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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 06a30BOrO ypOBHS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus ydueOHoro mpeamera «Dusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon ®enepannu, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanue mporpamMmbel O (U3MKE HANpaBlIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kmaccoB mpu
oOydeHHH UX (u3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboaHusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, @ TAKXE YYHUTHIBAET HEOOXOIUMOCTh PEATU3ALMH MEXKIPEIMETHBIX
CBsI3e (U3BMKM C €CTECTBEHHO-HAy4YHbIMH Y4e€OHBIMH npeameTamu. B Heil
OTIPE/IEISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEero
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yJbTaThl OCBOECHUS Kypca (PU3UKHU: JTUUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

o MJIaHUPYEMbIE pe3yJIbTaThl OCBOEHHUS Kypca (pu3nku Ha 06a30BOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00y4EHHUS;

o coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

du3znka Kak Hayka o HauOolsiee OOIIMX 3aKOHaX MPHUPOJAbI, BBICTYMas B
KauecTBe y4eOHOIo MpeiIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHWN, HM3y4aeMbIX XUMHEH, OHMOJIOTHEH,
dbu3myeckoir reorpadueii W acTpoHomueid. Mcmonb3oBaHME W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  ONpeleNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTEpHaJOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydawomuxcsa, B (HOPMHUPOBAHHE YMEHUN NPUMEHSITh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3ukm mis ypoBHS CpemaHero oOmero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLMIBI €ro
MOCTPOEHUSI.



Hoes yenocmumocmu. B COOTBETCTBHHM C HEH KypC SIBISETCS JIOTHUECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HeW Marepual Kypca (GU3UKH
oObequHEH BOKPYr (Qusnueckux Teopud. Begymmum B Kypce sBISETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus OpearonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM 0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennHocmu. Kypc @usuku mnpenmnonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peamusyercs IMOCPEICTBOM BBEACHHS 3JEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJOTUM, a TaKkKe OOCYXICHHS
po0JIeM palMOHATIBFHOTO MPUPOIOTIOIH30BAHUS U HKOJIOTMUYECKOM 0€30MMacHOCTH.

Crep’HEBbIMU 3JIEMEHTaMU Kypca (DU3UMKH Ha YPOBHE CpPEJHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (pU3MUECKue TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
MPUHIMUIIOB B  COBPEMEHHBIX  TMPEJCTABICHUSX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, IS ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHUCTeMHO-IeSTeTPHOCTHBIN TOAXO0/ B Kypce (DU3UKU peaTnu3yeTcs: MpexKe
BCEr0 3a CUET OpraHU3alliyd YKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyUYarOIINXCA.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB M JA0OpaTOpPHBIX padoT,
KOTOphIE B Mporpamme no ¢usrvke oObeIUHEHBI B OOUIUN CIIHUCOK YUYEHHYECKUX
MpaKkTUYeCKux padoT. BeifeneHne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JJIA KOHTPOJS U  OIICHKH, OCYIIECTBISACTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIIecCa HWCXOM U3 OCOOCHHOCTEW IIJIAHUPOBAHUS W
ocHameHuss kaOmHera usuku. Ilpm »sTomM obecrnieumBaeTcsi OBJIAJICHUE
OOy4YaromMUMHUCd YMEHHSMHU TPOBOJAUTH KOCBEHHBIE H3MEPEHHUs, HCCIIEA0BaHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

Bosnbiioe BHUMaHWE yAENSETCA PEIICHUI0 PAcYETHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM 11st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO



3aJlaHHON (hU3UIECKON MOJIEITBIO, TIO3BOJISIFOIINE TPUMEHSTh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesa Kypca, TaK U MHTErpUpysl 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/aHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUNH M TPOIIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1peboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(GbU3UKK Ha YpPOBHE CpEHEro 00111ero 00pa3zoBaHus JOKEH U3y4aThCs B YCIOBUSAX
MpeIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM AOIKHO OBITH
HeoOXxouMoe JiabopaTopHoe OOOpYy/IOBaHUE [IJIsi BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo Qu3uKe y4eHWIECKUX MPAKTUYECKUX pabOT U JAEMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JlemoHCTpalMoHHOE 00OpyJaOBaHUE (POpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIGHUA M  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHME [JiI YUYEHUYECKUX MPAKTHUYECKUX paldoT
dbopMHpyeTCs B BUAE TEMAaTHYECKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacueTe
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckne KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TIEJISIMU HU3y4eHUs PU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

) (dbopMUpOBaHHE MHTEpPECAa M CTPEMJICHHS OOYyJaIOMUXCS K HAyYHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE HMX HHTCIUICKTYaJlbHBIX W  TBOPUYECKHX
CIIOCOOHOCTEI;

° pa3BUTHE TPEJACTABICHUA O HAYYHOM METOAC TO3HAHWS U

dhopMUPOBAHUE UCCIICIOBATEIILCKOT'O OTHOIICHHUS K OKPY>KAIOITUM SIBJICHUSIM;

o dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa W3ydeHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHUEe YMEHHUH OOBICHATH SBICHUS C WCIOJIb30BAHHEM
bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

o dbopmupoBaHUe NMPEACTABICHUN O POl GUBHKHU ISl pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.



JlocTikeHre 3TUX TeJiel 00ecTieunBaeTCsl PEIICHUEM CIIEIYIONUX 3a/1ad B
npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

o NpUOOPETEHUE  CHUCTeMbl 3HAHUM 00  O0mMX  (PUBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHHUKY, MOJICKYJISIPHYIO
bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKY;

o dbopMHpOBaHUEe YMEHUN TPUMEHITh TEOPETHUUCCKUE 3HAHUSA IS
0OBbsICHEHUS (PU3NYECKUX SIBJICHUN B MPUPOAEC WU ISl MPUHATHUS MPAKTHUYECKUX
pELIEHU! B IOBCEIHEBHOM KU3HU;

o OCBOCHHE CIIOCOOOB pEUICHUS Pa3IUYHbIX 3a]ad C SIBHO 3aJaHHOM
dbuznyeckoil MOJENbIO, 3a/lad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIILHOE CO3/JIaHUE
dbu3nyecKoil MoJIeNu, aJIeKBaTHOM YCJIOBUSIM 3aa4H;

o NOHUMAaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

o OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbHOTO  IUIAHUPOBAaHUA U
npoBefieHUsT  (UBMYECKUX  OKCIEPUMEHTOB, aHalu3a W  MHTEpHpeTaluu
uH(pOpMaIuK, ONPEACIICHNS IOCTOBEPHOCTH TIOJYyYEHHOTO PE3YJIbTaTa;

o CO3JaHhe  YCJIOBUM I pa3BUTHS  YMEHHMM  MPOEKTHO-
MCCIIEIOBATENILCKOW, TBOPUECKOU IESITEIBHOCTH.

Ha wusyuenue ¢usuxu (6a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHETO OOIIEero
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TMepedeHb JIabopaTOpPHBIX U
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAaHHBIM, YUMTENb JeliaeT BHIOOD
MpoBeNeHUsT J1a0OPaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'O O3HAHUA

®usuka — Hayka o npupone. HayuHnble METOIBI NO3HAHUSA OKPYXKAIOILIETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (pu3nuecKux sIBICHUN U mporeccoB. HaydHble TUIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponbs u Mecto pusuku B HOpMUPOBAHMHM COBPEMEHHON HAyYHOW KAPTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W LHU(PPOBBIE HU3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOI'O JIBUYKEHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOPEHHE MaTe€pUaJbHOW TOUKH, UX MNPOEKIMH HAa OCH CUCTEMbI KOOPJIHHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABWXeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMElICHUs
MaTepUaJbHOW TOYKHU OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneitnoe aBwkeHue. JIBUKEHME MaTepUaIbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre YCTPONCTBA W NPAKTHUECKOE MPUMEHEHUE: CIHIAOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucteMsbl OTCYETA, UILTFOCTPALUs KHHEMATHYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3AYyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.



HaGnronenue nBkeHusi Tena, OpOIIEHHOTO TMOJ YIIOM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HanpasneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopuuvie pabomuwl

N3yuyeHne HEpaBHOMEPHOIO JBUKEHUS C LEIBIO ONPEAECICHNUS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUS MEXIYy MNYTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenue nBuxkeHus Teiia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipyammn  otHOocuTenbHOCTM  ['amunes. IlepBwlii  3axkoH  HbproroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA [71s1 MatepuanbHbIX TOYEK.

