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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yuérom denepanbHoil pabodeil mporpaMMbl BOCHUTAHMS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB rmpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiM OGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yibTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «Ou3nka» mo rogam o0yyeHHs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkompHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, IOCKOIbKY (PU3NUECKHE 3aKOHbBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I TO3HAHUS IPU BBIIOJHEHUH UMM Y4€OHBIX HCCIIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOIMYECKUX MPHIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (u3HUeckue Teopuu ((PopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, JJIsI OINHCAaHUS €CTECTBEHHOHAYUYHBbIX SABJICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0A B Kypce (DU3UKU peamu3yeTcs, Ipekae
BCEro, 3a CU€T OpraHU3alMH SKCIECPUMEHTAIBHON IEATEIbHOCTH 00YyYarolIuXcsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX pPabOT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUN CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolieneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYILIECTBIISIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta ¢usuku. Ilpm sToM oOecmeunBaeTcss OBJAJCHHE
OO0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJis CHUTYyalldd TPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
Gbu3UKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HWHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme IO (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTab0OpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCSH K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa HW3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHME CIOCOOOB pEHIeHUs pa3JIMYHbIX 3aJad C SBHO 3aJlaHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NMUeCcKOd MOJEINH, aJIEKBAaTHON YCIOBUSM 3a/1a4u;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTHSI YMEHHUN MPOEKTHO-UCCIIEOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (¢U3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHHUA

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)keHue nepeMenieH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBwkeHue. JIBMKEHME  MaTepUaIbHOM  TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE NIEpEaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEIEICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX TOYEK.

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

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

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

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpallEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEprus yIpyro
nehopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHWYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme.  bpoyHoBckoensmwkenue. [lubdysus.  XapaktepaBmwkeHus |
B3aUMO/JICCTBUSYACTUI[BEIIECTBA.MOJIEIM  CTPOCHUS Tra30B, KUJIKOCTEHM U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

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



Mogens upeanbHoro rasa. (OCHOBHOE  ypaBHEHME  MOJEKYJAPHO-
KMHETUYECKOW TEOpUU HJACaNTbHOTO rasza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHHe MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIas MPUPOAY AaBICHUS ra3a Ha CTEHKH COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECaJbHOrO  rasza. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHnne mepBOro 3akoHa TEPMOAMHAMHMKU K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBo MamuHbl. [lukn KapHo u ero ko3 @uIMEHT MOJEe3HOTO
JNEeNUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pacIIMPEHHUIO BO3AyXa (OMBIT C BO3JAYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3alus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYUYEHUS COBPEMEHHBIX MaTe€pUasoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHMKYM, OUAIEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn



CYIIEpHO3UIUU DIIEKTPUYECKUX ITOJIeU. JIMHUM HANPSKEHHOCTU JJIEKTPUUECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOr0 KOHJIEHCATOopa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMUIT I€UCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COEIUHEHUE TPOBOJHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEKTpOHHAsi ~ NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

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



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

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CUIIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, TeoTrpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHHM, JHUHEHHas QyHKIUA,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: Mexanndeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJN, XUJIKOCTEH uU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHbIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TOJI€ TMPOBOAHMKA C TOKOM. KapTuHa JWHUNA WHIYKUHU
MAarHUTHOTO TOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeie mMpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HampaBlieHUE. [[BrKeHUE 3apsSyKEeHHON YaCTUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs Cuila HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOEOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeObanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux koieOaHUAX. BhIHYXIEHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeiHYX)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

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

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60TIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektropoB E, B, V B anekTtpomarautHoil BoiHe. CBOWMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi ICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMx U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/1;1
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

doToaddexra. YpaBHenue DiHmTeriHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOINOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO 0-4acTHIl.
IInanerapnas Mmogmens aroma. lloctymatel bopa. M3nydyeHune w morionieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckyisipHo-BOITHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3depdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 €.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

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

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIAaBHOM IOCJIEA0BATEIHbHOCTH. BHYTpeHHee CTpoeHue



