIMIIEL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
I1 u 111 3akonsr Hl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHHSI HIMITYJIbCA, IIPHHIIUIT CYTIEPIIO3UIIUHU CHIT, IPUHITHIT
pPaBHOIIPABHS WHEPIUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJISPHO-
KUHETHYECKYIO0 TEOPHUIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPrHU TEIUIOBOTO JBHKCHHS MOJIEKYJ C
a0COJIIOTHOW TeMITepaTypoi, TIEPBbI 3aKOH TEPMOJINHAMUKH; 3aKOH
COXpaHEHHS DJJICKTPUYECKOTO 3apsjaa, 3akoH KynoHa; mpu sToM
pa3iinyarh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOe

BBIP2)KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE IMPUHOUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3iiniatb YCJIOBHA HX 0€3011aCHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SBJICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM INPSAMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIOTe3y y4eOHOTO
SKCIIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEI0KEHHOTO

06opyz[013aHH;1, MMPpOBOAUTH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI
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10.10

OcymiecTBiATh OpPSMbIE W KOCBEHHBIE H3MEpeHHS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCOO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC METO bl OIICHKU HOFpeL[IHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUI; IMPU ITOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DMKCHUPOBATh PE3YJAbTATHl MOJYYEHHOH 3aBUCHMOCTH
(U3NYEeCKUX BETMYUH B BUJIE TAOJIUI] U TPAQUKOB, eTIaTh BHIBOJIBI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

CobOmonaTh mpaBuiia 0e€30MacHOrO TpyJda TMpU  MPOBEIECHUU
UCCIEIOBAaHUN B paMKax y4eOHOTrO SKCIIepUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON U MPOEKTHON JEATEIBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3a/IaHHON (PM3MUECKOU MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHEe 3aKOHBI W MPHUHIIMIBI; HA OCHOBE aHaIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (QU3UYECKYI0 MOJIElb, BBIIEIAThH
(uznueckre BeTUYUHbBI U (OPMYIIbl, HEOOXOIUMBIE JUIsl €€ pereHuts,
MPOBOJUTH Pacdy€Tbl U OLEHHWBATH PEAIbHOCTh IMOJIYYEHHOTO

3HaueHUs! (PU3NYECKOMN BETNUHHBI

10.14

Pemath  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IETIOYKY PACCYXKACHUN C ONOPOIl Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mnpu pemieHUd Y4eOHBIX 337ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl IOWCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallMi U MPEJICTaBICHUs y4eOHOUW W HAy4HO-MOMYJISIPHOMN
uH(bOpPMAIIMK, MOJyYEHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH mMpUMeEpBHl BKJIa/a POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU OJId obecmeyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYyKarollen cpene

10.18

PaGoTaTh B rpyme ¢ BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX pOJIeH,
IUTAHUPOBaTh  paboOTy TPYMIbI, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUPOBAThL JACATCIILHOCTH B HCCTAHAAPTHBIX
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CUTyalludXx, aJ€KBATHO OLCHHBATL BKJIAJ[ KAXKXIAOIO M3 YUYaCTHUKOB

TPYIIIBI B PEHICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

111

JleMoHCTpUpOBaTh Ha TMpuUMEpax poJib U MeCcTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN NEATEIBHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYEeHHBIX (PU3MUEeCKUX MOIeTei:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, sIAepHAs MOJIENb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpHU PEeIIeHUH PU3NUYECKHX 3aa4

11.3

PacnioznaBathk ¢puznueckue sBieHUs (MPOLECChl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM U  KBAaHTOBOM  (DU3UKH:
JNeKTpuYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aWMOJEWCTBHE  MAarHMTOB,
JJIEKTPOMArHuTHAsE MHIAYKLUS, JEHCTBME MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIDKYLIMHCS 3apsif, 3JIEKTPOMarHUTHbIE
Koje0aHUsT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTpakeHHe, IMpeJoMIieHHe, UHTepepeHus, audpakuus U
NOJIApU3aIUs CBETA, AUCIIEPCHUS CBETA, (POTOAIEKTPUUECKUM 3D PeKT
(boToapdexT), cBeTOBOE MaBJICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

paanOaKTUBHOCTDb

114

OnuceiBaTh HW3y4€HHBIE CBOICTBa BelleCcTBA (AJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, HIEKTPHUUECKYIO IPOBOIUMOCTD PA3INYHBIX
Cpel) H DJIEKTPOMAarHUTHbIE SBJICHUS (IIPOLECCHI), HCIOIb3Ys
(dbusznueckue BENUYMHBL: DJCKTPUUYECKUW 3apsi, cuja TOKa,
JNIEKTPUUECKOE  HAMpPSIKEHHE, DIIEKTPUUYECKOE COIPOTUBIICHUE,
pasHocTh noteHruanos, J/C, paboTa Toka, UHAYKIHMS MarHUTHOTO
noJyisg, cuia Amrmepa, cuia JlopeHma, MHIYKTUBHOCTH KAaTYIIKH,
SHEPTUsl JIEKTPUUYECKOTO0 MU MAarHUTHOTO TOJIEH, MEPUOJ U YacToTa
KonebaHuil B KoJebaTeTbHOM KOHTYPE, 3apsi/l U CHJia TOKa B IIPOIiecce

