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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha YpOBHE CpemaHero o0Imero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenbHO mporpammbl, mnpenacraBieHHbix B OPI'OC COO, a Ttakke ¢ yd€roMm
¢benepanbHOll paboueil mporpaMmbl BOCIHUTAaHUS M KOHIENIMHM TPEnoAaBaHus y4ueOHOro
npeamera «®dusuka» B o0pa3oBaTeNpHBIX —opraHuszauusx Poccuiickoit  ®enepanuu,
peann3yoNnMX OCHOBHbIE 00pa30BaTeIbHBIEC TPOTPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI Mupa oOydaroumxcsi 10—11 kmaccoB npu oOyueHuu ux ¢(usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IEITEIbHOCTHOT0 noaxoa. [IporpaMma no ¢pusnke COOTBETCTBYET
tpedoBanusM ®PI'OC COO k nmiaHUpyeMbIM JMYHOCTHBIM, NMPEAMETHBIM M METalpeaMeTHBIM
pesyibpTataM OOydYeHHs, a TaKXKe YYHTHIBACT HEOOXOIUMOCTh pPEANU3alld MEXIPEAMETHBIX
cBs3eil (U3MKM C eCTeCTBEHHO-Hay4YHbIMHM y4yeOHbIMU NpeaMeTramu. B Hell ompenenstorcs
OCHOBHBIE 11€JIM M3y4eHHsl (PU3MKM Ha ypOBHE CpelHero oluiero oopa3oBaHus, INIAHUPYEMbIE
pe3yabTaThl OCBOEGHUS Kypca (U3MKM: JIMYHOCTHBIC, METalpeiMETHble, NpeAMeTHbIe (Ha
0a30BOM YpOBHE).

[TporpamMMa no gpu3MKe BKIIOYACT:

® [IaHUpPYyEMbIE pe3yJIbTaThl OCBOECHUS Kypca (pu3MKM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeAMETHbIE PE3YJIbTAThI 10 TOAAM O0Yy4EeHMUS;

e cozaepxaHue yueOHoro npeamMera « @u3nka» 1o rogam o0y4eHusl.

du3rka KaK HayKa 0 HauboJjiee 00X 3aKOHAX MPUPOABI, BRICTYIAs B KAYECTBE y4eOHOT O
IpeaMeTa B LIKOJE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHHUN 00 OKPY)KAIOLIEM MHpE.
[IkonbHBI Kypc GU3MKH — CHUCTEMOOOpa3yrOUIMid JJIsi €CTECTBEHHO-HAYYHBIX YUeOHBIX
MIPEAMETOB, MOCKOJIbKY (pU3MUYECKHEe 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHHUH, N3ydaeMBbIX
XUMHEH, Omonoruer, ¢puznyeckoir reorpadueil m actpoHomuei. Mcrnonb3oBaHne U aKTHBHOE
npUMeHeHne (U3MUecKHX 3HAaHUM ONpeAenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUH B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3ydueHue pu3uKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHUpOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBAHNE YMEHUIT
INPUMEHATh HaAY4HbIH METOA O3HAHMS IIPU BBIOJHEHUH UMM y4eOHBIX UCCIIEIOBAHU.

B ocHOBY Kypca ¢u3uKu Ui ypOBHsI CPEAHEro 00I1ero oopa3oBaHusl MOJI0KEH psa UeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHLHUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK BOMPOCH KIACCUUYECKOU, TaK U
COBpEMEHHON (PU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca Gu3nku o0ObeJUHEH BOKPYT
¢usnyeckux Tteopuil. Beaymmm B Kypce sBisiercss (OpMHpPOBaHHE IPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U I0JIE.

Hoes cymanumapuzayuu. EE peanusanus mpeanoiaraeT UCHOIb30BaHUE I'YMAaHUTAPHOIO
noTeHuana (GU3NYECKoil HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHs (DU3HKHU C pa3BUTHEM OOIIECTBA,
a TaKXKe ¢ MUPOBO33PEHY €CKUMH, HPABCTBEHHBIMH U YKOJOTMUECKUMH MPOOJIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3MKHN mpeanonaraeT 3HaKOMCTBO € MIUPOKUM
KPYroM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUTI0KEHUN N3yUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs IOCPEICTBOM BBEACHHS JJIEMEHTOB COJAEpXKaHMUS,
MOCBSIIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM
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TEXHUKH U TEXHOJIOTHH, a Takxke 00CyXJeHHs IPpoOJieM pallMOHAIbHOIO MPUPOIONO0JIb30BaHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (PU3MKM Ha YPOBHE CpPEAHEr0 OOLIEro oO0pa3oBaHUS
ABIIIOTCA  (u3nuueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUNH O CTPYKTYype MHOCTPOECHHUS
¢usnyeckoil Teopuu, poiau (QyHIAMEHTAJIbHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHUIIAX MPUMEHUMOCTH TEOpPUH, JJII OMHCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U MPOIIECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (PU3MKH peann3yeTcs Mpexe BCEero 3a Cuér
OpraHHu3alfy SKCIEPUMEHTAJIBHON JeaTeNbHOCTH oOydatomuxcs. J{ms 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPHMEHTOB
nmabopaTopHbIX paboT, KOTOpble B MHporpaMMe no ¢u3uKe OObEIMHEHBI B OOIIMI CIHCOK
YUYCHUYECKHX MPAKTHUECKUX padoT. Bhinenenue B yka3aHHOM IepedHe JabopaTopHBIX padoT,
IIPOBOAAUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 0O0pa30oBaTelbHOrO
npolecca UCXos U3 0COOCHHOCTEN MJIaHUPOBAaHUS U OCHallleHHs kaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaJlcHUE OOYYalOIIMMUCS YMEHHSIMU IPOBOAMUTH KOCBEHHbBIE HM3MEpPEHUs,
UCCIIeIOBAHUS 3aBUCUMOCTEH (M3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB II0 IPOBEpKE
HPEIOAKEHHBIX THIIOTE3.

Bonpiioe BHMMaHue yaensieTcs PelIeHUI0 PacuETHBIX U KaueCTBEHHBIX 3ajad. IIpu sTom
IUISL pacyE€THBIX 3ajjad IPUOPUTETOM SIBIIIOTCS 3alauil € SBHO 3a/laHHON (PU3UYECKON MOJEbIO,
MO3BOJIAIOIIME MPUMEHSTh H3yYEHHBbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjena
Kypca, Tak U MHTETpUpYys 3HAHUS U3 pa3HbIX pa3zeioB. [[1s kauecTBEHHBIX 3aJa4 IPUOPUTETOM
SBIIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHMUs (U3NYECKUX SBJIEHUH U IPOLIECCOB B
OKpYXKalolel J>XU3HU, TpeOyromme BBIOOpa (DU3MYECKON MOAECITHM JIsI CUTyalldu TMPAKTHKO-
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu DPI'OC COO K MaTepHallbHO-TEXHUYECKOMY
obecrieueHNI0 y4eOHOro mporecca 0a3oBbIi ypoBEeHb Kypca (M3UKH Ha YpPOBHE CPEIHETO
obmero oOpa3oBaHMs JODKEH M3Yy4aTbCsl B YCIOBUSX NPEAMETHOrO KaOMHeTa (M3UKU WM B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOr 0 IUKIa. B kaOuHete
(GHU3UKHU TOJDKHO OBITH HE0OXO0JMMOE JTab0paTOpHOE 000PYAOBAHHUE IJIsl BBIOJHEHNS yKa3aHHbBIX
B IporpamMme 1o (uU3MKE YYEHMUECKHUX IPAKTUYECKUX paboT U JAEMOHCTPAallMOHHOE
o0opyaoBaHUeE.

JleMoHcTpalmoHHoe 00opynoBaHue (opMupyercds B COOTBETCTBHMM C IPHUHIIMIIOM
MHHMMAaJIbHON JIOCTATOYHOCTH U OOECHeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B Mporpamme Io
¢u3MKe KIIOUYEBBIX JEMOHCTPALUil JUIs HCCIIENOBaHMUs M3y4aeMbIX SIBJIEHHM M MPOLIECCOB,
SMIUPUUYECKUX U (PyH/IaMEHTAJIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpynOBaHHE JUIsl YUYEHHYECKUX IPAKTUUYECKUX paboT (opmupyercs B
BUJIE TEMAaTHUECKUX KOMIIJICKTOB M OOECleuMBaeTCsi B pacuére OJHOIO0 KOMILJIEKTa Ha ABYX
obOyyaronmxcs. TemaTHueckue KOMILIEKTHI J1abopaTOPHOrO OOOpYIOBAaHUS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMIIJIEKCHOM HCIOJIb30BAHWU AHAJOrOBBIX M IIM(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJIE€ IU(DPOBBIX JabOpaTOPHUi.

OCHOBHBIMHU LIEJISIMU M3y4€HUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e (opmMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOUMXCS K HAyYHOMY HW3YYEHHIO

IIPUPOJIBL, Pa3BUTHE X UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
e pa3BUTHE TIPEACTaBICHHM O HAyyHOM MeEToJe IMO3HaHUus U (GOpMUPOBAHUE
HCCJIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



dbopMUpOBaHKE HAYIHOT'O MUPOBO33PEHHUS KaK Pe3yJbTaTa M3YYEHUSI OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTAJIBLHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUEe YMEHU OOBSCHSITH SIBJICHUS C UCHOIb30BaHUEM (GU3NYECKUX 3HAHUN U
HAyYHBIX J0KA3aTEJbCTB;

dbopMupOBaHUE TIPEACTABICHUN O ponu (PU3UKHU IJIsI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TE€XHOJOTUH.

JlocTmkeHne 3THX IieNiell 00ecrednBaeTcs pelIeHUeM CIeIyoIIUX 3aaad B IpoIecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

IpUOOpEeTEeHNe CUCTEMbI 3HaHUN 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHAX, BKIIIOYAs] MEXaHUKY, MOJIEKYJISPHYIO (PU3HKY, 2JIEKTPOANHAMHUKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPU3UKY;

dopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETHUYECKUEe 3HAHUS M  OOBSICHEHUS
(GU3NYEeCKUX SBJIEHUH B MPUPOAE U [JJsI NPUHATUS IPAKTUYECKUX pEIIeHUN B
HOBCE/IHEBHOM )KU3HH;

OCBOCGHHME CIIOCOOOB pEIICHUs] Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (U3NYECKOU
MOJIeNbIO, 3a/ay, [0Apa3yMEBAIOLIMX CAMOCTOSTEIBHOE CO3/1aHue (U3UUECKOM
MOJIeNH, aJIeKBaTHOM yCIIOBUSIM 3aJ1auu;

NOHUMaHME (PU3NYECKUX OCHOB U INPHUHLUIOB JEHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSIHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOAAMHU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U NMPOBEACHUS (U3UUECKUX
OKCIIEPUMEHTOB, aHajdM3a W  MHTEpIpeTanud  UHPOpMAlMM,  ONpPEAeNCHUs
JOCTOBEPHOCTH MOJIYYEHHOT0 pe3yibTaTa;

CO3/IaHH€ YCJIOBHMM Ui Pa3BUTHUS YMEHHUIl MPOEKTHO-NUCCIEI0BATEIbCKON, TBOPUECKON
JeSITEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEaHEro o0IIero oOpa3oBaHUS
orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kiacce — 68 yacos (2
yaca B HEJICJO).

[Ipennaraemslii B mporpaMMe 1o ¢pu3MKe nepedyeHb JadopaTOPHBIX U MPAKTHYECKUX paboT

ABISICTCS PEKOMEH/IOBAaHHBIM, YYHTENb JENAeT BHIOOp MpPOBENEHHs JIaOOpaTOPHBIX paboT |
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroImuxcs.



COAEP KXAHUE OBYYEHUA
10 KJIACC
Pa3znen 1. ®u3uka U MeTOAbI HAYYHOTO NO3HAHUS
®duznka — Hayka o npupoxae. Hayunsle MeTOIbl ITO3HAHMS OKpyskaromiero mupa. Ponb
SKCIEPUMEHTA U TEOPUHU B IIPOL[ECCE [TO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PUBHKE.
MogenupoBanue ¢pu3nyecKux sBJIeHUN U mpoueccoB. Hayunsle runotessl. Ousznueckue
3aKOHBI U TeOpHH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.
Poms u mMecto ¢usmku B (QOpMHUPOBAHWU COBPEMEHHONW HAYYHOH KapTHHBI MHpa, B
MIPAKTUYECKOHN NESITEIBHOCTH IO CH.
Jlemoncmpayuu

Amnanorosblie ¥ HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCcKoro JABukeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienune, CKOpOCTh (CpedHsE CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpPEHHE
MaTepUAIbHOM TOYKHU, UX MPOEKLIUU HA OCH CUCTEMbl KOOopauHAT. ClOXKEHHE MepeMelleHul U
CII0KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOE NBrKeHue. ['paduku 3aBucHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, ITYTH U IIEPEMELICHUS MaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobonHoOe nazieare. Y CKOpeHrue CBOOOTHOTO MaIeHusI.

KpuBonuneitnoe paBwxkeHue. JI[BWKeHHE MaTepUaIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOXYJIKO CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHass ckopocTh. llepumon wu
yacToTa obparieHus. LleHTpocTpeMuTenbHOE YyCKOpPEHHUE.

TexHuueckrue YCTPOMCTBA U IIPAKTUYECKOE IIPUMEHEHME: CIMAOMETp, IBUIKCHHE
CHapsA10B, LICIIHbIE U PEMEHHBIE TIEpPEeIayu.

Llemoncmpayuu

Mogeins cucreMsl 0TCYETA, HIDIFOCTPALUS KWHEMATUYECKUX XapaKTEPUCTUK JIBUKCHMUS.

[TpeoOpazoBaHue IBUKEHUI C UCIIOIb30BAaHUEM MPOCTHIX MEXaHNU3MOB.

ITanenue Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne neuxeHus Tena, OpoIeHHOro Mo YIIoM K TOPU30HTY U TOPHU30HTAIIBHO.

W3mepenne yckopeHus: CBOOOIHOTO MaIeHusl.

HamnpaBnenue ckopocTy npu IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHre HepaBHOMEPHOI'O ABUKEHUS C LEIbIO ONPEEIEeHUsI MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  NyTIMH,  OPOMJAEHHBIMM  TEIOM  3a
IIOCJIEIOBATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHOKEHHMHM C
HAYaJIbHOW CKOPOCTHIO, PABHOM HYIJIIO.

W3ydyenune nBUKEHUS IIapuKa B BA3KOH KUAKOCTH.

W3yudenue nBMKEHUS Tena, OpOIIEHHOT 0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

ITpuniun otHocutensHOCTH ["amunes. Ilepseiii 3akoH HeroToHa. HEpumanbHble cucTeMsl
oTcuéra.

Macca Ttena. Cuma. IlpuHnun cynepno3unuu cuil. Btopoit 3akoH HbroToHa s
MaTepualbHOU TOukH. Tperuit 3akoH HproTOHA U MaTepuaIbHbIX TOYEK.
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3akoH BcemMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuyeckast CKOPOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenne. Bunpl Tpenus (mokosi, ckonbxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus ckoyibxeHus u cuia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTuBiIeHUS
TP IBMXKCHHUH TEJIa B KUIAKOCTH HJIH Ta3e.
[ToctynarenpHOE U BpaliaTeIbHOE IBHKEHUE a0COIIOTHO TBEPOT O TeNa.
MoOMEHT CHuJIBl OTHOCHTEIBHO OCH BpamieHus. [lnedo cunbl. YcenoBus paBHOBecus
TBEPAOTO Tea.
TexHuueckne YCTpOWCTBA M MPAKTUUYECKOE TMPUMEHEHHUE: TMOJIIMITHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.
Jlemoncmpayuu
SIBrieHnE HHEPLUY.
CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX TEJL.
Bropoii 3akon HetoTOHA.
U3zmepenue cui.
CnoxeHue cui.
3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.
HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U MaJICHUH.
CpaBHEHUE CUJT TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBeCHs TBEPIOro Tena. Buasl paBHOBeCHS.
Yuenuueckuui sxcnepumenm, nabopamophvle pabomoi
W3yuenue nBrxeHus OpycKa o HaKJIOHHOH IJIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXHUHE M PE3UHOBOM
oOpa3siie, oT ux AedopmaIiiu.
HccenenoBanue yciaoBUil paBHOBECHS TBEPAOIO Teja, UMEIOIIEr0 OCh Bpallle HUSL.
Tema 3. 3akonbl coOXpanenus 6 MexanuKe
Nmnynbc MmaTepraabHOW TOYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITBI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JIBH)KEHHUE.
PaGora cuitel. MOIITHOCTH CHJTBL.
Kunernueckast sHeprusi MarepuasbHOM TOUkH. Teopema 00 M3MEHEHHWH KHHETHYECKOMN
JHEPrHUH.
[TorennuanbHas sHeprus. [loTeHmansHas sHEprus ynpyro 1ehopMUPOBAHHON MPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMITH.
[TorennmanbHble W HEMOTEHUHANbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHILHUATIBHBIX CHUI C
U3MEHEHUEM MEXaHUYECKOW SHEPrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUs] MEXaHUYECKOW SHEPrUu.
Yupyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuueckre ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PaKeT.
Jlemoncmpayuu
3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBHXKEHUE.
[Tepexon MOTEHIIMAIBHOM SHEPTUU B KHHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
N3ydyenne aOCOMOTHO HEYNPYroro yjaapa € IMOMOMIbIO JIBYX OJMHAKOBBIX HHUTSIHBIX
MasITHUKOB.



HccnenoBanue cBA3M PabOThl CUJIBI C M3MEHEHMEM MEXaHHYECKOH SHEepruu Tena Ha
[IpUMEpE PaCTSLKEHUS PE3UHOBOIO KTy Ta.

Pa3znea 3. Moaekyasipuasi pu3nka u TepMOJINHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHbIE MOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKO TEOPUH U UX ONBITHOE 00OCHOBaHUE.
bpoynoBckoe nBmwxkenue. udbdysus. Xapaktep IBMKEHUS W B3aUMOJCHCTBUS YACTHUII
BelecTBa. MoOAENU CTPOCHHSI Ta30B, KHUAKOCTEH W TBEPABIX TEN U OOBSICHEHHWE CBOICTB
BEILIECTBA HAa OCHOBE 3THX Mozeneil. Macca u pasmepsl MoJiekys. KonuuecTBo BemecrTsa.
[TocTosinnas ABoraspo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogenp uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOM Teopun
ueanbHoOro rasa. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeAHEed KHHETHYECKOH SHepruu
TENJIOBOro JBWKeHUsA uactul rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne Menneneesa—Knanelipona. 3akon JlanbToHa. M3ompoiiecchl B ueadbHOM rasze C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHne W30MPOIECCOB: U30TEpMa,
u30xopa, n3obapa.

TexHuveckue yCTpoCTBa U MPAKTHYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BelecTBa, (ororpaguu MOJEKyI
OpPraHUYECKUX COCIMHEHHUII.

OnpITel 110 1U(dy3un KUIAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JTBHIKCHUS.

Mopnens onbita lITepHa.

OnBbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOT O B3aMMO/IEH CTBUSI.

Mozeins, HIUTIOCTPUPYIOLIAs IIPUPOLY AABJICHUS I'a3a HA CTCHKU COCY/Ia.

