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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAaX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcsa 10—11 kiraccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHbIX CBs3€l (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyIbTaThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojgam oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep W pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTUN B c(pepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 41 ypoBHS CpeaHETo 0011ero 00pa3oBaHusl TOJI0KEH
pAA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJECPKUT MaTepual U3 BceX pa3ziesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HKHU.



Hoesa eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHULAX TIPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN TOJX0 B Kypce (UM3UKU PEaln3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcs.
J1i1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECcTeunBaeTcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHMMaHueE yeisieTcs pEIIeHNI0 PACUETHRIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C IBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOJENIU IS CUTyalld MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MmaTepruaIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbIi ypOBeHb Kypca (DU3UKH HA ypOBHE
cpenHero oomero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpalinoHHOoe o0opyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAaHUSL JOJKHBI OBITh MOCTPOCHBI HAa KOMIUJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUHl.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHsS OOYyYaroImHMXCi K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yiIbTaTa M3yueHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMHupoBaHHE YMEHUU OOBSCHATH SBICHUS C MCIOJIb30BAHHEM
(bu3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (opMmupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTxeHne 3TUX Ienei oOecrednBaeTCsl pelIeHneM CIEeIyIOIMNX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

e TpuoOpeTEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHWKY, MOJICKYJSPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBJICHUA B TPUPOAE U N TNPUHATHUS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMHOCOOOB pELICHHS pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHUM JJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIIO).

[Ipensaraemplii B mporpaMMme 1O (PU3MKE MEepeYeHb Ja0OpaTOPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BHIOOP
poBeNECHUsS J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posb 3KciepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBblE M IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpusonuHeitHoe nBrmkeHue. J[BukeHne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSJIOB, LICMIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoii 3akon HeroTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHue aBmxeHUs OpycKa 0 HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenumanbHas DHEPTUsA YIIPYro
nehopMupoBaHHOM NPYKUHBL. [loTeHIMaIbHASI SHEPT U TeJia BOJIU3HU MTOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YIHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHMMOJECHUCTBUS 4YacTULl BemecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACaNbHOro raza. AOCONIOTHas TeMmIeparypa Kak mepa
CpeIHEll KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 10 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMy COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
HEprus  OAHOATOMHOTO  WACAJIbHOrO  rasza. Buabsl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBoO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IIPUPOIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Ko3(puIMeHT Moie3Horo
nericTBus TemioBord mamuHbl. [{ukn KapHo um ero kodpduIHMEHT IMOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA H NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

M3meHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnbIT N0 a1abaTHOMY paCIIUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENISI BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpucramioB. JKuuakue xpucrawibl. CoBpeMeHHble Marepuansl. [lnaBineHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

M3mepeHrie OTHOCUTENbHOM BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BU1a 3JIEKTPUIECKUX 3apsI0B.
[IpoBOHUKM,  JMAJIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOrO0 3apsja.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro mnoiid.  I[IpuHuummn



CYNEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro moJjs. [lorennuan. Pa3HoCTh MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COIMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaNIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHUE HCTOYHUKA TOKAa.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TabBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3y4yeHne cMenaHHOTO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4E€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Qu3nyeckas BEJIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTHUYECKAS  JAMCCOLMALMSA,
rajJbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpEBATEIIbHbBIC npuOopBkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KITIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMI Cynepro3nIny MarHUTHBIX TIOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTWHa JNMHUNA MAarHUTHOM HWHIAYKLIHM I1OJIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SBeHne ANEKTpOMAarHUTHOM HMHAYKIMU. [lOTOK BEKTOpa MarHUTHOU
WHAYKOUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu @apazes.

BuxpeBoe »3ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKLUHMH. OJIEKTPOABMXKYILNAsS  CHJIA
CaMOMHIYKIIH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno JleHua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yueHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJcOaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumtyaa u ¢asza KoJieOaHUI.
[IpykVvHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu TApMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU W
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPONOJIbHBIE BOJHBI.
HnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPeJIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTh 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINA.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHbl HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yron MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTOsIHUE
U omnTHYecKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromMX JuH3ax. DopMyiia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakuvonHas peméTka. YcCIoBUE HaOIIOIEHUs
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopkI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Mozesb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpockomna, TEJIECKOIa.

Habmronerne natepdepeHIy CBETA.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yeHune cexTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomoi

N3mepeHne nokazaress NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €T0 YACTOTON. DHEPrus
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Llemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYXICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HabGnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paguoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbba-pacnaa. DIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTeE3 AIEP.

Anepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AIEPHOU SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpajdbHbIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ima. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CEeBEPHOTrO MOJIyIIapHs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponp u3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAyYHOUM KapTHHE MHpPa, poJib (U3HUECKON TEOPUU B
dbopMHUpOBaHUYU MPECTABICHUN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHsS B 11 kimacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (PakT, TUIoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTrOJHLHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJiE, KoJieOaTelbHbIC
JIBVKCHUS B )KUBOM MPUPOLE, ONITUUECKUE SIBJIICHUS B KMBOM MPUPOIAE, NEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNIECKON PEeETKH, CIEKTPATIbHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajnap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIA amnmapaT, BOJOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CJICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarolmuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULIMENH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alMd OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATEIBHOU ESITENHHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3alINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUHCKOM I'PaXkIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJ1a B MIOCTPOCHUE YCTOMYMBOTO OYIYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCYIEro (PU3nIecKoi HayKe;

S) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUM B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs1 PU3HKHU OCYIIECTBIISITh IPOEKTHYIO U UCCIEA0BATENBbCKYIO I€ITEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3HYeCcKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJIbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBarebCcKHe AeliCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJAMHU
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETaliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIlIeHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nunopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHus U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaju3,
CHCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0/IeHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W AITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:
OCYIICCTBIIATH OOIICHHE HAa YPOKax (PHM3UKH U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPIMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEACHHUE B Pa3TUIHBIX
CUTYaIHsIX, IPOSIBJISITHh TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh HABBIKAMU  [O3HABATEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX TMPU aHAIW3€ pPe3yJbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce moCcTmKeHUS THYHOCTHBIX PE3yIbTaTOB OCBOSHUS IIPOTPAMMBI 10
dbuzuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy 0O0Yy4aroOIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar AFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOUW AMOIIMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBATHCA K
HMOIIMOHAIIEHBIM U3MEHEHUSIM U TMPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO EIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOHMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHHH OOIIEHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, MHEepIHUaIbHas cUCTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsil IPU pelieHUH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIUHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUS Ta3a B MU30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
MMIIYJIbC T€Jla, KNHETUYECKas 3HEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYHUHY C JPYTUMHU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKash DHEPIrusl XaOTUUYECKOIO JIBUKEHHSI MOJIEKYJI, CPEAHECKBAApPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTECHIUAN, Pa3HOCTh NOTECHIIMAJIOB;
IpU ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M EIIMHUIIBI; YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKue
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MNPUHLNN CYNEPHO3ULUA CUJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITBI ICUCTBYS MAIITUH, MPUOOPOB M TEXHUYIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOT0 MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU,

BBITIOJHATh OKCIEPUMEHTHI TIO0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUNA W
MPOIIECCOB C HCIOJB30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmynrpoBath mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYITUPOBATH
BBIBO/IBI,

OCYIIIECTBIISThH MPSMbIC U KOCBEHHBIC H3MEPECHUS (PU3MUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAIBHBIM CIIOCOO HM3MEPEHHUS W WCIOIb30BaTh HM3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UMUECKUX BETUYUH B BUJIC
TaOIUIl U TPaUKOB, IETaTh BEIBOJBI 10 Pe3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO OKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENICKOW U TPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhle 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3UUECKHUEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAacCYKICHHUW C OMOpOM Ha HM3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKHe ABIICHUS,

WCITIOJIB30BATh MTPH PEIICHUN YYEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIUOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM WHGOPMALMK, MOJIYYEHHOU W3 pPa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3KKE B TOBCEIHEBHOM JKU3HU AJIS
oOecrieueHus: OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpYNNE C BBIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NEATEIBHOCTH JIFOJEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJEINCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWs, AEHCTBUE MArHUTHOTO TIOJS HAa
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOJAApU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudecknii 3G ekt (poTordhdeKT), cBeTOBOES AaBieHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHOJB3Yd (U3UYECKUE BEITMYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpsKEHHE, DJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHAYKIUS MarHUTHOTO TMoOJjsi, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJeH, MepHoJ U 4YacToTa
KojeOaHuil B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OINUCAHUM TPABUIBLHO TPAKTOBATH (PU3MUECKUIN
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BETUUHHY C IPYTUMH BETUUUHAMY,

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEJIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PacHpOCTPAaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa mia pororddexra,
3aKOH COXPAHEHHS YHEPruH, 3aKOH COXPAHEHUSI HMMIIYJIbCA, 3aKOH COXPAHCHMS
AIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHMs] MAcCOBOI'O 4YMCIIa, MocTysatkl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMIPABIICHHE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO34aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJIAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUsI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThHI
MOJIy4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOIUIl U TpaduKoB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBaAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPaTOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYI0 MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOOXOoaUMbIe Jisi €€ PEIIeHUs, TPOBOIUTh PACUEThl M OIEHUBATH PEATLHOCTH
MOJIY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NHPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHOM HWH(POPMALMH, IOJYYEHHOW W3 pas3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAaIUIUH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3IMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLUOHAIBHO PpACHpPEEsITh O0O0S3aHHOCTU U
IUIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa ¥ METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' s i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

Da30BbIe IEPEXOIBI

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



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

Hroro no pasneny

Pazgea 4. 3JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpudYecKnid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IIpakTuueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHn4YecKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIEIIUATIBHON TEOPUHU 4 | bubnnoreka [JOK
OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DIJIEeMEHTHI KBAHTOBOW OITHKH 6 bubmorexa LIOK

https://m.edsoo.ru/7f41c¢97¢c



https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;;fg;gﬁimlcwc
Hroro no pasaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

CKOPOCTb, YCKOPEHUE

10 KUIIACC
KoOJL1ecTBO 1ACOR Jara uzydyenus DJIeKTPOHHBIE IIpumeuanue
Ne ungpoBbie
Tema ypoka bp
n/n B Kourpoabnbie IIpakTuyeckue no no o0pa3oBaTe/bH
cero
padoTbI padoThbI mwiany | ¢akry ble pecypchbl
Boansrit
WHCTPYKTaX 1O
TCXHUKC bubnmoreka
0€30MaCHOCTH. 1 LOK
du3nKa — Hayka o https://m.edsoo.ru
npupoze. Hayunsie /ff0c32e2
METO/IbI TTO3HAHUS
OKPY>KaIOIIEeTr0 MUpPa
Ponb u Mecto puzuku
B ()OpPMHUPOBAHUU
. bubnuorexa
COBPEMEHHOM oK
2 Hay4YHOH KapTHUHBI 1 1
MIDA. B https://m.edsoo.ru
Ps y /ff0c33e6
MPaKTUYECKON
NeATeIFHOCTH JIFOAeH
Mexanuyeckoe
JIBIDKCHHE. G
nonroTexa
OTHOCHUTENBHOCTh oK ote
3 MEXaHUIECKOTO 1 !
BIDKCHIS https://m.edsoo.ru
. ' /£0c3508
[Iepememenue,