TapMOHUYCCKHUX SJICKTPOMATrHUTHBIX KOJ'IC68.HHI>1, (I)OKYCHOC
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pacCTOsSIHUE W ONTUYECKAas CUJIA JIMH3BI, IIPU ONUCAHUU IPABUIILHO
TPAaKTOBaTh (U3MUECKUIl CMBICI HCHOJb3YeMBbIX BEIUYMH, HX
0003HAueHHUsI W EAWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3bIBAIOIINE

JaHHYIO (PU3HUYECKYIO BETMYUHY C JPYTUMU BEININHAMHU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEIUYMHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NepUOJ IoJypacnaaa, SJHeprus CBsI3M aTOMHBIX SJ€pP; IPU ONTHUCAHUHU
MpaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUsS W EIUHULBI; YyKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyrUMU

BCIMYMHAMH, BBIYHUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/JI BCJINYHHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOILECCHl U SBICHUSA, HCIOIb3YA
(1)1/131/1%01(1/16 3aKOHBI n MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEI0BATENIFHOTO M TapajieIbHOTO COEAMHEHHUS IMPOBOJIHUKOB,
3akoH JIxoyinsa — JIeHna, 3aKOH 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO paCPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  TPEJOMJIEHUS CBETa, YypaBHEHHE OUWHINTEHHA IS
dboTodrddexra, 3aKOH COXpAaHCHHUS DSHEPTUU, 3aKOH COXpPaHCHUS
HUMITyJIbCa, 3aKOH COXPaHEHHs SJIEKTPUYECKOro 3apsijia, 3aKOoH
COXpaHEHUsI MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
paIMoOaKTUBHOTO paclaja; Mpu AOTOM pa3IuyaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BhIPAXKEHUE U YCIOBUS

(rpaHuIpl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIIpaBJICHUC BCKTOpPAa HHAYKOHUHW MAruuTHOTO IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, co31aBacMoO€ INIIIOCKHMM

3epKajoM, TOHKOW JIMH30U

11.9

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBICHUN
U TPOLIECCOB C MCIOJBH30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPCHHUIA;
npu 3ToM GOpMYIUPOBATH MpoOIeMy (3aa4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOUpaTh  YCTAaHOBKY U3  NPEUIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOAbI

11.10

OCYH.[GCTBJ'IHTL npsAMBbIC MW KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHH,; IIPU 2TOM BLI6I/IpaTI> ONTHMAJIBHBIN CII0CO0 HU3MCPCHUSA U

HCIIOJIb30BaTh N3BCCTHBIC MCTOAbI OICHKH HOl"pCH.IHOCTGﬁ HBMepeHHﬁ
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11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3UUECKUX BEIUYHH C UCIIOIB30BAaHUEM
NpSIMBIX U3MEPEHUH; IpPU OTOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATh PE3ybTATHI MOJYYCHHONW 3aBUCUMOCTH (PH3MUYECKHX
BEJIMYMH B BUJIE TaONUI U TpaUKOB, AETAaTh BHIBOJIBI IO pE3yIbTaTaM

HCCIICA0BAaHUsA

11.12

CoOmronate mpaBmia 0€30MacHOTO TpyAa TMpPU  TPOBEICHHUH
UCCIEOBaHUN B paMKax y4eOHOro OHKCIEpUMEHTa, Y4eOHO-
MCCIIEI0BATEIBCKOM U IPOEKTHON JEATEIBHOCTH C UCII0JIB30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U J1JAOOPATOPHOro 000PYyAOBaHUS

11.13

Pemrate pacuérHpie 3a7auu ¢ SIBHO 33/IaHHON (PM3MUYECKOU MOJIEIBIO,
WCTIONB3Ys (DU3MYECKHE 3aKOHBI M MPUHIIUIBI; Ha OCHOBE aHaln3a
YCIIOBHSL 3aaud  BBIOMpATh (PU3WYECKYIO MOJENb, BBIACIATH
(bu3uvecKkre BeIMUMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ PelIeHuUs,
MPOBOJUTHh PAacu€Thl W OIEHUBATh PEaJbHOCTh IMOJYYCHHOTO