OnBbIThl, WIUTIOCTPUPYIOLIME YPAaBHEHNE COCTOSHUS UJ1€aIbHOIO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxenepumenm, nabopamophuvle pabomoi

Omnpenenenne Mmacchl BO3JyXa B KJAaCCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUHl 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEpATypPbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXY TapaMeTpaMu COCTOSIHUS Pa3pekKEHHOr O rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckass cucreMa. BHYTpeHHss SHeprusi TEpMOJAMHAMUYECKOH CHCTEMBI U
crocoObl e€ n3menenus. KonuuectBo TemaoTsl u pabota. BHyTpeHHss Heprus oJHOATOMHOIO
uJealbHOro ra3a. Buspl Temonepenayun: TeJI0NPOBOAHOCTb, KOHBEKLUS, U3TyUeHHUe. Y 1elibHas
TeNJI0EMKOCTb BemiecTBa. KonnuecTBo TEM0THl MpU TEIlJIoNepeiaye.

[TonsTie 00 ammabatHOM mporecce. [lepBhiii 3aKOH TepMoaMHAMUKH. [IpuMeHeHue
IIEPBOI0 3aKOHA TEPMOJMHAMUKH K n3ormporueccam. ['paduueckas nunteprnperanus padboThI rasa.

Bropoii 3akoH TepMoauHaMuk. HeoOpaTtuMocCTh MPpOIeccoB B MPUPO/IE.

TenoBble MamuHbl. [IpuHIUIBL AelicTBUS TENIOBBIX MaluH. [IpeoOpa3oBanus sHEPruu B
TeruioBbIX MammHax. Koagduuuent nonesnoro neiictus TenioBoi MamuHbl. Hukn Kapho u
ero k03 QUIMEHT MOJe3HOr 0 JeHCTBUSA. DKOJIOrHUECKUe IPOoOIeMbl TEMI0IHEPT €TUKH .

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHME: JABUTraTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJIOAUIIBHUK, KOHIULIUOHED.

Jlemoncmpayuu



M3meHeHne BHYTpEHHEH SHEpruu Tejla IpU COBEpIIEHHM paboThI: BBUIET NPOOKU U3
OYyTBUIKM I10J] JIEUCTBUEM CKATOTO BO3JyXa, HarpeBaHue 3¢dupa B JAaTYHHOH TpyOke MyTEM
TpeHus (BUIAEOAEMOHCTPALIHS).

W3meHeHue BHYTpeHHEN SHEPruu (TeMIepaTypbl) Tea NpH Tenjonepeaaye.

OnbIT o aanabaTHOMY PacUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHET'O CrOpPaHUsl, pEaKTUBHOI'O IBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue yaenbHON TEeNI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pasoevie nepexoowvl

[Tapoobpa3oBanne u KoHIeHcauus. McmapeHue W KumeHue. AOCOMIOTHas W
OTHOCHTEJIbHAS BJIAXHOCTh Bo3ayxa. HaceleHHbli nap. YenbHas TemioTa napoodpa3zoBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopgHble Tesla. AHU30TPONMS CBONCTB KPUCTAJJIOB.

>KI/II[KI/I€ KpUCTaJUIbI. COBpeMeHHBIe MaTepuralbl. IInaBnenue u KpUucCTaJuIn3anus. YnaenbHas
TCILJIOTA IIJIaBJICHU . CY6HI/IM3HI/I5{.

YpaBHeHHe TEIIOBOro Oanamca.

TexHuyeckne yCTpOHCTBA U NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,

KaJJIOpUMETP, TCXHOJOI'NH1 MMOJIy4CHUs COBPCMCHHBIX MaTCpHajioB, B TOM YHucCJiec
HaHOMATCPpUAJIOB, U HAHOTCXHOJIOI'UU.

Jlemoncmpayuu

CBoOIICTBA HACHIILIEHHBIX NTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUH.

CriocoObl M3MEpPEHUs BIAYKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJIECHUS KPUCTAJJIMYECKOTO BEIIECTRA.
JleMoHCcTpanus KprucTauioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3MepeHne OTHOCUTENIBHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. DinekrpoauHaMuKa

Tema 1. Inekmpocmamuka

OnexTpuzauust Ten. OJEKTpudeckuil 3apsan. JlBa BuJa IJIEKTPUUYECKUX 3apsiioB.
[IpoBOIHUKH, TUATIEKTPUKU U Oy POBOJIHUKHU. 3AKOH COXPaHEHHUs 3JIEKTPUUECKOT 0 3aps/a.

B3aumoneiictBue 3apsnmoB.  3akoH Kynona. TodeuHbld  3JEKTpUYECKUN  3apsl.
Onextpuueckoe none. Hanpsok€HHOCTh 3nekTpuyeckoro noid. [lpuHnun cyneprno3unuuu
ANEeKTpUUECKUX nosnen. JInHum HanpsKEHHOCTU 3JEKTPUUECKOr O TOJISL.

PabGora cun oanektpocratuueckoro mois. Ilorennuman. Pa3sHOCTh  MOTEHIHANOB.
[IpoBOIHUKY U TUBJEKTPUKU B 3JIEKTPOCTATHUECKOM MoJje. Jlu3ekTpuyeckas IpOHULIAEMOCTb.

OnekTpo€MKOCTh. KOHIeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATopa. ODHEPrus
3apsYKEHHOT0 KOHJIEHCaTopa.

TexHuueckne ycTpolcTBa M IPAKTUYECKOE MPHUMEHEHHE: DJIEKTPOCKOIN, 3JEKTPOMETD,
ANIEKTpOCTAaTUYECKasl 3allUTa, 3a3€MJICHHE AJIEKTPONpPUOOpPOB, KOHJIEHCATOp, KOMUPOBAJIbHBII
amnmnapar, CTpyWHBbIH IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO M IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3auMonelicTBuE Ha3JIEKTPU30BAHHBIX TEl.

DNEKTPUUYECKOE MOJIE 3apSKEHHBIX TEIL.



[IpoBOJHUKH B 3JIEKTPOCTATUUECKOM ITIOJIE.

DJIEKTpOCTaTHUECKAs 3allMTa.

JIMPNEeKTPUKY B 3JIEKTPOCTATHYECKOM IT0JIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATopa OT IUJIOIIAAM IUIACTHH,
pacCTOSIHUA MEXAY HUMHU U AUJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHLKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHne 21eKTpOEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmoannstii 21ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIOBHS CYUIECTBOBaHUS IEKTPUUYECKOro Toka. McTouHuku Toka.
Cuna Toka. [locTosiHHBIN TOK.

Hanpspkenue. 3akon OMa 111 yyacTKa LEenH.

DnexTpuyeckoe COIPOTHUBJICHUE. YnenpHoe COIPOTUBJICHUE BEILECTBA.
[locnenoBarenbHOE, apaieNbHOE, CMENIAHHOE COEIMHEHHE ITPOBOAHUKOB.

Pa6ora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTh AJIEKTPUYECKOTO TOKA.

DNeKTpOABMKYLIAsl CUJla U BHYTPEHHEE CONPOTUBIICHUE MCTOYHHUKA TOKa. 3aKoH Oma Jis
NOJHOM (3aMKHYTOM) 3NeKTpuueckoil nenu. KopoTkoe 3aMbIkaHueE.

DneKTpOHHAsi HPOBOAMMOCTb TBEPBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBJIEHHS METAIJIOB
oT TeMIiiepatypbl. CBEpXIpOBOJUMOCTb.

DJIeKTpUYECKU TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MNpUMeECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CaoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M pPACIUIaBaX 3JIEKTPOIMTOB. OJIEKTPOIUTHYECKAS
JUCCOIMAIIMS. DIIEKTPOIIHU3.

DNeKTpUYEeCKUi TOK B ra3ax. CaMOCTOSATEbHBIA U HECAMOCTOATENbHBIN pa3pal. MoiHus.
[Tna3ma.

TexHuueckne yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHE: aMIepMeETp, BOJIbTMETD,
peocTaT, HMCTOYHUKUM TOKa, JJIEKTPOHArpeBaTelbHble MPUOOPBI, AJIEKTPOOCBETUTENbHbIE
puOOpbl, TEPMOMETP CONPOTHUBIIECHUS, BAaKyyMHBIH MO, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
ITOJIYIIPOBOJHUKOBBIN AMOJ, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCHMOCTh CONPOTUBIIEHUS LMWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
HOMEPEYHOr0 CEUEHUs U MaTepuala.

CMelaHHOE COEIMHEHNE TPOBOJHUKOB.

[Ipsimoe m3mepeHue 3aeKTpoABHKYLIeH cuibl. KOopoTkoe 3aMblkaHHe rajibBaHUYECKOIO
3JIEMEHTA U OLE€HKAa BHYTPEHHEr' 0 COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoil paspsi 1 IpOBOIUMOCTD BO3yXa.

OaHOCTOPOHHSISI IPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3y4yeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHre  JNEKTPOABMKYLIEM  CHIIBI  HMCTOYHMKA TOKA W €r0  BHYTPEHHErO
COIIPOTHUBJICHHUS.

HaGmoenne smexTponmsa.



Me:xnpeameTHble CBSI3H

Uzyuenue kypca ¢usuxu 6a3zoBoro ypoBHs B 10 Kijacce ocymIecTBIsETCS € y4E€TOM
COAEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O IO3HAHUS:
sBJICHHE, Hay4yHbI (akT, rumoresa, (usnyueckas BeIMYHHA, 3aKOH, TEOpHs, HaOII0/EeHUe,
9KCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHe CHCTeMbl YypaBHEHUU, IWHEHHas QyHKUus, mapadona,
runepoona, ux rpauky U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX HPOEKIUH HA OCH
KOOpPJUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: MexaHu4eckoe JIBXKEHUE B KHUBOH mpupoae, auddysus, ocmoc, TermnoodMeH
KHUBBIX OPraHU3MOB (BUIBI TEIJIONEPENAUH, TEMJIOBOE PAaBHOBECHUE), NIEKTPUUECKHUE SIBJICHUS B
JKUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEM U Tra3oB, JJICKTPUUECKUE
CBOMCTBA METAJIJIOB, YJIEKTPOJIIMTUYECKAS U CCOLMALINSL, TaJIbBAHUKA.

I'eocpagpus: BIa>KHOCTb BO3/yXa, BETPbI, OapOMeTp, TEPMOMETP.

Texnonozus: npeodpazoBaHUe IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPCHHUS B
TEeXHUKE, MOAIIMITHUKYU, HCIIOJb30BaHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHUKE (pakeTa,
BOAOMET U Jpyrue), JABUTaTelb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM
XOJIONMJIbHUK, KOHIULIUOHEDP, TEXHOJIOTUH MTOIY4EHUSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE
HAaHOMATEpHUAJIOB, W  HAHOTEXHOJOIMHM,  JJEKTPOCTATHYECKas  3alluTa,  3a3¢MJICHHE
ANIEKTPONIPHOOPOB, KCEPOKC, CTPYMHBIH NpPUHTEp, dSJEKTpOHArpeBaTesbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, FraJIbBAHUKA.

11 KJIACC
Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHan UHOYKYUA

IlocTossHHBIE MarHuThl. B3aummonelcTBHE IOCTOSHHBIX MAarHUTOB. MarsnutHoe moue.
BexTop MarHuTHOM MHAYKUUU. [IpuHIAI Cynepno3uuy MAarHUTHBIX 110JIeH. JINHMM MarHUTHOU
uHAyKuuu. KapTuHa JIMHUN MarHUTHOM MHAYKIMH II0JI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1one npoBOJHUKAa ¢ TOKOM. KapTWHa JIMHUN MHAYKIHMHM MarHUTHOTO IIOJI
JUIMHHOTO IIPSMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJBLIEBOI'O IPOBOJHHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanMonelictBre NpOBOIHUKOB C TOKOM.

Cuna AMmnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ wmonaydb M HampaBieHue. [IBU)keHHE 3apsHyKEHHOW YacTULbl B
OJTHOPOJHOM MarHuTHoOM noje. Pa6ora cumsl Jlopenua.

SIBnenne dnmeKTpoMarHuTHOM MHAyKUMU. IIOTOK BekTOpa MAarHUTHOW HWHIYKIUH.
OnexTpoABMKYLIAas CUIa HHAYKIMH. 3aKOH JIEKTPOMarHuTHON nHAyKuuu Papases.

BuxpeBoe sisiekTprueckoe mose. DJEKTPOABMIKYINAsl CHIa HMHAYKIMM B IIPOBOJHUKE,
JBHUKYILIEMCSI IOCTYNATENbHO B OAHOPOJIHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€eHNE CAaMOMHAYKIIMH. DIEKTPOIBUKYILAS CHJIa CAMOUHIAYKIUH.

OHeprusi MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DNeKTPOMarHuTHOE MOJIE.

10



TexHuyeckne yCTpoWCTBA M IPAKTUUECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHMTHI,
3JIEKTPOMArHUThI, 3JIEKTPOJBUIaTENb, YCKOPUTEIN IEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOI'O IIy4YKa MArHUTHBIM I10JIEM.

JInHUY MHAYKIIMY MarHUTHOTO MOJISL.

B3auMmoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOJIUTA.

SIBneHME 3JIEKTPOMAarHUTHOW MHYKLIHH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJBMIKYIIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOIO
IIOTOKa.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHne MarHuTHOIO MOJISI KATYLIKH C TOKOM.

HccnenoBanue AeMCTBUSI TOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBJICHUS 3JIEKTPOMAarHUTHON MHIyKLIUU.

Paznea 5. Kose0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koa1eo0anus

Konebatenpnass cucrema. CBoOoaHble MexaHudeckue KosiebaHus. [ apMoHUYeckue
konebanus. Ilepuon, wactora, amrmumtyaa u ¢aza konebaHuid. IIpyXUHHBIH MasTHUK.
MartemaTtudeckuii MasTHUK. YpaBHEHHE TrapMOHUYecKuX Kosebanuil. IlpeBpaliieHne sHepruu
IIpU TApMOHUYECKUX KOJIEOaHUSIX.

KonebatenpHblit  KOHTYp. CBOOOAHBIC 3JIEKTPOMAarHUTHbIE KOJNEOaHHWS B HJCATLHOM
KOJIE0aTEIbHOM KOHType. AHAJOIMs MEXJIY MEXaHM4YECKMMH M 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICATHHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aryxarooliux KosieOaHUsAX. BoIHY)XIeHHblE MEXaHMYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOAHMUSL.

[Tepemennsiii Tok. CUHYCOMJAJIbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIIIMTYIHOE U I CTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HAIPSKEHUS.

Tpanchopmartop. IIponsBoacTBo, mepemaya M MOTPEOICHHUE AIEKTPUUECKOW HHEPTHUH.
DKOJIOTUYECKUE PHUCKUM TMpU MPOU3BOJACTBE AJIEKTposHepruu. KynpTypa HCIOIb30BAHUS
3JIEKTPOIHEPIrUU B IOBCEITHEBHOM KU3HMU.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE TPUMEHEHUE: 3JJIEKTPUUECKUN 3BOHOK,
TeHePaTop MEPEMEHHOIO TOKA, JIMHUM 3JIEKTponepenay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojaeOaTebHON cucTeMbl (IPY>KUHHBIN UM MaTeMaTHYECKHUI
MasITHUK).

Halnronenne 3aTyxarmmx KojaeOaHuii.

HccnenoBaHue CBOMCTB BHIHYKEHHBIX KOJIEOaHUH.

Habmonenne pezonanca.

CB0OOHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.

11



OcuuiorpaMmel — (3aBUCUMOCTH  CHUJIBI TOKAa U HAIPsDKEHUS OT BPEMEHH) JUIA
AJIEKTPOMATrHUTHBIX KOJIEOaHUM.

Pe3onaHnc npu mocienoBaTeNbHOM COEJUHEHUM PE3UCTOpa, KAaTYIIKH MHIAYKTHUBHOCTH U
KOH/IEHcaTopa.

Mogenb JTUHUY 3JIEKTPOrepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH IEpUOJIa MaJbIX KOJeOaHU Ipy3a HA HUTH OT JAJIMHBI HUTH U
Macchl I'py3a.

HccrnenoBaHne NEPEMEHHOrO0 TOKAa B ILENHM M3 IOCIENOBATENbHO COECIUHEHHBIX
KOH/IEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbLE 60IHbL

MexaHnudeckue BOJIHBI, yciaoBus pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs!
n januHa BoJHbL Ilomepeunble M mponosibHble BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3BykKa.

DJEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSl M3JIy4EHUs DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTtauus BekTopoB E, B, V B snexkrpomarautHoil BosiHe. CBOWCTBa 3JEKTPOMAarHUTHBIX
BOJIH: OTpa)keHHe, IpeloMiIeHHe, nojsipu3anus, audpakuus, uHTepdepeHuus. CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpHMeHEHHEe 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

ITpuHIMIIBI paarocBs3K U TeneBuaeHus. Panqnonokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaIOILe cpebl.

TexHuueckue ycTpolcTBa M IPAaKTHUECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI,
yIAbTPa3BYKOBasl JMAarHOCTUKAa B TEXHMKE M MEIUIMHE, pajap, paauoNpUEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meus.

Llemoncmpayuu

OO6pazoBaHue U pacnpoCTpaHEHHUE MONEPEUHBIX U MPOAOJIBbHBIX BOJIH.

Kounebmromeecs Te10 Kak MCTOYHUK 3BYKa.

Haburonenue oTpakeHus ¥ MPEeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenue nareppepeHuu 1 qupakiii MEXaHU4ECKUX BOJIH.

3BYKOBOH pE30HaHC.

HaOmoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJOW W 4YacTOTOM
KOJIeOaHUIA.

HccrnenoBanne  CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKEHHE, IIPEIIOMIICHUE,
nosnspuzanys, Audpakus, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHoe pacpocTpaHeHHe CBeTa B OJHOPOIHOM cpefe.
JIyu cBeta. ToueyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHbI OTpakeHUs cBera. IlocTpoeHue n300pakeHUM B IJIOCKOM
3epKalie.

[Ipenomnenne cBera. 3akOoHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIA TOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbI yros MOJHOTO BHYTPEHHETrO
OTpa’KEHHUS.

Jucnepcus ceeta. CroxkHbli coctaB Oenoro csera. L{Ber.
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CoOuparonme u pacceuBamomue nUH3bL. ToHkas mnuH3a. DOKYCHOE pacCTOSHHE U
OITHYECKAs cujia TOHKOM JMH3bL. [locTpoenne nzo0pakeHnii B COOMPAIOIINX U PACCEUBAOLINX
mH3ax. @opmya TOHKOH JIMH3bI. YBEIUYEHHE, JaBAEMOE JIMH3 0.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKU. Y CIOBUS
HaOJIIOJCHUS MAKCUMYMOB 1 MUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuust cBera. [udpaknuonHas pemérka. YCIOBHE HaOMIONCHHS TIaBHBIX
MaKCHMYyMOB TIPH MTaJICHIH MOHOXPOMAaTHIECKOT'0 CBETa Ha MU(PAKIIMOHHYIO PEHIETKY.

ITonspuzanus csera.

TexHu4eckre YCTpOHCTBA W TPAKTUYECKOE IMpPUMEHEHHe: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAs
peleéTKa, MoIsIpou.

