MUWHUCTEPCTBO IMMPOCBEIIEHUS POCCUIICKOI ®EJIEPALIUNA

Pabouass mporpamma sBIseTCS TPUIOKECHHEM K O0Opa30BaTEeNbHOW MPOrpaMMe OCHOBHOTO
obmero oopazoanuss MBOY COILI Nel r. MuxaioBcka ¢ U3MEHEHUSIMU U JJOTIOJTHEHUSIMH OT

30.08.2023r., mpuka3 Ne 372/01-10 ot 30.08.2023r.

PABOYASI IPOTPAMMA
(ID 444644)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

s ooyuarommmxest 10-11 kmaccoB

r. MuUxamjJoBCK



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIEeTro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE MOJOKEHUN M TpeOOBaHM K pe3yJbTaTam
OCBOCHHMsI OCHOBHOHM 00Opa3oBaTelnbHOM mporpamMmmsbl, mnpencraBieHHbXx B GI'OC
COQO, a Takxke ¢ yu€roM (enepanbHOil pabouel TpPoOrpamMmbl BOCIHUTAHHUS U
KOHIIEMIINK TpernojaBaHus yyeOHoro mpeamera «@Pu3mka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIEC TPOrPAMMBI.

ConmepxaHue mnporpamMmbl MO (QU3MKE HAmpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4vatomuxcs 10—11 kinaccoB npu o0ydeHUH
ux (u3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOAXO0/A.
[Iporpamma no ¢usuke coorsetcTByeT TpedboBanusim GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METaIllPeIMETHBIM pe3yJibTaTaM OOyuYeHUs, a TaKKe
YUYHUTHIBAET HEOOXOJUMOCTh pEANIH3alUU MEKIPEAMETHBIX CBsI3ed (QPU3UKU C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMU IIpeAMETaMu. B Hell onpenenstoTcss OCHOBHBIE
LeNH U3yueHus! (PU3UKU Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus, IIIAHUPYEMBbIE
Pe3yNbTaThl OCBOEHUS Kypca PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

* IUTAaHUpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

+ colepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHaX MPHUPOAIbL, BHICTYMAas B
KayecTBe Y4eOHOTo MpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY
3HaHui 00 okpy:xarorieM mupe. LlIkonbHbIN Kype U3k — cuctreMooOpasyromui
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIBKY (DU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB M SIBJICHUW, H3yYyaeMbIX XUMHUEH, OHOJIOTHEH,
dbusmdyeckoir reorpadueii W actpoHomuel. Vcmomp3oBaHME W aKTHBHOE
OpUMEHEeHHue (U3UYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe FIHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJIaHHBIMU CBOMCTBAMH W JIpyrux. M3yudenwue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa oO0ydyaroumxcs, B (OPMUPOBAHHWE YMEHHMM NPUMEHSATh HAyUHBIM METOA
MO3HAHMS TIPU BBIMOJIHEHUN UMH Y4eOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca Gu3HMKH 17151 ypOBHS CPEIHETO 00IIero 00pa3oBaHus MOJI0KEH
PAI ek, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOESHHUSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3liesioB GU3HMKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn ecenepanusayuu. B cooTBEeTCTBHUM C HeWl MaTepuan Kypca (uU3MKu
o0ObeaMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBIsSeTcs
dbopMHpoBaHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
oJie.

Hoes cymanumapuzayuu. EE peanuzanus NpeAnosaraeéT HCHOJIb30BaHHUE
I'YMAaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
(bU3HUKY ¢ pa3BUTHEM OOIIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npeamnogaraet 3HakOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHX NPHIJIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs TIOCPEACTBOM BBEIAEHUS AJIEMEHTOB
COJIEpKaHUs, HOCBSIIEHHBIX SKOJIOTMUECKUM POOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHEM TEXHUKHM M TEXHOJIOTMM, a Takxke 00CyXIeHus mnpodiem
PaLMOHAIBHOTO MIPUPOIONOIB30BaHUS U 3KOJIOTUUECKONW OE30MMaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEOHEro OOIIero
oOpa3oBaHus SBISAIOTCS (Pu3nueckue Teopuu (PopMUpPOBAHUE MPEACTABICHUN O
CTPYKType HOCTpOeHUsl (PU3MUECKON TEOpUH, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPO/IE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN NOAXO0 B Kypce (PU3BMKH peau3yeTcs Mpexie
BCEr0 3a CYET OpraHu3alii SKCHEPUMEHTAIbHOM NEeATebHOCTH O00YyYaroluXxcs.
Jly1st 6a30BOTO YpOBHSI Kypca (PM3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboOT, KOTOPbIE B IpOrpaMMme
no (Qu3nuke oO0beIMHEHbl B OOUIMH CIHCOK YYEHMYECKHMX IMPAKTHYECKUX padoT.
Boijenenre B yKa3aHHOM TNi€pedyHe JabOpaTOpPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI U OIICHKH, OCYILIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbHOIO IMpolecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAaHMPOBAaHUSA M OCHallleHusl KabuHeTta (uszuku. [Ipu
TOM O00ecrHeuyrBaeTCsl OBJIAJICHUE OOYYAIOUNIMMHUCS YMEHHUSIMU TPOBOAMUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIIECOBAHUSA 3aBHUCUMOCTEH (IM3MUECKUX BEIUYMH U
MOCTAaHOBKY OIIBITOB 110 MTPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a1ad.
ITpu 5TOM [UU1 paCYETHBIX 3a7a4 MPUOPUTETOM SABJISIOTCS 3a7a4M C SIBHO 3aJ1aHHOM
bu3nyecKoil MOJeNbl0, TO3BOJSIONIME MPUMEHSATh HM3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK U MHTErpUpysl 3HAHUS U3



pasHbIX pa3aenoB. /[l KaueCTBEHHBIX 3a[a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (PU3MUYECKUX SIBJIEHUH M IPOLIECCOB B OKPYIKAOLIEH
KU3HU, TpeOyromme  BbIOOpa  (QU3MYECKOW  MOJENH Ui CUTYaluu
IPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedboBanussMu PI'OC COO k MaTepranbHOTEXHUYECKOMY
o0ecrnedeHno y4eOHoro mpoiecca 6a30BbI YpOBEHb Kypca (M3MKH Ha ypOBHE
CpeqHero oouero o0pa3oBaHUs AOKEH M3y4daThCsl B YCIOBUSX IPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 LHKIA. B kaOuHere (U3HKU NOJKHO OBITh HEOOXOIUMOE
1abopatopHoe OOOpYNOBaHUE JJIsi BBINOJHEHHUS YKa3aHHBIX B MPOTpaMMe 10
(dU3MKE YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PY/I0BaHHUE.

JleMoHCcTpallMoHHOE  00OpyoBaHHEe (OPMHUPYETCS B COOTBETCTBUM C
OPUHIAIIOM MUHUMAJIBHON JOCTaTOYHOCTH W 00ECIEeYMBAET TOCTAHOBKY
NEPEYUCIICHHBIX B TMpOorpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIIEIOBAaHMSI ~ M3yYaeMbIX  SBJICHMH M  IPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe oOOpynOBaHHE JJIsI YUYEHUUYECKUX MPAKTUUECKUX padoT
dbopmupyercss B BUAEC TEMAaTHUECKUX KOMIUIEKTOB M OOeCrednBaeTcs B pacuére
OJJHOTO KOMIUIEKTa Ha JABYX oOyvaroumxcsa. TemaTuyeckue KOMIUIEKTHI
JabopaTopHOTO 000PYyNIOBaHUS JOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUICKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX NMPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpHUil.

OCHOBHBIMM LEJIAMH U3y4YE€HUS PU3UKHU B 00LIEM 00pPA30BAHUU SBIISIFOTCS:

« (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OOy4aroumxcs K HaydYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

 pa3BUTHUE MPEACTABICHUI 0 HAYyYHOM METOJIe MO3HAHUS U (PopMHpOBaHHE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

+ (opMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa U3y4CeHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

« (dopMupoBaHHE YMEHHUU OOBICHATH SBJICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

+ (dopMmupoBaHHE TPEACTABICHUN O ponu (PU3UKK AN Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne 3TUX 1enel o0ecrneunBaeTcs peuieHueM CIeAyIoIuX 3a1ad B

npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:



+  OpuOOpEeTEeHHUE CUCTEMbI 3HaHHUK 00 00X PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJCKYJSIPHYIO (PU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- (opmupoBaHmMe yMEHHMI TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
OOBbsICHEHHUS (PU3MYECKUX SBJIEHUW B TPUPOAE M s TPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

+ OCBOCHHE CMHOCOOOB pEIICHUS pa3MUYHbIX 3aJad C SBHO 3a/IaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUINX CAMOCTOSITENHEHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

+ TOHMMaHuE€ (U3MYECKUX OCHOB M TMPHUHIMUIIOB JACUCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, MX BIHMSIHUS HAa OKPYKAIOITYTO
cpeny;

+ OBJAJCHUE METOJAaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS U TPOBEIACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

« CO3J1aHME YCJIOBHMM JIsl Pa3BUTHUS YMEHUI NMPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha wusydenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoautTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Helelo), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme mo (u3uke MnepedeHb J1abopaTopHBIX U
MPAKTUYCCKUX pPA0OT SIBISETCS PEKOMEHIAOBAHHBIM, YUYWTEIh JEJaeT BHIOOD
poBeneHUsT J1a00paTOpHBIX pPadOT M OMBITOB C YYETOM HWHIWBUIYATBHBIX
O0COOCHHOCTEM 00yJaromuxcs.

COIJEP)XAHUE OBYUEHUASA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA

®dusuka — Hayka o npupojie. Hayunpie METOIbI TO3HAHUS OKPYKAOIIETO
Mupa. Posb skcniepuMeHTa U TEOPUH B MPOLIECCE TTO3HAHUS TPUPOJIBL.
DKCnepuMeHT B (U3HKE.

MonenupoBanue (pu3MyecKux SIBICHHN W mporieccoB. Haydnbie TUIMOTE3HI.
dusnyeckue 3aKOHbl U TeopuH. ['paHUIIBI TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto usuku B GpopMHUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MHpPA, B TPAKTUUECKOHN AEATEIBHOCTH JIFOACH.



