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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YypOBHS Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuérom (QenepanbHOl paboueld MporpaMmbl BOCTIUTaHUS U
KOHIICTIUU TIpenojaBanusi yuyeOHoro mnpeaMera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3alusiax Poccuiickon QOenepanny, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1o (uU3MKe HampaBieHO Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBl Mupa oOydaromumxcs 10-11 ximaccoB 1mipu
oOydyeHHH X Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusim GI'OC COO
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
o0OydeHHs, a TaK)Ke YYUTHIBAET HEOOXOJAUMOCTH peaU3allUh MEXKIPEIMETHBIX
cBs3eld (DU3MKM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeameTramu. B Helt
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, IJIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (DU3UKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «dusuka» mo rogam o0OyueHus.

dusrka Kak Hayka o HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOpa3yIONTUiA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (GU3HMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHue  (GU3NYECKUX 3HAHUW  ONpenelsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYEHHsS HOBBIX MATEpUANIOB C 3aJaHHBIMH CBOWMCTBAMHU WM JPYTHUX.
N3yuyenne Qu3MK BHOCHUT OCHOBHOW BKJAJ B (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOPMHUPOBAHWUE YMEHHH MPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS MIPHU BHITIOJTHEHUU UMHU YI€OHBIX UCCIIETOBAHUM.

B ocHOBY Kkypca ¢Gu3MKH JJI8 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOKEH pAl HWIEH, KOTOpPblE MOXKHO pacCMaTpuBaTh KaK MPUHLMIBI €ro
ITIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPXKUT MaTepual U3 BCEX pa3AesioB (M3HMKH, BKIIOYAET KakK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3NKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
TYMaHUTApHOTO TOTEHIMANa (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢usukn ¢ pa3BuTHeM OO0IIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Guzuku mpenmnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUIH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEp)KaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKHMM TMpo0JieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHHWKH U TEXHOJOTHH, a TaKKe OOCYXKICHHUS
po0JIeM pallMOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA Ha YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJsOTCA ¢puznueckue Teopun (popMupoBaHuEe NpEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUAX O TMPUPOJe, TpaHHUIAX
NPUMEHUMOCTA TEOPHM, IJisi ONMHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU pearnu3yeTcs MPexKIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JUII KOHTPOJSL W  OILICHKH, OCYIIECTBISCTCA yYaCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca HCXOJs U3 OCOOCHHOCTEM TIJIaHUPOBAaHUS M
ocHameHuss kaOuHera ¢usuku. Ilpm >ToM oOecrnieumBaeTCs  OBJIAJICHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0AKEHHBIX THIIOTE3.

Bonbmioe BHMMaHuE yAENSETCS PEUICHHIO PACYETHBIX W KAaueCTBEHHBIX
3agad. Ilpu 3TOM 1151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJjaHHON (pU3HUECKO MOJIEIbIO, TTO3BOJSIONIUE TPUMEHATh N3YUCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fenia Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pa3HbBIX pa3nenoB. [|sl KaueCTBEHHBIX 3a71ad IPHUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKUX SBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENW MJisi CUTyallud HPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIeUeHUI0 Yy4eOHOro rpoiecca 0a3oBbIi ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
MPEIMETHOTO KaOWHEeTa (PU3NKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETA
MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKiIa. B kaOuHere (U3UKU HOJDKHO OBITh
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCTpanmonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH UM  OOCCIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B IIporpaMMme IO (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  UW3YYaeMbIX SIBJICHHH M  TPOIECCOB, OMIIMPUYCCKUX M|
(GbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHUYECKUX MPAKTUUYECKUX pabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBaETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIBYX oOydammuxcsi. TeMaTHdyecKue KOMIUICKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

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

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUI O poiv (DU3UKU ISl Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne 3TUX Ieliel o0ecrieuynBaeTCs perieHueM CIEeIYIONX 3a/1ad B

MpoIecce u3yueHus Kypca (U3UKM Ha YPOBHE CPETHETO 00Iero 00pa3oBaHMUs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OJJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NOPUMEHATh TEOPETHUYECKUE 3HAHUA IS
oObsiICHEHUsS (PU3MUECKUX SBICHUM B TPUPOJEC U JJs HPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznueckol MoJenbo, 3ajad, MNOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue puU3NUeCKO MOJAEINH, aJJIeKBATHON yCIOBUSM 3a/a4H;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(OpMaIuu,
OTIpeJIEIICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YpPOBHE CPEIHETO OOIIETO
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (u3MKe TMepedeHb J1IabOpaTOPHBIX H
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JTA0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM WHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npuponae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa © TEOpPUM B NPOLECCE TO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHOMD COOTBETCTBHS.