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

Bubanoreka

PaBHoMepHOe
N HOK
NPSIMOJIMHEITHOE
BYOKCHIE https://m.edsoo.ru
A /£0e3620
bubnuoreka
PaBHOyCKOpEeHHOE
N HOK
MPSAMOJIMHEITHOE
BUBKCHIE https://m.edsoo.ru
A /ff0c372¢
bubnuorexa
CBoOogHOE MajieHue.
HOK
Yckopenue
CBOOOHOIO MaJACHHS hiips: . m.edsoo.ry
a a /ff0c39cc
KpuBonuneiinoe bubnmnoreka
JIBWKeHUE. [|BIKeHne HOK
MaTepUaIbHOU TOYKU https://m.edsoo.ru
10 OKPY>KHOCTU /ff0c3ada
ITpyuHIMDI
OTHOCHUTEIILHOCTH
bubnuoreka
Tanunes. OK
NuepunansHbie 1
D — https://m.edsoo.ru
. ) /ff0c3be8
IlepBrlii 3aK0H
HrroTona
Macca tena. Cuna.
[TpuHIHTT bubnuotexa
CYTIEPIO3UIINH CHJI. HOK
Bropoii 3akoH https://m.edsoo.ru
HrroToHna s /ff0c3bel

MaTepUAIbHON TOYKHU



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

Tpetuii 3akoH

Bubanoreka
LHOK

10 Hetoroa s https://m.edsoo.ru
MaTepHabHBIX TOUEK Jf0c3be8
3aKOH BCEMUPHOI'O
bubnmnoreka
tarotenus. Cumna 110K
i wikecti. Heppas https://m.edsoo.ru
KOCMUYecKast R03d00
CKOPOCTh
bubmmotexa
12 Cuna ynpyrocru. [HOK
3akon ['yka. Bec tena https://m.edsoo.ru
/ff0c3el8
Cuita TpeHusl.
Koapdpunuent bubnuorexa
13 Tpenus. Cuia HOK
COIPOTHUBIICHUSA IPU https://m.edsoo.ru
JIBUKEHUH TEJIa B [ff0c3£76
JKUJKOCTHU WM ra3e
IToctrynarenbHoe 1
BpallaTesIbHOe
JBIKEHHE a0COIFOTHO bubnnoreka
14 TBEPIOTO TeJA. HOK
MowmenT cuisl. [Inedo https://m.edsoo.ru
CHJIBL. Y CIIOBHUS [ff0c41a6
paBHOBECHS TBEPAOTO
Tena
Nmnynse bubnuotexa
15 .
MaTepUalbHOU TOYKH, HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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CHUCTEMBI https://m.edsoo.ru
MaTepUAIbHBIX TOYEK. /ff0c43d6
Nmmnynbe cuibl.
3aKOH COXpaHEHHUS
UMITYyJIbCA.
PeakTuBHOC
IBIOKEHUE
Pabora 1 MmomHoCTH
cuibl. Kunernueckast
SHeprus bubnmoreka
16 MaTepUaIbHOU TOYKH. LIOK
Teopema 06 https://m.edsoo.ru
H3MCHCHHUH /ff0c4502
KHHETHIECKOH
SHEPruun
IToTennuansHas
SHEPTHUsL.
ITorennuannHas
SHEPTHS YTIPYTO bubnuotexa
o 1HOK
17 nepopMHUpPOBaHHON
- HEL https://m.edsoo.ru
PYHULHEL /ff0c461a
IloTennuansHas
DHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH
ITorenmuanspuble 1
bubnunoreka
HEMOTEHIIUAILHEIE
HOK
18 cuiibl. CBsA3b paboThI
T — https://m.edsoo.ru
/ff0c478¢

CHJI C UBMCHCHUEM



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

MEXaHNYEeCKOU
SHEPrUU CUCTEMBI
Ten. 3aKOH
COXpaHEHUsI
MEXaHU4YeCKOM
SHEPruu

[TepBuuHBIit
UHCTPYKTaX 110
TEXHHKE
0e30IMacHOCTH.
JlaGopaTtopHnast pabota
«HccnenoBanne cBs3U

19
paboTHI CUITBI C
U3MEHEHUEM
MEXaHUYECKOU
SHEPIuM Tela Ha
MIpUMEPE PACTKEHUS
PE3UHOBOIO KI'yTa»
KonTponbHas padora bubnuotexa

20 1o TeMe «3aKOHBI HOK
COXpaHEeHUs B https://m.edsoo.ru
MEXaHUKE» [ff0c4b74
OcHOBHBIE
TTOJIOKEHUS bubnmnoreka