Jlemoncmpayuu
AHanmoroBele W TMQGPOBBIE H3MEPUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHUE. OTHOCUTEIBHOCTH MEXAHUYECKOrO JBHXKCHHUSI.
Cucrema orcu€ra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpefHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MATEpUAIbHOW TOYKH, MX IMPOECKIMH HAa OCHU CHCTEMBI KOOpJWHAT.
CnoxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NMyTU U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonnHeitHOE 1BUXKeHUE. J{BUKEHNE MATEPUATIBHOW TOUYKHU IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJIYJII CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsT CKOPOCTb.
[lepuon u yactora obparnieHust. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JBH>KCHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb cuctemMbl OTCUETA, WILTIOCTPALMS KUMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBukeHUs Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopmusvie padbomul

N3ydyeHrne HEPaBHOMEPHOTO JIBUKEHUSI C LIE€JIbIO OINpPENICIICHUSI MTHOBEHHOU
CKOpPOCTH.

HccnenoBanrie COOTHOIICHUS MEXTY MyTSIMH, POHIEHHBIMU TEJIOM 32
MOCJIE0BATEIbHBIE PABHBIE TPOMEXKYTKH BPEMEHU MPHU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipuanun  otHOocutenbHOCTH  [anmunes. IlepBeii  3axkoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuunu cui. Bropoit 3akon HeroToHa s
MaTepuaibHON TOUKU. Tperuid 3akoH HproTOHA 17151 MaTepuaIbHbIX TOUYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. llepBasgs kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckonbkeHus, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuita conpoTUBIIEHUS PU JIBUKEHUU TEJIA B JKUJIKOCTH WIIH Tase.

[TocTtynarenbHOE U BpalaTelbHOE IBUKEHUE aOCOMOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpamieHus. [lnedo cubl. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHu4eckrue YCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: TMOIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBienue nHepuuUu.

CpaBHeHHE MacC B3aUMOJICICTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnepoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanue yclaoBUM paBHOBECUA TBEPAOrO TeNA, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonbl COXpaHEHUA 8 MEXAHUKE

Nmnynbe maTepuaibHOM TOYKHM (T€Jla), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cUiibl 1 UI3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckass sHeprus matepuainbHOil Touku. Teopema 00 H3MEHEHUU
KHMHETHYECKOU SHEPTUH.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus yIpYyTO
nehopMUpOBaHHON NPYKUHBL. [loTeHITMaNBHAS YHEPTHUS TeIa BOJIU3H TOBEPXHOCTH
3emun.

[loTeHUMaIbHBIE U HENOTEHIMAJIbHBIE  CHJIBL Ces3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW S3HEPTUU CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Yapyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpoMCTBa M IPAKTUYECKOE INMPUMEHEHHUE: BOAOMET, KOIIED,
MPYXUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne aOCONIIOTHO HEYIPYroro yjapa ¢ MOMOUIbIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI ¢ UBMEHEHHEM MEXaHUYECKOW IHEPTUu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. ubddysus. Xapakrep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BewlecrBa. Moaenu CTpOEHHS Ta30B, KUIAKOCTEUW U
TBEPIBIX TEJ U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelieid. Macca u
pa3mepsl MoJekyll. KonnyectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopnenp naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHOKHUHETUYECKON
TEOpUM WJACATHOTO ra3za. AOCONIOTHas TeMIepaTypa Kak Mepa cpeaHei
KMHETUYECKOW DHEPTUM TEIUIOBOrO ABWKEHMS yactul rasza. lllkama temnepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kianeiipona. 3akoH
Janprona. M3omnponeccs! B MeaabHOM rase ¢ NOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.



Jlemoncmpayuu

OmnbITEI, JOKA3bIBAIOUINE JHCKPETHOE CTPOCHHE BEIIeCTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llTepHa.

OnBbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Monenb, nuTroCTpUpyronas Npupoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOUIME YPAaBHEHHE COCTOSIHUA MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonmul

Onpenenenue Macchl BO3yXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEpPEHHIA
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepmoauHamuueckass cucremMa. BHYTpEHHsISI dHEpPTrHs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHnus. KoaudectBo Teminotel u paborta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJbHOrO  ra3a.  Buuel  Temonepegavu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. YenbHas TEIIOEMKOCTh BEILECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYeE.

[Tonsitue 006 amgmabatHoM mporiecce. I[lepBblii 3aKOH TEPMOAMHAMHUKHU.
[IpumeHneHnue mepBOro 3akOHa TEPMOJMHAMHKHM K wu3omporieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocCTh MPOIIECCOB B MPUPO/IE.

TeruioBple  MammHbl.  [IpyHOMOBI  AEHCTBUA ~ TEIJIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHepruM B TEIUIOBBIX MamuHax. KoadduimeHnt mone3Horo
nevictBusi TeruioBoi mamuHbl. [{uxn KapHo u ero kxosd@uimeHT mosie3HOTO
JEHUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUM Tejla MPU COBEPIIEHWH PaOOTHI: BBIIET
npoOKM W3 OYTHUIKM TOJA JCHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue >¢pupa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTpALIHS).

W3MeHeHne BHYTPEHHEN SHEPIUM (TeEMIIEpaTypbl) TeIa IpH TeIUIonepeaye.

OmnbIT 110 aArabaTHOMY PaCIIMPEHHUIO BO3TyXa (OTBIT C BO3YIIHBIM OTHUBOM).



Mopnenu nmapoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHUs, pEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHAeHcanws. Vcmapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIJIAXHOCTh BO3ayXa. HacelmieHHBI nap. YaenapHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHS CBOMCTB
kpucrtamuioB. JKunkue kpuctauibl. CoBpeMeHHble MaTepuaibl. llnaBinenue u
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpoWCTBa M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJYyUYEHUS COBPEMEHHBIX MaTE€pHaJIOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

DIekTpu3anus Tej. DJISKTPpUUECKUi 3apsi. J[Ba Bua 2JIEKTPUUECKUX 3apsiI0B.
[IpOoBOHUKM,  AMAJIEKTPUKA U TMOJYNPOBOJHMKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKU 3apsi.
DnekTpuueckoe Tone. Hamnpsok€HHOCTh  diekTpuueckoro 1mojs. I[lpunHiumn
CYyHEPHO3ULIUNA 3IEKTPUUECKUX MoJeh. JIMHMU HanpsKEHHOCTU JJIEKTPUUYECKOTO
TTOJISL.

Pabota cun sanextpocratudeckoro noiis. [lorenmnuan. PazHOCTh MOTEHITUATIOB.
[IpOBOJHUKM W JUPJEKTPUKH B DJIEKTPOCTATHYECKOM Tioje. JludjaekTpudeckas
MIPOHUIIAEMOCTb.

DneKTpoE€MKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.



TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTAaTHYECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN aNmapar, CTPyHHbIIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBHUCUMOCTB IEKTPOEMKOCTH IJIOCKOI0 KOHAEHCATOPA OT IJIOIIAIN TUIACTHH,
pACCTOSIHUS MEK1y HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3Mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSITHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE CONPOTUBIECHHUE BEUIECTBA.
[TocnenoBaTenbHOE, MApALIEIBHOE, CMEIIAHHOE COCIUHEHNE IPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH J[xoyns—Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DJEKTPOJABUKYIasi CUJIa WU BHYTPEHHEE CONMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akon Oma 1151 OJTHOM (3aMKHYTOM) aniekTpuueckoi renu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAasT  NPOBOAWMOCTb  TBEPIBIX  METANIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MIPUMECHAs MPOBOJIUMOCTD
noynpoBoHUKOB. CBoicTBa p—N-nepexoaa. [lomynpoBogHMKOBBIE TPHUOOPHI.

ONeKTpUYeCKuid TOK B pacTBOpaXx M paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DNeKTpuuecKUu TOK B razax. CamMOCTOSITENIbHBI M HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHH4eckre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, HMCTOYHUKH TOKA, OJJICKTPOHArpEeBaTeNIbHbIE TPHOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COTIPOTHUBIICHUS, BAKYYMHBINA JTHO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYTPOBOJHUKOBBIN AHO/I, TaTbBAHUKA.



Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS IMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHU U MaTeprana.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe DIEKTPOABMKYIIEH cuibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M NPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomur V13yuenue

CMEIIAHHOTI'O COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABMKYIIEH CHIBI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue amexrpoiusa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
y4ETOM COJEPIKATENBHBIX MEXIPEIMETHBIX CBS3€M € KypcaMu MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4yHbId (akT, THrnores3a, (u3nyuecKkas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHUMN, TUHEHHas QPyHKIus, apaboa,
runepOosa, ux rpaguku W CBONCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TaHTECHC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX TIPOSKIIUU Ha OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusn: mexannueckoe IBUKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKUBBIX OPTraHW3MOB (BUIBI TEIUIONEPEaaun, TETUIOBOE PAaBHOBECHUE),
AIICKTPUYCCKHUE SBJICHUS B KUBOU TPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHHUE aTOMOB U MOJIEKYJI, MOJIh
BEII[ECTBA, MOJIAPHAs MACCa, TETUIOBBIE CBOMCTBA TBEP/IBIX TEIN, KUIAKOCTEH U Ta30B,
DIIGKTPUYECKUE  CBOMCTBA  META/NIOB,  DJICKTPOJIUTHYECKAs  TUCCOILMAIINA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBWKCHHM C HCIOJIB30BAHUEM MEXaHH3MOB,
YYET TPEHUS B TEXHUKE, MOJAIIWIHUKN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET U JApPYrue), JBUTATEllb BHYTPEHHETO



CropaHus, napoBas TypOuHa, ObITOBOI XOJIOAMIBHUK, KOHAULIMOHED, TEXHOIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE HAHOMAaTEpUAIIOB, U
HaHOTEXHOJIOTHH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. daekTpoguHaMuka

Tema 3. Macnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKUUS

[TocTostHHBIE MarHUTHL. B3aumoielicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMU. [[pyHIMI Cyneprio3uMy MarHUTHBIX TOJIEH.
Jluann marauTHOM wMHAYKUMU. KapThHa JIMHMNA MarHUTHOM HWHIAYKLIHMM T10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JI€ IPOBOJHHMKA C TOKOM. KapTuHa JMHUKA WHIYKOUU
MAarHuTHOTO TOJIA JUIMHHOTO IPSIMOTO IIPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. Bzaumoaencrere MpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HaIIPaBJICHUE.

Cuia Jlopenua, e€ MOAyJb U HallpaBiieHHe. J[BUKEHUE 3apsSyKEHHOW YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTPOMAarHUTHOM MWHAYKOMHM. [lOTOK BEKTOpa MarHUTHOU
UHAYKUUU. OJEKTPOABMKYILAS CHJIA HWHIYKIMH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanaes.

