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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysibTaTam
OCBOEHHS OCHOBHOW 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOil paboudeld MporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyuawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYHUTHIBAET HEOOXOIMMOCTh PEaTU3alUN MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUsS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, IJIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (DU3UKH: JTUYHOCTHBHIE,
MeTanpeaMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0ydeHuUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUK 00 okpyskaromeM mupe. [IIkompHBIN Kypc GU3UKH — CUCTEMOOOPA3yIONTUN
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIbKY (pU3MUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4yaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoir reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHEe (U3WYECKUX 3HAHUW  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenrne (Qu3MKH BHOCUT OCHOBHOW BKJIaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] IO3HAHUSA MIPH BBHIIIOJIHEHUH UMHU YUEOHBIX UCCIIETOBaHUI.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pA HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3esoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus nOpeanosjaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTWYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXKIECHHUS
npo0JIeM pallMOHAIBHOTO MPUPOAOIOIB30BAHNS U HKOJIOTUYECKON O€30IaCHOCTH.

CrepxHEBbIMH 3JIEMEHTaMM Kypca (DU3MKHM Ha YpPOBHE CpPEJHETo OOLIEero
o0pa3oBaHus SIBISIIOTCS (u3nyeckue Teopuu ((GpopMHUpOBaHHE NPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKONW TEOpUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IIPEACTABICHHUAX O MpPUPOJE, TpaHHULIAX
OPUMEHUMOCTH TEOPHM, MU ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CucTeMHO-AESITeNbHOCTHBIN MOAX0 B Kypce (PU3MKU peanusyercs Mpexkie
BCEro 3a CUET OpraHU3alud SKCIEPUMEHTAJIbHOW NEATEIBHOCTH OO0YyYarolUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U Ja0OpaTopHBIX padoT,
KOTOpbIE B Iporpamme mno ¢u3uke oObeIUHEHBl B OOLIMI CIUCOK YyYEHHYECKHX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJAMMBIX JUIsI KOHTPOJS M  OLIEHKH, OCYIIECTBIISETCA Y4YaCTHUKAMH
00pa30BaTeIBHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUPOBAaHUS H
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecreunBaeTcss OBIAJCHHE
OO0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHHE YIENAETCS PELMICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. IIpu 3TOM JU1s pacd€THBIX 3aad MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3aJ1aHHOM (PU3NUECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pasHbBIX pa3aenoB. [|s KayeCTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIFOTCS 3aJlaHUs Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJENU IJsl CUTyallud IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIeueHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bU3UKHM HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kabuHeTe (U3WMKHM JOHKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT M JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHUH M  TPOIECCOB, OMIMPUYCCKUX |
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE Il YYEHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOOydammuxcs. TeMaTHdyecKkue KOMIUICKTHI
71a00paTOpHOTO OOOPY/IOBAHMS JIOJKHBI OBITh IMOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOMIECHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poin (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEeIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (PU3UKHA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMS:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHATh TEOPETUUYECKUE 3HAHUA  JJIA
oObsiICHEHUs (PU3NUECKUX SBICHUM B TPUPOJEC U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢u3znueckol MoJenbpo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTENbHOE
co3gaHue pu3NUecKord MOJEINH, aIEKBATHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIUIIOB JACHCTBHUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opMmaIuu,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypOBEHB) Ha YpPOBHE CPEIHETO OOIIETo
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (u3uke TmepedyeHb JabopaTOpPHBIX U
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NpOBEJCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIAMBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl IO3HAHUS OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpPUM B NPOLECCE TMO3HAHUS IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MYECKUX SIBIEHUN M TpoueccoB. HaydyHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Jlemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, cKOpocTh (CpeaHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKHM, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsAMOJIMHEHHOE ABIWKEHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U [EpPEMEIICHHS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe  paBukenue. [IBH>KEHHE  MaTepUAIBHOM  TOYKH 11O
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIIMAOMETP,
JNBH>)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE NTEpPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnionenune aBuxkeHusi Teiaa, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaIeHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTIMH, MPONUJCHHBIMU TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS 1IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmiess.  IlepBbii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MaTepuanbHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cujla TpeHus nokosi. KoagduuueHt tpeHus.
Cuita conpoTUBIIEHUSA NPU JBHKEHUU Tela B KUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne ycTpoWCTBA MU NPAKTUYECKOE MNPUMEHEHHUE: MOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3yuenue nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasile, oT ux aedopmaruu.