)1 MOJIEKYJIIPHO- HOK
KUHETUYECKON https://m.edsoo.ru
Teopuu. bpoyHoBckoe [ff0c4dc2

nswkenue. Auddysus



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

22

23

24

25

26

Xapakrep JBUKEHUS
1 B3aMMO/JICHCTBHA
YacTHI] BEIIECTBA.
Mopenu cTpoeHus
ra3oB, JKHIKOCTEH U
TBEPIABIX TEN

Macca mosexyi.
KomnuectBo
BEIIECTBA.
ITocTossnHas
ABoraapo

Termmosoe
paBHOBECHE.
Temneparypa u e€
n3Mmepenue. [lkana
teMriepatyp Llenscus

Wneanpurniii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas
TeMIlepaTypa Kak
Mepa cpeHen
KUHETUYECKON
SHEPTUU JIBUXKECHUS
MOJIEKYJI. Y paBHEHUE
MenpeneeBa-
Kianelipona

bubnnoreka
1HOK
https://m.edsoo.ru
/ff0c4fde

bubanoreka
HOK
https://m.edsoo.ru
/ff0c511e



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

3akoH JlanbToHAa.

27
["a30BBIC 3aKOHBI
JlaboparopHas paboTa
«ccnenoBanue
73 3aBUCUMOCTHU MEXIY
napameTpamu
COCTOSIHUS
Pa3peKEHHOTO raza»
Mzomnporecce B bubnuoreka
29 HJICaJIbHOM I'a3€ U UX ]_[OK
rpaduueckoe https://m.edsoo.ru
MPE/ICTABICHNE /ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOM
CHCTEMBI M CTTIOCOOBI
€€ N3MECHEHUSI. Bubmiorexa
30 KonnuecTBo TEIIOTH HOK
1 pabora. https://m.edsoo.ru
[ff0c5952
BnyTtpeHnnss sneprus
OJHOATOMHOTO
WJIeaJTbHOTO Ta3a
bubnuoreka
31 Bunae! rerionepenaun HOK
https://m.edsoo.ru
/ff0c5¢36
VnenbHas bubnuoreka
1 TEIIOEMKOCTD HOK
BEIIECTBA. https://m.edsoo.ru
KonnyecTBo TEMIOTH /ff0c5¢36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
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MIpH TeIuIonepeaaye.
AnnabaTHBIN mporecc

[IepBb1it 3aK0H bubnmnoreka

1 TEPMOJIMHAMUKHU U HOK
€ro NpUMEHEHHE K https://m.edsoo.ru
H30IpoLeccam /ff0cSefc
Heob6parumocThb
HPOLIECCOB B bubnuoreka

34 npupoae. Bropoii HOK
KO https://m.edsoo.ru

[ff0c6230

TEPMOJIMHAMUKH
[IpuHimn aericTBus u bubmorexa

35 KIIJI remoBoi HOK
- https://m.edsoo.ru

/ff0c600a

16 [Tuxn Kapno u ero
KIT
DKOJOTUYECKHUE

37 poOIeMbl
TEIJIO3HEPTETUKH
[TapooOpa3zoBanue u bubnuotexa

18 KOHIEHCAIIH. 1HOK
Hcnapenue u https://m.edsoo.ru
KUIICHUC /ff0c63b6
AOcomoTHas U bubnuoreka

19 OTHOCHUTEIbHAS HOK
BJIIQ&XKHOCTh BO3AyXa. https://m.edsoo.ru
Hacpiennsiit nap /ff0c64d8



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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40

41

42

43

44

45

TBépnoe Teno.
Kpucrannnueckue u
aMmopgHBbIE Tea.
Anuzorponust
CBOMCTB KpUCTAJLJIOB.
Kunkue kpucrauibl.
CoBpeMeHHbIe
MaTepuabl

IInaBnenue u
KpUCTaJUIU3alIHS.
VY nenpHas TemoTa
ILUIABIICHHS.
CyO6numarus

YpaBHeHue
TEIUIOBOTO OanmaHca

Ob6o06maromuit ypok
«MonekynsipHas
¢duznka. OCHOBBI
TEPMOIMHAMHUKI

KonTposnbsHas padota
10 TeMe
«MornekynspHas
¢duznka. OCHOBBI
TEPMOTUHAMHUKHI

DnekTpu3anus Tell.
DIEKTPUUECKUI
3apsn. JBa Buma

bubnuoreka
1HOK
https://m.edsoo.ru
/f10c6510

bubnuoreka
1HOK
https://m.edsoo.ru
/ff0c6708

bubnnoreka
1HOK
https://m.edsoo.ru
/ff0c6820

bubmmnoreka
HOK
https://m.edsoo.ru
/1f0c6938

bubanoreka
HOK
https://m.edsoo.ru
[ff0c6a50

Bubmnoreka
1HOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

DIIEKTPUUYECKUX https://m.edsoo.ru
3apA7I0B /ff0cbbec
IIpoBoaHMKH,
JUBICKTPUKH U bubnuoreka
46 IIOJIYIIPOBOIHUKH. HOK
3aKOH COXpaHEHHUs https://m.edsoo.ru
3JIEKTPUYECKOTO /ff0c6bbce
3apsa
Bzaumoneiicterue bubnmnoreka
47 3apsiioB. 3aKOH HOK
Kynona. Toyeunsit https://m.edsoo.ru
SJIEKTPUYECKUM 3apsi]l [ff0c6ced
HanpsxéHnocTts
3EKTPUUYECKOTO
bubnmnoreka
nonst. [IpuHnmn
4 HOK
8 CYIEpPHO3UIINH
R — https://m.edsoo.ru
hy JfR0c6df2
nosneu. Jlnnnn
HaIpPsHKEHHOCTH
PaGora cun
bubnmnoreka
3EKTPOCTATUYECKOTO OK
49 nonst. [lorenumait. 1
PASHOCTL https://m.edsoo.ru
/ff0c6£00
MOTEHIUAJIOB
[TpoBoaHMKY 1 bubnuotexa
50 JU3JICKTPUKA B 1HOK
DJIEKTPOCTATUYECKOM https://m.edsoo.ru
10JIC. /£10c7018