3akoH BcemMupHOro TtaroteHus. Cuna Tsxkectd. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHusi (Mokos, CKOJbXeHUs, kadeHusi). Cuia TpeHwUs.
Cyxoe Ttpenue. Cuna TpeHUsl CKOJIbKEHUS U cuiia TpeHusd nokosi. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUH TEJIa B )KUIKOCTHU UJIM Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpameHud. [lnedo cuibl. YcmoBus
paBHOBECHUSA TBEPIOIO TEJIA.

TexHudeckre YCTpOWCTBA W MPAKTUUYECKOE MNPUMEHEHHWE: MOJIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

U3smepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaliuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tena. Buabl paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBmxKeHUs: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne ycimoBUM paBHOBECHA TBEPAOrO Tela, HMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

NmMmnynbe maTepuanbHOM TOUKH (Tena), CUCTEMbl MaTEpHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus mMaTepHallbHOM TOYkH. TeopemMa 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[ToreHumanbHas SHEprusl. [TorenmaneHas SHEprus YIPYyTO
nepopMupoBaHHoi  TpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3U
IIOBEPXHOCTU 3EMIIU.

[loTennuanbHple ¥ HEMOTEHIMaNbHbIE  Ccuibl.  CBsi3b  PabOTHI
HEMOTEHUHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpoMCTBa M NMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIIMATILHON YHEPTUU B KHHETHUECKYIO M 00paTHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuyenue abCONIOTHO HEYNPYroro yiapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBs3u pabOTHI CHIIBI C U3BMEHEHHEM MEXaHHMYECKOW SHEPTUH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pa3znes 3. MouiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMNBITHOE
obocHoBaHue. bpoyHoBckoe aBuxkenue. Huddys3usa. Xapaktep IBMKCHUS U
B3aHMOJECUCTBUS 4YacTULl BemlecTBa. MoAenu CTpPOEHHUsI Tra30B, XUJIKOCTEU H



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3smepsl Mosiekys. Konmuectso BemecTsa. [locrosaHass ABorampo.

TerutoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Ilkana temmnepartyp
Llenbcus.

Mopens upeanmpHoro rasa. (OCHOBHOE ypaBHEHHE  MOJIEKYJIAPHO-
KUHETUYECKOW TEOpUH HUACATbHOTO raza. AOCOJIOTHAas TemIeparypa Kak mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM T'a3e C IMOCTOSHHBIM KOJINYECTBOM
BelecTBa. ['paduueckoe NpeacTaBICHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHUE BeEIIEeCTBA, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 10 1M Py3un KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita lITepHa.

OnpIThI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIENCTBHUS.

Mopenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHne mMaccsl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEW.

HccnegoBanne  3aBUCMMOCTM  MEXKIY  apamMeTpaMH  COCTOSIHHUS
Pa3pexKEHHOTO Tasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoanHamMuueckass cucremMa. BHYTpeHHS SHEPrusi TEPMOANHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  HWACAJIBHOrO  rasza.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonndecTBO TEMIOTHI IpH TEIIonepesaye.

IlonsstTue 06 aguabatHOM mponecce. IlepBblil 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre TepBOro 3akOHa TEPMOJMHAMHUKH K u3ompoueccam. ['paduueckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akoH TepmoguHamMuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TennoBele  mammHbl.  [IpuHOMOBI ~ AEHCTBUS  TEIUIOBBIX — MAlIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT Moje3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckre yCTpOMCTBA M NPAKTUUECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEW 3HEPruu Tejla MpPHU COBEPIICHUH PaOOThI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOrO0 BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeaye.

OnbiIT 1o anuabaTHOMY PACHIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mogenu mapoBol  TypOWHBI, JBUTaTeNsl BHYTPEHHEro  CropaHus,
PEaKTUBHOTO JABUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3Mmepenne yaeapbHON TEMIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéewyecmea. Dazoevie nepexoovl

[TapoobOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachlmeHHbI map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM [1aBJICHUMU.

Crioco0Obl u3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIEeCTBaA.

JleMOoHCcTpanust KpucTasioB.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.



Pasznen 4. DiaekTpoanHamMuka

Tema 1. Inekmpocmamuka

OneKTpu3alums Tell. OJEKTpUYECKUW 3apan. JlBa BUIA DIEKTPUYECKHUX
3apsinoB. IIpOBOJNHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aunmopeiictBue 3apsgoB. 3akoH Kynona. TodedHbBI 3JIEKTpUYECKHIA
3apsia. DnekTpuueckoe mnosie. Hanpsok€HHOCTh snekTpuueckoro mnodis. [IpuHiun
CYyNEPIIO3ULUN BJICKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  oanekrpoctatmueckoro  moss.  Ilorenmman.  PasHocTh
MOTCHIMANIOB. [IpOBOAHUMKM © JOUINEKTPUKA B 3BJIECKTPOCTATUYECKOM IOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHAaeHCAaTOp. DIEKTPOEMKOCTD MIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpoMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3auMopelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAan
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTKa LETH.

DJIEKTPUYECKOE COINPOTUBIICHHUE. Y IEIIBHOE CONPOTHBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.



DNEKTPOJIBIXKYILAsi CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckon nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  IPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W TOpPUMECHasT  MPOBOAUMOCTH
noJrynnpoBogHUKOB. CBoMcTBa P—N-niepexoa. [TomympoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUM TOK B  pacTBOpax M  paciylaBax dJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DneKTpudecKkuii TOK B ra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckre YCTPOWCTBA W TMPAKTUYECKOE MPUMEHECHHUE: aMIEPMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSIKECHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
MJIONIAM TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CMelIaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsamoe wu3MepeHHe DSIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenre 3neKTpOABMKYILEH CHIIbI HUCTOYHUKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

Habmronenue ammekTpoimsa.

MeknpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Ki1acce OCyImecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonwsimusi, CBI3aHHBIE C U3YYEHUEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (hU3udeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: peuieHHEe CUCTEMbl YpaBHEHHM, JHUHEWHas (QYyHKIHS,
napaboiia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: Mmexannueckoe BIKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusa: ITACKPETHOE CTPOCHME BELICCTBA, CTPOCHHUE aTOMOB U MOJEKYIL,
MOJIb BEIIECTBA, MOJIIPHAsI MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, KUIKOCTEN U
ra3oB, JJICKTPUYECKUE CBOWCTBA METAIIOB, JJIEKTPOJMATUYECKAs IUCCOLMALINA,
raJIbBaHMKA.

I'eocpaghus: B1axXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IABMKCHHH C HMCIIOJIIB30BAHMEM MEXaHHW3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPHAIIOB, B TOM YMCJIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KUIIACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[TocrostHHble  MarHuThl.  B3auMoJelcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE mMoOJIE TPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIAYKIUU
MAarHUTHOIO TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiabp W HampaBiieHHE. JIBW)KEHUE 3apsyKeHHOM
YacTHIIbl B OAHOPOIHOM MarHUTHOM moJe. Pabora cunbl Jlopenna.



SIBneHne HneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIKYIAsA Cula HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe mnojie. DIEKTPOABWKYIIas CUjIa HHAYKIUUA B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHAYKIHUHU. OJIEKTPOABMXKYIIAsS CHUJa
CaMOWHIYKLIHH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMAarHuTHOE I0JIE.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: ITOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MyYKa MArHUTHBIM IOJIEM.

JIuHMY UHAYKIIMX MarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBneHHE SIIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTbD JIEKTPOABUKYILEH CUJIbI HHIYKIIMH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBneHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue aeiCcTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIAYKIIHAH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebGarenbnast cucrema. CBOOOJIHBIE  MEXaHWYECKHE  KOjeOaHMs.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammumTyna u ($aza KoJeOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4eCKUA MASTHUK. YPAaBHEHHE TapPMOHHYECKHX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIC KOJICOAHWS B
UJCATPHOM KOJICOATEIPHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHUYECKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPTUU B UJI€ATHLHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBienue o 3aTyxaromux KojaeObaHusx. BoiHy ) AeHHbIE MEXaHUUECKHE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

[lepemennblii TOk. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenada u NOTpeOICHUE IACKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHYecKue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHHE: SJIEKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoOJI€OATENHHOW CHUCTEMbl (MPYKUHHBIA WK
MaTEMaTUYECKUI MASITHUK).

Hab6nronenue 3atyxarommx KojaeOaHuii.

HccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHUIM.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu 1DoOCNIEnOBAaTENBHOM COCAWHEHMM PE3UCTOPA, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb TMHUY 3JIEKTPOIIEPEAAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaJIbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanne mNEepeMEHHON0 TOKa B LENH M3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

MexaHnueckue BOJHBI, yciaoBus pactpocTpaHeHusa. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MoNgpu3anus, Tudpaxkius,
unTepdepenius. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.



