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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro0 ypoOBHSI Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHIICTIUU TIpenojaBaHusi yuyeOHoro mnpenmera «Puszuka» B 00pa3oBaTENIbHBIX
OpraHu3alusax Poccuiickon QOenepanuu, peanu3yrommnux OCHOBHBIE
o0pa3oBaTeibHbIC TPOTrPAMMEBI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MHpa oOy4daromuxcs 10—11 kiaccoB nmpu 00yueHun
ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEITEIHLHOCTHOTO MOIXO/IaA.
[Tporpamma no usuxe coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJIMETHBIM U METaIlPEIMETHBIM pe3yiIbTaTaM OOyUYCHHS, a TaKKe
YUHUTHIBAET HEOOXOIWMOCTh pEIM3aAlUM MEXKIPEIMETHBIX CBs3eH (QU3NKU ¢
€CTEeCTBEHHO-HAYUYHBIMU YUYEOHBIMU MpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIC
1eIU u3ydeHus: (PU3UKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IJIAHUPYEMbIC
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Qu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

duspka Kak Hayka o HaumOosee OONIMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hHU3MYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHM, HM3ydaeMbIX XUMHEH, OHOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHHue  (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJOTUN B chepe YHEPTETUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMU CBONCTBaMHU U Apyrux. M3yuenue
($bu3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydJarommxcs, B (OPMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeHETro 00Iero 00pa30BaHMs OJIOKEH
pAI Uael, KOTOPbIe MOYXKHO PacCMAaTPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (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. EE peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM 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 KPYrOM TE€XHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN N3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a TaKkxke 00CYXKICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopun ((popMUpOBaAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIN MOAX0J B Kypce (U3UKUA peau3yeTcsl MpPexe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronInuxcs.
Jl1s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke OOBEIWHEHBI B OOIMIMI CIMUCOK YYEHWYECKUX MPAKTHUYECKUX pabdoT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX 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, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYMH H
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAENIAeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 117151 pacU€THBIX 3a7]a4 NPUOPUTETOM SIBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TaK U HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauecTBEHHBIX 3a/lay IPUOPUTETOM SIBJIIIOTCS 3aJlaHUs Ha
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OOBSCHEHHE MPOTEKaHUs (PU3MYECKUX SBJICHUNA W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJAENU [Jisi CUTyalud HPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecrieueHuto y4yeOHOro mpouecca 0a30BbId YypOBEHb Kypca (M3HKU Ha YPOBHE
cpeaHero oOIero oO0pa3oBaHMS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe (PU3MKH AOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M  O00OECIEeUMBaeT 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
dopMupyetcst B BUAE TEMaTHYECKUX KOMILUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
7abopaTopHOro O00OpPYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX 1ab0OpaTOpHil.

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 MPEJCTABICHUI O HAYYHOM METOJI€ MO3HAaHUS U (GOPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

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

e (¢dopMHpOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIIOJb30BAHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX IOKA3aTENIbCTB;

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 CPEJHET0 00111ero 00pa3oBaHUs:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmupoBaHHEe yMEHUN NPUMEHATb TEOPETHUUYECKUE 3HAHUA IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pU3NUECKOr MOJEINH, aIEKBAaTHON YCIOBUSM 3a1a4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJICHUS
(Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a W HMHTEpHpeTaluu UHPOpMalUH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

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

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), 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
NpOBEJIEHUs JIa0OpaTOPHBIX PAOOT W OMBITOB € YYETOM HMHIAUBHIYATbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEP) KAHUE OBYYEHUA

10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (u3HKe.

MopaenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HaydHble rumnotessl.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBI KOOPJMHAT.
Ciio)keHue nepeMenieHUil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOE IBIKEHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHU
MaTepUabHON TOYKH OT BPEMEHH.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmHeitHoe neuxenue. JBrmkeHne MaTtepuaibHOM TOYKH MO OKPY>KHOCTHU
C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u wactora oopamieHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH)KEHUE CHAPSJOB, LICMTHBIE U PEMEHHBIE NEpEaaUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATUYECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue IBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

7



HaGmionenue paBukeHusl Teia, OPOIIEHHOrO TMOJA YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABUKEHHUS C LIEJIbIO OINPEICIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HploTOHA 1711 MaTepraibHbIX TOUYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoaddunueHt tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAICHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi
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N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuanbHOW TOYKM (Tejia), CHUCTEMbl MATEPHUABHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPTUs yIpyro
nedopMUpoBaHHON NPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS Tella BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C ©3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHs] MEXaHUYECKOU dHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

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

Pa3znen 3. MouiekyasipHasi pU3UKa U1 TEPMOANHAMMKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJEIN CTPOCHHUSI Ta30B, >XUJIKOCTEH H
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyii. KonmdectBo BemecTBa. [loctosauas ABorajpo.



TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpHHM HACAIbHOro rasza. AOCONIOTHas TeMmiepaTrypa Kak Mepa
CpellHEe KWHETUYECKON HHEpruu TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeliecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHUIA.

OnbiThl 0 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEaJbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJWMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt monae3Horo
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nevictBus TeroBod MammHbl. [lukn KapHo u ero kosduimeHT moJe3HOTO
JOEUCTBUS. DKOJOTNMYECKHUE MPOOJIEMBI TEINTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEPruM Teja IMPU COBEPIICHHH PabOTHI: BBIJIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuainbl. [lnaBnenune u
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnexTpusanus Tell. DIeKTPUIECKuii 3apsi. J[Ba BUIa dIEKTPUIECKUX 3aPSI0B.
[IpoBogHWKHM,  AWAIAEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXPaHCHHS
AIEKTPUYECKOTO 3apsia.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabota cun anektpocraruueckoro nosist. [lotennuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOIHMKHM W [OHMAJIEKTPUKUA B 3JEKTPOCTaTHUYECKOM Toiie. [(uanexrpuyeckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHudyeckne YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEAUHEHUE IIPOBOTHUKOB.