Jlemoncmpayuu

[IpsimonuHelHOe paclpoCTpaHEHHE, OTpak€HUEe W IHpesiomyieHHe cBera. Onrtuueckue
prOOPBHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue CBOMCTB M300pakeHUH B IMH3AX.

Monenu MUKpocKoIna, TelecKona.

HaGmronenne narepdepeniinu cBera.

Ha6mronenne nudpakiuu ceera.

HaGmronenne nucnepcnu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIbI0 TU(PPAKIIUOHHOMN PELIETKH.

HaGnronenne monsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopruvle pabomol

N3mepenne mokaszaTess MpeToMIICHHS CTeKJIa.

HccnenoBaHue cBOMCTB H300pakeHUH B JINH3AX.

Habmonenne nucrnepcuu cBeta.

Pa3znen 6. OcHOBBI ClIeNIMAIBHOV TEOPUU OTHOCHUTEJIbHOCTH
I'paHuLBI TPUMEHUMOCTH KJIAaCCMYECKOM MexaHukH. [locTynarsl cnenuanbHOM Teopuu
OTHOCUTEIBHOCTU: HMHBApUAHTHOCTb MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCHUTEIBLHOCTH DUHIITEHHA.
OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHU U COKPAILIEHUE IJTUHBI.
DHeprust U UMIYJIbC PEJIITUBUCTCKON YaCTUILIBL.
CBs13p Macchl € SHEPrUueil 1 UMITYJIbCOM PENATUBUCTCKON YaCTUIbl. DHEPrHUsl TOKOS.

Paznen 7. KpantoBas pusuka

Tema 1. Dnemenmol K6AHM 0G0 ONMUKU

®otonbl. Popmyna [lnanka cBsizu 3HEpruu (HOTOHA C €ro YaCTOTOM. DHEPrus U UMIYJIbC
¢doToHa.

OtkpeiTne u wuccienoBanue ¢otoddpdexra. Onwvitet A. I'. CromeroBa. 3aKoHBI
¢doroapdexra. YpaBuenue Ditnmrerina st potorddexra. «Kpacuas rpanuna» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JleGenena.

XHUMHUYECKOE IEWCTBUE CBETA.
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TexHuueckne yCTpOHCTBa M INpPAaKTUYECKOe NpUMEHEHHe: (OTOdJIEMEHT, (POTonaTyuK,
COJTHEUHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHeMIHEro poroaddexra.
Ceeroauon.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccestHuto o -yactuil. [lmanerapHas
Mozenb atoMa. [locrynatel bopa. M3nmyuenue u norjouieHue GOTOHOB NPU MEPEXOJE aToMa C
OJIHOTO YpOBHsI 2HEpruu Ha Jpyrod. Buabl crekTpoB. CHeKTp ypOBHEW »HEpPrud aToma
BOZOpOJA.
BonHoBsle cBoMcTBa yacTull. Bonuel ne bpoisa. KopnycCKynspHO-BOJIHOBON Ayaau3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHUE.
TexHuyeckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIM aHaIu3
(criekTpockolt), 1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenue NIMHBI BOJIHBI JIa3epa.
HaburoneHne muHeiyaThiX CIIeKTPOB U3JTyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
Halnronenne muHeuaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOEHus  sapa. OTtkpeiTHE
panuoaktuBHOCTH. OnbIThI Pezepdopaa mo onpeaeneHno cocTaBa paJnoakKTUBHOTO U3ITydEHHS.
CoiicTBa anba-, 6eta-, raMMa-u3iydeHus. BiusiHue paguoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OtkpbiTHE mpoToHa M HeWTpoHa. Hykionnas mozpens sapa ['elizenOepra—liBaneHko.
3apsin sigpa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacnaa. DIEKTpOHHBI M MO3UTPOHHBIN Oera-pacnan. ["amma-usinydeHue. 3akoH
pazvoaKTUBHOIO pacrasa.
DOHeprus CBsI3U HYKJIOHOB B spe. SlnepHble cuibl. JlegekT Macchl sapa.
Snepuble peakuuu. JleneHue u CUHTES siiep.
SAnepubiii peaktop. TepmosiiepHbli cuHTe3. [IpoOneMbl M TMEPCIEKTHUBBI  SIEPHOU
SHEPreTUKHU. DKOJIOTUYECKHE ACIIEKTHI AEPHON SHEPTrEeTUKU.
OneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
Mertobl HAOMOACHUS U PETUCTPALIMU SJIEMEHTaPHBIX YACTHIL.
®dynnaMeHTanbHbIE B3auMoiecTBUA. ENMHCTBO pu3nueckoit KapTHHBI MUPA.
TexHuueckre yCcTpoiCTBa M NPAKTUYECKOE NPUMEHEHUE: NO3UMETp, KaMmepa Buibcona,
SIEPHBII peakTop, aToOMHas 6omoba.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOLIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. Di1eMeHTBI aCTPOHOMHUHM M aCTPOPU3UKHU
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Oransl  pa3BUTUS  acTpoHoMmuM. [lpukinazHoe M MHUPOBO33PEHYECKOE  3HAUCHHE
aCTPOHOMMH.

Bun 38é3nH0r0 He6a. Co3Be3aus, sipkue 3BE3/bl, IUNIAHETHI, UX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. ComHeuyHass akTUBHOCTb. Mcrounuk sHeprum CosiHoa W 3BE3A. 3BE3IBI, HX
OCHOBHBIE€ XapaKTEpUCTUKH. JlmarpaMma «CHEKTPaJIbHBI KJIacC — CBETUMOCTBY». 3BE3JBI
IJIABHOW IIOCJIEIOBATEIbHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTb» i 3BE3] TJIAaBHOM
MIOCJIEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE€3a. COBpEMEHHbIE MPENCTaBICHUS O
MIPOUCXOKIEHUU U 3Bomonny CoJHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii [1yTs — Hama [Nanaktuka. [Tonoxenue u npuxenue Connna B ["anmaktuke. Tumbl
rajlakTuk. Paguoranaktuku u kBasapsl. UEpHBIE IbIPBI B SApax rajJakTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akoH XaO6ma. Pazberanme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

MacmrabHas cTpykTypa BeenenHoi. MeraranakTuka.

Hepewménnble npo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenust HeBOOPYKEHHBIM I1a30M C UCIONb30BAHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUN
IUISL ONPEAETICHUS MOJI0KEHUSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE CO3BE3/1Us
CesepHoro nosymapus 1 spkue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, nnanet, Mueunoro [lyTu.

O6o0maronee NOBTOpeHue

Ponp ¢u3ukum u acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMATIHLHOU U
TUYECKON cdepax JesATeNbHOCTH YeNOBeKa, poJib M MeCcTO (U3MKM U acTpOHOMHH B
COBpEMEHHOW Hay4yHOHl KapTHHE MHpa, poiib (usnueckoil Teopun B (HOPMHUPOBAHUU
MpeCTaBICHUN 0 PU3NUECKON KapTUHE MHUpa, MECTO (PU3NUECKON KapTUHBI MUPA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAaYyUHbIX IIPECTaBICHUN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 11 kiacce ocyliecTBiseTcsl ¢ y4€TOM
COZIepP)KATENBbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meoswcnpeomemnuvle nonsmus, CBSI3aHHbIE C W3YYEHHEM METOAOB HAyYHOI'O I1O3HAHMUS:
sBJEHUE, HayuHbId (akT, rumoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAeHue,
9KCIIEPUMEHT, MO EIIUPOBAHKE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKUE (YHKIMHU: CHHYC,
KOCHHYC, TAQHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXAECTBO, BEKTOPBI M HX
IPOEKLMU HAa OCH KOOPIUHAT, CIOXEHHE BEKTOPOB, MPOU3BOAHBIC 3IEMEHTApHbIX (DYHKIIMHA,
MPU3HAKU TIOA00MS TPEYTrOJILHUKOB, ONpe/eleHe IO II0CKUX (GUryp u oobéma Te.

buonocusa: snextpuueckue SBICHUS B JKUBOM IMPUPOAE, KOJeOaTEesbHbIE IBUKEHUS B
KUBOW TPHUPOJE, ONTHUECKUE SIBICHUS B >KMBOM INpPHUpPOJAE, NEHCTBUE paJAMallUd Ha >KUBBIE
OpPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININYECKON PEIETKH, CIIeKTPAJIbHBIA aHATH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KU MAarHUTHBIX pyl, (GOTOCHEMKA 3eMHOMN
ITOBEPXHOCTH, MPEACKA3aHNUE 36MIICTPSICEHUN.
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Texnonocus: JTMHUU 3NEKTPONEpeaayd, FreHepaTop MEPEMEHHOTO TOKA, AJIEKTPOJBUTrATEb,
UHAYKIMOHHAs Medb, pajap, paJuoNpuéMHHK, TeIeBU30p, aHTeHHa, TenedoH, CBU-mneus,
MIPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHast OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOro mpenMera «®DPu3mka» Ha ypOBHE cpeaHero olimero odopa3oBaHUs
(6a30BBIi  YpPOBEHb) JODKHO  OOECIEUUTh  JOCTHIKCHHE  CICAYIONUX  JINYHOCTHBIX,
METANPEMETHBIX U IIPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIuuHOCTHBIE pE3yibTaThl OCBOEHMS yueOHoro npenMera «®dusuka» IOIKHBI OTpakaTb
TOTOBHOCTh M CIIOCOOHOCTh O0YYaroIMXCs PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAllUH, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJeHul, COOTBETCTBYIOIIMX TPAaJULMOHHBIM LIEHHOCTSIM POCCHUMCKOro oOIIecTBa,
paciiupeHre KU3HEHHOI' O OIBbITa U ONbITa JAEATEIbHOCTU B IIPOLECCE PEaM3alMid OCHOBHBIX
HaIlpaBJIEHUM BOCIIUTATEIbHOM JAESITENIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:knaHCKOro BOCHIUTAHMS ¢

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MLIMHM  OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUIICKOTo 00IIeCTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEYENIOBEUYECKUX T'yMAaHUCTUYECKUX U JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B HMHTEpEcaxX I'pa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIIpaBJIeHUU B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHME B3aUMOJIEHCTBOBATh C COLHUAIbHBIMM HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSIMH M Ha3HAUYEHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM €A TEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS

c(OpPMUPOBAHHOCTb POCCUNCKOM Ipa’KAaHCKON HAEHTUYHOCTH, NaTPUOTU3MA;

[IEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUICKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUYECKOI'0 TOBEICHNUS;

CHOCOOHOCTb OLIEHHMBATh CUTYAal[MI0 U IPUHUMATh OCO3HAHHBIE PELIEHMS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YU CIIE B I€SITEILHOCTH YUEHOT O;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTH4€eCKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIOUasl 3CTETUKY HAyYHOIO TBOPYECTBA, IPUCYIIETO
(dbu3nYecKoil HayKe;

5) TpyA10BOT0 BOCIIMTAHUS

UHTEpEC K pa3IuyHbIM cdepaM NpoPecCHOHAIBHON JeATEeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymien
npodeccuu U pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JacTH (U3HUKH Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMS:

C(OPMUPOBAHHOCTb 3KOJOIMYECKOH KYyJIbTYypbl, OCO3HAaHUE TIJ00AJIBHOIO XapaKTepa
HKOJIOTMY ECKUX TTPOOIeM;
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IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUI B OKpYXaIOIIEH cpelle Ha OCHOBE 3HAHUS
Lened yCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

pacliupeHrue OmnbiTa JEeSITeJbHOCTH SKOJOTMYECKOW HAIpPaBIEHHOCTHM Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 110 QU3HKE;

7) EHHOCTH HAYYHOT'0 MO3HAHMA:

C(OPMHUPOBAHHOCT MHMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HUZNYECKON HAYKU;

OCO3HAHHE LIEHHOCTH HAay4YHOH J1eATEeIIbHOCTH, TOTOBHOCTh B IpOIlecce U3ydeHHs (PU3NKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTebHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeliCTBUS
Bba3oBble Jornueckue 1eMCTBUA:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPENENATh LENU AeATeIbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (PHU3UUECKUX SBIICHUSX;

pa3pabaThIBaTh IJIAH pEIICHUs MPOOJIeMbl C yYETOM aHAIM3a UMEIOIINUXCS MaTepHalbHbIX
U HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM,
OILICHUBATh PUCKH MOCIIEICTBUN e TEIHbHOCTH;

KOOPJIMHUPOBATh W BBHINOJIHATH pabOTy B YCIOBHUSX PEAbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibCKue AeiCTBUA:

BIIAQJICTh HAYYHOW TEPMHUHOJOTHEH, KIFOYEBBIMU TOHATHSIMU W METOAaMH (PU3UdecKoit
HayKu;

BJIQJICTh HABBIKAMHU Y4E€OHO-MCCIIEIOBATEILCKOW U MPOEKTHOM JEsITeIbHOCTH B 00JIacTU
(bu3nKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIFHOMY ITOMCKY METOJIOB PEIIeHUs 3a/1a4
(hU3HYECKOro CoMepKaHMs, MPUMEHEHHUIO PA3JIMYHBIX METOIOB MTO3HAHUS;

BIIAJICTh BUJAMU JICSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaLNH,
npeo0pa3oBaHUI0 W TMPUMEHEHHIO B PAa3MYHBIX YYEOHBIX CUTyalUsX, B TOM YHUCJE TMpH
CO3/IaHUU YYEOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISIBJISITh NPUYMHHO-CIICACTBEHHbIE CBS3M M aKTyaJU3UpOBaTh 3a/ayy, BBIIBUIaTh
TUIIOTE3y €€ peIlleHUs, HAaXOAMTh AapryMEHThl [JIsl JOKa3aTelbCTBA CBOMX YTBEpXKIACHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATH MOJYYEHHbIE B XOAE€ pELIeHUs 3a7auyd pe3yJbTaThl, KPUTHUYECKHU
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIIbHOW NESTEIbHOCTH, B
TOM YHCJIE TIPU U3y4EeHUH (PU3UKH;

JlaBaTh OI[EHKY HOBBIM CHTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUCCKYIO 00JIACTh KU3HEEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJEH, IIPEJIaraTh OPUTHHAIBHBIC MOAXO0/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 337241, JOMYCKAIOIINE aAIbTePHATUBHBIC PEIICHUS.

Pabora ¢ nngopmanueii:
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BJIAJCTh HABBIKAMH IOJy4eHUs MHPOpMalMU (U3MUECKOr0 COAEPKAaHUSA M3 MCTOUYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITENbHO OCYLIECTBJISITh TIOMCK, aHaJM3, CHUCTEMATH3alUIl0 U
MHTEPIpeTalnio HH(POpPMaLUK Pa3InYHBIX BUAOB U (GOPM MPEACTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMaLIUK;

UCMOJb30BaTh CpEACTBA HMHPOPMALMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B
pellIeHUN KOTHUTHBHBIX, KOMMYHMKATHUBHBIX M OPraHU3alMOHHBIX 3a7ad4 C COOJIIOJEeHUEM
TpeOOBaHUIl SPrOHOMUKHU, TEXHUKU 0E30MaCHOCTH, TUTHEHBI, pecypcocOepexeHusi, MPaBOBbIX U
ATHUYECKUX HOPM, HOpM WH(OPMAITMOHHOM 0€e3011acHOCTH;

CO3/1aBaTh TEKCTHl (DU3UYECKOTO COMAEpKaHHs B pa3NUYHBIX (opmMaTax C y4ETOM
Ha3HaueHus: UWHGpOpMAlUMUM U LEJEeBOM ayIuTOpuHu, BbIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTABIICHUS M BU3YyaJIN3alliH.

KoMMyHHKAaTHBHBIE YHMBeEpPCaAJbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIIATH OOIIEHNE Ha YPOKax (PM3UKU U BO BHEYPOUHOU JESITEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOHPIUKTHBIX CUTYallUuid U CMAT4aTh KOH(IUKTEI,

pa3BEPHYTO W JIOTMYHO H3J1araTh CBOK TOYKY 3PEHHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CpEICTB;

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHON M MHAWBHIYaIbHOU pabOThI;

BBIOUpATh TEMAaTHKY W METOJAbl COBMECTHBIX JCHCTBUM C yuy€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEM Ka)/10r0 4Je€Ha KOJUIEKTUBA;

IIPUHUMATh 1€ COBMECTHOW J€ATEIbHOCTH, OpPraHU30BBIBATH U KOOPAWHHUPOBATh
JEUCTBUSL MO €€ TOCTHIKEHHUIO: COCTaBJIATh IJIaH JEWCTBUU, PACHPENEIATh POJU C YYETOM
MHEHHH y4aCTHUKOB, 00CYXAaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa M KaXKJOT0 YUYaCTHHKA KOMAaHJIbl B OOLIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh MJIEM C TO3MIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B pA3JIMYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, OBbITh MHUIIMATHBHBIM.

PerynsiTuBHbBIC YHHBepcaabHbIe y4eOHbIe 1eiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYILIECTBJISTh MMO3HABATENbHYIO JAESITENbHOCTh B 00NAcTH (DU3UKH U
ACTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a4a4H;
CaMOCTOSTEJIbHO COCTaBJIATh IIJIaH PELIEHUs PAacu€THBIX M KAaYeCTBEHHBIX 3aj]lay, IJIaH
BBIMIOJIHEHUS TPAKTHYECKOH paboThl C y4€TOM MMEIOUIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEAIOYTECHUI;
JIlaBaTh OI[EHKY HOBBIM CHUTYaIIHIM;
paciupsTh paMK1 y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;
JienaTh OCO3HAHHBIN BBIOOp, apryMEeHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;
CroCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO OHPYIUIIMA B 00MacTd (PHU3UKH,
IIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPO.1b, IMOLIMOHAJIbHbII HHTE/JIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HaBbIKAMU IIO3HABATENbHON peduieKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX JEHCTBUI
Y MBICJIUTEIIbHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEPIIEKCUH ISl OLIEHKH CUTYyalllH, BBIOOpa BEPHOIO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTHUX IPH aHAJIN3€E PE3yJIbTaTOB AESITENbHOCTH;

IIPUHUMATh ce0s, IOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPT'YMEHTHI IPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB ACSATEIbHOCTH;

IIpHU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLINOKHU.

B nporecce 10CTHXKEHNS TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMMBbl 110 GU3UKE A1
YPOBHS cpefHero o0mero o0pa3zoBaHusl y OOYyYarOIIMXCSl COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, IpeAnonaraloumi chopMupoBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIETr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJIETh HAIIPABJICHU I Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHON C(epbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoBaHus, BKJIIOUYAIOLLET O CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHME, CIIOCOOHOCTh aJaNTUPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSAM U IPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO L€ U YCIIEXY,
ONTHMM3M, HHULIUATUBHOCTh, YMEHHE I€UCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEW;

AMIMATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBLHOE COCTOSIHUE IPYTHX,
YUUTBIBATH €r0 IIPU OCYIIECTBIEHUHU OOIIEHNUS, ClIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BHICTPaUBaTh OTHOILIEHUS C IPYTHUMHU
JIOABMHU, 320 0TUTHCS, IPOSABIISATE HHTEPEC U pa3peiiaTh KOHGIUKTHI.