BuxpeBoe »3iekTpuyeckoe IMoje. ODNEKTPOABMKYIIAs CHIa HHIYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAYyKTUBHOCTE.  SIBI€HME CaMOMHAYKIMH. OJIEKTPOABWXKYLIAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KaTYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHuYecKue YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, >3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPHUTEIN 3SJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM TOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO OJISL.



B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYIIECH CUJIbI MHIAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol VI3yaenne

MarHUTHOTO MOJISI KAaTYIIKH C TOKOM.

UccnenoBanne JeWCTBUA MOCTOSHHOIO MArHMTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEDAHUA

KonebGarenbnas  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOaHMS.
["apmonnueckue kosnebanus. [lepuon, yactora, ammauTyga U ¢asza KojaeOaHUM.
[IpyXMHHBIA MasATHUK. MaTeMaTUYEeCKUN MasTHHK. YPABHEHHE TapMOHUYECKHX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCATLHOM KOJIeOATeIbHOM KOHType. AHAIOrus MeEXAy MEXaHUYEeCKUMHU MU
AIEKTPOMArHUTHBIMHU KoJsieOaHusiMU. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxawmux KosueOaHUsX. BrIHyXIeHHbIE MEXaHUUECKHE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.

[lepemennbiii TOK. CHHyCOWIANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JEHUCTBYIOLIEE 3HAYECHHE CHIIBI TOKAa M
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepenada U MOTpeOICHUE IEKTPUUECKON
DHEPrur. DKOJIOTMYECKUE PUCKU IPH MPOU3BOJACTBE 3eKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATENbHOW CHCTEMBbl (NPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.



Habnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAINPSKEHUS OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mnpu MOCHEAOBAaTEIBHOM COCIMHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

HccnenoBanrie 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJieOaHUN Tpy3a HAa HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre nepeMeHHOro TOKa B IIENHU U3 TOCIEI0BATENBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCJIOBUsL pacnpoctpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHEeHUs U IJMHa BOJIHBL. [lonepeunbie U Mpo10abHbIE BOJIHBI.
HNuTtepdepenius u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3IYyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B snekrpomarautHoi BosiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPaKCHUE, TIPEIIOMJICHHUE, MOJsipu3aIus, Tudpaxiusi,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroIIeil Cpeibl.

TexHuueckue yCTpPOMCTBA W MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTHKAa B TEXHUKE M MEIULHMHE, panaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

Kone0Gmroieecs Te10 Kak UCTOYHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOWCTB 3J1EKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, PEJIOMIIEHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.



Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMonuHENHOE pacnpoCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeta. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKoHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroil moaHoro
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro csera. L{ser.

Cobuparoriue U pacceuBarOIME  JIMH3BIL. Tonkas JIMH3A.
DOKYCHOE paCCTOSIHUE U ONTHUYECKAsS CHJIa TOHKOM JMH3BI. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U PaCCEUBAIOIINX JIMH3aX. DopMysia TOHKOW JTUH3HI.
VBeauueHue, JaBacMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKHY.
VYcnoBust HaOMIOICHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus ceera. dudpakimonHas pemeTka. Y cioBre HaOIIOAeHUS
IJIaBHBIX ~ MaKCUMYMOB MpyU TMaJeHUM  MOHOXPOMATHUYECKOIOo CBETa
Ha TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
doToamnmapar, MpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEIHOE pacpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTtuyeckue mpudOpBkI.

[TonHoe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOIA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu Mukpockomna, TeJIeCKOIna.

Habmronenne natepdepeHIny CBeTa.

Hab6monenune nudpaxium cera. Habmonenue

JMCTIEPCUM CBETA.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu CBETa.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

N3MmepeHnue nokazaresns npeioMeHUs CTeKIa.



HccnenoBanne cBONCTB M300paskeHui B TuH3ax. HaOmonenue
JIACTIEPCUU CBETA.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI MPUMEHNMOCTH KJIACCHYECKOU MeXaHUKHU. [locTynarsl cienuaibHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEICHHE BPEMEHHM U COKpAlLlEHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C YHEPTUEW U UMITYJIbCOM PEISATHUBUCTCKOW YaCTHULIBI. DHEPTUA
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonbl. Popmyna [lnanka cBsi3u s3Hepruu GoToHaA € €ro 4acToTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U ucciaenoanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotoapdexra. YpaBuenune OiiHmTerHa mns gororddexra. «KpacHas rpaHuna»
dbotoaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MNpPUMEHEHHE: (HOTOIIIEMEHT,
(boToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT HAa YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHIO 0 -YacCTHIL.
ITmanerapHas mogxens aroma. Ilocrynarsl bopa. M3nydenue u moriomeHue
(GOTOHOB TpHM TEpexoje aToMa C OJHOTO YPOBHS DHEPrUU Ha JPyro. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBolicTBa yactul. Bomnnsl ne bpoinsa. KopmyckyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.



TexHuueckue yCTpoOMCTBA M TNPAKTUUYECKOE NPUMEHEHHE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuol

HaOmnronenue tMHe4aToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, J10Ka3bIBAIOIIUE CIOXHOCTh CTpOeHHs sAnpa. OTKphITHE
paanoaktuBHOCTH. OnbITH Pezepdopaa no onpesenenno coctaBa paguoakTUBHOTO
usnydenus. CBoicTBa anbda-, 6era-, raMMa-u3TydeHusI.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NMPOTOHA W HeUTpoHa. Hyknonnass monens siapa I'eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacna. DNEeKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacrma.
['amMan3nydeHnue. 3aKOH palMOaKTUBHOIO pacnajaa.

DHeprus CBs3U HYKJIOHOB B sipe. SnepHbie cuibl. JlepexT maccer spa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCIIEKTHUBHI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE aCTIEKTHI AEPHON YJHEPTETUKMU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE NMPUMEHEHHE: JTI03UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii skcnepumenm, nabopamopmusvie padbomul

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
DOtanbl pa3BUTHs acTpoHOMUHM. [IprKIiIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.
Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKUe 3BE3/bI, IJIAHETHI, UX BHIANMOE
JIBIDKCHHE.
ComHeunas cucTema.



Conane. ConHewHas akTUBHOCTh. Mcrounuwk sHepruu CoiHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiace —
CBETHMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE37 TJIABHOW TOCIEAOBATEILHOCTH. BHYTpeHHee cTpocHue
3BE311. CoBpeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUU U 3BoJroIMyu CosHIa u
3BE3. DTaIbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. Ilonoxenne u nBukenune ConHua B
[Namaktuke. Tunel ranaktuk. Pagroranaktuku u kBasapsl. YEpHBIE IBIPBI B sIpax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa006ma. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe u3inydeHue.

Macmrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

Habnronenus: HeBOOPY EHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN IS ONPEACIICHUs MOJO0KEHNUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEPHOro MOJyIIapus U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

Oo0o0maroLIee MOBTOPEHUE

Pons Qusnkn w acTpOHOMHHM B JKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIbHON M 3THYECKON chepax NesTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAay4YHOH KapTHUHE MUpPa, POJb PU3NYECKON TEOPUH B
(bopMHpOBaHUU MPEICTABIECHUN O PU3NYECKON KapTHUHE MUPA, MECTO (PU3NUECKOI
KapTUHBl MHpa B OOLIEM psly COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 11 kjacce ocyliecTBsieTCs ¢
YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M € KypcaMH MAaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnole nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: sIBJIEHUE, Hay4yHBIH (pakT, rumotesa, (u3nyueckas BEIUYUHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHUE CHUCTEMBl ypaBHEHUH, TPUTOHOMETPUUYECKHE
GyHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKJIECTBO, BEKTOPHI M WX IPOCKIIMU HA OCH KOOPJMHAT, CIIO)KCHHE BEKTOPOB,
MIPOU3BOIHBIC D3JIEMCHTAPHBIX (YHKIWN, TMPU3HAKKA TIOJ00HMS TPEYTOJILHUKOB,
OTIpeJIeNICHHE TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.



buonoeusa: snextpuueckue SBIEHUS B JKUBOW MPUPOJE, KosieOaTeabHbIE
JBIKEHUS B KMBOUM MPHUPOJE, ONTUYECKUE SIBICHUS B JKUBOW MPUPOJE, ACHCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsE CTPYKTypa TBEPBIX
TeJ, MEXaHU3MBbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpagua: MarHuTHBIE TONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocus: JHMHUM DJIEKTpOIEpenad, TEHEpAaTop NEPEMEHHOIO0 TOKa,
DIEKTPOABUTATENb, WHAYKLIMOHHAS II€4b, pajap, PaguoONpPUEMHHUK, TEJIEBU30DP,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yueOHOrO TpeameTra «Du3mka» Ha ypPOBHE CpPEIHErO OOIIETro
oOpa3oBanus (0a30BbIil YPOBEHB) OJDKHO OOECIICUUTH JOCTHKEHUE CIIETYIONTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEJIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera «Oru3nka» J10IKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCA PYKOBOJCTBOBATHCA
Cc()OPMUPOBAHHON BHYTPEHHEH NO3UIMEN JHMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUECHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCUHCKOrO OOLIECTBA, PACHIMPEHUE >KU3HEHHOTIO
OMbITA W ONBITA AEATEIBHOCTH B MPOLIECCE pEATM3AlMM OCHOBHBIX HalpaBJICHHM
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOLIErocsi Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIECTBa; NPHUHITHE TPATUIUOHHBIX
OOLIEYEIOBEYECKUX  T'YMAHUCTUYECKUX U JEMOKPATHUYECKMX  IEHHOCTEM;
TOTOBHOCTh BECTU COBMECTHYIO AESTENBHOCTh B UHTEPECAX IPAKIAHCKOTO
o01iecTBa, y4acTBOBaTh B CaMOYMpaBIE€HUH B 00pa30BaTEIbHON OpraHHU3aliiy;

YMEHHUE B3aUMOJIECTBOBATH C COMATIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C
uX (pyHKUMSAMU U Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTApHOU U