[ITkama 37€eKTPOMarHuTHHIX BOJIH. [[pyMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI pauOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHu4eckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3BbIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IUArHOCTMKA B TEXHUKE W MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmtomeecs T€10 Kak UCTOUHUK 3BYKa.

Hab6nronenue otpaxkeHus: U NpeIOMICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabnrogeHnue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU H
YacTOTOM KOJIEOAHUIA.

HUccnegoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKECHUE,
pesioMJIeHUE, MOspu3anus, Tudpakius, uHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMOIMHENWHOE pacnpoOCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHus cBeta. IlocTpoenue n3o0paxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM
nokasarenp npenomseHus. [lonHoe BHyTpeHHee orpakeHue. lIpenenbHblil yrou
IIOJIHOI'O BHYTPEHHETO OTPAKCHUS.

Hucniepcus cBera. ClIoXKHBIN cocTaB Oesoro ceera. LIger.

ColOuparomie W pacceuBaroniue JuH3bL. ToHKass JnuH3a. DOKYyCHOE
paccTosiHUE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHnue nzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontmka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cBera. JudpakiuonHas peméTka. YCIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
Tu(PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



Texauueckne yCTpOWCTBA W TMPAKTUYECKOE TNPUMEHEHHE: OYKH, JYIIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpsitmonuHEHOE pacmpocTpaHeHue, OTpaXKeHHE W TMPETOMIICHHE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mojenb CBeToBO .

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TeJIeCKoTa.

Habmronenue natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tomydenune cekTpa ¢ TOMOMIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEMIETKH.

Habnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nmokazarens NpeOMICHHS CTEKIIA.

WccnenoBanune cBOMCTB M300paXkeHU B JIMH3AX.

Habnronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynartsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAICHHUE
JUTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3p Macchl € SHEPTUEN U UMITYJIILCOM PENSTUBUCTCKON YaCTULIBI. DHEPTHS
MTOKOS.

Paznen 7. KantoBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna I[lmanka cBs3u sHepruu (OTOHA C €ro YaCTOTOM.
DHeprusi 1 UMIyJbc (HOTOHA.

OtkpeiTue u wucciaeaoBanue ¢otoddpdekra. Ombitel A. I'. Cronerona.
3akonbl ¢dortodddekra. YpaBHeHue OIiHmTerHa M porodrddekra. «KpacHas
rpanunay poroaddexra.

JlaBmenne cBera. OnbiThl I1. H. JIeGenera.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHUE: (POTOIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOU IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdPPeKTa.
Ceeroauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHHIO o -4acTHIIL.
[Inanerapuas mopenb aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPIUU aTOMa BOJIOPOJIA.
Bonnogeie cBoiicTBa yactuil. Bosusl e bpoinsa. KopnyckynmsapHo-BOIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.
TexHuyeckne yCTpOHCTBAa M MPAKTUYECKOE IMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOnronenue nuHeHYaThIX CIIEKTPOB U3ITYUCHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HaGnronenue nmuHeituaToro cnekrpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOXKHOCTh CTpOEHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuto  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeITHE TpOoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anbda-pacnaa. DIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [‘amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccer sapa.
SnepHbie peakuuu. /leieHrue u CUHTE3 sA1Iep.
SAnepubrit peaktop. Tepmosinepubiii cuHTe3. [IpoOieMbl M MEPCIIEKTUBBI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKH.



DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Metob1 HAOIOACHUS U PETUCTPAIIMN AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIe B3auMOJCHCTBUS. EamHCTBO (u3MYecKON KapTHUHBI
MHpa.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE IPUMEHEHHE: T03UMETP, KaMepa
Bunbcona, siaepHslif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK MOHUBHUPYIOIIHUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Ortanbel  pa3BUTUA acTpoHOMUHU. lIpukiiamHOE W MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHH.

Bug 3Bé3nHoro neba. Co3Be3nusi, sipKue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ComHeuHass akTUBHOCTb. McTouHumk sHepruu ConHIA@ M 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacCc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM TMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe cTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [Tyt — Hama I'amaktuka. Ilonoxxenue u nuxenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Paz0eranue rajakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C MCTOJIB30BAaHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be31si CEeBEpHOIro MOIYIIAPUS U IPKUE 3BE3/BI.

Habmronenus B treneckon Jlynsl, rutanet, Mieunoro I1ytu.

O06o01maronee NOBTOpeHUe

Ponp ¢u3uku u acTpoHOMHM B OSKOHOMHYECKOH, TEXHOJOTUYECKOH,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POIb U MECTO (PU3MKH



¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb (PU3HUUECKON TEOpUHU
B (OpMUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
(¢u3nyecKoil KapTUHBI MUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTABIICHUNA O IPUPOJIE.

MexnpeamMeTHbie CBA3H

Nzyuenne kypca gusuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcs: ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonsamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWE CUCTEMBl YPaBHEHHH, TPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
OIpeieNIeHUE MIIOMAAN IIIOCKUX GUryp u 00bE€Ma Tell.

buonocus: snexTpuyeckue SBICHHS B JKUBOM NpUPOJE, KojeOaTelbHbIE
JBWKCHUSA B JKMBOHM IIPUPOJE, ONITUYECKUE SBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE
paualyy Ha )KUBBIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB M MOJIEKYJl, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl OOpa30BaHUS  KPUCTAUIMYECKOM  PEIIETKH,
CIEKTPAJIbHBIA aHAIIN3.

l'eocpaghua: MarHuTHbIE TIONIOCAa 3€MJIM, 3aJie)KM MAarHUTHBIX DY,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, IPECKA3AHNE 3EMJIICTPSICEHUH.

Texnonoeus: JNWHUM DJJEKTpOIIEpenady, TEHEPATOp IEPEMEHHOIO TOKa,
JIIEKTPOABUTATENb, WHAYKLIMOHHAsA II€Yb, paaap, PagvONpPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMUBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOro mnpenmera «@Pu3nKa» Ha ypOBHE CpPEIHEr0 OOIIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4deOHoro mpenMera «Du3znkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATENIBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIUUA 00YUAIOIIETOCs KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

NPUHATHE TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX TPAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UIECHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOWLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXEHUIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBECHUS;

CITIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATENIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYAas OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pazNuyHbIM cdepaMm NpodeccCHOHaTBbHON AESITENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CLIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3MKHN HA IPOTSHKEHUU BCEU JKU3HU;

6) 3K0JIOTrNYeCKOTr0 BOCTIMTAHUS

Cc(OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHUE M OCYUIECTBJICHUE [ICWCTBHM B OKpYXKAIOIIEH Cpeae Ha
OCHOBE 3HaHUS LEJIeN YCTOMYUBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacCUIMpPEHUE OMbITA JESITEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTU HAy4YHOH [EATEbHOCTH, TOTOBHOCTh B IIpoLEcce
u3ydeHus: (QU3MKA  OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

ba3oBble J1ornuyeckue 1eMCTBUA:

CaMOCTOSITeNIbHO  (DOpMylMpoOBaTh W aKTyaJM3UPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh LEIU ACATEIIbHOCTH, 3a/1aBaTh IApaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHMSI,;

BBISIBJISITH  3aKOHOMEPHOCTH W NPOTHUBOPEYHST B  PacCMaTPUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUETOM aHAIU3a MUMEIOITUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JEATEIBHOCTb, OILICHUBATh COOTBETCTBHUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKU MOCIIEICTBUN NESTEIbHOCTH;

KOOPIMHUPOBATh W  BBIMOJHATH paboTy B  YCIOBUAX PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBareLCKue 1eCTBUA.

BJIaJIETh HAyYHOM TEPMHHOJIOTHEH, KIIOUYEBBIMU TMOHATHUAMH M METOJaMH
(bu3nYeCKON HAYKH;

BJIJICTh HAaBBIKAMH YY€OHO-UCCIIEI0BATEILCKON U TPOCKTHOM JEATEILHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METO0B MO3HAHMUS;

BJIQJIETh BHUJAMU JICATCIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTaluy, IPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPH CO3JaHUN YIeOHBIX ITPOCKTOB B 00JaCTH (PUBUKU;

BBISBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3WpOBaTh 3a/ady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAWUTh apTyMEHTHI IS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHAJIM3UPOBATh TIONYYCHHBIE B XOJAC PEIICHHWS 3aJadd  pPEe3yJIbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OPMYJIHPOBATh COOCTBEHHBIC 3aja4d B 0Opa3oBaTEILHOMN
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIHN OIIBIT;

YMETh TIEPECHOCHTHh 3HAHUA 10 (QU3NKE B MPAKTHYECKYIHO 001acTh
JKU3HEIEITEILHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC MJICH, TIpeJjIaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1aUH, JOIYCKAIOIINE aIbTePHATUBHBIC PEITCHHUS.