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

DNEeKTpOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHuyeckue YyCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHUE: aMIepMeTp,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN N0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyu MaTEeMAaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonoeusa: MexaHM4ecKoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJICKTPOJIMTHUYECKAs  JIUCCOLMALIMA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHUE IBIKEHUN C HUCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MAaTEpPUajIoB, B TOM YKCJI€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHAaAs UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3auMoaelicTBiE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHON MHAYKIUU. [[pUHIMT Cynepno3uuy MarHUTHBIX MOJEH.
JluHMM MarHuTHOW WHAYKIUH. KapTWHAa JWMHUMA MArHUTHOM WHAYKIIMW T1OJISI
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUNA WHIYKIUH
MAarHUTHOTO TMOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBiieHUE. [[BHUKeHHE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Itojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ONEKTPOABUKYIIAs CHIA HHIYKUHH B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE 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 MHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE KOJ1€0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalieHne sHepruu Mpy rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJICOATETHHOM KOHTYDE.

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

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE 3JieKTpodHepruu. KynbTypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEIbHON CHUCTEMBbI (MPYXKUHHBIM WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AJNIEKTPOMArHUTHBIX KOJIEOaHUA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyiMHa BOJHBL. [lomepeuHble W NOPOJOJIBHBIE BOJHBIL.
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 anektpomaruutHoi#t BoiaHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Painonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

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

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX 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.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHuH.

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

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexne. JIyd cBera. ToueyHbId HCTOYHUK 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 cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTHYECKasl cuiia TOHKOM JuH3bL. [locTpoenne n3olOpaxeHnil B cOOMparomux u
pacceuBaronux JinH3ax. DopMyra TOHKON JUH3bI. Y BEIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

Hudpakuusa cBera. HudpakuumoHHas peméTka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

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

[TonHOEe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpPOCKOMa, TeJIECKOMaA.

Ha6monenne naTepdepeHnm 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, nabopamopmvie pabomoi
N3mepenune nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH

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

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpAlllEHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPruer U UMIYJIbCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTHs
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
doTorddexra. YpapHenue DiHmTerHa 11 Pororddekra. «KpacHas rpaHuiia
doTorddexra.

Haenenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

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

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

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 TMepexojie aroMa C OJHOTO YPOBHS DHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/IA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHoHTaHHOE U BBIHYXICHHOE U3JTyUYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenue nuHedyaThiX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHTHI, JO0Ka3bIBAIOIIME CJIOXKHOCTh CTpoeHus sanpa. OTKpwITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHuio coctaBa paauoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TamMma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oera-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPIeTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckne ycTpoHWCTBA W MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, 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 actpoHoMmuu. [IpukinaaHoe U MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3M1BI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 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
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibiioro B3peiBa. PemmkToBOE M3ITydYeHUE.

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 cO3Be3Ausl CEBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

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 MHUpaA, POJib (PHU3NUECKON TEOPUH B
dbopMupPOBaHUY MPEICTABICHUN O (PU3HYECKON KapTHHE MHPa, MECTO (PU3NUeCKO
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce oCyIiecTBIsSETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (Qu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUWH HA OCH KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKLIMI, NpPHU3HAKU MOJ00HS TPEYroJbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonozus: »nekTpuyeckue SBIECHUA B JKUBOM NpPHUPOAE, KojeOaTellbHbIe
IBW)KCHUS B J)KMBOU IPUPOJE, ONTUYCCKUE SBJIICHUSA B KUBOU IIPUPOAE, NEUCTBUE
paauanyy Ha )KUBbIE OPTAHU3MBI.

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

l'eocpaghusi:  marHuTHbIE TIOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JMHUM DIIEKTpOIEpead, TIEHEPATOpP IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN amnmapart, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.
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IHIVIAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUSA ITPOI'PAMMUBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) JOKHO OOECIEUUTh JTOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3VYJIBTATBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamMera «Duznkay TO0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEIbHOMN JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOopMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

NPUHATHAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIE€STEIBHOCTh B MHTEpPECaX TI'pa)kKIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIum;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIMSIMU 1 Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKON JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMYHbIM cdepaMm npodecCuoHaNIbHOU AESTENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHUe OfbITa JIEATeNbHOCTH JKOJOTHYECKON HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOU [EeATEeIIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3VYJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyaIU3UpOBaTh  MpodieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesaATh LENU ACATEIIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHHUS MPOOJIEMBbI C y4ETOM aHaIM3a WMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITOJIHITH pa0OTY B YCJIOBUSIX PEaTbHOI0, BUPTYaJIbLHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOJIEM.
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Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(pu3HUECKON HAyKU;

BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATEIbCKON M MPOCKTHON JESATEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJACp)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
MHTEpPIpETalliy, MPEeoOpa3oBaHUI0O W TPHUMEHEHUIO B PA3MYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPKACHUH, 3a]]aBaTh MMapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE peHICHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHNUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3YYEeHUHU (U3HKH,

JaBaTh OL[EHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX PEIMETOB;

BBIJIBUraTh HOBBIE UJIEH, IpeJiaraTb OpUTrHHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIMYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyY€HUS MHPOpMAIUKU (PU3NUECKOTO COAEPKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATH IIOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEPIpeTalnnio MHPOPMAlUU pa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OpPTaHHU3aI[MOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI YPrOHOMUKHU, TEXHUKHU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX M ITHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHaYeHUs MHPOPMAIMHU U LEIEBONH ayAUTOPUH, BHIOMpPAst ONTUMAIBbHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIIH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYIIECTBIISITh OOLIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0TO YJIEHA KOJIJIEKTUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBHUS IO €€ JOCTMIKEHHUIO: COCTaBIIATh IUIaH ACHCTBHIA,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOET0 BKJIAJIa M KaXI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TNPOEKThI, OLEHUMBATh HAEH C TMO3HMIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUHMMOCTH;

OCYIIECTBIISITh ITO3UTHBHOE CTPAaTErM4YE€CKOE IOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTESHUI;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
(u3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEBHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHMsIM, BHOCUTh KOPPEKTUBHI B NIESATEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JICUCTBUA W MBICTUTEIBHBIX IMPOIECCOB, WX PE3yJIbTaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

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

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
JESATENBHOCTH;

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 10CTHKEHHS TUYHOCTHBIX PE3YIIbTATOB OCBOCHUS IIPOTPAMMBI T10
busMke I ypOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJECTh HANpPaBJICHUSI PA3BUTHSI COOCTBEHHON IMOIIMOHAILHON CepHl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONIEH CTPEMIICHUE K JOCTIXKEHUIO IEIH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3VJIBTATbI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIbHOCTH JIFOJIEH;
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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-KHHETHUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKECHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