3HA4YCHHS (U3UIECKON BEITMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJaud:  BBICTpAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LIEMIOYKY PACCYKICHUHN C OTMIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bnanecm/le SIBJICHUA

11.15

Hcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpPUpPOBAHUS,
WHTEpIpEeTalli U MpeACTaBiIeHUs] y4eOHOW W HAy4YHO-TOMYJISIPHOMN
nH(pOpMaLIUH, TOJTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIMUIIBI I[GI‘/'ICTBI/IH MalllMH, HpI/I60pOB U TCXHUYCCKHUX
YCTpOﬁCTB; pas3jimiaTtb YCJIOBHA HX 0€e30I1aCHOTO HCIIOJIB30BAHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoMTH MpUMeEpHI BKJIa/la POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(bU3HMKOB B pa3BUTHE HAyKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU OJId obecmeyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYyKarollen cpene

11.19

PaGoTath B rpyIie ¢ BHIITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboOTy  TPyMNIbl,  PAlHMOHAIBHO  paclpenessTh

00SI3aHHOCTU | IUIAaHUPOBATh ACATCIIBHOCTD B HCECTAHAAPTHBIX
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CUTyaluAaAX, aJACKBATHO OLICHMBATHL BKJIAJ KaXKIOTO H3 YYAaCTHHKOB

IPYIIBI B PEIICHUE pacCMaTpUBaEeMOi MPOOIEMBI
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOZIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o unpupoae. Hayunsie
METO/IbI IO3HAHUS OKPYKaromero Mupa. Posib
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenmupoBanue ¢GU3NUECKUX SBICHUN U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
¢buzukn B GOPMHUPOBAHUHM COBPEMEHHOM
HAay4yHOW KapTHUHBI MHUpA, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

###HPari#KIIHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHHUYECCKOI'O

neuxeHus. Cucrema otcuéra. Tpaekropus

2.1

2.1.2

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUH HA OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELIEHUN U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NytTd ¥ IepeMEIlCHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU
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2.14

CBobosnHoe najieHne. Y CKOpeHue

CBOOOIHOTO MAJCHUSA

2.15

Kpusosmueiinoe nBwxkeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHuyeckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPSAJOB, LEIHBIE U PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOHl  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTSAMHU,
MPONJEHHBIMU TEJIOM 3a IOCJIEe[0BATEIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C HA4daJbHOU
CKOpOCTBIO, paBHOM  Hym0. M3ydeHne
JIBUKEHHUS IIapuKa B BS3KOH JKHIIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIBHOCTH lamunes.
IlepBriii 3akoH HreroTona. WHepimanbHbIe

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [lpunuun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproTOHA U1 MaTepuanbHOM
TOYKA B HWHEPIHUAIBHOW CHUCTEME OTCUéTa
(UCO). Tperuit 3akoH HpioToHna ans

MaTCpHUAJIBbHBIX TOUCK

2.2.4

3akoH BCECMUPHOTO TATOTCHHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUYCCKAasA CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUST W CHJA TPEHHUS  IOKOS.
Koaddunment rperns. Cuiia cCOnpoTHUBIICHUS

IMpu ABMOKCHUU TECJIAa B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPOTO TeElia

2.2.8

MoMeHT CHITBI OTHOCHTEITLHO OCH BpaliCHU:.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

2.2.9

TexHuyeckue yCTpOMCTBA: MOIIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. U3ydeHue ABUKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH TIOJ
JeficTBeM HecKosbKux cuil. VccnepoBanue
3aBUCUMOCTHU CHJI YIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyeMoll Mpy>KHUHE W PE3UHOBOM
oOpasnie, OT BEIWYWHBI UX JedopMaIuu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHHUS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepualbHBIX TOuYeK. MMmymnbC CHIIBI |
U3MEHEHHE UMITYyJIbca Tea
232 3akoH coxpaHeHus wumnyiasca B MCO.
o PeakTuBHOE ABMKEHUE
2.3.3 PaGora cumbl
2.34 MouHOCTE CUIIBI
. Kunernueckass  »sHepruss  MaTepuaibHOU
o TOUKH. TeopeMa 0 KHHETUYECKOU SYHEPTUU
[MoTennmaneHas sHeprus. lloTeHnuanbHas
236 SHEprus YIIPYyTO nepopMUPOBAHHOM

IIPYXXUHBI. IToTenunanbHast OHEpTrusa TECJa

BOJIM3U MMOBEPXHOCTHU 3emnu
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HOTGHI_II/IEUILHBIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIMIOTCHIHUAJIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKOMI SHEPruu
CUCTEMBI TeL. 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPrUuun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS

239 TexHn4ecKkue ycTponCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEep, MPYKUHHBIA MUCTOJIET

[IpakTnueckue pabGoThl. M3yueHue cBs3u

23,10 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBsi3u  pabOTBl  CHUJIBI  C