Ponb u mecto Quszuku B GOpMUpPOBAHUM COBPEMEHHON Hay4HOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEM.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpoCTh (CpeaHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTEpPUATbHON TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CioxxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKEHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NyTH U [EpPEMEIICHUS
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe paBumkenue. [I[BU>KEHHME  MaTepUAIBHOM  TOYKM IO
OKPYKHOCTH C ITOCTOSTHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTtsk. [lepron u gacrota oOpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHUAOMETP,
JNBH>KEHUE CHAPAIOB, LICMTHBIE U PEMEHHBIC NTEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenne aBuxkeHusi Tena, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOIHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3yuyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS] MEXAY NyTSAMH, MPONUJCHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenne nBUXKEHHS apUKa B BA3KOUW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepsBbii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro Ttarotenusi. Cuna Tsokectu. llepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKonkkeHus1, kaueHus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokos. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUA NPU JBHKEHUU Tea B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

Hzmepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



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

HccnenoBanue yciioBUii paBHOBECHUS TBEPAOrO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MarepuanbHOM TOUKHM (Tejia), CHUCTEMbl MaTepUaIbHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE nBUKEHUE.

Pabota cumbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHepruss marepuaibHOM TO4ykh. TeopemMa 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[TorennumanbHas SHEprus. [ToreniuanbHas SHEPrus yIpyro
nehopMUpOBaHHONW  TpYyKuHbL.  [loTeHIWanbHass dSHeprusi Tena  BOJMW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIMAJIbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEpPruu CUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCONMIOTHO HEYNPYroro yaapa ¢ MOMOMIBIO JABYX OJWHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanne cBA3u pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyJsipHasi pU3NKa U TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUSI 4YacCTUI BemlecTBa. MoOJenu CTPOCHUS Ta30B, >XKUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasMepsl MoJiekyn. KommdectBo BemecTBa. [loctossHaas ABoraiapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPUU HJICATIbHOrO Tra3a. AOCONIOTHAs TeMrmeparypa Kak mepa
CpeHEW KHWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temneparyp KensBuna. I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [lanbroHa. M30mpoueccsl B UI€ATbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBaeHUE H30IMPOLIECCOB: HM30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnpiThl 0 TUDPYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomsl

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

HccnenoBanre 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmonuHamuueckass cucremMa. BHYTpeHHsII SHEPrus TEPMOIUHAMHUYECKON
CUCTEMBI U c1iocoObl €€ n3meHenus. KomnyecTBo TermnoTel u paborta. BHyTpeHuss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIHS, U3TyUYEHUE. Y eIbHas TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoTel npu Temionepeaaye.

[lonsiTue 00 anumabatHOM mporecce. llepBhiii 3aKOH TEPMOIUHAMUKHU.
[Ipumenenne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

TermoBele  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBod MamwuHbl. [ukn KapHo u ero xodpuiiMeHT IMojae3HOro
JNEUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JBUTaTENb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJI0IMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHs (BUIECOAEMOHCTpaIus).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejia MpH TeIionepeaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevle nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld map. YaenbHas TEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHUS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiekTpoguHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Ted. OIEeKTpUdeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKHM, AMAIIEKTPUKH M TOJYNPOBOAHUKHU. 3aKOH COXPaHECHUS
ANEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe 1mone. Hampssk€HHOCTh — aAnekTpuyeckoro moss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  mnoing.  llotenmuman.  PasHocTb
moTeHUManoB. [IpOBOAHMKM M AUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUYECKAas 3alluTa, 3a3eMJIEHHE BIIEKTPOIpPHOOpPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBrue HadIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUTACTHUH, PACCTOSIHUS MEXKAY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUA CYHIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckoi nenu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAasT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciiiaBax  dAJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3S.



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

TexHuueckue YCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, pEOCTAaT, HCTOYHUKH TOKA, OJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IJIOIIAIH TTOTIEPEYHOTO CEYEHUs U MaTepHuaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpOoABWKyHIEH cuibl. KoOpoTkoe 3aMbIKaHue
rajJbBAaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUs: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3nyUecKkas BEIWYWHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaguku U CBOMCTBA, TPUTOHOMETPHUECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX ITPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBWKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUIIBI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEI, XKUIKOCTEH H



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMSA,
raJbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), JIBUTATENb BHYTPEHHETO
cropaHusi, naposas TypOHUHa, OBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  TOCTOSHHBIX ~ MarHUTOB.
MarautHoe mosne. BekTtop MarHuTHOM wuHAyKIWU. [IpuHIuUN cynepno3uiuu
MAarHUuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHIAYKUMH. KapTWHa JIMHUM MarHUTHOW
WHIYKUIWH T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MarHutHoe TOJI€ MPOBOAHMKA € TOKOM. KapThHa JWMHHI WHAYKIUU
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. PaGora cuitbl Jlopenia.