HccnenoBanue yciioBUi pPaBHOBECHUS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOW TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC Cuiabl M U3MEHEHUE WMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennuanbHas SHEprus. [ToTenuuanbHas SHEPrus yIpyro
nehopMuUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIH.

[ToTennuanbuple W HEMOTeHIMadbHble  cwibl.  CBsI3b  pabOTHI
HEMOTEHI[MAJBbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHNIMATBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOMOTHO HEYNPYroro yaapa € MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsizu padOThl CUIIBI C U3MEHEHUEM MEXaHUYECKOU SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa 1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUAKOCTEU H
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepnl MoJieky. KommyectBo BemecTBa. [loctosinHas ABoraipo.

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



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJICATbHOTO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHEW KHUHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. l[llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOLECCOB: HM30TEPMaA, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OnpiThl 0 TUDPYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aMOJICHCTBHUSI.

Mogens, MILTIOCTPpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sakcnepumenm, 1abopamopHsie pabomol

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

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoouHamMuKu

TepmoauHamuueckass cucremMa. BHYTpeHHsIE SHEpPrus TEPMOIUHAMHUYECKON
CUCTEMBI U c1ioco0bl €€ n3menenus. KomnyecTBo TermnoTel u pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOrO  raza. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y eIbHasA TEIIIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmIoOTh NpU TEILIONEpEaaye.

[lonsiTue 00 anuabatHOM miporecce. llepBhiii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpolieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpyHOMIIBIL ~ JEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt none3Horo
nercTBus TerioBor MammHbl. [ukn KapHo m ero xodduimeHT moiae3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M NPAKTUUYECKOE TMPUMEHEHHE: JBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKu M3 OYTBUIKK TOJ JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIionepeaye.

OnpiT 1Mo anuabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HackimeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. lliaBineHue wu
KpUCTaITU3anus. Y ienpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NIPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHUKYM, AMAIEKTPUKU W TMOJTYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — anekTpuyeckoro mnoss.  [IpuHnun



CYIIEpHO3ULMU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSIKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
MOTEHIUANoB. [IpOBONHMKM W JOUIJIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJE.
JnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue YCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJICHHUE AIJIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHWHbBIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKAY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3Mmepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu 6 paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUA CYHUIECTBOBAaHUS DJIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DNEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomHOCTB
AJEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HMCTOYHUKA TOKA.
3akon OMa [iJ1s MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DNEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

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



DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaMPSHKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUTONIA/IN TONIEPEYHOI0 CEYEHUS U MaTepHalia.

CwMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >BIEKTpOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHe
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTyphI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpad)ui U TEXHOJIOTHUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas QyHKIUA,
napabona, runepboina, ux rpagukd ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPEAAUYH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILlECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, JJEKTPUYECKUE CBOKWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJUIMIIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), ABUTATENb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, OBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHbIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuTH.  B3auMoOIeNCTBUE  TMOCTOSHHBIX  MarHUTOB.
MaruautHoe mnone. Bexktop MarHuTHOM wuHAyKIuU. [IpuHnun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapThHa JIMHUNA MarHUTHOU
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOe TOJIe TPOBOAHMKA € TOKOM. KapThHa NIHMHUNH HWHIYKUHAH
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BUKEHUE 3apsiKEHHON YaCTUIIBI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuiibl JlopeHna.