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

Jusnexrpudeckas
IIPOHULIAEMOCTh

51

DJIEKTPOEMKOCT.
Konpaencarop

bubnuoreka
1HOK
https://m.edsoo.ru
/ff0c7126

52

DIIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCaTopa.
OHeprus
3apsKEHHOTO
KOHJICHCATOpa

bubnnoreka
1HOK
https://m.edsoo.ru
/£10c72¢0

53

54

[ToBTOpHBI
MHCTPYKTaX 110
TEXHHUKE
0€30MacHOCTH.
JlaGoparopHas paboTa
"N3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
MPUMEHEHUE
KOHJICHCATOPOB,
KOMTUPOBATILHOTO
amnmapara, CTpyHHOTO
MIPUHTEpA.
DNeKTpocTaTHIEeCKast
3amuTa. 3a3eMJICHHE
3JIEKTPOTIPUOOPOB



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

DIIEKTPUUYECKHM TOK,
YCJIOBHS €TO
CYIIIECTBOBAHUS.
ITocTOSIHHBIN TOK.

55 Cuia Toka.
Hanpsxenue.
CornpoTHuBICHHE.
3akon OMma s
ydacTKa Lenu
[TocnenoBarenbHOE,
napajuiesIbHOE,
CMEIIIaHHOe
COEIMHEHUE bubnmnoreka
56 IIPOBOIHUKOB. HOK
JlaGoparopHas paboTa https://m.edsoo.ru
«3yuenne [ff0c7410
CMEIIaHHOTO
COETMHEHUS
PE3UCTOPOB»
Pa6ota u MomHOCTh bubmorexa
57 3JIEKTPUYECKOTO TOKA. HOK
Saxon [xoyna-Jlema https://m.edsoo.ru
/ff0c7838
3akon Oma st
MOJTHOM (3aMKHYTOI) bubnuoteka
53 IIEKTPUYECKOM LIETIH. HOK
Kopotkoe https://m.edsoo.ru
3aMBIKaHue. /ff0c7ae0

JlaboparopHas paboTa



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

«M3mepenne D/1C
HCTOYHHKA TOKA H €T
BHYTPEHHETO
CONPOTHUBJICHUS»

59

60

61

62

DJIeKTpOHHAs
MIPOBOJIUMOCTH
TBEPABIX METAJIOB.
3aBUCUMOCTh
COTPOTUBIICHUS
METAJIJIOB OT
TEeMIIepaTyphl.
CBepXInpoBOAUMOCTh

DIIEKTPUUECKUI TOK B
BakyyMme. CBolicTBa
JJIEKTPOHHBIX ITYYKOB

ITomynpoBoAHUKH, UX
COOCTBEHHas U
pUMecHas
POBOJUMOCTb.
CaoilicTBa p—n-
nepexosa.
[TonynpoBOTHMKOBBIE
puOOpbI
DNEKTPUYECKU TOK B
pacTBopax u
pacruiaBax
AJEKTPOJIUTOB.
DIEeKTPOTUTHIECKAS

bubmmnoreka
HOK
https://m.edsoo.ru
/ff0c84ae

bubanoreka
1HOK
https://m.edsoo.ru
[ff0c82ba



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

JCCOLIMAIIHS.
DJIEKTPOJIN3

DIIEKTPUUECKUI TOK B

rasax. bubnuoreka
63 CaMOCTOSTEIIbHEIN U LIOK
HECaMOCTOSTEIbLHBIN https://m.edsoo.ru
paspsia. MoJsHus. [ff0c84ae
[Inazma
DIIEeKTPpUUYECKHE
npuOopkI U
. bubnuoreka
YCTPOMCTBA U UX
HOK
64 MPaAKTUYECKOE
— https://m.edsoo.ru
P ' /ff0c86fc
[TpaBuna TEXHUKH
0€301acHOCTH
bubnmmoreka
65 O06o06maromuit ypok ITOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru
/ff0c88be
KonTtponbHas padora
10 TeMe
bubmmoreka
«DNEeKTPOCTATHKA. OK
66 IlocTosHHBIN 1
- https://m.edsoo.ru
p ' /ff0cB8a8a
Toxu B pa3nuyHbIX
cpemax»
PesepBHbIi ypok. bubnmnoreka
67
KonTponsHas padora HOK



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

https://m.edsoo.ru

10 TEME
"OnexkTpoguHamMuka" /f10c8c56
. bubnuoreka
Pe3epBHBIit ypOK. OK
68 O06o0maromuii ypok 1 I
e 10 https://m.edsoo.ru
o TemaM 10 xiacca T
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

68



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

11 KJIACC

Jdara nzyyenus DIeKTPOHHBIE IIpumeuanue
- KoumnuectBo yacos N
° undposbie
Tema ypoka P
n/n B Koutpoabubie IIpakTuueckue no no 00pa3oBaTe/IbLHbI
cero
padoThbI padoTbI mwiany | ¢axkrty | € pecypchl
BBoanbi
WHCTPYKTAX 1O
TEXHHUKE
0e301acHOCTH.
[TocTositHHBIE
bubmuoreka [JOK