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

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3UYECCKUX 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 MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3MUYSCKUX 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 KOHCTPYHPOBATh YCTaHOBKY,
(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 »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
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 (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIHI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKHA HETPOTUBOPEUNBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yUYCHHbBIE 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(POPMANMH, 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 3HAHUS 110 (U3UKE B MOBCEHEBHOM KU3HU 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 BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJICH,
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 koniry o6yuenus B 11 kiaacce mpeMeTHbIE pe3yJbTaThl 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 MPAKTUYCCKOW NEATCIHHOCTH JIIOACH, 1ETOCTHOCTh M E€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 PEHIeHHH (PU3MUECKHX
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 WHAYKUUSA, JACHCTBUE MArHUTHOTO TIOJ Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekTprueckuii 3pdexT (pororddekT), cBeTOBOE MaBlIeHNE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

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

AJEKTPOMArHUTHBIE SIBJIEHUSA (MIPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
WHAYKIMS MarHuTHOIO IMojs, cuia Ammnepa, cuia JlopeHna, MHIYKTHUBHOCTH
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 TPABWILHO TPAKTOBATh (U3MUCCKUI
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO GU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS H MPOIECCHI, HCIOIB3YS
(¢u3HUecKre BEIMYUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI
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 BEIWYUHY C JPYTHUMH BEJIUYHHAMM,
BBIYUCTISTh 3HaUCHHUE (DU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[koyns—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 COXPAaHCHHS MacCOBOI'0 YHCIIA, TOCTYyJIaThl 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 H3MEPEHUMN: 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 HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIC0BATh 3aBUCHUMOCTH (PU3HYECCKHUX BEJIIMUMH C HCTIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YyIbTATHI
MTOJTYYEHHON 3aBHCHMOCTH (DM3WYCCKUX BEIWYUH B BUIE TaOIWI[ U TpadHKOB,
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 UCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPONCTB 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,
HEeoOXonUMbIe Il €€ pelleHHs, TPOBOAUTh Pacu€Thl U OLICHUBATh PEAIbHOCTD
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 PEILICHNHU Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJOTUHU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMU U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMaLUM, TOJYYEHHOW U3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYHaeMYI0 HH(POPMAIIHIO;

OOBSACHATh MPHUHIMUIBI JACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME NPOIIECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
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’Karolllel cpene;

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 PEIICHUE pacCMaTpUBaeMON MPOOIIEMBI.
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TEMATHUYECKOE IIVTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaundyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThl padoTsbI
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
)
11 M3HRA M METOMEL HAYRHOTO 2 1 https://m.edsoo.ru/AV1IAWVNQO
MTO3HAHUS
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHAY
Hroro mo pazaeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
o ) N
3.1 CHOBH! MOTICKyIAPHOKHHETHHCCROM 9 1 https://m.edsoo.ru/[HRGV8NOPE
TEOpUHn
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6ERS9
Ar .
3.3 DETETHBIE COCTONHI Bemectsa 5 https://m.edsoo.ru/HSM355JCH
®da30BbIE MEPEXOIBI
Hroro no paszneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
4.1 OneKTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

I1 i i .
4.2 OCTONHHBIH SICIIPHHCCIIH TOX 12 1 1 https://m.edso0.ru/GEWTDQXWW
Toxu B pa3IMyHbIX Ccpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
[TPOIT'PAMME
11 KJTACC
KosmuecTBo yacos
HaumeHoBaHue pa3ieioB U TeM JaexkTpoHHble (HUGpoBbIe)
Ne ni/m Konrtpoasbnbie | IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. JIEKTPOAUHAMUKA
11 Mariirioe moste. SeKTpoMarHHTHas 11 1 3 https://m.edso00.ru/Z2Q390NG8
WHIYKINS
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CRATITICCITLE H SICKIPOMATIITHEIC 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJeOaHus
M
2.2 CRATIHCCRIE H SHCKIPOMATHITHRE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTHka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTHU
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM

3.1 OCHORHI CICIATLHOM Teopit 4 hitps://m.eds00.ru/AQUCOVDK2
OTHOCHUTCIIBHOCTHU
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOM OTITUKHU 6 https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue aToMa 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.edso00.ru/97MC9DZXQ
Hroro no pazgeny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKN
5.1 DNIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 O6o0matoriee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT' PAMMObBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaT, Ha TMpUMEpax pojib W MecTto (u3uku B
(hopMUPOBaHUHU COBPEMEHHOW HAYYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN NEATETBHOCTH

monen

10.2

Y4uUTHIBAaTh IPAHULIBI TPUMEHEHHS U3Y4EHHBIX (PU3MUECKUX MOIETeH:
MaTepHuaibHas TOYKa, MHEpIHalbHAs CHUCTeMa OTc4€Ta, abCOJIIOTHO
TBEPJIOE TEJIO0, UACATBHBIN I'a3; MOJEIIA CTPOEHHUS Ta30B, KUIKOCTEN U
TBEPABIX TEJ, TOYEUHBIA OJIIEKTPUYECKHM 3apsii — IpPU pPEUICHUU

(buznueckux 3aaa4y

10.3

Pacnio3naBaTh (u3znueckue siBJIEHUS (MPOLECChl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KMHETHUYECKOW TEeOopHUH
CTpOEHHUs BEIIeCTBA U DBJCKTPOJAWHAMUKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEIHOE IBMKEHHE, CBOOOJHOE MajIeHHe
TN, JBUKEHUE MO OKPYXHOCTH, MHEPIHS, B3aUMOJCHCTBUE Tel;
muddy3us, OpOYHOBCKOE JBHIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPABIX TeN, W3MEHeHue oObéMa Ten TMpu  HarpeBaHHUU
(oxyaxkJiIeHuu), TEIJIOBOE paBHOBECHE, HCIapeHue, KOHJICHcaIus,
IUTaBJICHUE, KPUCTAIM3alMsl, KUIIEHHWEe, BIAXHOCTh BO31yXa,
NOBBIILIEHUE JIaBJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIy I[apaMeTpaMd COCTOSIHUS Traza B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaa0B

10.4

OnuchiBaTh MEXaHUYECKOE [JBW)KEHUE, HCHOIb3YysS (U3UUECKUe
BEJIMYMHBI: KOOPJIMHATA, TyTh, IEpeMeIleHIEe, CKOPOCTb, YCKOPEHHUE,
Macca Tela, Cuila, MMIYJIbC Tejla, KWHETHYecKas »JHeprus,
NOTEHIMAJbHAsE HHEPrus, MeXaHudeckas paboTa, MeXaHUuYecKas
MOIIHOCTh; TNpPH OMMCAHUM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HCHOJBb3YyEeMbIX BEIUYMH, MX OOO3HAYeHHsS U EAUHUIIBI,
HaXOJUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (U3UYECKYIO BEIUUUHY