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJa

MOJIEKVYJIAAPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

#it#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHUU

311

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH. BpoyHoBckoe
newkenne. uddysus. Xapakrep ABUKEHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA

3.1.2

Mogaenu CcTpoeHusl Tra3oB, >XUIKOCTEH U
TBEPABIX TET W OOBICHCHHE CBOWCTB

BC€IIECTBA HA OCHOBEC 3TUX MOI[CJ'IGFI

3.1.3

Macca MOJIEKYIL. KommuecTtBo BCIICCTBA.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'I@Ky.]'ISIpHO-KHH@TH‘lCCKOﬁ

TCOPHH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeHei
KHHETUYECKOU SHEPrUMn TEIJIOBOTO
JBIDKeHus yactull rasza. lllkana temnepatyp

KenpBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH JlanbTOHA
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3.1.8

l"azoBbie 3akoHbI. M30mpoLiecchl B nieanbHOM
rasze ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

U30TepMa, U30X0pa, H300apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTnueckue pabotsl. M3mepeHnue macchl
BO3J/lyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXIY rnmapaMeTpamMmu

COCTOSHUSA Ppa3pPECIKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHsl TEPMOJMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! 1 pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOJIHOCTb,
KOHBEKIIMSI, U3TydeHue. TermmoéMKOCTh Tena.
VnenpHasg TEIUIOEMKOCTHL BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIECCAM.

['padmueckast untepnperanus paboTHI raza

3.2.5

TemnoBble MamuHbl. [IpuHUMIOBL AEUCTBUS
TEIJIOBBIX MaluH. [IpeoOpa3oBanus F3HEprun
B TEIIOBBIX MammuHax. Koaddurmument
nosnesHoro gaeiictBus (manee —  KILJI)

temioBoi Mamunsbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMHUKH.
HeoOpatumocTs mpolieccoB B MpHUPOJE.
TeroBple  aBurarenu.  DKOJIOTMUYECKUE

HpO6HCMBI TCIIOOHECPICTUKU
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Texauueckue YCTPOMCTBA: JBUTaTEIIb

3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOJMIIbHUK, KOHIUIIMOHEP
328 [IpakTrueckue paboTHI. N3mepenue

YAEIBHOW TEINIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOSAHUMA BELIECBA. ®A30BbIE

[EPEXO/bI

3.3.1

[Tapoob6pa3zoBanue u KOH/JICHCAIIHSL.
Wcnapenne w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUTICHUA OT JaBJICHUA

3.3.2

AOCOMIOTHAA W OTHOCHUTENbHAA BIAKHOCTH

BO3ayxa. HacelenHslit nap

3.3.3

Teépmoe  Ttenmo.  Kpucramimyeckue u
amopdHble Tena. AHHU3ZOTPOMHS CBOWMCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTEpUATIbI

3.3.4

[InaBienne W KpucTauIM3alusa. Y aeiabHast

TertoTa riaByieHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIOBOTO OaslaHca

3.3.6

Texnuyeckue YCTpPOWCTBA: THUIPOMETP U
NICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIE€ HAHOMATEPpHUaIOB, U HAHOTCXHOJIOTUU

3.3.7

IIpakTuueckune paboTHI. H3mepenue

BJIA’JKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

41.1

OneKkTpuzaiys Tell. IEKTPUYECKH 3apsil.

I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

41.2

HpOBO)IHI/IKI/I, AUSJICKTPUKU n

MOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsaa

414

Bsaumopnelicteue 3apsnoB. 3akoH Kynona
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4.15

Onekrpuueckoe  mnoine.  HanpsoxkéHHocTh
JIEKTPUUECKOTO 1014 [TpuHIMN
cynepno3uuuu. JIMHMUM ~ HanpsHKEHHOCTH

SJICKTPUYCCKOTO I10JIA

4.1.6

PaboTa cmi  3IEKTPOCTATHYECKOTO  TIOJISL.

Ilorennuan. Pa3HocTh IOTEHIINATIOB

4.1.7

[IpoBOgHUKN U AMAIEKTPUKH B TIOCTOSIHHOM
JNeKTpudeckoM moJie.  Jludnexrpuueckas

IMPOHUITACMOCThb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHcaTopa

419

TexHWUECKHEe YCTPOWCTBA:  AJIEKTPOCKOTI,
ANIEKTPOMETP, DIIEKTPOCTATUYECKasl 3allluTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenne

ANIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar#HH#IIOCTOSIHHBIN DJIEKTPUUECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX

YcnoBus CyII€CTBOBAHUA IIOCTOSAHHOTIO

421 AJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cwua Toka. IlocTosSHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE COMPOTHUBIICHUE. Y IeIbHOE
o COIIPOTHBIICHUE BEIIECTBA
Y ITocnemoBaTennHOE, napajuieabHoe,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
PaGora anextpudeckoro Toka. 3akoH Jxoyns
425
— Jlenna
4.2.6 MOIIHOCTB 2IEKTPUUYECKOTO TOKA
427 anektpoaBkymas cuia (manee — DJC) u

BHYTPCHHCC COIIPOTHUBJICHUC HCTOYHHKA
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ToKa. 3akoH OMa i MOJIHOM (3aMKHYTO)

anekTpuueckoi nenu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHas  HPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBJICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TosynpoBoagHUKH. CobOcTBenHas 51
pUMecHast IPOBOIMOCTb
NoJIynpoBOIHUKOB. CBOMCTBa p-n nepexo/a.

[TonynpoBoHKUKOBBIE TPUOOPHI

4.2.11

OJIEKTpUYECKH TOK B DJIEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS JIMCCOITHAITH.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSTENILHEIN W HECAMOCTOSTEIbHBIN
pazpsaa. PaznuuHble TUIIBI CAMOCTOSITEILHOTO

pazpsga. Momnnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIepMeTp,
BOJIBTMETP, PpEOCTaT, HCTOUYHUKUA TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHI,
3JIEKTPOOCBETUTEIbHBIE pudopHlI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
IUOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HHKOBLIfI JUOoA, raJlbBaHHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

Usmepenne 3D/IC ucroyHnka TOKa U €ro
BHYTPEHHEro comnpoTuBieHusa. HaOmronenue

QJICKTPOJIN3a

11 KJIACC
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Kox
pasjaena

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

#H##Par###MAIT'HUTHOE I1OJIE. OJIEKTPOMAI'HUTHAA

MHAVKIUS

43.1

IlocTtosHHbIe MarHuThl. B3aumMoencreue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MaruautHoe mone. Bexktop MarHUTHOU
MHAYKIMU. [lpuHOMO — cyneprno3uuum.
Jlmann MarnuTHOM MHAyKnmMu. KapruHa
JMHUA  MarHuTHOM WHIYKUMH — TOJIS

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
Kaptuna nuHui noJist JJIMHHOTO PSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoneiicTBrue mpoBOJHUKOB

C TOKOM

43.4

Cuna Amrepa, €€ MOyJb U HallpaBJICHUE

4.3.5

Cuna Jlopenua, eé MOJTyJb u
HampaBjieHue. JIBWKeHUE 3apssKeHHOU
YaCTUILIBI B OJHOPOTHOM MarHUTHOM TIOJI€.

Pa6oTa cunel Jlopennia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOW MHAYKITUN

4.3.7

ITotok BCKTOpa MarHUTHOM HWHAYKIIUU

4.3.8

O1C WUHIYKLHUH. 3aKoH

aNeKTpoMaruuTHoi unaykuuu dapanes

4.3.9

BuxpeBoe »snekrpuueckoe mnoise. IC
WHIYKIUU B TPOBOJAHHUKE, JBHKYILEMCS
MOCTYIATEIbHO B OJHOPOJIHOM

MAarduMTHOM II10JI€

4.3.10

IIpaBuno Jlenna

43.11

NHAYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHAyKIMU
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3H€pI‘I/I$I MAarovuTHOTO IIOJId KaTyHIKu C

4.3.12

TOKOM

4.3.13 DNEKTPOMAarHUTHOE T10JIe

TexHuueckne yCTPOWCTBA: IOCTOSHHBIC
MarHurThl, SJICKTPOMArHuThl,
4.3.14 ANIEKTPOBUraTENb, YCKOPUTEH
9JICMCHTAPHBLIX 4YaCTHUL, WHIAYKIHWOHHAA

I1€4Yb

[IpakTnueckue paboTHI. N3yuyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanne nelcTBHA ITOCTOSHHOIO
4.3.15
MarHuTa Ha paMKy c TOKOM.
HUccnenosanue SIBJICHUS

3JIEKTPOMArHUTHOW WHIYKIIUHU

KOJIEBAHUA 1 BOJIHBI

5.1

#H##PartHHMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

KoneOarensHasts cucrema. CBoOOIHBIE
KoJieOanus. ['apMoHWYECKHUe KoJieOaHUsI.
511
[lepuon, dwacrora, ammuutyna u (asa

KoJIeOaHuil

[IpyXuHHBIA MasATHUK. MaTeMaTH4eCcKuii

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
5.1.3 Kunematuueckoe " JUHAMHUYECKOE