NPEJAMETHBIE PE3YJIbTATBI

K xonny obyuenus B 10 kiacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaxatb COPMHUPOBAHHOCTh Y O0yUAIOMINXCS YMEHUI:

JIEMOHCTPUPOBaTh Ha MpPUMEPax pojb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHM U TEXHOJIOTMM, B IPAKTUYECKON
eI TEIILHOCTH JIIOJCH;

YUUTBIBATh TPAHUIBl NPUMEHEHMs] H3YyYEHHBIX (U3MUECKUX Mojesiell: MaTepuasbHast
TOYKa, MHEpLUalbHas CUCTeMa OTcuYéra, abCOMOTHO TBEPAOE TENO, WACATBbHBIM Tra3, MOJAEIH
CTPOCHHUs ra30B, KUIKOCTEH M TBEPABIX TEJ, TOYEUHBIH DJIEKTPUUECKUN 3apsi NpU PELICHUU
bu3nueckux 3agay;

pacno3HaBaTh (U3UUECKUE SBJICHHUS (IpoLecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJSIPHO-KNHETUYECKON TEOpUM CTPOEHMs BEIIECTBA U DJIEKTPOAMHAMUKHU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE IPSMOJMHEWHOE JBI)KEHHE, CBOOOJHOE NajJeHue Tel,
NBIDKEHUE TI0 OKPYKHOCTH, WHEpIUs, B3aumonencrsue Tten, auddysus, OpOyHOBCKOE
JBUKEHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX Tel, U3MEHEHHe o0b&Ma Tel NMpU HarpeBaHUH
(oxJakJ1IeHNN), TENJIOBOE paBHOBECHE, UCIapeHue, KOHIEH CAllMsl, TUIaBJIeHUe, KpyU CTaIn3amus,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIIEHUE JIaBJIEHUS Ta3a MpH €ro HarpeBaHUM B 3aKPHITOM
cocyzie, CBSI3b MEXKJIy IapaMeTpaMM COCTOSHUS ra3a B M30MpoLeccax, SJIEeKTpu3anus Ted,
B3aUMO/ICHCTBHE 3aPSAI0B;
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OIMCBIBATh MEXAaHMUYECKOE ABMKEHHUE, UCIOJb3ysd (U3UYECKUE BEIUYMHBI: KOOPIUHATA,
IyTh, NEpEeMEIEeHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujia, UMIIYJIbC Tejla, KUHEeTUYecKas
SHeprus, MOTEHIHallbHAs SHEprus, MexaHuuyeckas paboTa, MeXaHHWYEeCKas MOIIHOCTb, IpH
OMMCaHUU MPAaBWIBHO TPAaKTOBAaTh (PU3UUYECKUI CMBICI HCIOJIB3YEMBIX BEIMYMH, UX
0003HAUEHUS U €UHUIIBI, HAXOAUTH (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (U3HUYECKYIO BEIUYUHY
C IPYT'MMH BEeJTMUUHAMU;

ONKCHIBATh M3YyUYEHHBIE TEMJIOBbIE CBOWCTBA TEl U TEIJIOBBIE SBICHUS, MCIIONb3YS
¢u3nuecKkue BEIMYMHBL JaBIEHHE Trasa, TEMIEpaTypa, CpeOHssl KHHETH4ecKas »Heprus
Xa0THYECKOI0 JBMKEHUS MOJIEKYJ, CpEIHEKBaJApaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSS SHEprus, padora rasza, KodQQUIMEHT NOJE3HOrO0 IEUCTBUS TEMJIOBOTO
JIBUTATENs; IPU ONKMCAHUHU MTPABUIIBHO TPAKTOBaTh (GU3NUECKUI CMBICI MCIIOIb3YEMbIX BETUYHH,
UX OOO3HAYECHUS W EIWHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME MAHHYIO (PU3HYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAM;

OIUCHIBATh U3YYECHHBIE JJIEKTPUYECKHE CBOMCTBA BEILECTBA MU DJIEKTPUYECKUE SIBJICHUSA
(mporecchl), UCIONB3Ysl (U3MUECKUE BEIMUMHBL: AJIEKTPUUECKUN 3apsill, SJIEKTPUUECKOe IoJe,
HanpsHKEHHOCTh  I0JIs1, IOTEHLMal, Pa3HOCTb IIOTCHLMAJIOB;, IPU OINMUCAHUM IIPABHIIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYCHHS U EJUHMIIBI;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BEIUYNHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOLIECChl M SIBIEHHS, UCNOJb3ysd (U3UYECKUE 3aKOHBI U
MPUHLMIBL 3aKOoH BcemupHoro tsarorenus, |, Il u |1l 3akonst HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOW PHEPruu, 3aKOH COXPAHEHUS UMIYJIbca, NPUHIUI CYNEPHO3ULIUN CUJL, TPUHIIMII
paBHOIIpaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, T'a30BbIe 3aKOHBI, CBS3b CpeJHEH KUHETHMYECKOH SHEpPruu TelIOBOr0 IBUIKEHUS
MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoil, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOro 3apsia, 3akoH KylioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHNE U YCIIOBHS (TPAHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIMIIBI AEHCTBUSI MAILMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuuaTh yCI0BUA UX 0€30I1aCHOIO MCIOJIb30BAaHUS B IOBCEHEBHOU XK U3HU;

BBIMOJTHATh JKCHEPUMEHTHI IO HMCCIENOBAHMIO (U3UYECKUX SIBICHHA M IPOIECCOB C
UCIOJb30BAHUEM IPSAMBIX M  KOCBEHHBIX HM3MEpPEHMH, Npu 3TOM  (OpMYJIUpOBATH
npobiieMy/3ajayy W TUIOTE3y y4yeOHOro OKCIEpUMEHTa, coOupaTb YCTAHOBKY U3
IPEIOKEHHOT0 000py10BaHMsl, IPOBOAUTE ONBIT U (POPMYJIMPOBATH BHIBOABI;

OCYILECTBIIATh IpPSMble M KOCBEHHbIE HM3MEpEeHUs (PU3NYECKUX BEJIUYUH, NPU 3TOM
BBIOMpATh ONTHUMAJIBHBIM CHOCO0 M3MEpPEHHs M MCIIOJIb30BaTh H3BECTHBIE METONbl OLIEHKU
MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXKAY (GHU3NYECKMMU BEIMYMHAMU C HCIOJIb30BaHUEM
OPSAMBIX M3MEPEHUH, HpU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTAThI
MOJTy4YE€HHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUJAE TAaOIMLl U rpaHKOB, J€JIaTh BHIBOJBI
10 pe3yJibTaTaM UCCIEI0BaHUS;

co0oaTh mpaBuiia O€30MacCHOrO TpyJda IpU IMPOBEIEHUU HCCIENOBAaHUN B paMKax
y4eOHOro JKCIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKO M MPOEKTHOM JeATEeIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTETIBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemiaTe pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKONl MOJIEeNblo, HCIONb3Ys
¢u3nUecKue 3aKOHBI ¥ MPUHIIUITBI, HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4d BEIOUPATh (PU3HUYECKYIO
MOJIeNlb, BBIACIATH (U3UYECKUE BEIUYMHBI U (POPMYJBI, HEOOXOTUMBIE s €€ pelIeHus,
IIPOBO/IUTH PACUETHI U OLEHUBATh PEATbHOCTh MOJYUYEHHOI'0 3HaUEHUS (PU3NUYECKON BETUYMHBI;
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pelaTh KaueCTBEHHBIE 33/1aYd: BBICTPAWBATH JIOTUYECKU HEMPOTHBOPEUYHUBYIO LIETIOYKY
paccyxJIeHU# ¢ OIOpOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCMOJb30BaTh IPU PELICHHWM Y4YEeOHBIX 3aJady COBpPEMEHHbIEe HH(OpPMAaIOHHbIE
TEXHOJIOTUU Il TOHUCKA, CTPYKTYPUPOBAHMS, MHTEPIpPETAlMU U IpPEICTAaBICHUS Y4eOHOH u
HAy4YHO-TIONMYJISAPHON MH(OpPMAIMK, MNOJYYEHHOW M3 pPAa3IMYHBIX HMCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeM Y0 HHPOPMAIHIO;

MPUBOIUTH TPUMEPHI BKJIaJla POCCHUCKUX M 3apyOSKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BsCHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJOTHIA;

UCMOJb30BaTh TEOPETUYECKUE 3HAHUSA 1O (U3MKE B TOBCEJHEBHOM JKU3HM I
obecrieueHus1 0€30MaCHOCTH MPH OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMHU, JJIs
COXPaHEHUS 37J0POBbS U COOJIIOEHHUSI HOPM 3KOJIOTMUECKOI0 IOBEIEHUS B OKPYXKAIOUIEH cpele;

paboTaTh B rpyIilie ¢ BHIMOIHECHHEM Pa3IMYHbBIX COIMAIBHBIX POJIEH, MIIAHHPOBATH PadOTy
TPYyNIbl, PAMOHAIBHO pacHpeAesiATh OOS3aHHOCTH M IUJIAHUPOBATH JIEATEIHHOCTH B
HECTaHJAPTHBIX CUTYallUsX, aJeKBaTHO OLEHHBATh BKJAJ Ka)KJOr0 W3 YYaCTHHUKOB TPYMIbI B
peleHue paccMaTpruBaeMoi MpoOIeMBl.

K xonny o6yuenust B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBaTh Ha MPUMEpPax pojib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU M TEXHOJOTUH, B MPAKTUYECKOM
NeSITeIbHOCTH JIIO/I€H, LIEIOCTHOCTh U €JUHCTBO (PU3UYECKOM KapTUHBI MUPAa;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOJENeH: TOUYCUHBIN
NIEKTPUYECKUI 3apsi, Jyd CBETa, TOYEUHBIH HCTOYHUK CBeTa, sJepHas MOJelb aroMma,
HYKJIOHHasI MOJ[€JIb AaTOMHOT O si/ipa MpU pPelIeHuH PU3NUEeCKUX 3a]1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAHTOBOW (PM3UKHU: 3JIEKTpHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MArHUTHOE JEHCTBUS TOKa, B3aUMOJIEWCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs
WHIYKIUSA, JeWCTBHE MAarHUTHOT'O TOJII Ha NPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsj,
AJIEKTPOMArHUTHbIE KOJeOaHUs U BOJHBI, MPIMOJIMHEHHOE PaCIpOCTpaHEHUE CBETA, OTPaKEHHE,
npenomiieHue, WHTephepeHnrs, audpaknus ¥ TONSpHU3AIMs CBETa, IUCIIEPCHS CBETa,
doTosnextpudeckuit 3¢ ekt (hoTodaddeKkT), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTMHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M MCKYCCTBEHHAs paIMOAKTUBHOCTD;

OINUCHIBATh M3YYCHHBIE CBOIMCTBA BelleCcTBa (IJIEKTpUUYECKHE, MAarHUTHbBIE, ONTUYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PAa3IMUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBJIEHUS (TIPOLIECCHI),
UCTOJBb3ysl (PU3UYECKHE BEJIMYUHBL: DIIEKTPHUECKHM 3aps], cuja TOKa, OJIIEKTPUUYECKOe
HaNPSHKEHHE, YJICKTPUIECKOE COMPOTUBIICHNE, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOIBIKYIIAs CUJIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO MOJsi, cuna Ammepa, cuia JlopeHla, WHIYKTUBHOCTD
KaTyIIKH, SHEPrusl SJIEKTPUYECKOr0 M MarHUTHOTO TOJeH, MeproJ U 4acToTa KojiebaHwil B
KosIe0aTeIbHOM KOHTYpE, 3apsiJ U CUja TOKAa B MPOILIECCE TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosiebaHuil, (POKYyCHOE pacCTOSHHUE M ONTUYECcKas Cuja JMH3bL, MPU OINUCAHUH IPABUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBL,
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAMU;

ONUCHIBATh H3YYCHHbIE KBAHTOBBIC SIBJICHUS M TPOLECCHl, HCIOIb3YS (PU3UUECKHE
BEJIMYUHBL: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETa, BHEPIUs U
UMIyIbC (OTOHA, TEpPUOA TMONypaclanga, SHEPrus CBS3M ATOMHBIX sJIep, NPH OIHMCAHUH
MPAaBWILHO TPAKTOBATh (U3UUCCKUH CMBICT HCIIOIB3yEMbIX BEIWYWH, WX OOO3HAYCHUS U

22



eIMHMIIBI, YKa3blBaTh (DOPMYJIbI, CBA3BIBAIOLIME JAHHYI (U3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3HUECKON BEIUYUHBL

aHaJIM3UPOBATh (PU3MUECKHE MPOLECChl U SBICHMS, UCHOJIB3Ys (DU3MYECKHE 3aKOHBI U
OpPUHLMIBL  3aKkoH OMa, 3aKOHBl IOCJEIOBATENbHOTO M MapajljIeIbHOTO COEAMHEHHUS
MIPOBOJHUKOB, 3akoH JDkoyis—JIeHnma, 3akoH SJIEKTPOMarHUTHOM  MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAaHEHUSI CBETa, 3aKOHBI OTPa)KEHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe DOiHmTEeHHa M1 ¢GoTtodddekTa, 3aKOH COXpaHEHUS DSHEPruH, 3aKOH
COXpaHEHHUs] MMIyJbCa, 3aKOH COXPAaHEHUS OJIIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCia, MOCTyJaThl bopa, 3aKOH paguoaKTHBHOIO pacraja, Npu 3TOM pas3indarhb
CIIOBECHYIO (DOPMYJHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPaKEHHUE U YCIOBHS (TPaHUIBI,
00J1acTH) MPUMEHUMOCTH;

OIpeNeNATh HAIpaBJIEHUE BEKTOpAa MHAYKIMM MArHUTHOIO IOJISI MPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOUTH U ONHUCBIBATh U300paXxKeHHe, CO3JaBaeMOoe IJIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBINOJHATh JKCHEPUMEHThl MO HCCIIEAOBAaHUIO (DU3NYECKHX SBJIEHUH U IPOIECCOB C
UCIIOJIb30BAaHMEM  MPSAMBIX M KOCBEHHBIX H3MEpeHMH: Mpu 3ToM  (opMyaupoBaTh
npobieMy/3afgady W THIOTE3y y4eOHOro SKCIIEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3
IPEIIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILECTBIATh HIpPSMble M KOCBEHHbIE HM3MEpEeHUs (U3NYECKUX BEIMYUH, NPU 3TOM
BBIOMpAaTh ONTHUMAJIBHBIM CIIOCO0 HM3MEPEHMS] U HCHOJb30BaTh HM3BECTHHIE METO/bl OLIEHKU
ITOTPELIHOCTEN U3MEPEHMUI;

HCCJIEZI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATH pe3yjbTaThl MOJYyYEHHOW 3aBHCUMOCTU
¢bu3nyecKkux BETMYMH B BHAe TaOmui u TpaduKoB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEJIOBAHUS;

coOyrozlaTh TpaBHiia OE€30MAaCHOrO TpyJa INpH IPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOr0 JKCHEpHUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW M MPOCKTHOM JEATENBbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB M 1a00paTOPHOTO 000pYIOBaHMS,

pemaTte pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbI0, MCIONb3Ys
(u3nyecKue 3aKOHbI U IPUHIUIIBL, HA OCHOBE aHAJIM3a YCJIOBMS 3aJjaul BhIOUPATh (QU3NYECKYIO
MOJI€b, BBIACIATH (U3NYECKHE BEIUYUMHBI U (QOpMYyJIbl, HEOOXOOUMBbIE ISl €€ pelleHwus,
IPOBOAMTH PACUETHI U OLIEHUBATH PEAILHOCTh MOJIYYEHHOI'0 3HaUeHUs (PU3MUECKON BEIUUUHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BBICTPaMBaTh JIOTMYECKH HENPOTHBOPEUYMBYIO LEMNOUYKY
paccykIeHul ¢ Oropoil Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh IIPU pPELIEHWH Y4eOHbIX 3aJay COBPEMEHHble HH(OPMAILMOHHBIE
TEXHOJIOTMM AJIsl MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETalud U MPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIpHOW HMH(OpManuy, MOIYyYEeHHOM W3 pA3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIy4aEMYI0 HH(POPMAILHIO;

OOBSCHATH MPUHIUIIBI AEHCTBUS MAIIKH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB, Pa3inyaTh
yCIIOBUS UX 0€30M1aCHOrO UCII0Ib30BAHMS B [TIOBCEAHEBHOM JKU3HM;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEXKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BbsSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUSA N0 (U3MKE B TOBCEJHEBHOM JKHU3HM I
obecrieueHus1 0€30MaCHOCTH MPH OOpaIeHUH ¢ TPUOOPAMHU M TEXHUYECKUMU YCTPOUCTBAMH, JUIIS
COXPaHEHUS 37J0POBbS U COOJIIOEHHUS HOPM 3KOJIOIMUECKOI0 OBEIEHUS B OKPYXKAIOLIEH cperie;
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paboTaTh B rpyIie ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIaHUPOBATh PaboTy
TPYNIbl, PAIMOHAIBHO PacCHpeAesisATh OO0S3aHHOCTH H  IJIAHUPOBATH JIEATEIBHOCTh B
HECTAHJIAPTHBIX CUTYaIlHsX, aJ[eKBAaTHO OICHUBATh BKJAJ KaXJIOrO0 W3 YYaCTHUKOB TPYIIBI B
peleHue paccMaTprUBaeMoi MpoOJIeMBl.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM udposbie
Ne i/ past Konrtpoasbnbie | IlpakTuyeckue (mupp )
MPorpaMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O IO3HAHUSA
11 o . . . 5 bu6moreka [JOK
' VISHIGA T METOMBE HAYHHOTO HOSHATIA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
bubmumoreka [IOK
21 Kutriemariica > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI cOXpaHe eXaHUKe 6 1 1 brbmmorexa LIOK
. HbI COXPAaHCHHS B MEXaHH
P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMH€THY €CKOM 9 1 bubmumoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6morexa IIOK
2 1 1
3 OCHOBBI TEPMOZHHAMIIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIIECTBA. 5 but6moreka [JOK
' ®a30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
MEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosHHBIN neKTpUdeCKuil TOK. TOkH B bu6moreka [IOK
4.2 12
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM uugpoBbIie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
MpOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAMHAMUKA
MarnutHoe nosie. DIeKTpOMarHuTHas bubmuotexa IIOK
1.1 11 1 3
WH/TyKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4uecKkue 1 3JeKTpOMarHUTHbIE 9 1 bu6morexa [IOK
' KonebaHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 3JIEKTPOMarHuTHbIE 5 1 bu6mmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bub6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Nroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI clielIMaIbHON TEOPUH 4 1 but6moreka [JOK
OTHOCHUTENBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThl KBAHTOBOW OMTUKHU 6 Bu6mmorexa LIOK

https://m.edsoo.ru/7f41c97¢c
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Bbu6morexa IIOK
4.2 C 4
TPOCHHE aTOMa https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
4.3 A 5
TOMHOE SI/IPO https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

5.1 DJIeMEHTbI AaCTPOHOMUU U aCTPO(DU3UKHI 7 Bubmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE

6.1 O6o61maro1iee NOBTOpEHNE 4 ﬁtif??/ﬁ::;i?rﬁ I7f41097¢
Hroro no pasgeny 4
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No KoaunuecTBO yacoB Jlara yieKTpOHHBbIE N pPOBLIE
, Tema ypoka Konrpoabnbie | I[lpakTuueckue o0pa3oBaTesbHbIE
n/n Bcero U3yYCHUS
padoThI padoThI pecypchl
®duzrKa — Hayka o0 IpUpoIe.
1 Hayunbie MeT(}),I[BI HofoHlfﬂ 1 bubmrorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIero Mupa
Ponb 1 MecTo ¢pusuku B
(hOpMHUPOBAHUU COBPEMEHHOM bubmmoreka [IOK

2 . 1
HAy4YHOU KapTHHBI MHPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUUYECKON JIESTEIIbHOCTH JIFOJIei
MexaHn4uecKoe JIBUKCHHE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmmorexa [{OK
nBrkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPECHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bu6moteka [IOK
JIBHYKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIMHEUHOE 1 bubmotexa IIOK
JIBIKCHHEC https://m.edsoo.ru/ff0c372e

6 CBoOomHOE azicHue. Y CKOpeHue 1 but6moreka [JOK
CBOOOIHOrO MaieHUs https://m.edsoo.ru/ff0c39cc
KpusonuneitHoe nBMKECHUE.

