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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHIICTIUU TIpenojaBaHusi yuyeOHoro mnpeaMera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3alusiax Poccuiickon QOenepauny, peanu3yrommnux OCHOBHBIE
o0paszoBaTeIbHbIC TPOTrPAMMEBI.

Conepxanue mporpaMmbl 10 (u3Mke HampaBieHO Ha (OpMUPOBAHUE
€CTEeCTBEHHO-HAyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kimaccoB mpu 00yueHun
ux ¢uzuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHLHOCTHOTO IMOIXO/IA.
[Tporpamma no pusuxe coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM U METaIlPEIMETHBIM pe3yjIbTaTaM OOyUCHHS, a TAKKe
YUHUTHIBAET HEOOXOJMMOCTh pEaM3alldh MEXKIPEIMETHBIX CBsI3ed (U3UKH C
€CTEeCTBEHHO-HAYUYHBIMU YYEOHBIMU MpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIC
1eIu u3yueHus: (PU3UKu Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus, TUIAHUPYEMbIE
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, METaIlpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3yIbTATHI 110 TOJIaM 00YUEeHHU S,

e coaepxkaHue yueOHoro npenmera «dusukay no rogam oO0ydeHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOPA3yIOIINH
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (DU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUW  OMpedeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUN B chepe YHEPTETUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHs HOBBIX MaTEpUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
($u3UKN BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTUHBI
Mupa oOydJarommxcs, B (OpMUpPOBaHWE YMEHUN NPUMEHATh HAYYHBIM METO]
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHOBY Kkypca pu3uku Ay ypoBHS CpEHETO 00IIeT0 00pa30BaHMsI TTOJIOKEH
pAI Uael, KOTOpble MOYXKHO PAaCCMAaTPUBAThH KaK MIPUHIUIIBI €r0 MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
(Gu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢uszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpaszoBaHus SBIAIOTCSA (u3Mdeckue Teopuu ((popMupoBaHHE MPEICTABICHHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJu (yHIaMEHTAIbHBIX 3aKOHOB H
IPUHIMUIIOB B COBPEMEHHBIX IIPEACTABICHUAX O IPUPOAE, FPAHULIAX IPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS ECTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHUCTEeMHO-/IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronuxcs.
Jl1s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpPaMMe
no ¢u3zuke oOBEIMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOro Mpolecca
UCXO/sl U3 OCOOCHHOCTEW IJIaHMPOBAHHUS U OCHaIleHHus kaOunera ¢usuku. [Ipu
3TOM oOOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHMSIMHU IPOBOJIMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB IO IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHuE yAENAeTCs PEIICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacU€THBIX 3a7a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoil MOJENbIO, TO3BOJSIOUINE TMPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaK M HHTETPUPYS 3HAHMS W3
pa3HbIX pa3zenoB. /(s KauyecTBEHHBIX 3a/1a4 NIPUOPUTETOM SIBJIIOTCS 3aJaHUs Ha



OOBSCHEHHE MPOTEKaHUsI (PU3MYECKUX SIBJICHUNH U MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3NYECKOW MOJENu ISl CUTyallMd TPAKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusamu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecrieyeHuto y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKM Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMS JOKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme [0
(du3MKe yUEHNYECKUX MPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTM U  OOECIeurMBAaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALUM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHMPUYECKUX H
(dyHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHdyecKue KOMIUIEKTHI
7ab0opaTopHOro O00OPYAOBAaHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJICHHS OOYYaloIIUXCS K Hay4YHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MMO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTATIbHBIX 3aKOHOB (DU3UKH;

e (¢dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEICTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Lejeld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

nporecce U3yYeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011Iero o0pa3oBaHus:

e TPUOOpPETEeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJIEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmMupoBaHHE yMEHUN NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
0oObsICHEHUs (PUBMYECKUX SBJICHUM B TPUPOJE U 1 MPUHATHS
IIPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEUIEHUS pPa3IUYHbIX 3aJad C $BHO 3aJlaHHOM
¢uznueckoll Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GU3NUECKOW MOJEIIH, aJIEKBAaTHON yCIOBUSAM 3aa4u;

e TMOHUMaHUE (U3MYECKHMX OCHOB W NPHUHIMIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOU[YIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHMS U TPOBEICHUS
(du3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTIpeJIENICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUM JJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme Mo (U3MKE TMepeueHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NpOBEJICHUsT JIA0OPAaTOPHBIX pabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 NNO3HAHUSA