BOJIOHTEPCKOU JIEATEITHBHOCTH; 2) MATPHOTHYECKOTO

BOCIIUTAHMA:

c(hOpPMHPOBAHHOCTH POCCUNCKON IPAKIAHCKON WICHTUYHOCTH, TATPUOTU3MA,
LIEHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHIM
poccUiCKUX yUYE€HBIX B 00J1aCTH (PU3UKU M TEXHUKU; 3) TYXOBHO-HPABCTBEHHOI'O
BOCIIUTAHMA: C(HOPMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHMS, ITUYECKOTO
NOBEICHUS; CHOCOOHOCTh OLEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC
peuIeHusi, OpUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
4ycie B JEATENbHOCTH YYEHOr0; OCO3HAHHWE JIMYHOIO BKJIAJa B IMOCTPOEHUE
yCTOWYMBOTO ~ Oynaymiero; 4) 3CTeTHYeCKOro BOCIHMTAHMSN: JICTETHUYECKOE
OTHOUIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;

5) TpynoBoro BOCHHTAHHMSI: WHTEpPEC K  pas3iuyHbIM  cdepam
npo(hecCHOHANBHOM NIeATENbHOCTH, B TOM YHCJE CBSI3aHHBIM C (U3UKOH U



TEXHUKOW, yMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oymymed mpodeccuu u
peaM30BBIBaTh COOCTBEHHBIC XU3HEHHBIC TUJIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(GU3MKK Ha POTSHKEHUU BCEH JKN3HU; 6)
IKOJIOTHYECKOT0 BOCITUTAHMSA:
c(hOpPMHPOBAHHOCTH IKOJIOTHIECKON KYJIbTYpPbhI, 0CO3HAHHUE TI100aTHHOTO
XapakTepa dKOJIOTHUECKUX MPOoOIeM; TIIaHUPOBAHKE U OCYIIECTBICHHUE ICHCTBUN B
OKpY>KaroIIen cpesie Ha OCHOBE
3HAHWS TIeJICH YCTOWYMBOTO PAa3BUTHs YEJIOBEYECTBA;  PACIIUPEHUE OIBITA
NEeATETLHOCTH SKOJIOTUYECKON HAMTPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHHUM 110 (PU3HKE; 7)
HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHA (PU3NYECKOW HAyKW; OCO3HAHWE IIEHHOCTH HAy4YHOU
JeSATEeIbHOCTH, TOTOBHOCTH B IMpoOIlecCe HU3yuYeHUS (U3UKUA OCYLIECTBISAThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHUIYATBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE yueOHble neiicTBus ba3zoBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (OPMYJIUPOBATh M aAKTyalIM3UpOBaTh  MPOOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMPEACNATh IENM JEATeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS; BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PacCMaTPUBAEMBIX
bu3nueckux SBJICHUSX; pa3pabaTbiBaTh IJIAH PpEUIEHUs TPOOIeMbl C Y4ETOM
aHaJIu3a UMEIOIINXCS
MaTepUaJIbHBIX W HEMaTepUaJbHBIX PECYpCOB; BHOCHTh KOPPEKTHBHI B

NeATEIIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJsIM, OILIEHUBATh PHUCKU TMOCIEACTBUM JEATENBHOCTH,  KOOPJIAUHUPOBATH U

BBITIOJIHATH PA0OTY B YCIIOBUSAX PEABHOTO,

BUPTYaJbHOTO W  KOMOHMHHUPOBAHHOTO  B3aWMOJICHCTBUS;  pa3BHUBATh

KpPEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.
BJIAJIETh HAYYHOU TEPMUHOJIOTUEN, KITFOUEBBIMU IMOHATUAMU U METOAAMHU
buznueckoil HayKu;
BJIaJIETh HaBbIKaMHU yU4€OHO-HCCIIEI0BATEILCKON U TPOCKTHOM JAESTEILHOCTH B
oOnacTu (pU3UKH, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOHMCKY



METOJIOB pELIEHUs 3aja4y (PU3UUYECKOro COAEpX aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB [TO3HAHUS; BJIAJETh BUIAMHU JIEATEIBHOCTH IO MOJIYUYEHUIO HOBOT'O 3HAHUS,
ero HMHTEpPHpEeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3IMYHBIX Y4EOHBIX
CUTYyalHsIX, B TOM YHUCJIE MPHU CO3IaHUHM Y4YEOHBIX MPOEKTOB B 00JACTH (DU3UKH;
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 3aJa4y, BbIIBUTAaTh
runore3sy €€ pelieHusl, HAaXOAWTh apryMEHThl Ui JOKAa3aTelbCTBA CBOUX
YTBEPXKJICHUM, 3aJaBaTh NapamMeTpbl W KPUTEPUU PEIICHHS; AHAIM3HPOBATH
IOJlyUYE€HHBIE B XOJ€ PEIICHUS 3aJaud pe3ysibTaTbl, KPUTUUYECKH OLICHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3MPOBAaTh HM3MEHEHHE B HOBBIX YCIIOBHUSX; CTaBUTh U
(dopMynpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON

NEeATEIbHOCTH, B TOM 4YHCJIE NPU HU3yYeHHHM (PU3MKHU; /1aBaTh OLIEHKY HOBBIM

CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN ONBIT; YMETh IEPEHOCUTh 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUSI M3 PA3HBIX MTPEAMETHBIX

oOJnacTeil; BBIABUTATh HOBBIE UJEH, IPEIAraTh OPUTHHAIBHBIE TOAXOAbI

U pELIeHMs]; CTaBUTh MPOOJIEMBI U 337a4H, 10y CKaroII1e

aJIIbTEPHATUBHBIC PEILICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIA/IETh HaBbIKAMHU MOJy4YEHUs MHPOpMAUK (PU3NUYECKOTO COJIEPKaHUS U3
VMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENBHO OCYIIECTBISTh IOMCK, aHAaJIM3,
CUCTEMATHU3ALMI0 U WHTEPNpPETalri0 MH(OpMAlUU Ppa3IUyHbIX BUIOB U (OpM
IpEe/ICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIMH; HCIIOJIb30BATh CPEJICTBA
MH(GOPMAILIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHM3allMOHHBIX 3a/Jad C COOJIIOJICHHEM TpeOOBAHMIA
PrOHOMUKH, TEXHUKUA O€30MMACHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALMOHHON O€30MacCHOCTH; CO3[aBaTh TEKCThI
(Gu3NYECKOTO COAep)aHUS B Pa3IMYHBIX QopMmaTax ¢ Y4YETOM Ha3HAYEHUS
uHpopMaluu M UEIEBOM  ayAUTOpPUHM, BbIOMpass ONTUMaJIbHYI (QopMy
IIPEICTABIICHUS U BU3yaJIU3aL1H.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBHUS:

OCYILIECTBIIATH OOIIIEHHE Ha YpOKax (PM3UKHU U BO BHE-YPOUHOU JIEATEIILHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CUTyalldd W  CMST4Yath

KOH(JIMKTBI; Pa3BEPHYTO W JIOTUYHO M3JlaraTb CBOK TOYKY 3pEHUS C
HCII0Jb30BAHUEM

A3BIKOBBIX CPEACTB; NMOHMMATh W MCIIOJIb30BATh IMPEUMYIIECTBA KOMAHIHOWU H
VHIUBUIYAJIbHOM

paboThI; BRIOMPATh TEMATUKY W METOBI COBMECTHBIX JIEHCTBUI C yIETOM OOIITUX



MHTEPECOB M BO3MOXKHOCTEH KaXKIOr0 WICHA KOJUIEKTHBA; IPUHUMAThH LIEJIN

COBMECTHOM JAESTEIBHOCTH, OPTraHU30BbIBATh U KOOPAWHUPOBATh JEHCTBHA IO €€

JOCTHIKEHHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACIPEAEIATh POJIU ¢ yYETOM MHEHUU

Y4aCTHUKOB, 00CYX/IaTh pe3yibTaTbl COBMECTHOM pabOThI, OLIEHWBATh KAY€CTBO

CBOETO BKJIAJIa U KaKI0TO YYaCTHUKA KOMAaH/bI B

o0mMii pe3ynbTaT Mo pa3paboTaHHBIM KpPUTEPUSAM; MpeJiaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJICH C ITO3UIIMY HOBU3HBI,

OPUTMHAJIBHOCTH, IIPAKTHYECKOM 3HAYMMOCTH; OCYILECTBIIATh MO3UTUBHOE
CTPATErM4eCKOE MOBEICHNUE B PA3JIUYHBIX

CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe AelcTBHA CaMoopranu3anus:

CaMOCTOSITEJIFHO OCYILECTBISATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHHM, BBISIBISITH NPOOJEMBI, CTaBUTh M (HOPMYJIUPOBATH
COOCTBEHHBIE 33Jlaul; CAMOCTOSATENIBHO COCTaBIIATH IUIAH PEIICHUS PACUETHBIX W
KAUECTBEHHBIX 3a7a4, IUIaH BBIMOJIHEHUS MPAKTUYECKOM pabdoThl ¢ y4€Tom
UMEIOLINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOUYTEHHUH; JaBaTh
OLIEHKY HOBBIM CHUTYyalUsIM; PACIIUPATh PaMKH Y4YEOHOIo NpeaMeTa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; 1eJIaTh OCO3HAHHBIN BBIOOp, apIryMEHTUPOBATh €ro, OpaTh
Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE; OLICHUBATh MPUOOPETEHHBII OMBIT; CIIOCOOCTBOBAThH

(hOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh  HAaBbIKAMHU  IIO3HABATEJIbHOM  pediexkcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJNbTATOB H
OCHOBaHUIM;

UCI0JIb30BaTh NPUEMBI pedIeKCHUH ISl OLUEHKH CUTYalllud, BIOOpa BEPHOTO
pelIeHus; yMeTh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS M0 UX
CHUKEHUIO; MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAIIU3E PE3yJIbTaTOB
NEeATEIbHOCTH; NMPUHUMATh ce0si, MOHMUMAasi CBOU HENOCTAaTKU M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI M ApTYMEHTHI JPYTUX [IPU aHATU3€E PE3YIbTATOB IESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIMOKH.