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B Aapax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHbHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTUH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
orpeseNeHue MIIOMAAH MIOCKUX GUryp u oobéma Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoiieOaTelbHbIC
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUM DJICKTPOIEpEAad, TIEHEPATOp I[EPEMEHHOr0 TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3yJabTAThl OCBOCHUSI yueOHOTro npeaMera «Du3nKay JOTKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KUZHECHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMHN 00YJaIOIIEeTOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3CcTeTHYECKOr0 BOCIIUTAHUS ¢

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 TMO3HAHUS:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTPENICTATh IETN JEATCIBHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATETLHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JCSTEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeabcKue TeiCTBHS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-HCCIIEOBATENbCKON M MPOCKTHON JEATEILHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHIeHHs 3a4ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpeoO0pa30oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN Y4€OHBIX TPOCKTOB B 00J1aCTU (HU3UKU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHICHWs 3a7ayd pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsSIM, OIICHHBATh MPHOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOL1E aIbTEPHATUBHBIE PEILICHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTh U MUCIOJIb30BaTh INPEUMYILECTBA KOMAaHIHOM U WMHIMBUIYaAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUA IO €€ IOCTMIKEHUIO: COCTABIATH IUIAH JIEHMCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLEHUBATh WJAEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON PabOoThI C y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIb30BaTh MPUEMBI peieKCUU IS OLICHKU CUTYallMH, BEIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS SMOIIMOHAIBHBIN UHTEIIJICKT, Mpeoaaraonmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIUATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJSd H3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CTIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOHPIUKTHI.



IHPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU ESATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHUS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
UJCAIbHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
ANEKTPUUECKUM 3apsi MpU pelieHnH (PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHUE, CBOOOTHOE TMAJE€HUE TeJl, ABMKEHHE 10 OKPYKHOCTH, HHEpIHs,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHNEe 00BbEMA TeJ IPU HAarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&KHOCTh BO3/lyXa, IIOBBILICHNE JABJICHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPHITOM
COCyle, CBs3b MEXAY IlapaMeTpaMM COCTOSHHMS Tra3a B  H30Ipoleccax,
JIIEKTpU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBaTh MEXAaHUYECKOE IBU)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJIMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasl YHEPIUs, NMOTCHIUAIbHAs 3HEPIUsl, MEXaHUYEeCKas
paboTa, MeXaHHWYecKass MOIIHOCTb; IpU ONHUCAHUU TPABUIBHO TPAKTOBATh
(Gu3nYecKuil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXoJIUTh (OPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIIMYUHAMUY;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBIICHUA,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO ABMXKCHUS MOJIEKYJ, CPEIHEKBaJApaTUYHasd
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOA(Q(GUIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsI ¥ EOUHUIIBI, HAaXOAUTh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(Gu3nYecKy0 BEINYUHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUUMHBI: JICKTPUUECKUHN 3apsl,
JJIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [IOTEHINAJIOB;
P ONHCAHUM TNPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HCIHOJIb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI U IIPUHLUIIBL: 3aKOH BCceMUpHOro tarorenus, I, II u III 3akons! HerotoHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
NOPUHLUI CYMEPHO3UIMHA CHUJI, TPUHIUI DPAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
oTcY€Ta, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUUECKOro 3apsina, 3akoH KysnoHa, mNpudTOM pas3nuyarh CIOBECHYIO
(GOpMYyTUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTBHI T10 HWCCIEIOBAHUIO (DU3MYECKUX SIBICHUU U
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIE U3MEPEHUST (PU3MUECKUX BEIUYMH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN CMOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU STOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢buKcupoBaTH PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BRIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATENLCKON M MPOEKTHOU
JESITEeIbHOCTU C MCIOJb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BEIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYUHBI U (POPMYIIHI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEIPOTUBOPEUNBYIO
HENOYKY PAaCcCYXICHHH C OMOpOM Ha HM3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTaBICHUS Y4eOHOU U HAy4YHO-MOMYJISPHON MH(POPMALIMU, MMOTYYEHHON U3
Pa3IUYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOIy4yaeMyl0 HHGOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIleHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsi COXPAHEHUS 3710POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEH CPEAE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM pPa3JIMUHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
MJIAHUPOBATH JI€SATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] KaXKJ0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKOU ACATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh U €IUHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS HU3YYEHHBIX (QPU3NUYECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeJIb aTOMHOTO SiApa TP pEeIIeHHH (HU3UIECKUX
3a7a4;