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBobOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmueitnoe ngpuxenue. JIBHKeHne MaTepUalbHON TOUKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JTUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[IpeobpazoBanne IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHUsl Tenla, OPOIIEHHOTO TMOJA yriioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OINPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble 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 kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddumuent tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAICHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC cuibl M U3MEHEHUE HMIYJbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBaHHOM TIpYy>XUHBL. [loTeHIIMaNbHAS YHEPT U Tella BOJIU3HU MOBEPXHOCTHU
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pasmepsl MoJiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana Temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUM HACaIbHOrO raza. AOCOJIOTHas TeMmrepaTrypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJHWYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUUYECKUX COCTUHEHMUI.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
JHEpPrus  OOHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenayw:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3aKoHA TEPMOJMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs mpolieccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nenrcTBus TerioBo MamwuHbL. [ukn KapHo m ero ko3g@uimMeHT Mmoje3Horo
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Teda MpPU COBEPIIEHUU pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbIW map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBnenue u
KpUCTaJuIM3alus. Y jenbHas TerioTa niaasineHus. Cyonumanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>XKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JinekrpoamHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUUecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3nekTpuueckoro mods.  [Ipuniun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKM W AWAPIEKTPUKH B AJIEKTPOCTATHYECKOM Toje. Jludnexrpuueckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DNEeKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaILIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHKA TOKA.
3akon OMa [1J1s MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. Koporkoe 3aMbIKaHuUE.

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

DNeKTpUYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IPUMECHAas MIPOBOJUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3.



DJIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBINA TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHne dIEKTpOABHXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

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

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymiecTBIsI€TCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (pakT, rumore3a, (U3MYEcKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUI OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIMUIbHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopskl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHBIE MarHuTHl. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [[pUHIUIT CyNepno3UlIMu MarHU THBIX MOJICH.
JlvEMM MarHuTHOM WHAYKIUH. KapTWHA JWMHUA MArHUTHOM WHIYKIIMU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzanMmoaelicTtBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne 3IEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MArHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CAaMOMHAYKIMHU. ODJIEKTPOJBIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUll, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanne neiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
["apmonnyeckue konebanus. [lepuon, vacrora, ammuuTyna u ¢asza KoJleOaHUI.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUi MEXKIYy MEXaHUYECKUMH U
ANEKTpOMarHuTHeiMU KoJebanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KoJjebanus. Pezonanc. BeIHYK/I€HHbBIE 31IEKTPOMAarHUTHBIE KOJIEOaHUS.

Ilepemennbiii  TOK. CHUHYyCOMAAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUCHUE CHJIbI TOKa M
HaIpPsKEHUS.

Tpaucdopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA HIH
MaTeMaTH4eCKUI MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B SN U3 MOCIE0BATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHusi ¥ JyiMHA BoOJIHBL. [lomepeyHbie W MPOJOIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI Yros MOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaroux JuH3aX. @opMysia TOHKOU JIMH3BI. Y BEJIUYCHHUE, JaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

NccnenoBanne cBOMCTB U300pa’KeHU B TMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnexTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGnronenne monsipu3anuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs! CTEKIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKHU. [IocTynaTel crieruanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHGPFHGﬁ U UMITYJIbCOM pCHHTHBHCTCKOfI qaCTHUILIbI. 9H€pFI/I$I
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccieaoBanue gorodrddexra. OnbiTel A. I'. CToseroBa. 3aKoHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, COJIHEUHas 6aTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanetapnas mogmenp aroma. Iloctynater bopa. W3nydyenue u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON YIHEPTETUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buinibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiIaiHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIUMOE
JIBAOKEHHE.

CoJsHEUHAs cucTeMa.

Connine. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlmarpamMma «CIEKTpaJbHBIA KJIaCcC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEE CTpOoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHL B sApax
rajgakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUI I ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, POJIb (PU3NUECKON TEOPUH B
dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 60a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MdyecKkas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMHN, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaAHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUW DJICKTPOIEpEAad, TIEHEPATop IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC PE3YyIAbTATHI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHbBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKAAHCKOM MO3UIIUKM 00YJaIOIIEeToCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHIATHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakKIaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUICKOM I'PAXKTAHCKON UACHTUYHOCTH, TATPHUOTH3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJIC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUI Mo (QU3UKe;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO JIEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (DOPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTHM W  TPOTHUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LIEJISIM, OLICHUBATH PUCKH TTOCIICICTBUI 1€ TEIIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa00Ty B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
Y KOMOMHHMPOBAHHOTO B3aWMOJICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1€MCTBUS:
BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUAMU W METOJIaMU
bu3nUecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB peHICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh MIPUYMHHO-CIICACTBEHHBIE CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeILCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrMHAJIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU IOJyYEHUS MHPOpMALUKU (PU3UUECKOrO COJAEp)KAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOPM HHGOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACpPXkKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIIECTBJISITH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHHOCTH;
pacrio3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ JOCTHKEHHUIO: COCTaBJATH IUIAH JIEHMCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIMiA
pEe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryjsiTUBHbIE YHHUBepPCAJIbHbIEC yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKU W aCTPOHOMHH, BBISABJISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00JacTH
($u3HUKYU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHU;