C ApYIriMHU BCIMYNHAMU
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10.5

OnwuchIiBaTh H3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIJIOBBIC
SIBIICHUS, MCMOJb3ys (U3MUYECKUE BEIMYMHBI: JaBJICHHE Trasa,
TEMIIepaTypa, CpPEIHsAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBMOKCHUS MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYJI,
KOJIMYECTBO TEIJIOTHI, BHYTPCHHsIS OHeprus, pabora Trasa,
KO3 (DUIIMEHT TOJIE3HOTO JCWCTBUS TEIIOBOTO JBHUTATENs;, IMPHU
ONMHMCAaHWUK  TMPAaBWJIBHO  TPaKTOBaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUYCHUS W CIAMHHUIBI, HAXOIUTh
(GopMyJiB, CBS3BIBAIONINE JAHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh MU3y4EHHBIE JJIEKTPUYECKHE CBOICTBA BellecTBa U
JNIEKTpUYecKHe sBJIEHUS (TpOLECcChl), HCMOIb3yd (QU3NUYECKUE
BEJIMYMHBI:  JJIEKTPUYECKUI  3apsa,  DJIEKTpUYECKOEe  IOJIE,
HanpspKEHHOCTh  TMOJISL, TOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONHMCAaHWU  TPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICH
WCIOJIb3YEMbIX BEIUYMH, WX OOO3HAUEHHUS W €JUHMIIBI; YKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAHHYIO GU3NYECKYIO BETUUYHUHY C IPYTUMHU

BECJIMYMHaAMH

10.7

aHAM3UPOBaTh (PU3UYECKUE TPOLECCHl W SBICHUS, HCIOIB3YS
¢u3nveckre 3aKOHBI M TMPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
Il u 111 3akonsr Hr0TOHA, 3aKOH COXpaHEHHsI MEXaHUYECKON SHEPTHH,
3aKOH COXPaHEHHSI IMITYJIbCA, IIPUHIIHIT CYITEPITO3UITIH CHIT, TIPUHITHIT
pPaBHOIIPABHS WHEPIUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJISPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHHSI BELIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpeaHel KWHETHYECKOW SHEPrHy TEIUIOBOTO IBIDKEHHS MOJICKYIN C
a0COJIIOTHOW TeMITepaTypoi, TEPBbId 3aKOH TEPMOJIUHAMHKH;, 3aKOH
COXpaHEHHs DJJICKTPUYECKOTO 3apsjaa, 3akoH KyioHa; mpu sTOoM
pa3iinyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOe

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

10.8

OOBICHITE OCHOBHEIE IMPUHIUIIBL HeﬁCTBHﬂ MallvH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinuatb YCIOBUS HUX 0e30I1acHOIO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINOIHATE SKCIEPUMEHTHI 110 MCCIIEIOBAaHUIO (PU3MUYECKHX SBICHUMN
U TIPOLIECCOB C UCHOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIOTe3y y4eOHOTO
OKCIIEpUMEHTa,  coOMpaTh  YCTaHOBKY M3  IPEUI0KEHHOTO

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

OcymiecTBiATh OpPSMbIE W KOCBEHHBIE H3MEpeHHS (HU3NIECKUX
BEJIMYUH; TPU 3TOM BBIOMpATh ONTHUMAJIBHBIN CHOCO0 M3MEpEeHUus U

HCIIOJIB30BaTh U3BCCTHBIC METO bl OIICHKU HOI‘peI_HHOCTeI;'I I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHU; IPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (UKCHUPOBATh PE3yJAbTAThl TOJYYCHHOH 3aBUCHMOCTH
(U3NYEeCKUX BETMYUH B BUJIE TAOIUI] ¥ TPa(QUKOB, IETIATh BHIBOIBI 10

pe3ysibTaTaM UCCIIeOBaHUs

10.12

CobOmonath mpaBmwiia 0€30MacHOrO TpyJda IMpU  IPOBEIECHUU
UCCIEIOBAaHUN B paMKax Y4eOHOTrO SKCIIepUMEHTa, Yy4eOHO-
HCCIEA0BATENBCKON M IIPOEKTHON JEATEIBbHOCTH C MCIOJb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3a/IaHHON (PU3MUECKOU MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHE 3aKOHBl W MPHUHIIMIIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (QU3UYECKYI0 MOJIElb, BBIIEIAThH
(uznueckre BeTUYUHbBI U (OPMYJIIbI, HEOOXOIUMBIE JUIsl €€ pereHuUs,
MPOBOJUTH Pacdy€Tbl M OLEHUBATh PEAbHOCTh IOJY4YEHHOTO

3HaueHUs! (PU3NYECKOMN BETNUHHBI

10.14

Pemath  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IETIOYKY PACCYKACHUN C OMOPOIl Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘IGCKI/IG SABJICHUS

10.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUHM JUIsl IOWCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallui U TPEJCTABICHUS Y4EOHOW W HAy4HO-MOMYISIPHOMN
uH(bOpPMAIIMK, MOJIYYEHHON U3 Pa3NUYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoIMTH MpUMEpPHI BKJIa/la POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKHU, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUEC 3HAHUS I10 (1)I/ISI/IK6 B MOBCEIHEBHOMU
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 DOKOJIOTHYCCKOI'0 TIIOBCACHHA B

OKpYyKarollen cpene

10.18

PaGoTaTh B rpymie ¢ BHIIOJHEHHEM PAa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TpyMNINbl, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUPOBATL JACATCIIbBHOCTE B HCCTAHIAPTHBIX
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CUTyalludXx, aJJCKBATHO OLCHHMBATH BKJIAJ[ KAXIAOI0O M3 YYACTHHUKOB

TPYIIIBI B PEHICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaTh Ha TMpuUMEpax pojb U MeCTO (U3UKH B
(hopMUPOBaHUHU COBPEMEHHOW HAYYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B MPAKTUYECKOU NEATEIIBHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4UTHIBaTh IPAHULIBI TPUMEHEHHS U3Y4EHHBIX (PU3MUECKUX MOIeTei:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, siAepHas MOJIENb aTOMa, HyKJIIOHHAs