SlBieHne 3JEKTpOMarHUTHOM UHAYKUMU. [loTOK BekTOpa MarHMTHOU
UHIYKIUU. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mojie. DNEKTPOABMKYIIAs CHJIa WHAYKUHH B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKLIMH. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: MOCTOSHHbBIC
MArHUThl, JJEKTPOMArHUTHI, SJICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHMS.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHuil.
[IpyxuHHBIN MadgTHUK. MareMaTU4eCKUd MASTHUK. YPaBHEHHUE TapMOHUYECKUX
kosneOanuii. [IpeBparnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KoOJcOaHUS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU KoJjebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuXx KojieOaHUsX. BBIHYK/IEHHbIE MEXaHHUYECKHE
KoseOanus. Pezonanc. BeiHyXIeHHBIC 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

[lepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U MOTPEOICHNUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTEIbHONM CUCTEMBbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGntonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu moCieOBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanve mMepeMEHHOT0 TOKa B ILENM W3  IOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE B0JIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bsaumnas opuenrtanus BekropoB E, B, V B anekrpomarautHoii BonHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)KC€HHUE, MpEeOMIICHUE, Moysipu3aius, audpakims,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckre yCTpOWCTBA WU NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKHX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmnronenue CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHUI.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NOoAspu3anus, J1udpakiums, UHTepPepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHElWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI oTpaxeHHus ceta. [locTtpoeHue m3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeTa. 3aKoHBI MPEOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomieHus. I[lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HHTEep(hEpEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacClpOCTPAHEHUE, OTPAKEHHE M MPEJOMIICHUE CBETa.
OnTuaeckue mpuOopHI.

[TonHoOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpOCKOTIA, TEIECKOTA.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUILIO MPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEMIETKHY.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynater
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe, IPUHILINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpALIECHUE
TUTVHBI.
DOHeprus U UMIYJIbC PEIATUBUCTCKON YACTHIIBIL.

CBs13b MaccCHI C 3HCpI‘I/ICI\/’I U UMITYJIbCOM pGHHTI/IBI/ICTCKOﬁ HaCTHUIIbI. 3HCpI‘I/ISI
IIOKOA.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBa3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEPrus
U UMIyJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 pororddekra. «KpacHas rpaHuia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

UccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceroauoy.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
[Inanerapnas Mmogmens aroma. lloctynmatel bopa. M3nydyenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
criekTpoB. CIIEKTp YpOBHEN 3HEPIUU aTOMa BOJIOPO/IA.

BonnoBbie cBoiicTBa yacTtull. Bonubl ne bpoiis. KopnyckyisipHO-BOITHOBON
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE INPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmtonenue nuHeMvaTsiX CIEKTPOB U3TYyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JTOKa3bIBAIOIIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompeneseHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacman. ODJIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. [amma-
U3Jy4eHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnwiii peaktop. TepMmosimepHbiit cuHTe3. [IpobOieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoieicTBHSA. EAMHCTBO (pr3nueckoit KapTHHBI MUpa.

TexHu4eckne yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3Bé3nHoro HeOa. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. ConHeuHas akTHBHOCTh. McTounwk sHepruun CosiHIa W 3BE3M.
3BE31pI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBbHOCTH. 3aBHCHUMOCTb «Macca —
CBETUMOCTBY» I 3BE3J] TJIABHOW IMOCJIEN0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE OBIPHI B Aapax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuyeckue nabnooernus

HaGmronenust HEeBOOPYKEHHBIM TJ1a30M C MCIHOJb30BAHHUEM KOMIIbIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B D3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOW KapTUHE MHUpPA, MECTO
¢du3znueckoi KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 kitacce oCymiecTBIsIETCS C
y4ETOM COJIEPIKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBS3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbIH (akT, rumores3a, ¢u3nyueckas BEIWYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl U HMX IMPOEKIMUA HAa OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIA N TIOCKUX (puryp u 06béma Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIEC, ONTUUYECKUE SIBJICHHS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OO0pa30BaHUA KPUCTAUIMYECKOW PEMIETKHA, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MJIM, 3aJleKUM MArHUTHBIX DY/,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonozua: JAHUM DIIEKTPONEpPENad, TEHEPAaTOp MEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIMOHHAS II€4Yb, paaap, PaJUONPUEMHHK, TEIECBU30DP,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CpEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAINIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro nmpeamera «Du3nkay T0HKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb TPAXKAAHCKOM MO3UIIMN 00YyJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKMCKOTO OOIIECTRA;

OPUHIATHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JNEMOKPATUUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJICHCTBOBATh C COUMAIIBHBIMUA HUHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTHPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIIOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuoOHANIbHONW AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE U OCYILIECTBIIEHUE AEUCTBUM B OKPYKAIOIIEU Cpelle Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIeITeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (QPU3MKH  OCYHIECTBIISITH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeilicTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIMPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTSATh IETN JeATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTpPUBAEMBIX
(bu3MUECKHX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIOITUXCS
MaTepHATbHBIX K HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH MOCIIEACTBUH JCSATEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHITHSIMU M METOIAMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATENbCKON M MPOCKTHON N1eATETbHOCTH
B 00s1acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY HOHUCKY
METOJIOB pEHICHHs 3aiad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTaluy, MpeoO0pa3oBaHUI0 W TPUMEHEHUI0 B PA3NUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IIPU CO3/IJaHUN YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh MPUUMHHO-CIICACTBEHHBIE CBS3W M aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HAaXOJWUTh apryMEHTBI AJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJIEHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUs MHPOpMaUKU (PU3UUECKOrO COJAEp)KaHUS U3
HUCTOYHMKOB PA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpEICTBA HMH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX H  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpkKaHUS B Pa3IMYHBIX QopmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
GopMmy mpencTaBiIeHUs U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (PU3UKU U BO BHEYPOUHOU J1€ATETbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyalldd M  CMST4ath
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIOJIBL30BaTh NPEUMYIIECTBA KOMaHIHOU U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHUCTBUNA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)K0I'0 YeHA KOJUICKTUBA,

IIPUHAMATHh  LEJIM  COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiaTh poid ¢ YYETOM MHEHUHW YYaCTHHKOB, OOCYXAaThb pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJIEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO NEATEILHOCTh B 00JIACTH
(GU3MKH M aCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIAThH IJIAH PELICHHS] PAacYETHBIX M KadeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B OO0JACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  peQIeKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBaHUM;

HCIIOJIB30BaTh NMPUEMBI peIIeKCUU I OLIEHKHU CUTYyalluu, BIOOpAa BEPHOTO
pelieHus;



YMETh OIICHHUBAaTh PUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHUS M0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPH aHAIM3€ pPE3yIbTaTOB
NeSTETHPHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
TeSTEITHPHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OIIHOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPAMMBI
no ¢u3uKe IS YPOBHA CpPEIHEro oOImero oOpa3oBaHUA Yy OOYUYarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIETO CIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHATILHOES
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOM chephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJUPOBAaHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATBHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEN W TBEPIABIX TEJ, TOUECYHBIN
ANEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3a]ay;

pacrio3HaBaTh (pu3znueckue ABIeHUsl (IPOLECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAaJeHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojieiicTBUE Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIOBOE
paBHOBECHUE, UCIapeHUe, KOHACHCAlUs, IUIABJICHUE, KPUCTAJUIU3AIUs, KUIICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHUSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JBI)KCHHUE, UCIONB3YySd (U3UYECKHE BEIMYHUHBI:
KOOpAWHAaTa, MyTh, MEpEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHEe, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKUl CMBICIT HCMOJb3YEMBIX BEJIMYMH, MX OOO3HAUYCHHS W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tas3a, TeMmIeparypa, CpeIHss
KMHETHYECKasi SHEPrUsl XaOTHYECKOTO ABUKEHHS MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICA HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HaYeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JAHHYIO
(GU3MUECKYI0 BEJIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: DJIEKTPUUECKUNA 3aps/,
ANEKTPUUYECKOE MOJIE, HAMPSHXKEHHOCTD MOJIS, MMOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUILI, YKa3bIBaTh (OPMYJbI, CBS3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIECCHl U SBICHUSA, UCIIONB3Ys (PU3NUECKUE
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »SHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHUJI, MPHUHIMI PABHOINPABHUS WHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AIEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MAaT€MAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIC TMPUHIUIBI  JACHCTBUS MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIb30BAHUS B
MOBCEHECBHOM JKU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJUTH OMbBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHHM, MPU STOM KOHCTPYUPOBATh YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »JKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM UM TMPOCKTHOMU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTHh PACUETHl U OILIEHMBATh PEANTBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C ONOpPOl Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIIONIb30BaTh ~ TMPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMEHHbBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpelICTaBleHns Y4eOHON M HAYYHO-TIOMYJISIPHOW MH(pOPMAILIUU, TTOJTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TIOTydaeMyt0 HHPOPMAIIUIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIe C BBHIMOJIHEHHEM pPAa3IMYHBIX COLHUANBHBIX pOJei,
IUTAHUPOBaTh pPabOTy TPYyNMbl, PAMOHATBHO pacHpeAeniaTh OOS3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHUE PacCMaTpPUBaeMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HA MPUMEpPAxX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUUYECKON MEATEIBHOCTH IIOJCH, 1ETOCTHOCTh U €IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN ANEKTPUUYECKUH 3aps/, Tyd CBEeTa, TOUCUHBI NCTOYHHUK CBETA, sIepHasI
MOJieJIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO siipa MpH peleHUud (PU3MdecKux
3azay;