UCIIOJIB30BaTh NMPUEMBI peduieKCuu JJisi OLIEHKH CUTyalid, BHIOOpa BEpHOIO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl APYTMX TPH aHaJu3e pe3yIbTaTOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIIMOHAIbHBIN UHTEIIJIEKT, IIPEIITOTaratonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHUE NPHHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBATH €r0 TPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POopMUpOBaAHUU
COBPEMEHHOM HAay4YyHOM KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMATbHAS CHCTeMa OTCYETa, aOCOTIOTHO TBEPAOE TEIIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHur (U3NYECKuX 3a1ay;

pacrio3HaBaTh (Qu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHHUE MO OKPYKHOCTU, MHEPLUS, B3aUMOJEHCTBUE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHrue o0béMa Ted MpU HarpeBaHUM (OXJIAKIEHUH), TEIJIOBOE PABHOBECHE,
UCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHHE, BIAXKHOCThb
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMy COCTOSHMS ra3a B M30IpoLeccax, dJICKTPU3aLUs Tell,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTEHIMAIbHAs SHEPrUsi, MEXaHU4eCKas
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Yd (U3MYECKHEe BETUYMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpPeAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMMCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIEC JIEKTPUUYECKHE CBOKMCTBA BEILIECTBA U 3JIEKTPUYECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKUe BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICH HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYCHUS M EIUHUIIBI; yKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHMS MEXaHWUYECKOW JSHEPIrHM, 3aKOH COXPAHEHUsI MMIIYJIbCa,
MPUHLHUIT CYNEPIO3UIUN CHJI, MPHUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHHS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMITHI ICHCTBHSI MAIIIUH, IPUOOPOB U TEXHUICCKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICTOBAHUIO (PU3MUCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUNOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMSI, IIPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHpPOBATH PE3yJIBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIuI] ¥ TpauKOB, JIeJaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEIOBAHNS,

coOmroaTh npaBuiia 0€30MacHOr0 TpyAa MpHU MPOBEACHUHN MCCIIEAOBAHUNA B
paMKax ydeOHOTO DSKCIEpPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOCKTHOU
JEATeIbHOCTH C MCTOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOUMBIE Isl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IENOYKY PACCYXKACHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIIOJIb30BaTh IIPU PEIICHUN YI€OHBIX 33]1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSPHON WHGOPMAINK, TOTYYCHHOM W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TPU OOpalieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPONCTBAMH, NJIsi COXPAHEHUsS 370POBbS M COOIIOIEHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIEKBaTHO OLIEHUBATh
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM TPOOIIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (U3UKU B (POpMUpOBaAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LEIOCTHOCTh U €JIMHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIM AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UUECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOW (DM3HMKHU: AJIEKTPUUYECKAs] MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, DOJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, NPSAMOJMHENHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHUE, IIPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeTa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBiieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAOaKTUBHOCT;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MarHUTHBIE,
ONITHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIB3YS (PU3NUYECKHE BEIMYUHBI:
NEKTPUYECKUI 3apsll, CWJIA TOKA, 3JIEKTPUUYECKOE HAINPSIKEHUE, AIEKTPUUYECKOE
COIPOTHBIICHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIKYIAs cuia, padoTa TOKa,
MHAYKIOUS MAarHATHOro Imouisi, cuwia Awmrmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIus 3JEKTPUYECKOr0 M MArHUTHOIO INOJIEH, MEpUOA W 4YacToTa
KojeOaHuii B KoyieOaTeabHOM KOHType, 3aps]l M Cwia ToKa B IIpoLecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHHUE W
ONTUYECKAs] CHJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNb3yEeMbIX BEIMYMH, UX OOO3HAYeHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHMHY C IPYTUMHU BEINIMHAMU;

ONMMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJB3YS
(u3nuecKkre BEIUYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnana, YHEPrus CBA3H



aTOMHBIX SIJIEp, MPU OINUCAHUM TMPABUIBHO TPAKTOBATH (DU3UUECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3UMYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (DU3NYECKOU BEJIMYHNHBI,

aHANIM3UPOBATH (PU3MYECKHUE MPOLIECCHl U SABJICHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEIBHOIO U MAPaJIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHMS
CBETa, 3aKOHBI NMPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITEeHHA ana pororddexra,
3aKOH COXPAaHEHHUSl JHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHEHHs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBaEMOE IUJIOCKHUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHl MO MCCIEAOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHMIl: IpPU 3ITOM
dbopmynupoBaTh MpodIeMy/3aady U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOKEHHOTO 000y I0BaHMS, TPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBO/IbI,

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OIIEHKH MOTPEIIHOCTEH N3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JI€J1aTh BBIBOJBI IO PE3YJIbTATAM MCCIIEIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUH MCCIEIOBAaHUI B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4EOHO-HCCIENOBATENIbCKOM M IPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THbE 3aJa4d C SBHO 33aJaHHOM (HU3UYECKOUW MOJIEIbIO,
UCTIONb3Yys (U3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJU3a YCIOBUA 3a/1auu
BEIOWpATh (DU3UUECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUYUHBI U (DOPMYIIBI,
HEOOXOUMbIE NJid €€ PEIICHHS, MPOBOAUTh PAacu€Thl M OLECHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a1aul: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAY4YHO-MOMYJSIPHOM HMHPOpPMalUM, TMOJYYEHHOH U3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieyeHus: 0E30MaCHOCTH MpU OOpalleHuH ¢ TpUOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAensiTe OOs3aHHOCTU U
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJleKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAaEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpOMarHuTHAs 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢




bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sigr(zll;zllﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Nenn/m | Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl

| ®usuka — Hayka o npupoje. Hayunsie | bubnuotexa [JOK
METO/IbI II03HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32¢e2
Ponb u Mecto pusuku B popmMupoBaHun

. . bubnuorexa [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MUpPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubnuorexa [JOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

. bu6moreka [IOK
4 PaBHOMEpHOE NPSAMOJIMHENHOE JBHKCHUE 1
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO IMaEHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe nBuxenue. [[prxenue | bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[IpuHIMI OTHOCUTENBHOCTH | anmumnes.

p . bubmuoreka [JOK

8 WNuepuunanesHblie cucremsl oTcuera. [lepBblit 1

3akoH Hprorona

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuia. [IpuHuun cynepno3unuu

NIPpYXUHBI. IloTenumnanpHas SHEpTUA TCJia
BOIIM3HU MMOBEPXHOCTU 3emiu

. bub6mmoreka [{OK
9 cui. Bropou 3akon HerotoHna nmst
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH HproTOHA 17151 MaTEpUAIBHBIX bubnuorexka [JOK
TOYEK https://m.edsoo.ru/ffO0c3be8
1 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuotexa [JOK
TsKecTH. [lepBast kocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumment tpenns. Cuna
P b P Bu6mmorexa 1[OK
13 CONIPOTUBIICHUA NP ABMKEHAU TEJA B
https://m.edsoo.ru/ff0c3{76
YKUJIKOCTH WM Ta3e
[ToctynarenbHOE M BpalaTeabHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6moreka [IOK
MowmeHT cunbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHUaIbHbIX TOYEK. VIMITyJIbC CHUITBI. bubnuoreka [JOK
3aKOH cOXpaHEHHUs uMIlysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
PaGota u mourHOCTh cuibl. Kunetnueckas
o bubmuoreka [JOK
16 sHeprusi MmaTepuanbHoi Touku. Teopema 00
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEpruu
[lorenunanesHas sHeprus. [loTeHunanpHas
17 SHEPrus ynpyro neopMUpOBaHHOU bubnunoreka [JOK

https://m.edsoo.ru/ffOc461a




18

HOTCHHI/IEUIBHBIC 1 HCTIOTCHIMAJIbHBIC CUJIBI.