pacno3HaBaTh (pu3nYecKue ABJICHUS (IIPOILIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aMMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBUE MAarHUTHOIO TMOJiA Ha
MPOBOJHUK C TOKOM W JBWXKYLIMKCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONSpU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddeKT), CBeTOBOE IaBlICHUE, BOSHUKHOBCHHE
JIMHEMYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas

PaIOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOIECCHI), HUCMONB3YySd (PU3NUECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps/l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIAs CHUJia, padoTa TOKa,
WHAYKIMS MarHuTHOrO TMoJjs, cuja Ammnepa, cuia JIopeHua, WHIYKTUBHOCTD
KaTyIIKHA, SHEPrUsl SJIEKTPUUECKOTO M MArHUTHOIO IMOJEW, MEPHOJ U YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
TapMOHUYECKUX JJIECKTPOMArHUTHBIX KoJieOaHHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, TPU OINUCAHUU MPABUIBHO TPAKTOBaTh (PU3MUECKUN
CMBICI HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUEHUs U E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHUSI M MPOILECCHI, HCHOJIb3Ys
dbu3nYecKue BEIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIUsi U UMIMYJIbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBI3U
ATOMHBIX SiJIep, TPU ONUCAHWM TMPABUIBHO TPAKTOBATh (PU3UUECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, WX O0O03HAYCHUsS W EIWHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIHMYMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUSCKON BEJIMUMHBI,

aHAJTM3UPOBaTh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COEMHEHUs MPOBOAHUKOB, 3aKOH JIxoyns—JIeHna, 3akOH 3IEKTPOMarHUTHOMN
UHIYKLIWH, 3aKOH MPSMOJIMHENHOTO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIITeHa ans GororddexTa,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MaccOBOr0 4ucia, nmoctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHWE U YCIOBUA (TpaHMIlBl, 00JIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa MHAYKIUA MAarHUTHOTO TMOJISI TPOBOIHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUH U
MPOLECCOB C HKCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHUI: MPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITh MPSIMBIE M KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M KCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAHHEM
NpSIMBIX U3MEPEHUN: TpPU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BHUAEC TaOIUI U
rpaduKoB, AeaTh BEIBOJBI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKON M NPOEKTHOU
JESATENbHOCTU C WCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOICTB M J1a0OpPaTOPHOro
000py10BaHUS;

pemiatb pacyéTHbIE 3a7aud C SIBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PM3MUECKHE 3aKOHbBI U MPUHLMUIIBI, HA OCHOBE aHaJM3a yCIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIMYMHBI U (POPMYJIBI,
HeoOXouMbIe ISl €€ pelleHusi, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuvecKue sIBJICHNUS,

UCIIONIB30BaTh ~ TPU  PEIICHWHM  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUH
U TIpeJICTaBleHUs] Y4eOHON M HAyYHO-TIOMYJISIpHOUW HH(OpMAIUK, TOTYYSHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HMU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0O MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBbS M COOIIOEHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

paboTaTh B TpyHIie C BBHIMOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJI€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecrBoyacos DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

Ne HanmeHoBaHMepa3aeoB U

n/n TEMIPOrPaMMblI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

Paznen 1.OU3UKA U METO/blI HAYYHOT'O ITIO3HAHUA

11 ®u3nKa ¥ METO/IbI HAYyYHOTO 5 bubnuorexa [JOK
' TIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroronopazneny 2
Paznen 2.MEXAHUKA
bu6moreka [IOK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hluamiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHHUS B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Hroronopazneny 18

Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

11 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KMHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBITEPMOHHAMHKIL https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BemiecTsa. da3oBblie nepexoabl https://m.edsoo.ru/7f41bf72

Hroronopaszaeny 24



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

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 DEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
49 ITocTOSHHBIN 3IIEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKHM B pa3au4HbIX cpelax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
Pe3epBHOEBpEMSI 2
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOI'PAMME



