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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3anusaXx Poccuiickon denepauuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHue
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOyuaromuxcs 10—11 kiaccoB npu 00yueHuun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢pusuke coorserctByeT TpedoBanusiM GI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM O0y4YeHHs, a TaK¥Ke
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
eI U3ydeHust (U3MKU Ha YPOBHE CpEIHEro oOuiero oopa3oBaHus, MiIaHUpyeMble
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Qu3uKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE Pe3yIbTaThI 110 TOJIaM 00yUYEHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu 00 okpykaromieMm Mupe. [IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
11 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4yaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMA  ONpeNeNseT XapakTep M pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTUH B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oO0y4arommxcsi, B (OPMUPOBAHHUE YMEHUU TNPUMEHSITh HAYYHBIH METOJ
MO3HAHUS [P BBINOJHEHUU UM YUYE€OHBIX UCCIEAOBAHMM.

B ocHOBY kypca hu3uKy 1151 ypOBHS CPETHETO 00111eT0 00pa30BaHMs MOJI0KEH
pAa e, KOTOPbIE MOKHO PacCMAaTPUBATh KAaK MPUHLMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKU
3aBEPIUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nmueckux Teopuil. Begymum B Kypce sBIseTcCs
GopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3nKu ¢ pazBUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMH
1 HKOJIOTMYECKUMU ITpodIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKUM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YYSHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEJCTBOM BBEJECHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOIOTIONB30BAHUS U YKOJIOTUIECKON O€30MTacHOCTH.

Crep>xHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
oOpa3zoBaHus SIBIAIOTCSA (u3ndeckue Teopuu ((popMupoBaHHE MPEICTABICHHUA O
CTPYKTYpE MOCTPOCHUs (PU3NYECKON TEOpUHU, POJu (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUM OCTH
TEOPUH, JJIS ONTMCAHUS €CTeCTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3MKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTAITBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTPaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIUCOK YYCHHMYECKHX IMPAKTHUECKHUX padoT.
Bbinenenne B yka3aHHOM IepedHe J1a0OpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIIIETCA yYaCTHUKaMU 00pa30BaTebHOrO Mpolecca
UCXO/sl U3 OCOOCHHOCTEW IJIaHMPOBaHHUS U OCHaIleHHs kaOunera ¢usuku. [Ipu
3TOM O0ECleYuBaeTCsl OBJIAJEHUE OOYYaIOIIMMUCS YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
MOCTAHOBKY OIBITOB O MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue ynensieTcs pelieHnIo pacu€THBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
¢u3nyeckoll MOJENBIO, TO3BOJSIOUINE TNPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. /(s KaueCcTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISTIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOMLICH
KU3HU, TpeOyroume BbiOOpa (U3NYECKOW MOJENnu ISl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ tpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero o0OIIero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LHUKIa. B xkabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIeurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMM IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHUMM M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHUUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUSA JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE LIM(PPOBBIX 1a00paTOpuil.

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

e (opMHpOBaHHE HHTEpeca U CTPEMJICHHA OOYyYaloUIUXCsl K HayuyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BaHUEM
(¢u3nyecKX 3HaHUN U HAYYHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHUEM CIIEAYIOIUX 3a7a4 B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011ero 00pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHWKY, MOJIEKYJSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmupoBaHHE yMEHUH NPUMEHATb TEOPETHUUYECKUE 3HAHUSA IS
OOBsCHEHHS (PU3NYECKUX SBICHUHA B NPHUPOAE U Uil TNPUHATHUSA
MPAKTUYECKUX PELICHHUI B MOBCEHEBHOM KU3HU,



e OCBOCHHME CHOCOOOB pEUICHUs] PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOM
dbu3nyeckol MOAENbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIIHLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 33]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUSI Ha OKPYKAIOUTYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaIni,
OTIpeIeNICHUs] TOCTOBEPHOCTH MOJTYUYEHHOTO PEe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHSI YMEHUM MPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpaMme 1Mo (U3MKE TepeYeHb JIa0OpaTOPHBIX H
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
NpOBEJICHUsT JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl IO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUH B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HaydHble rumnotessbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemernienre, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U THEpeMEIICHUA
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBoOomHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuponmHeitnoe aprxenue. JIBikeHre MaTepraaibHON TOUYKH 10 OKPYKHOCTH
C MOCTOSIHHOW MO MOXYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIUHEWHAsA CKOPOCTH.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA UM IPAKTUYECKOE NPUMEHEHHE: CHOUIOMETP,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBVDKCHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenue aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO OMPEICICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA [1711 MaTepUaibHbIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJIbKeHUs, kaueHus ). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHNUS MPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpanaTeIbHOE JBUYKEHHUE a0COIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO oOcHu BpauieHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMITyJbCa Tejla. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanpHas SHEPTHUS. [ToTenunanbHas SHEPTHUS yIpyro
nedopMUpoBaHHON NPYKUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTHU
3emMiu.

[ToTeHunanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHSI MEXaHUYECKOU SHEPTHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MMHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIbI0 JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanue cBsizM pabOThl CUJIBI C U3MEHEHUEM MEXaHMUYECKON 3HEepruu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO JKIyTa.

Pazaea 3. MoJsiekyasipHas pu3suka ¥ TEpMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI YaCTHI[ BElIeCTBa. MOJENIN CTPOCHUS Ta30B, >KUIKOCTEH U
TBEPABIX TEN U 00BICHEHHUE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KomndectBo BemecTBa. IloctosaHas ABorajpo.