MOJIeNIb AaTOMHOTO si/ipa MpH peleHNH GU3NIECKUX 3a1au

11.3

PacnioznaBath ¢usnyeckue sBieHUs (MPOLECChl) U 0OBICHATH UX HA
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKA W  KBAaHTOBOW  (DU3WKH:
JNeKTpuYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aWMOJEWCTBUE  MAarHMTOB,
JNIEKTPOMArHuTHAsE WHIYKLUHWSA, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIDKYLIMHCS 3apsif, 3JIEKTPOMarHUTHbIE
KojeOaHus W BOJHBI, NPSIMOJIMHEWHOE paclIpoCTpaHEHUE CBETa,
OTpakeHHe, mpelomiieHHe, uHTepdepeHus, audpakuus U
HOoJIApU3aIUsl CBETa, AUCIIEPCHUs CBETa, (OTOAIEKTpUUECKUil 3PpPexT
(boToapdexT), cBeTOBOE NaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

paanOaKTUBHOCTDb

114

OnuceiBaTh U3y4€HHBIE CBOICTBa BelIeCTBa (IIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, YIEKTPHUUECKYIO IPOBOIUMOCTD PA3TUYHBIX
Cpel) H DJIEKTPOMAarHWTHbIE SBJICHUA (IIPOLECCHI), HCIOIb3Ys
(busznueckue BENUYMHBL: DJCKTPUYECKUW 3apsl, cujla TOKa,
JNEKTPUUECKOE  HANpPSIKEHHE, DIIEKTPUUYECKOE COMPOTUBIICHUE,
pa3HocTh noteHruanos, I/1C, paboTa Toka, UHIYKIHUS MarHUTHOTO
noyisg, cuia Amrmepa, cuia JlopeHna, WHAYKTUBHOCTH KATYIIKH,
SHEPTUsl JIEKTPUUYECKOrO0 MU MAarHUTHOTO MOJIEH, MEepUoJ M 4acToTa
Kosie0aHu# B KoJ1e0aTeIbHOM KOHTYpE, 3apsijl M Chjla TOKa B IIpolecce
TapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KojebOaHu#,  (oKycHOe

PaCCTOAHUC U ONTUYCCKasA CHJIa JIMH3bI, IIPpU OIMMMUCAHUHN ITPABUIIBHO
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TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YeMbIX BEIHYMH, HX
00O3HAuCHHUsI W EIWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3bIBAIOIINE

JaHHYIO (PU3MUYECKYIO BETMYUHY C JPYTUMU BEIMYUHAMHU

115

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEITUYMHBI: CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NIEpUOJ IoJypacnaaa, SJHeprus CBsI3M aTOMHBIX SJ€pP; IPU ONTUCAHUHU
OPaBUJIBHO TPAaKTOBaTh (U3UYECKUM CMBICH  HCIOJIb3YEMBIX
BEJIMYMH, HUX OOO3HAUEHUS W EOUHUIIBI; YKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYyrUMU

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

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SIBICHUSA, HCIOIb3YS
¢bu3myeckne 3aKkoHBl W TNPUHIMNBL:  3akoH Owma, 3aKOHBI
MOCJIEI0BATEILHOTO M TapajieIbHOTO COEAMHEHHUS MPOBOJHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3J€KTPOMarHUTHOM MHIYKIINH, 3aKOH
MPSIMOJIMHEHHOTO paCIPOCTPAHEHUs CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  IIPEJIOMJICHHs CBETa, YpaBHEHHWE OWHINTEWHA Ui
dboTodrddekrra, 3aKOH COXpAaHCHHUS DSHEPTUU, 3aKOH COXPaHCHUS
HMMITyJIbCa, 3aKOH COXPaHEHHs JJIEKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHHUsI MaccoBOrO 4YHCNIa, TMOcTynarsl bopa, 3akoH
paIMoOaKTUBHOTO pacraja; Mpu O3TOM pPa3inyaTh CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA, €r0 MATEMATHYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIpl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HAIpaBJICHUEC BCKTOPA HHAYKIIMKM MarHUTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMCBIBATb I/I306pa)KeHI/I€, co3gaBacMo€ IINIOCKUM

3€pKajoM, TOHKOW JIMH30U

11.9

BBINOIHATE SKCIEPUMEHTHI 110 UCCIICIOBAaHUIO (PU3HMUYESCKHUX SIBICHUN
U TPOLIECCOB C MCIOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX W3MEPCHUM;
npu 3ToM GOpMYIUPOBATH MpoOIeMy (3aa4y) U TUIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIUIOKECHHOTO

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

11.10

OCYH.[GCTBJ'IHTL npsAMbIC MW KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHH,; IIPU 3TOM BBI6I/IpaTB OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh N3BCCTHBIC MCTOAbI OICHKH HOFpeIHHOCTeﬁ I/I3MepeHI/II71

11.11

HccnegoBaTh 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C UCIIOJIB30BaHHUEM

NpSAMBIX M3MEPEHMH; IIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
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(uKCcHpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCHUMOCTU (DU3HUECKUX
BEITUYHH B BHJIC TAOJIHUII ¥ TPAQUKOB, JIENIATh BBIBOBI 110 pe3yJbTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBmiia 0€30MacHOrO Tpyda TMpH TPOBEICHHUH
UCCIEOBaHUN B paMKax ydeOHOro OJKCIIEpUMEHTa, Y4eOHO-
M CCIIEI0BATEIBCKOM U IPOEKTHOU JE€ATEIBHOCTH C UCII0JIb30BaHUEM

U3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOpHOro 000pyA0BaHUS

11.13

Pemrate pacuérHble 3a7a9¥ € SBHO 33JaHHOH (PU3UUECKON MOJEIBIO,
UCIOJIb3YS (PU3MUECKUE 3aKOHBI W MPHUHIMIBI; HA OCHOBE aHalIM3a
yCIOBUSL 33Jauyd  BBIOMpPATh (PU3UYECKYI0 MOJENb, BBIIEISAThH
(u3nueckne BETUYUHbBI U (OPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelIeHHUs,
MPOBOJUTH pPacdy€Tbl M OLEHUBATh PEATBbHOCTh IOJY4YEHHOTO

3Ha4YCHHS (PU3UIECKOUN BEIMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauyd:  BBICTpAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHUBYIO LIEMOYKY PACCYXKJICHHI C OMOPOIl HAa U3yYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SIBJIICHUSA