Pabora ¢ undopmanueii:

BJIQJICTh HaBBIKAMHU IMOYYCHUS WHOOpMAIUU (HU3UIECKOTO COJICPKAHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHaJM3,
CHUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
IIPEJCTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIOJIb30BaTh  CPeACTBa WH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIIEHWN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHrs, TMPaBOBBIX W  JTHYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;



CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEp>KAaHUS B Pa3iHuHBIX (opmarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U LIEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

OCYIIECTBIISITh OOIIEHHE Ha YypoKax (HU3MKHM U BO BHE-YPOUHOMU
NEeSATEIbHOCTH;

pacno3HaBaTh MNPEANOCBUIKM KOH(JIMKTHBIX CUTyallMd M  CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIUBHUYyAIbHOU
padoThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUH C y4E€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOro 4jieHa KOJUIEKTHBA,;

OpPUHUMATh LEJIA COBMECTHOM  JIEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS IO €€ JOCTHMIKEHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpeneniaTb poid ¢ y4ETOM MHEHMH y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHMKA KOMaH[bl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HUAEH C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITH MO3HABATENBHYIO JEATEIHHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTAaBJISITh TUIAH DPEIICHUS] PACUETHBIX W KAYECTBEHHBIX
3aJ/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEILICHUE;



OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DJPYIUIMH B 00JACTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAaIUsIM, BHOCHTh KOPPEKTHUBHI B JCATEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIIQZICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HAHHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCuu JJi OIICHKH CUTYalluu, BEIOOpa BEpPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKH W CBOCBPEMCHHO NPUHHUMATHh PEHICHUS IO UX
CHIKCHHUIO;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
NEeATETbHOCTH;

NpPUHUMATh Ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBI JPYTUX IMpHU aHAIM3€ Pe3yJbTaTOB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce mocTrkeHUST THYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs

COBEPIICHCTBYETCS SMOIIMOHATbHBIH UHTEIUICKT, IPeIoJIararoIui
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHWUS, BKJTIOYATOIIECTO CHIOCOOHOCTH IOHUMATh CBOE

HYMOIIMOHAJILHOE COCTOSIHME, BHJIETh HANpPABJICHUsS pPa3BUTHUA COOCTBEHHOM
HIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUAIOIIEH CTPEMJICHUE K IOCTHXKCHUIO 1IETTN U
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH,  BKIIIOYAIONMIEH  CHOCOOHOCTh  TMOHUMATh  AIMOIIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTBIBATh €T0 MPH OCYIIIECTBICHUU OOIIEHHUS, CITOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMANPHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPaMBaTh
OTHONIEHUSI C APYTHMH JIOAbMU, 3a00THTHCS, MPOSBIATh MHTEPEC W pa3peniaTh
KOH(JIUKTHI.



IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kyacce mpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

J€MOHCTPUPOBATh HA MPUMEPAX pPoJib U MecTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH;

YUUTBHIBaTh TPaAHUIBl MPUMEHEHHMsS] HM3YyYEHHBIX (PU3MUECKUX MOJeNei:
MaTepuagbHas TOUKa, MHEpLUaIbHAas CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TENO,
UJCIBHBIN a3, MOJEIN CTPOCHHMSI T'a30B, KUAKOCTEN M TBEPIABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIIeHUH (PU3NYECKUX 3a/1aY;

pacro3HaBath (pu3nyecKkue siBJaeHus (IIPOLECChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tel, ABM)KEHHE 10 OKPY)XHOCTH, HHEpLus,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIaKIECHUH ), TEIIOBOE
pPaBHOBECHE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAILIA3ALUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINUCHIBATh MEXAHWYECKOE NIB)KEHUE, UCIOIb3Yysl (PU3NYECKUE BEITUUMHBI:
KOOpAMHATA, IyTh, IMEPEMELIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KHHETHYECKasi HEPrus, NOTCHIMAIBbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb, IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(bu3MYeCKul CMBICT HMCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W €IUHHIIbI,
HaxXoJUTh (OPMYJbl, CBA3BIBAIOUIUE AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJMYMHAMU;

ONKCHIBATh M3YYECHHBIE TEIUIOBbIE CBOMCTBAa TEJ W TEIUIOBBIE SIBJICHUS,
UCIONB3Ysl (M3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIUsl XaOTUYECKOr0 JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATeNsl; NpPH ONUCAHUU
IPABWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HaUYEeHHUs U EIUHULBl, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIME JIAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BEIHUUYMHAM;



OMKCHIBATh  WM3yYCHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA W
AIIEKTpUYECKUEe SBJIEHUS (MPOIECCHI), HCMONB3YsS (PU3MYECKHE BEJIUYHHBI:
AIEKTPUUYECKUHN 3apsij, JICKTPUUYECKOE IoJie, HANpsHKEHHOCTD IOJIs, MOTEHIINAI,
Pa3HOCTh TIOTEHIIMAJIOB;, MPHU OIKMCAHUU TMPABWIBHO TPAKTOBATH (PU3UUECKUM
CMBICIT HCITOJIb3YeMbIX BEIWYMH, WX OOO3HAYCHHWS W CIWHUIIBI; YKa3bIBATh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITMIMHAMU;

aHATM3UPOBaTh (M3UYECKUE MPOIIECCH U SBJICHHUSI, UCTIONB3YS (PU3NIECKHe
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs WMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUIT PABHOINPABUS HHEPIHATBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
a0COJIIOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsinga, 3akoH KylloHa, TpU OTOM pa3inuyaTh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TMPUHIMUIIBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHS MX O€30MMACHOTO WCIIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOJIHATh JKCIIEPUMEHTHI 1O HCCIICIOBAHUIO (PU3WYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BETUYNH, TPU
TOM BBIOMpaTh ONTHMAJIBHBIH CIOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICIOBATh  3aBHCHUMOCTH  MEXKIy (U3HMYECKUMH  BEIIMYUHAMU  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yIbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIe TAOJIUIl ¥ TPpa(hUKOB, J€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHNUS,

coOmro1aTh mpaBuiia 0€30MacHOT0 TPpy/a IMPH MPOBEJICHUU UCCIICIOBAHHN B
paMKax y4eOHOTO OJKCICPUMEHTa, Y4eOHO-UCCIICNOBATEILCKOW W IMPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SBHO 3aJaHHON (PU3WYECKON MOENbIO,
UCITIOJNIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9U



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEIlIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemarb Ka4eCTBECHHBIE 3a1a4u: BBICTPAaUBaTh JIOTUYECKH
HENPOTUBOPEYUBYIO LEMOYKY PACCYXACHUN C ONOPOM HA W3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

UCIIONIb30BaTh  IpPH  pEHIeHMM  Y4YeOHBIX  33Ja4  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBICHUs yueOHOW U HAayYHO-TIONMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBICHEHHE MPOLIECCOB OKPYXAIOLIEr0 MUpPa, B pPa3BUTUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTaTh B TpYMNIE C BBIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.

K koniy o0yuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

J€MOHCTPUPOBATh HA MPUMEpPax poJib U MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B INPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUS H3YYCHHbIX (DUIUUECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBI UCTOYHUK CBETA, sIAECpPHas
MOJieJb aTOMa, HYKJIOHHash MOJETb aTOMHOIO siipa MPH PEIIeHUU (PU3UUIECKUX
3aj1ay;

pacrno3HaBaTh (GU3NYECKUE SABJICHUS (IIPOLIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasl TPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHCTBUS TOKAa, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE€ MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JBWXKYLIMHCS 3apsi, 3JEKTPOMarHUTHBIE KOJIE€OaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXEHHE, IPEIOMIICHUE,
uHTepdepenus, audpakuus W TONAApHU3ALMS  CBETa, JUCHEPCUS CBETa,



doTornexrpudeckuit 3¢pdext (horodddekrt), cBeToOBOE NaBiieHrne, BOZHUKHOBEHHE
JUHEWYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PAa3IM4YHBIX  Cpea) |
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
ANEKTPUYECKUI 3apsjl, CHJa TOKA, HIEKTPUYECKOE HANpSKEHHE, 3JIEKTPUYECKOE
COIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJsA, cwia Ammepa, cuna JlopeHna, WHIYKTHBHOCTH
KAaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEpPHOJ M YacToTa
KoieOaHul B KoJeOATeIbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJIeOaHUM, (POKYCHOE paACCTOSHHE H
ONTHYECKAs] CUJIA JIMH3bI, NPU ONHUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAWHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TIPOLIECCHI, HCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAWHMIIBI, YKa3biBaTh (OPMYJIbI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHAJIM3UPOBATh (PU3NUYECKUE TPOLECCHl U SBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATENBHOTO U MapaJIEIbHOIO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa miga gororddexra,
3aKOH COXPAHEHHsS JHEPruu, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3ndaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHUE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHUMOCTH;