7 Z[I;I/DKeHI/Ie MaTep]anm,Hoﬁ TOYKH 110 1 Bubmorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

8 [TpuHIIUT OTHOCUTENBHOCTU 1 bub6mmoreka [JOK

lamunes. HepunranbHbIe CUCTEMBI https://m.edsoo.ru/ff0c3be8
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orcuera. [lepBbiit 3akoH HeroToHA

Macca tena. Cuna. [Tpuniumn

9 CyIepIio3uliny cuil. Bropon 3akoH Bubmmorexa [OK
y https://m.edsoo.ru/ff0c3be8
HeroToHa 11 MaTepuanbHON TOUKH
Tperun 3akoH HproToHa 115 bu6morexa [IOK

10
MaTepUATBHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro taroreHus. Cuia

11 TSOKECTH. He}I))Ba;I KOCMHYECKast Bubmorexa LIOK

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

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmmorexa [IOK
Tema https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadounuent

13 Tperusi. Cuia conpoTUBIEHUS IPU bu6morexa [IOK
JNIBUKEHUU TENA B )XKUIKOCTU WA https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpamaTeabHOe

14 JBIDKEHUE a0COJIIOTHO TBEPIOTO but6moreka [JOK
tena. MoMeHT cubl. [11e90 CHIThL. https://m.edsoo.ru/ff0c41a6
VYcaoBus paBHOBECHUS TBEPAOTO Tela
Nmnynsc MaTepuanbHON TOUYKH,

15 CHCTEMbI MaTepHaIbHBIX TOYEK. bu6morexa [IOK
HMnynbe cuitbl. 3aKOH COXpPaHCHHUS https://m.edsoo.ru/ff0c43d6
uMmnynbca. PeakTuBHOE ABUKEHUE
PaGoTa 1 MOIITHOCTB CHUJIBI.

16 Kunernueckas sHeprus bu6mmoreka [IOK
MarepuanbHoil Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW DHEPruun

17 [TorennuanbHast IHEPTUs. but6mmoreka [JOK
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[ToTennmanbHas YJHEPTUs yIpyro
nepOpMUPOBAHHOH MPYKUHBI.
[TorenuuanbHas SHEprus Tena
BOJIM31 MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IToTrennuansHEIE U
HEIOTeHITHaJIbHbIEe CHIIBI. CBSI3b
pabOThI HETOTEHIIUABLHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOW SHEPruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU

but6moreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOThI CUJIBI
C UI3BMEHEHHEM MEXaHUYECKOM
SHEPruM TeNla Ha MpuMepe
PaCTsDKEHHS] PE3UHOBOTO JKI'yTa)

20

KonTtponsHas pabota o reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPAaHEHUSI B MEXAHUKE

but6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KHHETUIECK O
Teopuu. BpoyHOBCKOE IBIKEHUE.

Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U

B3aMMOCH CTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUAKOCTEN U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BemlectBa. [locrosinnas ABoraapo
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TernnoBoe paBHOBECHE.

24 Temnepatypa u €€ u3MepeHue.
[Ixana Tremneparyp Llenbcus

25 Nneanpnueiii ra3 B MKT. OcHOBHOE but6mmoreka [JOK
ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIiepaTypa Kak Mepa

2 CpelnHEeN KMHETUYECKOM YHEPTUU bu6moTteka [JOK
JBYDKCHHSI MOJICKYJI. YpaBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH JlambToHa. ["a30BbIE 3aKOHBI
JlabopaTopnas pabora

28 «HMccnenoBanre 3aBUCUMOCTH
MEX1y TTapaMeTpaMu COCTOSHUS
pa3peKeHHOT 0 Ta3a
N3onporieccol B UjiealbHOM ra3e u bubmmoreka [IOK

29
uX rpaduyueckoe npeacTaBIcHne https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U

30 criocoObl e€ n3Menenus. Konmmaectro bubmmoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO HI€AIbHOTO
rasa

31 Bunbl Termonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36

VY enpHas TEMIOEMKOCTh BEILIECTBA.

32 KosmuectBo Temnotel npu bubmmorexa [{OK

Tenyonepenade. AnnabaTHbIi
nporiecc

https://m.edsoo.ru/ff0c5¢c36
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IlepBblii 3aKOH TEPMOIUHAMUKHA U

Bbu6morexa IIOK

33 ero MPUMEHEHHE K M30I1PoIieccaM https://m.edsoo.ru/ff0c5efc
HeobGpaTtuMocTh mporieccoB B
34 HpI/Ip(I)))Ie. Bropoii I;aII(IOH Bubmorexa [OK
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHKHU
35 [Mpunuun nevicteus u KITJI bu6moreka [JOK
TEMJIOBOI MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KITJ]
37 OKOJI0ru4ecKue npodeMbl
TENJIOIHEPT €THKU
O0o001marmui ypok
38 «MonI:KyJ;lpHaZI()bmnKa. OCHOBBI Bubmorexa LIOK
https://m.edso0.ru/ff0c6938
TEPMOJIMHAMHUKH)
KoHTtponpHas paGoTa 1mo Teme
39 «MOerKmepHIe)m ¢duzuka. OCHOBBI 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMU KU
40 ITapooOpa3oBaHue U KOH/IEH CALIUS. bu6moreka [IOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
AOcom0THAs U OTHOCUTEIbHAS
41 BJIAKHOCTb BO31yXxa. HachimeHHbli Bubmmorera [IOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucranimueckue u
aMopdHbIe Tejaa. AHH3OTPOITHS
42 CBOI/I;((};B KPH CTaJIJIOB. H{TI;Ip,[[KI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kkpuctamuibl. CoBpeMeHHbIE
MaTepHabl
43 [InaBneHue u KpUCTAIIIU3ALIMS. bu6mmoteka [IOK

VenpHasa TEIOTA IJIABIEHUS.

https://m.edsoo.ru/ff0c6708
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Cybmumanust

44 VYpaBHeHME TEIIOBOrO Oananca Bubmorexa [OK
https://m.edsoo0.ru/ff0c6820
DIIeKTpU3anus TN DICKTPUICCKUN
45 3ap;1z[.pZ[BaL:3m{a BHeKTpI/I‘lI:;CKI/IX brbmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3aps0B
[TpoBOAHUKH, TUIIICKTPUKH H
46 H(I))J'IyH;)IOBO,Z[HI/JIIKI/I. 3a1<<I))H Bubmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHHS AIEKTPUIECKOTOo 3apsiia
BzaumopaencTBue 3apsaoB. 3aKOH
47 KyHOHa.HToqeqHHH“I;nIe[KTqueCKHH“ bubmorexa [IOK
https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsik€HHOCTD 3J1€KTPUYECKOr0
48 nosist. [TpuHIUN cynepro3uiuu bu6morexa [IOK
AIEKTPUY ECKUX TToNIeH. JInHun https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
Paborta cuit aneKkTpocTaTHIeCcKOro
49 I1OJISL. HOTCHIII/IaJ?) Pasnocts bubmorexa HOK
https://m.edsoo0.ru/ff0c6f00
MOTEHIINAJIOB
[TpoBOAHUKHN U TUIIEKTPUKHU B
50 3J1peKTpI([)CTaTHqi:K0M HOIJ)'IC. Bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
51 Onexkrpoémkocts. Konaencarop bubmmorexa LOK
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD ILIIOCKOT'O
52 KOH,[[GII-:CEITopa. DHeprus Bubmmorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIGHCaTopa
53 JlabopaTopnas pabora "M3mepenue
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ANEKTPOEMKOCTH KOHIeHcaTopa"

54

[TpuHuMn AEHCTBUS U IPUMEHEHU €
KOH/JIEHCATOPOB, KOMUPOBAJIbHOI0
arnmapara, CTpyMHOro NpuHTEpA.
DJIeKTpOCTaTHUECKAas 3alIuTa.
3azeMiIeHUE JICKTPONprOOpPOB

55

DNEeKTPUUYECKUI TOK, YCIIOBUS €T0
cymectBoBaHusA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsokenue.
Conporusnenue. 3akoH Oma aiis
ydacTka Lenu

56

[TocnenoBatenbHOE, MapaienbHoe,
CMEIIaHHOE COeIMHEHUE
npoBoAHUKOB. JlabopaTopHas
paboTta «/3yueHne cMemanHOro
COEJIMHEHUS PE3UCTOPOBY»

0.5

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

S7

PaboTa 1 MOIHOCTE
ANEKTPUYECKOr0 TOKA. 3aKOH
[xoyinsa-Jlenna

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

58

3axoH Oma 115 TOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTtopHas pabora
«3mepenue DJIC nuctoyHrka ToKa u
€ro BHYTPEHHET'0 COMPOTUBIICHUS»

0.5

but6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHsblii ypok. KoHTposbHAA
pabota o Teme
"DnexkTpoauHamuka" /
Bcepoccuiickas nmpoBepouyHas

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c8c56
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pabora

60

O6o0maromuit ypok
«DNEeKTpoAHAMUKAY /
Bcepoccuiickas nmpoBepouyHas
pabora

but6moreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs NPOBOJUMOCTh
TBEPIBIX METAIIOB. 3aBUCUMOCTh
COMPOTUBJIEHUS METAJIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

62

DJEKTpUYECKHH TOK B BaKyyMe.
CBoHCTBa 3JEKTPOHHBIX TYYKOB

63

[TonmynpoBoHUKH, UX COOCTBEHHAS
Y IIPUMECHAs! IPOBOJUMOCTb.
CeoncrtBa p—Nn-niepexona.
[TomynpoBoJHUKOBBIE TPUOOPEI

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUUYECKUU TOK B pacTBOpax U
pacriaBax 3JeKTPOIUTOB.
DNEeKTPOIUTUYECKAS TUCCOIHAIIHSL.
DJIEKTPONIN3

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

65

DIEKTPUYECKUHU TOK B ra3ax.
CaMoCTOATEIbHBIN U
HECaMOCTOSTEIILHBIH pa3psijl.
Momnaus. ITma3zma

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DNeKTpUYECKUuEe TPUOOPHI U
YCTPOMCTBA U UX MPAKTHYECKOE
npuMeHenue. [IpaBuia TeXHUKH
0e301macHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

KontponeHas pabota o teme

bu6moreka [JOK
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«Qnektpocratuka. [TocTosHHBIM
3JeKTpUYecKuil ToK. ToKH B
pa3IMYHBIX CpPEeIax»

https://m.edsoo.ru/ff0c8a8a

PesepBHbIii ypok. O6o0marommii bubmmorexa [{OK
68 1
ypok 1o Temam 10 kracca https://m.edsoo.ru/ffoc8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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11 KJIACC

KoaunuecTBo yacoB

DJieKTPpOHHbIEe HU(pPoOBbIE

Jl:;-)n Tema ypoka Beero Kourtpoabsnbie | IpakTuyeckue IIJ[:;:EHHH o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
[TocrosiHHBIE MATHUTBI M KX

1 B3auMoJicicTBHE. MarHUTHOE MOJIE. 1 bu6moreka [JOK
BekTop MarHuTHOW MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHON MHIYKLIHHU
MarsuTHoE 10JI€ TPOBOJIHHKA C

5 ToKOM. OmbIT DpcTena. 1 bu6moreka [JOK
B3aumoseiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabota «3yuenne

3 MarHETHoIr)o HOJI:')ISI KaTyIHKI/Iy: 1 1 buomorexa [TOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHMTHOIO I10JIS Ha
MPOBOJHUK ¢ ToKOM. Cuna Amriepa.

4 JlabopaTopHas pabora 1 1 bubmmoreka [JOK
«HcenenoBanue neiicTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM)

JleficTBME MarHUTHOIO IOJISI HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubmuotexa LIOK
vactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuisl JlopeHua

5 DNeKTpOMarHuTHasT MHIYKIIHS. 1
[ToTrok BEKTOpa MarHUTHOMN
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uaaykuu. J/C uaaykunn. 3aKoH
3JIEKTPOMAarHUTHOW UHAYKIIUU
®Dapajnes

JlabopaTopHas pabora
«MccnenoBanue siBJIECHUA
SHCKTpOMaFHHTHOﬁ HUHAYKIOUW»

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camounaykuuu. IJ1C
CAaMOMHIYKIIMH. DHEPrus
MAarHUTHOTO MOJIST KATYIIKUA C TOKOM.
DJIEKTPOMarHuTHOE NOJIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpolcTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
3IEKTPOMArHHUTHI,
3JEKTPOJABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTULL,
WHAYKIIMOHHASA M€Yb

10

O6o0matommii ypok «MarHuTHoe
nojie. DJIEeKTpOMarHuTHast
WHTyKLUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbshas paborta o reme
«MaraurtHoe nosie.
DneKTpOMarHuTHas UHAYKLUS

but6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIE MEXaHMYECKHUE
kosnebanus. ['apmoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMil.
[IpeBpaiienre sHepruu

bub6morexa IIOK
https://m.edsoo.ru/ff0caf06
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13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCUMOCTH
MeproJia MajbIX KojaeOaHM rpy3a
Ha HUTU OT AJIMHBI HUTHU U MacCChl
rpy3a»

14

KonebaTensHbIM KOHTYD.
CBOOOIHBIEC 2JIEKTPOMATHUTHBIE
KoJIeOaHUs B UEATbHOM
K0JIe0aTEIbHOM KOHTYpEe. AHAJIOTHSI
MEXI1Y MEXaHUYECKHUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSMU

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyiia TomcoHa. 3aKOH
COXpaHCHH SHEPIruu B HACaJIbHOM
KOJIe0aTeIbHOM KOHTYpE

bu6moreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienre o 3aTyXarwIUX
KoneOaHusX. BeiHyX/1eHHbIE
MeXaHHYECKHE KoJIeOaHus.
Pezonanc. Beinyx1eHHBIC
AJIEKTPOMArHUTHBIE KOJICOaAHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepemeHHBIN TOK.

CuHycouaanbHbIM IEPEMEHHBIN TOK.

MOIHOCTE TEPEMEHHOI0 TOKA.
AMIUIMTYTHOE U IEUCTBYIOLIEE
3HAYEHHUE CUJIbl TOKA U HAIIPSKEHUS

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

18

Tpancdopmarop. [Iponssoactso,
repenaya u norpedicHue
3JIEKTPUYECKON SHEPTUU

19

VY CTpoHCTBO M TPaKTUYECKOE

bu6moreka [JOK
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MPUMEHEHUE DIIEKTPUYECKOTO
3BOHKA, F'€HEepaTopa MepeMeHHOr0
TOKA, JIMHUM JIEKTpoIlepeayd

https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKHUE PUCKH NPU
IIPOU3BOJICTBE IIEKTPOIHEPTUU.

20 Kynbrypa ucnosb3oBanus
ANIEKTPOIHEPTUH B MIOBCETHEBHOW
KU3ZHU
Mexanudeckue BOJHBI, yCIOBUS

acripoctpanenus. [lepuon.
21 I()?KopIZ)crlllppacnpOCTpaieHM;{ u bubmmorexa TOK
https://m.edsoo.ru/ff0cca54

JutnHA BoaHBL. [lonepeunsie n
MIPOJI0JIBHBIC BOJTHBI

29 3Byk. CkopocTb 3ByKa. [’ pomMKoCTh bu6morexa [IOK
3Byka. Beicota ToHna. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpPOMAarHUTHBIE BOJHBI, UX

23 CBon“cha u ckopocTs. [llkana Bubmorexa [OK

https://m.edsoo.ru/ff0ccfe0

AIEKTPOMArHUTHBIX BOJH
[TpuHIUTIBI pagOCBSI3H U

24 TeleBUAeHNS. Pa3BuTHe cpencTs
cBsizu. Pagnomnokanus

25 KonTtponbnas pabora «Konebanus u 1 bubmuotexa IIOK
BOJIHBD» https://m.edsoo.ru/ff0cc618
[IpsimonuHeHOe pacpocTpaHeHue

26 CBETa B OJIHOPOIHOM Cpelie. bu6mmoreka [JOK
Toueunblit nCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa

27 OtpakeHue cBeTa. 3aKOHBI bu6mmoteka [IOK
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orpaxeHnus ceera. [Toctpoenue
n300paK€HUH B TUIOCKOM 3€epKaie

https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue ceera. [TonHoe
BHYTpEHHEE OTpa’KeHHE.
[IpenenbHBIN yro MOJIHOrO
BHYTPCHHCI'O OTPAKCHUA

but6moreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGopaTtopHas pabora «M3mepeHune
IIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa

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

30

Jlunzel. [Toctpoenue n3o0pakeHU
B JInH3€e. Dopmysa TOHKOMN JTUH3BI.
VYBenuueHue JIUH3bI

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

31

JlabopaTopnas pabora
«MccnenoBanue cBOMCTB
M300paKEHUI B TUH3AX)»

32

Hucnepcus ceta. CI0XKHBINA COCTaB
6enoro cBera. [Bet. JlaboparopHas
pabora «Habmonenue qucnepcuu
CBETa»

33

Wurepdepennus ceera. Judpakuus
ceta. Judpaknuonnas pemerka

bu6moreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHCpe‘IHOCTB CBCTOBBIX BOJIH.
HOJ’IHPI/IBaHI/IH CB€Ta

but6moreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTHueckue npudopsl U ycTpoicTBa
1 YCJI0BUS UX 0€30I1aCHOr0
MIPUMEH EHUS

36

['panuLbl IPUMEHUMOCTH
KJIACCHYECKOU MEXAHUKH.
[TocTynaTel cienuanibHOU TEOPUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf862
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OTHOCHTCIBHOCTH

OTHOCUTEJIBHOCTh
37 OTHOBPEMEHHOCTH. 3aMeIJICHUE Bubmmorexa [IOK
AHOBP ) 8 https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKPAIICHHE JIJTHHBI
OHeprus U UMITyJIbC
38 PENATUBUCTCKOMN YacTHIlbl. CBA3b bubmoreka [IOK
MAacchl ¢ JHEPTUEH U UMITYIIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust Mmokos
K 0 O .
I 1
B P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIBHOCTH»
40 ®oronbl. Popmyina [1nanka. bubmuotexa LIOK
DHeprusi U UMITYJIbC (HOTOHA https://m.edsoo.ru/ff0cfel6
" $Tprg(1;e u HCSHC,ZLOB&XH; BuGmorexa LIOK
oToaddekta. OnbiTol A. I'.
https://m.edsoo.ru/ffOcffc4
Cronerosa
3 %
N e
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potosdpdexra
.0 IT. H.
43 ﬁ:gze::: (;]zflidanqelzzloT:I EUCTBHUE Bubmorexa LIOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoucTBa U
MPaKTUYECKOE TPUMEHEHHE:
44
(doTorIeMeHT, POTONATUHK,
CoJITHEeYHas OaTapest, CBETOUO
45 Pemenue 3ama4 mo teMe «IE€MEHTHI but6mmoreka [JOK

KBAHTOBOW OIITHUKHN)

https://m.edsoo.ru/ff0d0302
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Mopens atoma TomcoHa. OTbITEL

46 Peszepdopnaa nmo paccesHuto o- bubmioreia LIOK
https://m.edsoo.ru/ff0d091a
gactull. [[nanerapHas Moaens aToma
but6moreka [JOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nornomeHne GOTOHOB

48 IIpU IIEPEX0JI€ aTOMA C OJHOr'0 bu6moreka [IOK
YPOBHSI SHEPruu Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BousiHOBBIE cBOMCTBA YacThll. BOaHBI

49 ne bpouns. KopnyckyisipHo- bubmumoreka [IOK
BOJIHOBOW Ayanu3M. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJIEHHOE U3ITy4eHUe
OTKpBITHE PATUOAKTUBHOCTH.