B nporiecce 1ocTHKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MTPOTPaMMBI 110
buszuke Ui YypoBHSL CpenHero oOmiero oOpa3oBaHus Yy  OOydaroumxcs



COBEpIICHCTBYETCS IMOIMOHAIBHBIH MHTEJUICKT, IpeANoaratouui
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKITIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh yBEPEHHBIM B ce0e; CaMOpPEeryJMpOBaHUs, BKIFOYAIOIIETO CAMOKOHTPOJIb,
yMEHHE TMPHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEICHHE, CIIOCOOHOCTh
alanTHPOBATHCA K AMOIMOHAIBHBIM H3MEHEHUSM W MPOSBISATh TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH, BKIIOYAMOIIEH CTpEMIICHHE K
JTOCTHIKCHUIO TIETIH U YCIEeXy, ONTHMHU3M, HHUIIMATUBHOCTh, YMCHHE JICHCTBOBATh
MCXO/ISl U3 CBOUX BO3MOXKHOCTEH; SMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHUMATh
IMOITMOHAITBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €TO TIPU OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHIO M  COINEPEKHBAHUIO; COLMAIBHBIX HABBIKOB,
BKITIOYAOIIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3200 TUTHCSI, IPOSIBIISITh MHTEPEC U pa3pemiaTh KOH(OIUKTHL.

HPEAMETHBIE PE3YJIbTATDBI

K xoH1y oOyuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKK B (POPMUPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKUA U
TEXHOJIOTHM, B TMPAKTHYECKOW JEATEIbHOCTH JIOACH; Yy4YWUTHIBAaTh TI'PAHMIIBI
NPUMEHEHUsI HM3YYCHHBIX  (DU3MYECKUX  MOJeNiei: MarepuaibHash  TOYKa,
MHepLUajgbHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TeENI0, HACaJbHBIA ras,
MOJENN CTPOEHHS Ta30B, )KUAKOCTEW M TBEPIBIX TEJ, TOUECUHBIA AIEKTPUUECKUI
3aps IpH perieHud GU3NUEeCKUX 3a/1a4;

pacno3HaBath (U3NYECKUE SBJICHUS (IIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJISIPHO-KMHETUYECKONW TEOPUM CTPOEHUs BEIIECTBA U
ANEKTPOJUHAMUKH: PAaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOOJIHOE MaJIeHUE TeJl, IBHXKEHHE IO OKPY>KHOCTU, MHEPLIHs, B3aUMOJICUCTBHE
Ten, nuddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHHE >KUIKOCTEH W TBEPABIX Tell,
U3MeHeHne oObEMa Tell MpH HarpeBaHUM (OXJIAXIEHUH), TEIJIOBOE PaBHOBECHE,
UCTIapeHue, KOHJEHcCalusl, IJIABJIEHUE, KPUCTAJUIM3alUs, KUIEHUE, BIIAXKHOCTb
BO3JlyXa, MOBBIIICHUE JABJICHMS Ta3a NPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSA3b MEXKIYy IapaMEeTpaMH COCTOSHHMS a3a B M30Ipolieccax, dJIEKTpU3aLms Ted,
B3aUMOJICHCTBUE 3aps0B; OIMCHIBATH MEXAHWYECKOE JBIIKEHUE, WCIONb3Yys
bu3nueckue BEIMUYMHBI: KOOPAUHATA, MyTh, EPEMEILEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CUjia, UMITYJIbC Tela, KHHETUYeCKask SHEPT U], NOTEHIIMAIbHAs SHEPIus,



MexaHuveckass padoTa, MeXaHWYecKas MOIIHOCTh; MNpHU OMNHCAHUM MPABUIBHO
TPakTOBaTh (PU3MYECKUN CMBICH HCHOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
€IMHULIbI, HAXOIUTh (OPMYIIbI, CBSI3BIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEJIHUUHY C
JPYTUMU BEJIMYMHAMU; ONUCHIBATh U3YUEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIIOBHIE
SIBJICHUSI, UCTIOJB3Y s PU3NYECKHE BEJIMUUHBI: JaBJICHUE ra3a, TeMIlepaTypa, CpeaHsis
KHHETHYECKasi HEPrUsl XaOTUUYECKOTO JBMXKEHHSI MOJIEKYJ, CPEIHEKBAIPATHUHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEprus, padora rasa,
KOO (PUIIMEHT TMOJEe3HOr0 JCUCTBUS TEIUIOBOTO JBUTATElNs; IPU ONHCAHHUU
NpaBUIBHO TPAKTOBAaTh (DU3MYECKUNA CMBICT HCIOIB3YEMBIX BEIUYHUH, HX
00O3HAUYEHUS W CIUHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOLINE JTAHHYIO
(U3MYECKYI0 BEIMYHMHY C JAPYIMMH BEJIMYMHAM; ONKCHIBATH HM3yYEHHBIE
AIIEKTPUYECKUE CBOICTBA BEIECTBA W JJIEKTPUUYECKUE SIBICHUS (IIPOLIECCHI),
UCHOJIB3YSl (PU3NYECKUE BEIUYUHBL: AJIEKTPUUECKHUM 3apsf], NEKTPUUYECKOE IOJIE,
HaNpsHOKEHHOCTh  TIOJIs, TOTEHUMAal, pPAa3HOCTh MMOTEHIMAJNOB; MPH OMNHCAHUU
NpaBUIbHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIHOJNb3YEMBIX BEIUYHMH, HUX
0o0O3HAaUeHUsT M EIUHUIIBI; YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
bu3MYeCcKy0 BEIMYMHY C APYTMMH BEIMYMHAMH, aHAIU3UPOBATh (U3HUECKHE
IpOLIECCHl M SIBJIEHUSA, HUCHOJIb3Ysl (DU3UYECKHME 3aKOHbl M MNPUHIUIBL: 3aKOH
BcemupHoro Ttsarotenus, I, Il m III 3akonsl HprooTOHA, 3aKOH CcOXpaHEHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUs HMIYJIbCa, NPUHIUIT CYNEPHO3ULINH
CWJI, TNPUHIUII PABHOIPABUS WHEPLUUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJSIPHO-
KMHETHYECKYI0 TEOPHUI0 CTPOCHHMSI BEILECTBA, Ta3OBble 3aKOHBI, CBA3b CpeAHEl
KMHETHYECKOW DJHEPruu TEIJIOBOTO JBHMXKEHUS MOJIEKYJI ¢  aOCONIOTHOM
TEMIEpaTypol, TMEpBbIM  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXpaHEHUs
NIEKTPUYECKOr0 3apsifa, 3akoH KyJoHa, mpu 3TOM pasnuyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BbIPAKEHHE M YCIOBHUS (TpaHULBbI,
00JlacTh) MPUMEHUMOCTH; OOBSICHATh OCHOBHBIC TPHUHIUIBI JACHCTBUS MaIUH,
npuOOpOB M TEXHUYECKUX YCTPOWCTB; pasiuyarh YCIOBUS HX 0€30MacHOro
UCIIOJb30BaHUSI B IIOBCEJIHEBHOM JKW3HU;  BBIMOJHATH SKCIEPUMEHTHI 10
UCCJIEIOBAHNIO (PM3HUECKUX SIBJICHUM M MPOILIECCOB C MCIOJIb30BAHUEM MPAMbBIX U
KOCBEHHBIX M3MEpPEHUH, pu 3TOM (HOpMYIUPOBATH MPOOIEMy/3a1auy U TUIIOTE3Y
y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 MPEJI0KEHHOTO 000pYI0BaHU,
MIPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI; OCYIIECTBIIATH MPSMbIE U KOCBEHHBIE
u3MepeHust (U3MYECKUX BEIUYHMH, MPU 3TOM BBIOMpATh ONTUMAJBHBIM CHOCOO
U3MEpPEHUsS]T W HCIOJb30BaTh W3BECTHBIE METOAbl OLEHKH TOrPEIIHOCTEH
WU3MEPCHUI; MCCIE0BaTh 3aBUCHMOCTH MEXIY (PU3NYECKUMU BEIWYMHAMU C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUN, MpPHU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3yIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3NUECKUX BEIUYHUH B BUE



TabsuL ¥ rpauKoB, JelaTh BBIBOJBI 0 PE3yJbTaTaM HCCIEAOBAHUS; COOIIOAATh
npasuiia 0€30MacCHOrO TpyJa MPH MPOBEIECHUHU HCCIEA0BaHUN B paMKax y4eOHOro
HKCIIEPUMEHTA, Y4e€OHO-HCCIEAOBATEIIbCKOM M IMPOEKTHOM JESITENIBHOCTU C
UCIIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a0OpAaTOPHOTO OOOPYIOBaHMS,
pemarp pacuéTHbIe 3aJauM C SBHO 3aJaHHOM (U3NYECKOM MOJENbIO, UCIOJIb3YS
¢duznyeckre 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJHM3a YCJIOBUA 3aJa4l BbIOUPAThH
bu3NYECKYI0 MOJIETb, BBIIEIATH GU3NYECKUE BETUYUHBI M (POPMYIIbI, HEOOXOANMBIE
JUIsl €€ pelleHus, IPOBOIUTH PAcdEThl M OLICHUBATh PEAIBHOCTH IOJYYEHHOTO
3HaYeHUs (PU3MYECKON BEJIMYMHBI; pellaTh KAueCTBEHHBIE 3aJlauM: BbICTPAUBATh
JIOTUYECKA HENPOTUBOPEUMBYIO LIETIOYKY PACCYKICHHUU C OMOPOM Ha HM3Yy4YEHHBIE
3aKOHbI, 3AKOHOMEPHOCTH U (pU3MUECKUE SBIICHUS;

UCIIOJIb30BAaTh IIPH PELLICHUH yUE€OHBIX 33]1a4 COBPEMEHHBIE HHPOPMAI[MOHHBIE
TEXHOJIOTHH JUISl IIOMCKA, CTPYKTYpHUPOBAHUS, MHTEPHPETALUNA U IPEIACTaBICHUS
y4eOHOM UM HAy4YHO-TIOMYJSIpHOM HWH(MOpMANUU, TMOJYYEHHOH U3 Pa3IMYHBIX
VMCTOYHUKOB, KDUTUYECKH aHAJIM3UPOBATh MOJTYyYaeMyI0 HH(OPMAIIUIO; IPUBOIUTH
IPUMEpPBI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU,
00BSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;
UCITI0JIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW XU3HU IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHMH C NpuObOpaMH M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 370POBbsI M COOIIOACHUSI HOPM HKOJIOTMUECKOTr0
MOBEJICHUS B OKpY’Kalollel cpefie; paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATH PAOOTYy TPYMIbl, PAMOHAIBHO PACTIPEAEISTH
00s3aHHOCTH W IUIAHMPOBATh JAESTENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX,
aJIcKBaTHO OLCHUBATh BKJAJ KAXKJIOTO W3 YYAaCTHUKOB TIpPYINIBl B PELICHUE
paccMaTpuBaeMoM MPOOJICMBL.