OMpeNeNsaTh  HalpaBiICHUE BEKTOpAa MHAYKIMM  MArHUTHOTO  TOJs
IIPOBOJHUKA C TOKOM, CHJIbI AMrniepa v cuibl JlopeHia;

CTPOUTh W ONUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3E€pKaIOM,
TOHKOM JIMH30M;



BBITIOJHATh SKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3NYECKUX SBICHUI U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX WM3MEPEHUM: IIPU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
(GbOopMyIMPOBATH BHIBOIHI,

OCYIIECTBIISITH IPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHUUH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH C MCIOJIb30BaHUEM
OpsIMBIX  M3MEPEHMH: MpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUpPOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoOB, AENaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

co0JiroAaTh MpaBuUiia 0E30MacHOrO TPyJa MPU MPOBEJACHUU UCCIICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOIO
000opy1I0BaHUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOJEIbIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYHUHBI U (HOPMYIIbI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

pemarb KauyeCTBEHHbIE 3a/1a4u: BBICTPAUBaTh JIOTUYECKH
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYXKIEHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

UCTOJb30BaTh  MPU  pEIIEHWH  y4eOHBIX  3a/Jady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y IPEICTABJICHUS YUYEOHOW W HAy4YHO-TIONMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIYy4aeMyto HH(pOopMaIuio;

OOBSACHATH MNPUHLMUIBI JCUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HY;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM >KU3HU
Ui oOecrieyeHus: 0€3011acHOCTH MIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 30pPOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpPyNIEe C BBIIOJTHCHUEM PA3JIUYHBIX COIHAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelensTh O0O0SI3aHHOCTH WU
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
HauMeHoBaHMe pa3/iesioB U (ungposbie)
Ne i/m Konrpoabnsie IIpakrunuyeckue
TeM NMPOrpamMMbl Bceero oOpa3oBarejibHbIEC
padoThbI padoThbI
pecypchbl
Pazgen 1. DUBUKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
11 dusznka 1 METObI HAYYHOTO 1 0 0 butmoreka [JOK
' HO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 1
Pazgen 2. MEXAHUKA
bubmoreka [IOK
2.1 K 1 1
vHeNatiia o https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7 1 1
Huamica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpPAHECHUS B 9 1 1 butmoreka [JOK
' MEXaHHUKe https://m.edsoo.ru/7f41bf72
Uroro no pazneny 25
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/INHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 6 0 1 bubmmoreka [JOK

KUHETUYECKOU TEOPUU

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

bu6mmoreka IJOK

3.2 7
Octopbt TEPMOAMHAMIIEN https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSTHUS bubnuotexa [JOK
3.3 3
BerecTBa. Pa3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazaemny 16
Paznen 4. JIEKTPOAUHAMUKA
4.1 DJIEKTpOCTaTUKA 8 bubmiorexa LLOK
' P https://m.edsoo.ru/7f41bf72
) l_iOCTPl?(;)IHHLH?I Z;ICKTpI/ILIeCKI/Iﬁ b Bu6morexa LIOK
: TOK. ToKHu B WYHBIX
pasa https://m.edsoo.ru/7f41bf72
cpenax
Nroro no pazneny 20
Pa3pgea 5. UTorosoe noBropeHue mo Kypcy
51 Hrorosoe noBropeHue no 4
Kypcy
Hroro 4
Paznen 6. Hazpanme
Hroro 0
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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




11 KIIACC

KosuvecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aeioB 1 (uudposbie)
Konrpoasnsie IIpakTuyeckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOIUHAMMUKA
MarsuTHoe noJie. bu6mmoreka IJOK
1.1 13 1 2
DIeKTpOMarHUTHAS HHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro mo pazmemny 13
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHuueckue u 6 0 1 bubmoreka IIOK
' 9JICKTPOMarHUTHBIC KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
59 MexaHu4yeckue u 5 1 0 bubmoreka IIOK
' 9JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 (@) 15 1 2
frrKa https://m.edsoo.ru/7f41c97c
Uroro no pazneny 26
Pa3zgea 3. OCHOBBI CHEIIHAJIBHOM TEOPUHY OTHOCHUTEJBHOCTHI
31 OCHOBBI CrielIMaILHON TEOPUH 1 0 0 bubmoteka [IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 1



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

Pasznen 4. KBAHTOBASA ®U3UKA

. bu6mmoreka IJOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKA 4 0 0 https://m.eds0o.ru/7f41c97c
bu6mmoreka IJOK
4.2 Crpocnne atoma 3 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
4.3 ATOMHOC S7pO 11 ! 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 18

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU N ACTPODPU3UKU

51 DJIEMEHTBI ACTPOHOMUU U 4 0 0 bubmoreka [JOK
' acTpo(pU3HKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Paszgesn 6. OBOBIHIAIOUIEE IIOBTOPEHHUE

6.1 O6o61IaroIee IIOBTOPEHUE 6 bubnmoreka IIOK
- IMOBTOPEHHU
e b https://m.edsoo.ru/7f41c97c
Hroro no pasneny 6
PesepBHOE BpeMms 0

OBIIEE KOJIMHECTBO YACOB I1O

[TPOI'PAMME 08 4 >



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
No KounyecrBo yacon Nata JJieKTpoHHbIe HN(POoBbIE
. Tema ypoka Kontpoabnbie IIpakTudeckue oOpa3oBarebHbIE
n/n Bcero U3yYEeHUA
padoThI padoThI pecypcsl
®dusuka — HayKa O
1 npupoge. Hayunsie 1 bubmmoreka [JOK
METO/IBI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY’Karollero Mupa
Ponb u mecto puszuku B
dbopmupoBaHUU
5 COBPEMEHHOW HAyYHOU 1 bubmmoreka [JOK
KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON
IeITEIbHOCTH JIIOJEH
Mexanunueckoe
JBIDKCHHUE.
THOCUTEHHOCTD
3 ﬁex:ljnq:;o:g 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c3508
JBHKCHUSL.
[Tepemenienue,
CKOpPOCTb, YCKOPEHUE
4 PaBHoMepHOE 1 bu6morexa IJOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

NPSIMOJIMHEIHOE https://m.edsoo.ru/ff0c3620
JIBHIKECHUE
PaBHoyCKO];iCHHOG BI/I 6J’II/IOTeKa H OK
IIPSIMOJIINHCHUHOC

P https://m.edsoo.ru/ff0c372e
JIBHOKECHUE

CBO0OOIHOE TIaJIEHHE.
Yckopenue
CBOOO/THOTO TaJICHUS

Kpusonuneinoe
IBUXEHUE. J[BUKEeHUE
MAaTEPUaJIbHON TOUKHU
10 OKPY>KHOCTHU
[TpuHumn
OTHOCHUTEIIbHOCTHU
lanunes.
Nuepumnanbabie
CHUCTEMBI OTCYETA.
[TepBblii 3aK0H
HeroTona

bubmoteka IIOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

bu6morexa IJOK
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cua.
[TpuHIMI
CYyHEePHO3ULIMH CHUII.
Bropoii 3akoH
Hrrotona gis

bu6mmoreka [{JOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MAaTEPUaIbHON TOUKHU

Tperuit 3aK0oH

10 HetoTona juis bu6moreka IIOK
https://m.edsoo.ru/ffOc3be8

MaTepHAIbHBIX TOYEK
3aKOH BCEMUPHOTO

11 TsaroteHus. Cuia bu6mmoreka [JOK
TsoxecTH. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMHYECKAsI CKOPOCTh

12 Cwuna ynpyrocrtu. bubmmorexa [JOK
3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cwuita TpeHus.
Koapduunent tpenus.