11.15

Wcnonb3oBath mnpu pemieHHH Y4eOHBIX 337ad  COBPEMEHHBIE
WH(OPMALIMOHHBIE TEXHOJOTHUU JJIsi TOUCKa, CTPYKTYpUpPOBAHUS,
WHTEpIpEeTali U MPEICTaBICHUS Y4eOHOW W HAy4YHO-TOMYISIPHOMN
nH(pOpMaLIKH, TOJTYYEHHON U3 pa3lIuYHbIX UCTOUYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH MPHUHLIMIBI ACHCTBUS MAlllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyarh YCIOBUS UX O€30MaCHOTO HCIOJIb30BaHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoaUTH mpUMEpPHI BKJIa/la POCCUMCKUX M 3apyOeKHBIX Y4EHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOM
KU3HHU OJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[eHI/II/I C
HpI/I60paMI/I Hn TCXHHUYCCKHUMU YCTpOﬁCTBaMH, JI1 COXPaHCHUSA
300pOBbs H CO6JHOI[€HI/I${ HOPM 3KOJIOTHYCCKOI'O IIOBCIACHHA B

OKpYy’Karollen cpene

11.19

PaGoTath B rpyrie ¢ BHIIIOJHEHUEM PA3IMUHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TIpyIIbl, PAIMOHAIBHO  PACHPEACIATH
0053aHHOCTM M IIJIAHUPOBATH JIEATENIbHOCTh B  HECTaHAAPTHBIX
CUTYyallUsiX, a/leKBaTHO OIICHMBATh BKJIAJ KaXJOIO W3 YYaCTHHKOB

IPYIIBI B pelIEHnE paccMaTpuBaeMoi poOIeMbl
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HNPOBEPAEMBIE JIEMEHTBI COAEPKAHU S

10 KJIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

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

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenmupoBanue ¢GU3NUECKUX SBICHUN U
MPOIECCOB. Hayunsie TUTIOTE3BI.
®usnyeckue 3aKOHbl W TEOpHH. [ paHUIBI
MPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
bu3ukn B GOPMHPOBAHUHM COBPEMEHHOM
HAay4yHOW KapTHUHBI MHUpPa, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHKA

2.1

KNHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHHUYECCKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopus

2.1.2

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

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NyrTd ¥ IepeMEllCHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU

41




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 BSI3KOM JKHJIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

JUHAMUKA

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

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI
MaTCpHaJIbHbIX TOYCK. I/IMHYJ'IBC CHJIBI H

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B MCO.

PeakTuBHOE JBIKCHUE

2.3.3

PaGora cunsl

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYECKOM SHEpTrun

2.3.6

[TorenumaneHass sHeprus. [loTeHuumanbHas
JHEprus YIpyro nepopMHupoBaHHON
npyxuHsl. lloTeHuuanbHas 5SHeprus Tena

BOJIM3U MMOBEPXHOCTHU 3emnu
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HOTGHI_II/IEUIBHLIG 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, KOTIEp, MPYXUHHBIN 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

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

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 MO,I[CJIGP'I

3.1.3

Macca wmonekyn. KosuuecTBo BelecTBa.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'ICKy.]'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

I"azoBble 3akoHbI. M30mpoLiecchl B uacaibHOM
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 pa3pCKEHHOT'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 TEPMOIUHAMUKH.
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 TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BbIE [IEPEXO/IbI

3.3.1

[Tapoo6pa3zoBanue u KOHJICHCAIIUS.
Wcnapenne w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUTICHUA OT AaBJICHUSA

3.3.2

AOCOMIOTHAA W OTHOCHUTENbHAAd BIAKHOCTH

BO3ayxa. HacelenHslit nap

3.3.3

Teépmoe  Ttenmo.  Kpucramimyeckue u
amopdHbie Tena. AHHU3ZOTPONMHS CBOWMCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIIbl

3.3.4

[InaBienne W KpucTauIM3alusa. YaeabHast

TerioTa raByienus. Cyonmumanus

3.3.5

YpaBHEHHE TEIIOBOTO OaslaHca

3.3.6

TexHuyeckue yCTpOMCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIE€ HAHOMATECpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTuueckue paboTHI. N3mepenne

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OneKkTpuzaius Tell. JIEKTPUYECKUM  3apsil.

I[Ba BU A DJICKTPUYICCKUX 3apsa10B

41.2

HpOBO)IHI/IKI/I, AUSJICKTPUKU n

MMOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsiaa

414

Bsaumopnelicteue 3apsanoB. 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

[IOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

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

47




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
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11 KIIACC

Kox
pasjaena

Koanposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTtosuubie MmarauTel. B3aumoaeiicteue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarauTtHoe mone. BekTtop MarHUTHOM
MHAYKIMU. [lpuHOMO — cynepno3uuuu.
JIuann MarnuTHOM MHAYKUMH. KapTtuna
JVMHUA  MarHUTHOM WHIYKUHH  TOJIS

IIOCTOAHHBIX MAarHuTOB

4.3.3

MarauTHOE MOJie MPOBOJAHUKA C TOKOM.
Kaptuna nuHMi noas JJIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHNKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoericTBue npoBOTHUKOB

C TOKOM

43.4

Cuna Amrnepa, €€ MOyJb U HalpaBJICHUE

4.3.5

Cuna Jlopenua, eé MOJTyJIb u
HampapjieHue. JIBrb>KeHue 3apsiKEeHHOU
YaCTUILIBI B OJJHOPOTHOM MarHUTHOM II0JI€.