50 Omertel Pezepdopna mo bubmmorexa [{OK
OIPEICIICHUIO COCTaBa https://m.edsoo.ru/ffod0fd2
PaIMOAaKTHBHOTO U3JTydCHHS
CsowuictBa anb(da-, 6eta-, ramma-

51 u3ny4yeHus. Bausuue
PaZOaKTUBHOCTH HA JKUBbBIE
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA.

59 W3otomnsl. Anba-pacna. bu6motexa LIOK
DIEKTPOHHBIN ¥ MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
6era-pacnaa. [lamma-usnyuenue
DHeprus CBsi3u HyKJIOHOB B ;Ivz[pe. BuGmorexa [JOK

53 S nepHbie peakuuu. AnepHbin

peakTtop. [IpoOieMbl, MEepCIIEKTHBHI,

https://m.edsoo.ru/ff0d1356
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9KOJIOTHYECKUE aCIEKTHI SIACPHOU
SHEPreTUKH

54

DneMeHTapHble YacTUllbl. OTKphITHE
mo3uTpoHa. MeTobl HaOJIIOICHUS |
perucTpanuu 3J1eMeHTapHbIX
yactul. Kpyruslii crton
«DyHnameHTaIbHbIE
B3auMoaencTsua. ExnHCcTBO
(hbU3HYEeCKOW KapTUHBI MUpa»

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTUS ACTPOHOMUMU.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3HaYeHue acTpoHomMuu. Bug
3BE€3aHOro0 Heba. Co3Be3nus, ipKue
3BE3/bl, [IJIAHETHI, UX BUIUMOE
nprokenne. CoaHeyHas cucTeMa

56

Connue. ConHevHast aKTUBHOCTb.
Hcrounnk sneprun ConHIa U 3BE3]

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [IIABHOU
nocJeioBaTeNbHOCTH. BHyTpeHHee
crpoenue 38€371. COBpeMEHHbBIE
IIPEICTaBICHUS O IPOUCXOXKIACHUM U
spommonuu CosHIa U 3BE3]1

58

Mieunsid [yt — Hama
I'anakTtuka. [Tonoxenue u
nemkenne CoiHna B ['amakTHke.
I'anaktuku. YEpHbIE ABIPHI B AApax
rajgaKTHK
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https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3zberanue ranakTuk.
Teopust bonbiioro B3peIiBa.
PenukToBOE U3nydeHUeE.
MeraranakTrka

60

Hepeurennsie npobiiemsl
aCTPOHOMUU

61

KonTponbHas paboTa «31eMeHTbI
aCTPOHOMHH U acTPOYU3UKI»

62

O6o6maromuii ypok. Ponb ¢pusnku
Y ACTPOHOMMH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAIbHOM U
ATHUYECKOH chepax AesATeTbHOCTH
YyeJIOBEKa

63

O606maromuii ypok. Pois u mecto
(U3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOU KapTHUHE
MHUpa

64

O6o6maromuii ypok. Ponb
(bu3nIecKoit Teopun B
(OpMHUPOBAHUY ITPEACTABICHUHN O
(bu3nYecKoi KapTHHE MHpPa

65

O600maromuit ypok. Mecro
(U3NYECKOI KapTUHBI MUPA B
o01IeM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEACTABICHUI O IPUPOAE

66

Pe3epBHBIN ypok. MarHuTHOE TIOJIE.

DneKTpoMarHuTHas HHAYKIIHS

46




PeszepBHublii ypok. Ontrka. OCHOBBI

67 CrenraabHOU TECOPUH 1
OTHOCHUTEIBLHOCTH
Peze i ypok. KBanToBa 3MKa.
pHBIH ypok. KBanTOBast pu3uk BuGmiorexa LIOK
68 DeMEeHTbl aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpopu3UKU
OBLIEE KOJIMYECTBO HACOB I10 68 4

I[TPOTPAMME
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MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJbHOM ITIPOTPAMMBI

10 KJIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHEro 001ero 06pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poidb H MecTo (GU3UKU B
(dbopMHpOBaHUU COBPEMEHHON Hay4YHOH KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOU JEATEIbHOCTH

Jmoen

10.2

Y4uuThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3UUECKHX MOJeNeil:
MaTepuanbHas TOYKa, MHEpIHalbHAs cHUCTeMa OTCY€Ta, abCOIIOTHO
TBEPIIOE TEJO, UIeabHbII ra3; MOJAEIN CTPOEHUS ra3oB, KHUAKOCTEH U
TBEPIBIX T, TOUYEYHBIA HJICKTPUUYECKHH 3apsii — MpH pPEUICHHH

(1)I/I3I/I‘ICCKI/IX 3aJa4

10.3

Pacno3HaBath (usndeckue siBieHUS (MPOLECChI) U OOBSICHITh MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpHU
CTPOCHHsSI BEUIECTBA W  JJCKTPOAMHAMUKH: paBHOMEPHOE U
PaBHOYCKOpPEHHOE MPSMOIHHEIHOE ABUKEHUE, CBOOOAHOE TajeHHe
TeJ, IBH)KEHHE IO OKPY)XHOCTH, WHEpIUS, B3aUMOICHCTBUE TEI;
muddy3usi, OpOyHOBCKOE MABWKEHUE, CTPOCHHE JKHUIKOCTEH W
TBEPABIX  TeJ, W3MEHEHHe oOo0BéMa Tel TpH  HArPeBaHHH
(oxJlaXJIeHUM), TEIJIOBOEC paBHOBECHE, HCIApPEHHE, KOHICHCAIWS,
IUTABJICHUE, KPUCTAJUIM3AIUs, KHUIICHUE, BJAXKHOCTH BO3JAYyXa,
NIOBBIIIICHUE JIABJICHHS Ta3a MPU €ro HArpeBaHWU B 3aKPBITOM COCYIIE,
CBS3b MEXIY IapaMerpaMH COCTOSHUSI Ta3a B H30MpOIeccax;

QJICKTPpU3aluAa TCII, B3aUMOJIEHCTBHE 3apAa10B

104

OnucelBaTh MEXaHHYECKOE JIBXKCHHE, MCIONIb3ys (U3MYecKue
BEIMYMHBL: KOOPAUHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CUJIa, UMIIYIbC TeJla, KHHETHYECKas DBHEprus,
NOTEHIMaJbHAs DJHEprus, MexaHuueckas paboTa, MeXaHUYecKas
MOIIIHOCTb; IIPH ONMUCAHUU IPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, MX O0O03HAUYE€HUS M EAMHUIbI, HAXOIUTh
(bopMyIibl, CBA3BIBAIONIME TaHHYIO (DU3MUECKYIO BEIUYUHY C APYTHUMHU

BCIIMYNHaAMH

10.5

OnuceBaTh H3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TElI M TEIIOBLIC

SABJICHUS, HUCIIOJIb3YyA (I)I/ISI/I‘ICCKI/IC BCIIMYUHBI: AAaBJICHHUC TIasa,

48




TeMIeparypa, CpeAdHsisi KUHETHYECKass DJHEPrusi XaoTHU4eCKOro
JBW)KEHUS MOJIEKYJl, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsSS dSHeprus, paboTta rasa,
KOA((PUIMEHT TMOJE3HOro JCHCTBUS TEMJIOBOTO JBUTATENs; IPH
ONMUCaHUU MPaBUIIBHO TPaKTOBATh ¢busnueckuit CMBICII
UCIONIb3yeMbIX BEJIWYUH, MX O0O3HAYEHUS M EJWHUIIBI, HaXOIHUThH
(dbopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMU

BCJIIMYNHAM

10.6

OnuchiBaTh M3YyYCHHBIE DJIEKTPUYECKHE CBOMCTBAa BEIECTBA W
DIIEKTPUYECKHE  SBJICHHUS  (TPOIECCHI), HCHONB3Yys  (PUIUUCCKHE
BEJIMYUHBIL AJEKTPUYECKUN  3apsll,  DJIEKTPUUECKOe  MOJe,
HaMpsHKEHHOCTh  TOJISI, TMOTEHIMAJ, pPa3HOCTh TMOTEHIHAJIOB; TMpH
OIKCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOJIB3YEMBIX
BEIUYUH, HX OOO3HAUEHUS U EOUHUIIBI; YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIHMYMHY C JIPYyTUMHU

BCJIIMYMHaAMH

10.7

aHaJIM3UPOBaTh (U3MYECKUE TPOIECChl M SBJICHUS, MCHOJB3YS
(dbu3HUecKre 3aKOHBI M MPUHIIMIIBLI: 3aKOH BCeMHUpHOTO TsroreHus, I, 11
u |l 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH SHEpruu,
3aKOH COXPAHEHMs] UMIYJIbCA, TPUHIUII CYNEPIIO3UIINHN CUJI, TTPUHITUI
paBHOMNpPABUS HMHEPUMUATBHBIX CHCTEM  OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMs BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
cpenHeld KHHETHYECKOM SHEpPruM TEIUIOBOTO JABUIXKEHUS MOJIEKYN C
a0COJIIOTHON TEMIIEepaTypOi, MEPBbI 3aKOH TEPMOJMHAMHUKHU;, 3aKOH
COXpaHEHHUS JNEKTPUYECKOro 3apsnga, 3akoH KyrnoHa; mpu 3ToM
pa3iauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpaKeHUE U yCI0BUs (TPaHULbI, 0071aCTH) TPUMEHUMOCTH

10.8

OOBICHAT, OCHOBHBIC MPHHIIUIBI JEHCTBHUS MAIllMH, TPUOOPOB M
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHS HX OE30MacHOro

HCIIOJIb30BaHUS B ITIOBCEIHEBHOM XKU3HU

10.9

BrImmonasaTs SKCIICPUMCHTEI IO UCCIICAOBAHHNIO (1)H3quc1<1/1x SIBJICHUU U
IIPOLIECCOB C MCIIOIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHMI; IPU
sToM GOpPMYIHpPOBaTH TpodieMy (3a7ady) W THUNOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIIOKEHHOTO

000pyIOBaHUS, MPOBOJUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OCYHIGCTBJ'IHTI) NpsAMBIC W KOCBCHHBIC H3MCPCHUIA (I)I/ISI/I‘—IGCKI/IX
BCJIMYUH, IIPpU ITOM BBI6I/IpaTI) OITUMAJIBLHEBIA CIIOCO0 HU3MCPCHUA U

HCIIO0JIb30BATh N3BCCTHBIC METOAbBI OLICHKHN HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ
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10.11

HccnenoBath 3aBUCUMOCTH MEKIY (DHU3MUECKMMH BEJIUYMHAMH C
UCIOIb30BAHUEM IMPSIMBIX H3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHPOBATh pE3yJIbTaThl IMOJYYCHHONH 3aBHCHMOCTH
(bU3HYECKUX BEJIUYMH B BUC TAOJIMI] U TPa(UKOB, J1€JIaTh BHIBOJBI 110

pe3yibTaTaM UCCICAOBAHUA

10.12

CobOmonaTh mpaBujia O€30MACHOTO TpyAa TMpU  HPOBEIECHUU
UCCIeIOBAaHUH B  paMKax yd4eOHOro OKCHEepHUMEHTa, Yy4eOHO-
I/ICCJICI[OBaTCJILCKOf/'I u HpOGKTHOﬁ JACATCIbHOCTH C HCIIOJIb30BAHHUEM

U3MEPUTENBHBIX YCTPOHCTB U J1a00PaTOPHOr0 000pYyIOBAHHUS

10.13

Pematy pacuérHble 3a7auM ¢ SBHO 33JaHHON (QU3MYECKONH MOJETbIO,
UCTIONIB3Ysl (PU3HMYEecKHe 3aKOHbI M HPUHIMIBI, HA OCHOBE aHalM3a
yCIOBUSL  3aJadd  BbIOMpaTh  (U3MYECKYI0 MOAENb, BBIICIATH
¢u3nyeckre BEIUUYUHBI U (POPMYJIbl, HEOOXOIUMBIE AJisl €€ peleHMUs,
IPOBOJUTH PACUETHI U OLIEHUBATH PEAJHHOCTh MOJYYECHHOI'O 3HAYCHHUS

bu3nuecKol BEITMIUHBI

10.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHUM C ONOPOM HA M3Y4YEHHbIE

3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I?>I/I‘-ICCKI/IG SAIBJICHUS

10.15

Hcnonp3oBaTh TpH  pemieHWH y4eOHBIX 3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TIOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTAllud U TPENCTAaBIeHUS y4eOHOW W HAay4YHO-TIOMYJISIPHON
uH(pOpPMAINH, TMOTYYCHHON W3 Pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH NOJTyYaeMyro HH(OPMAIUIO

10.16

[IpuBoauTh mpuMepsl BKJIaJa POCCHUMCKUX M 3apyOCKHBIX y4YEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUEC TEXHUKU U TEXHOJIOTHI

10.17

Hcronp30BaTh TEOpETHYECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHON
YKU3HM JIJIs1 o0ecredeHusl 0e30MacHOCTH IIPH 00pallieHuH ¢ IpudopaMu
U TEXHUYCCKHUMH YCTPOHCTBAMH, JJIsi COXpPaHCHHS 370pOBbS W

CO0JII0/IEHNS HOPM IKOJIOTMYECKOr0 MTOBEACHUSI B OKpY Karolleil cpene

10.18

Paborath B rpyline ¢ BbIMOJHEHHEM Pa3IMYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TpyNIbl, PAlUMOHAIBHO  PACIPEAENSITH
00S3aHHOCTH © TIJIAHUPOBATH JIESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyallMAX, aJE€KBAaTHO OIEHMBATh BKJAJ KaXJIOro M3 YYaCTHUKOB

IPYIIBI B pellIeHNe paccCMaTpuBaeMoi MpoOieMbl

11 KJIACC

50




Kon
NpoBePsIeMOro
pe3yJibTara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha TpUMEpax pojib M MeCTO (UMK B
(GbOpMHUPOBAaHWN COBPEMEHHOW HAYYHOW KAapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOW TEXHUKH M TEXHOJIOIMH, B MPAKTUYECKOU JEITEIbHOCTH

Jr0/IeH, IIEJIOCTHOCTh U €MHCTBO (PU3HUECKO KapTUHBI MUpa

11.2

VY4uTHIBaTh TPAHULBI IPUMEHEHUS W3YYCHHBIX (PU3HMUECKUX MOJIEICH:
TOUYEYHBIN JIEKTPUYECKUN 3apsf, SAEpHAst MOJAENb aTOMa, HYKJIOHHAs

MO/JI€/Ib aTOMHOI'O SI/Ipa PH pelIeHnH (PU3NUECKUX 3a/1a4

11.3

PacnioznaBate (usmueckue sBieHUS (MPOIECChI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB  DJJICKTPOAMHAMHKM W  KBAaHTOBOH  (DU3HKH:
DIIEKTPUYECKasl TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHUTHOE  JICWCTBUS  TOKa, B3aMMOJICHCTBHE MarHHuTOB,
DIIGKTPOMArHUTHASI HMHIYKIUS, JeHCTBUE MArHUTHOTO IOl HA
NPOBOJHUK C TOKOM U JIBIDKYIIUICS 3apsill, 3JEKTPOMArHUTHBIC
KoleOaHWsl ¥ BOJHBI, NPSIMOJMHEHHOE paclIpOCTpaHEHHE CBETa,
OTpakeHue,  IpejoMiieHne, HHTepdepeHus, AUPPaKIUs |
noJsIpU3anusi CBETa, JUCIHepcusi cBera, (porodnexTpudeckuit dPpdext
(potoaddekT), cBETOBOE aBJICHHE, BO3HUKHOBCHHE JIMHEHYATOrO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas ©  HUCKYCCTBEHHAs

pPaanoOaKTUBHOCTDH

11.4

OnucelBaTh U3YYCHHBIE CBOWCTBA BEMIECTBA  (DJICKTPHUYECKHE,
MarHUTHBIE, ONTHUYECKHUE, IEKTPUICCKYIO TPOBOIUMOCTh Pa3IHMYHBIX
Cpen) W DJIEKTPOMAarHUTHbIE sIBIIEHUS (IIPOLIECCHI), HCHOJIb3YS
¢u3ndyeckre BENMYMHBI:  DIIEKTPUYECKHA  3apsil, CcHUJla  TOKa,
AIIEKTPUUYECKOE  HAMNpsOKEHUE,  DJIEKTPUYECKOE  COMPOTHBIICHHE,
pasHocts moteHuuanoB, J/IC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuna JlopeHma, HWHIYKTUBHOCTh KaTYIIKH,
9HEPrusl JJIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, Mepuox W YacToTa
KoleOaHuii B KOJIeOaTeTbHOM KOHTYPE, 3apsil U cujla TOKa B IpoIiecce
rapMOHHUYECKUX ANIEKTPOMArHUTHBIX KoJIcOaHUH, (dhoxkycHoe
paccTosHUE W ONTHYECKas CUjla JIMH3bI; MPH OMUCAHUHM MPABUIHHO
TPAaKTOBaTh (PU3UYECKHIA CMBICT HCIOJB3yeMbIX BEJIMYUH, WX
0003HAUCHUS W CIWHMIIBI;, YKa3blBaTh (OPMYJIIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3MYECKYIO BEIUYUHY C APYTUMHU BEITMUYUHAMU

11.5

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U ITPOLCCChI, UCITOJIb3YHd
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¢u3nyeckre BETMYUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrus W HMIOYJIbC (OTOHA, IMEPUOJ
Iojypacnaja, OSHEPrus CBSI3M AaTOMHBIX SJA€p; IPH ONUCAHUHU
MNPaBHJIBHO TPAKTOBATh (PU3NYECKUHM CMBICI MCHOJIb3yEeMbIX BEJIUYHH,
ux 00O03Ha4YeHWs W EIUWHUIIBI; YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3NYECKYI0 BEIHUYUHY C APYTHMH BETUYMHAMHE, BHIYHCISITH