13 CI/IHE)(EOII:IIPOTI/IBTJ'EHI/IH bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76

MIpY IBMXKCHHUH TeJla B
AKUJKOCTH WIIH Tra3e
[ToctynarensHOE 1
BpalllaTeJIbHOE
NBIOKEHHUE a0COIOTHO

14 TBEPIOTO Tea. bubmotexa [JOK
MowmenT cuibl. [Tiredo https://m.edsoo.ru/ff0c41a6
CWJIBIL. Y CJIOBHS
paBHOBECUS TBEPAOTO
Tena

15 Nmnynee bubmotexa [JOK



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

16

MAaTEPUaIbHON TOUYKH,
CUCTEMBI
MaTepUalbHbIX TOYEK.
Nmiynbe cuiibl. 3aK0H
COXpPaHEHUS UMITYJIbCA.
PeakTuBHOE IBMKEHUE

PabGoTa 1 MOIITHOCTH
cuibl. Kunernueckas
SHEPrusi MaTepuaIbHOW
Touku. Teopema 00
W3MEHCHUU
KUHETUYECKOU IHEPIUHU

https://m.edsoo.ru/ff0c43d6

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c4502

17

18

IloTeHnnuanpHas
SHEprusl.
IloTennmanpHas
SHEPrus ynpyro
nedopMUpOBAHHOM
MPY>KUHBI.
IloTennuanpHas
SHEPrus Teja BOJIU3H
MMOBEPXHOCTH 3eMJIU
IloTeHnuanarHbIE U
HETIOTCHITNAIbHEIC
cuiibl. CBsi3b pabOTHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

HETIOTCHIINAIbLHBIX CHJI
C U3MCHCHUEM
MEXaHUYECKON IHEPTUH
CHCTEMBI TeJ1. 3aKOH
COXpaHEHHUs
MEXaHUYECKON SHEPTUU

JlabopartopHas pabota
«HccnenoBanue cBsI3U
PabOTHI CHUJIBI C
U3MEHEHUEM
MEXaHHYECKON IHEPTUH
Teja Ha IIpUMepe
pacTsHKEHUS
PE3MHOBOTO KI'yTa

20

21

KontponbHas paborta
o teme «Knnemaruka.
JlmHamuka. 3aKOHbBI
COXpaHEHHUS B
MEXaHUKE»

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHoBckoe
nerxenue. uddysus

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

bu6moreka IJOK
https://m.edsoo.ru/ffOc4dc?



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

22

23

24

25

26

27

XapakTep ABUKECHUS U
B3aUMOCHCTBHUS
YaCTHII BEIIIECTBA.
Mopenu ctpoenus
ra3oB, JKUJKOCTEH U
TBEPABIX TEII

Macca Moseky.
KomnuecTBO BemecTna.
ITocTositHHas ABoraapo

TerioBoe paBHOBECHE.
Temnepatypa u €€
m3mepenue. [llkana
temneparyp Llenbcus

WUneanbHblil ra3 B
MKT. OcHOBHOE
ypaBHeHne MKT

AOcomoTHas
TeMIleparypa Kak Mepa
CpEHEN KNHETUYECKOMN
SHEPTUU IBUKECHUS
MOJIEKYJI. Y paBHEHHUE
Menaeneena-
Knaneripona

3akoH [lanbpTOHA.

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

bu6moreka IJOK
https://m.edsoo.ru/ff0c511e



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

I"a30BBI€ 3aKOHBI

28

JlaGoparopHas pabota
«HccnenoBanne
3aBHCHMOCTH MEKITY
napamMeTpamu
COCTOSTHUS
Pa3peKEHHOTO Ta3ay

29

N3omnporecce B
UJIeaJIbHOM Ta3e U X
rpadguyeckoe
MIPECTaBIICHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

31

32

BuyTpeHnHss aHeprus
TEPMOJNHAMUYECKON
CHUCTEMBI U CIIOCOOBI €€
W3MEHEHUS.
KonnuecTBo TEIIOTHI U
pabota. BHyTpeHHsis
SHEPrusi OTHOATOMHOTO
UJIeaJIbHOIO rasza

Bunsl Tenonepenauun

Y nenpHasa
TEMIOEMKOCTD
BeniecTBa. KommuecTBo

bu6morexa IJOK
https://m.edsoo.ru/ff0c5952

bu6morexa IJOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TETIOTHI TIPH
TerIonepeaayve.
ArabaTHBIN MpoIiece

33

[TepBblii 3aK0H
TEPMOJAUHAMUKH U €TO
MIPUMEHECHUE K
n3omnporeccam

bu6moreka IIOK
https://m.edsoo.ru/ffOc5efc

34

Heo6paTtumocTh
MIPOIIECCOB B MPHUPOJIC.
Bropoi 3axkon
TEPMOIUHAMHUKHI

bu6moreka [JOK
https://m.edsoo.ru/ff0c6230

35

[IpuHIMIT TENCTBUS U
KIIJI TeruioBou
MAaIlIUHBI

bu6moreka IJOK
https://m.edsoo.ru/ff0c600a

36

37

38

39

[ukn KapHo u ero
KITJI
DKOJOTUYECKUE
po0JIeMbl
TETUIOAHEPTE€TUKH
O6o06maronuii ypox
«MonexkynsapHas
¢uzuka. OCHOBBI
TEPMOTMHAMUKI)

KontposnbHas paborta

bu6moreka IJOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

40

10 TEME
«MonekynsapHas

¢uzrka. OCHOBBI
TEPMOJMHAMUKI

[TapooOpa3zoBanue u
KOH/JICHCAIIHU.
Hcnapenue u xunenue

https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

41

AGcoinoTHas U
OTHOCHUTENbHAs
BJIA)KHOCTB BO3/yXa.
Hacwpimennsiii map

bu6moreka [JOK
https://m.edsoo.ru/ff0c64d8

42

43

TBEpnoe Telno.
Kpucramnuueckue u
amop(dHbIe Tena.
AHM30TPONHS CBOKCTB
KpucTaiuioB. JKunkue
KpUCTaJUIBI.
CoBpeMeHHbIe
MaTepUAJIbI

IInmaBnenue u
KpUCTAJLITA3ALIHS.
VY nenapHas TemioTa
MJIABJICHUS.
CyOnumarius

bu6morexa IJOK
https://m.edsoo.ru/ff0c65f0

bu6moreka IJOK
https://m.edsoo.ru/ff0c6708



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

44

YpaBHEHHE TEIIIOBOTO
Oayranca

bu6moreka IJOK
https://m.edsoo.ru/ff0c6820

45

SHCKTPI/ISaHI/I}I TCII.

DNEKTPUYECKUN 3aps/.

JIBa BUaa
BJIEKTPUUYECKUX
3apsaa0B

bu6moreka IIOK
https://m.edsoo.ru/ff0c6bcc

46

47

48

49

[IpoBoHMKH,
TUBJIEKTPUKHU U
MOTYTIPOBOTHUKH.
3aKOH COXpaHEHUs

QJICKTPHUYCCKOI'O 3apsaa

B3aumopericteue
3apsa0B. 3aKOH
Kynona. Toueunslii
ANEKTPUYECKUN 3aps]T

Hanpsxénnocts
AIEKTPUYECKOTO TOJIS.
[TpuHIMI
CyHEPHO3ULINU

BJIEKTPUYECKUX TIOJIEH.

Jluaun
HAPsKEHHOCTH

Pabora cun

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6bcc

bu6morexka IJOK
https://m.edsoo.ru/ff0c6ced

bu6moreka IJOK
https://m.edsoo.ru/ffOc6df2

bu6morexa IJOK



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

AIEKTPOCTATUYECKOTO
nond. [lorenrman.
PazsocTh moTEHIINAIOB

https://m.edsoo.ru/ff0c6f00

50

o1

[IpoBoHMKY 1
JIDIICKTPUKU B
3JIEKTPOCTATUYECKOM
moJie.
JnanekTpuyeckas
MIPOHUIIAEMOCTh

DIIEKTPOEMKOCTb.
Konpgencarop

bubmoteka IIOK
https://m.edsoo.ru/ff0c7018

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7126

52

53

DIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOPA.
DHeprus 3apsSKEHHOTO
KOHJIEHCATOpa

JlabopatopHas pabora
"U3mepeHue
BJIEKTPOEMKOCTH
KoHzeHcaTtopa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT 1ENCTBUS U
MIPUMEHECHUE
KOHJIEHCATOPOB,
KOITUPOBAJIBHOTO



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

arrapara, CTpyuHOro
MIpUHTEPA.
DIIEKTpOCTaTHIECKas
3aluTa. 3a3eMJICHHUE
AIEKTPONPUOOPOB

DIIEKTPUYECKHM TOK,
YCJIOBHS €T0
CYIIECTBOBAHMUSI.
IIocTOSIHHBIN TOK.
Cuna Toka.
Hanpsokenue.
ConpoTtusiienue. 3aKOH
Oma a5 yyacTka nenu

56

ITocaenoBarenabpHOE,
rapa’suiesibHOE,
CMEILIaHHOE
COCIMHEHUE
MIPOBOHUKOB.
JlabopartopHas pabota
«3yuenne
CMEILIAHHOTO
COEMHEHUS
PE3UCTOPOBY

bu6morexa IJOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIITHOCTH

bu6morexa IJOK



https://m.edsoo.ru/ff0c74f0

AIIEKTPUUYECKOTO TOKA.
3akoH Jxoynsa-Jlenma

https://m.edsoo.ru/ff0c7838

58

59

60

3axoH OMa 11 MOJTHOU

(3aMKHYTOI1)
BJIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikanue.
JlabopartopHas pabota
«3mepenne DJ1C
HCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