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



Mogens upeansbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNTbHOrO rasza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OnpiTel 10 MU PY3UHN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOLAsi TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl €€ n3MeHenus. KonnmuectBo TermioTsl U pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIIOTHI IpU TeTuionepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJMHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

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

TeroBele  mammuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamuHbl. [ukn KapHo m ero kodduiiMeHT Mojae3HOTo
JNEeNUCTBHS. DKOJOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW »HEpruu Teja IMPU COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1adaTHOMY PaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, pEaKTHUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBienue wu
KpUCTaITU3alus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJTYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
DIIeKTpU3anus Te. DNEKTPUUECKUM 3apsa. J(Ba Buaa 3JEKTPUUECKUX 3apsA0B.
[IpoBOMHMKH,  [OHUAJIEKTPUKA W TMOJAYNPOBOJAHUKH.  3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHocTh  snekTpudeckoro mnoiist. [IpuHnumn



CYIIEPIIO3ULIMU DJIEKTPUYECKUX TMOJIeU. JIMHUKM HANPSKEHHOCTU JJIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOHMKM W AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM TMoje. [udnekrpuyeckas
ITPOHUI[AEMOCTb.

DnekTpoEMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIM2IIEKTPUKH B DJIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu 6 paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBIEHUE. YJEIBHOE CONPOTHBICHHE BELIECTBA.
[TocnenoBaTrenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTPOJABWKYIIAs CHJIa U BHYTPEHHEE CONPOTHBICHUE HMCTOYHUKA TOKA.
3akoH OMa [1J1s1 OJHOM (3aMKHYTOM) anekTpuueckoil enu. KopoTkoe 3ambikaHue.

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

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobGcTBeHHas 151 MPUMECHAS IPOBOAUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTHYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIN M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYITPOBOJTHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COEJMHEHUE MTPOBOIHUKOB.

[Ipsamoe wu3MepeHue »BIEKTPOABMXKYLIEH cuibl. KopoTkoe 3aMblKaHuE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsal U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii axkcnepumenm, 1abopamoprbslie pabomol

N3ydeHne cMenaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKH,
OuoNOTHHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHNE, SKCIEPUMEHT, MOJECITUPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuka: pemieHUE CHCTEMbl YpaBHEGHMI, JHMHEWHAas (QYHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUYECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOU mpuponae, auddysus, ocMoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHbI TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUSA B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEMJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJAKOCTEN U Ta30B,



DIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAas  JTHCCOLMALIMS,
rajbBaHUKAa.

l'eocpacghus: BNaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAan UHOYKYUA

[ToctosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHON MHAYKIMU. [[pUHIMT Cyneprno3uuy MarHUTHBIX MOJEH.
JlvEMM MarHuTHOM WHAYKUMHM. KapTWHa JWMHUNA MarHUTHOM HMHIAYKUUAHW TIOJIA
NOCTOSIHHBIX MAarHUTOB.

MarnutHoe 1oJie TPOBOJHMKA C TOKOM. KapThHa JHMHUKA WHIYKIUH
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0 MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBJieHUE. [[BUKEHUE 3apsiAKEHHOW YacTHUIIbI
B OJTHOPOJHOM MarHuTHOM Ioje. PaGoTa cunsl Jlopenma.

SIBiieHMEe 3IIEKTPOMAarHUTHOM MHAYKUMU. 1IOTOK BeKTOpa MarHUTHOU
UHIYKIUK. OJIEKTPOABMXKYIIAS CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

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

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CUJIbI MHAYKLUHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW UHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyieOaHMUs.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruintyaa u (asza kosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTU4ECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTHsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU KojeOaHuamu. @Dopmyna TomcoHa. 3akoH CoOXpaHEHHs
SHEPI'UM B UJEATBHOM KOJe0aTEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUYECKUE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpsKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTEeIbHONW CHCTEMBI (MPYXUHHBIA WIIH
MaTeMaTU4YeCKUM MasiTHUK).



HaGmonenue 3atyxamomux KojaeOaHuu.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJI€OaHU.

Pe3oHanc mnpu mocCieOBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopaenb AMHUY 3JEeKTpOonepeadHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJIe€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COSTMHEHHBIX
KOHJeHCaTopa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 80TIHbL

Mexannueckue BOJIHBI, ycJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUST MEXaHUYECKUX BOJTH.

HaGmonenue natepdepeHunu u tuppakiuuv MEXaHMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJispu3anus, IuQpaxkuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. ToueuHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUs cBeTa. AOCOIOTHBIN MOKA3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus ceeta. ClioxHBIN cocTaB 6emnoro ceera. L[BeT.

Colwuparoiiue u paccenBaroiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOSIHHE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0pakeHui B COOMPAIOITUX U
pacceuBarouX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. WnaTtepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M IPEIOMIIEHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucrniepcuu cBera.

[Tonydyenune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydyenue criekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3Mmepenne nokaszaTens NpeIoMIICHUS CTEKJIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'panuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Heer;1
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHH (HOTOHA C €T0 YACTOTOW. DHEprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE ICHCTBHUE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynmater bopa. M3nydenuwe u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Boansl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdhopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOIIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a o onpeaeneHnto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uucio saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3Jy4eHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SAnepHbie cuibl. [ledexT maccsl sapa.

Anepnsie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peakrop. TepmosimepHbiii cunTe3. [IpobOiieMbl W TIEPCHIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIACPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.

MeTtonbl HAOJIIOICHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMOoeHCcTBUSA. EAMHCTBO (hU3ndyecKoi KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIHUX YACTHII.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa W 3BE3I.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUHU U »Bomonnn CoyiHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w acTpOHOMHMHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBeKa, POJib U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, pOJib (U3MUECKON TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kitacce ocymiecTBIsIETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)u U TEXHOJIOTHUH.

Meowxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (HU3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHHUM, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOJ00WSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIOCKUX (Puryp u 00bhEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaIuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaAHUS KPUCTAIUIMYECKOU PEHIETKH, CIIEKTPAIbHBIN aHAIH3.



l'eocpaghusi:  mMarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
(poTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pajap, pPaaUONPUEMHHUK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKUHOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEr0 OOIIETro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeaMera «Ou3nKay JOTKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paclIupeHue >KU3HEHHOTO
ONbITa M OMbITA JIESTEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHIUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeToCs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIILHOCTh B MHTEpPEcaX TI'pa)KIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIlum;

YMEHHE B3aUMOICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C
X QyHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

IIECHHOCTHOE OTHOIIEHWE K TOCYIAAPCTBEHHBIM CHMBOJIAM, JOCTHXKECHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHWUBATh CHTYAllMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHWE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYyIIETO;

4) 3cTETHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TpyA0BOr0 BOCIIUTAHUS:



MHTEPEC K PA3NMYHBIM cdepaMm npodecCHOHANbHON IEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUU B OKPYKAKOILIEHW Cpelle HAa OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBHS
ba3oBble jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3MpPOBaTh  MPoOOJIeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTpENeNSITh [EeNU JAESITeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITE  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX K HEMATePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH IS TEIHHOCTH;
KOOPJIMHUPOBATH M BBHITIOJHITH pA0OTY B YCIOBUSAX PEaabHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBbie ucciienoBaTeabcKue 1eiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSATHUSIMU M METOAaMHU
bu3nYecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEIBCKOW U MPOECKTHOHN JESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaly, MpeoO0pa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH PUUMHHO-CIICACTBEHHBIC CBSI3W W AaKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJadyll B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATH MPHUOOPETEHHBIN OTIBIT;

yMETh MEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUrHHAJIBHBIE TOXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmaumeii:

BJIaJIETh HABBIKAMU MOJyYEHUS MHPOpMALUN (PU3NYECKOTO COAEPIKAHUSA U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOpMalUU pa3IMYHBIX BUIOB U (hopm
MIPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCMOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3allMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHHs, MPAaBOBBIX M ITHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACpXkaHUS B Pa3IMYHBIX (QopmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
Gopmy mpencTaBICHHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOM JEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUsS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEWUCTBUNA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€IM  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JOCTHIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHHKOB, OOCYXAaThb pe3yibTaThl
COBMECTHOW paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepCcAJbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JESITEIHHOCTh B OOJACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHCHHS TPAKTHYECKON pabOThI ¢ YYETOM UMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHU;

JlaBaTh OIICHKY HOBBIM CUTYalIHUsIM;

pacMpsITh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEMOUYTCHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crrocoOCTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO JPYIUIIMH B 00JIACTH
(M3UKH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUHA M MBICIMTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaAHUM;

HCTIOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



YMETh OIICHHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHI)KCHHIO;

MpUHUMATh MOTHBBI W apryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
NEeSATEITHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NEeSATETHHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 1OCTHKEHUS TUIHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke s ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTCIIJIEKT, TIPEIIOIar Al
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHAIBLHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO IIeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJIb U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIKOJIEH;

YUHUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MarepualbHasi TOUKa, HHEpIMadbHas CUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUI 3aps]l IPU pelieHuu (PU3NYECKuX 3aay;

pacrio3HaBaTh (Qpu3HUecKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEUIECTBA U



ANEKTPOAMHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE NMPAMOJIIMHENHOE ABUKEHNUE,
CBOOOJHOE MaJeHUE TeJ, JBUKEHHUE MO OKPYKHOCTU, MHEPLUsS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
U3MEeHeHne o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
WCIIApEHNE, KOHJEHCALMs, IUIABJICHHE, KPUCTAIIM3AlUsA, KUIIEHHE, BIAXHOCTH
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYIE,
CBA3b MEXAY IapamMeTpaMy COCTOSHMS ra3a B M30IpOLECcCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHICTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, HCIONB3Yys (PU3NuecKue BEIMYHUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICII HCTOJB3yEMBbIX BEIWYMH, WX OOO3HAUYCHHS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3YA (U3MUYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAAPATUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUA CMBICH HCIOJNB3YEMbIX BEIMYMH, HX
00O3HAaUEHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUN 3aps/l,
AIEKTPUYECKOE IOJIE, HANPSKEHHOCTD IO, MOTEHIHUAJ, Pa3HOCTh NOTEHIIMAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHHUIIBI; yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TMPOIECCHl U SBICHUS, UCMONB3Yyd (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUS MEXaHWUYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUsS HMITYJbCa,
MPUHIHUIT CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETHYECKY0 TEOPUIO CTPOECHHUs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsAna, 3akoH KymoHa, mpu 3TOM pasinyarh CIOBECHYIO
GOopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIUTIBI ICHCTBHSI MAIITAH, PUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3HYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpodieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHMS, IIPOBOIUTH OIBIT U ()OPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(UKCHPOBATH PE3yJbTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOJro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUN HCCIICIOBAHUM B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTro
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 33a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOMUMBIE ISl €€ pelleHHUs, MPOBOAUTh PACUEThl U OILIEHUBATH PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPAUBATDH JIOTUUECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uvecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YIeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSPHON WHGOPMAINK, TOIYYCHHOW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHH;

MCITOJIB30BaTh TEOPETUICCKUE 3HAHUS IO (PU3HUKE B TTOBCETHEBHOM KU3HU TSI
oOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUH ¢ NpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTaTh B TIpynme C BBINOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TpYyHIbl, PALUMOHAIBHO pACHpeleisITh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTPUBAEMON MPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpPHUMEpPAX poJib U MeCTO (PU3uKku B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOYEUHBIN AJIEKTPUUYECKHUN 3apsif, JIyd CBETA, TOUEYHBIM UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO Sipa MpH perieHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBHMKU: DIIEKTPUUYECKAsl MMPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JACHCTBHUs TOKA, B3aMMOJIEUCTBUE
MAarHuTOB, DJIEKTPOMAarHUTHAasT MHAYKLIUA, JIEUCTBUE MAarHUTHOIO II0JA Ha
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMarHuTHbIE KOJEOAHUS U
BOJIHBI, IIPAMOJIMHEWHOE pAaCHpPOCTPAHEHUE CBETa, OTPAKCHUE, IPEIOMIICHHUE,
uHTepdepeHurs, audpakuus U MOIIpU3alMsg  CBETa, JUCIEpPCUs  CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeToBOE AaBlIeHHE, BOSHUKHOBEHUE
JUHEWYaToOro CIEKTpa aroMa BOJOpPOJAa, €CTECTBEHHass W MCKYCCTBEHHAas
PaguoOaKTUBHOCTD;

ONKCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJEKTPUUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YsA (PU3NUYECKHE BEIMYUHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAINPSIKEHUE, DIEKTPUUYECKOE
CONPOTHBIICHUE, PA3HOCTh MOTEHIUAJIOB, AJIEKTPOABIKYIAs cuia, pabdoTa TOKa,
MHAYKIUS MarHATHOroO Imousisl, cuwia Awmrmepa, cuia JlopeHna, WHIYKTMBHOCTB
KATYIIKW, DHEPrus JJIEKTPUYECKOr0 M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KoneOaHuii B KojebaTeabHOM KOHTYpe, 3apil U cuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHud, (OKYyCHOE pacCTOsHHE U
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIOJIB3YEMBIX BEIUYMH, HMX OO0O3HAUEeHHs M EAUHMIIBI, YKa3blBATh
(opMyJIbl, CBSI3BIBAIOLLIME TAHHYIO (PU3NUYECKYIO BEIMUHHY C IPYTUMHU BETMUYNHAMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOJIb3Ys
(u3nyecKre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



ATOMHBIX SI7IEpP, TPU ONMUCAHWUU TMPABUIBHO TPAKTOBATh (DU3NUCCKUN CMBICT
HCITOJIB3YeMbIX BEJIMYMH, WX OOO3HAYCHUS W CAWHMIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYUHY C JAPYTHMH BEITUYMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIHHBL

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (Puznueckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEBHOTO U MapalIeIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JIEKTPOMArHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAaHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHMsI PHEPrUH, 3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs] MacCOBOI0 4Hcia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
IPUMCHUMOCTH;

OIpeeIsITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1ady U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHMSI, IPOBOIUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEpPEHUl: TPH ATOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATH pPE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUI] ¥ TpaduKOB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM UCCIIEeIOBAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHN WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESITENHPHOCTH C WCIIOIh30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1aOOPaTOpPHOTO
000pyT0BaHMS;

pemiaTth pacy€THbE 3a7aydl C SBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
WCTIOJNIb3YS (PM3UYECKHE 3aKOHBI W TIPUHIIUTIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4u
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMUHBI U (POPMYIIBI,
HEOoOXoMuMbIe NIl €€ PEIIeHUs, MPOBOJANTH PAcCUEThl U OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITNIUHBI,



pelaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPECUYUBYIO
LIETIOYKY PACCYKICHUU C OIOPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue sIBICHUs;

UCII0JIb30BaTh IPU PEIICHNUHU Y4€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAy4YHO-MOMYJSPHOM HMHPOpPMALMM, MOJYYEHHOW U3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH MMOTYyYaEMYI0 HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEIO MHUpPa, B PA3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudoOpaMu M TEXHUYECKUMH
yCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSl M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIe C BBHIMOJIHEHUEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATH JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLEHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAaEMOM PoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 bubmorexa OK
' FRL YT https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuematitka . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 A ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 hitps//m.cdsoo.ru/TE4 1672
Wroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMO/MHAMHKN 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no paszgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmorexa [{OK
4.1 1
DueKTpoctatiia 0 https://m.edsoo.ru/7£41bf72
40 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHOe noJie. DIeKTpoMarHuTHAsI 1 | 3 bubnuoreka [JOK
' AHIYKIIHAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJeGanus https://m.edsoo.ru/7f41c97c
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHThl KBAHTOBOU ONTUKU 6 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97¢c




bubmuoreka [JOK

. 4
4.2 Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4.3 ATOMHOE A7PO > https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;ﬁ?;ﬁf;;gﬁﬁ £41c97c
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MeT(})[K Bl HO?I,)H:)HI/IH 1 bubmmorera [JOK
7 A 06.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMuUpPOBaHUHN COBPEMEHHOM | bubmuorexa [JOK
Hay4HOU KapTUHBI MUpPa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bubnuorexa [JOK
nBukeHus. [lepemenienue, 13.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHHUE

4 PaBHOMEpHOE NMpSAMOJIMHEHHOE | bubnuoreka [JOK
JIIBHKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE | bubnunorexa [JOK
JIIBHOKEHUE 20.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE mageHue. Y CKopeHue | bubnunoreka [JOK
CBOOOIHOTO IMaECHUA 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUKEHUE.

7 JIBM>keHrEe MaTepuaTbHOW TOYKH I10 1 bubmorexa HOK

P 27.09.2023 | https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH




IIpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK
8 lNanunes. UHepuuanbHble CUCTEMBI
N 27.09.2023 | https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CyIepro3uiuu cui. Bropoii 3akon brbmmorexa [TOK
ynep B ' P . 04.10.2023 | https://m.edsoo.ru/ff0c3be8
HproTona a1 MatepuaibHOM TOUKH

10 Tperunit 3akoH HeroToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TsokecTH. [lepBas kocMuyeckast bubmorexa OK

P 11.10.2023 | https:/m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumnment

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUHU TEJA B )KUIKOCTH WU 18.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cuiibl. [1nedo cubl. 18.10.2023 | https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPIOTO Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubnunoreka [JOK
NMmynec cuiibl. 3aKOH COXpaHEHUS 25.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBH>KEHHE

16 PaGoTta 1 MOIIHOCTH CHIIBI. bu6mmoreka [JOK
Kunernueckas sHeprus 25.10.2023 | https://m.edsoo.ru/ff0c4502




MaTepualibHOI ToukH. Teopema 00
M3MEHEHHUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUPOBAHHON TTPYKUHBIL.
[TorenumanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3EMITH

08.11.2023

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

18

[TorenumansHas 3HEPTHUS.
[loreHnmanpHas S3HEPTUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenumanpHast 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

08.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

19

TloTenmansHEIE U
HEMOTEHINAIbHEIE CHIIBL. CBSI3b
paboTHl HEMTOTEHITUATIBHBIX CHIT C
H3MCHEHHEM MEXaHNYeCKOM
SHEPTHH CHCTEMBI TeJl. 3aKOH
COXpaHEHHUsI MEXaHUYECKOW SHEPTHH

15.11.2023

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

20

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOThI CHITBI
C U3MCHEHUEM MEXaHUYECKOM
SHEPIUHU Tella Ha IpUMepe
pacTsHKEHHS PE3UHOBOTO JKI'yTa)

15.11.2023

21

KonTponsHas pabota o Teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXAHUKE)

22.11.2023

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

22

OCHOBHBIE TTOJI0KCHUS
MOJICKYJIAPHO -KHHETUYECKOM

22.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2




Teopuu. bpoyHOBCKOE IBUIKEHUE.