MAarHMThl 1 UX
B3aMOJICHCTBHE.
MarsuTHoOe I0JIE.
Bekrop MarHuTHOM
MHAYKIUKU. JInaun
MarHuTHOM

WHIYKIINH

https://m.edsoo.ru/f
f0c9778

MaruanTtHoe noie
MIPOBOJIHUKA C TOKOM.
OmneIT OpcTena.
Bsanmoneticteue
MIPOBOTHHUKOB C
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c98fe

[TepBruHBI
UHCTPYKTaX IO
TEXHHKE
0€30IacHOCTH.
JlaGopatopHas

bubmuoreka [JOK
https://m.edsoo.ru/f
f0c98fe



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

pabora «M3yuyenue
MarHUTHOTO TIOJISt
KaTYIIKHA C TOKOM»

[erictBue
MarHUTHOTO TIOJIS Ha
MIPOBOJIHHK C TOKOM.
Cuna Ammepa.
JlaGopaTopHas
pabora
«HccnenoBanue
JIEUCTBUSA
MIOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM)

bubmuoreka [JOK
https://m.edsoo.ru/f
f0c9ac0

JenicTtBue
MarHUTHOTO MOJS Ha
JIBIDKYIITYIOCS
3apsKEHHYIO
yactuity. Cuna
Jlopenma. PaGora
cunsl JlopeHna

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0c9df4

DneKTpoMarHuTHas
nHaykmus. [Torok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WHAYKIUU. 3aKOH
AIIEKTPOMAarHUTHOM
unaykunu Papanes



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

JlaboparopHas
pabora
«Hccnenosanue
SBJICHUS
3IEKTPOMArHUTHOM
WHIYKIIA
NHIYyKTUBHOCTb.
SIBnenne
camonHykuuu. 9J1C
CaMOUHTYKIUH.
DHeprusi MarHuTHOro
TIOJISI KQTYIIIKH C
TOKOM.
DIIeKTPOMarHuTHOE
nose

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cals0

bubmuoreka [JOK
https://m.edsoo.ru/f
f0ca600

10

TexHmueckne
YCTPOMCTBA K UX
MPUMEHEHHUE:
IMOCTOSTHHBIC
MAarHuTEHI,
3JIEKTPOMArHUTHI,
ANEKTPOJABUIATED,
YCKOPHUTEIIH
AJIEMEHTAPHBIX
YaCTHII,
WHIYKIIMOHHAs MeYb

O06o0maromuii ypok
«MarautHoe 110J1€E.

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcab&2



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

DeKTpOMarHuTHas
WHTYKIIHS

11

KontponsHas padora
1o TeMe «MarHuTHoe
noJe.
DJeKTpOMarHuTHas

WHITYKITUSD

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0cad58

12

13

CBoOo1HBIE
MEXaHHYECKUE
KOJIeOaHusI.
I'apmonunueckue
KoJie0aHusl.
YpaBHeHue
FapMOHHYECKHUX
KoJie0aHui.
IIpeBpamienue
SHEPTUU
JlaGopatopHas
pabota
«HccnenoBanue
3aBUCHUMOCTH
TIepHOa MaJIbIX
KoJieOaHuil Tpy3a Ha
HUTH OT JIJTUHBI HUTH
U MaccChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/f
f0caf06

14

KonebarenpHbIi
KOHTYp. CBOOOTHBIE
BHeKTPOMaFHI/ITHI)Ie
KoJICOaHHS B

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cb820



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

15

16

UCaTLHOM
KOJIe0aTeIIbHOM
KOHTYpe. AHaJIOT sl
MEXY
MEXaHUYECKUMU U

3JICKTPOMAariuTHBIMHA

KOJIEOaHUSIMU

®opmyna Tomcona.
3aKOH COXpaHECHHUS
JHEPruu B
UJ€AIbHOM
K0JIeOaTeTbHOM
KOHTYpe

ITpencraBnenue o
3aTyXaroINX
KOJIe0aHUsX.
BriHyX1cHHBIE
MeXaHUYEeCKHe
Kosie0aHusl.
Pes3onanc.
BrinyxacHHBIE
JIEKTPOMAarHUTHBIE
KoJieOaHus

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcbb86

17

IlepemeHHBIH TOK.
CunycouganbHbIN
MEPEMEHHBIN TOK.
MorHoCTh
MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcbd34



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

JICUCTBYIOLIIEE
3HAUYEHUE CUJIbI TOKA
Y HaIlpsOKEHUS

18

Tpanchopmarop.
[IpousBoxactso,
nepeaaya u
noTpebaeHne
SJIEKTPUYECKON
SHEPrUuu

19

20

YcerpolicTBo 1
MPAKTUYECKOE
MIPUMEHEHHUE
3JIEKTPUYECKOTO
3BOHKA, TeHepaTopa
IIEPEMEHHOT0 TOKA,
JIMHAI
ANEeKTporeperay

DKOIOTHYEeCKHE
PUCKH NIpU
MIPOU3BOJICTBE
AJIIEKTPOIHEPTUH.
KynbTypa
HCIIOIL30BaHUS
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HHU

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cc324

21

Mexanunveckne
BOJIHBI, YCIIOBUS
pacnpocTpaHEeHUS.
ITepuoa. Cxopocthb

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcca54



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

pacrpocTpaHeHus u
JUTMHA BOJIHBI.
ITonepeunsie u
MPOJIOJILHBIE BOJIHbI

3Byk. CKOpOCTH
3ByKa. [')poMKOCTh

bu6mmoreka [JOK

22 3yKa. Bhicota TOHa, https://m.edsoo.ru/f
fOccclc

TemOp 3ByKa

DNeKTpOMarHuTHBIC

BOJIHBI, MX CBOMCTBA bu6mmoreka [JOK
23 u ckopoctsb. [Ilkana https://m.edsoo.ru/f

3JIEKTPOMAarHUTHBIX fOccfe0

BOJIH

ITpuHIMTIBL

paTuoCBsI3U U
24 TCICBUICHUS.