OIMMCaHKe KoJIe0aTEILHOTO JABHKCHUA

[IpeBpaiienue SHEpPruu npu
rapMOHMYECKHX  KosieOaHusx.  CBs3b
5.14 aMIUIATY IBI KoJebanuii HUCXOIHOMI
BEJIMYUHBI C aMILTUTYIaMH KoJiebaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbupiii  koHTYp. (CBOOOMHBIE
5.1.5 3JI€KTPOMAarHUTHbHIE KoseOaHus B

nacajlbHOM KoJIe0aTeIbHOM KOHTYpC.
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Amnanorus MCKAY MCXAaHUYCCKUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOAHUSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHEPIruu B UACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BI)IHY)KILGHHI)IG MCXAaHHNYCCKUC
konebanusa.  Pesomanc. Pe3omancuas
KpI/IBaSI. BI)IHy)KI[CHHI)IG

SJICKTPOMArHuTHLIC KOJeOaHusI.

5.1.8

[lepemennbiii  Tok. CuHYCOMAAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUTATYTHOE W JCHCTBYIOIIECE 3HAUCHHUE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IpousBoacTso,
nepeaadya U NoTpedieHre NIEKTPUIECKON
SHEPruU. OKOJOTMYECKHE PHUCKH IIpH
IIPOM3BOJICTBE DJIEKTPUYECKON SHEPIUH.
KynbTypa UCIIO0JIb30BAHNUS

AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

TexHudeckue ycTpoHcTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JVHUU

aNeKTponepenay

5.1.12

[Ipaktnueckue pabotel. HccnepoBanue
3aBUCHUMOCTH MEPHOJIa MAJbIX KOJIeOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChI
rpy3a. HccrnenoBanue nepeMeHHOTro TOKa
B enu u3 MOCIIE0BATEIHHO
COEeIMHEHHBIX KOHAECHCATOpa, KaTYIIKU U

pesucropa

5.2

#HHPar#t#HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanudeckue BOJIHBI, YCJIIOBUA

pacnpoctpanenus. llepuon. CkopocTh
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pacnpoCTpaHeHuss W JUIMHA  BOJIHBL.

HonepeqHHe 1 IpOJ0JIbHBIC BOJIHBI

5.2.2

#H#Par##H# Nnrtepdepennys u nudppakums

MEXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CKopocTh 3ByKa. I pOMKOCTh 3BYKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMAarHUTHbIE BOJHBI. Y CIIOBHUSA
U3ITy4eHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTanus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyymMe

5.2.5

CBoiicTBa  SJEKTPOMArHUTHBIX  BOJIH:
OTpaxx€HHe, MpeoMIIeHNe, MOoJsIpU3alys,
mudpakuusi, uHTephepeHiusi. CKOpocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxama JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne FIIEeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIEI pATUOCBS3M U TEICBUIACHUSI.
Pagnomoxamyst. DJIEKTPOMAarHuTHOE

3arps3HEHUE OKPYKAIOIIEH CpeIIbl

5.2.8

TexHuyeckne ycTpocTBa: My3bIKalbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
QUarHOCTHKAa B TEXHHUKE M MEJIUIUHE,
pajap, PpaguoONpUEMHUK,  TEJIEBHU30D,

anTeHHa, Tenedon, CBU-neup

5.3

##HPar#OIITUKA

5.3.1

[TpsimonuHelinoe pacmpocTpaHeHue

cBeTa B OJHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBera. 3aKOHBl OTPa)KEHHUS
cseta. [loctpoenue n3o0paxeHHii B INIOCKOM

3epKaje

5.3.3

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHBI MPEIIOMJICHHUSA
CBCTA. AOCOIIOTHBIN IoKa3aTecjib

MMPCIOMIICHUSA
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5.34

Iomnoe BHYTPCHHEE OTpaKCHHUE.
[IpenenbHbIi yroy MOJIHOrO BHYTPEHHETO

OTPAKECHUS

5.35

Hucnepcuss cBera. ClOXHBIM  cOCTaB

Oenoro ceeta. Lger

5.3.6

CoOwuparonme 1 pacceuBaroOlUe JUH3HI.
Tonkas nunH3a. POKYyCHOE PACCTOSHUE U
ONTUYECKass Ccujla  TOHKOW  JIMH3BL.
IToctpoenue n300pakeHui B
coOuparomMx U PAacCeUBAIOLIUX JIMH3aX.
@opMysia TOHKOW JIMH3BI. YBEJIHYECHUE,

aBaeMoe€ JIMH30U

5.3.7

[Tpenens NPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

Untepdepennuss  cBera. KorepeHTHble
UCTOYHUKU.  YclnoBus  HaONIOAEeHUS
MaKCHMYMOB u MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera.  JudpaxkmuonHas
peméTka. Y cioBue HaOMIOICHHSI TIIaBHBIX
MaKCUMYMOB npu naJIcHUH
MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBaHI/IH CBCTa

5.3.11

TexHudyeckue ycTpoicTBa: OYKH, JIyIa,
doToanmapar, MPOEKIIMOHHBIN ammapar,
MUKpPOCKOI,  TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAs  pemérka,

MoJIApOn

5.3.12

[Tpaktuueckue  pabotsl.  M3mepenue
nokasaress npeiaomiieHus. McecnenoBanue
CBOMCTB  m300pa’keHM B  JMH3aX.