Anpoysust

23

Xapakrep ABUKECHUS U
B3aMMOJACHCTBUS YaCTHUIl BEIIECTBA.
Mopenu cTpoeHus rasos,
KUJKOCTEN U TBEPABIX TEI

29.11.2023

24

Macca monekyn. KonnuectBo
BemecTBa. [locrosinHas ABoraapo

29.11.2023

25

TermmoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[lIkaya remnepatryp Lenscus

06.12.2023

26

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

06.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

27

AGcomoTHas TemrepaTypa Kak Mepa
CcpeaHel KUHETUYECKOM SHEPruun
JIBUKCHHS] MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

13.12.2023

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

28

3akoH /lampToHa. I'a30BBIC 3aKOHBI

13.12.2023

29

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
pa3peKeHHOTO Ta3ay

20.12.2023

30

H3OHpOHCCCH B MACAJIbHOM rasc€ u
nux rpa(bnquKoe MMpEACTaBJICHUC

20.12.2023

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

31

BHyTpeHHsIs sHEpTrHSs
TEPMOIMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHUS.

27.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952




KonuuecTBo TeminoTsl u padbora.
Buyrpennssa sHeprus
0JIHOATOMHOTO MJICAJIbHOT'O Ta3a

32 Bupl Tenonepenauu bubmorera [JOK
8 pea 27.12.2023 | https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTh BEIIECTRA.
3 KonundecTBo TEMnoThl npu bubnuoreka [JOK
Teronepenaye. AnuadbaTHbIi 10.01.2024 | https://m.edsoo.ru/ff0c5¢36
MpoIIeCcC
34 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnuoreka [JOK
€ro NMpUMEHEHNE K U30IIpoIleccaM 10.01.2024 | https://m.edsoo.ru/ffOcS5efc
HeobpaTtumocTs nmporeccos B
35 npupoje. Bropoii 3akoH bubmorera [IOK
PHPOJE. P 17.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
36 [Tpunmun nevicreus u KII1/ bubnuoreka [IOK
TEIJIOBOM MallINHbI 17.01.2024 | https://m.edsoo.ru/ff0c600a
37 K KII
Huier Kaprio w ero KIIL 24.01.2024
13 DKOJOTHYECKHE MPOOIEMbI
TETUIOPHEPTreTUKHU 24.01.2024
O6006maromui ypok
39 «MOJ'I]:K JII;JIl HaZp ¢uzuka. OCHOBBI bubmotera [JOK
YP . 31.01.2024 | https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI»
KonTtponsHas paborta o Teme
40 «MonexkynspHas ¢puznuka. OCHOBBI bubmorexa HOK
P ’ 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKU»
A1 [TapooGpazoBaHue U KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenue u kurnenue 07.02.2024 | https://m.edsoo.ru/ff0c63b6




AOCOIIOTHAS U OTHOCUTEbHAA

42 BJIQXKHOCTE BO3Ayxa. HaceImeHHbIi buGnnorexa [IOK
» AyRa. - 07.02.2024 | hitps://m.edsoo.ru/ff0c64dS
I
TBépnoe teno. Kpucramnuueckue u
amopdubIe Tena. AHU30TPOIINSA
43 CBOfII)fFB KPUCTAJIJIOB }I(I/Ip KH€e bubnmorexa LOK
P ] g 14.02.2024 | https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl
[lnaBnenue U KpUCTATUTU3ALMSL.
44 VenpHasg TEIUI0TA IDIABICHUS bubmorexa LOK
s ’ 21.02.2024 | https://m.edsoo.ru/ff0c6708
CyOnmumariust
bu6moreka [IOK
45 Yy o
PABHCHHC TETUIOBOTO batarca 28.02.2024 | https:/m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tell. DIEKTPUUECKUN
46 3apsz. JIBa BHaa SIIEKTPUICCKHUX bubmorera [IOK
AR A P 28.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apszIoB
IIpoBOIHMKH, TUIIEKTPUKHU U
47 r[:n HOBO HIfKI/I 3aK(I:H bubnnorexa [IOK
YHPOBOA ) 28.02.2024 | https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JICKTPUIECKOTO 3apsiaa
B3aumonelictBue 3apsiioB. 3aKoH
48 Kynona. ToueyHbIH dIIEKTPUUYECKUT bubmmorexa [IOK
‘ ' P 06.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO
49 nosist. [IpyHImn cynepnosunuu bubnuoreka [IOK
JJIEKTPUYECKUX MoJieh. JInaumn 06.03.2024 | https://m.edsoo.ru/ffOc6df2

HaIpsHKEHHOCTU




50

Pabota cuit 3IeKTpOoCTaTHYECKOTO
noud. [lorenuuan. PazHocts
IIOTCHIINAJIOB

13.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

51

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/ILICCKZUI MMPOHHULAEMOCTD

20.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

52

OnexrpoémkocTs. Konnencarop

20.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

53

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCATOpa. DHEPrust
3apsOKEHHOTO KOHJIEHCATOpa

03.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

54

JlabopaTtopHnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

03.04.2024

55

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAILHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DNeKTpOoCTaTHYECKas 3alIUTa.
3a3eMiieHHe AIEKTPOIPHUOOPOB

10.04.2024

56

DIIEKTPUYECKUI TOK, YCIIOBUS €0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuina Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