Pa6oTa cunel Jlopennia

4.3.6

SIBneHue 3HeKTp0Mal"HPITHOfI HHAYKIIUU

4.3.7

ITotok BCKTOpa MarHUTHOM HWHAYKIIUU

4.3.8

O4C WHIYKLNH. 3aKoH

aNeKTpoMaruuTHoi unaykuuu dapanes

4.3.9

BuxpeBoe snekrpuueckoe moise. OJIC
UHAYKIIMY B TPOBOJHMKE, ABIKYLIEMCS
HOCTYyNaTeIbHO B OJTHOPOJTHOM

MAarduMTHOM II10JI€

4.3.10

IIpaBuno Jlenna
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4.3.11

NHAYyKTUBHOCTS. SIBnenune

camounaykuuu. 9J1C caMonHAyKIMU

4.3.12

3H€pI‘I/I$I MAariMuTHOIO IIOJIsI KaTYIOKH C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE T10JIe

4.3.14

TexHnueckne yCTPONCTBA: MOCTOSIHHBIE
MarHHTBhlI, AIIEKTPOMArHUTHI,
AIIEKTPOBUTaTEb, YCKOPHUTENH
AJIIEMEHTAPHBIX YaCTUL, HWHIYKIIMOHHAS

I1€4Yb

4.3.15

[IpakTnueckue  pabOTHI. N3yuyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
HUccnenoBanne HOeWCTBUS IIOCTOSHHOIO
MarHbura Ha  paMKy C  TOKOM.
HUccnenosanue SIBIICHUS

3JIEKTPOMArHUTHOW MHIYKIIMHU

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

KoneOarensnasgs cucrema. CBoOOIHEBIE
KoJieOaHusl. ["'apMoHUYECKHe KOJIeOaHwMs.
[lepuon, wacrora, amrumTyna u ¢asa

KoJIeOaHuil

5.1.2

[IpyxuHHbBIA MasgTHUK. MaTemMaTu4ecKui

MasTHHK

5.1.3

YpaBHeHHE TapMOHUYECKUX KOJICOAHHIA.
Kunemarnyeckoe ¥ JUHAMHUYECKOE

OIMMCaHKe KoJIe0aTEILHOTO JABHKCHU A

5.1.4

ITpeBpanienue SHEPruu pu
rapMOHHMYEeCKHX  KojeOaHusx.  CBs3b
aMILIATY b KoJie0aHuit HCXOJIHOM
BEJIMYMHBI C aMIUTUTYJJAMU KoJieOaHul eé

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenpupii  koHTYp. (CBOOOIHBIE

SJICKTPOMATrHUTHBIC KoJIeOaHUs B
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UCATbHOM  KOJeOaTeaTbHOM — KOHTYpE.
AHanorusi MexXJay MEXaHUYEeCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSMU.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHU SHEPIrunu B UACAJIbHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BI)IHY)KILGHHI)IG MCXAaHHNYCCKUC
konebanus. Pesomanc. PesonHancHas
KpI/IBaSI. BI)IHy)KI[CHHI)IG

SJICKTPOMArHUTHBLIC KOJeOaHusI.

5.1.8

[lepemennbiii  Tok. CuHycOMIaIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUTUTYTHOE W JACUCTBYIOIIECE 3HAUCHHUE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IpousBocTBo,
nepeaaya u noTpedIeHUe dIEKTPUIECKON
SHEPruU. OKOJOTMYECKHE PHUCKH IIpU
IPOM3BOJICTBE AJIEKTPUUYECKON SHEPIHUU.
KynbTypa UCIIOJIb30BAHUS

OJICKTPOOHEPIUU B HOBCCHHCBHOﬁ KHU3HU

5.1.11

TexHudeckne ycTpoicTBa: cericMorpad,
ANEKTPUUYECKUIN 3BOHOK, JTUHUT

aNeKTponepesay

5.1.12

[Tpaktuueckue pabotel. lccnenoBanue
3aBUCHUMOCTH TEPHOJIa MAJIbIX KOJeOaHuu
rpy3a Ha HUTH OT JAJUHBI HUTU M MacChl
rpy3a. MccrnenoBanue nepeMeHHOTO TOKa
B Henu u3 MOCIIeI0BATEIHHO
COCAMHEHHBIX KOHJEHCATOPa, KATYIIKU U

pesucropa

5.2

MEXAHUYECKHUE

N SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanu4deckue BOJIHBI, YyCJIIOBUA

pacupoctpanenus. Ilepuon. CkopocTh
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pacnpocTpaHeHuss W JJIMHA  BOJIHBL

HonepeqHHe 1 IpOAO0JIbHBIC BOJIHBI

5.2.2

WnTepdepentus u mdpaxus

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTbH 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS
U3ITyYEHUs]  3JIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenTanus Bektopos E, Bu v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  IJIEKTPOMArHUTHBIX  BOJIH:
OTpa)x€HHE, MPeIOMJICHUE, MOJISIPU3ALINSL,
mudpaknuusi, uHTEpPepennus. CKoOpoCcTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne >IIEeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIEI paTUOCBS3H U TEJICBHUICHHS.
Pagnomoxamyst. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPY)KAOIIEH CpelIbl

5.2.8

TexHudyeckne yCTpOWCTBA: MYy3bIKAJIbHbIE
UHCTPYMEHTHI, yAbTPa3BYKOBast
JTUarHOCTHKAa B TEXHUKE U MEIUIIMHE,
pajap, paaMONpPUEMHHK,  TEJIEBU3OD,

anTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[TpsimonuHelinoe pacrmpocTpaHeHue

cBeTa B OJAHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
cseta. [loctpoeHue n300paxeHHil B TIIOCKOM

3epKaje

5.3.3

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHBI TPCIIOMJICHUA
CBCTA. AOCOIIOTHBIHM IoKa3aTcjib

MMPCIOMIICHUSA

52




5.34

Iomnoe BHYTPECHHEE OTpaKEHHUE.
[IpenenbHbIi yroy NOJHOIO BHYTPEHHETO

OTPAKECHUS

5.35

Hucnepcuss  cBera. CIIOXKHBIA  COCTaB

Oenoro ceeta. Lger

5.3.6

CoOwuparolue U pacceuBarolIvue JTUH3BI.
Tonkas nuH3a. POKYCHOE paccTOsHUE U
ONTUYECKass cujga  TOHKOM  JIMH3BL
IToctpoenue M300paxKeHH B
coOuparomMX U PAacCEeUBAIOLIUX JIMH3AX.
@opmysia TOHKOW JIMH3BL. Y BEIWYEHHUE,

aBaeMoe€ JIMH30U

5.3.7

[Tpenens NIPUMEHUMOCTH

reOMETPUYECKON ONTUKHI

5.3.8

Unrtepdepennuss  csera. KorepenTtHble
HCTOYHHUKH. YcaoBus HaAOIIOEHUS
MaKCHMYMOB u MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT MABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkumst  cBera. Judpakmuonnas
peméTka. Y cloBue HaOOCHUS TJIABHBIX
MaKCUMYMOB npu naJIcHUH
MOHOXPOMATHUYECKOTO cBeTa Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10

HOHHpI/IBaHI/IH CBCTa

5.3.11

TexHudyeckue ycTpoOMCTBa: OYKH, IyIa,
doToanmnapar, NPOEKIIMOHHBIM amnmapar,
MUKpPOCKOII,  TEJECKOI,  BOJOKOHHAas
ONTHKa,  AU(PpPaKIMOHHAS  peméTKa,

MoJIApoOn g

5.3.12

[Tpaktuueckue  pabGotel.  M3mepenue
nokasaresns npenomiieHus. Mecnenosanue
CBOMCTB  M300pakeHMH B  JIMH3aX.