pacmo3HaBaTh (hu3MUecKue sSBICHUS (MPOIECChl) U OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAaHTOBOW (PU3WKHU: DIEKTPHUYECKAst TPOBOJAUMOCTD,
TETUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JICWCTBUS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, OJJEKTPOMArHUTHAsg WHAYKIMS, ACHCTBME MArHUTHOrO TIONS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWCS 3apsij, AJIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, MPSIMOJUHEHHOE pAaCIpOCTPAHEHHE CBETA, OTPAKEHUE, MpeIoOMIICHHE,
uHTepdepennus, Audpakuys W MOJSpU3alUs  CBETa, JUCIEpPCUsS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYATOro CIEKTpa aroMa BOJOpPO/Aa, €CTECTBEHHass U HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  TMPOBOJUMOCTh  PA3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
ANEKTPUUECKHUI 3apsll, CHJia TOKA, DJIEKTPUUYECKOE HAMPSIKEHUE, DIEKTPUIECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHuTHOTO TMoisi, cwia Awmrepa, cuwia JlopeHra, WHIYKTHBHOCTH
KaTYIIK{, SHEPrHsl AJIEKTPUYECKOTO W MArHUTHOTO TIOJIeH, MEePUOJ U YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3apsl W CWiIa TOKa B IIpoLecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJa JIMH3bI, TPU OMHCAHWH TPABUIHLHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJNB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W EIAWHUIIBI, YKa3bIBaTh
Gopmynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCIONb3Ys
¢uznueckre BEITUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJIbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
UCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTb (HOPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMU BeJIUYUHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONB3Ys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUSI TPOBOAHUKOB, 3aKOH Jlxoynsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIWH, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI IMPEJIOMJIEHUSI CBETa, ypaBHeHUEe DifHITelHa s (orodddekra,
3aKOH COXPAHEHUs JHEPruu, 3aKOH COXPAHECHUS HMMITYyJbCa, 3aKOH COXpPAaHEHUS
3JIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPAHEHHUsI MacCOBOr0 4YMCIIA, MOCTYJaTrhl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE | YCIOBUs (TpaHUIlBI, O0JACTH)
MPUMEHUMOCTH;

ONpPEAEsATh HAMPABIECHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OIKUCHIBaTh H300pAKEHHE, CO3[]aBa€MOE€ IUIOCKUM 3E€pKajoM,
TOHKOM JTUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX U3MEPEHUM: MPU HTOM
dopmynupoBaTh mpoOieMy/3ajady W TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEITHOCTEH U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHJE TaOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHMUS;

coOmroaTh nmpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUHM WCCISIOBAHUNA B
paMKax y4eOHOro »SKCIEPUMEHTa, Y4e€OHO-HUCCIENOBATENbCKONM U MPOEKTHOU
JIESITENPHOCTH C WCIIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTO
000pyTI0BaHMS;

pemaTh pacy€THblE 3aJayd C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a7a4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (GU3NUECKUE BEIUYUHBI U (POPMYIIBI,



HEOoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTNYUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMIOYKY pACCYKICHUU C ONOPOM HAa WM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEUIeHWM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpelcTaBleHns y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyYaeMYyI0 HH(OPMAIIHIO;