SIBrieHne 3JIEKTpOMAarHUTHOM UHAYKIMU. [loTOK BekTOpa MarHMTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe mojie. DNEKTPOABMKYIIAsS CHJIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIXKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M NPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU SIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYILIEH CHUJIbI MHAYKIUU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanue 1eicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOIHBIE  MeXaHWYECKHE  KojeOaHMs.
['apmonnyeckue konebanus. [lepuon, vacrora, ammiuuTyna u ¢asza KoieOaHHil.
[IpyxxuHHBI MadgTHUK. MareMaTH4eCKUd MASTHUK. YPaBHEHHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiii koHTyp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KOJIeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTHsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJjebanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHUE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYCHUE CHJIbI TOKa M
HanpsHKEHUsL.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruMu. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTEIbHONM CHUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb AMHUY 3JeKTpOonepeadH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanre mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbBLE 80IHbL

MexaHudeckue BOJHBI, yclioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpEJOMIICHUE, Moysipu3aius, audpakims,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHUKIIBI paguOCBA3U U TENEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHusI ¥ MPEJIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniiny u Audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUe, NOoaspu3anus, Judpakuus, UHTepPEpeHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoenue m3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblidi yroa MOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucniepcus ceeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas nauH3a. DoKycHOe
paccTosiHUE€ W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. dopMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBast ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudbpakuus cBeta. JudpaximoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckue ycTpoWCTBA W MNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpaxkeHnue. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB W300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMNa, TeJIECKOMa.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6moneHne nucrniepcuu cBera.

[TonyuyeHnue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEMIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBeta.

Pa3znesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBI.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBa3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 pororddexra. «KpacHas rpaHuia
dboTorddexra.

JaBnenue ceera. OnwiTel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpocTBA W TMpPaKTUUYECKOE MpPUMEHEHHUe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Ceeroguon.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpHW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJIOPO/IaA.

BonnoBbie cBoiicTBa yacTtull. Bonubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
Ty aJv3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHevaTbiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKa3bIBAIOUIME CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHA M HeWTpoHa. HyknonHas monens siapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. OJEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. I[amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledekt Maccel sapa.

Anepnsie peakuuu. JleneHue u CUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbidi cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTtobl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

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

Jlemoncmpayuu

CUY€TYnK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33pEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro HeOa. Co3Be3nus, SpKU€ 3BE3/bI, MIAHETHI, UX BHUIUMOE
JIBUKCHUE.

ConHeynas cucreMa.

Connue. ConHeuHass akTHBHOCTb. McTounuk sHeprum CoyiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeHue



3B€31. COBpeMEHHBIE NPEACTABIEHUS O MPOUCXOKIACHUM U 3Bostonnn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBukenue ConHua B
I'anaktuke. Tunel rasakTuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B AApax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBbIOTEPHBIX
NPUJIOXKEHUH 711 OnpeieleHUs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpA, POJb PU3NYECKON TEOpUH
B (GOpMHUpPOBaHUM TPEJACTABICHUNA O (U3MYeCKol KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce oCyIecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaT€MaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C HU3YYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbId (akT, rumores3a, ¢u3nyueckas BEIWYWHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMK, TPHU3HAKA TOJ00US TPEYrOJHHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKABOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHM3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKU, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MJIM, 3aJleKU MArHUTHBIX DY/,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUM DJEKTpOIIEpenad, TEHEpaTop I[EPEMEHHOrO TOKa,
DIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pajnap, PaJUONPUEMHHK, TEIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YyIbTAThl OCBOCHUS yueOHOro nmpeamera «Dusnkay J0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JACSATEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMU 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUUECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEpPEcaX TI'Pa)kIaHCKOTO
oO1IecTBa, y4acTBOBaTh B CaMOYIIPABIICHHH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMO/ICHCTBOBATH C COIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
X QyHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH U3HKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