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

11 KUIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | Kourpoabnbiepabor | IIpakTuueckmepador
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEPeECYP
1 0 bl bl
ChlI
Paznen 1.2JIEKTPOIUHAMUKA
11 MaruauTHOETOoME. 1 | 3 bubmmoreka [{OK
' DNeKTpOMarHUTHASUHTYKITUS https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHudeckue u 9 | bu6moreka [IOK
' AIIEKTPOMATrHUTHBICKOJICOaH S https://m.edsoo.ru/7f41¢97¢c
2 MexaHHYEeCKHE 1 5 1 bubmuorexa [JOK
' 3IIEKTPOMATrHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97¢c
23 | Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97¢c
Hroronopazneny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
11 OcHOBBICTIELINATILHOUTEOPUUOTHOCUTEIILHO 4 1 bubnnoreka [JOK
' cTH https://m.edsoo.ru/7f41¢97¢
Uroronopazneny 4
Paznen 4 KBAHTOBAS ®U3UKA
. bu6mmorexa LIOK
4.1 DNEeMEHTBIKBAaHTOBOMONITUKHU 6 hitps://m.edsoo.ru/7f41c97c
4.2 Crpoenuearoma 4 bubnmoreka [JOK



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/7f41c97¢

bubmuoreka [JOK

4.3 A 5
TOMHOSHIPO https://m.edsoo.ru/7f41c97¢

Uroronopazneny 15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bubmmoreka [{OK

5.1 DIIEMEHTBIACTPOHOMUM M aCTPODOU3UKHU 7 1
P pod https://m.edsoo.ru/7f41c97¢

Uroronopazneny 7

Paszpen 6.OBOBIIAIOIIEE TIOBTOPEHUE

bu6moreka [IOK
6.1 06006 4
CofaiomeenosTopenie https://m.edsoo.ru/7f41c97¢c
Hroronopazneny 4
PesepBHOEBpEMSI 3

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME 08 4 ’



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoxka IIpakTH4eckue op
n/n Bcero KoHuTpo/bHbIEpadoThI P u3yuyeHusi | odOpa3zoBaTejibHbIE
200ThI
p pecypcbl
dusnka — HayKa 0 IPHUPOIE.
1 Hayunrie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubmmorexa LHOK
v https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
2 I(E)ap HoII;I KapTHUHBI 1\/11; a, B 1 bubmorexa HOK
i p\, pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACATETbHOCTH
monei
Mexannueckoe OBUKEHHUE.
OTHOCHUTETBHOCTD
bu6mmoreka [JOK
3 MEXaHUYECKOTO JIBUKECHUS. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTD,
YCKOpEHHE
4 PaBHOMEpHOE NpsSIMOJIMHENHOE | bubnunoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bubnuoreka [IOK
MPSIMOJIMHEWHOE JIBUKEHUE https://m.edsoo.ru/ff0c372¢
CB000IHOE IaeHHE.
6 VYckopeHue cBOOOIHOTO 1 bubmiorexa LOK
P https://m.edsoo.ru/ff0c39cc
HajJeHus
7 KpuBonnHeiiHoe nBUXKEHUE. 1 bubnunoreka [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

JIBr>KeHrEe MaTepUanbHON
TOYKH M0 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpuHIHAIT OTHOCUTENBHOCTH
lNanmnes MuepunanbHbie

bub6mmorexa [{OK

8 cucremsl orcuera. [lepBbii https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuina. [Tpunnun
9 CYNEepHOo3UIH cuil. Bropoii bubnnorexa [JOK
3akoH HproToHa mis https://m.edsoo.ru/ff0c3be8
MaTepuaabHONW TOUKU
10 Tpetnii 3akoH HeroToHa 1151 bu6moreka [IOK
MaTEePUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKO0H BCEMHPHOTO TATOTEHHUS.
11 Cuna tsoxectu. [lepBas bubmorexa OK
https://m.edsoo.ru/ff0c3d00
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. KoapdunmeHt
13 Tpenusi. Cuiia COnpoTUBIICHUS bubnuoreka [JOK
NP IBWKEHUM TENA B https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WM ras3e
[TocrynarensHoe u
BpallaTeIbHOE IBH)KEHHUE
14 a0COJIFOTHO TBEPJIOTO TEa. bubnunoreka [JOK
MowmenT cunel. [lnedo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPIOTO
Tena
. bubnuoreka [IOK
15 NMnynsc maTepralbHONM TOYKH,