OOBSACHATh NPHUHIUNBI ACHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIaJa POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE IPOIIECCOB OKPYXKAIOIIETO0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBbS U COOJIFOJIEHUS HOPM 3KOJIOTHYECKOI0
IIOBEJCHUS B OKPYKAIOLICH CPEE;

paboTatb B TpyNIe C BBIMOJIHEHUEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpYNMbl, PAUUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccMaTprUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 httos://m. edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edso0.ru/7FALbF72
Hroro mo pazaeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJANHAMUKA

bubmmoreka [{OK
41 DueKTpocTatiia 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Paznea 1. 9JIEKTPOJINHAMUKA
MarnuTHO€ nojie. DIeKTpoMarHuTHast bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo0.ru/7f41c97c
Hroro mo pazgeny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4eCcKUe U 3JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHW4ecKHe 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 Omritia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cienMaNbHOM Teopun 4 1 bu6nuoreka [IOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pazgen 4. KBAHTOBASA ®U3UKA
. bubnuoreka [IOK
4.1 DneMEHTBI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMUU U acTPOPU3UKU 7 Et?rfsn;l r(r)1f(;<s?)(l)-.[ :3/5 f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE

6.1 O06o0maroree MOBTOPEHHE 4 Et?[iH/P/I;T:(ﬁ)(I)lr?/E £41c07c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE

Ne ara nuppoBbIE

Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoThI padoThI
pecypchl

®du3rKa — Hayka O MPUPOJIE.

1 Hayunrie MeT(})[;BI HOSH:)HI/IS[ 1 bubnmorexa LIOK

> https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuoreka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEIbHOCTHU JIIOICH
MexaHnueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE npsAMOIUHEITHOE 1 bubnuoreka [JOK
JIIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bubnuoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372¢

5 CBoboaHoe majieHre. Y cKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaECHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe nBUXkEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anumes. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepryanpHbIe CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bubmmoreka [{OK

o CYNEPTOSHITN CHIL. BTOPOHU%KOH https://m.edsoo.ru/ff0c3be8
Hrprotona my1st MmarepuaabHOM TOUKH

10 Tpertunit 3akoH HerotoHa 11t bu6mmorexa [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTH. [lepBas kocMudeckas bubmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagduiment Tpenus.

13 Cuna cznpomBﬂefnq; npu ,I[BI/DP;(CHI/II/I bubmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH UJTU raze
[TocTynarensHOe€ U BpamiareiabHOe

14 JBIDKEHHE a0COJIFOTHO TBEPOTO Tea. bubmoreka [IOK
MowmenTt cuibl. [lniewo cuitbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPJOTO Tena
Nmnynbc maTepuaabHOU TOUYKH,

15 CHUCTEMbI MaTE€pUAIILHBIX TOUEK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOITHOCTH CHUJIBI.

16 Kunernueckas sHeprusi MaTepuaibHOW bubnunoreka [JOK
ToukH. Teopema 06 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPT U

17 [loTeHuunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHnmanpHast SHEPTHSI YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.
[TorenmansHas SHEPTHA Tesa BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHpIe ¥ HEMOTCHIIUAIBHBIC
cuitbl. CBs3b paboTHI
HETIOTEHIMAIBHBIX CHJI C U3MEHECHHEM
MEXaHHYECKOW PHEPTUU CUCTEMBI TEJl.
3aKoH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopHnas pabota
«MccnemoBanne cBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MCX&HI/I‘IeCKOﬁ 3Hepr1/11/1
TeJia Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa o Teme
«Kunemaruka. JIlnHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
newkenue. dubdysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHUI] BEISCTBA.
Mogenu cTpoeHHs Ta30B, )KUIKOCTEH
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABoraz[po

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanbusiii raz 8 MKT. OcHOBHOE

bu6mmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHas TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHUSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

08 «HccnenoBanre 3aBUCUMOCTH MEKTY
rapaMeTpamu COCTOSIHHS
pa3peKeHHOT0 Ta3a»

29 H3omporiecchl B U1eaibHOM ra3e u ux bu6moreka [IOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpenuss sneprus
TEPMOJAMHAMUYECKOW CUCTEMBI U

30 crroco0bl e€ m3meHenns. KoanuectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0JJHOATOMHOIO UEATLHOTO
rasa

bu6mmoreka [JOK
31 Brymt Tertonepezan https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTh BEIIECTBA.
bubnuoreka [JOK
32 KonudecTBo TemaoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30TpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs po1ieccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIlHbBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKoyoru4YecKue mpooIeMbl
TEIIOIHEPTeTHKH
38 O6o0matomuii ypok «MoutekynsipHast bubnuotexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTposnbHas pabora no teme
39 «MoutekynsipHaas puszuka. OCHOBBI bubmorexa [TOK
YIAP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubmuorexa [JOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS ¥ OTHOCUTEIbHAS
41 BJIQXKHOCTH BO3ayxa. HachleHHbIi Bubmmorexa [IOK
HYXS. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimyeckue u
42 amopdHbIe Tena. AHU30TPOIIHS bubnuoreka [JOK
CBOMCTB KpucTauioB. JKujkue https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue u KpUCTAUIA3AIIHSL.
43 VY nenpHas TenioTa miaBJICHUs bubmorexa HOK
g ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44
YPABHEHHE TCILIOBOTO basatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aus Tel. DNEeKTPUIECKUl bubnuoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6bcc