Passutue cpencrs

cBs3u. Paguonokanms

KonTponbHas padora bub6nuorexa [IOK
25 «Konebanus u https://m.edsoo.ru/f

BOJIHED) f0cc6f8

[IpssmonuHeitHOE

acIpOCTpaHCHHE

SBeTzI:B ;II)HoponHOI?I bubmuoreka [JOK

26 https://m.edsoo.ru/f

cpene. ToueuHslii
WCTOYHUK cBeTa. Jlyu
cBeTa

f0cd350



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

27

28

29

30

31

OtpaxkeHue cBera.
3aKOHBI OTpaKEHUs
ceera. [loctpoenue
HN300paKCHHUH B
IJIOCKOM 3epKaje

[Ipenomiienue ceera.

[TonHoe BHyTpeHHEE
OTpaKeHHe.
[IpenenbHbli yrou
IIOJIHOTO
BHYTPEHHETO
OTpaXKEHUS

JlaGopaTopHas
pabota «/3mepeHue
MOKa3aTens
IPEJTOMIICHUS
CTEKJIa»

JIunsel. [loctpoenue
U300paKeHMil B
muH3e. Popmyna
TOHKOM JINH3BI.
YBenuyeHue JTuH3bI

JlaGopatopHas
pabora
«HccnenoBanue
CBOMCTB
HN300pakeHH B
JIMH3AX)

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cd4e0

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cd716

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cd67a

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcddle



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

32

33

34

35

36

Hucnepcus ceera.
CJ10KHBIN COCTaB
Oenoro cBera. LIBer.
JlaGopaTopHas
pabora
«Habnronenue
JUCTICPCUU CBETA

HNuTtepdepennus
cBeta. Jludpakuus
CBeTa.
JudpakuonHas
pelérka

[TonepeuHnocth
CBETOBBIX BOJIH.
ITonspusanus ceera

Ontuyeckue
npubopsl U
YCTPOMCTBA U
YCIIOBHS X
0e30ImacHoro
MIpUMEHEHUS
I'panunbr
MPUMEHHUMOCTHU
KJIACCHUYECKOMH
MEXaHUKH.
[Toctynatet
ClielIMaIbHON TEOPUU
OTHOCHUTEJILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/f
f0ced22

bubmuoreka [JOK
https://m.edsoo.ru/f
f0cf02e

bu6mmoreka [JOK
https://m.edsoo.ru/f
10cf862



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

OTHOCHUTEIHHOCTD

bu6mmoreka [JOK
OJITHOBPEMEHHOCTH.
37 T — https://m.edsoo.ru/f
. P fOcfad2
Y COKpAIICHHUE IJTHHBI
OHeprus U UMIYJbC
PEIATUBUCTCKOM
bubmuoreka [JOK
gacTulbl. CBSI3b
38 MACCHL © SHEDIICH 1 https://m.edsoo.ru/f
p fOcfc68
UMITYJTECOM. DHEPIHUs
MTOKOS
KontponsHas pabora
bubmuoreka [JOK
«Ontuka. OCHOBBI
39 e — https://m.edsoo.ru/f
B P f0cf6f0
OTHOCHUTEIIbHOCTH
®otonbl. Dopmyna bubnmoreka [JOK
40 [Inanka. DHeprus u https://m.edsoo.ru/f
UMITYJIbC (OTOHA fOcfel6
OTtkpsiTHE U
HCCIICIOBAHHUE bu6nmoreka [JOK
41 doTtorddexra. https://m.edsoo.ru/f
Ombite! A. T f0cffc4
CroneroBa
3aKOHBI
doTtorddekra.
YpaBHeHne bubnmoreka [JOK
42 OUHIITEHHA IS https://m.edsoo.ru/f

dororddexra.
«KpacHas rpaHuia»
dororddekra

f0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

43

44

45

46

47

48

[laBiieHue cBera.
Omerter 11. H.
JleOenena.
Xumudaeckoe
JIICUCTBHUE CBETA

TexHuueckue
YCTpOICTBA U
MPAKTHYECKOE
MPUMEHEHHUE:
($OTO3IEMEHT,
doronaTyuk,
coJHeyHast Oarapes,
CBETOAMO/

Pemenue 3agad mo
TeMe «IIIEMEHTEI
KBAHTOBOU OIITUKW)

Moaens aToma
Tomcona. OIBITEI
Pezepdopna o
pPacCesHUIO (-YaCTULI.
ILnanerapHas Moaenb
aToma

IToctynatel bopa

N3nyyenne n
MOTJIOIEHHE
¢oToHOB NpU
nepexoze aToma ¢

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d04a6

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d091a

bubmuoreka [JOK
https://m.edsoo.ru/f
f0dOafa

but6mmoreka [IOK
https://m.edsoo.ru/f
f0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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OJIHOTO YPOBHSI
SHEPrYHU Ha IPYTOM.
Buapl ciektpoB