K konity o0yuenus B 11 kj1acce npeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKK B (POPMUPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B TMPAKTUUYECKOW ACATEIbHOCTU JIOAEH, LEJTOCTHOCTh U €IUHCTBO
bu3nYecKo KapTUHBI MUPA; YYUTHIBATH TPAHUIBI TPUMEHECHHS H3yYCHHBIX
bU3MYEeCKUX MOJIENCH: TOYEUHBIN SJIEKTPUYSCKUMA 3apsjl, JIyd CBETa, TOUYCUHBIN
HMCTOYHMK CBETA, SA/IEpHAs MOJEIb aTOMa, HyKJIOHHAsI MOZEIb aTOMHOTO si/ipa MpHU
peuieHnr (pU3MYECKUX 3a/lay; pacro3HaBaTh (U3MYECKUe SIBJIEHUs (TPOLECcChl) U
OOBSCHATh WX HA OCHOBE 3aKOHOB DJJICKTPOJWHAMHKHA W KBAaHTOBOW (DHU3UKU:
AIEKTPUYECKAsT MPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE
JICUCTBHUSL TOKA, B3aMMOJCWCTBUE MATHUTOB, DJICKTPOMArHUTHAs WHIYKIHUA,
JEWCTBUE MATrHUTHOTO IIOJS HAa MPOBOJHHUK C TOKOM W JBIXKYILIUKCS 3apsl,



AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA,
OTpakeHue, npejomiieHue, uHTepdepenuus, qudpakiuus U MOJApU3alMsl CBETa,
aucnepcus cBera, poroannekrpuaeckuii 3hdext (hoToaddekr), cBeToBOE NaBieHuE,
BO3HMKHOBEHHE JIMHEMYATOTO CIEKTpa aToMa BOJOpPOJa, €CTECTBCHHAS W
MCKYCCTBEHHAs] PaJIMOAKTUBHOCTH;, OMHCHIBATH HM3YyYCHHBbIE CBOWCTBA BEIIECTBA
(3MEeKTpUYECKHe, MAarHUTHBIC, OMNTHUYECKHE, JJIEKTPHUYECKYIO TPOBOIUMOCTH
Pa3IMUHBIX CpEl) U DJIEKTPOMArHUTHBIC SIBJIEHUS (TIPOLIECCHI), MCIOJb3Ys
bu3nUecKue BEIUYUHBL: DJICKTPUUYECKUN 3apsiji, CHIa TOKa, JJICKTPUUYECKOE
HaIpsDKEHUE,  DJEKTPUYECKOE  COMPOTHUBIICHHE,  Pa3HOCTh  MOTEHIIMAJIOB,
AIEKTPOJBIKYIIIAS CHJIa, paboTa TOKA, MHIYKIIAS MarHUTHOTO TOJIs, CHta AMIiepa,
cuna JlopeHIa, MHAYKTHBHOCTh KAaTYIIKH, YSHEPTHS JIEKTPUUECKOTO ¥ MArHUTHOTO
MOJIeH, MePUO/] U YaCcTOTa KoJeOaHuii B Koyie0aTeTbHOM KOHTYPE, 3apsijl U CHJIa TOKa
B IPOIIECCE TAPMOHUYECKUX IIEKTPOMArHUTHBIX KOJIeOaHuii, POKYyCHOE pacCTOSTHUE
W ONTHYECKas CWJja JIMH3BI, PU OMHUCAHWUU TPABUIBLHO TPAKTOBATH (PU3HUCCKHIMA
CMBIC]T HCIIONB3YEMBIX BEIMYMH, WX OOO3HAUCHWUS W CAWHMIIBI, YKa3bIBaTh
(bOpMyJIBI, CBA3BIBAIOIINE JAaHHYO (DH3UICCKYIO BETHYNHY C IPYTHUMH BETUIHHAMM,
ONKCHIBATh M3YyUCHHbIE KBAHTOBBIC SIBIICHUS U TMPOIECChI, HUCIOJIb3YS
bU3NYeCKue BEIUYHMHBL CKOPOCTh 3JIEKTPOMArHWUTHBIX BOJIH, JUIMHA BOJHBI H
94acTOTa CBETA, SHEPTH U UMITYJIbC (DOTOHA, TIEPHUOJ] MOTypacnana, YSHEPTUS CBI3U
aTOMHBIX SIJIEp, TPU ONHUCAHWM TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W EIUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJTUYHHAMM,
BBIYHCIIATh 3HAUYCHWE (U3MUECKOW BEIMYMHBI;, aHAIM3UPOBATh (DU3UICCKUE
MPOLIECCHI U SBJICHUSI, UCTIONB3Ysl (PU3UYECKUE 3aKOHBI U MPUHIUIIBL: 3aKk0H OMa,
3aKOHBI TOCIIEOBATEIILHOTO U MapajuIeIbHOTO COCIMHEHUS MPOBOHUKOB, 3aKOH
Jlxoyns—JIenna, 3aKoH 3JEKTPOMArHUTHOW WHIYKIIMW, 3aKOH MPSIMOJUHEHHOTO
pacnpoCTpaHEHHUsI CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI TPEIIOMIICHHS CBETa,
ypaBHeHue OWHITeHHA s (HoTodPdeKTa, 3aKOH COXPAHEHHS DHEPrUH, 3aKOH
COXpaHEHUS WMITYJbCA, 3aKOH COXPAHEHHUS OJIEKTPUYECKOTO 3apsija, 3aKOH
COXpaHEHHUSI MacCOBOT'O YHCIIA, MOCTYJIaThl bopa, 3aK0H paJiMOaKTHBHOTO pacmaja,
IPY 3TOM pa3IMyYaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOC
BBHIDOKCHHE W YCIOBUS (TpaHUIBl, OOJACTH) TMPUMEHUMOCTH; OMPEICIAThH
HaIlpaBJICHUE BEKTOPA HHIYKIIMK MAarHUTHOTO TIOJIST TPOBOTHUKA
C TOKOM, CHJIBI AMIiepa 1 cuiibl JIopeHIia; CTpOUTh M ONUCHIBATh N300pakeHHE,
CO37aBaeMOE TUIOCKHM 3EPKaJIOM,
TOHKOW JIMH30M; BBITIOJHATH JKCIEPUMEHTHI 0 HCCIACAOBAHUIO (PU3UUECKHUX
SIBJICHMHA W TIPOIIECCOB C MCITOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX U3MEPCHUM: TIPH
3ToM (OPMYIUPOBaTh MPOOJIEMy/3aady W THUIOTE3Y Y4YEOHOrOo IKCIIEPUMEHTA,



coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOT0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
bopMyIUpOBaTh BBIBOJIbI; OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE HW3MEPEHUS
(bU3MYECKUX BEIWYWH, TIPU dTOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS H
MCIIOJIb30BaTh U3BECTHBIC METO bl OLICHKU MOTPEITHOCTEN N3MEPEHUI; UCCIE0BATh
3aBUCUMOCTH (PU3MUECKUX BEJIMYWH C MCIOJIB30BAHUEM MPSMbBIX U3MEPEHUM: MPH
9TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl IOTYYECHHOU
3aBUCUMOCTH (PH3NYECKUX BEIMYMH B BUJE TAOIHUI] ¥ TPa(UKOB, 1€TIaTh BBIBOIBI 1O
pe3yabpTaTaM HCCIEOBaHUs; COOJII0AaTh IMpaBuja O€30MaCHOr0 TpyJda IMpu
MPOBEICHUM HCCIEIOBAaHUN B paMKax Y4eOHOro SKCIEpUMEHTa, Y4eOHO-
HCCIICIOBATEIIbCKOM M NPOEKTHOM  JEATENBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U JAOOPATOPHOTO OO0OPYJOBaHMUS; pEIllaTh PACUETHBIC
3aJlayy C SIBHO 33/IaHHON (PU3UYECKON MOJIEIbIO, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI U
MIPUHITUIIBI, HA OCHOBE aHaju3a YCJIOBHS 3aJlayd BHIOUPATh (GU3MUECKYIO MOJIETb,
BBIJICTISATh (PUBMYECKUE BEIUYUHBI U (HOPMYJIbl, HEOOXOIUMBIC NJisA €€ pPEeIICHMUS,
MPOBOAUTH PACUETHI U OLICHUBATH PEATbHOCTD MOJYUYEHHOTO 3HaUYCHUS (PU3UUECKON
BEJIMYMHBI;, pellaTh  KAyeCTBEHHBbIE  3aJlauyd:  BBICTPAMBATHh  JIOTHYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYKICHHUM C ONMOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS,

MCIIOJIB30BaTh MPU PEIICHUU YUEOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAIMOHHBIC
TEXHOJIOTUU [JI TOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETAIMN U MPEICTABICHUS
y4eOHOM W HAy4YHO-TIONMYJISPHOW HWHMOpMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUUYECKH aHATU3UPOBATh MOJydyaeMyr0 MH(OpMaINiO; OOBICHATh
MPUHLUINBI ACHCTBUS MalllMH, MPUOOPOB U TEXHUUYECKUX YCTPOUMCTB, pa3audaTh
yCJIOBHSI MX O€30IMaCHOTO HCIIONh30BaHUS B TOBCEIHEBHOM >KU3HU; MPUBOIUTH
MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TTPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieueHus 0O€30MACHOCTH TPH OOpalleHuH ¢ MNpUudOpaMu M TEXHUYECKUMHU
YCTPOWUCTBAMH, JJII COXPAHECHHSI 3/I0POBbSI U COOJFOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY KaroIIeH cpejie; paboTaTh B IPYIINE C BBHITOIHEHUEM PA3IUIHBIX
COIIMAILHBIX POJICH, TUIAHUPOBATh pabOTy TPYIIIbI, PAIMOHAIBHO PACTIPEACIIAThH
00s3aHHOCTH ¥ TUTAHUPOBATH JCSATEIBHOCTh B HECTAHIAPTHBIX CHTYaIIUSX,
aJIcKBaTHO OIICHUBATh BKJIAJ KaXJOTO W3 YYaCTHUKOB TpYNIbl B pEIICHHE
paccMaTpuBaeMoM MPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HauMeHoBaHue pa3ieioB H TeM (uu¢possie)
Ne n/n porpamMmbI Beero Kontpoabusie | IpakTnueckne | 00pasoBaTeibHbie
padoThI padoThI pecypceel
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Hroro no pasneny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 5 1 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 Hunanmuka ! https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnmoreka [JOK
31 TEOPUHU 9 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1

https://m.edsoo.ru/7f41bf72
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Al"pel"aTHBIe COCTOAHHA BCUICCTBA.