Ha6J'IIOI[CHI/IC JAUCTICPCUU CBCTA
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BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl IPUMEHUMOCTH KIIACCUYECKOM
MEXAHUKU. ITocrynatet TEOPUU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOAYJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUATT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTH.
BaMeI[J'IeHI/Ie BpEMCHHU MW COKpalllCHUC

JUTHHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3b MacChl C DHEPrUEH M UMITYJIBCOM
CBOOOJIHOM dYaCTHIIBl. ODHEpPrusi TOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. DPopmyna Ilnanka  cBsI3M
SHepruM (POTOHA C €ro YacTOTOM. DHEprus

U UMITyJIbC (poTOHA

7.1.2

OTkpebITHE u UCCIICIOBAHHE
dotoapdexra. Ompite A.I'. Cronerona.

3akonbl poTtodrdhderTa

7.1.3

YpaBHenue OUHIITENHA VIS
dotoapdekra.  «KpacHas  rpaHuIa

doTorddekra

7.1.4

JaBnenue ceera. Onbitel I1L.H. JIeOenena

7.15

XHUMHUYECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHuuecKue ycTpoicTBa: (GOTOIIEMEHT,
dhoTOIaATUYHK, COJIHeUHAas Oarapes,

CBECTOAUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITEI
Pesepdopna no uccnenoBaHuIo CTPOSHUS

aTomMa. HJIaHCTapHaSI MOZCIb aToOMa
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7.2.2

Iloctynatet  bopa.  U3nyuenue wu
noryiomeHne (GOTOHOB TMpH  TEpexojie
aToMa C OJIHOTO YpPOBHSI 3HEpPruu Ha
apyroi.  Buasl  cnektpoB.  Chektp

YPOBHEW 3HEPIrUH aTOMa BOAOpOJa

7.2.3

BomnoBrie cBolicTBa dactuil. BoiHEBI ne
bpoiis. KopnyckyinsapHo-BOJIHOBOM
nyanusM. Jludpakius dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC U3JTYUCHUC.

VYcTpolicTBO U pUHIMIT paboTHI J1a3epa

7.2.5

TexHuyeckne yCcTpoicTBa: CEKTPATbHBIN
aHaJIU3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Tpaktuueckue pabotel. HaOmronenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIOAEHUS €W PETUCTpaIluu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH. OMbITHI
Pesepdopna mo ompeneneHuto cocTtaBa
paanoakTUBHOTO u3nydeHus. CBolicTBa
anbda-, Oera-, ramMma-Hu3JIyqdeHHUs.
BnusiHue pannMoakTHBHOCTM Ha JKUBBIC

OpraHu3Mbl

7.3.3

OTKpbITHE  NPOTOHA U  HEUTpPOHA.
Hyknonnas mozens siapa ['eiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4yuciio

anpa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIM  Oerta-pacmaa. [amma-
U3JIy4YEHHE. 3aKOH  PaJMOAKTUBHOTO

pacmajna
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7.3.5

OHeprusi CBSI3M HYKIOHOB B  sIJIpe.

SAnepusie cunbl. Jledekt Macchr spa

7.3.6

SnepHble peaxkumu. JleleHHE W CUHTE3

saep

7.3.7

Snepubiii  peakrop.  TepmosinepHsii
cunte3. Ilpobnembl W  MEPCHEKTUBBI
AJICPHON SHEPreTHKU. OKOJOTHYECKHE

aCIIEKTHI SICPHOU dSHEPTETUKHU

7.3.8

OnemeHTapHble  yacTHIbl.  OTKpbITHE
IIO3UTPOHA. @yH1TaMEHTAJIbHBIE

B3aUMOJICUCTBHUSA

7.3.9

TexHuueckue yCTpOMCTBA:  JTO3UMETP,
Kamepa BwunbcoHa, sAIepHBIM peakTop,

aToMHas 6omOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue
TPEKOB YacTHII (mo TOTOBBIM

dboTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHOTO HeOa. Co3Be3nus, SpKUe

3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Congeu”asa cucrema. l[lmaHeTrsl 3eMHOI
rpynnbl.  I[L1aHeTel-TUraHTBl W WX
CITYTHHKH, KapJIMKOBBIC TJIaHETHI. Maiibie

Testa CoTHEYHOU CUCTEMEI

8.3

Connne, ¢otochepa u armocdepa.