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
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

CHUCTEMBbI MaTEPHAIbHBIX TOYCK.
Nmnynsc cuiibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOC IBIDKEHIE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MarepuaibHON Touku. Teopema
00 M3MEHEHUU KMHETUYECKOW
SHEpPruu

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUS.
[TorenumanpHas 3HEPTUS
yrapyro Ae(GopMupoBaHHOU
npykunbl. [loTeHnmanpaas
SHEPTHsl TeJia BOIU3U
MOBEPXHOCTH 3EMJIN

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

18

TloTeHmansHEIE 1
HEMOTEHINAIbHEIE CHIIBL. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHIT
C U3MEHEHHEM MEXaHUYECKOU
SHEPTHH CHCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u padbOTHI
CHJIBI C H3MCHCHUEM
MEXaHUYECKOM PHEePTUH TeNa Ha
MpUMepe PACTIKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponsHas pabora

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Kunemaruka. Jlunamuxka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKe

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
teopuu. bpoyHOBCKOE
nsuxenue. JAudpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUS U
B3aUMOJECHCTBHS YaCTHI]
BelecTsa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
TeN

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTostHHAs
ABoraapo

24

TemmoBoe paBHOBECHE.
Temnepatypa u €€ U3MEepeHHE.
[lIxana Temneparyp Llenbcus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHeW KUHETUYECKOU
SHEPIUH JIBIKEHHS MOJIEKYIL.
YpaBHenue MeHjieneena -
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. 'a30BEIC
3aKOHBI

28

JIaGoparopHas paboTa



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

HccnegoBanue 3aBUCUMOCTH
MEX/y ITapaMeTpaMu COCTOSIHUS
pa3pe)EeHHOTO ra3a.
Wucerpykrax Nel,2.4

H3onporecchl B HeaibHOM

29 ra3e u ux rpapuyueckoe bubnrotexa LIOK
P https://m.edsoo.ru/ff0c570e
MIpeACTaBICHUE
Bnyrpennssa sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI
30 1 CTIOCOOBI €€ N3MCHCHUSL. bu6moreka [IOK
KonuuecTBo TeroTe! u padbora. https://m.edsoo.ru/ff0c5952
Bnyrpennss sHeprus
OJHOATOMHOTO HJIeaJIbHOTOTa3a
bu6moreka [IOK
31 Buael Tenonepenauu
https://m.edsoo.ru/ff0c5¢36
VenbpHasg TEIIOEMKOCTD
1 BeniecTBa. KommuecTBo bubmuorexa [JOK
TEIUIOTHI IIPU TEIUIONEpeaaye. https://m.edsoo.ru/ff0c5¢c36
AmabaTHBIN mpolecc
[TepBrlil 3aKOH TEPMOAMHAMUKHI
33 U €ro IPUMEHEHHE K bubmmorexa [OK
P https://m.edsoo.ru/ff0c5efc
H30IpoIeccaM
Heob6parumocTh mporieccoB B
. bubmuoreka [JOK
34 npupoje. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHI
15 [Ipunuun neiictus u KIT/ bu6mmoreka [JOK
TETJIOBOM MAIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT[