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

6.1

I'panuibl NIPUMEHMMOCTH KJIACCUYECKOU
MEXAHUKU. ITocrynatet TEOPUHU
OTHOCHUTEJIBHOCTH: WHBApHUAHTHOCTh
MOAYJII CKOPOCTM CB€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHTEILHOCTD OJIHOBPECMCHHOCTH.
BaMeI[J'IeHI/Ie BpEMCHHU MW COKpalICHUC

JUTHHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3b MacChl C DHEPTHECH W HMITYJIECOM
CBOOO/IHOM YaCTHIIBL. ODHEPrusi TOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKHU

7.11

®otonbl. Dopmyna Ilmanka  cBsi3m
sHepruM (POTOHA C €T0 YaCTOTOW. DHEPrus

U UMITyJIbC (poTOHA

7.1.2

OTkpbITHE u UCCIICIOBAaHHE
dotoadpdexra. Ompiter A.I'. Cronerosa.

3akoHbl poTordhdexTa

7.1.3

YpaBHenue OUHIITENHA VIS
dotoadpdexra.  «KpacHas  rpaHHIIAY

doTorddekra

7.1.4

HaBnenue ceera. Onbitel I1L.H. JIeOenena

7.15

XHUMHUYECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHuuecKre ycTpoicTBa: (OTOIICMEHT,
dhoTOIaATYHK, COJIHEYHAas Oarapes,

CBECTOAUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITEI
Pesepdopna no uccienoBaHuIo CTPOSHUS

aTomMa. HJIaHCTapHaSI MOZCIb aToOMa
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7.2.2

Iloctynatet  bopa.  M3nydenue wu
noryiomeHne (GOTOHOB TMpH  IEPexoe
aToMa C OJIHOTO YpPOBHSI SHEPruM Ha
apyroi.  Buael  cnektpoB.  Cnektp

YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

BonHoBeIe cBoiicTBa yactuil. BosHbl 1€
bpoiis. KopnyckynsapHo-BoJIHOBOM
nyanusM. Judpakims 2MeKTpoOHOB Ha

KpHUCTaJIax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC U3JTYUCHUC.

VYcTpolicTBO U IpUHIMIT paboTHI J1a3epa

7.2.5

TexHnueckue ycTpoucTBa: CIEKTPaIbHbBIN
aHayn3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Tpaktuueckue pabotel. HabGmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHUS W PETUCTPAIH

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuo cocraBa
pannoakTuBHOro wu3nydeHus.. CBoiicTBa
anbda-, Oera-, ramMmma-u31y9CHHUsL.
BnusiHue pamuMoakTUBHOCTH Ha JKUBBIE

OpraHu3Mbl

7.3.3

OTKpbITHE  [POTOHA U  HEUTpPOHA.
Hyknonnas moznens siipa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

anpa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacman. [amma-
U3JIy4eHHe. 3aKOH  paJuOaKTUBHOIO

pacmajna
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7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJpe.

SAnepusie cunbl. Jledekt Macchr spa

7.3.6

SnepHble peakumu. JleneHue M CHHTE3

saep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbIN
cunte3. [IpoOnemMbl M  NEPCIEKTHUBbI
AJEPHOM DHEPreTHKU. KOJOTMYECKHe

aCIIEKTHI SICPHOM dSHEPTETUKHU

7.3.8

OnemeHTapHble  4acTullbl.  OTKphITHE
IIO3UTPOHA. @yHITaMEHTaJIbHbIE

B3aUMOJCUCTBHUS

7.3.9

TexHuueckue yCTpoWCTBa:  JO3UMETD,
Kamepa BwuibcoHna, sIepHBI peakTop,

aToMHas 6omOa

7.3.10

[Tpaktuyeckue pabotel. HMccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

dboTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qHOTO0 Heba. Co3Be3musi, SpKHUe

3BE3/IbI, INTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Congeu”asa cucrema. IlmaHeTsl 3eMHOU
rpynnbl.  [lmaHeThI-THTaHTBI W UX
CITYTHHMKH, KapJIMKOBBIC TUTAHETHI. MaJibie

Testa CoTHEYHOU CUCTEMEI

8.3

Connue, dortochepa u  armocdepa.

CoiHEYHAast aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHia U 3BE3]T

8.5

3Bé3,I[BI, HX OCHOBHBIC XapaKTCPUCTUKMH:
Macca, CBETUMOCTD, paanycC, TEMIICpATYypa,
nx B3aMMOCBA3b. I[I/Ial"paMMa
((CHCKTpaJ'IBHHﬁ Ki1aCcC — CBCTHUMOCTB).
3Bé3I[BI TJaBHOM  IOCIEA0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTEY JJIA

3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH
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8.6

Buyrpennee CTpOCHHE 3BE3.
CoBpemeHHbIE IIPEJCTABIICHUS 0
IPOUCXOXKJICHUH U 3Bomonry CoaHIa U 3BE3/1.

Jrarbl JKU3HN 3BE3

8.7

Mneunsiii Ilyte — Hama ['amakruka.
CnupasnibHasgs  cTpykrypa  lanakTukwy,
pacnpeneneHue 3BE3/A, Tra3a U IMbUIM.
[lonoxenne wu ngBwxkenue CoiaHua B
lamaktuke. Ilmockas wu cdepuueckas

OJICUCTEMBI I ajlakTHKU

8.8

Tuner ramakTuk. PaguorajiakTuka |

KBa3apbl. YEPHBIE OBIPHI B SAPAX FaTaKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOI.
3akon XaObna. Pazberanue rajgakTHK.
Bo3pact u pamuyc BceneHnnoil, teopus
bompmoro B3peBa. Mogens «ropsueit

Bcenennoi». PenukToBoe u3iydeHue

8.10

Macmtabnast cTpyktypa Bcenennoii.
Mertaranaktuka. Hepeménnasie mpo0aembl

ACTPOHOMHUH
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