DIIeKTpOHHAs
MIPOBOANMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
CONPOTHUBJICHUS
METaJIOB OT
TeMIepaTyphbl.
CBepXIpoOBOAUMOCTh
DJIEKTPUYECKUN TOK B
Bakyyme. CBOKCTBa
AJIEKTPOHHBIX MYyYKOB

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

61

[TomynpoBOIHUKH, HX
coOCTBEHHAs U

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc84ae



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

62

MpuUMecHast
MIPOBOANUMOCT.
CaoiicTBa p—Nn-
nepexoja.
[ToynpoBOIHUKOBBIE
PUOOPHI
DIIEKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
AIEKTPOJIUTOB.
DNeKTpoIUTUYECKast
JTUCCOLIAALINS.
DIIEeKTpoIIn3

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUN TOK B
rasax.
CaMOCTOSITEIbHBIN U
HECaMOCTOSTEIbHbBIN
pazpsia. MonHus.
IIna3ma

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

64

DIIEKTPUYECKHE
MpUOOPHI U YCTPOHCTBA
U UX TIPaAKTHYECKOE
npumeHenue. Ilpasuna
TEXHUKHU O€30MacCHOCTH

bu6moreka IJOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o06maronuit ypok

bu6moreka IIOK



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

«DNEKTPOJUHAMHKA»

https://m.edsoo.ru/ff0c88be

KontponbHas pabota
0 TEME
«NEKTPOCTATHKA.

66 ITocTossHHBIN

AJIEKTPUYECKUH TOK.

Toxu B pa3nu4HbIX

cpenax»

PesepBHbIl ypoOK.

67 KoHntposnbHas paborta
110 TeEME
"OnexrponuHamMuka'
PesepBHbIl ypoOK.

68 OO6o0mmaronuii ypox 1mo
temaMm 10 knacca

bu6moreka IIOK
https://m.edsoo.ru/ff0c8a8a

bubmmoteka IIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Koaun4yecTBO 4acoB

DJIeKTPOHHBbIEe HU(pPOBbIE

e Tema ypoka Konutpoabnsie IlpakTuyeckne Aara o0pa3oBaTe/IbHbIe
n/n Bcero U3yYEeHUA
padoThI padoThI pecypchl

ITocTostHHBIE MarHUTHI
1 UX B3aHMOJICHCTBHUE.

1 MarsuTHo€ MoJie. 1 bu6mmoreka IJOK
BekTop marauTHOU https://m.edsoo.ru/ff0c9778
WHAYKUUH. JInHUN
MarHUTHOW UHAYKIIUU
MarunurtHoe 1oJie
gii?:?;iii;:omh& 1 bubmoreka IIOK

. https://m.edsoo.ru/ff0c98fe

BzanmopeiicTBue
MPOBOJHUKOB C TOKOM
JlabopatopHas pabota
«3yuenue 1 1 bub6mmoreka [JOK
MAarHMTHOT'O TIOJIs https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM»
JlericTBME MarHUTHOTO

4 MOJIs1 Ha IPOBOJHUK C 1 1 bubmoreka IIOK
tokoM. Cwita Amriepa. https://m.edsoo.ru/ff0c9ac0
JlaboparopHas padota



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

«HccnenoBanue
JIEUCTBUS IOCTOSHHOTO
MAar"HuTa Ha pamKy ¢
TOKOM

JleficTBME€ MAarHUTHOI'O

TIOJIS Ha ABMKYIIYIOCS

3apsSKCHHYIO YaCTUILY.

Cuina Jlopenua. Padota
cuiibl JIopeHa

DIIEKTPOMArHUTHAS
nHayknus. [loTox
BEKTOPa MarHUTHOM
uaaykauu. J/1C
MHIYKIUU. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuuu Papanes

bu6moreka IJOK
https://m.edsoo.ru/ff0c9df4

JlabopatopHas pabota

«HccnenoBanne
A bubmoreka IIOK
SIBJICHUS
. https://m.edsoo.ru/ff0cal50

AJICKTPOMAarHUTHOM
VHTYKITTN
NBnyKTUBHOCTS.

o bubmoreka IIOK
SIBnenue

camounaykuuu. I1C

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

11

CaMOUWHTYKIINH.
DHeprusi MarHUTHOTO
MOJIS1 KATYIIKH C
TOKOM.
DJIEKTPOMarHuTHOE
noJe

TexHuueckue
YCTPOMCTBA U UX
NIPUMEHEHHUE:
MOCTOSIHHBIC MAarHUTHI,
BJICKTPOMArHUTHI,
3JICKTPOJIBUTATEIb,
YCKOPUTEHN
3JIEMEHTAPHBIX YaCTHII,
WHAYKIHOHHAS M€Yb

Oo6o0mmaroiuii ypok
«MaruutHoe noJe.
DIJIEKTPOMArHUTHAS
WHTYKITUS
KontponbHas pabota
1o reMe «MarauTHoe
noJie.
DJIEKTPOMArHUTHAs
WH]TYKITUS

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

butmoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CBoOo1HBIE
MEXaHUYECKHE
KoJjecOaHms.
I'apmoHnueckue
KoJieOaHus. YpaBHEHHUE
rapMOHUYECKUX
KOJICOaHHUH.
[IpeBpatenue 3HEpPTUN

bu6mmoreka IJOK
https://m.edsoo.ru/ff0caf06

13

14

JlabopatopHas pabota
«HccnenoBanue
3aBUCUMOCTH Tepuoja
MaJIbIX KoJeOaHmit
rpy3a Ha HUTH OT
JUTHHBI HUTH ¥ MacChI
rpy3a»

KomnebarenpHbIlM
KOHTYp. CBOOOAHBIE
AIEKTPOMArHUTHBIC
KojeOaHus B
HJI€aTbHOM
KoJIe0aTenLHOM
KOHTYyp€E. AHaOTHs
MEXKITY
MEXaHUYECKUMU U

but6moreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AIEKTPOMATHUTHBIMU
KOJIEOAHMSIMU

15

®opmyia Tomcona.
3aKOH COXpaHEHUS
SHEPIruM B UJ€aTbHOM
KoJie0aTeIbHOM
KOHTYpEe

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXaroIINX
KOJICOaHUSIX.
BrinyX1eHHBIE
MEXaHUUYECKHUE
kosneOaHus. PezonaHc.
BrinyxneHHbie
AIEKTPOMAarHUTHbHIE
Kosie0aHus

bu6moreka IJOK
https://m.edsoo.ru/ff0cbb86

17

IIepemMeHHBIN TOK.
CunycouanbHbIN
MIEPEMEHHBIN TOK.
MommHocTh
MIEPEMEHHOT0 TOKA.
AMIUIMTYTHOE U
JIEUCTBYIOLIIEE
3HAYEHHE CUJIbI TOKA U

butmoreka [JOK
https://m.edsoo.ru/ff0cbd34



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

HaIIPsAKCHUA

18

Tpanchopmarop.
[IpousBoacTBO,
nepegavya u
norpebdieHue
BJIEKTPUUYECKOMN
SHEPIruun

19

20

YCcTpoicTBO U
MIPAKTAYECKOE
MIPUMEHECHUE
3JIEKTPUUYECKOTO
3BOHKA, F€Heparopa
IIEPEMEHHOI0 TOKA,
JIMHUH 3JIEKTpoIiepeaayd

DKOJIOTUYECKUE PUCKU
MIPU IPOU3BOJICTBE
AIEKTPOIHEPIHH.
Kynberypa
WCIIOJI30BaHUS
AIIEKTPO3HEPTHUH B
MOBCEIHEBHOMU KU3HU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

21

MexaHU4EeCKHUE BOJIHBI,
YCIIOBUS
pacIpOCTpAHEHUS.

bubmoreka IIOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

ITepuon. CxopocTthb
pacipoCTpaHEHUS U
JUTMHA BOJIHBI.
ITontepeunsie u
IIPOJI0JIbHBIE BOJIHBI

3ByK. CKOpPOCTB 3BYKa.
I'poMKOCTB 3ByKa.
BricoTa ToHa. TemOp
3ByKa
DJIEKTPOMAarHUTHBIE
BOJIHBI, MX CBOMCTBA U
ckopocTb. [lIkana
ANEKTPOMATrHUTHBIX
BOJIH