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKosornyeckue mpooIeMbl

37
TETUIOPHEPTETUKHI
O06o0marmuii ypok
38 MonexynspHas }g))mmca bubmorexa HOK
YIP ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKH
Kontponsnas pabora
39 MonexynspHas pusuka bubmorexa HOK
YP ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKHI
[TapooOpazoBanue u
40 KoHjieHcanus. cnapenue u bubmmorera [TOK
g T P https://m.edsoo.ru/ff0c63b6
KHIICHUE
AOCOTIOTHAs! 1 OTHOCUTETbHAS
41 BJIQXKHOCTH BO3/TyXa bubnmorexa [IOK
. yxa. https://m.edsoo.ru/ff0c64d8
Haceimennsiit nap
Trepnoe Temno.
Kpucrannmaeckue u amopdHbie
4 TeNa. AHU30TPOTIUS CBOUCTB bubnuoreka [IOK
KpucTauioB. XXujakue https://m.edsoo.ru/ff0c6510
kpuctajuibl. COBpeMEHHbBIC
MaTepHuabl
[InaBneHne U KpUCTAUIU3AIHUA.
43 Y nenbHas TEIJIOTA MIABICHUS bubmmorexa [TOK
s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK
44 Y 0
PABHEHHC TCIIOBOTO baatca https://m.edsoo.ru/ff0c6820
DnexTpusalus Tell.
. bubmuoreka [JOK
45 OnexTpuueckuu 3apsj. /Isa

BHJA SJICKTPUUCCKUX 3apA10B

https://m.edsoo.ru/ff0c6bce



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
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

IIpoBOAHUKH, TUIIEKTPUKHU U
MOJIYIIPOBOIHUKHU. 3aKOH

bubmuoreka [JOK

46
COXpaHEHUS DIEKTPUYECKOIO https://m.edsoo.ru/ff0c6bce
3apsga
B3aumoneuncTBue 3apsios.
47 3akon Kymnona ToqquLH/f bubmmorexa [OK
Y " https://m.edsoo.ru/ff0c6ced
ANEKTPUUECKUU 3apsi]T
Hanpsxénnocts
AIEKTPUIECKOTO TIOJISL.
48 TIpuanun cynepno3unuu bubnmorexa [TOK
PHHH yiep . https://m.edsoo.ru/ff0c6df2
ANEKTPUIECKUX TTOJIEH.
JInHnrHANIPSKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TIOJISI. bubnuoreka [JOK
TToTenmmann. https://m.edso0.ru/ff0c6100
PasnocTenioTeHIIMAIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE. bubnuoreka [JOK
Jusnexkrpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubnuoreka [JOK
51 DnekTpoeMKocTh. KoHnnencarop 1
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
bubmuoreka [JOK
52 KOHJIEHCaTopa. DHeprus
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
JlaGoparopHas paboTa
53 N3mepenne 351eKTpoEMKOCTH

KoHjieHcaTopa. HCTpyKTaKk
Nel,3



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpuHLHN eHCTBUS U
pUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO arrapara,
CTPYHMHOI'O IIPUHTEpA.
DNeKTpOoCTaTUYECKas 3aIInTa.
3azemiieHHE AIEKTPOIIPUOOPOB

55

DneKTpUUecKuil TOK, YCIOBUS
€r0 CYIIECTBOBAHUSI.
[TocTosuHbIM ToK. Cuina Toka.

Hanpsokenne. ConpoTHBieHuUE.

3akoH OMa Ji1s ydacTKa enu

56

IlocnegoBarenpHOE,
napajieIbHOEe, CMEIIAaHHOE
CO€IMHEHHE NMPOBOTHUKOB.
JlaGopaTtopnas pabota
N3ydeHue cMemaHHoro
COEJIMHEHUS PE3UCTOPOB.
Hucrpykrax Nel,3

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 OJIHOU
(3aMKHYTOM) 3IIEKTPUYECKON
uenu. KopoTkoe 3ambikaHue.
JlaGopaTtopHas pabota
N3mepenune 3/1C ncrounmnka
TOKa U €r0 BHYTPEHHETO

COTIPOTHUBIICHUS. HCTpyKTa)
Nel,3

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ael



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

59

DneKTpOHHas IPOBOJAUMOCTb
TBEPBIX METAJLIOB.
3aBUCUMOCTb COTIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIUMOCTb

60

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX
coOCTBEHHAas ¥ MpUMecHast
MPOBOAMMOCTh. CBOUCTBA p—N-
nepexo/a.
[TonynpoBoAHUKOBBIE TPUOOPHI