CBs13b pabOTHI HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas padota «lccrnenoanwe
CBiA3HU pa6OTBI CHJIBI C UBMCHECHHUEM
MEXaHHYECKOW SHEPTUHU TeJIa Ha PUMEPE
PaCTSKEHUS PE3UHOBOTO JKI'yTa»

20

KonTponbHas pabota o teme
«Kunemaruka. /luHamuka. 3aKoHbI
COXPAHEHHUS B MEXaHHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NIOJIO)KEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE

newkenne. Juddysus

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moaenu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. llkana remneparyp Llenscus

25

Uneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpPEeIHEN KUHETUYECKON DHEPTUU JBUKEHUS
MOJIEKYJl. YpaBHeHUE MeHaeneeBa-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e




27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

JlaboparopHnas padota «lccnenoBanme

28 3aBUCHUMOCTHU MEX]ly lTapaMeTpamMu
COCTOSIHUS Pa3peKEHHOTO razay
29 N3onponeccel B HACATBHOM Ira3e U UX bubnuorexa [JOK
rpadudecKoe mpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEprus TepMOINHAMAYECKOU
30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonunuectBo Temnots! u padoTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJIeaTFHOTO Ta3a
31 Buael Tenonepenaun bubmmorexa TOK
https://m.edsoo.ru/ff0c5¢c36
VY enpHasi TEMI0EMKOCTh BEIIIECTBA.
bu6moreka [IOK
32 KonndecTBo TEMIOTHI MpH TEIIIONEpEIaye.
. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
13 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [IOK
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ffOcSefc
34 HeoOpatumocTh MpoIieccoB B MpUPOIE. bubnuoreka [JOK
BTopoii 3ak0oH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/ TeroBoit bubnuoreka [JOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1J]
7 DKOJOTHYECKHE MPOOIEMbI
TEIJIOHEPTEeTUKU
38 O6o6maromuit ypok «MounekynsapHas bubnunoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938




KonTtposnpsHas paboTa o teme

bubmuoreka [IOK

39 «MonexynspHas ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)
40 [TapooGpazoBaHue U KOHICHCAIHUS. bubnuorexka [JOK
Hcnapenue u KurneHne https://m.edsoo.ru/ff0c63b6
A1 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
BO3ayxa. HaceleHHbI nap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnuueckue u
4 amopdHbIe Tena. AHU30TPOIUSI CBOWCTB bubnuotexa [JOK
KpucTamwioB. JKuIKue KpuCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIb
43 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHHE TEIIOBOTO OamaHca
P https:/m.edsoo.ru/ff0c6820
45 DIIeKTpu3aus Tell. DINEKTPUUECKUN 3apsi/l. bubnuoreka [IOK
JIBa BH1a AJIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, AUIIEKTPUKHU U
P P bu6mmoreka [JOK
46 MOJYITPOBOJHUKHU. 3AKOH COXPAHEHUS
https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOT0 3apsija
47 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bubnuoreka [JOK
To4YeuHbIN ANEKTPUUECKUHA 3aPsI] https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTB 3IIEKTPUYECKOTO TOJIA.
48 [IpuHUUI CyneprO3UIUU IIEKTPUYECKUX Bubmmorexa LIOK
p EI ynep H B p https://m.edsoo.ru/ff0c6df2
noJseu. JIMHUK HanpsHKEHHOCTH
49 PaboTa cui 3neKTpoCcTaTUYECKOro MoJsl. bubnuoreka [IOK

Ilotennuman. Pa3HOCTEH MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00




HpOBO[[HI/IKI/I " JUSJICKTPUKU B

50 AEKTPOCTATUUECKOM II0JIE. bubamorexa HOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTh

51 DnexkrpoeéMkocTb. Konnmencarop bubamorexa [HOK

https://m.edsoo.ru/ff0c7126

57 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. bubnuotexa [JOK
DHeprus 3apsHKeHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast paborta "U3mepenue |
AIEKTPOEMKOCTH KOHJIeHCaTopa"

[IpuHIHN NENCTBHS U IPUMEHEHHE

54 KOHJICHCATOPOB, KOIMMMPOBAJILHOTO amnmapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMIIeHIe AIEKTPOpruOopoB
DIJIEKTPUYECKUI TOK, YCIIOBUS €T0

55 cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenune. ConpoTusiieHre. 3aKOH
Oma 114 yyacTka 1enu
[TocnenoBarensHOE, TapauieaIbHOE,

56 CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB. 0.5 bubnuoreka [JOK
JlaGopaTtopHnas pabota «3y4yeHue https://m.edsoo.ru/ff0c74£0
CMEIIAHHOTO COEMHEHUS PE3UCTOPOBY