bu6mmoreka [IOK

3.3 Dasoshie nEpeXOL! 5 https://m.eds00.ru/7f41bF72
Hroro no pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 IneKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 251eKTpUYECKUN TOK. TOKHM B bubnnorexa [HOK
4.2 Pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeM (undporsie)
Ne n/m NporpamMMbl B Kontposbusbie | IlpakTnueckue oOpa3oBaTe/bHbIE
cero
padoThI padoThI pecypcesl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nosue. IeKTpoOMarHuTHast bubnnorexa [JOK
11 WHIYKIUS 11 2 2 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 KosieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHnYeCKUE U 3JE€KTPOMArHUTHBIE BOJIHBI bubnnorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2.3 Onrnka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI crIEIIUATBLHON TEOPUHU bubnmoreka [JOK
31 OTHOCHUTEIILHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
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Pa3znea 4. KBAHTOBAS ®PU3UKA

. bubnunoreka LIOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 https://m.eds00.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
bubnuoreka [{OK
4.3 ATOMHOE 71pO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 E;IK?SJ:I/I;I;T:(;(:;ES/I% 41c97C
Htoro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6nmorexa LIOK
6.1 Obobmaromee nosropeHue 4 https://m.edso0.ru/7f41c97¢
Htoro no paznemny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne JlaTa uudgposbie
/I Tema ypoka Konrpoabnsie | IlpakTuyeckue | usydyeHust 00pasoBaTeibHbie
Bcero pecypebl
padoThbI padoThI

®usuka — HayKa O IPUPOJE.

1 HayuHble METO/IBI IO3HAHUS 1 brbmorexa LIOK
OKPYIKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo usuku B

5 (hopMUPOBaHUU COBPEMEHHOM Bu6miorexa IIOK

o 1

Hay4HOH KapTUHBEI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeNbHOCTH JTIOACH
BxonHas koHTposbHast paboTa 1o bubnnoreka [JOK

3 Marepuaiam 9 kiacca 1 1 https://m.edsoo.ru/ff0c3508
MexaHnudeckoe IBUKXEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO

4 nBrokeHus. [lepemernenue, CKOpoCTs, 1 bub6nmnorexa IIOK
yckoperue PaBHOMepHOE https://m.edso0.ru/ff0c3620
MPSIMOJTMHENHOE JIBHXKEHHE
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE bubnuoreka [IOK

5 JBUYKEHUE 1 https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK

CBOOOIHOTO ITaJCHUA

https://m.edsoo.ru/ff0c39cc
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KpuBonuneiinoe 1BUXeEHHUE.

7 JIBUKEHHE MATEPUAIBHOM TOUKH I10 bubuorexa TIOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHnmn oTHOCKUTENBHOCTH [ anumest.

8 HNuepuuanpHble CHCTEMBI OTCUETA. Bubmorexa LIOK
Tepsiit 3axon HpioToma https://m.edsoo.ru/ffOc3be8
Macca Tena. Cuna. [Ipunuun

9 CyIEepIO3HIMK CUIl. Bropoii 3akon Bu6mmorexa IIOK
HE[0TOHA /IS MATepUANbHO# TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akon HeroTona i bubnnorexa [HOK

10 MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TsokecTH. [lepBas KocMUUecKas Bubsmoreka [OK
CKOPOCTB https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK

12 Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koappuument Tpenus.

13 Cuuta CONPOTHBIIEHUS TIPH JBHXKEHUH but6mmoreka [IOK
Tena B KHIKOCTH MITH Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynaTenbHOE U BpanaTeaIbHOE

14 JIBUKEHHE a0COTIOTHO TBEPAOTO Tela. Bu6muotexa [JOK

Mowmenrt cwibl. [nedo cuibl. Y ciaoBus
paBHOBECHSI TBEPAOTO TEJA

https://m.edsoo.ru/ff0c41a6
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15

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MaTepUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PeakTUBHOE IBH)KEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOLLIHOCTH CHJIBI.

Kunernueckast sHEprus MarepuaabHON
Touku. Teopema 00 H3MEHEHUH
KMHETUYECKON SHEPIUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTrenumanpHas SHEpTHUsL.
[ToTeHunanpHas 3HEprus ynpyro
N1e(OPMUPOBAHHON MPY>KUHBI.
[TorennmansHast SHEprys Teja BOIU3U
MTOBEPXHOCTU 3eMJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IToTeHuManbHBIE U HEMIOTEHIMAIBHBIE
cuiibl. CBA3b pabOThI
HENOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXAHUYECKON SHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota «lccrnenoanue
CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOM IHEPTUu Teja Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOTO
KTyTay
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20

KontponbHas paboTa mo teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

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

21

OcHOBHBbIE TIOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOPHUH.
BpoynoBckoe nemxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep JBUKECHUS U
B3alMOJJCUCTBHS YaCTUI] BEIIECTBA.

Mogenu cTpoeHus ra3os, KUIKOCTEN U

TBEPABIX TENI

23

Macca monekyn. Konuuectso
Bemiecta. [loctostHHas ABoraapo

24

TennoBoe paBHoBecue. TemnepaTtypa

n e€ uzmepenue. llkana remneparyp
Henscus

25

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcoutoTHas TeMIepaTypa Kak Mepa
CpeHEW KUHETUYECKON YJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE

MenpeneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

JlabopaTtopHas pabora «lccnenoBanue

3aBUCUMOCTH MEXIY ITapaMeTpamMu
COCTOSIHUS Pa3pEKECHHOIO Ta3a»
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I/I3OHpOI_[CCCI>I B HACaJIbHOM ra3€ u ux

bu6mmoreka [IOK

29 rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TE€PMOIMHAMHUYECKONW CUCTEMBI U

30 criocoObl e€ n3mMeHenus. Konnvectro Bub6mnoreka LIOK
TeIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JJHOATOMHOTO UEaIHHOTO
rasa

bu6mmoreka [IOK

31 Buper Teruionepenasu https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA.

32 Konu4ecTBO TEIIOTHI pH But6mmoreka [IOK
Temonepenade. AnnabaTHbIH mporece https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexa [HOK

33 MPUMEHEHUE K U30IPOLECCaM https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs nporeccoB B bubnuoreka [IOK
npupoze. Bropoii 3akoH https://m.edso00.ru/ff0c6230
TEPMOJIUHAMUKHI
[Ipunuun nevictus u KIIJ[ rernnoBoit bu6nmoreka [JOK

35 MallUHbI https://m.edsoo.ru/ff0c600a

36 uxa Kapnro u ero KITJ
DKosorunyeckre mpoodaemMbl

37 TEIUIOPHEPTeTHKHI

38 O6o0maromuii  ypok «MoseKyspHas bubnuotexa [JOK

¢uzuka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KoutponbHas pabGora mo Teme

39 «MomnekyispHas pusrka. OCHOBBI Bubmmorexa IIOK
TEpPMOIHHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL. bubnmoreka [JOK

40 VcnapeHne 1 KUIeHne https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIBHAS

41 BJI&XKHOCTD BO3/yXa. HachlmeHHbIi Bubmmorexa IIOK
nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u

1 aMoP(bHLIe Tena. AHU30TPONUs BuGnnorexa LIOK
CBOHCTB KpHCTaIoB. Kumxue https://m.edso0.ru/ff0c65f0
Kkpuctaibl. COBpeMEHHbIE MaTepHAaIbI
[naBneHue n KpUCTATUIU3ALIMSL.

43 V nenbHast TEIJIOTA [IaBIECHUSL. but6mmoreka [IOK
CyGanmans https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

a4 YpasHeHHe TENIOEoro banarca https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DIeKTPUIEeCKU bubnuoteka [JOK

45 3apsan. JlBa BuJa 3JIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsI0B
[TpoBOAHMKY, TUINEKTPUKH U

46 MOJTYIPOBOIHUKH. 3aKOH COXPaHEHHSI bub6mnorexa IIOK

SJICKTPHUYECCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

BzaumopeiictBue 3apsioB. 3aKOH

bu6mmoreka [IOK
47 . 7 7
Kysnona. TouetnpIi snekTpueckuii https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpssk€HHOCTB IIEKTPUYECKOro
48 nonst. [IpunHnmn cyneg)nomunn Bu6mioreka [JOK
DNEKTPUYECKHX ToeH. JInann https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cui anekTpocTaTHYeCKOro
49 nons. [orenuuman. Pasnocts Bubnmorexa IOK
TOTEHIHAIIOB https://m.edso0.ru/ff0c6f00
[TpoBOTHUKY U JUATCKTPUKHU B
50 3JIEKTPOCTATHYECKOM MOJIE. bubmorexa LIOK
JIHOIeKTpHHECKast IPOHHIIASMOCTh https://m.edsoo.ru/ff0c7018
. bubnuorexa [IOK
o1 AnekTpoémKocTb. KonzaeHcarop https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTD MIOCKOTO
52 KOHJIEHCATOPA. DHEPTHs 3apSHKEHHOTO Brbmorexa LIOK
KOHleHCaTOpa https://m.edsoo.ru/ff0c72c0
JlaGopatopHnas pabora "N3mepenue
53 AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
e KOH/ICHCAaTOPOB, KOMTUPOBAIILHOTO

ammapara, CTpyHHOro IpuHTepa.
DnexTpocTaTUYecKas 3aluTa.
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3a3emIieHne AIIEKTPOIpUOOPOB

55

DNEeKTpUUECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
yJacTKa Ienu

56

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIAHHOE COCTMHCHHE
npoBoAHUKOB. JIaboparopHas padota

«I/I?;y‘-IGHI/IC CMCIIaHHOT'O COCAMHCHU

PE3UCTOPOB»

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

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoys-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 OJIHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJIC ucTtouHnka ToKa u
€ro BHyTPEHHETO COIPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METAIIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

60

DNEeKTPUUYECKUI TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB
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[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCcTh. CBOMCTBA

bubmuorexa [JOK

61 p—~n-nepexona. [TomynpoBoAHNKOBEIC https://m.edsoo.ru/ff0c84ae
PUOOPHI
DJIEKTPUYECKUH TOK B pacTBOpax U