3HauYeHNEe (PU3NIECKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOIECCHl U SBJICHUS, HCIOIb3YS
¢u3ndyeckre 3aKOHBI W NpHHOMNGBL:  3akoH OMa, 3aKOHBI
MOCJIENOBATENBHOIO M MAPAJUICIBHOIO COEAWMHEHUS IPOBOJHUKOB,
3akoH /[oyns — JleHna, 3aKOH 3J€KTPOMarHMTHOW WHIYKLHWH, 3aKOH
MPSAMOJIMHEUHOrO PaclpOCTPAaHEHUs CBETA, 3aKOHBI OTPAaKEHUSI CBETA,
3aKOHBI ~ MPEJIOMJIEHHS  CBETAa, ypaBHEHME OWHINTEHHA  AJIs
dotorddekTa, 3aKOH COXpaHEHHUsI DHEPrHHM, 3aKOH COXPaHCHUS
MMIyJIbCA, 3aKOH COXpPaHEHUs DJICKTPUUECKOro 3apsija, 3aKoH
COXpaHEHHUSI  MaccoBOro  4Yucia, MocTyidaTel  bopa, 3akoH
paguoaKTUBHOI'O pacmajga; Mpd ATOM  pa3audyaTh CJIOBECHYIO
GbOopMyIIMPOBKY 3aKOHA, €r0 MAaTEMATUYECKOE BBHIPAKEHUE U YCIOBUS

(rpaHuIbl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITB HampaBJICHUC BCKTOpa HWHAYKIIMKM MArHUTHOI'O II0JIL

MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa

11.8

CtpouTs ¥ ONHUCBIBAaTh H300pa)KE€HHE, CO3/1aBa€MOE€  IJIOCKUM

3€pPKaJIOM, TOHKOU JIMH30M1

11.9

BBIMOIHATE 9KCIIEPUMEHTBI 110 UCCIICTOBAaHUIO (DU3HYECKUX SBJICHUH U
IPOLIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHI; TPH
3ToM GOPMYJIMpPOBaTh MpoOieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOIrO

000pyIoBaHUs, IPOBOJUTH OMBIT U (OPMYIHNPOBATH BHIBOJIBI

11.10

OCYH_ICCTBJ'IHTB npAMbIC KW KOCBCHHBLIC H3MCPCHUA d)HSI/I‘leCKI/IX
BCJIIMYUH, IIPpU ITOM BBI6I/IpaTB ONTHMAJBHEINA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OII CHKIN HOFpeH_IHOCTCI\/'I I/ISMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C MCIOJIb30BAHUEM
OpSIMBIX ~ U3MEPEHHH; TpU OITOM KOHCTPYHPOBATh yCTaHOBKY,
(GUKCHPOBATh pPE3yNbTAThl TONYYEHHOW 3aBUCUMOCTH (PUIUIECKUX
BEJIMYUH B BUJE TaOIMUIl U rpaduKoB, 1enaTh BHIBOJBI IO pe3ybTaTaM

HUCCIICOOBaHUA

11.12

Cobmonate mpaBuja 0e30macHOTO Tpylda MpH  MPOBEACHHUH
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UCCIIEIOBAaHUM B paMKax Yy4eOHOro OSKcHepuMeHTa, Yy4yeOHO-
UCCIIEIOBATENBCKON U MPOEKTHON NEITENIbHOCTH C UCHOJIb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOr0 000pYAOBaAHUS

11.13

Pemate pacuérHble 3aJauM ¢ SBHO 33JaHHON (QU3MUECKONH MOJEbIO,
UCTIONB3Ysl (pU3MYecKHe 3aKOHBI W TPUHIUIB, HAa OCHOBE aHalmM3a
YCIOBHSL  33aJa4yd  BBIOMpAaTh  (DU3HYECKYI0 MOJENb, BBIICIATH
¢u3ndeckre BeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIE IJisi €€ pelIeHMs,
IPOBOJMUTH PACUETHl U OLIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUECHUS

(bU3NIECKON BETHUNHBI

11.14

PemaTtes ~ kauyecTBEHHBIE  3aJayu: BBICTPaWBaTh  JIOTHYECKHU
HEMPOTHBOPEUNBYIO HEMOYKY PACCYKACHUU C OMOpON Ha M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘I€CKI/I€ SIBJICHUSA

11.15

Hcnonp3oBaTh MpH  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEepIpEeTallud U TpelcTaBleHUs y4eOHOW W Hay4YHO-TIOMYJISPHON
uH(bOpMAIUH, TMOTYYSCHHOW W3 PAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAM3HPOBATH MOIYIAEMYIO HHPOPMAIUIO

11.16

OOBSICHATh MPUHIUIBI JACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HX O€30MacHOr0 HMCIOJIb30BAaHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH mpUMeEpH BKJAJa POCCUUCKUX U 3apyOeXHBIX YUEHBIX-
¢u3MKOB B pa3BUTHE HAYKU, B OOBICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp3oBaTh TEOpETHUECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOM
JKU3HM JIJIs1 o0ecriedeHus: 0€30IMacHOCTH MpU 00pallleHuH ¢ prudopamMu
U TEXHWYECKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 3I0pPOBbS U

COGJ’IIOI[CHI/IH HOPM 3KOJOI'MYCCKOI'o IOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGortath B rpymme ¢ BBIMOJHEHHWEM PA3WYHBIX COLMAIBHBIX POJIEH,
IUTaHUPOBaTh ~ paboTy  Tpymnmbl,  palMOHATIBLHO  PaCHpeAessTh
0053aHHOCTM ¥  IUIAHUPOBAaTh JEATEIbHOCTh B  HECTaHJIAPTHBIX
CUTyallUsX, aJICKBaTHO OLEHUBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB

TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Koa mpoBepsiemoro

3JIECMECHTA

IIpoBepsiemMble 3JIeMEHTHI COJEePKAH U5

OU3NUKA U METO/IbI HAYYHOI'O IIO3HAHUA

11

duszuka — Hayka o npupoxe. HayuHbie
METO/Ibl TIO3HaHUsI OKpy»Karouiero mupa. Poab
JKCIEPUMEHTa M TEOPUH B  IIpoLecce

MMO3HAHU ITPUPOJBI. 9KCHepI/IMCHT B (1)I/I3I/IK€

1.2

MogenupoBanue (GUINYECKHX SABJICHUNH U
npoueccoB. Hayunele runoressl. Pusznueckue
3aKOHbl M TeOpHH. ['paHUIBl TPUMEHUMOCTH
busznuecknx 3aKOHOB. [TpunIMn
cootBercTBHs. Pomp u Mecto ¢usuku B
(dbopMUpOBaHUHU COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MPaKTUYECKOU

NEITEIILHOCTH JIFOJIEN

MEXAHUKA

2.1

KMHEMATUKA

211

Mexanndeckoe JABUKCHHUC. OTHOCUTEIHLHOCTh
MCXaHUYCCKOI'O ABMKCHMA. Cucrema orcuéra.

Tpaexropus

2.12

[Tepememnienne, CKOpPOCTh (CpeqHssE CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpEHHe
MaTepUaTbHON TOYKH, MX MPOEKIUU Ha OCH
CHCTEMBbI KOOpIMHAT. Crnoxenue

MIEPEMELICHUN U CII0)KEHHE CKOPOCTEN

213

PaBHOMeEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEUHOE JBHKEHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOpPOCTH,
YCKOPEHHS, IyTH u nepeMenieHus

MaTepUaIbHON TOYKH OT BPEMEHHU

2.14

CBoOonHOE azieHre. Y CKOpeHHe CBOOOTHOTO

HagcHus
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2.15

KpuBonuneitnoe naBuxkeHue. PaBHOMepHOe
JBI)KEHHE  MaTepHaJbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMUTETBHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTpOWCTBA: CIIUIOMETD,
JIBUKEHUE CHApSAO0B, IICMIHbIE U PEMEHHBbIE

nepenayu

2.1.7

IIpakTnyeckue paboTHI. N3mepenune
MI'HOBEHHOMU CKOpOCTH. Hccnenobanue
COOTHOILIEHMSI MEXKIY IYTAMHU, IIPONICHHBIMU
TEJIOM  3a  [OCJIEJOBATEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM
JBWKCHUH C HAa4daJlbHOM CKOPOCTBIO, pPaBHOHU
Hyr0. M3yueHue IBM>KEHHs IIapUKa B BSA3KOU
xuakoctd. M3ydyeHue  nBHKEHHMS — Tena,

OpOIIEHHOI'0 TOPU30HTAILHO

2.2

JNHAMUKA

221

ITpuHImn OTHOCUTEIIbHOCTH lNamanes.
IlepBbrii 3axkoH HeroToHa. MHepuunanbHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepnosunuu

CHJI

2.2.3

Bropoit 3akon HproTOHa A1 MaTepuaibHON
TOYKM B WHEPLUHUAIBHOM CHUCTEME OTCuéra
(UCO). Tperuit 3akon Hprorona g

MaTCpUaJIbHBIX TOYECK

224

3aKkoH BCECMHPHOI'O TATIOTCHUA. Cuia TsKecTH.

[TepBast kocMu4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpeHue. Cuna TpeHHs
CKONB)XEHUSI W CHJa  TPEHUS  TOKOS.
Koapdumment tpenns. Cuna conpoTHBICHUS

npu IBUXKCHUHU TCJIa B ) XUAKOCTH HUJIM T'a3C

55




2.2.7

HOCTyrIaTeJ'II)HOC U BpallaTCIIbHOC JIBHIKXCHUC

a0COJIFOTHO TBEPIIOTO TEIa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPAICHUS.
[Inedo cunbl. YciioBUS paBHOBECHUS! TBEPAOrO

terma B UCO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktnueckue paboTel. M3ydeHune nBUKCHHS
Opycka 1O HaKJIOHHOW TIJIOCKOCTH O]
JIEUCTBUEM HECKOJbKMX cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIOPYTrOCTH, BO3HUKAIOIIUX
B AedopMUpPYEMON TPY>KUHE U PE3UHOBOM
o0pasiie, OT BEIMYUHBI UX JAedopmanuu.
UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO

Tella, UMEIOILETO OCh BpallleHUs

2.3

3AKOHbI

COXPAHEHUA B MEXAHUKE

231

NMiynsc MaTepuanbHOM TOYKH, CHCTEMBI
MaTepHAIbHBIX TO4YeK. MMIynbc cuiel u

HN3MCHCHHC UMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTiBHOE nBUXKEHHE

2.3.3

Pa6Gora cuinsl

2.34

MOIIHOCTE CUIBI

2.35

Kunernueckas sHeprust MaT€pUaIbHON TOYKHU.

Teopema 0 KHHETHYECKON YHEPTUU

2.3.6

[TorenumnanbHas »Heprus. IloTeHuumanbHas
SHEPrus yIpyro nehopMupoBaHHON
npyxkusbl. lloTeHunanbHas 3HeEprus Tena

BOJIM3HM TTOBEPXHOCTH 3EMJIH

2.3.7

HOTGHIII/I&J'II)HBIG N HCIIOTCHUHAJIBHBIC CHIJIBI.
CBi13p pa6OTI)I HCIIOTCHIOHAJIbHBIX CHJI C
U3MCHCHUEM MEXaHHUYEeCKOM OHCPruun
CHUCTCMBI TCI. 3akoH COXpaHCHUA

MEXaHUYECKOU SHEPrUu
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2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckne yCTpOMCTBA: JIBUKEHHE PAaKerT,

2.3.9
BOZOMET, KOIIEp, IPY>KUHHBIA TACTOJIET
[Tpaktnueckue paborsl. W3yueHue cBs3U
2310 CKOPOCTEH TeJI NIpH HEYNpPYyroM yJaape.

HccrnenoBanue cBA3M  pabOTBl  CHIIBI €

W3MEHCEHHEM MEXaHUISCKOM OHCPIruu TCJia

MOJIEKVYJIAAPHASA ®U3UKA U TEPMO/NHAMUKA

3.1

OCHOBBI MOJIEK VJISIPHO-KMHETUYECKOM TEOPUU

3.11

OcHOBHbIE IIOJIOXKEHHUS MOJIEKYJLIPHO-
KHUHETUYECKOU TEOpUH. BpoyHoBckoe
nerxenue. Juddysus. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEIIECTBA

3.12

Mopenn CTpoeHHMs Ta3o0B, JKHAKOCTEH U
TBEPABIX Ted U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJIEIIEH

3.13

Macca wmonekyn. KomumdectBo BemecTsa.

[TocrostnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mopenb nacajbHOIro rasa. OcHOBHOE
YpaBHCHUC MOJICKYJIAPHO -KMHETHY ECKOM

TCOPUHU NJCAJIBHOI'O I'a3a

3.16

AOcomoTHas TeMIiepatypa Kak Mepa cpeaHei
KUHETHYECKON SHEPruu TEIIOBOTO JIBHXKEHUS

yactun rasa. [Ilkana remneparyp Kensuna

3.1.7

VpaBuenne Knanelipona — Menaeneesa.

3akoH [lanbToHa

3.18

I"azoBbIe 3akoHBI. M30mpoiiecchl B UealbHOM
rase ¢ IIOCTOSIHHBIM KOJHUYECTBOM BEIIECTBA:

u30TepMa, H30X0pa, n3obdapa

3.1.9

TexHuueckue YCTpOICTBA: TEPMOMETD,

Oapometp

3.1.10

[TpakTueckue paboTel. l3mepeHue Macchbl
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BO3JlyXa B KJIACCHOW KOMHarte. MccienoBanue
3aBUCHUMOCTH MEXIY IIapaMeTPaMHu COCTOSHHUS

pa3pexeHHoro ra3a

3.2

OCHOBbI TEPMOJNHAMMKA

321

TepmonuHamuueckass cucreMa. BHyTpeHHss
SHEPrus TEPMOJUHAMHUYECKOW CHCTEMBI U

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPIrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.2.3

Buael Tensonepenadu: TEmIONPOBOJHOCTb,
KOHBEKIIMS, u3nydeHue. TemnoéMKocTh Tena.
VienpHas TEIIOEMKOCTh BeliecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI ITPU TCILIONCPEaAUC

3.24

[TepBeiit 3ak0H TepMOaHAMUKH. [[puMeHenue
IIEPBOro 3aKOHA TEPMOJUHAMUKHI K
u3onpoueccam. ['paduyeckas MHTEpIIpETAIUS

paboThI raza

3.25

TemnoBbie MamwuHbl. [lpuHUMOBL  AeicTBUS
TEIJIOBbIX MamuH. [IpeoOpa3zoBanust sHepruu
B TemioBelXx MammHax.  Koadduuuent
noniesHoro  geiictBust  (manmee —  KILJ)

tertoBor MammuHel. H{ukin Kapao u ero KITZ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatuMocTs mpoleccoB B IPHUPOJE.
TernnoBeie JIBUTaTEJH. DKOJIOTHYECKUE

HpO6J’ICMLI TCIIJIOOHEPT CTUKH

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTelb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOAUJTIbHUK, KOHOAUIIUOHED

3.2.8

[TpakTuueckue pabotel. MzMepenue yaeiabHOI

TEIIOEMKOCTH

3.3

AI'PEI’ATHBIE COCTOSAHNA BEILIECBA. ®A30BbIE IIEPEXO/1bI

331

[TapooOpazoBanue u KoHAeHcaus. VcnapeHue

u KHUIICHUC. YILCJIBHaSI TCI1JI0Ta
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napooOpazoBaHus. 3aBHCUMOCTb TEMIIEPATYyPbI

KHUIICHHA OT JaBJICHUA

3.3.2

AOconoTHAasET W OTHOCUTEIbHAS BIIAXKHOCTH

Bo3ayxa. HacheileHnHslii nap

3.3.3

Tépnoe TEJIO. Kpucrannmueckue u
amop(dubie Terma. AHHM3OTPOIUS  CBOWCTB
KpPHUCTAJLJIOB. Kunkue KpH CTaJLJIbL.

CoBpeMeHHbIE MaTEepHUAIIBI

3.34

IInaBnenue wu KpUucCTaJuim3anus. YaenbHas

tensora ruasieHus. Cyoaumanus

3.35

YPaBHeHI/IC TEIIOBOro OanaHca

3.3.6

TexHudeckre YCTpOHCTBA: TUTPOMETP H
NCUXPOMETP,  KaJOpPUMETp,  TEXHOJIOTUU
MOJTyYEHHs] COBPEMEHHBIX MaTepUajoB, B TOM

YHUCJIC HAHOMATECPHUAJI0B, U HAHOTCXHOJIOT N

3.3.7

[IpakTrueckue paboTHI. H3mepenue

BJIAJKHOCTH BO3ayXa

SJIEKTPOJJMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnexTpuzanys Tea. DIeKTpudeckui 3apsa. Jsa

BUA DJICKTPUYCCKUX 3apPsA 0B

4.1.2

[IpoBogHuUKH, IADIIEKTPUKA "

MMOJIYIIPOBOAHUKH

4.1.3

3aKOH COXpaHEHHUs AJIEKTPUUECKOI 0 3apsa

4.1.4

B3aumoneiictBue 3apsaoB. 3akon Kynona

415

DneKTpuiecKoe noJie. Hanpsxénnocts
AJEKTPUY ECKOT' O oJs. [Ipunuun
cynepno3uniu.  JIMHUKM ~ HaOpsKEHHOCTH

SJICKTPUYCCKOI' O IOJIA

4.1.6

PaGota cunm  9AMEKTPOCTATUYECKOTO  TOJIA.

ITorennman. Pa3zHocTh IOTEHIIMAIOB

4.1.7

HpOBO,Z[HI/IKI/I U JUBJICKTPUKKU B ITIOCTOSAHHOM
SJICKTPUICCKOM I10JIC. I[I/IB.HGKTpI/I‘-IGCKaH

MMPOHULIACMOCTb
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DIIEKTPOEMKOCTb. Konpgencarop.