57 PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpudeckoil nenu. Kopotkoe 3ambikaHue.

58 JIaGopatopHas pabota «3mepenue I/1C 0.5 Bubmorexa LIOK

HCTOYHHUKA TOKA U €0 BHYTPECHHCT O
COIIPOTUBJICHUS»

https://m.edsoo.ru/ffOc7ae0




DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COMPOTUBJICHUS

59
METaJJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh
60 DneKTpuYecKuu TOK B Bakyyme. CBoUCTBa
AIIEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
. bubnuotexa [JOK
61 IpUMecHast mpoBoauMocTh. CBoWCTBA p—n-
https://m.edsoo.ru/ff0c84ae
niepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI
DIIEKTPpUYECKHUN TOK B PACTBOpaXx U
2 paciiaBax 3J€KTPOJIMTOB. bubnuoreka [JOK
DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.
. . bu6moreka [IOK
63 CaMoOCTOATENBHBIN U HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue npuOopbl U yCTPOMCTBA U UX
P PUDOPHL B yCTp bu6mmoreka [JOK
64 npakTuyeckoe npumenenue. [lpasuna
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
. bubnuorexa [JOK
65 O6o0maromuii ypok «JeKTpOJMHAMUKA 1
https://m.edsoo.ru/ff0c88be
KounTtponbHas pabora no teme
«Qnekrpocraruka. IlocTossHHbBIN
66 3JIEKTPUUECKUN TOK. TOKH B pa3IuyHbIX bubnuoreka [JOK
cpenax» /Beepoccuiickas mpoBepovHas https://m.edsoo.ru/ffOc8a8a
paboTa pu MpoBeICHNHN Ha OyMaKHOM
HOCHTEIIE
67 PezepBHblit ypok. KoHTposibHas paboTa 1o bubnuoreka [IOK

TeMe "DnexkTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56




68

PesepBHeiit ypok. O6oO0maromuii ypox 1o
temam 10 krnacca

bubmuoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nenn/m | Tema ypoka Konrpoiasbubie | IlpakTHyeckue
Bcero o0pa3oBartejibHbIE
padoTsbI padoThI
pecypcsbl
[TocTostHHBIE MAarHUTHI B X
1 B3anMoaeiicTBre. MarautHoe mnose. Bektop 1 bubnuotexa [JOK
MAarHATHOM MHAYKIHH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHITYKITUU
MaruuTtHoe 1noJjie NPpoOBOJHUKA C TOKOM.
. bubnuorexa [JOK
2 OnbiT Opcrena. Bzaumonelicteue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [JOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO TOJIsSI HA IPOBOJAHUK C
4 tokoM. Cmita Amniepa. JlabopartopHas | 1 bubnuoreka [{OK
pabota «lccnenoBanue nelCTBUS https://m.edsoo.ru/ff0c9acO
IIOCTOSTHHOT'O MarHMTa Ha paMKy C TOKOM)
JleficTBHE€ MarHUTHOTO TOJIA HA
bubmuoreka [JOK
5 JBUKYILYIOCA 3apsDKEHHYH0 yacTuny. Cuia 1
https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cuibl Jlopenia
DOnekTpoMarHuTHas UHAYKIUs. [Totok
6 BEKTOpa MarHuTHoU nuaykuuu. J/1C |

MHIYKIHAN. 3aKOH JIEKTPOMAarHUTHOU
unaykiuu Papazes




JlaboparopHnas padota «lccnenoBanue
SABJICHUSA BHCKTpOMaFHHTHOﬁ HHIAYKIOUN»

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

NHAyKTUBHOCTB. SIBI€HUE CAMOUHAYKIIUU.
O/1C camMOMHIyKIIMH. DHEPrusi MAarHUTHOTO
TOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MaraHuTHoe ToJie.
DJEeKTPOMArHUTHAS HHTYKIIHSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa no teme «MarHutHoe
noJsie. DIeKTPOMarHuTHAs MHIYKIUS»

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOaHUS.
I"apmonnueckue konebanus. Y paBHCHHE
rapMOHHMYECKHX KoJjiebanui. [IpeBpamenue
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padota «MccnegoBanue
3aBUCHUMOCTH MEpUO0/1a MaJbIX KoJebaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B UACaTbHOM
KoJiebaTeTbHOM KOHTYpE. AHAIOTHUS MEXKTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




MECXAaHUYCCKUMHU U I-)JIeKTpOMaI‘ HUTHBIMU
KOJICOAHUSAMU

15

®opmyna ToMcoHa. 3aK0OH COXpaHEHUS
SHEPrUM B UICATHHOM KOJICOATSIIEHOM
KOHTYypE

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxaromuX KoJIeOaHUIX.