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

6) PK0JIOrM4eCKOro BOCIMTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa IKOJIOTHYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEHU CPEZC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa AEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (PU3MKH  OCYHIECTBIISITH  MPOEKTHYIHO U HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (OPMYIHPOBATh M aKTyaJM3WpOBaTh  MpoOsieMy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTPENICTATh IETN JEeATSIBHOCTH, 3a]aBaTh IapaMEeTpbl W KPUTCPUU UX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH pPEIIEHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIONTUXCS
MaTepHAbHBIX K HEMATePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TMOCIIEACTBUH JACSTEIILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHSIMH W METOJaMU
bu3nYecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MMPOCKTHON NEATEIBbHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalny, MpPeoOpa3oBaHUI0 W TPUMEHEHHI0O B PA3NIUYHBIX YUEeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUN YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh [IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HaXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh M (GOPMYIHUPOBATh COOCTBEHHBIC 3aJauydl B 00pa3oBaTEIbHOMN
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeM;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUTrMHAJIBHBIE TOIXO0/bl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpManuu (HPU3MYECKOTO COAECpPKAHUS U3
UCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOWUCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlMU Pa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeICTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHHU3alIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHEHBI, pPecypcocOepekeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COAEpXNKaHUS B pa3iIMYHbIX ¢opmaTax ¢
yu€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpescTaBICHHS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHSA:
OCYILIECTBIISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyalldd M  CMSTr4aTh
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  LEJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOMU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1Iuit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJIEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIEITCIIBHOCTh B 00JaCTH
bU3UKM W acCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PACYETHBIX U KadeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTESHHH;

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JSPYAUIMA B 00JacTh
(M3UKH, TOCTOSTHHO MTOBBIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JACATECIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIAJCTh HABBIKAMHU  [IO3HABATCIIbHOM  peduiekcMM Kak  OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUA M MBICIUTEIBHBIX IPOILECCOB, WX pE3YyJbTATOB U
OCHOBaHUM;

HCTIOJIb30BaTh MPUEMBI peIeKCHun JIJIg OIEHKH CUTYyalliHd, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PHUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TpH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ PE3yIbTaToOB
JeSTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLITUOKH.

B mpouecce nocTukKeHUST JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAILHBIN MHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIOMICTO CIIOCOOHOCTDh MIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAILHON Cdephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BKIOYAONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3periaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCUéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJICJIA CTPOEHUS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3aay;

pacrio3HaBaTh (pusznueckue ABiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPSAMOJMHEWHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JABWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUE Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEH
1 TBEPJIBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, UCMApEeHUe, KOHJCHCAlMs, IJIABICHUE, KPUCTAIIM3ALNS, KUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZ€, CBS3b MEXKAY IapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECCax,
ANIEKTPU3aLUS TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, WCIMOJb3Yysl (U3UYECKUE BEIUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
paboTa, MeXaHHYeCKass MOIIHOCTh, MPH ONHCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICTT HCMOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH,

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKAasl SHEPTUsl XaOTHUYECKOTO JABUIKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUA CMBICH HCIOJNB3YEMbIX BEIHMYUH, HX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Yys (PU3NUYECKHUE BEIUYMUHBI: DIEKTPUUECKUNA 3aps,
AIEKTPUUYECKOE MOJIE, HAMPSXKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh IMOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS M E€IUHUIIBI; yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl U SIBICHUS, UCHONB3Yya (pu3ndeckue
3aKOHBI U IPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u III 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHIUIT CYNEPNO3UIUN CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KUHETHYECKYK0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTrh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacCHOTO UCIOJIH30BAHUS B
MOBCEIHECBHOM XU3HU;

BBITIOJIHSTh JKCIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTrO OSKCIEpPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYJIOBaHUs, MPOBOJAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBATh  3aBUCUMOCTH  MEXIY  (U3MYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIIEI0BAHNS,

coOJIr0/1aTh MpaBwiia 0E30MacHOro0 TPyAa MPpU MPOBEICHUM UCCIEIOBAHUN B
paMKax y4eOHOTO »OKCIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOM U TPOCKTHOMU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHUs, MPOBOAUTHh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1aul: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C ONOpPOil Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUH
Y TIpENCTaBlIeHUs Y4eOHOU W HAYYHO-TIOMYISIPHOM MH(POPMAILIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHpa, B PpPa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

WCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHON KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh padbOTy TpYyHIbl, PALUOHAIBHO pACHPENEsITh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3MKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMH, B MPAKTUYECKOM AEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUHBIN JJIEKTPUUYECKHUN 3apsif, JIyd CBETA, TOYEUYHBIM NCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOIO Siipa MpU PElIeHUUd (U3NUYECKUX
3a7a4;

pacno3HaBaTh (pU3nYecKue SBICHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOM (PUBMKU: JIEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE AECHCTBUS TOKA, B3aMMOJIEHCTBUE
MAarHuTOB, DJJIEKTPOMAarHuTHas WHIYKLUs, JEUCTBUE MArHUTHOTO IIOJIS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIC KoJieOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuuMs W MOJSpU3alUsg CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeToBOE AaBleHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHas M WCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
ANEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIUAJIOB, 3JEKTPOABHKYILAs cHila, padoTa TOKa,
MHIYKIWsT MarHATHOrO Ions, cuia Awmnepa, cwia JIopeHna, MHIAYKTHBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO M MArHUTHOIO IIOJIEM, NEpUOJ M 4acToTa
KoneOaHuil B KoJeOaTeabHOM KOHTYpe, 3apsl W CHila TOKa B IPOLEcce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pacCTOSIHHE U
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHIM
CMBICT HCIOJNBb3YyEeMbIX BEJIMYMH, UX OOO3HAYeHWs M EIWHUIBI, YyKa3bIBaTh
GopMmymbl, CBSI3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YYCHHBIC KBAaHTOBBIC SBJICHUS W IPOLECCHI, HCIOJb3Ys
(u3nUecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETa, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPTus CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICIH
UCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUsS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BeJIWYHWHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUECKONU BEJIMUYUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MapaJIEIbHOTO
COCMHEHUS IPOBOJHUKOB, 3akoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s poTodaddekra,
3aKOH COXPAaHEHHUS SHEPruM, 3aKOH COXPaHEHUs HUMITYJIbCa, 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAXXEHHWE U YCIOBUA (IpaHMIlbl, 00JACTH)
MPUMEHUMOCTH;

ONpeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3[]aBaeMOE€ IUIOCKUM 3E€pKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCIEPUMEHTHl IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIIOJb30BAHMEM INPSAMBIX U KOCBEHHBIX WM3MEPEHUN: IIPU ITOM
dopmynupoBaTh MpoOiemMy/3ajady W THUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHpOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIEI0BAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
paMKax y4yeOHOTrO »SKCIEPUMEHTa, Y4YE€OHO-UCCIEAOBATEILCKOM M MPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THbIE 3a7a4d C SBHO 33aJaHHOM (HU3UYECKONW MOJIEIbIO,
UCIOb3Yys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a7a4u
BBIOMpaTh (PU3UYECKYIO0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIbI,



HEeoOXonUMbIe ISl €€ pEeIlIeHUs, MPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaUCHUs (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C ONOPOM HAa WM3YYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEUIeHWHM  Y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-MOMYJISIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyr0 HH(POPMAIIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJb30BaHUS B MOBCEIHEBHOM
KU3HU,

NPUBOJUTH MPUMEPHI BKIaJAa POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMU, Ul COXPAHEHUsI 3[JOPOBbS U COOJIIOJIEHUSI HOPM 3KOJIOIMYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTarb B TIpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAabOTy TIpYMNIbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJ€KBATHO OLICHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccCMaTpUBAaEMOM MPOOIEMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOJIbl HAYYHOTO 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 [IOK
22 A ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/Tf4 1bf72
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 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
41 DIEKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTosiHHBINM 2neKkTpudecKuil TOK. TOkM B bubnnorexa [JOK
4.2 12
pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIHAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [JOK
' KoJeGanus https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHThl KBAaHTOBOU ONTUKU 6 hitps://m.edsoo.ru/Ti41c97c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brommorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 ft?rijzjlpllrif:;{siggﬁMchc
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE

padoThl padoTsbI
pecypcbl

®du3nKa — Hayka O MPUPO/IE.