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIJIEKTPUYECKUU TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS
Jccolanus. JIEKTPOIU3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Momanus. I1ma3zma

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

64

DIeKTpUYECKHUe MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHenue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

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

65

O6o06maromuit ypok
DNeKTpoAMHAMUKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KonTtponsHas padorta
Onekrpocrtatuka. [TocTosTHHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

3NEKTpUYECKuid TOK. Toku B
Pa3IUYHbIX Cpellax.
Bcepoccuiickas npoBepoyHas
paboTa Ipu IPOBEICHUH Ha
OyMa)KHOM HOCHUTEIIE

67 PesepBHbiil ypok. KonTpoabpHas ) bubnuorexa [JOK
paboTta DIeKTpoMHAMUKA https://m.edsoo.ru/ff0c8c56
PesepBHBIl ypOK.

68 O6006maromuil ypok no Temam 1 bubnrotexka LIOK

HIATOTHI yp https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI B KX
| B3auMo/jieiicTBMe. MarauTHoe 1oJie. ) bubmmoreka [{OK
Bekxrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW UHIYKITHH
MarauTHO€ 10Jie MPOBOJIHUKA C
) TokoM. OmbIT Dpcrena. | bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota M3ydyenue
PatopHai p i bubmuorexa [JOK
3 MAarHUTHOTO TOJISl KATYIIKH C TOKOM. 1 1
https://m.edsoo.ru/ff0c98fe
HNucrpykrax Nel,3
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuina Amrepa.
bu6mmoreka [JOK
4 JlabopaTtopHas pabora MccrnenoBanue 1 1
. https://m.edsoo.ru/ff0c9ac0
JENCTBUS MOCTOSIHHOTO MarHuTa Ha
pamKky ¢ TokoM. MHcTpykTax Nel,3
JleficTBME€ MarHUTHOTO TOJIA HA
5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. PaboTa critbr https://m.edsoo.ru/ff0c9dt4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok
6 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpoOMar HUTHOM



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

nHaykuuu Papanes

JlaboparopHuas pabota MccnenoBanue
SIBIICHHSI SJIEKTPOMArHUTHON
nHaykuuu. Mactpykrax Nel,3

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal 50

NuayKTUBHOCTS. SIBIEHUE
camouHaykiuu. 3/1C caMOUHIyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE I0Jie

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

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

10

O6o0maromuii ypok MarHutHoe
noJie. DIEKTPOMarHUTHAS HHTYKITUS

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

11

KonTtponpHas padota MarauTHoe
noJie. DIIEKTPOMarHUTHAsT UHTyKIIUS

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

12

CB0OOTHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHui.
[IpeBpaienue sepruu

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

13

JlaboparopHas pabota MccnenoBanue
3aBUCHUMOCTH TEPHO/Ia MAJIbIX
Kosie0aHUi Tpy3a Ha HUTH OT JUIMHBI
HUTH U Macchl rpy3a. MHCTpyKTax
Nel,2,4

14

Konebarenbubid KOHTYp. CBOOOHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMUK o1e0aHuAMU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUS SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAIBHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIIIUTYAHOE U
JCUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSHKCHAS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, INHUN
aNeKTponepeaay

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHCPTIUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacnpOCTpaHEHHUS U IJINHA BOJIHBL. https://m.edsoo.ru/ff0ccas4
[Toniepeunsie U TPOIOTHHBIE BOJTHBI
” 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U CKOpOCTh. [IIkama bubmorexa HOK
P i https://m.edsoo.ru/ff0ccfel
ANIEKTPOMATrHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBuaeHud. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
75 Kountponsnas pabora Konebanus u bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/ff0cc618
[IpsimonuHelHOE pacpoCTpaHEHHE
%6 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus ceera. [locrpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnnoreka [JOK
YI'0J1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd 76
OTpPAKEHUS
JlaboparopHas pabota 3mepenue
PaTOPHAA b P bubnuoreka [JOK
29 MoKa3aTes NpeOMIICHUS CTeKJIa.