BoiHyXIeHHbIE MEXaHUYECKHE KOJIeOaHMUsI.
Pe3onanc. BemyxacHHbIE
3JIEKTPOMArHUTHbIE KOJieOaHus

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANIPSHKCHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso, nepenaya
U IOTpeOIeHUE PIEKTPUUECKOM SHEPTrun

19

YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHHUE
ANIEKTPUYECKOT0 3BOHKA, F'€HEpaTopa
MIEPEeMEHHOT0 TOKa, JMHUM AJIeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIPH IIPOU3BOJACTBEC
QJICKTPOSHCPTIUM. KyJ'IbTypa HUCIIOJIB30BaHUA
QJICKTPOSHECPTIUU B MOBCEIHEBHOM KU3HU

21

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacpoCTpaHEeHHs U IJTMHA BOJIHBI.
[Tonepeunsie U TPOOJIbHBIE BOITHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc




SHGKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBA U

bubnuoreka [IOK

23
ckopocTtb. [Ikana 3neKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUHUIIBI PaIUOCBSI3U U TEICBUACHHUS.
PazButune cpencts cBa3u. Pagnosokamnus
bubnuorexa [JOK
25 Kontponsnas padota «Konebanust v BOTHBD) 1
https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B
. . bubnuotexa [JOK
26 OJIHOPOJIHOM cpenie. ToueuHbIi HCTOYHUK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
. bu6moreka [IOK
27 cgeta. [loctpoenue n3o0pakeHuu B
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenominienne cBera. [lonHOE BHYTpEeHHEE
28 oTpaxkeHue. [IpenenpHbIN yrom noiaHoro bubamorexa LHOK
P - ped o https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKECHUS
29 JlabopaTtopHas paborta «3mepenue bubnuoreka [JOK
MOKa3aTels MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n300pakeHuld B JIMH3E.
. bu6mmoreka [JOK
30 @opMyia TOHKOW JIMH3bL. Y BEJIUYECHHE
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas padota «MccnegoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Hucnepcus ceeta. CloxHBII cocTaB 6e10ro
32 cseta. LIget. JIaboparopHas paboTa

«Ha6.]'IIO,[[eHI/Ie AUCTIEPCUU CBETa»




13 Wutepdepenmus ceera. Judpakius cera. bubnuorexa [JOK
JudpaknroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpudOPHI U yCTPOiicTBa U
yCJIOBUS UX 0€30MaCHOTO MPUMEHEHUS
['panuIIBI TPUMEHUMOCTH KJIACCUYECKOU
36 MexaHuku. [locTynarel cnenuaibHOU bubnmorexa [TOK
' Y : https://m.edsoo.ru/ff0cf862
TEOPHUHU OTHOCUTEITHHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeJIeHre BPEMEHHU M COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON
. bu6mmoreka [IOK
38 yacTullbl. CBSI3b MacChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKos
39 KonTtponsHas padota «Ontuka. OCHOBBI bubnuoreka [JOK
CIICIMAIbHON TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Inanka. Jueprus u bubnuoreka [JOK
UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
A1 OtkpsiTHE U HccnenoBanue Gotorddexra. bubnuoreka [JOK
Omneitet A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddekra. YpaBHEeHHE
- (Ii P P bubmuoreka [JOK
42 DunmrerHa s Gotoaddexra. «Kpacnas
https://m.edsoo.ru/ff0d015e
rpanuna» Gorospdexra
13 JNasnenue ceera. Onbitel [1. H. JIebenena. bubmuoreka [JOK

XHUMHYECKOE JEUCTBHUE CBETA

https://m.edsoo.ru/ff0d04a6




TexHuueckue ycTpouCTBa U IIPAKTUYECKOE

44 npuMeHeHue: (poTosnemMenT, GoToaaTIuK,
coJIHEeYHasi OaTapesi, CBETO IO,
45 Pemenne 3amaq mo teme «3J€MEHTBI bu6mmoreka [IOK
KBaHTOBOM OMTHUKN https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OMNbITHI
bubmmoreka [{OK
46 Pezepdopna mo paccessHIIO 0-4aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bubnuorexa [JOK
47 [Toctrynatel bopa 1
https://m.edsoo.ru/ff0dOafa
s3nyyenune u nornomenne ¢GoTOHOB IPHU
i ¢ P BuGmmorexa 1[OK
48 Mepexoie aToMa ¢ OJHOTO YPOBHS SHEPTUU
. https://m.edsoo.ru/ff0dOafa
Ha Ipyroil. Buael ciektpoB
BomHoBEIe cBOMCTBA yacTHIl. BOJIHEI e
49 Bbpouis. KopnyckynsipHO-BOJTHOBOW bubnuoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0dOca8
U3JIy4YCHHE
OTKpBITHE PAAHMOAKTUBHOCTHU. OMBITHI
50 Pezepdopna o onpeaeneHno cocraBa bubmmorexa [TOK
POOPA pea https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO U3IIYy4EeHUS
CporuictBa anbda-, 6eTa-, raMmMa-u3TydeHUs.
51 Brnusinue painoakTUBHOCTH Ha )KUBbIC
OpraHU3Mbl
OTkpbITHE TPOTOHA U HEUTPOHA. M30TOMBI.
50 Anba-pacnan. DNeKTPOHHBIW U bubnuorexa [IOK