CoiiHEYHAas! aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHia U 3BE3]T

8.5

3Bé3,I[BI, HX OCHOBHBIC XaPaKTCPHUCTHUKU:
Macca, CBCTUMOCTb, paauycC, TeMIICparypa,
nx B3aMMOCBA3b. I[I/Ial"paMMa
((CHCKTpaJ'IBHHﬁ Ki1aCC — CBCTHMOCTDB».
3Bé3I[BI TJaBHOH  IOCIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY JJIA

3BE3]1 TJIABHOM MTOCIEA0BATEIbHOCTH
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8.6

H#HPar###BHyTpeHHee CTpoeHHE 3BE3[.
CoBpemeHHbIE IIPEJCTABIICHUS 0
NpOUCX0XKJIeHnU MU 3Bosirouuu ConHua u

3BE3. DTanbl )KU3HUA 3BE3]T

8.7

Mneunsiii IIyte — mama [amakTuka.
CnupanbHasg  cTpykrypa  ['anmaktuku,
pacnpeneneHue 3BE3/, Tra3a M IbUIM.
[lonoxenne u pgBuwxenue CoyHIA B
lamaktuke. Ilmockas u cdepuueckas

HOJICUCTEMBI I allakTHKU

8.8

Tuner ramakTuk. PaguorajakTuka W

KBa3apel. YEpHBIE ABIPHI B SAPAX FATAKTUK

8.9

Bcenennas. Pacmupenune Bcenennoit.
3akon XaOb6na. Pa3z0eranue rajakTHK.
Bo3pact u pamuyc BcenenHoit, Teopus
bompmioro B3peiBa. Mogenb  «ropsueit

Bcenennoi». PenukToBoe usiyueHue

8.10

Macmtabnast  cTpykrypa BceneHHOM.
Mertaranaktuka. Hepeménnsie mpooaeMbl

ACTPOHOMHUH
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBoO
«IIpocBemenue»

2. ®usuka. 11 knacc. Msikumes ['.4., byxosues b.b., Yapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AxkinonepHoe obmiectBo «M3aaTeabcTBO

«HpOCBGIIIGHI/IG»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1. Msxumes I' 4., CunakoB A.3. @usuka: Konebanus v BojaHbI. 11 KiI.:

VYueb. misa yrinyoneHHoro uzydenust Gpuzuku. — 3-¢ uza. — M.: JIpoda, 2001. —

288 c.
2. Msikues ['.5., CunsikoB A.3. @usnka: MonexynsapHas pusuka.
3. Tepmogunamuka. 10 ki1.: Yueb. 1y yriryOJIeHHOTO u3ydeHus: GU3uKH. —

3-e m31. — M.: [lpoda, 1998. — 352 c.

4, Msxkumes I'.5., CunsakoB A.3. ®usuka: Onrtuka. KBanrosas ¢usuka. 11
KI1.: Yue0. aiis yrayonennoro uzydenus pusuku. — M.: JIpoda, 2001. — 464 c.
5. Mskumies I'.4., CunskoB A.3., Ci1o0oak0B b.A. ®usuka:

Onexrponunamuka. 10-11 xin.: Yael. qiisg yrimyOneHHOTO u3ydeHus GU3HKU. —

3-e m31. — M.: [Ipoda, 2001. — 480 c.
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6. Yrny6nennoe uzyuenue pusuku B 10-11 kmaccax: Ku. [{ns yuurens /
O.0. Kabapaun, C.W. Kabapauna, B.A. Opnosa. — M.: [Ipocsemenue, 2002. —

127 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

1. KommiekT anexkTpoHHbIX mocobuit 1o kypcy ¢usuku (7-11 kmaccer) (5
CD). MunuctepctBo odpazoanusi PD, 2004

2. ®usuka. bubnmoreka Harmsaabx nocodbwuit 7-11 ki (1C: lkoma) OO0
«Mynerumenna Texaonmoruu u Juctanimonnoe O0ydenuey, 2008

3. WutepaktuBHbIN Kype dusuku st 7-11 kiaaccos. [Ipaktukym (2 CD).
HNucTuTyT HOBBIX TexHoJoTui. OO0 «Puzukon» , 2004.

®dusmka 10-11 xkmaccel. MynpruMmeauitHbeii kypce. «Pyccoout [Tabmummary,
2004

4, Bupryanenbiii HactaBHuk. @uznka 10-11 kimacec. OO0 «HoBas mkomnay,
2007.

3anumarenbHas pusuka 1y mroabHuKoB. OO0 busneccodt». Poccus, 2005.
Ucropus nzobperenuid. bonbias nerckas suuukioneaus. 000

«H3narenscTBOY, Poccus, 2009.
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