WHucrpykrax Nel,2.4

https://m.edsoo.ru/ff0cd67a



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

JIunzel. [locTpoenue nzodpaxeHuii B

bubmuoreka [JOK

30 nunze. opmyna TOHKOM JIMH3BI.
MY https://m.edsoo.ru/ff0cddle
VYBenuueHue JuH3bI
JlaboparopHuas padota MccnenoBanue
31 CBOMCTB M300paKCHUH B IMH3AX.
Wuerpykrax Nel,2.4
Hucnepcus cBera. Co>XHBIA COCTaB
1 6enoro csera. L{Ber. JlabopaTopHas
pabora Habmonenue nucnepcun
ceera. MHCTpyKTak Nel,2,4
1 WNnrtepdepenmus creta. Judpaxmus bubnuoreka [IOK
ceta. Judpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
16 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
bubnuoreka [JOK
37 3ameasIeHne BpPEMEHH U COKpalleHue
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOU
. bubmuoreka [JOK
38 yacTUIbl. CBA3b MACChI C SHEPTUEU U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTtponpsHas padoTta OnTHKAa. bubnuorexa [IOK

OcHOBBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ff0cf6 0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCUTCIIBHOCTH

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC (poTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
noIMOTeKA
41 otoaddexra. O A.T.
poTosdpexT HBITRL https://m.edsoo.ru/ff0cftc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
. (13 b P bubmmoreka [{OK
42 DunmrerHa st potodrddexra.
https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» gorosrdpdexra
Hasnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMnudeckoe JEHCTBUE bubmorexa OK
AeBa. s https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoicTBa u
MPAaKTUYECKOE MPUMEHEHHE:
44
dhoTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemienne 3agad. 3aeMeHTHI bubmuoreka [JOK
KBAHTOBOI OITHKH https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
bu6mmoreka [JOK
46 Pezepdopna mo paccessHUIO 0-4aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
47 [Tocrynatel bopa bubmmorexa [TOK
https://m.edsoo.ru/ff0dOafa
N3nydyenue u norsomieHue GoToHOB
48 il I/I}II'Iqe exo/ie aTOM;u co H(()ll)"O OBHA bubmmorexa [TOK
P p 8 . A yp https://m.edsoo.ru/ff0d0afa
SHEPruM Ha Ipyroil. Buasl cekTpos
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpounnsa. KopnyckyispHo -

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKphITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio cocraBa
PaIMOAKTUBHOTO M3ITYyYCHUS

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

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMma-uziydeHue

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

53

DHeprus CBs31 HYKJIOHOB B SifIpe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCHIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKPBITHE
MOo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpanyu 3JEMEHTAPHBIX YACTHII.
Kpyrabiii ctonn @yHiaMeHTanbHbI
eB3anMoiercTBud. EnMHCTBO
(bu3MYeCKOU KapTUHBI MUPAY

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU. By
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE



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

nBrokenne. CoaHeyHas CUCTEMaA

56

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoiiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€311. COBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anmakTukn. YepHbIe ABIPHI
B SIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe uznmydeHue.
MeraranakTuka

60

Hepeuennsie npo0iemMbl acCTpPOHOMUU

61

KonTtponbHas paboTta I1eMeHTHI
ACTPOHOMHUHU U aCTPOPUUKH

62

O6o6maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax aesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢bu3nveckoit Teopun B GopMHUpOBAHIH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
pALY COBPEMEHHBIX €CTECTBEHHO -
Hay4HBIX NPEJCTABICHUNA O IPUPOJC

66

PesepBHbIl ypok. MarautHoe noie.
DIeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEITLHOCTH

68

Peseprubiit ypok. KBanToBas ¢usnka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Gusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AxkinonepHoe o6mectBo «M3aaTeancTBO
«IIpocsewenue»

» ®usuka, 10 knace/ Mskumies .., byxosnes b.b., Corckuit H.H.; mon
penakmueit [laphentreBoit H.A. Akninoneproe obmectBo «M3naTenscTBo
«IIpocBemienue»

* Actponomus 10-11 xnacc/ Boponnos-BenbsimunoB b.A., Ctpayt E.K.
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AkuimoHepHoe

obmectBo «M3naTenscTBO «IIpocBemnienne»

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