10.04.2024

57

IlocnenoBarenpHOE, NapauIEIbHOE,
CMEIIAHHOE COEAMHEHNE
poBoIHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIanHoro
COEIMHEHUS PE3UCTOPOB»

0.5

17.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc74£0




58

PaboTa 1 MOIITHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

17.04.2024

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

59

3akon Oma Jyist MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LICTIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHas paborta «3mepenue
OJIC ncTouHMKa TOKA B €TO
BHYTPEHHETO COIPOTHUBIICHUS)

0.5

24.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

60

DIeKTpOHHAas ITPOBOIUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTD
COMPOTHUBIIEHUS METAIIJIOB OT
temneparypbl. CBepXIIpOBOAUMOCTh

24.04.2024

61

DIJIEKTPUYECKUI TOK B BaAKyyMe.
CBolicTBa JIEKTPOHHBIX TYYKOB

08.05.2024

62

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTD.
CaolicTBa p—n-niepexo/ia.
[TonynpoBoAHUKOBBIE TPUOOPHI

08.05.2024

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

63

DIEKTPpUYECKUM TOK B paCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DIEeKTPOIUTHYECKAs JUCCOLIMALIMS.
DIeKTponaun3

15.05.2024

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

64

DNeKTpUYECKU TOK B ra3ax.
CaMOCTOSITENLHBIN U
HECaMOCTOSITENbHBIN pa3psil.
Monnus. I1mazma

15.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

65

DnexkTpuuecKkue npuoopsl u
YCTPOMCTBA U UX NMPAKTUYECKOE

22.05.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc




npuMeHeHue. [IpaBuiia TeXHUKH

0€30MacHOCTH
O06o0marmuii ypok bubnmoreka [JOK
66 1
«DNEKTPOIMHAMHKAY 22.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtposnsHas paboTa o teme
«Qnekrpocraruka. [locTossHHBIN bubnuoreka [JOK
67 . 1
aneKkTpudeckuii Tok. Toku B 23.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIax»
PezepBnbiit ypok. KonTposibHas
68 a6olia 1o TZEIG ’ 1 bubmorexa OK
%‘) " 24.05.2024 | https://m.edsoo.ru/ff0c8c56
DneKTpoJuHAMHUKA
69 PesepBubrIit ypok. O600maronuit | bu6moreka [IOK
ypok no temam 10 kacca 25.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 60

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tewa ypoka Bcero Kontpobusie | Hpaxrireckie H3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MarauTHoe 1oJie. | bubmmoreka [{OK
BexkTop MarHUTHON WHAYKIIMH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBre mpoBOAHUKOB C 04.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenue

3 MarHETHOfO noiﬂ KaTYIJ_IKI/Iy: 1 1 bubmorexa OK

11.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 | bubnnoreka [JOK
«HccnenoBanue gelCcTBUA 11.09.2023 | https://m.edsoo.ru/ff0c9acO
MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apSKEHHYIO | bu6nuoreka [IOK
yactuny. Cuna Jlopenma. Pabora 18.09.2023 | https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna

6 DNEeKTpOMarHuTHasE MHYKITHUSI. |
IToToK BEKTOpa MarHUTHOMN 18.09.2023




unaykiuu. J/1C unaykuuu. 3akoH
ANEKTPOMArHUTHOW MHTYKIIHH
®dapanes

JlaboparopHas paboTa

7 «HUccaenoBanue sIBJIIEHUS bubnmorera [TOK
. 25.09.2023 | https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHON WHTYKITI
NHayKTUBHOCTS. SIBIEHUE
camomHaykuu. DJ1C
8 CaMOI/IHI[ﬁIII/II/I. Bfllepms[ bubmmorexa LOK
25.09.2023 | https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJIST KaTYIITKU C
TOKOM. DJIEKTPOMAarHUTHOE I10JIe
TexHnueckue ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIC
MarHUTHI, JIEKTPOMArHUTHI,
? 3JIEKTPOJIBUTATENb, YCKOPUTEIIH 02.10.2023
3JIEeMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS 11€Yb
O06o06maromuii ypok «MarHuTHOE
10 HOJ‘IG.H;JICEPOI\ZEFHI/ITH%I bubmorexa HOK
02.10.2023 | https://m.edsoo.ru/ff0cab82
WHTYKIIHS
KonTtponbHas padoTa o Teme
11 «MarauTHoe 1oJie. bubmorera [JOK
09.10.2023 | https://m.edsoo.ru/ff0cadS8
DNEeKTpOMarHUTHAsE UHIYKIIHS
CB0OOHBIC MEXaHUYECCKUE
konebanus. 'apmMoHnyeckue
12 KosiebaHus. YpaBHEHHE Bubmmorexa LIOK
09.10.2023 | https://m.edsoo.ru/ff0caf06

rapMOHUYECKHUX KOJIeOaHHIA.
[IpeBpaienue s3ueprun




13

Jlaboparopnas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoJIa MAJTBIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChl

rpy3a»

16.10.2023

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACaTbHOM
KoJie0aTeIbHOM KOHTYpe. AHanIorus
MEX]Ty MEXaHHUECKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOAaHHSIMA

16.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3aKoH
COXPAaHEHHUS SHEPTUU B HJICATHHOM
KoJIeOaTeIbHOM KOHTYPE

23.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIC
ANIEKTPOMATrHUTHBIC KOJICOaHUS

23.10.2023

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

17

[TepemeHHBIN TOK.
CunycouaabHbIA IEPEMEHHBIN
TOK. MOIITHOCTh NMEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAUYE€HHME CUJIbI TOKA U HANPSKEHUS

06.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [Ipouszoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPrUu

06.11.2023

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

13.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, '€HEpaTOpa EPEMEHHOI0
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTIUH.