3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

bu6mmoreka [IOK

46 IMOJYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
ANIEKTPUIECKOTO 3apsiia
BsaumopeiictBue 3apsa0B. 3akoH
47 Kynona. ToueuHblil 3IeKTpHYECKUN bubnmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsi
Harpsx€HHOCTB 2IEeKTpUYECKOTO
48 nosist. [IpuHnmn cyneprosunuu bubnuorexa [JOK
ANEKTPUUYECKUX nosiei. JInnuu https://m.edsoo.ru/ff0c6df2
HaPsSKEHHOCTH
PaboTa cun anekTpocTaTHuecKoro
49 mouts. Ilorenmuman. PasHocts bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0c6f00
MMOTEHIIHAIOB
[TpoBOAHWKHM W AUDIIEKTPUKH B
50 DIIEKTPOCTATUUECKOM I10JIE bubmiorexa HOK
p ) https://m.edsoo.ru/ffoc7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 Dnekrpoémrocts. KoHmencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCcaTOpa. DHEPrus 3apsyKeHHOTO Eubmaorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHuMm 1eHCTBHUS U MPUMCHECHHE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

afmapara, CTpyHHOIo IpuHTepa.
DnexTpocTaTHdecKas 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemIieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma 1ist
ydacTka Lenu

56

[TocnenoBarenpHOE, MapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3ydeHnue cMeIanHOTO COCTUMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH MEKTPHUECKOTO
Toka. 3akoH J[xoyns-Jlenma

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

58

3akon OMa Jy1si IOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue D]JIC ucTtouHnka ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUSD)

0.5

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

59

DNeKTpOoHHAas! MPOBOJIUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpPOBOIUMOCTh

60

ONEKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3IEKTPOHHBIX IIyYKOB

61

[MonynpoBogHUKH, NX cOOCTBEHHAS U
npuMecHas mpoBoauMocTtsb. CBoiicTBa
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
pubOopsI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUN TOK B pacTBOpax u

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHIECKAS JUCCOIHALIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJNEKTPUYECKUN TOK B raszax.

63 CaMOCTOSATENBHBIN U 1 bubnuorexa [JOK
HECaMOCTOATENIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npuOopsl U
YCTPOWCTBA U UX IIPAKTUYECKOE bubnuorexa [JOK

64 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypox 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o teme

66 «Onekrpocraruka. [locTosTHHBIN 1 bubnuoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepBubiit ypok. KonTposibHas 1 bubnuorexa [JOK
pabora 1o Teme "INeKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600maromui ypok 1 bubnuorexa [JOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fI[:yT:eHnﬂ :)Ig[?al;?)l.;l;feﬂbﬂble
padoThI padoTsI pecypest
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMoieiicTBue. MarauTHoe 1oJie. 1 bu6mmorexa [IOK
Bektop maruuTHOM MHAYKUMU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MaruuTtHoe 1noJje NpoBOJHUKA C
TokoM. OmbIT Dpcrena. bubnuoreka [IOK

2 . 1
B3anmonericTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3y4ueHue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISt KaTYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnunoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHuTHOU nuaykuuu. J/C 1

HWHIAYKIHUU. 3akoH BHeKTPOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOﬁ HUHAYKIOIUN

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

NuayKTUBHOCTB. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

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

TexHuueckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHJYKIMOHHAs [1eYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMarHUTHAS HHTYKITUS

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

11

KonTtponbHas padoTa o teme
«MarsuTtHoe nozJe.
DNeKTpOMarHUTHAs UHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJibIX KoJieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MacChI TPy3a»

14

KonebarenbHblii koHTYp. CBOOOJHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJIeOaHUS B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriMTHBIMHA KOJIeOaHUSIMHA

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexXaHWUecKHe Kojiebanus. Pe3onanc.
BriHYX1I€HHBIC AJIEKTPOMArHUTHBIE
KoJIeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Iepemennslii TOk. CHHYCOMIATBHBIN
NepeMeHHbIN TOK. MOIITHOCTh
IIEPEMEHHOTO TOKa. AMIUIUTYTHOE U
JEUCTBYIONIECE 3HAYEHUE CHJIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOT0 TOKa,
TUHUH 3JIeKTporepenad