MO3UTPOHHBIN OeTa-pacma. ['amma-
W3JIy4YCHHE

https://m.edsoo.ru/ff0d1162




53

OHeprus cBA3U HYKJIOHOB B siipe. SnepHble
peakuuu. SnepHsid peaktop. [Ipodiemsr,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3JEMEHTAPHBIX YACTHII.
Kpyrasliii cton «@yHaaMeHTAIbHbIE
B3auMoJieucTBuUs. EnquncTBO prusmueckon’
KapTHUHBI MUDPa

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

55

Oransl pa3BuTHs actpoHomu. [Ipuknannoe
Y MUPOBO33PEHYECKOE 3HAUEHUE
actpoHoMuu. Bun 3B€3mHOTO Heba.
Co3sBe3nus, sIpKue 3B€3bl, IUNIAHETHI, UX
BuauMoe aBmwkeHne. CoJIHEUHas cucTeMa

56

Counune. CoHeuHast akTUBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI TJIABHOW MTOCIJIEIOBATEIBHOCTH.
Bnyrpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spotronnu COJTHIA U 3BE3]T

58

Muneunsin [1yrs — Hama I'anakTuka.
ITonoxenne n npmxenue CoyHLA B
lNanaktuke. 'anaktuku. YepHble ABIPLI B
sIpax raJlakKTUK




59

Bcenennas. Pa3beranue ranakruk. Teopus
Bonbiioro B3peiBa. PennkroBoe n3mydeHue.
MeraraiakTuka

60

Hepemennbie mpo0ieMbl aCTpPOHOMUU

61

KontponsHas padota «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMAIILHON U S THIECKOH
chepax nesaTeTpHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Ponb u Mmecto pusuku
Y ACTPOHOMMH B COBPEMEHHOM HAY4YHOU
KapTUHE MHUpa

64

O6o06matomuii ypok. Poss pusmdeckoit
TEOpHUH B ((OPMUPOBAHUY TIPEICTABICHUH O
(bu3nvecKkoi KapTHHE MUpa

65

O6o06matromuii ypok. Mecto pusndeckoit
KapTHHBI MUPa B OOIIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
PUPO/IC

66

PesepBHbIil ypok. MaruutHoe noiie.
DNEeKTpOMarHuTHask UHIYKIUS

67

PesepBhbliil ypok. OnTuka. OCHOBBI
CHeLMaJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pezepunblit ypok. KBanToBas pusuka.
DeMeHThl aCTPOHOMMHU U acTPOU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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YUYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

10 KVIACC

Msxumes I'.4., byxosue b.b., Corckuit H.H. «®u3uka. 10 knacc. Yueonuk. bazosslii u yrinyonéuusiii yposau. ®I'OCy». —
11-e u3n., crep. — Mockga : [Ipocsemienue, 2024 r.
11 KIIACC

Msxkumies I'.4., byxosues b.b., Uapyrun B.M. «®wu3uka. 11 kinacc. YueOHuk. ba3oBsiii u yriny06néunsiit ypoBau. ®I'OCy». —
11-e u3n., crep. — Mockga : [Ipocsemenue, 2024 r.
METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

o JImmaktuueckue matepuansl ®uszuka 10, 11 kiracc / A.E.Mapon, E.A.Mapon. — M.: UznarenbctBo «JIpodar,
2023.

o Temarnyeckue KOHTPOJBHBIE U caMoOCTOsITeIbHBIE paboThl Mo ¢usuke 10, 11 xkmacc / O.U.I'pomuesa. — M.:
H3narenpcTBO «OK3aMeH», 2023 1.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

e AHMMauuun dusnyecknx obvekTos. http://physics.nad.ru/

o uBaa ¢pu3mka: obyuyatowas nporpamma. http://www.int-edu.ru/soft/fiz.html
o YpoKu $pu13MKK c ncnonbzosaHnem MHTepHeTa. http://www.phizinter.chat.ru/
e  ®usuka.ru. http://www.fizika.ru/

o ®dusunKa: Konnekuma onbitos. http://experiment.edu.ru/
o ®du3nKa: 3NeKTpoHHaA Konnekuma onbiTos. http://www.school.edu.ru/projects/physicexp
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