20 K
YIbTYpa UCTOJIb30BAHUS ) 13.11.2003
AJIEKTPOIHEPTUHU B IOBCETHEBHOM
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I()?Ko Iz)CTBp acrpocT aEIeHI/ISI " bubnmorexa [JOK
P Pactipoctp 13.11.2023 | https://m.edsoo.ru/ff0cca54
JuTiHa BOJIHBL. [lonepeunbie u
MIPO/I0IBHBIE BOJHBI
2 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuoreka [IOK
3ByKa. BoicoTa Tona. TemOp 3ByKa 20.11.2023 | https://m.edsoo.ru/ff0cccOc
DNEeKTpOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKOpOCTh. [lIkana bubmorexa OK
P ) 20.11.2023 | https://m.edsoo.ru/ffOccfe
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI paTnOCBA3U U
24 eneBugeHus. P e cpe
TeneBueHus. Pa3Butue cpencts 27 11.2023
cBs3u. Paguonokanus
)5 Kontponsnas pabora «Konebanus u bubnunoreka [JOK
BOJIHBI» 27.11.2023 | https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTpaHEHNE
26 CBETa B OJJTHOPOJHOMU cpeie. bubnunoreka [JOK
TodeuHbIil HICTOYHUK cBeTaA. JIyd 04.12.2023 | https://m.edsoo.ru/ff0cd350

CBCTa




OTtpaxkeHue cBera. 3aKOHbI

27 oTpakeHus csera. [loctpoenue brbmorexa LIOK
P . P 04.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300pakeHMH B TUIOCKOM 3epKaJie
[Ipenomiienne ceera. [lonHoe
)% BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenpHbIN yroJ MOJIHOTO 11.12.2023 | https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
79 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA) 11.12.2023 | https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit
30 B JiiH3€e. DOpMyJia TOHKOM JTUH3BI bubmorexa OK
el ’ 18.12.2023 | https://m.edsoo.ru/ffOcddle
YBenu4ueHue JTUH3bI
JlaGopaTtopHnas pabota
31 HccnenoBanue cBoic
(PCTICAOBATIE CROTCTE 18.12.2023
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. ClokKHBINA COCTaB
0 oenoro ceera. LIpet. JJaboparopHas
paborta «Habmoaenue nucrnepcuu 25.12.2023
CBETa»
13 Hutepdepennus cpeta. Judpakmus bubnnoreka [JOK
ceera. Jludpakunonnas pemeTka 25.12.2023 | https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonapusanus ceera 15.01.2024 | https://m.edsoo.ru/ff0ctf02e
OnTuueckue mpudOPHI U
35 5
yCTPOMCTBA U yCIOBUS UX 15.01.2024
0€3011acCHOTO NMPUMEHEHUS
36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK
KJIACCUYECKOU MEXAHUKH. 22.01.2024 | https://m.edsoo.ru/ff0ctf862




ITocTynaTel ciequanbHOM TEOPUH

OTHOCHUTEIbHOCTH
OTHOCHUTEBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa HOK
P . 22.01.2024 | https://m.edsoo.ru/ffOcfad2
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
18 pensSITUBUCTCKON YacTuiibl. CBsI3b bubmmoreka [{OK
MacChI C DHEPTUEH U UMITYJTBCOM. 29.01.2024 | https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponsnas pabora «OnTuka.
39 OCHOBEI CIIENUAILHON TEOPHUU bubmorexa LOK
P 29.01.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHTEITLHOCTHY
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus U UMIyibc GpoToHa 05.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTexa
41 .0 A.T.
Qoroddgerra. OmbITs: 05.02.2024 |  https://m.edsoo.ru/ff0cffed
CroinieroBa
3akonbl potorpdekra. YpaBHeHnE
. (ip P P bu6mmoreka [JOK
42 OitHmreiHa 1 hotodrddexra.
12.02.2024 | https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleOeneBa. XuMHU4eCcKOE JIEHCTBUE Bubmiorexa OK
' 12.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
m MPaKTUYECKOe MPUMEHEHHE:
(boTOdMEMEHT, POTONATUHK, 19.02.2024

COJIHCYHasA 6aTape${, CBETOOHO




Pemenue 3a1au o reme

bubmuoreka [JOK

45 «7E€MEHTBI KBAHTOBOW OTITUKH» 19.02.2024 | https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcora. OTBITHI

46 Pesepdopna no paccestauro o- bubnuorexa [JOK
yactull. [Inanerapnas moziens 26.02.2024 | https://m.edsoo.ru/ff0d091a
aToMa

bubmmoreka [{OK

47 Hoctynater bopa 26.02.2024 | https://m.edsoo.ru/ff0dOafa
N3nydyenune u nornomieHrne GoToHOB

43 IIpY NIEPEXOJE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SJHEPTUH Ha APYroil. Buabl 04.03.2024 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBEIE CBOMICTBA YaCTHIL.

Bounnsr ne bpoits.
49 KopnyckynsipHO-BOIHOBOM bubmorexa OK
04.03.2024 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 Omnbrter Pe3epdopaa mo bubnuorexa [JOK
OIPENEIIEHUIO COCTaBA 11.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO M3TYYCHHS
CaoiicTBa anbda-, 6era-, raMmma-

51 n3nydeHus. Bnusinue
PaIMOaKTUBHOCTH Ha )KUBbIE 11.03.2024
OpraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

50 N3otonsl. Anbda-pacna. bubnuorexa [IOK
DNEKTPOHHBIN U MO3UTPOHHBIN 18.03.2024 | https://m.edsoo.ru/ff0d1162

6eTa—pacnan. FaMMa—mnyquI/Ie




53

OHeprus cBA3U HyKJIOHOB B s/Ipe.
Snepneie peakuuu. AnepHblid
peakTop. [IpoGiieMsl, TePCIIEeKTHBEI,
9KOJIOTMYECKUE ACIEKTHI sIEPHO
SHEPreTHUKU

18.03.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0d1356

54

DNeMeHTapHbIE YaCTUIIBI.
OTkpbITHE TTO3UTPOHA. MeTo b
HaOJI0ICHUS ¥ pEerCTpaIiuu
3JIEMEHTapHbIX YacTull. Kpyribii
cron «DyHIaMEeHTaIbHbIE
B3auMoAecTBUSA. EAMHCTBO
(bU3UYECKO KapTUHBI MUPAY