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

20

DKOJOrHYECKUe PUCKHU NPU
IIPOU3BOJICTBE MIEKTPOIHEPTUH.
Kynbrypa ucnonb3oBaHus
IIEKTPOIHEPTHH B TOBCEIHEBHON
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTpaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIBbHBIE BOJIHBI

9 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBoiicTBa u ckopocts. [llkana brbmmorexa [OK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U

24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus

o5 Kontponsnas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE

26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS

27 ceera. [locTpoenne nzobpakeHuil B bubmorexa HOK

https://m.edsoo.ru/ffOcd4e0

IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe

08 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bubnnoreka [JOK
YroJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS

29 JlaGopatopHas pabota «/3mepenue bubnuoreka LIOK
[IOKa3aTels NPEeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 JIunssl. [TocTpoenue n3obpaxxkeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «MccnemoBaHne CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmroienue aucrepcuu
CBETa»
Wnrepdepenmus creta. dudpaxums bubmuorexa [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI M YCTPOUCTBA U
yCIIOBHS UX 0€30MMacCHOTO MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 Kiaccuyeckor MexaHuku. [locTynarel bubmuorexa [JOK
CIIeIMaIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeyIeHue BpEMEHH 1 COKPAIlEHIE Eubmaorexa HOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
OHeprus 1 UMIY/IbC PEISITUBUCTCKOM
38 ‘IaCTII)/II_[LI CBSISL?,JI-\I/IEIC(I?LI C DHepruei u bubmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKOos
KonTtponsHas padora «OnTuka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otonbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE Eu6 [IOK
nonmorexa
41 .0 A.T.
borospexra. OnrTer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3axoHs!l potorddexra. YpaBHeHue
42 SﬁHMTe(ﬁbHa zlfs)[q)@oma@g)ema brbmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
HaBnenune cBeta. Onbite 11. H.
43 JlebeneBa. XuMHuyeckoe eiicTBUE bubnmorexa LOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAKTUYECKOE MPUMCHCHHE:
44
(dboToreMeHT, (HOTOIATIHK,
COJIHeUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «JI€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI)Y 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 Mojaesb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}II'IIIG exoJie aTOM:I co H(()ll)"O OBHSI bubmnorexa [JOK
p pEXOA . A P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpos
BomnHoBbIe cBOlicTBa yacTul. BoaHbI
N . bubnmuoreka [JOK
49 ne bpoiins. KopmyckynspHo-BOTHOBOM

Ayallu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpeznenenuto cocraBa

PAaAOAKTUBHOI'O U3JTYUCHUSA

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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3inydeHus. BousHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBINA U O3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbiit
peaktop. [IpoGnembl, IEPCTIIEKTUBHI,
IKOJIOTMYECKHE aCIEKTHI SJCPHOM
SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnemeHTapHble YacTHIIbI. OTKpBITHE
MO3UTpoHA. MeToabl HAOMIOACHUS U
perucTpayy IeMEeHTAPHBIX YACTHII.
Kpyrnaslii cton «@yH1aMmeHTallbHbIE
B3aumoeiicTeus. EquHcTBO
(u3MUecKoil KAPTHHBI MUPA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro nebda. Co3sesnus,
SIPKUE 3BE3bl, IUIAHETHI, KX BUJAMMOE
nBrokenne. CoaHeyHas cCUCTEMa

56

Connue. CosHe4Hass aKTUBHOCTB.
Wcrounuk sHeprun ComHIa 1 3B€37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHbBIC
XapaKTePUCTUKH. 3BE3/bI INIABHOM
MO CIe0BaTeIbHOCTH. BHYyTpeHHEe
cTpoeHue 38€311. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
spoaronru CoJHIa U 3BE31

58

Muneunsiit [yt — Hama ['anakTuka.
[Tonoxenue u apmxenue CoyHLa B
lNanakTtuke. ['amakruku. YE€pHble IbIPHI
B sIpax rajJakTHK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopus boispmoro B3peIBa.
PennkroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padota «1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUpOBAHUH
npeacTaBiIeHui o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTHHBI MHpa B 00IIeM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noJe. 1
DneKTpOMarHuTHast MHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIMAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrit ypok. KBantoBas ¢pusuka.
bu6moreka [IOK
68 DeMeHTB aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpoU3UKN
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» dusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakmueit [lapdentreBoit H.A. AxkinonepHoe obmectBo «M3aaTeancTBO
«IIpocsewienue»

» ®uzuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M.; ox
penakmueit [laphentreBoit H.A. AkinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBCI_HeHI/Ie»

METOJJUYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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