1 Hayunrie MGT(})[;BI HO?I,)H:)HI/ISI 1 bubmmorexa LOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nerokeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHEITHOE | bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue | bubnuoreka [JOK
CcBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

7 JIBM>KeHrEe MaTepralbHOW TOYKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpunHiun oTHOCUTENBHOCTH | anmumnes. 1 bubnmoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIIEPIIO3UIINH cHl. BTOpoii 3aKkoH bubnmorera [TOK
yrep + OTOP . https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuanbHOM TOUKU

10 Tperuii 3akoH HeroToHa mi1st bubmmoreka [{OK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsokecTH. IlepBast kocMudeckas bubnmorera [TOK

P https://m.edso0.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el 8
Cuna tpeaus. Koaddbunuent tpenns.

13 Cuia czn OTI/IBJ‘IGI-(IbI/Iq})I pu ,I[BI/I)II)(GHI/II/I bubmorexa LOK

P P https:/m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTH WU ra3e
[ToctynarenbHOE M BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [JOK
Mowment cuisl. I1nedo crnel. YeiaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeJla
Nmnynbc MmaTepralibHOM TOUKH,

L5 CHUCTEMbI MaTepUAIIbHBIX TOUCK. bu6mmoreka [JOK
WMiynbec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBH)KEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas 3Heprusi MaTepuabHON bu6nuoreka [IOK
Touku. Teopema 06 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPruu

17 [TorenumaneHas 3HEPTHUSL. bu6nmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
nepopMHUPOBAHHON IPYKUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

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

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlaGopaTtopnast pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€alIbHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOANHAMHUYECKON CUCTEMBI U

30 crioco0On1 €€ m3menenus. Koamuectso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OJHOATOMHOIO UJI€aIbHOTO
rasa

31 Bunael Tenonepenaun Bubmiorexa OK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBINA MpoLecc

13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHNE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpo1ieccoB B bu6nmoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KI1J] terioBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
39 «Monexymsipaas puzrka. OCHOBBI bubmorexa OK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTH BO3ayxa. HackleHHbli bubmorexa OK
Aya. HACHIH https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tea. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepUaIbl
[1naBneHue U KpUCTATUIA3AIIHSL.
bubnuoreka [JOK
43 Y nenpbHas TEIIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 YpaBHeHHE TEIIOBOTO OamaHca
p https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aius Tei. DNeKTPUIECKUI bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS bubnmorexa LHOK
yip ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneiicTBue 3apsiioB. 3akoH
47 Kynona. ToueyHEIN dIIEKTPUYECKUI bubnmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6cesd
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX nojen. Jlnnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTO
49 noid. [Torennuman. PasHocts bubmorexa HOK
' . https://m.edsoo.ru/f0c6f00
MOTEHIINAIOB
[IpoBOHUKH U TUATEKTPUKU B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexTpoéMkocTh. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIeHcaTopa. JDHEPrus 3apssKeHHOTO bubmmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
NIEKTPOEMKOCTH KOHJeHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyiHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3alluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTtopHas paboTa
«3ydeHne cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlena

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUD)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIpOBOAUMOCTh

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBoJicTBa AJIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

pUMecHast mpoBoauMocTh. CBoiicTBa
p—n-nepexona. [losynmpoBogHUKOBBIE
puOOpHI

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




DNEeKTpUUYECKUH TOK B pacTBOpax U

& pacmiaBax 3JI€KTPOJIUTOB. | bubmuoreka [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CamocTosaTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubmuorexa [JOK
«ONEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Onekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX CPEAAX»

67 PesepBHbiit ypok. KonTposibHas | bubnuorexa [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromumii ypok | bubnunoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop MarHUTHON MHAYKIMH. JINHAK https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