01.04.2024

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

55

Bun 3Bé3nnoro He6a. Co3pesaus,
SIpKUE 3BE3/IbI, TUTAHETHI, UX
BuauMoe asrkeHne. CoHeunas
cucTeMa

01.04.2024

56

Counune. CotHeuHast aKTUBHOCTD.
Uctounuk sueprun CoJiHia U 3BE3]1

08.04.2024

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3/IbI TJIABHOU
MoCJIeI0BaTeIbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEHHbIE
MIPEJICTaBJICHUSI O TIPOUCXOXKICHUU
u 3Botounu CoJiHIA U 3BE3]

08.04.2024

58

Mneunsiii [1yrs — Hama
lNanakrtuka. [lonoxxenue u
neuxenne Connina B ["anakTuke.
lNanaktuku. Y€pHble AbIPBI B sApax
raJJakTUK

15.04.2024




59

Bcenennas. Paz0beranue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

15.04.2024

60

Hepermennsie mpo6iembl
aCTPOHOMHH

22.04.2024

61

KontponsHas padoTa «1eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

22.04.2024

62

O6o06maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHATLHON 1
ATUYECKOM chepax IesTeTbHOCTH
YeloBeKa

29.04.2024

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

29.04.2024

64

O6o06maromuii ypok. Poib
(bu3nvecKoi Teopuu B
(hopMUpOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUPa

06.05.2024

65

O6o6maromuit ypok. Mecto
(buU3NYeCKOl KapTUHBI MHpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIC

06.05.2024

66

PesepBHbIl ypok. MaruutHoe mnoie.

aﬂeKTpOMaFHI/ITHaH HHAYKOHA

13.05.2024




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIELMaJIbHOM Teopuu 1
13.05.2024
OTHOCHTEIIEHOCTH
Pesepnslii ypok. KBanrosas
bubmmoreka [{OK
68 ¢u3nka. DIeMeHTbl aCTPOHOMUH U 1
20.05.2024 | https://m.edsoo.ru/ff0d1784
acTpo(U3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. ®usuka. 10 knacce. YueOHuk 1151 001ieo0pa3oBaT. opraHu3aluii ¢ mpuil.Ha
AJIEKTPOH. HOCHTENE: 6a30BbIN U TpoduiabHbIN ypoBHU/ I'.5. Mskumies, b.b.
byxosues, Corckuit H.H./ M.: [Ipocsemenne, 2020.

2. Kynepmreitn 10.C. ®usuka. uddepeHimpoBaHHbie KOHTPOJIbHbBIE
pa6otel.7-11kmacc.CII6.: M3a. [lom «Centsaopny, 2015.

3. ®usuka. «KOHCTPYKTOp» CaMOCTOSITEIbHBIX U KOHTPOJBHBIX padoT. 10 —
11 kimaccel: mocodue mist yuurenei oomeodpaszopat. yupexaeHuii/ C.M.
Anpgpromeukut, A.C. CnyxaeBckuii.- M.: IIpocsemenue, 2018.

4. Coopuuk 3amad o ¢usuke. 10-11 xmaccwt (k yaeOnukam ['. 5. Mskummena
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3ama4 nmo pusuke a1t 10—11 kmaccel: mocodbue s ydaruxcs



oOmieoOpa3oBar. opranu3auuii: 0a3oBbli U mpodui. yposau / H.A.
[Tapdpentrena.- 5-e uza. M .: Ilpoceewmenue, 2017 r.

6. ®uzuka. 3agaynuk. 10-11 ki.: [Tocobue mst 061e06pazoBaT. yupexaeHun
/ PeimkeBud A. I1. - M.: [Ipoda, 2019.

7. TemMaTnyeckrue caMOCTOSTENbHbBIE M KOHTPOJIbHBIE paboThl no (usuke.10
knace. / O.W. I'pomresa.- M.: Dk3amen, 2017.

8. A.Il. PeimkeBuu. COopHuK 3a1au no ¢pusuke. Mocksa, poda, 2017 r

9. ®poHTanpHbIe TabopaTOpHbIE padOTHI MO pusuke B 7-11 kinaccax
oOmreoOpa3oBareabHbIX yupexaenusx: Ku. ansa yaurens / B.A. bypos, F0.1.
Huxk, b.C. 3BopsikuH u 1p.; nox pen. B.A. byposa, I'.I'. Hukudopoga. - M.:
[Ipocsemenue: Yueo, nut., 2015

10. Kogudukarop 351€eMEeHTOB cojJiep KaHus U TpeOOBaHUM K YPOBHIO
MOJICOTOBKH BBITYCKHUKOB 00111€00pa30BaTENbHbBIX YUPEKICHUHN s
npoBeseHus B 2024 rony enuHoro rocynapctseHHoro sk3amena no ®U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHHK CaMOCTOSATEIBHBIX U KOHTPOJIBHBIX
pabot. MockBa «Mnekca» 2019 r.

12. ®uszuka. 10 kiacc: TeXHOJIOTMYECKHUE KapThl YPOKOB 10 yueOHuKy I".51.
Msxkumesa, b.b. byxosuera, H.H. Corckoro/ aBr.-coct. H.JI. Ilenareidenxko.-
Bosrorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®@u3zuka 10 knacc. [Toypounsie minansi no yueouuky I 4.
Msxkumesa, b.b. byxosuesa. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJaHUM ISl TEMATUYECKOTO U UTOTOBOT'O KOHTPOJIS.



®usuka 10 knace. M.: «MuaTtennexr-Lientp», 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

1. bubnmoreka [{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 236974096600190725148554730312779445101175801447
Bnageney Boitko TaTeAHa BnagumupoBHa

OedcTevTened C 23.09.2024 no 23.09.2025



http://www.tcpdf.org

		2024-10-31T21:16:38+0500