49

50

51

52

BomnnoBrie cBolicTBa
qactull. BoaHs! e
bponns.
KopnyckynsipHo-
BOJIHOBOU JTyaJlu3M.
CroHTaHHoOE U
BBIHYKJICHHOE
W3JIy4YEHHE

OTtkpbITHE
PaZOaKTUBHOCTH.
OmnsiTel Pezepdopaa
10 OIIPEJEIICHUIO
cocraBa
PaIuoOaKTUBHOTO
W3ITY9CHUS

CgoiictBa anbpda-,
OeTa-, raMMa-
u3ny4yeHus. Bousaue
PaAMOAKTHBHOCTH HA
JKUBBIC OpTraHU3MBbI

OTkpeITHE IPOTOHA U
HeuTpoHa. M30Tomsl.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-

bubmuoreka [JOK
https://m.edsoo.ru/f
f0dOca8

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d0fd2

but6mmoreka [IOK
https://m.edsoo.ru/f
f0d1162



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

pacnaa. I'amma-
U3ITy4yeHue

53
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DHeprusi CBI3U
HYKJIOHOB B SIJIpE.
SInepHble peakuuu.
S nepHblil peakTop.
[TpoGnemsrl,
MIEPCTIEKTHUBBI,
9KOJIOTHYECKHE
ACTIEKTHI AEPHON
DHEPTEeTUKU

KonTponbnas pabota

o Teme «SnepHas
buzuka »

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d1356

55

DnemMeHTapHbIe
yacTulibl. OTKpbITHE
O3UTpoHa. MeTo bl
HAOIOICHUS U
perucTpaiuu
3JIeMEHTapHBIX
yactull. Kpyrislii
CTOJ
«DyH1aMEHTAIbHbIE
B3aUMOJICUCTBHS.
EnnncrBo
(bU3NYECKON KapTHUHBI
MUDPa»

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d0e38

56

Bup 3Bé3mH0r0 HebAa.
Co3sBe3nus, sipKue



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

3BE3/bI, INIAHETHI, UX
BHIMMOC JIBIKCHHE.
CoJlHeYHas cucTema

57

Connue. ConHeuHas
aKTHBHOCTD.
Hcrounuk sHeprun
CouHiia 1 386311
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3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKH.
3BE3 1Bl II1aBHOU
IOCJIEIOBATEIILHOCTH.
Buyrpennee
CTpOEHUE 3BE3]I.
CoBpemMeHHbIE
MIPEACTABICHUS O
MPOUCXOKICHUH U
sposrony CoHIa U
3BE3]

Mineynsiii [Tyte —
Hama ['amakTuka.
Ilonoxenue u
newxenne CoHia B
lNamakTuke.
I"amakTukn. Y€pHbie
JBIPHI B sipax
TraJIakKTUK

60

Bcenennast.
Paz0eranne
rajakTuk. Teopus




Boubiioro B3psiBa.
PenuxroBoe
W3JIy4YCHHUE.
MeraranakTuka

61

Hepemenneie
poOIIeMbI
aCTPOHOMMHU

62
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O06o00marmuil ypox.
Ponb pusuku u
ACTPOHOMHH B
3KOHOMHYCCKOMH,
TEXHOJOTHYECKOM,
COLIMAJIBLHON U
ATUYECKOH chepax
JIeATeTLHOCTH
YyeJoBeKa

O06006mmarmui ypoxk.
Pomnb u mecto
bu3uku u
aCTPOHOMMUH B
COBPEMEHHOM
Hay4YHOU KapTHHE
MHpa

O06006mmarmui ypoxk.
Pounb puznueckoit
TEOPHH B
dbopMupoBaHUU
IIPEICTABICHUH O




du3nveckoit kapTrHEe
MHpa

65
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O6o06maromuit ypox.
Mecto puzndeckoi
KapTUHBI MUpa B
o0uiem psaay
COBpPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MPEJICTaBICHUIN O
npupozie
Pe3zepBHBIil ypoK.
MaruauTHoe noie.
DneKTpOMarHuTHas
UHAYKIHS
PesepBHBIi ypOK.
Onrtuka. OCHOBBI
CIEMAJIBHOM TeopHUn
OTHOCUTEJIBHOCTH

68

Pesepnbslii ypok.
KBanrtoBas dusuka.
DNEeMEHTHI
ACTPOHOMMHU U
acTpou3uKu

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d1784

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kmacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmectBo «M31aTenscTBo
«ITpocsemieHue»

» ®uzuka, 11 knacce/ KacksaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbCcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. BonkoB A. «IToypounsie pazpabotku mo ¢puszuke 10 km» Mocka «BAKO»
2. BonkoB A. «Iloypounsie pazpabotku o ¢pusuke 11 kim» MockBa «BAKO»
3. Mapon A. E., Mapon E. A. «®u3uka 10 k1. JIugaktndaeckre Mmatepuaibh)

Mockga «/Ipoda»

4. MapoHn A. E., Mapon E. A. «®u3uka | 1kn. Jlugaktuueckne MaTepruaibby

Mocksa «Jlpodar»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
1. bu6mmoreka IIOK https://lesson.edu.ru/03/07

2. Poccuiickas snexktponHas 1mkosa https://resh.edu.ru/subject/2