418 DNeKTpOEMKOCTh IJIOCKOTO  KOHJEHcAaTopa.
DHeprust 3apsLKEHHOr0 KOHAeHcaTopa
TexHuueckue  yCTpOMCTBA:  3JIEKTPOCKOI,
419 JIEKTPOMETP, DJIEKTPOCTaTUYECKasl 3alluTa,
o 3a3eMJIEHHE 3JIEKTPOIPUOOpPOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
4110 IIpakTnyeckue paboTHI. N3mepenune

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HOCTOSHHBIN SJIEKTPUYECKUI1 TOK. TOKH B PA3JIMYHBIX

CPEJIAX

VcaoBus CyII€CTBOBAHUA IIOCTOAHHOI'O

421 EeKTpHYEcKoro Toka. Mcrounnku toka. Cuna
ToKa. ITocTossHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 yyacTka LenH
123 DJEKTPUYECKOE CONPOTUBIIEHUE. Y EIBHOE
o COIIPOTUBJICHHE BEILECTBA
424 ITocnenoBarenbHOE, napasuieiIbHOE,
o CMEIIaHHOE COEIMHEHNE IPOBOIHUKOB
Pa6ora snextpuueckoro toka. 3akoH J[xoyis
4.2.5
— Jlenna
426 MOUIHOCTh 3MEKTPUYECKOTO TOKA
anekTpoaBwkymas cuwia (mamee — DJC) u
427 BHYTPEHHEE COIPOTUBIIEHHE HCTOYHUKA TOKA.
o 3akoH Owma [ TOMHOHM  (3aMKHYTOH)
ekTpruecko nenu. Koporkoe 3ambikanue
DJeKTpOoHHAas IIPOBOIUMOCTb TBEPIBIX
128 METAJIJIOB.  3aBUCHUMOCTb  CONPOTUBIIECHUS
o METaJIJIOB oT TEeMIIEPaTyphbl.
CBepXnpoBOIUMOCTh
429 OnexTpudyeckuii Tok B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX MyYKOB
4210 ITonynpoBoguuku. CoOCTBEHHas U MpUMeECHas

MPOBOJIMMOCTh MOJYIPOBOAHUKOB. CBOMCTBa
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p-n nepexopa. [ToaynpoBOAHUKOBBIE TIPUOOPHI

4211

OJEeKTpUYECKUA  TOK B DJIEKTPOJIMTAX.
DIEKTPONUTAYECKAS JUCCOL AU

DneKTpou3

4212

DNIEKTPUUYECKHUI TOK B rasax.
CaMOCTOATENLHBIE MW HECAaMOCTOSITEIILHEIN
paspsia. PasnuuHble TUIIBI CaMOCTOSITEIBHOIO

paspsna. Momnus. [lnazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIepMerp,
BOJIBTMETP, peOCTaT, MCTOYHUKU  TOKa,
JJIEKTPOHArPEBATEIILHBIC puOopsl,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAaKyyMHBII V(IR
TEPMHUCTOPBI u (doTope3ucTopsl,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAHUKA

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMEIIAHHOT' O COEJUHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportuieHus. HaGmonenue

3IIEKTPONU3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3JIeMeHTHI CO/IEPKAHUS

4

OJIEKTPOAMHAMUKA

4.3

###Par##H#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS MHAYKIA

43.1

Ilocrosgsuurle Maruuthel. B3ammopelicTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MarnutHoe mosie. BekTop MarHutHOM
MHAYKOUK.  [IpuHOMOD — cynmepno3uiiuu.
Jluaun MarnutHOM wuWHAYKIMHU. KapTtuHa
JUHUM  MarHUTHOM  MHIOYKIUU  TIOJS

IIOCTOAHHBIX MaroHuTOB

4.3.3

MarauTtHoe moJjie MNpOBOAHHWKA C TOKOM.
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Kaptuna nuHuil mosst JIMHHOTO HPSIMOro
IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOIO
MIPOBOJIHMKA, KAaTYHIKH C TOKOM. OIBIT

Opcrena. B3aumonencreue NpoBOJHUKOB C

TOKOM
434 Cuna Amnepa, e€ MOAYJIb U HalIpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HanpaBJIiCHHE.
JIBuKeHue  3apsUKEHHOM — 4acTULbl B
435 OJTHOPOJHOM MarHuTtHOM Toyie. PaGota
cunel Jlopenua
4.3.6 SIBiIeHHE 3JIEKTPOMArHMTHON MHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKITUU
OJC unaykuuu. 3aK0H 3IEKTPOMAarHUTHOM
438 unaykuuu Papanes
BuxpeBoe oanekrpuueckoe mnoae. IJC
WHAYKIIMK B TPOBOJHUKE, JABHUKYIIEMCS
4.3.9 MOCTYNATEIbHO B OJJHOPOTHOM MAarHUTHOM
rnoJje
4.3.10 [TpaBuno Jlenna
NHaykTHBHOCTB. SIBIICHHE CaMOWHIYKITUH.
43.11
OJ1C caMouHAYKIUU
DOHeprusi MarHUTHOTO TIOJIS KaTYIIKHA C
4.3.12
TOKOM
43.13 DNEKTPOMarHUuTHOE 10JIe
Texnuueckue  yCTPONCTBA: TMOCTOSIHHBIC
MarHMThI, 3JIEKTPOMAarHUThlI,
4.3.14
AJIEKTPO/IBUTaTENb, YCKOPUTEIH
3JIEeMEHTaPHBIX YACTUII, MHAYKIIMOHHAS TTeYb
[IpakTuueckue paboTHI. Nzyuenue
MarHUTHOTO IO KATYIIKH C TOKOM.
4.3.15 UccaenoBanue HOeUCTBUS IIOCTOSIHHOI'O

Mar"uTa Ha paMKy ¢ TokoM. MccrienoBanue

SIBJICHUA SHGKTpOMaFHHTHOﬁ HHAYKIWHA

KOJIEBAHMA Y BOJIHBI
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5.1

MEXAHMNYECKHUE U S3JIEKTPOMAI'HUTHBIE KOJIEGAHWA

511

Konebatensnas  cucrema. CBoOOmHBIE
koneOanus. ['apMoHMYEecKue KoyieOaHusI.
[Tepuon, wacrora, ammumtyaa u (asa

KoJje0aHum

5.1.2

[IpyxuHHBII MasTHUK. MaTtemaTndeckui

MasiTHUK

5.13

YpaBHEHHE TapMOHHYECKUX KOJICOAHUM.
Kunematuueckoe u JUHAMHAYECKOE

OIHCaHHe KOJIe0aTEILHOr O JABUXCHUA

5.14

[IpeBpamenne SHEpPruu npu
TAPMOHUYECKUX  KOJICOaHHSIX. CBsi3b
AMILIUTY IBI KoJIeOaHmi HUCXOIHOMN
BEIIMYHMHBI C aMIUIUTYAaMHu KojebaHuil eé

CKOpPOCTHU U YCKOPEHHUSI

5.15

Konebatenpuplii  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KoJjie0aHus B
UJCATbHOM  KoJe0aTelbHOM  KOHTYpE.
AHanorust MeXAy MEXaHHYECKUMHU H
AJIEKTPOMAarHUTHBIMU KOJe0aHUsAMMU.

®opmyia TomcoHa

5.1.6

3aKkoH COXpaHCHHA SHCPrur B HACAJIbBHOM

KOJ1e0aTeIbHOM KOHTYpE

5.1.7

BBIHY)KI[ eHHbIe MeXaHWYeCKHe KojaeOaHusl.
Pe3onanc. Pe3onancuas KpUBasl.
BBIHy}KI[ CHHBIC OJICKTPOMArHUTHBIC

KosjebaHus.

5.18

Ilepemennpnii  TOK.  CHHYCOMAAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

Mo1iHOCTB IIEPEMEHHOT O TOKA.
AMIUIMTYIHOE M JCUCTBYyIOLIEE 3HAYEHUE

CHJIbI TOKA U HAIIPSHKCHU S

5.1.10

Tpanchopmatop. [IponsBoacTso, nepegaya

U 1oTpebsIeHHe 3JICKTPUYECKON SHEpruu.
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DKOJIOTUYECKUE PUCKU IPU IPOU3BOJICTBE
3JIEKTPUYECKOM SHEPTUM. Kynbsrypa
HCIOJIb30BaHUsA 3JIEKTPOIHEPTrUU B

HOBCEIHEBHOM KU3HU

Texnudeckne ycTpoiicTBa: ceiicmorpad,

5111 BIIEKTPUYECKUM 3BOHOK, JTHUU
aJIeKTpolepeaay
IIpaktnueckue pabotel. MccnenoBanue
3aBHUCHUMOCTH NEPHUO/Ia MaJIbIX KOJIeOaHUM
5112 rpy3a Ha HUTU OT JJIMHBI HUTH M MAacchl

rpysa. HccaenoBanue IEPEMECHHOI'O TOKa B
ey M3 IOCJIEeN0BaTEIbHO COSAMHEHHBIX

KOH/IEHCaTOpa, KaTYLIKU U pPe3UCTOpa

5.2

MEXAHMYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCJIOBHS
pacnpoctpanenusi. Ilepuog. Cxopoctb
pacnpocTpaHeHuss W JUJIMHA  BOJIHBL

HonepeqHHe U IMPOAOJIbHBIE BOJIHBI

5.2.2

###Par### Nurepdeperunst u audpakuus

MCXaHUMYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3BYyKa.

Bricora Tona. TemOp 3Byka

5.24

ONEeKTPOMarHuTHbIE  BOJHBI. Y CJIOBHS
U3IY4YEHUs]  DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenrtanus BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBolicTBa  DJEKTPOMATHUTHBIX  BOJIH:
OTpaXK€HHE, IPeIOMIICHHE, IOJsIpU3anus,
muopakuusi, uHtepdpepeHuus. CKOPOCTbH

QJICKTPOMArHUuTHBIX BOJIH

5.2.6

[Hkana 3JIEKTPOMarHUTHBIX BOJIH.
[IpumeHeHue 3JIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paguocCBiA3n W TCICBHUACHUS.
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Panuomnokarus. 9HeKTpOMaFHHTHOC

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5.2.8

TexHuueckne ycCTpOHCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIBTPa3ByKOBast
IUAarHOCTUKa B TEXHUKE U MEIUIUHE,
panap, paguonpuEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

531

IIpsaMonuHeliHOe paclpoCTpaHEHUE CBETA

B OJHOpoAHOM cpene. JIyu ceta

5.3.2

OTtpaxkxeHue cBeTa. 3aKOHBI OTPaKEHUS
ceTa. [locTpoeHne n300pakeHnii B TIIOCKOM

3epKaie

5.3.3

[peromiieHre cBeTa. 3aKOHBI IPETIOMIICHHS
CBeTa. AOCOIIFO THBII IoKa3aTelb

MIpETOMIICHUS

5.34

ITormoe BHYTPEHHEE OTpaXKECHHUE.
[IpenenpHbIl yros MOJHOIO BHYTPEHHETO

OTpaKeHUS

5.35

Hucnepcust ceta. ClOXHBIA  cOCTaB

Oemoro ceera. [{Ber

5.3.6

CoOuparone M paccerBarolIe JUH3HI.
Tonkasa snmH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKasT  CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHUl B COOMPAIOIINX
n pacceuBawoimux JjuH3ax. Dopmyna
TOHKOM NHWH3BI. YBEIWYEHHE, IaBacMoe

JIMH30H

5.3.7

IIpenensl IPUMEHNMOCTH TE€OMETPUYECKOM

OIITUKH

5.3.8

WNutepdepenus  cBeta.  KorepeHTHbIC
HWCTOYHUKH. YcnoBus HaOIFOICHUS
MaKCHMYMOB u MUHHUMYMOB B

uHTep(EepPEeHIIMOHHOW KapTUHE OT JBYX
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CI/IH(i)aSHLIX KOI'€pCHTHBIX HCTOUYHUKOB

Huopakuust  ceera.  [J{udpakuuonHas
pemérka. YcinoBue HaOMIOJACHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu MaJcHUuU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(GPAKIHOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceera

TexHuueckue yCTpPOMCTBA: OUYKH, JIyIa,

doroanmapaT, NPOEKIMOHHBIA ammapar,

53.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAasI
OIITHKA, T (ppaKOHHAS pemérka,
TIOJISIPOUT
IIpakTnyeckue paboThI. N3mepenue

nokasarens npenomieHus. McciaenoBanue
5.3.12

CBOMCTB  HM300pakeHWH B  JIMH3aX.

HaGnronenue nucriepcun cBera

DJIEMEHTHI CHEITUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

I'paHuibl NPUMEHUMOCTH  KJIACCHYECKON
MEXaHHUKH. IToctynatet Teopuun
6.1 OTHOCUTEIBHOCTHU: MHBapHUaHTHOCTh
MOJIyJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTUH DUHIITEHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpEMEHH H  COKpaIleHue

JIAHBI

6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTUIIBI

CBsi3b Macchl C SHEPruel U HMITYJIbCOM
6.4 CBOOOAHOW 4YacTUlbl. OHEpPrusi MOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

###Par### I JIEMEHTBI KBAHTOBOM OITTUKH

®otonbl. Dopmyna [Inanka cBsI3u SHEPTUU
7.1.1 doTroHa C ero d4actoToM. OHeprus u

UMIyJbC GOTOHA
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7.12

OTtkpeiTHE U HccnenoBanne Gorodddexra.

OIIBITEI AT. CroneroBa. 3aKOHEI

doTorhdexra

7.13

YpaBHeHue DHUHIITEHA IS
doTorddekra. «Kpacnas IPaHUIA

doTorhdekra

7.1.4

JlaBnenue ceera. OnbiTel [1.H. JIeGeneBa

7.15

XUMHYECKOE JICHCTBHE CBETa

7.1.6

TexHuueckne ycTpoWcTBa: (OTOBJIEMEHT,
dboTonaATUHK, COJTHEYHAs Oatapes,

CBETOIHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbIThI
Pesepdopaa mo nccnegoBaHUIO CTPOCHUS

aToMa. HJIaHCTapHaH MOACIb aTOMa

7.2.2

[TocTynaTsl Bbopa. N3nyuenne u
norjionieHne (GOTOHOB MpU  Iepexojie
aToMa C OJHOIO0 YPOBHS DHEPruud Ha
npyroil. Bunsl cnexktpoB. CriekTp ypoBHeEH

SHEPrUu aTomMa BOA0pOJIa

7.2.3

Bonnosrie cBolictBa yactuil. BomHbl Oe
bpoiins. KopnyckynspHo-BOIHOBOI
nyamusMm.  Jludpakmust 3JIEKTPOHOB  Ha

KpucTajajiax

724

CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUYCHUC.

YcTpoiicTBO M IpUHIUI paboThI Ja3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTpaIbHBII
aHaiu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  paborel.  Habmonenue

JIMHEWYAaToro CreKkTpa

7.3

ATOMHOE A1PO

731

MeTtoasl HaOMIOAEHUS U pErucTpalnuu

SJICMCHTAPHBIX YaCTHUIL]
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7.3.2

OTKpbITHE  PAagUOAKTHBHOCTH.  OIBITHI
Pesepdopma mo ompeaeneHHI0  cocTaBa
paavoakTUBHOrO  u3iaydeHus. CBoiicTBa
anb(da-, 6era-, ramma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HA JXUBBIC OPTraHU3MbI

7.3.3

OTkpeITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass monmens sinpa I'eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe yucio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DJEKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. I'amma-
U3JIy4yeHHE. 3akoH pPaaroOaKTUBHOIO

pacnazia

7.3.5

DHeprusi CBA3M HYKIOHOB B  fIpe.

SAnepubie cuibl. JledhekT maccer supa

7.3.6

Snepubie peakiuu. JleneHne u cUHTE3

snep

7.3.7

AnepHslii peaxTop. TepMosiiepHbIil
cuate3. [IpobieMbl ¥ TEPCIEKTHUBHI
SJIEPHOM  SHEPreTUKH. DKOJOTUYECKHE

ACIICKThI ﬂ}lepHOﬁ OHCPIrCTUKU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MIO3UTPOHA. dyHIaMEHTalIbHbIE

B3aMMOJICH CTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, saepHBI  peakTop,

aromMHas bomOa

7.3.10

[Ipaktnueckue paborel. MccnenoBanue
TPEKOB YaCTHI] (o TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bémnoro ueba. Cos3Be3musi, sipkue

3Bé3JII)I, IIJIaHETHhI, UX BUAUMOC IBHKCHHEC

8.2

Conueynas cucrema. l[lmaHersl 3eMHOM
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I'pyHaIibl. IImaHeThI-TUraHThI n Hux
CIIYTHUKH, KAaPJIHUKOBLIC IIJIAHCTEI. Maisie

Tesra COJTHEYHOU CUCTEMBI

8.3

Comnue, ¢Qorocdepa u  armocdepa.

ConHeyHass akTHUBHOCTBD

8.4

Ncrounuk sHeprun ConHua u 3BE371

8.5

3BE&bI, WX OCHOBHBIE XapaKTCPUCTUKH:
Macca, CBETUMOCTh, PAJHyC, TeMIepaTypa,
17 B3aMMOCBSI3b. Jmarpamma
«CTIEKTPaJIbHBI ~ KJacC — CBETUMOCTBY.
3B&3AbI  TJIABHOM  IOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIA

3BE3]] TJIaBHOM IOCIIEI0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpOeHHE  3BE3N.
CoBpeMeHHbIE pEaCTaBICHUSA o]
npoucxoxaeHnu W sBomoru ConHia u

3B€E3/1. DTaIbl )KU3HU 3BE3N

8.7

Mneunsiii  Ilyte — Hama I'amakTuka.
CnupansHast ~ cTpykTypa  ['anmaktuky,
pacmpeneneHue 3BE34, Trasa U IBUIM.
[lonoxenne wu nBwxkeHue ConHoa B
lanaktuke. Ilnockas wu  chepuueckas

noacucTeMsl I'agakTuku

8.8

Tumner TaJIaKTHK. Panuoranaktuku n

KBa3apbl. UEpHBIE ABIPHI B SAPAX rajgakTUK

8.9

Bcenennasa.  Pacmmpenne  BceeneHnoil.
3akon XaO0na. Pa3beranue ralakTHK.
Bo3pact u pamuyc BceneHHoii, Teopus
Bonbmoro B3peiBa. Mojens  «ropsiueit

Bcenennony. PenmkroBoe usiryuenue

8.10

Macmrabnas  cTpykTypa  BcenenHoid.
Mertaranaktuka. HepeméHnHbie mpoOiemMsbl

aCTPOHOMHUH

69




YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

» ®usuka, 10 knace/ Maxumes . 4., Byxosues b.b., Corckuiit H.H. mox pegakuueit
[TapdentreBoit H.A., AxunonepHoe obuiectso «M3aarensctBo «IIpocBenienue»

» ®usuka, 10 knace/ Maxumes I.4., [lerpoa M.A., CtenanoB C.B. u npyrue, O61iecTBo ¢
OTPaHUYCHHON OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe obmiecTBo «31aTenbcTBo
«IIpocsemenue»

» ®usuka, 11 xknace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. oz penaxmueit
[TapdentneBoit H.A., Akumoneproe obuiectBo «M3narenscrBo «IIpocBenienne»

» ®usnka, 11 kmacc/ Mskumes I'.41., [TerpoBa M. A., Yronsaukos O.C. u apyrue, O01mecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkironepHoe obmectBo «M3narenbcTBo
«IIpocsemmenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJA

1. Mskumies I'.51. ®usuka, 10 knacc: yaed.15151 001ieo0pa3oBaTeIbHBIX YUPEKACHUN: Oa30BbIM
u npoduneubiii ypoBuu / I'.51. Mskumes, b.b. byxosues, H.H. Corckuii; moa. Pex. H.A.
[TapdpentreBoii, 2019 r.

2. MsikumieB I'.51. ®usuka, 11 kmacc: yued.151s o01ieo0pa3oBaTeNbHBIX YUPSKICHUM: 0a30BbIi
u npodunbubiii ypoBuu / I'.51. Mskumes, b.b. byxosues, B.M.Uapyrun; nox. Pen. H.A.
[TapdentoeBoit, 2019 r.

3. PeimkeBuu ALl «®usuka 10-11 kmacesn» «3amaunuku «/Ipodsr» M. Ipoda. 2019.

4. E.A. MapoH, A.E. Mapon “/Ilugaktrueckue matepuans 10 kmacce”, “Apoda”, 2019

5. E.A. Mapon, A.E. Mapon “/lunaktndeckne marepuainst 11 kmacc”, “JIpoda”, 2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. https://resh.edu.ru

2. http://window.edu.ru

3. www.1september.ru

4. www.school-collection.edu.ru

5. http://www.elkin52.narod.ru

6. http://physics.nad.ru/physics.htm

7. http://www.ru.convert-me.com/ru 8. http://nrc.edu.ru/est/r2
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