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

JleficTBHE€ MarHUTHOTO OJIA HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. | bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKuMu. IJC 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMaAr HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTS. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
konebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue sepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

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




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KOJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTD
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIolIee 3HAaUeHHE CUITBI TOKA U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOr0 TOKa,
JIMHUH dJIEKTpoIepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpeTypa ncnosib30BaHus
JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21 pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOccaS4
[Toniepeunsie U TPOI0JIHHBIEC BOTHBI
” 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOICTBa U ckopocTh. [Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3u. Pagnonokanus
)5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHusd cBeTa. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300pakeHU B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpaxeHnue. lIpenenbHblit bubnunoreka [JOK
YI'0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOoKa3aTeJIsl IPEJTOMIIEHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoeHne n300paxxeHuit B bubnmoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas paboTa

31 «MccnemoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
1 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmroenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHS UX 0€30MMaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJIacCMYeCKOM MexaHukH. [locTynarsl bubnuoreka [JOK
CIIeIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqeHne BpeEMEHH U COKpallleHHe Bubmiorexa OK
p P https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOM
38 ‘IaCTI:/H_ILI CB$I3Ly Macfbl C PHEprueu u bubmorexa LIOK
’ p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl MOKOS
KonTtponsHas padora «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
¥ UMIynbC GoToHA https://m.edsoo.ru/ffOcfel 6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOINOTEKA
41 otodddexra. OmwiTe! A. .
¢ b https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl poTodrpdexra. YpaBHeHue
42 OliHmTeiHa g gotosddexra brmmorexa [TOK
. ' https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. OnbitTer [1. H.
43 JlebeneBa. XMMHUYECKOE AEHCTBHUE bubmorexa LOK
AeBa. A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckune ycTpoiucTBa u
m MPaKTUYECKOE MMPUMCHEHHE:
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemienne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
pOOPA P e https://m.edsoo.ru/ff0d091a
[InanerapHas MojeNb aToMa
bubnuoreka [JOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
W3znyuenne u noriolieHne (HOTOHOB
48 i} I/I}II'Iqe €X0Jle aToMa C O H(()ll)"O OBHSI bubmorexa [IOK
p p A . A yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Buasl criekTpos
BoanoBbIe cBOMcTBa yacTUll. BOJIHEI
. bubmuoreka [JOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopmaa no onpenenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbii
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
pEerucTpaiyy IeMEHTAPHBIX YACTHII.
Kpyrasiit cton «®yHaameHTanbHbIe
B3auMo/ieiicTBus. EquHCTBO
(bu3MUecKoi KapTUHBI MUPay

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTUSA ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3B€31HOrO Heba. Co3Besaus, sIpKue
3BE3/1bl, IUTAHETHI, UX BUJUMOE
npkenue. CoHevHas cucrema




56

Connne. ConHedHas aKTHBHOCTb.
Ncrounuk sneprun CoiHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TIIaBHOU
MOCJIeIOBATeILHOCTA. BHYTpeHHEE
cTpoenue 38€3/1. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spororun CoTHIa U 3BE3]

58

Mneunsiii [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Paz06eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢bu3nveckoit Teopu B GOpMHUPOBAHUHU
NpeacTaBiIeHu 0 PpU3nIecKoi
KapTUHE MUpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PSAIY COBPEMEHHBIX €CTECTBECHHO-
HAy4YHBIX TPEJCTABICHHUN O IPUPOJIC

66 PesepBHbIl ypok. MarautHoe noie. |
DNEeKTPOMAarHUTHAS WHIYKIIHS
Pe3epBHbiil ypok. Ontuka. OCHOBBI

67 CrienuaIbHOM TEOpUHU 1
OTHOCHUTEIILHOCTH
Pesepnsrii ypok. KBanroBas ¢usuka.

68 DneMeHTbl aCTPOHOMUHU U 1 Bubnmorexa [IOK

P https://m.edsoo.ru/f0d1784
acTpopU3UKHU
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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