[TpuHIMTIBI
PaaNOCBS3U U
TEIEBUICHUS.
PazButune cpeacts
cBs13u. Pagnosiokanus
KontposnbHas pabota
«Konebanus v BOJTHBDY
IIpssmonuueilinoe
pacrpocTpaHEHue
CBETA B OJHOPOIHOMN

bubmoreka IIOK
https://m.edsoo.ru/ffOcccOc

bu6moreka IJOK
https://m.edsoo.ru/ffOccfe0

bubmoreka IIOK
https://m.edsoo.ru/ffOcc6f8

but6moreka [{OK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

cpene. Toueunbin
HWCTOYHMK CBeTa. Jlyu
CBETa

27

28

29

30

31

OTtpakeHue cBera.
3aKOHBI OTPAKEHUS
ceeta. [loctpoenne
n300paKeHU B
IIJIOCKOM 3€pKaje

IIpenomiienue ceera.
ITonHoE BHyTpEHHEE
OTpa)K€HUeE.
[IpenenpHbIN yron
IIOJIHOI'O BHYTPEHHETO
OTpaXKE€HUs
JlabopartopHas pabota
«3mepenne
ITOKa3aTesIs
MIPEJIOMJIIEHUS CTEKIIA»

JIunsel. IlocTpoenne

M300paKeHU B JIMH3E.

dopMyia TOHKOU
JINH3BI. Y BEJINUECHUE
JINH3BI

JlaboparopHas padota

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd4e0

bubmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmoreka [IOK
https://m.edsoo.ru/ff0cd67a

butmoreka [JOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanue
CBOMCTB M300pakeHU I
B JIMH3aX)

32

33

34

35

36

Jlucriepcus cBera.
CI1OXHBIN cOCTaB
oemnoro cBeta. LlBer.
JlaboparopHas pabota
«HabOmronenue
JTUCTICPCHUU CBETA

WNurepdepenuus ceera.

Hudpakuus cera.
HudpakuronHas
pelmeTKa

ITontepeunocTh
CBETOBBIX BOJIH.
[Tonapu3zanus ceera

OnTtuyeckue MpuOOpPsI
U YCTPOMCTBA U
YCIIOBHS UX
6e30macHoro
MIPUMEHCHUS
I'panuib
MIPUMEHUMOCTH
KJIACCUYECKOH

bubmoreka IIOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcf02e

but6moreka [{OK
https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

MexaHuku. [locTynarsl
CIIEHUAIBHOW TEOpUHU

OTHOCUTEILHOCTH
OTHOCHUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bu6mmoreka [IOK
3ameIcHHEe BpEMEHH | https://m.edsoo.ru/ffOcfa42
COKpAIIEHUE JITTUHBI
DOHeprusi 1 UMITYJIbC
PEISATUBUCTCKON

38 yacTuilbl. CBs3b MacChl bubmoreka IIOK
C JHEprHUeH u https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUS
MTOKOS
KoHntposnbHas paborta

39 «Ontuka. OCHOBBI bubmoreka IIOK
CTCIUATBHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
®ortonsl. PopMmyna

40 [Tnanka. 9H€IP;FIZISI u bubnuorexa LIOK

https://m.edsoo.ru/ffOcfel6

UMIyJbe poToHa
OTtkpbliTHE U

41 HCCJIEIOBAaHHEC bubmoreka IIOK

doTorddexra. OnbITH
A.T. CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

42

43

44

45

3akonbl oTodddekTa.
YpaBHeHHE
OWHIITeHA 15
doTordexra.
«KpacHas rpanuia»
dotorddexra

JlaBieHue cBera.
Ommrte I1. H.
Jlebenena.
XHUMHUYECKOE JCHCTBHUE
CBETa

TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOe
MpUMEHEHHE:
¢dboTO3IEMEHT,
dboToNaTUUK,
CoJIHEUHas baTapes,
CBETOJIMO/]

Pemenue 3agau o
TeMe «DJIEMEHTEI
KBAHTOBOU OIITHUKH))

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d015e

bubmoreka IIOK
https://m.edsoo.ru/ff0d04a6

but6moreka [JOK
https://m.edsoo.ru/ff0d0302

46

Monens aToma
Tomcouna. OnbIThI

but6moreka [{OK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

Pesepdopaa o
pPacCestHUIO O-YaCTHII.
[InanerapHas Mmozeb
aToMma

ITocrynartsl bopa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0dOafa

48

49

N3nyuenue u
rorJionieHue (poToHOB
IIPU NIEPEXOJIE aTOMa C
OJIHOTO YPOBHS
SHEPTUU Ha APYTOH.
Buapl ciektpoB

BonHoBEIE cBOMCTBA
vacTull. BosHe! e
bporins.
KopnyckynsapHo-
BOJIHOBOU JTyaJIU3M.
CrioHTaHHOE U
BBIHYKJICHHOE
W3JIy4YCHUE

bu6moreka IJOK
https://m.edsoo.ru/ff0dOafa

bubmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpsITHE
PaAMOAaKTUBHOCTH.
Omnswitel Pesepdopaa mo
OIIPENEIICHUIO COCTaBa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd?2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaIMOaKTUBHOIO
M3ITYYEHUS

o1

CgoiicTBa anbda-,
Oerta-, raMMa-
n3nydeHus. BnusHue
PaIMOaKTUBHOCTH Ha
’KUBBIC OPTaHU3MBI

52

53

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Tomsl.
Anbda-pacnan.
DIIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3JIy4YECHHE

DHeprus CBs3U
HYKJIOHOB B SIIpE.
S nepHbie peakuumu.
S nepHbIi peakTop.
[TpoGnemsr,
MEPCIEKTUBBI,
JKOJIOTUYECKUE
ACIIEKTHI SIEPHOU
SHEPreTUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

bubmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DJleMEeHTapHbIe

bu6mmoreka IJOK



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

gacTULbl. OTKpBITHE
Mo3uTpoHa. MeToibl
HaOII0AEHUS U
perucrpauuu
AJIEMEHTAPHBIX YACTHL.
Kpyruslii cron
«DyH1aMEHTaIbHbIE
B3aMMOJECHCTBUA.
EnauncTBO uznueckoi
KapTUHBI MUPA

https://m.edsoo.ru/ff0d0e38

55

56

57

Buj 3BE3mH0r0 HedAa.
Co3sBe3aus, sipKue

3BE311bl, IIJIAHETHI, UX
BUIMMOE JIBYKECHUE.
Conneunas cuctemMa

Comanne. CotHeuHas
aKTUBHOCTbG. MICTOUHUK
sHeprun CoJHIA U
3BE3]]

3BE3/bI, UX OCHOBHBIC
XapaKTEPUCTHUKHU.
3BE3IBI IJIaBHOM
IMOCJIEIOBATEIbHOCTH.
Buyrpennee ctpoeHue



https://m.edsoo.ru/ff0d0e38

58

3BE3/1. COBpEMEHHbIE
MIPEJCTABICHUS O
MIPOUCXOKICHUH U
spomtonuu CoJtHIIa 1
3BE3]T

Muneunsii [lyte —
Hama [ amakTuka.
ITonoxxenue u
nBrokenne ColtHIa B
I'anakTuke. I'anakTUKH.
UEpHble IbIPHI B sIpax
raJakTHK

59

Bcenennas.
Pa30eranue rajakTuk.
Teopus bonbsmoro
B3pbIBa. PenukToBoe
W3JIy4YEHUE.
MeraranakTuka

60

Hepemennsie
IPOOJIEMBI
aCTPOHOMHU

61

Kontponbhas pabota
«JEeMEHTBI
aCTPOHOMUU U




acTpou3uKm»

62

63

64

Oo6o0maronmi ypox.
Ponb dusuku u
aCTPOHOMUHU B
AKOHOMHYECKOM,
TEXHOJIOTHYECKOM,
COLMAIBHOMN U
ATUYECKOH cepax
NeSITeTbHOCTU
YeJIoBeKa

O600marommi ypox.
Ponb u mecTo puszuku
Y aCTPOHOMUHU B
COBPEMEHHOW HAy4YHOU
KapTHUHE MUpa

O600uaromui ypox.
Ponb ¢pusnueckoit
TEOpHUU B
dbopmupoBaHUT
MPEACTAaBICHUHN O
(bu3nUecKoil KapTHHE
MUpa

65

O060061marmui ypoxk.
Mecto pusnueckoit




66

67

68

KapTUHBI MUpPaA B
oO1eM psay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
pEACTaBICHUN O
IIpUpOJE

Pe3epBHbIl ypOK.
MarsuTtHOE 1oJe.
DJIEKTpOMarHuTHas
WHIYKIUS
PesepBHbIl ypOK.
Onrtuka. OCHOBBI
CIIELIMaJIbHOW TEOPUU
OTHOCUTEIIBHOCTH

PesepHbiit ypok.
KBanrtoBas ¢usuka.
DJIEMEHTHI
aCTPOHOMUU U
acTpou3uku

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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