6 paciuiaBax 3JeKTPOIHUTOB. Bubmnoreka LIOK
DIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B ra3ax.
CaMOCTOSTEIIbHEIN U bu6mmoreka [IOK

63 . .
HECaMOCTOSITEIIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
IIma3ma
DneKkTpuuecKue Mpudopsl U
YCTPOMCTBA U UX MTPAKTUIECKOE Butmmoreka [JOK

64 npumenenue. Ilpasuna TexHukn https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
KonTponbHas pabota mo Teme

6 «Qnexrpocraruka. [TocTosHHbIH Bubmnoreka LIOK

> DNEKTPUIECKHH TOK. Toku B https://m.edsoo.ru/ff0c8a8a

Pa3IMYHBIX CpEeaax»
Pesepruslit ypok. KonTponbHas pabota bubnunorexa [JOK

66 o Teme "DIeKTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56

67 Wrorosast KoHTpOJbHAS paboTa

63 PeseprubIit ypok. O6o0maromuii ypok bubnuotexa [JOK

o teMam 10 xiacca

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB I10

68 4 3
I[TPOTPAMME
11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Harta uudgposbie
i Tema ypoka Beero Kontpoabubie | I[lpakTuyeckue H3ydeHus o0pasoBaTejbHbIe
padoTbl padoTbI pecypchl
IlocTosiHHBIE MAarHUTBI U UX
B3auMoJeiicTBue. MarHuTHOE MoJe. L Bu6nuoreka [IOK
BexTop MarHUTHOM HHIYKIMH. JIMHIN https://m.edsoo.ru/ff0c9778
MarHMTHON MHIyKLIUU
MarauTtHoe 1ose NpoBOJHMKA C
ToKOM. OmnbIT Dpcrena. L Bubimoreka LIOK
B3aumopeiicTBre mpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
BxoaHast KoHTposbHast paboTa 1o bub6nuoreka [IOK
Matepuanam 10 kiacca 1 1 https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO IOJI HA
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTtopHas pabota «3yuenue
bubmuorexa [JOK
MarHMTHOI'O NOJISl KaTyIIKH C TOKOM»; 1 1

«ccnenoBanue IeNCTBUSI
IIOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME€ MarHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuitb
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpomMarauTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKuuu. IC

MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOM
nHaykunu dapanes

Jlaboparopuas pabora
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKOWUW»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTSB. SBIeHUE
camonnaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHUTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE TOJIe

bubmmoteka IIOK
https://m.edsoo.ru/ff0ca600

TexHn4ueckue ycTpoiucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHJyKIIMOHHAs I1€Yb

10

O6o6maromuit  ypok  «MarautHoe
I10JI€C. SHGKTPOMaFHHTHaﬂ UHAYKOUS»

but6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«MaruurtHoe 1ojJe.

BHGKTPOMaFHI/ITHaH UHAYKOUS»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58
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12

CB0OOOIHBIC MEXaHUUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanre 3aBUCUMOCTH
MepHOoIa MAJIBIX KOJICOAHMH Irpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJcOaHUs B
U7caIbHOM KOJIeOATEIIbHOM KOHTYPE.
AHAIOTHS MEXKIy MEXaHHYCCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUur B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyX1eHHbIE
MexaHudeckue kojedanus. PezoHanc.
BbIHYyXI€HHBIE DJIEKTPOMAarHUTHBIE
KoseOaHus

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86
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[Tepemennsbiii Tok. CuHYyCOUAATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYHOE U
JecTByOIIeE 3HAUEHHUE CUITBI TOKA U
HaMpPsHKEHUs

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoxacrtso,
nepeaaya u norpedieHue
JIEKTPUYECKON SJHEPTUU

19

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTMHHUI
JJEKTpoIepesad

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKHe PUCKU TIpU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOM

KHU3HHU

21

MexaHn4decKre BOJIHBI, YCIIOBUS
pacripoctpanenus. [lepuon. Cxopoctsb
pacTipoCcTpaHeHUs ¥ JITHHA BOJTHEI.
[TonepevHble ¥ MPOIOJIBHBIC BOJTHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc
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BHGKTPOMaFHI/ITHBIC BOJIHBI, UX

23 cBoiicTBa u ckopocTk. IlIkana Bubmmorexa LIOK
IEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIMIBI PagHOCBA3U U

24 TeneBueHus. Pa3BuTue cpeacts
cBs13u. Panuonokanus
Konrponsnas padora «Konebanus u Bu6muoteka [JOK

25 BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsimosinHeiiHOe pacpocTpaHeHue

2% CBETa B OJHOPOJHOMU cperie. Bu6amnoreka L{OK
TodeuHblil HICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [TocTpoenune u300paKeHuii B Bubimorexa LIOK
ITOCKOM 3epKare https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. [TonHoe

- BHYTpeHHee oTpaxxeHue. [IpenenbHblii Bu6mmorexa [IOK
yToJI HOTHOTO BHYTPECHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHUS
JlabopatopHass pabora «l3mepenue bubmuoreka [IOK

29 ITOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunsel. [ocTpoenue nzobpaxeHuii B

30 nun3e. DOpMyJIa TOHKOM JIMH3BL. brbmotexa LIOK

VBeauueHue TUH36I

https://m.edsoo.ru/ffOcddle
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JlaGopaTopHas pabora

31 «HccnenoBanne CBOMCTB
1300pakeHU B JTMH3aX»
Hucnepcus ceera. CIoXHBIA COCTaB
6enoro csera. Ler. JlaboparopHas

32 pabota «Habmonenue aucnepcuu
CBETa»

33 Nutepdepennus cpeta. udpakius bu6nmorexa LIOK
ceera. JIudpakiuonHas pemérka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moreka [JOK
Tonspu3arus cBera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudoOpsl U yCTPOICTBa U

35 yCIIOBHS UX 0€301acHOT0 IPUMEHEHUS
['paHuIIBI TPIMEHUMOCTH

36 Knaccnqecxovn mexaHukH. [loctynaTs Bu6miotexa [JOK
CHCIHATILHON TeOpHH https://m.edso0.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.

37 3ame/yIcHHEe BPEMEHH U COKpAICHHUE Bu6moreka [IOK
TUTUHBI https://m.edsoo.ru/ffOcfa42
DHeprust U UMITYJIbC PEISITUBUCTCKON

33 vacTuIlbl. CBSI3b MacChl ¢ SHEPTUEH U bubmiorexa TIOK
MMTTYTHCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68

29 KonTponbhas padora «OnTuka. bu6muoreka [IOK

OcHOBEI crenuaiabHON TCOpHUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCUTCIBHOCTH)

®otounbl. opmyna [1nanka. DHeprus

bubnunoreka LIOK

40 Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIeI0BAaHUE
41 porordpdekra. OnbiThl A. T Bubnmoreka [IOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 DuinmTeitna g Gotosddexra. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portodaddekxra
Jasnenue ceera. Onsbithl [1. H.
43 Jle6eneBa. XuMmuueckoe aeiicTBHE brbmorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoucTBa u
MIPAKTUIECKOE TPUMEHEHHE:
44 ($oTORIEMEHT, POTOAATUHK,
coJIHeUHasl ObaTapesi, CBETOIUO]]
Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [IOK
45 KBaHTOBOW ONTHUKW https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmBITE
16 p o i bubmuorexa [IOK
e3epdopaa 1Mo paccestHuio o-4acTHII. https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 ITocrynarel bopa

https://m.edsoo.ru/ff0dOafa
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W3nydenue u nornoiieHue GoToHOB

48 [IPHU TIEPEXOJIE€ aTOMA C OJHOIO YPOBHS Bubsmorexa IIOK
SHEpTHH Ha APYToii. BB CIEKTPOB https://m.edsoo.ru/ff0dOafa
BonnoBbie cBoiicTBa yacTull. BoHb bubnunorexa LIOK

49 ne bpoins. KopnyckymnspHo- https://m.edsoo.ru/ff0d0ca8
BOJHOBOM ayanu3Mm. CHOHTaHHOE U
BBIHY)KJICHHOE U3TyUeHHE
OTkpbiTHE paTuO0AKTUBHOCTH. ONBITHI

50 Pesepdopa 110 onpeneeHrio cocTaBa Bub6smorexa [IOK
Pa/IHOAKTUBHOTO H3JTyYeHHUs https://m.edsoo.ru/ff0d0fd2
CgoiictBa anbda-, 6era-,
raMmausinydeHus. Bnusuue

51 PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacna. bubnnorexa [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBII https://m.edsoo.ru/ff0d1162
Oerapacmaj. ['aMmma-u3nyueHue
DHeprus CBA3M HYKIIOHOB B SiIpe.

SAnepHsle peakuuu. SInepHbI peakTop.
53 [TpoGnemMsbl, MepCreKTHBEI, bubimoreka [IOK

AKOJIOTUYECKHUE aCIEKTHI SIAEPHOMN
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356
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54

DneMeHTapHble YacTullbl. OTKpBITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pEerucTpaluu IeMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nYecKoil KapTUHBI MUPaY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpPKUE 3BE31IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Comnurte. CoHeunas akTHBHOCTb.

Ncrounuk snepruu CosHua u 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TIIABHON
nocneoBaTeIbHOCTH. BHYyTpeHHEee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuky. Y€pHbIe IBIPHI
B pax rajJakTHK

59

Bcenennas. Pa30eranue rajakTuUK.
Teopus bonpmoro B3peIBa.
PenukToBOE M3NyyeHue.
MeraranakTuka

60

Hepemennsie mpobieMbl acCTpOHOMUHT
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61

KontponpHast pabora  «OIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKIY

62

O6o06matomuii ypok. Ponb pusuku u
ACTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ITUYECKOH cdepax IesaTeTbHOCTH
YeJIoBeKa

63

HroroBas koHTpoNbHAs paboTa

64

O6o06maromuii ypok. Poib
¢busnueckoit Teopun B GOpMUPOBAHUU
MpEeACTABICHUH 0 pU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecro

(bu3nvecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHbIX IIPEACTaBICHUIN
0 Tpupoe

66

PesepBHBIi ypok. MarautHoe 1ose.

SHCKTPOMaFHI/ITHaH HHAYKIUA

67

PesepsHsbiit ypok. Ontuka. OCHOBBI
CIEMaJIbHOM Teopun
OTHOCUTEJIBHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usuxa.
DNeMEeHTHI aCTPOHOMUU U
acTpopU3UKHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

METOINUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






